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PROBLEM-SOLVING EXPERTISE

Whenever pipes expand due to frequent changes of temperature or pressure,
when vibrations occur in pipework, whenever heavy loads have to be carried,
when pressure-tight transport of media is essential, when high vacuum must
be maintained — these are all situations where flexible metal elements are called
for. These elements include expansion joints and metal bellows as well as metal
hoses, automotive components and pipe supports. Witzenmann, the inventor
of the metal hose and founder of the metal hose and expansion joint industry is
your first port of call here. The basic invention, a metal hose that was developed
and patented in 1885, was followed by a patent for the metal expansion joint in
1920.

Worldwide presence

As an international group of companies with a total of more than 4,300 employees
in 24 companies, Witzenmann stands today for innovation and high quality.
With the broadest product range in the industry, Witzenmann offers problem
solutions for decoupling vibrations, accommodating expansion in pipes, flexible
installation and conveying media. Witzenmann is a development partner for
industrial customers in the technical building equipment industry, automotive in-
dustry and numerous other markets, with in-house machine design, toolmaking
and prototyping as well as extensive inspection and testing equipment.

Crucial to the cooperation with customers are the consultancy services provided
by the competence centre at the Witzenmann headquarters in Pforzheim, southern
Germany. Teams of highly qualified engineers work in close collaboration with
the customer on product developments and new expansion joint applications.
From the preliminary design to series production.

Better products

This concentration of knowledge is the basis for the synergy that is evident

in every product solution. Our products have an almost unlimited and diverse
range of applications. However, they all have one thing in common — maximum
safety even in the most extreme operating conditions. This applies to all
Witzenmann solutions.
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QUALITY
MANAGEMENT

Before a newly developed flexible element goes into
production, it passes through an extremely hard
testing program in our modern development centre:
electrodynamic vibration test rigs, hot gas and
service life testing systems, corrosion testing and
portable testing facilities.




These tests Witzenmann not only ensure that the products have an optimum
configuration but also enable them to withstand all conceivable loads over a

long period of time. Witzenmann has been working consistently to these high m
standards for a long time. In 1994, Witzenmann was the first company in this

sector to gain accreditation to DIN ISO 9001. Here too, continuous development

is occurring. Witzenmann currently has an approval according to the much

stricter standard IATF 16949. These certifications are the basis for our leading

position in the market.

GENERAL APPROVAL TESTS

Quality management system according to DIN /SO 9001
South West Technical Inspection Association (TUV) inspection and confirmation as

% a manufacturer according to AD data sheet HPO, W0 and according to TRD 100

SPECIFIC APPROVALS (selection)

DVGW - German Technical
DVGW and Scientific Association for
Gas and Water

RINA — Registro ltaliano
Navale, Italien

B AM BAM — Federal Agency for Mate-

@ OVGW - Austrian Associa- rial Research and Testing
A tion for Gas and Water
VDE - Testing and Certification
Institute
ABS - American Bureau
of Shipping, USA vdS VdS - Association of Insurers

BV — Bureau Veritas,

France @ FM Global, USA
APPROVED

ASME — The American Society of
DNV GL, Norway/Germany Mechanical Engineers, USA

u
LRS — Lloyd’s Register of ((- -)_] NBBI — The National Board
k¥, Shipping, United Kingdom R of Boiler and Pressure Vessel
L(- JJ Inspectors, USA
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Quality Management

TIGHTLY ORGANIZED RESPONSIBILITY
[ FOR QUALITY

Our quality assurance is organized on two levels. The central quality manage-
ment is charged with the task of overall organizational and technological quality
assurance measures. The quality departments of our business divisions manage
quality planning, quality assurance and quality control in the course of handling
the processing of orders. The quality assurance is independent of production

in terms of organization. It is authorized to issue directives to all employees
engaged in activities that influence quality.

Calculation and design

Our central departments provide the basis for calculating and designing our
products. Our work is based on comprehensive theoretical investigations and
tests. The individual business divisions finally implement the design work
requirements, taking product-specific features and design requirements into
account.

Fig. 2.1 FEM Structure of a metal bellows
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Meticulous control of suppliers

We only work with suppliers who can provide proof of effective quality assur-
ance. We demand test certificates for semi-finished products strip, sheet, pipes
and wires, which comply with the intended purpose of the parts. We ensure
that the supplied products meet our order and acceptance specifications by
means of receiving inspections in our incoming goods department and material
laboratory.

Continuous production monitoring

Our operational supervision is responsible for inspection and maintenance of
manufacturing equipment and properly implemented production procedures in
the production process according to provisions of the production documents
provided.

Complete monitoring of welding processes

Welding processes are regulated based on written instructions. The qualification
of the welders is ensured by means of examinations in accordance with EN

ISO 9606-1/EN I1SO 9606-4. The most important and frequently applied welding
techniques are certified by means of process audits. The welding supervision
meets the respective requirements according to AD Sheet HP3.

Supervision of measuring and testing equipment

All measuring and testing equipment is registered and documented. It is
inspected for accuracy and reliability at regular intervals. The date of calibration
is recorded by control marks.

QUALITY PUT TO THE TEST

Product audit

Extensive systematic audits carried out in the last few years have allowed us to
take the step from empirical knowledge based on routine to the development of
system knowledge. On one hand, this systematic knowledge is the precondition
for product development and optimisation. On the other hand, it is necessary

to meet the increasing demand of the market for information about all product
properties. Especially in safety-relevant applications for the aerospace and
automotive industry.
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Quality Management

Materials testing

m The demand for economic production is determined by a selection of suitable
materials. Extensive knowledge of material properties is the precondition both

for this selection processes and the demand for an increase in quality and

safety.

Semi-finished parts for our products are high grade, mostly thin strips, wires,
sheets or thin-walled pipes. The high quality requirements for our semi-finished
parts are documented in our order and acceptance specifications. Apart from
the stipulations of national and international standards and provisions, the
quality requirements also include specific internal requirements concerning
production and documentation. Incoming inspections ensure that the parts
are inspected in compliance with geometrical, mechanical, technological and
chemical properties required in our specifications.

The tasks of the material inspection department also include the execution of
mechanical, technological and metallographical audits as well as process and
acceptance audits of welding operations.

For non-destructive testing of elements and welding seams, X-ray as well as a
visual inspection and penetration testing are used. Futhermore a leak test on the
welded extpansion joints takes place.

Our material laboratory is recognised as a production-independent testing

authority for destructive and non-destructive material testing with the approval
to issue certificates of acceptance.
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Fig. 2.2 Test bench for load cycle tests for Fig. 2.3 Test bench for load cycle tests for
hose asemblies of high nominal diameters in  flexible parts in exhaust systems with ex-

U-bend installation under internal pressure haust gas temperatures of up to 1100 °C

and fluid temperatures of up to 300 °C

Fig. 2.4 Test bench for load cycle tests with Fig. 2.5 Vibration test bench for simulation
an expansion joint DN 200 of complex application conditions
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Quality Management

Damage analysis

m Another task of the material inspection is the damage analysis of products that
have failed during testing or operation. Metallographical inspections are usually

carried out and the damage symptoms are documented by means of photo-

graphic images.

Quality of the expansion joints
In the interest of our customers, we place high demands on our expansion joints
with regard to performance, quality and reliability.

For this reason, the quality-assurance process also inspects the incoming
materials used for manufacturing, continuously monitors production and
subjects the finished products to meaningful final inspections before leaving
our plant.

In addition to that, destructive product and functional tests are performed with
the expansion joints from current production.

The use of high-quality materials, optimised material-friendly manufacturing
procedures, modern mechanical facilities and equipment — and not least of all —
responsible, qualified personnel are the most important guarantees of quality
for our products.
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Fig. 2.6 Alternating bending machines for
determining the fatigue behaviour of thin
strips and sheets

Fig. 2.8 Micrograph of a cross section on a
fatigue fracture in a thin bellows ply

Fig. 2.7 Non-destructive testing by means
of radiographic examination.

L% E T EE Sy B
Fig. 2.9 Fatigue fracture under the scanning
electron microscope

1501uk/19/10/23/pdf WITZENMANN




Quality Management

As part of the quality assurance, we have defined the minimum requirements
m stipulated for materials in ordering and acceptance specifications for the most
important types.

Test certificates for the materials used can be requested subject to a charge.
Strip material that is normally in stock can be confirmed with inspection
certificate 3.1 or 3.2 according to DIN EN 10204.

Possible certificates of the conducted tests are listed in DIN EN 10204 (see
Table).

We would like to point out here that the scope of the required material tests
can have a significant impact on product and testing costs as well as on
delivery times. For this reason, disproportionately stringent requirements
should be avoided.
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Name Test certificate Type Contents of Conditions Confirmation of
certificate certificate
21 Declaration of non-specific Confirmation of According to the By the manufac-
compliance with conformity with the | delivery conditions | turer.
the order order. of the order or, if
requested, accord-
ing to the official
provisions and ap-
plicable technical
— regulations.
22 Test report Confirmation of
conformity with
the order stating
results of nonspe-
cific test.
31 Inspection certifi- | specific Confirmation of By the manufac-
cate 3.1 conformity with turer's authorized
the order stating inspection
results of specific representative who
test. is independent
of the production
department.
32 Inspection certifi- According to By the manufac-
cate 3.2 official regulations | turer's authorized
and applicable inspection
technical rules. representative who
is independent
of the production
department as well
as by the author-
ized inspection
representative
authorised by the
orderer
or the authorized
inspection repre-
sentative stated
in the official
regulations.
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THE EXPANSION JOINT




The various types of expansion joints (for examples see Figs. 3.1 and 3.2) serve
to compensate movements in pipes, on machines and apparatus. The move-
ments, which are always relative between two plant components, are caused
by thermal expansion, pressure deformation, forces of gravity, misalignment or
foundation settlements.

Fig 3.1 Axial expansion joint Fig. 3.2 Universal expansion joint

CONNECTIONS

Expansion joints are connected either by welding to the pipes or vessel walls or
by flanging, e.g. to machine connecting pieces. The standard types of connec-

tion part are weld ends and flanges; in special cases screwed nipples are used.

(Figs. 3.3 -3.5).
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Fig. 3.3 Weld end Fig. 3.4 Loose flange

|
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The Expansion Joint

THE BELLOWS AND ITS PRINCIPLE OF OPERATION

The basic flexible element of an expansion joint is the metal bellows, which is
flexible on all planes due to its annular corrugations. This flexibility is utilized in
m the expansion joint in different ways according to the construction type (Fig.

3.6). The flexibility of the bellows is derived from the flexibility of the radial
corrugation flanks (Fig. 3.7)

Fig. 3.6 Movements of the bellows Fig. 3.7 Principle of operation of a bellows
corrugation

In addition to flexibility, the metal bellows must have a certain pressure resist-
ance. Flexibility and pressure resistance are contrary requirements, which

in extreme cases result in different corrugation shapes. The lyre-shaped
corrugation is a good compromise which combines considerable flexibility
and an adequate pressure resistance (Figs. 3.8 — 3.10).

3 W

Fig. 3.8 Toroidal shape, extremely pressure resistant — Fig. 3.9 Diaphragms, extremely flexible

Fig. 3.10 Lyre-shape, pressure resistant and flexible
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The lyre-shaped corrugation, to which the description below is targeted, can
be adapted to specific requirements by altering its geometry. It is also possible
to increase the number of plies; which leads to the multi-ply bellows as a m
technically favorable solution. (See also Chapter 10, "The Multi-ply Principle").

Figs 3.11 — 3.13 show an optical comparison of the various possible types of
bellows.

Although the multi-ply bellows is relatively complicated with regard to its design
and manufacturing process, it is used as the basic elastic element in our expansion
joints thanks to its favourable characteristics. There, it has proven to be success-
ful over many years, especially in designs subject to pressure loads.

JULIUUL

Fig. 3.11. Single-ply bellows Fig. 3.12. Double-ply bellows

Fig. 3.13 Multi-ply bellows
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The Expansion Joint

RESTRAINT HARDWARE

The various types of restrained expansion joints are fitted with different types
of restraint hardware corresponding to the respective functions which must
m absorb the axial pressure thrust and permits angular or lateral flexibility. The

most important types of restraint hardware are shown in Figs. 3.14 = 3.17. The
details of the hardware designs may differ. They are shown in the diagrams for
the individual type series.

Fig. 3.14 Angular expansion joint "WRN" Fig. 3.156 Gimbal expansion joint "WRK"

iy -
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Fig. 3.16 Lateral expansion joint with tie rods and Fig. 3.17 Lateral expansion joint with
spherical washers "LRR" gimbal joints "LRK"
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ASSEMBLY PARTS

There are a number of additional assembly parts which may be required from
case to case. The most common are described below:

= |nner sleeve m
Internal pipe, usually made of stainless steel. It protects the bellows from
direct contact with the flowing medium and reduces the flow resistance.

= Guide sleeve
Pipe either inside or outside the bellows. It guides it at defined points or over
the entire length to prevent buckling.

= Protection cover
Pipe on the outside of the expansion joint. It protects the bellows from
mechanical damage and from dirt accumulation in the corrugations, and
acts as a carrier for thermal insulation.

= Reinforcing rings
Rings in the root of the bellows corrugations to increase the pressure
resistance of the bellows
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TECHNICAL CHARACTERISTICS

HYDRA expansion joints are in line with the latest state of the art (concerning
technology and manufacturing processes) and are fully-developed, flexible metal
m elements for universal use in modern pipe and plant construction.

Their outstanding characteristics are based on an ideal combination of design
details resulting from intensive development work and several decades of prac-
tical experience.

The multi-ply bellows

The multi-ply bellows described above provides HYDRA expansion joints of all
types with a series of technical and economic advantages, which are described
in detail in Chapter 10, “The Multi-ply Principle”; they are only listed in brief here:
m Suitable for very high pressures

Large movement absorption

Compact size

Low adjustment forces

Optimum compensation in small spaces

Early indication of leakage (in the event of damage) through check hole

Total bursting safety

Possibility of permanent leak monitoring for critical media

Economic use of high-quality, corrosion-resistant materials, such as
nickel-base alloys, iron-nickel-chromium alloys, titanium and tantalum

m |nsulation against structure-borne noise up to 20 dB

ulti-ply bellows

24 WITZENMANN 1501uk/19/10/23/pdf



The weld connection

The connection between a multi-ply bellows made of austenitic stainless steel
and a ferritic weld end (or flange) requires special welding procedures. Still more
stringent demands are made on the design of the weld area and on the welding
process when special alloys must be welded. Even though the weld seam is
mechanically loaded only with a part of the axial pressure thrust, due to over
pressure in the annular chamber of the corrugations and by the slight adjusting
forces of the bellows on tension and compression, it must nevertheless remain
absolutely tight throughout the entire operating period and thus is crucial to the
quality of the expansion joint.

For this reason, special measures must be taken to ensure a low stress level.
The bending moment produced by the movement of the bellows in the
corrugation flanks is reduced before it reaches the weld connection:

m A raised bellows tangent generates a relieving counter torque

m Press-fitted rings reinforce the bellows cuff and thus reduce the stress level
m Cylindrical tangents reduce any possible residual bending stresses

The standard seam shown in Fig. 3.19 can verifiably be examined non-
destructively. However due to the low stress level, the costly examinations
necessary to assure the quality of other types of seam can be eliminated.
It is sufficient to perform a standard leak test.

A
o

Fig. 3.19 Connection seam of bellows/weld end

|
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The Expansion Joint

The loose flange
Like fixed flanges, loose flanges offer the familiar advantages of flange connec-
tions, such as rapid assembly and exchangeability of components.

m Since loose flanges are also not welded to the bellows, but form-fitted and
assembled on it so that they are rotatable (Fig. 3.20), they have a number of

additional advantages:

m The rotatability simplifies assembly allowing alignment of the flange holes

= The flanges are not in contact with the media, which may be aggressive, and
can be made either of normal steel or special materials, such as aluminium
and plastic

m The flanges can be protected against corrosion at relatively little costs by
means of suitable coating or galvanization

m For single bellows plies special materials can be used which can’t be welded
to the other bellows plies or to the flange

Expansion joints with smaller nominal diameters can be fitted with loose flanges
and lap joint stub ends, which largely offer the same advantages. The spacer
bead shown in Fig. 3.20 simply keeps space clear for the screw assembly and
prevents the risk of damage to the corrugations during assembly. Furthermore,
the design enables the unhindered movement of the corrugations at either end.

Fig. 3.20 Form-fitted connection between bellows and loose flange
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The inner sleeve

Internal sleeves are used whenever expansion joints must be protected from:

m abrasion caused by solid particles in the flowing medium

m deposits of solid components in the corrugations

m vibrations generated by high flow velocities m

Internal sleeves theoretically also reduce the pressure losses in the flow through
the expansion joint. In practice however, these pressure losses are so low —
roughly twice as much as those in a pipe of identical length — that the effort is
rarely worthwhile.

Our expansion joints with loose flanges are provided with form-fitted pressed-in
inner sleeves (Fig. 3.21) which can also withstand vibration loads.

Fig. 3.21 Form-fitted inner sleeves
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The Expansion Joint

The patented restraint hardware

Hammer-shaped tie-bars inserted in plates (Fig. 3.22) combined with multi-ply
bellows permit extremely short total lengths of our HYDRA restrained expansion
joints. The full benefit of this is particularly apparent in hinge systems with angular
m expansion joints, since it also results in small overall dimensions for the hinge
system and possibly reqired structures.

The hammer-shaped tie-bars are form-fitted to the plates and the plates are
welded around the pipe so that the forces and stresses are evenly distributed.
The effects of unintentionally overloading the restraint hardware, e.g. as a
result of impulse pressure, are thus less drastic. The plate yields and deforms.
Together with the effective safety against bursting of the multi-ply bellows,
this acts as an efficient safety reserve.

Fig. 3.22 Hammer-shaped tie rod
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CHOICE OF MATERIALS

The wide variety of applications for which our bellows are used necessitates an
appropriate choice of materials.

In the tables in Chapter 17 we have listed the common materials we use and
frequently used special materials with all necessary data in order to simplify the
selection of suitable materials in each case.

The most important demands made on the material are:
= Corrosion resistance

Temperature resistance

Strength

Welding properties

Forming properties

Materials for general applications

Standard materials from the group of austenitic stainless steels are 1.4301,
1.4541, 1.4571 and 1.4404. These materials are particularly suitable to satisfy
the requirements over a wide range of applications. With regard to quick
availability and optimised storage, Witzenmann manufactures bellows from
1.4541 for general applications.

Material 1.4541 - standard for bellows production

1.4541 is used in the chemical industry, food industry, in exhaust systems,

in district heating and compressor pipe systems and in cryogenics. Since
titanium is added in 1.4541, unlike 1.4301, this material has better resistance
to intercrystalline corrosion up to 400 °C.

Material 1.4571

Like the 1.4541, 1.4571 is used in the chemical industry, food industry, in
exhaust systems, in district heating and compressor pipe systems as well as
in cryogenics. 1.4571 has proven itself, above all, for decoupling elements in
exhaust systems of motor vehicles and for use in drinking water piping. As
with 1.4541, 1.4571 is stabilised with titanium, which increases its resistance
to intercrystalline corrosion. In addition, molybdenum is added in 1.4571, so
that it is more resistant to pitting corrosion than 1.4541, which can occur if
chlorides are present.

1601uk/19/10/23/pdf WITZENMANN
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The Expansion Joint

Material 1.4301

For strip-wound hoses, which are used in, for example, exhaust systems of
trucks, the high-alloy steel 1.4301 exhibits adequate corrosion resistance. The
corrosion resistance is attributable to the elements chromium and nickel.

Material 1.4404

1.4404 is used for components in vacuum technology. It has also proven itself
as hose material. The chemical composition largely matches that of 1.4571. In
comparison to 1.4571, 1.4404 is not stabilised with titanium. Through a reduced
carbon content of less than 0.03 %, however, it has a similar resistance to inter-
crystalline corrosion. Due to the reduced carbon content, the strength properties
are slightly lower than those of 1.4571.

MATERIALS FOR CORROSIVE MEDIA

Highly corrosive conditions require the use of special materials that should at
least have the corrosion resistance of the connected pipe or fittings.

If in doubt, a higher-grade material should be chosen. In many cases, nick-
el-based alloys are suitable for this, a fact that is substantiated by good expe-
riences. For expansion joint bellows the materials 2.4856 (Alloy 625) or 2.4610
(Alloy C-4) are preferred, for bellows of smaller size (diameter < 100 mm) the
material 2.4819 (Alloy C-276).

In special cases, titanium or tantalum are the only alternative.

Material 2.4856 (Alloy 625)

Expansion joint bellows that are exposed to seawater are preferably made of
Alloy 625. The molybdenum-containing material 2.4856 has excellent resistance
to pitting, crevice corrosion and stress corrosion cracking.

Material 2.4610/2.4819 (Alloy C-4/C-276)

Bellows of these two materials are used in chemical and other process engi-
neering plants. They are exceptionally resistant to hot acids, chloride-containing
solutions or even chlorine gas up to temperatures of 400 °C.
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MATERIALS FOR HIGH TEMPERATURES

For higher temperatures (>550 °C), where high scaling resistance is required,
high-temperature or heat resistant steels are taken into consideration if they
have adequate forming properties (e.g. 1.4828, 1.4876 or 2.4856). m

Material 1.4828

The material 1.4828 has proven itself as strip-wound hose liner in decoupling
elements and as expansion elements in manifolds of engines. Owing to its high
silicon content, 1.4828 has good scaling resistance.

Material 1.4876 (Alloy 800 H)

The material 1.4876 is used where pressure loads occur in addition to high
temperatures, e.g. in the inlet and outlet pipes of engine turbochargers. 1.4876,
in which aluminium is added, has even better scaling resistance than 1.4828.
Moreover, the chromium and nickel content is also significantly higher, but this
makes it more expensive and reduces its suitability for forming. 1.4876 exhibits
excellent creep rupture strength characteristics and is approved for components
under pressure loads at temperatures above 550°C.

Material 2.4856 (Alloy 625)

If corrosive demands and high temperatures occur combined, the use of
nickel-base alloy 2.4856 is frequently recommended.
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The Expansion Joint

EXPANSION JOINTS FOR AGGRESSIVE MEDIA

Suitability of metal expansion joints

Expansion joints with corrugated metal bellows are basically suitable for
transporting critical fluids under pressure and temperature. The flexibility of
the corrugated expansion joint bellows generally requires their wall thickness
to be considerably smaller than all other parts of the system in which they are
installed. As increasing the bellows' wall thickness to prevent damage caused
by corrosion is not reasonable, it becomes essential to select a suitable material
for the bellows element, which is sufficiently resistant against all expectable
aggressive media during the entire lifetime. In many cases the bellows has to
be manufactured from a material with even higher corrosion resistance than
those of the system parts it is connected to.

In addition, possible corrosive environmental effects must be considered.

The material selection must take into account all possible kinds of corrosion,
especially pitting, intercrystalline corrosion, crevice corrosion and stress
corrosion cracking (SCC).

Selection of a suitable material

The material for the bellows plies is to be selected according to the specific
aggressiveness of the operating fluid or the surrounding atmosphere.
Recommendations for material resistance can be found in the resistance
tables in Chapter 18.

Fittings, flange materials and materials for restraint hardware

When choosing materials for connection fittings, strength and welding prop-
erties are particularly important. For flanges and fittings, unalloyed steel and
general structural steel is normally used. Where there are higher operating
temperatures, heat resistant steels are used. Under higher stresses or lower
temperatures, fine-grained steels and cryogenic steels are used.

Under corrosion-critical conditions, fittings of duplex steel, stainless ferritic or
austenitic steels and nickel-based alloys are used.
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Responsibility of the manufacturer for the suitability of expansion

joints m
The expansion joints manufacturer is responsible for the design of the expansion

joint according to the given pressure, temperatures and movements, and for the
material concerning its formability and weldability.

Witzenmann contributes its wide scope of experience when assisting the
operator in selecting a suitable material.

With regard to the influences of the operating conditions given in the plant
only the operator can take full responsibility. The advice of the expansion joint
manufacturer can only be given without obligation, i. e. without any liability for
the material to be selected for the specific application.
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In almost all technically oriented industrial sectors, expansion joints are needed
for a safe operation of plants. They have to fulfil tasks, such as:
m Compensating thermal expansions in pipelines
m Decoupling vibrations of flexibly mounted aggregates from the connected
systems
» Compensating relative movements between plant components elastically
Insulating structure-borne noise m
Reducing forces and momentums at connections

The use of flexible, metallic expansion joints in modern plant and apparatus
construction is not only necessary for technical reasons, it is equally important
for meeting the demands of all industries for:

m |ncreased operating efficiency

m Reduced plant size

m Fase of installation

m Failure-free operation and

m Safety during incidents

HYDRA expansion joints meet all these requirements, and if chosen carefully
and installed correctly are:

Pressure resistant

Vacuum-tight

Temperature-resistant

Corrosion-resistant

Highly durable

Reliable

Maintenance-free

A comprehensive range of standard expansion joints are available. Our experi-
enced engineers are always ready to examine the availability of specific designs
for special applications. Their experience is based on decades of company
experience in almost all branches of industry.
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Compensation Types

Engineering for the specific case

We are always willing to support you in optimising your compensation

problems, as far as a feasible solution can be found. We also offer a special

engineering service for solving specific problems:

m Optimisation of compensation systems using modern methods of pipe
calculation

m m Optimisation of the design of bellows and connection parts for special
applications, supported by FE methods

= Development of special designs, including the necessary manufacturing
processes (forming, welding, etc.)

m Performing a series of tests with special products or for special applications

m Support in solving corrosion issues, including material recommendations
and corrosion tests

Compensation types and selection criteria

There are three basic types of compensation, namely:

m Compensation by elastic bending of pipe legs ("natural compensation")
® Axial expansion joints

m Restrained expansion joints (hinged expansion joints)

The relevant criteria are as follows:

m Magnitude and type of movement to be compensated

m Pipeline routing

Forces and momentums acting on anchors and connections
Installation space required for expansion joints

Overall cost of compensation

Assembly issues

This overview of criteria permits a qualitative comparison of the compensation
types — either compensation with axial expansion joints or compensation with
restrained expansion joints —and is an important decision-making aid.
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Compensation by pipe bending

The question whether compensation, for example thermal expansion, is possible
by the intrinsic elasticity of the pipe system is generally superfluous due to

the fact that with large diameters pipe legs which are sufficiently long are not
available (Fig.4.1). Extending the pipes artificially or laying them with bends is
however usually not feasible for economic reasons, as demonstrated by numer-
ous analyses. High-pressure steam pipes in power stations are one example of
an exception made for technical reasons.

