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This handbook is @ compilation of standards of construction

and a guide far specilying and purchasing non-metallic
expansion joints. The information set torth is based upon the
substantial experience in research, design and application of
rubber expansion joints by engineering personnel associated
with the member companies of the Expansion Joints-Piping
Division of the Fluid Sealing Association.

reference source of pertinent information and factual data for
the thousands of engineers whose daily concern is designing
piping systems and overseeing installations. No portion of
this handbook attempts to establish dictates in modermn piping
design. This handbook is widely used in customer inquiries
as a reference lor design and performance standards,

Meither the Associalion nor any of its members makes any

warranty concerning the information or any stalement set forth
in this handbook, and both expressly disclaim any liab
|f|{:ifjt‘|\10| l:'lf'ld f:".."fl?i[:"i]lJﬁl'l';'l:.:i LJ[1T1}:]BES (’]fihill'lg ||'5']'rl df:-"l'l(‘]!:jﬁ

i:l-":,' for

lo equipment, injury to persons or products, or any harmiul
consequences resulling from the use of the information or

& 1
reliance on any slatement sl farth in the handbook.

Figure 1: (ross Sechonal Yiew OF Stondid Spoal “Ach” Type Expansion foint

Careful selection of the expansion joint design and material for a given application, as well as properly engineered insiallation
are imporiant faclors in determining performance. These faclors shauld be fully evoluated by every person selecting ond
applying expansion joints for any application,

tRubber expansion joints hove been specitied and used for many years by consulting engineers, mechanical contractors,
prGEEL“E" WVESSE] GCSIgru:-_‘.:'S_ p|-:'_1|.’ CFIEEHCEZ?S ‘Df'll::l turn \l:"‘-," construchon I‘Irms_ _l-l":'r.-' are Ir|5|ﬂ:||7_.‘d ie] ﬂfcﬂn]moclﬂl{,‘ mowvement in

piping runs, fo protect piping from expansion and conlraction ond to insure efficient ond economical on-stream operations.

Rubber expansion joints provide timetested ways to accommodate pressure loads, relieve movement stresses, reduce noise
isolate vibration, compensate for misalignment alter plants go on stream and prolong the life of motive equipment. Rubber

expansion joinls, II'JET!";-EE!!'I'-.‘IIj ?Jw:,r engineers and fobricated oy skilled craftsmen. are used in all syslems conveying Huids under

()
(a4
o
S
=N
(0
o
el

pressuna {‘.Il'lf_‘:_,-"'f_.'!! viacuum at vanous liemperabures;

e Air Conditioning, heating and ventilating systems* in
commercial and institutional buildings, schocls, apartments,
stores, hospitals, motels, hotels and aboard ships

* Central and ancillary power-generating stations in communities,
factories, buildings and abeard ships.

* Sewage disposal and watertreatment plants,

* Process piping in paper and pulp, chemical, primary metal
and petroleum refining plants.

*ASHRAE Handbook and Produet Dir

T "Rubber” in this cok

| 984 Systerns, Chapter 32.

mas of elastomers, synthaic as well as natural rubber

g relers o all

«| 800-233-6294
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Product Description of Rubber Expansion Joints

A.DEFINITION: C.2. Lightweight. Rubber expansion joints are relatively light
i L . L eighl, requiring no spacial handling equipment 1o posifion
A norrmetallic expansion joint is o Hexible connector tabricated S, [CHOING. (09 Sr0is. T Jling equipment 1o pas
b ke b [z i i ‘ conkibuting 1o lower installation labar costs.
of natural or synthetic elostomers, lluoroplastics and fabrics and, :
if necassary, metallic rfflml-:::'rern-:-nr:. to provide stress relief in C.3. Low Movement Forces Required. The inherent
b - ey y 2 o d e Abeats / P . o 3 s
piping systems due fo thermol and mechanical vibration and/or flexibility of ubber expansion joints permits almost unlimited
movemenis flexing to recover fram imposed movements, requinng
Mateworthy performance teatures include flaxibility and concurent relafively less force fo move, thus preventing damage to mofian
movemenis in ither single or multiple arch type construction, equipment. See Tables V & V.

isalation of vibration and noise, resistance to abrasion and

C.4. Reduced FG.HQUE Factor. Compared fo sleel, the
chemical erasion

inherant characteristics of natural and synihetic elostomers are
B. FUNCTIONS: nat subject o fatigue |;_1r‘_-<_1uf| i Of embritlement .{_1||-;J:_r_1.r-:e.v(-:.'|'
any electrabytic action because of the steel-ubber interface of
Engineers can solve anficipated problems of vibration, noise the joints and mafing Hanges. See Table I,
shock, corrosion, abrasion, stresses and space by incorporating '
rubber expansion jaints into designed ."'.l ng syslems C.5. Reduced Heat Loss. Rubber expansion joints reduce heat
oss, giving long maintenance-hes service. The added piping
B.1. Reduce Vibration. Rubber expansion joints isclale o required for loops, contibule to higher operaling cosls alter going
reduce vibration caused by egquipment. SDT!'-L equipment requires on stream due to an increase in heat losses. B
mofe vibration conlrel than others. Reciprocaling pumps and _ . _
compressors, for example, generate greater unbalanced forces €.6. Corrosion, Erosion Resistanl. A wide variety of natural,
than centrifugal equipment. However, rubber pipe ond expansian synihetic and speciol purpose elastomers and fobrics are available
pints dampen undesirable disturbances including harmonic 1o the industry. Materials are treafed and combined to meet a wide
overlanes and vibations coused by centrifugal pump and far range of proctical pressure/lemperalure operating condilions
blade frequency, This is based on actual tests conducted by o conosive aftack, abrasion and erosion. Standard and speciol e
nationalky gnized independent lesting laboratory. Rubber sizes of rubber expansion jaints are ovailable with PTFE/TFE/FEP
expansion |oints recduce anrsmission of vibration ond protect liners, labricoled 1o the -.'ﬁl"‘hi_"ill':':hﬁr‘!} af the jcint l'r'.?.'.l-,'_ as added
equipment from the adverse effects of vibration insurance against conosive oftock, Fluoroplastics possess unusug m
See Appendixes F, G and Chapter VI, Section B. and enique characteristics c?f thermal stability, nonsticking surface,
o extramely low coefficient of friction ond resistance 1o practically ol Ll
B.2. Dampen Sound Transmission. Subsequent to going comosive fluids and foims of chemical attack. See Table 11,
on siream, normal wear, cormosion, obrosion and erosion h
evenlually bring obout imbalance in molive equipment, generating €.7. No Gaskels. Elostomeric expansion joints are supplied with
undesirable noises transmitied to occupied areas. Rubber flanges of vulconized rubber and fabric integraled with the tube, n
expansion |oints fend to dompen ransmission of sound because of 'ﬂﬁl’.l-"lg the use of -gﬁ.%kﬂ‘b unnecessary, The ﬂ'—'-l.':llil"lg surtoces of
the steebrubber interface of joints and mating flonges. Thick-wall the expansion joint equolize uneven surfaces of the pipe flange 1o <
nibber expansion joints, comparad with their metallic counterparis, provide a fluid and gostight seal. A ring gasket may be !eqwed
reduce considerably the transmission of sound, tor raised face flonges. Consult manutacturer about specilic I
See Appendixes F, G and Chapter VI, Section B. applications
B.3. Compensate lateral, Torsional and Angular C.8. Acoustical Impedance. Elastomeric expansion joints U
Movements. Pumps, compressars, fans, piping and related significantly reduce noise transmission in piping systems because
equipment move cul of alignment due to wear, load stresses, the elastomeric composition of the joinl acts as o dompener thal
relaxation and setling of supparfing foundatians. Rubber expansion absarbs the greatest percentoge of noise and vibration
oints compensate for lateral, torsional and angular movements, See Appendix F
eventing noge and undue downtime of plant operations.
E:;:T:gfgsd'::gﬁf"aigéﬂ:;;efi:;ﬂl.ﬂﬁr;:ﬂ;;n?i.” i C.9. Greater Shock Resistance. The elasiomeric type
exponsion joinis provide good resistance against shock siress rom
B.4. Cnmpensa.’re Axial Movements, Expansion and excessive hydroulic surge, water hammer or pump cavitalion
contraction movements due to thermal changes or hydraulic surge
effects are compensaled for with shalegically located rubber Table I: Maximum Temperature Ratings
expansicn |n-| ts. Theyy act as helix springs, compensating for axial 2
movements. See Tﬂb.fea V & VI and Chapter VI, Section A. Reinforcing Tube or Cover Elastomer
C. ADVANTAGES: Fabric Pﬁf;‘“ Neoprene| Butyl | Nitrile| CSM | EPDM | FKM
The industry has allied itself with designers, architects, contractors 180°F/ | 225°%F/ |250°/|210°/| 250°F) | 250°F/ | 250°F/
and ereckon in L,':Eal-glll"lg and |:_|i_:'|f,_'n;_1‘||!g rubber expansion joinks Nﬁm 82°C wee | 121°c| estc 121°C 121°C | 121°C
under rigid stondards to meet presentday operaling conditions. The = = - 2 -
ndustry hos kept abreast of the technological advances in rubber Polyester ]gg;_f 21?}5?:{ 215;:?5 2.;];? 215;1?5 :;52'::1? E;SETE

provide rubber expansion
2 in other maoterials Aramid 180°F/ | 225°Ff |300°RS|210°F/ | 250°F/ | 300°F/ | 400°F/
am 82°C 107°C | 149°C| 99°C | 121°C | 149°C | 204°C

compounding and synthetic fabrics to
pints having advantages not availg

C.1. Minimal Face-to-Face Dimensions. Minimal facetotace

dimensions in rubber expansion joints offer untold economies Moto: Temperatures listed above are the typical maximum degree rafings

compared with r_g_';._:,,‘h.' EXpansion bends or Impg The relative cost for continuoos vse, All fabrics lose a percentage of thedr !f.-’eng.lr'l in relation

¢ to exposwre femperaiuvre and duralion. That being said, higher operating

51 f Wi ks dae b vk 3 | temperatures may be achisved if aperation prassures are reduced and sound
cint; however, lolal costs are higher when considering plant engineering proctices are vsed during the design and manufacturer of a product

space, instollation labor, supports and pressure drops

See Tabl'e_sv& Wi, o o ] 800-233-6294
Compiiments or General Kubbe g general-rubber.com
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D.CONSTRUCTION DETAILS:

D.1. Tube. A proteciive, leak-proot lining made of synthefic D.3. Carcoss. The carcass or body of the expansion joint

o natural rubber as the service diclates. This is o seamless tube consists of labric and, when necessary, melal reinforcement

that extends through the l e fhe o 2 edges of the Hlonges

lts purp o eliminale the possibl ity i ials baing D.3.A. Fabric Reinforcement. The carcass fabric reinforcement
handled : : T| ase is the flexible and supporting member b n the tube ond

ubes can be dasi sevice condifions ‘U| -| amical cover. Standard constructions nomally utilize high quality synthetic

pelcieumn, sew Oge, Gussous anc 1 a I'_l"l"lvt moleric |- SEE rgbres I |'.'|i.-'|'!. '.\I".l'lll'.il '-.F.}."l C3 can '.Il"' De U

I::lﬂd Il, and Flgure I. hures, All fabric plies are impre .
synthetic compounds lo permit Hexibility between the fobric plies

D.2. Cover. The exterior surlace of the joint is formed friom See Tabfe ! .-:md Figure 1.

natural or synthefic rubber, depending on service requirements. Ti

rrime function of the cover wedec! the carcass fiom @ D.3.B. Metal Reinforcement. Wire or salid steel rings

domage or abuse. Speciol polymers can be supplied 1o embedded in the carcass are fequenily use d os strengthening
resist chemicals, cils, sunlight, acid flumes and ozane. Also, o membsers of the joint. The use of metal somatimes raises the rked
protective coaling moy be applied fo the exterior of the join worKi “'L] pressure and can supply rigidity 1o fhe joint for vacuum
tor additional profection. See Tables | and I, and Figure 1. service. See Tﬂb'lﬁ' IV and F*Q'-"'E L.

TABLE Il List of Elastomers Used in Expansion Joints and Rubber Pipes

MATERIAL DESIGNATION RATING SCALE CODE ELASTOMER PHYSICAL AND CHEMICAL PROPERTIES COMPARISON
7Outstonding  3Fair fo good | S Q 3 = EOFO X=X EEEE g@@ﬁ #3%% ﬁggﬁ Qe=0
&-Excellent 2-Fair ag:_'g; EE., =|O0T55 (mEd|m& & EZM} mESE Ué:ﬂg
L |mEEE mgg 5o |ES=E gr,:,-'ﬂc EETin| & EoT
SVery Good  IPooriofair |~ D2 IoRBZ | R F Q=268 20 Z | 2250 ;'553”
B | Bn | | TBRREEICIARIE GG SE E
L] =y m o | L . s )
..__& ig X-Contact Mig. Q’ - Eé% o -u% 599 = 5
= 5 COMMON NAME 2|0 =
= 5 a CHEMICAL GROUP NAME o
NEOPREME
CR BC BE CHLORCPRENE 4340 | 4400 | 2346 |4543 ]| 5424 |5245| 4444 | 55465
GUM RUBBER
NR AA POLYISOPRENE, SYNTHETIC SAXX | X004 | 0033 |[0&55| 646486 | 64627 5052 | 4020
MNATURAL RUBBER
IR AA POLYISOPRENE. SYNTHETIC | 53 X% | X004 | 0033 10655 | 6646 |6226| 5052 | 4020
BUTYL
IR AA ISOBUTENEISOPRENE 5654 | 4034 | 00486 0455 5430 |5264| 4045 | 65506
CHLOROBUTYL
CHLORO-ISOBUTEME-
CliR AA BA ISOPRENE 56454 | 4034 | 00464 |0455| 5430 |5264| 4045 | 6554
BE BK CH BUNA-N/NITRILE
MNER MNITRILBUTADIEMNE 4350 | 4520 | 4644 |[5541| 0554 |4544) 3034 | 4022
SBR/GRS/BUNA-S
SBR AA STYRENE.BUTADIENE 53X2 | 4004 | 0033 |0&655| 4544 |4425] 3053 | 2020
csM
CHLORC-SULFONYL-
CSM CE POLYETHYLENE 5644 | 4431 | 2346 |4543| 5222 |4244| 3444 (6767
FLUOROCARBOMN
FKM HE ELASTOMER 5660 | 4610 | 6665 | 6553 | 5562 |4555| 2627 |Z777
EPDM
BA CA DA ETHYLEME-PROPYLEME-
EPR DIENETERPOIYMER 5656 | 6036 | 00468 |0766]| 7546 |6545)] 40568 | 6767
PTFE/TFE/FEP
FLUOROETHYLEME-
AFMU POLYYMERS FZZT |\ F7TT | 7777 | Z37X] XXXN | XXX4 | XXX7 | Z7T7
sl GE SILICOMNE 5550 | 2X02 | 0024 |'25446 ]| 40346 |&020] 2247 | 6644
] B00-233-6294
g general-rubber.com




Types of Rubber Expansion Joints and Connectors

A."ARCH" TYPE:

A full foce integral Honge design is available in both Single Arch

and Mulliple Arch T TF_.L,:. These l"r'j‘-ll;_ ypes can ba monuloctured
» meet the requirements af AS F1123-87 [Mote; Tha L5

used MILE- ':33"'5'3 Class AType | as its

in, but has adopte -J I| = ""l.‘:- hA 5 ificati

on design series,

s See Table IV

Movy previou
standard speC h
These types are availab
based on the application pressure require;

3 1M SEVETT 1' ’

A.1. Single Narrow Arch Type. Constuction is of fabric and
rubber, reintorced with metal rings or wire. The |._.|- loce langes
are integral with the body of the joint and drilled fo contorn
the bolt patiern of the com F"
This type of 1

n meic il flanges of the piy

{ sufficient thickness 1o form
a tight se ---::rng-.:s without the use of gaskets
The shortest facetotace dimensions are available 1 this ype af

construction. See Table V and Figure 2A.

face fla
st the metal

Figure 2A: Single Norow Arch Type Exporsion faint

A2, Multiple Arch Type. oints with two or more arches may
be manulactured to accommodate movemants greater !hl’_].l those
of which a Single Arch Type joint is copable. Mulfiple Arch joints
af most I'“'l"_'l"'l'..l".l'.'l"."l.lf-':"’i afe '""]I'"""""_"E||'.'75 at E!l'_'l"l'.'j":lifa' sized '.'.'I!l'_l'!"if-

e capoble of movemenls of a single arch mu d by the

ent upon the number of ore n order o
oteral stobility and prevent sagging when the joint is in
in a hari al position, a maximum number ot fow I_. ,_'||r}..—\. 5

See Toble Note 3.

recommended

Figure 2B: Multiple Arch Type Expansion Jaint

r of arches. See Flgur& 2B. The minimum length of the jaint

A.3. Ughf‘,*.-’efg.r‘.ll Type. Both the Single Arch and Multiple
Arch T ,F o5 Ore gvo |-.'_:'..'r'- nQ |I_f_|!l|1’\r7_-!.';||'|" saries from
monufacturers, Dimensionally the same as the siondard produc
except for reduced body thickness, this series is designed for

lower pressure and vocuum applications. For o MNoArch desig

see Section H.3, this chapler. Contact the manufachs

specilic information

A.4. PTFE Lined. Spoocl Arch Type joints are
standard pipe sizes with Fluoroplastic linets of TFE and
These linars are fobricated as an integral part of the expansion
oint during manufactiure and cover all '.--'_—I'.ud }.Llii_l-' es in the

and flange areas. Fluoroplastic pr“ i
to almost all chemicals within the §

expansion [oint b conshuc n-.--.

A.5. Wide Arch Type: This type, ~.nrru|-1r o
pe, Is avall _.l le in @ mek |||| reinforced on
reinforced design. Generally, the V Nide Arc h fype featuras

greater mavemenls than the 5 und-_].n_. Spoal * .f-.r,_| Type. See

Table V1.
A.5.A Non- .-ne.fm'l'ﬁc Reinforced Design.

similar 1o the Spoal “Arch” Type except the caorcass
ln-.-!.J ring reinforcement. Pressure re

nstrucie

contain wire

I‘|':_',|,-E|' ne use -:_-" Spex il exdernal
nished with the joint. Avolloble also in o

gn. See Figure 2C.

s accomplis
retaining sings fi
“Filled Arch’

CHAPTER 11

Figure 2C: Wide Arch Non-Metollc Reinforced Type Expansion Jaint
A 5.B. Mcm]’hr Reinforced Design. A mo --r_J version of

) » ulilizing solid steel rings in o carcoss
base of the arch. The reduced body thickness requires
1| retaining rings ovailable from the manufaciurer

See Figure 2D.

