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FOREWORD

Since 195 . when the Expansion Joint Manufacturer"s Association (EJMATM) first published these Slandards.
continuing technological improvements in the application and design of Expansion Joints h,:lVC been reported
through the coopcratin' efforts of its association members by expanding the scope and content of this publication.
Founded three years earlier in 1955. the Expansion Joint Manufacturer"s Association began with a group of
companies experienced in the application. design. and fabrication of Expansion Joims. The first EJfvtA™
Standard edition was. of necessity. somewhat brief and covered only applications involving ax.ial movement BUl

as research and extensive testing results were catalogued. morc detailed design data has been included in the
EJMAHI Standard. The EJMA™ Standards are intended for 3pplieation to metallic bellows expansion joints
having only the convolution shapes shown in the Standards and having convolution 'velds only in the meridional
direction with the exception of the bellows attachment welds.

The EJMATM Teehnic::!l Committec is dedicated 10 continuously improving the utility and technical content of the
Standards. Suggestions and comments from industry users arc welcomed and should he fOl"\varded to the
Secretary of this Association in writing.

It is imponant to notc that the EJMATM Standard is a trade association document containing recommcndations for
application of expansion joint products and in-depth Icchnical infomlation for use in designing expansion joint
products. It is not a manufacturing standard or a quality assurance document. The type of llon-destructive
examination and the extent ofqualiry assurance testing to be applied to given product should be addressed by
other documents such as the ASME B31.3 Piping Code. the ASME Pressure Vessel Code or another user
provided specification. The Standard docs not limit or dictate the manufacturing process to be used for
construction of expansion joints. nor docs it establish specific engineering requirements deemed nccessary for thc
safe application. design and manufacture of Expansion Joints. Ifthcre is a strong preference for a cenain type of
manufacturing process. the user should provide this infonnation. Industry users arc cautioned that these
Standards should not be considered as a design handbook. and must not replace sound engineering judgment.
education and experience.

As of this writing. the EJMA™ Standard thoroughly covcrs the design of expansion joint bellows clements.
Howcver. the Standard docs not cover the design of hardware associated with restraint of pressure thrust.
Prcssurc thrust rcstraint h<lrdwarc is as imponant as the bellows clemcnt in the design and fabrication of an
cxpnnsionjoil1t asscmbly. Users nrc strongly advised to obtain documcllted design results for bellows elements
and pressure thrust restraint hardware for any critical application.

NO WARRANTY EXPRESSED OR IMPLIED

The engineering Standards herein ::!re recommended by the Expansion Joint Manufacturers Association. Inc. to
assist uscrs. engineers. architects and others who specify. dcsign and install Expansion Joints in piping system>: to
obtain the most efficient service from Expansion Joint installations. These Standards are based upon sound
enginecring principles. research and field experience in the manufacture. design. installation and use of Expansion
Joints. These Standards may be subject to revision as further invcstigation or expericnce may show is necessary or
desirable. Utilization of these Standards remains entirely optional. Nothing herein shall constitute a warranty of
any kind. expressed or implied. Accordingly. all warranties of" hatc' cr nature. expressed or implied. arc herewith
specifically disclaimed and disavowed.

Copyright 1958, 1962, 1969, 1975, 1976, 1980, 1985, 1993, 1998, 2003, 2005. 2008

EXPANSION JOINT MANUFACTURERS ASSOCIATION. INC.
All rights reserved. This book or any part thereof may not be reproduced in any fon11 without written
penllls~ion of the Expansion Joint Manufacturcrs Association. Inc.

The specification shects constituting Appendix A 3rc 1101 covered by any copyright restrictions and may
be freely reproduced and utilized by purchasers of this Standards manual.

" \ Expansion Joint Manufacturers Association. Inc. w",,,,,, .ejrna.org
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SECTlOI\" I - SCOPE. DEFINITIONS. AI\"D I\"O~IENCLATURE

1.1 SCOPE

The EJMAT\I Standards arc only intended for application to metallic bellows expansion joints.