An examination can generally be restricted to pipe diameters less than DN
100, and is only advisable if, in addition to the stresses from internal pressure,
the pipes can also absorb significant, alternating stresses from movement
cycles without fatiguing prematurely.
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g 4 ,4 5 9 =300 °C
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z / /l :Ig(:)rrr:tensioning')
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£ / 2

/ *) 50 % pretensioning permits
/ / the leg length to be reduced
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Nominal diameter DN

Fig. 4.1 Compensation by bending pipe legs ("natural compensation")
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COMPARISON OF COMPENSATION TYPES

Axial expansion joints

Movement absorption:
® Small to medium axial movement absorption up to approx. 200 mm
m m Additional lateral and angular movement absorption is possible
m Several axial expansion joints must be distributed over the length of the pipe
section for large movements caused by long sections

Pipeline routing:
= No change in flow direction

Anchors and guides:

m Higher pressures and nominal diameters result in high anchor forces (Fig. 4.2)
= Anchors must be positioned at the corners of bent systems

® | ong pipe sections with several axial expansion joints require intermediate
anchor points

Additional guides must be incorporated directly at the axial expansion joint

Installation space:
® | ow space requirement, outside diameters only slightly larger than the pipe
itself

Costs:
m | ow price per unit (several expansion joints required for long pipe sections)
m Possibly high costs for anchors and guides

Assembly:

m Simple assembly and pretensioning of expansion joints

m Pipe sections must be guided exactly to give proper alignment
m Pressure test only possible when fully secured at anchors
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Restrained expansion joints

Movement absorption:

= Medium to large perpendicular to the expansion joint axis, on one plane or on
all planes (main elongation absorbed by lateral expansion joint, small residual
elongations absorbed by the pipe)

Pipeline routing:

m Pipeline rerouting necessary

m Compensation with hinged expansion joints advisable if the pipe routing
already contains bends

Anchors and guides:

m Relatively small load on anchors, even in pipes with high pressure, since the
axial pressure thrust is absorbed by the restraint hardware

= Only the adjustment force of the expansion joints and the frictional forces of
the supports are relevant

m The frictional forces may cause problems in long pipes with regard to the
design of the anchors

m Normal guides are sufficient for the pipe (when lateral expansion joints are
used, this results in additional forces and momentums on anchors and guides
due to residual elongations)

Installation space:
m More installation space required than with axial compensation, especially if
the pipeline must be rerouted

Costs:

m Price per unit is higher than for axial expansion joints

m Angular expansion joints must be installed in pairs as a minimum

m |n relation to movement, costs are comparable with those of axial expansion
joints, if long pipe runs are compensated

m Anchors are cheaper

Assembly:

m Assembly of hinges is more complex

m Position of pivots and tie rods is very important
= Normal amount of work for pipe guiding

m Pressure test can be performed without anchors
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Compensation Types

OPERATING LIMITS OF AXIAL EXPANSION JOINTS

Fig. 4.2 provides a rough idea of the potential use of axial expansion joints in
pipes. Please note the assumptions which have been made. A more detailed
examination of the technical boundary conditions and a cost comparison are
generally advisable before a final decision is taken. The most important criterion

m is the anchor force.

63

40

. HHN

10 N
\ Restrained expansion joints

Nominal pressure PN

Heavy anchors

25 A\

Light anchors
Axial expansion joints

50 100 200 500 2000
Nominal diameter DN
Assumptions:
= A permissible anchor force of 10 - 20 kN has been assumed for "light anchors”, depending on the
nominal diameter (building, pipe bridges, pipe connections)

= An anchor force of approximately 40-400 kN has been assumed for "heavy anchors" depending on the
nominal diameter (e.g. pipelines laid in ducts)

Fig. 4.2 Operating limits of axial expansion joints
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Anchor force

When axial expansion joints are used, the anchor force is made up of the axial
pressure thrust F,, the axial adjusting force F,and the friction of the supports F;;
these are calculated as follows:

Axial pressure thrust in kN
(see also Fig. 4.3)

(4.1) | F.=0.01 Ap

Effective cross-section A in cm? (taken from dimension tables for
axial expansion joints)
Pressure p in bar (maximum pressure, e.g. test pressure, should be used)

Axial adjustment force in kN
(4.2) = F,=0,001c;d

Axial spring rate ¢, in N/mm (taken from dimension tables for
axial expansion joints)
Half overall deflection & in mm (with 50% pretensioning)

Friction resistance of supports in kN

(43) | F,=%F -

R L

KL
Support load F in kN
Friction coefficient of supports K

Empirical values for K :

Steel / steel: 0.2-05
Steel / PTFE: 0.1-0.2
Roller bearings: 0.05-0.1

The significant share of the anchor force when axial expansion joints are used

is contributed by the axial pressure thrust. The adjusting force is relatively
insignificant in the multi-ply bellows we use.
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Compensation Types
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Fig. 4.3 Axial pressure thrust
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Adjusting forces and moments

Adjusting forces and adjusting moments for expansion joints should be calculated
using the spring rates given in the tables. The values given there are valid for
the cold state (ambient temperature) only; smaller values must be expected in
the operating condition, which is why the values given in the tables can be used
for piping calculations. The deviations are practically negligible for temperatures
up to 200 °C. At higher temperatures the reduction factors in the table below m
enable the spring rate to be estimated when using standard materials (1.4541

or 1.4876). In the case of very large deflections or operating pressures, the
manufacturer should be involved during the calculation of the adjusting forces
or moments.

Reduction factors for spring rates

Operating temperature 200 300 400 500 600 700 800 900
&in °C
Reduction factor 0.93 0.9 0.86 0.83 0.80 0.75 0.7 0.67
Kc

Spring rate at temperature

(4.4) = K ¢

(i) [ i

General spring rate ¢, (taken from dimension tables)
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RESTRAINED EXPANSION JOINTS

If restrained expansion joints are used, no load is placed on the pipe anchors
by the axial pressure thrust. The load is transferred by the restraint hardware
instead. The only loads placed on the anchors are the adjusting forces of the
expansion joints and the friction of the supports, as well as any forces and
m moments resulting from movements of the pipe legs if residual elongations are

transferred to the pipes in conjunction with lateral expansion joints. The friction
resistance of the supports may become significant in this case, since the move-
ment in long pipe sections can be transferred to a single compensation system,
thereby moving several different supports.

Compensation with angular and lateral expansion joints

Restrained expansion joints have been considered so far as a single group, i.e.

no distinction has yet been made between angular and lateral expansion joints.
The basic question is whether a double-hinge system is sufficient for compen-

sation or full compensation with three hinges is necessary.

Two hinges (angular expansion joints) — or alternatively one lateral expansion
joint — can be used if the residual elongation from the pipe offset and the axial
offset of the double hinge system resulting from the movement can be absorbed
by the adjacent pipe legs by means of bending (see also Fig. 4.1), and if the
forces and moments which are generated as a result can be taken by the system.
The question as to whether it is better to use two hinges or one lateral expan-
sion joint is generally related primarily to costs.
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Compensation with pressure balanced expansion joints

In some cases pressure balanced expansion joints or straight section tie rods
are the technically favorable but possibly more expensive alternative. The basic
possibilities which are available are described in Chapter 12, "Axial Pressure
Thrust and Pressure-balanced Designs".

The criteria for selecting the right type of compensation system which are dis- m
cussed in this chapter should be sufficient in most practical situations to clarify

which types of expansion joint should be used. The final decision may however
depend on other data, for example on the total length of the expansion joints,
which is determined later on. This frequently makes it necessary to revise the
overall system. Drawing up a cost comparison is the only means of choosing
the most economical of all the technically feasible systems. An economic con-
sideration should not merely take into account the cost of the expansion joints;
it should also include all miscellaneous costs related to the selected compen-
sation type, namely:

= Anchors

Guides and other supports

Constructions/shafts

Assembly work

Miscellaneous

In case of doubt or complex applications please consult our specialists.
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Compensation Types

SYMBOLS USED TO REPRESENT SYSTEMS

Expansion joint symbols

Designation

Plane ill

of

to

in focal plane

perpendicular to the
focal plane

Isometric illustration

Axial expansion joint

-1- - -
Angular expansion joint,
single hinge —+|+— -m- ,@'@
Angular expansion joint,
gimbal hinged _.H.'._ w@

Lateral expansion joint,
flexible on one plane

Lateral expansion joint,
flexible on all planes (in
circular plane)

Fig. 4.4

Support symbols

Designation

Display

Designation

Display

Anchor/Fixed point FP
Intermediate anchor ZFP

Pipe shoe AL

Sliding anchor GFP

Roller bearings RL

Guide bearing FL

Spring hanger FH

Two-way guide slide bearing
KGL

711

Constant hanger KH

8
B

Fig. 4.5
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OVERVIEW OF THE MOST IMPORTANT

COMPENSATION TYPES

Principle characteristics

Axial compensation (Fig. 4.6)

Simple design

Small to medium movement absorption

Movement on all sides possible

No rerouting of pipeline necessary

High axial forces in conjunction with

high pressure

m Strong anchors and good guides
necessary

Angular compensation (Fig. 4.7)
Complex design

Medium to large movement possible
Axial movement not possible
Pipeline rerouting necessary
Relatively small load on anchors
Normal guides adequate

Lateral compensation (Fig. 4.8)
Relatively simple design

Small to medium movement absorption
Axial movement not possible

Pipeline rerouting necessary

Relatively small load on anchors
Additional load from residual elongations
Normal guides adequate (sometimes
with clearance).

HYDRA'
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Fig. 4.6

Fig. 4.7

Fig. 4.8
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The basis for selecting the right expansion joint is our comprehensive standard
range, whose individual series are designed and arranged according to nominal
diameter, nominal pressure and nominal deflection. This allows a fast and safe
choice, guarantees cost-effective, well-constructed designs and ensures short
and reliable delivery times.

Wherever an expansion joint has to be designed for a very particular application,
our engineers optimise the design to meet the customer’s engineering and
economic specifications. Even in the initial quotation the exact dimensions are

already determined. m
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Selection of Expansion Joints

DESIGN REGULATIONS

The manufacturer is responsible for providing a properly designed expansion
joint. "State-of-the-art" design is indispensable for complying with national and
international standards. Since many pressurised pipelines are covered by the
EU’s Pressure Equipment Directive, the associated expansion joints are also
classified as pressurised components as defined by the directive and have to

m be CE marked.

The Pressure Equipment Directive (PED)

The PED applies to all expansion joints with a maximum permissible pressure
PS > 0.5 bar, unless their specific application does not explicitly exclude
this. For this reason, even our standard expansion joints meet the additional
requirements of the Pressure Equipment Directive.

Since our expansion joints can be used in a vast range of applications, we
have designed them in such a way that they can be used in all categories up
to category IV.

Witzenmann has implemented a quality assurance system as described in the
PED Annex Ill, Module H/H1 for the scope of design, manufacturing and distri-
bution of expansion joints and metal bellows.

This also applies to all other conditions, like certification of the raw materials,
manufacturing processes and personnel. This means customers can rely on
design and selection of expansion joints in compliance with the PED. The
execution in accordance with the PED takes place in defined modules, which
are selected depending on the category. Hence, the scope of testing and
documentation is defined accordingly.

Witzenmann - Member of the EJMA

Witzenmann is a member of the "Expansion Joint Manufacturers Association"
(EJMA). Each expansion joint produced by Witzenmann can be designed and
manufactured in strict accordance with EJMA standards.

Detailed calculations to validate design in accordance with the latest edition of
the EJMA standards are available to every customer.
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FLEXPERTE — KNOWLEDGE BY WITZENMANN

FLEXPERTE® is a design tool for flexible metal elements. It is a specially developed
software in accordance with the latest design codes and selects the products
from the standard range to suit the particular application. In addition to choos-
ing the expansion joints, the user can also design metal bellows, flexible metal
hoses and pipe supports with the program.

When the operating conditions have been entered, the program offers a selec- m
tion of suitable products along with all necessary information and drawings for
direct further processing in the form of an inquiry or an order.

A fully functional version of the program for direct use is available at
www.flexperte.com.
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Selection of Expansion Joints

SYMBOLS USED IN FORMULAE
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Amplitude in mm

Spring rate

Axial spring rate in N/mm

Angular spring rate in Nm/degree

Lateral spring rate in N/mm

Friction factor in Nm/bar or N/bar

Pressure factor in Nm/Grad bar or N/mm bar

Spring rate at temperature

Pipe sections in the hinge system in m

Bellows external diameter in mm

Nominal diameter

Expansion joints in hinge system

Reduction factor for pressure

Reduction factor for movement

Reduction factor for spring rate

Corrugated length of bellows in mm

Hinge distance / centre-to-centre distance of bellows in mm
Intermediate pipe length in mm

Length of a pipe section in m

Number of load cycles

Nominal pressure

Operating pressure in bar

Test pressure in bar

Cold pressure in bar

creep rupture strength (100,000 hours until fracture) in N/mm?
Yield strength with 0.2 % residual elongation in N/mm?
Yield strength at ambient temperature in N/mm?

Yield strength at temperature in N/mm?

Angular movement in one direction in degrees

Mean thermal expansion coefficient in mm/mK
Pressureless bending angle in one direction in degrees
Bending angles of expansion joints K, K,, K, in degrees
Axial movement in one direction (elongation or compression) in mm
Cold value of axial movement in one direction in mm
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HYDRA'

Movement, general in mm

Pressure expansion in mm

Thermal expansion in mm

Temperature difference in °C

Lateral movement in one direction in mm
Pressureless lateral movement in one direction in mm
Temperature in °C

Assembly temperature in °C

Operating temperature in °C

Axial natural frequency in Hz

Radial natural frequency in Hz

pressureless, installation condition

for spring rate

Calculated

Operating..., in relation to pipe section A
in relation to pipe section B

Dependent on number of cycles
Nominal ...

ith value of a value quantity,

substitute pointer for index of the movement type
Pressure-dependent

At ambient temperature

Required

Intermediate pipe

Allowable

Dependent on angular movement
Dependent on axial movement
Dependent on lateral movement
Temperature-dependent
Movement-dependent
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PIPE SECTIONS

A pipe system must generally be subdivided into a number of suitable sections
separated by anchors to ensure optimum compensation. The type of compen-

sation must be taken into account here. Machines and vessels must be consid-
ered to be anchors if they are not flexibly supported.

Axial compensation

Only straight pipe sections without offsets are permissible. Long, straight
m sections must be subdivided by intermediate anchors if several axial expansion
joints are required to compensate the complete pipe section. Only one ex-
pansion joint must be installed between each pair of anchors (or intermediate
anchors).

Anchors must be installed at the corner points at which pipelines are rerouted. A
sliding anchor may be installed instead if the axial expansion joint (or a universal
expansion joint) can be subjected to lateral movement (Figs. 5.1 and 5.2).

% = ={HHHIA
[ &}
(ARI=—F GFP
A" Fp FP
P
~
i
A
= o
Fig. 5.1 Arrangement of axial expansion joints Fig 6.2 Arrangement of a universal expansion joint
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Compensation with hinge systems

When a complex pipe system is subdivided into sections, the aim should be
to achieve the basic subsystems shown in Figs. 5.3 to 5.5, namely U-system,
L-system or Z-system. A straight pipe section is not suitable for compensation
by hinged expansion joints. Thus, the pipeline is usually rerouted "artificially"
by creating a U-system.

% =
AN

ok

—

Fig. 6.3 Straight section, U-system

|

Fig. 5.4 L-system Fig. 5.5 Z-system

1501uk/19/10/23/pdf WITZENMANN 55



DETERMINING MOVEMENT VALUES

Relative movements to be absorbed by expansion joints may be:
m Pressure expansion

= \/ibrations

m Compensation of misalignment

m Subsidence of the foundation

m Thermal expansion

m The greatest movement values are generally caused by thermal expansions. This
will be dealt with separately and in detail below.

Pressure expansion

Pressure expansion occurs at vessels and in pipelines as a result of a pressure
load. It is, however, only significant in conjunction with large dimensions, which
may have an important effect on compensation.

For estimating its magnitude it must be considered that in a long, closed cylin-
der the longitudinal stresses caused by pressure are half the magnitude of the
circumferential stresses. If a full pressure utilisation is assumed, and taking the
transversal contraction into account the following applies for standard steel
with R =210 N/mm? and E = 21 - 10* N/mm? and S = 1,5 (safety factor for

p0,2
pressure vessels):

(5.1 Ap ~ 0.1 mm/m
This value is generally negligible, except, for example, in extremely high columns
or vessels, such as blast furnace, whose axial pressure stretch may result in

lateral loads for expansion joints with large diameters in connecting pipes.

There is no pressure expansion in pipes with axial expansion joints due to the
lack of a longitudinal force.
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Vibrations

Vibrations occur in machines where masses are moved (e.g. in turbo engines,
piston engines and centrifuges). They are defined in terms of their frequency
and amplitude. The frequencies are primarily dependent on the rotational
speed. Furthermore, in this type of aggregate, it is possible to establish
harmonic vibrations with a multiple of the speed but only a low amplitude.

The amplitudes of sustained vibrations in well-balanced machines are usually
less than 1 mm, and are only higher temporarily during the start up phase and
when traversing critical speeds (see also Chapter 13, "Vibrations and noise").
Centrifuges are an exception, in that considerably high vibration amplitudes
can occur.

Compensation of misalignment

Expansion joints can be used to compensate assembly inaccuracies, provided
that this is taken into account when they are chosen. Since only a one-off move-
ment must be compensated, it can be theoretically be borne by the expansion
joint without any impact on its service life. In practise, however, the corrugations
can very soon become either fully or partially blocked, which means that normal
movement will be impeded and the expansion joint will fail at a relatively early
stage. This risk is especially high if a relatively short axial expansion joint is used
to compensate lateral misalignments.

Subsidence of the foundation

Foundation or ground subsidences are also normally one-off movements, and
may thus be greater for an expansion joint than the values specified for 1000
load cycles. If a one-off foundation subsidence is the only movement which is
expected, even excessive forming of the corrugations may be acceptable, and
the expansion joint will remain tight. Subsidences that occur when tanks are
filled and which disappears again when they are drained must be dealt with
according to the load cycles in the same way as other compensation movements.

If space must be created for assembling or dismantling components, suitable
types of expansion joint can be used, namely so-called demounting parts (see
Chapter 8, “Custom-built Design”, Fig. 8.16). The assembly procedures are
generally so infrequent that the expansion joint can withstand large movements
(until the corrugations are blocked).
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Selection of Expansion Joints

Thermal expansions

The linear thermal expansion of metal components, referred to a temperature
difference, can be determined by means of the material-related expansion
coefficient.

Thermal expansion A;in mm

(5.2) BN - o - AY

o

Component length L in m (e.g. pipe section between two anchors)

Mean thermal expansion coefficient @ in mm/mK (see Fig. 5.6)

Temperature difference A9 in K (difference between operating temperature and
assembly temperature)

Material Temperature range from 20 °C to
100 °C 200 °C 300°C 400 °C 500 °C
Ferrite 0.0125 0.013 0.0136 0.0141 0.0145
Austenitic steels 1.4541 0.016 0.0165 0.017 0.0175 0.018
Copper 0.0155 0.016 0.0165 0.017 0.0175
Aluminium alloy (AIMg3) 0.0237 0.0245 0.0253 0.0263 0.0272

Fig. 6.6 Mean thermal expansion coefficient o.in mm/mK

Taking assembly temperature into account

The assembly temperature can normally be taken to be ¥, = 15 to 20 °C when
determining the temperature difference A9, which must be taken into account
in the movement calculation. At low operating temperatures of around 100

°C, it is necessary to proceed somewhat more precisely and to take a mean
downtime temperature. A check must also be made to determine whether the
pipe can still contract sufficiently at the lowest possible downtime temperature
without the expansion joints being overstretched or the hinge system being
geometrically overloaded. Particular attention must be paid to the possible
extreme positions of the expansion joint or of the compensation system at the
maximum and minimum outside temperatures, as well as to correct pretension-
ing at the prevailing assembly temperature in pipes which are usually cold and
which only stretch or contract as a result of the prevailing outside temperature.
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Thermal expansion A in mm/m
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Fig. 5.7 Thermal expansion of metals
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Selection of Expansion Joints

REAL MOVEMENT VALUES

The real deflection of the individual expansion joints can be determined from the
previously established relative movements — usually thermal expansion —in the
various pipe sections.

Axial and lateral movement absorption
If axial or lateral expansion joints are used, the movement values which are
determined correspond to the real expansion joint deflections.

Angular absorption of movements

The movement values A must be converted to angular movements for hinge
systems. A good approximation can be achieved with the aid of the graph
below in Fig. 5.9.

The conversion is exact if the system is a simple double-hinge system with
hinges arranged perpendicularly above one another. In other systems the angles
are determined approximately, whereby the difference in relation to the exact
angles is small and dependent on the arrangement of the hinges and at the
magnitude of the movement which must be absorbed. The relevant movement
value A must first be determined for the particular hinge system in accordance
with Fig. 5.8a, 5.8b. Together with the hinge distances A and B, the expansion
joint angle a. must then be read from the graph (Fig. 5.9).

The hinge distances A and B should be as large as permitted by the overall
construction, and should be such as to ensure small expansion joint bending
angles and — above all — the smallest possible forces and moments in the pipe
system. Distance C should be as small as possible.

The bending angles which are determined are real angles of the system at
operating temperature, and are also valid when the cold system is pretensioned.
If the system is to be operated without pretension, the angles obtained will

be roughly twice as large, and correspondingly larger expansion joints will be
necessary (Fig. 5.8a dn 5.8b).
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The real bending angles must be converted into nominal angles in order to
select the best expansion joints, whereby the potential effects of the operating
temperature, the pressure utilisation and the number of load cycles are taken
into account.

Since this applies generally to all types of movement, the section below refers
to all types of expansion joint.

Definitions for Figs. 5.8a, 5.8b and 5.9 m
"Calculation of the bending angles of hinge systems"

Distances
A Main distance
U and Z-systems: Distance between the hinges in or at the pipe offset
L-system: Distance between the hinges in the same pipe run
B Secondary distance (three-hinge systems only)
all systems: Distance to the balancing joint
U-system: Distance basic hinge / crown hinge
C  Corner distance (three-hinge systems only)
all systems: Distance between hinges across the corner
U-system: Distance designated "B"

Hinges

K. Outer hinge at section A

K, Second hinge at section A
(U-system: second basic hinge)

K, Second outer hinge/balancing joint (U-system: crown hinge)
Only exists in three-hinge systems!

Movements of the pipe strands
A, First main movement
Movement in first main section; assigned to K1
A, Second main movement
Movement in second main section
Secondary movement
Movement in pipe offset (Z-systems only)
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Selection of Expansion Joints

Calculation of the bending angles in hinge systems

No. Hinge system Substitute system Bending angle in degrees
with 50% pretension
1 Double hinge 1
R A= (A +4)
Ai, 4’1" ap
ke a, = (A, A)cf. Fig. 5.9
A
Pl 20 @ a,=a,
m 2 Double hinge in Z-arrangement 1
A= — (A +4)
L2 g 2
T a, = (A, A)cf. Fig. 5.9
A
€ _ i a, =0,
3 Double hinge 3-dimensional 1
A= - VAT+AT
A
a3 o, = (A, A)cf. Fig. 5.9
& o,=a,
4 Three-hinge in U-arrangement 1
A= (A +4)
Ks 33
4 W i a, = (A, A)cf. Fig. 5.9
|
| A
22k, | 1K & 1A 4 %=
T—e T = Jo2 @
=20,
5 Three-hinge in L-arrangement 1 c
A= 7(AZ+A|W)
i 1
b2 wB A= 7 A,
Ky Kot C “ X
A ‘ a2 o, = (A, A)cf. Fig. 5.9
K, Ap
ey [t a,= (A, B)cf. Fig. 5.9
0'2 = u‘ + 03
Fig. 5.8a
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No. Hinge system Substitute system Bending angle in degrees
with 50% pretension
6 Three-hinge in Z1-arrangement 1 c
A= (A + A+ A =)
AZ B - AA A 2 1 2 3 OM
1 M A=-La
Ks ngc A A
A Az o, = (A, A cf. Fig. 5.9
a
K J L ! og -
A3T - - ”%—f a, = (A, B) cf. Fig. 5.9
(lZ = (1| + (l3
7 Three-hinge in Z2-arrangement 1
A= 7 (A, +A)
c
L g S=Ay
Kz Ko o, =(A, A cf Fig.5.9
o, = (A, B) cf. Fig. 5.9
O’Z = (X| + (X3
8 Three-hinge 3-dimensional 1 c
A= - (VAZT+A7+ ABW
Ap 1
- A= 5 A
a3 o a,=(A, A cf. Fig. 5.9
ar” PNy
A .
—7 2 o, = (A, B) cf. Fig. 5.9
(l2 = (X| + C(3
Fig. 5.8b
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Selection of Expansion Joints
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Fig. 6.9 Bending angles in hinge systems
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Universal movement absorption

Single axial expansion joints and universal expansion joints comprising two
bellows connected via an intermediate pipe can cope with all types of move-
ment - axial, angular and lateral. The movement absorptions (axial, angular,
lateral) stated in our standard range described subsequently are to be regarded
as alternatives, i.e. the sum of their proportions in percentages shall not
exceed 100 %.