Figure 2D: Molded Pids Arch Mefallc Reinforced Type Expansion Joit

«| 800-233-6254
g general-rubber.com




B.REDUCER TYPE:

*TAPER"
ints are
be manutacture
tric

used 1o conr
el OS5 @ O

Reducing expansian jo
15, TNy m

the axis of

end c

nitie reducear naving ne

an -
each other not desirable.
e of lope
i l-'n hurer
3 "_‘qu-:r af I| £ P

rches. See Frgures

¥ , :
lopers in excess of 2 es are

Recommendations concerning the deg
cbtained from th
Mormally, pressu res are bas
vith o '.\-| il I

O WOrking

yres should |

nsicle gimensions, Avo

Figure 2E:
Concentric Reducer
Tivpe Exponsion foint

Figure 2F:
Ercentic Reducer
Tvpe Expansion faint

C.CUSTOM TYPE:;

Ciicahons K

||I I spe
rparallelisy

Cifset joints are cuska

|I.J|| ne IIr‘J||
xl'

'I|..J—I L

of the axis of the pF ing
s used in close
rachcol o conect
rr::!'-, the rr.Il- sty

: size r1|

nitial m

mi i"l "j"|'1" anl with ¢

tollows the prac

Hcatio

|._:|'|I:; See Figure EG.

arders for offset

Figure 2G:
Custom Type Exponsian foint

D.

SLEEVE TYPE:

d mulliple arch
n Constiuchions
requirements

10 pressure | mikahons

ovement ol

juired

Are h

D 1. Sleeved Arch Type. This jcint is similar to the

= [See Flgure.s 2A and 28) ex that the

er |d~ have an |.D. dimension eaql o
These joinls are designed ko slip over the

e and be held securely

This type of

straight r*r.:l ot the

wilth clamps

aining -Jdu,._

sealir ng SEe Frgure 2'H

Figure 2H:
Shoave Type Exponsion Joint

ensionally the same as the

chkness

D.2. hghrwe:th pr
of reduced body th

sure and woou
multiple ¢

This zex¢

nes of clamps «
gene :| y offers greater Hexibility h_.r. the spoo

hype

con be manubac fure d in

D 3. En.farged trmf Type. Ir.d joint
| b

5 the same as the

ol ihe |crimt

[I|-||[_a-. xhl the rest

pipe

SPECIAL

FLANGE TYPE:

E.1. Enl'nrr'er.l Flange Type. Expansi on joints ulilizing o full
foce inte | flange design can be f ]

Hange on o % ||'p|:- )

joint caon k vith a Hange 1o mote fo an 8" {203 mm|
pipe flan = ar |-| a 12" 1305 mm| ilr_:n:'__]-'_— an the
sthar end a 12" 1304 mm !

3 alions may be fumishe
1 joint ca L:- [LI ||5.l|§, ]

"fl |"dr“ AMEI B

and the dr |-Ar{

. See Figure 21,

tral rods will be

alher end

Figure 21:
Enievged Flange Type
Expansion foint
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E.2. Weld-End Type. Sev
jint with weld-end ;
welded info
before final installation

joint b 1rri d I

| manutacturars offer on expansion G. RECTANGULAR WITH ARCH TYPE:

allow the unit to be d
N -':Ld lo asst
asically i :
eldend nipples

A custom made flexible connectar for
JUETent
f il n love

use with rectangulor |

Turio
g Pressure s

b Qccommooal

“ommally, I ere are shee l-. [ B und the :u-:'l_r-|':-!"-r of movement than the i

the rubber sleeve end 1o reinforce | & I-ll"rl’.:r.'.r matal bond |“|HI;. .: .I. . Frgure 2
bype joint Avch Type Rechonguk

See Figure 21

FDESIGNS FOR REDUCTION OF
TURBULENCE AND ABRASION

The open-arch design of the Standord Spoal Type Expansion Joint

Io reduce possible furbu

clion of salid materials thal may se
ind remain in the archway

H."U™ TYPE:

|
HALS "|||:_'|':f oe
e U” type joints are availa Hc fo

F.1. Filled Arch Type. Archtype
supplied i

r low pressure applications in
=5ign o and for higher pressure service
f the single arch typa

with a bonded

exlamal -!_'II!'i Ir

jaints also have a =
Filled noQ noeorch moc

'§| Sl J 1 Qurnng 4
cass, decrease the
n;_| onby V\l'.‘_‘.:l nec

H.1. External Full Face .'nfegml' Fn'nnge Turbine to
Condenser. This lightweight customrmade flex H

33T,

|':I"|‘ 15

5 construchea
reinforcemeant

A MOxHmum

o and |’*hl| UsL "l W
aint is recommended for full
i | 25 PSIG '; 72 i---;u
cilitate installation and Iw__

jcinks mll .Ill.

See Tables 'I."& W und F.lgure"?_l

sacuraly bolled in pl
rings for vacuum
S0 Jpport nr
sarvice. The joint m

rech gL lar .-'.|'|JJ ,_

retaini

WOl I '|"I
Figure 2: 5 Fi ZM
Single Arch Type Expansion Joint with e e
Filleed Arch

Figure 2M:
Extermal Flange Type “U" Connectar

F.2. "Top Hat” Liner. This produc! consists of o sleeve
extending through the bore o : an joint with a full H.2. Internal Full Face Integral Flange Turbine to
face I(,r.j._ an ane end hard wbber matal o CDI"IC,IIE."?SE-". This joint is similar to the

ternal Honge joint except

- it reduces trictional weor of the e *FJ INSICN (0Nl Gnd that conventional rehaini =
 flow, reducing turbulence. This F : of sleeve special support rir ed for vacuum e join! moy
: used where hig| sity fluids 15 bars, are be rectongular, rour wal in shape SEE Flgure J?N which

up or caking’ de o reclangular version with special support rings. Based on
ovements and in furn nstallation, field splicing may be ne
jo ilure ||f_,$ are
required on .-hh~ axpansion joints, See .qu'r..lre 2K,

eing ransmitted, Thase fluids n
at '| = open arch or arches, whict

Figure 2N:
Intemal Flange Type “U™ Connector

Figure 21
Top Hat Liver

«| 800-233-6254
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I"\-||| ,\'_l
”flr".*m.
A

H.3. No -":'n' .r‘.' 'rJ,_,J"J T}-‘pe The ¢

1o the 5i

Type except modil

This connectar will absarb vibration and scund. A reducer version

i5 shown in Figure 20
See Table Il for pressures and Figure 20. For allernate

designs, see Chapter V.

Figure 20:
No-Areh™U*™ Type Connechor

I.LBELT “DOGBONE" TYPE

from conc
around the connecting ductwo
s of || 5] r.-.--.l‘l
xpands during operation
s
i’ "|] K '-5_: Srane |.|-5-:""
splocemeant

element only,

sure steam furbines

Dogbo

componants,

nd lateral mos

os the equipmeant heats and &

It is initially furnished w |‘ speciolly machined

lam F"JII' ] ||" LIMes,

as o component "| the condenser. It is
|||| vacuum and of e r'[n" ihures up o 250 F Fu
nging of the wbber

nl, consists of |cJ ninated fobri

of the Hexible elem:

salid bulb o

ed and con

all bond
Ided, Althaugh differer I elasiome !:_:|_~| 4
ible o 'p[~| i

n has praven to

arafing condilions, the

o 'I-_"'::-|_:'Il_‘.:i‘-'

enduring combination, It is best to consull

manulaciuness

-:}x;;&n(—‘.!' o !_-I_.-EF:’_i['-?- 'l e most SURETH r!"l_ln-""l'lil‘.;

al element

whedher It is new construction of replacement. As o

whose failure will shut down

el o

shaoul grade malerials,

e given 10
satety and reliability

."'\-_" Do

-j|
point |_.-{__-"'F| in

e it

ints will require o splice 1o moke endless, at some

_|'|.|:’.l_l:3| £
1 b supplied
len require

[

ORSIrUCior

ircumstances, only one splice per joint is
ary. For new ¢ most Dogbon

with a laciory splice. Subsequent replacements, most of
due o added interters
In any case, splicing 3
cily tor, ar are ¢
compatibility of 'I-..-: materials and provic

See Figure 25.

snce within the conden

a field 3,*J|=-:-'-

d technicions that
QCILre:

d be done by skille

:d bry the manuf

wiork d This insuras

Ao

'L"'a'-'_'l'll'_]fl"_.l 1o

Ine enfire exponsic

Figure 25:
Balt Type Exparsion fint

sirmilcr

J. SPHERICAL TYPE:

The design incorporates a long radius arch, providing additiong

!II\._.'r‘.:'!"I-:!:l copabiliies when compared lo ._:-|-'IH‘I tpes. The arch is

nead of F I »d Arch |. |_,.-\. const

chion

sedl-cleaning, & liminatir g the

See Chcpf&r I for Spherical F.fouhng Hunge -::\'es.lgn

J.1. Integral Flange Spherltal' i'}fue Basically the same
design as the Floaling Flang e [See C.Frap]'er i,

: flanges are int = body of the joint

0 N0 IF,I sl =-r|n:3 |. 15 a hunct ;,_:: 'l e '\F_""_':i_':l']: WWELWVE

well oz the desig
£

Spherical

BHCE LIH

-.n:-;w-&l.n-

ang ils o

tin the body,

Iy plocemen
Specia
required. Conlact the manulo

wfing. See Figure 2R.

Slaining nngs refaining rings are somehmes

Figure 2R:
Sphesical Type Expansion foimt
with integral Flonges

K.FAN CONNECTORS:

Industria

connecion

fans and their related ducting frequently require a Hexible
I absoth vibrotion, reduce noise -J'ud orovide an easy

access o fans wh | or cleaning is requ

Elastomieric

tan connectors have a lighter body and Hanges designed 1o malch
ihe specitic fon design, L
aporoximately = 2 P3IG [14 kPa) to match the service
as 2-1,/2" [53mm| are available. Slipov
tied. See Figure 2T,

LT i-r' III-Z_E'II PressU re U'Ii‘i VaCuum nalings arg

Facetot

fan

dimension as sho

conneciorns also frequently spec

Figure 2T
Rectangulor Fan Connectar
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LHINGED TYPE:

Hing
rolation in one plane. The armangement consists of a pair of hinge
plokes connected with pins an hed fo the expansion joints’
external or internal hordware, The hinge assembly must be designed
fer the internal pressure thrust farces of the system —i-ngrjr;] hyoe rubber
expansion joints can be used in sels of two or three to absorb |ateral
movement in one plone, See Figure 2U.

ad type ubber expansion joints are designed fo permit angular

Figure 2U:
Hinged Typa Joint

M. GIMBAL TYPE:

Gimbal type ubber expansion joints are designed to permit angular
rotation in mulliple planes. The arrangement consists of hwo pairs

of hinge wilh pins lo o comman gimbal ring and
attached to the expansion |aints’ &
gimba assembly must be :_:t-'_t.:ur'ml_ll far the inlermal pressure fhrust

ternal or internal hardware, The

farces of the system. Gimbal type rubber expansion joints can be
used in sets of two, or sets of hwo with a single hinge type joint 1o
absorb lateral movement in multiple planes. See Figure 2V,

Figure 2V
Gimbal Type Join!

N. UNIVERSAL TYPE:

Universal ype rubber expansion joints are designed o permil
exension, compression, lateral and angular movements. The
orrangement consists of hwo rubber expansion joints connected by a
center spool with resiraint hardware

See Figure 2W.

Figure 2W:
Universal Typa Joint

0., PRESSURE BALANCED:

Pressure Balanced type rubber expansion joints are designed 1o
absorb compression, laferal and angular movements while restraining
the pressure thrust force. The amangement consists of iwo or thres
rubber expansion joints and interconnecting hordware, oftoched to

the external or internal interconnecting hardware

0.1. In-line Configuration Type. This configuration is
designed to function in o siraight pipeling with no provision for
anchors, The balancing rubber expansion joint needs 1o be twice
the effective area as the main rubber expansion |oint

See Figure 2X.

Figure 2X:
ireLing Prassive Balonced Jome

designed o lunction with incarparation ol an elbow. The
balancing rubber expansion joint can be the same effective area
as the main rubber expansion joint, See Figure 2Y.

Figure 2Y:
Ebow Fressure Baloned Joint

«| 800-233-62594
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Table V: Typical Narrow Arch Expansion Joint Mavement/Spring Rate Capabilities
MOVEMENTS SPRING RATES

lbsfin  N/mm lbsfin  Nfmm filbs/deg  Nm/deg

—
s .

8=
o

=i
[+

_—
[-] =
g B
= B
a5 5
= Wl

COMPRESSION

] b 1/1 4 & 10 :
4 3 & 180 TA6 11T 14 6 1/2 13 125 794 51 183 &7 438 T A0 A3
/2 40 & 150 TA6 0 M1 14 & 1/2 13 18.5 353 i 459 Bl 574 2 A5 20
7 50 & 150 A8 N 14 & 1/2 13 145 423 74 552 7 700 123 A0 Al
M5 & 180 TAE T 1M 4 142 13 1.5 530 13 - 121 162 133 A0 48
3 5 & 1500 746 N1 14 & 1/2 13 10.0 635 111 828 145 824 14 A0 110
¥ om & 1% e 1 14 @ 1/2 13 B3 141 130 965 16§ 888 145 1.3 1.8
W0 & 0 N6 1N M & I 13 75 M8 48 N4 193 9 187 19 24
5135 4 150 7 T 1M & 12 13 &0 058 185 130& M1 WWE 19 37 50
[ 150 & 150 7A6 11 14 & 1/2 13 50 1271 13 1652 189 184 16 64 8.7
8 W & 50 1NAE 18 3B W 172 13 55 1412 W 1637 322 1506 264 12.7 172
0 250 & W0 UA6 1 38 W 07 13 45 1766 0% 7096 407 1618 283 4.2 328
12 300 8 200 106 1 38 W 172 13 s L AT TR B [ TR 42 57,1
M350 8 00 N4 W 38 W12 13 335 1853 375 ML 417 7 39 19.2 §0.3
5 400 8 0 N 18 I8 W 10 13 175 B 37 IS MY BT 49 16 103
18 45 & 200 1176 MW 34 W0 172 13 5 e | R (1] 543 2640 497 {11 144

<
=
=]
£

4TS IV N N 1
2050 10 20 1306 2 76 N 12 13 2%
M 0 10 B0 W H T N 1/2 13 0
% 650 0 .0 1506 M 12 3 12 13 13
2700 10 20 1506 W 12 13 12 13 20
000750 10 W0 506 M 2 ¥ 2 1w
2800 10 20 1506 M 12 13 12 13 18
MBS0 0 0 IS8 M 12 13 12 13 1T

2647 46 340 602 3176 S5 152 pill
M3 510 §78s b63  3Me ST 205 a8
378 % 4130 TR 3z a7 m i
aMe0 536 3M0 &% 358 &4 2 e
e ST 436 TR1 GMM 6B 32 518
B32 419 459 B04 4150 W 437 592
369 6eD 4899 858 4B B 335 152
4007 01 5602 9Bl 5602 9Bl £43 674

¥ %00 W W e M1 1372 13 15 4138 T4 5517 Be5 6326 1108 B4 1144
3 950 0 W0 1508 M 12 13 12 13 15 4475 TBL SB1E 019 e502 139 43 1278
40 1000 M0 W0 1506 M1 13 172 13 1.5 408 8 &A1 1077 G676 D149 1047 1413

4457 78D STER 1M13  AB4E 1199 1163 1517
4664 817 &O5T 141 TH4Z 1251 1270 17
4870 853 6333 110 T43E 1302 1660 8

4 1050 12 300 1M6 B % MU 12 13 15
CE B VAN 1 O AT A O T V' 13 1.5
44 1150 12 300 WA 7 % W 172 13 13

44 1200 12 3 NN X YK W 1A 13 |..25 587 891 &s0B MIST M2 13N 1825 174
800 13%0 12 30 M X v oW 172 13 1.5 5300 926 ABA4 1206 BOD4 1405 1968 1668
3 130 12 30 106 W% MW 172 13 1.25 8512 965 TiAE 1255 B34 145 1138 18H

M 1380 12 30 M8 7 s MW 12 13 1.15
56 400 12 300 WA X %06 W 172 13 .25
8 M50 12 300 WA 7 56 W 12 13 1.0
60 1500 12 300 A6 W ¥ W 1/2 13 1.0
66 1650 12 30 A6 W Y W 12 13 1]
771800 12 30 06 X e W 17 13 0y
B 190 12 30 WA 7OfE W 12 13 0%
B 210 12 30 M8 HO%AE W 12 13 1]
S MO0 12 W AR W OE WM 17 13 0.70
02 20 17 00 A8 WO W 172 13 b
0B 2700 12 300 A6 B OR W 172 13 .62
120 3000 12 300 16 WO MW 172 13 (.56
132 3300 12 300 MA8 7 %6 W12 13 051
144 3400 12 300 14016 1 96 14 172 13 047

ST 1002 T35 1302 BE0& 1507 2308 i
SR36  108% 7717 1351 BBRE 1558 14t 334
al48 1076 7992 400 SlG4 108 3310 4484
6340 114 3248 1448 47 1859 3537 4755
G996 115 095 1593 10216 1749 4768 5813
7632 1337 9§12 1738 10954 IMIB 5481 1702
8268 1448 10748 1682 11902 2084 1z 7520
8904  155%  NSIS 207 12850 2250 i1 11715
0076 1782 13208 237 M0 2538 13441 16223
10812 1893 14056 P62 15700 7749 16947 23003
11448 2005 14863 2606 16452 1916 21855 29630
1270 218 16517 2BRE 18550  3M9 29671 40454
13792 2450 18190 3185 0268 3558 33547 45481
15264 2673 19843 3475 I076  2BST  AT90Z 56164

L Ln Lm bm m L bm m in bm o e e e Pl Ped a3 fa) S8 EaS L) el Cad Ead S ER e b a3

NOTES:

A MOVEMENT CAPABILITY

S, P ali s IR Al e O Ml ALmbe & CFmEEP‘:\L'NDS

B SPRING RATE ik s lac] (it b i S
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Table VI: Typical Wide Arch Expansion Joint Movement/Spring Rate Capabilities
MOVEMENTS SPRING RATES

:

