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Flexible solutions for your pipe system! 

HKS is one of Europe’s leading manufacturers of expansion joints and hoses. The product range of the 
group of companies covers a wide range from simple standard expansion joints to individually tailored 
special expansion joints. HKS expansion joints and hoses are used in over 50 countries worldwide.

HKS is excellently positioned in the ten-
sion triangle of quality – performance – 
delivery date: Meeting the highest quality 
standards goes hand in hand with at-

tractive, competitive prices as well as 
short-term delivery dates made possible 
by extensive stockholding.

 Areas of application for 
expansion joints

HKS designs and manufactures expan-
sion joints which are used in various 
standard situations but can also always 
be built to the individual requirements of 
our customers.

›› Absorption of temperature-related 
length changes in pipe systems  
(axial, lateral, angular)

›› Reduction of forces and moments 
in connections

›› Compensation of relative movement 
between system parts

›› Absorption of foundation and 
floor settling

›› Damping of vibrations and 
structure-borne sound

›› Compensation of installation 
inaccuracies

›› Accessory parts for valves

HKS manufactures for you:

›› Corrugated expansion joints made of various stainless steel 
alloys from DN 20 to DN 2800

›› Lens expansion joints made of all malleable and weldable steels, 
unlimited size

›› Rubber and PTFE expansion joints from DN 20 to DN 3600

›› Fabric expansion joints, unlimited size

›› Metal hoses made of stainless steel from DN 6 to DN 300

›› Rubber hoses from DN 10 to DN 200

›› Hydraulic hoses

›› Components for plant engineering and pipeline construction

›› Special expansion joints 
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HKS | Manufacturer of expansion joints and hoses

Stable business relations 
through quality

Quality management has been at the 
centre of all operations since foundation 
of the company in 1981. It is the basis 
for a high level of customer satisfaction, 
for safety and for environmental protec-
tion. All organisational units of HKS have 
been certifi ed in line with EN ISO 9001. 
Our two production sites are accredited 
welding fabricators according to ISO 
3834-2. Regular customer audits repeat-
edly confi rm the success of our quality 
management.

Always to the current state of the art

The engineers at HKS provide extensive 
advice during preparation of the offer and 
concept for your project. Our specialist 
departments are constantly working on 
the further development and optimisation 
of the product range, developing solu-
tions for any application. This is proven 
by the excellent cooperation with cus-
tomers from plant engineering, mechani-
cal engineering and ship building, from 
power station and pipeline construction, 
with diesel engine manufacturers, with 
the chemical and food processing indus-
try, in some cases for many years.

In the past fi ve years, the HKS Group 
supplied over 2,300 customers, includ-
ing Alstom, Atlas Copco, Caterpillar, Sie-
mens, ThyssenKrupp Steel and many 
others.

Approvals

 › Current welding certifi cation
(TÜV HP0)

 › Certifi cation to PED category III
module H

 › Various product approvals and
approval certifi cates from independ-
ent classifi cation bodies such as ABS, 
DVGW, Germanischer Lloyd, RMRS, 
DNV and ASME 
U-Designator

Our products can be certifi ed by offi cial 
institutions such as TÜV and classifi ca-
tion bodies already at the factory. 
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Corrugated expansion joints 

HKS designs and manufactures corrugated expansion joints from the simplest standard expansion 
joints to highly complex expansion joints which are designed especially on the basis of individual cus-
tomer requirements. Corrugated expansion joints are single or multi-layered stainless steel expansion 
joints with a high level of expansion absorption and a low spring rate. They are used as flexible pipe 
connections in mechanical engineering, power unit and pipeline construction, in district heating and 
exhaust pipes as well as in industrial and sprinkler systems.

Our expansion joints are under continu-
ous further development to meet the 
current state of the art and the high re-
quirements of the industry. HKS prod-
ucts comply with the highest quality 

requirements. This is proven by various 
certifications and approvals from clas-
sification bodies as well as by customer 
audits. For best possible dimensioning 
of the expansion joints, HKS uses the 

AD-2000 data sheets, EJMA, EN 14917, 
EN 13445, ASME Section VIII App. 26 
and the finite elements method as the 
basis for calculations.

HKS | Corrugated expansion joints

Areas of application

Application examples for HKS corrugated 
expansion joints are versatile and flex-
ible. Options for movement with large 

expansions and at the same time a low 
adjustment force rate are suitable for 
many industries with different media and 
temperatures.

›› Plant engineering

›› Mechanical engineering

›› Ship building

›› Power station construction

›› Engine building

›› Pipeline construction

›› Chemical industry

›› Food processing industry

The main tasks are:

›› Absorbing expansions

›› Absorbing movement

›› Damping oscillations and vibrations

›› Compensation of installation 
inaccuracies

›› Compensating for settling of buildings
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1) Nominal diameters deviating from the standard have to be individually tailored by HKS

2) nominal pressures and special requirements (exhaust gas) deviating from the standard have to be individually tailored by HKS

Lateral expansion joint (e.g. Type RN B-B)

 › With swivel fl anges, fi xed fl anges or welding ends

 › Nominal diameters DN 20 – DN 2800 1)

 › Pressure stages DN 1 – DN 40 2)

 › With tie rod systems (tension rods or joints)

 › With single joint movable on one side

 › With tension rod or cardan joint moveable in all directions

 › Tie rods absorb axial reaction forces

Universal expansion joints (example Type AM B-B)

 › With swivel fl anges or welding ends

 › Nominal diameters DN 20 – DN 2800 1)

 › Pressure stages DN 1 – DN 40 2)

 › With middle pipe

 › High movement absorption and low adjustment force rates
possible also in lateral direction

Axial expansion joint (example Type AN B-B)

 › With swivel fl anges, fi xed fl anges or welding ends

 › Nominal diameters DN 20 – DN 2800 1)

 › Pressure stages DN 1 – DN 40 2)

 › Low adjustment force rates and high movement absorption

Angular expansion joint (example Type WN F-F) 

 › With swivel fl anges, fi xed fl anges or welding ends

 › Nominal diameters DN 20 – DN 2800 1)

 › Pressure stages DN 1 – DN 40 2)

 › With single joints movable on one side

 › With cardan joints moveable in all directions

 › Joints absorb axial reaction forces

 › Large bending angles and compact lengths

Model variants

Corrugated expansion joints | HKS
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HKS | Corrugated expansion joints

The bellows of an expansion joint

The metal bellows as a fl exible basic 
elements has a high level of fl exibility 
due to its continuous convolution. A 
high level of pressure resistance also 
has to be ensured. The bellows can be 
single or multi-layered. Wall thickness, 

number of layers, convolution geometry 
and number of convolutions are the ad-
justment parameters for designing an 
expansion joint (movement absorption, 
spring stiffness, convolution stability 
and column instability). The multiple 

walls divide the pressure load on the 
overall wall into several individual lay-
ers which offers the advantage of signifi -
cantly increasing fl exibility and lowering 
stiffness of the spring and therefore the 
adjustment forces.

Stability limits (crease and column in-
stability) have to be taken into account 
when designing metal bellows. Column 
instability has to be taken into account 

for long expansion joints with small bel-
lows diameters. The component tends 
to buckle. With larger bellows diameters, 
deformation of the individual convolution 

may occur. Stability of the convolution 
has to be taken into account here.

Inplane instability of a steel expansion jointColumn instability of a steel expansion joint

Single-ply Double-ply Multi-ply
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A temperature of 20 °C, the nominal pres-
sure, the movement absorption and service 
life of 1000 stress cycles are normally used 
as a standardised basis for calculating 

the metal bellows of an expansion joint. A 
stress cycle is a complete, repeating oscil-
lation of the bellows (zero position – max. 
positive deflection – zero position – max. 

negative deflection – zero position). Corro-
sion, high frequency vibrations, resonances, 
strong temperature changes and pressure 
surges are additional influencing factors.

Bellows materials:

Material group Material designation Properties Application options

Standard X6CrNiTi18-10   
1.4541

good resistance against  
aggressive media, high ductility, 
weld decay resistance from Ti 
content

paper and textile industry, 
petrochemical industry, film and 
photography chemicals, food 
processing industry, chemical ap-
paratus engineering

Stainless steel

X6CrNiMoTi17-12-2  
1.4571  

X2CrNiMo17-12-2 
1.4404

high ductility, high level of  
resistance to pitting from  
Mo content

water supply and processing,  
breweries, cellulose and dye 
industry, pharmaceutical industry, 
exhaust technology

Heat resistant steel

X15CrNiSi20-12 
1.4828

X8CrNiTi18-10
1.4878

good to very good high  
temperature stability

steel and smelting industry, 
cement kilns, brick kilns, glass 
manufacturing, heat transmis-
sions, exhaust technology

Nickel-base alloy

NiCr22Mo9Nb
2.4856

NiCr21Mo
2.4858

excellent oxidation resistance, 
very good resistance to  
atmospheres containing sulphur 
(acids), heat resistant

engine and turbine building, acid 
production, oil and gas produc-
tion, flue gas desulphurisation 
plants, valve technology
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HKS | Corrugated expansion joints

Connection types

HKS expansion joints are equipped with 
flanges or welding ends for integration 
into pipe systems. All connections are 

manufactured to EN 1092-1 as a stand-
ard and comply with standardised di-
mensions. The following connections 

are used for axial and universal expan-
sion joints.

Abbr. designation Drawing Description

B / Bs

›› rotating swivel flange

›› B = press collar without 

welding seam

›› Bs = collar disc with welding 

seam and front ring

F
›› welded-on fixed flange with  

reinforcing front rings

R

›› welding end = welded-on weld 

end with reinforcing front rings

›› end 7 = welded-on conical 

weld end

V
›› welded-on welding neck  

flange with reinforcing  

front rings

welding end

B Bs

end 7
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Corrugated expansion joints | HKS

Flanges for lateral expansion joints are 
equipped with accommodations for ten-
sion rods. On angular expansion joints, 

the flanges are equipped with an ac-
commodation for the joint tensioners. All 
connections are standardised and fi t the 

standard commercial fl anges (EN 1092-1) 
and pipes (EN 10216ff – 10217ff).

Flanges made of unalloyed steel are 
treated with a corrosion protection 
coating. Components made of stainless 

steel are used where higher durability is 
required. Special shapes, other materi-
als, galvanising or hotgalvanising, spe-

cial paints and coatings are possible on 
request.

Standard fl ange Flange with tabs for joint connection 

(angular expansion joint)

Flange with tabs for tension rods 

(lateral expansion joint)

Flange and pipe materials:

Material group
Material designation

Flanges Pipes

Standard
S235JR 
1.0038

S235JR
1.0038

High-temperature steel

P265GH (HII)
1.0425

16Mo3
1.5415

P235GH-TC1
1.0305 (St 35.8l)

16Mo3
1.5415

Stainless steel

X6CrNiTi18-10
1.4541

X6CrNiMoTi17-12-2
1.4571

 X6CrNiTi18-10
1.4541

X6CrNiMoTi17-12-2
1.4571   

Heat resistant steel

X15CrNiSi20-12
1.4828

X8CrNiTi18-10
1.4878

X15CrNiSi20-12
1.4828

X8CrNiTi18-10
1.4878
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HKS | Corrugated expansion joints

Tie rods

For lateral and angular expansion joints, 
tie rod elements are used for absorb-

ing the axial reaction forces. The fi xed 
bearings of the pipe system only have to 

absorb adjustment forces and moments.

Tension rods

Lateral expansion joints are equipped 
with tension rods (generally threaded 
rods) for absorbing the reaction forces. 
These are supported by spherical and 
conical washers. The spherical and coni-
cal washers are fi xed with two locknuts. 

Internal bearings are used in expansion 
joints with negative pressure (vacuum, 
outside pressure). This ensures that the 
expansion joint can only make vertical 
displacement movements. Tensioning 
elements made of unalloyed steel are 

usually electro-galvanised. Components 
made of stainless steel are used where 
higher durability is required. Other mate-
rials, hot galvanising, special paints and 
coatings are possible on request.

Hinged tensioners

If the expansions to be absorbed in a pipe 
system are high to very high, expansion 
joints with joint tensioners are used. This 
can be lateral expansion joints and for 
very high expansions the mainly used 
angular expansion joints. Double bolt joint 
tensioners are used for lateral expansion 
joints which only absorb lateral movement 
in one plane. (see fi gure LM FF). When us-
ing ball-and-socket joints or cardan joints, 
all-around lateral movements on the circu-
lar plane are also possible. Compensation 

with two angular expansion joints instead 
of one lateral expansion joint offers the 
advantage that an intermediate pipe of 
practically any length can be used be-
tween the two angular expansion joints. 
This increases the permitted movement 
absorption proportionally to the length of 
the intermediate pipe. Angular expansion 
joints are also equipped with joint tension-
ers. Versions with a joint on one side are 
twoshear connections with tabs and bolts. 
The joint absorbs the axial reaction forces 

and only allows movements in one plane. 
Cardan joints are used for angular expan-
sion joints with all-around movement. The 
joints are connected with a box (see fi gure 
KN F/F) or ring in this case. Joint connec-
tions made of unalloyed steel are treated 
with a corrosion protection coating. Com-
ponents made of stainless steel are used 
where higher durability is required. Other 
materials, special paints and coatings are 
possible on request.

Tension rod connection (vacuum)

KN F-F

RN F-F

LM F-F
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Corrugated expansion joints | HKS

Lateral expansion joint with conical inner sleeveAxial expansion joint with telescopic inner sleeveAxial expansion joint with cylindrical inner sleeve

Materials for connecting parts

Material group
Material designation

Moulded parts / tabs Spherical / conical washers Tension rods / nuts Joints

Standard 
(unalloyed steel))

S235JR
1.0038

C15
1.0401

5.6, 8.8 / 5, 8
S235JR
1.0038

High-temperature 
steel

16Mo3
1.5415

42 CrMo4 
1.7225

42CrMo4 
1.7225

16Mo3 
1.5415

Stainless steel

X6CrNiTi18-10 
1.4541 

X6CrNiMoTi17-12-2  
1.4571

X8CrNiS18-9 
1.4305

A2 
A4

X6CrNiTi18-10  
1.4541 

X6CrNiMoTi17-12-2 
1.4571

Inner sleeves

The high flow velocities can result in res-
onances of the bellows element or tur-
bulences through redirection of flow. To 
minimise these effects and to transport 
the fluid with as little swirling as possible, 
inner sleeves are welded into the expan-
sion joint. For media with a high risk of 

wear (abrasion), thebellows can be pro-
tected with an inner sleeve with an ap-
propriate wall thickness. Depending on 
the application, inner sleeves are made 
of unalloyed (e.g. S235JR, P265GH), 
stainless (e.g. 1.4541, 1.4571) or wear 
resistant steel (e.g. HARDOX, XAR). Cy-

lindrical inner sleeves are used for axial 
expansions. Telescopic inner sleeves are 
used to ensure function with high levels 
of movement absorption. Angular and 
lateral expansion joints are equipped 
with conical inner sleeves to still allow 
movement of the expansion joint.
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HKS | Corrugated expansion joints

Protective pipes

Protective pipes mounted on the outside 
protect the bellows against aggressive 

environmental media and mechanical 
damage. They can be screwed in or 

welded on. Applications are e.g. for dis-
trict heating.

Installation in pipe systems

Expansion joints are used in piping sys-
tems to compensate for expansions. 
Combinations of several expansion joints 
for absorbing system specific move-
ments have to be specially designed. 

This changes the stress on fixpoints and 
guides compared to an uncompensated 
system. On request, our HKS specialists 
can develop and manufacture individual 
system solutions as well as optimum ar-

rangements of the system components 
ready for installation. The fixed bearings 
absorb additional reaction forces from 
the effective cross section and from the 
spring rate.

Absorption of axial expansion along the pipe axis using an axial expansion joint

Expansion joints with removable protective pipe

Fixed bearing Floating bearing Spring bearing

Expansion joint with telescopic protective pipe
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Axial expansions acting in a U-shaped arrangement are deflected in three angular movements (three hinges). This design is intended  

for absorbing large axial expansions in the pipe.

Axial expansions acting in an L-shaped arrangement are deflected in three angular movements (left) or alternatively in one angular and one lateral movement (right).

Axial expansions are deflected in one lateral movement (left) or alternatively in two angular movements (right). The axes of rotation  

have to be placed at 90 degrees to the axial direction of expansion. Correct support of the piping system has to be ensured.
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HKS | Corrugated expansion joints

Design of corrugated expansion joints

The selection of an expansion joint is es-
sentially determined by the expansion, the 
routing of the piping and the room situa-
tion. Expansion joints have to be selected 
in line with the basic movement Types 

(axial, lateral, angular). The use of expan-
sion joints produces forces and moments 
which have to be absorbed by the fixed 
bearings of the piping system. Further-
more, superimposition of movements, 

temperature influences and increased 
stress cycles can lead to individual adap-
tations in dimensioning. On request, our 
HKS specialists can provide support for 
selecting the best possible expansion joint.

Thermal expansion of pipes

The thermal expansion caused by temper-
ature change in pipes is one of the most 

frequent areas of application for expansion 
joints. The calculation of thermal expansion 

depends on the materials, the length of the 
piping and the temperature difference.

Forces and moments of expansion joints

Axial expansion joints:

The axial reaction force is the force in direction of the axis resulting from the operating pressure and the effective cross section.

ΔL(ΔT) = L × α × T

ΔL(ΔT)	=	change in length depending on temperature difference [mm] 

L	 =	length of piping [mm] 

α	 =	coefficient of thermal expansion [1/K] 

T	 =	temperature difference [K]

Material

Length expansion coefficient α × 10-6 [1/K] between 20 °C and

100 °C 200 °C 300 °C 400 °C 500 °C

Ferritic steel 12.5 13.0 13.6 14.1 14.3

X6CrNiTi18-10 (1.4541) 16.0 16.5 17.0 17.5 18.0

X6CrNiMoTi17-12-2 (1.4571) 16.5 17.5 18.0 18.5 19.0

X2CrNiMo17-12-2 (1.4404) 16.0 16.5 17.0 17.5 18.0

Copper 15.5 16.0 16.5 17.0 17.5

Aluminium (AlMg3) 23.7 24.5 25.3 26.3 27.2

PE 200 - - - -

PP 180 - - - -

PVC 80 - - - -

Fx(P) = A e × P × 10

Fx(P)	 =	axial pressure force [N]  

Ae	 =	effective cross section [cm2] 

P	 =	operating pressure [bar]
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Lateral expansion joints:

The lateral adjustment force is the force required for lateral deflection from the rest position. It is calculated from the lateral 
adjustment force rate of the bellows and the lateral movement absorption.

Angular expansion joints:

The angular adjustment moment is the force required for angular deflection from the rest position. It is calculated from the 
angular adjustment force rate and the angular movement absorption.

The axial adjustment force is the force required for axial deflection from the rest position. It is calculated from the axial adjust-
ment force rate of the bellows and the movement absorption. The direction of stress (tensile force + or pressure force - ) has to be 
taken into account.

 Addition of both forces yields the axial overall force. The signs have to be taken into account.

Fx(Δx) = ± CΔx 
× Δx

2

Fx(Δx)	=	axial adjustment force [N]  

CΔx	 =	axial adjustment force rate [N/mm] 

Δx	 =	axial movement absorption [mm]

Fy(Δy) = ±CΔy 
× Δy

2

Fy(Δy)	=	 lateral adjustment force [N]  

CΔy	 =	 lateral adjustment force rate [N/mm] 

Δy	 =	 lateral movement absorption [mm]

Fx = Fx(P) ± Fx(Δx)

Mα(Δα) = CΔα 
× Δα

2

Mα (Δα)	=	angular adjustment moment [Nm] 

CΔα	 =	angular adjustment force rate [Nm/Degrees]

Δα	 =	angular movement absorption [Degrees]
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Derating method

All table values were determined with 
1000 nominal stress cycles with nominal 
operating load. The design was based 
on the respective nominal pressure PN 
and a design temperature of 20 °C for 
the standard bellows material 1.4541. 

Operating conditions usually differ from 
these standard conditions. The table 
values are simply adapted to the actual 
operating conditions using derating or 
correction factors. For example, higher 
operating temperatures decrease the 

strength of a material and reduce the 
permitted operating pressure. Following 
the Wöhler curve (S-N curve), the move-
ment absorption reduces as the number 
of stress cycles increases.

Temperature influence on the permitted nominal pressure

P(T) = PN × K T

P(T) =	 maximum permitted operating pressure at design temperature [bar] 
PN 	 =	nominal pressure [bar] 
K T 	 =	 temperature derating factor
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Temperature derating diagram

Temperature in °C

0

0.40

0.50

0.60

0.80

0.70

0.90

1.00

50 100 150 200 250 300 350 400 450 500 550

Temperature derating factor K T of the 1% expansion limit for 1.4541

Temperature [°C] 20 50 100 150 200 250 300 350 400 450 500 550

K T 1.00 0.91 0.83 0.78 0.74 0.71 0.67 0.64 0.62 0.61 0.60 0.59
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Influence of the number of stress cycles on the movement absorption

Axial 

Δx(N) = Δx × K N

Lateral 

Δy(N) = Δy × K N

Angular 

Δα(N) = Δα × K N
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Stress cycle derating diagram

Stress cycles

1000 10000 100000 1000000
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Stress cycle derating factor K N

Number of stress cycles 1000 2000 10000 20000 100000 500000 1000000

K N 1.00 0.83 0.55 0.46 0.32 0.23 0.2

Δx(N); Δy(N), Δα(N) =	maximum permitted movement absorption at design conditions [mm] 
Δx; Δy; Δα 	 =	nominal movement absorption from table values [mm] 
KN 	 =	 temperature derating factor for movement at design number of stress cycles
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Example for selecting an expansion joint

The thermal expansion of a piping sys-
tem during operation is to be absorbed 
by axial expansion joints. A pipe DN 300 
is to be installed between two fixpoints 
with a centre distance of 20 m. The pipes 
are made of unalloyed ferritic steel (e.g. 

P235GH). Water with an operating tem-
perature of 150 °C and an operating pres-
sure of 5 bar flows through the pipe. The 
pipe is installed at an ambient tempera-
ture of at least 10 °C. For optimum use of 
the full movement absorption, the expan-

sion joint is mounted with a preset load. 
The entire system is subject to the Pres-
sure Equipment Directive (97/23/EC). We 
want to find a suitable expansion joint with 
swivel flanges and the associated hori-
zontal pretensioning and reaction forces.

Stress cycle dependent reduction of movement absorption

Expansion joints which are subject to the 
Pressure Equipment Directive 97/23/ EC 
(PED) have to be dimensioned, manufac-
tured and tested according to a set of 
rules (e.g. AD2000, EN14917, EN13445, 

EN13480). AD2000 data sheet B13 
stipulates that a stress cycle safety of 
SL=2 has to be taken into account for 
the permitted number of stress cycles. 
Approx. 1000 stress cycles result over 

a period of 20 years with weekly startup 
and shutdown of the system. The permit-
ted movement absorption is derated due 
to the higher required number of stress 
cycles of 2000.

Thermal expansion of the pipe section

Temperature-dependent pressure derating

Operating data:

PS	=	5 bar (operating pressure)

TS	=	150 °C (operating temperature)

L	 =	20 m (length of pipe section)

T0	 =	10 °C (installation temperature)

Length change due to temperature difference

Temperature difference 
Coefficient of thermal expansion for ferritic steel up to 200 °C 
relevant calculation length between the fixed points

Permitted operating pressure due to operating temperature

Temperature derating factor 
(intermediate values have to be interpolated linearly)

Permitted movement absorption due to number of stress cycles

Stress cycle dependent derating factor for 2000 stress cycles

Required nominal pressure at 20 °C according to table

Required movement absorption at 20 °C according to table

ΔL(ΔT) = L × α × ΔT

P(T) = PN × K T = 5 bar

Δx(N) = Δx × K N = 36.4 mm

ΔL(140 K) = 20000 mm × 13 × 10 -6 K -1 × 140 K = 36.4 mm

PN req = P(T) / K T = 5 bar / 0.78 = 6.41 bar

Δx req = Δx(N) / KN = 36.4 mm / 0.83 = 44 mm

ΔT =	150 °C – 10 °C = 140 K 
α =	13 × 10 -6 K -1 

L =	20 m

K T =	 0.78 

K N = 0.83 
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Selection according to catalogue

Axial expansion joint with swivel flange DN 300

Determining the reaction forces

Reaction force resulting from the operating pressure:

Axial reaction force due to operating pressure

Efficient bellows diameter 
Operating pressure

Axial adjustment force rate 
Existing axial movement

Fx(P) = A e × PS × 10

Fx(Δx) = ± CΔx × Δx / 2

Fx = Fx(P) + Fx(Δx)

PN req = 6,41 bar	              Δx req = 44 mm

Fx(P) = 954 × 5 × 10 = 47700 N = 47.7 kN

Fx(Δx) = ± 658 × 36.4 / 2 = 11976 N = 12 kN

Fx = 47700 N + 11976 N = 59676 N = 59.7 kN

A e = 954 cm2 
PS = 5 bar

CΔx = 658 N / mm
Δx = 36.4 mm

Expansion joints from the next pressure stage or higher have to be selected. The movement absorption has to be at least 44 mm.

For example, an existing AN 0300 / 010 / A050 / B / B-250 with the following data: axial expansion joint (AN) with Nominal 
diameter DN 300 with swivel flanges (B / B) on both sides and a length of 250 mm.

PN10	 Nominal pressure 10 bar at 20 °C 
Δx = 50 mm	 Permitted axial movement absorption at 20 °C and 1000 stress cycles 
CΔx = 658 N / mm Axial adjustment force rate 

	 A e = 954 cm2	 Efficient bellows diameter

To make best possible use of the movement absorption, the expansion joint is installed with a preset load (pretensioned). 
The axial adjustment force results from the axial adjustment force rate (spring rate) and the movement.

A preset load of approx. 12 kN has to be applied for installation of the expansion joint. After releasing the preset load, this 
force acts on the fixed bearings as a tensile force.

During operation, the expansion joint exerts an axial pressure force of approx. 59.7 kN on the anchor points. The dead weight 
of the pipes and additional parts as well as friction forces of plain bearings have to be taken into account for the dimensions of 
bearings. Loads have to be considered separately on the test bench.
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HKS type designations for corrugated expansion joints

A	 N	 X	 0200	 /	 006	 /	 A020	 /	 B	 /	 B 	 - 	 220 	 - 	 235

Movement alignment

A - Axial movement

W - Angle movement

K - Cardan movement

L - Lateral movement 

R - Radial movement

Connection parts

B - Swivel flange

F - Fixed flange

V - Welding neck flange

R - Weld end 

S - Custom made flange 

K - Customer part 

D - Welding collar + swivel flange 

Bs - Welded collar 

Be - Milled collar 

Vs - Screw fitting

Special model (optional)

DN / NW

Nominal diameter  

in line with  

DIN 2402 in mm 

(always 4 digits)

Version

N - Standard version

F - Inner sleeve/guide pipe

S - External protective sleeve

T - Telescopic sleeve 

B - Inner sleeve and protective sleeve

D - Double shell

M - Double bellows version

P - Double bellows + inner sleeve

K - Corner relief

Total stroke (movement)

A - Axial (mm)

L - Lateral (mm) 

W - Angle (degrees) 

(always 3 digits per movement data)

PN

Pressure level in line  

with DIN 2401

(always 3 digits, rounded

without decimals)

Pretensioning

(optional)

Length

in mm

1st page 2nd page

HKS type designation for metal bellows

MaterialLength 

in mm

Metal bellows Number of layers

x wall thickness

Number of convolutionsDN / NW

Nominal diameter in line 

with DIN 2402 in mm 

(always 4 digits)

MB	 0300	 /	 12	 /	 4 × 0,5	 /	 278	 /	 1.4541
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Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.

Design type AN B-B

HKS axial expansion joint with compact design, consisting of multi-convolution and 
multi-layered metal bellows with rotating, standardised swivel fl anges in line with EN 
1092-1 type 02.

TYPE AN B-B ≥ DN 100 TYPE AN B-B ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve

 › External protective sleeve or telescopic inner sleeve

On customer request:

 › Flanges in line with ASME, JIS, BS

 › With special coating, galvanised or hot galvanised

 › Connection variants with weld end or fi xed fl anges

1) Chemical resistance depends on temperature and medium and has to be tested or requested.
2) Take into account the pressure derating factors of the nominal pressures through operating temperature.
3) Unalloyed steel components receive a base coat for corrosion protection.

Materialcombination 1)

Component Permitted oper-
ating tempera-

ture TS 2)Metal bellows/collar Flange

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0038 (S235JR) -10 °C bis 300 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)   
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo ∙ Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of axial movements

› Low-vibration and low-noise connection 
of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments in 
connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions 
and ship building

› Food processing industry

› Gas and water supply, building and heating 
technology

› Energy and offshore technology, oil and gas 
production

› Chemical and pharmaceutical industry, acid-
production

› Paper, textile, cellulose and paint industry

› Steel and smelting industry, cement and brick 
kilns, fl ue gas desulphurisation plants

AXIAL EXPANSION JOINT with swivel fl anges Type AN B-B

DN 50 - DN 80

DN 100 - DN 1400

HKS | Corrugated expansion joints

23 of 184



Corrugated expansion joints | HKS

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.

Nomi-
nal
dia- 

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Flange Bellows
Lateral

movement
absorption

nominal

Adjustment force rate

Borehole
pattern

acc. to EN 
1092

Collar 
diameter

Sheet
thick-
ness

External
diameter

Corru-
gated
length

Effective 
diameter Axial Lateral

DN ∆x BL G PN d1 C1 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm mm cm² mm N/mm N/mm

AXIAL EXPANSION JOINT with swivel flanges · type AN B-B · nominal pressure PN 2.5

50 21 105 3.5 6 90 16 84 44 42.5 4 138 582

50 43 150 3.6 6 90 16 84 88 42.5 17 69 73

50 62 185 3.8 6 90 16 84 124 42.5 34 49 26

65 27 100 4.4 6 110 16 105 41 66.4 3 106 813

65 61 150 4.7 6 110 16 105 90 66.4 19 49 77

65 75 220 5.5 6 110 16 105 160 65.5 43 105 52

80 26 115 6.8 6 128 18 117 53 86.1 4 157 937

80 65 220 7.4 6 128 18 118 158 86.6 32 101 67

80 99 300 8.5 6 128 18 118 240 86 75 105 30

100 48 150 6.9 6 148 18 142 93 127 11 94 267

100 76 205 7.2 6 148 18 142 146 127 28 60 69

100 100 255 7.9 6 148 18 142 194 127 50 69 45

125 49 140 9.1 6 178 20 174 74 191 7 86 571

125 89 200 9.4 6 178 20 174 134 191 25 48 98

125 145 375 14 6 178 20 176 269 191 83 102 52

150 48 170 11 6 202 20 207 66 274 5 91 1104

150 84 220 11 6 202 20 207 115 274 17 52 206

150 168 385 16 6 202 20 209 276 274 82 94 64

200 64 180 15 6 258 22 265 72 457 6 70 1164

200 114 235 15 6 258 22 264 126 455 19 43 231

200 192 370 22 6 258 22 266 260 456 69 88 113

250 72 190 19 6 312 24 321 77 689 6 73 1624

250 124 245 20 6 312 24 319 135 685 18 46 329

250 210 395 28 6 312 24 322 276 687 65 94 161

300 57 180 25 6 365 24 375 62 954 3 95 4609

300 133 260 26 6 365 24 372 143 946 18 48 424

300 226 415 36 6 365 24 374 292 948 63 99 211

350 62 155 35 6 415 26 410 66 1145 3 88 4379

350 124 220 36 6 415 26 409 132 1144 14 45 559

350 228 360 46 6 415 26 412 264 1145 52 96 300

400 84 225 43 6 465 28 464 95 1481 6 134 4233

400 126 270 44 6 465 28 464 142 1481 13 89 1255

400 190 395 49 6 465 28 464 264 1481 38 89 360

450 72 210 52 6 520 30 519 77 1863 3 163 9792

450 144 290 54 6 520 30 519 154 1863 15 82 1224

450 227 370 60 6 520 30 515 264 1845 41 90 451

500 78 220 56 6 570 30 576 83 2299 3 140 8908

500 156 300 58 6 570 30 576 166 2299 15 70 1114

500 234 395 65 6 570 30 571 256 2276 37 86 571

600 81 235 73 6 670 32 681 87 3263 3 144 11961

600 136 290 75 6 670 32 681 144 3263 10 86 2584
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Nomi-
nal
dia- 

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Flange Bellows
Lateral

movement
absorption

nominal

Adjustment force rate

Borehole
pattern

acc. to EN 
1092

Collar 
diameter

Sheet
thick-
ness

External
diameter

Corru-
gated
length

Effective 
diameter Axial Lateral

DN ∆x BL G PN d1 C1 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm mm cm² mm N/mm N/mm

600 224 410 83 6 670 32 681 263 3259 30 91 816

700 86 255 108 6 775 40 781 92 4361 3 169 16907

700 172 350 112 6 775 40 781 183 4361 14 85 2114

700 230 410 119 6 775 40 788 247 4401 25 91 1251

800 96 285 148 6 880 44 897 102 5729 3 215 22524

800 160 350 152 6 880 44 897 170 5729 10 129 4866

800 224 420 156 6 880 44 897 238 5729 20 92 1773

900 96 290 178 6 980 48 999 102 7168 3 233 30574

900 160 360 182 6 980 48 999 170 7168 9 140 6604

900 224 430 187 6 980 48 999 238 7168 18 100 2407

1000 98 305 207 6 1080 52 1101 108 8779 3 257 36926

1000 131 345 210 6 1080 52 1101 144 8779 5 193 15578

1000 238 455 223 6 1080 52 1102 255 8784 19 86 2212

1200 114 340 275 6 1280 60 1319 122 12618 3 324 53127

1200 190 420 284 6 1280 60 1319 202 12618 10 195 11476

1200 228 460 285 6 1280 60 1304 243 12471 14 122 4912

1400 109 345 383 6 1480 72 1519 122 16949 2 403 88783

1400 181 430 393 6 1480 72 1519 202 16949 8 242 19178

1400 228 470 394 6 1480 72 1502 243 16760 12 159 8652

AXIAL EXPANSION JOINT with swivel flanges · type AN B-B · nominal pressure PN 6

50 21 105 3.5 6 90 16 84 44 42.5 4 138 582

50 35 135 3.6 6 90 16 84 73 42.5 11 83 126

50 49 210 4.2 6 90 16 84 146 41.8 32 163 61

65 26 100 4.4 6 110 16 105 41 66.4 3 106 813

65 45 155 4.6 6 110 16 100 96 62.8 15 84 111

65 66 205 5.3 6 110 16 105 142 65.5 34 119 75

80 25 115 6.8 6 128 18 117 53 86.1 4 157 937

80 47 175 7.2 6 128 18 118 116 86.6 17 138 170

80 79 230 8.1 6 128 18 118 169 85.5 42 139 80

100 52 165 7 6 148 18 141 106 127 14 86 186

100 63 185 7.4 6 148 18 142 125 127 20 107 168

100 87 280 9.2 6 148 18 144 213 127 48 173 93

125 37 125 9 6 178 20 174 60 191 4 108 1115

125 69 210 9.8 6 178 20 174 108 191 15 91 283

125 98 290 12 6 178 20 176 185 191 38 149 158

150 47 190 11 6 202 20 207 84 274 7 151 1118

150 72 240 11 6 202 20 205 135 271 17 109 310

150 131 360 18 6 202 20 210 263 274 61 221 168

200 49 185 15 6 258 22 265 74 456 4 150 2408

200 80 240 16 6 258 22 262 129 450 14 105 540

200 141 340 25 6 258 22 267 240 455 46 222 334

250 51 190 20 6 312 24 318 79 683 4 182 3844

250 87 250 21 6 312 24 317 138 680 13 111 762

250 147 350 29 6 312 24 322 242 686 40 196 438
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Nomi-
nal
dia- 

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Flange Bellows
Lateral

movement
absorption

nominal

Adjustment force rate

Borehole
pattern

acc. to EN 
1092

Collar 
diameter

Sheet
thick-
ness

External
diameter

Corru-
gated
length

Effective 
diameter Axial Lateral

DN ∆x BL G PN d1 C1 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm mm cm² mm N/mm N/mm

300 64 225 27 6 365 24 375 106 954 6 222 3596

300 90 270 28 6 365 24 375 149 954 12 159 1311

300 133 345 33 6 365 24 374 222 947 28 180 661

350 58 185 37 6 415 26 410 92 1145 4 254 6656

350 109 275 39 6 415 26 408 183 1137 17 147 956

350 165 335 49 6 415 26 411 248 1141 35 201 712

400 60 195 43 6 465 28 462 96 1473 4 275 8366

400 106 265 45 6 465 28 462 168 1473 13 157 1561

400 174 380 58 6 465 28 463 260 1470 34 211 874

450 63 240 55 6 520 30 520 106 1863 4 365 11625

450 111 320 58 6 520 30 520 185 1863 14 209 2169

450 204 385 75 6 520 30 522 261 1863 36 221 1153

500 70 250 59 6 570 30 574 114 2288 4 347 11739

500 124 335 63 6 570 30 574 199 2288 15 199 2191

500 200 405 82 6 570 30 579 278 2299 34 253 1442

600 79 290 86 6 670 32 684 152 3268 6 553 14912

600 127 380 92 6 670 32 684 244 3268 15 346 3641

600 209 385 97 6 670 32 681 250 3251 27 202 2006

700 70 280 121 6 775 40 790 128 4401 3 661 33891

700 124 380 129 6 775 40 790 224 4401 12 378 6324

700 221 415 137 6 775 40 784 263 4364 25 212 2560

800 69 310 166 6 880 44 899 144 5729 3 1092 57589

800 114 350 176 6 880 44 900 184 5729 8 669 21598

800 224 420 177 6 880 44 893 252 5684 22 216 3685

900 72 290 200 6 980 48 1005 111 7194 2 1095 123392

900 120 360 212 6 980 48 1005 184 7194 7 657 26653

900 224 435 224 6 980 48 999 259 7143 20 253 5145

1000 83 300 234 6 1080 52 1115 117 8875 3 955 119469

1000 111 340 241 6 1080 52 1115 156 8875 5 717 50401

1000 204 420 253 6 1080 52 1109 233 8822 14 337 10452

1200 90 335 368 6 1295 60 1321 129 12618 3 1032 150837

1200 180 460 395 6 1295 60 1321 257 12618 12 516 18855

1200 228 470 409 6 1295 60 1322 264 12618 15 368 12693

1400 85 365 558 6 1510 72 1521 129 16949 2 1291 253285

1400 171 490 589 6 1510 72 1521 257 16949 9 646 31661

1400 228 500 611 6 1510 72 1522 264 16949 13 455 21094

AXIAL EXPANSION JOINT with swivel flanges · type AN B-B · nominal pressure PN 10

50 27 120 6.1 16 102 20 84 59 42.5 7 104 246

50 36 150 6.3 16 102 20 84 87 42.1 14 126 136

50 42 190 6.6 16 102 20 84 129 41.8 24 185 89

65 20 95 7.1 16 122 20 105 33 66.4 2 133 1588

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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Nomi-
nal
dia- 

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Flange Bellows
Lateral

movement
absorption

nominal

Adjustment force rate

Borehole
pattern

acc. to EN 
1092

Collar 
diameter

Sheet
thick-
ness

External
diameter

Corru-
gated
length

Effective 
diameter Axial Lateral

DN ∆x BL G PN d1 C1 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm mm cm² mm N/mm N/mm

65 34 135 7.5 16 122 20 105 76 65.5 9 223 490

65 47 165 7.7 16 122 20 105 104 65.5 17 162 189

80 24 115 8.1 16 138 20 117 53 86.1 4 157 937

80 44 160 8.6 16 138 20 118 99 86 13 185 311

80 56 180 9 16 138 20 118 121 85.5 21 194 217

100 31 130 9.5 16 158 22 142 66 127 5 132 731

100 49 220 11 16 158 22 142 154 127 19 215 220

100 82 305 14 16 158 22 145 238 127 51 341 146

125 37 140 12 16 188 22 174 76 191 6 178 1122

125 49 170 13 16 188 22 173 107 189 11 144 457

125 89 275 17 16 188 22 177 205 191 38 301 262

150 39 160 16 16 212 24 207 86 274 5 269 1894

150 67 195 17 16 212 24 207 124 273 14 168 573

150 99 315 22 16 212 24 210 202 274 35 288 368

200 47 170 21 10 268 24 262 94 451 6 254 2473

200 85 270 24 10 268 24 264 159 453 18 213 731

200 115 310 28 10 268 24 268 197 456 31 264 596

250 57 240 28 10 320 26 322 123 689 7 307 2690

250 86 265 30 10 320 26 322 147 689 14 229 1388

250 138 380 41 10 320 26 325 264 688 41 355 667

300 50 250 35 10 370 26 377 135 954 6 658 6630

300 92 365 39 10 370 26 377 247 954 21 359 1076

300 134 335 43 10 370 26 377 218 949 27 295 1124

350 63 230 51 10 430 30 407 140 1133 7 345 3845

350 103 280 53 10 430 30 405 191 1126 17 257 1524

350 155 365 67 10 430 30 414 268 1144 36 362 1099

400 52 225 65 10 482 32 466 126 1481 5 699 12446

400 104 350 71 10 482 32 466 252 1481 20 350 1556

400 164 380 83 10 482 32 466 280 1474 35 377 1351

450 71 270 80 10 532 36 521 164 1863 7 531 7089

450 107 350 85 10 532 36 521 245 1863 17 354 2101

450 166 465 116 10 532 36 523 352 1854 40 649 1854

500 78 290 96 10 585 38 575 176 2286 8 514 7305

500 104 345 99 10 585 38 575 234 2286 15 386 3082

500 181 405 115 10 585 38 574 288 2274 32 387 2022

600 76 350 134 10 685 42 684 188 3268 7 851 15137

600 114 445 142 10 685 42 684 281 3268 16 567 4485

600 193 425 152 10 685 42 679 299 3232 29 402 2773

700 63 285 196 10 800 50 792 140 4401 3 1697 73569

700 114 420 215 10 800 50 787 279 4371 14 1007 10839

700 198 420 215 10 800 50 787 279 4371 24 393 4232

AXIAL EXPANSION JOINT with swivel flanges · type AN B-B · nominal pressure PN 16

50 23 115 6.1 16 102 20 84 52 42.5 5 118 367

50 28 130 6.2 16 102 20 84 70 42.1 8 158 265
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Nomi-
nal
dia- 

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Flange Bellows
Lateral

movement
absorption

nominal

Adjustment force rate

Borehole
pattern

acc. to EN 
1092

Collar 
diameter

Sheet
thick-
ness

External
diameter

Corru-
gated
length

Effective 
diameter Axial Lateral

DN ∆x BL G PN d1 C1 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm mm cm² mm N/mm N/mm

50 33 165 6.5 16 102 20 84 104 41.8 15 231 173

65 24 115 7.1 16 122 20 100 56 62.8 4 144 556

65 29 125 7.4 16 122 20 105 66 65.5 6 254 731

65 37 145 7.6 16 122 20 105 85 65.5 11 198 344

80 22 130 8.1 16 138 20 114 68 83.2 4 211 741

80 32 135 8.4 16 138 20 118 75 86 7 247 736

80 44 160 8.8 16 138 20 118 97 85.5 13 243 424

100 34 160 9.8 16 158 22 141 96 127 8 206 546

100 43 180 11 16 158 22 142 116 127 13 249 452

100 57 210 12 16 158 22 144 144 127 21 324 378

125 24 130 13 16 188 22 174 63 191 3 394 3682

125 42 175 13 16 188 22 174 110 190 9 237 720

125 59 240 15 16 188 22 175 172 190 21 370 453

150 26 180 17 16 212 24 208 71 274 3 539 5677

150 50 210 17 16 212 24 206 141 272 12 303 791

150 68 265 19 16 212 24 208 154 272 18 333 731

200 34 215 24 16 268 26 267 100 457 4 737 6419

200 61 295 26 16 268 26 267 180 457 15 410 1101

200 97 320 31 16 268 26 268 206 453 27 440 903

250 36 235 35 16 320 29 323 106 689 4 795 9295

250 58 300 36 16 320 29 323 170 689 11 497 2270

250 105 345 43 16 320 29 324 216 684 25 468 1309

300 31 225 45 16 378 32 376 90 952 2 1019 23048

300 81 415 54 16 378 32 377 279 954 21 598 1404

300 124 435 69 16 378 32 381 300 954 35 697 1416

350 32 200 64 16 438 35 408 96 1134 2 1094 25676

350 84 375 74 16 438 35 412 273 1145 20 597 1753

350 135 425 91 16 438 35 415 317 1142 37 685 1488

400 50 265 86 16 490 38 466 156 1481 5 1064 12361

400 90 395 93 16 490 38 465 286 1477 19 613 2114

400 137 415 111 16 490 38 470 300 1481 31 698 2193

450 57 290 109 16 550 42 521 168 1862 6 979 12327

450 95 400 116 16 550 42 521 280 1860 18 603 2728

450 151 445 138 16 550 42 524 320 1857 33 691 2391

500 52 255 146 16 610 46 573 124 2273 3 1230 35165

500 104 380 155 16 610 46 573 247 2273 15 615 4396

500 144 405 175 16 610 46 582 272 2299 24 707 4193

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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Design type AN B-B

HKS axial expansion joint with compact size, consisting of multi-convolution and multi-
layered metal bellows with rotating, standardised swivel fl anges according to DIN 86044.

TYPE AN B-B ≥ DN 100

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve

 › External protective sleeve or telescopic inner sleeve

On customer request:

 › Flanges in line with EN 1092-1, ASME, JIS, BS

 › With special coating, galvanised or hot galvanised

 › Connection variants with weld end or fi xed fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Exhaust gases from an operating pressure of 0.5 bar to max. 550 °C
5. Exhaust gases from an operating pressure of 0.5 bar to max. 1000 °C

Materialcombination 1)

Component Permitted operat-
ing temperature 

TS 2)Metal bellows/collar Flange

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0038 (S235JR) -10 °C bis 300 °C 4)

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)   
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12)
1.4878 (X8CrNiTi18-10)

bis 900 °C 5)

bis 800 °C

Nickel-base alloy 2.4858 (NiCr21Mo ∙ Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of axial movements

› Low-vibration and low-noise connection 
of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical and plant engineering, engine and 
ship building

› Gas supply, building and heating technology

› Energy and offshore technology, oil and 
gas production

› Chemical industry

› Steel and smelting industry, cement and 
brick kilns, fl ue gas desulphurisation plants

AXIAL EXPANSION JOINT for low pressure (PN1) Type AN B-B

DN 100 - DN 2400

HKS | Corrugated expansion joints

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.
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Nomi-
nal
dia- 

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight

Flange in line with  
DIN 86044

Bellows

Lateral
movement
absorption

Adjustment force
rate

Characteristic
frequency of the

bellows

Outer
diameter
of collar 
durchm.

Sheet
thick-
ness

Exter-
nal

diame-
ter

Corru-
gated
length

Effective
diameter Axial Lateral Axial Lateral

DN ∆x BL G d1 C1 Da Lb Ae ∆y C∆x C∆y f∆x f∆y

- mm mm kg mm mm mm mm cm² mm N/mm N/mm Hz Hz

AXIAL EXPANSION JOINT with swivel flanges · type AN B-B · nominal pressure PN 1

100 39 140 5.8 148 14 140 80 126 8 124 473 236 378

100 86 235 6.2 148 14 140 172 126 38 57 47 122 90

100 119 300 6.4 148 14 140 238 126 74 42 18 91 48

125 58 130 7 178 14 172 89 190 11 79 362 163 285

125 117 225 7.5 178 14 172 178 190 44 40 46 88 77

125 149 300 7.9 178 14 170 252 187 81 35 20 72 44

150 49 150 7.9 202 14 205 66 272 5 100 1196 172 488

150 122 250 8.6 202 14 205 164 272 35 40 77 80 91

150 184 340 11 202 14 205 255 271 84 41 33 57 41

175 51 360 13 232 16 234 69 360 5 109 1569 130 405

175 129 365 19 232 16 234 172 360 34 44 101 71 88

175 186 370 23 232 16 234 250 360 72 46 51 55 47

200 67 160 12 258 16 263 72 455 6 75 1244 123 412

200 117 210 12 258 16 263 126 455 20 43 233 78 149

200 186 340 15 258 16 263 258 454 66 46 60 53 50

250 72 160 14 312 16 319 77 686 6 79 1741 112 432

250 144 235 15 312 16 319 154 686 24 40 218 63 121

250 206 355 18 312 16 319 275 685 63 49 85 48 52

300 51 160 19 365 16 374 63 952 3 208 9712 151 842

300 138 265 21 365 16 374 167 952 21 78 513 67 141

300 210 365 23 365 16 372 271 947 54 54 133 47 60

350 56 160 24 415 16 408 68 1141 3 202 9735 133 758

350 132 250 26 415 16 408 157 1141 18 87 767 68 166

350 210 385 28 415 16 403 292 1126 53 62 157 47 61

400 63 170 27 465 16 462 71 1476 3 193 10823 119 734

400 106 210 28 465 16 462 118 1476 9 116 2338 81 298

400 212 330 31 465 16 462 236 1476 38 58 293 44 82

450 72 170 31 520 16 517 77 1857 3 175 10508 105 668

450 120 220 32 520 16 517 128 1857 10 105 2270 70 268

450 216 325 35 520 16 517 231 1857 34 59 390 42 90

500 78 175 34 570 16 574 83 2292 3 149 9501 90 589

500 130 230 36 570 16 574 138 2292 11 90 2053 60 235

500 234 345 39 570 16 574 249 2292 35 50 352 36 78

550 79 185 48 620 20 627 84 2755 3 148 11009 84 596

550 132 240 49 620 20 627 140 2755 10 89 2378 56 238

550 237 355 53 620 20 625 252 2746 33 54 442 35 83

600 81 190 52 670 20 680 87 3260 3 147 12239 80 599

600 136 245 54 670 20 680 144 3260 10 89 2644 53 239

600 244 360 57 670 20 675 260 3235 32 61 553 36 90

650 84 190 52 720 20 730 89 3785 3 158 14403 79 624

650 140 250 54 720 20 730 148 3785 9 95 3111 53 249

650 252 370 58 720 20 725 267 3758 32 65 651 36 93

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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Nomi-
nal
dia- 

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight

Flange in line with  
DIN 86044

Bellows

Lateral
movement
absorption

Adjustment force
rate

Characteristic
frequency of the

bellows

Outer
diameter
of collar 
durchm.