If any additional requirements must be met, combinations of multiple axial and
universal expansion joints can be designed.

The calculation formulae for permissible angular or lateral movements, equiva-
lent to the nominal axial movement 29, are specified together with equations

for determining the spring rates for these types of movement (extremely good

approximated).

It is important to remember that the pressures valid for axial expan-
sion joints are hardly ever permitted for universal expansion joints.

The necessary pressure reductions are shown in the graphs below (Fig. 5.11
and 5.14).

Bending angle (cf. Fig. 5.10)
Single bellows

115

(63) | 20,=25, 5

Bending angle, pressureless 2 a, in degrees
Overall, nominal axial movement 28 in mm
Bellows outside diameter D, in mm

The permissible cold pressure for an angular movement is dependent on the

maximum, effective bending angle a, and can be read from the graph in Fig.
5.11 in relation to the nominal pressure.
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Selection of Expansion Joints

-0

o 2x

Fig. 6.10 Single bellows, angular
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Fig. 6.11 Pressure reduction for single bellows during angular movement
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Spring rate c_in Nm/degree
Single bellows

(5.4)  c,=c,-22-10°- Dy

Axial spring rate ¢, in N/mm, bellows outside diameter D, in mm
Lateral movement (cp. Fig. 5.12, 5.13) m
Single bellows (no pressure reduction)

(65) | 2n, =28, 3'D

Double bellows (consider pressure reduction according to Fig. 5.14!)

2 2]
66) | 2h,=20, 2t

Total lateral movement 2A, or 2A_in mm

Axial movement of the single bellows 28 in mm

Corrugated length of single bellows | in mm

"Hinge" Distance I* in mm (I* = | + |, with intermediate pipe length |,)
Spring rate c, in N/mm

Single bellows

(5.7) CN=C % (%)2

Double bellows

3
(5.8) c=c-Z-IZ

Spring rate of the single bellows ¢, in N/mm (other values as defined above)

1601uk/19/10/23/pdf WITZENMANN 67



Selection of Expansion Joints

The permissible cold pressure for a lateral movement is dependent on the
maximum effective lateral movement A and can be read from the graph below
(Fig. 5.14).

L]

Fig. 6.12 Single bellows, lateral Fig. 6.13 Double bellows, lateral

|
- \|24|I| })’III }EI] c\BﬂD Nominal \\ \\\\I’X‘ 5
1400 \ \ \ diameter DN &\ :
N N N ~2
16 \\\\ \\ \\ N
\Q %\Q\ N\ \ 3<
2000
~ \\ NN
3000 \>§\\\ - PN -8 \\:1>
— \ N zul A \
\\\
| O3 (O] o, | L8]
1 08 08 04 02 0 02 04 08 08 1
Reduction factor Kp)\ Correlated lateral movement A/ A,
Examples with A/ &, = 0.7 (1) DN500 > K, =023
1*/1=4.0

() DN1600 —> K, =0.80
(3) DN2000 > K, =1.00

Fig. 5.14 Pressure reduction for universal expansion joint with two bellows during lateral movement

68 WITZENMANN 1501uk/19/10/23/pdf



NOMINAL DIAMETER DN

The nominal diameter of an expansion joint depends on the dimensions of the
pipe or the flange connections. Select an expansion joint to suit these criteria.

The standard wall thicknesses of weld ends are given in the tables. These
thicknesses meet the requirements of the nominal pressure rating. If possible,
standard wall thicknesses of welded pipes according to DIN EN 10220 have
been chosen.

Flanges with dimensions acc. to DIN EN 1092-1 are initially used. The flange
thicknesses of loose flanges have been adapted in each case to suit the stresses
prevailing in the expansion joint and in some cases are different to those of
standard flanges.

Flanges with other dimensions are possible, e.g. to the US standard (ASME)

or non-standard flanges for special machine connections. Flanges with pitch
circle diameters smaller than those given in DIN EN 1092-1 must be checked to
ensure that the bolting is compatible with the bellows side.

NOMINAL PRESSURE PN

Our standard expansion joints are designed for a nominal pressure (PN) and
arranged in PN ratings in the tables. (The nominal pressure parameter corre-
sponds to the permissible operating pressure at ambient temperature, rounded
to a PN nominal pressure rating according to DIN EN 1333. There are additional
low pressure expansion joint types for PN1 available.) It is known that at higher
temperatures the permissible pressure is lower than the nominal pressure
because the characteristic strengths of the materials used are correspondingly
lower at higher temperatures. The permissible pressure must be reduced
accordingly.
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Selection of Expansion Joints

The reduction factor is defined as:

R,
(6.9 | K,=—E

pY
p.RT

R, vield strength in N/mm?at design temperature

RleT yield strength in in N/mm? at ambient temperature

m The yield strength R is valid for the strength parameter over a wide temperature
range. At higher temperatures the creep rupture strength plays a role. Our
expansion joints are designed in such a way that the reduction can be based
on the material of the bellows.

The choice of a suitable nominal pressure is based on the cold pressure P_.
This must not be greater than the nominal pressure:

(5.10) JBN = P, - PS/K3

PS  maximum permissible operating pressure in bar

K pressure reduction factor based on operating temperature
pY

The test pressure PT must be at least equal to the larger of the two values
given by the equations below:
for a water pressure test

1.25-PS-i

(5.11) P, = max
1.43 - PS

for a gas pressure test
fO
(5.12) P_=PS- -

T

f allowable stress in N/mm? for design conditions at test temperature
f allowable stress in N/mm? for design conditions at design temperature
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The expansion joints are designed to withstand a test pressure of 1.43 times
their nominal pressure. If a higher test pressure is required, this must be taken
into account when determining the PN rating.

Temperature in °C

Reduction factor

b

Bellows Weld end Flange Restraint hardware
20 1.00 1.4541 1.0345 1.0038 1.0425
100 0.83 (P235GH) (S235JRG2) (P265GH)
seamless

150 0.78 1.0460
200 0.74 1.0425 (P250GH)
250 0 (P265GH)
70 57 welded
350 0.64 1.5415
400 062 (16Mo3)
450 0.61 1.5415 1.5415
500 0.60 (16Mo3) (16Mo3)
550 0.59 1.4541 1.4541 1.4541
600 0.46 1.4876 1.4876 1.4876 1.4876
650 0.32
700 0.19
750 0.14
800 0.08
850 0.06
900 0.03

Fig. 6.15 Pressure reduction factor for the pressure (temperature-related)

Basis: /?p 10~ values for 1.4541 (cold-rolled strip) according to DIN EN 10028-7

R, 100000 — Values for 1.4876 according to DIN EN 10095
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NOMINAL DEFLECTION AND NOMINAL ANGLE

Nominal values are to be calculated from the determined real movement values
so that it is possible to choose a suitable expansion joint from the tables. The
nominal values are based on a service life of at least 1000 full load cycles at
ambient temperature and maximum pressure utilization, and are valid for the
standard bellows material 1.4541.
A load cycle here means the total movement of the expansion joint from a
starting position to an extreme position on one side, then returning via the
m starting point to an extreme position on the other side and then back to the
starting position.

The service life is influenced by

m Pressure utilization

= Movement size

m Pressure pulsation

plus other factors whose effects cannot be calculated or are unacceptable,
such as

m Thermal shock

= Corrosion

m Pre-existing damage (improper installation, damaged corrugations, etc.)
m Resonance (e.g. flow-induced)

A temperature up to 500 °C has no influence on the amount of movement.
Please consult us for higher temperatures.

The correction factors given below are valid for the standard materials 1.4541
(< 550 °C) and 1.4876 (> 550 °C). Other materials with comparable strength
values behave very similarly and can be handled in a similar way. Materials
whose characteristic values deviate considerably from the values mentioned
here cannot be dealt with in this way accurately enough. This frequently needs
a different approach. Please consult us if you wish to use special materials.

Pressure ratio P / PN 1 0.8 0.6 0.4 0.2 0

Correction factor K,, 1.00 1.03 1.07 1.10 113 1.15

Fig. 5.17 Pressure influence on the amount of movement
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Load cycles Influencing factor Load cycles Influencing factor Load cycles Influencing factor
Ky Ky Ky
500 1.15 10000 0.53 5-10° 0.20
1000 1.00 20000 0.44 1-10° 0.17
2000 0.82 5-10° 0.34 2-10° 0.14
4000 0.68 1-10° 0.29 5-10° 0.12
7000 0.58 2-10° 0.24 110 0.1

Fig. 6.18 Influence of the load cycles on the amount of movement

General correction factor

(5.13) K - K

A Ap AL

The entire correction factor K, must not be greater than 1.15.
Required movement absorption cold

(5.14) axial: 20:: = 20 [ KI=ZoN

(5.15) lateral:  2A . =2A/K, <2\

(5.16) angular: 2o, =20/K, <20,

Cummulated movement

If an expansion joint is to accommodate movements with different numbers of
load cycles, the respective cold values (related to 1000 load cycles) are deter-
mined first. Afterwards, the theoretical total deflection of the cumulated move-
ment can be calculated reasonably accurately using the following equation:

(5.17) |2oEE= [ ) (25 )44

RTges.

The cold movement and nominal pressure calculated as described above can
now be used to select the necessary expansion joints from the standard range.
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Selection of Expansion Joints

Pressure pulsations

Pressure pulsations or dynamic operating pressure superimposed on the static
pressure have an influence on the service life. Their effect, which can be calcu-
lated, depends on the magnitude of the pressure fluctuations in relation to the
nominal pressure and their frequency. Generally, pressure fluctuations are negli-
gible. However, if the magnitude and frequency of pressure surges are expected
to have a detrimental effect on the service life, please consult us.

When designing expansion joints it is usual to check the utilisation condition
(related to load cycles):
D =) (Ni,reqd/Ni,calc) < 1.

MATERIAL

We have selected material combinations for standard expansion joints that are
adequate for the majority of applications. The most important considerations for
the choice of the bellows material are generally

m formability

weldability

temperature resistance

strength

corrosion resistance

Our standard material, 1.4541, an austenitic stainless steel, satisfies these
requirements admirably for a wide range of requirements. For higher tempera-
tures (9 > 550 °C), high temperature or heat-resistant steels can be used if they
have sufficient ductility (e.g. 1.4876, 1.4828).

Under extremely aggressive conditions, special materials with a corrosion
resistance at least equivalent to that of the adjoining pipe must be used. This

is because the relatively thin plies of the bellows and their function as highly
flexible compensation element does not permit any corrosion allowance. In case
of doubt it is best to choose a higher-quality material for the bellows, at least for
the inner ply. In many cases nickel-based alloys, with which we have had good
experience, are suitable.
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The choice of a suitable corrosion-resistant material should be based on the
experience of the user, who is familiar with the particular characteristics of his
system and his operating medium. The resistance tables in Chapter 18 can help
with the selection. Please note that special materials with — in comparison to
1.4541 — completely different physical parameters (e.g. aluminium) will inevitably
lead to different dimensions and performance data for the bellows.

Low temperatures
The standard can be used in temperatures down to 9 = =10 °C without having
to apply a reduction factor.

At lower temperatures low-temperature steels should be chosen for the ferritic
parts. Fig. 5.16 specifies suitable materials approved to the EN 13445 or EN 917
standard that enable the expansion joint to be fully utilized. At very low
temperatures down to 9 = -273 °C it is possible to use a design made
completely from the austenitic material 1.4541.

Temperature in °C bellows Pipe restraint hardware
-20 1.4541 P235GH P265GH
-40 P355NL1 P355NL1
=273 1.4541 1.4541

Fig. 5.16 Materials for low-temperature applications EN 13445-2
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Selection of Expansion Joints

INNER SLEEVE

An inner sleeve is used to protect the bellows when deposits or abrasion are
anticipated as well as if high flow velocities could excite the corrugations of the
bellows and cause them to vibrate.

The diagram in Fig. 5.19 shows maximum values for flow velocities permissi-
ble without an inner sleeve. These figures are based on an unfavourable flow
towards the corrugations.

The inner sleeve can also act as an internal guidance (in special versions) and
is indispensable in such cases. In addition, it can also act as a support for an
internal refractory lining, but in this case calls for a special design. If an inner
sleeve is necessary but must not hinder lateral or angular movement, tapering
or stepped sleeves can be incorporated (Fig. 5.20).
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Fig. 5.19 Limiting values for usage of inner sleeves

Fig. 5.20 Axial expansion joint with separate inner sleeve for lateral movement
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General information

This manual deals with the expansions joints used for pipeline and for plant
and apparatus construction. The expansion joints are designed for 1000 load
cycles in line with the standard operation mode of thermal plants, which
corresponds to 20 years operation if the plant is started up and shut down
once a week. Other designs are also possible.

The HYDRA expansion joints described here cover the essential needs of
industrial applications as part of our wide range of flexible metallic elements:

Nominal diameters DN 15 - 3000
Nominal pressures PN 1 - 63

Larger expansion joints up to 12 m in diameter as well as for higher pressures
can be supplied on request.

The standard expansion joints are of different construction types, such as axial,
angular and lateral expansion joints, and are listed separately according to
type series; in addition to the construction type, the type series also specifies
such features as the connection type and any particularities of the design. The
individual type series are classified according to the nominal pressure rating,
the nominal diameter and the movement value.

The design of the standard expansion joints, of which variants can be supplied
on request is defined initially in relation to the connections and materials:

Connections

Weld ends according to ISO

Flanges according to EN 1092-1

Connectors according to other standards (e.g. ASME) are possible with minor
changes of the expansion joint characteristics.

Materials
According to description of the individual types
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Standard Ranges

Axial/universal expansion joints for low pressure (exhaust)
= with flanges
= with weld ends

Series

ABN/AFN (formerly ABG/AFG)
UBN/UFN (formerly ABG/AFG)
ARN/URN (formerly ABG/AFG)

Nominal diameters

m DN50 — DN3000

Pressure ratings
PN1

Special features/main applications
Unrestrained expansion joints as inexpensive solutions for exhaust gas lines,
with small spring rates and large movement absorption.

Axial/universal expansion joints
= with flanges
= with weld ends

Series

ABN/AFN
UBN/UFN
ARN/URN

Nominal diameters
DN50 — DN2000

Pressure ratings
PN2.5 — PN40

Special features/main applications

Unrestrained expansion joints for pipeline and plant construction, with small
spring rates and large movement absorption.
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Angular expansion joints as single/gimbal hinge versions
= with loose flanges
= with plain fixed flanges

Series
WBN/WBK
WFEN/WFK

Nominal diameters
DN50 — DN800

Pressure ratings
PN6 — PN25

Special features/main applications
Large bending angle, short overall lengths for use in chemical plants.

Angular expansion joints as single/gimbal hinge versions
= with weld ends

Series
WRN/WRK
milli
Nominal diameters .
DN50 — DN8OO mitin

Pressure ratings
PN2.5 - PN63

Special features/main applications
Large bending angle, short overall lengths, for use in pipeline and plant
construction.
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Standard Ranges

Lateral expansion joints for movement in all planes (circular plane)
= with loose flanges
= with plain fixed flanges

Series
LBR
LFR

Nominal diameters
DN50 — DN500

m Pressure ratings

PN6 — PN25

Special features/main applications
Can move in all directions in a circular plane, for use in pipeline and plant con-
struction, as connection to machinery.

Lateral expansion joints for movement in one/all planes
= with weld ends

Series
LRR
LRN/LRK

Nominal diameters
DN50 — DN2000

Pressure ratings
PN6 — PN63

Special features/main applications
Compact design, small spring rates for use in pipeline and plant construction.

82 WITZENMANN 1501uk/19/10/23/pdf



Sound insulating expansion joints
= with tie rods and loose flanges

Series
LBS

Nominal diameters
DN50 — DN400

Pressure ratings

PN6 — PN25 m

Special features/main applications
Sound insulating design for use with vibrating elements, pumps.
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Standard Ranges

AXIAL EXPANSION JOINTS
FOR LOW PRESSURE (EXHAUST) WITH FLANGES

TYPE ABN, AFN

Type designation

The type designation consists of 2 parts
1. Type series, defined by 3 letters

2. Nominal size, defined by 10 digits

Example
Type ABN: HYDRA low pressure expansion joint with loose flanges
Type AFN: HYDRA low pressure expansion joint with plain fixed flanges

Standard design/Materials

Multi-ply bellows made of 1.4541

Flange made of S235JRG2 (1.0038) or P250GH (1.0460)
Operating temperature: up to 550 °C

Type designation (example)

ABN01'0150'126'@

Type Nominal Nominal Movement Inner sleeve
pressure diameter absorption, (0 = without,
(PN1) (DN150) nominal 1= with)
(26 =63 =
126 mm)
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Order text
Please state the following with your order:

For standard versions
m Type designation or order number

With material variation
= Type designation
m Details of materials

The expansion joints for low pressure (exhaust-gas) are designed for
unpressurized applications (PS < 0.5 bar gauge pressure). m

The Pressure Equipment Directive (PED) does not apply to this
operating condition.

Information

Tell us the dimensions that deviate from the standard and we customize the
expansion joint to your specification.

On request, flanges can also be supplied with other hole patterns / flange sheet
thicknesses. In this case, the specified overall length LO may change.
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Standard Ranges

AXIAL EXPANSION JOINTS FOR LOW PRESSURE
WITH LOOSE FLANGES

Type ABN B Type ABN
without inner with inner
sleeve sleeve
Dm ‘Um
Q Q
05| :
Nom- Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
| b | o, | oo [ | it it it [ T
sleeve | sleeve sleeve | sleeve | as per
EN 1092
DN 26N - - - L, G G PN d5 s
- mm - - - mm kg kg - mm mm
50 20 .0050.020.0 | 419285 | 419411 | 117 33 34 6 90 16
50 56 .0050.056.0 | 419286 | 419412 | 198 3.6 38 6 90 16
50 80 .0050.080.0 | 419287 | 419413 | 252 38 42 6 90 16
65 23 .0065.023.0 | 419289 | 419414 | 117 43 44 6 107 16
65 64 .0065.064.0 | 419290 | 419415 | 198 4.6 5 6 107 16
65 92 .0065.092.0 | 419291 | 419416 | 252 48 5 6 107 16
80 37 .0080.037.0 | 419292 | 419417 | 146 7 7 6 122 18
80 69 .0080.069.0 | 419293 | 419418 | 206 7 7 6 122 18
80 101 .0080.101.0 | 419294 | 419419 | 266 7 8 6 122 18
100 40 .0100.040.0 | 419295 | 419420 | 142 7 8 6 147 18
100 79 .0100.079.0 | 419296 | 419421 | 208 8 8 6 147 18
100 12 .0100.112.0 | 419297 | 419422 | 263 8 9 6 147 18
125 63 .0125.063.0 | 419298 | 419423 | 181 10 10 6 178 20
125 "7 .0125.117.0 | 419299 | 419424 | 259 10 " 6 178 20
125 180 .0125.180.0 | 419300 | 419425 | 350 1 12 6 178 20
150 54 .0150.054.0 | 419301 | 419426 | 168 1 " 6 202 20
150 126 .0150.126.0 | 419302 | 419427 | 272 12 13 6 202 20
150 180 .0150.180.0 | 419303 | 419428 | 350 12 14 6 202 20
200 70 .0200.070.0 | 419304 | 419429 199 15 17 6 258 22
200 120 .0200.120.0 | 419305 | 419430 274 16 18 6 258 22
200 200 .0200.200.0 | 419306 | 419431 | 394 17 20 6 258 22
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TYPE ABN 01...

PN

1

Bellows Nominal movement Vibra- Spring rate Natural frequency
absorption” tions of bellows
outside | corru- | effective angular lateral el axial |angular | lateral | axial radial

dia- gated cross- S

meter | length | section

Da | A 2aN 20N a cd ca ch wa r
mm mm cm’ degree mm mm N/mm | Nm/deg| N/mm Hz Hz
89 45 46 30 39 0.3 104 13 451 420 1800
89 126 46 50 31 1 37 0.5 20 150 230
89 180 46 50 63 1 26 0.3 7 105 110
107 45 68.7 28 3.7 0.3 101 1.9 654 350 1840
107 126 68.7 50 29 1 36 0.7 30 125 235
107 180 68.7 50 59 1 25 0.5 10 90 15
121 70 89.1 39 8.1 0.5 67 17 233 220 840
121 130 89.1 50 28 1 36 0.9 36 165 340
121 190 89.1 50 60 1 25 0.6 12 80 15
148 66 137 34 6.6 0.5 72 28 432 210 1050
148 132 137 50 26 1 36 14 54 90 220
148 187 137 50 53 1 26 1 19 60 110
174 91 187 45 12 0.5 M 21 177 120 520
174 169 187 50 43 1 22 11 28 70 150
174 260 187 50 101 1 14 0.7 14 40 65
203 78 264 33 11 0.7 56 4.1 465 140 830
203 182 264 50 42 1 24 18 37 60 150
203 260 264 50 85 1 17 12 13 40 75
255 105 432 33 10 1 53 6.4 397 10 600
255 180 432 50 31 1 31 37 79 60 210
255 300 432 50 85 1 19 23 17 40 75

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.

The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.

2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.

HYDRA'
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Standard Ranges

AXIAL EXPANSION JOINTS FOR LOW PRESSURE
WITH LOOSE FLANGES

Type ABN B Type ABN
without inner with inner
sleeve sleeve
Om ‘Um
Q Q
05| :
Nom- Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
sleeve | sleeve sleeve | sleeve | as per
EN 1092
DN 26N - - - L, G G PN d5 s
- mm - - - mm kg kg - mm mm
250 72 .0250.072.0 | 419307 | 419432 | 210 20 2 6 312 24
250 132 .0250.132.0 | 419308 | 419433 | 295 21 23 6 312 24
250 204 .0250.204.0 | 419310 | 419434 | 397 22 25 6 312 24
300 56 .0300.056.0 | 419309 | 419435 | 184 26 21 6 365 24
300 140 .0300.140.0 | 419311 | 419436 | 298 21 30 6 365 24
300 210 .0300.210.0 | 419312 | 419437 | 393 29 32 6 365 24
350 60 .0350.060.0 | 419313 | 419449 | 192 36 37 6 410 26
350 120 .0350.120.0 | 419314 | 419450 | 272 37 40 6 410 26
350 210 .0350.210.0 | 419315 | 419451 | 392 39 43 6 410 26
400 65 .0400.065.0 | 419316 | 419452 | 232 45 47 6 465 28
400 104 .0400.104.0 | 419318 | 419453 | 295 47 50 6 465 28
400 195 .0400.195.0 | 419319 | 419463 | 442 52 57 6 465 28
450 56 .0450.056.0 | 419320 | 419464 | 219 55 57 6 520 30
450 12 .0450.112.0 | 419321 | 419465 | 307 58 62 6 520 30
450 196 .0450.196.0 | 419322 | 419466 | 439 63 69 6 520 30
500 68 .0500.068.0 | 419323 | 419467 | 223 59 62 6 570 30
500 19 .0500.119.0 | 419324 | 419468 | 292 62 66 6 570 30
500 yzal .0500.221.0 | 419325 | 419469 | 430 68 74 6 570 30
600 76 .0600.076.0 | 419326 | 419470 | 239 78 81 6 670 32
600 133 .0600.133.0 | 419327 | 419471 | 317 82 87 6 670 32
600 228 .0600.228.0 | 419328 | 419472 | 447 88 96 6 670 32
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TYPE ABN 01...
PN 1

Nominal Nominal Vibra- Spring rate Natural frequency
absorption” absorption” tions of bellows
outside | corru- | effective angular lateral el axial |angular | lateral | axial radial
diame- | gated cross- S
ter length | section
Da | A 2aN 20N a cd ca ch wa r
mm mm cm’ degree mm mm N/mm | Nm/deg| N/mm Hz Hz
312 102 661 28 8.4 0.7 62 n 752 110 780
312 187 661 47 28 1 34 6.2 123 60 230
312 289 661 50 68 1 22 4 33 40 100
365 76 916 18 42 0.4 91 23 2756 140 1610
365 190 916 43 26 1 36 9.2 174 60 260
365 285 916 50 58 1 24 6.1 52 40 15
400 80 1104 18 43 0.4 82 25 2703 120 1490
400 160 1104 34 17 1 4 13 338 65 375
400 280 1104 50 52 1 23 14 62 35 120
458 105 1445 17 5.3 0.5 m 85 5283 120 1260
458 168 1445 27 14 1 132 53 1291 80 500
458 315 1445 45 48 1 70 29 195 40 140
513 88 1825 13 34 0.3 243 123 10935 130 1850
513 176 1825 32 17 1 121 62 1361 70 460
513 308 1825 4 42 1 69 35 253 40 150
569 92 2252 14 39 0.3 214 135 10875 15 1690
569 161 2252 24 12 1 122 77 2025 70 550
569 299 2252 42 M 1 66 M 318 35 160
674 104 3202 14 4.1 0.3 214 191 12099 100 1570
674 182 3202 23 13 1 122 109 2252 60 510
674 312 3202 36 37 1 n 64 446 35 175

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.

