STENFLEX

Technical annex

Movement and force at expansion joints

Before opting for a expansion joint ty-
pe, it is important to decide on how a
change in length of a pipe systemis to
be compensated.

The choice of the expansion joint type
depends essentially on the securring
expansion, on the routing of the pi-
ping system and on the space avai-
lable.

Pipe expansion can be absorbed by
shift and deflection of a certain type
of expansion joint.

When choosing a expansion joint the
following types of movement must be
considered:

M axial movement
M lateral movement
M angular movement

Rubber expansion joints

If both axial and lateral (superimpo-
sed) movement are simultaneously
introduced into a rubber expansion
joint, its maximum extension in the
axial direction and its ability to absorb
the highest rated movement are re-
duced (see diagram @)).

The interrelation of superimposed an-
gular and axial movement is shown in
diagram @.

Steel expansion joints

If axial and lateral movement are si-
multaneously introduced into a steel
expansion joint (superimposed mo-
vement), the lateral share is conver-
ted by an equation into an equiva-
lent axial path and must not exceed
100 % when added.

Please contact our Technical Consul-
tation Service.
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*for brief periods (max. 100 hours)

axial extension

Restriction of the angular deflection with simultaneous axial

movement (universal expansion joints)



Force of axial expansion joints

Axial compression force Fp referred
to structural length (reaction force)

Axial compression force is the longi-
tudinal force resulting from internal
pressure.

< )=

FD=A'p'10

axial compression force (N)
effective bellows cross sectional
area (cm?) (see data sheet tables)
p = internal pressure (bar)

Fo
A

Axial bellows moving force F,,

The axial bellows moving force is the
force required for the axial movement
of the bellows. It results from the stiff-
ness of the bellows together with the
movement.

F
(
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C.x = axial bellows moving rate (N/
mm)

A,y = axial travel (mm)

+ =sign for compression

- = sign for extension

Axial bellows total force F,,5
Addition of axial compression force
and axial bellows moving force
F..g = total axial force of the

bellows (N)
+ = compression force on pipe
- = tensile force on pipe

F,p=Fp+F,

ax.

Force of lateral expansion joints

Lateral bellows moving force F ;5

The lateral bellows moving force is
the force required for the lateral mo-
vement of the bellows. It results from
the stiffness of the bellows together
with the movement.

Flas = Clar * A

F.e = lateral bellows moving
force (N)

C = lateral bellows spring rate
(N/mm)

Ag: = lateral travel (mm)

Total lateral moving force F,;

STENFLEX® lateral expansion joints
are equipped with tie rod restraints.
The tie rods absorb axial compressi-
on force described for axial expansi-
on joints. But this compression force

generates friction force at the tie rod
hinges which must be overcome with
the lateral movement.

The moving force of lateral expansion
joints is calculated as follows:
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F}at = FlatB + F fric

Ft = total lateral moving force (N)
F+ic = friction force from tie rod hinges (N)

The moving force, introduced into the
lateral expansion joints, is not as high
as in unrestrained axial or universal
expansion joints, but is still trans-
ferred to the pipe and needs to be
accounted for when rating the fixed
points.

Attention!

Lateral expansion joints with tie rod
restraints are not designed for axi-
al adjusting movements. However, if
axial adjusting movements are initia-
ted, the tie rod restraints cannot com-
pensate the compressive force and
will be transferred to the fixed points
of the piping instead.

Moment of angular expansion joints

Angular bellows moving moment

Man B

The angular bellows moving moment
is the period required for the angular
movement of the bellows. It results
from the stiffness of the bellows to-
gether with the angular movement.

M, A

angB = cang " Bang

M,ngs = angular bellows moving
moment (Nm)

Cang = angular bellows moving rate
(Nm/degrees)

Aang = angular moving angle
(degrees)

Total angular moving moment M,

STENFLEX® angular expansion joints
are equipped with angular hinges.
The hinge restraints absorb axial
compression force described for axial
expansion joints. But this compressi-
on force generates friction force at the
angular hinges which must be over-
come with the angular movement.
The moving moment of restrained an-
gular expansion joints is calculated as
follows:

il 3&{
M.,
7 4

Mang = MangB + Mfric

M,y = total angular moving
moment (Nm)

Mg, = friction moment in the hinges
(Nm)

Effective bellows cross sectional
areas, moving rates and friction force
or moments are specific to the type
or manufacture, and depend on ope-
rating conditions. Please inquire for
further details.
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Pipe fixed points for expansion joints and pipe connectors

As a flexible pipe element, a expansi-
on joint or pipe connector separates
the rigid system and de-stabilizes the
pipe if there are no fixed points. Po-
sitive internal pressure induces force
into the pipe. Direction and degree
of the force depend on the nominal
diameter, pipe internal pressure, mo-
vement being absorbed and the pipe
routing. A lack of fixed points will cau-
se the pipe to shift. The flexible ele-
ment would be stretched to its load li-
mits and, eventually, this would cause
the elastic connection to break.

Lack of fixed points

When rating fixed points, the following
force must be taken into account:

Fo = axial compression force
(from positive inner pressure
in the pipe)

F.s = total axial force of the
expansion joint

F.. = total lateral moving force of

the expansion joint
= total angular moving
moment of the expansion
joint
Fiice. = friction force at the guide
bearings
Feert = centrifugal force from pipe
diversions (at high flow
speeds)

ZFP
A 2

In addition to the fixed points, func-
tionally safe operation of expansion
joints and pipe connections also re-
quires flawless pipe routing.

Guide bearings prevent the pipe from
buckling.

Fixed points are also necessary for
unpressurized operation where vibra-
tion must be compensated to relieve
the pipe, or if several expansion joints
or pipe connectors are fitted in a pipe-
line system.

Pipe guide bearing with rollers

We differentiate between the follo-
wing fixed points and guides:

HFP = main fixed point

ZFP = intermediate fixed point
KFP = knee fixed point

FL = guide bearing (plain bearing)

Pipes with unrestrained expansion
joints or pipe connectors must be
equipped with robust fixed points and
guides. The main fixed points must
absorb F,,g and F;. force.

Special care must be given to correct
rating and design of the fixed points.
They must be robust enough to wi-
thstand negative effect on supports
(e.g., on building wall, ceiling or steel
structure), when pipe force is intro-
duced.

HFP

Fixed point design

In an unstable pipe system, a expansi-
on joint or pipe connector cannot per-
form its function; pipe force cannot be
absorbed.

Pendulum-type pipe suspensions are not
fixed points

At pipe deflection points the main fixed points (HFP) and knee fixed points (KFP) absorb the full reaction force.
The intermediate fixed points (ZFP) are practically relieved of pressure.



Arrangement of fixed points and guide bearings for axial expansion joints
and pipe connectors
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Distance between guide bearings

L, = distance between expansion
joint/pipe connector and fixed
point or distance between ex-
pansion joint/pipe connector
and 1¢ guide bearing
(Ly <3 xDN)

L, = distance between 1% guide be-
aring and 2™ guide bearing (L,
=0,5xLy)

L; = normal distance between
2 guide bearings

Lz must be seen in the context of the
weight and nominal diameter of the
pipe together with the positive inner
pressure (for indicative values see
diagram).

The pipe must be guided exactly
through the bearing. Guide bearings
must be placed on both sides of the
expansion joint. A fixed point replaces
a guide bearing. Internal guide sleeves
are unsuitable as pipe guides.