.2

lbsfin - W/mm lefin Wmm  lbsfin W/mm  felbs/deg  Him/deg

=
=

COMPRESSION

L AMIAL
COMPRESSION
AXIAL
EXTENSION

b i 116 578 | 176 ]
IF1/4 32 & 150 3M4 1w I8 11 5B 16 281 3 o 38 87 50 38 51 75 A0
/2 40 & 150 34 1% 116 58 16 FE| 3 185 46 344 &0 393 &9 11 15
i 0 &6 180 34 1M 6 M 548 16 18.1 3 1 55 414 7l 515 1 i a0
M2 85 & 15 3116 M 54 16 144 3 W &9 517 %0 LT | 100 A1 51
k| P T T " S T | A [ | S 16 12.5 3 474 ] 621 109 18 108 40 Bl
¥ o8 & 150 3M 1% 6 M 58 16 104 3 556 97 TH 127 b4t 17 75 1.32
4 Wl & 180 31 T8 11 5B 16 94 3 £36 m B28 145 714 125 1425 1.53
5 125 &6 180 34 19 76 1 548 15 15 3 13 [ [ . ]| B19 143 3 4
b 150 & 150 34 1% T8 11 58 16 b2 3 §53 e 11y 07 5 162 § 7
8§ M0 & 150 1304 3 NAE W58 16 LX] 3 1059 85 13 M1 N 198 10 13
W 0 8 00 14706 30 1006 17 3N 19 5.6 3 1B B un oW 11 nl 18 H
17 M0 8 00 1306 3 1A8 7 3M 1% 47 3 1588 178 066 MI 0 M MY L 43
14 350 8 200 1316 30 DA T 3A 19 41 2 1380 M3 1804 31r 16FS M3 14 19
14 00 & 00 137& 30 1A 17 34 19 34 2 1568 i 1064 342 1929 138 5 7
18 450 8 200 1306 3 1718 17 3 17 | | 178 313 23 7 W I 0 108
" Y- T S 0 SO F . T | A P 17 a1 | 1987 348 2560 452 LR 41T 114 155
X550 10 ™0 1L1AMe a7 34 1y Al 17 28 I N85 M3 /W 7 M 43 154 m
Mo 800 W0 M0 A8 3 34 1w 3N 19 25 | BRI A7 WM M2 W B 205 aTh
2 E50 10 250 15 41 1 25 34 1% 29 I 7795 402 2985 523 743 480 19 w7
8 Mmoo B30 148 4 1 25 fiL 19 2.3 ] KN 433 1214 363 1718 513 284 368
3 70 10 /0 1HE 4 I H 3 1% 15 | 49 464 3445 B03 3N07 545 a8 445
3 B0 0 0 158 41 I LI ¥ 1} 2 I BT 495 M M3 385 60 416 64
MBS0 W0 0 K5 41 | LT (b} 22 I 0 525 420 a6 4200 T3 464 54
3 900 W0 /0 KEO41 1 5 3 1% 19 I e 556 4134 T 4744 B3l 633 T4
3 730 10 A0 A 4] 1 25 an 1% 19 | 3356 5B 4363 Tid 4874 B54 107 959
40 1000 10 /0 15E 4l 1 B 3N 1% 1.7 I BI 618 4593 B4 5007 MY 781 1059
42 1050 12 o0 18 4B 1 i I VL 17 1.9 | 3339 585 4317 757 G140 B9R &n 1182
4 1100 12 W0 1B 4B 1 LT 19 1.9 I M9 813 4543 96 5356 938 952 1291
4 1150 12 00 148 48 1 B 3A 1% 1.4 | 3852 B0 4TS B3 S5TT W 1240 1708
48 1200 12 300 118 46 1 25 an 19 1.4 | 3815 668 4954 B68 5991004 136F 1854
$ 1250 12 W e 4B 1 T 1% 1.6 | 95 696 5163 S04 G018 1054 1476 0
§ 130 12 300 1-1ME 4B | % 3N 19 1.4 | M 7 534 M1 4235 10Wm 16013 ik
8 13%0 12 300 17/ 4B 1 LI 17 1.5 | 4% 752 55T 9IE MM 1130 1731 1347
B 400 12 00 17/8 48 1 n  IA 19 1.4 | 452 780 577 1013 e&72 1048 1848 1505
5 1450 12 300 17/8 4B 1 »n 3N 1# 1.2 | 4611 BO7 5% 1050  6BBR 1EDG 82 3365
1500 12 W0 18 4B 1 % 3 19 1.2 i 70 B3 A200 0B I 1344 1453 3587
&6 1650 12 00 B 4B | noin 1% 12 I SMr o %19 BN 1M PéE2 1342 ane 4360
Il 1800 12 300 1B 4B 1 25 3/ 1% 11 5 574 1002 7441 1303 8215 1439 4761 51
78 1950 12 300 118 48 1 VL 1% 11 5 4201 1084 BO&Y 1412 BYHE 1583 5166 7140
M 00 12 W B 4B I rL— 13 1.0 4] b678 1167 BEB1 1520 9437 1468 (2] BTET
B MDD 12 300 178 4B | LI T 19 A7 5 7632 133 WeN 113 N0ez 1537 10081 13668
0 2580 12 300 1T/ 4B | no 3N 1% A2 5 8109 1420 0542 1846 1775 2042 12725 17253
108 P00 12 300 1R 4 | 5 3 1% 17 5 B84 1503 11182 1955 124BF 2087 16391 1253
120 3000 2 300 178 48 1 23 4 19 10 5 9540 160 12403 20172 1391 434 12403 30374
132 3[00 12 300 178 48 1 n 3N 1% b4 ] 10454 1838 13642 2389 15216 2665 15140 Nz
1 5 11448 2005 14882 2606 16519 2893 3276 43625 |

144 3600 12 300 I7/8 46 YT 19 59

NOTES:
A MOVEMENT CAPABILITY B, SPRING RATE

C. FORCE POUNDS
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Appendix B: Common Flange Dimensions/Drilling Chart (For: Expansion Joints, Rubber Pipe, Retaining Rings, Control Units)

25/125/150 LB. DRILLING 250,/300 DRILLING | MAVY DRILLING
: Spedifications Specifications Specifications
] = ANSI B16.1-1975 Class 25 AWWA CZ07-07, Thl 2 £ 3, ANSI B16.1-1975 Class 250 MIL-F-20042C - 50 |b.
R~ AWSI B16.1-1975 Closs 125 Closs 0. Thl 4, Class E......eocveeeeee ANSI B14.24-1971 300 Ib MIL-F20042C- 150 |b
E = ANSHB16. 241971 e | WSS 5P-44 1975 Class 150 ANSI B16.5-1973 Class300 BU Ships Drawing B.176
: ; AWWA C207-07 Thl 2 & 3 SSSP-51 1965 MSS 1504 ... M55 SP-44-1975 Class 300
— -5 ) vernmeraseensee B 1914-Amar Sid for Ronges ............
= g ANSI B16.5 Class 125/
E & COMMON SIZE BOLT HOLE SIZE
[
i ] No. Of| Hole No. Of | Hele
BG 0p; o Holes | Din. oD, 8L Holes | Din.
1/4 | 212 e a 7/16 3-1/4 2-1/8 3 9/16
3/8 | 2172 10046 4 716 9/16 3-3/8 2-1/4 3 9/16
1/2 | 31/2 | 23/8 4 5/8 5/8 /16 | 3354 | 25/8 4 5/8 39416 | 27716 3 9/16
3sa 3.7/8 2-3/54 a4 5/8 5.8 4.5/8 314 q4 374 313716 211516 4q 9,16
1 4174 | 3-1/8 4 5/8 5/8 4748 | 3172 4 3/4 4174 3-1/8 4 9/16
1-1/4] 45/8 | 312 4 5/8 5/8 5144 | 3-7/8 4 3/4 4-1/2 3-3/8 4 9/ 16
1-1/2) s 3-7/8 4 5/8 5/8 5/8 | 61/8 | 4-1/2 4 7/8 5186 | 395716 & 9/16
2 ] #4374 a4 3/4 3,4 34 6-1/2 5 B 3.4 59518 A7 6 [ 916
2-1/2| 7 5-1/2 4 3/4 3/4 /4 | 7142 | 5748 ] 7/8 6-1/8 5 & 9/16
3 7-1/2 & 4 a/4 3/4 344 | B-1/4 | 6-5/8 ] 778 6-5/8 5-1/2 8 9/16
3-1/2| 8-1/2 7 8 /4 344 9 7-1/4 ] 7/8 7316 | 61716 8 9/16
4 9 712 B a4 a4 3,4 354 as4 10 7778 B 7/8 T 11516 69516 B 9/16
g-1/2| 914 | 73/ 8 7/8 83716 | 7114 0 9/16
5 10 B-1/2 8 7/8 3/4 7/8 3/4 7/8 1 9-1/4 ] 7/8 21/16 | 7136 | 10 11/16
5-1/2 %.9/16 | 8-5/16 i 11/16
i_ 11 9.1/2 B 7/8 3,4 7/8 asa 7/B 1212 10-5/8 12 7/a 10178 8-7/8 12 11516
6-1/2 10-5/8 | 9-3/8 12 11416
7 | 12172 | 10-344 ] /8 11-5/16 10 12 11716
7-1/2 1-7/8 | 109016 | 12 11/16
B 13-1/2 11-3/4 B 7/8 374 7/8 ala 7/B 15 13 12 1 12-3/8 11-1/16 14 115186
8-1/2 12-15/18 | 11-5/8 14 11/16
9 15 13-1/4 | 12 /8 1315716 | 12-3/8 14 13716
9-1,/2 14-1/2 12-15514 14 13516
10 16 14:1/4 12 1 374 1 a4 1 17-1/2 15-1/4 16 1-1/8 15 13-7/16 15 13518
1 16-9/16 15 14 13/16
12 19 17 17 1 3/4 1 3/4 1 20172 [ 17-374 | 16 | 114 | 17-5/8 (16116 | 18 13/16
14 21 18374 | 12 118 | 78 | vase | 78 | 1/ 23 20-1/4 | 20 | 114 | 19048 | 17-3/8 % 15/16
15 | 22-1/4 20 1£3 1-1/8
16 | z31/2 | 21174 | 18 118 | 78 |18 | 748 | 18 | 2sas2 | 229072 | 20 | 1-asB | 21-3416 (19746 | 20 15/16
18 25 22-3/4 | 16 14 | 78 | 14 | 7s8 | 18 28 24-3/4 | 24 1-3/8 | 23174 | 21-1/2 77 15/16
20 | 27-1/2 25 20 114 | 778 | 1124 | 7/8 | 174 | B0 /2 27 24 1-3/8 | 25-13/16 (231348 24 | 1-1/16
22 9-1/2 7-1/4 20 1-3/8 7’8 1-3/8 a3 79-1/4 24 1-5/8 27-7/8 25-7/8 26 1-1514
24 3z 29-1/2 | 20 1-3/8 | 778 | v3asm | 778 | 1.3/ 6 az 24 | 1-5/8 30 28 28 | 1118
25 3M-1s2 | 29 |29 | 1348
26 | 34174 | 31-3/4 | 24 1-3/8 | 78 | 1-3/8 | 38174 | 34002 | 28 1-3/4 | 329016 | 306716 | 30 | 1-3/16
28 | 36-1/2 34 78 1-3/8 7.8 1-3/8 | 40.3/4 37 78 1-3/4 3411716 | 32.7.16 | 32 1-3/16
30 | 38-3/4 1 28 1-3/8 1 1-3/8 1 1-1/2 43 39-1/4 | 28 2° | 3613716 | 349416 | 35 | 1-3416
az | 41-374 | 3802 | 28 1-5/8 1 1-5/8 | 45174 | 41172 | 28 2 39 36-3/4 | 38 | 1-3416
33 40 ar-a/a | 36 | 1-3/16
34 43-3/4 40-1/2 az 1-5/8 ] 1-5/8 AT-1.2 43-1/2 28 2 a1 38-3/9 36 1-35164
35 42-7/8 | 40378 | 36 | 1-5/16
36 a6 42374 | 32 1-5/8 i 1-5/8 1 1-5/8 50 a6 32 | 2144 | 43-7/8 | 41-3/8 | 36 | 1-5/14
38 | 48-3/4 | 45974 | a3z 1-5/8 1 1-3/4 56 a3 a2 | 1-5/8 | 46-1/8 | 43578 | 36 | 1-5/16
40 50-3/4 A47.1/4 b 1-5/8 1-1/8 1-5/8 ] 1-3/4 A48-3/4 45.1/2 az 1-3/4 48-1/8 45-5/8 36 1-5516
42 53 49-1/2 | 36 1-5/8 | 1-1/8 | 1-374 57 |s52-3/4=| 38* | 2174 | 5014 | 47374 | 38 | 1-518
WA 55174 | 5134 | 40 1-5/8 | 1-0/8 | 1-374 | 53174 | 49-3/4 | 32 | 1-5/8
a6 | 571/ | 53374 | a0 1-5/8 | 1-0/8 | 1374 | 55.3/4 52 28 2 54-1/2 52 an | 1-5/16
48 59.1/2 S 44 1-5/8 1-1/8 1-5/8 1-1/8 1-354 h5" G0-354* 40° Z21/4
50 | 61:3/ | sesa | a4 1-7/8 | 1-1/4 | 1-7/8 | 60-1/4 | 56174 | 32 | 2-1/8 [ oono
52 64 60-1/2 [ 44 1-7/8 | 1174 | 1-72/8 | 62174 | 58004 | 32 | 201/8 .
54 | 66174 | 62304 | a4 2 1008 | 1708 | 1-ave | 17ve | s5a | e 28 | 2.as8 | Most monufacturers can furnish products
56 | &B.3/4 65 a8 1-7/8 1-7/8 | &7-1/4 43 28 2:3/8 | mesing the drifling,fiange stendards of:
58 71 67-1/4 | 48 1-7/8 1.7/8 | 69174 | 45 az | zass | 1. British Stondord 10:1952
&0 73 69-1/4 | 52 2 1174 | 1778 | 1-3/8 | 1278 | 71-1/4 67 a2 | 7.a/m | 2 EIMA Tobles 2-3-5-5/1967
b2 75.3/4 | 71-3/4 52 2 3. 150, International Sid. 2084
64 78 74 5 2 4. 150, Intermatiamal Std. 2536
b 80 Th 52 1-7/8 | 1-3/8 2 *DIMENSIONS SHOWH 5 NES Product Standord S 1569
68 | 82-1/4 | 78-1/4 | 56 2 DO MOT MEET SMM 5P-44 & AP! Stondord 605
70 | 84-1/4 | BD-1,/2 56 2
72 BE-1/2 B2-1/2 (] 2 1154 1.7/8 1-3/8 2 7. DIN-ND 2501 This §-10-16
74 | B8.1/2 | Ba1s2 | &0 7 g S 2033
76 | 90-3/4 | 86142 | &0 2 2 DN 2533
784 93 B9 &4 2-1/8 | 1-5/8 10. RSF 1583
80 | 95174 | 9 60 71/8 11, NEE 29-201 PN 6-10-16 and mony athers.
B2 | 97-1/2 | 93174 | &0 2-1/8 | NOTES;
B4 | 993/ | 9512 | &4 2174 | 1308 | 2008 | 1-5/8 | 2008 | L When ardering specfiing: Exponsion Juints, Rubbor Pipe, Retaining Rings or comiral Unif
&6 102 | 97-3/4 | 64 2-1/8 | Assembliss, always nate the mating flange drilling specification or the ochval dimensions if
88 | 104174 100 68 2-1/8 | specifiction is wnknown, in the ohsence of s dota, these products will be drilfed fo ANSI
204 | 106-152| 102 68 2-3/8 | 1-7/8 B16.1, Class 175 or to the individval manufochwrar’s privted drilling specification,
92 | 108.3/ [ 104172 | 68 /4 | 2 When produets are manuloctured fo ASTM F1123-87 . They should be drilled to MIL-F-
o4 111 106-1/4 | 68 2174 | PO042C or ANSI BI85, Closs 150 as spocified by the cusfomer,
986 | 113-1/4 | 108-1/2| 68 21/ | 1-3/8 | 2as8 | 1-7se | 238 | 3 AWS= Americon Wor Stonderd
98 | 115172110374 &8 2.3/8 | ASA= Americon Stondards Associotion, changed fo USAS
100 | 117-3/4| 113 1] 2-3/8 | USAS=United Stntes of Amevica Standards nstilule, changed to ANS!
10z | 120 |n4asz| 72 2-5/8 | 2-1/8 ANSI= Americmn Notional Standards Instinute
108 | 126-374 | 120-3/4 | 72 2-5/8 | 2-1/8 AWWI = American Weter Works Assockiion
120 | 140-174 | 132.3/4 b 2.7/8 2-3/8
132 | 153-3/4 | 145.3/4 BD 3-1/B 2-5/8 iﬁ’_mﬁﬂmfﬁfﬂ:ﬂ far the following: 1914 — 787 90% AWWA C207-78
144 | 16714 | 158174 | B4 33/8 | 2.7/8 0 3-”‘; e 139 et e L R e i
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Appendix C: Control Unit Dimensions and Rafings Appendix D: Mating Flange Thickness