Sheet
thick-
ness

Exter-
nal

diame-
ter

Corru-
gated
length

Effective
diameter Axial Lateral Axial Lateral

DN ∆x BL G d1 C1 Da Lb Ae ∆y C∆x C∆y f∆x f∆y

- mm mm kg mm mm mm mm cm² mm N/mm N/mm Hz Hz

700 86 195 60 775 20 786 92 4391 3 139 13941 70 577

700 144 255 62 775 20 786 152 4391 9 83 3012 46 229

700 230 345 66 775 20 786 244 4391 24 52 736 31 95

800 96 205 71 880 20 895 102 5715 3 229 24019 73 614

800 128 240 73 880 20 895 136 5715 6 172 10133 58 365

800 224 340 79 880 20 893 238 5702 20 106 2020 37 135

900 96 205 80 980 20 1000 102 7179 3 223 29264 67 633

900 128 240 82 980 20 1000 136 7179 6 167 12346 53 375

900 224 340 88 980 20 994 238 7134 18 117 2792 37 150

1000 102 210 89 1080 20 1110 108 8859 3 192 27706 58 572

1000 136 245 92 1080 20 1112 144 8875 6 136 11048 44 327

1000 204 320 97 1080 20 1106 216 8825 13 108 3891 35 171

1100 108 215 98 1180 20 1216 114 10697 3 197 30925 56 576

1100 144 255 102 1180 20 1218 152 10715 6 140 12345 42 328

1100 216 330 107 1180 20 1210 228 10642 14 118 4592 34 178

1200 114 220 107 1280 20 1316 120 12608 3 213 35511 55 590

1200 152 260 111 1280 20 1318 160 12628 6 151 14179 42 336

1200 228 340 116 1280 20 1310 240 12549 14 127 5271 34 182

1300 114 220 115 1380 20 1416 120 14677 3 228 44227 55 633

1300 152 260 119 1380 20 1416 160 14677 5 171 18659 43 373

1300 228 340 124 1380 20 1410 240 14613 13 136 6562 34 195

1400 114 220 123 1480 20 1516 120 16903 3 242 54251 55 676

1400 152 260 128 1480 20 1516 160 16903 5 182 22887 43 398

1400 190 300 132 1480 20 1516 200 16903 8 146 11719 36 264

1500 120 230 126 1580 20 1620 126 19335 3 230 53458 51 640

1500 160 270 131 1580 20 1620 168 19335 5 173 22553 40 377

1500 200 310 135 1580 20 1620 210 19335 8 138 11547 33 250

1600 120 230 128 1690 20 1720 126 21878 3 243 63915 50 667

1600 160 270 133 1690 20 1720 168 21878 5 183 26965 39 393

1600 200 310 138 1690 20 1720 210 21878 8 146 13806 32 261

1800 120 230 157 1890 20 1920 126 27436 2 269 88710 49 741

1800 160 270 163 1890 20 1920 168 27436 4 202 37425 39 437

1800 200 310 169 1890 20 1920 210 27436 7 162 19162 32 290

2000 134 255 183 2090 20 2120 152 33615 3 492 137898 58 794

2000 179 305 191 2090 20 2120 202 33615 5 369 58176 45 468

2000 224 355 198 2090 20 2120 252 33615 9 295 29786 37 310

2200 132 255 200 2295 20 2320 152 40429 2 533 179684 57 858

2200 177 305 208 2295 20 2320 202 40429 5 400 75805 44 506

2200 221 355 217 2295 20 2320 252 40429 8 320 38812 37 336

2400 131 255 218 2495 20 2520 152 47870 2 573 229144 56 928

2400 174 305 226 2495 20 2520 202 47870 4 430 96670 44 547

2400 218 355 236 2495 20 2520 252 47870 7 344 49495 37 363

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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Design type AN F-F

HKS axial expansion joint with compact design, consisting of multi-convolution and mul-
ti-layered metal bellows with standardised fi xed fl anges in line with EN 1092-1 type 01.

TYPE AN F-F ≥ DN 100 TYPE AN F-F ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve

 › External protective sleeve or telescopic inner sleeve

On customer request:

 › Flanges in line with ASME, JIS, BS

 › With special coating, galvanised or hot galvanised

 › Connection variants with weld end or swivel fl anges

1) Chemical resistance depends on temperature and medium and has to be tested or requested.
2) Take into account the pressure derating factors of the nominal pressures through operating temperature.
3) Unalloyed steel components receive a base coat for corrosion protection.

Materialcombination 1)

Bauteil Permitted oper-
ating tempera-

ture TS 2)Metal bellows Flange

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0038 (S235JR) -10 °C bis 300 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo ∙ Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of axial movements

› Low-vibration and low-noise connection 
of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions 
and ship building

› Food processing industry

› Gas, water supply, building and heating 
technology

› Energy and offshore technology, oil and gas 
production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry 
Steel and smelting industry, cement and brick 
kilns, fl ue gas desulphurisation plants

AXIAL EXPANSION JOINT with fi xed fl anges Type AN F-F

DN 50 - DN 80

DN 100 - DN 1400

HKS | Corrugated expansion joints

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.

33 of 184



Corrugated expansion joints | HKS

No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight 

Flange Bellows

Lateral
movement
absorption

Adjustment force rate

Borehole
pattern
acc. to  

EN 1092

Sheet
thickness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G PN C1 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm cm² mm N/mm N/mm

AXIAL EXPANSION JOINT with fixed flanges · type AN F-F · nominal pressure PN 2.5

50 21 105 3.5 6 16 84 44 42.5 4 138 582

50 43 150 3.6 6 16 84 88 42.5 17 69 73

50 62 185 3.7 6 16 84 124 42.5 34 49 26

65 27 100 4.3 6 16 105 41 66.4 3 106 813

65 61 150 4.5 6 16 105 90 66.4 19 49 77

65 75 220 5.4 6 16 105 160 65.5 43 105 52

80 26 115 6.6 6 18 117 53 86.1 4 157 937

80 65 220 7.3 6 18 118 158 86.6 32 101 67

80 99 305 8.3 6 18 118 240 86 75 105 30

100 54 150 7.1 6 18 142 93 125 13 76 211

100 84 205 7.4 6 18 141 146 125 32 49 56

100 103 240 7.9 6 18 142 180 125 48 61 45

125 54 135 9.3 6 20 174 74 189 8 72 472

125 92 195 9.7 6 20 172 134 187 26 45 91

125 154 360 14 6 20 175 269 188 89 91 45

150 53 160 11 6 20 207 66 271 6 78 933

150 93 210 11 6 20 207 115 271 19 45 175

150 169 350 16 6 20 208 258 271 78 88 68

200 67 170 16 6 22 265 72 453 6 61 1011

200 113 225 16 6 22 261 126 447 19 43 229

200 192 340 21 6 22 266 240 453 64 82 122

250 72 180 20 6 24 321 77 684 6 65 1425

250 124 235 21 6 24 317 135 676 18 46 323

250 212 355 28 6 24 323 255 684 60 86 173

300 57 170 26 6 24 375 62 948 3 85 4080

300 133 250 27 6 24 370 143 935 18 49 422

300 229 375 36 6 24 375 269 945 59 91 226

350 62 140 36 6 26 408 66 1136 3 84 4146

350 124 210 37 6 26 407 132 1132 14 45 551

350 228 340 46 6 26 411 264 1138 52 89 276

400 88 210 44 6 28 464 95 1474 6 121 3812

400 132 255 45 6 28 464 142 1474 14 81 1130

400 191 345 49 6 28 462 264 1467 38 90 359

450 72 165 52 6 30 510 76 1823 3 106 6410

450 144 240 53 6 30 510 152 1823 15 53 802

450 216 355 61 6 30 518 238 1847 35 80 497

500 78 200 58 6 30 576 83 2291 3 128 8150

500 156 285 60 6 30 576 166 2291 15 64 1019

500 208 345 66 6 30 575 228 2282 29 77 644

600 81 220 76 6 32 678 87 3240 3 147 12133

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight 

Flange Bellows

Lateral
movement
absorption

Adjustment force rate

Borehole
pattern
acc. to  

EN 1092

Sheet
thickness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G PN C1 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm cm² mm N/mm N/mm

600 136 275 78 6 32 678 144 3240 10 88 2621

600 229 395 85 6 32 679 263 3242 31 89 790

700 86 240 110 6 40 779 92 4336 3 170 16911

700 172 330 114 6 40 779 183 4336 14 85 2114

700 230 395 121 6 40 788 247 4389 25 84 1159

800 96 265 151 6 44 897 102 5712 3 203 21271

800 160 330 155 6 44 897 170 5712 10 122 4595

800 224 400 160 6 44 897 238 5712 20 87 1675

900 96 270 182 6 48 997 102 7138 3 232 30388

900 160 340 187 6 48 997 170 7138 9 140 6564

900 224 410 192 6 48 997 238 7138 18 100 2393

1000 102 285 213 6 52 1099 108 8747 3 255 36494

1000 136 320 215 6 52 1099 144 8747 6 192 15396

1000 238 435 238 6 52 1113 259 8857 19 107 2694

1200 114 315 287 2.5 60 1317 122 12585 3 319 52047

1200 190 395 296 2.5 60 1317 202 12585 10 191 11243

1200 228 440 309 2.5 60 1319 246 12598 14 135 5353

1400 111 340 386 2.5 72 1518 122 16921 3 385 84679

1400 186 420 397 2.5 72 1518 202 16921 8 231 18291

1400 260 500 407 2.5 72 1518 283 16921 16 165 6666

AXIAL EXPANSION JOINT with fixed flanges · type AN F-F · nominal pressure PN 6

50 21 105 3.5 6 16 84 44 42.5 4 138 582

50 35 135 3.5 6 16 84 73 42.5 11 83 126

50 49 210 4.1 6 16 84 146 41.8 32 163 61

65 26 100 4.3 6 16 105 41 66.4 3 106 813

65 45 155 4.5 6 16 100 96 62.8 15 84 111

65 66 205 5.2 6 16 105 142 65.5 34 119 75

80 25 115 6.6 6 18 117 53 86.1 4 157 937

80 47 180 7.1 6 18 118 116 86.6 17 138 170

80 79 235 7.9 6 18 118 169 85.5 42 139 80

100 52 165 7.2 6 18 139 106 123 14 85 179

100 64 185 7.5 6 18 141 125 124 21 102 155

100 88 255 9 6 18 143 198 125 46 161 98

125 39 120 9.2 6 20 173 60 188 4 93 950

125 70 170 9.8 6 20 172 108 187 16 88 269

125 97 260 12 6 20 176 168 189 35 138 176

150 51 180 11 6 20 207 84 271 7 130 947

150 71 210 12 6 20 207 118 270 15 96 355

150 133 355 18 6 20 209 263 269 62 214 159

200 50 170 16 6 22 263 74 449 5 148 2324

200 80 225 17 6 22 260 129 443 14 104 527

200 152 335 25 6 22 268 240 451 50 194 290

250 51 180 20 6 24 316 79 673 4 181 3771
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight 

Flange Bellows

Lateral
movement
absorption

Adjustment force rate

Borehole
pattern
acc. to  

EN 1092

Sheet
thickness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G PN C1 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm cm² mm N/mm N/mm

250 87 240 21 6 24 315 138 671 13 112 756

250 147 345 29 6 24 320 242 677 40 195 430

300 69 215 28 6 24 375 106 948 7 199 3196

300 96 255 29 6 24 375 149 948 13 142 1165

300 134 305 33 6 24 376 200 947 25 162 734

350 60 170 37 6 26 409 92 1135 4 245 6368

350 109 260 40 6 26 405 183 1124 17 148 952

350 165 330 48 6 26 409 248 1129 35 201 701

400 61 180 44 6 28 460 96 1459 4 273 8254

400 107 250 46 6 28 460 168 1459 13 156 1541

400 176 350 56 6 28 465 234 1471 31 189 969

450 67 225 56 6 30 520 106 1856 4 333 10573

450 117 305 59 6 30 520 185 1856 14 191 1973

450 210 380 74 6 30 521 261 1852 37 211 1094

500 71 235 61 6 30 572 114 2271 5 346 11612

500 125 320 64 6 30 572 199 2271 15 198 2167

500 210 395 81 6 30 579 278 2291 35 233 1325

600 87 280 81 6 32 673 148 3210 6 336 9394

600 140 370 85 6 32 673 237 3210 17 210 2294

600 209 380 96 6 32 679 250 3231 27 201 1988

700 74 275 119 6 40 790 128 4389 4 616 31483

700 130 370 128 6 40 790 224 4389 12 352 5875

700 221 410 135 6 40 782 263 4341 26 211 2540

800 83 300 160 6 44 896 141 5699 4 595 32624

800 134 340 165 6 44 892 178 5667 9 364 12419

800 224 420 185 6 44 900 258 5715 22 264 4338

900 75 280 197 6 48 1005 111 7179 2 1030 115832

900 126 355 210 6 48 1005 184 7179 8 618 25020

900 224 430 222 6 48 1000 259 7141 20 224 4545

1000 86 295 231 6 52 1115 117 8859 3 903 112707

1000 115 335 239 6 52 1115 156 8859 5 677 47549

1000 204 410 251 6 52 1107 233 8789 14 336 10395

1200 93 325 364 6 60 1321 129 12596 3 983 143400

1200 186 455 392 6 60 1321 257 12596 12 492 17925

1200 228 460 409 6 60 1321 264 12589 15 357 12315

1400 88 355 554 6 72 1521 129 16926 2 1221 239375

1400 176 485 586 6 72 1521 257 16926 10 611 29922

1400 225 525 588 6 72 1508 300 16772 15 448 15954

AXIAL EXPANSION JOINT with fixed flanges · type AN F-F · nominal pressure PN 10

50 27 125 6 16 20 84 59 42.5 7 104 246

50 36 150 6,2 16 20 84 87 42,1 14 126 136

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight 

Flange Bellows

Lateral
movement
absorption

Adjustment force rate

Borehole
pattern
acc. to  

EN 1092

Sheet
thickness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G PN C1 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm cm² mm N/mm N/mm

50 42 195 6.5 16 20 84 129 41.8 24 185 89

65 20 100 6.9 16 20 105 33 66.4 2 133 1588

65 34 140 7.3 16 20 105 76 65.5 9 223 490

65 47 170 7.5 16 20 105 104 65.5 17 162 189

80 24 120 7.9 16 20 117 53 86.1 4 157 937

80 44 165 8.4 16 20 118 99 86 13 185 311

80 56 185 8.8 16 20 118 121 85.5 21 194 217

100 32 130 9.3 16 22 140 66 124 5 128 687

100 50 205 11 16 22 142 140 125 18 192 234

100 84 285 13 16 22 145 221 125 49 302 148

125 39 140 12 16 22 173 76 188 6 160 987

125 48 170 12 16 22 170 107 184 11 145 448

125 93 270 16 16 22 176 205 187 41 276 236

150 42 155 16 16 24 207 86 271 6 231 1610

150 67 190 17 16 24 205 124 267 14 166 556

150 101 310 21 16 24 209 202 269 36 274 344

200 47 165 21 10 24 260 94 444 6 253 2415

200 85 230 23 10 24 262 159 445 18 214 722

200 114 305 28 10 24 266 197 448 31 266 589

250 60 235 28 10 26 321 123 683 8 279 2423

250 92 260 30 10 26 322 147 684 15 203 1225

250 137 375 41 10 26 323 264 678 41 356 661

300 51 245 35 10 26 377 135 948 6 591 5917

300 97 360 39 10 26 376 247 947 22 332 989

300 134 330 42 10 26 375 218 938 28 293 1106

350 64 225 49 10 30 405 140 1121 7 343 3786

350 103 275 52 10 30 403 191 1114 17 256 1501

350 155 360 65 10 30 412 268 1132 36 360 1082

400 55 220 63 10 32 466 126 1474 5 636 11261

400 106 345 69 10 32 464 252 1470 20 339 1495

400 164 345 79 10 32 468 252 1474 31 345 1528

450 75 265 78 10 36 521 164 1856 8 486 6461

450 112 345 83 10 36 520 245 1854 18 330 1945

450 168 425 111 10 36 525 320 1856 36 596 2060

500 79 285 93 10 38 573 176 2270 8 512 7225

500 106 340 96 10 38 573 234 2270 15 384 3048

500 182 365 111 10 38 578 256 2281 28 343 2280

600 80 345 131 10 42 684 188 3258 7 789 13996

600 121 440 140 10 42 684 281 3258 17 526 4147

600 194 425 150 10 42 683 266 3242 26 358 3139

700 76 270 185 10 50 790 135 4383 4 901 41715

700 153 405 202 10 50 790 269 4383 18 451 5215

700 205 415 211 10 50 787 279 4356 25 373 4002
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight 

Flange Bellows

Lateral
movement
absorption

Adjustment force rate

Borehole
pattern
acc. to  

EN 1092

Sheet
thickness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G PN C1 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm cm² mm N/mm N/mm

AXIAL EXPANSION JOINT with fixed flanges · type AN F-F · nominal pressure PN 16

50 23 115 6 16 20 84 52 42.5 5 118 367

50 28 135 6.1 16 20 84 70 42.1 8 158 265

50 33 170 6.4 16 20 84 104 41.8 15 231 173

65 24 120 7 16 20 100 56 62.8 4 144 556

65 29 130 7.3 16 20 105 66 65.5 6 254 731

65 37 150 7.4 16 20 105 85 65.5 11 198 344

80 22 135 8 16 20 114 68 83.2 4 211 741

80 32 140 8.3 16 20 118 75 86 7 247 736

80 44 160 8.6 16 20 118 97 85.5 13 243 424

100 33 160 9.5 16 22 139 96 123 8 207 533

100 44 260 12 16 22 144 198 125 22 487 298

100 57 210 11 16 22 143 144 124 21 315 357

125 24 125 12 16 22 172 63 186 3 403 3658

125 41 175 13 16 22 172 110 185 9 238 704

125 59 220 14 16 22 176 155 188 19 332 498

150 27 140 16 16 24 207 71 270 3 497 5150

150 49 210 17 16 24 204 141 266 12 304 776

150 68 225 19 16 24 206 154 266 18 330 709

200 36 210 24 16 26 267 100 453 5 652 5628

200 63 290 26 16 26 265 180 451 15 388 1029

200 96 295 30 16 26 269 183 453 24 396 1028

250 39 235 34 16 29 323 106 684 4 708 8224

250 62 295 36 16 29 323 170 684 11 443 2008

250 105 345 43 16 29 322 216 675 25 465 1284

300 31 220 44 16 32 374 90 941 2 1013 22656

300 82 410 53 16 32 375 279 942 21 601 1393

300 131 430 68 16 32 381 300 947 37 642 1297

350 33 195 62 16 35 406 96 1122 2 1088 25279

350 85 370 72 16 35 411 273 1134 20 588 1709

350 135 415 88 16 35 413 317 1130 37 682 1465

400 53 260 83 16 38 466 156 1474 6 969 11200

400 90 390 90 16 38 463 286 1463 19 616 2102

400 144 410 108 16 38 470 300 1474 33 644 2012

450 58 280 106 16 42 519 168 1848 6 966 12076

450 94 395 113 16 42 518 280 1844 18 605 2716

450 151 440 135 16 42 522 320 1842 33 688 2363

500 52 250 142 16 46 571 124 2256 3 1226 34784

500 105 370 152 16 46 571 247 2256 16 613 4348

500 151 400 172 16 46 582 272 2291 25 655 3869

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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Design type AN V-V

HKS axial expansion joint with compact design, consisting of multi-convolution and multi-
layered metal bellows with standardised welding neck fl anges in line with EN 1092-1 type 11.

TYPE AN V-V ≥ DN 100 TYPE AN V-V ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve

 › External protective sleeve or telescopic inner sleeve

On customer request:

 › Flanges in line with ASME, JIS, BS

 › With special coating, galvanised or hot galvanised

 › Connection variants with weld end, swivel or fi xed fl anges

1) Chemical resistance depends on temperature and medium and has to be tested or requested.
2) Take into account the pressure derating factors of the nominal pressures through operating temperature.
3) Unalloyed steel components receive a base coat for corrosion protection.

Materialcombination 1)

Bauteil Permitted oper-
ating tempera-

ture TS 2)Metal bellows Flange

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0038 (S235JR) -10 °C bis 300 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of axial movements

› Low-vibration and low-noise connection
of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions 
and ship building

› Food processing industry

› Gas, water supply, building and heating 
technology

› Energy and offshore technology, oil and gas 
production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry 
Steel and smelting industry, cement and brick 
kilns, fl ue gas desulphurisation plants

AXIAL EXPANSION JOINT with welding neck fl anges Type AN V-V

DN 50 - DN 80

DN 100 - DN 1400

HKS | Corrugated expansion joints

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight 

Flange Bellows

Lateral
movement
absorption

Adjustment forcerate

Borehole
pattern

acc. to EN
1092

Sheet
thick-
ness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G PN C2 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm cm² mm N/mm N/mm

AXIAL EXPANSION JOINT with welding neck flanges · type AN V-V · nominal pressure PN 2.5

50 25 130 3 6 14 84 52 42.5 5 118 367

50 47 175 3.2 6 14 84 95 42.5 20 64 58

50 62 200 3.3 6 14 84 124 42.5 34 49 26

65 27 120 3.7 6 14 105 41 66.4 3 106 813

65 61 170 3.9 6 14 105 90 66.4 19 49 77

65 75 240 4.8 6 14 105 160 65.5 43 105 52

80 26 140 6 6 16 117 53 86.1 4 157 937

80 65 245 6.6 6 16 118 158 86.6 32 101 67

80 94 315 7.6 6 16 118 229 86 68 110 35

100 48 210 7.7 6 16 142 119 132 14 122 215

100 91 390 8.8 6 16 142 300 132 70 106 30

100 128 435 11 6 16 143 345 133 113 136 29

125 49 185 11 6 18 174 89 196 9 108 509

125 96 325 12 6 18 174 228 197 46 92 67

125 150 465 15 6 18 176 370 199 116 132 37

150 52 180 13 6 18 207 82 280 7 104 824

150 99 300 14 6 18 207 202 281 35 93 122

150 168 460 20 6 18 209 365 284 107 159 65

200 73 200 19 6 20 265 90 465 9 75 814

200 135 280 21 6 20 265 168 466 30 64 201

200 191 430 26 6 20 266 320 468 83 108 94

250 80 220 26 6 22 321 96 698 8 77 1112

250 156 420 30 6 22 321 300 700 52 104 154

250 220 475 37 6 22 323 352 705 86 137 149

300 73 205 33 6 22 375 82 965 5 92 2545

300 134 290 34 6 22 372 164 958 20 55 377

300 225 460 44 6 22 376 336 969 71 114 187

350 83 215 43 6 22 410 88 1158 6 84 2375

350 150 325 46 6 22 410 202 1159 26 81 437

350 228 440 54 6 22 412 312 1164 61 114 261

400 66 200 49 6 22 464 70 1496 3 105 6155

400 132 270 50 6 22 464 140 1496 14 53 770

400 212 400 57 6 22 465 269 1500 43 94 373

450 72 205 57 6 22 518 76 1877 3 97 6074

450 151 310 61 6 22 519 180 1881 18 88 975

450 224 395 66 6 22 520 264 1884 40 93 478

500 77 220 66 6 24 576 83 2319 3 171 11023

500 154 305 69 6 24 576 166 2319 15 86 1378

500 222 430 79 6 24 577 290 2325 39 143 753

600 81 230 94 6 30 682 87 3291 3 167 14042

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight 

Flange Bellows

Lateral
movement
absorption

Adjustment forcerate

Borehole
pattern

acc. to EN
1092

Sheet
thick-
ness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G PN C2 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm cm² mm N/mm N/mm

600 163 315 97 6 30 682 173 3291 14 84 1756

600 228 435 103 6 30 681 292 3287 34 98 722

700 79 245 115 6 30 788 93 4430 3 292 28893

700 158 340 120 6 30 788 185 4430 12 146 3612

700 237 430 125 6 30 788 278 4430 29 98 1071

800 94 255 138 6 30 897 102 5762 3 256 26977

800 158 325 142 6 30 897 170 5762 10 154 5827

800 252 425 148 6 30 897 272 5762 26 96 1423

900 96 250 169 6 30 1002 102 7231 3 247 32657

900 160 320 174 6 30 1002 170 7231 9 148 7054

900 256 420 181 6 30 1002 272 7231 24 93 1723

1000 98 260 212 6 30 1113 110 8920 3 353 50398

1000 164 330 218 6 30 1113 182 8920 9 212 10886

1000 230 405 225 6 30 1113 255 8920 18 152 3968

1200 107 310 226 2.5 32 1319 122 12672 3 379 62348

1200 143 350 230 2.5 32 1319 162 12672 6 284 26303

1200 251 470 243 2.5 32 1319 283 12672 18 163 4908

1400 100 315 286 2.5 38 1519 122 17011 2 473 104415

1400 133 355 291 2.5 38 1519 162 17011 4 355 44050

1400 233 475 306 2.5 38 1519 283 17011 14 203 8220

AXIAL EXPANSION JOINT with welding neck flanges · type AN V-V · nominal pressure PN 6

50 24 130 3 6 14 84 52 42.5 5 118 367

50 35 150 3.1 6 14 84 73 42.5 11 83 126

50 49 225 3.7 6 14 84 146 41.8 32 163 61

65 26 120 3.7 6 14 105 41 66.4 3 106 813

65 45 175 3.9 6 14 100 96 62.8 15 84 111

65 66 220 4.6 6 14 105 142 65.5 34 119 75

80 25 140 6 6 16 117 53 86.1 4 157 937

80 51 215 6.5 6 16 118 127 86.6 20 126 131

80 79 255 7.3 6 16 118 169 85.5 42 139 80

100 37 185 7.6 6 16 142 93 132 8 156 457

100 58 295 8.3 6 16 141 204 131 30 167 100

100 89 395 11 6 16 144 304 134 69 247 68

125 39 170 11 6 18 174 74 196 6 129 879

125 67 300 12 6 18 174 203 197 28 194 177

125 99 415 16 6 18 176 317 200 65 293 111

150 39 165 12 6 18 207 66 280 4 130 1609

150 87 485 19 6 18 209 387 283 59 356 129

150 132 460 21 6 18 210 364 286 83 302 125

200 54 205 20 6 20 265 92 465 6 161 1686

200 92 265 21 6 20 266 154 467 19 154 579

200 141 415 29 6 20 268 306 472 58 279 270

250 48 200 26 6 22 321 79 699 4 209 4528

250 98 320 29 6 22 321 200 699 21 161 537
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight 

Flange Bellows

Lateral
movement
absorption

Adjustment forcerate

Borehole
pattern

acc. to EN
1092

Sheet
thick-
ness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G PN C2 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm cm² mm N/mm N/mm

250 148 365 34 6 22 323 242 705 39 199 457

300 66 230 34 6 22 375 104 966 6 161 2731

300 121 275 36 6 22 374 152 963 17 123 988

300 176 465 50 6 22 378 339 976 56 274 444

350 70 240 44 6 22 407 112 1151 6 170 2970

350 124 310 48 6 22 409 186 1157 19 151 962

350 167 375 54 6 22 411 248 1163 35 202 727

400 57 230 51 6 22 464 96 1498 4 317 9820

400 120 375 56 6 22 465 244 1500 22 212 1018

400 174 365 61 6 22 466 234 1505 31 197 1030

450 66 235 59 6 22 519 104 1882 4 283 9375

450 115 315 62 6 22 519 182 1882 14 162 1750

450 183 410 73 6 22 521 280 1890 34 229 1055

500 67 250 69 6 24 577 114 2322 4 395 13546

500 147 340 75 6 24 577 203 2325 18 204 2193

500 220 450 90 6 24 579 310 2331 41 250 1156

600 72 260 97 6 30 683 119 3295 4 391 17526

600 145 380 103 6 30 683 237 3295 17 196 2191

600 223 430 121 6 30 685 290 3309 33 264 1980

700 79 315 124 6 30 790 160 4437 5 666 22034

700 142 440 134 6 30 790 288 4437 18 370 3778

700 217 415 137 6 30 790 263 4442 25 220 2708

800 94 330 149 6 30 899 176 5770 6 581 20662

800 182 405 158 6 30 899 250 5773 17 275 4881

800 256 450 174 6 30 900 296 5782 29 243 3058

900 100 335 181 6 34 1004 176 7240 6 566 25262

900 170 450 209 6 34 1005 295 7252 17 528 8424

900 231 450 209 6 34 1005 295 7252 23 311 4955

1000 77 320 225 6 38 1114 152 8934 3 1158 85455

1000 136 430 242 6 38 1114 266 8934 11 662 15945

1000 235 435 251 6 38 1115 272 8940 19 303 7001

1200 84 380 339 6 42 1320 168 12688 3 1237 106141

1200 162 465 362 6 42 1321 257 12696 10 643 23638

1200 219 465 362 6 42 1321 257 12696 14 379 13926

1400 79 400 531 6 56 1520 168 17030 3 1562 179882

1400 139 525 556 6 56 1520 294 17030 9 893 33564

1400 238 530 568 6 56 1521 300 17039 16 404 14637

AXIAL EXPANSION JOINT with welding neck flanges · type AN V-V · nominal pressure PN 10

50 27 150 5.3 16 18 84 59 42.5 7 104 246

50 32 170 5.4 16 18 84 78 42.1 11 140 186

50 42 220 5.8 16 18 84 129 41.8 24 185 89

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight 

Flange Bellows

Lateral
movement
absorption

Adjustment forcerate

Borehole
pattern

acc. to EN
1092

Sheet
thick-
ness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G PN C2 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm cm² mm N/mm N/mm

65 25 135 6.2 16 18 105 41 66.4 3 106 813

65 34 170 6.6 16 18 105 76 65.5 9 223 490

65 47 195 6.9 16 18 105 104 65.5 17 162 189

80 19 145 8 16 20 117 42 86.1 2 197 1829

80 44 200 8.5 16 20 118 99 86 13 185 311

80 56 225 8.9 16 20 118 121 85.5 21 194 217

100 30 185 9.9 16 20 142 80 132 6 182 726

100 54 295 12 16 20 143 188 133 25 275 199

100 78 395 14 16 20 144 288 134 57 387 119

125 30 190 14 16 22 174 76 197 4 275 1785

125 55 285 15 16 22 174 172 197 19 233 297

125 92 410 20 16 22 177 298 201 57 425 184

150 38 195 17 16 22 207 84 281 5 222 1678

150 68 270 19 16 22 206 159 280 19 213 452

150 102 395 24 16 22 210 283 286 50 388 264

200 44 220 26 10 24 265 94 466 5 296 2977

200 84 305 28 10 24 266 179 468 20 250 703

200 114 385 34 10 24 267 262 470 40 353 463

250 57 260 35 10 26 321 120 700 7 259 2396

250 92 325 38 10 26 322 189 703 19 260 974

250 132 475 50 10 26 325 336 710 49 472 566

300 49 245 40 10 26 373 106 962 4 342 5580

300 91 315 44 10 26 376 178 970 15 282 1651

300 144 490 59 10 26 379 353 976 48 473 708

350 72 300 57 10 26 411 163 1162 10 320 2686

350 111 380 63 10 26 412 244 1165 23 337 1256

350 151 485 75 10 26 413 349 1168 45 472 866

400 55 270 67 10 26 464 122 1497 5 442 8473

400 118 400 75 10 26 464 256 1498 23 346 1509

400 161 480 89 10 26 468 336 1511 41 455 1161

450 62 310 81 10 28 521 164 1887 6 710 9599

450 114 365 85 10 28 521 221 1889 17 355 2621

450 171 475 101 10 28 523 330 1896 38 443 1470

500 73 325 93 10 28 578 176 2326 7 594 8585

500 117 445 99 10 28 575 292 2316 20 392 2032

500 180 470 115 10 28 579 320 2331 35 430 1866

600 80 350 121 10 30 684 183 3299 7 590 11165

600 144 485 141 10 30 685 320 3308 23 529 3263

600 192 500 148 10 30 683 332 3298 32 445 2542

700 75 370 175 10 35 790 197 4442 6 1061 23222

700 145 475 191 10 35 791 303 4447 19 553 5134

700 204 485 200 10 35 792 314 4449 28 422 3652

AXIAL EXPANSION JOINT with welding neck flanges · type AN V-V · nominal pressure PN 16

50 23 145 5.2 16 18 84 52 42.5 5 118 367
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight 

Flange Bellows

Lateral
movement
absorption

Adjustment forcerate

Borehole
pattern

acc. to EN
1092

Sheet
thick-
ness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G PN C2 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm cm² mm N/mm N/mm

50 28 160 5.3 16 18 84 70 42.1 8 158 265

50 33 195 5.6 16 18 84 104 41.8 15 231 173

65 24 150 6.3 16 18 100 56 62.8 4 144 556

65 29 160 6.6 16 18 105 66 65.5 6 254 731

65 37 175 6.7 16 18 105 85 65.5 11 198 344

80 22 170 8.1 16 20 114 68 83.2 4 211 741

80 32 175 8.4 16 20 118 75 86 7 247 736

80 44 200 8.7 16 20 118 97 85.5 13 243 424

100 34 230 11 16 20 142 123 132 10 264 442

100 47 315 12 16 20 143 210 133 25 461 266

100 64 395 14 16 20 145 289 135 47 681 210

125 27 190 14 16 22 173 76 196 4 298 1919

125 45 290 15 16 22 175 176 198 16 378 460

125 74 355 18 16 22 177 242 201 37 523 343

150 30 200 18 16 22 207 86 281 4 404 2928

150 52 350 21 16 22 209 240 283 21 575 542

150 75 370 23 16 22 210 260 285 34 558 448

200 35 220 26 16 24 266 96 467 4 494 4772

200 62 365 30 16 24 265 240 465 20 516 795

200 96 400 35 16 24 268 274 471 35 588 706

250 35 245 37 16 26 320 102 696 3 597 7621

250 69 450 46 16 26 323 308 705 23 786 1115

250 108 530 60 16 26 327 390 714 46 973 872

300 47 315 51 16 28 377 157 971 6 807 6077

300 80 505 60 16 28 377 348 971 26 748 1144

300 121 565 77 16 28 381 408 984 46 938 1058

350 53 335 74 16 30 412 168 1164 7 721 5673

350 96 475 84 16 30 412 308 1166 25 665 1567

350 126 570 101 16 30 416 404 1176 43 940 1298

400 51 325 91 16 32 466 152 1502 5 797 9998

400 93 355 94 16 32 463 182 1495 12 430 3698

400 133 560 123 16 32 470 390 1519 39 917 1749

450 57 365 111 16 34 521 196 1890 7 1151 10805

450 106 455 120 16 34 522 288 1893 20 638 2778

450 130 440 122 16 34 521 270 1890 23 584 2891

500 48 320 140 16 36 578 150 2329 4 1344 26564

500 97 470 150 16 36 578 300 2329 17 672 3321

500 142 510 173 16 36 582 340 2346 29 892 3455

AXIAL EXPANSION JOINT with welding neck flanges · type AN V-V · nominal pressure PN 25

50 16 140 5.9 40 20 84 44 42.1 3 252 1084

50 20 150 5.9 40 20 84 52 42.1 4 210 628

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight 

Flange Bellows

Lateral
movement
absorption

Adjustment forcerate

Borehole
pattern

acc. to EN
1092

Sheet
thick-
ness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G PN C2 Da Lb Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm cm² mm N/mm N/mm

50 24 175 6.1 40 20 84 78 41.8 8 308 410

65 20 155 7.7 40 22 105 48 65.5 3 356 2006

65 28 170 7.9 40 22 105 66 65.5 6 254 731

65 32 165 7.9 40 22 105 59 65.1 6 234 855

80 20 175 10 40 24 118 55 86 3 462 2553

80 28 195 11 40 24 118 77 86 6 330 931

80 31 190 11 40 24 118 73 85.5 7 323 1004

100 25 225 14 40 24 141 96 131 6 356 982

100 36 295 15 40 24 143 165 133 15 587 547

100 52 370 17 40 24 145 238 135 31 826 376

125 24 235 20 40 26 175 96 198 4 692 2829

125 39 355 22 40 26 175 219 198 17 740 586

125 53 360 23 40 26 177 221 200 24 744 583

150 29 255 26 40 28 207 106 281 5 594 2851

150 43 355 28 40 28 209 203 283 15 679 895

150 64 455 34 40 28 212 303 288 33 1077 646

200 26 260 38 25 30 267 100 468 3 1112 9930

200 52 305 39 25 30 267 143 469 10 532 2334

200 78 460 51 25 30 271 298 478 31 1174 1208

250 28 285 53 25 32 322 106 701 3 1228 14615

250 50 370 56 25 32 322 191 701 10 682 2506

250 81 395 61 25 32 325 216 710 19 733 2128

300 26 300 70 25 34 377 116 973 2 2140 29534

300 59 440 76 25 34 377 256 973 14 973 2774

300 86 410 79 25 34 378 227 975 18 762 2756

350 36 350 107 25 38 412 149 1166 4 1589 15972

350 69 380 109 25 38 410 180 1160 10 761 5246

350 102 545 128 25 38 415 346 1173 30 1159 2173

400 36 380 137 25 40 463 156 1494 4 1803 21124

400 77 465 144 25 40 466 242 1505 14 828 4088

400 108 550 161 25 40 470 330 1518 27 1106 2942

450 42 370 168 25 46 523 150 1898 4 2392 38509

450 85 520 181 25 46 523 300 1898 17 1196 4814

450 115 540 190 25 46 525 320 1905 24 1074 3813

500 40 380 210 25 48 580 128 2338 3 2504 68208

500 80 510 222 25 48 580 256 2338 12 1252 8526

500 121 560 235 25 48 582 306 2343 22 1025 4897

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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Design type AN R-R

HKS axial expansion joint with compact design, consisting of multi-convolution and 
multi-layered metal bellows with welding ends (weld end) made of standardised pipes 
in line with EN 10216/10217 ff or rolled sheet metal in line with EN 10028 ff.

TYPE AN R-R ≥ DN 100 TYPE AN R-R ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve

 › External protective sleeve or telescopic inner sleeve

On customer request:

 › With 30° groove or special dimensions

 › With special coating, galvanised or hot galvanised

 › Connection variants with swivel, fi xed, welding neck fl anges or screw fi tting
(threaded nipple, fi ttings)

1) Chemical resistance depends on temperature and medium and has to be tested or requested.
2) Take into account the pressure derating factors of the nominal pressures through operating temperature.
3) Unalloyed steel components receive a base coat for corrosion protection.

Materialcombination 1)

Component Permitted oper-
ating tempera-

ture TS 2)Metal bellows Flange

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0345 (P235GH) -10 °C bis 400 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of axial movements

› Low-vibration and low-noise connection 
of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions 
and ship building

› Food processing industry

› Gas, water supply, building and heating 
technology

› Energy and offshore technology, oil and gas 
production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry 

› Steel and smelting industry, cement and brick 
kilns, fl ue gas desulphurisation plants

AXIAL EXPANSION JOINT with welding ends Type AN R-R

DN 50 - DN 80

DN 100 - DN 1400

HKS | Corrugated expansion joints

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight

Welding end Bellows

Lateral
movement
absorption

Adjustment forcerate

External
diameter

Wall
thickness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G do s Da Lb Ae ∆y C∆x C∆y

- mm mm kg mm mm mm mm cm² mm N/mm N/mm

AXIAL EXPANSION JOINT with welding ends · type AN R-R · nominal pressure PN 2.5

50 25 155 0.6 60.3 2.9 84 52 42.5 5 118 367

50 47 195 0.7 60.3 2.9 84 95 42.5 20 64 58

50 62 225 0.8 60.3 2.9 84 124 42.5 34 49 26

65 27 140 0.7 76.1 2.9 105 41 66.4 3 106 813

65 61 190 0.9 76.1 2.9 105 90 66.4 19 49 77

65 75 260 1.8 76.1 2.9 105 160 65.5 43 105 52

80 26 155 0.9 88.9 3.2 117 53 86.1 4 157 937

80 65 260 1.6 88.9 3.2 118 158 86.6 32 101 67

80 94 330 2.5 88.9 3.2 118 229 86 68 110 35

100 48 220 1.8 114.3 3.6 142 119 132 14 122 215

100 91 400 3 114.3 3.6 142 300 132 70 106 30

100 128 445 4.7 114.3 3.6 143 345 133 113 136 29

125 49 190 2.3 139.7 4.0 174 89 196 9 108 509

125 96 330 3.5 139.7 4.0 174 228 197 46 92 67

125 150 470 6.8 139.7 4.0 176 370 199 116 132 37

150 52 195 3.1 168.3 4.5 207 82 280 7 104 824

150 99 315 4.4 168.3 4.5 207 202 281 35 93 122

150 168 475 11 168.3 4.5 209 365 284 107 159 65

200 73 210 5.5 219.1 6.3 265 90 465 9 75 814

200 135 290 7.1 219.1 6.3 265 168 466 30 64 201

200 191 440 13 219.1 6.3 266 320 468 83 108 94

250 80 220 7 273 6.3 321 96 698 8 77 1112

250 156 420 12 273 6.3 321 300 700 52 104 154

250 220 475 19 273 6.3 323 352 705 86 137 149

300 73 215 9.4 323.9 7.1 375 82 965 5 92 2545

300 134 295 11 323.9 7.1 372 164 958 20 55 377

300 225 470 20 323.9 7.1 376 336 969 71 114 187

350 83 230 13 355.6 8.0 410 88 1158 6 84 2375

350 150 345 15 355.6 8.0 410 202 1159 26 81 437

350 228 455 23 355.6 8.0 412 312 1164 61 114 261

400 66 220 15 406.4 8.0 464 70 1496 3 105 6155

400 132 290 16 406.4 8.0 464 140 1496 14 53 770

400 212 420 23 406.4 8.0 465 269 1500 43 94 373

450 72 235 18 457 8.0 518 76 1877 3 97 6074

450 151 340 21 457 8.0 519 180 1881 18 88 975

450 224 425 26 457 8.0 520 264 1884 40 93 478

500 77 245 20 508 8.0 576 83 2319 3 171 11023

500 154 325 23 508 8.0 576 166 2319 15 86 1378

500 222 450 34 508 8.0 577 290 2325 39 143 753

600 81 250 25 610 8.0 682 87 3291 3 167 14042

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight

Welding end Bellows

Lateral
movement
absorption

Adjustment forcerate

External
diameter

Wall
thickness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G do s Da Lb Ae ∆y C∆x C∆y

- mm mm kg mm mm mm mm cm² mm N/mm N/mm

600 163 335 28 610 8.0 682 173 3291 14 84 1756

600 228 455 34 610 8.0 681 292 3287 34 98 722

700 79 255 30 711 8.0 788 93 4430 3 292 28893

700 158 345 35 711 8.0 788 185 4430 12 146 3612

700 237 440 40 711 8.0 788 278 4430 29 98 1071

800 94 265 35 813 8.0 897 102 5762 3 256 26977

800 158 330 39 813 8.0 897 170 5762 10 154 5827

800 252 435 45 813 8.0 897 272 5762 26 96 1423

900 96 265 39 914 8.0 1002 102 7231 3 247 32657

900 160 330 44 914 8.0 1002 170 7231 9 148 7054

900 256 435 51 914 8.0 1002 272 7231 24 93 1723

1000 98 270 46 1016 8.0 1113 110 8920 3 353 50398

1000 164 345 53 1016 8.0 1113 182 8920 9 212 10886

1000 230 415 60 1016 8.0 1113 255 8920 18 152 3968

1200 107 285 56 1219 8.0 1319 122 12672 3 379 62348

1200 143 325 61 1219 8.0 1319 162 12672 6 284 26303

1200 251 445 73 1219 8.0 1319 283 12672 18 163 4908

1400 100 285 65 1422 8.0 1519 122 17011 2 473 104415

1400 133 325 70 1422 8.0 1519 162 17011 4 355 44050

1400 233 445 85 1422 8.0 1519 283 17011 14 203 8220

AXIAL EXPANSION JOINT with welding ends · type AN R-R · nominal pressure PN 6

50 24 155 0.6 60.3 2.9 84 52 42.5 5 118 367

50 35 175 0.7 60.3 2.9 84 73 42.5 11 83 126

50 49 250 1.2 60.3 2.9 84 146 41.8 32 163 61

65 26 140 0.7 76.1 2.9 105 41 66.4 3 106 813

65 45 195 0.9 76.1 2.9 100 96 62.8 15 84 111

65 66 245 1.6 76.1 2.9 105 142 65.5 34 119 75

80 25 155 0.9 88.9 3.2 117 53 86.1 4 157 937

80 51 230 1.4 88.9 3.2 118 127 86.6 20 126 131

80 79 270 2.2 88.9 3.2 118 169 85.5 42 139 80

100 37 195 1.7 114.3 3.6 142 93 132 8 156 457

100 58 305 2.4 114.3 3.6 141 204 131 30 167 100

100 89 405 4.5 114.3 3.6 144 304 134 69 247 68

125 39 175 2.2 139.7 4.0 174 74 196 6 129 879

125 67 305 3.6 139.7 4.0 174 203 197 28 194 177

125 99 420 7.1 139.7 4.0 176 317 200 65 293 111

150 39 175 3 168.3 4.5 207 66 280 4 130 1609

150 87 500 9.1 168.3 4.5 209 387 283 59 356 129

150 132 475 12 168.3 4.5 210 364 286 83 302 125

200 54 215 5.9 219.1 6.3 265 92 465 6 161 1686

200 92 275 7.6 219.1 6.3 266 154 467 19 154 579

200 141 425 16 219.1 6.3 268 306 472 58 279 270

250 48 200 7.1 273 6.3 321 79 699 4 209 4528

250 98 320 9.7 273 6.3 321 200 699 21 161 537
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight

Welding end Bellows

Lateral
movement
absorption

Adjustment forcerate

External
diameter

Wall
thickness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G do s Da Lb Ae ∆y C∆x C∆y

- mm mm kg mm mm mm mm cm² mm N/mm N/mm

250 148 365 15 273 6.3 323 242 705 39 199 457

300 66 235 11 323.9 7.1 375 104 966 6 161 2731

300 121 285 13 323.9 7.1 374 152 963 17 123 988

300 176 470 26 323.9 7.1 378 339 976 56 274 444

350 70 255 13 355.6 8.0 407 112 1151 6 170 2970

350 124 325 17 355.6 8.0 409 186 1157 19 151 962

350 167 390 23 355.6 8.0 411 248 1163 35 202 727

400 57 250 16 406.4 8.0 464 96 1498 4 317 9820

400 120 395 22 406.4 8.0 465 244 1500 22 212 1018

400 174 385 27 406.4 8.0 466 234 1505 31 197 1030

450 66 265 20 457 8.0 519 104 1882 4 283 9375

450 115 345 22 457 8.0 519 182 1882 14 162 1750

450 183 440 34 457 8.0 521 280 1890 34 229 1055

500 67 275 23 508 8.0 577 114 2322 4 395 13546

500 147 365 29 508 8.0 577 203 2325 18 204 2193

500 220 470 44 508 8.0 579 310 2331 41 250 1156

600 72 280 28 610 8.0 683 119 3295 4 391 17526

600 145 400 34 610 8.0 683 237 3295 17 196 2191

600 223 450 52 610 8.0 685 290 3309 33 264 1980

700 79 320 39 711 8.0 790 160 4437 5 666 22034

700 142 450 49 711 8.0 790 288 4437 18 370 3778

700 217 425 52 711 8.0 790 263 4442 25 220 2708

800 94 340 45 813 8.0 899 176 5770 6 581 20662

800 182 410 55 813 8.0 899 250 5773 17 275 4881

800 256 460 71 813 8.0 900 296 5782 29 243 3058

900 100 340 52 914 8.0 1004 176 7240 6 566 25262

900 170 455 79 914 8.0 1005 295 7252 17 528 8424

900 231 455 79 914 8.0 1005 295 7252 23 311 4955

1000 77 315 60 1016 8.0 1114 152 8934 3 1158 85455

1000 136 430 77 1016 8.0 1114 266 8934 11 662 15945

1000 235 435 86 1016 8.0 1115 272 8940 19 303 7001

1200 84 330 83 1219 10.0 1320 168 12688 3 1237 106141

1200 162 420 106 1219 10.0 1321 257 12696 10 643 23638

1200 219 420 106 1219 10.0 1321 257 12696 14 379 13926

1400 79 330 96 1422 10.0 1520 168 17030 3 1562 179882

1400 139 455 120 1422 10.0 1520 294 17030 9 893 33564

1400 238 460 132 1422 10.0 1521 300 17039 16 404 14637

AXIAL EXPANSION JOINT with welding ends · type AN R-R · nominal pressure PN 10

50 27 160 0.6 60.3 2.9 84 59 42.5 7 104 246

50 32 180 0.7 60.3 2.9 84 78 42.1 11 140 186

50 42 230 1.1 60.3 2.9 84 129 41.8 24 185 89

65 25 140 0.7 76.1 2.9 105 41 66.4 3 106 813

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight

Welding end Bellows

Lateral
movement
absorption

Adjustment forcerate

External
diameter

Wall
thickness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G do s Da Lb Ae ∆y C∆x C∆y

- mm mm kg mm mm mm mm cm² mm N/mm N/mm

65 34 175 1.1 76.1 2.9 105 76 65.5 9 223 490

65 47 205 1.3 76.1 2.9 105 104 65.5 17 162 189

80 19 145 0.9 88.9 3.2 117 42 86.1 2 197 1829

80 44 200 1.4 88.9 3.2 118 99 86 13 185 311

80 56 220 1.8 88.9 3.2 118 121 85.5 21 194 217

100 30 180 1.7 114.3 3.6 142 80 132 6 182 726

100 54 290 2.9 114.3 3.6 143 188 133 25 275 199

100 78 390 4.9 114.3 3.6 144 288 134 57 387 119

125 30 180 2.4 139.7 4.0 174 76 197 4 275 1785

125 55 275 3.4 139.7 4.0 174 172 197 19 233 297

125 92 400 7.8 139.7 4.0 177 298 201 57 425 184

150 38 195 3.3 168.3 4.5 207 84 281 5 222 1678

150 68 270 4.6 168.3 4.5 206 159 280 19 213 452

150 102 395 9.7 168.3 4.5 210 283 286 50 388 264

200 44 215 6.2 219.1 6.3 265 94 466 5 296 2977

200 84 300 8.8 219.1 6.3 266 179 468 20 250 703

200 114 385 14 219.1 6.3 267 262 470 40 353 463

250 57 240 8.2 273 6.3 321 120 700 7 259 2396

250 92 310 12 273 6.3 322 189 703 19 260 974

250 132 460 24 273 6.3 325 336 710 49 472 566

300 49 240 11 323.9 7.1 373 106 962 4 342 5580

300 91 310 15 323.9 7.1 376 178 970 15 282 1651

300 144 485 30 323.9 7.1 379 353 976 48 473 708

350 72 305 16 355.6 8.0 411 163 1162 10 320 2686

350 111 385 22 355.6 8.0 412 244 1165 23 337 1256

350 151 490 34 355.6 8.0 413 349 1168 45 472 866

400 55 275 18 406.4 8.0 464 122 1497 5 442 8473

400 118 410 26 406.4 8.0 464 256 1498 23 346 1509

400 161 490 40 406.4 8.0 468 336 1511 41 455 1161

450 62 325 25 457 8.0 521 164 1887 6 710 9599

450 114 380 29 457 8.0 521 221 1889 17 355 2621

450 171 490 45 457 8.0 523 330 1896 38 443 1470

500 73 335 28 508 8.0 578 176 2326 7 594 8585

500 117 455 34 508 8.0 575 292 2316 20 392 2032

500 180 480 50 508 8.0 579 320 2331 35 430 1866

600 80 345 34 610 8.0 684 183 3299 7 590 11165

600 144 480 54 610 8.0 685 320 3308 23 529 3263

600 192 495 61 610 8.0 683 332 3298 32 445 2542

700 75 360 51 711 10.0 790 197 4442 6 1061 23222

700 145 465 67 711 10.0 791 303 4447 19 553 5134

700 204 475 76 711 10.0 792 314 4449 28 422 3652

AXIAL EXPANSION JOINT with welding ends · type AN R-R · nominal pressure PN 16

50 23 155 0.6 60.3 2.9 84 52 42.5 5 118 367

50 28 170 0.7 60.3 2.9 84 70 42.1 8 158 265
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight

Welding end Bellows

Lateral
movement
absorption

Adjustment forcerate

External
diameter

Wall
thickness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G do s Da Lb Ae ∆y C∆x C∆y

- mm mm kg mm mm mm mm cm² mm N/mm N/mm

50 33 205 1 60.3 2.9 84 104 41.8 15 231 173

65 24 155 0.7 76.1 2.9 100 56 62.8 4 144 556

65 29 165 1 76.1 2.9 105 66 65.5 6 254 731

65 37 185 1.2 76.1 2.9 105 85 65.5 11 198 344

80 22 170 0.9 88.9 3.2 114 68 83.2 4 211 741

80 32 175 1.2 88.9 3.2 118 75 86 7 247 736

80 44 200 1.6 88.9 3.2 118 97 85.5 13 243 424

100 34 225 2 114.3 3.6 142 123 132 10 264 442

100 47 310 3.4 114.3 3.6 143 210 133 25 461 266

100 64 390 5.7 114.3 3.6 145 289 135 47 681 210

125 27 180 2.4 139.7 4.0 173 76 196 4 298 1919

125 45 280 3.7 139.7 4.0 175 176 198 16 378 460

125 74 345 6.8 139.7 4.0 177 242 201 37 523 343

150 30 200 3.6 168.3 4.5 207 86 281 4 404 2928

150 52 350 6.7 168.3 4.5 209 240 283 21 575 542

150 75 370 8.9 168.3 4.5 210 260 285 34 558 448

200 35 220 6.6 219.1 6.3 266 96 467 4 494 4772

200 62 360 11 219.1 6.3 265 240 465 20 516 795

200 96 395 16 219.1 6.3 268 274 471 35 588 706

250 35 225 8.2 273 6.3 320 102 696 3 597 7621

250 69 430 17 273 6.3 323 308 705 23 786 1115

250 108 510 31 273 6.3 327 390 714 46 973 872

300 47 290 14 323.9 7.1 377 157 971 6 807 6077

300 80 480 24 323.9 7.1 377 348 971 26 748 1144

300 121 540 40 323.9 7.1 381 408 984 46 938 1058

350 53 310 18 355.6 8.0 412 168 1164 7 721 5673

350 96 450 28 355.6 8.0 412 308 1166 25 665 1567

350 126 545 45 355.6 8.0 416 404 1176 43 940 1298

400 51 305 21 406.4 8.0 466 152 1502 5 797 9998

400 93 335 23 406.4 8.0 463 182 1495 12 430 3698

400 133 540 52 406.4 8.0 470 390 1519 39 917 1749

450 57 360 29 457 8.0 521 196 1890 7 1151 10805

450 106 450 37 457 8.0 522 288 1893 20 638 2778

450 130 430 40 457 8.0 521 270 1890 23 584 2891

500 48 310 29 508 8.0 578 150 2329 4 1344 26564

500 97 460 39 508 8.0 578 300 2329 17 672 3321

500 142 500 62 508 8.0 582 340 2346 29 892 3455

AXIAL EXPANSION JOINT with welding ends · type AN R-R · nominal pressure PN 25

50 16 145 0.6 60.3 2.9 84 44 42.1 3 252 1084

50 20 155 0.6 60.3 2.9 84 52 42.1 4 210 628

50 24 180 0.9 60.3 2.9 84 78 41.8 8 308 410

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight

Welding end Bellows

Lateral
movement
absorption

Adjustment forcerate

External
diameter

Wall
thickness

External
diameter

Corruga-
ted

length

Effective
diameter Axial Lateral

DN ∆x BL G do s Da Lb Ae ∆y C∆x C∆y

- mm mm kg mm mm mm mm cm² mm N/mm N/mm

65 20 150 0.9 76.1 2.9 105 48 65.5 3 356 2006

65 28 165 1 76.1 2.9 105 66 65.5 6 254 731

65 32 160 1.1 76.1 2.9 105 59 65.1 6 234 855

80 20 155 1.1 88.9 3.2 118 55 86 3 462 2553

80 28 180 1.3 88.9 3.2 118 77 86 6 330 931

80 31 175 1.4 88.9 3.2 118 73 85.5 7 323 1004

100 25 195 1.9 114.3 3.6 141 96 131 6 356 982

100 36 265 3 114.3 3.6 143 165 133 15 587 547

100 52 340 5 114.3 3.6 145 238 135 31 826 376

125 24 200 2.9 139.7 4.0 175 96 198 4 692 2829

125 39 320 4.8 139.7 4.0 175 219 198 17 740 586

125 53 320 6.2 139.7 4.0 177 221 200 24 744 583

150 29 215 4 168.3 4.5 207 106 281 5 594 2851

150 43 315 6.1 168.3 4.5 209 203 283 15 679 895

150 64 415 12 168.3 4.5 212 303 288 33 1077 646

200 26 220 7.2 219.1 6.3 267 100 468 3 1112 9930

200 52 265 8.6 219.1 6.3 267 143 469 10 532 2334

200 78 420 21 219.1 6.3 271 298 478 31 1174 1208

250 28 230 9.8 273 7.1 322 106 701 3 1228 14615

250 50 310 13 273 7.1 322 191 701 10 682 2506

250 81 340 18 273 7.1 325 216 710 19 733 2128

300 26 250 15 323.9 8.0 377 116 973 2 2140 29534

300 59 385 21 323.9 8.0 377 256 973 14 973 2774

300 86 360 23 323.9 8.0 378 227 975 18 762 2756

350 36 290 19 355.6 8.0 412 149 1166 4 1589 15972

350 69 320 21 355.6 8.0 410 180 1160 10 761 5246

350 102 485 40 355.6 8.0 415 346 1173 30 1159 2173

400 36 310 25 406.4 10.0 463 156 1494 4 1803 21124

400 77 395 32 406.4 10.0 466 242 1505 14 828 4088

400 108 480 49 406.4 10.0 470 330 1518 27 1106 2942

450 42 310 34 457 10.0 523 150 1898 4 2392 38509

450 85 460 46 457 10.0 523 300 1898 17 1196 4814

450 115 480 56 457 10.0 525 320 1905 24 1074 3813

500 40 290 36 508 10.0 580 128 2338 3 2504 68208

500 80 420 48 508 10.0 580 256 2338 12 1252 8526

500 121 470 61 508 10.0 582 306 2343 22 1025 4897

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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Design type AN R-R

HKS axial expansion joint with compact design, consisting of multi-convolution and 
multi-layered metal bellows with welding ends (pipe nozzle) made of standardised 
pipes in line with EN 10216/10217 ff or rolled sheet metal in line with EN 10028 ff.