The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their
proportions in percentages should not exceed 100 %.

2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS FOR LOW PRESSURE
WITH LOOSE FLANGES

Type ABN B Type ABN
without inner with inner
sleeve sleeve
Qm ‘E!m
Q Q
05| :
Nom- Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
| b | o, | oo [ | it it it [ T
sleeve | sleeve sleeve | sleeve | as per
EN 1092
DN 25y - - - L, G G PN d; s
- mm - - - mm kg kg - mm mm
700 80 .0700.080.0 | 419329 | 419473 | 218 63 68 6 775 20
700 120 .0700.120.0 | 419330 | 419474 | 274 66 72 6 775 20
700 220 .0700.220.0 | 419331 | 419475 414 74 83 6 775 20
800 84 .0800.084.0 | 419332 | 419476 | 230 78 83 6 880 20
800 126 .0800.126.0 | 419333 | 419477 | 288 81 88 6 880 20
800 231 .0800.231.0 | 419334 | 419478 | 433 90 101 6 880 20
900 84 .0900.084.0 | 419335 | 419479 | 234 82 88 6 980 20
900 126 .0900.126.0 | 419336 | 419481 | 294 87 95 6 980 20
900 210 .0900.210.0 | 419337 | 419482 | 414 95 107 6 980 20
1000 72 .1000.072.0 | 419338 | 419483 220 87 93 6 1080 20
1000 144 .1000.144.0 | 419339 | 419484 316 94 104 6 1080 20
1000 240 .1000.240.0 | 419340 | 419485 444 104 118 6 1080 20
1200 72 .1200.072.0 | 419341 | 419486 225 108 123 2 1280 20
1200 120 .1200.120.0 | 419342 | 419487 287 114 134 2 1280 20
1200 216 .1200.216.0 | 419343 | 419488 an 126 156 2 1280 20
1400 48 .1400.048.0 | 419344 | 419490 136 125 138 2 1466 20
1400 108 .1400.108.0 | 419345 | 419491 266 137 162 2 1466 20
1400 180 .1400.180.0 | 419346 | 419492 422 151 191 2 1466 20
1600 48 .1600.048.0 | 419347 | 419493 136 155 170 2 1666 20
1600 108 .1600.108.0 | 419385 | 419494 | 266 169 198 2 1666 20
1600 180 .1600.180.0 | 419386 | 419495 422 185 231 2 1666 20
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TYPE ABN 01...
PN 1

Bellows Nominal movement Vibra- Spring rate Natural frequency
absorption” tions of bellows
outside | corru- | effective angular lateral el axial |angular | lateral | axial radial
dia- gated cross- S
meter | length | section
D, | A 20 2\ a Cy @ c) W, ,
mm mm cm’ degree mm mm N/mm | Nm/deg| N/mm Hz Hz
780 12 4324 12 4 0.3 203 244 13365 90 1480
780 168 4324 18 9.1 0.8 135 162 3950 60 660
780 308 4324 30 30 1 74 89 644 30 195
882 116 5588 n 39 0.3 220 341 17449 85 1570
882 174 5588 16 8.7 0.8 147 228 5182 60 700
882 319 5588 28 29 1 80 124 839 30 210
992 120 7133 9.9 35 0.2 237 472 | 22471 80 1650
992 180 7133 15 79 0.7 158 313 6643 60 730
992 300 7133 23 22 1 95 188 1438 30 260
1095 96 8750 17 22 0.2 335 814 | 60745 105 2940
1095 192 8750 15 8.7 0.7 167 408 7570 50 740
1095 320 8750 23 24 1 100 245 1632 30 265
1295 93 12331 6.5 18 0.1 330 1134 | 89855 95 3210
1295 155 12331 " 49 0.4 198 678 19409 60 1160
1295 279 12331 18 16 1 110 377 3328 30 360
1456 104 16016 38 1.2 0.1 911 4053 | 257632 | 150 5320
1456 234 16016 8.4 59 0.5 405 1802 | 22624 70 1050
1456 390 16016 13 16 1 243 1081 4887 40 380
1656 104 20816 34 1 0.1 1035 | 5990 | 380429 | 150 6040
1656 234 20816 14 5.2 0.5 460 2660 | 33398 70 1200
1656 390 20816 12 14 1 276 1596 | 7214 40 430

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.

The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their
proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.

HYDRA'
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Standard Ranges

AXIAL EXPANSION JOINTS FOR LOW PRESSURE
WITH LOOSE FLANGES

Type ABN B Type ABN
without inner with inner
sleeve sleeve
Om ‘Um
Q Q
05| :
Nom- Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
| b | o, | oo [ | it it it [ T
sleeve | sleeve sleeve | sleeve | as per
EN 1092
DN 25y - - - L, G G PN ds s
- mm - - - mm kg kg - mm mm
1800 48 .1800.048.0 | 419387 | 419496 | 136 174 190 2 1866 20
1800 108 .1800.108.0 | 419388 | 419498 | 266 189 222 2 1866 20
1800 180 .1800.180.0 | 419389 | 419499 | 422 208 259 2 1866 20
2000 48 .2000.048.0 | 419390 | 419500 | 136 192 210 2 2066 20
2000 108 .2000.108.0 | 419391 | 419501 | 266 209 245 2 2066 20
2000 180 .2000.180.0 | 419392 | 419502 | 422 230 286 2 2066 20
2200 48 .2200.048.0 | 419393 | 419503 | 136 226 246 2 2266 20
2200 108 .2200.108.0 | 419394 | 419505 | 266 245 285 2 2266 20
2200 180 .2200.180.0 | 419396 | 419506 | 422 267 332 2 2266 20
2400 48 .2400.048.0 | 419397 | 419507 | 136 246 268 2 2466 20
2400 108 .2400.108.0 | 419398 | 419508 | 266 266 310 2 2466 20
2400 180 .2400.180.0 | 419399 | 419509 | 422 291 361 2 2466 20
2600 48 .2600.048.0 | 419400 | 419510 | 136 265 290 2 2666 20
2600 108 .2600.108.0 | 419401 | 419511 | 266 288 335 2 2666 20
2600 180 .2600.180.0 | 419402 | 419513 | 422 315 391 2 2666 20
2800 48 .2800.048.0 | 419403 | 419514 | 136 319 345 2 2866 20
2800 108 .2800.108.0 | 419404 | 419516 | 266 343 395 2 2866 20
2800 180 .2800.180.0 | 419405 | 419518 | 422 372 454 2 2866 20
3000 48 .3000.048.0 | 419406 | 419519 | 136 341 369 2 3066 20
3000 108 .3000.108.0 | 419407 | 419520 | 266 367 422 2 3066 20
3000 180 .3000.180.0 | 419408 | 419521 | 422 398 486 2 3066 20
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TYPE ABN 01...
PN 1

Bellows Nominal movement Vibra- Spring rate Natural frequency
absorption” tions of bellows
outside | corru- | effective angular lateral el axial |angular | lateral axial radial
dia- gated cross- S
meter | length | section
D, | A 20 2\ a Cy Cy Cy W, ,
mm mm cm’ degree mm mm N/mm | Nm/deg| N/mm Hz Hz
1856 104 26245 3 0.9 1158 | 8449 | 536643 150 6760
1856 234 26245 6.6 46 0.4 515 3754 47143 70 1340
1856 390 26245 n 13 1 309 2253 10183 40 480
2056 104 32302 27 0.8 1281 | 11503 | 730650 150 7480
2056 234 32302 6 42 0.4 569 5114 64107 70 1480
2056 390 32302 9.6 12 1 342 3069 13872 40 530
2256 104 38987 25 0.7 1403 | 15205 | 965857 150 8200
2256 234 38987 5.4 38 0.3 623 6758 84718 70 1620
2256 390 38987 8.8 n 1 374 | 4050 18309 40 580
2456 104 46301 23 0.7 1524 | 19613 | 1245968 | 150 8900
2456 234 46301 5 35 0.3 677 8720 | 109332 70 1760
2456 390 46301 8.1 9.6 1 406 5235 23604 40 630
2656 104 54243 21 0.6 1646 | 24816 | 1576541 150 9620
2656 234 54243 46 32 0.3 731 | 11029 | 138302 70 1900
2656 390 54243 15 89 0.8 439 6615 29900 40 680
2856 104 62813 1.9 0.6 1767 | 30848 | 1959837 | 150 10330
2856 234 62813 43 3 0.2 785 | 13714 | 171984 65 2040
2856 390 62813 7 83 0.8 an 8218 37149 40 740
3056 104 72011 18 0.5 1888 | 37786 | 2400702 | 150 11050
3056 234 72011 4 28 0.2 839 | 16803 | 210733 65 2180
3056 390 72011 6.5 1.7 0.7 504 | 10082 | 45573 40 790

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.

The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their
proportions in percentages should not exceed 100 %.

2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS FOR LOW PRESSURE
WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H with inner
sleeve sleeve
el
S
jum
Lo
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
| s | o, | ettt | | o [t
sleeve sleeve sleeve sleeve as per
EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
50 20 .0050.020.0 | 420180 | 420272 129 32 34 6 16
50 56 .0050.056.0 | 420181 420273 210 35 39 6 16
50 80 .0050.080.0 | 420182 | 421598 264 3.6 4 6 16
65 23 .0065.023.0 | 420183 | 421599 129 41 43 6 16
65 64 .0065.064.0 | 420184 | 421600 210 44 48 6 16
65 92 .0065.092.0 | 420185 | 421601 264 47 5 6 16
80 37 .0080.037.0 | 420186 | 421602 156 6 7 6 18
80 69 .0080.069.0 | 420187 | 421603 216 7 7 6 18
80 101 .0080.101.0 | 420188 | 421604 276 7 8 6 18
100 40 .0100.040.0 | 420189 | 421605 152 7 8 6 18
100 79 .0100.079.0 | 420190 | 421606 218 8 8 6 18
100 12 .0100.112.0 | 420191 421607 273 8 9 6 18
125 63 .0125.063.0 | 420192 | 421608 189 9 10 6 20
125 17 .0125.117.0 | 420193 | 421609 267 10 " 6 20
125 180 .0125.180.0 | 420194 | 421610 358 " 12 6 20
150 54 .0150.054.0 | 420195 | 421611 176 " " 6 20
150 126 .0150.126.0 | 420196 | 421612 280 " 13 6 20
150 180 .0150.180.0 | 420197 | 421613 358 12 14 6 20
200 70 .0200.070.0 | 420198 421614 205 15 16 6 22
200 120 .0200.120.0 | 420199 421615 280 16 18 6 22
200 200 .0200.200.0 | 420200 421617 400 17 20 6 22
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TYPE AFN 01...

PN

1

Bellows Nominal movement Vibra- Spring rate Natural frequency
absorption” tions of bellows
outside | corru- | effective angular lateral el axial |angular | lateral | axial radial

dia- gated cross- S

meter | length | section

D, | A 20 2\ a Cy @ c) W, ,
mm mm cm’ degree mm mm N/mm | Nm/deg| N/mm Hz Hz
89 45 46 30 39 0.3 104 1.3 451 420 1800
89 126 46 50 31 1 37 0.5 20 150 230
89 180 46 50 63 1 26 0.3 7 105 110
107 45 68.7 28 3.7 0.3 101 1.9 654 350 1840
107 126 68.7 50 29 1 36 0.7 30 125 235
107 180 68.7 50 59 1 25 0.5 10 90 115
121 70 89.1 39 8.1 0.5 67 17 233 220 840
121 130 89.1 50 28 1 36 0.9 36 165 340
121 190 89.1 50 60 1 25 0.6 12 80 115
148 66 137 34 6.6 0.5 72 28 432 210 1050
148 132 137 50 26 1 36 14 54 90 220
148 187 137 50 53 1 26 1 19 60 110
174 91 187 44 12 0.5 M 21 177 120 520
174 169 187 50 43 1 22 11 28 70 150
174 260 187 50 101 1 14 0.7 14 40 65
203 78 264 32 11 0.7 56 41 465 140 830
203 182 264 50 42 1 24 18 37 60 150
203 260 264 50 85 1 17 12 13 40 75
255 105 432 33 10 1 53 6.4 397 10 600
255 180 432 50 31 1 31 37 79 60 210
255 300 432 50 85 1 19 23 17 40 75

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.

The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.

2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.

HYDRA'
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Standard Ranges

AXIAL EXPANSION JOINTS FOR LOW PRESSURE
WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H r with inner
sleeve sleeve
el
S
jum
05| :
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
| s | o, | ettt | | o [t
sleeve sleeve sleeve sleeve as per
EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
250 72 .0250.072.0 | 420201 421618 214 20 27 6 24
250 132 .0250.132.0 | 420202 | 421619 299 21 23 6 24
250 204 .0250.204.0 | 420203 | 421620 401 22 25 6 24
300 56 .0300.056.0 | 420204 | 421621 188 25 28 6 24
300 140 .0300.140.0 | 420205 | 421622 302 21 31 6 24
300 210 .0300.210.0 | 420206 | 421623 397 28 34 6 24
350 60 .0350.060.0 | 420207 | 421624 194 35 38 6 26
350 120 .0350.120.0 | 420208 | 421625 274 37 M 6 26
350 210 .0350.210.0 | 420209 | 421626 394 39 45 6 26
400 65 .0400.065.0 | 420210 | 421627 230 44 48 6 28
400 104 .0400.104.0 | 420211 421628 293 46 51 6 28
400 195 .0400.195.0 | 420212 | 421629 440 51 59 6 28
450 56 .0450.056.0 | 420213 | 421630 217 54 58 6 30
450 12 .0450.112.0 | 420214 | 421631 305 57 63 6 30
450 196 .0450.196.0 | 420215 | 421632 437 62 n 6 30
500 68 .0500.068.0 | 420216 | 421633 m 58 63 6 30
500 19 .0500.119.0 | 420217 | 421634 290 61 67 6 30
500 p7al .0500.221.0 | 420218 421635 428 67 77 6 30
600 76 .0600.076.0 | 420219 | 421636 237 76 82 6 32
600 133 .0600.133.0 | 420220 | 421637 315 80 88 6 32
600 228 .0600.228.0 | 420223 | 421638 445 87 98 6 32
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TYPE AFN 01...
PN 1

Bellows Nominal movement Vibra- Spring rate Natural frequency
absorption” tions of bellows
outside | corru- | effective angular lateral el axial |angular | lateral | axial radial

dia- gated | cross- S

meter | length | section

D, | A 20 2\ a Cy @ c) W, ,
mm mm cm’ degree mm mm N/mm | Nm/deg| N/mm Hz Hz
312 102 661 27 8.4 0.7 62 n 752 110 780
312 187 661 45 28 1 34 6.2 123 60 230
312 289 661 50 68 1 22 4 33 40 100
365 76 916 18 42 0.4 91 23 2756 140 1610
365 190 916 4 26 1 36 9.2 174 60 260
365 285 916 50 58 1 24 6.1 52 40 15
400 80 1104 18 43 0.4 82 25 2703 120 1490
400 160 1104 33 17 1 M 13 338 65 375
400 280 1104 46 52 1 23 14 62 35 120
458 105 1445 17 5.3 0.5 m 85 5283 120 1260
458 168 1445 27 14 1 132 53 1291 80 500
458 315 1445 46 48 1 70 29 195 40 140
513 88 1825 13 34 0.3 243 123 10935 130 1850
513 176 1825 26 14 1 121 62 1361 70 460
513 308 1825 4 42 1 69 35 253 40 150
569 92 2252 14 39 0.3 214 135 10875 115 1690
569 161 2252 24 12 1 122 77 2025 70 550
569 299 2252 42 M 1 66 4 318 35 160
674 104 3202 14 41 03 214 191 12099 100 1570
674 182 3202 23 13 1 122 109 2252 60 510
674 312 3202 36 37 1 n 64 446 35 175

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.

The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their
proportions in percentages should not exceed 100 %.

2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS FOR LOW PRESSURE
WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H r with inner
sleeve sleeve
el
S
jum
05| :
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
| s | o, | ettt | | o [t
sleeve sleeve sleeve sleeve as per
EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
700 80 .0700.080.0 | 420225 | 421639 230 62 69 6 20
700 120 .0700.120.0 | 420227 | 421640 286 65 74 6 20
700 220 .0700.220.0 | 420228 | 421641 426 73 87 6 20
800 84 .0800.084.0 | 420229 | 421642 244 76 85 6 20
800 126 .0800.126.0 | 420230 | 421643 302 79 90 6 20
800 231 .0800.231.0 | 420231 421644 447 89 105 6 20
900 84 .0900.084.0 | 420232 | 421645 248 80 91 6 20
900 126 .0900.126.0 | 420233 | 421646 308 85 98 6 20
900 210 .0900.210.0 | 420234 | 421647 428 93 112 6 20
1000 7 .1000.072.0 | 420235 | 421648 234 85 96 6 20
1000 144 .1000.144.0 | 420236 | 421649 330 92 108 6 20
1000 240 .1000.240.0 | 420237 | 421650 458 102 124 6 20
1200 72 .1200.072.0 | 420238 | 421651 m 105 123 2 20
1200 120 .1200.120.0 | 420239 | 421652 303 m 134 2 20
1200 216 .1200.216.0 | 420240 | 421653 427 123 156 2 20
1400 48 .1400.048.0 | 420241 421654 152 122 134 2 20
1400 108 .1400.108.0 | 420243 | 421655 282 134 158 2 20
1400 180 .1400.180.0 | 420244 421656 438 149 186 2 20
1600 48 .1600.048.0 | 420246 421657 152 152 166 2 20
1600 108 .1600.108.0 | 420247 | 421658 282 166 193 2 20
1600 180 .1600.180.0 | 420248 | 421659 438 182 225 2 20
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TYPE AFN 01...
PN 1

Bellows Nominal movement Vibra- Spring rate Natural frequency
absorption” tions of bellows
outside | corru- | effective angular lateral el axial |angular | lateral | axial radial
dia- gated cross- S
meter | length | section
D, | A 20 2\ a Cy @ c) W, ,
mm mm cm’ degree mm mm N/mm | Nm/deg| N/mm Hz Hz
780 12 4324 12 4 0.3 203 244 13365 90 1480
780 168 4324 18 9.1 0.8 135 162 3950 60 660
780 308 4324 30 30 1 74 89 644 30 195
882 116 5588 n 39 0.3 220 341 17449 85 1570
882 174 5588 17 8.7 0.8 147 228 5182 60 700
882 319 5588 28 29 1 80 124 839 30 210
992 120 7133 10 35 0.2 237 472 | 22471 80 1650
992 180 7133 15 79 0.7 158 313 6643 60 730
992 300 7133 23 22 1 95 188 1438 30 260
1095 96 8750 17 22 0.2 335 814 | 60745 105 2940
1095 192 8750 15 8.7 0.7 167 408 7570 50 740
1095 320 8750 24 24 1 100 245 1632 30 265
1295 93 12331 6.5 18 0.1 330 1134 | 89855 95 3210
1295 155 12331 " 49 0.4 198 678 19409 60 1160
1295 279 12331 18 16 1 110 377 3328 30 360
1456 104 16016 39 1.2 0.1 911 4053 | 257632 | 150 5320
1456 234 16016 85 59 0.5 405 1802 | 22624 70 1050
1456 390 16016 14 16 1 243 1081 4887 40 380
1656 104 20816 34 1 0.1 1035 | 5990 | 380429 | 150 6040
1656 234 20816 15 5.2 0.5 460 2660 | 33398 70 1200
1656 390 20816 12 14 1 276 1596 | 7214 40 430

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.

The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their
proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.

HYDRA'
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Standard Ranges

AXIAL EXPANSION JOINTS FOR LOW PRESSURE
WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H r with inner
sleeve sleeve
el
S
jum
05| :
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
e | s | o, | et [ it | | o [t
sleeve sleeve sleeve sleeve as per
EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
1800 48 .1800.048.0 | 420250 | 421660 152 170 186 2 20
1800 108 .1800.108.0 | 420251 421661 282 185 216 2 20
1800 180 .1800.180.0 | 420252 | 421662 438 204 252 2 20
2000 48 .2000.048.0 | 420253 | 421663 152 188 206 2 20
2000 108 .2000.108.0 | 420255 | 421664 282 205 239 2 20
2000 180 .2000.180.0 | 420256 | 421665 438 226 219 2 20
2200 48 .2200.048.0 | 420257 | 421666 152 m il 2 20
2200 108 .2200.108.0 | 420258 | 421667 282 240 279 2 20
2200 180 .2200.180.0 | 420259 | 421668 438 263 323 2 20
2400 48 .2400.048.0 | 420260 | 421669 152 m 262 2 20
2400 108 .2400.108.0 | 420261 421670 282 262 304 2 20
2400 180 .2400.180.0 | 420262 | 421671 438 286 351 2 20
2600 48 .2600.048.0 | 420263 | 421672 152 260 283 2 20
2600 108 .2600.108.0 | 420264 | 421673 282 283 328 2 20
2600 180 .2600.180.0 | 420265 | 421674 438 309 380 2 20
2800 48 .2800.048.0 | 420266 | 421675 152 313 338 2 20
2800 108 .2800.108.0 | 420267 | 421676 282 338 387 2 20
2800 180 .2800.180.0 | 420268 | 421677 438 367 443 2 20
3000 48 .3000.048.0 | 420269 | 421678 152 335 362 2 20
3000 108 .3000.108.0 | 420270 | 421679 282 361 44 2 20
3000 180 .3000.180.0 | 420271 421680 438 392 474 2 20
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TYPE AFN 01...
PN 1

Bellows Nominal movement Vibra- Spring rate Natural frequency
absorption” tions of bellows
outside | corru- | effective angular lateral el axial |angular | lateral axial radial
dia- gated cross- S
meter | length | section
D, | A 20 2\ a Cs c, c) W, o,
mm mm cm’ degree mm mm N/mm | Nm/deg | N/mm Hz Hz
1856 104 26245 3 0.9 0 1158 | 8449 | 536643 150 6760
1856 234 26245 6.7 46 0.4 515 3754 | 47143 70 1340
1856 390 26245 n 13 1 309 2253 | 10183 40 480
2056 104 32302 27 0.8 0 1281 | 11503 | 730650 150 7480
2056 234 32302 6 42 0.4 569 5114 | 64107 70 1480
2056 390 32302 9.9 12 1 342 3069 | 13872 40 530
2256 104 38987 25 0.7 0 1403 | 15205 | 965857 150 8200
2256 234 38987 55 38 0.3 623 6758 | 84718 70 1620
2256 390 38987 9 n 1 374 4050 | 18309 40 580
2456 104 46301 23 0.7 0 1524 | 19613 | 1245968 | 150 8900
2456 234 46301 5 35 0.3 677 8720 | 109332 70 1760
2456 390 46301 8.2 9.6 1 406 5235 | 23604 40 630
2656 104 54243 2.1 0.6 0 1646 | 24816 | 1576541 | 150 9620
2656 234 54243 47 32 0.3 731 11029 | 138302 70 1900
2656 390 54243 17 8.9 0.8 439 6615 | 29900 40 680
2856 104 62813 1.9 0.6 0 1767 | 30848 | 1959837 | 150 10330
2856 234 62813 43 3 0.2 785 | 13714 | 171984 65 2040
2856 390 62813 12 8.3 0.8 an 8218 | 37149 40 740
3056 104 72011 18 0.5 0 1888 | 37786 | 2400702 | 150 11050
3056 234 72011 4 28 0.2 839 | 16803 | 210733 65 2180
3056 390 72011 6.7 11 0.7 504 | 10082 | 45573 40 790

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.

2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS
WITH FLANGES
TYPE ABN, AFN

Type designation

The type designation consists of 2 parts
1. Type series, defined by 3 letters

2. Nominal size, defined by 10 digits

Example
Type ABN: HYDRA Axial expansion joint with loose flanges
Type AFN: HYDRA Axial expansion joint with plain fixed flanges

Standard version/materials

Multi-ply bellows made of 1.4541

Flange made of S235JRG2 (1.0038) or P250GH (1.0460)
Operating temperature: up to 300 °C / 450 °C

Type designation (example)

ABN10-U150-064-@

Type Nominal Nominal Movement Inner sleeve
pressure diameter absorption, (0 = without,
(PN10) (DN150) nominal 1= with)
(26=432=
64 mm)
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Order text according to guideline 2014/68/EU "Pressure Equipment
Directive"
Please state the following with your order:

For standard versions
m Type designation or order number

With material variation
® Type designation
m Details of the materials

According to the Pressure Equipment Directive, the following information is m
required for testing and documentation:

Type of pressure equipment according to Art. 1 & 2:
m \essel - volume V [I]
= Piping - nominal diameter DN

Medium property according to Art. 13:
m Group 1 —dangerous
®m Group 2 — all other fluids

State of medium
m Gaseous or liquid if PD > 0.5 bar
m jquid if PD < 0.5 bar

Design data:
= Max. allowable pressure [bar]
m Max./min. allowable temperature [°C]
m Test pressure PT [bar]

Optional:
= Category

Note

Tell us the dimensions that deviate from the standard and we customize the
expansion joint to your specification.