- MAXIMUM SURGE OR TEST
CONTROL UNIT “a PRESSURE = -2 i | h; e
&= OF THE SYSTEMS EE 33 EE 55&3 E“ Eé ;E
i 2 gSgsgzesiEsEii: o
:I:‘ =§ -KE = g -:E E
4 & B :
1 - . . 141 5 . . 932 . . N . . -
e aE] 2 4 3'!'1 01108 - * . ® | - . 9/l . . L L . .
w2 4 PRIE My o | o | | = 78 L o |56 108 = . s |76 )] -
ezl 2 A J1/4] 32 (B3| « | o] | = Jaln| - o (1132 12 ] . . . 1/2 .
elwfa]a) 2 4 |2 4D (50 o | o] 2| » e = | 7813898 - . o |G| -
e 10588 2 4 20|61 = | =] =] = LAl 32| = 17 113/32] 58 | = . * | 58 -
el sm]e] 2 TR ) D N R B Mglan] o« o |rae]nae] o | = | |1008]
w5 2 4 I L T I I I 2|50 « | 58 |12) 34 ] = . « | 31 .
el 5] 2 L TR TR e R B2 65 o || 56| TR | e . « | 1/8 .
3|10 58 e 2 i 4 |00 467|622 o | = a3 ] 581518 = . s | 15716 =
3|0 ) 50 ]| 2 4 5 |15 25 33|40 = | - Sl B+ | 13/16 || 1506 | . s |15/16) =
/213 58 |1 2 4 6 {150 se|ze]an| o« | o R T R D R N N N R T
P EN T RN 4 8 |00 163 | 4 |sze] = | - § 125 3/ | 1518 | 34 | 1506 | 58] 58 | 1215006
mlwlraln) 4 100§ 250 163 | 244 | 325 486 | = 6 | 150 344 1 11376 1 InAs A8 808 1 .
I LN R A 4 1204300 160 | 240 | 320 | 481 | = 6 200 34 | /8 |1508] B8 INASAS| 806 18| =
P20 LN B Y § 14 350 2|67 |23l 35| . rsa] 7e | aas ] 1 | Inagnaelnag) s .
N RUR RRFEH N & | 16 400 | 1| 170 | 227 | 340 | 453 RS0 1 | 1A A8 HA INAE3As 6] A 1A
EFCN RPN ARV Il 4 16 {450 %4 | 141 | 167 | 281 | 375 L3S0 118 1378 | = | 138 |1NELISN6] 34 | 138 | 1308
lwsla)] 2 q 2000500 79 | e | 158 ] 238 | 115 16 40018 1906 = (R AGINAEL 1 | 34 | 118 176
3] 2 4 221550 65 | 1ze | 17| 256 | M2 18 [ 450 1] 1906 = | RS IDASIE8] 34 | 1R8] 1848
1 |53 2 4 ALB00] 74 | 0 A7) I | 2000500 ) 1400080 = (11181116 1-1fﬂ CrR N RRAPATT AR AL
L B R T 4 2 | 650 62 | 93 | 124 | 186 | ME 22 | 550 - . . o |34 16 1 o 17314
LR LY vl HE-FL e i 28 | T0O| 65 | 98 |30 ) 195 | 261 e I R T I T = T T L O B
[BPLY By BVl N 1 30 {7500 70 | 105 | 141 | 2 | 28 96 | 650 = . . S FEXGT EE74TY I 7 =
/4] 32 |-/ 38 2 4 JERB0OY 63 [ 94 |25 188 | 251 2 oo » . . o |78 1sA6 1 | 206 #1304
/2] 3 158 4] 2 4 3 LSO 72 |07 |3 s | s i L B YA AV s | 78] 1 | B1E 2508
/213 |13 4] 2 4 36§00 69 [ 03|38 07 | W 3z |eon| - . . o [1506) 12 ] 2 | 330
F/z) s el 2 | 4 |38 950 63 | e | nzs | 1ee | 251 B0 » | o | e o IS8 /2| 118125/ | 314
B d e L & 40 |7000] 42 | 63 ) 85 | 127 | 1é9 a6 | 900 580 2308 | = . 1 |s/8)01/8] 23/ | 316
18] e R ] A7 |10500 48 | 72| 96 | 144 ] 192 3 | 950 - . . . 1 |15/8)0-1/8] +3/8 | 37/16
1/2) 38 [ 158140 3 b A40NI000 44 | &6 | BB | 133 | 10T 40 |1000] - . . . 1] 158 ) 1-1/8) 2142 | 39118
-1/2] 38 |15/ 4] 3 & 46 I}Sl'.i| a1 | &1 B2z e 42 J050) 134 5B e o |18 300 000 258 |F1E14
L1/2) (1541 3 ] Aol s0 | 60 | & |12 | el 44 |1100] - . . o | L0340 258 4
B B T R f 50 02500 37 | 56 | 75| 12| 150 46 (11501 = . . LI RR A PR AR FER ARVt ERVaTY
/2] 38 | 15841 3 6 | 52 [1300) 35 | 53 | 70 | 105 | 140 48 (200 7 | 23| e LI AR FEN TR REYE B FU R
HAaps| 2 |5 3 ] 54 [1350] 43 | o4 | 86 | 128 | 171 50 |1250) - . . o |11 2 |38 2344 | &3/8
RV I A T ] SE01400f 40 | 60 | 80 | 120 | 14D 51 |1300] - . . o |L1/4] 2 |13/ 2778 | 49016
11,/2] 3 1151 3 f 58 'I-IBIJ'I | s | Ts] 1350 5 1350 2140 3 . o |13 2080308 3 | 434
M) 2 51 3 ] SOCQIS004 35 [ 53 | 70| 108 | 141 56 |1400] . . . - . . o | 4778
34| 2 |s1) 4| 8 |62 |15s0] 33| 50 | & | 100 | 133 SBLIASD| = | ¢ | o | o[ o] ¢ |30
a4 2 |51 4 ] 66 |16501 30 | 44 | 59 B9 | 19 60 J500) 2140 28| - o |12 218 |12 178 | 536
Lrspag] 7 |51 4 B F2 |18001 25 | 38 | 50| 75 | 00 of |1650] - . . o 158212 ]01/2] 3B e
Pols|ea]er] 4 ] T6J19501 10 | 42 | 56 | B4 | 112 i ] e Wl I o 1325082 2| .
M4 57 |25 ] 4 ] gl j2o0l 24 | 37 | 73| e T8 |1950] . . . 7|z | e
22| 63 [ 63 ] 4 B 0 ﬂm| 2| 053] |0k B4 |2100] 23/4 ) 37/8 | o . 2 |23 3] 3rm] .
Mo e | zang 4 ] 96 |2400| 19 | 43 | SE | BH | 15 6100 3 | 41 e o |21/4] 3 (A RPN
B/ 6 |23 4 B | 102 §25500 25 | 33 | 50 ] 76 | 102 102 123501 = . . o |22 A R 458 .
Mo a0 4 ] 108 {2700f 23 | 34 | 46 | 75 | %2 108 |2m00] - . . N EAVA KR A TR
B2 63 |23 o) 4 I 0 T T T T BT 120 |3000] - . o |23l 312 |20 5 .
/2 63 |23 0] 4 B PR30 15 | 23 | 3| 4 | &2 137 |3300| - - . . 3 |33/a 23] 538 | .
M A |23 T0) 6 17 |14 3&M| Bl |WH|¥| R 144 |3600] = . . o |34 4 J |5 »
NOTICE: NOTICE:

1. NME] Division recommended plote thickness and rod diamater bosed in o yield strength of 36,000 1. When ardering,/specifing contral units, abways nate the mating flangs fhickness or
P51 (248,211 kPn) with o maxmum ollowable stess of 73, 4f||3' P31 {161,337 kPa) (65% af yield.)  specification. In TJhe ohsence of this dotn, control urits will b suzoﬂr fo flanges meating
Rod ond plate lood based on thust, coltwlated using diometer “D.” See Fi diure 4 and Chapter YN, ANSIB16.5 or AWWA C207 Toble 3, Closs E.

Section A.2. Dimensions can vory with o munufacturers ?rﬂde of steel ond mateiol, 2. 3 or mare rods ma batter for 207 or highes os minimum

2. A “Stondord Control Unit Assernbly™ i genesally furnished when ardered, If spedificotions and for

arder does not coll out o specthic number v.‘ﬂ :unhnTlrxh or o design,/test pressina of system.

3. For Contral Unit length see Appandix D.

4. Pressures fisted obove do not relate fo the octual design pressure of the exponsion jaint products

{see Table V), but are the maximum pressure for o specfic contral rod nurmber,/dimension,

5, M volues based upan arch hesght of 2-1 /2 inches (3.5 mm).

£ Padisrar imn (Tonard Cumnacinn Ininte mms samidsn enncialls drcianad rambeal red necambline- § s
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Molded Spherical Joints with Floating Metal Flanges

A.DEFINITION:

Molded spherical expansion joints incorporate the movement and
vibration dampening capability of o spoel joint inte a compect and
robwst davice, Spherical joints are availoble in several sizes and
varigfions The distinguishing features of the spherical joints are the
shape of the body, float ng flanges and the beaded sedl

The more commen configurations include the single sphere

double sphere and double sphere union. The double sphere is tor
nppl fl:‘:ll-"l 15 requinng greater movement than o .ru::'-'- sphere, whila
double sphere unions are installed in smaller-sized threaded pipe
opp lications

B. FUNCTIOMS:

Applications requ rmc; vibration or sound dompening are good
candidales for spherical joints. These joinls are commonly installed

as pump and equ ip 'TII.""I| conneciors 1o acousiically isolate ratating
equipment from system plpl ig.

Spherical joints are designed for installation in metallic piping systems
only; however, the medium carried by the pipe can vary widely
Several types of ubber are avallable to secommodate different
pressures, temperatures and pipe media. Common rubber compounds
include EFDM, MNeoprene, Butyl and Nirile.

C. ADVANTAGES:

Spherical finis hove a disting l:::'i-,'fsr'nlu::_t_]t-! over metallic expansion
joints for comosive applications ond installations requiring a high oyde
lite, The conlour prevents sediment accumulation ond creates less
urbulence and pressure drop than spoal joints.

The seal bead eliminates any requirement for gaskets between mating
flanges. Spheres moy be installed on raiseddace or Hatface Honges.

D.CONSTRUCTION DETAILS:

Sl

P

CHAPTER 1lI1

afes are 4 very strong yel flaxible expansion joint, The ,5|'..'_|[_3-e i5
inherently sironger than a spool joint, and results in uniform pressure
distribution throughout the wall. The inner ube incorporates several
plies ol mylor t,f-rd reinforc ing mesh for added sirength, The inner lube
and outer cover may be constructed of different rubber compounds if
required

-.r"u en incorporated with the specially-designed floating flar nges, the

1 design provides a robust and resilient sealing system for the life

joint. The seal bead is partially recessed into the flange when

stalled, and will typically include a reinforcing cable to hold the

beod in place. Flanges are specially designed 1o clamp the bead
withaut damaging the rubber, while also securing the bead from

pulling cut of the mating flanges. Standard Hanges have class 1350

uli l'“ﬂ5‘- bul manufacturers ._\![-;| 5&9-‘:":{]' oplions Fr:-l projects ihat require

different drillings.

spheres have similar construction and performance, but o
greater movemean fthis shyle incorporales a second arch and an
axternal reinforcing root ring, This ring may not be necessary for the
smaller double sphere union design.

= ; = s , . BOD-233-6294
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E. TYPES:

E.1. Single Sphere

Table VII.A: Molded Spherical Type Expansion Joints with Solid Floating Flanges

Sizes * Movements ® Pressure * F|unge Standards » WE!H1'|15

Nominal Stondord Flange Bolting Dimensians Capability: From Neutral Position | Pressure Wi./Lbs.
FipeSize  Neutral Fig. l}uH No. of EqﬂlLHnIe Axial : .hfnll + lﬂlEfﬂ! . Angl.llur Bostoe ] et W‘?Tghl
1.0 Length 0.0. Circle Holes Dio.  Compression Extension Deflection Deflection BSiG In. Hg Joint &
Inches  Inches Inches  Inches  Inches Inches Inches Inches Inches Flanges
1.25 b .63 350 4 0.675 (.500 0.375 (0.500 n 25 26 5.0
1.5 b L 1 386 L] 04125 0.500 0375 0.500 i 175 b &0
? b &0 475 4 0.750 0500 0375 01,500 i 215 b 90
15 & ) 530 4 0750 (L300 0375 0,500 17 5 b 120
3 b 15 &.00 i 0.750 (.500 0.375 0.500 14 115 26 140
1 & 2.0 1.50 8 0.750 0.625 0.375 0.500 14 215 b 18.0
5 & 10.0 850 B 0875 0625 0.375 0.500 1 215 26 0
f & 1.0 9.50 8 0875 0,625 0375 0.500 ¥ 113 25 0
g b 135 11.75 8 0.475 0635 0375 0.500 ) 215 i 400
10 b 160 14.25 12 1.000 0750 0.500 0.750 7 125 26 560
12 B 19.0 17.00 12 1.000 (750 0.500 0.750 & 275 h 830
14 i 2.0 1875 12 1.125 1.000 0635 0.750 5 150 0 115.0
1& 8 135 .35 [ 1.1%5 1.000 0.625 0.750 4 125 il 1650
18 8 150 s 14 1.250 1.000 0.625 0.750 4 123 15 168.0
0 8 s 1500 n 1.250 1.000 0625 0.750 3 115 15 170.0
H 10 18 3175 N 1375 1.000 0625 0.750 3 110 15 155.0
Notes:

Pressure ralings are based on ssure rafings are reduced slightty af higher temperaturas.

i on a minimum safety foctor of 3.1

!'-"l"{i'll I .:"_1|,';|I

4. All expansion joints are fumished complate with | (

e | - of e v ne basly A PR = 4 {
LENTIROY LiNiS Qe recommandad On QK ||I|-. alions where movameanis cowld excasd

i P T ~ i i (o] o s ik g . .
rated capaobilifies, (See Chapler IV of the NonMetollic Expansion Joints and Flexible Pipe Conneclors Technical Handbook o)

5. All dimensions are in inches, All weights are in pounds

&. Movements slofed are nonconcurrent

«| 800-233-62594
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E.2. Double Sphere.

Table VII. B: Molded Double Spherical Type Expansion Joints with Solid Floating Flanges

Sizes » Movements » Pressure » F|-::|nge Standards Weighfﬁ

Nominal Standard Flange Bolting Dimensions Capability: From Neutral Position | Pressure | Wt./Lbs.
Pipe Size  Neutral Fig. I?nh‘ No. of EnIIrHuIE Axial : Aliﬂ! + lulegni + Angt{lur Wit | Viasen ngghl
1.D. Length 0.. Girdle Holes Dio.  Compression Extension Defledion Deflection Joint &
Inches  Inches  Inches  Inches  Inches  Inches  Inches  Inches  Inches  Degrees FSIG L Flanges

? 7 &0 4,15 4 0.750 2000 1.000 0,500 45 125 b 90

135 ! I 550 4 0750 2.000 1.000 0.500 43 125 6 130

3 7 15 &.00 4 0.750 2000 1.000 0:500 38 ¥E] 25 150

4 ] 20 150 8 0.750 2000 1.375 0.500 H 15 2 200

5 ] 10.0 B.5D ] 0875 2.000 1,375 0.500 i 125 i3 250

b 7 1.0 750 g 0875 2.000 1.375 0.500 5 125 Fi 300

] 13 13.5 11.75 i (875 2375 1.375 (1.500 19 25 1 4.0

10 13 16,0 14,25 12 1,000 2315 1.500 0750 15 15 15 &b

12 13 19.0 17.00 12 1000 2375 1.500 0.750 13 125 15 750

14 13.75 1.0 18.75 12 1.125 1315 1.500 0.750 12 150 15 124.0

Motes

. Pressure rafings are bosed on 170F operaling

cad slightly af

ting pressures

[ Tap— 1~
wilhout external lood
4. Al expansion joinis arg fumished compigte wilh langes

J

[’ |I"i|_;FI;:J:|:_.1

on applications where movements could exceed rated

fime [Sa

capabili = Chapter IV of the NonMetallic Expansion

ible Pipe Conneclors Technical Handbook

E.lxr_ll ,'_

P i : |
5. Al dimensions are in inches. All weights are in pounds.

& Movements slatad are nonconcurrent

| . - B00-233-6294
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E.3. Double Sphere.

Table VII.C: Double Sphere with Union Ends

Nominal Movements Pressure Wr./Lbs.
DIA b Compression Extension  loferol  Angulor  Torque  Positive  Vocuum Wejgl.'lh
Inches Inches  Inches  Inches  Inches PSIG In.Hg  w/ Unions
075 B 0.875 0.25 0.675 b 45 150 26 21
| 8 0.875 0.5 0.675 30 3T 150 2t 28
1.25 & 0,875 0.25 (875 i 3 150 b a7
15 B (875 0.5 (LE75 o 25 150 26 A7
1 b 0.875 .25 0675 il 1 150 76 LY
5 8 0.875 .25 0675 13 19 150 26 97
3 i 0,875 0.5 0E75 1? 1.8 130 b 12.3
Moles:

A Movement Capobility

1  Angular Movement is based on the maximum extension shown

2. Movements shown are nor-concurrant
B. Pressures

1. Pressure rafings are bosed on on operaling lemperature of [ 80°F

«| 800-233-62594
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CHAPTER IV

FOREWORD:

Ancther norrmetallic type of expansion jaint is available
rr'-l_!r'nl_lFl_]r_ILllr;!d l'_'ll: FIl_.'I:IlUF_llk'_IhilL Thlﬁ I?Fll':! Uf E'KF_'H.._IT'IEH:“ iglrl'- |.Uh I'_',-e‘l-"_..'l
used with highly corosive medias, with glass or plastic piping or in
heating, ventiloling and air condifioning opplications, where spoce is
a premium

A.DEFINITIOMN:

A Hexible Fluoroplastic pipe connactor is a 2 or more convolution
expansion joint consisting of o member of FEP, PTFE or PFA, reinforced
with metal rings and attached with ductile iran flanges, designed to
shsotb maovement and vibration in o piging system

B.PERFORMANCE CHARACTERISTICS:

'y

B.1. Chemical Resistance. Molded or machined Fluoroplostic
connectors are used in cormosive applications due 1o fhe inhesent
resistance of Fluoreplastic to a vast range of chemicals,

B.2. Vibration Absorption. Fluoroplastic cannectars are
sometimes used in HVAL opplications lo absorb vibration and
ofienuale noise

B.3 Temperature Limits. Fluoroplastic conneclors can
withstand temperatures as high as 450°F and os low os - 100°f
Maote: Temperatures of the system signilicantly offect the pressure
rafing of the connectors

B.4. Pressure Limils. Pressures vary widely depanding upon
system temperature. Consull each monulocturer for its specitic

prassure,/ lemperature relationship. See Tables VI, IX and X.

Figure 8A: (oupling

T
ooe

Figure 8B: Expansion Jomt

All Fluoroplastic Couplings, Expansion Joints, Bellows

C.CONSTRUCTION DETAIL:

€.1. Body. The body of the Flusroplastic connectors are
manutaciured of 100% FEP, PTFE or PRA Fluoroplasfic, which may
be colored or opogue/clear depending upon the manufacturer

C.2. Reir‘rfarcing Rings. Metal reinforcing rings of stainless
steel, Mong! or ofher metals may be used to add shength between
the convolutions

C.3. Flanges. The flanges are normally manufactured of ductile
iron, coaled or plaled with a rust inhibiting paint. Flanges

of other materiols are available upon request. The flanges are
normally drilled with ANS| B16.5 1504# topped holes. Some
manutacturers also pravide drilling for glass pipe llange balfing
[Coming Style #2), See Figure 7.

€.4. Contral Rods. All conneciors are supplied with faclory sef
contrel rods. The control rods are set lo prevent over- exlension
during operation,

C.5. Srcbf.ffzing Rings. Some manufacturers offer shes of
expansion joints with stabilizing rings fo prevent squirm

C.6. liners. Internal sleeves are sometimeas available for abrasive
or high velocity low rate applications. Consult each manutacturer
for information

D.DIMENSIONS:

Connectars are available in nominal pipe sizes fiom 17 1o 24°
diometer. The installed neutral lengths vary from monutacturer 1o

manutacturer. See Tables VIll, 1% and X.