TYPE AN R-R ≥ DN 100

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve

 › External protective sleeve or telescopic inner sleeve

On customer request:

 › With 30° groove or special dimensions

 › With special coating, galvanised or hot galvanised

 › Connection variants with swivel, fi xed or welding neck fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Exhaust gases from an operating pressure of 0.5 bar to max. 550 °C
5. Exhaust gases from an operating pressure of 0.5 bar to max. 1000 °C

Materialcombination 1)

Component Permitted operat-
ing temperature 

TS 2)Metal bellows Pipe

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0345 (P235GH) -10 °C bis 400 °C 4)

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12)
1.4878 (X8CrNiTi18-10)

bis 900 °C 5)

bis 800 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of axial movements

› Low-vibration and low-noise connection 
of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical and plant engineering, engine 
and ship building

› Gas supply, building and heating technology

› Energy and offshore technology, oil and 
gas production

› Chemical industry

› Steel and smelting industry, cement and brick 
kilns, fl ue gas desulphurisation plants

AXIAL EXPANSION JOINT for low pressure (PN1) Type AN R-R

DN 100 - DN 2400

HKS | Corrugated expansion joints

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight

Welding end Bellows
Lateral

movement
absorp-

tion

Adjustment 
force
rate

Characteristic frequency 
of the bellows

External
diameter

Wall
thick-
ness

External
diame-

ter

Corru-
gated
length

Effective
diameter

Axial Lateral Axial Lateral

DN ∆x BL G da s Da Lb Ae ∆y C∆x C∆y f∆x f∆y

- mm mm kg mm mm mm mm cm² mm N/mm N/mm Hz Hz

AXIAL EXPANSION JOINT with welding ends · type AN R-R · nominal pressure PN 1

100 44 210 1.4 114.3 2.0 142 106 132 11 137 307 260 319

100 88 315 1.8 114.3 2.0 142 212 132 47 69 39 135 83

100 121 395 2.1 114.3 2.0 142 291 132 90 50 15 99 44

125 67 220 1.8 139.7 2.0 174 119 196 16 81 215 165 220

125 118 310 2.3 139.7 2.0 174 208 196 51 46 41 96 73

125 152 370 2.6 139.7 2.0 174 267 196 85 36 19 76 45

150 64 210 2.2 168.3 2.0 207 99 280 11 87 477 167 320

150 119 295 2.7 168.3 2.0 207 181 280 37 48 78 94 98

150 168 450 4.5 168.3 2.0 207 336 281 99 56 27 66 37

175 65 215 2.5 196 2.0 234 104 367 10 103 677 169 355

175 119 310 3.9 196 2.0 234 196 368 35 87 159 96 107

175 173 390 3.8 196 2.0 234 276 367 73 39 36 66 52

200 76 210 2.9 219.1 2.0 265 90 465 9 75 814 137 371

200 152 300 3.7 219.1 2.0 265 180 465 37 38 102 71 96

200 213 455 6.2 219.1 2.0 265 332 465 96 45 37 51 37

250 67 200 3.4 273 2.0 321 77 698 5 97 2172 149 579

250 152 295 4.5 273 2.0 321 173 698 29 43 191 70 120

250 211 435 7.4 273 2.0 321 314 699 73 53 71 51 48

300 76 215 4.3 323.9 2.0 375 82 965 5 92 2545 130 562

300 153 295 5.4 323.9 2.0 375 164 965 23 46 319 68 147

300 211 355 6.2 323.9 2.0 375 225 965 45 34 123 50 78

350 83 230 4.9 355.6 2.0 410 88 1158 6 84 2375 115 503

350 145 295 5.9 355.6 2.0 410 154 1158 19 48 444 68 170

350 208 360 6.9 355.6 2.0 410 220 1158 39 34 152 48 84

400 66 220 5.6 406.4 2.0 464 70 1496 3 105 6155 132 831

400 132 290 6.8 406.4 2.0 464 140 1496 14 53 770 69 219

400 220 385 8.4 406.4 2.0 464 232 1496 38 32 167 42 80

450 67 240 7.2 457 2.0 519 77 1881 3 204 12374 146 932

450 158 340 9.8 457 2.0 519 180 1881 19 88 975 66 180

450 226 420 12 457 2.0 519 256 1881 39 61 335 46 89

500 78 245 11 508 3.0 576 83 2319 3 171 11023 122 802

500 156 330 13 508 3.0 576 166 2319 15 86 1378 63 209

500 234 410 15 508 3.0 576 249 2319 35 57 409 43 94

550 79 245 12 559 3.0 629 84 2784 3 169 12698 114 811

550 158 330 14 559 3.0 629 168 2784 14 85 1588 59 211

550 237 415 17 559 3.0 629 252 2784 33 57 471 40 95

600 81 250 13 610 3.0 682 87 3291 3 167 14042 107 807

600 163 335 16 610 3.0 682 173 3291 14 84 1756 56 210

600 244 420 19 610 3.0 682 260 3291 32 56 521 37 94

650 84 250 14 660 3.0 732 89 3819 3 179 16499 106 839

650 140 310 16 660 3.0 732 148 3819 9 108 3564 66 312

650 224 400 19 660 3.0 732 237 3819 25 67 871 42 124

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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No-
minal 
dia-

meter

Axial mo-
vement
absorp-

tion
nominal

Length Weight

Welding end Bellows
Lateral

movement
absorp-

tion

Adjustment 
force
rate

Characteristic frequency 
of the bellows

External
diameter

Wall
thick-
ness

External
diame-

ter

Corru-
gated
length

Effective
diameter

Axial Lateral Axial Lateral

DN ∆x BL G da s Da Lb Ae ∆y C∆x C∆y f∆x f∆y

- mm mm kg mm mm mm mm cm² mm N/mm N/mm Hz Hz

700 86 255 15 711 3.0 788 92 4428 3 156 15826 93 770

700 144 315 18 711 3.0 788 152 4428 9 94 3419 58 286

700 230 405 21 711 3.0 788 244 4428 24 59 835 36 113

800 96 265 19 813 3.0 897 102 5762 3 256 26977 96 807

800 160 330 23 813 3.0 897 170 5762 10 154 5827 59 299

800 256 435 29 813 3.0 897 272 5762 27 96 1423 37 118

900 96 265 22 914 3.0 1002 102 7231 3 247 32657 87 823

900 160 330 26 914 3.0 1002 170 7231 9 148 7054 54 305

900 256 435 33 914 3.0 1002 272 7231 24 93 1723 34 121

1000 102 270 25 1016 3.0 1112 108 8917 3 210 30635 73 728

1000 170 340 30 1016 3.0 1112 180 8917 9 126 6618 45 269

1000 238 415 36 1016 3.0 1112 252 8917 18 90 2412 32 139

1100 108 275 27 1120 3.0 1218 114 10761 3 216 34081 70 723

1100 180 350 34 1120 3.0 1218 190 10761 9 130 7362 43 267

1100 252 430 40 1120 3.0 1218 266 10761 19 93 2683 31 137

1200 114 280 30 1220 3.0 1318 120 12678 3 233 39088 69 738

1200 190 360 37 1220 3.0 1318 200 12678 9 140 8443 43 273

1200 266 440 44 1220 3.0 1318 280 12678 19 100 3077 31 140

1300 114 280 32 1320 3.0 1418 120 14752 3 249 48631 69 792

1300 152 320 36 1320 3.0 1418 160 14752 5 187 20517 52 451

1300 228 400 44 1320 3.0 1418 240 14752 13 125 6079 35 204

1400 114 280 35 1420 3.0 1518 120 16984 3 265 59599 69 845

1400 152 320 39 1420 3.0 1518 160 16984 5 199 25144 52 482

1400 228 400 47 1420 3.0 1518 240 16984 12 133 7450 35 218

1500 120 290 38 1520 3.0 1622 126 19421 3 251 58496 63 794

1500 160 330 42 1520 3.0 1622 168 19421 5 188 24678 48 452

1500 240 415 51 1520 3.0 1622 252 19421 12 126 7312 32 204

1600 120 290 40 1620 3.0 1722 126 21970 3 265 69889 63 841

1600 160 330 45 1620 3.0 1722 168 21970 5 199 29485 48 479

1600 240 415 55 1620 3.0 1722 252 21970 12 133 8737 32 217

1800 120 290 45 1820 3.0 1922 126 27539 2 293 96886 62 934

1800 160 330 50 1820 3.0 1922 168 27539 4 220 40874 47 532

1800 240 415 61 1820 3.0 1922 252 27539 10 147 12111 32 241

2000 128 315 63 2020 4.0 2123 152 33742 3 534 150369 72 991

2000 171 365 70 2020 4.0 2123 202 33742 5 401 63437 54 564

2000 256 465 85 2020 4.0 2123 303 33742 12 267 18797 37 255

2200 126 315 69 2220 4.0 2323 152 40568 2 578 195770 71 1079

2200 168 365 77 2220 4.0 2323 202 40568 4 434 82591 54 614

2200 210 415 86 2220 4.0 2323 252 40568 7 347 42287 44 398

2400 125 315 75 2420 4.0 2523 152 48022 2 622 249522 71 1167

2400 166 365 84 2420 4.0 2523 202 48022 4 467 105267 54 664

2400 208 415 93 2420 4.0 2523 252 48022 7 374 53897 43 431

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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Design type AM B-B

HKS universal expansion joint with compact design, consisting of two multi-convo-
lution and multi-layered metal bellows with middle pipe made of standard pipes in 
line with EN 10216/10217 ff or rolled from sheet metal in line with EN 10028 ff and 
rotating, standardised swivel fl anges in line with EN 1092-1 type 02.

TYPE AM B-B ≥ DN 100 TYPE AM B-B ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve

 › External protective sleeve or telescopic inner sleeve

On customer request:

 › Flanges in line with ASME, JIS, BS

 › With special coating, galvanised or hot galvanised

 › Connection variants with weld end or fi xed fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.

Materialcombination 1)

Component Permitted oper-
ating tempera-

ture TS 2)Metal bellows, collar Flange, middle pipe

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0038 (S235JR) -10 °C bis 300 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of axial and lateral movements

› Low-vibration and low-noise 
connection ofpipes

› Compensation of installation inaccuracies

› Reduction of forces and moments in connec-
tions

Areas of application

› Mechanical engineering, plant engineering,
apparatus building, pipeline constructions
and ship building

› Food processing industry

› Gas, water supply, building and 
heating technology

› Energy and offshore technology, 
oil and gas production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry

› Steel and smelting industry, cement and brick 
kilns, fl ue gas desulphurisation plants

UNIVERSAL EXPANSION JOINT with swivel fl anges Type AM B-B

DN 50 - DN 80

DN 100 - DN 1400

HKS | Corrugated expansion joints

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.

59 of 184



Corrugated expansion joints | HKS

No-
minal 
dia-

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Flange Bellows

Lateral
movement

absorp-
tion 

nominal

Adjustment force rate

Bore-
hole

pattern
acc. to

EN 1092

Collar
diame-

ter

Sheet
thick-
ness

External
diame-

ter

Corru-
gated
length

Bellows
centre

distance

Effective
diameter Axial Lateral

DN ∆x BL G PN d1 C1 Da Lb l* Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm mm mm cm² mm N/mm N/mm

UNIVERSAL EXPANSION JOINT with swivel flanges · type AM B-B · nominal pressure PN 2.5

50 21 155 3.6 6 90 16 84 22 71 42.5 16 138 70

50 37 350 4.3 6 90 16 84 44 243 42.1 105 126 6

50 46 540 5.1 6 90 16 84 69 408 41.8 222 173 3

65 33 160 4.6 6 110 16 105 25 74 66.4 20 89 65

65 53 350 5.3 6 110 16 100 56 230 62.8 112 72 6

65 71 535 6.6 6 110 16 105 76 400 65.5 265 112 3

80 31 175 7 6 128 18 117 32 81 86.1 18 131 103

80 65 360 7.7 6 128 18 114 90 209 83.2 98 79 9

80 90 550 9.5 6 128 18 118 109 378 86 260 116 5

100 41 190 7.4 6 148 18 142 40 89 127 21 110 104

100 69 370 8.4 6 148 18 142 66 246 127 107 66 9

100 100 565 9.9 6 148 18 142 97 406 127 263 69 4

125 60 205 9.9 6 178 20 174 45 94 191 26 72 91

125 97 395 12 6 178 20 174 92 201 191 92 75 21

125 131 585 14 6 178 20 174 128 353 190 228 87 9

150 74 255 12 6 202 20 207 50 104 274 30 61 91

150 99 425 13 6 202 20 207 66 255 274 97 46 12

150 144 600 17 6 202 20 207 124 373 273 224 84 11

200 100 275 17 6 258 22 265 54 114 457 32 47 96

200 132 455 19 6 258 22 264 92 252 455 105 63 28

200 181 630 25 6 258 22 267 120 400 457 203 92 17

250 108 290 21 6 312 24 321 58 117 689 30 49 143

250 149 475 26 6 312 24 321 120 240 689 87 94 66

250 188 660 33 6 312 24 322 147 397 689 192 115 31

300 115 305 28 6 365 24 375 62 126 954 29 48 168

300 164 505 34 6 365 24 375 128 257 954 87 93 79

300 207 700 42 6 365 24 376 156 420 954 190 113 38

350 114 295 40 6 415 26 410 68 137 1145 29 93 333

350 151 500 43 6 415 26 410 90 319 1145 84 70 49

350 200 725 51 6 415 26 411 116 516 1145 163 81 22

400 126 345 47 6 465 28 464 71 145 1481 30 89 366

400 168 550 52 6 465 28 464 95 324 1481 80 67 59

400 224 755 64 6 465 28 465 150 470 1481 179 117 49

450 144 370 58 6 520 30 519 77 156 1863 32 82 363

450 162 565 65 6 520 30 519 104 324 1863 80 111 121

450 227 780 72 6 520 30 515 132 542 1845 160 90 35

500 156 380 63 6 570 30 576 83 162 2299 33 70 354

500 205 590 77 6 570 30 577 116 336 2299 82 138 171

500 262 800 93 6 570 30 578 178 497 2299 185 149 85

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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No-
minal 
dia-

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Flange Bellows

Lateral
movement

absorp-
tion 

nominal

Adjustment force rate

Bore-
hole

pattern
acc. to

EN 1092

Collar
diame-

ter

Sheet
thick-
ness

External
diame-

ter

Corru-
gated
length

Bellows
centre

distance

Effective
diameter Axial Lateral

DN ∆x BL G PN d1 C1 Da Lb l* Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm mm mm cm² mm N/mm N/mm

600 156 405 85 6 670 32 682 88 167 3268 29 127 859

600 207 615 92 6 670 32 682 117 346 3268 74 95 159

600 237 825 112 6 670 32 684 154 534 3268 139 180 128

700 172 430 123 6 775 40 788 93 172 4401 28 121 1037

700 230 640 131 6 775 40 788 124 353 4401 70 91 195

700 265 860 162 6 775 40 790 162 542 4401 130 172 160

800 192 465 163 6 880 44 897 102 182 5729 28 108 1068

800 256 665 186 6 880 44 898 140 340 5729 69 117 349

800 315 875 211 6 880 44 899 178 528 5729 127 154 194

900 192 475 195 6 980 48 999 102 182 7168 25 117 1449

900 247 685 214 6 980 48 1003 138 357 7194 63 130 443

900 320 895 253 6 980 48 1004 178 538 7194 115 150 229

1000 204 500 234 6 1080 52 1113 110 189 8875 25 150 2130

1000 278 710 275 6 1080 52 1114 186 336 8875 62 201 913

1000 340 920 295 6 1080 52 1114 188 548 8875 113 131 236

1200 181 530 326 2.5 1280 60 1320 124 203 12618 20 361 6225

1200 241 740 338 2.5 1280 60 1320 165 374 12618 52 271 1454

1200 302 955 360 2.5 1280 60 1320 206 546 12618 98 217 557

1400 171 555 430 2.5 1480 72 1520 124 203 16949 16 454 10508

1400 228 765 457 2.5 1480 72 1520 165 374 16949 43 340 2454

1400 285 980 484 2.5 1480 72 1520 206 546 16949 80 272 940

UNIVERSAL EXPANSION JOINT with swivel flanges · type AM B-B · nominal pressure PN 6

50 21 155 3.6 6 90 16 84 22 71 42.5 16 138 70

50 36 350 4.3 6 90 16 84 44 243 42.1 102 126 6

50 46 540 5.1 6 90 16 84 69 408 41.8 222 173 3

65 32 160 4.6 6 110 16 105 25 74 66.4 20 89 65

65 45 345 5.3 6 110 16 100 48 237 62.8 100 84 6

65 61 535 6.5 6 110 16 105 66 405 65.5 235 127 4

80 30 175 7 6 128 18 117 32 81 86.1 17 131 103

80 62 365 8.4 6 128 18 118 77 226 86 104 165 17

80 71 550 9.3 6 128 18 118 88 402 86 227 145 5

100 40 190 7.4 6 148 18 142 40 89 127 20 110 104

100 70 385 10 6 148 18 143 105 215 127 85 234 38

100 87 580 12 6 148 18 144 107 406 127 225 173 9

125 56 205 9.9 6 178 20 174 45 94 191 24 72 91

125 86 405 14 6 178 20 175 100 199 191 79 185 52

125 108 605 17 6 178 20 176 124 383 191 207 199 16

150 57 260 12 6 202 20 207 51 105 274 23 126 184

150 83 445 15 6 202 20 208 71 270 274 97 136 32

150 121 630 21 6 202 20 210 122 411 274 211 240 24

200 66 285 18 6 258 22 265 57 116 457 23 176 348

200 93 465 21 6 258 22 266 96 256 457 75 172 73

200 126 650 27 6 258 22 267 104 444 457 178 192 28
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No-
minal 
dia-

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Flange Bellows

Lateral
movement

absorp-
tion 

nominal

Adjustment force rate

Bore-
hole

pattern
acc. to

EN 1092

Collar
diame-

ter

Sheet
thick-
ness

External
diame-

ter

Corru-
gated
length

Bellows
centre

distance

Effective
diameter Axial Lateral

DN ∆x BL G PN d1 C1 Da Lb l* Ae ∆y C∆x C∆y

- mm mm kg - mm mm mm mm mm cm² mm N/mm N/mm

250 71 295 23 6 312 24 321 60 120 689 20 188 527

250 127 485 29 6 312 24 323 85 284 689 84 145 76

250 146 680 39 6 312 24 324 137 436 689 169 269 60

300 78 315 31 6 365 24 375 64 128 954 20 185 628

300 110 505 36 6 365 24 376 108 273 954 64 182 141

300 152 700 46 6 365 24 377 116 471 954 153 201 54

350 87 300 41 6 415 26 410 69 138 1144 22 175 612

350 101 510 47 6 415 26 411 93 322 1145 68 208 142

350 165 725 59 6 415 26 411 124 514 1141 165 201 55

400 83 355 51 6 465 28 465 74 148 1481 20 268 1060

400 130 555 64 6 465 28 466 152 281 1481 60 292 317

400 178 750 81 6 465 28 468 140 490 1481 151 341 131

450 95 375 62 6 520 30 520 80 159 1863 22 243 1050

450 141 575 77 6 520 30 521 111 340 1863 77 260 257

450 182 780 90 6 520 30 522 116 536 1863 122 249 101

500 89 380 74 6 570 30 578 88 167 2299 19 456 2174

500 124 590 83 6 570 30 578 89 373 2299 63 298 306

500 194 800 93 6 570 30 576 120 555 2290 124 194 91

600 96 400 96 6 670 32 684 92 171 3268 18 461 2983

600 127 610 107 6 670 32 684 122 351 3268 53 346 559

600 209 825 122 6 670 32 681 125 564 3251 111 202 129

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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Design type AM B-B

HKS universal expansion joint with compact design, consisting of two multi-convo-
lution and multi-layered metal bellows with middle pipe made of standard pipes in 
line with EN 10216/10217 ff or rolled from sheet metal in line with EN 10028 ff and 
rotating, standardised swivel fl anges in line with DIN 86044.

TYPE AM B-B ≥ DN 100

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve

 › External protective sleeve or telescopic inner sleeve

On customer request:

 › Flanges in line with EN 1092-1, ASME, JIS, BS

 › With special coating, galvanised or hot galvanised

 › Connection variants with weld end or fi xed fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Exhaust gases from an operating pressure of 0.5 bar to max. 550 °C
5. Exhaust gases from an operating pressure of 0.5 bar to max. 1000 °C

Materialcombination 1)

Component Permitted operat-
ing temperature 

TS 2)Metal bellows/collar Flange, middle pipe

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0038 (S235JR) -10 °C bis 300 °C 4)

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12)
1.4878 (X8CrNiTi18-10)

bis 900 °C 5)

bis 800 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of axial and lateral movements

› Low-vibration and low-noise connection 
of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical and plant engineering, engine
and ship building

› Gas supply, building and heating technology

› Energy and offshore technology, oil and 
gas production

› Chemical industry

› Steel and smelting industry, cement and 
brick kilns, fl ue gas desulphurisation plants

UNIVERSAL EXPANSION JOINT for low pressure (PN1) Type AM B-B

DN 100 - DN 2400

HKS | Corrugated expansion joints

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.
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No-
minal 
dia-

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Flange in line
with DIN 86044

Bellows

Lateral
movement
absorption

Adjustment
force rate

Characteristic
frequency of the

bellows
Outer

diameter
of

collar

Sheet
thick-
ness

External
diame-

ter

Corru-
gated
length

Bellows
centre

distance

Effective
diameter Axial Lateral Axial Lateral

DN ∆x BL G d1 C1 Da Lb l* Ae ∆y C∆x C∆y f∆x f∆y

- mm mm kg mm mm mm mm mm cm² mm N/mm N/mm Hz Hz

UNIVERSAL EXPANSION JOINT with swivel flanges · type AM B-B · nominal pressure PN 1

100 39 180 6 148 14 140 40 89 126 20 124 116 104 408

100 79 320 6.7 148 14 140 80 189 126 88 62 14 54 106

100 119 460 7.3 148 14 140 119 288 126 203 42 4 36 47

125 58 195 7.3 178 14 172 45 94 190 25 79 100 72 311

125 117 335 8.2 178 14 172 89 193 190 107 40 12 38 81

125 153 480 9.6 178 14 172 152 272 189 190 51 8 34 43

150 73 245 8.5 202 14 205 50 104 272 29 67 99 56 259

150 147 480 11 202 14 205 99 288 272 176 34 7 25 59

150 196 665 13 202 14 205 136 436 271 358 39 4 21 35

175 77 255 12 232 16 234 52 106 360 27 73 135 53 271

175 155 485 14 232 16 234 104 288 360 160 37 10 25 63

175 186 715 17 232 16 234 125 494 360 309 46 5 20 43

200 100 265 13 258 16 263 54 114 455 32 50 103 40 219

200 160 500 17 258 16 263 111 290 454 146 54 18 26 71

200 186 730 19 258 16 263 129 503 454 293 46 6 19 44

250 108 270 16 312 16 319 58 117 686 30 53 153 36 230

250 176 500 20 312 16 319 118 282 685 125 57 30 24 76

250 206 720 23 312 16 319 138 487 685 254 49 9 18 48

300 103 295 22 365 16 374 63 127 952 27 104 360 41 285

300 207 490 26 365 16 374 125 259 952 112 52 44 22 76

300 241 685 29 365 16 374 146 435 952 214 45 14 16 48

350 113 275 28 415 16 408 68 137 1141 29 101 361 39 270

350 189 495 32 415 16 408 112 312 1141 110 61 44 21 90

350 246 695 35 415 16 406 157 466 1133 229 50 16 16 48

400 127 290 31 465 16 462 71 145 1476 31 97 395 34 260

400 169 460 34 465 16 462 95 294 1476 75 73 76 22 128

400 219 635 38 465 16 457 142 421 1459 166 63 32 18 68

450 144 310 36 520 16 517 77 156 1857 33 88 390 30 234

450 192 450 39 520 16 517 103 272 1857 70 66 100 21 122

450 240 590 42 520 16 517 128 388 1857 121 53 40 16 75

500 156 355 40 570 16 574 83 162 2292 33 75 378 25 201

500 208 490 43 570 16 574 111 270 2292 70 56 106 18 107

500 251 625 46 570 16 568 138 378 2267 120 59 57 16 77

550 158 365 54 620 20 627 84 164 2755 31 74 443 23 204

550 211 500 58 620 20 627 112 272 2755 65 56 125 16 109

550 240 635 61 620 20 617 140 410 2709 119 69 69 16 84

600 163 370 59 670 20 680 87 166 3260 30 74 505 22 205

600 217 505 63 670 20 680 116 275 3260 63 56 143 16 110

600 242 645 66 670 20 668 144 384 3199 109 75 98 16 90

650 168 375 64 720 20 730 89 168 3785 29 79 609 22 214

650 200 655 71 720 20 711 148 418 3683 93 112 145 19 111

650 224 515 68 720 20 730 119 278 3785 61 59 173 16 114

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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No-
minal 
dia-

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Flange in line
with DIN 86044

Bellows

Lateral
movement
absorption

Adjustment
force rate

Characteristic
frequency of the

bellows
Outer

diameter
of

collar

Sheet
thick-
ness

External
diame-

ter

Corru-
gated
length

Bellows
centre

distance

Effective
diameter Axial Lateral Axial Lateral

DN ∆x BL G d1 C1 Da Lb l* Ae ∆y C∆x C∆y f∆x f∆y

- mm mm kg mm mm mm mm mm cm² mm N/mm N/mm Hz Hz

700 172 380 68 775 20 786 92 171 4391 28 70 603 19 199

700 230 530 74 775 20 786 122 291 4391 61 52 162 14 105

700 268 680 78 775 20 772 152 412 4309 106 74 114 14 88

800 192 405 82 880 20 895 102 182 5715 29 115 1139 21 221

800 256 535 89 880 20 895 136 281 5715 60 86 367 15 122

800 320 670 96 880 20 895 170 380 5715 99 69 163 12 77

900 192 405 92 980 20 1000 102 182 7179 25 112 1387 19 228

900 256 550 101 980 20 1000 136 296 7179 55 84 406 14 124

900 320 700 109 980 20 1000 170 410 7179 93 67 172 11 78

1000 204 415 103 1080 20 1112 108 188 8875 25 91 1298 16 199

1000 272 570 113 1080 20 1112 144 304 8875 55 68 385 12 109

1000 340 720 123 1080 20 1110 180 420 8859 92 58 173 9 70

1100 216 430 114 1180 20 1216 114 194 10697 25 99 1597 16 207

1100 288 585 125 1180 20 1216 152 312 10697 55 74 479 12 112

1100 360 740 136 1180 20 1216 190 430 10697 92 60 205 9 70

1200 228 445 123 1280 20 1316 120 200 12608 25 107 1903 16 212

1200 304 605 135 1280 20 1316 160 320 12608 55 80 577 11 115

1200 380 765 147 1280 20 1316 200 440 12608 93 64 248 9 72

1300 228 445 133 1380 20 1418 120 200 14699 23 108 2243 15 220

1300 304 605 146 1380 20 1418 160 320 14699 51 81 680 11 120

1300 380 765 160 1380 20 1418 200 440 14699 86 65 292 9 75

1400 228 445 143 1480 20 1518 120 200 16926 21 115 2752 15 235

1400 304 615 158 1480 20 1518 160 330 16926 49 86 788 11 127

1400 380 785 173 1480 20 1518 200 460 16926 83 69 329 8 79

1500 240 455 154 1580 20 1622 126 206 19360 21 109 2812 14 223

1500 320 630 170 1580 20 1622 168 338 19360 49 82 814 10 120

1500 400 805 185 1580 20 1618 210 470 19310 84 73 381 8 80

1600 240 455 164 1690 20 1722 126 206 21904 20 116 3362 14 235

1600 320 640 183 1690 20 1722 168 348 21904 48 87 923 10 126

1600 400 825 200 1690 20 1720 210 490 21878 82 73 399 8 80

1800 240 455 184 1890 20 1922 126 206 27465 18 128 4668 14 261

1800 320 650 206 1890 20 1922 168 358 27465 44 96 1215 10 138

1800 400 845 226 1890 20 1920 210 510 27436 75 81 513 8 88

2000 279 510 218 2090 20 2123 152 231 33654 21 231 8088 16 279

2000 372 680 241 2090 20 2123 202 351 33654 44 173 2701 12 154

2000 465 850 265 2090 20 2123 252 472 33654 75 139 1215 9 98

2200 275 510 239 2295 20 2323 152 231 40471 19 250 10541 16 303

2200 367 690 266 2295 20 2323 202 361 40471 41 188 3346 12 166

2200 458 870 294 2295 20 2323 252 492 40471 71 150 1468 9 104

2400 272 510 260 2495 20 2523 152 231 47917 17 270 13444 16 328

2400 362 700 291 2495 20 2523 202 371 47917 38 202 4062 11 178

2400 453 890 323 2495 20 2523 252 512 47917 68 162 1739 9 111

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.

65 of 184



 73

Corrugated expansion joints | HKS

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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Design type AM R-R

HKS universal expansion joint with compact design, consisting of two multi-convolution 
and multi-layered metal bellows with welding ends (pipe nozzles) made of standard-
ised pipes in line with EN 10216/10217 ff or rolled sheet metal in line with EN 10028 ff.

TYPE AM R-R ≥ DN 100 TYPE AM R-R ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve

 › External protective sleeve or telescopic inner sleeve

On customer request:

 › With 30° groove or special dimensions

 › With special coating, galvanised or hot galvanised

 › Connection variants with swivel, fi xed, welding neck fl anges or screw fi tting
(threaded nipple, fi ttings)

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.

Materialcombination 1)

Component Permitted oper-
ating tempera-

ture TS 2)Metal bellows Welding end, middle pipe

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0345 (P235GH) -10 °C bis 400 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of axial and lateral movements

› Low-vibration and low-noise connection 
of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions 
and ship building

› Food processing industry

› Gas, water supply, building and heating 
technology

› Energy and offshore technology, oil and 
gas production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry 

› Steel and smelting industry, cement and 
brick kilns, fl ue gas desulphurisation plants

UNVERSAL EXPANSION JOINT with welding ends Type AM R-R

DN 50 - DN 80

DN 100 - DN 1400

HKS | Corrugated expansion joints

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.
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No-
minal 
dia-

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Welding end Bellows

Lateral
movement
absorption

Adjustment force rate

External
diame-

ter

Wall
thick-
ness

Exter-
nal

diame-
ter

Corru-
gated
length

Bellows
centre

distance

Effective
diameter Axial Lateral

DN ∆x BL G da s Da Lb l* Ae ∆y C∆x C∆y

- mm mm kg mm mm mm mm mm cm² mm N/mm N/mm

UNIVERSAL EXPANSION JOINT with welding ends · type AM R-R · nominal pressure PN 2.5

50 21 195 0.8 60.3 2.9 84 22 71 42.5 16 138 70

50 43 295 1.1 60.3 2.9 84 44 148 42.5 69 69 9

50 58 390 1.5 60.3 2.9 84 59 228 42.5 146 52 3

65 33 200 1 76.1 2.9 105 25 74 66.4 20 89 65

65 55 385 2 76.1 2.9 105 41 240 66.4 111 53 4

65 71 570 3.4 76.1 2.9 105 76 395 65.5 261 112 3

80 31 215 1.3 88.9 3.2 117 32 81 86.1 18 131 103

80 65 400 2.1 88.9 3.2 114 90 209 83.2 98 79 9

80 90 585 4.2 88.9 3.2 118 109 373 86 256 116 5

100 43 260 2.5 114.3 3.6 142 53 102 132 24 137 99

100 77 425 4 114.3 3.6 142 97 226 132 100 122 19

100 123 600 6.4 114.3 3.6 143 165 335 133 229 142 10

125 49 240 3.2 139.7 4.0 174 45 94 196 21 108 140

125 83 425 5.6 139.7 4.0 174 77 247 197 101 100 20

125 137 630 9.3 139.7 4.0 176 168 358 199 225 146 14

150 63 265 4.5 168.3 4.5 207 50 104 280 25 87 132

150 99 460 7.3 168.3 4.5 207 101 245 281 96 93 26

150 140 655 12 168.3 4.5 208 182 362 283 192 155 20

200 87 290 8.1 219.1 6.3 265 54 114 465 29 62 132

200 116 485 14 219.1 6.3 265 92 272 465 100 81 31

200 157 680 21 219.1 6.3 266 159 398 468 193 141 26

250 97 300 11 273 6.3 321 58 117 698 27 65 191

250 125 500 17 273 6.3 321 120 260 700 79 130 80

250 174 705 26 273 6.3 322 168 413 703 180 146 37

300 110 320 15 323.9 7.1 375 62 126 965 28 62 220

300 146 520 24 323.9 7.1 375 104 284 966 90 81 59

300 214 725 37 323.9 7.1 377 157 436 971 204 118 37

350 124 345 19 355.6 8.0 410 66 136 1158 31 56 205

350 157 545 28 355.6 8.0 411 163 242 1162 68 160 175

350 210 750 46 355.6 8.0 412 144 464 1164 189 124 42

400 112 370 24 406.4 8.0 464 71 145 1497 27 114 471

400 149 570 38 406.4 8.0 464 95 324 1497 80 85 75

400 221 770 51 406.4 8.0 465 175 445 1502 169 137 63

450 129 395 29 457 8.0 519 77 156 1881 29 102 459

450 173 590 43 457 8.0 519 103 327 1881 80 77 83

450 267 790 61 457 8.0 520 164 463 1883 177 110 59

500 154 410 32 508 8.0 576 83 162 2319 33 86 438

500 214 605 45 508 8.0 577 171 270 2322 73 132 235

500 266 800 67 508 8.0 577 174 464 2325 172 119 78

600 163 415 39 610 8.0 682 87 166 3291 30 84 579

600 195 625 59 610 8.0 683 148 313 3295 68 157 312

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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No-
minal 
dia-

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Welding end Bellows

Lateral
movement
absorption

Adjustment force rate

External
diame-

ter

Wall
thick-
ness

Exter-
nal

diame-
ter

Corru-
gated
length

Bellows
centre

distance

Effective
diameter Axial Lateral

DN ∆x BL G da s Da Lb l* Ae ∆y C∆x C∆y

- mm mm kg mm mm mm mm mm cm² mm N/mm N/mm

600 245 830 87 610 8.0 683 151 516 3298 134 141 108

700 158 425 48 711 8.0 788 93 172 4430 25 146 1263

700 210 635 72 711 8.0 788 124 348 4430 69 110 245

700 286 850 112 711 8.0 790 164 524 4442 127 176 176

800 189 445 56 813 8.0 897 102 182 5762 28 128 1279

800 256 655 91 813 8.0 898 140 355 5769 71 144 399

800 320 870 130 813 8.0 899 180 530 5776 128 154 195

900 189 445 64 914 8.0 999 102 182 7209 25 137 1707

900 256 670 106 914 8.0 1003 140 370 7239 65 139 446

900 320 895 152 914 8.0 1004 180 555 7246 118 149 215

1000 197 460 76 1016 8.0 1113 110 189 8920 24 177 2519

1000 263 700 116 1016 8.0 1113 146 390 8920 66 133 471

1000 340 930 171 1016 8.0 1114 188 578 8930 118 159 261

1200 209 485 92 1219 8.0 1317 122 201 12654 23 200 3540

1200 278 715 137 1219 8.0 1317 162 391 12654 64 150 744

1200 377 955 204 1219 8.0 1320 208 583 12684 115 171 389

1400 206 570 131 1422 8.0 1520 165 244 17021 23 408 6397

1400 280 775 195 1422 8.0 1520 167 446 17025 61 266 1379

1400 351 980 243 1422 8.0 1520 208 608 17025 102 213 599

UNIVERSAL EXPANSION JOINT with welding ends · type AM R-R · nominal pressure PN 6

50 21 195 0.8 60.3 2.9 84 22 71 42.5 16 138 70

50 35 295 1.2 60.3 2.9 84 37 156 42.5 61 83 9

50 46 390 1.8 60.3 2.9 84 69 218 41.8 108 173 10

65 32 200 1 76.1 2.9 105 25 74 66.4 20 89 65

65 45 385 1.9 76.1 2.9 100 48 237 62.8 100 84 6

65 61 575 3.4 76.1 2.9 105 66 405 65.5 235 127 4

80 30 215 1.3 88.9 3.2 117 32 81 86.1 17 131 103

80 57 400 2.8 88.9 3.2 118 62 236 86 104 148 15

80 79 585 4.4 88.9 3.2 118 85 399 85.5 253 139 5

100 31 230 2.4 114.3 3.6 142 40 89 132 15 182 178

100 57 415 3.8 114.3 3.6 142 96 215 132 70 166 29

100 89 605 6.7 114.3 3.6 144 152 352 134 178 247 16

125 47 240 3.2 139.7 4.0 174 45 94 196 20 108 140

125 78 450 6.2 139.7 4.0 175 96 251 198 93 177 34

125 100 650 11 139.7 4.0 176 159 388 200 182 293 24

150 59 265 4.5 168.3 4.5 207 50 104 280 23 87 132

150 82 470 9 168.3 4.5 208 110 249 283 79 258 71

150 103 680 14 168.3 4.5 209 111 455 283 202 194 17

200 65 295 8.5 219.1 6.3 265 56 115 465 22 134 278

200 92 495 16 219.1 6.3 266 77 296 467 90 154 51

200 121 700 24 219.1 6.3 267 104 474 470 187 214 28

250 72 300 11 273 6.3 321 59 118 699 20 140 406

250 100 515 19 273 6.3 322 123 272 701 67 216 122

250 131 735 30 273 6.3 323 106 506 703 175 172 30

300 67 325 16 323.9 7.1 375 64 128 968 17 249 858
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No-
minal 
dia-

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Welding end Bellows

Lateral
movement
absorption

Adjustment force rate

External
diame-

ter

Wall
thick-
ness

Exter-
nal

diame-
ter

Corru-
gated
length

Bellows
centre

distance

Effective
diameter Axial Lateral

DN ∆x BL G da s Da Lb l* Ae ∆y C∆x C∆y

- mm mm kg mm mm mm mm mm cm² mm N/mm N/mm

300 118 545 28 323.9 7.1 376 111 301 970 77 225 147

300 145 770 44 323.9 7.1 378 168 468 975 147 359 98

350 77 350 21 355.6 8.0 410 69 138 1160 20 223 795

350 124 575 35 355.6 8.0 409 93 337 1157 87 151 95

350 163 800 52 355.6 8.0 411 149 508 1163 171 240 67

400 85 370 25 406.4 8.0 464 72 147 1498 20 211 862

400 121 600 44 406.4 8.0 465 100 350 1502 77 239 181

400 157 830 63 406.4 8.0 466 130 550 1505 162 256 80

450 84 400 31 457 8.0 520 80 159 1884 19 315 1374

450 141 635 51 457 8.0 520 108 363 1886 82 213 188

450 183 860 73 457 8.0 521 140 560 1890 164 229 87

500 100 415 35 508 8.0 577 86 165 2322 21 263 1308

500 154 655 54 508 8.0 578 176 315 2326 63 297 401

500 189 900 86 508 8.0 579 216 520 2332 134 381 198

600 84 425 47 610 8.0 684 92 171 3299 15 590 3860

600 168 680 68 610 8.0 684 183 337 3299 62 295 496

600 208 940 109 610 8.0 685 224 554 3308 133 378 246

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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Design type AM R-R

HKS universal expansion joint with compact design, consisting of two multi-convolution 
and multi-layered metal bellows with welding ends (pipe nozzles) made of standard-
ised pipes in line with EN 10216/10217 ff or rolled sheet metal in line with EN 10028 ff.

TYPE AM R-R ≥ DN 100

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve

 › External protective sleeve or telescopic inner sleeve

On customer request:

 › With 30° groove or special dimensions

 › With special coating, galvanised or hot galvanised

 › Connection variants with swivel, fi xed or welding neck fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Exhaust gases from an operating pressure of 0.5 bar to max. 550 °C
5. Exhaust gases from an operating pressure of 0.5 bar to max. 1000 °C

Materialcombination 1)

Component Permitted oper-
ating tempera-

ture TS 2)Metal bellows Welding end, middle pipe

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0345 (P235GH) -10 °C bis 400 °C 4)

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12)
1.4878 (X8CrNiTi18-10)

bis 900 °C 5)

bis 800 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of axial and lateral movements

› Low-vibration and low-noise connection 
of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical and plant engineering, engine 
and ship building

› Gas supply, building and heating technology

› Energy and offshore technology, oil and 
gas production

› Chemical industry

› Steel and smelting industry, cement and 
brick kilns, fl ue gas desulphurisation plants

UNVERSAL EXPANSION JOINT for low pressure (PN1) Type AM R-R

DN 100 - DN 2400

HKS | Corrugated expansion joints

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.
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No-
minal 
dia-

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Welding end Bellows

Lateral
movement
absorption

Adjustment
force rate

Characteristic
frequency of the

bellows
External
diameter

Wall
thick-
ness

External
diame-

ter

Corru-
gated
length

Bellows
centre

distance

Effective
diameter

Axial Lateral Axial Lateral

DN ∆x BL G da s Da Lb l* Ae ∆y C∆x C∆y f∆x f∆y

- mm mm kg mm mm mm mm mm cm² mm N/mm N/mm Hz Hz

UNIVERSAL EXPANSION JOINT with welding ends · type AM R-R · nominal pressure PN 1

100 44 260 1.9 114.3 2.0 142 53 102 132 25 137 99 112 337

100 77 385 2.5 114.3 2.0 142 93 192 132 83 78 17 63 108

100 121 545 3.2 114.3 2.0 142 146 295 132 200 50 5 41 45

125 67 270 2.4 139.7 2.0 174 60 109 196 32 81 77 74 242

125 101 420 3.3 139.7 2.0 174 89 228 196 110 54 13 42 92

125 152 570 4.2 139.7 2.0 174 134 333 196 241 36 4 28 42

150 64 265 2.9 168.3 2.0 207 50 104 280 25 87 132 71 333

150 108 430 4.1 168.3 2.0 207 82 237 280 104 52 16 37 104

150 168 610 6.1 168.3 2.0 207 168 328 281 209 56 9 31 42

175 65 270 3.4 196 2.0 234 52 106 367 23 103 196 71 366

175 108 455 5 196 2.0 234 86 256 367 99 62 22 36 111

175 173 640 6.6 196 2.0 234 138 387 367 238 39 6 23 45

200 91 290 4.1 219.1 2.0 265 54 114 465 31 62 132 49 275

200 152 470 5.9 219.1 2.0 265 90 260 465 114 38 16 26 86

200 190 655 8.7 219.1 2.0 265 148 387 465 229 51 10 23 47

250 101 300 5.1 273 2.0 321 58 117 698 28 65 191 44 283

250 169 475 7.3 273 2.0 321 96 256 698 101 39 25 24 91

250 211 675 11 273 2.0 321 157 396 699 211 53 15 21 49

300 90 320 7 323.9 2.0 375 63 127 966 23 134 468 53 368

300 150 500 11 323.9 2.0 375 104 264 966 85 81 68 29 122

300 210 685 14 323.9 2.0 375 146 405 966 186 58 21 20 60

350 103 345 8.6 355.6 2.0 410 68 137 1159 26 121 437 46 328

350 172 525 12 355.6 2.0 410 112 272 1159 91 73 69 26 111

350 241 705 16 355.6 2.0 410 157 406 1159 193 52 22 18 55

400 116 370 11 406.4 2.0 464 71 145 1497 28 114 471 40 308

400 194 550 15 406.4 2.0 464 118 278 1497 91 68 80 23 106

400 272 725 19 406.4 2.0 464 166 405 1497 189 49 27 16 53

450 135 395 13 457 2.0 519 77 156 1881 31 102 459 35 275

450 181 555 17 457 2.0 519 103 292 1881 74 77 103 23 134

450 271 730 21 457 2.0 519 154 413 1881 160 51 34 15 62

500 156 410 17 508 3.0 576 83 162 2319 33 86 438 30 241

500 208 575 21 508 3.0 576 111 300 2319 75 65 101 19 118

500 260 740 25 508 3.0 576 138 438 2319 132 52 39 14 71

550 158 410 18 559 3.0 629 84 164 2784 31 85 511 28 244

550 211 575 23 559 3.0 629 112 302 2784 70 64 118 18 120

550 264 740 28 559 3.0 629 140 440 2784 123 51 45 13 72

600 163 415 20 610 3.0 682 87 166 3291 30 84 579 26 244

600 217 585 26 610 3.0 682 116 305 3291 68 63 135 17 120

600 272 750 31 610 3.0 682 144 444 3291 119 51 52 13 72

650 168 420 22 660 3.0 732 89 168 3819 29 90 697 26 254

650 224 590 28 660 3.0 732 119 308 3819 66 67 163 17 125

650 280 760 34 660 3.0 732 148 448 3819 115 54 63 13 75

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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No-
minal 
dia-

meter

Axial
move-
ment

absorp-
tion

nominal

Length Weight

Welding end Bellows

Lateral
movement
absorption

Adjustment
force rate

Characteristic
frequency of the

bellows
External
diameter

Wall
thick-
ness

External
diame-

ter

Corru-
gated
length

Bellows
centre

distance

Effective
diameter

Axial Lateral Axial Lateral

DN ∆x BL G da s Da Lb l* Ae ∆y C∆x C∆y f∆x f∆y

- mm mm kg mm mm mm mm mm cm² mm N/mm N/mm Hz Hz

700 172 425 24 711 3.0 788 92 171 4428 28 78 684 23 236

700 230 585 30 711 3.0 788 122 301 4428 62 59 172 15 118

700 288 765 37 711 3.0 788 152 452 4428 111 47 63 11 70

800 192 445 31 813 3.0 897 102 182 5762 28 128 1279 25 261

800 256 615 39 813 3.0 897 136 316 5762 65 96 331 17 134

800 320 790 47 813 3.0 897 170 460 5762 113 77 127 13 81

900 192 445 35 914 3.0 1002 102 182 7231 25 124 1548 23 268

900 256 625 45 914 3.0 1002 136 326 7231 59 93 378 15 136

900 320 800 55 914 3.0 1002 170 470 7231 103 74 148 11 82

1000 204 460 41 1016 3.0 1112 108 188 8917 25 105 1518 19 239

1000 272 640 52 1016 3.0 1112 144 334 8917 59 79 378 13 122

1000 340 820 63 1016 3.0 1112 180 480 8917 101 63 149 10 74

1100 216 470 45 1120 3.0 1218 114 194 10761 25 108 1759 19 239

1100 288 655 58 1120 3.0 1218 152 342 10761 58 81 445 12 122

1100 360 840 70 1120 3.0 1218 190 490 10761 101 65 176 9 74

1200 228 480 49 1220 3.0 1318 120 200 12678 25 117 2094 18 244

1200 304 670 63 1220 3.0 1318 160 350 12678 59 88 537 12 125

1200 380 860 77 1220 3.0 1318 200 500 12678 101 70 214 9 76

1300 228 480 53 1320 3.0 1418 120 200 14752 23 125 2606 18 262

1300 304 680 69 1320 3.0 1418 160 360 14752 56 94 634 12 132

1300 380 880 84 1320 3.0 1418 200 520 14752 97 75 247 9 80

1400 228 480 57 1420 3.0 1518 120 200 16984 21 133 3193 18 279

1400 304 690 75 1420 3.0 1518 160 370 16984 53 100 738 12 140

1400 380 900 92 1420 3.0 1518 200 540 16984 93 80 282 9 84

1500 240 495 63 1520 3.0 1622 126 206 19421 21 126 3243 17 264

1500 320 710 82 1520 3.0 1622 168 378 19421 54 94 763 11 132

1500 400 920 101 1520 3.0 1622 210 550 19421 94 76 293 8 80

1600 240 495 67 1620 3.0 1722 126 206 21970 20 133 3875 17 279

1600 320 720 88 1620 3.0 1722 168 388 21970 52 100 868 11 138

1600 400 940 109 1620 3.0 1722 210 570 21970 91 80 327 8 83

1800 240 495 75 1820 3.0 1922 126 206 27539 18 147 5372 17 310

1800 320 730 99 1820 3.0 1922 168 398 27539 47 110 1146 11 152

1800 400 960 124 1820 3.0 1922 210 590 27539 83 88 424 8 91

2000 256 545 102 2020 4.0 2123 152 231 33742 19 267 9382 19 333

2000 342 765 131 2020 4.0 2123 202 401 33742 47 201 2458 13 170

2000 427 985 160 2020 4.0 2123 252 572 33742 87 161 987 10 103

2200 253 545 112 2220 4.0 2323 152 231 40568 17 289 12214 19 362

2200 337 775 145 2220 4.0 2323 202 411 40568 44 217 3058 13 183

2200 421 1005 178 2220 4.0 2323 252 592 40568 81 174 1205 10 110

2400 250 545 122 2420 4.0 2523 152 231 48022 16 311 15568 19 392

2400 333 785 160 2420 4.0 2523 202 421 48022 41 234 3728 13 196

2400 417 1025 197 2420 4.0 2523 252 612 48022 77 187 1442 9 118

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 2.5 - PN 16 and a
design temperature of 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors
or requested separately. Δx and Δy have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100 %.
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Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components from 
the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences. The fi gures 
include inner and outer tie rods for operating conditions with excess pressure and negative pressure. The inner tie rod is omitted when only inner excess pressure is present.