Arrangement of fixed points for lateral and angular Arrangement of fixed points
expansion joints at pumps

Pipes with lateral and angular expan-
sion joints must also be equipped
with fixed points, even though axial
compression force FD is absorbed by
the restraint.

Here only lateral moving force F;
resp. angular moving moment M,.g
needs to be absorbed.

Pipe fixed point
HFP

Pipe fixed
point
HFP

|

Guide bearing
FL

As a rule only one compensation sys-
tem may be placed between two fixed
points. When several compensation
systems are fitted into the pipe sys-
tem, fixed points must be provided
between them.

Hinged expansion joints have a given
rotation axis around which they can
revolve.

When arranging a expansion joint
system, the correct position of the ro-
tation axes must be considered.

Appliances such as pumps are
de-coupled from the pipe system by
expansion joints or pipe connectors.
The pump housing is relieved of pres-
sure and tension. The force is absor-
bed by correctly positioned pipe fixed
points.

Pipe fixed point

" HFP

Concrete foundation
as calming mass

rh h

Compensation system with two
angular expansion joints to
compensate for large pipe movement.
Pipeline with fixed points to absorb an-
gular moving moment.

[
Pipe fixed U |
point Spring elements, secured with
HFP plugs or adhered
14

T

Pump appliance in elastic mount,
silenced pipe connection with rubber
expansion joints.
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Reducing the sound level by rubber expansion joints

Reducing the sound level, example expansion joint type AS

Diagram 1 Diagram 1 and 2

%0 Test pressure Structure-borne sound Both diagrams show the degree of
3 Diagram 1 structure-borne  and  water-borne
}»bar sound absorption, depending on ope-
- rating pressure when using rubber ex-
pansion joints type AS.
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Third middle frequency in Hz Diagram 3
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Absorbing expansion by steel expansion joints

Thermal expansion of pipes

Pipe movement to be absorbed is
calculated primarily from the thermal
expansion caused by changes in tem-
perature, with the change in length of
the pipe being the dominant factor.

Movement is calculated according to
the following equation:

AL=L-a- AT
AL = change in length of the pipe
(mm)

L = length of the pipe (mm)
a = length expansion coefficient
1
( K )
AT= change in temperature (K)

Absorption of expansion
by not pre-tensioned

expansion joints

Standard STENFLEX® expansion
joints are supplied in a neutral set-
ting, i.e. the expansion joints can be
moved in all directions (+ axial, lateral
and angular). The tolerable movement
is stated in the corresponding data
sheets for each nominal diameter.
When using angular expansion joints,
in double or triple joint systems, the
overall system movement depends
not only on the angular movement
values of the expansion joint but also
on the length of pipe section between
the expansion joints.

The change in length, calculated this
way, can be compensated for by axi-
al, lateral and also angular means.
The suitable expansion joint is selec-
ted, from the data sheets on the basis
of the calculated change in length.

Pipe material Length expansion coefficient o at
+20 °C (K)

1.0038 (S235JR) 11.1-106

1.0345 (P235GH) 11.9-106

1.4541 16.0 - 106

1.4404 16.5-106

Copper 16.8 - 106
Aluminium 23.8 - 10-¢
Polypropylene 110.0 - 10-6

Absorption of expansion by pre-tensioned expansion joints

A expansion joint can be pre-tensi-
oned for change in length of the pipe
in just one direction. This achieves
effective utilisation of the total mo-
vement as stated in the data sheets.

The installation length of a pre-tensi-
oned steel expansion joint is calcula-
ted according to equation:

1

max ~— ‘min

EBL,=BL +%— AL + _te= Tmin_

EBL; = temperature depending on
installation length of the
pre-tensioned expansion

joint (mm)

BL = installation length of the
steel expansion joint (mm)

AL = change in length of the pipe
(mm)

te = temperature during
installation (°C)

thn = mMminimum temperature oc-
curring in the pipe (°C)

thax = mMaximum temperature oc-

curring in the pipe (°C)

The expansion joints should, whe-
re possible, be mounted in a neutral
setting and then pre-tensioned by
moving the pipe section or by remo-
ving the length needed to install the
expansion joint.

Axial steel expansion joints can be
manufactured to be pre-tensioned.
They are already pre-tensioned to
EBL at the factory. When installation

is completed, the pre-tension secu-
ring elements (clamp) must be remo-

)fﬁg' absorption of expansion (A) of
two-joint systems depends on the
center distance (L) of the expansi-
on joints and the maximum tolerable
angle of deflection (o). It is calculated
according to equation:

A/2 .
g A/2=L"-sino
The expanding pipe must have play
corresponding to the radian measure
in the guide bearing. This measure is
calculated as follows:

h=L (1-cos o)

FP

1472 4/

La

Installation at 50 % pre-tension

L ;i
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Absorbing expansion by steel expansion joints

Absorbing expansion

Operation conditioned diminution
factors for steel expansion joints

The table values stated in the data
sheets refer to 1.4541 as bellows ma-
terial at a temperature of +20 °C and
1000 load cycles.

Temperature, inner pressure, mo-
vement and load cycle of a expan-
sion joint are all directly related. If

Diagram 1
1,00

operating conditions deviate from the
above stated values, the diminution
coefficients stated in the following
diagrams can be used as indicative
values.

The strength of the bellows materials
decreases with increasing tempera-
ture, so that pressure and tolerab-
le movement as stated in the data
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Diagram 3
1,2

Fp Factor for reduced movement

Influence of movement on the number of load cycles

100.000 1.000.000

Load cycles

sheets must be reduced as tempera-
ture increases.

Exact rating is only possible with cor-
responding calculating programs.

Influence of temperature on
tolerable inner pressure

P,=PN " F,

P, = max. tolerable pressure at
stated temperature

PN = nominal pressure

F, = factor for inner pressure

(from diagram 1)

Influence of temperature
on tolerable movement

ABl‘al: ABz‘ab .Ft

AByy, max. tolerable movement of

the expansion joint

AB,,, = movement absorption
according to data sheets

Fy = factor for movement at
stated temperature
(diagram 2)

Influence of movement on
tolerable number of load cycles

Fp= ABact
B~ ABuab
ABy,, = tolerable movement from
data sheets (see Diagram 3)
AB,.; = actual movement
Fg factor for reduced movement

Fg can be used to calculate the toler-
able number of load cycles. If the actu-
al movement of the expansion joint is
smaller than the tolerable movement,
then the number of load cycles of the
expansion joint increases.
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Installation and operating instructions for rubber expansion joints

and pipe connectors

STENFLEX® expansion joints and
pipe connectors can only fulfil their
function when installed and fitted
correctly. The service life is affected
not only by the operating conditions
but above all by correct installation.
Expansion joints and pipe connec-

tors are not simple pipe elements but
moving parts which require regular
inspection.

Expansion joints and pipe connec-
tors are individual components of
a pipeline system manufactured by

STENFLEX®
no guarantee for imitation products or
modifications to original products.

STENFLEX®. assumes

Installation

B The expansion joint or pipe connec-
tor must be kept clean and dry. When
stored out in the open, it must be
protected from intense sunshine and
weather.

B Prior to installation, check the packa-
ging and expansion joint or pipe
connector for signs of damage. If any
sign of damage whatsoever is detec-
ted the product must not be installed.