E.TYPES OF CONMNECTORS:

E.1. Coupling. A two convolution connector designed for
minimum movements, See Figure BA and Table VI,

E.2. Expansion Joint. A three convolulion cannector designed
for easy movement and ease of system installafion

See Figure 8B and Table IX.

E.3. Bellows. A five convolution connecior designed for
maximum movemenis and vibration elimination

See Figure 8C ond Table X.

Figure 8C: Bellows

.| BOD-233-6294
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Table VIII: Coupling, 2 Convolutions G.INSTALLATION AND MAINTENANCE:

A greal deal of the information in Chapter V. Section [t applies 1o
Flucroplostic conneclors. Since the conneclors hove o Fluoroplastic

TYPICAL MOVEMENTS * TYPICAL

- = s AT VAR flange, no ather sealing device, such as a gasket, is required
EE £ _% i | _§'=§ TEMPER Remeve flange covers only when ready 1o install. Thread the .
: ' 1S0°F  250°F  350°F instaliotion balis from the mating flange side and be sure bolts do nat
linches) w eyrem) (Psiy sk s extend bayond the bellows lange. No nuls are required.
I h,-q T |,.'rﬂ 1 1l I 150 115 85 Mate: See Chuprer ”.. A FDI" iI"IFDFI'I‘II:IHDI"I on TE‘HQI‘E LinEd RUbb&l‘
M| 1/8 2" mo | oms | oss Expansion Joints.
Protective shiglds are recommended 1o protect persanna! from splash,
/2 | 14 1/8 0 150 | 115 | 85
See Chapter VI, C.
? 1/4 1/8 15 1500 1 11 | -85 P
L/ 38 1/8 15 150 | N§ | 8 ;
; il 3{”} is s | e | s Table X: Bellows, 5 Convolutions
i ! ! E -
: 2
o | o | s | s | o YRAL MOVEMERES ! 1ypica
? AT
5 2 | 1 17 50 | ns | oes . gBe ¥ Henid
= E B - E = TEMPERATL
6 || v | oo s [ ns | oes 2z (45888 333
i /2 1/4 | 130 | 100 | 75 (i) (iches)  (inches)  {Dogres) 1&‘;‘ ?E:I‘IF :-:SPEHF
1 | 1 | | 1 "
1’: I::i ::: : f’f ;: 3; bl | 45 | | s | >
M/ | 3 1/2 85 THE R
e | s | 5 || B | »
Table IX: Expansion Joint, 3 Convolutions ? | W2 s $6:0) | a1 020
1,2 1 172 i 18 35 il
3 1 111 3 48 35 26
4 M| 58 i1 48 3 | 28
5 14 5/8 ! 48 35 8
ael e 150°F  250°F | 350°F & 11,4 5/8 ) 48 35 8
L] \WheirisnS | e b lP‘i} (PSl) (PSI) B 13/4 5./8 VE] 0 17 0
L R o LT I I 0 |14 s w || | ow
1-1/4 112 14 ke 105 75 55 12 7 53 18 10 17 0

M | vz | o B | ws | 1| s
1 || s % | 1 | 5| s
/2 | i | 3 3l s | 75 | s

-/ 916 il 105 15 55
/8 1 914 15 ] b5 45
10 11/8 378 12 0 65 45
12 | 1346 546 " 55 35 i

i
4
I L R H 105 | 75 | 55
b
[

FF. ANCHORING:

Fluoraplastic connectars should abwvays be installed in piging systems
which are properly anchored ond guided. The conneciors should be
pratected from mavements which ore greater than that for which they

Figure 9: M Ductite fon ar Metal Joint Flange

. pa o o «| 800-233-62594
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Flexible Rubber Pipe Connectors

CHAPTER V

designed Io

FOREWORD:
The tour prew

[ints manufac

ous chaplers have dealt primarity with rubber expansion

fured in sir

al fAexibilivy to

ar multipée arch ype oesic

allow the e

provides subsiant

pipe movements, whethar induced by thermal changes or ather

mechanical means, In certain '.‘-[J[?hi.r.l' ans, the feafures proe ded

by arch-ty F"" constrechon may nol De aramount importance

and it is possible chriype exponsion joints. It is

anutachure noe

mere comman, ho [ e connaclons having
a substontially |uru1- I | ength than an expansion i:':lll': of the same
pipe size

dimensions at thase ppe connaclons

and this chopter will consider the construction, usage and

A.DEFINITION:

A Hexible wbber pipe
fabricated of natural or synthetic elostomers and fabrics, primarity

connector is a reinforced siraight rubber pipe

_ILZ-':-I'_IIE. NS I_]-'I-'_l 'r'I|_'-||_:|I-Z_ 111N Q gRpeng '\f\‘.‘:'ll

B. PERFORMANCE CHARACTERISTICS;

B.1. Sound Limiting Characteristics.

Rubber pipe connectars are used in airconditioning and heating

ons because ol their ability 1o limit or inter

rupt the

fransmission of sound from oparal ng equ

system. See Appendixes F and G,

gneant 1o he piping

B.2. Pressure/ Temperature Limits,
50 F'*‘-iG ar 250

Dercture alir I\_'|"1

turnished in aither
PSIG warking pressure designs at different te
See Tables | and 1l for sh:tndc:rd material types and Iemperﬂlurg
limits.

Flexible rubber pipe can be

B.3 Resistance to Fluids.
Eii!'l_!-':_'-l &) :,'_]l'_-' COrrasicn 'i_-':'\."_-h'_]fll'_'(: 15 ||':_-" SImMe s on E-!i_':'h'-'_'-ll"-_'l'l'_

expansion [oints, See Chapter VI, Section E and Table II.

C.CONSTRUCTION DETAIL:

C.1. Tube, Cover and Carcass.
il the lube, cover and carcass fabric

expansion joints. See Chapter |,

CONCEming

ant are the same as for

SEch:an D and Figure 7A,

C.2. Mefal Reinforcement.

rcement wire is i“'li"

Helicalwound, steal rein
de stre

enl collapse under var

.E!._.I I_,-In SSUTS -_.._,_In'_]-'l:'_-."},nJ."l-'J o

uum. See Figure 7A,

carcass ko prov

ey

Figure 7A: Hanged Type Rubber Pipe

D.TYPES OF PIPE CONMNECTORS:;
D.1. Flanged Type.

The mas! camman by

full faee
is drilled 1o

pe of wbber pipe incorporales o

flange integral with the body of the pipe. The flonge

conform fo the bolt potiern of the-companion metal fonges of the

pipe |r|‘ {See aﬁ-ppandlx B. ] This type of a1

ubticient thic

ubberaced llange

retoining ring, is of 5 -kness to form

a light seal against the com pr.,n.c-r- Hange without the vse of a

cjaskel

D.2. Floating Flange Type.
Similar fo the Honged type. Instead of having o ulHoce ubbe

flange, this design has a solid H-.:-':u:!;: metallic lange or a split

e ||r.1'|-:1:—.‘ principle is .nar:r.i wilh

i{e :.']ll'-f' -!:li;':!_;lf_il'l:!d oy Tif the

interlocking flange. The Van Sk
the beads of the nbbber part spec

e Hlange. See Figure 7B.

maling

ip

Figure 7B: (oupled Type Rubber Pipe Camnector

E.ANMCHORING AND CONTROL UNITS:

Flexitde rubber conneclars should always be installed in piping

syslerns that are propery anchored so fthat the

CONNBCIoNE are

!|':-'_|.||:'-:-|J' o absorb com Qression of ".'I':'l'-!-ll'.il‘li.’)ll P

10 Mo

I axial lorces can ocl in the system lo compress or elon

actor, contral unils will be required 1o prevent axial movement

In general, conlrel units are always recommended as an « ]'H tianal

e o the conneclor and associoled

renventing o MG

5&@ Chuprur v, Eechon B, and Appendixes C nnd D,

3"]"—"|'-r ot

equipme

F INSTALLATION AND MAINTENANCE:

-

“hapter IV, Section D applies 1o flexible pipe

15 expansion joints. See Chapter VI, Section D.

The information |"|

nechors as we

.| BOD-233-6294
g general-rubber.com




Table XI: Rubber pipe connectors. Available Sizes and Appendix A: Dimension Inspection Procedure
Suggested Length-to-Face Lengths.

TOLERANCES FOR RUBBER PIPE & EXPANSION JOINTS

Face-1e-Foce Length “F2 (Inches) Mmber

Hominal Fipe Size Connocior Irside Recommended Face-lo-Face “F° Hon- All Dimensions o be an Averaged Reading. of
Diameter Dimensions :m ::ilﬂ Apglies to Opes ot Filled Arch um:,u,;:,,nh
IJ.D.' fo
06 Thl2 M4il8 20gly Averoged
1"t 107 <3716 | =124 [s3/18] <38 | 2306 | 23018 3|=;1'5 4
kN1 0 12 305 s
1222 | 21/ | <378 |ai | 2308 | 2306 | 308 | Y, i
] % ¥ 305 il il il e 4
£3/16
/4 a0 12 305 Uiodé | <3/8 | £1/2 |s5/16) £3/16 [ 5316 | 0 | 1/ 4
AL b 2 " ato| S Laml au | sam | sam | am|
172 | 2
? 50 12 305
new |28 2 lagl o 378 | «3/8 | 238 §
ko] &5 12 305 : 58| 34 - ! 4
3 7 [ 457 s
3 %0 18 857 G e T ey
4 100 18 457 ' s :
5 175 ] 610
b 150 u 610
8 200 u 610
10 250 ] 610
12 300 ]| 610
I 350 M 610
b 400 7] 610
18 450 7] 410
0 500 ] 610
7 550 u 610
1) 400 2 610

MNabes:

TYPICAL FLANGE THECKNESS

Neamingl Flange Thickness Toleramea
# Moasurements
8416 14 i +1/16 £}
5/8-7/4 16-22 4 = 3/14 +§
1 25 4 +1/4 +h
1-1/8- 114 19-32 i +5/16 +1
1-1-3/8 25-35 4 +3/8 +10

Mates:

«| 800-233-62594
g general-rubber.com




Expansion Joint Accessories

A.RETAINING RING: C. EXPANSION JOINT SPRAY SHIELDS
AND PROTECTIV VERS:
Split Metal Retaining Rings. Retaining rings must be used to WL E EQYERS

distribute the ba load and assure a pressure light seal. They Unusual applications of nibber expansion joints may require the
are coated for comosion resistance and drilled as r~|f>:.ﬁ:'_|hr¢-d [Soe SpEC ion of: A, Pratective Shield: B. Prolective Cover; C. Fire
Appendix B-Comman Flange Drilling]. The rings are installed Cover, T

L

s af covers, when manufachured of metal

ese hres b

direcily against the back of the flanges of the expansion joint and have one end which is balled fo-or clamped fo the mating pipe
bolted through to the mating flange of he pipe. Steel washers are flonge. The other end is free, designed 1o handle the movements

recommended under the bolt heads against the retaining rings; af of the expansion joint, A Protective Cover of metal is required
o minimum at the splits Rings are nor mally 378" |9 mm) thick, but
con vary due to canditions. The ring |.D. edge installed nexd to
should be broken or beveled 1o prevent culting
cial refaining rings may be required for many of
inl hypes depicted in the Chopter. See Figure 2T,

when on expansion joint is installed underground. Protective

Shields should be uvsed on expansion joints in lines that carmry high
F 2]

lemperauie

the rubsber Hlar
ol the rubber 5
the expansion

or conosive media, This shield will protect persannel
or adjocent equipment in the event of leokoge or splash. Wiap
ields of Fluoroplastic impregnated liberglass
bt 4 are the most common. Protective covers of expanded metal are
By - used lo prevent exterior domage to the expansion joint. Fire
. /: T Y covers, designed oversize, are insulated on the ..D to prolect the
Figure 2T y F W EXDANSIoN ii‘:l'l'-r rom ruplure -.:].u.'iu;; a tiash fire. [hey are I!C'I'I"l.']'l!'\l.-
Retokiing Bigs fr e AL installed an tire water lines. Contact the manulaciurer for specitic
Standord “Ach” 3, W design details
Tywe Expansion Jaints i . See Figure 22,
- CAUTION: Protection / Spray shields have some insulating
o : properties. It is not recommendad to insulate over elastomeric
LIMIT/CONTROL UNIT ASSEMBLIES: expansion joints. This makes required external inspections difficult

I extermol protection is required, do not use insulating materials

around Protective £

Many manutocturers presently brand their expansion joint products
with the following label identification: WARNING “Control units
Must Be Used to Protect This Part from Excessive Movement if
Piping is Mot Properly Anchored.” See Appendixes C, D and
Figure 6. for information regarding the definition, purpose and
recommendations concerming the use of contral rad ossemblies

When an elastomeric expansion [2int with a control unil fJ:,*:A_—'rr'H'I

is 1o ba installed directly 1o o pump flange, special core must

be taken. Moke sure that there is sufficient clearance behind the
pump flonge, nol only for the plates, but also for the nuts, bolls

ond woshers, In coses where there is not sulficient clearance, the

r-;:'-lu:rl-nr_] nng can L'IE rJ.':b:u_:r'..;,'rJ s an :FI.'E!HT{JI ::;.L,";';E.'

Limit Roe
Controf Rod with

Internml Nuf sefug

Controd Rod with
Compression Sleave setup

Spou with TR

CHAPTER VI

Figure 2Z: Frotective Cover,/Shialds

Protective metal spray shield

< 800-233-6294
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Performance Characteristics

A.EXPANSION JOINT MOTIONS: B.Scund Limiting Characteristics:

Al 7 "l_' o r'“ connector is a reinforced strai '-':l'“ IoLer pipo, The ability of a rubber expansion jeint to limit or inlerrupt the
an o i stomers and fabrics, primarily transmission of a saund frem operating equipment lo the piping
'.'J'.'.'!':Il_.J e 1o abso nise ong vibration in a piping system system. Sea ﬁ-pPEndIKES F l'.fll"ld G anc[TuHe 1.

A.1. Axial Compre,ssron The dimensional
reduction or shartening in the foce toface porallel
length of the joint measured along the longitudinal
axis. See Figure 3A fo the right and

Table W, W1, VI, 1X, X,

Table ll: Comparison of Acoustical Impedances

: Acoustical :
Seund Velocity Danity ST Redative

Moserial Impedance

Ibs./tn. sec

In/fsex. Ibs/1n? Impedance

A.2. Axial Elongation. The dimensiona Siod 20,500 0,743 59,400 00
ncre :lls—: it e Ir.g_;rll Sl |\:] of foced . | . i iy i i P
g o o ot sl
I:!I'IJ Table"u" V' 1'1"'||| IX, X, Lend 49 500 0411 20,400 190.0

[z 218,000 0,074 20,300 190.0
A.3. lateral or Transverse Movement. (onrete 198,000 0.072 14,200 1340
The mavement or relating displacement of the Wt 56,400 0036 2,030 19.0
two ends of the joint perpendicular fo its Fine 132,000 0.0145 1510 18.0
longitudinal axis. See Figure 3C to the (ork 19,200 (L008s 163 L&
rigﬁl and Table V, V1, VI, 1X, X. Fubber 2400 00442 106 1.0

A.4, Vr'bra]'r'cm. The albility of o flexible
connecior io absorb mechanicaol oscillations in the
Syshem, us I-.:I|| high fr eguency. See F|gure Dk
the right and Appendlxes Fand G.

v, Kelofve impagance (s Dosed on Kuboeyr

C.PRESSURE CHARACTERISTICS;
A.5. Angular Movement. The angular Figues SD
displacement of the lengiludinal axis of the
I lime o l;nl|ll.'§lr'|.

expansion joint from its initial sh aig
measured in degrees. This is a ¢ <'1| nation of sendent upon construction design I¥ requirements exgeed hese
axial elongalion and axial con pleax on, See r‘""""_J' speciol consfructions can |_' designed fo meet the reure +dl
Figure 3E o the right and Table V, VI, VIIl, IX, X.  Figure 3¢ cOndilions. The number of control rods are specified on the basis of

the design pressure of the system, not the rated opermting pressure

the expe nsion |aint. See Table IV and ﬁ,u-pendlm C, D, and H.

A.6. Torsional Movement. The '---.:.Iiruf:'! of ona
end of an expansion jaint with respec! .
end abaul its longitedingl axis, Su | movemeant is
measured in degrees.

See Figure 3F to the right and Table V & VI Figure 3F

 the other

Table IV: Typical Pressure Characteristics of Spool Type
Rubber Expansion Joints.

A.7. CDJ"ICUFFEHF Movement. The ¢ _;lllbu':_:llc_lru -J[ MO O MOre DESIGH OF EXPANSION JOINT CONSTRUCTION
of the above o.nﬂr]m'm joint movements. This value is e xprf ssad NOMINAL PIPE SIZE 1.D. - _
OF EXF. JOINT Saries Series
High Pressure Design

as the Resullant Movement. To calculate concurent movemen! use
the fallowing formula:

The concurrent movement formula is the sum of the individoal

ar for Angular [becouse ongular movement : . Euala)
s r_-_'..-f_-|-“_{] by compression and elongation when locking af I/4w4 | bwild | 165 |1138] 26 A60 | 200 |NaTe] X [T
cancurrent movemenis), Therefare the sum of the :I'_'i:ll'l.‘.'l.'l-i__i Stald | 1270305 | 140 | 965 ) 36 Gh0 IR0 (130 26 120
Compression, Elongafion, laleral, and T Drsion al still needs 1o hw 14 15 B5 | 586 | 26 G0 |30 ) 896 | 2 b6l
less than one or the joint is operating outside the design inten 1620 | 40600508 | 65 | 448 | 26 &80 Q10| 58| M 460
and needs lo be evoluoted w2 | 559610 | 65 | 48] 26 G0 | 100 469 | 24 L1)]
Formula: 1 = AC + AE + AL + AT 2ot 40 [ 66001006 55 | 379 2% G660 | W0 | 621 b (1))
RC RE R RT 47w s [106T R 1678) 55 | 379 2% b60 | BD | 552 26 [11]
L~ ( " AT FaD £r, Ay BB10 96 | 1727 10 2436] 45 | 310 L] ] 0 | 483 ] ]
Sample Cacaation: Fa. g e icd +0 " 108 248900 7743f 40 |76 | 26 | eso |0 (404 ] 2 | ge0
4" 2 I ) 10w 155|270 pd937| 30 | 207 ) 26 0 | S0 M 1))

l= 5+ .754

I = 1.25 Jaint is operating cutside its
di-jﬁl_t]ﬂ movements ond needs
5 be evaluoled

AC = CI-:_:I'a_._:e in compressian RC = Roted Compression 1A 52 o iochree  grochct il b

AE = Change in Elongation RE = Rated Elongation A For Rkt b vt e Al H

Al = Chenge in Lateral Rl = Raoted Loteral it g ; =
AT = Change in Torsional BT = Rated Torsional

- = boFys sl «| 800-233-62594
compitments or General KuDD¢ g general-rubber.com

The prassure ratings decrease with size and/or lemperature increqses
h m 200 P3IG (1379 kPa) to 30 PSIG (207 kPa] operating pressure
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D.RESISTAMNCE TO FLUIDS: Reducer Type (Taper):

nasicn resdlanes chorocishsic- ok natorl ibbars e Minimum Recommended Face-to-Face lengrhs.