On request, flanges can also be supplied with other hole patterns / flange sheet
thicknesses. In this case, the specified overall length LO may change.
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Standard Ranges

AXIAL EXPANSION JOINTS
WITH LOOSE FLANGES

Type ABN 8 Type ABN
without inner with inner
sleeve sleeve
o <
] Q
LO
Nom- Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
mar | s | Aanez |V [t g [k
sleeve | sleeve sleeve | sleeve | EN 1092
DN 25y - - - L, G G PN ds s
- mm - - - mm kg kg - mm mm
50 20 .0050.020.0 | 419538 | 419635 | 117 33 34 6 90 16
50 40 .0050.040.0 | 419539 | 419636 | 162 35 3.7 6 90 16
50 70 .0050.070.0 | 419540 | 419637 | 244 41 45 6 90 16
65 23 .0065.023.0 | 419541 | 419638 | 117 43 45 6 107 16
65 60 .0065.060.0 | 419542 | 419639 | 189 4.6 5 6 107 16
65 87 .0065.087.0 | 419543 | 419640 | 263 5 6 6 107 16
80 21 .0080.027.0 | 419545 | 419641 | 126 7 7 6 122 18
80 64 .0080.064.0 | 419546 | 419642 | 196 7 7 6 122 18
80 92 .0080.092.0 | 419547 | 419643 | 275 8 8 6 122 18
100 46 .0100.046.0 | 419548 | 419644 | 153 7 8 6 147 18
100 73 .0100.073.0 | 419549 | 419645 | 197 8 8 6 147 18
100 98 .0100.098.0 | 419550 | 419646 | 286 10 " 6 147 18
125 45 .0125.045.0 | 419551 | 419647 155 9 10 6 178 20
125 81 .0125.081.0 | 419552 | 419648 | 207 10 10 6 178 20
125 140 .0125.140.0 | 419553 | 419649 | 372 14 15 6 178 20
150 45 .0150.045.0 | 419554 | 419650 | 155 " " 6 202 20
150 81 .0150.081.0 | 419555 | 419651 | 207 " 12 6 202 20
150 160 .0150.160.0 | 419556 | 419652 | 392 16 18 6 202 20
200 60 .0200.060.0 | 419557 | 419653 | 184 15 16 6 258 22
200 110 .0200.110.0 | 419558 | 419654 | 271 17 19 6 258 22
200 190 .0200.190.0 | 419559 | 419655 | 419 23 25 6 258 22
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TYPE ABN

PN 2.5

02...

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
89 45 46 29 39 104 13 451
89 90 46 50 16 52 0.7 56
89 m 46 50 52 45 0.6 14
107 45 68.7 28 37 101 19 654
107 17 68.7 50 25 39 0.7 37
108 190 69.4 50 59 39 0.8 14
121 50 89.1 28 41 94 23 640
121 120 89.1 50 24 39 1 46
121 198 89.1 50 57 42 1 18
148 77 137 38 9 62 24 273
148 121 137 50 22 40 15 n
150 208 139 50 51 70 27 43
174 65 187 32 6.3 58 3 492
174 "7 187 50 20 32 1.7 84
172 280 185 50 85 52 2.7 23
203 65 264 27 53 67 49 801
203 m7 264 46 17 37 2.7 137
203 300 264 50 87 51 37 29
255 90 432 28 17 62 14 631
256 176 434 47 27 50 6 134
257 323 436 50 87 51 6.2 4

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS
WITH LOOSE FLANGES

Type ABN 8 Type ABN
without inner with inner
sleeve sleeve
o <
) Q
Lo
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
mar | s | Aanez |V [t g [k
sleeve | sleeve sleeve | sleeve | EN 1092
DN 25y - - - L, G G PN ds s
- mm - - - mm kg kg - mm mm
250 7 .0250.072.0 | 419560 | 419656 | 210 20 2 6 312 24
250 120 .0250.120.0 | 419561 | 419659 | 279 22 24 6 312 24
250 204 .0250.204.0 | 419562 | 419660 | 416 29 32 6 312 24
300 56 .0300.056.0 | 419563 | 419661 | 184 26 21 6 365 24
300 126 .0300.126.0 | 419564 | 419662 | 279 21 29 6 365 24
300 210 .0300.210.0 | 419565 | 419663 | 390 36 40 6 365 24
350 60 .0350.060.0 | 419566 | 419665 | 192 36 38 6 410 26
350 120 .0350.120.0 | 419567 | 419666 | 273 39 4 6 410 26
350 210 .0350.210.0 | 419568 | 419667 | 408 47 51 6 410 26
400 65 .0400.065.0 | 419569 | 419668 | 232 45 48 6 465 28
400 104 .0400.104.0 | 419570 | 419669 | 295 47 50 6 465 28
400 182 .0400.182.0 | 419571 | 419670 | 421 51 56 6 465 28
450 56 .0450.056.0 | 419572 | 419672 | 219 55 57 6 520 30
450 12 .0450.112.0 | 419573 | 419673 | 307 58 61 6 520 30
450 182 .0450.182.0 | 419574 | 419674 | 417 62 68 6 520 30
500 68 .0500.068.0 | 419575 | 419675 | 223 59 62 6 570 30
500 19 .0500.119.0 | 419576 | 419677 | 292 62 66 6 570 30
500 204 .0500.204.0 | 419577 | 419678 | 407 67 73 6 570 30
600 76 .0600.076.0 | 419578 | 419680 | 239 78 82 6 670 32
600 14 .0600.114.0 | 419579 | 419682 | 291 80 84 6 670 32
600 209 .0600.209.0 | 419580 | 419683 | 421 87 94 6 670 32
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TYPE ABN 02...

PN 2.5

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
312 102 661 27 8.4 62 " 752
315 170 667 42 23 48 89 212
316 306 670 50 n 49 9.1 67
365 76 916 18 42 91 23 2756
365 m 916 36 21 40 10 239
3N 280 932 50 57 52 13 118
400 80 1104 18 43 82 25 2703
402 160 1110 33 17 58 18 480
402 294 1m0 50 55 60 19 147
458 105 1445 17 53 21 85 5283
458 168 1445 26 14 132 53 1291
458 294 1445 38 42 75 30 240
513 88 1825 13 34 243 123 10935
513 176 1825 3 17 121 61 1361
513 286 1825 37 39 75 38 320
569 92 2252 14 39 214 134 10875
569 161 2252 24 12 122 76 2025
569 276 2252 35 35 n 44 401
674 104 3202 13 41 214 190 12099
674 156 3202 19 9.3 143 127 3593
674 286 3202 30 31 78 69 583

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.

HYDRA'

1601uk/19/10/23/pdf

WITZENMANN

107



Standard Ranges

AXIAL EXPANSION JOINTS
WITH LOOSE FLANGES

Type ABN 8 Type ABN
without inner with inner
sleeve sleeve
Dm S
] Q
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
mar | s | Aanez |V [t g [k
sleeve | sleeve sleeve | sleeve | EN 1092
DN 25y - - - L, G G PN ds s
- mm - - - mm kg kg - mm mm
700 80 .0700.080.0 | 419581 | 419684 | 242 94 100 6 775 32
700 120 .0700.120.0 | 419582 | 419685 | 298 97 104 6 775 32
700 220 .0700.220.0 | 419583 | 419686 | 438 105 116 6 775 32
800 63 .0800.063.0 | 419584 | 419688 | 229 121 126 6 880 34
800 126 .0800.126.0 | 419585 | 419689 | 316 126 134 6 880 34
800 210 .0800.210.0 | 419586 | 419690 | 432 134 146 6 880 34
900 63 .0900.063.0 | 419587 | 419692 | 234 130 137 6 980 35
900 126 .0900.126.0 | 419588 | 419693 | 324 137 146 6 980 35
900 210 .0900.210.0 | 419589 | 419695 | 444 146 160 6 980 35
1000 7 .1000.072.0 | 419590 | 419697 | 254 149 156 6 1080 37
1000 120 .1000.120.0 | 419591 | 419698 | 318 154 164 6 1080 37
1000 240 .1000.240.0 | 419592 | 419699 | 478 166 183 6 1080 37
1200 72 .1200.072.0 | 419593 | 419700 | 269 204 223 2 1280 40
1200 120 .1200.120.0 | 419594 | 419701 333 213 237 2 1280 40
1200 216 .1200.216.0 | 419595 | 419703 | 461 231 270 2 1280 40
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TYPE ABN 02...

PN 2.5

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section
D, | A 200y 2y Cs B (Y

mm mm cm’ degree mm N/mm Nm/deg N/mm
780 12 4324 12 4 203 244 13365
780 168 4324 17 9.1 135 162 3950
780 308 4324 21 30 74 89 644
882 87 5588 8.4 22 293 455 41313
882 174 5588 16 8.7 147 228 5182
882 290 5588 23 24 88 137 m7
992 90 7133 14 2 316 626 53147
992 180 7133 14 19 158 313 6643
992 300 7133 21 22 95 188 1438
1095 96 8750 11 22 335 814 60745
1085 160 8750 12 6.1 201 489 13121
1085 320 8750 21 24 100 243 1632
1295 96 12331 6.5 18 511 1750 130579
1295 160 12331 " 5.1 306 1048 28150
1295 288 12331 18 17 170 582 4827

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.

HYDRA'

1601uk/19/10/23/pdf

WITZENMANN

109



Standard Ranges

AXIAL EXPANSION JOINTS
WITH LOOSE FLANGES

Type ABN 8 Type ABN
without inner with inner
sleeve sleeve
Dm S
] Q
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
mar | s | Aana.. | Vo [ |t [ g [k
sleeve | sleeve sleeve | sleeve | EN 1092
DN 25y - - - L, G G PN ds s
- mm - - - mm kg kg - mm mm
50 20 .0050.020.0 | 419706 | 419767 | 117 33 34 6 90 16
50 52 .0050.052.0 | 419707 | 419769 | 199 39 42 6 90 16
65 23 .0065.023.0 | 419708 | 419770 | 117 43 45 6 107 16
65 4 .0065.041.0 | 419710 | 419771 153 44 4.6 6 107 16
65 7 .0065.072.0 | 419711 | 419772 | 273 7 7 6 107 16
80 21 .0080.027.0 | 419712 | 419773 | 126 7 7 6 122 18
80 42 .0080.042.0 | 419713 | 419774 | 156 7 7 6 122 18
80 7 .0080.077.0 | 419714 | 419775 | 283 9 10 6 122 18
100 33 .0100.033.0 | 419715 | 419776 | 131 7 8 6 147 18
100 59 .0100.059.0 | 419716 | 419777 | 185 8 9 6 147 18
100 87 .0100.087.0 | 419717 | 419778 | 274 1 12 6 147 18
125 36 .0125.036.0 | 419718 | 419779 | 142 9 10 6 178 20
125 63 .0125.063.0 | 419719 | 419780 181 10 10 6 178 20
125 98 .0125.098.0 | 419720 | 419781 303 13 14 6 178 20
150 40 .0150.040.0 | 419721 | 419782 161 n n 6 202 20
150 72 .0150.072.0 | 419722 | 419783 | 227 13 14 6 202 20
150 124 .0150.124.0 | 419723 | 419784 | 366 19 21 6 202 20
200 40 .0200.040.0 | 419724 | 419785 159 15 16 6 258 22
200 80 .0200.080.0 | 419725 | 419786 | 232 18 20 6 258 22
200 140 .0200.140.0 | 419726 | 419787 | 350 25 27 6 258 22
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TYPE ABN 06...

PN 6

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
89 45 46 28 39 104 13 451
89 126 46 50 28 61 0.8 34
107 45 68.7 21 37 101 19 654
107 81 68.7 42 12 56 11 12
10 198 70.9 50 50 88 1.7 30
121 50 89.1 27 41 94 23 640
121 80 89.1 38 n 58 14 154
123 204 90.8 50 48 95 24 40
148 55 137 27 46 87 33 752
149 108 138 43 16 n 2.7 160
151 195 140 50 42 89 35 63
174 52 187 25 4 72 37 953
174 91 187 39 12 | 21 177
173 210 186 50 45 88 46 Al
202 70 263 23 5.1 116 85 1189
203 135 264 39 18 13 8.3 313
205 272 267 50 61 102 16 70
256 64 434 19 36 138 17 2191
257 136 436 34 15 120 15 540
260 252 441 50 50 109 13 145

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS
WITH LOOSE FLANGES

Type ABN 8 Type ABN
without inner with inner
sleeve sleeve
Dm S
] Q
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
mar | s | Aana.. | Vo [ |t [ g [k
sleeve | sleeve sleeve | sleeve | EN 1092
DN 25y - - - L, G G PN ds s
- mm - - - mm kg kg - mm mm
250 48 .0250.048.0 | 419727 | 419788 | 182 22 23 6 312 24
250 84 .0250.084.0 | 419728 | 419789 | 236 23 25 6 312 24
250 144 .0250.144.0 | 419729 | 419790 | 352 32 34 6 312 24
300 60 .0300.060.0 | 419730 | 419791 | 190 29 30 6 365 24
300 90 .0300.090.0 | 419731 | 419792 | 230 30 32 6 365 24
300 135 .0300.135.0 | 419732 | 419793 | 310 38 4 6 365 24
350 45 .0350.045.0 | 419733 | 419794 | 177 38 40 6 410 26
350 105 .0350.105.0 | 419734 | 419795 | 261 42 44 6 410 26
350 165 .0350.165.0 | 419735 | 419796 | 369 52 56 6 410 26
400 52 .0400.052.0 | 419736 | 419797 | 216 47 49 6 465 28
400 104 .0400.104.0 | 419737 | 419798 | 304 51 55 6 465 28
400 169 .0400.169.0 | 419738 | 419799 | 428 62 67 6 465 28
450 56 .0450.056.0 | 419739 | 419800 | 224 58 60 6 520 30
450 98 .0450.098.0 | 419740 | 419801 | 293 61 65 6 520 30
450 182 .0450.182.0 | 419741 | 419802 | 445 76 82 6 520 30
500 66 .0500.066.0 | 419742 | 419803 | 233 66 69 6 570 30
500 116 .0500.116.0 | 419743 | 419804 | 308 72 71 6 570 30
500 198 .0500.198.0 | 419744 | 419805 | 459 97 104 6 570 30
600 76 .0600.076.0 | 419746 | 419806 | 249 86 90 6 670 32
600 114 .0600.114.0 | 419747 | 419807 | 305 91 97 6 670 32
600 198 .0600.198.0 | 419748 | 419808 | 458 122 130 6 670 32
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TYPE ABN 06...

PN 6

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2yy Cs B c,
mm mm cm’ degree mm N/mm Nm/deg N/mm
316 72 670 18 39 209 39 5156
316 126 670 29 12 120 22 967
319 240 677 45 39 109 20 245
3N 80 932 19 46 182 47 5062
3N 120 932 27 10 121 31 1496
374 198 940 39 26 127 33 582
402 63 1110 13 25 281 87 15014
402 147 1110 28 14 120 37 178
405 253 19 40 37 19 37 397
461 88 1456 13 35 359 145 12887
461 176 1456 23 14 179 72 1606
462 299 1459 32 39 148 60 461
514 92 1828 13 36 364 185 15018
514 161 1828 23 12 208 106 2802
515 312 1832 30 39 150 76 539
572 100 2265 14 41 an 259 17778
572 175 2265 22 13 235 148 3319
574 324 2273 33 40 207 131 856
677 12 3217 13 44 412 368 20180
677 168 3217 19 10 275 246 5986
678 319 3222 29 33 235 210 1421

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS
WITH LOOSE FLANGES

Type ABN 8 Type ABN
without inner with inner
sleeve sleeve
Dm S
] Q
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
mar | s | Aana.. | Vo [ |t [ g [k
sleeve | sleeve sleeve | sleeve | EN 1092
DN 25y - - - L, G G PN ds s
- mm - - - mm kg kg - mm mm
700 60 .0700.060.0 | 419749 | 419809 | 224 m 14 6 775 36
700 120 .0700.120.0 | 419750 | 419810 | 308 120 127 6 775 36
700 200 .0700.200.0 | 419751 | 419811 | 442 151 160 6 775 36
800 63 .0800.063.0 | 419753 | 419812 | 251 148 152 6 880 37
800 105 .0800.105.0 | 419755 | 419813 | 317 160 167 6 880 37
800 210 .0800.210.0 | 419757 | 419814 | 482 189 201 6 880 37
900 63 .0900.063.0 | 419758 | 419815 | 253 162 167 6 980 38
900 105 .0900.105.0 | 419759 | 419816 | 319 175 184 6 980 38
900 210 .0900.210.0 | 419760 | 419817 | 484 209 222 6 980 38
1000 66 .1000.066.0 | 419761 | 419818 | 277 192 198 6 1080 42
1000 110 .1000.110.0 | 419762 | 419819 | 347 207 217 6 1080 42
1000 198 .1000.198.0 | 419763 | 419820 | 487 231 252 6 1080 42
1200 69 .1200.069.0 | 419764 | 419821 | 295 306 3N 6 1290 47
1200 115 .1200.115.0 | 419765 | 419822 | 365 324 350 6 1290 47
1200 207 .1200.207.0 | 419766 | 419823 | 505 361 398 6 1290 47
114 WITZENMANN 1501uk/19/10/23/pdf



TYPE ABN 06...

PN 6

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section
D, | A 200y 2yy Cs B c,

mm mm cm’ degree mm N/mm Nm/deg N/mm
780 84 4324 9.1 23 583 700 68235
780 168 4324 17 9.1 292 351 8544
783 300 4342 25 27 253 305 2331
887 99 5621 8.4 25 852 1330 93326
887 165 5621 14 6.8 511 798 20150
887 330 5621 23 27 256 400 2524
996 99 7163 14 22 949 1888 132463
996 165 7163 12 6 569 132 28592
996 330 7163 20 24 285 567 3580
1100 105 8791 7 22 970 2369 147726
1100 175 8791 " 6.1 582 1421 31909
1100 315 8791 18 20 323 789 5466
1296 105 12341 6.2 1.9 1088 3730 232590
1296 175 12341 10 5.4 653 2238 50255
1296 315 12341 16 17 363 1244 8622

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.

HYDRA'

1601uk/19/10/23/pdf

WITZENMANN

115



Standard Ranges

AXIAL EXPANSION JOINTS
WITH LOOSE FLANGES

Type ABN 8 Type ABN
without inner with inner
sleeve sleeve
Dm S
] Q
LO
Nom- Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
mar | s | Aot | VAo [ ||t g [k
sleeve | sleeve sleeve | sleeve | EN 1092
DN 25y - - - L, G G PN ds s
- mm - - - mm kg kg - mm mm
50 24 .0050.024.0 | 419824 | 419901 | 134 6 6 16 90 20
50 46 .0050.046.0 | 419825 | 419902 | 222 7 7 16 90 20
65 18 .0065.018.0 | 419826 | 419903 | 116 7 7 16 107 20
65 48 .0065.048.0 | 419827 | 419904 | 215 9 9 16 107 20
80 20 .0080.020.0 | 419828 | 419905 | 125 8 8 16 122 20
80 4 .0080.041.0 | 419829 | 419906 | 169 8 9 16 122 20
80 54 .0080.054.0 | 419830 | 419907 | 227 10 n 16 122 20
100 26 .0100.026.0 | 419831 | 419908 | 133 10 10 16 147 22
100 46 .0100.046.0 | 419832 | 419909 | 169 10 n 16 147 22
100 80 .0100.080.0 | 419833 | 419910 | 298 15 16 16 147 22
125 30 .0125.030.0 | 419834 | 419911 | 151 12 12 16 178 22
125 45 .0125.045.0 | 419835 | 419912 | 179 12 13 16 178 22
125 85 .0125.085.0 | 419836 | 419913 | 306 17 18 16 178 22
150 32 .0150.032.0 | 419837 | 419914 | 160 16 17 16 202 24
150 64 .0150.064.0 | 419838 | 419915 | 220 17 18 16 202 24
150 95 .0150.095.0 | 419839 | 419916 | 310 22 23 16 202 24
200 40 .0200.040.0 | 419840 | 419917 168 21 22 10 258 24
200 80 .0200.080.0 | 419841 | 434624 | 236 23 25 10 258 24
200 110 .0200.110.0 | 419842 | 419919 | 300 28 30 10 258 24
250 48 .0250.048.0 | 419843 | 419920 | 186 28 29 10 312 26
250 84 .0250.084.0 | 419855 | 419921 | 240 29 3 10 312 26
250 130 .0250.130.0 | 419856 | 419922 | 420 42 45 10 312 26
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TYPE ABN 10...

PN 10

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2yy Cs B c,
mm mm cm’ degree mm N/mm Nm/deg N/mm
89 54 46 30 5.6 86 1.1 259
90 140 46.6 48 28 12 1.4 51
107 36 68.7 2 24 126 24 1275
110 132 70.9 44 22 133 26 103
121 44 89.1 2 28 190 47 1670
121 88 89.1 34 n 95 24 209
123 144 90.8 43 24 135 3.4 13
149 48 138 21 32 159 6.1 1817
149 84 138 31 9.8 91 35 340
152 210 141 42 42 128 5 78
m 56 184 20 37 147 15 1646
m 84 184 27 8.2 98 5 488
174 208 187 40 38 136 71 13
203 60 264 19 35 254 19 3564
203 120 264 3 14 127 9.3 445
205 208 267 38 36 133 9.9 157
257 68 436 18 38 240 29 4318
257 136 436 28 15 120 15 540
260 198 a4 35 3 138 17 297
316 72 670 17 39 209 39 5156
316 126 670 25 12 120 22 967
319 304 677 33 45 199 37 278

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.

1601uk/19/10/23/pdf

HYDRA'

WITZENMANN

117



Standard Ranges

AXIAL EXPANSION JOINTS
WITH LOOSE FLANGES

Type ABN 8 Type ABN
without inner with inner
sleeve sleeve
Dm S
] Q
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
mar | s | Aot | VAo [ ||t g [k
sleeve | sleeve sleeve | sleeve | EN 1092
DN 25y - - - L, G G PN ds s
- mm - - - mm kg kg - mm mm
300 45 .0300.045.0 | 419857 | 419923 | 178 32 3 10 5.1 26
300 90 .0300.090.0 | 419858 | 419924 | 241 35 37 10 7.8 26
300 137 .0300.137.0 | 419859 | 419925 | 447 54 58 10 26.8 26
350 60 .0350.060.0 | 419882 | 419926 | 211 50 52 10 6.8 30
350 105 .0350.105.0 | 419883 | 419927 | 277 53 56 10 9.8 30
350 150 .0350.150.0 | 419884 | 419928 | 487 86 91 10 425 30
400 48 .0400.048.0 | 419885 | 419929 | 235 70 72 10 148 32
400 96 .0400.096.0 | 419886 | 419930 | 331 79 82 10 235 32
400 156 .0400.156.0 | 419887 | 419931 | 479 102 108 10 46.9 32
450 70 .0450.070.0 | 419888 | 419932 | 272 87 90 10 20.1 36
450 98 .0450.098.0 | 419889 | 419933 | 322 93 97 10 25.3 36
450 182 .0450.182.0 | 419890 | 419934 | 472 108 14 10 40.8 36
500 66 .0500.066.0 | 419891 | 419935 | 259 101 104 10 20.4 38
500 116 .0500.116.0 | 419892 | 419936 | 340 110 15 10 29.7 38
500 192 .0500.192.0 | 419893 | 419937 | 489 141 149 10 60.9 38
600 72 .0600.072.0 | 419894 | 419938 | 275 135 139 10 25.7 42
600 108 .0600.108.0 | 419895 | 419939 | 333 143 148 10 33.6 42
600 198 .0600.198.0 | 419896 | 419940 | 491 181 190 10 7.8 42
700 57 .0700.057.0 | 419897 | 419941 | 248 163 167 10 35.3 40
700 114 .0700.114.0 | 419898 | 419942 | 344 183 190 10 55 40
700 190 .0700.190.0 | 419899 | 419943 | 472 209 220 10 81.3 40
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TYPE ABN 10...