B Keep the expansion joint or pipe
connector clear of any foreign matter
e.g., dirt, insulation etc. on the inside
and outside, and check again accor-
dingly before and after installation.

B Do not remove transport safeguards
and protective caps until immediately
before installation.

B Expansion joints and pipe connectors
must only be installed by authorized
qualified personnel. Appropriate ac-
cident prevention regulations must
be observed.

B Do not throw, or jolt, the expansion
joint or pipe connector; protect from
falling objects. Do not attach chains or
cables directly to the bellows.

B Special seals are not required becau-
se the expansion joints and pipe
connectors are self-sealing. The se-
aling faces of the flanges must be
smooth and clean. Additional seals
are not required; a seal only needs to
be inserted when fitting internal guide
sleeves.

B Insert rubber expansion joints with
vacuum supporting rings for negative
pressure operations.

B The length of the installation gap shall
be equal to the installation length of
the expansion joint.

B The expansion joint shall preferably
be stressed by compression.

M Expansion joints are to be mounted
according to @ i.e. the screw head
always shall be positioned on the bel-
lows’ and the screw nut on the piping
side. If this is not possible the screw
length for @ must be selected so as
not to damage the bellows. In the ca-
se of flanges with threaded holes, ma-
ke sure that the screw length is flush
with the flange as far as possible @.
The risk of damage from screws that
are too long increases when the rub-
ber bellows expands when operating
under pressure @.

The sealing faces of the counter flange
must be smooth and clean.

Spacer pieces or rotating flanges with
welding stub must be used to level gaps.

Additional flat seals (65 Shore A) protect
the rubber sealing face from sharp-edged
pipe ends.

For full-faced rubber flanges, uniform
full-circumference surface pressure is only
possible with smooth mating flanges.

B The inside of the pipeline as well
as the flange sealing areas must be
coated with an effective corrosion
protection for agressive media (e.g.
sea water, acids, lyes etc.)

OOH

g
v

)~
&
Flanges with groove and tongue are not
allowed.

~N_ 7

Rotable flanges with short stub end are
unsuitable: no uniform full-circumference
surface pressure.

Sharp-edged pipe ends cut into the rub-
ber sealing face.

Mating flanges with raised shoulder will
squash the rubber flange, the press-on
retaining flange warps — insufficient surface
pressure.

M During installation ensure that
the bores in the pipe flanges are
aligned. If necessary, adjust rotab-
le flanges at the expansion joint or
pipe connector.
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Installation and operating instructions for rubber expansion joints

and pipe connectors

Installation

M Evenly tighten the flange screws
crosswise. In order to avoid dama-
ges to the bellow caused by tools,
keep the screw head with the key
inside and turn the nuts outside.
Retighten the screws after first
commissioning.

M It is important to ensure that there
is no torsion strain (twisting) on the
expansion joint or pipe connector
during assembly/dismantling and
during operation. This applies in
particular to types with threaded
connection: hold these with a key
at the hexagon.

B When electric welding is carried
out on the pipe near the expansion
joint or pipe connectors they must
be bridged with earthing cables.
Expansion joints and pipe connec-
tors must always be protected from
welding splashes and thermal load
during welding work.

B Wherever possible install expan-
sion joints or pipe connectors so

that they can be visually checked
at regular internals for possible da-
mage.

B Cover expansion joints or pipe
connectors to prevent damage of
any kind.

B The installation of a guide sleeve
is required for flow with abrasive
media and of high velocity as well
as for possibly resulting reactions
or turbulences by diverting the
flow direction (e.g. behind pumps,
valves, T-pieces, pipe bends). The
flow direction needs to be obser-
ved for installation (arrow direction
= flow direction).

B Do not paint the bellows, do not
apply any insulation.

B Do not remove the pre-tensioning
safeguards until after installation.

B The pipes must be equipped with
adequately rated fixed points and
pipe guides to absorb pipe force

(see chapter: ‘Movement, force,
pipe fixed points.’) The operator is
responsible for correct rating.

B The fixed points of the pipe sys-
tem must only be fastened after the
expansion joint has been moun-
ted (after flange screws have been
tightened).

M In general the manufacturer does
not conduct pressure tests accor-
ding to Annex 1, section 3.22 of the
pressure equipment directive PED
93/23/CE. This is the responsibility
of the operator after installation in
the pipe system (PT = 1.43 x PS).

B The operator must provide the
necessary safety and monitoring
devices for the pipe system (e.g.,
installation of temperature sensors,
pressure reduction valves, measu-
res to prevent pressure pulses and
water hammers).

Initial commissioning

B Expansion joints and pipe connec-
tors with restraints have been ad-
justed to the structural length (BL)
in the factory. The tie rods must be
connected to the flanges with a po-
sitive connection after installation.

M Only proceed with pressure and le-
ak tests after the fixed points and
guide bearings have been installed
correctly. Otherwise the expansion
joint will extend in length and beco-
me useless.

B Before using the expansion joints
or pipe connectors check the me-
dia resistance (if in doubt, please
inquire).

B To avoid fire damage, expansion
joints and pipe connectors can be
provided with additional flameproof
covers.

B During operation at high tempera-
tures the operator must take safe-
ty precautions to prevent injury to
persons inadvertently touching hot
surfaces.

B To guarantee safe operation the ex-
pansion joints and pipe connectors
must only be operated within the
permitted ranges of pressure, tem-
perature and movement.

Consider table on page 7/1.

B The operating data as stated in
the data sheets, design drawings
and on the nameplate are the ap-
plication limits for use. STENFLEX®
assumes no liability for damage
caused by operation outside these
limits. The operator is responsible
for complying with these specifica-
tions (e.g. by using safety devices).

B The operator is responsible for
precautions that will prevent incor-
rect use of expansion joints or pipe
connectors by ensuring that the staff
have been instructed accordingly
and are supervised adequately, and
by providing safety equipment and
operating instructions.

Detailed installation, and operating
instructions which also stipulate
screw torques are enclosed wi-
th every expansion joint and pipe
connector.



Inspection and maintenance

B The operator must ensure that the
expansion joints and pipe connec-
tors are freely accessible so that vi-
sual inspections can be carried out
at regular intervals.

B Check the expansion joints and
pipe connectors for flawless condi-
tion in accordance with valid stan-
dards. In the case of faults such as
blistering, surface cracks or irregu-
lar deformation, please contact our
Technical Consultation Service.
Repairs are not permitted.

B The Shore hardness of the flexib-
le rubber elements in expansion
joints and pipe connectors must be
checked at regular intervals. If the
hardness exceeds 83 Shore A, the
element must be replaced, for saf-
ety reasons.

B Avoid using chemically aggressive
media to clean the pipe system.
The media and the corrosion re-
sistance are to be observed.

B The expansion joints and pipe

connectors can be cleaned with
soap and warm water. Never use
sharp or pointed objects such as
wire brushes or sandpaper.

Instructions for rubber expansion joints at pumps

B Connect the expansion joints or
pipe connectors as close to the
pump flange as possible.
Exception: a spacer pipe should
be used where abrasive media are
concerned.

B When using centrifugal pumps to
pump abrasive media, the expan-
sion joints or pipe connectors must
not be positioned directly on the
pump fitting (suction/discharge si-
de).

Otherwise there is a risk that the
expansion joints could be dama-
ged by the high relative speeds
caused by swirling and eddying at
the pump connection.