1.2 DEFINITlOI\" OF TERMS

The Expansion Joint Manufacturers Association. Inc. has adopted the following definitions of
Expansion Joint components and related equipment

AI\"GULAR ROTATlOI\"

The displacement of the longitudinal axis of the Expansion Joint from its initial straight line
position inlo a circular arc. Angular rotation is occasionally referred to as "rotalional movement."
This is 1101 torsional rotation which is described funher in this section.

AXIAL CO~IPRESSION

The dimensional shonening of an Expansion Joint along its longitudinal axis. Axial compression
has been referred to as axial mo\'emenl. tra\erse or compression.

AX.lAL EXTE 'SIOI\"

The dimensional lengthening of an Expansion Joint along its longitudinal axis. Axial extension has
been referred (0 as axial movement. traverse. elongation or extension.

BELLOWS

The flexible element of an Expansion Joint consisl1ng of one or more convolutions and the end
tangents \\-ith L" D,,::;; 3. with no more than five plies.

CONTROL RODS

Devices. usually in the fonn of rods or bars. anached to the Expansion Joint assembly whose
primary function is to distribute the movement between the two bellows of a universal Expansion
Joint Control rods arc not designed to restrain bellows pressure thrust

CONVOLUTION

The smallest flexible unit ofa bellows. The total movement capacity ofa bellows is proportional
to the number of convolutions.

COVER

A deyice used to provide limited protection of the exterior surface of the bellows of an expansion
jomt from foreign objects or mechanical damage. A cover is somelimes referred 10 as a shroud.

DIRECTlOI\AL ANCHOR

A directional or sliding anchor is one which IS designed 10 absorb loadmg in ODe direction while
pemlming mOlion in another. It may be either a main or intennedl3te anchor. depending upon the
application m\'oh'ed. When designed for the purpose. a directional anchor may also function as a
pipe alignment gUlde.ln the design ofa directIOnal anchor. an effort should be made to minimize
the friction between its moving or slidm£ parts. smce this will reduce the loading on the piping and
equipment and insure proper functioning of me anchor.

" .... \\ .eJllla.orl,! E.'-paru>ion Joint Manufal.:luren, .\!>~o,::iatlOn. Inl.:. .-.
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SECTION 2- SELECTION AND APPLICATlONS

2.1 SELECTION OF EXPANSION JOINTS

The first step in the selection of Expansion Joints is to choose tentative locations for the pipe
anchors. Any piping system. regardless of its complexity. can be divided into a number of
individual expanding pipe sections having relatively simple configurations (ie: straight fUllS. "L"
shaped bends. "2" shaped bends and other means). by means of anchors. The number of pipe
anchors selected. as well as their locations. will depend upon the piping configuration. the
amount of expansion which can be accommodated by a single Expansion Joint. the availability
ofsrructural members suitable for use as anchors. the location of various pipe finings. the
location of connected equipment. the location of branch connections and other considerations.

The major pieces of connected equipmem such as turbines. pumps. compressors. heat
exchangers. reactors. and similar devices can be considered as anchors in most applications. It is
usually necessary to supplement these equipment anchor points by locating additional anchors at
valves. at changes in the direction of the pipe. at blind ends of pipe and at major branch
connections. It is generally advisable to start out with the assumption that the use of single and
double Expansion Joints in straight axial movement will provide the simplest and most
economical layout. unless there are obvious advanrages to be gained frolll another approach.

After the anchor points have been tentatively located. the resulting pipe configurations should be
reviewed to deternline whether they conform 10 the standard pipe sections shown in Sections 2.2
and 2.10. At this point. consideralion should be given to the relative merits of systems utilizing
single and double Expansion Joints for axial movement only. as opposed to those.utilizing
universal. pressure balanced. hinged and gimbal Expansion Joints. A final decision on anchor
locations and the types of Expansion Joints to be used can only be made after a comparison of
various alternative solutions. Cost. the ability 10 comply with cyclic life and force requirements.
space restrictions. and similar items should be considered.