PN 10

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2yy Cs B c,
mm mm cm’ degree mm N/mm Nm/deg N/mm
372 63 935 14 27 290 75 13045
372 126 935 24 n 145 38 1631
374 330 940 31 44 237 62 391
403 88 ms 17 47 250 77 6864
403 154 ms 24 14 143 44 1282
412 360 1140 32 47 285 90 479
464 96 1466 12 36 723 294 21961
464 192 1466 22 14 362 147 2749
467 338 1476 30 M 287 18 708
518 125 1844 12 48 560 287 12620
518 175 1844 24 13 400 205 4599
518 325 1844 26 38 215 110 m7
574 108 2273 13 44 620 392 23078
574 189 2273 2 14 354 224 4303
576 336 2282 29 40 279 177 1077
678 116 3222 12 43 645 577 29497
678 174 3222 17 9.8 430 385 8740
680 330 3232 26 34 316 284 1791
785 96 4353 8.6 24 1134 13711 102304
785 192 4353 16 9.8 567 686 12788
785 320 4353 22 27 340 an 2761

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS
WITH LOOSE FLANGES

Type ABN 8 Type ABN
without inner with inner
sleeve sleeve
Dm S
] Q
LO
Nom- Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
mar | s | Aot | Vo[ it it [ g [k
sleeve | sleeve sleeve | sleeve | EN 1092
DN 25y - - - L, G G PN ds s
- mm - - - mm kg kg - mm mm
50 22 .0050.022.0 | 419944 | 419984 | 135 6 6 16 92 20
50 42 .0050.042.0 | 419945 | 419985 | 226 7 8 16 92 20
65 28 .0065.028.0 | 419946 | 419986 | 141 7 7 16 107 20
65 48 .0065.048.0 | 419947 | 419987 | 215 9 9 16 107 20
80 23 .0080.023.0 | 419948 | 419988 | 142 9 9 16 122 20
80 50 .0080.050.0 | 419949 | 419989 | 215 10 10 16 122 20
100 31 .0100.031.0 | 419950 | 419990 | 151 1" " 16 147 2
100 53 .0100.053.0 | 419951 | 419991 | 228 13 14 16 147 2
125 21 .0125.021.0 | 419952 | 419992 | 138 12 13 16 178 2
125 42 .0125.042.0 | 419953 | 419993 | 180 13 13 16 178 2
125 59 .0125.059.0 | 419954 | 419994 | 242 15 16 16 178 2
150 24 .0150.024.0 | 419955 | 419995 | 145 16 16 16 208 24
150 48 .0150.048.0 | 419956 | 419996 | 190 17 18 16 208 24
150 66 .0150.066.0 | 419957 | 419997 | 246 20 2 16 208 24
200 30 .0200.030.0 | 419958 | 419998 | 160 23 24 16 258 26
200 60 .0200.060.0 | 419959 | 419999 | 214 25 21 16 258 26
200 97 .0200.097.0 | 419960 | 420000 | 377 35 37 16 258 26
250 32 .0250.032.0 | 419961 | 420001 | 197 34 35 16 320 29
250 56 .0250.056.0 | 419962 | 420002 | 254 36 38 16 320 29
250 103 .0250.103.0 | 419963 | 420003 | 383 47 50 16 320 29
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TYPE ABN 16...

PN 16

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2yy Cs B c,
mm mm cm’ degree mm N/mm Nm/deg N/mm
89 54 46 28 52 143 18 430
91 143 472 40 26 149 2 66
108 60 69.4 21 59 124 24 457
110 132 70.9 37 22 133 26 103
122 60 89.9 22 43 273 6.8 1302
123 132 90.8 35 20 147 37 146
150 65 139 23 5 223 8.6 1400
152 140 141 33 18 192 15 264
172 42 185 15 1.9 346 18 6932
172 84 185 25 11 173 89 867
174 144 187 31 18 196 10 338
203 45 264 14 2 339 25 8455
203 90 264 24 18 169 12 1054
205 144 267 29 17 193 14 475
260 54 a4 14 23 508 62 14678
260 108 a4 24 9.1 254 31 1835
262 270 445 29 37 m 33 316
318 76 674 12 28 634 19 14135
318 133 674 19 85 362 68 2635
320 260 679 27 30 296 56 568

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS
WITH LOOSE FLANGES

Type ABN 8 Type ABN
without inner with inner
sleeve sleeve
Dm S
] Q
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
mar | s | Aot | Vo[ it it [ g [k
sleeve | sleeve sleeve | sleeve | EN 1092
DN 25y - - - L, G G PN ds s
- mm - - - mm kg kg - mm mm
300 30 .0300.030.0 | 419964 | 420004 | 191 46 47 16 375 32
300 80 .0300.080.0 | 419965 | 420005 | 296 52 55 16 375 32
300 120 .0300.120.0 | 419966 | 420006 | 476 75 79 16 375 32
350 30 .0350.030.0 | 419967 | 420007 | 197 65 66 16 410 35
350 80 .0350.080.0 | 419968 | 420008 | 302 7 75 16 410 35
350 130 .0350.130.0 | 419969 | 420009 | 449 94 99 16 410 35
400 48 .0400.048.0 | 419970 | 420010 | 257 92 9% 16 465 38
400 84 .0400.084.0 | 419971 | 420011 | 335 101 105 16 465 38
400 132 .0400.132.0 | 419972 | 420012 | 439 13 18 16 465 38
450 52 .0450.052.0 | 419974 | 420014 | 265 116 19 16 520 42
450 91 .0450.091.0 | 419975 | 420015 | 343 127 131 16 520 42
450 143 .0450.143.0 | 419976 | 420016 | 447 141 146 16 520 42
500 48 .0500.048.0 | 419977 | 420017 | 253 152 155 16 570 46
500 96 .0500.096.0 | 419978 | 420018 | 337 165 169 16 570 46
500 144 .0500.144.0 | 419979 | 420019 | 421 177 183 16 570 46
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TYPE ABN 16...

PN 16

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section
D, | A 200y 2yy Cs B c,

mm mm cm’ degree mm N/mm Nm/deg N/mm
374 63 940 9.6 18 930 243 42077
374 168 940 22 13 349 91 2220
376 345 946 24 40 322 85 489
408 63 1128 8.8 17 911 285 49455
408 168 1128 20 12 342 107 2611
412 312 1140 25 35 329 104 736
467 104 1476 12 38 934 383 24342
467 182 1476 19 12 534 219 4544
467 286 1476 24 29 340 139 172
520 104 1851 12 37 943 485 30826
520 182 1851 21 13 539 277 5753
520 286 1851 23 28 343 176 1483
576 84 2282 9.9 25 m7 708 68986
576 168 2282 18 10 558 354 8616
576 252 2282 23 22 372 236 2553

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS
WITH LOOSE FLANGES

Type ABN 8 Type ABN
without inner with inner
sleeve sleeve
Dm S
] Q
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version | length approx.
mar | s | Aanzs.. | Vo [ it it [ g [k
sleeve | sleeve sleeve | sleeve | EN 1092
DN 25y - - - L, G G PN ds s
- mm - - - mm kg kg - mm mm
50 13 .0050.013.0 | 420020 | 420071 | 122 6 6 40 92 20
50 29 .0050.029.0 | 420021 | 420072 | 182 7 7 40 92 20
65 17 .0065.017.0 | 420022 | 420073 | 130 8 8 40 107 2
65 40 .0065.040.0 | 420023 | 420074 | 220 10 10 40 107 2
80 23 .0080.023.0 | 420024 | 420075 | 151 10 " 40 122 24
80 42 .0080.042.0 | 420025 | 420076 | 222 12 12 40 122 24
100 23 .0100.023.0 | 420044 | 420077 | 147 14 15 40 147 26
100 48 .0100.048.0 | 420045 | 420078 | 222 16 17 40 147 26
125 26 .0125.026.0 | 420046 | 420079 | 174 19 20 40 178 28
125 52 .0125.052.0 | 420049 | 420080 | 238 21 2 40 178 28
150 29 .0150.029.0 | 420052 | 420081 | 178 24 25 40 208 30
150 58 .0150.058.0 | 420053 | 420082 | 242 26 21 40 208 30
200 26 .0200.026.0 | 420054 | 420083 | 190 34 35 25 258 32
200 46 .0200.046.0 | 420056 | 420098 | 244 36 37 25 258 32
200 n .0200.071.0 | 420057 | 420099 | 317 4 43 25 258 32
250 24 .0250.024.0 | 420058 | 420100 | 195 47 49 25 320 35
250 48 .0250.048.0 | 420059 | 420101 | 255 51 53 25 320 35
250 79 .0250.079.0 | 420061 | 420102 | 335 56 58 25 320 35
300 21 .0300.027.0 | 420062 | 420103 | 207 62 64 25 375 38
300 55 .0300.055.0 | 420063 | 420104 | 273 67 69 25 375 38
300 82 .0300.082.0 | 420064 | 420107 | 339 72 75 25 375 38
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TYPE ABN 25...

PN 25

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
90 40 46.6 19 23 391 5.1 2173
91 99 472 32 12 215 28 198
109 44 70.1 19 26 334 6.5 2311
m 132 71.6 33 18 212 42 166
123 60 90.8 22 42 323 8.1 1555
125 130 925 32 17 217 5.6 227
151 52 140 18 3 334 13 3302
152 126 141 30 15 213 83 361
174 64 187 18 36 442 23 3864
174 128 187 29 14 221 12 483
205 64 267 17 34 434 32 5410
205 128 267 27 14 217 16 676
261 72 443 12 26 843 104 13759
261 126 443 18 8 482 59 2569
262 198 445 23 20 370 46 802
320 60 679 9 1.6 1281 242 46135
320 120 679 16 6.5 640 121 5762
320 200 679 21 18 384 72 1245
374 66 940 8.7 1.7 1186 310 48892
374 132 940 16 7 593 155 6112
374 198 940 19 16 395 103 1809

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS
WITH LOOSE FLANGES

Type ABN 8 Type ABN
without inner with inner
sleeve sleeve
© o
@l el
Q S)

Nom- | Nominal Type Order No. Overall Weight Flange?

inal axial standard version | length approx.

mar | s | Aanzs.. | Vo [ it it [ g [k

sleeve | sleeve sleeve | sleeve | EN 1092

DN 25y - - - L, G G PN ds s
- mm - - - mm kg kg - mm mm
350 30 .0350.030.0 | 420065 | 420108 | 223 98 100 25 410 42
350 50 .0350.050.0 | 420066 | 420109 | 271 103 105 25 410 42
350 80 .0350.080.0 | 420067 | 420110 | 343 110 13 25 410 42
400 32 .0400.032.0 | 420068 | 420111 | 273 137 140 25 465 48
400 56 .0400.056.0 | 420069 | 420112 | 348 147 150 25 465 48
400 96 .0400.096.0 | 420070 | 420113 | 499 7 177 25 465 48
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TYPE ABN 25...

PN 25

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section
D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
412 72 1140 8.8 19 1425 451 59854
412 120 1140 14 5.2 855 M 12928
412 192 1140 19 13 534 169 3154
466 100 1473 8.1 25 1908 780 53659
466 175 1473 13 15 1090 446 10010
469 324 1483 18 24 689 284 1859

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS

WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H with inner
sleeve sleeve
| 1T
]
jum
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
et | absorpon | AN gz, | WAL [ with without [ with . drling | thickss
sleeve sleeve sleeve sleeve | EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
50 20 .0050.020.0 | 421681 421833 129 32 34 6 16
50 40 .0050.040.0 | 421682 | 421834 174 34 3.6 6 16
50 70 .0050.070.0 | 421683 | 421835 255 39 43 6 16
65 23 .0065.023.0 | 421684 | 421836 129 41 43 6 16
65 60 .0065.060.0 | 421685 | 421837 201 44 48 6 16
65 87 .0065.087.0 | 421686 | 421838 274 5 6 6 16
80 21 .0080.027.0 | 421687 | 421839 136 6 7 6 18
80 64 .0080.064.0 | 421688 | 421840 206 7 7 6 18
80 92 .0080.092.0 | 421689 | 421841 284 7 8 6 18
100 46 .0100.046.0 | 421690 | 421842 163 7 8 6 18
100 73 .0100.073.0 | 421691 421843 207 8 8 6 18
100 98 .0100.098.0 | 421692 | 421844 294 10 " 6 18
125 45 .0125.045.0 | 421693 421845 163 9 10 6 20
125 81 .0125.081.0 | 421694 421846 215 10 10 6 20
125 140 .0125.140.0 | 421695 421847 378 14 15 6 20
150 45 .0150.045.0 | 421696 | 421848 163 10 " 6 20
150 81 .0150.081.0 | 421697 421849 215 n 12 6 20
150 160 .0150.160.0 | 421698 | 421850 398 16 18 6 20
200 60 .0200.060.0 | 421699 | 421851 190 15 16 6 22
200 110 .0200.110.0 | 421700 421852 276 17 19 6 22
200 190 .0200.190.0 | 421701 421853 423 22 25 6 22
128 WITZENMANN 1501uk/19/10/23/pdf



TYPE AFN 02...

PN 2.5

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
89 45 46 29 39 104 13 451
89 90 46 50 16 52 0.7 56
89 m 46 50 52 45 0.6 14
107 45 68.7 28 37 101 19 654
107 17 68.7 50 25 39 0.7 37
108 190 69.4 50 59 39 0.8 14
121 50 89.1 28 41 94 23 640
121 120 89.1 50 24 39 1 46
121 198 89.1 50 57 42 11 18
148 77 137 37 9 62 24 273
148 121 137 50 22 40 15 n
150 208 139 50 51 70 27 43
174 65 187 31 6.3 58 3 492
174 "7 187 49 20 32 1.7 84
172 280 185 50 85 52 2.7 23
203 65 264 27 53 67 5 801
203 m7 264 43 17 37 28 137
203 300 264 50 87 51 37 29
255 90 432 27 17 62 14 631
256 176 434 44 27 50 6 134
257 323 436 50 87 51 6.2 4

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS

WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H with inner
sleeve sleeve
| 1T
]
jum
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
et | absorpon | AN gz, | WAL [ with without [ with . drling | thickss
sleeve sleeve sleeve sleeve | EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
250 7 .0250.072.0 | 421702 | 421854 214 20 2 6 24
250 120 .0250.120.0 | 421703 | 421855 282 22 24 6 24
250 204 .0250.204.0 | 421704 | 421856 418 29 32 6 24
300 56 .0300.056.0 | 421705 | 421857 188 25 28 6 24
300 126 .0300.126.0 | 421706 | 421858 283 21 31 6 24
300 210 .0300.210.0 | 421707 | 421859 392 35 M 6 24
350 60 .0350.060.0 | 421708 | 421860 194 35 38 6 26
350 120 .0350.120.0 | 421709 | 421861 274 38 42 6 26
350 210 .0350.210.0 | 421710 | 421863 408 46 53 6 26
400 65 .0400.065.0 | 421711 421864 230 44 48 6 28
400 104 .0400.104.0 | 421712 | 421865 293 46 51 6 28
400 182 .0400.182.0 | 421713 | 421866 419 50 58 6 28
450 56 .0450.056.0 | 421714 421867 217 54 57 6 30
450 112 .0450.112.0 | 421715 421868 305 57 63 6 30
450 182 .0450.182.0 | 421716 421869 415 61 69 6 30
500 68 .0500.068.0 | 421717 | 421870 m 58 63 6 30
500 119 .0500.119.0 | 421718 421871 290 61 67 6 30
500 204 .0500.204.0 | 421719 | 421872 405 66 75 6 30
600 76 .0600.076.0 | 421720 | 421873 237 76 82 6 32
600 114 .0600.114.0 | 421721 421874 289 79 86 6 32
600 209 .0600.209.0 | 421722 | 421875 419 85 96 6 32
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TYPE AFN 02...

PN 2.5

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
312 102 661 26 8.4 62 " 752
315 170 667 39 23 48 89 212
316 306 670 50 n 49 93 67
365 76 916 18 42 91 23 2756
365 m 916 34 21 40 10 239
3N 280 932 50 57 52 13 118
400 80 1104 17 43 82 25 2703
402 160 1110 32 17 58 18 480
402 294 1m0 49 55 60 19 147
458 105 1445 17 53 21 85 5283
458 168 1445 26 14 132 53 1291
458 294 1445 39 42 75 31 240
513 88 1825 13 34 243 123 10935
513 176 1825 25 14 121 62 1361
513 286 1825 35 36 75 38 320
569 92 2252 14 39 214 135 10875
569 161 2252 24 12 122 77 2025
569 276 2252 35 35 n 45 401
674 104 3202 13 41 214 191 12099
674 156 3202 19 9.3 143 127 3593
674 286 3202 31 31 78 69 583

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS

WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H with inner
sleeve sleeve
| 1T
]
jum
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
et | absorpon | AN gz, | WAL [ with without [ with . drling | thickss
sleeve sleeve sleeve sleeve | EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
700 80 .0700.080.0 | 421723 | 421876 240 9% 101 6 32
700 120 .0700.120.0 | 421724 | 421877 296 97 106 6 32
700 220 .0700.220.0 | 421725 | 421878 436 105 119 6 32
800 63 .0800.063.0 | 421727 | 421879 221 120 126 6 34
800 126 .0800.126.0 | 421728 | 421880 314 126 137 6 34
800 210 .0800.210.0 | 421729 | 421881 430 133 149 6 34
900 63 .0900.063.0 | 421730 | 421882 232 130 136 6 35
900 126 .0900.126.0 | 421731 421883 322 137 150 6 35
900 210 .0900.210.0 | 421732 | 421884 442 145 164 6 35
1000 72 .1000.072.0 | 421733 | 421885 252 148 156 6 37
1000 120 .1000.120.0 | 421734 | 421886 316 153 167 6 37
1000 240 .1000.240.0 | 421735 | 421887 476 165 187 6 37
1200 72 .1200.072.0 | 421736 421888 266 19 216 2 40
1200 120 .1200.120.0 | 421737 421889 330 28 237 2 40
1200 216 .1200.216.0 | 421738 421890 458 47 264 2 40
1400 48 .1400.048.0 | 421739 421891 178 245 257 2 42
1400 108 .1400.108.0 | 421740 421892 308 257 280 2 42
1400 180 .1400.180.0 | 421741 421893 464 m 310 2 42
1600 48 .1600.048.0 | 421742 421894 186 333 347 2 46
1600 108 .1600.108.0 | 421743 421895 316 347 374 2 46
1600 180 .1600.180.0 | 421744 421896 472 364 408 2 46
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TYPE AFN 02...

PN 2.5

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section
D, | A 200y 2y Cs B (Y

mm mm cm’ degree mm N/mm Nm/deg N/mm
780 12 4324 12 4 203 244 13365
780 168 4324 17 9.1 135 162 3950
780 308 4324 21 30 74 89 644
882 87 5588 8.4 22 293 456 41313
882 174 5588 16 8.7 147 228 5182
882 290 5588 24 24 88 137 m7
992 90 7133 14 2 316 628 53147
992 180 7133 14 19 158 313 6643
992 300 7133 21 22 95 188 1438
1095 96 8750 11 22 335 814 60745
1085 160 8750 13 6.1 201 489 13121
1085 320 8750 22 24 100 245 1632
1295 96 12331 6.5 18 511 1750 130579
1295 160 12331 " 5.1 306 1052 28150
1295 288 12331 18 17 170 582 4827
1456 104 16016 38 12 91 4053 257632
1456 234 16016 84 59 405 1802 22624
1456 390 16016 13 16 243 1081 4887
1656 104 20816 33 1 1035 5990 380429
1656 234 20816 74 52 460 2660 33398
1656 390 20816 12 14 276 1596 1214

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS

WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner . with inner
sleeve j]]“ll[ sleeve
-
]
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
dia- | movement = 5 - - T -
meter | absorption” | AFN 02... w_nhout _wnh w_lthout _wnh drilling | thickness
inner inner inner inner as per
sleeve sleeve sleeve sleeve | EN 1092

DN 25y - - - I G G PN s

- mm - - - mm kg kg - mm
1800 48 .1800.048.0 | 421752 421897 194 404 420 2 50
1800 108 .1800.108.0 | 421753 421898 324 420 450 2 50
1800 180 .1800.180.0 | 421754 | 421899 480 438 488 2 50
2000 48 .2000.048.0 | 421755 | 421900 198 465 482 2 52
2000 108 .2000.108.0 | 421757 421901 328 482 516 2 52
2000 180 .2000.180.0 | 421759 | 421902 484 502 558 2 52
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TYPE AFN 02...

PN 2.5

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section
D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
1856 104 26245 3 0.9 1158 8449 536643
1856 234 26245 6.6 4.6 515 3754 47143
1856 390 26245 n 13 309 2253 10183
2056 104 32302 2.1 0.8 1281 11503 730650
2056 234 32302 6 42 569 5114 64107
2056 390 32302 9.6 12 342 3069 13872

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS

WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H with inner
sleeve sleeve
| 1T
]
jum
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
et | absorpon | AN g | WAL [ with without [ with . drling | thickss
sleeve sleeve sleeve sleeve | EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
50 20 .0050.020.0 | 421903 | 421960 129 32 34 6 16
50 52 .0050.052.0 | 421904 | 421961 210 37 41 6 16
65 23 .0065.023.0 | 421905 | 421962 129 41 43 6 16
65 4 .0065.041.0 | 421906 | 421963 165 42 4.6 6 16
65 72 .0065.072.0 | 421907 | 421964 282 6 7 6 16
80 21 .0080.027.0 | 421908 | 421965 136 6 7 6 18
80 42 .0080.042.0 | 421909 | 421966 166 7 7 6 18
80 7 .0080.077.0 | 421910 | 421967 290 9 10 6 18
100 33 .0100.033.0 | 421911 421968 141 7 7 6 18
100 59 .0100.059.0 | 421912 | 421969 194 8 8 6 18
100 87 .0100.087.0 | 421913 | 421970 281 10 " 6 18
125 36 .0125.036.0 | 421914 | 421971 150 9 10 6 20
125 63 .0125.063.0 | 421915 421972 189 9 10 6 20
125 98 .0125.098.0 | 421916 | 421973 308 13 14 6 20
150 40 .0150.040.0 | 421917 422009 168 n 1" 6 20
150 72 .0150.072.0 | 421918 422010 233 13 14 6 20
150 124 .0150.124.0 | 421919 422011 370 18 20 6 20
200 40 .0200.040.0 | 421920 422012 164 15 16 6 22
200 80 .0200.080.0 | 421921 422013 236 18 19 6 22
200 140 .0200.140.0 | 421922 422014 352 25 27 6 22
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TYPE AFN 06...

PN 6

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
89 45 46 28 39 104 13 451
89 126 46 50 28 61 0.8 34
107 45 68.7 21 37 101 19 654
107 81 68.7 42 12 56 11 12
10 198 70.9 50 50 88 18 30
121 50 89.1 27 41 94 23 640
121 80 89.1 38 n 58 15 154
123 204 90.8 50 48 95 24 40
148 55 137 27 46 87 33 752
149 108 138 43 16 n 2.7 160
151 195 140 50 42 89 35 63
174 52 187 25 4 72 37 953
174 91 187 39 12 | 21 177
173 210 186 50 45 88 46 Al
202 70 263 23 5.1 116 85 1189
203 135 264 39 18 13 8.4 313
205 272 267 50 61 102 1.7 70
256 64 434 19 36 138 17 2191
257 136 436 34 15 120 15 540
260 252 441 50 50 109 13 145

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS

WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H with inner
sleeve sleeve
| 1T
]
jum
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
et | absorpon | AN g | WAL [ with without [ with . drling | thickss
sleeve sleeve sleeve sleeve | EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
250 48 .0250.048.0 | 421923 | 422015 184 21 22 6 24
250 84 .0250.084.0 | 421924 | 422016 238 23 25 6 24
250 144 .0250.144.0 | 421925 | 422017 352 31 34 6 24
300 60 .0300.060.0 | 421926 | 422018 192 28 30 6 24
300 90 .0300.090.0 | 421927 | 422019 232 29 33 6 24
300 135 .0300.135.0 | 421928 | 422020 310 37 M 6 24
350 45 .0350.045.0 | 421929 | 422022 177 37 39 6 26
350 105 .0350.105.0 | 421930 | 422023 261 | 44 6 26
350 165 .0350.165.0 | 421931 422024 367 51 56 6 26
400 52 .0400.052.0 | 421932 | 422025 213 46 48 6 28
400 104 .0400.104.0 | 421933 | 422026 301 50 55 6 28
400 169 .0400.169.0 | 421934 | 422027 424 61 68 6 28
450 56 .0450.056.0 | 421935 | 422029 m 56 59 6 30
450 98 .0450.098.0 | 421936 | 422030 290 60 65 6 30
450 182 .0450.182.0 | 421937 422031 a4 74 82 6 30
500 66 .0500.066.0 | 421938 | 422033 229 64 68 6 30
500 116 .0500.116.0 | 421939 | 422034 304 70 7 6 30
500 198 .0500.198.0 | 421941 422036 453 94 104 6 30
600 76 .0600.076.0 | 421942 | 422037 245 83 89 6 32
600 14 .0600.114.0 | 421943 | 422038 301 89 96 6 32
600 198 .0600.198.0 | 421944 | 422039 452 118 130 6 32
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TYPE AFN 06...

PN 6

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
316 72 670 18 39 209 39 5156
316 126 670 29 12 120 22 967
319 240 677 45 39 109 21 245
3N 80 932 19 46 182 47 5062
3N 120 932 27 10 121 32 1496
374 198 940 39 26 127 33 582
402 63 1110 13 25 281 87 15014
402 147 1110 28 14 120 37 178
405 253 19 40 37 19 37 397
461 88 1456 13 35 359 146 12887
461 176 1456 23 14 179 73 1606
462 299 1459 32 39 148 60 461
514 92 1828 13 36 364 186 15018
514 161 1828 20 n 208 106 2802
515 312 1832 30 39 150 76 539
572 100 2265 14 41 an 260 17778
572 175 2265 22 13 235 148 3319
574 324 2273 33 40 207 131 856
677 12 3217 13 44 412 370 20180
677 168 3217 19 10 275 247 5986
678 319 3222 29 33 235 m 1421

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS

WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H with inner
sleeve sleeve
| 1T
]
jum
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
et | absorpon | AN g | WAL [ with without [ with . drling | thickss
sleeve sleeve sleeve sleeve | EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
700 60 .0700.060.0 | 421945 | 422040 220 107 m 6 36
700 120 .0700.120.0 | 421946 | 422041 304 17 126 6 36
700 200 .0700.200.0 | 421947 | 422042 436 146 159 6 36
800 63 .0800.063.0 | 421948 | 422044 245 142 147 6 37
800 105 .0800.105.0 | 421949 | 422046 m 153 164 6 37
800 210 .0800.210.0 | 421950 | 422047 476 183 199 6 37
900 63 .0900.063.0 | 421951 422048 247 155 162 6 38
900 105 .0900.105.0 | 421952 | 422049 313 169 180 6 38
900 210 .0900.210.0 | 421953 | 422050 478 202 m 6 38
1000 66 .1000.066.0 | 421954 | 422051 n 184 192 6 42
1000 110 .1000.110.0 | 421955 | 422053 m 199 213 6 42
1000 198 .1000.198.0 | 421956 | 422054 481 229 250 6 42
1200 69 .1200.069.0 | 421957 | 422055 289 295 308 6 47
1200 15 .1200.115.0 | 421958 | 422056 359 313 337 6 47
1200 207 .1200.207.0 | 421959 422057 499 349 384 6 47
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TYPE AFN 06...