The spacing between the pump
connection and the expansion joint
or pipe connector must be 1 to
1.5 x DN.

B In the case of negative pressure on
the suction side, use a rubber ex-
pansion joint with vacuum suppor-
ting ring.

B Avoid operating pumps against
completely or partially closed gate
valves. Also avoid cavitation! This

HFP

Discharge side
lateral expansion
joint i

Suction side 5
universal expansion jojnt

Recommendation for arranging expansion
joints at pumps (normal case)

can destroy the expansion joint or
pipe connector in a very short time.

Discharge side
lateral expansion
joint

Suction side
universal
expansion join

1,5 x DN

Pumping media with abrasive solid par-
ticles (special case)

Special instructions for pipe connectors

B Rubber-metal pipe connectors are
intended as decoupling elements
to prevent sound transmission and
to dampen vibration only. They
are not to be used to absorb low
frequency oscillation, expansion,
tension or to compensate misalig-
nment in the pipeline.

M During installation use only the
screw lengths and washers as
stated in the data sheets and atta-
ched installation instructions.

M The length of the gap in the pipe
system must equal that of the pipe
connector. No tensile force must

be introduced into the rubber-me-
tal pipe connector.

M Install the rubber-metal pipe

connector free of tension, do not
subject to tension, torsion or ben-
ding. Do not use as a expansion
joint!

Declaration of conformity

STENFLEX® rubber-type expansion
joints of the series A, AR, AS, AG, B,
C, E, G, GR-SAE, R, RS and W have
been subjected to the conformity as-
sessment procedure and comply with
the Pressure Equipment Directive
2014/68/EU.

Rubber expansion joints subject to
the Pressure Equipment Directive are
marked with the CE-sign and the tag-
number of the designated location.
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Installation and operating instructions for steel expansion joints

STENFLEX® steel expansion joints
can only fulfil their proper function
when installed and fitted correctly.
The service life is affected not only by
the operating conditions but above
all by correct installation. Expansion

joints are not simple pipe elements
but moving parts which require re-
gular inspection. STENFLEX® steel
expansion joints are individual com-
ponents of a pipe system.

STENFLEX® assumes no guarantee
for imitation products or modifica-
tions to original products.

Installation

B The expansion joint must be kept
clean and dry.

M Prior to installation, check the
packaging and expansion joint for
signs of damage. The expansion
joint must not be installed if you
detect any signs of damage to the
steel bellows whatsoever.

B Keep the expansion joint clear of
foreign matter such as dirt, insula-
tion etc., on the inside and outside,
and check again before and after
installation.

B Do not remove transport safegu-
ards and protective covers until im-
mediately before installation.

B Expansion joints must only be fit-
ted by authorized qualified staff.
Appropriate accident prevention
regulations must be observed.

B Do not throw, or jolt, the expansion
joint; protect from falling objects.
Do not fit chains, or cables, directly
to the bellows.

B The sealing faces of the flanges
must be smooth and clean.

M The length of the gap in the struc-
ture, should equal the structural
length of the expansion joint.

B During installation ensure that
the bores of the pipe flanges are
aligned. If necessary, adjust rotable
flanges at the expansion joint.

M Evenly tighten the flange screws
crosswise. In order to avoid dama-
ges to the bellow caused by tools,
keep the screw head with the key
inside and turn the nuts outside.
Retighten the screws after first
commissioning.

M It is important to ensure that there
is no torsion strain (twisting) on the
expansion joint during assembly/
dismantling and during operation.
This applies in particular to types
with threaded connection: hold
these with a key at the hexagon.

B When electric welding is carried
out on a segment of pipe near the
expansion joint it must be bridged
with earthing cables. Expansion
joints must always be protected
from welding splashes and thermal
load during welding work.

B When welding steel expansion
joints into the pipeline, only use
certified materials and welding pro-
cedures.

B No welding is allowed on the bel-
lows (this includes ignition points).
B The installation of a guide sleeve
is required for flow with abrasive
media and of high velocity as well
as for possibly resulting reactions
or turbulences by diverting the
flow direction (e.g. behind pumps,
valves, T-pieces, pipe bends). The

flow direction needs to be obser-
ved for installation (arrow direction
= flow direction).

B DVGW-tested expansion joints
must only be installed with the en-
closed DVGW-tested seals.

M As far as possible, install expansion
joints so that they can be visually
checked at regular intervals for
possible damage.

M Do not apply paint or insulation to
the bellows.

B Do not remove the pre-tension sa-
feguards until installation has been
completed.

B The pipes must be provided with
adequately rated fixed points and
pipe guides that absorb pipe force.
The operator is responsible for cor-
rect rating.

B The fixed points of the pipe sys-
tem must only be fastened after the
expansion joint has been moun-
ted (after flange screws have been
tightened).

B The operator must provide the
necessary safety and monitoring
devices for the pipe system (e.g.,
temperature sensors, pressure
control valves, measures to avoid
pressure pulses and water ham-
mers, etc.).

Initial commissioning

B Expansion joints with restraints (la-
teral and angular expansion joints)
have been adjusted to the structu-
ral length (BL) at the factory. The
tie rods must be connected to the
flanges with a positive connection
after installation.

B Only proceed with pressure and le-
ak tests after the fixed points and
guide bearings have been installed
correctly. Otherwise the expansion
joint will extend in length and beco-
me useless.

B Do not exceed the permitted test
pressure.

M During operation at high tempera-
tures the operator must take safe-
ty precautions to prevent injury to
persons inadvartently touching hot
surfaces.

B To guarantee safe operation the ex-
pansion joints must only be opera-
ted within the permitted pressure,
temperature and movement limits.

B The operator is responsible for
precautions that prevent incorrect
use of expansion joints by ensuring
that staff have been instructed ac-
cordingly and are supervised ade-
quately, and by providing safety
equipment and operating instruc-
tions.



B Before using the expansion joints
take note of their media resistance
(If in doubt please inquire).

B The operating data as stated in the

data sheets or design drawings and
on the name plate, are the limits of

application for use. STENFLEX® as-
sumes no liability for damage cau-
sed by operation outside these li-
mits. The operator is responsible to
comply with these specifications.

Each expansion joint is supplied
with detailed installation and ope-
rating instructions.

Inspection and maintenance

B The operator must ensure that the
expansion joints are freely acces-
sible so that visual inspections can
be carried out at regular intervals.

B Avoid using aggressive chemicals

to clean the pipe system. Please
observe the resistance to media.

H Check the expansion joints for fla-
wless condition according to valid
standards. In the case of damage
such as scratches, surface cracks

or irregular deformation, please
contact our Technical Consultation
Service. Repairs to the expansion
joints are not permitted.

Instructions for steel expansion joints at pumps

B Connect the expansion joints as
close to the pump flange as pos-
sible.

B When using centrifugal pumps for
pumping abrasive media, the ex-
pansion joints must not be positi-
oned immediately on the pump fit-
ting (suction/discharge side).

Otherwise the expansion joints risk
being damaged by the high relative
speeds caused by swirling and ed-
dying at the pump connection.

The spacing between the pump

connection and the expansion joint
must be 1 to 1.5 x DN.

M Avoid operating pumps against
completely or partially closed gate
valves. Also avoid cavitation as this

HFP

Discharge side
lateral expansion joint

Suction side
axial expansion joint

Recommendation for arranging expansion
joints at pumps (normal case)

can destroy the expansion joint in a
very short time.