Design type RN B-B

HKS lateral expansion joint with compact design, consisting of multi-convolution and 
multi-layered metal bellows with rotating, standardised swivel fl anges in line with EN 
1092-1 type 02 and tension rods for absorbing the axial reaction forces.

TYPE RN B-B ≥ DN 100 TYPE RN B-B ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve
 › External protective sleeve or telescopic inner sleeve

On customer request:

 › Flanges in line with ASME, JIS, BS
 › With special coating, galvanised or hot galvanised
 › Connection variants with weld end or fi xed fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Selection of the Material combination depending on installation and ambient conditions. 

Placement of the inner fi xing only under operating conditions with vacuum (negative pressure).
5. Standard version with threaded rods/nuts made of 8.8/8and spherical/conical washers made 

of case-hardened steel. All components are galvanised.

Materialcombination 1)

Component
Permitted oper-
ating tempera-

ture TS 2)Metal bellows,
collar Flange Tension

rods 4)

Standard 3) 1.4541
(X6CrNiTi18-10)

1.0038
(S235JR) 8.8 5) -10 °C bis 300 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

A4 4) -196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) 4) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) 4) -196 °C bis 450 °C

Tasks

 › Absorption of all-around lateral movements

› Low-vibration and low-noise connection 
of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions 
and ship building

› Food processing industry

› Gas, water supply, building and 
heating technology

› Energy and offshore technology, oil and 
gas production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry

› Steel and smelting industry, cement and 
brick kilns, fl ue gas desulphurisation plants

LATERAL EXPANSION JOINT with swivel fl anges Type RN B-B

DN 50 - DN 80

DN 100 - DN 400

75 of 184



Corrugated expansion joints | HKS

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 16 and 
design temperature 20 °C for the standard material combination 1.4541 / S235JR / 8.8. For other materials, operating pressure and movement absorption have to be adapted with 
factors or requested separately.

Nominal 
diame-

ter

Lateral
movement
absorption

nominal

Length Weight
Outside
dimensi-

ons

Flange Bellows

Lateral ad-
justment
force rate

Borehole
pattern

acc. to EN
1092

Collar 
diameter

Sheet
thick-
ness

External
diameter

Corrugated
length

Effective 
diameter

DN ∆y BL G H PN d1 C1 Da Lb Ae C∆y

- mm mm kg mm - mm mm mm mm cm² N/mm

LATERAL EXPANSION JOINT with swivel flanges · type RN B-B · nominal pressure PN 6

50 7 120 7.1 262 6 90 16 84 59 42.5 246

50 18 175 7.5 262 6 90 16 84 112 41.8 137

50 28 200 7.7 262 6 90 16 84 138 41.8 73

65 7 120 8.8 282 6 110 16 105 59 65.1 855

65 21 175 9.2 282 6 110 16 105 113 65.5 146

65 34 205 9.4 282 6 110 16 105 142 65.5 75

80 8 150 12 312 6 128 18 114 90 83.2 313

80 22 185 13 312 6 128 18 118 124 86 159

80 39 235 13 312 6 128 18 118 175 86 78

100 5 125 13 332 6 148 18 142 66 127 731

100 23 210 13 332 6 148 18 142 150 127 133

100 36 250 14 332 6 148 18 142 188 127 106

125 10 155 18 362 6 178 20 174 89 191 331

125 22 260 19 362 6 178 20 174 156 191 236

125 42 320 21 362 6 178 20 175 216 191 138

150 14 220 21 387 6 202 20 207 118 274 408

150 34 305 23 387 6 202 20 208 201 274 226

150 52 345 26 387 6 202 20 208 250 272 168

200 11 220 29 442 6 258 22 265 111 456 714

200 31 310 33 442 6 258 22 265 198 455 353

200 54 365 39 442 6 258 22 267 262 453 269

250 13 250 40 503 6 312 24 317 138 680 762

250 39 365 49 503 6 312 24 323 260 689 420

250 52 400 54 503 6 312 24 324 297 689 371

300 16 290 55 580 6 365 24 375 170 954 878

300 37 385 65 580 6 365 24 376 274 952 534

300 51 425 71 580 6 365 24 378 312 954 461

350 14 250 72 630 6 415 26 410 160 1145 1242

350 35 355 82 630 6 415 26 412 269 1144 660

350 48 425 90 630 6 415 26 413 308 1145 576

400 16 290 108 680 6 465 28 460 192 1465 1176

400 34 405 121 680 6 465 28 464 282 1474 805

400 46 445 129 680 6 465 28 465 322 1473 726

LATERAL EXPANSION JOINT with swivel flanges · type RN B-B · nominal pressure PN 10

50 7 120 11 287 16 102 20 84 59 42.5 246

50 18 175 12 287 16 102 20 84 112 41.8 137

50 24 190 12 287 16 102 20 84 129 41.8 89

65 5 110 14 307 16 122 20 105 49 66.4 471

65 11 145 14 307 16 122 20 105 85 65.5 344

65 17 165 14 307 16 122 20 105 104 65.5 189

80 6 140 15 322 16 138 20 114 79 83.2 467

80 14 170 16 322 16 138 20 118 109 86 320

80 21 190 16 322 16 138 20 118 131 86 185
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Nominal 
diame-

ter

Lateral
movement
absorption

nominal

Length Weight
Outside
dimensi-

ons

Flange Bellows

Lateral ad-
justment
force rate

Borehole
pattern

acc. to EN
1092

Collar 
diameter

Sheet
thick-
ness

External
diameter

Corrugated
length

Effective 
diameter

DN ∆y BL G H PN d1 C1 Da Lb Ae C∆y

- mm mm kg mm - mm mm mm mm cm² N/mm

100 7 145 18 342 16 158 22 142 80 127 423

100 21 230 19 342 16 158 22 141 168 126 194

100 32 260 20 342 16 158 22 143 195 127 167

125 8 155 22 372 16 188 22 174 92 191 649

125 24 235 24 372 16 188 22 175 166 191 293

125 44 295 26 372 16 188 22 176 224 190 220

150 11 190 29 407 16 212 24 207 121 274 691

150 35 330 34 407 16 212 24 210 220 274 367

150 48 365 37 407 16 212 24 211 255 274 297

200 12 205 40 480 10 268 24 262 132 451 902

200 32 330 47 480 10 268 24 268 216 457 562

200 49 415 54 480 10 268 24 270 302 457 449

250 13 280 54 535 10 320 26 322 164 689 1135

250 37 410 65 535 10 320 26 324 297 689 625

250 44 405 67 535 10 320 26 322 288 680 608

300 16 295 67 597 10 370 26 373 178 945 1361

300 39 395 81 597 10 370 26 378 278 949 881

300 51 470 95 597 10 370 26 381 354 954 858

LATERAL EXPANSION JOINT with swivel flanges · type RN B-B · nominal pressure PN 16

50 5 115 11 287 16 102 20 84 52 42.5 367

50 10 145 12 287 16 102 20 84 86 41.8 299

50 15 165 12 287 16 102 20 84 104 41.8 173

65 3 110 14 307 16 122 20 100 48 62.8 883

65 6 125 14 307 16 122 20 105 66 65.5 731

65 11 145 14 307 16 122 20 105 85 65.5 344

80 4 130 15 322 16 138 20 114 68 83.2 741

80 9 150 16 322 16 138 20 118 88 86 624

80 13 160 16 322 16 138 20 118 97 85.5 424

100 6 145 18 342 16 158 22 142 82 127 818

100 15 185 19 342 16 158 22 144 122 127 494

100 35 285 22 342 16 158 22 145 219 127 241

125 9 175 23 378 16 188 22 174 110 190 720

125 15 200 24 378 16 188 22 175 133 191 589

125 41 330 30 378 16 188 22 179 260 191 347

150 10 235 32 425 16 212 24 208 124 274 1060

150 26 330 37 425 16 212 24 210 220 274 600

150 37 370 40 425 16 212 24 212 260 274 479

200 15 295 46 480 16 268 26 267 180 457 1101

200 26 355 51 480 16 268 26 266 238 453 783

200 34 370 55 480 16 268 26 270 256 457 741

250 11 300 67 557 16 320 29 323 170 689 2270

250 24 415 73 557 16 320 29 321 286 684 982

250 42 440 86 557 16 320 29 326 312 686 899

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 16 and 
design temperature 20 °C for the standard material combination 1.4541 / S235JR / 8.8. For other materials, operating pressure and movement absorption have to be adapted with 
factors or requested separately.
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Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 16 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.
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Design type RN F-F

HKS lateral expansion joint with compact design, consisting of multi-convolution and 
multi-layered metal bellows with standardised fi xed fl anges in line with EN 1092-1 
type 01 and tension rods for absorbing the axial reaction forces.

TYPE RN F-F ≥ DN 100 TYPE RN F-F ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve
 › External protective sleeve or telescopic inner sleeve

On customer request:

 › Flanges in line with ASME, JIS, BS
 › With special coating, galvanised or hot galvanised
 › Connection variants with weld end or swivel fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Selection of the Material combination depending on installation and ambient conditions.

Placement of the inner fi xing only under operating conditions with vacuum (negative pressure).
5. Standard version with threaded rods/nuts made of 8.8/8and spherical/conical washers made of

case-hardened steel. All components are galvanised.

Materialcombination 1)

Component
Permitted oper-
ating tempera-

ture TS 2)Metal bellows Flange Tension 
rods 4)

Standard 3) 1.4541 
(X6CrNiTi18-10)

1.0038
(S235JR) 8.8 5) -10 °C bis 300 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

A4 4) -196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) 4) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) 4) -196 °C bis 450 °C

Tasks

 › Absorption of all-around lateral movements

› Low-vibration and low-noise connection 
of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions 
and ship building

› Food processing industry

› Gas, water supply, building and 
heating technology

› Energy and offshore technology, oil and 
gas production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry

› Steel and smelting industry, cement and 
brick kilns, fl ue gas desulphurisation plants

LATERAL EXPANSION JOINT with fi xed fl anges Type RN F-F

DN 50 - DN 80

DN 100 - DN 800

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components from 
the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences. The fi gures 
include inner and outer tie rods for operating conditions with excess pressure and negative pressure. The inner tie rod is omitted when only inner excess pressure is present.
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Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.

Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral adjust-
ment force rate

Borehole 
pattern acc. 
to EN 1092

Sheet
thick-
ness

External 
diameter

Corrugated
length

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb Ae C∆y

- mm mm kg mm - mm mm mm cm² N/mm

LATERAL EXPANSION JOINT with fixed flanges · type RN F-F · nominal pressure PN 6

50 7 120 7.1 262 6 16 84 59 42.5 246

50 18 175 7.6 262 6 16 84 112 41.8 137

50 28 200 7.8 262 6 16 84 138 41.8 73

65 7 120 8.2 282 6 16 105 57 66.4 297

65 21 175 8.9 282 6 16 105 113 65.5 146

65 34 205 9.2 282 6 16 105 142 65.5 75

80 8 155 12 312 6 18 114 90 83.2 313

80 23 200 13 312 6 18 118 137 86.6 103

80 34 225 13 312 6 18 118 164 86 95

100 12 150 13 332 6 18 142 93 125 211

100 21 195 14 332 6 18 142 136 125 143

100 43 270 15 332 6 18 143 210 125 104

125 13 200 19 362 6 20 174 107 189 339

125 27 235 19 362 6 20 173 172 187 169

125 50 335 22 362 6 20 176 241 189 131

150 15 210 21 387 6 20 207 118 270 355

150 33 305 23 387 6 20 206 212 269 196

150 55 405 26 387 6 20 207 313 269 132

200 14 225 29 442 6 22 260 129 443 527

200 36 360 35 442 6 22 267 260 453 321

200 57 380 39 442 6 22 266 281 450 247

250 13 240 41 503 6 24 315 138 671 756

250 39 400 49 503 6 24 323 297 684 375

250 54 400 53 503 6 24 323 297 681 352

300 13 255 56 580 6 24 375 149 948 1165

300 37 380 64 580 6 24 374 274 941 531

300 51 420 70 580 6 24 376 312 941 467

350 14 235 72 630 6 26 409 160 1135 1189

350 37 420 89 630 6 26 413 308 1139 867

350 57 435 95 630 6 26 414 322 1139 558

400 13 250 108 680 6 28 460 168 1459 1541

400 31 370 119 680 6 28 466 256 1474 886

400 43 410 127 680 6 28 467 295 1474 768

450 14 305 132 735 6 30 520 185 1856 1973

450 32 365 140 735 6 30 517 276 1842 1024

450 39 410 149 735 6 30 522 288 1856 1029

500 15 320 142 785 6 30 572 199 2271 2167

500 29 385 152 785 6 30 574 267 2274 1310

500 40 430 161 785 6 30 575 308 2272 1140

600 13 340 190 907 6 32 673 208 3210 3424

600 27 410 202 907 6 32 679 278 3233 1793
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral adjust-
ment force rate

Borehole 
pattern acc. 
to EN 1092

Sheet
thick-
ness

External 
diameter

Corrugated
length

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb Ae C∆y

- mm mm kg mm - mm mm mm cm² N/mm

600 37 430 222 907 6 32 686 299 3258 1973

700 9 340 291 1028 6 40 790 192 4389 9329

700 23 405 301 1028 6 40 789 260 4382 2596

700 27 420 312 1028 6 40 788 271 4367 2478

800 10 375 370 1143 6 44 896 212 5699 9667

800 18 445 378 1143 6 44 896 282 5699 4078

800 23 445 380 1143 6 44 892 285 5666 3052

LATERAL EXPANSION JOINT with fixed flanges · type RN F-F · nominal pressure PN 10

50 7 125 11 287 16 20 84 59 42.5 246

50 16 170 12 287 16 20 84 104 41.8 173

50 24 195 12 287 16 20 84 129 41.8 89

65 5 120 13 307 16 20 100 56 62.8 556

65 11 150 14 307 16 20 105 85 65.5 344

65 17 170 14 307 16 20 105 104 65.5 189

80 6 135 15 322 16 20 118 67 87 429

80 14 175 16 322 16 20 118 109 86 320

80 21 195 16 322 16 20 118 131 86 185

100 10 160 18 342 16 22 142 96 125 410

100 23 235 19 342 16 22 143 173 125 204

100 39 280 21 342 16 22 144 219 125 148

125 11 170 22 372 16 22 170 107 184 448

125 30 255 24 372 16 22 176 190 189 269

125 49 340 27 372 16 22 177 276 189 188

150 12 190 28 407 16 24 207 121 271 587

150 31 345 32 407 16 24 208 240 270 292

150 47 390 35 407 16 24 210 280 271 250

200 12 200 39 480 10 24 260 132 444 880

200 35 400 48 480 10 24 267 292 453 427

200 52 410 54 480 10 24 270 302 453 396

250 11 255 53 535 10 26 321 143 683 1526

250 33 420 63 535 10 26 323 308 684 629

250 47 430 70 535 10 26 326 318 684 592

300 13 285 66 597 10 26 373 173 940 1450

300 33 400 78 597 10 26 378 288 948 887

300 39 390 80 597 10 26 376 278 939 867

350 14 270 94 657 10 30 405 186 1121 1598

350 30 370 107 657 10 30 413 282 1139 1126

350 42 415 116 657 10 30 415 327 1139 949

400 13 295 141 705 10 32 466 202 1474 2750

400 30 390 153 705 10 32 467 295 1474 1299

400 36 410 161 705 10 32 469 313 1474 1435

450 14 320 180 767 10 36 521 218 1856 2726

450 27 390 193 767 10 36 522 288 1856 1740

450 36 425 211 767 10 36 525 320 1856 2060

500 11 310 207 822 10 38 573 205 2270 4550
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral adjust-
ment force rate

Borehole 
pattern acc. 
to EN 1092

Sheet
thick-
ness

External 
diameter

Corrugated
length

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb Ae C∆y

- mm mm kg mm - mm mm mm cm² N/mm

500 25 385 221 822 10 38 579 278 2291 2240

500 33 450 244 822 10 38 582 306 2291 2718

600 9 330 286 948 10 42 673 213 3206 7322

600 23 445 308 948 10 42 685 288 3258 3006

600 26 425 311 948 10 42 683 266 3242 3139

700 10 365 445 1087 10 50 790 230 4387 10532

700 18 405 455 1087 10 50 790 269 4383 5215

700 25 415 464 1087 10 50 787 279 4356 4002

LATERAL EXPANSION JOINT with fixed flanges · type RN F-F · nominal pressure PN 16

50 3 110 11 287 16 20 84 44 42.5 582

50 8 135 11 287 16 20 84 70 42.1 265

50 15 170 12 287 16 20 84 104 41.8 173

65 3 115 13 307 16 20 100 48 62.8 883

65 6 130 14 307 16 20 105 66 65.5 731

65 11 150 14 307 16 20 105 85 65.5 344

80 3 120 15 322 16 20 114 56 83.2 1281

80 8 150 15 322 16 20 118 85 86.6 441

80 13 160 16 322 16 20 118 97 85.5 424

100 8 160 18 342 16 22 139 96 123 533

100 22 260 20 342 16 22 144 198 125 298

100 34 300 22 342 16 22 145 236 125 253

125 9 175 23 378 16 22 172 110 185 704

125 20 250 25 378 16 22 176 185 189 430

125 34 305 27 378 16 22 176 240 187 321

150 10 190 31 425 16 24 207 124 270 961

150 28 355 36 425 16 24 209 250 271 448

150 40 365 40 425 16 24 211 260 270 428

200 12 270 45 480 16 26 267 160 453 1374

200 24 330 50 480 16 26 267 216 451 857

200 42 385 58 480 16 26 271 273 452 684

250 9 275 66 557 16 29 323 149 684 2997

250 29 415 79 557 16 29 325 288 684 1121

250 42 440 85 557 16 29 324 312 677 890

300 8 290 91 628 16 32 374 157 941 4228

300 28 435 107 628 16 32 379 303 948 1425

300 37 430 114 628 16 32 381 300 947 1297

350 8 265 122 688 16 35 406 168 1122 4717

350 26 395 139 688 16 35 414 295 1139 1827

350 37 415 147 688 16 35 413 317 1130 1465

400 8 285 184 732 16 38 466 182 1474 7053

400 19 345 191 732 16 38 466 242 1470 2494

400 33 410 209 732 16 38 470 300 1474 2012

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral adjust-
ment force rate

Borehole 
pattern acc. 
to EN 1092

Sheet
thick-
ness

External 
diameter

Corrugated
length

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb Ae C∆y

- mm mm kg mm - mm mm mm cm² N/mm

450 9 310 243 808 16 42 519 196 1848 7605

450 23 415 261 808 16 42 523 300 1856 2873

450 33 440 272 808 16 42 522 320 1842 2363

500 8 320 307 883 16 46 570 210 2255 8986

500 19 405 316 883 16 46 569 278 2247 3340

500 30 435 338 883 16 46 579 306 2276 3062

600 12 380 501 1032 16 55 686 233 3258 10729

600 19 445 512 1032 16 55 686 299 3258 5048

600 22 450 512 1032 16 55 680 303 3223 4369

LATERAL EXPANSION JOINT with fixed flanges · type RN F-F · nominal pressure PN 25

50 3 110 11 287 40 20 84 44 42.1 1084

50 6 135 11 287 40 20 84 69 41.8 584

50 8 145 11 287 40 20 84 78 41.8 410

65 2 105 15 307 40 22 105 38 65.5 3918

65 4 125 15 307 40 22 105 57 65.5 1161

65 6 135 15 307 40 22 105 66 65.5 731

80 3 125 18 322 40 24 118 55 86 2553

80 5 135 18 322 40 24 118 66 86 1478

80 7 140 18 322 40 24 118 73 85.5 1004

100 7 165 24 363 40 26 140 98 123 861

100 25 275 27 363 40 26 145 202 125 401

100 36 340 29 363 40 26 146 270 125 299

125 9 200 34 410 40 28 169 128 182 907

125 20 285 37 410 40 28 175 212 187 569

125 31 330 40 410 40 28 177 255 187 475

150 11 230 43 440 40 30 208 148 271 1191

150 25 360 49 440 40 30 211 234 271 792

150 38 405 53 440 40 30 213 279 270 620

200 10 255 64 512 25 32 267 167 453 2286

200 24 340 70 512 25 32 266 251 447 1145

200 39 425 82 512 25 32 273 295 451 988

250 9 270 92 593 25 35 322 176 681 3575

250 22 360 100 593 25 35 323 264 678 1650

250 40 480 118 593 25 35 326 336 677 1290

300 8 275 128 677 25 38 373 186 936 5238

300 19 355 139 677 25 38 379 252 948 2462

300 34 430 157 677 25 38 383 322 948 1900

350 12 315 180 747 25 42 405 205 1116 4249

350 19 380 190 747 25 42 412 268 1132 2720

350 30 425 208 747 25 42 418 308 1139 2548

400 10 320 285 788 25 48 468 196 1473 8381

400 19 405 292 788 25 48 464 280 1461 3339

400 30 450 314 788 25 48 472 320 1474 3023

450 13 365 385 862 25 54 525 224 1856 9016

450 21 430 395 862 25 54 525 288 1856 4242
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral adjust-
ment force rate

Borehole 
pattern acc. 
to EN 1092

Sheet
thick-
ness

External 
diameter

Corrugated
length

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb Ae C∆y

- mm mm kg mm - mm mm mm cm² N/mm

450 30 485 411 862 25 54 525 340 1846 3474

500 14 390 458 922 25 58 581 238 2284 9165

500 20 425 460 922 25 58 574 272 2254 5330

500 27 480 482 922 25 58 582 324 2282 4521

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.
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Design type RN R-R

HKS lateral expansion joint with compact design, consisting of multi-convolution and 
multi-layered metal bellows with welding ends (pipe nozzle) made of standardised 
pipes in line with EN 10216/10217 ff or rolled sheet metal in line with EN 10028 ff and 
tension rods for absorbing the axial reaction forces.

TYPE RN R-R ≥ DN 100 TYPE RN R-R ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve
 › External protective sleeve or telescopic inner sleeve

On customer request:

 › With 30° groove or special dimensions
 › With special coating, galvanised or hot galvanised
 › Connection variants with swivel, fi xed or welding neck fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Selection of the Material combination depending on installation and ambient conditions.

Placement of the inner fi xing only under operating conditions with vacuum (negative pressure).
5. Standard version with threaded rods/nuts made of 8.8/8and spherical/conical washers made of

case-hardened steel. All components are galvanised.

Materialcombination 1)

Component
Permitted oper-
ating tempera-

ture TS 2)Metal bellows Pipe tabs Tension 
rods 4)

Standard 3) 1.4541
(X6CrNiTi18-10)

1.0345
(P235GH) 8.8 5) -10 °C bis 400 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

A4 4) -196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) 4) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) 4) -196 °C bis 450 °C

Tasks

 › Absorption of all-around lateral movements

› Low-vibration and low-noise connection 
of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions 
and ship building

› Food processing industry

› Gas, water supply, building and 
heating technology

› Energy and offshore technology, oil 
and gas production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry

› Steel and smelting industry, cement and 
brick kilns, fl ue gas desulphurisation plants

LATERAL EXPANSION JOINT with welding ends Type RN R-R

DN 50 - DN 80

DN 100 - DN 800

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components from 
the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences. The fi gures 
include inner and outer tie rods for operating conditions with excess pressure and negative pressure. The inner tie rod is omitted when only inner excess pressure is present.
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Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.

Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Welding end Bellows
Lateral  

adjustment 
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆y BL G H da s Da Lb Ae C∆y

- mm mm kg mm mm mm mm mm cm² N/mm

LATERAL EXPANSION JOINT with welding ends · type RN R-R · nominal pressure PN 6

50 5 285 3.1 206 60.3 2.9 84 52 42.5 367

50 17 325 3.4 206 60.3 2.9 84 95 42.1 102

50 28 370 3.8 206 60.3 2.9 84 138 41.8 73

65 7 290 3.8 227 76.1 2.9 105 57 66.4 297

65 18 335 4.5 227 76.1 2.9 105 104 65.5 189

65 34 375 4.8 227 76.1 2.9 105 142 65.5 75

80 6 310 4.6 236 88.9 3.2 114 79 83.2 467

80 23 370 5.1 240 88.9 3.2 118 137 86.6 103

80 39 405 5.8 240 88.9 3.2 118 175 86 78

100 6 310 6.5 264 114.3 3.6 142 80 132 726

100 27 420 7.3 264 114.3 3.6 142 191 132 115

100 45 475 8.3 265 114.3 3.6 143 245 133 89

125 12 335 8.5 296 139.7 4.0 174 104 196 321

125 33 450 10 296 139.7 4.0 174 219 197 142

125 53 515 12 297 139.7 4.0 175 283 198 110

150 10 330 11 329 168.3 4.5 207 99 280 477

150 43 485 15 330 168.3 4.5 208 255 283 184

150 61 540 17 331 168.3 4.5 209 308 284 152

200 13 360 18 387 219.1 6.3 265 129 465 615

200 36 470 22 388 219.1 6.3 266 238 467 305

200 63 575 29 390 219.1 6.3 268 346 472 237

250 12 380 30 449 273 6.3 321 138 699 845

250 29 475 34 450 273 6.3 322 231 703 534

250 47 565 39 451 273 6.3 323 324 704 337

300 12 385 40 514 323.9 7.1 374 146 963 1067

300 36 540 50 517 323.9 7.1 377 297 972 610

300 52 600 56 518 323.9 7.1 378 360 975 481

350 16 425 49 550 355.6 8.0 410 183 1160 1114

350 34 535 57 552 355.6 8.0 412 293 1165 727

350 51 600 65 553 355.6 8.0 413 359 1169 558

400 16 435 66 604 406.4 8.0 464 192 1498 1228

400 35 550 77 606 406.4 8.0 466 308 1504 806

400 45 590 85 607 406.4 8.0 467 349 1508 776

450 16 455 77 660 457 8.0 520 212 1884 1902

450 33 545 86 661 457 8.0 521 304 1889 1009

450 43 585 95 662 457 8.0 522 346 1893 957

500 18 470 86 717 508 8.0 577 228 2322 1694

500 32 540 96 718 508 8.0 578 296 2326 1213

500 41 550 104 719 508 8.0 579 310 2331 1156

600 14 495 136 836 610 8.0 684 244 3299 4710

600 24 500 140 836 610 8.0 684 250 3304 2376

86 of 184



Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Welding end Bellows
Lateral  

adjustment 
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆y BL G H da s Da Lb Ae C∆y

- mm mm kg mm mm mm mm mm cm² N/mm

600 39 575 152 835 610 8.0 683 322 3297 1577

700 14 510 170 958 711 8.0 790 256 4437 5380

700 25 545 176 958 711 8.0 790 292 4440 2439

700 34 555 188 959 711 8.0 791 305 4448 2251

800 16 545 228 1067 813 8.0 899 282 5770 5045

800 23 545 231 1067 813 8.0 899 285 5773 3270

800 29 560 245 1068 813 8.0 900 296 5782 3058

LATERAL EXPANSION JOINT with welding ends · type RN R-R · nominal pressure PN 10

50 5 285 3.1 206 60.3 2.9 84 52 42.5 367

50 14 320 3.3 206 60.3 2.9 84 87 42.1 136

50 24 360 3.8 206 60.3 2.9 84 129 41.8 89

65 5 280 3.8 227 76.1 2.9 105 49 66.4 471

65 11 315 4.3 227 76.1 2.9 105 85 65.5 344

65 17 335 4.5 227 76.1 2.9 105 104 65.5 189

80 6 300 4.6 240 88.9 3.2 118 67 87 429

80 13 335 4.9 240 88.9 3.2 118 106 86.6 226

80 21 360 5.4 240 88.9 3.2 118 131 86 185

100 8 325 6.5 264 114.3 3.6 142 93 132 457

100 22 405 7.6 265 114.3 3.6 143 173 133 252

100 38 460 8.7 266 114.3 3.6 144 228 134 161

125 12 355 8.8 296 139.7 4.0 174 122 197 436

125 30 445 11 297 139.7 4.0 175 216 199 241

125 39 480 13 298 139.7 4.0 176 247 200 236

150 15 395 15 329 168.3 4.5 207 155 281 503

150 37 505 19 331 168.3 4.5 209 264 284 283

150 50 525 21 332 168.3 4.5 210 283 286 264

200 10 375 25 405 219.1 6.3 265 132 466 1085

200 30 520 30 407 219.1 6.3 267 280 468 453

200 58 635 40 410 219.1 6.3 270 395 475 382

250 14 425 34 462 273 6.3 322 184 701 1142

250 28 540 38 463 273 6.3 323 297 703 635

250 42 605 45 464 273 6.3 324 365 707 553

300 14 445 53 528 323.9 7.1 376 195 969 1359

300 27 565 59 528 323.9 7.1 376 314 969 795

300 48 605 70 531 323.9 7.1 379 353 976 708

350 13 435 61 563 355.6 8.0 411 186 1162 1799

350 36 610 76 565 355.6 8.0 413 359 1169 937

350 45 600 79 565 355.6 8.0 413 349 1168 866

400 12 435 67 602 406.4 8.0 462 196 1491 2267

400 32 590 85 607 406.4 8.0 467 349 1508 1305

400 41 590 102 608 406.4 8.0 468 336 1511 1161

450 15 495 103 673 457 8.0 521 245 1887 2845

450 29 540 112 674 457 8.0 522 288 1892 1684

450 38 580 121 675 457 8.0 523 330 1896 1470

500 14 485 114 730 508 8.0 578 234 2326 3622
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Welding end Bellows
Lateral  

adjustment 
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆y BL G H da s Da Lb Ae C∆y

- mm mm kg mm mm mm mm mm cm² N/mm

500 26 530 124 730 508 8.0 578 278 2327 2150

500 35 570 133 731 508 8.0 579 320 2331 1866

600 11 510 174 852 610 8.0 684 250 3304 8522

600 23 580 186 853 610 8.0 685 320 3308 3263

600 32 595 192 851 610 8.0 683 332 3298 2542

700 11 525 234 982 711 10.0 790 263 4442 9797

700 15 530 240 983 711 10.0 791 269 4447 7310

700 28 575 255 984 711 10.0 792 314 4449 3652

LATERAL EXPANSION JOINT with welding ends · type RN R-R · nominal pressure PN 16

50 5 285 3.1 206 60.3 2.9 84 52 42.5 367

50 10 315 3.5 206 60.3 2.9 84 86 41.8 299

50 15 335 3.6 206 60.3 2.9 84 104 41.8 173

65 3 280 3.8 222 76.1 2.9 100 48 62.8 883

65 6 295 4.1 227 76.1 2.9 105 66 65.5 731

65 11 315 4.3 227 76.1 2.9 105 85 65.5 344

80 4 300 4.5 236 88.9 3.2 114 68 83.2 741

80 9 320 5 240 88.9 3.2 118 88 86 624

80 13 330 5.2 240 88.9 3.2 118 97 85.5 424

100 8 350 8.4 264 114.3 3.6 142 109 132 615

100 25 450 9.9 265 114.3 3.6 143 210 133 266

100 37 500 12 266 114.3 3.6 144 256 134 217

125 10 355 12 303 139.7 4.0 175 112 198 908

125 23 435 14 304 139.7 4.0 176 194 200 486

125 34 500 16 305 139.7 4.0 177 258 201 355

150 9 360 17 347 168.3 4.5 207 121 281 1067

150 22 450 19 349 168.3 4.5 209 207 284 583

150 44 540 24 351 168.3 4.5 211 297 287 400

200 15 450 32 407 219.1 6.3 267 200 468 1242

200 29 530 37 408 219.1 6.3 268 281 472 731

200 44 600 42 410 219.1 6.3 270 348 474 563

250 9 415 41 470 273 6.3 318 164 692 2061

250 27 550 51 476 273 6.3 324 297 707 1031

250 41 620 58 478 273 6.3 326 366 710 795

300 14 485 68 545 323.9 7.1 377 224 971 2085

300 27 575 76 546 323.9 7.1 378 312 974 1283

300 46 670 92 549 323.9 7.1 381 408 984 1058

350 12 480 77 580 355.6 8.0 412 216 1164 2669

350 25 570 86 580 355.6 8.0 412 308 1166 1567

350 34 615 103 607 355.6 8.0 415 354 1174 1387

400 12 480 90 616 406.4 8.0 464 227 1497 3205

400 27 615 111 620 406.4 8.0 468 364 1512 2248

400 33 620 112 619 406.4 8.0 467 370 1508 1681

Corrugated expansion joints | HKS

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Welding end Bellows
Lateral  

adjustment 
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆y BL G H da s Da Lb Ae C∆y

- mm mm kg mm mm mm mm mm cm² N/mm

450 12 515 132 689 457 8.0 521 252 1890 5084

450 25 620 151 691 457 8.0 523 360 1898 2786

450 31 625 152 690 457 8.0 522 365 1891 2134

500 14 530 149 746 508 8.0 578 270 2329 4555

500 21 555 182 773 508 8.0 581 292 2339 4153

500 29 600 197 774 508 8.0 582 340 2346 3455

600 13 530 228 872 610 10.0 680 256 3282 7778

600 19 590 234 871 610 10.0 679 320 3275 4222

600 25 610 253 878 610 10.0 686 336 3313 4044

LATERAL EXPANSION JOINT with welding ends · type RN R-R · nominal pressure PN 25

50 4 295 3.9 206 60.3 2.9 84 52 42.1 628

50 6 300 3.4 206 60.3 2.9 84 69 41.8 584

50 8 310 3.4 206 60.3 2.9 84 78 41.8 410

65 3 295 4.9 225 76.1 2.9 103 53 64.1 2028

65 4 305 5 225 76.1 2.9 103 63 64.1 1174

65 6 305 5.1 227 76.1 2.9 105 66 65.5 731

80 3 295 5.9 240 88.9 3.2 118 55 86 2553

80 5 305 6 240 88.9 3.2 118 66 86 1478

80 7 315 6.2 240 88.9 3.2 118 73 85.5 1004

100 8 370 9.2 270 114.3 3.6 142 126 132 741

100 20 435 11 272 114.3 3.6 144 192 134 514

100 42 550 14 274 114.3 3.6 146 306 137 306

125 10 395 16 314 139.7 4.0 174 144 197 884

125 21 455 19 317 139.7 4.0 177 203 201 731

125 37 570 23 319 139.7 4.0 179 320 203 442

150 9 390 20 346 168.3 4.5 206 141 279 1322

150 25 510 25 350 168.3 4.5 210 260 285 705

150 37 610 29 351 168.3 4.5 211 361 287 518

200 11 440 38 419 219.1 6.3 267 180 468 1703

200 20 500 42 419 219.1 6.3 267 238 470 1269

200 38 635 54 423 219.1 6.3 271 372 478 911

250 9 450 54 488 273 7.1 320 191 697 2834

250 26 610 73 493 273 7.1 325 336 710 1400

250 34 610 78 495 273 7.1 327 338 714 1356

300 9 480 87 569 323.9 8.0 377 209 973 5065

300 23 600 99 571 323.9 8.0 379 328 979 2116

300 35 680 111 573 323.9 8.0 381 408 984 1578

350 10 495 97 604 355.6 8.0 412 224 1166 4733

350 24 620 111 605 355.6 8.0 413 349 1168 2157

350 34 685 133 608 355.6 8.0 416 404 1178 1877

400 13 515 158 656 406.4 10.0 464 242 1496 4708

400 20 555 171 661 406.4 10.0 469 284 1513 3413

400 27 600 181 662 406.4 10.0 470 330 1518 2942

450 13 540 186 715 457 10.0 523 270 1898 6603

450 23 625 204 717 457 10.0 525 352 1906 4241

HKS | Corrugated expansion joints
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Welding end Bellows
Lateral  

adjustment 
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆y BL G H da s Da Lb Ae C∆y

- mm mm kg mm mm mm mm mm cm² N/mm

450 26 645 217 719 457 10.0 527 374 1913 4710

500 12 530 203 771 508 10.0 579 256 2332 9028

500 18 590 210 771 508 10.0 579 320 2331 4661

500 22 620 247 774 508 10.0 582 340 2346 5162

Corrugated expansion joints | HKS

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.
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Design type RM B-B

HKS lateral expansion joint with compact design, consisting of two multi-convolution and mul-
ti-layered metal bellows with middle pipe made of standard pipes in line with EN 10216/10217 
ff or rolled from sheet metal in line with EN 10028 ff and rotating, standardised swivel fl anges 
in line with EN 1092-1 type 02 and tension rods for absorbing the axial reaction forces.

TYPE RM B-B ≥ DN 100 TYPE RM B-B ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve
 › External protective sleeve or telescopic inner sleeve

On customer request:

 › Flanges in line with ASME, JIS, BS
 › With special coating, galvanised or hot galvanised
 › Connection variants with weld end or fi xed fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Selection of the Material combination depending on installation and ambient conditions.

Placement of the inner fi xing only under operating conditions with vacuum (negative pressure).
5. Standard version with threaded rods/nuts made of 8.8/8 and spherical/conical washers made of

case-hardened steel. All components are galvanised.

Materialcombination 1)

Component
Permitted oper-
ating tempera-

ture TS 2)Metal bellows,
collar

Flange, 
middle 

pipe

Tension 
rods 4)

Standard 3) 1.4541
(X6CrNiTi18-10)

1.0038
(S235JR) 8.8 5) -10 °C bis 300 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

A4 4) -196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) 4) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) 4) -196 °C bis 450 °C

Tasks

 › Absorption of all-around lateral movements

› Low-vibration and low-noise connection 
of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions 
and ship building

› Food processing industry

› Gas, water supply, building and 
heating technology

› Energy and offshore technology, oil 
and gas production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry

› Steel and smelting industry, cement and 
brick kilns, fl ue gas desulphurisation plants

LATERAL EXPANSION JOINT with swivel fl anges Type RM B-B

DN 50 - DN 80

DN 100 - DN 400

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components from 
the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences. The fi gures 
include inner and outer tie rods for operating conditions with excess pressure and negative pressure. The inner tie rod is omitted when only inner excess pressure is present.
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Nomin-
al

diamet-
er

Lateral
movement
absorption

nominal

Length Weight
Outside
dimensi-

ons

Flange Bellows

Lateral  
adjustment
force rate

Borehole
patter 
nacc.  

to EN 1092

Collar 
diameter

Sheet
thick-
ness

External 
diameter

Corru-
gated
length

Bellows
centre

distance

Effective
diameter

DN ∆y BL G H PN d1 C1 Da Lb l* Ae C∆y

- mm mm kg mm - mm mm mm mm mm cm² N/mm

LATERAL EXPANSION JOINT with swivel flanges · type RM B-B · nominal pressure PN 6

50 51 250 7.6 262 6 90 16 84 30 160 42.5 11

50 102 345 8 262 6 90 16 84 37 247 42.5 4

50 199 550 8.9 262 6 90 16 84 44 444 42.1 2

65 53 235 9 282 6 110 16 105 33 143 66.4 14

65 106 390 9.8 282 6 110 16 100 40 290 62.8 5

65 206 580 12 282 6 110 16 105 48 473 65.5 4

80 54 320 13 312 6 128 18 114 45 215 83.2 18

80 101 400 14 312 6 128 18 118 55 285 86 16

80 203 580 15 312 6 128 18 118 66 456 86 6

100 50 290 14 332 6 148 18 142 40 190 127 25

100 102 405 15 332 6 148 18 141 53 293 127 8

100 205 660 17 332 6 148 18 143 130 465 127 8

125 51 285 19 362 6 178 20 174 45 175 191 28

125 100 465 21 362 6 178 20 174 61 301 191 15

125 205 635 23 362 6 178 20 175 80 450 191 8

150 51 360 22 387 6 202 20 207 51 206 274 51

150 101 485 24 387 6 202 20 205 68 313 271 19

150 200 725 27 387 6 202 20 207 86 536 273 9

200 51 400 32 442 6 258 22 265 57 232 457 94

200 100 520 34 442 6 258 22 265 76 336 457 34

200 202 730 39 442 6 258 22 265 99 519 455 17

250 50 380 45 503 6 312 24 319 82 182 683 162

250 100 525 49 503 6 312 24 321 105 305 686 77

250 215 810 57 503 6 312 24 323 130 575 689 29

300 50 430 60 580 6 365 24 375 85 225 954 160

300 101 590 71 580 6 365 24 377 114 364 954 114

300 205 905 73 580 6 365 24 374 111 671 947 24

350 51 430 78 630 6 415 26 408 92 247 1137 168

350 100 605 82 630 6 415 26 408 92 422 1137 59

350 201 955 92 630 6 415 26 408 116 746 1138 25

400 51 470 118 680 6 465 28 461 122 247 1467 279

400 102 715 132 680 6 465 28 466 152 442 1481 136

400 201 950 141 680 6 465 28 463 130 700 1470 40

LATERAL EXPANSION JOINT with swivel flanges · type RM B-B · nominal pressure PN 10

50 51 255 12 287 16 102 20 84 30 165 42.5 11

50 103 395 13 287 16 102 20 84 35 300 42.1 5

50 204 560 13 287 16 102 20 84 44 454 42.1 2

65 53 285 14 307 16 122 20 100 32 192 62.8 14

65 106 415 15 307 16 122 20 105 38 318 65.5 10

65 205 585 16 307 16 122 20 105 48 478 65.5 4

80 54 320 16 322 16 138 20 114 45 215 83.2 18

80 102 450 17 322 16 138 20 118 44 344 86 14

80 204 660 19 322 16 138 20 118 55 545 86 5

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 16 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.
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Nomin-
al

diamet-
er

Lateral
movement
absorption

nominal

Length Weight
Outside
dimensi-

ons

Flange Bellows

Lateral  
adjustment
force rate

Borehole
patter 
nacc.  

to EN 1092

Collar 
diameter

Sheet
thick-
ness

External 
diameter

Corru-
gated
length

Bellows
centre

distance

Effective
diameter

DN ∆y BL G H PN d1 C1 Da Lb l* Ae C∆y

- mm mm kg mm - mm mm mm mm mm cm² N/mm

100 51 310 19 342 16 158 22 142 40 205 127 21

100 102 470 21 342 16 158 22 142 55 355 127 11

100 204 735 23 342 16 158 22 143 101 571 127 7

125 51 325 24 372 16 188 22 174 46 216 191 39

125 101 435 25 372 16 188 22 174 64 304 190 23

125 200 665 28 372 16 188 22 175 83 513 191 11

150 50 365 31 407 16 212 24 207 52 242 274 66

150 101 510 32 407 16 212 24 206 69 369 272 24

150 203 705 37 407 16 212 24 208 96 496 273 18

200 51 415 45 480 10 268 24 266 77 227 457 117

200 102 560 48 480 10 268 24 264 80 370 453 45

200 203 815 53 480 10 268 24 265 102 602 453 22

250 52 420 59 535 10 320 26 320 84 219 684 197

250 101 595 65 535 10 320 26 321 108 373 684 89

250 204 835 74 535 10 320 26 324 114 604 689 39

300 51 445 74 597 10 370 26 373 89 239 945 240

300 102 645 81 597 10 370 26 374 114 414 945 106

300 203 900 92 597 10 370 26 378 120 660 954 45

LATERAL EXPANSION JOINT with swivel flanges · type RM B-B · nominal pressure PN 16

50 51 300 12 287 16 102 20 84 22 217 42.5 8

50 103 395 13 287 16 102 20 84 35 300 42.1 5

50 201 665 14 287 16 102 20 84 43 563 41.8 3

65 52 340 15 307 16 122 20 100 24 254 62.8 11

65 101 490 16 307 16 122 20 105 29 399 65.5 8

65 204 705 17 307 16 122 20 105 38 608 65.5 3

80 50 360 16 322 16 138 20 114 34 264 83.2 16

80 102 475 17 322 16 138 20 118 43 373 86.6 8

80 204 775 19 322 16 138 20 118 44 669 86 4

100 50 310 20 342 16 158 22 142 58 188 127 56

100 105 455 23 342 16 158 22 144 80 310 127 34

100 203 690 24 342 16 158 22 142 96 526 125 12

125 53 370 26 378 16 188 22 175 64 239 191 66

125 103 490 27 378 16 188 22 175 67 357 191 27

125 197 745 30 378 16 188 22 175 86 591 190 13

150 53 395 35 425 16 212 24 206 71 256 272 79

150 101 565 39 425 16 212 24 209 76 381 274 45

150 201 790 44 425 16 212 24 208 100 580 271 22

200 51 425 50 480 16 268 26 264 82 227 452 188

200 102 610 57 480 16 268 26 268 108 388 457 95

200 200 870 65 480 16 268 26 270 116 636 457 44

250 53 480 74 557 16 320 29 320 87 267 683 221

250 105 705 84 557 16 320 29 324 114 459 689 111

250 209 1090 94 557 16 320 29 324 114 844 689 34

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 16 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.
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Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 16 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.

94 of 184



HKS | Corrugated expansion joints

Design type RM F-F

HKS lateral expansion joint with compact design, consisting of two multi-convolution 
and multi-layered metal bellows with middle pipe made of standard pipes in line with EN 
10216/10217 ff or rolled from sheet metal in line with EN 10028 ff and standardised fi xed 
fl anges in line with EN 1092-1 type 01 and tension rods for absorbing the axial reaction forces.

TYPE RM F-F ≥ DN 100 TYPE RM F-F ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve
 › External protective sleeve or telescopic inner sleeve

On customer request:

 › Flanges in line with ASME, JIS, BS
 › With special coating, galvanised or hot galvanised
 › Connection variants with weld end or fi xed fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Selection of the Material combination depending on installation and ambient conditions.

Placement of the inner fi xing only under operating conditions with vacuum (negative pressure).
5. Standard version with threaded rods/nuts made of 8.8/8and spherical/conical washers made of

case-hardened steel. All components are galvanised.

Materialcombination 1)

Bauteil
Permitted oper-
ating tempera-

ture TS 2)Metal bellows,
collar

Flange, 
middle

pipe

Tension 
rods 4)

Standard 3) 1.4541
(X6CrNiTi18-10)

1.0038
(S235JR) 8.8 5) -10 °C bis 300 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

A4 4) -196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) 4) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) 4) -196 °C bis 450 °C

Tasks

 › Absorption of all-around lateral movements

› Low-vibration and low-noise 
connection of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering,
apparatus building, pipeline constructions
and ship building

› Food processing industry

› Gas, water supply, building and 
heating technology

› Energy and offshore technology, 
oil and gas production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry

› Steel and smelting industry, cement and 
brick kilns, fl ue gas desulphurisation plants

LATERAL EXPANSION JOINT with fi xed fl anges Type RM F-F

DN 50 - DN 80

DN 100 - DN 800 

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components from 
the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences. The fi gures 
include inner and outer tie rods for operating conditions with excess pressure and negative pressure. The inner tie rod is omitted when only inner excess pressure is present.
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Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.

Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral  
adjustment
force rate

Borehole
pattern

acc. to EN
1092

Sheet
thick-
ness

External 
diameter

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb l* Ae C∆y

- mm mm kg mm - mm mm mm mm cm² N/mm

LATERAL EXPANSION JOINT with fixed flanges · type RM F-F · nominal pressure PN 6

50 51 250 7.7 262 6 16 84 30 160 42.5 11

50 102 345 8.1 262 6 16 84 37 247 42.5 4

50 199 550 9 262 6 16 84 44 444 42.1 2

65 51 230 8.8 282 6 16 105 33 138 66.4 15

65 102 380 9.5 282 6 16 100 40 280 62.8 6

65 200 565 11 282 6 16 105 48 458 65.5 4

80 52 275 13 312 6 18 117 42 167 86.1 19

80 100 410 14 312 6 18 118 53 293 86.6 10

80 201 545 15 312 6 18 118 62 422 86 5

100 52 275 14 332 6 18 139 53 163 123 25

100 102 415 16 332 6 18 142 84 269 125 18

100 202 555 17 332 6 18 142 87 407 125 7

125 52 285 20 362 6 20 173 61 161 188 44

125 101 445 22 362 6 20 174 78 273 189 21

125 206 590 23 362 6 20 172 80 450 186 8

150 51 340 23 387 6 20 207 69 179 271 74

150 102 430 25 387 6 20 208 71 266 271 28

150 205 615 27 387 6 20 206 92 427 267 14

200 52 360 33 442 6 22 265 76 186 451 97

200 102 475 36 442 6 22 263 99 279 447 57

200 203 700 41 442 6 22 265 123 478 449 25

250 51 385 45 503 6 24 321 80 205 683 127

250 104 520 50 503 6 24 319 105 315 677 72

250 215 730 56 503 6 24 323 110 520 684 29

300 51 420 61 580 6 24 374 85 225 943 155

300 101 570 70 580 6 24 377 114 349 948 110

300 200 750 75 580 6 24 377 116 526 946 41

350 54 415 78 630 6 26 405 92 247 1124 167

350 103 550 87 630 6 26 412 122 347 1139 123

350 202 765 93 630 6 26 409 124 559 1129 46

400 50 460 119 680 6 28 465 98 248 1474 265

400 100 595 129 680 6 28 466 128 353 1474 149

400 202 855 142 680 6 28 467 134 604 1474 66

450 50 475 141 735 6 30 519 106 251 1853 303

450 100 585 147 735 6 30 516 108 388 1840 132

450 203 915 162 735 6 30 517 138 688 1842 55

500 51 505 153 785 6 30 571 114 269 2265 346

500 101 635 165 785 6 30 578 119 399 2291 184

500 202 900 184 785 6 30 575 154 624 2272 91

600 51 560 206 907 6 32 673 119 309 3210 430

600 101 695 222 907 6 32 684 124 439 3258 219
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral  
adjustment
force rate

Borehole
pattern

acc. to EN
1092

Sheet
thick-
ness

External 
diameter

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb l* Ae C∆y

- mm mm kg mm - mm mm mm mm cm² N/mm

600 200 980 249 907 6 32 680 160 690 3232 110

700 50 615 317 1028 6 40 790 128 338 4389 719

700 102 750 329 1028 6 40 789 130 470 4382 258

700 201 1150 374 1028 6 40 788 202 802 4369 139

800 51 655 401 1143 6 44 896 141 351 5699 832

800 100 820 438 1143 6 44 900 184 474 5715 484

800 201 1095 454 1143 6 44 900 148 788 5715 134

LATERAL EXPANSION JOINT with fixed flanges · type RM F-F · nominal pressure PN 10

50 51 260 12 287 16 20 84 30 165 42.5 11

50 102 350 12 287 16 20 84 44 244 42.1 6

50 203 600 13 287 16 20 84 52 482 41.8 3

65 52 285 14 307 16 20 100 32 187 62.8 15

65 103 370 15 307 16 20 105 48 258 65.5 12

65 202 575 16 307 16 20 105 49 459 65.1 3

80 51 305 16 322 16 20 118 43 198 86.6 27

80 103 415 17 322 16 20 118 55 295 86 15

80 203 555 18 322 16 20 118 61 431 85.5 6

100 51 305 20 342 16 22 141 55 185 125 34

100 102 420 21 342 16 22 143 58 298 125 18

100 200 620 22 342 16 22 141 58 498 123 5

125 50 310 24 372 16 22 174 63 183 188 59

125 101 425 25 372 16 22 172 64 299 185 23

125 202 665 27 372 16 22 173 83 518 186 10

150 50 335 30 407 16 24 204 69 199 266 76

150 102 495 33 407 16 24 208 73 313 271 36

150 202 710 38 407 16 24 210 100 500 271 23

200 51 380 43 480 10 24 257 76 236 436 100

200 100 530 49 480 10 24 267 82 342 453 64

200 206 750 55 480 10 24 267 108 533 450 29

250 51 410 59 535 10 26 318 84 214 674 201

250 102 540 64 535 10 26 323 88 338 682 88

250 201 800 73 535 10 26 323 114 574 681 40

300 51 440 75 597 10 26 377 92 237 948 296

300 101 580 83 597 10 26 376 120 350 942 152

300 200 900 100 597 10 26 380 154 634 948 74

350 50 415 104 657 10 30 412 98 228 1139 350

350 100 575 113 657 10 30 413 103 383 1139 162

350 199 945 127 657 10 30 411 154 704 1133 60

400 51 505 151 705 10 32 464 126 286 1470 364

400 107 700 165 705 10 32 467 134 474 1474 180

400 200 990 183 705 10 32 469 142 752 1474 90

450 50 475 191 767 10 36 516 111 261 1836 484

450 100 690 210 767 10 36 522 144 444 1856 236

450 200 1010 233 767 10 36 524 152 752 1856 105
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral  
adjustment
force rate

Borehole
pattern

acc. to EN
1092

Sheet
thick-
ness

External 
diameter

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb l* Ae C∆y

- mm mm kg mm - mm mm mm mm cm² N/mm

500 51 475 227 822 10 38 573 124 244 2265 747

500 103 685 254 822 10 38 581 162 412 2291 363

500 210 1025 285 822 10 38 582 170 710 2291 149

600 50 595 323 948 10 42 685 128 308 3258 932

600 102 775 354 948 10 42 687 168 448 3258 448

600 202 1090 392 948 10 42 688 176 756 3258 191

700 51 605 482 1087 10 50 790 135 335 4383 1066

700 102 800 520 1087 10 50 791 176 486 4376 534

700 201 1120 571 1087 10 50 794 184 794 4389 227

LATERAL EXPANSION JOINT with fixed flanges · type RM F-F · nominal pressure PN 16

50 52 265 12 287 16 20 84 35 165 42.1 16

50 102 410 13 287 16 20 84 43 303 41.8 8

50 202 610 13 287 16 20 84 52 492 41.8 3

65 52 275 15 307 16 20 105 38 173 65.5 31

65 103 420 15 307 16 20 103 53 303 64.1 10

65 199 695 17 307 16 20 105 39 589 65.1 3

80 51 310 16 322 16 20 118 43 203 86.6 26

80 102 465 17 322 16 20 118 44 354 86 13

80 202 635 18 322 16 20 118 49 524 85.5 5

100 51 310 20 342 16 22 140 58 188 123 54

100 103 465 21 342 16 22 141 75 325 123 24

100 202 720 24 342 16 22 142 94 564 124 10

125 50 340 25 378 16 22 174 64 214 188 70

125 101 475 27 378 16 22 173 67 347 186 28

125 200 680 31 378 16 22 176 92 522 187 18

150 51 380 35 425 16 24 204 71 241 266 87

150 102 540 38 425 16 24 209 76 356 271 44

150 200 805 46 425 16 24 212 108 588 271 32

200 50 435 53 480 16 26 268 87 237 453 274

200 100 590 56 480 16 26 267 108 368 451 96

200 201 915 66 480 16 26 269 137 667 453 42

250 51 495 78 557 16 29 324 92 277 684 334

250 101 660 83 557 16 29 324 114 419 684 119

250 209 1065 99 557 16 29 325 144 794 684 49

300 51 525 106 628 16 32 378 96 296 948 406

300 101 710 114 628 16 32 377 120 460 945 144

300 202 1115 135 628 16 32 379 152 832 948 63

350 51 495 138 688 16 35 413 103 293 1139 460

350 101 690 151 688 16 35 415 109 479 1139 217

350 200 995 165 688 16 35 414 136 756 1136 74

400 51 520 202 732 16 38 467 108 308 1474 527

400 101 700 209 732 16 38 460 108 488 1449 177

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral  
adjustment
force rate

Borehole
pattern

acc. to EN
1092

Sheet
thick-
ness

External 
diameter

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb l* Ae C∆y

- mm mm kg mm - mm mm mm mm cm² N/mm

400 200 1060 236 732 16 38 466 142 812 1466 86

450 51 545 265 808 16 42 520 116 316 1848 627

450 100 740 285 808 16 42 524 122 502 1856 293

450 204 1060 316 808 16 42 522 160 780 1842 131

500 51 595 333 883 16 46 571 124 344 2256 717

500 100 750 355 883 16 46 581 130 490 2290 333

500 201 1120 391 883 16 46 574 170 820 2254 155

600 50 655 538 1032 16 55 686 133 373 3258 1167

600 101 855 561 1032 16 55 683 135 575 3240 396

600 200 1225 637 1032 16 55 690 186 886 3258 245

LATERAL EXPANSION JOINT with fixed flanges · type RM F-F · nominal pressure PN 25

50 50 305 12 287 40 20 84 35 205 41.8 22

50 99 460 13 287 40 20 85 43 353 42.4 11

50 204 700 14 287 40 20 85 51 581 42.4 4

65 51 315 16 307 40 22 105 29 219 65.5 26

65 101 495 17 307 40 22 105 30 400 65.1 7

65 199 790 19 307 40 22 103 42 682 64.1 3

80 51 305 19 322 40 24 118 37 202 85.5 43

80 102 480 20 322 40 24 118 37 377 85.5 13

80 201 830 22 322 40 24 118 37 727 85.5 4

100 51 345 27 363 40 26 141 60 215 123 67

100 104 560 30 363 40 26 145 84 404 125 40

100 204 805 32 363 40 26 145 101 631 125 14

125 51 370 37 410 40 28 173 69 224 185 106

125 102 540 41 410 40 28 177 92 372 188 53

125 201 800 43 410 40 28 176 74 649 187 15

150 51 430 47 440 40 30 208 74 274 271 113

150 101 655 51 440 40 30 209 96 476 271 53

150 200 910 58 440 40 30 210 128 698 268 30

200 51 495 71 512 25 32 267 84 324 453 198

200 102 630 75 512 25 32 267 87 457 451 80

200 201 990 87 512 25 32 269 114 784 453 37

250 50 480 102 593 25 35 323 92 292 681 323

250 101 715 115 593 25 35 326 98 473 684 143

250 205 1185 130 593 25 35 325 120 920 684 44

300 52 545 144 677 25 38 374 96 346 936 374

300 101 765 160 677 25 38 379 126 536 948 179

300 201 1255 182 677 25 38 373 152 1002 930 60

350 51 575 197 747 25 42 405 103 363 1116 441

350 101 730 211 747 25 42 414 109 509 1136 201

350 200 1135 241 747 25 42 416 144 874 1139 92

400 50 600 308 788 25 48 468 112 362 1473 695

400 101 865 327 788 25 48 464 140 600 1461 239

400 201 1130 366 788 25 48 472 160 840 1474 145

450 51 610 415 862 25 54 525 128 338 1856 1103
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral  
adjustment
force rate

Borehole
pattern

acc. to EN
1092

Sheet
thick-
ness

External 
diameter

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb l* Ae C∆y

- mm mm kg mm - mm mm mm mm cm² N/mm

450 101 790 430 862 25 54 522 128 518 1842 369

450 200 1195 482 862 25 54 525 170 880 1846 171

500 51 625 489 922 25 58 581 136 336 2284 1272

500 100 830 522 922 25 58 584 144 534 2291 570

500 201 1275 568 922 25 58 577 180 940 2259 194

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.
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Design type RM R-R

HKS lateral expansion joint with compact design, consisting of multi-convolution and 
multi-layered metal bellows with middle pipe and welding ends (pipe nozzle) made 
of standard pipes in line with EN 10216/10217 ff or rolled sheet metal in line with EN 
10028 ff and tension rods for absorbing the axial reaction forces.

TYPE RM R-R ≥ DN 100 TYPE RM R-R ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve
 › External protective sleeve or telescopic inner sleeve

On customer request:

 › With 30° groove or special dimensions
 › With special coating, galvanised or hot galvanised
 › Connection variants with swivel, fi xed or welding neck fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Selection of the Material combination depending on installation and ambient conditions.

Placement of the inner fi xing only under operating conditions with vacuum (negative pressure).
5. Standard version with threaded rods/nuts made of 8.8/8 and spherical/conical washers made of

case-hardened steel. All components are galvanised.

Materialcombination 1)

Component
Permitted oper-
ating tempera-

ture TS 2)Metal bellows pipe Tension 
rods 4)

Standard 3) 1.4541 
(X6CrNiTi18-10)

1.0345
(P235GH) 8.8 5) -10 °C bis 400 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

A4 4) -196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) 4) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) 4) -196 °C bis 450 °C

Tasks

 › Absorption of all-around lateral movements

› Low-vibration and low-noise connection 
of pipes

› Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions 
and ship building

› Food processing industry

› Gas and water supply, building and 
heating technology

› Energy and offshore technology, oil and 
gas production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry

› Steel and smelting industry, cement and 
brick kilns, fl ue gas desulphurisation plants

LATERAL EXPANSION JOINT with welding ends Type RM R-R

DN 50 - DN 80

DN 100 - DN 1800

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components from 
the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences. The fi gures 
include inner and outer tie rods for operating conditions with excess pressure and negative pressure. The inner tie rod is omitted when only inner excess pressure is present.
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Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.

Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows
Lateral  

adjustment
force rate

External  
diameter

Wall
thick-
ness

External 
diameter

Corru-
gated
length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H da s Da Lb l* Ae C∆y

- mm mm kg mm mm mm mm mm mm cm² N/mm

LATERAL EXPANSION JOINT with welding ends · type RM R-R · nominal pressure PN 6

50 51 420 3.7 206 60.3 2.9 84 30 160 42.5 11

50 102 515 4 206 60.3 2.9 84 37 247 42.5 4

50 201 725 5 206 60.3 2.9 84 44 449 42.1 2

65 51 400 4.4 227 76.1 2.9 105 33 138 66.4 15

65 101 525 5.4 227 76.1 2.9 105 48 248 65.5 12

65 202 740 6.6 227 76.1 2.9 105 49 459 65.1 3

80 52 435 5.4 240 88.9 3.2 118 45 160 87 19

80 102 525 6.3 240 88.9 3.2 118 62 232 86 15

80 202 675 7.4 240 88.9 3.2 118 75 370 86 5

100 50 465 7.7 264 114.3 3.6 142 66 166 132 32

100 99 590 9.3 264 114.3 3.6 142 69 289 132 17

100 201 780 12 264 114.3 3.6 142 83 468 132 6

125 51 460 11 296 139.7 4.0 174 62 167 197 54

125 100 560 13 297 139.7 4.0 175 80 250 198 27

125 202 815 16 297 139.7 4.0 175 96 486 198 10

150 52 470 14 328 168.3 4.5 206 68 168 280 66

150 97 605 17 330 168.3 4.5 208 88 283 282 37

150 201 840 22 331 168.3 4.5 209 92 517 283 16

200 51 510 23 385 219.1 6.3 263 74 204 461 81

200 100 665 28 387 219.1 6.3 265 94 339 465 39

200 201 850 36 389 219.1 6.3 267 100 520 468 19

250 51 550 36 446 273 6.3 318 79 229 692 104

250 101 720 43 449 273 6.3 321 100 380 699 49

250 204 955 55 451 273 6.3 323 106 606 703 21

300 51 575 50 510 323.9 7.1 370 84 249 954 128

300 100 765 60 513 323.9 7.1 373 106 416 962 60

300 200 1005 76 515 323.9 7.1 375 112 652 966 26

350 51 585 60 550 355.6 8.0 410 92 252 1160 188

350 101 805 74 551 355.6 8.0 411 116 446 1162 82

350 200 1015 93 551 355.6 8.0 411 124 649 1163 35

400 50 595 79 604 406.4 8.0 464 96 256 1498 220

400 101 820 96 605 406.4 8.0 465 122 457 1500 95

400 200 1070 121 606 406.4 8.0 466 130 700 1505 50

450 50 625 89 654 457 8.0 514 104 279 1863 264

450 101 845 108 657 457 8.0 517 132 472 1874 112

450 200 1095 138 661 457 8.0 521 140 715 1890 54

500 50 630 102 717 508 8.0 577 114 274 2322 369

500 101 925 133 718 508 8.0 578 146 536 2326 180

500 201 1120 161 719 508 8.0 579 155 725 2331 70

600 51 635 149 833 610 8.0 681 121 261 3285 561

600 108 880 180 835 610 8.0 683 154 474 3294 224
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows
Lateral  

adjustment
force rate

External  
diameter

Wall
thick-
ness

External 
diameter

Corru-
gated
length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H da s Da Lb l* Ae C∆y

- mm mm kg mm mm mm mm mm mm cm² N/mm

600 201 1245 232 835 610 8.0 683 161 831 3297 78

700 51 680 196 958 711 8.0 790 130 300 4440 816

700 101 905 221 954 711 8.0 786 162 492 4414 293

700 202 1350 296 959 711 8.0 791 168 928 4447 96

800 47 685 220 1062 813 8.0 894 143 293 5742 1122

800 98 990 311 1068 813 8.0 900 184 544 5781 521

800 201 1380 386 1069 813 8.0 901 190 930 5789 136

900 50 845 327 1189 914 8.0 997 141 441 7188 1020

900 100 1115 371 1189 914 8.0 997 176 676 7188 351

900 200 1500 461 1192 914 8.0 1000 184 1054 7213 121

1000 51 865 388 1306 1016 8.0 1114 152 452 8934 1553

1000 100 1140 440 1306 1016 8.0 1114 190 690 8934 540

1000 200 1475 507 1300 1016 8.0 1108 233 983 8880 216

1200 50 845 578 1537 1219 10.0 1321 172 402 12696 2283

1200 100 1100 648 1537 1219 10.0 1321 214 614 12696 795

1200 202 1665 847 1539 1219 10.0 1323 222 1172 12712 299

1400 50 915 724 1739 1422 10.0 1523 178 468 17058 3793

1400 100 1360 869 1738 1422 10.0 1522 220 870 17053 1301

1400 200 1865 1054 1739 1422 10.0 1523 222 1372 17058 367

1600 51 1100 960 1942 1626 10.0 1726 184 634 22102 4428

1600 100 1480 1108 1942 1626 10.0 1726 230 970 22102 1527

1600 200 2000 1365 1944 1626 10.0 1728 240 1480 22128 569

1800 50 1055 1143 2144 1829 12.0 1928 192 582 27760 6841

1800 101 1430 1340 2144 1829 12.0 1928 240 910 27760 2267

1800 201 2010 1645 2144 1829 12.0 1928 288 1438 27760 764

LATERAL EXPANSION JOINT with welding ends · type RM R-R · nominal pressure PN 10

50 52 430 3.8 206 60.3 2.9 84 35 165 42.1 16

50 102 520 4.1 206 60.3 2.9 84 44 244 42.1 6

50 201 760 5.3 206 60.3 2.9 84 52 477 41.8 3

65 51 435 4.8 227 76.1 2.9 105 38 168 65.5 33

65 103 535 5.4 227 76.1 2.9 105 48 258 65.5 12

65 202 740 6.6 227 76.1 2.9 105 49 459 65.1 3

80 50 460 5.9 240 88.9 3.2 118 44 184 86 46

80 101 575 6.8 240 88.9 3.2 118 55 290 86 15

80 203 720 7.9 240 88.9 3.2 118 61 431 85.5 6

100 51 485 8.1 263 114.3 3.6 141 53 203 131 29

100 100 690 11 264 114.3 3.6 142 68 388 132 13

100 201 880 13 263 114.3 3.6 141 69 579 131 5

125 51 485 11 293 139.7 4.0 171 62 192 194 55

125 100 690 14 296 139.7 4.0 174 78 378 197 22

125 201 870 17 298 139.7 4.0 176 84 554 199 12

150 51 550 18 329 168.3 4.5 207 69 239 281 77

150 101 755 22 330 168.3 4.5 208 88 423 282 33

150 200 875 25 330 168.3 4.5 208 92 542 282 16

200 50 550 30 404 219.1 6.3 264 76 236 464 105
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows
Lateral  

adjustment
force rate

External  
diameter

Wall
thick-
ness

External 
diameter

Corru-
gated
length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H da s Da Lb l* Ae C∆y

- mm mm kg mm mm mm mm mm mm cm² N/mm

200 100 745 37 405 219.1 6.3 265 96 406 466 46

200 202 995 46 406 219.1 6.3 266 123 633 467 25

250 50 615 42 462 273 6.3 322 82 292 701 166

250 100 805 49 461 273 6.3 321 102 462 699 57

250 201 1080 62 462 273 6.3 322 130 710 701 31

300 50 645 65 528 323.9 7.1 376 87 307 969 200

300 100 870 76 525 323.9 7.1 373 108 508 962 69

300 200 1065 90 529 323.9 7.1 377 116 696 971 40

350 51 655 76 562 355.6 8.0 410 93 313 1159 214

350 101 810 88 564 355.6 8.0 412 122 437 1165 128

350 201 1150 115 565 355.6 8.0 413 128 768 1169 57

400 50 725 93 606 406.4 8.0 466 101 381 1502 386

400 100 965 110 606 406.4 8.0 466 126 596 1502 127

400 201 1080 125 605 406.4 8.0 465 135 705 1501 70

450 50 740 125 673 457 8.0 521 109 379 1887 434

450 101 975 144 673 457 8.0 521 136 586 1887 147

450 200 1170 168 674 457 8.0 522 144 774 1892 77

500 50 725 137 730 508 8.0 578 117 357 2326 500

500 101 975 158 727 508 8.0 575 146 576 2316 171

500 201 1140 190 731 508 8.0 579 160 730 2331 118

600 48 830 211 852 610 8.0 684 125 445 3304 872

600 101 990 234 853 610 8.0 685 160 570 3308 335

600 203 1265 272 851 610 8.0 683 166 836 3298 132

700 50 775 282 983 711 10.0 791 135 380 4447 1174

700 99 1010 319 983 711 10.0 791 168 578 4447 410

700 201 1475 413 985 711 10.0 793 176 1036 4456 174

800 50 865 381 1093 813 10.0 901 152 442 5789 1859

800 100 1140 434 1093 813 10.0 901 190 680 5789 637

800 201 1465 503 1094 813 10.0 902 192 1002 5792 210

900 50 885 528 1222 914 15.0 1006 152 462 7261 2098

900 100 1170 614 1222 914 15.0 1006 190 710 7261 720

900 202 1525 737 1223 914 15.0 1007 192 1062 7264 228

1000 50 890 607 1308 1016 15.0 1116 160 450 8951 2319

1000 101 1170 700 1308 1016 15.0 1116 200 690 8951 800

1000 200 1615 858 1302 1016 15.0 1110 202 1132 8897 259

1200 50 940 807 1540 1219 15.0 1324 184 474 12728 4157

1200 100 1240 933 1540 1219 15.0 1324 230 730 12728 1426

1200 200 1715 1135 1540 1219 15.0 1324 276 1156 12728 481

LATERAL EXPANSION JOINT with welding ends · type RM R-R · nominal pressure PN 16

50 52 430 3.8 206 60.3 2.9 84 35 165 42.1 16

50 102 575 4.5 206 60.3 2.9 84 43 303 41.8 8

50 202 775 5.3 206 60.3 2.9 84 52 492 41.8 3

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows
Lateral  

adjustment
force rate

External  
diameter

Wall
thick-
ness

External 
diameter

Corru-
gated
length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H da s Da Lb l* Ae C∆y

- mm mm kg mm mm mm mm mm mm cm² N/mm

65 51 465 4.9 225 76.1 2.9 103 42 192 64.1 31

65 101 550 5.6 227 76.1 2.9 105 39 279 65.1 10

65 201 835 6.9 225 76.1 2.9 103 53 553 64.1 4

80 51 475 5.8 240 88.9 3.2 118 43 203 86.6 26

80 101 625 7 240 88.9 3.2 118 44 349 86 13

80 202 805 8.4 240 88.9 3.2 118 49 524 85.5 5

100 51 510 11 263 114.3 3.6 141 56 216 131 43

100 102 695 13 265 114.3 3.6 143 72 382 133 21

100 200 880 15 265 114.3 3.6 143 75 565 133 9

125 51 520 14 302 139.7 4.0 174 64 214 197 73

125 101 775 18 303 139.7 4.0 175 80 455 198 25

125 202 1030 22 303 139.7 4.0 175 83 703 199 10

150 50 590 21 348 168.3 4.5 208 71 281 282 94

150 101 790 24 346 168.3 4.5 206 88 458 280 32

150 201 960 30 350 168.3 4.5 210 101 616 286 26

200 50 670 40 407 219.1 6.3 267 80 340 468 176

200 101 880 46 407 219.1 6.3 267 100 530 468 59

200 201 1055 55 408 219.1 6.3 268 88 718 472 29

250 51 720 55 475 273 6.3 323 85 385 703 217

250 100 945 64 475 273 6.3 323 106 586 703 76

250 201 1140 75 476 273 6.3 324 114 774 707 39

300 50 750 83 545 323.9 7.1 377 90 400 971 269

300 101 995 96 545 323.9 7.1 377 112 622 971 90

300 201 1210 112 546 323.9 7.1 378 120 830 974 47

350 51 755 97 579 355.6 8.0 411 96 396 1163 296

350 101 990 112 579 355.6 8.0 411 120 610 1163 102

350 201 1350 140 580 355.6 8.0 412 154 934 1166 57

400 50 830 121 618 406.4 8.0 466 104 474 1505 476

400 100 1110 143 618 406.4 8.0 466 130 730 1505 162

400 201 1460 173 619 406.4 8.0 467 134 1074 1508 60

450 50 745 156 690 457 8.0 522 116 371 1893 679

450 99 970 175 690 457 8.0 522 144 564 1893 237

450 196 1395 221 692 457 8.0 524 152 982 1899 106

500 51 770 173 744 508 8.0 576 124 384 2318 752

500 101 1070 230 772 508 8.0 580 160 650 2338 346

500 200 1365 262 773 508 8.0 581 162 942 2339 119

600 50 855 288 878 610 10.0 686 133 453 3314 1245

600 100 1135 328 878 610 10.0 686 166 696 3314 426

600 201 1480 381 878 610 10.0 686 168 1038 3313 141

700 50 890 364 1007 711 10.0 791 140 480 4446 1486

700 101 1200 417 1007 711 10.0 791 174 754 4446 485

700 201 1710 501 1005 711 10.0 789 209 1229 4433 167

LATERAL EXPANSION JOINT with welding ends · type RM R-R · nominal pressure PN 25

50 50 470 4 206 60.3 2.9 84 35 205 41.8 22

50 102 645 5.7 207 60.3 2.9 85 43 363 42.4 10

105 of 184



Corrugated expansion joints | HKS

Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows
Lateral  

adjustment
force rate

External  
diameter

Wall
thick-
ness

External 
diameter

Corru-
gated
length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H da s Da Lb l* Ae C∆y

- mm mm kg mm mm mm mm mm mm cm² N/mm

50 204 875 6.6 207 60.3 2.9 85 51 581 42.4 4

65 51 490 6 227 76.1 2.9 105 29 219 65.5 26

65 101 670 7 227 76.1 2.9 105 30 400 65.1 7

65 202 975 8.5 225 76.1 2.9 103 42 692 64.1 3

80 51 480 7.2 240 88.9 3.2 118 37 202 85.5 43

80 102 655 8.4 240 88.9 3.2 118 37 377 85.5 13

80 201 1005 11 240 88.9 3.2 118 37 727 85.5 4

100 50 545 12 271 114.3 3.6 143 58 248 133 61

100 100 875 15 271 114.3 3.6 143 72 562 133 19

100 199 1170 18 271 114.3 3.6 143 75 855 133 8

125 51 620 19 315 139.7 4.0 175 64 304 198 70

125 100 920 24 316 139.7 4.0 176 84 584 199 35

125 200 1155 27 316 139.7 4.0 176 86 816 199 12

150 51 700 26 349 168.3 4.5 209 74 374 283 119

150 100 905 30 349 168.3 4.5 209 92 562 283 43

150 202 1100 35 350 168.3 4.5 210 100 750 286 23

200 50 700 47 418 219.1 6.3 266 80 360 467 164

200 100 1010 58 419 219.1 6.3 267 104 644 470 75

200 200 1310 69 420 219.1 6.3 268 108 938 472 29

250 50 820 73 491 273 7.1 323 88 468 705 279

250 100 1100 86 491 273 7.1 323 110 730 705 92

250 200 1430 103 492 273 7.1 324 114 1054 707 36

300 50 855 110 569 323.9 8.0 377 93 493 973 337

300 100 1155 128 569 323.9 8.0 377 116 766 973 113

300 201 1510 152 570 323.9 8.0 378 120 1120 975 42

350 51 845 136 606 355.6 8.0 414 108 458 1173 620

350 100 1110 154 606 355.6 8.0 414 134 694 1173 217

350 200 1445 178 607 355.6 8.0 415 136 1026 1174 71

400 50 845 197 660 406.4 10.0 468 112 462 1512 742

400 101 1130 224 660 406.4 10.0 468 140 720 1512 246

400 201 1475 260 661 406.4 10.0 469 142 1062 1513 81

450 50 850 219 715 457 10.0 523 120 460 1898 835

450 100 1120 248 715 457 10.0 523 150 700 1898 291

450 200 1680 306 711 457 10.0 519 180 1230 1882 95

500 51 765 262 774 508 10.0 582 136 346 2344 1355

500 100 1080 302 774 508 10.0 582 170 630 2346 490

500 201 1590 340 770 508 10.0 578 204 1114 2326 162

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH / 8.8. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.
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Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.

Design type LM F-F

HKS lateral expansion joint with compact design, consisting of two multi-convolution 
and multi-layered metal bellows with middle pipe made of standard pipes in line with 
EN 10216/10217 ff or rolled from sheet metal in line with EN 10028 ff and standardised 
fi xed fl anges in line with EN 1092-1 type 01 and double joint tensioners for absorbing 
the axial reaction forces.

TYPE LM F-F ≥ DN 100 TYPE LM F-F ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve
 › External protective sleeve or telescopic inner sleeve

On customer request:

 › Flanges in line with ASME, JIS, BS
 › With special coating, galvanised or hot galvanised
 › Connection variants with weld end or fi xed fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Selection of the Material combination depending on installation and ambient conditions.

Materialcombination 1)

Component
Permitted oper-
ating tempera-

ture TS 2)Metal bellows,
collar

Flange, middle pipe,
joint tensioners 4)

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0038 (S235JR) -10 °C bis 300 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of one-sided lateral movements

 › Reduction of tensions in the pipe system

 › Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions 
and ship building

› Food processing industry

› Gas, water supply, building and 
heating technology

› Energy and offshore technology, oil and 
gas production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry

› Steel and smelting industry, cement and
brick kilns, fl ue gas desulphurisation plants

LATERAL EXPANSION JOINT with fi xed fl anges Type LM F-F

DN 50 - DN 80

DN 100 - DN 800
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Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.

Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral  
adjustment
force rate

Borehole
pattern 

acc.
to EN 1092

Sheet
thick-
ness

External 
diameter

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb l* Ae C∆y

- mm mm kg mm - mm mm mm mm cm² N/mm

LATERAL EXPANSION JOINT with fixed flanges · type LM F-F · nominal pressure PN 6

50 51 250 8.6 256 6 16 84 30 160 42.5 11

50 102 345 9.2 256 6 16 84 37 247 42.5 4

50 199 550 11 256 6 16 84 44 444 42.1 2

65 51 230 9.9 276 6 16 105 33 138 66.4 15

65 102 380 11 276 6 16 100 40 280 62.8 6

65 200 565 13 276 6 16 105 48 458 65.5 4

80 52 275 14 306 6 18 117 42 167 86.1 19

80 100 410 15 306 6 18 118 53 293 86.6 10

80 201 545 17 306 6 18 118 62 422 86 5

100 52 275 16 326 6 18 139 53 163 123 25

100 102 415 17 326 6 18 142 84 269 125 18

100 202 555 19 326 6 18 142 87 407 125 7

125 52 285 21 356 6 20 173 61 161 188 44

125 101 445 23 356 6 20 174 78 273 189 21

125 206 590 25 356 6 20 172 80 450 186 8

150 51 340 25 381 6 20 207 69 179 271 74

150 102 430 27 381 6 20 208 71 266 271 28

150 205 615 30 381 6 20 206 92 427 267 14

200 52 360 39 448 6 22 265 76 186 451 97

200 102 475 43 448 6 22 263 99 279 447 57

200 203 700 49 448 6 22 265 123 478 449 25

250 51 385 56 517 6 24 321 80 205 683 127

250 104 520 62 517 6 24 319 105 315 677 72

250 215 730 71 517 6 24 323 110 520 684 29

300 51 420 75 592 6 24 374 85 225 943 155

300 101 570 87 592 6 24 377 114 349 948 110

300 200 750 95 592 6 24 377 116 526 946 41

350 54 415 93 642 6 26 405 92 247 1124 167

350 103 550 105 642 6 26 412 122 347 1139 123

350 202 765 114 642 6 26 409 124 559 1129 46

400 50 460 123 700 6 28 465 98 248 1474 265

400 100 595 136 700 6 28 466 128 353 1474 149

400 202 855 155 700 6 28 467 134 604 1474 66

450 50 475 147 755 6 30 519 106 251 1853 303

450 100 585 155 755 6 30 516 108 388 1840 132

450 203 915 178 755 6 30 517 138 688 1842 55

500 51 505 162 805 6 30 571 114 269 2265 346

500 101 635 177 805 6 30 578 119 399 2291 184

500 202 900 202 805 6 30 575 154 624 2272 91

600 51 560 249 955 6 32 673 119 309 3210 430

600 101 695 273 955 6 32 684 124 439 3258 219
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral  
adjustment
force rate

Borehole
pattern 

acc.
to EN 1092

Sheet
thick-
ness

External 
diameter

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb l* Ae C∆y

- mm mm kg mm - mm mm mm mm cm² N/mm

600 200 980 312 955 6 32 680 160 690 3232 110

700 50 615 398 1082 6 40 790 128 338 4389 719

700 102 750 419 1082 6 40 789 130 470 4382 258

700 201 1150 493 1082 6 40 788 202 802 4369 139

800 51 655 502 1197 6 44 896 141 351 5699 832

800 100 820 550 1197 6 44 900 184 474 5715 484

800 201 1095 585 1197 6 44 900 148 788 5715 134

LATERAL EXPANSION JOINT with fixed flanges · type LM F-F · nominal pressure PN 10

50 51 260 13 281 16 20 84 30 165 42.5 11

50 102 350 14 281 16 20 84 44 244 42.1 6

50 203 600 16 281 16 20 84 52 482 41.8 3

65 52 285 15 301 16 20 100 32 187 62.8 15

65 103 370 16 301 16 20 105 48 258 65.5 12

65 202 575 18 301 16 20 105 49 459 65.1 3

80 51 305 17 316 16 20 118 43 198 86.6 27

80 103 415 18 316 16 20 118 55 295 86 15

80 203 555 20 316 16 20 118 61 431 85.5 6

100 51 305 21 336 16 22 141 55 185 125 34

100 102 420 23 336 16 22 143 58 298 125 18

100 200 620 25 336 16 22 141 58 498 123 5

125 50 310 26 366 16 22 174 63 183 188 59

125 101 425 27 366 16 22 172 64 299 185 23

125 202 665 31 366 16 22 173 83 518 186 10

150 50 335 36 413 16 24 204 69 199 266 76

150 102 495 40 413 16 24 208 73 313 271 36

150 202 710 47 413 16 24 210 100 500 271 23

200 51 380 51 482 10 24 257 76 236 436 100

200 100 530 58 482 10 24 267 82 342 453 64

200 206 750 67 482 10 24 267 108 533 450 29

250 51 410 74 547 10 26 318 84 214 674 201

250 102 540 81 547 10 26 323 88 338 682 88

250 201 800 94 547 10 26 323 114 574 681 40

300 51 440 96 605 10 26 377 92 237 948 296

300 101 580 108 605 10 26 376 120 350 942 152

300 200 900 132 605 10 26 380 154 634 948 74

350 50 415 126 665 10 30 412 98 228 1139 350

350 100 575 138 665 10 30 413 103 383 1139 162

350 199 945 161 665 10 30 411 154 704 1133 60

400 51 505 177 755 10 32 464 126 286 1470 364

400 107 700 199 755 10 32 467 134 474 1474 180

400 200 990 227 755 10 32 469 142 752 1474 90

450 50 475 221 815 10 36 516 111 261 1836 484

450 100 690 250 815 10 36 522 144 444 1856 236

450 200 1010 288 815 10 36 524 152 752 1856 105
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral  
adjustment
force rate

Borehole
pattern 

acc.
to EN 1092

Sheet
thick-
ness

External 
diameter

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb l* Ae C∆y

- mm mm kg mm - mm mm mm mm cm² N/mm

500 51 475 261 870 10 38 573 124 244 2265 747

500 103 685 297 870 10 38 581 162 412 2291 363

500 210 1025 344 870 10 38 582 170 710 2291 149

600 50 595 394 1002 10 42 685 128 308 3258 932

600 102 775 437 1002 10 42 687 168 448 3258 448

600 202 1090 497 1002 10 42 688 176 756 3258 191

700 51 605 580 1135 10 50 790 135 335 4383 1066

700 102 800 637 1135 10 50 791 176 486 4376 534

700 201 1120 716 1135 10 50 794 184 794 4389 227

LATERAL EXPANSION JOINT with fixed flanges · type LM F-F · nominal pressure PN 16

50 52 265 13 281 16 20 84 35 165 42.1 16

50 102 410 14 281 16 20 84 43 303 41.8 8

50 202 610 16 281 16 20 84 52 492 41.8 3

65 52 275 16 301 16 20 105 38 173 65.5 31

65 103 420 17 301 16 20 103 53 303 64.1 10

65 199 695 19 301 16 20 105 39 589 65.1 3

80 51 310 18 316 16 20 118 43 203 86.6 26

80 102 465 20 316 16 20 118 44 354 86 13

80 202 635 21 316 16 20 118 49 524 85.5 5

100 51 310 22 336 16 22 140 58 188 123 54

100 103 465 24 336 16 22 141 75 325 123 24

100 202 720 27 336 16 22 142 94 564 124 10

125 50 340 30 378 16 22 174 64 214 188 70

125 101 475 32 378 16 22 173 67 347 186 28

125 200 680 38 378 16 22 176 92 522 187 18

150 51 380 43 427 16 24 204 71 241 266 87

150 102 540 48 427 16 24 209 76 356 271 44

150 200 805 59 427 16 24 212 108 588 271 32

200 50 435 67 492 16 26 268 87 237 453 274

200 100 590 74 492 16 26 267 108 368 451 96

200 201 915 89 492 16 26 269 137 667 453 42

250 51 495 100 565 16 29 324 92 277 684 334

250 101 660 109 565 16 29 324 114 419 684 119

250 209 1065 135 565 16 29 325 144 794 684 49

300 51 525 147 650 16 32 378 96 296 948 406

300 101 710 162 650 16 32 377 120 460 945 144

300 202 1115 197 650 16 32 379 152 832 948 63

350 51 495 179 710 16 35 413 103 293 1139 460

350 101 690 198 710 16 35 415 109 479 1139 217

350 200 995 223 710 16 35 414 136 756 1136 74

400 51 520 269 802 16 38 467 108 308 1474 527

400 101 700 290 802 16 38 460 108 488 1449 177

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral  
adjustment
force rate

Borehole
pattern 

acc.
to EN 1092

Sheet
thick-
ness

External 
diameter

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb l* Ae C∆y

- mm mm kg mm - mm mm mm mm cm² N/mm

400 200 1060 344 802 16 38 466 142 812 1466 86

450 51 545 321 862 16 42 520 116 316 1848 627

450 100 740 355 862 16 42 524 122 502 1856 293

450 204 1060 408 862 16 42 522 160 780 1842 131

500 51 595 396 937 16 46 571 124 344 2256 717

500 100 750 428 937 16 46 581 130 490 2290 333

500 201 1120 490 937 16 46 574 170 820 2254 155

600 50 655 630 1080 16 55 686 133 373 3258 1167

600 101 855 671 1080 16 55 683 135 575 3240 396

600 200 1225 780 1080 16 55 690 186 886 3258 245

LATERAL EXPANSION JOINT with fixed flanges · type LM F-F · nominal pressure PN 25

50 50 305 14 281 40 20 84 35 205 41.8 22

50 99 460 15 281 40 20 85 43 353 42.4 11

50 204 700 16 281 40 20 85 51 581 42.4 4

65 51 315 18 301 40 22 105 29 219 65.5 26

65 101 495 20 301 40 22 105 30 400 65.1 7

65 199 790 22 301 40 22 103 42 682 64.1 3

80 51 305 24 328 40 24 118 37 202 85.5 43

80 102 480 27 328 40 24 118 37 377 85.5 13

80 201 830 32 328 40 24 118 37 727 85.5 4

100 51 345 32 363 40 26 141 60 215 123 67

100 104 560 37 363 40 26 145 84 404 125 40

100 204 805 41 363 40 26 145 101 631 125 14

125 51 370 46 412 40 28 173 69 224 185 106

125 102 540 51 412 40 28 177 92 372 188 53

125 201 800 57 412 40 28 176 74 649 187 15

150 51 430 62 452 40 30 208 74 274 271 113

150 101 655 71 452 40 30 209 96 476 271 53

150 200 910 82 452 40 30 210 128 698 268 30

200 51 495 94 520 25 32 267 84 324 453 198

200 102 630 102 520 25 32 267 87 457 451 80

200 201 990 122 520 25 32 269 114 784 453 37

250 50 480 141 615 25 35 323 92 292 681 323

250 101 715 163 615 25 35 326 98 473 684 143

250 205 1185 196 615 25 35 325 120 920 684 44

300 52 545 230 707 25 38 374 96 346 936 374

300 101 765 261 707 25 38 379 126 536 948 179

300 201 1255 319 707 25 38 373 152 1002 930 60

350 51 575 288 777 25 42 405 103 363 1116 441

350 101 730 314 777 25 42 414 109 509 1136 201

350 200 1135 372 777 25 42 416 144 874 1139 92

400 50 600 363 842 25 48 468 112 362 1473 695

400 101 865 400 842 25 48 464 140 600 1461 239

400 201 1130 457 842 25 48 472 160 840 1474 145
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows

Lateral  
adjustment
force rate

Borehole
pattern 

acc.
to EN 1092

Sheet
thick-
ness

External 
diameter

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H PN C1 Da Lb l* Ae C∆y

- mm mm kg mm - mm mm mm mm cm² N/mm

450 51 610 488 910 25 54 525 128 338 1856 1103

450 101 790 519 910 25 54 522 128 518 1842 369

450 200 1195 609 910 25 54 525 170 880 1846 171

500 51 625 566 970 25 58 581 136 336 2284 1272

500 100 830 618 970 25 58 584 144 534 2291 570

500 201 1275 704 970 25 58 577 180 940 2259 194

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors or
requested separately.
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Design type LM R-R

HKS lateral expansion joint with compact design, consisting of multi-convolution and 
multi-layered metal bellows with middle pipe and welding ends (pipe nozzle) made of 
standard pipes in line with EN 10216/10217 ff or rolled sheet metal in line with EN 10028 
ff and double joint tensioners for absorbing the axial reaction forces.

TYPE LM R-R ≥ DN 100 TYPE LM R-R ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve
 › External protective sleeve or telescopic inner sleeve

On customer request:

 › With 30° groove or special dimensions
 › With special coating, galvanised or hot galvanised
 › Connection variants with swivel, fi xed or welding neck fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Selection of the Material combination depending on installation and ambient conditions.

Materialcombination 1)

Component
Permitted oper-
ating tempera-

ture TS 2)Metal bellows
Welding end, middle
pipe, joint tension-

ers 4)

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0345 (P235GH) -10 °C bis 400 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of one-sided lateral movements

 › Reduction of tensions in the pipe system

 › Compensation of installation inaccuracies

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions 
and ship building

› Food processing industry

› Gas, water supply, building and 
heating technology

› Energy and offshore technology, oil and 
gas production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry

› Steel and smelting industry, cement and 
brick kilns, fl ue gas desulphurisation plants

LATERAL EXPANSION JOINT with welding ends Type LM R-R

DN 50 - DN 80

DN 100 - DN 1800

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.
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Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.

Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows
Lateral  

adjustment
force rate

External  
diameter

Wall
thick-
ness

Outside- 
durch- 
messer

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H da s Da Lb l* Ae C∆y

- mm mm kg mm mm mm mm mm mm cm² N/mm

LATERAL EXPANSION JOINT with welding ends · type LM R-R · nominal pressure PN 6

50 51 400 5.3 200 60.3 2.9 84 30 160 42.5 11

50 102 495 6.1 200 60.3 2.9 84 37 247 42.5 4

50 201 705 7.8 200 60.3 2.9 84 44 449 42.1 2

65 51 385 6 221 76.1 2.9 105 33 138 66.4 15

65 101 510 7.5 221 76.1 2.9 105 48 248 65.5 12

65 202 720 9.5 221 76.1 2.9 105 49 459 65.1 3

80 52 420 7.2 234 88.9 3.2 118 45 160 87 19

80 102 510 8.5 234 88.9 3.2 118 62 232 86 15

80 202 655 11 234 88.9 3.2 118 75 370 86 5

100 50 465 9.7 258 114.3 3.6 142 66 166 132 32

100 99 590 12 258 114.3 3.6 142 69 289 132 17

100 201 780 15 258 114.3 3.6 142 83 468 132 6

125 51 460 13 290 139.7 4.0 174 62 167 197 54

125 100 560 15 291 139.7 4.0 175 80 250 198 27

125 202 815 19 291 139.7 4.0 175 96 486 198 10

150 52 470 17 322 168.3 4.5 206 68 168 280 66

150 97 605 20 324 168.3 4.5 208 88 283 282 37

150 201 840 27 325 168.3 4.5 209 92 517 283 16

200 51 510 29 391 219.1 6.3 263 74 204 461 81

200 100 665 36 393 219.1 6.3 265 94 339 465 39

200 201 860 50 395 219.1 6.3 267 100 520 468 19

250 51 550 49 460 273 6.3 318 79 229 692 104

250 101 720 59 463 273 6.3 321 100 380 699 49

250 204 955 74 465 273 6.3 323 106 606 703 21

300 51 575 67 522 323.9 7.1 370 84 249 954 128

300 100 765 81 525 323.9 7.1 373 106 416 962 60

300 200 1005 103 527 323.9 7.1 375 112 652 966 26

350 51 585 79 562 355.6 8.0 410 92 252 1160 188

350 101 805 97 563 355.6 8.0 411 116 446 1162 82

350 200 1015 120 563 355.6 8.0 411 124 649 1163 35

400 50 595 99 624 406.4 8.0 464 96 256 1498 220

400 101 820 122 625 406.4 8.0 465 122 457 1500 95

400 200 1070 154 626 406.4 8.0 466 130 700 1505 50

450 50 635 129 674 457 8.0 514 104 279 1863 264

450 101 855 154 677 457 8.0 517 132 472 1874 112

450 200 1105 191 681 457 8.0 521 140 715 1890 54

500 50 640 148 737 508 8.0 577 114 274 2322 369

500 101 935 186 738 508 8.0 578 146 536 2326 180

500 201 1130 220 739 508 8.0 579 155 725 2331 70

600 51 635 219 881 610 8.0 681 121 261 3285 561

600 108 890 290 883 610 8.0 683 154 474 3294 224
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows
Lateral  

adjustment
force rate

External  
diameter

Wall
thick-
ness

Outside- 
durch- 
messer

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H da s Da Lb l* Ae C∆y

- mm mm kg mm mm mm mm mm mm cm² N/mm

600 201 1255 363 883 610 8.0 683 161 831 3297 78

700 51 690 346 1012 711 8.0 790 130 300 4440 816

700 101 915 390 1008 711 8.0 786 162 492 4414 293

700 202 1360 501 1013 711 8.0 791 168 928 4447 96

800 47 695 397 1116 813 8.0 894 143 293 5742 1122

800 98 990 479 1122 813 8.0 900 184 544 5781 521

800 201 1380 586 1123 813 8.0 901 190 930 5789 136

900 50 855 596 1237 914 8.0 997 141 441 7188 1020

900 100 1125 670 1237 914 8.0 997 176 676 7188 351

900 200 1510 802 1240 914 8.0 1000 184 1054 7213 121

1000 51 875 694 1354 1016 8.0 1114 152 452 8934 1553

1000 100 1150 777 1354 1016 8.0 1114 190 690 8934 540

1000 200 1485 884 1348 1016 8.0 1108 233 983 8880 216

1200 50 855 1205 1641 1219 10.0 1321 172 402 12696 2283

1200 100 1110 1331 1641 1219 10.0 1321 214 614 12696 795

1200 202 1675 1658 1643 1219 10.0 1323 222 1172 12712 299

1400 50 935 1685 1843 1422 10.0 1523 178 468 17058 3793

1400 100 1380 1942 1842 1422 10.0 1522 220 870 17053 1301

1400 200 1885 2256 1843 1422 10.0 1523 222 1372 17058 367

1600 51 1120 2427 2086 1626 10.0 1726 184 634 22102 4428

1600 100 1500 2698 2086 1626 10.0 1726 230 970 22102 1527

1600 200 2020 3126 2088 1626 10.0 1728 240 1480 22128 569

1800 50 1075 3076 2328 1829 12.0 1928 192 582 27760 6841

1800 101 1450 3426 2328 1829 12.0 1928 240 910 27760 2267

1800 201 2030 3969 2328 1829 12.0 1928 288 1438 27760 764

LATERAL EXPANSION JOINT with welding ends · type LM R-R · nominal pressure PN 10

50 52 410 5.4 200 60.3 2.9 84 35 165 42.1 16

50 102 500 6.1 200 60.3 2.9 84 44 244 42.1 6

50 201 740 8.2 200 60.3 2.9 84 52 477 41.8 3

65 51 420 6.7 221 76.1 2.9 105 38 168 65.5 33

65 103 520 7.6 221 76.1 2.9 105 48 258 65.5 12

65 202 720 9.5 221 76.1 2.9 105 49 459 65.1 3

80 50 440 7.8 234 88.9 3.2 118 44 184 86 46

80 101 560 9.1 234 88.9 3.2 118 55 290 86 15

80 203 705 11 234 88.9 3.2 118 61 431 85.5 6

100 51 485 11 257 114.3 3.6 141 53 203 131 29

100 100 690 14 258 114.3 3.6 142 68 388 132 13

100 201 880 17 257 114.3 3.6 141 69 579 131 5

125 51 485 14 287 139.7 4.0 171 62 192 194 55

125 100 690 18 290 139.7 4.0 174 78 378 197 22

125 201 870 22 292 139.7 4.0 176 84 554 199 12

150 51 550 25 335 168.3 4.5 207 69 239 281 77

150 101 755 31 336 168.3 4.5 208 88 423 282 33

150 200 875 35 336 168.3 4.5 208 92 542 282 16

200 50 550 41 406 219.1 6.3 264 76 236 464 105
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows
Lateral  

adjustment
force rate

External  
diameter

Wall
thick-
ness

Outside- 
durch- 
messer

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H da s Da Lb l* Ae C∆y

- mm mm kg mm mm mm mm mm mm cm² N/mm

200 100 745 50 407 219.1 6.3 265 96 406 466 46

200 202 995 63 408 219.1 6.3 266 123 633 467 25

250 50 625 67 474 273 6.3 322 82 292 701 166

250 100 805 71 473 273 6.3 321 102 462 699 57

250 201 1090 97 474 273 6.3 322 130 710 701 31

300 50 645 92 536 323.9 7.1 376 87 307 969 200

300 100 870 109 533 323.9 7.1 373 108 508 962 69

300 200 1065 130 537 323.9 7.1 377 116 696 971 40

350 51 655 105 570 355.6 8.0 410 93 313 1159 214

350 101 810 122 572 355.6 8.0 412 122 437 1165 128

350 201 1150 158 573 355.6 8.0 413 128 768 1169 57

400 50 745 167 656 406.4 8.0 466 101 381 1502 386

400 100 985 195 656 406.4 8.0 466 126 596 1502 127

400 201 1100 214 655 406.4 8.0 465 135 705 1501 70

450 50 750 201 721 457 8.0 521 109 379 1887 434

450 101 985 233 721 457 8.0 521 136 586 1887 147

450 200 1180 268 722 457 8.0 522 144 774 1892 77

500 50 735 260 800 508 8.0 578 117 357 2326 500

500 101 985 302 797 508 8.0 575 146 576 2316 171

500 201 1150 346 801 508 8.0 579 160 730 2331 118

600 48 840 357 906 610 8.0 684 125 445 3304 872

600 101 1000 393 907 610 8.0 685 160 570 3308 335

600 203 1275 453 905 610 8.0 683 166 836 3298 132

700 50 795 516 1031 711 10.0 791 135 380 4447 1174

700 99 1030 579 1031 711 10.0 791 168 578 4447 410

700 201 1495 725 1033 711 10.0 793 176 1036 4456 174

800 50 875 626 1141 813 10.0 901 152 442 5789 1859

800 100 1150 710 1141 813 10.0 901 190 680 5789 637

800 201 1475 815 1142 813 10.0 902 192 1002 5792 210

900 50 905 947 1286 914 15.0 1006 152 462 7261 2098

900 100 1190 1079 1286 914 15.0 1006 190 710 7261 720

900 202 1545 1261 1287 914 15.0 1007 192 1062 7264 228

1000 50 910 1263 1436 1016 15.0 1116 160 450 8951 2319

1000 101 1190 1419 1436 1016 15.0 1116 200 690 8951 800

1000 200 1635 1681 1430 1016 15.0 1110 202 1132 8897 259

1200 50 960 1651 1644 1219 15.0 1324 184 474 12728 4157

1200 100 1260 1851 1644 1219 15.0 1324 230 730 12728 1426

1200 200 1735 2172 1644 1219 15.0 1324 276 1156 12728 481

LATERAL EXPANSION JOINT with welding ends · type LM R-R · nominal pressure PN 16

50 52 410 5.4 200 60.3 2.9 84 35 165 42.1 16

50 102 560 6.7 200 60.3 2.9 84 43 303 41.8 8

50 202 755 8.4 200 60.3 2.9 84 52 492 41.8 3

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows
Lateral  

adjustment
force rate

External  
diameter

Wall
thick-
ness

Outside- 
durch- 
messer

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H da s Da Lb l* Ae C∆y

- mm mm kg mm mm mm mm mm mm cm² N/mm

65 51 445 6.8 219 76.1 2.9 103 42 192 64.1 31

65 101 530 7.8 221 76.1 2.9 105 39 279 65.1 10

65 201 820 11 219 76.1 2.9 103 53 553 64.1 4

80 51 460 8.4 234 88.9 3.2 118 43 203 86.6 26

80 101 605 11 234 88.9 3.2 118 44 349 86 13

80 202 785 13 234 88.9 3.2 118 49 524 85.5 5

100 51 510 17 269 114.3 3.6 141 56 216 131 43

100 102 695 20 271 114.3 3.6 143 72 382 133 21

100 200 880 24 271 114.3 3.6 143 75 565 133 9

125 51 520 21 302 139.7 4.0 174 64 214 197 73

125 101 775 26 303 139.7 4.0 175 80 455 198 25

125 202 1030 32 303 139.7 4.0 175 83 703 199 10

150 50 590 32 350 168.3 4.5 208 71 281 282 94

150 101 790 38 348 168.3 4.5 206 88 458 280 32

150 201 960 46 352 168.3 4.5 210 101 616 286 26

200 50 670 59 419 219.1 6.3 267 80 340 468 176

200 101 880 70 419 219.1 6.3 267 100 530 468 59

200 201 1055 82 420 219.1 6.3 268 88 718 472 29

250 51 720 84 483 273 6.3 323 85 385 703 217

250 100 945 99 483 273 6.3 323 106 586 703 76

250 201 1140 116 484 273 6.3 324 114 774 707 39

300 50 750 135 567 323.9 7.1 377 90 400 971 269

300 101 995 158 567 323.9 7.1 377 112 622 971 90

300 201 1210 183 568 323.9 7.1 378 120 830 974 47

350 51 755 164 611 355.6 8.0 411 96 396 1163 296

350 101 990 193 611 355.6 8.0 411 120 610 1163 102

350 201 1350 241 612 355.6 8.0 412 154 934 1166 57

400 50 850 255 688 406.4 8.0 466 104 474 1505 476

400 100 1130 299 688 406.4 8.0 466 130 730 1505 162

400 201 1480 359 689 406.4 8.0 467 134 1074 1508 60

450 50 755 265 744 457 8.0 522 116 371 1893 679

450 99 980 303 744 457 8.0 522 144 564 1893 237

450 196 1405 383 746 457 8.0 524 152 982 1899 106

500 51 790 316 798 508 8.0 576 124 384 2318 752

500 101 1090 378 802 508 8.0 580 160 650 2338 346

500 200 1385 434 803 508 8.0 581 162 942 2339 119

600 50 875 503 926 610 10.0 686 133 453 3314 1245

600 100 1155 573 926 610 10.0 686 166 696 3314 426

600 201 1500 666 926 610 10.0 686 168 1038 3313 141

700 50 910 692 1071 711 10.0 791 140 480 4446 1486

700 101 1220 795 1071 711 10.0 791 174 754 4446 485

700 201 1730 964 1069 711 10.0 789 209 1229 4433 167

LATERAL EXPANSION JOINT with welding ends · type LM R-R · nominal pressure PN 25

50 50 450 5.8 200 60.3 2.9 84 35 205 41.8 22

50 102 620 7.4 201 60.3 2.9 85 43 363 42.4 10
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Nomi-
nal

diame-
ter

Lateral
movement
absorption

nominal

Length Weight
Outside

dimensions

Flange Bellows
Lateral  

adjustment
force rate

External  
diameter

Wall
thick-
ness

Outside- 
durch- 
messer

Corruga-
ted

length

Bellows
centre 

distance

Effective 
diameter

DN ∆y BL G H da s Da Lb l* Ae C∆y

- mm mm kg mm mm mm mm mm mm cm² N/mm

50 204 845 9.2 201 60.3 2.9 85 51 581 42.4 4

65 51 460 8.8 221 76.1 2.9 105 29 219 65.5 26

65 101 645 11 221 76.1 2.9 105 30 400 65.1 7

65 202 950 14 219 76.1 2.9 103 42 692 64.1 3

80 51 455 13 246 88.9 3.2 118 37 202 85.5 43

80 102 630 16 246 88.9 3.2 118 37 377 85.5 13

80 201 980 22 246 88.9 3.2 118 37 727 85.5 4

100 50 545 18 271 114.3 3.6 143 58 248 133 61

100 100 875 24 271 114.3 3.6 143 72 562 133 19

100 199 1170 30 271 114.3 3.6 143 75 855 133 8

125 51 620 31 317 139.7 4.0 175 64 304 198 70

125 100 920 40 318 139.7 4.0 176 84 584 199 35

125 200 1155 46 318 139.7 4.0 176 86 816 199 12

150 51 700 46 361 168.3 4.5 209 74 374 283 119

150 100 905 54 361 168.3 4.5 209 92 562 283 43

150 202 1100 63 362 168.3 4.5 210 100 750 286 23

200 50 700 76 426 219.1 6.3 266 80 360 467 164

200 100 1010 96 427 219.1 6.3 267 104 644 470 75

200 200 1310 115 428 219.1 6.3 268 108 938 472 29

250 50 830 135 513 273 7.1 323 88 468 705 279

250 100 1110 160 513 273 7.1 323 110 730 705 92

250 200 1440 191 514 273 7.1 324 114 1054 707 36

300 50 855 220 599 323.9 8.0 377 93 493 973 337

300 100 1155 262 599 323.9 8.0 377 116 766 973 113

300 201 1510 317 600 323.9 8.0 378 120 1120 975 42

350 51 845 250 636 355.6 8.0 414 108 458 1173 620

350 100 1110 289 636 355.6 8.0 414 134 694 1173 217

350 200 1445 341 637 355.6 8.0 415 136 1026 1174 71

400 50 855 289 690 406.4 10.0 468 112 462 1512 742

400 101 1140 340 690 406.4 10.0 468 140 720 1512 246

400 201 1485 404 691 406.4 10.0 469 142 1062 1513 81

450 50 870 393 763 457 10.0 523 120 460 1898 835

450 100 1140 452 763 457 10.0 523 150 700 1898 291

450 200 1700 573 759 457 10.0 519 180 1230 1882 95

500 51 785 530 862 508 10.0 582 136 346 2344 1355

500 100 1100 623 862 508 10.0 582 170 630 2346 490

500 201 1620 768 858 508 10.0 578 204 1114 2326 162

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.
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Design type WN F-F

HKS angular expansion joint with compact design, consisting of multi-convolution and 
multi-layered metal bellows with standardised fi xed fl anges in line with EN 1092-1 type 
01 and joint tensioners for absorbing the axial reaction forces.

TYPE WN F-F ≥ DN 100 TYPE WN F-F ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve
 › External protective sleeve or telescopic inner sleeve

On customer request:

 › Flanges in line with ASME, JIS, BS
 › With special coating, galvanised or hot galvanised
 › Connection variants with weld end or swivel fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Selection of the Material combination depending on installation and ambient conditions.

Materialcombination 1)

Component
Permitted oper-
ating tempera-

ture TS 2)Metal bellows Flange, 
joint tensioners 4)

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0038 (S235JR) -10 °C bis 300 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of one-sided angular movements

 › Reduction of tensions in the pipe system

› Absorption of large movements in two-joint
and three-joint pipe systems

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions
and ship building

› Food processing industry

› Gas, water supply, building and 
heating technology

› Energy and offshore technology, oil and 
gas production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry

› Steel and smelting industry, cement and 
brick kilns, fl ue gas desulphurisation plants

ANGULAR EXPANSION JOINT with fi xed fl anges Type WN F-F

DN 50 - DN 80

DN 100 - DN 800

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.
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Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.

Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight 
Outside 

dimensions

Flange Bellows
Angular 

adjustment
force rate

Borehole
pattern acc.
to EN 1092

Sheet
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H PN C1 Da Lb Ae C∆α

- Degrees mm kg mm - mm mm mm cm²
Nm/De-

grees

ANGULAR EXPANSION JOINT with fixed flanges · type WN F-F · nominal pressure PN 6

50 19 90 7.3 256 6 16 84 30 42.5 3

50 33 115 7.4 256 6 16 84 52 42.5 2

50 42 140 7.7 256 6 16 84 78 42.1 2

65 17 95 8.6 276 6 16 105 33 66.4 3

65 26 110 8.7 276 6 16 105 49 66.4 2

65 37 125 8.8 276 6 16 100 64 62.8 3

80 18 105 12 306 6 18 118 43 86.6 10

80 27 130 13 306 6 18 118 64 86.6 7

80 41 160 13 306 6 18 118 95 86.6 5

100 17 140 14 326 6 18 142 80 125 4

100 29 140 14 326 6 18 142 83 125 5

100 39 175 15 326 6 18 143 116 125 7

125 18 120 18 356 6 20 173 60 188 5

125 27 185 19 356 6 20 174 92 189 7

125 37 240 20 356 6 20 175 144 189 13

150 15 195 22 381 6 20 207 101 271 9

150 25 200 23 381 6 20 208 106 271 12

150 34 235 23 381 6 20 208 141 271 18

200 14 175 33 448 6 22 265 76 453 30

200 22 210 34 448 6 22 265 113 453 20

200 33 290 41 448 6 22 268 195 453 38

250 13 180 47 517 6 24 321 80 684 48

250 19 220 48 517 6 24 321 120 684 32

250 32 315 54 517 6 24 323 212 684 68

300 14 215 64 592 6 24 375 106 948 53

300 20 260 66 592 6 24 376 152 948 62

300 29 330 72 592 6 24 377 224 948 94

350 14 195 81 642 6 26 410 116 1136 49

350 20 240 84 642 6 26 411 163 1139 68

350 27 320 90 642 6 26 412 240 1139 104

400 11 215 103 700 6 28 465 98 1474 149

400 16 265 108 700 6 28 465 150 1474 87

400 22 320 114 700 6 28 466 205 1474 106

450 10 230 127 755 6 30 520 108 1856 150

450 16 280 131 755 6 30 520 162 1856 100

450 24 365 138 755 6 30 521 245 1856 167

500 10 240 143 805 6 30 578 120 2291 208

500 15 305 154 805 6 30 579 186 2291 169

500 26 420 162 805 6 30 578 300 2291 294

600 9 255 212 955 6 32 684 125 3258 296
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Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight 
Outside 

dimensions

Flange Bellows
Angular 

adjustment
force rate

Borehole
pattern acc.
to EN 1092

Sheet
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H PN C1 Da Lb Ae C∆α

- Degrees mm kg mm - mm mm mm cm²
Nm/De-

grees

600 16 345 223 955 6 32 684 216 3258 216

600 20 420 241 955 6 32 685 288 3258 363

700 8 280 330 1082 6 40 788 132 4375 415

700 12 345 342 1082 6 40 788 197 4375 277

700 16 405 348 1082 6 40 790 256 4389 376

800 8 310 434 1197 6 44 900 148 5715 549

800 12 385 451 1197 6 44 900 222 5715 366

800 14 445 448 1197 6 44 896 282 5699 471

ANGULAR EXPANSION JOINT with fixed flanges · type WN F-F · nominal pressure PN 10

50 19 95 12 281 16 20 84 30 42.5 3

50 28 120 12 281 16 20 84 52 42.5 2

50 39 145 12 281 16 20 84 78 41.8 4

65 17 100 14 301 16 20 100 32 62.8 5

65 26 115 14 301 16 20 100 48 62.8 3

65 32 120 14 301 16 20 100 56 62.8 3

80 14 100 15 316 16 20 118 34 87 6

80 24 120 15 316 16 20 118 56 87 4

80 35 165 16 316 16 20 118 99 86 7

100 19 120 19 336 16 22 142 55 125 10

100 26 145 19 336 16 22 142 82 125 7

100 38 185 20 336 16 22 143 120 125 12

125 18 125 22 366 16 22 173 61 188 11

125 27 155 23 366 16 22 174 94 189 12

125 36 200 25 366 16 22 176 138 189 20

150 17 135 31 413 16 24 207 69 271 22

150 25 215 34 413 16 24 208 110 271 21

150 33 270 37 413 16 24 210 160 271 31

200 14 190 45 482 10 24 267 80 453 31

200 22 225 46 482 10 24 266 116 453 32

200 33 300 52 482 10 24 268 195 453 63

250 13 195 61 547 10 26 322 85 682 52

250 19 235 62 547 10 26 321 123 683 53

250 31 355 77 547 10 26 326 244 684 113

300 14 230 79 605 10 26 377 116 948 95

300 20 270 82 605 10 26 377 160 948 87

300 26 330 89 605 10 26 378 216 948 143

350 14 210 108 665 10 30 411 124 1135 79

350 20 265 115 665 10 30 413 180 1139 121

350 25 320 119 665 10 30 413 231 1139 159

400 13 230 150 755 10 32 467 135 1474 161

400 19 280 155 755 10 32 467 188 1474 153

400 24 350 160 755 10 32 466 260 1474 238

450 13 250 191 815 10 36 522 145 1856 188

450 18 315 204 815 10 36 523 210 1856 213

450 24 395 225 815 10 36 525 288 1856 341
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Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight 
Outside 

dimensions

Flange Bellows
Angular 

adjustment
force rate

Borehole
pattern acc.
to EN 1092

Sheet
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H PN C1 Da Lb Ae C∆α

- Degrees mm kg mm - mm mm mm cm²
Nm/De-

grees

500 10 235 220 870 10 38 576 124 2277 285

500 15 300 234 870 10 38 580 192 2291 268

500 23 400 249 870 10 38 580 288 2291 451

600 9 285 320 1002 10 42 681 128 3236 562

600 14 415 345 1002 10 42 685 256 3258 408

600 18 425 358 1002 10 42 687 269 3258 513

700 8 275 483 1135 10 50 791 140 4378 795

700 12 345 501 1135 10 50 791 209 4378 530

700 16 420 524 1135 10 50 793 282 4389 669

ANGULAR EXPANSION JOINT with fixed flanges · type WN F-F · nominal pressure PN 16

50 14 90 12 281 16 20 84 22 42.5 4

50 23 105 12 281 16 20 84 37 42.5 2

50 34 135 12 281 16 20 84 69 41.8 5

65 16 100 14 301 16 20 100 32 62.8 5

65 25 115 14 301 16 20 100 48 62.8 3

65 31 130 14 301 16 20 105 66 65.5 5

80 15 110 16 316 16 20 114 45 83.2 8

80 25 130 16 316 16 20 118 62 86 8

80 31 145 16 316 16 20 118 77 86 8

100 12 105 19 336 16 22 142 42 125 23

100 24 135 19 336 16 22 143 72 125 11

100 34 175 21 336 16 22 144 112 125 17

125 18 130 25 378 16 22 173 67 186 14

125 25 185 27 378 16 22 176 121 189 22

125 31 195 28 378 16 22 177 129 189 28

150 17 145 35 427 16 24 207 74 269 26

150 21 200 36 427 16 24 208 91 271 25

150 32 270 40 427 16 24 210 160 271 50

200 14 195 53 492 16 26 266 84 451 56

200 22 240 56 492 16 26 268 130 453 56

200 28 295 62 492 16 26 270 186 453 86

250 13 220 79 565 16 29 324 92 684 104

250 19 255 79 565 16 29 321 130 678 83

250 23 310 85 565 16 29 324 183 684 115

300 11 230 113 650 16 32 377 97 945 153

300 14 255 116 650 16 32 377 121 945 122

300 20 325 123 650 16 32 378 192 948 161

350 11 200 152 720 16 35 411 103 1134 230

350 14 225 155 720 16 35 411 128 1134 184

350 20 280 161 720 16 35 413 180 1139 204

400 10 220 211 802 16 38 468 112 1474 318

400 14 260 214 802 16 38 466 156 1474 397

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.
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Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight 
Outside 

dimensions

Flange Bellows
Angular 

adjustment
force rate

Borehole
pattern acc.
to EN 1092

Sheet
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H PN C1 Da Lb Ae C∆α

- Degrees mm kg mm - mm mm mm cm²
Nm/De-

grees

400 19 295 221 802 16 38 467 188 1474 259

450 10 235 259 862 16 42 520 120 1844 419

450 15 310 266 862 16 42 519 196 1847 429

450 18 315 269 862 16 42 520 202 1846 330

500 10 255 331 937 16 46 581 130 2291 707

500 15 320 344 937 16 46 581 195 2291 471

500 19 380 354 937 16 46 580 256 2291 507

600 6 245 509 1080 16 55 683 101 3240 1545

600 13 350 534 1080 16 55 683 202 3240 773

600 18 410 549 1080 16 55 686 266 3258 738

ANGULAR EXPANSION JOINT with fixed flanges · type WN F-F · nominal pressure PN 25

50 14 90 12 281 40 20 84 26 42.1 5

50 23 110 12 281 40 20 84 44 42.1 3

50 29 125 12 281 40 20 84 61 41.8 5

65 17 110 16 301 40 22 103 42 64.1 11

65 21 120 16 301 40 22 103 53 64.1 9

65 26 130 16 301 40 22 103 63 64.1 7

80 17 115 21 328 40 24 118 44 86 14

80 21 125 21 328 40 24 118 55 86 12

80 26 135 21 328 40 24 118 66 86 10

100 14 115 27 363 40 26 144 46 125 23

100 23 145 28 363 40 26 144 76 125 14

100 28 165 28 363 40 26 144 96 125 20

125 13 130 38 412 40 28 176 53 189 42

125 22 165 39 412 40 28 176 88 189 25

125 27 195 41 412 40 28 178 118 189 38

150 12 145 50 452 40 30 210 61 271 63

150 20 185 52 452 40 30 210 101 271 38

150 29 280 58 452 40 30 212 152 271 70

200 11 160 73 520 25 32 269 69 453 133

200 14 180 75 520 25 32 269 92 453 100

200 23 305 86 520 25 32 271 174 453 113

250 9 170 109 615 25 35 323 72 679 241

250 14 240 117 615 25 35 323 144 679 121

250 19 270 117 615 25 35 322 176 681 162

300 11 205 171 707 25 38 380 103 948 395

300 14 230 175 707 25 38 380 128 948 316

300 18 285 183 707 25 38 380 180 948 226

350 11 220 225 777 25 42 414 109 1137 457

350 14 250 230 777 25 42 414 136 1137 366

350 17 275 234 777 25 42 414 164 1137 305

400 8 220 289 842 25 48 470 90 1474 871

400 13 280 300 842 25 48 470 150 1474 523

400 17 320 303 842 25 48 468 196 1473 469

450 8 240 378 910 25 54 523 96 1848 1103
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Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight 
Outside 

dimensions

Flange Bellows
Angular 

adjustment
force rate

Borehole
pattern acc.
to EN 1092

Sheet
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H PN C1 Da Lb Ae C∆α

- Degrees mm kg mm - mm mm mm cm²
Nm/De-

grees

450 13 300 393 910 25 54 523 160 1848 662

450 17 380 403 910 25 54 519 240 1837 567

500 7 255 450 970 25 58 574 102 2256 1495

500 13 320 467 970 25 58 575 170 2259 870

500 18 390 485 970 25 58 581 238 2284 755

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.
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Design type WN R-R

HKS angular expansion joint with compact design, consisting of multi-convolution and 
multi-layered metal bellows with welding ends (pipe nozzle) made of standardised pipes 
in line with EN 10216/10217 ff or rolled sheet metal in line with EN 10028 ff and joint ten-
sioners for absorbing the axial reaction forces.

TYPE WN R-R ≥ DN 100 TYPE WN R-R ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve
 › External protective sleeve or telescopic inner sleeve

On customer request:

 › With 30° groove or special dimensions
 › With special coating, galvanised or hot galvanised
 › Connection variants with swivel, fi xed or welding neck fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Selection of the Material combination depending on installation and ambient conditions.

Materialcombination 1)

Component
Permitted oper-
ating tempera-

ture TS 2)Metal bellows Welding end,
joint tensioners 4)

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0345 (P235GH) -10 °C bis 400 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of one-sided angular movements

 › Reduction of tensions in the pipe system

› Absorption of large movements in two-joint 
and three-joint pipe systems

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions
and ship building

› Food processing industry

› Gas, water supply, building and 
heating technology

› Energy and offshore technology, oil and 
gas production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry

› Steel and smelting industry, cement and
brick kilns, fl ue gas desulphurisation plants

ANGULAR EXPANSION JOINT with welding ends Type WN R-R

DN 50 - DN 80

DN 100 - DN 800

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.

125 of 184



Corrugated expansion joints | HKS

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.

Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight
Outside 

dimensions

Welding end Bellows
Angular 

adjustment
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H da s Da Lb Ae C∆α

- Degrees mm kg mm mm mm mm mm cm²
Nm/De-

grees

ANGULAR EXPANSION JOINT with welding ends · type WN R-R · nominal pressure PN 6

50 19 260 3.9 200 60.3 2.9 84 30 42.5 3

50 28 275 4 200 60.3 2.9 84 44 42.5 2

50 38 290 4.1 200 60.3 2.9 84 59 42.5 2

65 17 265 4.8 221 76.1 2.9 105 33 66.4 3

65 26 280 4.9 221 76.1 2.9 105 49 66.4 2

65 37 295 4.8 216 76.1 2.9 100 64 62.8 3

80 19 275 5.6 234 88.9 3.2 118 45 87 5

80 29 300 5.8 234 88.9 3.2 118 67 87 3

80 41 325 6.2 234 88.9 3.2 118 95 86.6 5

100 18 285 7.4 258 114.3 3.6 142 53 132 10

100 27 310 7.6 258 114.3 3.6 142 80 132 7

100 38 340 8.1 258 114.3 3.6 142 111 132 8

125 18 290 9.6 290 139.7 4.0 174 60 196 9

125 30 355 11 290 139.7 4.0 174 122 197 10

125 37 375 12 291 139.7 4.0 175 144 198 13

150 17 295 13 323 168.3 4.5 207 66 280 11

150 27 350 14 323 168.3 4.5 207 118 281 13

150 33 370 15 324 168.3 4.5 208 141 282 17

200 14 305 22 393 219.1 6.3 265 74 465 26

200 25 365 24 394 219.1 6.3 266 135 467 23

200 33 465 33 395 219.1 6.3 267 225 469 45

250 13 320 37 463 273 6.3 321 79 699 41

250 22 380 39 463 273 6.3 321 140 700 44

250 30 460 46 465 273 6.3 323 220 705 62

300 14 345 50 526 323.9 7.1 374 104 963 47

300 23 440 57 528 323.9 7.1 376 200 970 68

300 29 470 60 529 323.9 7.1 377 228 972 102

350 11 330 57 558 355.6 8.0 406 90 1146 75

350 23 430 65 563 355.6 8.0 411 191 1163 82

350 28 485 69 564 355.6 8.0 412 244 1165 109

400 11 340 72 624 406.4 8.0 464 96 1498 132

400 18 420 80 626 406.4 8.0 466 177 1502 84

400 26 545 89 626 406.4 8.0 466 303 1502 167

450 10 355 100 680 457 8.0 520 106 1884 247

450 18 440 108 680 457 8.0 520 189 1886 128

450 24 500 114 681 457 8.0 521 249 1889 166

500 10 365 115 737 508 8.0 577 114 2322 255

500 18 450 121 737 508 8.0 577 199 2322 146

500 23 530 138 739 508 8.0 579 278 2332 229

600 11 400 171 881 610 8.0 681 148 3285 310
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Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight
Outside 

dimensions

Welding end Bellows
Angular 

adjustment
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H da s Da Lb Ae C∆α

- Degrees mm kg mm mm mm mm mm cm²
Nm/De-

grees

600 18 510 216 884 610 8.0 684 247 3301 269

600 23 580 233 885 610 8.0 685 320 3308 486

700 8 390 267 1012 711 8.0 790 130 4440 679

700 14 490 286 1012 711 8.0 790 230 4442 310

700 18 575 316 1014 711 8.0 792 314 4454 506

800 8 405 320 1121 813 8.0 899 144 5776 618

800 12 475 331 1121 813 8.0 899 214 5773 515

800 16 545 340 1121 813 8.0 899 282 5770 582

ANGULAR EXPANSION JOINT with welding ends · type WN R-R · nominal pressure PN 10

50 19 260 3.9 200 60.3 2.9 84 30 42.5 3

50 28 275 4 200 60.3 2.9 84 44 42.5 2

50 36 325 4.6 200 60.3 2.9 84 95 41.8 3

65 17 265 4.5 216 76.1 2.9 100 32 62.8 5

65 26 280 4.7 216 76.1 2.9 100 48 62.8 3

65 36 305 5.4 221 76.1 2.9 105 76 65.5 5

80 16 275 5.4 230 88.9 3.2 114 45 83.2 8

80 25 300 5.5 230 88.9 3.2 114 68 83.2 5

80 35 330 6.4 234 88.9 3.2 118 99 86 7

100 17 285 7.8 258 114.3 3.6 142 53 132 10

100 26 310 8.1 258 114.3 3.6 142 80 132 7

100 32 330 8.4 258 114.3 3.6 142 97 132 9

125 18 290 9.8 287 139.7 4.0 171 60 194 11

125 23 310 11 290 139.7 4.0 174 77 197 11

125 31 345 12 291 139.7 4.0 175 112 198 17

150 17 310 18 335 168.3 4.5 207 68 281 22

150 27 360 20 335 168.3 4.5 207 121 281 23

150 32 395 22 337 168.3 4.5 209 154 284 30

200 14 315 30 407 219.1 6.3 265 76 466 48

200 25 380 33 408 219.1 6.3 266 139 468 42

200 34 500 40 410 219.1 6.3 268 260 472 91

250 13 330 48 473 273 6.3 321 80 699 78

250 22 400 52 474 273 6.3 322 147 703 66

250 28 480 59 476 273 6.3 324 228 707 103

300 14 360 66 536 323.9 7.1 376 108 969 135

300 20 405 70 536 323.9 7.1 376 156 970 87

300 29 505 83 539 323.9 7.1 379 252 979 172

350 14 370 76 571 355.6 8.0 411 116 1162 145

350 20 415 78 571 355.6 8.0 411 163 1162 103

350 25 480 89 573 355.6 8.0 413 231 1169 163

400 11 350 99 652 406.4 8.0 462 98 1491 252

400 19 420 104 652 406.4 8.0 462 171 1491 144

400 24 515 138 658 406.4 8.0 468 252 1512 250

450 11 400 143 721 457 8.0 521 136 1887 447

450 16 425 147 721 457 8.0 521 166 1889 248

450 21 500 164 723 457 8.0 523 240 1898 315
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Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight
Outside 

dimensions

Welding end Bellows
Angular 

adjustment
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H da s Da Lb Ae C∆α

- Degrees mm kg mm mm mm mm mm cm²
Nm/De-

grees

500 10 380 182 800 508 8.0 578 119 2326 390

500 15 440 191 800 508 8.0 578 178 2326 260

500 23 540 211 801 508 8.0 579 278 2332 384

600 9 400 255 907 610 8.0 685 128 3308 720

600 16 495 273 907 610 8.0 685 224 3308 412

600 20 560 285 907 610 8.0 685 288 3308 540

700 8 415 385 1031 711 10.0 791 135 4446 914

700 14 515 408 1031 711 10.0 791 236 4446 523

700 18 600 438 1033 711 10.0 793 317 4456 911

ANGULAR EXPANSION JOINT with welding ends · type WN R-R · nominal pressure PN 16

50 19 265 3.9 200 60.3 2.9 84 35 42.1 4

50 28 285 4.1 200 60.3 2.9 84 52 42.1 3

50 34 300 4.3 200 60.3 2.9 84 69 41.8 5

65 16 265 4.5 216 76.1 2.9 100 32 62.8 5

65 25 280 4.7 216 76.1 2.9 100 48 62.8 3

65 31 295 5.3 221 76.1 2.9 105 66 65.5 5

80 15 270 5.9 234 88.9 3.2 118 38 86 12

80 25 295 6.2 234 88.9 3.2 118 62 86 8

80 31 310 6.5 234 88.9 3.2 118 77 86 8

100 15 295 9.6 256 114.3 3.6 140 53 130 13

100 23 335 13 270 114.3 3.6 142 96 132 13

100 29 355 13 271 114.3 3.6 143 116 133 17

125 15 300 15 300 139.7 4.0 172 61 195 22

125 22 350 16 302 139.7 4.0 174 110 197 20

125 31 365 17 304 139.7 4.0 176 124 200 30

150 14 310 21 349 168.3 4.5 207 69 281 40

150 22 345 22 349 168.3 4.5 207 104 281 27

150 34 405 26 352 168.3 4.5 210 162 286 54

200 12 330 39 417 219.1 6.3 265 77 465 85

200 20 370 41 418 219.1 6.3 266 119 468 49

200 28 425 46 420 219.1 6.3 268 173 472 83

250 10 335 53 478 273 6.3 318 82 692 160

250 18 395 56 478 273 6.3 318 143 692 92

250 22 405 59 483 273 6.3 323 152 704 109

300 11 355 89 567 323.9 7.1 377 92 972 254

300 14 375 91 567 323.9 7.1 377 114 972 203

300 20 420 95 567 323.9 7.1 377 160 972 145

350 11 360 108 612 355.6 8.0 412 98 1165 275

350 14 385 111 611 355.6 8.0 411 124 1163 186

350 20 440 119 613 355.6 8.0 413 180 1169 209

400 8 370 160 686 406.4 8.0 464 101 1497 540

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.

128 of 184



HKS | Corrugated expansion joints

Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight
Outside 

dimensions

Welding end Bellows
Angular 

adjustment
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H da s Da Lb Ae C∆α

- Degrees mm kg mm mm mm mm mm cm²
Nm/De-

grees

400 14 450 170 686 406.4 8.0 464 177 1497 309

400 21 515 184 689 406.4 8.0 467 242 1508 333

450 8 360 181 744 457 8.0 522 87 1893 665

450 13 415 190 744 457 8.0 522 144 1893 399

450 23 545 216 746 457 8.0 524 274 1899 498

500 10 405 231 801 508 8.0 579 124 2332 864

500 15 465 241 801 508 8.0 579 185 2332 576

500 21 590 276 804 508 8.0 582 306 2346 646

600 6 380 317 923 610 10.0 683 100 3295 1392

600 11 450 332 923 610 10.0 683 166 3295 836

600 18 560 391 927 610 10.0 687 269 3316 812

ANGULAR EXPANSION JOINT with welding ends · type WN R-R · nominal pressure PN 25

50 15 265 4 200 60.3 2.9 84 35 41.8 9

50 25 285 4.2 200 60.3 2.9 84 52 41.8 6

50 29 290 4.2 200 60.3 2.9 84 61 41.8 5

65 17 285 6.5 219 76.1 2.9 103 42 64.1 11

65 21 295 6.6 219 76.1 2.9 103 53 64.1 9

65 26 305 6.7 219 76.1 2.9 103 63 64.1 7

80 17 285 9.3 246 88.9 3.2 118 44 86 14

80 21 295 9.5 246 88.9 3.2 118 55 86 12

80 26 305 9.7 246 88.9 3.2 118 66 86 10

100 14 310 12 268 114.3 3.6 140 68 130 21

100 21 340 13 271 114.3 3.6 143 101 133 19

100 27 330 13 271 114.3 3.6 143 90 133 20

125 14 330 21 314 139.7 4.0 172 78 194 36

125 21 350 22 317 139.7 4.0 175 100 199 36

125 28 400 25 319 139.7 4.0 177 149 201 48

150 13 340 29 358 168.3 4.5 206 88 279 61

150 21 345 30 359 168.3 4.5 207 92 280 43

150 24 365 31 361 168.3 4.5 209 116 284 56

200 9 340 51 427 219.1 6.3 267 80 468 181

200 16 365 52 426 219.1 6.3 266 102 467 106

200 20 390 55 428 219.1 6.3 268 131 472 86

250 10 380 86 510 273 7.1 320 106 696 274

250 16 385 89 514 273 7.1 324 115 707 158

250 19 410 91 514 273 7.1 324 137 707 171

300 11 370 133 599 323.9 8.0 377 96 973 356

300 15 440 143 599 323.9 8.0 377 168 973 204

300 20 450 146 601 323.9 8.0 379 177 979 245

350 11 410 163 635 355.6 8.0 413 128 1169 490

350 14 415 165 636 355.6 8.0 414 134 1173 370

350 20 500 179 637 355.6 8.0 415 218 1174 410

400 8 390 185 686 406.4 10.0 464 108 1496 897

400 13 420 193 688 406.4 10.0 466 140 1505 496

400 16 450 197 688 406.4 10.0 466 168 1505 413
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Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight
Outside 

dimensions

Welding end Bellows
Angular 

adjustment
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H da s Da Lb Ae C∆α

- Degrees mm kg mm mm mm mm mm cm²
Nm/De-

grees

450 7 385 258 764 457 10.0 524 92 1899 1494

450 12 445 270 764 457 10.0 524 152 1899 897

450 17 505 282 764 457 10.0 524 213 1899 641

500 7 390 286 815 508 10.0 575 98 2316 1939

500 12 455 300 815 508 10.0 575 162 2316 1163

500 18 540 410 862 508 10.0 582 238 2346 830

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.
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Design type KN F-F

HKS angular expansion joint with compact design, consisting of multi-convolution and 
multi-layered metal bellows with standardised fi xed fl anges in line with EN 1092-1 type 
01 and joint tensioners for absorbing the axial reaction forces.

TYPE KN F-F ≥ DN 100 TYPE KN F-F ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve
 › External protective sleeve or telescopic inner sleeve

On customer request:

 › Flanges in line with ASME, JIS, BS
 › With special coating, galvanised or hot galvanised
 › Connection variants with weld end or swivel fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Selection of the Material combination depending on installation and ambient conditions.

Materialcombination 1)

Component
Permitted oper-
ating tempera-

ture TS 2)Metal bellows Flange, 
joint tensioners 4)

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0038 (S235JR) -10 °C bis 300 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of all-around angular movements

 › Reduction of tensions in the pipe system

› Absorption of large movements in two-joint
and three-joint pipe systems

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions
and ship building

› Food processing industry

› Gas and water supply, building and 
heating technology

› Energy and offshore technology, oil and 
gas production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry

› Steel and smelting industry, cement and
brick kilns, fl ue gas desulphurisation plants

ANGULAR EXPANSION JOINT with fi xed fl anges Type KN F-F

DN 50 - DN 80

DN 100 - DN 700

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.
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Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.

Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight
Outside 

dimensions

Flange Bellows
Angular 

adjustment
force rate

Borehole
pattern acc.
to EN 1092

Sheet
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H PN C1 Da Lb Ae C∆α

- Degrees mm kg mm - mm mm mm cm²
Nm/De-

grees

ANGULAR EXPANSION JOINT with fixed flanges · type KN F-F · nominal pressure PN 6

50 19 90 9 256 6 16 84 30 42.5 3

50 33 115 9.2 256 6 16 84 52 42.5 2

50 42 140 9.5 256 6 16 84 78 42.1 2

65 17 95 11 276 6 16 105 33 66.4 3

65 26 110 11 276 6 16 105 49 66.4 2

65 37 125 11 276 6 16 100 64 62.8 3

80 18 105 15 306 6 18 118 43 86.6 10

80 27 130 15 306 6 18 118 64 86.6 7

80 41 160 15 306 6 18 118 95 86.6 5

100 17 140 16 326 6 18 142 80 125 4

100 29 140 17 326 6 18 142 83 125 5

100 39 175 17 326 6 18 143 116 125 7

125 18 120 25 370 6 20 173 60 188 5

125 27 185 23 356 6 20 174 92 189 7

125 37 240 24 356 6 20 175 144 189 13

150 15 195 27 381 6 20 207 101 271 9

150 25 200 28 381 6 20 208 106 271 12

150 34 235 28 381 6 20 208 141 271 18

200 14 175 43 448 6 22 265 76 453 30

200 22 210 44 448 6 22 265 113 453 20

200 33 290 51 448 6 22 268 195 453 38

250 13 180 64 517 6 24 321 80 684 48

250 19 220 65 517 6 24 321 120 684 32

250 32 315 72 517 6 24 323 212 684 68

300 14 215 91 592 6 24 375 106 948 53

300 20 260 94 592 6 24 376 152 948 62

300 29 330 99 592 6 24 377 224 948 94

350 14 280 124 642 6 26 412 199 1139 67

350 20 240 126 656 6 26 411 163 1139 68

350 27 320 124 642 6 26 412 240 1139 104

400 11 215 165 720 6 28 465 98 1474 149

400 16 265 155 700 6 28 465 150 1474 87

400 22 320 161 700 6 28 466 205 1474 106

450 13 255 198 765 6 30 520 135 1856 120

450 18 315 195 755 6 30 521 194 1856 140

450 24 365 198 755 6 30 521 245 1856 167

500 10 240 278 865 6 30 578 120 2291 208

500 15 305 256 835 6 30 579 186 2291 169

500 26 420 235 805 6 30 578 300 2291 294

600 11 295 388 975 6 32 685 161 3258 288
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Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight
Outside 

dimensions

Flange Bellows
Angular 

adjustment
force rate

Borehole
pattern acc.
to EN 1092

Sheet
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H PN C1 Da Lb Ae C∆α

- Degrees mm kg mm - mm mm mm cm²
Nm/De-

grees

600 16 345 360 955 6 32 684 216 3258 216

600 20 420 378 955 6 32 685 288 3258 363

700 9 415 571 1082 6 40 791 269 4389 312

700 12 345 610 1112 6 40 788 197 4375 277

700 16 405 557 1082 6 40 790 256 4389 376

ANGULAR EXPANSION JOINT with fixed flanges · type KN F-F · nominal pressure PN 10

50 18 180 15 281 16 20 84 112 41.8 3

50 28 120 14 281 16 20 84 52 42.1 3

50 39 145 14 281 16 20 84 78 41.8 4

65 17 105 16 301 16 20 107 39 67.4 4

65 27 125 16 301 16 20 105 59 65.1 5

65 31 135 16 301 16 20 105 68 65.1 4

80 14 155 18 316 16 20 114 90 83.2 4

80 25 135 18 316 16 20 114 68 83.2 5

80 35 165 19 316 16 20 118 99 86 7

100 14 220 24 336 16 22 143 159 125 10

100 26 145 23 340 16 22 142 82 125 7

100 38 185 24 336 16 22 143 120 125 12

125 17 160 28 366 16 22 175 96 189 10

125 27 165 31 374 16 22 175 100 189 17

125 36 200 30 366 16 22 176 138 189 20

150 17 170 41 413 16 24 207 104 271 15

150 25 215 42 413 16 24 208 110 271 21

150 33 270 45 413 16 24 210 160 271 31

200 14 190 61 482 10 24 267 80 453 31

200 22 225 61 482 10 24 266 116 453 32

200 33 300 68 482 10 24 268 195 453 63

250 13 195 87 547 10 26 322 85 682 52

250 19 235 88 547 10 26 321 123 683 53

250 31 355 103 547 10 26 326 244 684 113

300 14 230 117 605 10 26 377 116 948 95

300 20 270 119 605 10 26 377 160 948 87

300 26 330 127 605 10 26 378 216 948 143

350 14 260 160 665 10 30 412 171 1139 96

350 20 265 179 685 10 30 413 180 1139 121

350 25 320 168 665 10 30 413 231 1139 159

400 13 320 239 755 10 32 468 224 1474 159

400 19 290 256 775 10 32 468 196 1474 182

400 24 350 237 755 10 32 466 260 1474 238

450 14 365 309 815 10 36 522 260 1856 234

450 18 315 331 835 10 36 523 210 1856 213

450 24 395 328 815 10 36 525 288 1856 341

500 10 340 395 892 10 38 573 234 2270 242

500 15 355 406 892 10 38 579 247 2291 282

133 of 184



Corrugated expansion joints | HKS

Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight
Outside 

dimensions

Flange Bellows
Angular 

adjustment
force rate

Borehole
pattern acc.
to EN 1092

Sheet
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H PN C1 Da Lb Ae C∆α

- Degrees mm kg mm - mm mm mm cm²
Nm/De-

grees

500 23 400 420 892 10 38 580 288 2291 451

600 9 380 541 1002 10 42 681 224 3236 321

600 14 415 550 1002 10 42 685 256 3258 408

600 18 425 562 1002 10 42 687 269 3258 513

ANGULAR EXPANSION JOINT with fixed flanges · type KN F-F · nominal pressure PN 16

50 17 125 14 281 16 20 84 61 42.1 3

50 23 110 14 281 16 20 84 44 42.1 3

50 34 135 14 281 16 20 84 69 41.8 5

65 9 120 16 301 16 20 100 56 62.8 3

65 16 135 17 301 16 20 105 68 65.1 4

65 31 140 17 301 16 20 103 73 64.1 6

80 8 165 24 328 16 20 118 97 85.5 6

80 16 140 23 328 16 20 118 74 86.6 6

80 23 140 24 328 16 20 118 75 86 6

100 10 195 28 348 16 22 143 130 125 12

100 27 155 28 348 16 22 144 92 125 12

100 34 175 29 348 16 22 144 112 125 17

125 19 215 36 378 16 22 177 148 189 24

125 25 185 34 378 16 22 176 121 189 22

125 31 195 36 378 16 22 177 129 189 28

150 16 160 51 437 16 24 207 92 269 21

150 21 200 49 427 16 24 208 91 271 25

150 32 270 53 427 16 24 210 160 271 50

200 14 195 75 492 16 26 266 84 451 56

200 22 240 78 492 16 26 268 130 453 56

200 28 295 84 492 16 26 270 186 453 86

250 13 220 122 575 16 29 324 92 684 104

250 19 255 115 565 16 29 321 130 678 83

250 23 310 121 565 16 29 324 183 684 115

300 11 275 178 650 16 32 377 146 945 102

300 17 275 178 650 16 32 378 144 948 127

300 20 325 183 650 16 32 378 192 948 161

350 8 345 256 720 16 35 415 245 1139 196

350 13 305 247 720 16 35 413 205 1139 179

350 21 320 253 720 16 35 415 218 1139 221

400 9 320 350 802 16 38 467 215 1474 226

400 13 340 350 802 16 38 466 234 1474 265

400 21 410 377 802 16 38 470 300 1474 393

450 10 360 435 862 16 42 524 244 1856 327

450 14 440 457 862 16 42 525 320 1856 461

450 17 385 438 862 16 42 523 270 1856 418

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.
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Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight
Outside 

dimensions

Flange Bellows
Angular 

adjustment
force rate

Borehole
pattern acc.
to EN 1092

Sheet
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H PN C1 Da Lb Ae C∆α

- Degrees mm kg mm - mm mm mm cm²
Nm/De-

grees

ANGULAR EXPANSION JOINT with fixed flanges · type KN F-F · nominal pressure PN 25

50 10 120 14 281 40 20 84 52 42.1 3

50 21 135 14 281 40 20 84 69 41.8 5

50 29 125 15 281 40 20 84 61 41.8 5

65 9 145 19 301 40 22 105 59 65.1 5

65 14 155 19 301 40 22 103 73 64.1 6

65 23 140 19 301 40 22 105 57 65.5 6

80 13 165 27 328 40 24 118 77 86 8

80 17 145 27 328 40 24 114 59 82.7 18

80 21 140 27 328 40 24 118 55 86 12

100 11 195 36 363 40 26 144 125 125 18

100 20 160 35 363 40 26 143 90 125 16

100 32 190 36 363 40 26 145 118 125 26

125 11 210 53 412 40 28 176 135 189 30

125 21 225 54 412 40 28 177 148 189 39

125 27 240 56 412 40 28 179 160 189 47

150 11 240 73 452 40 30 210 160 271 50

150 21 255 75 452 40 30 211 128 271 48

150 29 280 76 452 40 30 212 152 271 70

200 12 240 110 520 25 32 268 152 453 80

200 18 250 113 520 25 32 270 163 453 98

200 23 305 118 520 25 32 271 174 453 113

250 8 405 196 615 25 35 327 260 684 195

250 14 360 186 615 25 35 325 216 684 181

250 19 290 179 615 25 35 326 147 684 188

300 7 380 311 707 25 38 381 272 948 274

300 12 330 298 707 25 38 379 227 948 253

300 18 350 307 707 25 38 381 245 948 305

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / S235JR. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.
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Design type KN R-R

HKS angular expansion joint with compact design, consisting of multi-convolution 
and multi-layered metal bellows with welding ends (pipe nozzle) made of standardised 
pipes in line with EN 10216/10217 ff or rolled sheet metal in line with EN 10028 ff and 
joint tensioners for absorbing the axial reaction forces.

TYPE KN R-R ≥ DN 100 TYPE KN R-R ≤ DN 80

Special versions

On request, other expansion joints are available with other Nominal diameters, pres-
sure stages and lengths which exceed the standard listed in the tables.

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve
 › External protective sleeve or telescopic inner sleeve

On customer request:

 › With 30° groove or special dimensions
 › With special coating, galvanised or hot galvanised
 › Connection variants with swivel, fi xed or welding neck fl anges

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. Take into account the pressure derating factors of the nominal pressures through operating temperature.
3. Unalloyed steel components receive a base coat for corrosion protection.
4. Selection of the Material combination depending on installation and ambient conditions.

Materialcombination 1)

Component
Permitted oper-
ating tempera-

ture TS 2)Metal bellows Welding end,
 joint tensioners 4)

Standard 3) 1.4541 (X6CrNiTi18-10) 1.0345 (P235GH) -10 °C bis 400 °C

Stainless steel
1.4541 (X6CrNiTi18-10) 

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel 1.4828 (X15CrNiSi20-12) bis 900 °C

Nickel-base alloy 2.4858 (NiCr21Mo - Incoloy 825) -196 °C bis 450 °C

Tasks

 › Absorption of all-around angular movements

 › Reduction of tensions in the pipe system

› Absorption of large movements in two-joint
and three-joint pipe systems

› Reduction of forces and moments 
in connections

Areas of application

› Mechanical engineering, plant engineering, 
apparatus building, pipeline constructions 
and ship building

› Food processing industry

› Gas and water supply, building and 
heating technology

› Energy and offshore technology, oil and 
gas production

› Chemical and pharmaceutical industry, 
acid production

› Paper, textile, cellulose and paint industry

› Steel and smelting industry, cement and
brick kilns, fl ue gas desulphurisation plants

ANGULAR EXPANSION JOINT with welding ends Type KN R-R

DN 50 - DN 80

DN100 - DN 800

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.
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Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.

Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight
Outside 

dimensions

Welding end Bellows
Angular 

adjustment
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H da s Da Lb Ae C∆α

- Degrees mm kg mm mm mm mm mm cm²
Nm/De-

grees

ANGULAR EXPANSION JOINT with welding ends · type KN R-R · nominal pressure PN 6

50 19 260 5.8 230 60.3 2.9 84 30 42.5 3

50 28 275 5.9 230 60.3 2.9 84 44 42.5 2

50 38 290 6.1 230 60.3 2.9 84 59 42.5 2

65 17 265 6.9 251 76.1 2.9 105 33 66.4 3

65 26 280 7.1 251 76.1 2.9 105 49 66.4 2

65 37 295 7 246 76.1 2.9 100 64 62.8 3

80 19 275 7.9 264 88.9 3.2 118 45 87 5

80 29 300 8.1 264 88.9 3.2 118 67 87 3

80 41 325 8.5 264 88.9 3.2 118 95 86.6 5

100 18 285 11 288 114.3 3.6 142 53 132 10

100 27 310 11 288 114.3 3.6 142 80 132 7

100 38 340 11 288 114.3 3.6 142 111 132 8

125 18 290 14 320 139.7 4.0 174 60 196 9

125 30 355 15 320 139.7 4.0 174 122 197 10

125 37 375 15 321 139.7 4.0 175 144 198 13

150 17 295 18 353 168.3 4.5 207 66 280 11

150 27 350 19 353 168.3 4.5 207 118 281 13

150 33 370 20 354 168.3 4.5 208 141 282 17

200 14 315 37 423 219.1 6.3 265 74 465 26

200 25 375 39 424 219.1 6.3 266 135 467 23

200 33 465 44 425 219.1 6.3 267 225 469 45

250 13 320 54 493 273 6.3 321 79 699 41

250 22 380 57 493 273 6.3 321 140 700 44

250 30 460 64 495 273 6.3 323 220 705 62

300 14 345 77 556 323.9 7.1 374 104 963 47

300 23 440 84 558 323.9 7.1 376 200 970 68

300 29 470 87 559 323.9 7.1 377 228 972 102

350 11 330 88 588 355.6 8.0 406 90 1146 75

350 23 440 108 593 355.6 8.0 411 191 1163 82

350 28 495 113 594 355.6 8.0 412 244 1165 109

400 11 350 131 654 406.4 8.0 464 96 1498 132

400 18 430 139 656 406.4 8.0 466 177 1502 84

400 26 555 148 656 406.4 8.0 466 303 1502 167

450 10 355 158 710 457 8.0 520 106 1884 247

450 18 440 165 710 457 8.0 520 189 1886 128

450 24 500 172 711 457 8.0 521 249 1889 166

500 10 365 187 767 508 8.0 577 114 2322 255

500 18 450 193 767 508 8.0 577 199 2322 146

500 23 530 210 769 508 8.0 579 278 2332 229

600 11 410 331 911 610 8.0 681 148 3285 310

600 18 510 350 914 610 8.0 684 247 3301 269
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Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight
Outside 

dimensions

Welding end Bellows
Angular 

adjustment
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H da s Da Lb Ae C∆α

- Degrees mm kg mm mm mm mm mm cm²
Nm/De-

grees

600 23 580 368 915 610 8.0 685 320 3308 486

700 8 390 487 1042 711 8.0 790 130 4440 679

700 14 490 491 1042 711 8.0 790 230 4442 310

700 18 575 522 1044 711 8.0 792 314 4454 506

800 10 450 720 1169 813 8.0 899 180 5776 495

800 12 485 671 1151 813 8.0 899 214 5773 515

800 16 555 658 1151 813 8.0 899 282 5770 582

ANGULAR EXPANSION JOINT with welding ends · type KN R-R · nominal pressure PN 10

50 19 260 5.8 230 60.3 2.9 84 30 42.5 3

50 28 275 5.9 230 60.3 2.9 84 44 42.5 2

50 36 325 6.6 230 60.3 2.9 84 95 41.8 3

65 17 265 6.7 246 76.1 2.9 100 32 62.8 5

65 26 280 6.8 246 76.1 2.9 100 48 62.8 3

65 36 305 7.6 251 76.1 2.9 105 76 65.5 5

80 16 275 7.7 260 88.9 3.2 114 45 83.2 8

80 25 300 7.8 260 88.9 3.2 114 68 83.2 5

80 35 330 8.8 264 88.9 3.2 118 99 86 7

100 17 285 12 288 114.3 3.6 142 53 132 10

100 26 310 12 288 114.3 3.6 142 80 132 7

100 32 330 12 288 114.3 3.6 142 97 132 9

125 18 300 18 317 139.7 4.0 171 60 194 11

125 23 320 18 320 139.7 4.0 174 77 197 11

125 31 355 19 321 139.7 4.0 175 112 198 17

150 17 310 27 365 168.3 4.5 207 68 281 22

150 27 360 28 365 168.3 4.5 207 121 281 23

150 32 395 30 367 168.3 4.5 209 154 284 30

200 14 315 45 437 219.1 6.3 265 76 466 48

200 25 380 48 438 219.1 6.3 266 139 468 42

200 34 510 62 440 219.1 6.3 268 260 472 91

250 13 330 73 503 273 6.3 321 80 699 78

250 22 400 77 504 273 6.3 322 147 703 66

250 28 480 85 506 273 6.3 324 228 707 103

300 14 360 103 566 323.9 7.1 376 108 969 135

300 20 405 107 566 323.9 7.1 376 156 970 87

300 29 505 121 569 323.9 7.1 379 252 979 172

350 14 370 120 601 355.6 8.0 411 116 1162 145

350 20 415 123 601 355.6 8.0 411 163 1162 103

350 25 480 133 603 355.6 8.0 413 231 1169 163

400 11 360 182 682 406.4 8.0 462 98 1491 252

400 19 430 188 682 406.4 8.0 462 171 1491 144

400 24 515 209 688 406.4 8.0 468 252 1512 250

450 11 400 238 751 457 8.0 521 136 1887 447

450 16 425 243 751 457 8.0 521 166 1889 248

450 21 500 260 753 457 8.0 523 240 1898 315
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Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight
Outside 

dimensions

Welding end Bellows
Angular 

adjustment
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H da s Da Lb Ae C∆α

- Degrees mm kg mm mm mm mm mm cm²
Nm/De-

grees

500 10 390 342 830 508 8.0 578 119 2326 390

500 15 450 351 830 508 8.0 578 178 2326 260

500 23 550 372 831 508 8.0 579 278 2332 384

600 11 430 468 937 610 8.0 685 160 3308 576

600 16 495 465 937 610 8.0 685 224 3308 412

600 20 560 477 937 610 8.0 685 288 3308 540

700 8 520 692 1057 711 10.0 787 237 4423 457

700 14 515 735 1061 711 10.0 791 236 4446 523

700 18 600 727 1063 711 10.0 793 317 4456 911

ANGULAR EXPANSION JOINT with welding ends · type KN R-R · nominal pressure PN 16

50 19 265 5.9 230 60.3 2.9 84 35 42.1 4

50 28 285 6.1 230 60.3 2.9 84 52 42.1 3

50 34 300 6.3 230 60.3 2.9 84 69 41.8 5

65 16 275 8.3 246 76.1 2.9 100 32 62.8 5

65 25 290 8.5 246 76.1 2.9 100 48 62.8 3

65 31 305 9 251 76.1 2.9 105 66 65.5 5

80 15 280 11 264 88.9 3.2 118 38 86 12

80 25 305 11 264 88.9 3.2 118 62 86 8

80 31 320 11 264 88.9 3.2 118 77 86 8

100 15 295 18 298 114.3 3.6 140 53 130 13

100 23 335 18 300 114.3 3.6 142 96 132 13

100 29 355 19 301 114.3 3.6 143 116 133 17

125 15 300 22 330 139.7 4.0 172 61 195 22

125 22 350 23 332 139.7 4.0 174 110 197 20

125 31 365 25 334 139.7 4.0 176 124 200 30

150 14 320 37 379 168.3 4.5 207 69 281 40

150 22 355 38 379 168.3 4.5 207 104 281 27

150 34 415 42 382 168.3 4.5 210 162 286 54

200 12 330 60 447 219.1 6.3 265 77 465 85

200 20 370 62 448 219.1 6.3 266 119 468 49

200 28 425 67 450 219.1 6.3 268 173 472 83

250 10 345 94 508 273 6.3 318 82 692 160

250 18 405 97 508 273 6.3 318 143 692 92

250 22 415 101 513 273 6.3 323 152 704 109

300 11 355 146 597 323.9 7.1 377 92 972 254

300 14 375 148 597 323.9 7.1 377 114 972 203

300 20 420 152 597 323.9 7.1 377 160 972 145

350 11 370 195 642 355.6 8.0 412 98 1165 275

350 14 395 198 641 355.6 8.0 411 124 1163 186

350 20 450 206 643 355.6 8.0 413 180 1169 209

400 8 370 276 716 406.4 8.0 464 101 1497 540

400 14 450 286 716 406.4 8.0 464 177 1497 309

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.

140 of 184



HKS | Corrugated expansion joints

Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight
Outside 

dimensions

Welding end Bellows
Angular 

adjustment
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H da s Da Lb Ae C∆α

- Degrees mm kg mm mm mm mm mm cm²
Nm/De-

grees

400 21 515 301 719 406.4 8.0 467 242 1508 333

450 8 370 347 774 457 8.0 522 87 1893 665

450 13 425 345 774 457 8.0 522 144 1893 399

450 23 555 372 776 457 8.0 524 274 1899 498

500 10 430 401 830 508 8.0 578 150 2329 870

500 15 465 410 831 508 8.0 579 185 2332 576

500 21 590 446 834 508 8.0 582 306 2346 646

600 8 580 644 950 610 10.0 680 288 3282 659

600 14 525 641 953 610 10.0 683 233 3295 597

600 18 560 657 957 610 10.0 687 269 3316 812

ANGULAR EXPANSION JOINT with welding ends · type KN R-R · nominal pressure PN 25

50 15 275 7.1 230 60.3 2.9 84 35 41.8 9

50 25 295 7.3 230 60.3 2.9 84 52 41.8 6

50 29 300 7.4 230 60.3 2.9 84 61 41.8 5

65 17 285 9.5 249 76.1 2.9 103 42 64.1 11

65 21 295 9.6 249 76.1 2.9 103 53 64.1 9

65 26 305 9.7 249 76.1 2.9 103 63 64.1 7

80 17 285 15 276 88.9 3.2 118 44 86 14

80 21 295 15 276 88.9 3.2 118 55 86 12

80 26 305 15 276 88.9 3.2 118 66 86 10

100 14 320 21 298 114.3 3.6 140 68 130 21

100 21 350 22 301 114.3 3.6 143 101 133 19

100 27 340 22 301 114.3 3.6 143 90 133 20

125 14 330 31 344 139.7 4.0 172 78 194 36

125 21 350 33 347 139.7 4.0 175 100 199 36

125 28 400 36 349 139.7 4.0 177 149 201 48

150 13 350 50 388 168.3 4.5 206 88 279 61

150 21 355 50 389 168.3 4.5 207 92 280 43

150 24 375 52 391 168.3 4.5 209 116 284 56

200 9 340 79 457 219.1 6.3 267 80 468 181

200 16 365 80 456 219.1 6.3 266 102 467 106

200 20 390 84 458 219.1 6.3 268 131 472 86

250 10 380 137 540 273 7.1 320 106 696 274

250 16 385 141 544 273 7.1 324 115 707 158

250 19 410 143 544 273 7.1 324 137 707 171

300 11 380 247 629 323.9 8.0 377 96 973 356

300 15 450 256 629 323.9 8.0 377 168 973 204

300 20 460 260 631 323.9 8.0 379 177 979 245

350 11 410 271 665 355.6 8.0 413 128 1169 490

350 14 415 274 666 355.6 8.0 414 134 1173 370

350 20 500 287 667 355.6 8.0 415 218 1174 410

400 10 425 339 716 406.4 10.0 464 134 1496 718

400 13 430 343 718 406.4 10.0 466 140 1505 496

400 16 460 348 718 406.4 10.0 466 168 1505 413
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Nomi-
nal

diame-
ter

Angular  
movement
absorption

nominal

Length Weight
Outside 

dimensions

Welding end Bellows
Angular 

adjustment
force rate

External  
diameter

Wall 
thick-
ness

External 
diameter

Corrugated
length

Effective  
diameter

DN ∆α BL G H da s Da Lb Ae C∆α

- Degrees mm kg mm mm mm mm mm cm²
Nm/De-

grees

450 7 420 484 793 457 10.0 523 120 1898 1576

450 13 510 488 793 457 10.0 523 210 1898 901

450 17 515 490 794 457 10.0 524 213 1899 641

500 8 650 753 892 508 10.0 582 340 2346 868

500 12 495 673 889 508 10.0 579 192 2331 1157

500 18 550 723 892 508 10.0 582 238 2346 830

Design: All table values were determined with 1000 nominal stress cycles with nominal operating load. The design is based on operating (nominal) pressures PN 6 - PN 25 and design
temperature 20 °C for the standard material combination 1.4541 / P235GH. For other materials, operating pressure and movement absorption have to be adapted with factors or 
requested separately.
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Lens expansion joints

HKS designs and manufactures lens expansion joints from the simplest standard expansion joints to 

highly complex expansion joints designed especially on the basis of individual customer requirements. 

HKS lens expansion joints are very robust, single layer expansion joints. They have proven their suit-

ability in decades of practical use and can – in contrast to the corrugated expansion joints – also be 

manufactured from unalloyed or low-alloy steel (P265GH, P355NL 2, 16Mo3, 13CrMo44). Other common 

materials such as duplex steel, nickel-base alloys and stainless and heat resistant steel. A round design 

is common for heat exchangers or pipelines. In addition to this, rectangular, oval, polygonal or special 

shapes are also possible. Depending on movement absorption, lens expansion joints are manufactured 

single-convolution or multi-convolution and with a wall thickness up to 10 mm.

Our expansion joints are under continuous 
further development to meet the current 
state of the art and the high requirements 
of the industry. This results in powerful 
and reliable lens expansion joints with 
excellent properties, a long service life 
and the highest quality to continue meet-
ing the highest requirements even in the 

future. This has been proven by numer-
ous certifications, approvals, acceptances 
and customer audits. In addition to the 
ISO 9001 quality management system, 
manufacturer's qualifications such as 
AD2000 HP0, ISO 3834-2, PED module 
H and ASME U-Designator (U-Stamp) 
are also in place. Our development and 

design department is available for techni-
cal consultation for our customers, engi-
neering and solutions for project-oriented 
challenges. For optimum dimensioning of 
the lens expansion joints, we use sets of 
rules such as AD2000 data sheet B13, EN 
13445, EN14917, EJMA, ASME Sec. VIII 
Div. I or finite element method (FEM).
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Areas of application

Application examples for HKS lens expansion joints 
are versatile and flexible. The movement options 
with large expansions and the highly robust design 
are suitable for particularly rough and extreme am-
bient conditions in many industries with different 
media and temperatures. Our high-quality lens 
expansion joints are used in many branches of 
industry such as:

›› Plant engineering

›› Apparatus engineering

›› Power station construction

›› Pipeline construction

›› Mechanical engineering

›› Chemical industry

›› Steel and iron industry

›› Cement industry

The main tasks are:

›› Absorbing expansions

›› Absorbing movement

›› Reduction of tensions

›› Compensation of installation inaccuracies

›› Compensating for settling of buildings
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Lateral expansion joints (e.g. type L-RM R-R)

 › Absorption of lateral movement

 › With swivel fl anges, fi xed fl anges or welding ends

 › Nominal diameters DN 32 – DN 6000 1)

 › Pressure stages PN 1 – PN 63 2)

 › With tension rods or joint tensioners

 › Tie rod absorbs axial reaction forces

Universal expansion joints (e.g. type L-AM R-R)

 › Absorption of axial and/or lateral movement

 › With swivel fl anges, fi xed fl anges or welding ends

 › Nominal diameters DN 32 – DN 6000 1)

 › Pressure stages PN 1 – PN 63 2)

 › In pipes they require fi xed and fl oating bearings
to absorb the axial reaction forces

Axial expansion joints (e.g. type L-AN R-R)

 › Absorption of axial and/or angular movement

 › With swivel fl anges, fi xed fl anges or welding ends

 › Nominal diameters DN 32 – DN 6000 1)

 › Pressure stages PN 1 – PN 63 2)

 › In pipes they require fi xed and fl oating bearings
to absorb the axial reaction forces

Angular expansion joints (e.g. type L-WN R-R) 

 › Absorption of angular movement

 › With fi xed fl anges or welding ends

 › Nominal diameters DN 32 – DN 6000 1)

 › Pressure stages PN 1 – PN 63 2)

 › With single or cardan tension rod for one sided or
all around movement absorption

 › Large bending angles and compact length

 › Tie rod absorbs axial reaction forces

Model variants

HKS lens expansion joints have different designs (axial, lateral, angular and universal expansion joints), materials (depending on 
medium and temperature) and shapes (round, rectangular, oval).

1) Nominal diameters deviating from the standard have to be individually tailored by HKS.

2) Nominal pressures and special requirements (hot air, exhaust gas) deviating from the standard have to be individually tailored by HKS.
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Round lens expansion joints

Lens expansion joints have a relatively 
large convolution height, a singleply and 
a wall thickness between 2 mm and 10 
mm. In contrast to corrugated expansion
joints, individual convolution (lenses) on 
round lens expansion joints are always 

made from two half convolution (half 
shells) and joined with a continuous 
welding seam (circumferential weld). Half 
convolutions are made of circular ring 
plates (round blanks) by forming their 
outer and inner edges through rolling 

bending (crimping) or pressing to pro-
duce an S-shaped profile. The convolu-
tion geometry depends on the operating 
data, the formability of the material and 
the production options.

Main shapes:

Special shapes:

The most commonly used convolution shape for lens expansion joints consists of two 
joined half shells with outside convolution. They are manufactured as single-convolu-
tion or multi-convolution versions depending on movement absorption. Convolution 
heights and Geometrys can be designed in a great variety of ways, with service life 
and pressure resistance tailored to the exact operating conditions.

The manufacturing process of the half shells depends on the Nominal diameter.
DN 32 – DN 500	 compression moulding (deep drawing) of the half shells
DN 550 – DN 6000	 crimping (roll bending) of the half shells

To move connecting welds on lenses on pipes or containers away from the areas with 
a high level of wear, cylindrical ends (L = 3×t) are additionally included. This allows 
the number of stress cycles (service life) to be increased with identical movement 
absorption.

In addition to the main shape with outside convolution, different variants can be 
manufactured as special shapes. 

If the installation conditions allow no convolution positioning on the outside, lens 
expansion joints can be produced with inside convolutions. In contrast to the previ-
ously described form, the continuous weld is then placed in the root of the convolution.

U-shaped convolutions without moulded pipe connection are another special design.
Their opening can be placed facing inwards or outwards. This design is, for example, 
used on slide valves and extension valves or as a dust-free connection between two 
container bottoms.

For special applications and installation situations, half shells with and without mould-
ed pipe connections are required. For example as a sealing membrane or dust protec-
tion, in a heat exchanger shell with different outer diameters or as a collar.
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Rectangular lens expansion joints

HKS rectangular expansion joints with 
lens design are not standardised and are 
individually tailored and manufactured 
depending on customer requirements. 
Convolution heights from 50 mm to 300 
mm and lengths from 50 mm to 160 mm 
are common dimensions for individual 
U-shaped convolutions. The convolu-
tion dimension depends strongly on the 

manufacturing method, the material, the 
convolution radius and the wall thickness. 
So-called profile bars with one to three 
convolutions are produced with a press 
brake in several steps and joined to form 
a rectangular, square or oval expansion 
joint using different corner joining meth-
ods. The shape of the corner joint has a 
crucial influence on the existing tension 

condition in the critical corner areas and 
therefore also determines the service life 
of the expansion joint. The more closely 
the corner resembles a "round corner", 
the longer the service life under other-
wise equal operating conditions. HKS of-
fers five different corner joining methods.

Method I: Single mitre

Method II: Double mitre

Method III: Y mitre

Method IV: Rounded outside

Method V: Fully rounded

The most simple way of producing a corner joint is the single mitre with 45° mitre cuts 
on the profile bars. It is used for very low pressure and expansion levels.

A more beneficial tension distribution in the corners compared to method II is the 
double mitre version with 22.5° mitre cuts. It is only rarely used, however, due to the 
elaborate connection.

Rectangular on the inside (as method I) and rounded on the outside (inserted corner) 
is a very frequently applied joining method which is used for higher expansion levels. 
The channel connection can retain its rectangular shape here and tension distribution 
is better than with method I.

This version is comparable to profile III and is mainly used where small lengths are 
available. The disadvantage is in the area of the inner brim where only a small radius 
is available and where the tip of the inserted corner runs out. This creates high local 
tension peaks which lead to a reduced service life.

With regard to tension distribution, the best choice is the version with rounded inside 
and outside by inserting a fully rounded corner. The disadvantage is that the channel 
also has to have a contour with rounded corners.
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Frequently used materials in lens manufacturing

Material group Material designation

General structural steel
1.0038 
1.0330 
1.0338

S235JR 
DC01 
DC04

High-temperature steel

1.0425
1.0473
1.5415
1.7335

P265GH
P355GH
16Mo3

13CrMo4-5

Fine grained structural steel
1.0565
1.1106

P355NH
P355NL2

Stainless austenitic steel

1.4301
1.4404
1.4529
1.4539
1.4541
1.4571

X5CrNi18-10
X2CrNiMo17-12-2

X1NiCrMoCuN25-20-7
X2NiCrMoCu25-20-5 

X6CrNiTi18-10 
X6CrNiMoTi17-12-2

Heat resistant steel

1.4828
1.4841
1.4876
1.4878

X15CrNiSi20-12
X15CrNiSi25-21

X10NiCrAlTi32-21
X8CrNiTi18-10

Duplex steel 1.4462 X2CrNiMoN22-5-3

Nickel-base alloy
2.4856
2.4858

NiCr22Mo9Nb
NiCr21Mo

As a rule, lens expansion joint convolutions can be manufactured from all materials which are suitable for welding and cold forming. The table shows only a small selection of materials.
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Connection types

Lens expansion joints are manufactured to customer requirements, with or without connections. It is practical to include connec-
tions with fl anges or welding ends for integration into heat exchangers, containers or pipelines.

Welding ends

For most applications for lens expan-
sion joints, the connections between 
the convolutions and the pipe connec-
tions are butt welded. One of the great 
advantages of butt welding is quality 
assurance. This refers to the verifi abil-
ity of the welding seam quality using 
non-destructive testing such as X-ray, 
ultrasound, visual or dye penetration 
testing. For fi llet welds, Xray testing is 
not possible and verifi cation is limited to 
internal irregularities. If the component 
to be connected has a thicker wall than 

the lens convolution, it is usually tapered 
towards the connecting seam. One 
possible method is butt welding with a 
groove. The advantage of this is the geo-
metrically available pool securing and 
therefore the improved and easier weld-
ability. There is a higher risk of crevice 
corrosion, however. Fillet connections 
are also possible for lower strain areas, 
but the risk of crevice corrosion has to 
be taken into account here as well. The 
thickness of the walls to be connected 
should not be less than 2 mm.

Butt welds

Fillet welds

outside

same thickness

fl ush inside

inside

fl ush outside centred

with groove
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Flanges

The advantage of a fl ange connection 
is the ease of mounting. This makes it 
possible to replace an expansion joint 
regardless of the weather even under 
diffi cult installation conditions. This is 
signifi cantly more complicated for ex-
pansion joints with welding ends.

Flange connections are largely stand-
ardised through national and interna-
tional standards (DIN, EN, ANSI, BS or 
JIS) or described by customers factory 
standards. On customer request, special 

fl ange connections with various require-
ments can be implemented. Flange types 
in line with EN 1092-1 are commonly 
used as a standard.

To ensure fl ange connections without 
screws or to create compact shapes or 
lengths, it is common practice to use 
combinations of fi xed fl anges with ad-
ditional welding ends.

Materials are often selected in line with 
the bellows material used.

Welding neck fl ange

Swivel fl ange with collar and welding ends

Angled fl ange

Flat fi xed fl ange with welding ends
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Tie rods

Under pressure (operating or test condi-
tions), lens expansion joints develop an 
axial reaction force across the entire ef-
fective bellows cross section which puts 
additional stress on the neighbouring 

plain and fi xed bearings. This bearing 
stress in the pipe system is drastically 
reduced by using lateral and/or angular 
expansion joints with tie rods. Only the 
adjustment forces and moments from 

the lateral or angular movement are ad-
ditionally introduced into the pipe system 
and absorbed by lightweight fi xed points.

Tension rods

This type of tensioning is used for lateral 
expansion joints or can be used to limit 
the element length or serve as a preten-
sioning device on axial and universal ex-
pansion joints. Threaded rods are placed 
symmetrically around the circumference 
and supported with spherical washers, 
conical washers and nuts. For preten-

sioning or fi xing the length, the version 
without spherical and conical washer is 
suffi cient. For absorbing excess pressure 
(internal pressure), only external tension-
ing is required and additional internal ten-
sioning for negative pressure (vacuum, 
external pressure). All metallic unalloyed 
or low-alloy components such as thread-

ed rods, nuts, conical and spherical 
washers are galvanised or coated with 
an anti-rust primer. Components made of 
stainless highalloy steel are used where 
higher durability is required. Other mate-
rials, hot galvanising, special paints and 
coatings are possible on request.

External tensioning (without negative pressure) External and internal tensioning 

(with negative pressure)

Pretensioning or length fi xing

External tie rods External and internal tie rods

Material group

Material designation

Moulded parts/tabs Spherical/conical washer Tension rods/nuts Joints

Standard (unalloyed steel) 1.0038 (S235JR) 1.0401 (C15) 5.6, 8.8 / 5, 8 1.0038 (S235JR)

High-temperature steel 1.5415 (16Mo3) 1.7225 (42CrMo4) 1.7225 (42CrMo4) 1.5415 (16Mo3)

Stainless steel

1.4301 (X5CrNi18-10)

1.4541 (X6CrNiTi18-10)

1.4571 (X6CrNiMoTi17-12-2)

1.4305 (X8CrNiS18-9) A2, A4

1.4301 (X5CrNi18-10)

1.4541 (X6CrNiTi18-10)

1.4571 (X6CrNiMoTi17-12-2)

Materials for connecting parts
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Hinged tensioners

Single joint or cardan joint tensioners are 
installed on angular expansion joints for 
transferring axial reaction forces. The 
link joints are placed at the centre of the 
bellows axis in pairs and can absorb 
unilateral or allaround rotations. Single 
joint tensioners use an oval fl ange with 
connected tabs and bolts to form a two-
shear connection which allows angular 
rotation only around the centre bolt axis. 

On cardan joint tensioners, the oval 
fl anges are placed with tabs offset by 90° 
and connected with a gimbal ring or box. 
This allows an angular rotation around 
the bellows centre point in all directions. 
Lateral expansion joints are produced 
with double joint tensioners and an ad-
ditional tab for unilateral movements 
and with cardan joint tensioners for all-
around movements. The tensioning is 

generally placed externally and can also 
be placed on the inside, depending on 
expansion joint size, movement type, me-
dium and ambient conditions. All metallic 
unalloyed components are galvanised or 
coated with an anti-rust primer. Versions 
mode from corrosion resistant materials 
or with special coatings are available on 
customer request.

Detail of single joint tensioner

Single joint tensioners

(angular expansion joint for unilateral 

movement absorption)

Double joint tensioners

(lateral expansion joint for unilateral 

movement absorption)

Cardan joint tensioners with ring

(angular expansion joint for all-around

movement absorption)

Detail of cardan joint tensioner
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Inner sleeves

High fl ow velocities of the medium can 
cause turbulences and increased fl ow 
resistance (pressure loss) in piping with 
lens expansion joints. To minimise these 
effects and to transport the medium with 
as little swirling as possible, inner sleeves 
are placed into the expansion joint. For 
highly abrasive media, the lens convolu-
tion is protected by an inner sleeve with a 
suitable wall thickness, made from unal-
loyed (S235JR, P265GH), corrosion re-
sistant (1.4541, 1.4571) or wear resistant 

steel (HARDOX®, XAR®), depending on 
the operating conditions. In operation, 
suffi cient protection has to be ensured 
by covering the expansion joint convolu-
tions and making the gap between inner 
sleeve and connecting pipe as small as 
possible. For this reason, a cylindrical 
inner sleeve is used for low axial move-
ments and a telescopic inner sleeve for 
strong movements. Lateral and angular 
expansion joints are equipped with coni-
cal inner sleeves which still allow move-

ment absorption and have a small air gap 
to the expansion joint even with maximum 
defl ection. In all operating conditions, the 
movement absorption (axial, lateral, angu-
lar) of the lens expansion joint must not be 
affected by a guide pipe or inner sleeve. 
The cylindrical inner sleeves are fi xed to 
the connecting parts (welding ends, weld-
ing neck fl anges) with a fi llet weld, directly 
or with a spacer ring, to ensure a continu-
ous and even, radial clearance. Alterna-
tively the connection can also be fl ared.

Conical inner sleeve

Cylindrical inner sleeve, with spacer ring

Cylindrical inner sleeve, plain

Superimposed inner sleeve

Telescopic inner sleeve

Cylindrical inner sleeve, fl ared
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Quality standard

HKS has many decades of experience 
in the design and manufacturing of 
high-quality expansion joints. Experi-
enced, trained specialist personnel and 
our extensive manufacturing options al-
lows us to implement individual customer 
requests. A certified ISO 9001 quality 

management system, welder approval 
(AD 2000 HP0) and regular training of the 
welding personnel as well as over 70 dif-
ferent welding process tests allow us to 
manufacture expansion joints accord-
ing to the Pressure Equipment Directive 
97/23/EC. In addition to manufacturing, 

the testing of lens expansion joints has 
a high priority. Lens expansion joints 
which are not subject to the rules of the 
PED can be examined with different non-
destructive test methods depending on 
customer requirements.

Dimensional tolerances

Lens expansion joints are subject to the 
general tolerances for welded construc-
tions (ISO 13920) and are, as a rule, to 
be classified in tolerance class BF to CG. 
Tolerances for connection diameters are 
modelled on the common material stand-
ards for pipes. In this context it has to 

be noted that from a diameter of approx. 
500 mm this is determined based on the 
circumference. For ovality, a tolerance 
of ± 0.5 % of the diameter is permitted. 
Lengths are defined separately and list-
ed in the following table depending on 
nominal width and component length dif-

ferently and following EN 14917 section 
7.5.2.2. Component tolerances deviate 
for multi-convolution expansion joints or 
for very high convolutions. Smaller manu-
facturing tolerances can be implemented 
with greater manufacturing effort and are 
possible upon prior agreement.

Welding seam testing by HKS and 
external testing bodies:

›› VT visual test

›› PT penetration test

›› RT X-ray test

›› UT ultrasound test

›› MT magnetic particle test

In addition to welding seam testing, we offer various services for material testing in 
cooperation with a material testing association:

›› Certification of resistance to intergranular corrosion (IGC)

›› Certification of hot yield strength

›› Notched bar impact testing at low temperatures

›› UpDegreesing of quality certificate 3.1 into 3.2 (TÜV)

Dimensional tolerances for overall length

Nominal diameter
DN

Length [mm]

< 400 400 - 1000 > 1000

≤ 500 ± 3 ± 4 ± 5

550 - 1000 ± 4 ± 5 ± 7

1100 - 2500 ± 5 ± 6 ± 9

2600 - 4000 ± 8 ± 10 ± 12

4100 - 6000 ± 10 ± 12 ± 15
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Installation in pipe systems

Expansion joints are used in piping sys-
tems to compensate for expansions. 
Combinations of several expansion joints 
for absorbing system specific move-
ments have to be specially designed. 

This changes the stress on fixpoints and 
guides compared to an uncompensated 
system. On request, our HKS specialists 
can develop and manufacture individual 
system solutions as well as optimum ar-

rangements of the system components 
ready for installation. The fixed bearings 
absorb additional reaction forces from 
the effective cross section and from the 
spring rate.

Absorption of axial expansion along the pipe axis using an axial expansion joint

Fixed bearing Floating bearing Spring bearing

Axial expansions acting in a U-shaped arrangement are deflected in three angular movements (three hinges).  

This design is intended for absorbing large axial expansions in the pipe.

Axial expansions acting in an L-shaped arrangement are deflected in three angular movements (left) or alternatively in one angular and one lateral movement (right).
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Design of lens expansion joints

The selection of an expansion joint is es-
sentially determined by the expansion, 
the routing of the piping and the room 
situation. Expansion joints have to be se-
lected in line with the basic movement 
types (axial, lateral, angular). In contrast 
to corrugated expansion joints, lens ex-
pansion joints are already possible with 

one convolution as a single bellows ver-
sion, but they require at least three con-
volutions to absorb lateral movements. 
The use of expansion joints produces 
forces and moments which have to be 
absorbed by the fixed bearings of the 
piping system. Furthermore, superimpo-
sition of movements, temperature influ-

ences and increased stress cycles can 
lead to individual adaptations in dimen-
sioning. For special applications in heat 
exchanger shells, we always recommend 
contacting our HKS specialists. On re-
quest, we are happy to support you with 
selecting the optimum expansion joint or 
to offer a customised product.

Thermal expansion of pipes

The thermal expansion caused by tem-
perature change in pipes is one of the 
most frequent areas of application for 
expansion joints. The calculation of 

thermal expansion depends on the ma-
terials, the length of the piping and the 
temperature difference. For use in the 
shell of a shell-and-tube heat exchanger, 

the temperature and length differences 
between shell surface and tube bundle 
are the decisive factors.

ΔL(ΔT) = L × α × T

Material

Length expansion coefficient  α × 10-6 [1/K] between 20 °C and

100 °C 200 °C 300 °C 400 °C 500 °C

Ferritic steel 12.5 13.0 13.6 14.1 14.3

X6CrNiTi18-10 (1.4541) 16.0 16.5 17.0 17.5 18.0

X6CrNiMoTi17-12-2 (1.4571) 16.5 17.5 18.0 18.5 19.0

X2CrNiMo17-12-2 (1.4404) 16.0 16.5 17.0 17.5 18.0

Copper 15.5 16.0 16.5 17.0 17.5

Aluminium (AlMg3) 23.7 24.5 25.3 26.3 27.2

PE 200 - - - -

PP 180 - - - -

PVC 80 - - - -

Axial expansions are deflected in one lateral movement (left) or alternatively in two angular movements (right).  

The axes of rotation have to be placed at 90 degrees to the axial direction of expansion. Correct support of the piping system has to be ensured.

ΔL(ΔT)	=	change in length depending on temperature difference [mm] 

L	 =	length of piping [mm] 

α 	 = coefficient of thermal expansion [1/K] 

T 	 = temperature difference [K]
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Forces and moments of expansion joints

Axial expansion joints:

The axial reaction force is the force in direction of the axis resulting from the operating pressure and the effective cross section.

Fx(P) = A e × P × 10-2

Fx(P)	 =	axial pressure force [kN]  

Ae	 =	effective cross section [cm2] 

P	 =	operating pressure [bar]

Angular expansion joints:

The angular adjustment moment is the force required for angular deflection from the rest position. It is calculated from the 
angular adjustment force rate and the angular movement absorption.

The axial adjustment force is the force required for axial deflection from the rest position. It is calculated from the axial adjust-
ment force rate of the bellows and the movement absorption. The direction of stress (tensile force + or pressure force - ) has to 
be taken into account.

 Addition of both forces yields the axial overall force. The signs have to be taken into account.

Fx(Δx) = ± CΔx 
×    Δx

Fx(Δx)	=	axial adjustment force [kN]  

CΔx	 =	axial adjustment force rate [kN/mm] 

Δx	 =	axial movement absorption [mm]

N	 =	number of lens convolutions

Fx = Fx(P) ± Fx(Δx)

Mα(Δα) = CΔα 
×   Δα

Mα (Δα)	 =	angular adjustment moment [kNm] 

CΔα	 =	angular adjustment force rate [kNm/degrees

Δα	 =	angular movement absorption [degrees]

N	 =	number of lens convolutions

2×N

2×N
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Taking into account operating conditions

The table sheets contain the characteris-
tic data for standard lens expansion joints. 
The lens selection only shows a very small 
part of the possible product range and is 
primarily intended to provide a general 
overview of the manufacturing options. 
All table values were determined with at 
least 1000 nominal stress cycles with a 
safety of SL = 1 according to AD 2000 
data sheet B13, or EJMA unpressurised 

and the maximum operating pressure at 
20 °C. The calculation was carried out 
with a design temperature of 20 °C for 
the material 1.4571 with a permitted test 
pressure at 20 °C corresponding to 1.43 
times the maximum operating pressure. 
Operating conditions usually differ from 
these standard conditions. The table 
values can be adapted approximately to 
the actual operating conditions using de-

rating or correction factors. For example, 
higher operating temperatures decrease 
the strength of a material and reduce the 
permitted operating pressure. Following 
the Wöhler curve (S-N curve), the move-
ment absorption reduces as the number 
of stress cycles increases. The correction 
values are material-dependent and may 
only be applied to the table values.

Axial expansion joints:

P(T) = PS20 °C  × K T

P(T)	 =	 maximum permitted operating pressure at design temperature [bar] 

PS20 °C	 =	 maximum permitted operating pressure at 20 °C [bar] 

KT	 =	 temperature derating factor
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Temperature derating diagram

Temperature in °C
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Temperature derating factor K T for 1.4571

Temperature [°C] 20 50 100 150 200 250 300 350 400 450 500 550

K T 1.00 0.90 0.81 0.76 0.73 0.69 0.65 0.63 0.61 0.59 0.59 0.58
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Influence of the number of stress cycles on the movement absorption

Axial Angular

∆ x(N) = ∆ x × K N

∆x(N), ∆α (N)	= maximum permitted movement absorption at design conditions [mm] 

∆x; ∆α 	 = nominal movement absorption from table values [mm] 

K N 	 = temperature derating factor for movement at design number of stress cycles

∆ α(N) = ∆ α × K N
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Stress cycle derating diagram
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Stress cycle derating factor K N

number of stress cycles 1000 2000 5000 10000 20000 100000 500000 1000000

Austenitic steel 1.00 0.86 0.71 0.61 0.53 0.41 0.32 0.30

Ferritic steel 1.00 0.82 0.63 0.51 0.42 0.26 0.17 0.14

austenitic steel

ferritic steel
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Example for selecting an expansion joint

The thermal expansion of a piping sys-
tem during operation is to be absorbed 
by axial expansion joints. A pipe DN 350 
is to be installed between two fixpoints 
with a centre distance of 12 m. The pipes 
are made of high-alloy austenitic steel (e.g. 

1.4571). Water with an operating tempera-
ture of 150 °C and an operating pressure 
of 5 bar flows through the pipe. The pip-
ing is installed at an ambient temperature 
of at least 10 °C. The expansion joint is 
mounted into the pipe without any preset 

load. The entire system is subject to the 
Pressure Equipment Directive 97/23/EC). 
We are looking for a suitable lens expan-
sion joint to be directly welded into the 
pipe and the associated horizontal reac-
tion forces.

Example for selecting an expansion joint

Expansion joints which are subject to the 
Pressure Equipment Directive 97/23/ EC 
(PED) have to be dimensioned, manufac-
tured and tested according to a set of 
rules (e.g. AD2000, EN14917, EN13445, 

EN13480). AD2000 data sheet B13 
stipulates that a stress cycle safety of 
SL= 5 has to be taken into account for 
the permitted number of stress cycles. 
Approx. 1000 stress cycles result over 

a period of 20 years with weekly startup 
and shutdown of the system. The permit-
ted movement absorption is derated due 
to the higher required number of stress 
cycles of 5000.

Thermal expansion of the pipe section

Temperature-dependent pressure derating

Operating data:

PS	=	5 bar (operating pressure) 
TS	=	150 °C (operating temperature) 
L	 =	12 m (length of pipe section) 
T0	 =	10 °C (installation temperature)

Length change due to temperature difference

Temperature difference 
Coefficient of thermal expansion for austenitic steel up to 200 °C 
Relevant calculation length between the fixpoints

Permitted movement absorption due to number of stress cycles

Stress cycle dependent derating factor for 5000 stress cycles

Permitted operating pressure due to operating temperature

Temperature derating factor  
(intermediate values have to be interpolated linearly)

Required operating pressure at 20 °C according to table

Required operating pressure at 20 °C according to table

ΔL(ΔT) = L × α × ΔT

Δx(N) = Δx × KN = 29.4 mm

P(T) = PS20 °C × KT = 5 bar

ΔL(140 K) = 12000 mm × 17,5 × 10 -6 K -1 × 140 K = 29.4 mm

PS20 °C, req = P(T) / KT = 5 bar / 0.76 = 6.58 bar

Δxreq = Δx(N) / KN = 29.4 mm / 0.71 = 41.4 mm

ΔT =	150 °C – 10 °C = 140 K 
α =	17.5 × 10 -6 K -1 

L =	12 m

KN = 0.71

KT = 0.76
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Selection according to catalogue

Determining the reaction forces

Lens expansion joint DN 350

PS20 °C, req = 6.58 bar 		  Δxreq = 41.4 mm

For higher expansion absorption levels, 
the lens expansion joint is manufactured 
from multiple convolutions. As a result, the 
required expansion can be a multiple of 

the value specified in the tables, but the 
maximum permitted operating pressure at 
20 °C has to be greater than the required 
value. Without a preset load on the expan-

sion joint, only compression and a 50 % 
utilization of the expansion absorption can 
be used (41.4 mm / (50 % × 22 mm) = 3.76 
convolutions -> 4 convolutions).

To ensure best possible use of the move-
ment absorption, expansion joints are 
usually installed with a preset load (pre-

tensioned). The axial adjustment force 
results from the axial adjustment force 
rate (spring rate) and the movement. In 

this example, the pretensioning is omitted, 
therefore the axial movement is used in 
full forthe calculation (Δx/2 -> Δx).

During operation, the expansion joint 
exerts an axial pressure force of approx. 
114 kN on the anchor points. The dead 

weight of the pipes and additional parts 
as well as friction forces of plain bearings 
have to be taken into account for the di-

mensions of bearings. Loads have to be 
considered separately on the test bench.

In the example an L-MB 0350 / 4 / 1 × 3 / 400 / 1.4571 with the following data:

Reaction force resulting from the operating pressure:

No preset load is required for installation of the expansion joint.

Lens expansion joint with Nominal diameter DN 350 with 4 convolutions, a wall thickness 
of 3 mm and 400 mm length, made of material 1.4571 for direct welding into the piping 
355.6 × 3.0 mm.

N = 	4 number of lens convolutions 
PS20 °C	=	7.9 bar maximum operating pressure at 20 °C 
Δx =	22 mm permitted axial movement absorption at 20 °C and 1000 stress cycles 
CΔx =	4.06 kN/mm axial adjustment force rate per convolution 
Ae	 =	1679 cm2 effective bellows cross section

Fx(P) = Ae × PS × 10-2 

Fx(P) = 1679 × 5 × 10-2 = 83.95 kN

Fx(Δx) = ± CΔx × Δx / N

Fx(Δx) = ± 4.06 × 29.4 / 4 = 29.84 kN

Fx = Fx(P) + Fx(Δx)
Fx = 83.95 kN + 29.84 kN = 113.79 kN

Ae = 1679 cm2 		  efficient bellows diameter 
PS = 5 bar operating pressure at operating temperature

CΔx = 4.06 kN/mm 	 axial adjustment force rate per convolution
Δx = 29.4 mm 		  existing axial movement 
N = 4 				  number of lens convolutions

axial reaction force due to operating pressure
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HKS type designation for lens expansion joints

A F	 X	 3000	 /	 003	 /	 A070	 /	 V	 /	 V 	 - 	 1015 	 - 	 1045L-

Movement alignment

A – Axial movement

W – Angle movement

K – Cardan movement

L – Lateral movement

R – Radial movement Connection parts

B – Swivel flange

F – Fixed flange

V – Welding neck flange

R – Weld end

S – Custom made flange

K – Customer part

D – Welding collar + swivel flange

Bs – Welded collar

Special model (optional)

DN / NW

Nominal diameter in line

with DIN 2402 in mm

(always 4 digits)

Version

N – Standard version

F – Inner sleeve/guide pipe

S – External protective sleeve

T – Telescopic sleeve

B – Inner sleeve and protective sleeve

D – Double shell

M – Double bellows version

P – Double bellows + inner sleeve

K – Corner relief

Total stroke (movement)

A – Axial (mm)

L – Lateral (mm)

W – Angle (degrees)

(always 3 digits per movement data)

PN

Pressure level in line 

with DIN 2401

(always 3 digits, 

rounded without 

decimals)

Pretensioning

(optional)

Length

in mm

1. Page 2. Page

HKS type designation for rectangular lens expansion joints

L-RE	 T		  0600 x 0400		  /	 001	 /	 A120	 /	 WF	 /	 WF	 -	  775 	 - 	 835

Rectangular lens 

expansion joint

Connection parts

F – Fixed flange

R – Weld end

S – Custom made flange

K – Customer part

WF - angle flange

Connection dimensions

in mm (always 2 x 4 digits)

Version

N – Standard version

F – Inner sleeve/guide pipe

S – External protective sleeve

T – Telescopic sleeve

B – Inner sleeve and protective sleeve

D – Double shell

M – Double bellows version

P – Double bellows + inner sleeve

Total stroke (movement)

A – Axial (mm)

L – Lateral (mm)

W – Angle (degrees)

(always 3 digits per movement data)

PN

Pressure level in line 

with DIN 2401

(always 3 digits, 

rounded without 

decimals)

Pretensioning

(optional)

Length

in mm

1. Page 2. Page

HKS type designation for metal bellows (circular, rectangular, oval)

Lenses

L 	  – lenses (circular) 

L-RE 	 – lenses (rectangular)

L-OV  – lenses (oval)

MaterialLength 

in mm

Metal  

bellows

Number of layers x

wall thickness

Number of convolutions

(0.5 in this case means:  

a half shell, only possible 

for lenses)

DN / NW

Nominal diameter in line 

with DIN 2402 in mm 

(always 4 digits)

  L-	 MB	 1200	 /	 0,5	 /	 1 × 3	 /	 50	 /	 1.4404

0820 × 1370
alternative:

connection dimensions in mm for  

rectangular or oval lens bellows  

(always 2 x 4 digits)

162 of 184



Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.

Design type L-MB

HKS lens expansion joints with round design up to Nominal diameter 500 consist of 
two moulded half shells forming one convolution, connected with a circumferential 
welding seam. The individual convolution create singleconvolution or multi-convolution 
lens expansion joints. The single-ply wall allows direct butt seam connections to 
standardised pipe sizes in line with EN 10216/10217 ff.

1 convolution max. 7 convolutions
Tasks

 › Absorption of axial and/or angular movements

› Reduction of tensions as well as forces 
andmoments in connections

› Compensation of installation inaccuracies

› Compensating for settling of buildings

Areas of application

 › Plant engineering

 › Apparatus engineering (heat exchanger)

 › Power station construction

 › Pipeline construction

 › Mechanical engineering

 › Steel, iron and smelting industry

 › Cement industry

 › Flue gas desulphurisation plants

› Chemical and pharmaceutical industry, 
acid production

LENS EXPANSION JOINT Type L-MB

Individual versions 

On request, expansion joints can be manufactured with individual dimensions far ex-
ceeding the standard specifi ed in the tables. For example, a reduction of the convolu-
tion height reduces the movement absorption and increases the maximum permitted 
operating pressure. The lens expansion joint is individually tailored using these and other 
parameters. Our HKS specialists offer a suitable solution for any installation situation.

HKS | Corrugated expansion joints

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. The specifi ed maximum permitted operating temperatures refer to the application in pressure vessels

and can be < 0.5 bar higher in low pressure operation.

Materialcombination 1) Bellows material
Permitted operating

temperature TS 2)

Unalloyed steel 1.0425(P265GH) -10 °C bis 400 °C

Low-alloy steel 1.5415(16Mo3) bis 530 °C

Stainless steel
1.4541 (X6CrNiTi18-10)

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel
1.4878 (X8CrNiTi18-10)

1.4828 (X15CrNiSi20-12)
bis 900 °C

Nickel-base alloy
2.4856 (NiCr22Mo9Nb - Alloy 625)

2.4858 (NiCr21Mo - Alloy 825)
-196 °C bis 450 °C

Installation in heat exchangers

On customer request:

 › With 30° groove or special dimensions
 › Connection variants with swivel, fi xed or welding neck fl anges or welding ends
 › As a universal expansion joint in double bellows version
 › With tie rods as an angular or lateral expansion joint
 › Heat treatment (normal or solution annealing)
 › Temperature resistant special coatings
 › Pickling of high-alloy, stainless steels
 › Sandblasting of unalloyed or low-alloyed steels

Expansions:

 › Inner sleeve, telescopic inner sleeve
or conical inner sleeve

 › Nozzle (threaded sleeve or nipple)
for draining, venting or cleaning

 › Heat resistant insulation of
the convolution
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Design: All table values were determined with at least 1000 nominal stress cycles with a safety of SL = 1 according to AD 2000 data sheet B13, EJMA or EN 14917 unpressurised
and the maximum operating pressure at 20 °C. The calculation was carried out with a design temperature of 20 °C for the material 1.4571 with a permitted test pressure at 20 °C 
corresponding to 1.43 times the maximum operating pressure. A wall thickness tolerance was taken into account with +/- 0.1 mm. The indicated permitted expansion absorption 
values Δx or Δα are differences between the expanded and the compressed state or between two directions of rotation. That means Δx=40 mm or +/-20 mm; Δα=7.0° or +/-3.5°. Δx
and Δα have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100%.

Nomi-
nal

diame-
ter

Outer  
connection

diameter

Outer
convolu-

tion
diameter

Length

Wall thickness Maximum
operating
pressure
at 20°C

Nominal pressure absorption  
per convolution

Effective
diameter

Adjustment forces 
(spring rate)

Unpressurised At PS20°C

nom.
min. - 
max.

Axial Angular Axial Angular

DN da Da BL s s PS20°C ∆x ∆α ∆x ∆α Ae C∆x C∆α

- mm mm mm mm mm bar mm
De-

grees
mm

De-
grees

cm² kN/mm
kNm/De-

grees

32 42.4 145 60 2 2 - 3 16 4 4.7 2.8 3 66.1 1.36 0.07

40 48.3 145 60 2 2 - 3 20 3.8 4.4 2.5 2.9 70.4 1.98 0.1

50 60.3 185 60 2 2 - 3 10 5 5.3 4 3.6 115 0.85 0.07

50 60.3 250 60 2 2 - 3 2.8 10 5.8 9 4 185 0.17 0.03

65 76.1 185 60 2 2 - 3 10 4 4.4 3 3.5 130 1.06 0.08

65 76.1 270 60 2 2 - 3 3 11 6.8 10 4.6 230 0.2 0.04

80 88.9 145 56 2 2 - 3 53 2.8 2.3 2.2 1.8 104 36.7 1.65

80 88.9 350 60 2 2 - 3 1.2 17 8 15 5.5 372 0.08 0.03

100 114.3 185 60 2 2 - 3 34 4.4 2.9 3.6 2.4 172 19.8 1.46

100 114.3 350 100 2 2 - 3 3.8 16 7.5 12 4.4 417 0.23 0.07

125 139.7 220 80 2 2 - 3 30 4.7 2.6 3.8 2.1 249 28 2.93

125 139.7 350 90 2 2 - 3 2.9 15 7.1 13 5.4 464 0.31 0.09

150 168.3 275 80 2 2 - 4 17.6 8.3 3.6 6.7 3 379 9.89 1.63

150 168.3 400 80 2 2 - 4 3.4 19 6.8 15 4.2 626 0.39 0.14

175 193.7 300 80 2 2 - 4 16.7 9.1 3.6 7.3 3 471 10.1 1.97

175 193.7 435 90 2 2 - 4 2.9 22 6.6 17 4.5 767 0.32 0.13

200 219.1 350 100 3 2 - 4 24 9.8 3.4 8 2.8 623 18.5 4.9

200 219.1 480 106 3 2 - 4 5.6 19 6 13 4 944 1.01 0.51

250 273 435 100 3 2 - 6 15.1 15 4.4 12 3.6 968 9.44 3.88

250 273 525 100 3 2 - 6 6 20 5.4 13 3.6 1232 1.26 0.76

300 323.9 525 100 3 2 - 6 9.5 24 5.6 19 4.6 1396 5.03 3.02

300 323.9 600 106 3 2 - 6 5.2 25 6.1 17 4.1 1655 1.12 0.89

350 355.6 575 100 3 2 - 6 7.9 29 6 22 4.6 1679 4.06 2.93

350 355.6 650 110 3 2 - 6 5 28 6.3 18 4 1962 1.01 0.94

400 406.4 600 120 3 2 - 6 10.7 23 4.6 18 3.8 1966 7.99 6.26

400 406.4 700 126 3 2 - 6 5 26 5.4 18 3.6 2378 1.33 1.44

450 457 650 120 3 2 - 6 10.3 23 4.3 19 3.4 2381 8.21 7.56

450 457 750 126 3 2 - 6 4.7 46 7.4 37 6 2833 2.48 3.05

500 508 700 126 3 2 - 8 10.2 23 3.9 18 3.1 2837 9.29 9.93

500 508 800 126 3 2 - 8 4.6 48 7.3 39 5.9 3329 2.59 3.62
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Design type L-MB

HKS lens expansion joints with round design from Nominal diameter 550 consist of two 
fl anged half shells forming one convolution, connected with a circumferential welding seam. 
The individual convolution create singleconvolution or multi-convolution lens expansion 
joints. The single-ply wall allows direct butt seam connections to standardised pipe sizes.