PN 6

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section
D, | A 200y 2y Cs B (Y

mm mm cm’ degree mm N/mm Nm/deg N/mm
780 84 4324 9.1 23 583 703 68235
780 168 4324 17 9.1 292 352 8544
783 300 4342 25 27 253 308 2331
887 99 5621 8.4 25 852 1337 93326
887 165 5621 14 6.8 511 803 20150
887 330 5621 23 27 256 401 2524
996 99 7163 14 22 949 1896 132463
996 165 7163 12 6 569 1138 28592
996 330 7163 20 24 285 569 3580
1100 105 8791 7 22 970 2379 147726
1100 175 8791 " 6.1 582 1426 31909
1100 315 8791 18 20 323 794 5466
1296 105 12341 6.2 1.9 1088 3743 232590
1296 175 12341 10 5.4 653 2245 50255
1296 315 12341 16 17 363 1248 8622

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS

WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H with inner
sleeve sleeve
| 1T
]
jum
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
et | aborgion | A 10, | WAL [ with without [ with . drling | thickss
sleeve sleeve sleeve sleeve | EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
50 24 .0050.024.0 | 422058 | 422104 142 6 6 16 20
50 46 .0050.046.0 | 422059 | 422105 228 7 i 16 20
65 18 .0065.018.0 | 422060 | 422106 124 7 7 16 20
65 48 .0065.048.0 | 422061 422107 220 8 9 16 20
80 20 .0080.020.0 | 422062 | 422108 132 8 8 16 20
80 4 .0080.041.0 | 422063 | 422109 176 8 8 16 20
80 54 .0080.054.0 | 422064 | 422110 232 9 10 16 20
100 26 .0100.026.0 | 422065 | 422111 138 9 10 16 22
100 46 .0100.046.0 | 422066 | 422112 174 10 10 16 22
100 80 .0100.080.0 | 422067 | 422113 300 14 15 16 22
125 30 .0125.030.0 | 422068 | 422115 156 12 12 16 22
125 45 .0125.045.0 | 422069 | 422116 184 12 12 16 22
125 85 .0125.085.0 | 422070 22117 308 16 17 16 22
150 32 .0150.032.0 | 422071 422118 162 16 16 16 24
150 64 .0150.064.0 | 422072 422119 222 17 18 16 24
150 95 .0150.095.0 | 422073 | 422120 310 21 23 16 24
200 40 .0200.040.0 | 422074 2121 170 21 22 10 24
200 80 .0200.080.0 | 422075 422122 238 23 24 10 24
200 110 .0200.110.0 | 422076 422123 300 27 29 10 24
250 48 .0250.048.0 | 422077 422124 186 27 28 10 26
250 84 .0250.084.0 | 422078 422125 240 29 30 10 26
250 130 .0250.130.0 | 422079 422126 418 4 44 10 26
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TYPE AFN 10...

PN 10

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
89 54 46 30 5.6 86 1.1 259
90 140 46.6 48 28 12 15 51
107 36 68.7 2 24 126 24 1275
110 132 70.9 44 22 133 27 103
121 44 89.1 2 28 190 48 1670
121 88 89.1 34 n 95 24 209
123 144 90.8 43 24 135 35 13
149 48 138 21 32 159 6.2 1817
149 84 138 31 9.8 91 35 340
152 210 141 42 42 128 5.1 78
m 56 184 20 37 147 16 1646
m 84 184 27 8.2 98 5.1 488
174 208 187 40 38 136 12 13
203 60 264 19 35 254 19 3564
203 120 264 kil 14 127 9.4 445
205 208 267 38 36 133 10 157
257 68 436 18 38 240 29 4318
257 136 436 28 15 120 15 540
260 198 a4 35 3 138 17 297
316 72 670 17 39 209 39 5156
316 126 670 25 12 120 22 967
319 304 677 33 45 199 38 2718

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.

1601uk/19/10/23/pdf

HYDRA'

WITZENMANN

143



Standard Ranges

AXIAL EXPANSION JOINTS

WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H with inner
sleeve sleeve
| 1T
]
jum
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
et | aborgion | A 10, | WAL [ with without [ with . drling | thickss
sleeve sleeve sleeve sleeve | EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
300 45 .0300.045.0 | 422080 | 422127 177 31 3 10 26
300 90 .0300.090.0 | 422081 422128 240 34 37 10 26
300 137 .0300.137.0 | 422082 | 424785 444 52 58 10 26
350 60 .0350.060.0 | 422083 | 422130 207 49 52 10 30
350 105 .0350.105.0 | 422084 | 422131 273 52 56 10 30
350 150 .0350.150.0 | 422085 | 422132 479 83 90 10 30
400 48 .0400.048.0 | 422086 | 422133 229 67 70 10 32
400 96 .0400.096.0 | 422087 | 422134 325 76 81 10 32
400 156 .0400.156.0 | 422088 | 422135 an 98 106 10 32
450 70 .0450.070.0 | 422090 | 422136 266 84 89 10 36
450 98 .0450.098.0 | 422091 422137 316 89 95 10 36
450 182 .0450.182.0 | 422092 | 422138 466 105 13 10 36
500 66 .0500.066.0 | 422093 | 422139 253 97 102 10 38
500 116 .0500.116.0 | 422094 | 422140 334 106 13 10 38
500 192 .0500.192.0 | 422095 22114 481 136 146 10 38
600 72 .0600.072.0 | 422096 422142 269 130 136 10 42
600 108 .0600.108.0 | 422098 | 422143 327 138 145 10 42
600 198 .0600.198.0 | 422099 | 422144 483 174 186 10 42
700 57 .0700.057.0 | 422100 422145 240 156 160 10 40
700 114 .0700.114.0 | 422101 422146 336 175 185 10 40
700 190 .0700.190.0 | 422103 422147 464 202 215 10 40
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TYPE AFN 10...

PN 10

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section
D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
372 63 935 14 27 290 76 13045
372 126 935 24 n 145 38 1631
374 330 940 31 44 237 63 391
403 88 ms 17 47 250 78 6864
403 154 ms 24 14 143 45 1282
412 360 1140 32 47 285 92 479
464 96 1466 12 36 723 297 21961
464 192 1466 22 14 362 149 2749
467 338 1476 30 M 287 19 708
518 125 1844 16 6 560 289 12620
518 175 1844 21 12 400 206 4599
518 325 1844 28 4 215 m m7
574 108 2273 13 4.4 620 395 23078
574 189 2273 2 14 354 225 4303
576 336 2282 29 40 279 179 1077
678 116 3222 12 43 645 581 29497
678 174 3222 17 9.8 430 388 8740
680 330 3232 26 34 316 286 1791
785 96 4353 8.6 24 1134 1381 102304
785 192 4353 16 9.8 567 690 12788
785 320 4353 22 27 340 415 2761

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS

WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H with inner
sleeve sleeve
| 1T
]
jum
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
et | absorgon | AN 15, | WAL [ with without [ with . drling | thickss
sleeve sleeve sleeve sleeve | EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
50 22 .0050.022.0 | 422148 | 422183 142 6 6 16 20
50 42 .0050.042.0 | 422149 | 422184 231 7 i 16 20
65 28 .0065.028.0 | 422150 | 422185 148 7 7 16 20
65 48 .0065.048.0 | 422151 422186 220 8 9 16 20
80 23 .0080.023.0 | 422152 | 422187 148 8 8 16 20
80 50 .0080.050.0 | 422153 | 422188 220 9 10 16 20
100 31 .0100.031.0 | 422154 | 422189 155 10 10 16 22
100 53 .0100.053.0 | 422155 | 422190 230 12 13 16 22
125 21 .0125.021.0 | 422156 | 422191 142 12 12 16 22
125 42 .0125.042.0 | 422157 | 422192 184 13 13 16 22
125 59 .0125.059.0 | 422158 | 422193 244 15 16 16 22
150 24 .0150.024.0 | 422159 | 422194 147 16 16 16 24
150 48 .0150.048.0 | 422160 422195 192 16 17 16 24
150 66 .0150.066.0 | 422161 422196 246 19 20 16 24
200 30 .0200.030.0 | 422162 | 422197 158 23 23 16 26
200 60 .0200.060.0 | 422163 | 422198 212 25 26 16 26
200 97 .0200.097.0 | 422164 422199 374 34 36 16 26
250 32 .0250.032.0 | 422165 | 422200 193 33 34 16 29
250 56 .0250.056.0 | 422166 | 422202 250 35 37 16 29
250 103 .0250.103.0 | 422167 422203 377 46 48 16 29
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TYPE AFN 16...

PN 16

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
89 54 46 28 52 143 19 430
91 143 472 40 26 149 2 66
108 60 69.4 21 59 124 24 457
110 132 70.9 37 22 133 27 103
122 60 89.9 22 43 273 6.9 1302
123 132 90.8 35 20 147 38 146
150 65 139 23 5 223 8.8 1400
152 140 141 33 18 192 1.7 264
172 42 185 15 1.9 346 18 6932
172 84 185 25 11 173 9 867
174 144 187 31 18 196 10 338
203 45 264 14 2 339 25 8455
203 90 264 24 18 169 13 1054
205 144 267 29 17 193 15 475
260 54 a4 14 23 508 63 14678
260 108 a4 24 9.1 254 3 1835
262 270 445 29 37 2n 34 316
318 76 674 12 28 634 120 14135
318 133 674 19 85 362 69 2635
320 260 679 27 30 296 57 568

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS

WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H with inner
sleeve sleeve
| 1T
]
jum
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
et | absorgon | AN 15, | WAL [ with without [ with . drling | thickss
sleeve sleeve sleeve sleeve | EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
300 30 .0300.030.0 | 422168 | 422204 186 44 46 16 32
300 80 .0300.080.0 | 422169 | 422205 291 50 54 16 32
300 120 .0300.120.0 | 422170 | 422206 468 7 78 16 32
350 30 .0350.030.0 | 422171 422207 192 63 65 16 35
350 80 .0350.080.0 | 422172 | 422208 297 70 74 16 35
350 130 .0350.130.0 | 422173 | 422209 a 91 97 16 35
400 48 .0400.048.0 | 422174 | 422210 249 88 91 16 38
400 84 .0400.084.0 | 422175 | 422211 327 97 102 16 38
400 132 .0400.132.0 | 422176 | 422212 431 109 116 16 38
450 52 .0450.052.0 | 422177 | 422213 257 m 114 16 42
450 91 .0450.091.0 | 422178 | 422214 335 122 127 16 42
450 143 .0450.143.0 | 422179 | 422215 439 136 144 16 42
500 48 .0500.048.0 | 422180 422216 245 146 149 16 46
500 96 .0500.096.0 | 422181 42217 329 159 165 16 46
500 144 .0500.144.0 | 422182 422218 413 17 179 16 46
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TYPE AFN 16...

PN 16

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
374 63 940 9.6 18 930 246 42077
374 168 940 22 13 349 92 2220
376 345 946 24 40 322 86 489
408 63 1128 8.8 17 911 288 49455
408 168 1128 20 12 342 108 2611
412 312 1140 25 35 329 106 736
467 104 1476 12 38 934 388 24342
467 182 1476 19 12 534 222 4544
467 286 1476 24 29 340 141 172
520 104 1851 12 37 943 491 30826
520 182 1851 19 n 539 280 5753
520 286 1851 23 28 343 178 1483
576 84 2282 9.9 25 m7 715 68986
576 168 2282 18 10 558 357 8616
576 252 2282 23 22 372 238 2553

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS

WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner H with inner
sleeve sleeve
| 1T
]
jum
LO
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
et | absorgon | A 25, | WAL [ with without [ with . drling | thickss
sleeve sleeve sleeve sleeve | EN 1092
DN 25y - - - L, G G PN s
- mm - - - mm kg kg - mm
50 13 .0050.013.0 | 422219 | 422248 128 6 6 40 20
50 29 .0050.029.0 | 422220 | 422249 187 6 i 40 20
65 17 .0065.017.0 | 422221 422250 134 8 8 40 22
65 40 .0065.040.0 | 422222 | 422251 222 9 10 40 22
80 23 .0080.023.0 | 422223 | 422252 152 10 10 40 24
80 42 .0080.042.0 | 422224 | 422253 222 " 12 40 24
100 23 .0100.023.0 | 422225 | 422254 146 13 14 40 26
100 48 .0100.048.0 | 422227 | 422255 220 15 16 40 26
125 26 .0125.026.0 | 422228 | 422256 169 19 19 40 28
125 52 .0125.052.0 | 422230 | 422257 233 20 21 40 28
150 29 .0150.029.0 | 422231 422258 173 23 24 40 30
150 58 .0150.058.0 | 422232 | 422259 237 25 26 40 30
200 26 .0200.026.0 | 422233 | 422260 185 33 34 25 32
200 46 .0200.046.0 | 422234 422261 239 35 36 25 32
200 Al .0200.071.0 | 422235 422262 n 40 4 25 32
250 24 .0250.024.0 | 422236 422263 189 46 47 25 35
250 48 .0250.048.0 | 422237 422264 249 49 51 25 35
250 79 .0250.079.0 | 422238 | 422265 329 54 56 25 35
300 21 .0300.027.0 | 422239 | 422266 201 60 62 25 38
300 55 .0300.055.0 | 422240 | 422267 267 65 67 25 38
300 82 .0300.082.0 | 422241 422268 333 69 73 25 38
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TYPE AFN 25...

PN 25

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
90 40 46.6 19 23 391 5.1 2173
91 99 472 32 12 215 28 198
109 44 70.1 19 26 334 6.5 2311
m 132 71.6 33 18 212 42 166
123 60 90.8 22 42 323 8.1 1555
125 130 925 32 17 217 5.6 227
151 52 140 18 3 334 13 3302
152 126 141 30 15 213 83 361
174 64 187 18 36 442 23 3864
174 128 187 29 14 221 12 483
205 64 267 17 34 434 32 5410
205 128 267 27 14 217 16 676
261 72 443 12 26 843 104 13759
261 126 443 18 8 482 59 2569
262 198 445 23 20 370 46 802
320 60 679 9 1.6 1281 242 46135
320 120 679 16 6.5 640 121 5762
320 200 679 21 18 384 72 1245
374 66 940 8.7 1.7 1186 310 48892
374 132 940 16 7 593 155 6112
374 198 940 19 16 395 103 1809

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS

WITH PLAIN FIXED FLANGES

Type AFN 8 _—u Type AFN
without inner . with inner
sleeve j]]“ll[ sleeve
-
]
05| :
Nom- | Nominal Type Order No. Overall Weight Flange?
inal axial standard version length approx.
dia- | movement = 5 - - T -
meter | absorption” | AFN 25... w_nhout _wnh w_lthout _wnh drilling | thickness
inner inner inner inner as per
sleeve sleeve sleeve sleeve | EN 1092

DN 25y - - - I G G PN s

- mm - - - mm kg kg - mm
350 30 .0350.030.0 | 422242 422269 215 94 96 25 42
350 50 .0350.050.0 | 422243 422270 263 99 102 25 42
350 80 .0350.080.0 | 422244 | 422271 335 106 m 25 42
400 32 .0400.032.0 | 422245 | 422272 265 132 135 25 48
400 56 .0400.056.0 | 422246 | 422273 340 142 146 25 48
400 96 .0400.096.0 | 422247 422274 489 166 173 25 48
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TYPE AFN 25...

PN 25

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section
D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
412 72 1140 8.8 19 1425 451 59854
412 120 1140 14 5.2 855 M 12928
412 192 1140 19 13 534 169 3154
466 100 1473 8.1 25 1908 780 53659
466 175 1473 13 15 1090 446 10010
469 324 1483 18 24 689 284 1859

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

UNIVERSAL EXPANSION JOINTS
FOR LOW PRESSURE (EXHAUST) WITH FLANGES
TYPE UBN, UFN

Type designation

The type designation consists of 2 parts
1. Type series, defined by 3 letters

2. Nominal size, defined by 10 digits

Example
Type UBN: HYDRA low pressure expansion joint with loose flanges
Type UFN: HYDRA low pressure expansion joint with plain fixed flanges

Standard version/materials:

Multi-ply bellows made of 1.4541

Flange made of S235JRG2 (1.0038) or P250GH (1.0460)
Operating temperature: up to 550 °C

Type designation (example)

UBN01-0150-144-@

Type Nominal Nominal Movement Inner sleeve
pressure diameter absorption, (0 = without,
(PN1) (DN150) nominal 1= with)
(26=%72=
144 mm)
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Order text
Please state the following with your order:

For standard versions
m Type designation or order number

With material variation
= Type designation
m Details of materials

The expansion joints for low pressure (exhaust-gas) are designed for
unpressurized applications (PS < 0.5 bar gauge pressure). m

The Pressure Equipment Directive (PED) does not apply to this
operating condition.

Information

Tell us the dimensions that deviate from the standard and we customize the
expansion joint to your specification.

On request, flanges can also be supplied with other hole patterns / flange sheet
thicknesses. In this case, the specified overall length LO may change.
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Standard Ranges

UNIVERSAL EXPANSION JOINTS

FOR LOW PRESSURE WITH LOOSE FLANGES

Type UBN

Nom- Nominal Type Order No. Overall | Weight | Centre-to- Flange?
inal axial standard length | approx. centre
dia- movement version di of il rim thick-
meter | absorption” | UBNO1... bellows EN 1092 | diameter | ness
DN 25y - - L, G I* PN d; s
- mm - - mm kg mm - mm mm
50 56 .0050.056.0 425669 392 38 257 6 90 16
65 82.8 .0065.083.0 425670 432 5 219 6 107 16
80 95.4 .0080.095.0 425673 446 7 280 6 122 18
100 118.8 .0100.119.0 425674 466 9 291 6 147 18
125 144 .0125.144.0 425675 480 " 286 6 178 20
150 144 .0150.144.0 423511 493 12 299 6 202 20
200 160 .0200.160.0 423512 506 17 292 6 258 2
250 168 .0250.168.0 423513 520 22 293 6 312 24
300 196 .0300.196.0 423514 510 29 269 6 365 24
350 180 .0350.180.0 423515 534 39 302 6 410 26
400 156 .0400.156.0 423516 519 51 266 6 465 28
450 140 .0450.140.0 423517 523 61 282 6 520 30
500 136 .0500.136.0 423518 533 66 310 6 570 30
156 WITZENMANN 1501uk/19/10/23/pdf



TYPE UBN 01...
PN 1

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
89 63 46 4 154 37 0.9 16
107 81 68.7 49 197 28 11 15
121 90 89.1 49 196 26 13 18
148 99 137 49 203 24 18 24
174 104 187 49 204 18 19 25
203 104 264 42 181 21 3.1 38
255 120 432 37 149 23 5.5 7
312 19 661 31 127 27 99 12
365 133 916 31 12 26 13 19
400 120 1104 26 109 27 17 20
458 126 1445 20 n 88 n 106
513 110 1825 16 62 97 98 135
569 92 2252 14 62 107 134 155

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

UNIVERSAL EXPANSION JOINTS
FOR LOW PRESSURE WITH PLAIN FIXED FLANGES

Type UFN

Nom- Nominal Type Order No. Overall Weight Centre-to- Flange?
inal axial standard length approx. centre

r:::er a?::::tﬁ:ﬂ UFN 01... e bellow:f d’i':i[;‘ggzm TS
DN 25y - - L, G I* PN s

- mm - - mm kg mm - mm
50 56 .0050.056.0 425685 404 37 257 6 16
65 83 .0065.083.0 425686 444 49 219 6 16
80 95 .0080.095.0 425687 456 7 280 6 18
100 119 .0100.119.0 425688 476 8 291 6 18
125 144 .0125.144.0 425689 488 1 286 6 20
150 144 .0150.144.0 423527 501 12 299 6 20
200 160 .0200.160.0 423528 512 17 292 6 22
250 168 .0250.168.0 423529 524 22 293 6 24
300 196 .0300.196.0 423530 514 29 269 6 24
350 180 .0350.180.0 423531 536 39 302 6 26
400 156 .0400.156.0 423532 517 51 266 6 28
450 140 .0450.140.0 423533 521 61 282 6 30
500 136 .0500.136.0 423534 531 65 310 6 30
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TYPE UFN 01...
PN 1

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
89 63 46 4 154 37 0.9 16
107 81 68.7 49 197 28 11 15
121 90 89.1 49 196 26 13 18
148 99 137 49 203 24 18 24
174 104 187 49 204 18 19 25
203 104 264 42 181 21 3.1 38
255 120 432 37 149 23 5.5 7
312 19 661 31 127 27 99 12
365 133 916 31 12 26 13 19
400 120 1104 26 109 27 17 20
458 126 1445 20 n 88 n 106
513 110 1825 16 62 97 98 135
569 92 2252 14 62 107 134 155

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

UNIVERSAL EXPANSION JOINTS
WITH FLANGES

TYPE UBN, UFN

Type designation

The type designation consists of 2 parts
1. Type series, defined by 3 letters

2. Nominal size, defined by 10 digits

Example
Type UBN: HYDRA Universal expansion joint with loose flanges
Type UFN: HYDRA Universal expansion joint with plain fixed flanges

Standard design/Materials

Multi-ply bellows made of 1.4541

Flange made of S235JRG2 (1.0038) or P250GH (1.0460)
Operating temperature: up to 300 °C / 450 °C

Type designation (example)

UBN06'0150'096'@

Type Nominal Nominal Movement Inner sleeve

pressure diameter absorption, (0 = without,
(PN6) (DN150) nominal 1= with)
(26 =+48 =
96 mm)
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Order text according to guideline 2014/68/EU “Pressure Equipment
Directive”
Please state the following with your order:

For standard versions
m Type designation or order number

With material variation
® Type designation
m Details of the materials

According to the Pressure Equipment Directive, the following information is m
required for testing and documentation:

Type of pressure equipment according to Art. 1 & 2:
m \essel - volume V [I]
= Piping - nominal diameter DN

Medium property according to Art. 13:
m Group 1 —dangerous
®m Group 2 — all other fluids

State of medium
m Gaseous or liquid if PD > 0.5 bar
m jquid if PD < 0.5 bar

Design data:
= Max. allowable pressure [bar]
m Max./min. allowable temperature [°C]
m Test pressure PT [bar]

Optional:
= Category

Note

Tell us the dimensions that deviate from the standard and we customize the
expansion joint to your specification.

On request, flanges can also be supplied with other hole patterns / flange sheet
thicknesses. In this case, the specified overall length LO may change.
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Standard Ranges

UNIVERSAL EXPANSION JOINTS
WITH LOOSE FLANGES

Type UBN

Nom- Nominal Type Order No. Overall | Weight | Centre-to- Flange?
inal axial standard length | approx. centre
dia- movement version i of il rim thick-
meter | absorption” | UBN 06... bellows EN 1092 | diameter | ness

DN p - - L, G I* PN ds s

- mm - - mm kg mm - mm mm
50 44 .0050.044.0 425677 343 41 216 6 90 16
65 55 .0065.055.0 425678 343 5 210 6 107 16
80 61 .0080.061.0 425680 367 8 224 6 122 18
100 73 .0100.073.0 425681 388 10 232 6 147 18
125 84 .0125.084.0 425683 416 13 240 6 178 20
150 96 .0150.096.0 423519 433 15 251 6 202 20
200 100 .0200.100.0 423520 474 21 293 6 258 2
250 120 .0250.120.0 423521 44 26 214 6 312 24
300 100 .0300.100.0 423522 434 31 230 6 365 24
350 110 .0350.110.0 423523 444 42 231 6 410 26
400 130 .0400.130.0 423524 465 55 221 6 465 28
450 140 .0450.140.0 423525 489 68 242 6 520 30
500 132 .0500.132.0 423526 499 79 266 6 570 30
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TYPE UBN 06...

PN 6

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
89 54 46 31 102 72 18 4.4
108 60 69.4 31 99 62 24 6
121 66 89.1 30 102 63 3.1 7
150 78 139 29 99 93 12 15
172 84 185 29 101 87 89 17
203 90 264 27 101 85 12 22
257 85 436 23 99 96 23 30
316 90 670 22 66 84 31 73
3N 95 932 16 50 m 57 118
405 100 1m9 15 50 109 68 137
461 110 1456 16 50 144 116 239
514 15 1828 16 51 146 148 269
572 100 2265 14 50 206 259 400

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

UNIVERSAL EXPANSION JOINTS

WITH PLAIN FIXED FLANGES

Type UFN

Nom- Nominal Type Order No. Overall Weight Centre-to- Flange?

inal axial standard length approx. centre

dia- movement version b_ellows drilling EN | _thickness
meter | absorption" UFN 06... distance 1092

DN 25y - - L, G I* PN s

- mm - - mm kg mm - mm

50 44 .0050.044.0 425690 354 39 216 6 16

65 55 .0065.055.0 425691 354 5 210 6 16

80 61 .0080.061.0 425693 376 7 224 6 18
100 73 .0100.073.0 425694 396 10 232 6 18
125 84 .0125.084.0 425695 422 13 240 6 20
150 96 .0150.096.0 423535 439 15 251 6 20
200 100 .0200.100.0 423536 478 20 293 6 22
250 120 .0250.120.0 423537 416 26 214 6 24
300 100 .0300.100.0 423538 437 31 230 6 24
350 110 .0350.110.0 423539 445 42 231 6 26
400 130 .0400.130.0 423540 462 54 221 6 28
450 140 .0450.140.0 423541 486 66 242 6 30
500 132 .0500.132.0 423542 495 7 266 6 30
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TYPE UFN 06...