The next step is 10 calculate the actual change in length of each leg of each individual pipe
seclion due to temperature changes. The minimum and installation temperatures are assumed to
be 70° F unless otherwise specified. An allowance. added by the system designer, should tben
be included in the actual calculated movements to account for the following possibilities:

(a) The minimum and/or installation temperatures used in the design calculations may
have been based on the erroneous assumption that the metal temperature of the pipe
is the same as the ambient temperature.

(b) During erection of the piping. it may be necessary to relocate some of the anchor
points because of construction problems encountered at the job site.

(c) During operation the system may be subject to a different temperature range than the
designer anticipated. panicularly during stan-up.

Refer to Appendix J Example II for a sample calculation.

www.eJma.org c E.xpansion Join! Manufaclurers Association. Inc. 2-1
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SECTION 3 - SAFETY RECOM~IENDATlONS FOR PI PING SYSTEMS CONTAINING
BELLOWS EXPANSION JOlNTS

Bellows Expansion Joints are employed in piping systems to absorb differential thennal expansion while
containing the system pressure. They are being sliccessfully utilized in refineries. chemical plants. fossil
and nuclear power systems. heating and cooling systems. and cryogenic plants. Typical service
conditions have pressures ranging from full vacuul1110 1000 psig and temperatures from -420 OF to
1800 OF. Such Expansion Joints fall info the category of a highly engineered product. The system
operating characteristics. the Expansion Joint design and manufacturing quality. and the installatioll. test
and operating procedures must all be considered for all Expansion Joint installations.

Unlike most commonly used piping components. a bellows is constmcted of relatively thin gage
material in order to provide the flexibility needed to absorb mechanical and thennal movements
expected in service. This requires design. manufacturing quality. handling. installation and inspection
procedures which recognize the unique nature of the product

In general. the most reliable and safe bellows Expansion Joint installations have always involved a high
de!,rree of understanding between the user and manufacturer. With this basic concept in mind. this
section was prepared in order to betler inform the user of tbose factors which many years of experience
have shown to be essential for the successful installation and perfonnance of piping systems containing
bellows Expansion Joints. Additional detailed infomlation can be found in other sections of these
Standards.

3.1 DESIGN SPECIFICATION

A. A design specification shall be prepared for each Expansion Joint application.

B. In preparing the Expansion Joint design specification it is imperative that the system designer
complelely review the piping system layout. flowing medium. pressure, temperature, and
movements. The standard Expansion Joint Specification Sheets published in Appendix A can be
used as a guide. Particular attention shall be given to the following items:

a. The piping system shall be reviewed to detemline the location and type of Expansion
Joint most suitable for the application. The EJMA Standards provide numerous examples
to assist tbe user in this effort. The availability of supporting structures for anchoring and
guiding of the line, and the direction and magnitude of themlal movements to be
absorbed will have a definite bearing on the type and location of the Expansion Joint.
TORSIONAL ROTATION OF THE BELLOWS SHOULD BE AVOIDED. Where
torsional rotation cannot be avoided. refer to Section -t 13.4.

b.The bellows material shall be specified and must be compatible with the flowing
medium. the external environment and the operating temperarure. Particular
consideration shall be given [0 possible corrosion including stress corrosion. The 300
series stainless steels may be subject to chloride ion stress corrosion. High nickel alloys
are subject to caustic induced stress corrosion. The presence of sulfur may also be
detrimental to such nickel alloys.