The superic
synthetic
'1f|'-“-l:| W

stomers permils the sale handling of a wide variety af
2 pressure limits and temg '>Ir1| re charachkerishics

e. Contact the manutacturer for a special elostomer ROMINAL FIIPE SIZES 100X 1D Minimum Cancantric Mimimum  Ecceniric
mendation, See Table I, Iches Lungth Lenghh

NME! DIVISION STANDARDS RECOMMENDATIONS

15 X ] [} f
i I I b b
E. FORCE POUNDS AND SPRING RATES: 2 X 1.5 b 4
rk X 5 b ¥

E.1. Force Pounds, The force to deflect on expansion joint 25 0 1. b B

s defined as, the tolal lood required to deflact the expansion 75 i 1.7% & b

wint a distance equal to the maximum rated movement of the 5 ¥ 15 ] b

product, This force figure is expressed in pounds for compression 25 I 2 & b

elongatio 1f|1:| lateral movements. The force ||4-||-* 5 E t..'\-ll.'.-E-EuL":-IJ n 3, X l. 8 g

foakpounds for angular deflection 3 X 1.25 B i

& i 2 ] b

E.2. S,Dnng Rate. The spring rale is defined as the force 3 S L b i

n pounds required to deflect on exponsion joint one inc h in 15 X 1.5 ] )

COmprassion ond elong "| norina | For qr 1CJLr a5 ) 2 4 i

maovement the spring rate is the force needed in foatpaunds 1o ig ; ;'5 b :

[ 'Irf‘l---=55 [ ane deqree Table V & V : : &

e he expansion jain! gree. See Table &V, ¥ X s g 17
E.2.A. Filled Arch. The spring rate for o Filled Arch Type A S b ¥
expansian [oint is approximal 4 times that ol a Slandard 4. I L3 b L]
: 3 Arch -"r'.:-l" Il-: 5 rabe Wil vary with manutocturers l.'|"|’j is : : 35 : :

dent upon the materiol used in the filled arch section of . "
the expansion '1-'|| a TR I 3 ¥ 23 g )
e expansion joi ¢ X 3 4 g
E.2.B. Multi-Arch. The spring rate for a Mukti-Asch Type E‘ L 8 B
expansion joint is equal Iul|“-|, ing rate for o Single Arch i X 4 6 6
Type product divided by the number of arches. ; ; ;'5 g ]ﬁ?
[} X 35 i 11
& i 4. ] ]
FEHYDROSTATIC TESTING: LK i 5 b b
8 L 4, 10 15
I required, joints can be hydrostatically tested up 1o 1.5 times the 8 ) £, 12
Moximum Allow Vorking Pressure of the preduct, for o minimum 8 i é, [ 9
of 10 minutes without leaks, 0 X b, 10 15
m I 8 b §
1 I 8 0 15
12, i 10 i )
G.SEISMIC TESTING: I S| i 1%
Itis the posifion aof the E] - Piping Expansion Joint Division thal, }: .:f :E 'Ial} 21
olfhough seismic testing may ¢ PJF:Ix rigid components of o piping 16 X 12 ] 15
system, it does |::'~!r._ul['_|p|~r- to an individual nor- met |||_ EXOansion | int T . 8 g
due 1o its inherent flexibility. The problem is fur I| af C 1B X 12 17 7
the absence of any definitive specification, The indusiry is unable 1o 1B 1 f 10 16
quole on seismic lasting unless specilic Information on test procedures 1 A 16 g 10
and results required becomes availoble nm X 14 12 1
20 i 16 10 16
nm x 18 i 10
o o 16 Ib 18
H.CYCLE LIFE: /ZR S 1 n
: L LI | il 10 16
One full movement ¢ iz defined as the sum of the total movements

|'|:__|'|’-_—;:'_E ‘1|..~,'|.r:'r| U:I,ex nsion joint "”f‘ Comg |r—k-,‘i,|;. fre r‘ the e |n1 gg ::: EE :E ?;
r:\.i.{l.'lf' in then moves fo the p"\f_l on "\ meimum allowed elo ngabicn 3, i 2 bl i
and finally returns to ru-.-_u!.'r_|: x_-l,-':_|-'_- lite depends not only on the 3% i | i 7
QMo ':-| movement, bul also on the fr aquency ..ll WCIBS OF ¢ ,| 42 i 3 W] 40
rate. Owele life con also be affected by installation practices 47 i 3 13 ¥
lemperature and type of media being handled LI | LY 14 s
54 i 4 s 40
["Fs“'l.—l 'i-.'.-]lf'l.i"l"r'-.':-l'-.".':‘I h movEmenl oo |I""| H an exXponsin |OI'|| al 54, I 48 13 2
the rate of 10 cpcles per minule al r-'1'.—ri Maximum lemperatures ane P T | i 7 a0
pressures fo various duration, without failure, Much longer cycle lite 80, X 54 13 7

occurs with reduced movement NOTES

. : : «| B00-233-6294
Lbeneral AUDoe g general-rubber.com




Installation and Maintenance

INTRODUCTION:

t can be stated generally that the proper location of rubber expansion
joints is close o o main anchoring poin rf.';=|x':'-.vil‘-_5_1' fe
the line, o pipe guide or guides should be installed to keep the
pipe in line ond prevent undue displacement of this line. This is the
simplest application of a joint, no rr:-:*l-,;_ to absorb the expansion and
contraction of a pipeline between lixed anchaor poinis

Figure 5A:
A.ANCHORING AND GUIDING THE Typico! Piping Lyout Utiizing Exparsion Joints When Fquipment and Fiping are Property Anchored
FIPING SYSTEM:

A.l. Anchors Are Required. Figure 5A llustrates o simpl

hat in all cases, salid o

. You will nofice

ided wht*' ier the pipeline changes direction and I'|-::|I I|
expansion joints in that line are located os close as possi ble o
those anchor points. In addition, following the expansion joints,

and again as close as is pract
prevent displocemant '| Ih' p
the ol c

pump bos
ot the pump ||'e|

Pipe guides are emp
It sho .JI i ba |'Hi|||'-<'i

B.COMNTROL UMITS:

niping forcas are far Vs rl-:\" I-‘J the ||u e B.1. Definifion and Purpase. A control unit assembly is o
wors shown at the 907 and the 457 bend in system of fwo or more contral rods (e rods) placed across

[w 0

the p ipeline m mal be solid anchors designed to withstand the: thrust an expansion joint from flange to fange to minimize possible
i he | ne o 'II— |I-Il. T W ith JF':; oHnes I"-"rl:l‘ﬁ -I"irli:ls':'l-:l Cn f_.'E!"' r._:lgf_— | [#] II?Il: EXEOnsIon joimnl l_l'_]\_ISEI'_I Lo gxcessive molion
1 at this poind ol the pipeline. This excessive motion could be coused by the

tailure of an anchor or some other plece of e equipment in the
pipeling. Figure & shows the proper assembly of an exponsion

joint with control unit details confrol

A.2. Calculation of Thrust, Wh en expansion joints are insialled
in the pipeling, the siatic - portion of the thrust is caleu as a
product of the area of the 1.0, of the arch of the expansion joint
times the maximum pressure that will occur with the line. The result
s o force expressed in pounds. Refer to Figure 4

| rod assemblies are set
at the maximum allowable expansion and//or contractic
joint and will absorb the stafic pressura fhiust dev
expansion joint. When 1 they are an additiona
sl i ing possible fallure of the expansion join

5] "ll— equipm il CL‘I‘I 3l unils \"\."”l
II| & joints, bul the user should be sure tha
fuyh s sufficient to withstand tokal force that -,-,-.il
{. The term ral Unit™ |s synonymous with the
Rod” as defined by the standords of the Expansion Joint
ciation [EJWVA)

ised in this manner

and passible
odequately
pipe flange sf
L'll.‘
farm
Manutachurer’s A

CHAPTER VIII

Figure 4

T = Thrust
— (D)? (P) P = Pressure
D = Arch I.D.

Figure 58:
Typical Loyout Uiitizing Exponsion Joints and the Proper Use of Anchors in Branch locations

A.3. Branch Connection Anchors. Figure 5B is anothes
llustration of the proper anchoring that should be provided in @

= with a branch connaction, The -,r'u_} ar shown of the lee and
elbow connections must be designed 1o withsiand lunlh the thrust
and any other forces imposed on the _,\,,_.r'vr. at these points. Again
emphosis s | ed on the relative location of fhe |._.~|'|I.3 fhesir
anchoring points and the pipe guides

- = boFys sl «| 800-233-62594
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B.2. Use in Restraining the Piping System. Cenfrol units may
be required to limit both extension and compression movements,

B.2.A. Exf&ﬂsmn Contral units must be used when It is not
teasible in o given structure to provide adequate onchaors in
the pr ::-p-"r lacafion, In such cases; the slafic pressure thrust of
the system will couse the expansion join o extend to The limil
set by the contral rods which will then preclude the passibility
of further motion that would overelongate the joint. Despite the
limiting action that control rods hove on the joint, they must be
used when proper anchoring cannot be provided. It cannat

be emphasized loo strongly that rubber expansion joints, by
virtue of their function, are nat designed to ioke
in oll cases where such are likely o oceur, proper anchoring
is essential, If this fact is ignored, premature failure of the
expansion joint is a loregone conclusion

B.2.B. Compression. Pipe slesves or inside nuts can be
installed on the control rods. The purpose of the sleeve is fo
prevean! excassive Cx |||_3'|f_ S5O0 1IN Ih& “""I: Naican _5:J||:| Tl"r—'_.
length of this pipe sloeva should be such thot the axpansion
joint cannol be compressed beyond the maximum allowable
comprassion figure sinted by the manutaciurer,

See Tables V & V1 and Figure &.

Figure &:
Expansian Joint with Assemibdy, Tnstoffation of Contrel Unit Companents

B.3. Specl"ﬁccﬁons. For contral unit dimensional specifications
see Appendix T, These specifications are recommended for
standard construction type exponsion joints The exact number of

control rods should be y.l.m ted on the basis of the aclual design,/

test pressure of the system. Abways specily the mating lange
fhickness when ordering conirol

and thrusts and,

unit assemblies. See Appendix D,

B.4. lllustration of the Use of Control Rods. Figure 5C
demonstrates the ype of piping connections that must be used in
lhe event it is impossible to employ anchoring. The anchor point at
' o1 P0° elbow in the discharge line hos been eliminated. (It
i sl"m-r. n Figura 5A ) In this situation, it is necessary to employ
proper |3. (2T Jr.¢f| contral units with fhe jcints locoled in this non-
anchored line. Without the use of these control units, the pipeline
batwesn the pump and the anchor, af the 45° bend, would
ba severely disploced due to elongation in the Hlexible rubber
expansion joint. This elangafion w l'_]l_'|':|
O
wpture, The use of contral
units in this cose permils
expansion of the pipeline in both
the vertical and horizanial dir
batween the pump and the anchaor, af the
45° bend. However, it doas preclude the possibility of
wiraction in thase respeachive linas as the further extension
'* the expansion joint is impossible because of the
coniral unils.

unfil the joints

Figure 5C:

Typical Piping Layout Showing The Usa Of
Control Units With The Expansion fotals
When Proper System Ancharing I Limited

OTHER INSTALLATIONS:

C.1. Vibration Mounts Under Foundation. Figure 5D shows
a very common pump instollotion. Instead of being mounted on o
solid faundation, the pump is supported off the floor on vibration
mounts, There is nothing wrong with this type of installation. The

supplier of the vibeation mounts should be mode oware of the
fact that these mounts must be designed, nat only 1o support the

weight of the pump, its motor and base, but must also absorb
the wvertical thiust that will cecur in both the suction and r_i::;.';|:-;_||g;_,;r='
lines, To calculate thiust see Chapter Vill, Section A.2. It should
|'._:Ir,_—',_ theat the thrust in the respective pipelines will exen

1 the inlet and outlet flanges of the pump, ond the pump
I'H{LIIZLL:J:_'l'_IrE".’ should be contacted to determine
whether or not the pump casing is strong
enough to withstand this force. If this is nat
dane, it is very possible that this force

:_' For significant laleral movement sphefical
——— washers are recommended
Cﬁ-

P
1
| =

Spherical wosher equal axial and lateral
istribution

Frgure 5D J':.-]:m.' Fumpfnsrﬂftunm Il‘ﬂr.ﬁ Emmnmwfs Uilizing

Vibratfon Moonls
.| BOD-233-6294
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Figure 5E:
Superior tnstoliation With Pump Base Inde-
pencently Supported

C.2. Vibration Mounts or Springs Under Base and Anchor.
A variation of the design as shown in Figure SD is illusirated in
Figure 5E. An improved installation is shown here. The vibration
mounts under the pump base need aney suppor the purmp is
motor and base. The vibration mounts under the elbow supparts
can then be designed lo withstand ihe thrus! developed in the
suction and discharge lines, respectively

C.3. Secondary Base. See Figure 5F. In this installation, o
complate secondary base is provided for the pump base and

the rwo elbow supports. This secondary base is equipped with
vibration maunts 1o salale it fram the loae Onee again, these
maunts must be designed to ioke info account all of the loads and
forces acting upan the secondary base, These obviously are the
weight of the ec it plus the thrusts developed in the suclion
and discharge lines.

D.INSTALLATION INSTRUCTIONS FOR

NON-METALLIC EXPANSION JOINTS:

D.1. Service Conditions. Moke sure the exponsion joint

rafing for temperatures, prassure, vacuum and mavemnents match
the system requirements. Contact the manutociurer for advice

if the system requirements exceed those of the expansion joint
selected, Check fo moke sure the elastomer selecled is chemically
compatible with the process Hluid or gas.

D.2. .ﬁ.ﬁgnmeni_ Expansion joints are normally not designaed to
compensate tor piping misalignment emors. Piping should be lined
up within 1,/8", Misalignment reduces the rated movements of the
HKFJI’_]T'IbH:':lI i':_:lr|1 r_:rld SO ir'-r_: sevearg siress Urld re:_u.:_-'_-'- wB|vice
life. Pipe guides should be insiolled 1o keep the pipe aligned and
to prevent undue displocement. See Chapter VI, Section A and
Table IV.

D.3. Anchoring. Solid ancharing is required wherever the
pipefine changes direction, and expansion joints should be
located os close as possible 1o anchor points. It anchors are not
used, the pressure theust moy couse excessive movements and
domage the expansion joints. See Chapter VI, Section A & B for

Ancharing, Guiding and Control Reds.

D.4. Pipe Support. Fiping must be supporled so expansion
joints do not carry any pipe weight.

Figure 5F:
Use OF A Secondary Unit Base For Pump And Piping

D.5. Mating Flanges. Insiall the expansion joint against the
mating pipe flanges and install bolls so that the bolt heod and
washer are against the refaining rings. I washers are not used,
Hange leakage con result - particularky of the split in the retaining
rings. Flongetotange dimensions of the expansicn joint must
match the breech ype opening. Make sure the maling Honges are
clean and are loHace- ype or no more than 1/16° misedioce
type. Mever install expansion joints that utilize split retaining rings
next 1o waler type check or butterdly valves. Serious damage con
resull to a rubber joint of this fype unless installed against bl foce
flanges

D.6. Tightening Bolfs. Tighten bolis in stages by altemating
araund the flange. IF the joint has integral fabric and rubber
flanges, the balls should be tight encugh lo make the ubber
Honge O.D. bulge between the refaining rings and the mating
fange. Tarque bolls sufficiently 1o assure leakdree operation al
hydrostatic test pressure. Bolt forquing values are available from
most manufoctuiens. If the joint has metal F!nnges_ tighten balts only
enaugh to achieve a seal and never tighten to the point that there
is metal tometal contact betwaen the joint Hange and the mating
”U-!’H_ L=

D.7. Storage. ideal storage is a warehouse with a relafively
dry, coal lecation, Store Hange face down on o pallet or wooden
plattorm. Do not store other heavy items on fop of an expansion
joint. Ten year shellile can be expected with ideal conditions

If sterage must be outdoors jeints should be placed en wooden
plattorms and should not be in contact with the ground. Cover
with a tarpaulin

D.8. Large Joint Handling. Do not lift with ropes or bars
thrawgh the balt holes. I lifting through the bore, use padding o
o saddle to distibute the weight. Make sure cables or forklift tines
do not contact the rubber, Do not let expansion joints sit verically
on the edges of the llanges for any period of lime

WARNING: Expansion joints may cperate in pipelines
or equipment carrying fluids and/or gases ot elevated
temperatures and pressures and may transport hazardous
materials. Precautions should be taken to protect personnel in
the event of leakage or splash. See Chaopler "'."I,PEC.

Rubber joints 5houﬁ;| not be installed in incccessible areas
where inspection is impossible. Maoke sure proper drainoge
is available in the event of leakage when operating personnel

are not available.
«| 800-233-62594
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D.9. Additional Tips.

D.9.A. Do not insulate over a nonrmetallic expansion joint. See

Chapter VI, C.

D.9.B. |t is acceplable [but not necessary| lo |ubricate the
expansion joint flanges with a thin film of graphite dispersed in
glycerin ar waler to ease disassembly at a later fime

D.9.C. Do nol weld in the vicinily of o normelallic joint

D.9.D. It expansion joints are to be installed underground, or
will be submerged in water, contact manufachurer for specific
recommendations

D.9.E. It the expansian joint will be installed outdaars, make

sure the cover materiol will withstand ozone, 3|J||||:J|‘-I elc
Malerials such as EPDM and Hypalen® are recommended
Maleriols pointed with weather resistont pain! will give
addifional ozone and sunlight protection

D.9.F. Check the lightness of leaktrze flanges two or thiee
weeks after installation and redighten it necessary

D.10. Control Rod Installation. Also see Chapter V1, B. Coniral
Linit Assemblies.

D.10.A. Assemble expansion joinl between pipa Honges 1o the
manutoctured focetodace length of the exponsion joint, Include
the retaining rings furnished with the expansion join

D.10.B. Assemble contral rod plates behind pipe Hanges as
shown in Figure 6. Flange bolts through the contrel rad plate
must ba longer to occommodate the plate. Contral rod plates
should be equally spaced arcund the flange. Depending upon
the size and pressure 1ating of the system 2, 3 o more control
rods maoy be required, {,nnlnrr manufocturer for aptional
installations

D.10.C. Inseit control rods through top plate holas, Sieel
washers are 1o be positioned at the outer plale surface. An
oplional ubber washer is positioned betwean fhe steel washer
and the outer plate surface. [See Figure 6.)