1 convolution max. 7 convolutions 
Tasks

 › Absorption of axial and/or angular movements

› Reduction of tensions as well as forces and 
moments in connections

› Compensation of installation inaccuracies

› Compensating for settling of buildings

Areas of application

 › Plant engineering

 › Apparatus engineering (heat exchanger)

 › Power station construction

 › Pipeline construction

 › Mechanical engineering

 › Steel, iron and smelting industry

 › Cement industry

 › Flue gas desulphurisation plants

› Chemical and pharmaceutical industry, 
acid production

LENS EXPANSION JOINT

HKS | Corrugated expansion joints

1. Chemical resistance depends on temperature and medium and has to be tested or requested.
2. The specifi ed maximum permitted operating temperatures refer to the application in pressure vessels

and can be < 0.5 bar higher in low pressure operation.

Materialcombination 1) Bellows material
Permitted operating

temperature TS 2)

Unalloyed steel 1.0425 (P265GH) -10 °C bis 400 °C

Low-alloy steel 1.5415 (16Mo3) bis 530 °C

Stainless steel
1.4541 (X6CrNiTi18-10)

1.4571 (X6CrNiMoTi17-12-2)
1.4404 (X2CrNiMo17-12-2)

-196 °C bis 550 °C

Heat resistant steel
1.4878 (X8CrNiTi18-10)

1.4828 (X15CrNiSi20-12)
bis 900 °C

Nickel-base alloy
2.4856 (NiCr22Mo9Nb - Alloy 625)

2.4858 (NiCr21Mo - Alloy 825)
-196 °C bis 450 °C

Expansion joints with a nominal pressure ≤ 0.5 bar are not subject to the stipulations of the Pressure Equipment Directive (PED) 97/23/EC. Subject to deviations of the components 
from the ideal shape due to manufacturing (geometric imperfection). Observe manufacturer's information, installation information, load information and corrosive ambient infl uences.
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Individual versions 

On request, expansion joints can be manufactured with individual dimensions far ex-
ceeding the standard specifi ed in the tables. For example, a reduction of the convolu-
tion height reduces the movement absorption and increases the maximum permitted 
operating pressure. The lens expansion joint is individually tailored using these and other 
parameters. Our HKS specialists offer a suitable solution for any installation situation.

On customer request:

 › With 30° groove or special dimensions
 › Connection variants with swivel, fi xed or welding neck fl anges or welding ends
 › As a universal expansion joint in double bellows version and with middle pipe
 › With tie rods as an angular or lateral expansion joint
 › Heat treatment (normal or solution annealing)

Expansions:

 › Inner sleeve, telescopic inner sleeve or conical inner sleeve
 › Inner lining with wear protection material (HARDOX®)
 › Length fi xing with welded-in braces
 › Nozzle (threaded sleeve or nipple) for draining, venting or cleaning
 › Heat resistant insulation of the convolution

Surface treatments:

 › Pickling of high-alloy, stainless steels
 › Glass bead blasting of corrosion resistant steel
 › Sandblasting of unalloyed or low-alloyed steels
 › Temperature resistant special coatings
 › Special custom rubber coating for highly corrosive media

Packaging and transport:

 › Seafreight packaging in wooden boxes or airfreight packaging in wooden crate
 › Heat treatment of the wooden packaging to IPPS standard possible
 › VCI corrosion protection for transport with fi lm (VALENO®) or oil (PERIGOL®)
 › Special transport for large Nominal diameters with inclined support or
escort vehicle

 › Separating large nominal widths for transport in 2 x 180° or 3 x 120° segments
and packaging in transport frames

 › Managing of customs affairs or provision of export documents for deliveries to
non-EU countries

ANGULAR EXPANSION JOINT LATERAL EXPANSION JOINT

Type L-MB

Corrugated expansion joints | HKS
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Nomi-
nal

diame-
ter

Outer  
connection

diameter

Outer
convolu-

tion
diameter

Length

Wall thickness Maximum
operating
pressure
at 20°C

Nominal pressure absorption  
per convolution

Effective
diameter

Adjustment forces 
(spring rate)

Unpressurised At PS20°C

nom.
min. - 
max.

Axial Angular Axial Angular

DN da Da BL s s PS20°C ∆x ∆α ∆x ∆α Ae C∆x C∆α

- mm mm mm mm mm bar mm
De-

grees
mm

De-
grees

cm² kN/mm
kNm/De-

grees

550 558 850 120 2 2 - 8 2.8 38 6.8 25 4.2 3871 0.58 0.92

600 610 900 120 2 2 - 8 2.8 38 6.4 25 4.1 4454 0.63 1.11

650 660 950 120 2 2 - 8 2.8 39 6.2 26 3.9 5065 0.66 1.3

700 711 1000 120 2 2 - 8 2.8 40 6 27 3.8 5722 0.69 1.52

750 762 1050 120 2 2 - 8 2.8 41 5.7 27 3.6 6419 0.73 1.76

800 813 1100 120 2 2 - 8 2.8 42 5.5 28 3.4 7156 0.77 2.03

850 864 1150 120 2 2 - 8 2.8 42 5.4 28 3.3 7933 0.8 2.33

900 914 1200 120 2 2 - 8 2.8 43 5.1 29 3.2 8742 0.83 2.62

950 970 1250 120 2 2 - 8 2.9 43 4.8 28 3 9643 0.92 3.16

1000 1016 1300 120 2 2 - 8 2.8 45 4.8 30 3 10496 0.9 3.33

1050 1070 1380 120 2 2 - 8 2.3 52 5.4 35 3.3 11748 0.71 2.94

1100 1120 1430 120 2 2 - 8 2.3 53 5.3 35 3.3 12728 0.72 3.24

1150 1170 1480 120 2 2 - 8 2.3 54 5.1 36 3.2 13748 0.74 3.55

1200 1220 1530 120 2 2 - 8 2.3 54 4.9 36 3.1 14806 0.76 3.88

1250 1270 1580 120 2 2 - 8 2.3 55 4.8 36 3 15904 0.78 4.24

1300 1320 1630 120 2 2 - 8 2.2 56 4.7 38 3 17042 0.79 4.62

1350 1370 1680 120 2 2 - 8 2.2 56 4.6 38 3 18218 0.81 5.02

1400 1420 1730 120 2 2 - 8 2.2 57 4.5 38 2.8 19434 0.83 5.44

1450 1470 1780 120 2 2 - 8 2.2 57 4.3 39 2.7 20689 0.85 5.9

1500 1520 1830 120 2 2 - 8 2.2 58 4.2 39 2.6 21983 0.87 6.38

1550 1570 1880 120 2 2 - 8 2.2 58 4.1 39 2.6 23317 0.89 6.89

1600 1620 1950 120 2 2 - 8 1.9 64 4.5 44 2.7 24969 0.76 6.33

1650 1670 2000 120 2 2 - 8 1.9 64 4.3 43 2.7 26389 0.78 6.81

1700 1720 2050 120 2 2 - 8 1.9 64 4.2 43 2.6 27848 0.8 7.31

1750 1770 2100 120 2 2 - 8 1.9 64 4.1 43 2.5 29347 0.81 7.84

1800 1820 2150 120 2 2 - 8 1.8 65 4 45 2.5 30885 0.83 8.39

1850 1870 2200 120 2 2 - 8 1.8 65 3.9 45 2.5 32462 0.85 8.97

1900 1920 2250 120 2 2 - 8 1.8 65 3.9 44 2.4 34078 0.86 9.57

2000 2020 2400 120 2 2 - 8 1.3 83 4.6 57 2.8 38291 0.6 7.56

2100 2120 2500 120 2 2 - 8 1.3 83 4.5 56 2.7 41838 0.62 8.53

2200 2220 2600 120 2 2 - 8 1.3 83 4.2 56 2.6 45542 0.65 9.58

2300 2320 2700 120 2 2 - 8 1.2 83 4.1 59 2.6 49403 0.67 10.8

2400 2420 2800 120 2 2 - 8 1.2 84 3.9 58 2.5 53421 0.7 12

2500 2520 2900 120 2 2 - 8 1.2 83 3.8 58 2.4 57596 0.73 13.4

2600 2620 3000 120 2 2 - 8 1.1 83 3.5 60 2.4 61928 0.75 14.8

2700 2720 3100 120 2 2 - 8 1.1 82 3.4 59 2.3 66417 0.78 16.4

2800 2820 3200 120 2 2 - 8 1.1 82 3.3 59 2.1 71064 0.8 18

2900 2920 3300 120 2 2 - 8 1.1 82 3.2 59 2 75867 0.83 19.8

3000 3020 3400 120 2 2 - 8 1 81 3.1 61 2 80828 0.85 21.7

3100 3120 3500 120 2 2 - 8 1 81 3 60 2 85946 0.88 23.6

Design: All table values were determined with at least 1000 nominal stress cycles with a safety of SL = 1 according to AD 2000 data sheet B13, EJMA or EN 14917 unpressurised
and the maximum operating pressure at 20 °C. The calculation was carried out with a design temperature of 20 °C for the material 1.4571 with a permitted test pressure at 20 °C 
corresponding to 1.43 times the maximum operating pressure. A wall thickness tolerance was taken into account with +/- 0.1 mm. The indicated permitted expansion absorption 
values Δx or Δα are differences between the expanded and the compressed state or between two directions of rotation. That means Δx=40 mm or +/-20 mm; Δα=7.0° or +/-3.5°. Δx
and Δα have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100%.
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Nomi-
nal

diame-
ter

Outer  
connection

diameter

Outer
convolu-

tion
diameter

Length

Wall thickness Maximum
operating
pressure
at 20°C

Nominal pressure absorption  
per convolution

Effective
diameter

Adjustment forces 
(spring rate)

Unpressurised At PS20°C

nom.
min. - 
max.

Axial Angular Axial Angular

DN da Da BL s s PS20°C ∆x ∆α ∆x ∆α Ae C∆x C∆α

- mm mm mm mm mm bar mm
De-

grees
mm

De-
grees

cm² kN/mm
kNm/De-

grees

3200 3220 3600 120 2 2 - 8 1 80 2.8 60 1.9 91220 0.91 25.7

3300 3320 3700 120 2 2 - 8 1 80 2.7 60 1.9 96652 0.93 27.9

3400 3420 3800 120 2 2 - 8 1 80 2.6 59 1.8 102241 0.96 30.3

3500 3520 3900 120 2 2 - 8 0.9 79 2.6 62 1.8 107987 0.98 32.8

3600 3620 4000 120 2 2 - 8 0.9 79 2.5 61 1.8 113890 1.01 35.4

3700 3720 4100 120 2 2 - 8 0.9 79 2.4 61 1.7 119950 1.03 38.1

3800 3820 4200 120 2 2 - 8 0.9 78 2.4 61 1.7 126167 1.06 41

3900 3920 4300 120 2 2 - 8 0.9 78 2.3 60 1.6 132542 1.08 43.9

4000 4020 4400 120 2 2 - 8 0.9 78 2.3 60 1.6 139073 1.11 47.1
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Nomi-
nal

diame-
ter

Outer  
connection

diameter

Outer
convolu-

tion
diameter

Length

Wall thickness Maximum
operating
pressure
at 20°C

Nominal pressure absorption  
per convolution

Effective
diameter

Adjustment forces 
(spring rate)

Unpressurised At PS20°C

nom.
min. - 
max.

Axial Angular Axial Angular

DN da Da BL s s PS20°C ∆x ∆α ∆x ∆α Ae C∆x C∆α

- mm mm mm mm mm bar mm
De-

grees
mm

De-
grees

cm² kN/mm
kNm/De-

grees

550 558 850 140 2.5 2.5 - 8 4.4 32 5.4 19 3.4 3865 1.25 1.99

600 610 900 140 2.5 2.5 - 8 4.5 32 5.1 20 3.3 4448 1.34 2.38

650 660 950 140 2.5 2.5 - 8 4.4 33 5 20 3.2 5059 1.39 2.75

700 711 1000 140 2.5 2.5 - 8 4.4 35 4.8 22 3.1 5715 1.45 3.19

750 762 1050 140 2.5 2.5 - 8 4.4 35 4.7 22 3 6412 1.52 3.69

800 813 1100 140 2.5 2.5 - 8 4.4 36 4.5 23 2.8 7149 1.59 4.21

850 864 1150 140 2.5 2.5 - 8 4.4 37 4.3 23 2.7 7925 1.65 4.79

900 914 1200 140 2.5 2.5 - 8 4.4 38 4.2 23 2.6 8734 1.7 5.37

950 970 1250 140 2.5 2.5 - 8 4.5 38 4 23 2.5 9634 1.87 6.42

1000 1016 1300 140 2.5 2.5 - 8 4.4 39 4 24 2.5 10487 1.84 6.82

1050 1070 1380 140 2.5 2.5 - 8 3.6 46 4.5 29 2.7 11738 1.44 6.04

1100 1120 1430 140 2.5 2.5 - 8 3.6 47 4.3 30 2.7 12718 1.47 6.6

1150 1170 1480 140 2.5 2.5 - 8 3.5 47 4.2 30 2.7 13737 1.5 7.19

1200 1220 1530 140 2.5 2.5 - 8 3.5 48 4.1 30 2.6 14795 1.52 7.83

1250 1270 1580 140 2.5 2.5 - 8 3.5 49 4 32 2.5 15893 1.55 8.51

1300 1320 1630 140 2.5 2.5 - 8 3.5 49 3.9 32 2.5 17030 1.58 9.23

1350 1370 1680 140 2.5 2.5 - 8 3.4 50 3.9 32 2.5 18206 1.61 10

1400 1420 1730 140 2.5 2.5 - 8 3.4 50 3.8 32 2.4 19421 1.64 10.8

1450 1470 1780 140 2.5 2.5 - 8 3.4 51 3.6 32 2.3 20676 1.67 11.7

1500 1520 1830 140 2.5 2.5 - 8 3.4 51 3.5 33 2.3 21970 1.71 12.6

1550 1570 1880 140 2.5 2.5 - 8 3.4 52 3.5 33 2.1 23303 1.74 13.5

1600 1620 1950 140 2.5 2.5 - 8 3 57 3.8 35 2.4 24955 1.48 12.4

1650 1670 2000 140 2.5 2.5 - 8 3 58 3.6 35 2.3 26375 1.52 13.3

1700 1720 2050 140 2.5 2.5 - 8 3 58 3.5 35 2.3 27833 1.55 14.3

1750 1770 2100 140 2.5 2.5 - 8 3 58 3.4 35 2.1 29332 1.58 15.3

1800 1820 2150 140 2.5 2.5 - 8 2.9 58 3.4 36 2.1 30869 1.61 16.4

1850 1870 2200 140 2.5 2.5 - 8 2.9 58 3.3 36 2 32446 1.64 17.5

1900 1920 2250 140 2.5 2.5 - 8 2.9 58 3.2 36 2 34062 1.67 18.6

2000 2020 2400 140 2.5 2.5 - 8 2.1 74 3.9 46 2.4 38273 1.16 14.7

2100 2120 2500 140 2.5 2.5 - 8 2 74 3.6 48 2.4 41819 1.21 16.6

2200 2220 2600 140 2.5 2.5 - 8 2 74 3.5 48 2.3 45523 1.25 18.6

2300 2320 2700 140 2.5 2.5 - 8 1.9 74 3.4 49 2.3 49383 1.29 20.7

2400 2420 2800 140 2.5 2.5 - 8 1.9 75 3.3 49 2.1 53400 1.34 23

2500 2520 2900 140 2.5 2.5 - 8 1.8 75 3.2 50 2.1 57575 1.38 25.6

2600 2620 3000 140 2.5 2.5 - 8 1.8 74 3.1 49 2 61906 1.43 28.3

2700 2720 3100 140 2.5 2.5 - 8 1.8 74 2.8 49 1.9 66395 1.48 31.2

2800 2820 3200 140 2.5 2.5 - 8 1.7 73 2.7 50 1.9 71040 1.53 34.3

2900 2920 3300 140 2.5 2.5 - 8 1.7 73 2.7 49 1.8 75843 1.57 37.7

3000 3020 3400 140 2.5 2.5 - 8 1.7 73 2.6 49 1.7 80803 1.62 41.2

Design: All table values were determined with at least 1000 nominal stress cycles with a safety of SL = 1 according to AD 2000 data sheet B13, EJMA or EN 14917 unpressurised
and the maximum operating pressure at 20 °C. The calculation was carried out with a design temperature of 20 °C for the material 1.4571 with a permitted test pressure at 20 °C 
corresponding to 1.43 times the maximum operating pressure. A wall thickness tolerance was taken into account with +/- 0.1 mm. The indicated permitted expansion absorption 
values Δx or Δα are differences between the expanded and the compressed state or between two directions of rotation. That means Δx=40 mm or +/-20 mm; Δα=7.0° or +/-3.5°. Δx
and Δα have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100%.
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Nomi-
nal

diame-
ter

Outer  
connection

diameter

Outer
convolu-

tion
diameter

Length

Wall thickness Maximum
operating
pressure
at 20°C

Nominal pressure absorption  
per convolution

Effective
diameter

Adjustment forces 
(spring rate)

Unpressurised At PS20°C

nom.
min. - 
max.

Axial Angular Axial Angular

DN da Da BL s s PS20°C ∆x ∆α ∆x ∆α Ae C∆x C∆α

- mm mm mm mm mm bar mm
De-

grees
mm

De-
grees

cm² kN/mm
kNm/De-

grees

3100 3120 3500 140 2.5 2.5 - 8 1.6 73 2.5 50 1.7 85920 1.67 44.9

3200 3220 3600 140 2.5 2.5 - 8 1.6 72 2.4 49 1.7 91194 1.72 48.9

3300 3320 3700 140 2.5 2.5 - 8 1.6 72 2.3 49 1.6 96625 1.76 53.1

3400 3420 3800 140 2.5 2.5 - 8 1.6 71 2.3 49 1.6 102213 1.81 57.5

3500 3520 3900 140 2.5 2.5 - 8 1.6 71 2.1 49 1.5 107958 1.86 62.1

3600 3620 4000 140 2.5 2.5 - 8 1.5 71 2.1 50 1.5 113860 1.91 67

3700 3720 4100 140 2.5 2.5 - 8 1.5 71 2 50 1.5 119919 1.95 72.1

3800 3820 4200 140 2.5 2.5 - 8 1.5 70 1.9 49 1.3 126136 2 77.5

3900 3920 4300 140 2.5 2.5 - 8 1.5 70 1.9 49 1.3 132509 2.05 83.1

4000 4020 4400 140 2.5 2.5 - 8 1.4 70 1.8 50 1.3 139040 2.09 89
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Nomi-
nal

diame-
ter

Outer  
connection

diameter

Outer
convolu-

tion
diameter

Length

Wall thickness Maximum
operating
pressure
at 20°C

Nominal pressure absorption  
per convolution

Effective
diameter

Adjustment forces 
(spring rate)

Unpressurised At PS20°C

nom.
min. - 
max.

Axial Angular Axial Angular

DN da Da BL s s PS20°C ∆x ∆α ∆x ∆α Ae C∆x C∆α

- mm mm mm mm mm bar mm
De-

grees
mm

De-
grees

cm² kN/mm
kNm/De-

grees

700 711 1000 160 3 3 - 10 4.9 48 5.8 39 4.7 5708 4.15 9.06

750 762 1050 160 3 3 - 10 4.8 49 5.7 40 4.7 6405 4.27 10.3

800 813 1100 160 3 3 - 10 4.8 51 5.6 41 4.6 7141 4.4 11.7

850 864 1150 160 3 3 - 10 4.7 51 5.3 41 4.2 7917 4.51 13.1

900 914 1200 160 3 3 - 10 4.6 50 4.9 40 3.9 8726 4.55 14.4

950 970 1250 160 3 3 - 10 4.6 47 4.4 37 3.5 9625 4.85 16.6

1000 1016 1300 160 3 3 - 10 4.5 47 4.3 37 3.4 10478 4.71 17.5

1050 1070 1380 160 3 3 - 10 3.7 56 4.8 43 3.7 11729 3.63 15.2

1100 1120 1430 160 3 3 - 10 3.7 55 4.5 42 3.5 12708 3.69 16.5

1150 1170 1480 160 3 3 - 10 3.7 54 4.3 42 3.3 13727 3.75 18

1200 1220 1530 160 3 3 - 10 3.6 54 4.1 41 3.2 14785 3.81 19.6

1250 1270 1580 160 3 3 - 10 3.6 53 4 41 3 15882 3.87 21.2

1300 1320 1630 160 3 3 - 10 3.5 53 3.8 40 2.9 17018 3.92 22.9

1350 1370 1680 160 3 3 - 10 3.5 52 3.6 40 2.8 18194 3.96 24.5

1400 1420 1730 160 3 3 - 10 3.5 51 3.5 39 2.7 19409 4 26.3

1450 1470 1780 160 3 3 - 10 3.5 51 3.4 38 2.5 20663 4.03 28

1500 1520 1830 160 3 3 - 10 3.4 50 3.2 38 2.5 21957 4.06 29.8

1550 1570 1880 160 3 3 - 10 3.4 50 3.1 38 2.4 23290 4.1 31.8

1600 1620 1950 160 3 3 - 10 3.2 52 3.9 38 2.9 24941 3.72 30.8

1650 1670 2000 160 3 3 - 10 3.1 52 3.8 38 2.8 26360 3.78 33

1700 1720 2050 160 3 3 - 10 3.1 53 3.7 39 2.8 27819 3.86 35.5

1750 1770 2100 160 3 3 - 10 3.1 53 3.5 39 2.6 29316 3.92 37.7

1800 1820 2150 160 3 3 - 10 3.1 53 3.5 39 2.5 30853 3.98 40.1

1850 1870 2200 160 3 3 - 10 3.1 53 3.4 39 2.5 32430 4.04 42.6

1900 1920 2250 160 3 3 - 10 3 53 3.3 39 2.5 34045 4.1 45.2

2000 2020 2400 160 3 3 - 10 3 67 3.9 44 2.5 38256 4.21 50.6

2100 2120 2500 160 3 3 - 10 3 67 3.7 44 2.4 41801 4.31 56.4

2200 2220 2600 160 3 3 - 10 3 67 3.5 43 2.3 45504 4.4 62.4

2300 2320 2700 160 3 3 - 10 3 67 3.4 43 2.3 49363 4.49 68.7

2400 2420 2800 160 3 3 - 10 3 67 3.3 43 2.1 53380 4.56 75.3

2500 2520 2900 160 3 3 - 10 2.9 67 3.2 44 2 57553 4.69 83.2

2600 2620 3000 160 3 3 - 10 2.9 67 3 44 2 61884 4.82 91.6

2700 2720 3100 160 3 3 - 10 2.9 69 2.9 44 1.9 66372 4.95 101

2800 2820 3200 160 3 3 - 10 2.9 69 2.8 44 1.9 71017 5.07 110

2900 2920 3300 160 3 3 - 10 2.8 69 2.8 44 1.7 75819 5.18 120

3000 3020 3400 160 3 3 - 10 2.8 67 2.6 44 1.7 80778 5.3 130

3100 3120 3500 160 3 3 - 10 2.8 67 2.5 44 1.6 85894 5.41 141

3200 3220 3600 160 3 3 - 10 2.8 67 2.5 44 1.6 91167 5.52 152

3300 3320 3700 160 3 3 - 10 2.8 66 2.4 43 1.5 96597 5.65 165

3400 3420 3800 160 3 3 - 10 2.7 66 2.3 44 1.5 102184 5.79 179

Design: All table values were determined with at least 1000 nominal stress cycles with a safety of SL = 1 according to AD 2000 data sheet B13, EJMA or EN 14917 unpressurised
and the maximum operating pressure at 20 °C. The calculation was carried out with a design temperature of 20 °C for the material 1.4571 with a permitted test pressure at 20 °C 
corresponding to 1.43 times the maximum operating pressure. A wall thickness tolerance was taken into account with +/- 0.1 mm. The indicated permitted expansion absorption 
values Δx or Δα are differences between the expanded and the compressed state or between two directions of rotation. That means Δx=40 mm or +/-20 mm; Δα=7.0° or +/-3.5°. Δx
and Δα have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100%.
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Nomi-
nal

diame-
ter

Outer  
connection

diameter

Outer
convolu-

tion
diameter

Length

Wall thickness Maximum
operating
pressure
at 20°C

Nominal pressure absorption  
per convolution

Effective
diameter

Adjustment forces 
(spring rate)

Unpressurised At PS20°C

nom.
min. - 
max.

Axial Angular Axial Angular

DN da Da BL s s PS20°C ∆x ∆α ∆x ∆α Ae C∆x C∆α

- mm mm mm mm mm bar mm
De-

grees
mm

De-
grees

cm² kN/mm
kNm/De-

grees

3500 3520 3900 160 3 3 - 10 2.7 66 2.3 43 1.5 107929 5.93 193

3600 3620 4000 160 3 3 - 10 2.7 66 2.1 43 1.5 113830 6.06 207

3700 3720 4100 160 3 3 - 10 2.7 65 2.1 43 1.4 119889 6.2 223

3800 3820 4200 160 3 3 - 10 2.7 65 2 43 1.4 126104 6.33 239

3900 3920 4300 160 3 3 - 10 2.7 65 2 43 1.4 132477 6.46 256

4000 4020 4400 160 3 3 - 10 2.7 65 1.9 43 1.2 139007 6.59 273
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Nomi-
nal

diame-
ter

Outer  
connection

diameter

Outer
convolu-

tion
diameter

Length

Wall thickness Maximum
operating
pressure
at 20°C

Nominal pressure absorption  
per convolution

Effective
diameter

Adjustment forces 
(spring rate)

Unpressurised At PS20°C

nom.
min. - 
max.

Axial Angular Axial Angular

DN da Da BL s s PS20°C ∆x ∆α ∆x ∆α Ae C∆x C∆α

- mm mm mm mm mm bar mm
De-

grees
mm

De-
grees

cm² kN/mm
kNm/De-

grees

700 711 1000 180 4 3 - 10 8.5 39 4.8 32 3.9 5695 9.44 20.6

750 762 1050 180 4 3 - 10 8.4 40 4.5 32 3.6 6391 9.69 23.4

800 813 1100 180 4 3 - 10 8.2 39 4.2 31 3.3 7126 9.95 26.3

850 864 1150 180 4 3 - 10 8.1 37 3.9 30 3.1 7902 10.2 29.4

900 914 1200 180 4 3 - 10 8 37 3.6 29 2.9 8709 10.3 32.2

950 970 1250 180 4 3 - 10 8.1 34 3.3 27 2.6 9608 10.9 37.1

1000 1016 1300 180 4 3 - 10 7.8 35 3.2 27 2.5 10460 10.5 38.8

1050 1070 1380 180 4 3 - 10 6.6 41 3.5 32 2.8 11710 8.15 34

1100 1120 1430 180 4 3 - 10 6.5 41 3.4 32 2.6 12688 8.24 36.9

1150 1170 1480 180 4 3 - 10 6.4 40 3.2 31 2.5 13706 8.39 40.2

1200 1220 1530 180 4 3 - 10 6.3 40 3.1 31 2.4 14763 8.52 43.7

1250 1270 1580 180 4 3 - 10 6.3 40 3 31 2.3 15860 8.63 47.2

1300 1320 1630 180 4 3 - 10 6.2 39 2.9 30 2.2 16995 8.73 50.8

1350 1370 1680 180 4 3 - 10 6.2 39 2.7 30 2.1 18170 8.82 54.5

1400 1420 1730 180 4 3 - 10 6.1 39 2.6 30 2 19384 8.89 58.3

1450 1470 1780 180 4 3 - 10 6.1 39 2.5 29 1.9 20638 8.95 62.1

1500 1520 1830 180 4 3 - 10 6 38 2.5 29 1.9 21931 9 66

1550 1570 1880 180 4 3 - 10 6 38 2.4 29 1.8 23263 9.08 70.3

1600 1620 1950 180 4 3 - 10 5.3 42 2.6 32 1.9 24913 7.82 65.1

1650 1670 2000 180 4 3 - 10 5.3 42 2.5 31 1.9 26331 7.89 69.2

1700 1720 2050 180 4 3 - 10 5.2 42 2.4 32 1.8 27789 8.03 74

1750 1770 2100 180 4 3 - 10 5.2 42 2.3 31 1.8 29286 8.17 78.9

1800 1820 2150 180 4 3 - 10 5.2 42 2.3 31 1.7 30822 8.3 84.1

1850 1870 2200 180 4 3 - 10 5.1 42 2.2 31 1.7 32398 8.42 89.4

1900 1920 2250 180 4 3 - 10 5.1 42 2.2 31 1.6 34013 8.55 94.9

2000 2020 2400 180 4 3 - 10 3.9 53 2.6 39 1.9 38221 5.94 75

2100 2120 2500 180 4 3 - 10 3.9 53 2.5 39 1.8 41765 6.13 84

2200 2220 2600 180 4 3 - 10 3.8 53 2.4 39 1.7 45466 6.31 93.5

2300 2320 2700 180 4 3 - 10 3.8 53 2.3 38 1.7 49324 6.48 104

2400 2420 2800 180 4 3 - 10 3.8 52 2.2 38 1.6 53339 6.65 115

2500 2520 2900 180 4 3 - 10 3.7 52 2.1 38 1.5 57511 6.81 126

2600 2620 3000 180 4 3 - 10 3.7 52 2 38 1.5 61840 6.96 138

2700 2720 3100 180 4 3 - 10 3.7 52 2 38 1.4 66326 7.11 150

2800 2820 3200 180 4 3 - 10 3.7 52 1.9 37 1.4 70969 7.25 163

2900 2920 3300 180 4 3 - 10 3.7 52 1.8 37 1.3 75770 7.42 178

3000 3020 3400 180 4 3 - 10 3.6 52 1.8 37 1.3 80727 7.61 194

3100 3120 3500 180 4 3 - 10 3.6 52 1.7 37 1.2 85842 7.8 210

3200 3220 3600 180 4 3 - 10 3.6 52 1.7 37 1.2 91113 7.99 228

3300 3320 3700 180 4 3 - 10 3.6 52 1.6 37 1.2 96542 8.17 246

3400 3420 3800 180 4 3 - 10 3.5 52 1.6 37 1.1 102128 8.35 265

Design: All table values were determined with at least 1000 nominal stress cycles with a safety of SL = 1 according to AD 2000 data sheet B13, EJMA or EN 14917 unpressurised
and the maximum operating pressure at 20 °C. The calculation was carried out with a design temperature of 20 °C for the material 1.4571 with a permitted test pressure at 20 °C 
corresponding to 1.43 times the maximum operating pressure. A wall thickness tolerance was taken into account with +/- 0.1 mm. The indicated permitted expansion absorption 
values Δx or Δα are differences between the expanded and the compressed state or between two directions of rotation. That means Δx=40 mm or +/-20 mm; Δα=7.0° or +/-3.5°. Δx
and Δα have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100%.

173 of 184



Corrugated expansion joints | HKS

Nomi-
nal

diame-
ter

Outer  
connection

diameter

Outer
convolu-

tion
diameter

Length

Wall thickness Maximum
operating
pressure
at 20°C

Nominal pressure absorption  
per convolution

Effective
diameter

Adjustment forces 
(spring rate)

Unpressurised At PS20°C

nom.
min. - 
max.

Axial Angular Axial Angular

DN da Da BL s s PS20°C ∆x ∆α ∆x ∆α Ae C∆x C∆α

- mm mm mm mm mm bar mm
De-

grees
mm

De-
grees

cm² kN/mm
kNm/De-

grees

3500 3520 3900 180 4 3 - 10 3.5 52 1.5 37 1.1 107871 8.53 285

3600 3620 4000 180 4 3 - 10 3.5 52 1.5 37 1.1 113770 8.7 306

3700 3720 4100 180 4 3 - 10 3.5 52 1.5 37 1 119827 8.88 328

3800 3820 4200 180 4 3 - 10 3.5 52 1.4 37 1 126041 9.05 351

3900 3920 4300 180 4 3 - 10 3.5 52 1.4 37 1 132413 9.25 376

4000 4020 4400 180 4 3 - 10 3.5 52 1.4 37 1 138941 9.45 402

174 of 184



HKS | Corrugated expansion joints

Nomi-
nal

diame-
ter

Outer  
connection

diameter

Outer
convolu-

tion
diameter

Length

Wall thickness Maximum
operating
pressure
at 20°C

Nominal pressure absorption  
per convolution

Effective
diameter

Adjustment forces 
(spring rate)

Unpressurised At PS20°C

nom.
min. - 
max.

Axial Angular Axial Angular

DN da Da BL s s PS20°C ∆x ∆α ∆x ∆α Ae C∆x C∆α

- mm mm mm mm mm bar mm
De-

grees
mm

De-
grees

cm² kN/mm
kNm/De-

grees

1000 1016 1350 200 5 3 - 10 9 39 3.4 31 2.7 10899 12.5 49.4

1050 1070 1400 200 5 3 - 10 9.1 38 3.2 29 2.5 11883 13.1 55.7

1100 1120 1450 200 5 3 - 10 8.9 37 3 29 2.3 12868 13.1 60

1150 1170 1500 200 5 3 - 10 8.8 37 2.9 28 2.2 13893 13.2 64.5

1200 1220 1550 200 5 3 - 10 8.7 36 2.8 28 2.1 14958 13.4 70.1

1250 1270 1600 200 5 3 - 10 8.6 36 2.7 28 2 16061 13.6 75.9

1300 1320 1650 200 5 3 - 10 8.6 36 2.6 27 2 17204 13.8 81.9

1350 1370 1700 200 5 3 - 10 8.5 36 2.5 27 1.9 18386 14 88

1400 1420 1750 200 5 3 - 10 8.4 36 2.4 27 1.8 19607 14.1 94.3

1450 1470 1800 200 5 3 - 10 8.4 35 2.3 27 1.7 20868 14.3 101

1500 1520 1850 200 5 3 - 10 8.3 35 2.2 26 1.7 22168 14.4 108

1550 1570 1900 200 5 3 - 10 8.2 35 2.2 26 1.6 23507 14.5 114

1600 1620 1950 200 5 3 - 10 8.1 35 2.1 26 1.6 24885 14.6 121

1650 1670 2000 200 5 3 - 10 8.1 35 2 26 1.5 26303 14.7 129

1700 1720 2050 200 5 3 - 10 8 35 2 26 1.5 27760 14.9 137

1750 1770 2100 200 5 3 - 10 8 34 1.9 26 1.4 29256 15.2 147

1800 1820 2150 200 5 3 - 10 8 34 1.9 26 1.4 30791 15.4 156

1850 1870 2200 200 5 3 - 10 7.9 34 1.8 26 1.4 32366 15.7 166

1900 1920 2250 200 5 3 - 10 7.9 34 1.8 25 1.3 33980 15.9 176

2000 2020 2400 200 5 3 - 10 6.1 44 2.1 32 1.6 38187 11.1 140

2100 2120 2500 200 5 3 - 10 6 44 2 32 1.5 41729 11.4 157

2200 2220 2600 200 5 3 - 10 6 43 2 32 1.4 45428 11.8 174

2300 2320 2700 200 5 3 - 10 6 43 1.9 32 1.4 49284 12.1 193

2400 2420 2800 200 5 3 - 10 5.9 43 1.8 32 1.3 53298 12.4 213

2500 2520 2900 200 5 3 - 10 5.9 43 1.7 31 1.3 57468 12.7 234

2600 2620 3000 200 5 3 - 10 5.8 43 1.7 31 1.2 61796 13 255

2700 2720 3100 200 5 3 - 10 5.8 43 1.6 31 1.2 66280 13.2 278

2800 2820 3200 200 5 3 - 10 5.8 43 1.6 31 1.1 70922 13.5 302

2900 2920 3300 200 5 3 - 10 5.7 43 1.5 31 1.1 75721 13.8 329

3000 3020 3400 200 5 3 - 10 5.7 43 1.5 31 1 80677 14.1 358

3100 3120 3500 200 5 3 - 10 5.6 43 1.4 31 1 85790 14.5 389

3200 3220 3600 200 5 3 - 10 5.6 43 1.4 31 1 91060 14.8 421

3300 3320 3700 200 5 3 - 10 5.6 43 1.3 31 1 96487 15.2 455

3400 3420 3800 200 5 3 - 10 5.6 43 1.3 31 0.9 102071 15.5 490

3500 3520 3900 200 5 3 - 10 5.6 43 1.3 31 0.9 107812 15.8 527

3600 3620 4000 200 5 3 - 10 5.5 43 1.2 31 0.9 113711 16.2 566

3700 3720 4100 200 5 3 - 10 5.5 43 1.2 31 0.9 119766 16.5 606

3800 3820 4200 200 5 3 - 10 5.4 43 1.2 31 0.8 125979 16.8 648

3900 3920 4300 200 5 3 - 10 5.4 43 1.1 31 0.8 132348 17.2 695

4000 4020 4400 200 5 3 - 10 5.4 43 1.1 31 0.8 138875 17.5 743

Design: All table values were determined with at least 1000 nominal stress cycles with a safety of SL = 1 according to AD 2000 data sheet B13, EJMA or EN 14917 unpressurised
and the maximum operating pressure at 20 °C. The calculation was carried out with a design temperature of 20 °C for the material 1.4571 with a permitted test pressure at 20 °C 
corresponding to 1.43 times the maximum operating pressure. A wall thickness tolerance was taken into account with +/- 0.1 mm. The indicated permitted expansion absorption 
values Δx or Δα are differences between the expanded and the compressed state or between two directions of rotation. That means Δx=40 mm or +/-20 mm; Δα=7.0° or +/-3.5°. Δx
and Δα have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100%.
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Nomi-
nal

diame-
ter

Outer  
connection

diameter

Outer
convolu-

tion
diameter

Length

Wall thickness Maximum
operating
pressure
at 20°C

Nominal pressure absorption  
per convolution

Effective
diameter

Adjustment forces 
(spring rate)

Unpressurised At PS20°C

nom.
min. - 
max.

Axial Angular Axial Angular

DN da Da BL s s PS20°C ∆x ∆α ∆x ∆α Ae C∆x C∆α

- mm mm mm mm mm bar mm
De-

grees
mm

De-
grees

cm² kN/mm
kNm/De-

grees

1000 1016 1350 220 6 4 - 10 12.8 33 2.9 25 2.2 10881 21.7 86.2

1050 1070 1400 220 6 4 - 10 12.8 31 2.7 24 2.1 11863 22.6 96.3

1100 1120 1450 220 6 4 - 10 12.5 31 2.5 24 2 12848 22.6 104

1150 1170 1500 220 6 4 - 10 12.4 31 2.4 24 1.9 13873 22.6 111

1200 1220 1550 220 6 4 - 10 12.3 31 2.3 23 1.8 14936 23 121

1250 1270 1600 220 6 4 - 10 12.1 30 2.2 23 1.7 16039 23.3 130

1300 1320 1650 220 6 4 - 10 12.1 30 2.2 23 1.6 17181 23.6 140

1350 1370 1700 220 6 4 - 10 11.9 30 2.1 23 1.6 18362 23.9 151

1400 1420 1750 220 6 4 - 10 11.8 30 2 23 1.5 19582 24.1 161

1450 1470 1800 220 6 4 - 10 11.7 30 2 23 1.5 20842 24.3 172

1500 1520 1850 220 6 4 - 10 11.6 30 1.9 22 1.4 22141 24.5 183

1550 1570 1900 220 6 4 - 10 11.5 30 1.8 22 1.4 23480 24.6 194

1600 1620 1950 220 6 4 - 10 11.4 30 1.8 22 1.3 24857 24.7 205

1650 1670 2000 220 6 4 - 10 11.3 29 1.7 22 1.3 26274 24.8 217

1700 1720 2050 220 6 4 - 10 11.2 29 1.7 22 1.3 27730 25.3 232

1750 1770 2100 220 6 4 - 10 11.1 29 1.6 22 1.2 29225 25.7 248

1800 1820 2150 220 6 4 - 10 11.1 29 1.6 22 1.2 30760 26 263

1850 1870 2200 220 6 4 - 10 11 29 1.6 22 1.2 32334 26.4 280

1900 1920 2250 220 6 4 - 10 10.9 29 1.5 22 1.1 33947 26.8 297

2000 2020 2400 220 6 4 - 10 8.6 37 1.8 27 1.3 38152 18.6 235

2100 2120 2500 220 6 4 - 10 8.5 37 1.7 27 1.3 41693 19.2 262

2200 2220 2600 220 6 4 - 10 8.4 37 1.7 27 1.2 45390 19.7 292

2300 2320 2700 220 6 4 - 10 8.4 37 1.6 27 1.2 49245 20.3 323

2400 2420 2800 220 6 4 - 10 8.3 37 1.5 27 1.1 53257 20.7 356

2500 2520 2900 220 6 4 - 10 8.2 37 1.5 27 1.1 57426 21.2 390

2600 2620 3000 220 6 4 - 10 8.2 37 1.4 27 1 61752 21.7 427

2700 2720 3100 220 6 4 - 10 8.1 37 1.4 27 1 66235 22.1 464

2800 2820 3200 220 6 4 - 10 8 37 1.3 27 1 70875 22.5 504

2900 2920 3300 220 6 4 - 10 8 37 1.3 27 0.9 75672 23 548

3000 3020 3400 220 6 4 - 10 7.9 37 1.3 27 0.9 80626 23.6 597

3100 3120 3500 220 6 4 - 10 7.8 37 1.2 27 0.9 85738 24.2 648

3200 3220 3600 220 6 4 - 10 7.7 37 1.2 27 0.9 91006 24.7 701

3300 3320 3700 220 6 4 - 10 7.7 37 1.2 27 0.8 96432 25.3 758

3400 3420 3800 220 6 4 - 10 7.7 37 1.1 27 0.8 102014 25.8 816

3500 3520 3900 220 6 4 - 10 7.6 37 1.1 27 0.8 107754 26.4 878

3600 3620 4000 220 6 4 - 10 7.5 37 1.1 27 0.8 113651 26.9 942

3700 3720 4100 220 6 4 - 10 7.5 37 1 27 0.7 119705 27.4 1009

3800 3820 4200 220 6 4 - 10 7.4 37 1 27 0.7 125916 27.9 1079

3900 3920 4300 220 6 4 - 10 7.4 37 1 27 0.7 132284 28.5 1156

4000 4020 4400 220 6 4 - 10 7.3 37 1 27 0.7 138809 29.2 1237
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Nomi-
nal

diame-
ter

Outer  
connection

diameter

Outer
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tion
diameter
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Wall thickness Maximum
operating
pressure
at 20°C

Nominal pressure absorption  
per convolution

Effective
diameter

Adjustment forces 
(spring rate)

Unpressurised At PS20°C

nom.
min. - 
max.

Axial Angular Axial Angular

DN da Da BL s s PS20°C ∆x ∆α ∆x ∆α Ae C∆x C∆α

- mm mm mm mm mm bar mm
De-

grees
mm

De-
grees

cm² kN/mm
kNm/De-

grees

1500 1520 1850 240 8 4 - 10 19.2 23 1.4 17 1.1 22088 51.8 387

1550 1570 1900 240 8 4 - 10 19 23 1.4 17 1 23425 52.1 411

1600 1620 1950 240 8 4 - 10 18.8 22 1.3 16 1 24801 52.4 435

1650 1670 2000 240 8 4 - 10 18.6 22 1.3 16 1 26217 52.8 461

1700 1720 2050 240 8 4 - 10 18.4 22 1.3 16 0.9 27671 53.7 493

1750 1770 2100 240 8 4 - 10 18.3 22 1.2 16 0.9 29165 54.6 526

1800 1820 2150 240 8 4 - 10 18.1 22 1.2 16 0.9 30698 55.5 560

1850 1870 2200 240 8 4 - 10 18 23 1.2 16 0.9 32270 56.4 596

1900 1920 2250 240 8 4 - 10 17.9 23 1.2 16 0.8 33882 57.2 633

2000 2020 2400 240 8 4 - 10 14 29 1.4 21 1 38083 40.3 507

2100 2120 2500 240 8 4 - 10 14.4 29 1.3 21 1 41620 41.6 568

2200 2220 2600 240 8 4 - 10 14.2 29 1.3 21 0.9 45315 42.8 632

2300 2320 2700 240 8 4 - 10 14 29 1.2 21 0.9 49166 44 701

2400 2420 2800 240 8 4 - 10 13.9 29 1.2 21 0.8 53175 45.1 773

2500 2520 2900 240 8 4 - 10 13.7 29 1.1 21 0.8 57341 46.2 850

2600 2620 3000 240 8 4 - 10 13.6 29 1.1 21 0.8 61664 47.3 930

2700 2720 3100 240 8 4 - 10 13.4 29 1.1 21 0.8 66144 48.3 1014

2800 2820 3200 240 8 4 - 10 13.3 29 1 20 0.7 70781 49.2 1102

2900 2920 3300 240 8 4 - 10 13.2 29 1 20 0.7 75575 50.4 1200

3000 3020 3400 240 8 4 - 10 13 29 1 20 0.7 80526 51.6 1306

3100 3120 3500 240 8 4 - 10 12.9 29 0.9 20 0.7 85634 52.9 1418

3200 3220 3600 240 8 4 - 10 12.8 29 0.9 20 0.6 90899 54.1 1535

3300 3320 3700 240 8 4 - 10 12.6 29 0.9 20 0.6 96322 55.3 1658

3400 3420 3800 240 8 4 - 10 12.5 29 0.9 20 0.6 101901 56.5 1787

3500 3520 3900 240 8 4 - 10 12.4 29 0.8 20 0.6 107638 57.7 1921

3600 3620 4000 240 8 4 - 10 12.3 29 0.8 20 0.6 113531 58.8 2061

3700 3720 4100 240 8 4 - 10 12.1 29 0.8 20 0.6 119582 59.9 2207

3800 3820 4200 240 8 4 - 10 12.1 29 0.8 20 0.5 125790 61.1 2360

3900 3920 4300 240 8 4 - 10 11.9 29 0.8 20 0.5 132155 62.5 2531

4000 4020 4400 240 8 4 - 10 11.8 29 0.7 20 0.5 138677 63.9 2710

Design: All table values were determined with at least 1000 nominal stress cycles with a safety of SL = 1 according to AD 2000 data sheet B13, EJMA or EN 14917 unpressurised
and the maximum operating pressure at 20 °C. The calculation was carried out with a design temperature of 20 °C for the material 1.4571 with a permitted test pressure at 20 °C 
corresponding to 1.43 times the maximum operating pressure. A wall thickness tolerance was taken into account with +/- 0.1 mm. The indicated permitted expansion absorption 
values Δx or Δα are differences between the expanded and the compressed state or between two directions of rotation. That means Δx=40 mm or +/-20 mm; Δα=7.0° or +/-3.5°. Δx
and Δα have to be reduced proportionately for simultaneous movement absorption. The sum of all parts must not exceed 100%.
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Sectors of industry and trade

›› Mechanical engineering, ship building 
and plant engineering

›› Pipeline systems, exhaust technology

›› Gas and water supply

›› Energy and offshore technology

›› Steel, printing and paper industry

›› Chemical plants

Range of products and services for customer requirement

›› Comprehensive product range of standardised components

›› Development of complex solutions

›› Calculation and manufacturing according to national and international regulations

›› Manufacturing of special apparatus and custom designs for special applications 
according to customer requirements

›› Processing of all weldable materials

›› 2D and 3D CAD installation drawings

›› Finite element analysis

Special expansion joints and plant engineering 
Components for plant engineering and pipeline construction 

HKS metal bellows expansion joints are combined with piping components to form a complete system 
with precisely defined requirements taking into account defined general conditions. Joining, adapting 
and optimising the individual technical components creates a ready to install assembly.

We have been developing, planning and 
manufacturing system components for 
plant engineering and pipeline construc-
tion for over 30 years in the fields of pro-
cess engineering, energy technology, 

supply technology, production technol-
ogy and mechanical engineering. Correct 
and proper planning for the installation of 
HKS metal bellows expansion joints into 
the existing pipeline and system concept 

has a crucial influence on the long-term 
behaviour of pipes and valves. Planning 
for metal bellows expansion joints is 
treated with the same thoroughness as 
the actual pipes and valves.
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Approvals/testing

 › Manufacturing in line with Pressure
Equipment Directive 97/23/EC 
module H

 › Quality management in line
with EN ISO 9001

 › Approvals from the notifi ed bodies:
ABS, BV, DNV, DVGW, GL, LRS, 
RINA, Roznador, TÜV

 › ASME Code Sec. VIII Div.1,
with U designator (U stamp)

Applied standards/guidelines

 › Pressure Equipment Directive
97/23/EC

 › Standards of EJMA (Expansion Joint
Manufacturers Association, Inc.)

 › AD 2000 data sheets

 › EN 1092 – fl anges

 › EN 10216/17 – steel tubes

 › EN 13445 – unfi red pressure vessels

 › EN 13480 – metallic industrial piping

 › EN 14917 – metal bellows
expansionjoints

 › EN ISO 13920 – general tolerances
for welding constructions

 › ISO 2768 – general tolerances

 › DIN 86044 – exhaust fl anges ships

 › ISO 15348 – metal bellows
expansion joints

 › Regulations from notifi ed bodies

 › ASTM standards

 › EAC (GOST-R)

Solutions

Extensive know-how and best service 
ensure individual system solutions on 
the highest technological level. Customer 
requirements are processed individually.

HKS is not striving for short-term suc-
cess but rather for a long-term partner-
ship with the aim of sustainable optimiza-
tion for mutual benefi t.

Pipe components
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Special expansion joints

Deviating from the standard areas of ap-
plication of HKS expansion joints in plants 
and pipeline construction, we use our long-
standing experience to implement individu-

ally customised solutions to meet very 
special customer requirements. Reliability, 
highest quality and customer satisfaction 
are our priorities in this. HKS develops, 

designs and manufactures selected spe-
cial solutions and expansion joints on the 
highest level. The following examples can 
convey an impression of our capabilities.

Expansion joints subject to external pressure loads with an 
adjustable spring system for use in a suction line in 
secondary metallurgy (steel production)

Alloy expansion joint for use in alloy gates 
in steel production

Penstock (gas nozzle) expansion joint for use in blast 
furnaces and very high operating temperatures

HKS | Special expansion joints and plant engineering
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Sawtooth expansion joint with special convolution geometry 
for vertical installation and targeted carrying off of 
inner media

Corner balanced corrugated expansion joint with low 
fi xpoint loads and inner defl ector plates for fl ow optimisation 
for use between turbine and expansion joint

Stuffi ng box with corrugated expansion joint for use in 
oxygen lances in steel production

 Special expansion joints and plant engineering | HKS
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