The material chosen shall also be compatible with any water treatment or pipeline
cleaning chemicals. In some cases. leachates from insulating materials can be a source of
corrosion.

c. Internal sleeves shall be specified in all applications invohing flow \'elocities which
could induce resonant vibration in the bellows or cause erosion of the convolutions
resulting in substantially reduced bellows life. See Section 4.9.

d. The system design pressure and test pressure shall be specified realistically without
adding arbitrary safety factors. Excess bellows material thickness required for overstated
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SECTION 4 - CIRCULAR EXPANSION JOINT DESIGN

4.1 MO\'E~IENT EQUATIONS
Expansion Joints may be subjected to axial movement. angular rotatioll. lateral deflection. or any
combination of these. Figure ..L2 shows a single bellows Expansion Joint subjected to axial
movement only. Note that the total applied movement is absorbed by a unifonn displacement of
al1 the convolutions. This also applies to dual bellows assemblies such as universal. swing and
universal pressure balanced Expansion Joints.

x
e., = N (For a 'single bellows Expansion Joint)

x
e = - (For a dual bellows Expansion Joint)

, 2N

(4-1 )

(4-2)

In equation (4-2) above. the value of-r should include the thennal expansion of the center pipe
nipple connecting the two bellows. This may be a significant factor in applications involving
long cemcr pipe nipples. or a large differential between rhe minimum and maximum design
temperatures. When the center pipe nipple is anchored. as it is in a double Expansion Joint (see
Section 1.2). each eod of the assembly should be treated as a single Expansion Joint. In such a
case. equation (4-1) will apply and the value ofx should include the (hennal expansion ofthat
p'onion of the center pipe nipple which is located between the anchor base and the bellows in
question.

Figure 4.3 illustrates that an Expansion .Ioint bellows absorbs pure angular rotation by
extending uniformly on one side and compressing unifornlly on the other. The movement of
any convolution may be cxpressed as:

eD
e =--", 2N

e = ODm

u 4N

(For a single bellows Expansion Joint)

(For a dual bellows Expansion Joint)

(4-3)

(4-4)

As illustrated in figures 4.4 and 4.5. lateral deflection of an Expansion Joint is, in reality. a
special case of angular rotation. The two bellows in a universal type Expansion Joint. or each
end oflhe bellows ofa single type Expansion Joint. rotate in opposite directions to produce the
total lateral deflectiony. Unlike the case of pore angular rotation. lateral deflection results in
unequal movement distribution over the bellows. the amount of displacement increasing with
the distance from the center of the Expansion Joint. This applies to both single and universal
type Expansion Joints. Since we are concerned only with the maximum displacement per
convolUlion which may be imposed upon any convolution in the Expansion JOIllt. the following
equations are arranged to arrive at the maximum displacement figure. For universal Expansion
Joints. a factor K" is introduced which is a function of the ratio of the total distance between

the OUlemlost ends of the elements to the convoluted length of the Expansion Joint. The value
of K" for any given ratio of L" 2L~ may be found in figure 4.1 and the displacement per

convolution resulting from applied lateral deflectiony. is as follows:
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SECTION 5 - RECTANGULAR EXPANSION JOINT DESIGN

The following sections describe the various movements. forces. and moments which occur at the
interface ofrectangular bellows and the associated dueling system. The movements arc identical in all
respects to those imposed on circular expansion joinrs and are defined in Section 1.2 of these standards.
Further. the method of analysis ofdetemlining forces and moments resulting from these movements is
also identical 10 circular bellows. Therefore. the same nomenclature can be used. with the exception thaI
[he lemlS L1 and L, (mean length oflong or short sides) is substituted for D 1/1 (mean diameter).

The summary of equations which follows is the rectangular counterpart of the circular bellows. The
explanation for the use of these equations is found in Section 4.6.1.

5.1 MOVEIVLENT EQUATIONS

Rectangular Expansion Joints may be subjected to axial movement angular movement. lateral
detleclion or any combination of these.