HFP

Discharge side &
lateral expansion joint

o S WY
=1
T &
Suction side “ ﬂ
axial r =N

expansion joint

Pumping media with abrasive solid
particles (special case)

Declaration of Conformity to Pressure Equipment 2014/68/EU, Annex IV

We, the STENFLEX® Rudolf Stender
GmbH company, declare with sole
responsibility that the steel compen-
sators to which this declaration refers
conform to Directive 2014/68/EU for

pressure equipment (as pressure-
retaining equipment components)
and meet the requirements of module
H/H1 in accordance with the confor-
mity assessment procedure.

The steel compensators that are sub-
ject to the Pressure Equipment Direc-
tive carry the CE mark and the iden-
tification number of the notified body.
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Installation and operating instructions for rubber-metal elements

STENFLEX® rubber-metal elements elements are not simple pipe compo- STENFLEX® assumes no guarantee
can only fulfil their proper function nents but moving parts which require for imitation products or unauthorized
when installed and fitted correctly. regular inspection. modifications to original products.

The service life is affected not only by
the operating conditions but, above all
by, correct installation. Rubber-metal

Installation

B The rubber-metal elements must product must not be installed if M Torsional stress (twisting) to the
be kept clean and dry. When sto- you detect any signs of damage rubber-metal elements must not
red out in the open they must be whatsoever. occur during installation.
protected from intense sunshine g R her-metal parts must only be B Wherever possible, install rub-
and weather. fitted by authorized qualified staff. ber-metal elements so that they

B Prior to installation check the Corresponding accident prevention can be visually checked at regular
packaging and rubber metal ele- regulations must be observed. intervals for possible damage.

ments for signs of damage. The

Initial commissioning and use

M Before using the rubber-metal ele- B The operating data as stated in the ide these limits. The operator is re-
ments, take note of their media re- data sheets or design drawings are sponsible for complying with these
sistance (If in doubt please inquire). the limits of application for use. specifications.

STENFLEX® assumes no liability for
damage caused by operation outs-

Inspection and maintenance

B The operator must ensure that the B Avoid cleaning the rubber-metal ele- B Check the rubber-metal elements
rubber metal elements are freely ments with aggressive chemicals. for flaws or damage at regular inter-
accessible so that visual inspec- Please observe the resistance to vals. In the case of damage please
tions can be performed at regular media. contact our Technical Consultation

intervals. Service. Repairs are not permitted.
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Quality management

Quality management system

The procedures involved in develop-
ment, testing, release, manufacture
and final control of expansion joints
are presented in our Quality Manage-
ment System, in accordance with EN
ISO 9001:2008.

Certified manufacturer qualifications
in accordance with AD 2000-HP 0,
TRD 201 and Pressure Equipment
Directive (97/23EG) together with wel-
ding qualifications in accordance with
EN 729-2, guarantee on-going moni-
toring of our production processes.

The individual components are de-
signed and optimized at state-of-
the-art 3D-CAD workstations so that
customized expansion joints can be
designed and supplied in addition to
our standard expansion joint range.

Expansion joints are rated to the reco-
gnized TUV-certified calculation me-
thods (e.g., AD 2000-B13, EJMA, etc.)

Final control: leak tests

To ensure a consistently high quality
standard our expansion joints are also
subject to a range of practical tests:

M visual and dimension checks

H leak and pressure tests

M bursting tests

M |oad cycle tests

B measurement of the reaction force

International certification agencies
and independent testing institutions
have confirmed that STENFLEX® ex-
pansion joints meet the most deman-
ding quality requirements.

Special product acceptance tests can
also be carried out at the request of
customers, either by ourselves or by
external experts. Related documenta-
tion is provided accordingly.

To guarantee high safety and reliabili-
ty of your system in the long-term, we
also offer on-site expansion joint ser-
vicing by our experts. This is part of
the STENFLEX® Quality Concept.

On-going production monitoring of the expansion joints
by load cycle testing machines
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Certificates and type approvals

Rubber expansion joints and pipe connectors

Agencies American Bureau Det NKK Lloyd’s Registro TOV CCSs CR KR RS
Bureau Veritas Norske Nippon Register ltaliano Stid- Korean Russian
of Veritas of Navale deutsch- Register Maritime
Shipping Germa- Shipping land Register
nischer of
STENFLEX® types Lioyd Shipping
Type A '"“'V
[J Dimensions DN 20 - DN 1000 C’ SDRTSHNG
[ Max. operating pressure 10 bar Ly — Lioyels T12 8703
. ° Regstes Rev.
[J Max. operating temperature +90 °C (Eignungs-
0 Rubber grade EPDM + NBR prufung)
Type AS (flame-proof) Tl‘JV
[J Dimensions DN 25 - DN 400 %m {K" “STOBETSCHANG (‘ 1q —57
[J Max. operating pressure 10 bar " TYPE &y wver | ClassNK vors | [ N | T128703 A
. APPROVAL = - Regates Rev. A kA e
[J Max. operating temperature +100 °C|  procran (Eignungs- i
] Rubber grade EPDM + NBR prufung)
Type C "
[J Dimensions DN 300 - DN 800 :.[ln—meV;
[J Max. operating pressure 8 bar T128703
[0 Max. operating temperature +60 °C (Eignungs-
0 Rubber grade EPDM priifung)
Type R
[J Dimensions DN 32 - DN 300 ("3
0 Max. operating pressure 10 bar =4 Bhvar Loyt
[J Max. operating temperature +90 °C e e
) Rubber grade EPDM
Type RS
[J Dimensions DN 32 - DN 300 m (‘ ‘q
O Max. operating pressure 10 bar L3 —_— — ATl
[J Max. operating temperature +90 °C e Regrstes "
[J Rubber grade EPDM
Type GRV "
[J Dimensions DN 20 - DN 200 M;
[J Max. operating pressure 10 bar T128703
[0 Max. operating temperature +100 °C (Eignungs-
[0 Rubber grade CR prifung)
Steel expansion joints
Agencies American Bureau Det Norske Lloyd's DIN KR RS
Bureau Veritas Veritas Register DVGW Korean Russian
of . of Register Maritime
Shipping GerrE;r;,l(sjcher Shipping Register
of Shipping
STENFLEX® types
Types SF-10, SF-11, SA-10, SA-13 = /‘"\
[ Dimensions DN 32 - DN 150 pressure rate PN 16 & % t;’ ) - U ovaw 1 ~2
[J Dimensions DN 200 - DN 250 pressure rate PN 10 APPROVAL e orvaL Regatis NS ]
PROGRAM without SA-13 Gaé s[l;)ply only SF-10 only SF-10
SF-11

Types SF-23, SA-23 %E ("' ‘ /i\

[J Dimensions DN 50 - DN 250 pressure rate PN 6 ¥ IPE L ] | ovaw |
QESE%\K\]\]{ BUREAU fras \ Ll 4

E— Gas supply

Types SF-20, SF-21, SA-20 = A\
[J Dimensions DN 32 - DN 150 pressure rate PN 16 Bl ti i) e Ly —
[0 Dimensions DN 32 - DN 150 pressure rate PN 10 APPROVAL PEUREAU] e S
PROGRAM only SF-20 Gas supply

Type SG-11 a\
[J Dimensions DN 15 - DN 50 pressure rate PN 16 |, ovaw /

S
Gas supply

Other type approval/suitability tests on request.