D.10.D. If a i.injh—,- nut per unit is furnished, position this nut 5o
that there is o gap betwean the nul and the steel washer, This
Er.\_lf_:l |.E. 'EI'_'.IL,L.' P_‘; 'l e ;r_‘JIIII; IrIr:_H-:Irr'I_.-IrI EI.E”.HI'_;IH -:(_'(_1r."|r:':E‘1i_'ir15:;| -\.'.':r||
the neminal facetofoce length). Do not consider the thickness of
the rubber washer. To lock this nut in position, either “stake” the
thread in two places or tack weld the nut fo the rod. IF wo jom
nuls are furnished for each unit, fighten the two nuts together, so
4'15 lo achieve o "jamming” effect o prevent loosening, Mole

Consull the manutacturer it there is any question as 1o the rated
compression ond elongation. These hwo dimensions are critical
in sefiing the nuts and sizing the compressicn pipe sleeves

D.10.E. I there is o requirement for compression pipe sleeves
ordinary pipe may be used and sized in length 1o allow the jaint
to be comprassed to its normal limil, [See Figure &.)

D.10.F. For reducer installations, it is recommended that ol
conrad rod instollafions be parallel to the piping

D.11. location. The expansion joint should always be installed
in an accessible location 1o allow for fulure inspection o
replacemsant

should be given 1o maintaining a spare or replacing the unit al a
scheduled cutage. If the service is not of a erntical noture, observe
the expansion joint on a regular basis and plan to replace after
10 years service. Applications vary and life can be as long as 30
years in some coses

E.2. Procedures.

E.2.A. Cracking. {5un Checking| Cracking, or crazing may
not be serious it only the outer cover is involved and the fabric

15 nol exryghe:i I nec essary, repalr on sike wilh mbber cement
where cracks are minor. Cracking where the fabric is exposed
and tom, indicates the expansion joint shauld be replaced. Such
crocking is usually the result of excess exdension, angular o
lateral movements. Such crocking is idenfified by:

|1] @ Hattening of the arch, (2| cracks at the base of the arch
and,/ar |3) cracks of the base of the Hange. To avoid future
pll:)blé!:'l'lﬁ_ replocement expansion |cinis should be ordered with

coniral rod units

E.2.B. Blisters-Deformation-Ply Separation. Some blisters
of detormafions, when on the exemal portions of an expansion
|C|"I' ”l"'l'lf' nol rJf =0 ||'|=_" p|r_‘|per [_'.l'_—'|'Il;:l”|'|"_'|r|':|EII {_}" 'I-E' E‘x[xmsl:_‘un
joint. These blisters or deformations are cosmetic in nofure and
dao not require repair, IF major blisters, deformations and /o

ply separolions exist in the hbe, the expansion joint sheuld be
reploced as soon as possible, Ply separation ot the flange O.0.
con sometimes be observed and is not a cause for replocement
of the expansion joini

E.2.C. Metal Reinforcement. If the melal reinforcement of
an expansion joint is visible through the cover, the expansion
jaint should be replaced as soon as possible. Additionally, i
any external metal reinforcement is exhibiting signs of faligue
of wear, the expansion joint should be replaced as soon as

passible

E.2.D. Dimensions. Any inspections should verify that the
installation s correct: that there Is no excessive n||,5L..||gr1 Tient
between the flanges; and, that the installed laceto face
dimension is corect. Check for overelongation, over

ession, Ioteral o -fJII-i_ilIlr_II r“n-b.f_||:(u1nrr'|r;"ﬂ IF incorect
lation has coused the expansion joint 1o fail, consider
ordering a new expansion joint sized to fit the existing piping
dimensions. I neither options are availsble, adjust the piping
and arder a new expansion joint 1o fif the existing installation

Insko

E.2.E. Rubber Deterioration. If the jint fesls soft or gummy,
plan to replace the expansion joint os soon as possible. For
expansion joints that may have become too "siff” [although a
durometer reading can give you on idea of the current hardness
of the lube or cover of the expansion joint) their cannat be o
guarenteed accuracy of the overall health of the expansion joint
Given the nature of Ihr-:- applications where expansion joints are
used, the variety of manuloctures, and numerous combinafions
of materials, it is unlikely that a duromeler reading is capable of
[}ll_)-.l.dlr'.u_, a ||-,_‘=:_:| h indication for a ,5pr-,n;_“[::_ expansion joint

E.2.F. leakage. It lackage or weeping is occurring from any
surfoce of the expansion joinl, except where Hanges meet
reploce the joinl immediately. IF leakage cocurs batween I:u
mating flange and expansion jaint flange, lighten oll balts,

fhis is not successhul. turn off the system pressure, loosen nl

Honge bolts and then retighten bolls in stages by oliemating
around the flange. Make sure there are washers under the boll
heads, parficularly at the split in the refaining rings. Remove
lhe expansion joint and inspect bath rbber flanges and pipe
mafing Hange faces for domoge and surface nanln on. Repair
of reploce as reguired, Also .'nuk'_* sure the expansion joint is
not over elongated os this con tend 1o pull the joint Range oway
from the mafing Hu::nr:lr resulting in leakage. If leakage parsists
consull the manufacturer for additional recommendations.

E. NSPECTION PROCEDURE FOR
EXPANSION JOINTS IM SERVICE:

The following guide is intended fo assisl in determining it an expansion
joint shauld be replaced or repaired afier extended service.

E.1. Replacement Criteria. It an expansion joint is in a crifical
service condition and is five ar more yvears old, consideration

= ; = s , . BOD-233-6294
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FINSTALLATION DETAIL REQUEST:

Rubber Expansion Joint & PTFE Lined Expansion Joints

Request For Installation Details

[A seporate sheet must be completed for each item)

To:
Fax #:
From:

1. Purchase Order #:

2. Date Of Order/ Shipment:

Flange Rating: Type
(RF. FF)

%]

™
3

. ltem Size o X

4. ltem Style No./Tag No.:

L

. Item Drawing No:

. Medium Gas/liquid/Steam:

N O

. Operating Pressure:

8. Surge Pressure/Duration: /

@. Operating Temperature:

10. Surge Temperature,/Duration: /

| 1. Installed Face-ToFace Length:
fto be measured in four positions)

3 O'clock Flange Position:

6 O'clock Flange Position:

@ O'clock Flange Position:

12 C'clock Flange Position:

12. Installation Orientation [Horz/Vert):

13. Distance To Mearest Anchor Point [Each End:

«| 800-233-62594
g general-rubber.com




Rubber Expansion Joint & PTFE Lined Expansion Joints

14. Confirm Moating Flonges Are Parallel:

15. Confirm The Centerline Alignment:

| 65. Advise Torsional (Rotation) Offset Deg):

| 7. Advise Angular Offset [Deg|:

| 8. Advise Axial Compression:

| 9. Advise Axial Extension:

20. Advise lateral Offsetls): o4
21. Are Control Rods Insialled /Number Of Rods: tes o/

22. Confirm Proper Orientation Of Flow Liner And Flow:

23 |r‘--5e:vi¢g Duhz.'

24. Frequency Of System Operation (Daily, Weekly, Continuous):

25. Are Digital Images Available:

26. Are Site Reports/logs Available:

27. Were Any Personnel Injured:

Z28. Please Attach o Detailed Description OFf Failure Including Diagram(s) To lllustrate Location OFf Failure:
& g 2

_ Y ) 800-233-6294
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FSA Pipe Joint Standards

A.FSA-PSJ-701-19,
Hydro and Vacuum Testing:

A.1. SCOPE
A.1.1 Appﬂcﬂﬁon:

This specitication covers the hydrotesting and/or vacuum

lesting of nonmetallic langed expansion joints. The purpose

of the testing is to prove ‘hn wpansion joint meets a standard

|_:':l'-"1.f\.|, |&_.'r."\r':_'=f_| LT O G Pl'—h‘hl |'—r YCUUM 0% I-'lql |'—E|.'—'I'_J L'I:II'
customer purc f'“,-' r~r|*]| or trﬂr f- afion. For def finition of terms

FH..CI!’I"!IJII .:>||1.|.~, - PIL’JII-L. echn |’f|| |‘ o dbmk S '"I Fdl ':-l

A.1.2 Safely - Hazardous Materials:

While the materiols, methods, opplications and processes
described or referanced in this sfandard maoy involve the usa
of hazardous materials, this Iunriu- 1 does not address the
hozards which may be invalved in such use, It is the sole

|r:5pun=.||'_ ity of the Lsr_r_f‘Egh'_r o ensure bamil arity with the safe

and proper use of any hozardous malerals and test procedure
and 1o take NEecessary preca wtionary measures ko ansure the
health and safety of all persannel invalved.

A.2. APPLICABLE DOCUMENTS
A.2.1 Fluid Sealing Association:

Technical Handbook, Expansion loints — Piping Technical
Handbook, 8.0 Edition, Fluid Sealing Association, Expansion
|aint Division. Application for copies should be addressed 1o

L

Fluid Sealing Asscciafion

Expansion Joint Division

294 Old Eagle School Road, Suite 1019
Wayne, PA 19087-1 864

A.2.2 American Sociely of Testing Materials (ASTM):

ASTM D-380
Standard Test Metheds for Rubber Hose

ASTM D-412
Standord Test Methods for Vulcanized Rubber and
Thermoplostic Elostomers - Tension

ASTM D-413
Standaord Test Methods for Rubber Property - Adhesion fo
Flexible Substrate

ASTM D-471
Standaord Test Methods for Rubber Property - Etfect of Liguids

ASTM D-1415
Standard Test Methods for Rubber Praperty - Infernational
Hardness

ASTM D-2240

Siondord Test Metheds for Bubber Property - Durometer
Hardness

ASTMF-1123

Standard Specitication for MonMetallic Expansion Joints

Applicalion for copies should be addressed 1o

ASTM International
100 Barr Harbor Drive
Wesl Conshohocken, Pa 19428-2659

A.3. GENERAL REQUIREMENTS
A.3.1 Preparation:

A.3.1.1 Tests to be Performed

Determine the types of tests required by the order or
specification. It the expansion joint is o receive both hydro
test and vacuum tasl, perlarm the vacuwm hesi First

A.3.1.2 Test Fixtures/Apparotus/Gauges/Materials

A.3.1.2.1 The test fixture shall consist of end plates
which will be balted or affixed to the end of the expansion
joint, so Qs 1o allow the festing of the expansion joint
without leakage. This is normally done by bolting plates to
the expansion joint flanges. Hydroulic presses may also be
used eliminating the need for end plates.

A.3.1.2.2 The test lixture shall be reshained by contal
rods wilh o withou! compression sleeves [comprassion
slesves are required for v asling only] or a

_,l-k Press '.‘.-I'l‘l l_l'_JII:F_,'IIE'E-S!I'_Z-r'n '?!l,_,'lp"-\. 50 05 1o resirain
the expansion joint from either compressing or -.C.-lfmgm-r..r;
during tesfing.

A.3.1.2.3 The gouges used in the tesfing shall be
indicafing pressure or vacuum gauges. The gauges shalf
be calibrated af interals not o exce e (12}
manths, The gouges shall be positioned in such a location
as 1o be readable by both the personnel contralling the
pressutization and hx‘ lest administrator

uum

o twwaly

A.3.1.2.4 The ’-;J otest and vacuum pump should be
af size -;Jpl::b| of mainiainir i | the pressure and vacuum
required by the order or specitication

A.3.1.2.5 The hydiotest medium shall be water. The use
of gases, such as air, nirogen or carbon dioxide, should
be avoided or special precautions taken for salety reasons
A.3.1.2.6 TThe typical hydrotest and vacuum testing
setup is shown in figures 1 ond 2 aloched

CHAPTER IX

A.3.1.3 Test Temperature

The fests should be conducted ol ombient temperotures. For
hydrotast the medivm should not be greater than 1200 F
(490 C)

Tests may be conducted at other temperalures; however,
speciol precautions should be token not lo subject

the expansion joinl lo over pressurizalion at elevated
tempearaturas.

A.3.1.4 Test Pressure/Vacuum

The lests shall be |;~r["-|r'1 e pressures an d vacuums
as specified by the arder ar specification. The standard
hydrotest is fo be performed ot a pressure |.5 fimes the
T _])H Tum (_'l',_lélﬂhll | I_}lE,ElSLlel | e e‘(r_'lﬂr'l.s“.\_,'ll I\_,I it}

The vocuum test pressure is not to exceed below 26 inche

Hg (880 mbar|

«| 800-233-62594
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A.4. TEST PROCEDURES A.4.2.5 Post Test Procedure

A4.1 Vacuumn Testing After the joirt ha s b een removed from the fest fisture and
dried, the expansion joint should be inspected for domoge

The vocuum test should be done pricr to the hydrolest, when resulling fram the lesl

both tasts are rmed, o protect the vacuum pump

I’I':_jr"l '.'-.-'-S_]!.'-_l: ._._;-||;(]_'1|-i:;;_;! lelj] .“I o ﬁ-ﬁ- QUAIJW ASSURANCE
A.4.1.1 Connection A.5.1 Responsibility

Connect the vacuum line to the test fixture. Close or plug The Cluality Assurance Depariment is responsible for running o
the relief holes ir Open the valve monitaring the hydrotest and//or vacuum les!
between the expansion joint and vacuum pump

A.8.1.2 Test

Slawly increase the vacuum while inspecting for leaks, A,
partable ulrosonic detecior may be used in this
process. Should leckage be detected, 1
balts and begin the fest again
been reoched (the order or specitication vocuum but nat )

more than 1.0 fimes the -_|r:~_~ii:,||| vacuum of the expansion N

joint), the lest should be wn for 10 minutes with the (¥ | @

expansion joint isclated hom the vacuum pump.4.1.3 pr 2] vent
wpansion joint hos possed the fest when the e

test has been performed in accordonce with 4.1.2 withoul
discernoble vacuum Gecoy of loss of suchural ety

A.4.1.3 Accephance

The expansion joint has passed the test when the fest has
besn run in accordance with 4. 1.2 without lecking or loss ol — up
structural integrity,

A.4.1.4 Documentation

& hixure, vent il needed
A.5.2 Record Maintenance

Records of the festing should be retained by the Quality
Assurance Department inoddition to those records submitted

'-.\'-”! e o

hiten the Hanoge
st wacuum has GALIGE MO

Figure 1

ACCUWAILATER
pr=
|/
[x]
F4

) Gl WGE MO D
TThe resulls of the fest 5

joint tesfing form. A typic

A.4.1.5 Post Test Frocedure

Alter the expansion joint hos been removed from the lest GALIGE MO T
fixture, the expansion joint 5 be inspected for domoge Figure 2 EXPARGION

resulting from the test, Special attenfion to ube delamination el @
should be made

A.4.2 Hy:]'ro FE'EHHQ L {>'r<‘l \-'lll:u];.u
| T

A.4.2.1 Conneclion vACUUM TEST

ild be recorded on an expansion

gure 3

orm s shown in f

M

act the water line to the test fixture, Open the vent ports

in the hixture. Cpen the valve between I
accumulator and the expansion joint, All
until the expansion joint is completely full of water and all qir i | Lot

& waler supphy/ | HYDROSTATIC
(COMPANYNAME) | TEST REPORT o buoe

o the water fo low

i \ k i Csmommesr P04 Spmc. Aug'te:
is expelled. When the expansion joint is full of water, close —_———————
= == =

or plug the venl v

A.4.2.2 Tesi S B

|

and b L1 ! —t—— !
3 . 1 1 1 1 |
reached i Figure 3 |1 I I S — .
than 1.5 times the pressure of the expansion joint], the tesl 1 ! ———

should begin and run for 10 minutes with the expansion jaint /S U R S S

isclated from the water source S S S S S S—— - — .
S S I S S S S —
A.4.2.3 Acceptance (R I e s s B I

The expansion [oint has passed the test when the fest b 1
been performed in accordance with 4.2.2 without visible . peLn e e '

discemable pressure decay or loss of structural

oo linirrs Banboim) Parvrs v boslond i tiosesn wilh PLL Strier)
FRA-PRI- el e &

infegrihy

A.8.2.4 Documentation

The results of the tast should be recardad on an expansion

ioint testing form, A typical form is shown in Figure 3. http://www.fluidsealing.com/standards /FSA-PSL701-19.pdf
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B.FSA-P5J)-702-19,
Installation, Maintenance,Storage:

B.1. S5COPE: B.3. GENERAL REQUIREMENTS:
B.3.1 INSTALLATION:

B.1.1 Application:

This specification covers the installation, maintenance and

storage of rubber langed 1

purpose of the siandard is to ensure the proper handling

etallic expansion joints. The

of expansion joinis, For definition of terms used in this
chnical Handbook, Man-tetallic

5:;&_-.'_|||'_{,'I|r_-r., |r,-;[+-3r o the

Expansion Joints and Flexible Pipe Conneciors

B.1.2 Safety - Hozardous Materials:

2 the maole

ls, methods, op

lications and processes

described or referenced in this standard may imvalve the use
f hazardaus materals, this slandard does not address the

hazards which My l'u—? invel

in such use. If is the sole

responsibility of the user/installer 1o ensure familiarity with the

any hozardous materials and 1o lake

b".'l':*"_, and proper use

e necessary precoulicnary megsures 0 ensung thz ||(—.f‘|-r|1 Qne

satety of all persannel invalved

B.2. APPLICABLE DOCUMENTS:
B.2.1 Fluid Sealing Association:

Technical Handbook, MNonMetallic Expansion Joinls and
Flexible Pipe Connectors, Edition 7.3
Application for copies should be oddressed fo!