PN 6

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length Ccross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
89 54 46 31 102 72 18 4.4
108 60 69.4 31 99 62 24 6
121 66 89.1 30 102 63 3.1 7
150 78 139 29 99 93 12 15
172 84 185 29 101 87 89 17
203 90 264 27 101 85 12 22
257 85 436 23 99 96 23 30
316 90 670 22 66 84 31 73
3N 95 932 16 50 m 57 118
405 100 1m9 15 50 109 68 137
461 110 1456 16 50 144 116 239
514 15 1828 16 51 146 148 269
572 100 2265 14 50 206 259 400

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
2) Available with other hole patterns / thicknesses on request. The overall length LO may change then.
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Standard Ranges

AXIAL EXPANSION JOINTS
FOR LOW PRESSURE (EXHAUST) WITH WELD ENDS

TYPE ARN

Type designation

The type designation consists of 2 parts
1. Type series, defined by 3 letters

2. Nominal size, defined by 10 digits

Example
Type ARN: HYDRA axial expansion joint with weld ends

Standard version/materials:

Multi-ply bellows made of 1.4541

Weld end made of P235TR1 (1.0254) or P265GH (1.0425)
Operating temperature: up to 550 °C

Type designation (example)

ARN01-0150-126-@

Type Nominal Nominal Movement Inner sleeve
pressure diameter absorption, (0 = without,
(PNT) (DN150) nominal 1= with)
(26 =63 =
126 mm)
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Order text
Please state the following with your order:

For standard versions
m Type designation or order number

With material variation
= Type designation
m Details of materials

The expansion joints for low pressure (exhaust-gas) are designed for
unpressurized applications (PS < 0.5 bar gauge pressure). m

The Pressure Equipment Directive (PED) does not apply to this
operating condition.

Information

Tell us the dimensions that deviate from the standard and we customize the
expansion joint to your specification.
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Standard Ranges

AXIAL EXPANSION JOINTS

FOR LOW PRESSURE WITH WELD ENDS

Type ARN Type ARN
without inner - with inner T T
sleeve J IE sleeve 4 | El
o | ° o | | ©
Q ~ I ] s
s 1 S |
i y . | )
LO 0
Nom- Nominal Type Order No. Overall Weight Weld end
inal axial standard version length approx.
| i | s, | Voo it v | e | o | i
sleeve sleeve sleeve sleeve
DN 25y - - - L, G G d s
- mm - - - mm kg kg - mm
50 24 .0050.024.0 | 417751 417842 214 1 1.2 60.3 29
50 56 .0050.056.0 | 417753 | 417843 286 12 15 60.3 29
50 80 .0050.080.0 | 417754 | 417844 340 14 18 60.3 2.9
65 28 .0065.028.0 | 417755 417845 214 15 1.7 76.1 29
65 64 .0065.064.0 | 417756 | 417846 286 18 2.2 76.1 29
65 92 .0065.092.0 | 417757 | 417847 340 2 2.6 76.1 2.9
80 37 .0080.037.0 | 417758 | 417848 230 18 2.1 88.9 32
80 74 .0080.074.0 | 417759 | 417849 300 2.1 2.1 88.9 32
80 106 .0080.106.0 | 417760 | 417850 360 24 3.1 88.9 32
100 40 .0100.040.0 | 417761 417851 226 2.3 2.1 114.3 36
100 86 .0100.086.0 | 417762 | 417852 303 2.1 35 114.3 36
100 19 .0100.119.0 | 417763 | 417853 358 3.1 41 114.3 36
125 63 .0125.063.0 | 417764 417854 251 29 35 139.7 4
125 126 .0125.126.0 | 417765 417855 342 36 47 139.7 4
125 180 .0125.180.0 | 417766 417856 420 4.1 6 139.7 4
150 63 .0150.063.0 | 417767 | 417857 251 35 42 168.3 4
150 126 .0150.126.0 | 417768 417858 342 43 6 168.3 4
150 180 .0150.180.0 | 417769 | 417860 420 5 7 168.3 4
200 70 .0200.070.0 | 417770 417861 265 46 6 219.1 45
200 140 .0200.140.0 | 417771 417862 370 6 8 219.1 45
200 200 .0200.200.0 | 417772 417863 460 7 9 219.1 45
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TYPE ARN 01...

PN

1

Bellows Nominal movement Vibra- Spring rate Natural frequency
absorption” tions of the bellows
outside | corru- | effective angular lateral il axial |angular | lateral | axial radial
dia- gated cross- S
meter | length | section
D, | A 20 y2%% a Cs c, c, , ,
mm mm cm’ degree mm mm N/mm | Nm/deg | N/mm Hz Hz
89 54 46 36 5.6 0.5 87 1.1 259 350 1250
89 126 46 78 31 1 37 0.5 20 150 230
89 180 46 102 63 1 26 0.3 7 105 110
107 54 68.7 33 5.3 0.5 85 1.6 378 290 1280
107 126 68.7 73 29 1 36 0.7 30 125 235
107 180 68.7 96 59 1 25 0.5 10 90 115
121 70 89.1 39 8.1 0.5 67 1.7 233 220 840
121 140 89.1 73 33 1 34 0.8 29 110 210
121 200 89.1 96 66 1 24 0.6 9.8 75 105
148 66 137 34 6.6 0.5 73 28 432 210 1050
148 143 137 68 31 1 34 13 42 100 225
148 198 137 87 59 1 24 0.9 16 70 15
174 91 187 45 12 0.5 M 21 177 120 520
174 182 187 83 49 1 21 11 23 60 130
174 260 187 103 101 1 14 0.7 7.4 40 65
203 91 264 38 10 1 48 35 293 120 610
203 182 264 69 42 1 24 18 37 60 150
203 260 264 86 85 1 17 12 13 40 75
255 105 432 33 10 1 53 6.4 397 10 600
255 210 432 59 42 1 27 32 51 55 150
255 300 432 72 85 1 19 23 17 40 75

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.

The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
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Standard Ranges

AXIAL EXPANSION JOINTS

FOR LOW PRESSURE WITH WELD ENDS

Type ARN Type ARN
without inner - with inner T T
sleeve J IE sleeve 4 | El
o | ° o | | ©
Q ~ I ] s
s 1 S |
i y . | )
LO 0
Nom- Nominal Type Order No. Overall Weight Weld end
inal axial standard version length approx.
| i | s, | Voo it v | e | o | i
sleeve sleeve sleeve sleeve
DN 25y - - - L, G G d s
- mm - - - mm kg kg - mm
250 7 .0250.072.0 | 417773 | 417864 262 6 7 273 5
250 144 .0250.144.0 | 417774 417865 364 7 9 273 5
250 216 .0250.216.0 | 417775 | 417867 466 8 12 273 5
300 70 .0300.070.0 | 417777 | 417868 255 7 9 3239 5.6
300 154 .0300.154.0 | 417778 | 417869 369 8 13 3239 5.6
300 210 .0300.210.0 | 417779 | 417870 445 9 15 3239 56
350 75 .0350.075.0 | 417780 | 417871 260 7 10 355.6 8
350 150 .0350.150.0 | 417781 417872 360 9 14 355.6 8
350 210 .0350.210.0 | 417782 | 417873 440 10 16 355.6 8
400 65 .0400.065.0 | 417783 | 417874 265 10 13 406.4 8.8
400 17 .0400.117.0 | 417784 | 417875 349 13 18 406.4 8.8
400 195 .0400.195.0 | 417785 | 417876 475 17 25 406.4 8.8
450 56 .0450.056.0 | 417786 417877 248 n 14 457 4
450 140 .0450.140.0 | 417787 417878 380 16 22 457 4
450 196 .0450.196.0 | 417789 417879 468 19 27 457 4
500 68 .0500.068.0 | 417790 | 417880 292 14 18 508 4
500 136 .0500.136.0 | 417791 417881 384 18 25 508 4
500 p7al .0500.221.0 | 417792 417882 499 23 33 508 4
600 76 .0600.076.0 | 417793 | 417883 304 17 22 610 4
600 152 .0600.152.0 | 417794 417884 408 22 32 610 4
600 228 .0600.228.0 | 417795 417885 512 27 40 610 4
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TYPE ARN 01...

PN

1

Bellows Nominal movement Vibra- Spring rate Natural frequency
absorption” tions of the bellows
outside | corru- | effective angular lateral il axial |angular | lateral | axial radial
dia- gated cross- S
meter | length | section
D, | A 20 y2%% a Cs c, c, , ,
mm mm cm’ degree mm mm N/mm | Nm/deg | N/mm Hz Hz
312 102 661 28 8.4 0.7 62 n 752 110 780
312 204 661 50 34 1 31 5.7 94 55 190
312 306 661 64 76 1 2 39 28 35 90
365 95 916 23 6.5 0.5 73 19 1415 110 1030
365 209 916 46 31 1 33 8.4 132 50 210
365 285 916 56 58 1 24 6.1 52 40 15
400 100 1104 22 6.7 0.5 66 20 1392 100 950
400 200 1104 M 27 1 33 10 174 50 240
400 280 1104 52 52 1 24 14 62 35 120
458 105 1445 17 53 0.5 212 85 5283 120 1260
458 189 1445 30 17 1 118 47 904 70 390
458 315 1445 45 48 1 n 29 195 40 140
513 88 1825 13 34 0.3 243 123 10935 130 1850
513 220 1825 3 21 1 97 49 698 55 300
513 308 1825 M 42 1 70 35 253 40 150
569 92 2252 14 39 0.3 215 135 10875 15 1690
569 184 2252 28 16 1 107 67 1359 55 420
569 299 2252 42 M 1 66 M 318 35 160
674 104 3202 14 41 0.3 215 191 12099 100 1570
674 208 3202 26 17 1 107 95 1512 50 390
674 312 3202 36 37 1 72 64 446 35 175

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.

The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
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Standard Ranges

AXIAL EXPANSION JOINTS

FOR LOW PRESSURE WITH WELD ENDS

Type ARN Type ARN
without inner - with inner T T
sleeve | sleeve i
=} l. © o |: 5| °
Q ~ I ] s
s 1 S |
i y . | )
LO 0
Nom- Nominal Type Order No. Overall Weight Weld end
inal axial standard version length approx.
| i | s, | Voo it v | e | o | i
sleeve sleeve sleeve sleeve
DN 25y - - - L, G G d s
- mm - - - mm kg kg - mm
700 80 .0700.080.0 | 417796 | 417886 312 21 21 m 4
700 140 .0700.140.0 | 417797 417887 396 26 36 m 4
700 220 .0700.220.0 | 417798 | 417888 508 32 46 m 4
800 84 .0800.084.0 | 417799 | 417889 316 24 33 813 4
800 147 .0800.147.0 | 417800 | 417890 403 29 42 813 4
800 231 .0800.231.0 | 417801 417891 519 37 54 813 4
900 84 .0900.084.0 | 417802 | 417892 320 21 38 914 4
900 168 .0900.168.0 | 417805 | 417893 440 36 52 914 4
900 231 .0900.231.0 | 417807 | 417894 530 43 62 914 4
1000 72 .1000.072.0 | 417808 | 417895 296 28 36 1016 4
1000 144 .1000.144.0 | 417809 | 417896 392 35 51 1016 4
1000 240 .1000.240.0 | 417811 417898 520 45 67 1016 4
1200 72 .1200.072.0 | 417812 417899 293 34 46 1220 4
1200 144 .1200.144.0 | 417813 417900 386 43 67 1220 4
1200 240 .1200.240.0 | 417814 417901 510 55 89 1220 4
1400 48 .1400.048.0 | 417815 417902 304 39 53 1420 4
1400 108 .1400.108.0 | 417816 417903 434 51 80 1420 4
1400 180 .1400.180.0 | 417817 417904 590 65 109 1420 4
1600 48 .1600.048.0 | 417818 | 417905 304 44 61 1620 4
1600 108 .1600.108.0 | 417819 | 417906 434 58 92 1620 4
1600 180 .1600.180.0 | 417820 | 417907 590 75 124 1620 4
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TYPE ARN 01...

PN

1

Bellows Nominal movement Vibra- Spring rate Natural frequency
absorption” tions of the bellows
outside | corru- | effective angular lateral il axial |angular | lateral | axial radial
dia- gated cross- S
meter | length | section
D, | A 20 y2%% a Cs c, c, , ,
mm mm cm’ degree mm mm N/mm | Nm/deg | N/mm Hz Hz
780 12 4324 12 4 0.3 203 244 13365 90 1480
780 196 4324 21 12 1 116 139 2494 50 480
780 308 4324 30 30 1 74 89 644 30 195
882 116 5588 n 39 0.3 220 341 17449 85 1570
882 203 5588 19 12 1 126 196 3263 50 510
882 319 5588 28 29 1 80 124 839 30 210
992 120 7133 9.9 35 0.2 238 472 | 22471 80 1650
992 240 7133 19 14 1 19 236 2815 40 410
992 330 7133 25 21 1 86 170 1076 30 220
1095 96 8750 17 22 0.2 335 814 | 60745 105 2940
1095 192 8750 15 8.7 0.7 168 408 7570 50 740
1085 320 8750 23 24 1 101 245 1632 30 265
1295 93 12331 6.5 18 0.1 331 1134 | 89855 95 3210
1295 186 12331 13 71 0.6 165 565 11232 45 800
1295 310 12331 20 20 1 99 339 2426 30 290
1472 104 16377 38 12 0.1 932 4190 | 266329 | 150 5320
1472 234 16377 83 58 0.5 414 1865 | 23362 70 1050
1472 390 16377 13 16 1 249 119 | 5038 40 380
1672 104 21227 33 1 0.1 1056 | 6168 | 391692 | 150 6040
1672 234 21227 73 5.1 0.5 470 2742 | 34354 70 1200
1672 390 21227 12 14 1 282 1645 | 7437 40 430

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.

The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
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Standard Ranges

AXIAL EXPANSION JOINTS

FOR LOW PRESSURE WITH WELD ENDS

Type ARN Type ARN
without inner - with inner T T
sleeve J IE sleeve 4 | El
o | ° o | | ©
Q ~ I ] s
s 1 g |
i y . | )
LO 0
Nom- Nominal Type Order No. Overall Weight Weld end
inal axial standard version length approx.
| i | s, | Voo it v | e | o | i
sleeve sleeve sleeve sleeve
DN 25y - - - L, G G d s
- mm - - - mm kg kg - mm
1800 48 .1800.048.0 | 417821 417908 304 49 68 1820 4
1800 108 .1800.108.0 | 417822 | 417909 434 65 103 1820 4
1800 180 .1800.180.0 | 417823 | 417910 590 84 140 1820 4
2000 48 .2000.048.0 | 417824 | 417911 304 55 76 2020 4
2000 108 .2000.108.0 | 417825 | 417912 434 7 115 2020 4
2000 180 .2000.180.0 | 417826 | 417913 590 93 155 2020 4
2200 48 .2200.048.0 | 417827 | 417914 304 82 105 2220 4
2200 108 .2200.108.0 | 417828 | 417915 434 101 149 2220 4
2200 180 .2200.180.0 | 417829 | 417917 590 124 194 2220 4
2400 48 .2400.048.0 | 417830 | 417918 304 89 114 2420 4
2400 108 .2400.108.0 | 417831 417919 434 110 163 2420 4
2400 180 .2400.180.0 | 417832 | 417920 590 135 m 2420 4
2600 48 .2600.048.0 | 417833 417921 304 97 124 2620 4
2600 108 .2600.108.0 | 417834 417922 434 19 176 2620 4
2600 180 .2600.180.0 | 417835 | 417923 590 146 228 2620 4
2800 48 .2800.048.0 | 417836 | 417924 304 104 133 2820 4
2800 108 .2800.108.0 | 417837 417926 434 128 190 2820 4
2800 180 .2800.180.0 | 417838 | 417927 590 158 246 2820 4
3000 48 .3000.048.0 | 417839 | 417928 304 12 143 3020 4
3000 108 .3000.108.0 | 417840 | 417929 434 137 203 3020 4
3000 180 .3000.180.0 | 417841 417930 590 169 264 3020 4
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TYPE ARN 01...
PN 1

Bellows Nominal movement Vibra- Spring rate Natural frequency
absorption” tions of the bellows
outside | corru- | effective angular lateral il axial | angular | lateral axial radial
dia- gated cross- S
meter | length | section
D, | A 20 y2%% a Cs cH c, W, ,
mm mm cm’ degree mm mm N/mm | Nm/deg | N/mm Hz Hz
1872 104 26706 3 0.9 0 1180 | 8672 | 550794 150 6760
1872 234 26706 6.6 46 0.4 524 3858 | 48345 70 1340
1872 390 26706 10 13 1 315 2315 | 10463 40 480
2072 104 32813 27 0.8 0 1302 | 11767 | 747440 150 7480
2072 234 32813 59 4.1 0.4 579 5232 | 65695 70 1480
2072 390 32813 95 n 1 347 3136 | 14174 40 530
2272 104 39549 25 0.7 0 1424 | 15523 | 986064 150 8200
2272 234 39549 54 38 0.3 633 6899 | 86629 70 1620
2272 390 39549 8.8 10 1 380 4142 | 18722 40 580
2472 104 46913 23 0.7 0 1545 | 20003 | 1270727 | 150 8900
2472 234 46913 5 34 0.3 687 8887 | 111595 70 1760
2472 390 46913 8 9.6 1 412 5330 | 24093 40 630
2672 104 54905 21 0.6 0 1667 | 25256 |1604521| 150 9620
2672 234 54905 46 32 0.3 741 | 11225 | 140948 70 1900
2672 390 54905 74 8.9 0.8 444 | 6741 30403 40 680
2872 104 63526 19 0.6 0 1788 | 31375 | 1993293 | 150 10330
2872 234 63526 43 3 0.2 795 | 13940 | 175043 65 2040
2872 390 63526 7 8.2 0.8 477 8364 | 37809 40 740
3072 104 12774 1.8 0.5 0 1909 | 38389 | 2438990 | 150 11050
3072 234 72774 4 28 0.2 849 | 17062 | 213982 65 2180
3072 390 12774 6.5 1.7 0.7 509 | 10229 | 46238 40 790

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
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Standard Ranges

AXIAL EXPANSION JOINTS
WITH WELD ENDS

TYPE ARN

Type designation

The type designation consists of 2 parts
1. Type series, defined by 3 letters

2. Nominal size, defined by 10 digits

Example
Type ARN: HYDRA axial expansion joint with weld ends

Standard version/materials:

Multi-ply bellows made of 1.4541

Weld ends up to DN 300: P235GH (1.0345)
Weld ends from DN 350: P265GH (1.0425)
Operating temperature: up to 400 °C

Type designation (example)

| 10-0150-064-@

Type Nominal Nominal Movement Inner sleeve
pressure diameter absorption, (0 = without,
(PN10) (DN150) nominal 1= with)
(26=%32=
64 mm)
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Order text according to guideline 2014/68/EU "Pressure Equipment
Directive"
Please state the following with your order:

For standard versions
m Type designation or order number

With material variation
® Type designation
m Details of the materials

According to the Pressure Equipment Directive, the following information is m
required for testing and documentation:

Type of pressure equipment according to Art. 1 & 2:
m \essel - volume V [I]
= Piping - nominal diameter DN

Medium property according to Art. 13:
m Group 1 —dangerous
®m Group 2 — all other fluids

State of medium
m Gaseous or liquid if PD > 0.5 bar
m jquid if PD < 0.5 bar

Design data:
= Max. allowable pressure [bar]
m Max./min. allowable temperature [°C]
m Test pressure PT [bar]

Optional:
= Category

Note
Tell us the dimensions that deviate from the standard and we customize the
expansion joint to your specification.
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Standard Ranges

AXIAL EXPANSION JOINTS
WITH WELD ENDS

Type ARN Type ARN
without T with inner
inner sleeve sleeve
e THE ST T
l s
1 i |
05| . -
Nom- Nominal Type Order No. Overall Weight Weld end
inal axial standard version length approx.
e e v | e | o | i
sleeve sleeve sleeve sleeve
DN 25y - - - I G G d s
- mm - - - mm kg kg - mm
50 24 .0050.024.0 | 417017 417122 214 1 1.2 60,3 29
50 44 .0050.044.0 | 417023 417123 259 11 13 60,3 29
50 70 .0050.070.0 | 417024 | 417124 331 17 21 60,3 29
65 28 .0065.028.0 | 417042 | 417125 214 15 17 76,1 29
65 60 .0065.060.0 | 417043 | 417126 217 17 2 76,1 29
65 87 .0065.087.0 | 417044 | 417127 350 24 3 76,1 29
80 27 .0080.027.0 | 417046 | 417128 210 17 2 88,9 32
80 64 .0080.064.0 | 417045 | 417129 280 2 24 88,9 32
80 92 .0080.092.0 | 417047 417130 358 27 34 88,9 32
100 46 .0100.046.0 | 417048 | 417131 237 23 27 14,3 36
100 86 .0100.086.0 | 417049 | 417132 303 27 35 1143 36
100 122 .0100.122.0 | 417050 | 417133 420 5 7 14,3 36
125 45 .0125.045.0 | 417051 417134 2| 27 32 1397 4
125 90 .0125.090.0 | 417052 | 417135 306 32 42 1397 4
125 140 .0125.140.0 | 417053 | 417136 456 7 8 1397 4
150 54 .0150.054.0 | 417054 | 417137 254 36 43 1683 4
150 99 .0150.099.0 | 417055 | 417138 319 41 5 1683 4
150 160 .0150.160.0 | 417056 | 417139 476 9 " 168,3 4
200 70 .0200.070.0 | 417057 | 417140 285 6 8 2191 45
200 130 .0200.130.0 | 417058 | 417141 388 9 " 2191 45
200 190 .0200.190.0 | 417059 | 417142 503 13 16 2191 45
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TYPE ARN 02...

PN 2.5

Bellows Nominal movement Spring rate
absorption”
outside corrugated effective angular lateral axial angular lateral
diameter length cross-
section

D, | A 200y 2y Cs B (Y
mm mm cm’ degree mm N/mm Nm/deg N/mm
89 54 46 35 56 86 11 259
89 99 46 59 19 47 06 42
89 m 46 86 52 45 06 14
107 54 68,7 33 53 84 16 378
107 17 68,7 62 25 39 07 37
108 190 69,4 81 59 39 08 14
121 50 89,1 28 41 94 23 640
121 120 89,1 58 24 39 1 46
121 198 89,1 76 57 42 1 18
148 77 137 37 9 62 24 273
148 143 137 59 31 33 13 42
150 260 139 81 79 56 22 22
174 65 187 31 6,3 58 3 492
174 130 187 52 25 29 15 61
172 280 185 77 85 52 27 23
203 78 264 31 11 56 41 465
203 143 264 48 26 31 23 7
203 300 264 72 87 51 37 29
255 105 432 31 10 53 6,4 397
256 208 434 48 38 42 5,1 80
257 323 436 65 87 51 6,2 4

1) Inner sleeve, movement absorption: The inner sleeve is designed for axial movement only.
The movements (axial, angular, lateral) apply to 1000 load changes and are to be regarded as alternativ, i.e. the sum of their

proportions in percentages should not exceed 100 %.
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Standard Ranges

AXIAL EXPANSION JOINTS
WITH WELD ENDS

Type ARN Type ARN
without T with inner
inner sleeve
sleeve g'“ 4 . ; g'“ | | ;

s l s l

1 i |
05| . -

Nom- Nominal Type Order No. Overall Weight Weld end
inal axial standard version length approx.
e e v | e | o | i

sleeve sleeve sleeve sleeve
DN 25y - - - I G G d s
- mm - - - mm kg kg - mm
250 72 .0250.072.0 | 417062 417143 282 9 n 273 5
250 144 .0250.144.0 | 417063 417144 384 12 14 273 5
250 204 .0250.204.0 | 417064 | 417145 486 17 21 273 5
300 70 .0300.070.0 | 417065 | 417146 279 12 14 3239 56
300 126 .0300.126.0 | 417066 | 417147 355 13 17 3239 56
300 210 .0300.210.0 | 417067 417148 464 21 26 3239 5,6
350 75 .0350.075.0 | 417068 | 417149 284 10 13 355.6 8
350 150 .0350.150.0 | 417069 | 417150 384 13 18 355.6 8
350 210 .0350.210.0 | 417070 | 417151 478 20 26 355.6 8
400 65 .0400.065.0 | 417071 417152 289 13 16 406.4 838
400 "7 .0400.117.0 | 417072 | 417153 373 16 21 406.4 838
400 195 .0400.195.0 | 417073 | 417154 499 20 28 406.4 838
450 56 .0450.056.0 | 417074 | 417155 272 14 18 457 4
450 140 .0450.140.0 | 417075 | 417156 404 19 26 457 4
450 196 .0450.196.0 | 417076 | 417157 492 23 31 457 4
500 68 .0500.068.0 | 417089 | 417158 320 19 23 508 4
500 136 .0500.136.0 | 417090 | 417159 42 23 31 508 4
500 21 .0500.221.0 | 417091 417160 527 28 39 508 4
600 76 .0600.076.0 | 4170