®

STENFLEX

Technical annex
Flange connection dimensions PN 6, PN 10 and PN 16 in accordance with EN 1092

DN oD o K o dy oD oK o dy oD o K o d,
Flange Pitch No. of | Hole @ | Flange Pitch No. of | Hole @ | Flange Pitch No. of | Hole @
outer g | circle @ | holes outer g | circle @ | holes outer g | circle @ | holes

mm mm mm mm mm mm mm mm mm

15 80 55 4 11 95 65 4 14 95 65 4 14

20 90 65 4 11 105 75 4 14 105 75 4 14

25 100 75 4 11 115 85 4 14 115 85 4 14

32 120 90 4 14 140 100 4 18 140 100 4 18

40 130 100 4 14 150 110 4 18 150 110 4 18

50 140 110 4 14 165 125 4 18 165 125 4 18

65 160 130 4 14 185 145 8 18 185 145 8 18

80 190 150 4 18 200 160 8 18 200 160 8 18

100 210 170 4 18 220 180 8 18 220 180 8 18

125 240 200 8 18 250 210 8 18 250 210 8 18

150 265 225 8 18 285 240 8 22 285 240 8 22

175* 295* 255* 8* 18* 315* 270* 8* 22* 315* 270* 8* 22*

200 320 280 8 18 340 295 8 22 340 295 12 22

250 375 335 12 18 395 350 12 22 405 355 12 26

300 440 395 12 22 445 400 12 22 460 410 12 26

350 490 445 12 22 505 460 16 22 520 470 16 26

400 540 495 16 22 565 515 16 26 580 525 16 30

450 595 550 16 22 615 565 20 26 640 585 20 30

500 645 600 20 22 670 620 20 26 715 650 20 33

600 755 705 20 26 780 725 20 30 840 770 20 36

650* 800* 760* 24* 26* 840* 785* 24* 30* 880* 805* 24* 36*

700 860 810 24 26 895 840 24 30 910 840 24 36

750* 925* 870* 24* 26* 965* 900* 24* 30* 985* 900* 24 * 29*

800 975 920 24 30 1015 950 24 33 1025 950 24 39

900 1075 1020 24 30 1115 1050 28 33 1125 1050 28 39

1000 1175 1120 28 30 1230 1160 28 36 1255 1170 28 42
1100* 1290* 1230* 28* 33* 1345* 1270* 32* 36* 1370* | 1280* 28* 48*
1200 1405 1340 32 33 1455 1380 32 39 1485 1390 32 48
1300* 1520* 1450* 32* 36* 1565* 1485* 32* 42* 1585* | 1490* 36* 48*
1400 1630 1560 36 36 1675 1590 36 42 1685 1590 36 48
1500* 1730* 1660* 36* 36* 1795* 1705* 36* 48* 1810* | 1705* 36* 56*
1600 1830 1760 40 36 1915 1820 40 48 1930 1820 40 56
1700* 1940* 1865* 40* 39* 2015* 1920* 44* 48* 2030* [ 1920* 44* 56*
1800 2045 1970 44 39 2115 2020 44 48 2130 2020 44 56
1900* 2155* 2075* 44* 42* 2220* | 2125* 48* 48* 2240* | 2125* 44* 62*
2000 2265 2180 48 42 2325 2230 48 48 2345 2230 48 62
2100* 2375* 2285* 48* 42* 2440* | 2335* 48* 56* - - - -
2200 2475 2390 52 42 2550 2440 52 56 2555* | 2440* 52* 62*
2300* - - - - 2650* | 2545* 56* 56* - - - -
2400 2685 2600 56 42 2760 2650 56 56 2765* | 2650* 56* 62*
2500* 2795* 2705* 56* 48* 2860* | 2750* 56* 56* 2865* | 2750* 60 * 62*
2600 2905 2810 60 48 2960 2850 60 56 2965* | 2850* 60 * 62*
2800 3115 3020 64 48 3180 3070 64 56 - - - -
3000 3315 3220 68 48 3405 3290 68 62 - - - -
3200 3525 3430 72 48 - - - - - - - -
3400 3735 3640 76 48 - - - - - - - -
3600 3970 3860 80 56 - - - - - - - -

*Dimensions not rated to standard

The number of screw holes for every flange is divisible by 4.
For pipes and fittings, the screw holes must be placed in such a way
as to be clear of the horizontal and vertical axes.
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Flange connection dimensions PN 25 in accordance with EN 1092
ANSI 150 Ibs and 300 Ibs « SAE 3000 psi