3. Axial movement for single bellows Expansion Joint

b.

x
e~­, N

Axial movement for universal bellows Expansion Joints.
x

e =--
, 2N

(5-1)

(5-2)

c. Equivalent axial movement per convolution for single or universal bellows with angular
rotation.

r
L,-_

L,,,c... 8,
(5-3 )

SINGLE BELLOWS
FIGURE 5.1

8,LIe =--
til 4N

r
L --,

(5-4)

\\ \\ \\ ,eJma.org

UNIVERSAL BELLOWS
FIGURE 5.2
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SECTION 6 - QUALITY ASSURANCE AND BELLOWS FORMING METHODS

This section describes the minimum quality control program requirements for a manufacrurer of metallic
bellows type expansion joints inclusive of the product design and compliance [0 customer specifications.
These requirements pertain to the inspections and tests necessary to substantiate product conformance to
drawings. specifications and contract requirements. The program shall assure systematic and adequate
quality control throughout all areas of contract perfOml<lnce: for example. product development. material
selection. fabrication. processing. assembly. inspection. testing. delivery preparation and shipment.
storage and maintenance. for which comprehensive written procedures shall be used and main rained and
made available for customer review if requested. These quality conrrol program requirements shall
apply when a customer specification identifies an expansion joint to be "designed and manufactured to
The Standards of the Expansion Joint Manufacturers Association". These section requirements shall be
in addition to and shall not conflict with any other contractual agreements.

6.1 GENERAL

An effective and economical quality control program shall be developed. considering the
manufacrurer's facilities and products. The necessary scope and detail of the program shall
depend upon the complexity of the work being perfonned and on the size and capabilities of the
manufacturer. All supplies and services under the contract, whether manufactured or performed
within the manufacturer's plant or at any other source. shall be controlled at all points necessary
to assure confomlance to the conrractual requirements. The program shall provide for the
prevention and prompt detection ofnon-confonnities and for timely and positive corrective
action. The following is a guide to the features which shall be included in the written description
of the manufacturer's quality control program and shall be pertinent to both shop and field work.

6.2 AUTHORITY A(';D RESPONSIBILITY

Effective management for quality shall be clearly prescribed by the manufacturer. Personnel in
charge of the design, manufacturing. testing. and quality functions shall have sufficient and well
defined responsibilities. the authority. and organizational freedom to idel1lify and evaluate
quality problems and to initiate. recommend, or provide solutions. Management shall regularly
review the status and adequacy of the quality control program. The quality prob'Tam shall be
certified and monitored by an intemationally recognized standards authority.

6.3 QUALITY ASSURANCE ORGANIZATION

An organization chart showing the relationship between management. engineering, purchasing.
manufacturing. inspection. and quality control is required to reflect the actual organization. The
purpose oflhis chart is to identify and associale the various organizational groups within the
particular function for which they are responsible.

6A ORAWINGS, DESIGN CALCULATIONS, NO SPECI FICATION CONTROL

The quality control progmm shall establish comprehensive written procedures which will assure
thal the latest applicable drawings. design calculations. specifications. and manufacturing
processes required by the contract. as well as authorized changes. are in use for manufacture.
examination. inspection. and testing. The manufacturer shall assure that requirements for tbe
effectivity point of changes are met. and that obsolete drawings and change requirements are
recalled and replaced from all points of issue and use. The manufacturer shall maintain a record
orall customer approved drawings. specifications. and all drawing revisions pertinent to the
conlract provisions.

\\ \\ \\ .eJma.org r Expansion Join! \1anutac!urers Association. Inc. 6·'
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SECTION 7 - EXA~'IINATlON AND TESTING

To assure a purchaser that the product has been properly designed and manufactured requires some
method of examination and/or testing of the product. It is not the intention of these standards to give
detailed procedures for performing any examination or test but rather to give a general description of
some examinations and tests used to evaluate bellows Expansion Joints.

Any oflhe following examinations/tests may be perfonncd on Expansion Joints when specified. It is
primarily the responsibility of the purchaser to specify which methods will be required and the
acceptance criteria. Unless othcnvise specified. inspection methods. acceptance criteria and inspector
qualification should be in accordance with the latest edition of the ASME/ANSI Piping Codes and the
ASME Boiler and Pressure Vessel Codes.

7.1 NO '-DESTRUCTIVE EXAMINATlON

7.1.1 RADIOGRAPHIC EXAMINATION

Radiographic examination is based on the principle that extremely high frequency light
waves. usually x-ray or from a radioactive source such as Cobalt 60. will penetrate solid
materials and. when projected 01110 a photosensitive film. will reveal voids. areas of
discol1linuity. and lack of homogeneity. This examination is widely used in evaluating
the soundness of welds and in general. is limited to evaluating butt welds of pans of
substantially the same thickness and material. In the case of bellows, this is Ilonmilly
limited to the evaluation oflongitudinal seam welds before forming.

Unless required by the purchaser. radiographic examination of the longitudinal seam of a
bellows need not be specified. Examination of the longitudinal seam can be
accomplished by some Olher means. such as liquid penetrant examination. If a
radiographic examination is required 011 the longitudinal seam of a bellows then it should
be pcrformed before the bellows is convoluted. After the forming operation. it is usually
not possible for the source or the film to bc placed to yield a meaningful radiograph.

Radiographic examination of the bellows anachment weld should nOI be specified.
Interpretation of such radiographs is impractical due to the weldment geometry,
differcnccs in thickness and penetrability. In view of the above. and recognition of the
attachment weld as a seal weld, Don-destnlctive examination of this weld should be
accomplished by some other means such as liquid penetrant examination.

7.1.2 LIQUID PENETRANT EXAMINATION

Liquid penctrant examination consists of cleaning a surface. coating it with a dye. wiping
the dye off and coating the surface with a developer which after sufficient time will draw
the dye from the cracks, pin holes. and make them apparent 10 the observer. Liquid
penetrant examlOation is limited in scope to detecting surface indications such as fine
hairline cracks. pin holes and weld roU-over. With the thin material used in bellows. the
probability of any defect remaining subsurface is unlikely. This examination is frequently
used in e\·aluating bellows welds. The bellows base material may also be inspected by
this method bUI shall be performed prior to convolution forming. The developer used in
this procedure acts as a blotter: therefore. when rechecking a questionable indication it is
absolutely essential to reclean that area and reapply dye and developer. Unless otherwise
specified. examination procedures shall conform to the requirements of ASTM-E 165.

l E.xpansion Join! Mllnufacturers Association. Inc. 7-1
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SEcno '8 - SHIPPING AND INSTALL.~nON

Responsible manufacturers of Expansion Joints take nery reasonable precaution. dlfOUgh stringent
purchasing specifications. receiving inspection. reliable design standards. manufacturing methods.
quality conrrol procedures. and packaging specifications. to assure the user of the reliability he requires.
The installer and the user have a responsibility with the manufacturer to handle. store. install. and apply
these Expansion Joints in a way which w111 not impair the quality buill into them. (See Seclion 3)

Some conditions of outside storage may be detrimental and. where possible. should be 3\'oided. Where
this cannot be accomplished. the Expansion Joint manufacrurer should be so advised either through the
specJficaiions or purchase contract. Preferabl). storage should be in a clean and dry area. Variations In

weather conditions should not pro\'C dctrimcmal to bellows·type Expansion Joints. Care must be
exercised to prevent mechanical damage such as that caused by stacking. bumping. or dropping.

Certain industrial and natural atmospheres can be detrimental to some bellows materials. If Expansion
Joints are to be stored or installed in such atmospheric environments. the system designer should select
malerials compatible WIth these environments.

8.1 SHIPPING TAGS

Expansion Joints are shipped with tags which furnish the installer with instructions covering the
installation of the particular Expansion Joint. These shipping tags should be left on me
Expansion Joint until installation. If the project coordinator wishes duplicate instructions so he
may properly plan his installarion. these will be furnished on request.

8.2 SHIPI'I ·G DEVICES

All manufacturers should provide some means for maintaming the proper face-to-face dimension
of an Expansion Joint during shipment and installation. Sometimes these consist of overall bars
or angles welded to the flanges or nipples at the e\.tremities of the Expansion Joint. At other
times. they consist of washers bolted between equalizing rings. or they may take the foml of
wooden blocks between equalizing rings. Although such devices are adequate protection for rhe
Expansion Joint during shipment. storage. and installation. they will not be sufficiently strong to
protect the Expansion Joint or piping system if the line is hydrostatically tested prior to the
installation of anchors and guides.