L PN2s [ ] | ANSI1501bs [ [ ANSI300Ibs [

DN oD o K o d, DN DN oD o K o dy oD o K o d,
Flange | Pitch | No. of | Hole @ Flange | Pitch | No. | Hole | Flange | Pitch | No. | Hole
outer @ | circle @| holes outer @ | circle @| of Q outer g |circle @| of Q
holes holes
mm mm mm mm | Zoll mm mm mm mm mm mm
15 95 65 4 14 15| 0.50”| 88.9 60.3 4 | 159 95.3 66.7 4 | 15.9
20 105 75 4 14 20| 0.75”| 984 69.9 4 | 159 117.5 82.6 4 | 19.1
25 115 85 4 14 25 1” 108.0 79.4 4 | 159 123.8 88.9 4 | 19.1
32 140 100 4 18 32| 1.25”| 1175 88.9 4 | 159 133.4 98.4 4 | 19.1
40 150 110 4 18 40 | 1.50”| 127.0 98.4 4 | 159 155.6| 114.3| 4 | 22.2
50 165 125 4 18 50| 2” 1524 | 120.7 4 | 191 165.1 127.0 8 | 19.1
65 185 145 8 18 65 | 2.50”| 177.8 | 139.7 4 | 191 190.5| 149.2| 8 | 222
80 200 160 8 18 80| 3” 190.5 | 1524 4 | 191 209.5| 168.3 8 | 22.2
100 235 190 8 22 100 4” 228.6 190.5 8 19.1 254.0 200.0 8 22.2
125 270 220 8 26 125| 5” 254.0 | 215.9 8 | 222 279.4| 235.0 8 | 22.2
150 300 250 8 26 150 | 6” 279.4 | 241.3 8 | 222 3175 269.9| 12 | 222
175* 330* 280* 12* 26* 175 | 77* | 311.2*| 269.9* 8*| 22.2*
200 360 310 12 26 200| 8" 3429 | 298.4 8 | 22.2 381.0( 330.2| 12 | 254
250 425 370 12 30 250 | 10” 406.4 | 362.0 12 | 254 4445| 387.4| 16 | 28.6
300 485 430 16 30 300 | 127 | 4826 | 431.8 | 12 | 25.4 520.7| 450.9| 16 | 31.8
350 555 490 16 33 350 | 14” 533.4 | 476.3 12 | 28.6 584.2| 5144| 20 | 31.8
400 620 550 16 36 400 | 16” | 596.9 | 539.8 | 16 | 28.6 647.7| 571.5| 20 | 34.9
450 670 600 20 36 450 | 18” 635.0 | 577.9 16 | 31.8 711.2| 628.7| 24 | 34.9
500 730 660 20 36 500 | 207 | 698.5 | 635.0 | 20 | 31.8 774.7| 685.8| 24 | 34.9
600 845 770 20 39 600 | 24” 812.8 | 749.3 20 | 34.9 914.4| 8128| 24 | 413
700 960 875 24 42 650 | 26” 870.0 | 806.5 24 | 349 971.6| 876.3| 28 | 44.5
800 1085 990 24 48 700 | 28” 927.1 863.6 28 | 34.9 1035.1| 939.8| 28 | 44.5
900 1185 1090 28 48 750 | 30” 984.3 | 9144 28 | 34.9 1092.2| 997.0| 28 | 47.6
1000 1320 1210 28 56 800 | 327 |1060.5 | 977.9 28 | 41.3 | 11494 1054.1 28 | 50.8
o ) 850 | 34”7 |1111.3 | 1028.7 32 | 413 1206.5| 1104.9| 28 | 50.8
Dimensions not rated to standard. 000 | 36” |1168.4 |1085.9 | 32 | 41.3 | 1270.0| 1168.4| 32 | 54.0
-m— 950 | 38” |1238.3 |1149.4 | 32 | 41.3 | 1168.4| 1092.2| 32 | 41.3
1000 | 40” |1289.1 |1200.2 36 | 41.3 | 1238.3( 1155.7 | 32 | 44.5
1050 | 42” |1346.2 | 1257.3 36 | 41.3 1289.1| 1206.5| 32 | 44.5
DN oD o K ad 1100 | 44” |1403.4 | 1314.5 40 | 41.3 | 1352.6( 1263.7| 32 | 47.6
Flange | Pitch | No.of | H olcza 1150 | 46” |1454.2 | 1365.3 40 | 413 1416.1| 1320.8| 28 | 50.8
outer circle | holes 2 1200 | 48” |1511.3 | 1422.4 44 | 41.3 | 1466.9( 1371.6| 32 | 50.8
2 o 1250 | 50” |1568.5 |1479.6 44 | 47.6 1530.4| 1428.8| 32 | 54.0
mm mm mm 1300 | 52” |1625.6 | 1536.7 44 | 47.6 1581.2| 1479.6 | 32 | 54.0
1350 | 54” |1682.8 | 1593.9 44 | 47.6 1657.4| 1549.4| 28 | 60.3
20 105 75 4 14 1400 | 56” |1746.3 | 1651.0 48 | 47.6 1708.2| 1600.2| 28 | 60.3
25 115 85 4 14 1450 | 58” |1803.4 |1708.2 48 | 47.6 1759.0| 1651.0| 32 | 60.3
32 140 100 4 18 1500 | 60” |1854.2 |1759.0 52 | 47.6 1809.8| 1701.8| 32 | 60.3
40 150 110 4 18 1700 | 66” |2032.0 | 1930.4 52 | 47.6
50 165 125 4 18 1800 | 72” |2197.1 |2095.5 60 | 47.6
65 185 145 8 18 2000 | 78” |2362.2 |2260.6 64 | 54.0
80 200 160 8 18 2100 | 84” |2533.7 |2425.7 64 | 54.0
100 235 190 8 23 2300 | 90” |2705.1 |2590.8 68 | 61.9
125 270 220 8 27 2400 | 96” 12876.6 |2755.9 68 | 61.9
150 300 250 8 27 *Dimensions not rated to standard.
200 375 320 12 30
250 450 385 12 33 -
200 | 515 | 450 | 12 | 33 [ ISAE3000psi| |
DN od A B C D
hole @ hole hole flange outer [ flange outer

a spacing spacing dimension | dimension
' ' mm mm mm mm mm

] / 40 13 70 35.7 04 75
A / 50 13 78 43.0 102 86
\SZ ) 65 13 89 51.0 116 98
A
(o

~d

80 17 106 62.0 134 120
100 17 130 78.0 162 146
125 17 152 92.0 190 170

Flange to SAE standard
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Flange connection dimensions / round flanges for exhaust pipes DIN 86044

L DIN86044-1 |

DN oD oK @ d,
Flange Pitch No. of holes Hole @
outer o circle @

mm
mm mm
80 - - - -
100 - - - -
125 - - - -
150 - - - -
160 - - - -
200 320 280 8 18
250 375 335 12 18
300 440 395 12 22
(315) - - - -
350 490 445 12 22
355 - - - -
400 540 495 16 22
450 595 550 16 22
500 645 600 20 22
(550) 703 650 20 22
560 - - - -
600 754 700 20 22
(630) - - - -
650) 805 750 20 22
700 856 800 24 22
710 - - - -
(750) 907 850 24 22
800 958 900 24 22
(850) 1010 950 28 22
900 1060 1010 28 22
(950) 1110 1060 28 22
1000 1162 1110 32 22
1100 1266 1210 32 22
1120 - - - -
1200 1366 1310 36 22
(1250) - - - -
1300 1466 1410 40 22
1400 1566 1510 40 22
1500 1666 1610 44 22
1600 1766 1710 48 22
1700 1866 1810 48 22
1800 1966 1910 52 22
1900 2066 2010 56 22
2000 2166 2110 56 22
2100 2266 2210 60 22
2200 2366 2310 64 22
2300 2466 2410 64 22
2400 2566 2510 68 22
2500 2666 2610 72 22
2600 2766 2710 72 22
2700 2866 2810 76 22
2800 2966 2910 80 22
2900 3066 3010 80 22
3000 3166 3110 84 22
e
AR
>N
4 g T+ x0
. @ g @ J For pipes and fittings the screw holes
T must be placed in such a way as

to be clear of the horizontal and vertical axes.
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Comparison and conversion tables

Comparison table of international material designations

Europe Germany France United Kingdom USA
Designation Material | Material old AFNOR B.S. AlSI max. tol.
EN No.EN | No. DIN SAE temperature
DIN EN ASTM min. max.
GJMW-400-5 JM1030( 0.8040 | GTW-40-05 +350° C
E 24-2 Fe 360 B A283Gr.C +300° C
S 235 JR 1.0038 | 1.0038 | RSt 37-2 E 24-2 NE Fe 360 BFU | A 570 Gr. 36 -10° C [+300° C
P235TR 1 1.0254 | 1.0254 | St 37.0 -10° C (+300° C
P 235 G1 TH 1.0305 | 1.0305 | St 35.8I -10° C |+300° C
1.0401 | 1.0401 |C 15 c 18 080 A 15 M 1015 +300° C
P 235 GH 1.0345 | 1.0345 |H | +400° C
P 265 GH 1.0425 | 1.0425 |H Il AP 1501 +400° C
P 250 GH 1.0460 | 1.0460 | C 22.8 -10° C |+450° C
E 36-3 Fe 510 D1 | A 572 Gr. 50
S 355 J2 1.0577 | 1.0577 | St 52-3N E 36-4 FF 1024, 1524 | -10° C|+300° C
X 5 CrNi 18-10 1.4301 | 1.4301 | X 5 CrNi 18-10 Z 4 CN 19-10 304 S 11 304 -196° C |+550° C
X 8 CrNiS 18-9 1.4305 | 1.4305 | X 8 CrNiS 18-9 Z 8 CNF 18-09 303 S 22 303 +400° C**
X 2CrNiMo 17-12-2 | 1.4404 | 1.4404 | X 2 CrNiMo 17-12-2 |(Z2CND 17-12 |316S 11 316 L -196° C |+550° C**
X 6 CrNiTi 18-10 1.4541 | 1.4541 | X 6 CrNiTi 18-10 Z 6 CNT 18-10 321 S 31 321 -196° C |+550° C*
X 6 CrNiMoTi 17-12-2| 1.4571 | 1.4571 | X 6 CrNiMoTi 17-12-2 ( Z 6 CNDT 17-12 | 320 S 18 316 Ti -196° C |+550° C*
X 15 CrNiSi 20-12 1.4828 | 1.4828 | X 15 CrNiSi 20-12 Z 9 CN 24-13 309 S 24 309 -196° C |+550° C*
X 12 CrNiTi 18-9 1.4878 X 12 CrNiTi 18-9 Z6 CNT 18-10 |321S 51 321
X 8 CrNiTi 18-10 1.4878 | X 8 CrNiTi 18-10 +800° C
X 1NiCrMoCu 25-20-5 1.4539 | X 1 NiCrMoCu 25-20-5 904 L +550° C
16 Mo 3 1.5415 | 1.5415 |16 Mo 3; 15 Mo 3 15D 3 1503-243 B | 4017 -10° C [+500° C
42CD 4
42CrMo 4 1.7225 | 1.7225 | 42CrMo 4 42 CrMo 4 708 A 42 4140, 4142 +450° C
21CrMoV 5-7 1.7709 | 1.7709 | 21CrMoV 5-7 +540° C
2.4858 | NiCr 21 Mo +450° C