Changes in ambient temperature ofa newly installed pipe line can. in long runs of pipe. result in
considerable themlal expansion or contraction. Hydrostatic testing. particularly in wann
weather. will cause an appreciable drop in pipe line temperatures. II is obvious from the
foregoing that an Expansion Joint may be subject to considerable flexing before the system is
placed in operation. Shipping devices must be removed before an Expansion Joint can function
properly and must be removed before hydrostatic testing of the pipeline.

ShIPPll1£ devices whIch must be remm-ed from Expansion Jomts manufactured by members of
the Expansion Joint Manufacturers' Association. Inc., are usually painted yellow. or otherwise
distmctively marked as an addirional aid to the installers.
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8.3 INSTALLATION

It is important that Expansion Joims be installed at the proper lengths as recommended by the
manufacturer. They should never be extended or compressed to make up deficiencies in pipe
length. or offset to 3ccommodatc piping which is nOI properly aligned unless such installation's
tolerances have been specified by the system designer and anticipated by the Expansion Joint
manufacturer. Do not neglect pre-compression or pre-extension of the Expansion Joint where it
is required or as designaled by the manufacturer. Generally. such instructions arc included on
the shipping tags and additional infonnation is available in Section 2.

All Expansion Joints provided with internal sleeves should be provided with flow arrows or other
suitable means of assisting the installer in properly orienting the Expansion Joint to flow
direction. Correct installation of Expansion Joints with illtemal sleeves is Illost important and
should be checked by the installer. (See Section 4.10)

In order 10 insure the proper functioning of any Expansion Joint. it is highly important lhat all
pipelines in which the Expansion Joints are located be suitably 3l11,:horeu. guided. and supported.
(See Sections 2.2 through 2.10)

Remember. a bellows is designed to absorb motion by flexing. The bellows is sufficiently thick
to withstand the design pressure, but also sufficiently thin to withstand its cyclic movement
Optimum design will always require a bellows of thinner materials than virtually every other
component of the piping system in which it is installed. The installer must recognize this and
take all necessary measures to protect the bellows during installation. Avoid denting, weld
spatter. a~c strikes. or the possibility of allowing foreign matter to interfere with the proper
flexing of the bellows. With reasonable care during storage. handling. and installation. the user
will be assured of the reliability designed and built into the Expansion Joint.

8.4 GASKETS

When removable flanged sleeves are inserted in the Expansion Joint. an extra gasket is required
between Ihe face of the Expansion Joint and the back face of the flanged sleeve. i.e.. two gaskets
per Expansion Joint ordinarily, three gaskets if onc flanged sleeve is used per Expansion Joint
and four gaskets if a pair oftdescoping flanged sleeves are used. Caution should be used with
graphite impregnated gaskets in contact with stainless steel facings or sleeves al high
temperature.
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8.5 RECOMME 'OED INSTALLATION INSTRUCTIONS

Metal Bellows Expansion Joints have been designed to absorb a specified amount of movement
by flexing oflhe thin-gauge convolutions. Ifproper care is not wken during inslallalion. it may
reduce the cycle life and the pressure capacity ofIhe expansion joints which could result in an
early failure of the bellows element or damage the piping system.

The following recommendations are included to avoid the most common errors that occur during
installation. \Vhcn in doubt about an installation procedure. contact the manufacturer for
clarification before anempting [0 install the Expansion Joint.

DO'S

Inspect for damage during shipment. LL'.. denls. broken

hardware. water marks on carton. etc.

Store in clean dry arell where II \\ ill not be exposed 10

hellvy tmffic or damaging environment.

Use only designated lifting lugs.

Make the piping syslems fit the expansionjoinL By
slretching. compressing. or olTselling the joint to fit the
piping. it may be o\cr.;tresscd when the syslem is in
servke.

It is good pmctice to leave one Ilange loose Ilntilthe
expansion joint has been filled into position. Make
necessary adjustment of loose flange before v. e1ding.

Install joim \\ ilh :IITOV. pointing in the direction of flov..

Inslall single Van Stone tiners pointing in the direclion of
flov... Be sure 10 install a gasket between the liner and Van
Slone flange as well as betweenlhe mating flange and Imer.

With telescoping Van Stone \inCl;;. II1stall the smallest 1.0.
liner pointing mlhe direction offlo\\

Remo\e all shipping de\ ices after the installatIon is
complete and before any pressure lest of the futly mstalled
system

Remove any foreIgn malerialthal may ha\e become ludged
beh\een the cOll\olutlOns.

Refer to EJMA Standards for proper guide sp:lcing and
anchor rCl.:ommcndations.

DON'T
Do not drop or strike carton.

Do not remo\e shipping bars until installation is
complete.

Do nol remO\·e any moisture-absorbing dessicant bags
or proteclive coatings until ready for installation.

Do not use hanger lugs liS lifting lugs without approval
of manufacturer

Do not use chains or :Iny lifting devicc directly on the
bellO\.\ s or bellows cover.

Do not allow weld splatter to hit unprotected bellows.
Protect \\ tlh weI chloride-free insulation.

Do not use cleaning agents that contain chlorides

Do nol use steel wool or wire brushes on beltOV\s.

Do nol force-rOlate one end of an expiLnsion joinl for
alignment ofbolt holes. Ordinary bel10ws :Ire nol
capable of absorbing lorque.

Do not hydrostatic pressure test or evacuate the system
before installalion of all guides and anchors.

Pipe hangers are not adequate guides.

Do not exceed a pressure test of I 1 2 times the r.lled
working pressure of the exp.lnsion joint.
Do not use shipping bars to retain thrust iftesled prior to
instnllation.

The manufacturer's warranty may be void if improper installation procedures have been used.
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SECTION 9 - FEATURES, ACCESSORIES AND MATERIALS

9.1 M ULTI-PLY BELLOWS

A multi-ply bellows can be used in many applications. II is important to understand the
functional characteristics of each type of construction. These Standards apply to bellows with no
more than five plies.

9.1.1 MULTI-PLY CONSTRUCTION WITII THE SAME TOTAL THICKNESS AS A
SINGLE PLY CONSTRUCTION

9.1.1.1 PRESSURE CAPACITY

The circumferential membrane (S~) and meridional membrane (5,) pressure

stresses are unaffected since the rotal bellows thickness is the same as a single ply
conslnlction. The meridional stress due to pressure (S~) will be higher for the

multi-ply construction due (0 the thinner material per ply.

9.1.1.2 FATIGUE LLFE

An increase in fatigue life over that ofa single ply construction will usually result
since the meridional deflection stresses (55) and (Sf,) aTC reduced due to the

thinner material per ply.

9.1.1.3 SPRING FORCES
A decrease in the spring force will result since the spring rate will be lower due to
the thinner material per ply.

9.1.1.4 BELLOWS STABILITY

Column stability is reduced due to the thinner material per ply. In-plane stability
is also reduced.

9.1.2 MULTI-PLY CONSTRUCTION WITH THE SAME THICKNESS FOR EACli
PLY AS A SINGLE PLY CONSTRUCTION

9.1.2.1 PRESSURE CAPACITY

The pressure capacity of the bellows is higher than a single ply construction. The
circumferential membrane (S~) and meridional membrane (SJ) pressure stresses

are lower since the total bellows thickness is greater. The meridional bending
stress due to pressure (S~) will be lower for the multi-ply construction.

9.1.2.2 FATIGUE LIFE

The effect on fatigue life over that ofa single ply construction will be minimal.

9.1.2.3 SPRING FORCES

An increase in the spring force will result since the spring rate wiJI be bigher due
to the greater total material thickness.

9.1.2.4 BELLOWS STABILITY

In-plane and colunm stability are increased due to the greater total material
thickness.
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