*up to +400 °C: resistant to intercrystalline corrosion
**up to +300 °C: resistant to intercrystalline corrosion

Changes in temperature/length of various materials

Pipe material Change in length AL at
temperature change AT from 0 °C to
+100 °C +200 °C +300°C +400 °C +500 °C +600 °C

1.0038 (S235JR) 1.11 2.42 3.87 - - -
1.0305 (P235G1TH) 1.23 2.60 4.05 5.60 = -
1.4541 1.60 3.40 5.10 7.20 9.00 11.1
1.4404 1.65 3.50 5.25 7.40 9.25 11.4
Copper 1.68 3.55 5.30 7.50 9.50 11.6
Aluminium 2.38 4.90 7.65 10.60 13.70 17.0
Polypropylene 11.0 - - - - _

The table indicates the mean change in length (_<]) in mm for 1 m pipe length.

Pressure conversion table

Unit Pa=N/m? bar at m wc mm HG Ibf / in? Ibf / ft?
Abbreviation =10°N/m? | =Kp/cm? =Torr = psi

Pascal 1 0.00001 | 0.00001 | 0.0001 | 0.0075 | 0.00014 | 0.02089
1 Pa=1 N/m? ) . ) . . )

bar

et e 100 000 1 1.0197 | 10197 | 750.062 | 14.504 | 2088.54
Technical atmosphere

1 3t Kp/em? 98066.5 | 0.98067 1 10 735550 | 14.223 | 2.0482
':"fﬁ; o e 9806.65 | 0.09807 | 0.1 1 73556 | 1.4223 | 204.816
Millimeter mercury column

1 mm Hg1 Torr 133.322 | 0.00133 | 0.00136 | 0.0136 1 00193 | 2785
R0 (TSR VETD izl 6894.76 | 0.06895 | 0.0703 | 0.7031 | 51.715 1 144.0

1 Ibf/m? (psi)

f?g‘f’}g;fme per square foot 47.880 | 0.00048 | 0.00048 | 0.00488 | 0.35913 | 0.0694 1
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STENFLEX

[] Inquiry Company: Phone:
Name/department: Fax:
Address/P.O. Box: e-mail:

L1 Order Postcode/Town: Date:

Rubber and PTFE expansion joints, pipe connectors

Type/Designation:

Quantity: _____ each DN: Structural length (BL): mm
Flow medium: Bellows material:

Design pressure: bar (excess-pressure) Rating temperature: °C
Operating pressure: bar (excess-pressure) Operating temperature: °C
Test pressure: bar (excess-pressure) Max. temperature (oriefly): °C
Vacuum: bar abs. Flow velocity: m/s
Pressure pulses: []yes [Ino Simultaneous movement:

Axial extension: + mm

Axial compression; - mm )

Lateral travel: +/- mm I:I pre-tensioned

Angular angle: +/- degrees

Flange connection

Flange standard/pressure rate: Corrosion protection:

|:| Non-standardized flange dimensions ——>  Outer diameter D mm
Pitch circle diameter K mm

|:| Material: No. of holes n each

[ ]connection as per enclosed specification Hole diameter d; mm

Threaded connection
|:| Female thread
I:l Male thread

Restraints to absorb the reaction force

I:l External restraints with tie rods (lateral expansion joint)
|:|External and internal restraints with tie rods (lateral expansion joint)
I:l Hinge restraints (angular expansion joint)

Accessories

I:l Flame protection cover I:l Vacuum supporting ring
I:l Protective hood I:l Internal guide sleeve
I:l Protective tube

Tests / Certificates / Regulations
|:| Acceptance test: |:| Certificates:
I:l Pressure test: I:l Regulations:
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[] Inquiry Company: Phone:
Name/department: Fax:
Address/P.O. Box: e-mail:

[] Order Postcode/Town: Date:

Steel expansion joints

Type/Designation:

Quantity: _____ each DN: Structural length (BL): mm
Flow medium: Bellows material:

Design pressure: bar (excess-pressure) Rating temperature: °C
Operating pressure: bar (excess-pressure) Operating temperature: °C
Test pressure: bar (excess-pressure) Max. temperature (oriefly): °C
Vacuum: bar abs. Flow velocity: m/s
Pressure pulses: []yes []no Simultaneous movement:

Axial travel: +/- mm

Lateral travel: +/- mm )

Angular angle: +/- degrees I:I pre-tensioned

No. of load cycles

[ Ivibrations Amplitude: mm Frequency: Hz

Flange connection

Flange standard/pressure rate: Corrosion protection:

|:| Non-standardized flange dimensions —>  Outer diameter D mm

Pitch circle diameter K mm

|:| Material: No. of holes n each

[ ] connection as per enclosed specification Hole diameter da mm
Threaded connection

I:l Female thread

|:| Male thread

Pipe connection / welding end

|:| Pipe dimensions — Outer diameter D mm

Wall thickness S mm

Material: Corrosion protection:

Restraints to absorb the reaction force

I:l External restraints with tie rods (lateral expansion joint)

I:l Hinge restraints (angular expansion joint)

Accessories

|:| Internal guide sleeve |:| Protective tube

Tests / Certificates / Regulations

|:|Acceptance test: |:| Certificates:

I:l Pressure test: I:l Regulations:




®

STENFLEX

Swivel Joints
Please copy, fill and fax
[ Enquiry [] Order Fax No. +49 40 529 03 200

Application:
Medium:

Quantity

Type
Form

Material

DN
Flange drilling

Welding end
| Pipe dimension @ x s (mm) | | | | |

Threaded connection

Dimension: female thread

Dimension: male thread

working temperature °C

working pressure bar

test pressure bar

Certificate 3.1 B
acc. to EN 10204

Inspection by TUV or others

Date of delivery:

Delivery address:
(if other than purcha ser)

Enquiry Ref.: Client’s No.:
Project:

Company:

Name: Dept.:
Address: Phone/Fax:
City:

Date: Sign:
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