Fluid Sealing Association

Expansion Joint - Piping Division

Q24 Old Eogle Schoal Road, Suite 1019

Wayne, FA 1908718656

wenewy, flu li:‘«.ﬂ:'ﬂi-r;i com
B.2.2 ASTM International
ASTM F-1123 Standard Specification for MonMelallic
Expansion Joints
Application for coples should be addressed o

ASTM Inlemational
1 00 Barr Harbor Drive

West Conshohockan, PA 19428-2059

W asimLorg

B.3.1.1 Inspection of Expansion Joint:

fective/ shipp

Bemove expansion joini frawm o packaging.
Check the interior, ex and flange faces of the expansion
pint far cuts or gouges. Inspect the mating flanges or rough/
rJUI‘"lU::_,]e:i areds

B.3.1.2 Application, Anchoring, Alignment:

B.3.1.2.1 Review the application o which the expansion
joint is going o be applied. Speciol attention should

be paid 1o the pressure/vacuum, temperature, and
movemeants o ensure that the expansion joinl mests the

syslem requirements

B.3.1.2.2 Review the system lo ensure that the ancho
supparts and alignment guides are properly designed
IF the system is not properly anchored and/or guided
conlrol rods with compression sleeves should be used

lo protect the expansion joint against excessive axial

movements. In addition, the anchors and/or gquides should

esigned to withstand the thrust forces generated by the

expansion joint

Note: 1. Control rods do not pratect the expansion
joint and piping system against lateral offsels and are

not a repl

guides and

it for proper sysfem an
suppoHs,

Note: 2. Coniral rods showld nat be used with non
mefalic fanges such os PVC, FRP ond cther flanges which

do not have sulficient strengih,

B.3.1.2.3 Inspect the piping fo ensure that the pipes are
properly aligned axially ond laterally within the tolerances
as oullined in the Technical Handbook. Mortetallic

Expansion Joints and Flexible Fipe Conneclors [see

Paragraph 2.1). It the piping is not properly aligned, the
pipes should be adjusted. When the piping connat be

properly aligned, an offset joint should be used

B.3.1.3 Installation:

3 the monubocturers” instollation manuals/instructions fo

any special installation requirements

B.3.1.3.1 Flange Lubrican

Apply a thin loyer of nonspetroleum based lubricant, such
05 SO00Y WO the rubber flange for ease of installation
of removal of @ later dale

B.3.1.3.2 Expansion Joint

Install the expansion joint between the mating Hanges.

Special care, such as the use of slings, should be tak
I ensure Ine expansion joink 15 not -jf,].'ncj:_
process. Do nat lift by balt holes. Continued suppon of
the expansion joint is required until the expansion joint
is bolted in ploce. Spacer gaskets may be required with

d-during this

i+ ‘3:-_'!d [r_:u_'rg P | nngr_-:t_., coansull manuiachurer

«| 800-233-62594
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B.3.1.3.3 Flange Balis

Install the fange bolts thraugh the retaining rings
expansion joint and mafing Honge from the arch side
of the expansion jeint in 0 cross [_:-Z_I|'::-'I Metal washers
are required at all splits of the retaining rings and are

recommended far oll ather balts. Atoch and tighten nuts

alternalely around the flenge until hand tight. Torgue sach

balt 1o full torque with the crossbalt pattern uniil the values

given in the lable below are reached, Allermnatively, a
traditional method of tightening hull faced flanges until the
oulside edge of the expansion joint flange bulges slightly

can be used

NOMINAL BOLT TORQUE
Beoded-Ends (Spherical) or PTFE Bellows

Pipe: Size Toigue

B.3.1.3.4 Control Rods:

When Confrol Rods are required, Install the gusset plotes
to the outboard side of the mahing tlznge at the same time
as the F'::I'L;E' Ball installation. The number and distribution
of the contral rods must meet manulacturers approved or
design spex fied minimums. FS& Technical Hondbook
(see paragraph 2.1) minimums shall opply if not specitied
atherwise, Instoll the contral rod through 1he remaining
hale in the gusset plate. If required, install o compression
sleave at the fime of the conirel red insertion in the conirol
red plale, Place the rubber and meial washers an the
control rods and fighten the nuts unfil snug. Stoke fhe

q

threads of the contral rads to prevent Aul movement during

operahion

1-1.25
1.5-2
25
3-5
-8
10-12
14-16
18
20
vL

25-31
40-50
£5
80-125
150- 200
250- 300
350 -400
450
500
400
150

fHbs
30- 45
3045
35-30
45- 60
3065
55-75
&l - 80
10-90
15-%5
80-100
85-130

Nm
40-60
40- 80
47- 8
40 -80
648 - 88
75-100
80-110
95-120
95-120
110-135
120-175

b-8
10-12
14-16
18-24
26-40
42-54
&0-72

NOMINAL BOLT TORQUE

Full-Foced Elastomer Flanges

Fipe Siza
mm

15-50
b0-125
150 - 200
250 - 300
350- 400
450 - 600
650- 1000
1050 - 1400
1500 - 1800

Fibs
30-50
50-70
50- 120
110-140
130- 140
150- 200
200300
300 - 400
400 - 500

Torqua

Him
40- 68
68-95
120- 160
150-1%0
175- 215
200- 270
210-410
410-540
540- 480

B.3.2 MAINTENANCE:

B.3.2.1 Periodic Inspection:

The expansion joint should be inspected periodically 1o
ensure proper operation and installotion. Pericdically re-
lorque bolls ﬂf\.p[_d'-,- [_1|-'|'|I-t1;:-_r_'-|r_--f-7:_i mainlenance proceduies
as required. In full sun or desertlike conditions periodic

recoating of the LIV protective paint is recommended

B.3.2.2 Welding:

IF welding is to occur in the vicinity of the expansion joint, o

welding blanke! or protective cover should be used to protect

the exponsion joint

B.3.3 STORAGE:

B.3.3.1 Standard Storage:

ldeal storage is a warehouse wilth a relafively dry, dark, cool

location. The warehouse lemperature should not be over

BOF (27°C). Storag

e Nedl LLona F'll-"_id'_ll:'lrlﬂ %_’-:_|i||:_:'||:—_,"|'|

should be avoided. Store Hange foce down (in an axis
vettical position) on a pallet or woeden plafform, Da nat
store other heawvy items on top of an expansion joint. A

minimum five year sheltlite may be expected with ideal

NOTE 1: Recommended Torque values are for reference ; .
i ; ) . f conditions. If storage must be cutdoars, the expansion joints
only and may require mare or less lorgue due to flange Ny . , )
. T e e “ : should be placed on wooden plafforms and should not be in
focing, and other variobles, Caution: Mating flange =
- - : coract with the ground. Cover with a tarpoulin
malenal or equipment may aiciale lower lorgue voiLes

Consult the Manufoctuer for Sped ific recommendations

NOTE 2: The Flonge Bolis should be retightened affer

| , aal af Araratinn mnd chackad martaddiealh
oooul ane week of opargnon and Checked IJ'.-‘(:"- 12T,
thereahier

http: //www.fluidsealing.com/standards /FSA-PSL702-19.pdt
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C.FSA-PSJ-703-19,

Guidelines for Elastomers:
C.1. SCOPE:
C.1.1 Appl'r'r:ﬂh'on

This guideline provides the typical properfies of elosiomers
mos! frequently used for tube and cover compounds in the
manufectue of piping exponsion joints far o wide range

ol applications. Properies listed have shown o provide
occeptable perlormance in various services. The Stondard Is
not intended 1o limil or resirict the use of malerals to those listad
in this Standard. Cther malerials may also be suitable and
future developments may provide other materials that also are

2 |I.'I_:'I;_.'l|‘_3)

€.1.2 Safety

While the maieriols and methods described or referenced in
this standard may iny r-|\," the use of hazardous substonces. this

ey tha |1er ]r':_j"; that may be invalved in

(3]s :|r|r_‘Jr:|r | does no

sych use, It is the sole responsibility of the user /tester 1o ensure

familiarity with the sate and proper use of any hozardous
materials and lest procedures and 1o take the necessary
precaufionary measures to ensure the health and salety of al

personnel involved

C.2. APPLICABLE DOCUMENTS:
C.2.1 ASTM Infernational:

ASTM D-2000 Stondard Classification System for Rubber
Praducts in Automative Applications

ASTM D-395 Test Method for Rubber Property -

Compression Set

ASTM D-412 Rubber Praperties in Tension

ASTM D-471 Rubber Property - Effect of Liquids
ASTM D-573 Rubber - Deterioration in on Air Oven
ASTM D-2240 Rubber Property - Durometer Hardness

ASTM D-297 Rubber Products - Chemical Analysis

C.3. SIGNIFICANCE AND USE

The Standard is based on ASTM Intermational Sic
OB which classifies important properties of elostom
designation of types and classes. This edition of ¢

dard D-2000
throt 19 h
D-2000

Looa .
remains the deloull subsequent o any revisions, Should these

guidelines conflict with any specification tor any of these

elostomers the specification should lake precedence.

C.4. LIST OF APPLICABLE ELASTOMERS
AND THEIR PROPERTIES

FLUOROELASTOMER (FKM)
LSED N NON-METALLC PIPING EXPANSION JOINTS
D-2000:08 CLASSIFICATION
LINE CALL OUT: MIHK7072122Z3Z4

Details of Recommended Requirements:
GRADE=1
DURCAMETER — TYFE A = 70 £5

Z1 TEMSILE STREMGTH - MINIMUM [MPa| = 6
(Minimum Tensile Strength - psi = 870
Z2 ULTIMATE ELOMNGATION = MINIMUM = 225%
HEAT RESISTAMNCE TEST METHOD D573: 70 Hr @ 250°C
Maximum Change in Haordness = + 15 Points
Maximum Change in Tensile Sfrength = -30%
Maximum Change in Ulimate Elongation = -50%

Rt 903 Ol TEST METHOCD D47 1: 70 Hr @ 150°C
Maximum Velume Change = + 10%

23 COMPRESSION SET TEST METHOD D395
22 I—-| @ 1.50°C [METHOD "B :u_JLID DISCS)
Maximum Comprassion Set = 50%

Z4 |SPECIAL REGUIREMEMTS)
Specitic Gravity 1.75-1.90

CHLOROFRENE [CR)
USED IN NOMMETALLC PIPING EXPANSION JOINTS
D-2000-08 CLASSIFICATION
LINE CaALL OUT: M3BCH10 A14 £
Details of Recommended Requirements:
GRADE = 3
DUROMETER = TYPE A = &0 £5
TEMNSILE STRENGTH - MINIMUM (MPa) =

[Minimum Tensile Strength - psi = 1450 |
LITIMATE ELOMNGATION= MININMUIMN = 35

HEAT RESISTAMCE TEST METHOD D57 3: 70 Hr @ 100°C
Moximum Change in Hordness = £ 15 Poinis
Maximum Change in Tensile Stength = -15%
Maximum Change in Ulimaie Elongation = -40%

et

et 903 Oil TEST METHOD D47 1: 70 Hr @ 100°C
Maximum Volume Chonge = + 120%
COMPRESSION SET TEST METHCD D395: 22 Hr @ 100°C
IMETHOD "B" SOUD DISCS

Moodimum Comprassion Sef = 80%

21 [SPECIAL REQUIREMEMNTS)

e i T oas 1 &f
Specitic Grovity 1.30-1.50

«| 800-233-62594
g general-rubber.com




CHLOROSULFUNATED POLYETHYLENE (CSM)
LISED IN MNONMETALLC FIPING EXPANSICN JOINTS
D-2000:08 CLASSIFICATION
UME CALL OUT M2CES10 A6 21
Details of Recommended Requirements:

GRADE = 2
DUROMETER — TYPE A = &0 =10
TERSILE STREMGTH - MIMNIMIUM {MPa) = 10

[Minirmum Tensile Strength - psi = 1450]
LILTIMATE ELOMNGATION- AMINIBMUM = 350%
HEAT RESISTAMNCE TEST METHOD D573: 70 Hr @ 150°C
Maximum Change in Hordness = + 20 Poinls
Maximum Change in Tensile Strength = +30%
Moximum Cl ange in Ulimate E|r_1r'.gu'| an = -G0%

w203 Cil TEST COMNDITIONS: 70 Hr @ 125°%C

Maximum Valume Change = + B0%

COMPRESSION SET TEST METHOD D395
22 Hr @ 70°C (METHOD “B” SOUD DISCS)
Maximum Compression Sal = BO%

Z1 [SPECIAL REQUIREMEINTS):
Specitic Gravity 1.25-1.40

EPDM (EF, EFDM)
LISED I MNOM-AMETALLIC PIPING EXPARNSION JOINTS
D-2000-08 CLASSIFICATION:
UNE CALL OUT: MACAS10 AZ5 EAT4 21
Details of Recommended Requirements:
GRADE =4
DUROMETER - TYPE A =680 £10

TEMSILE STRENGTH - MIMNIMUM [MPa) = 10
[Minimum Tensile Strength - psi = 1450

LITIMAATE ELOMNGATION = MINIMUM = 250%

HEAT RESISTAMCE TEST METHOD D573: 7O Hr @ 125°C
Maximum Change in Hardness = + 10 Poinis
Maximum Change in Tensile Strength = + 20%

Maximum Change in Ulimate Elengation = - 40%

[RMA 903 Gl TEST METHOD D47 1: Mo Requirements
Mexdmum Volume Change = Mo Requirements

COMPRESSION SET TEST METHOD D395
22 He @ 100°C [METHCD "B" SOLUD DISCS)
Maximum Compression Set = 60%
VWATER RESISTAMCE TEST METHOD D471: 7O Hr @ 100 °C

Volume Change %=+ 5

Z1 (SPECIAL REQUIREMENTS)
Specific Gravity 1.00-1.20

BUTYL (HR)
USED IN NOMNAETALLC PIPING EXPANSION JOINTS
D-2000:08 CLASSIFICATION
LIMNE CALL OUT: M2AAS0E A13 Z1
Details of Recommended Requirements:
GRADE = 2
DUROMETER — TYFE A = &0 £5

TEMSILE STREMGTH - MIMIMUM (MPal = 8

[Minimum Tensile Strength - psi = 1160

ULTIMATE ELOMNGATION = MINIMUM = 300%

HEAT RESISTAMNCE TEST METHOD D57 3: 70 He @ F0°C
Madmum Change in Hordness = + 15 Points
Maximum Chang

Maximum Change in Ulimate Elongotion = - 50%

IRM S03 Gil TEST METHOD D471 : Mo Requiremeni

Maoximum Volume Change = Mo Requirements

COMPRESSION SET TEST METHOD D395:
22 Hr @ 70°C (METHOD *B” SOLID DISCS)

Maximum Compression Set = 50%

Z1 [SPECIAL REQUIREMEMNTS)

Specific Gravity 1.10-1.20

CHLOROBUTYL [CHR)
LISED IN NONMETALLIC PIPING EXPANSION JOINTS
D-2000-08 CLASSIFICATION
LINE CALL OUT: M2BASDT Z1 Z2
Details of Recommended Requirements:
GRADE = 2
DUROMETER — TYPE A = 60 £5

TEMSIE STREMNGTH - MIMNIMUM (MPa) = 7
[Minimum Tensile 5I'-§'|g‘|1 -psi = (1015]

LILTINMAATE ELONGATION = MINIMUM = 300%
HEAT RESISTARNCE TEST CONDITIONS: 70 Hr @ 100°C
Maximum Change in Hordness = £ 15 Points
Maximum Change in Tensile Strength = +30%
Maximum Change in Ullimate Elongation = - 50%
IRM 203 Gil TEST COMDITICMNS: Mo Requirement
Maximum Volume Chr]nge = Mo Requirements
COMPRESSHON SET TEST METHCD D395 22 Hr @ 70°C
(IMETHOD “B* SOUD DISC
Moximum Compression Sel = 50%

21 [SPECIAL REQUIREMEMNTS)
Specific Gravity 1,10 -1.40

£2 |SPECIAL REQUIREMEMNTS)
WATER RESISTAMNCE TEST METHOD D47 1: 70 Hr @ 1

]
]

Volume Chonge = + 5%

.| BOD-233-6294
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STYRENE-BUTADIENE (SBR)
JSED I MOMN-METALLC PIFING EXPARSION JOINTS
D-2000-08 CLASSIFICATION;
LMNE CALL OUT: MZ2AAS0B AT3 2]
Details of Recommended Requirements:
GRADE = 2

DUROMETER

TEMSILE STREMNGTH - AMINIMUM [WMPa) = 8
[Minimum Tensile Strength - psi = [1160)
ULTIMATE ELOMNGATION = MIRIMUM = 300%

HEAT FEﬂI"-wT.ﬂxNFE TEST METHOD D57 3: 70 Hie @ FO°C
Meaximum Change ir I"I-:'J!'.;il 1255 = Fain
Maximum Chi ange in :

Maximum Change ir

(R Q03 Ol TE

Maximum
COMPRESSIONN SET TEST METHOD D395
22 Hr @ 70°C IMETHOD "B" SOUD DISCS]

Maximum Compression Set = S0%

vll

| = 1 I-"“" '\l.\éu_pl Hr '\ I'l

Spacific Gravity 1.10-1.30

NITRILE (NBR)

LISED 1N MNONMETALLIC PIPING EXPANSION JOINTS
D-2000-08 CLASSIFICATION

UMNE CaALL OUT: MSBGS10 A4 Bl4 EO34 £

Details of Recommended Requirements:

DUROMETER - TYPE A =80 £5

TENSILE STRENGTH - MINIMUM [MPa) = 10
IMinimum Tensile Strength - psi = [1450)

ULTIMATE ELONGATION = MINIMUM = 300%

HEAT RESISTAMCE TEST METHOD D573: 70 Hr @ 100°C
Maximum Change in | |~1-|‘Jru 55 = + |5 Paints
Maximum Cha
Maximum Change |

TR

h = -20%

T. |
In ensie

[t

'”'.-"":- LI
Maximum

|-_11_|
Valume ||IHJ

iZI.}‘J.F‘PEE.SIC!“; SET TEST METHOD D395:
22 Hr @ 100°C [METHOD "B" 50UD DISCS)
Maximum Compression Set = 25%

£ 1 [SPECIAL REQUIREMENTS)

Specitic Gravity 1.20 = 1.30

http: //www.fluidsealing.com/standards /FSA-PSL703-19.pdf
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Appendix E: Definitions

Abrasion Resistance: The ability to withstand the wearing effect

of a rubbing surface. In elastomers, abrasion is o complicatec
process, often affected mote by compounding and curing than by the
elastomer. Soft, resilient compounds, such as pure gum bber, are
frequently specified.

Abrasive Wear:.  Domoge caused by being ubbed by a foreign
object, o wearing away by friction of sclids.

Absorption: The process of taking in fluid, Joint materials are

ollen compared with regard 1o relative rates and tolal amaounts of
absorplion as they pertain to specific fluids,

Accelerated Life Test - Accelerated Aging Test: o mathod designed to

approximate in a shor ime the deteriorating oging effects oblained

un I 'I-S_'..'Irl_il Sefvice |_{:-|':_t'|I|r_1r|:_-._

Acid Resistant: The ability 1o withstand the action ol acids within
cerlain limits of concanlration and temperature.

Active Length: The portion of the flexible part of the joint that is free 1o
move. Also called Hex length,

Adhesion: The strength of band between cured ubber suaces ar

cured rubber surfoce and o norrubber sufoce

Adhesion Failure: The separation of two bonded surfoces af an
intertoce

Air Flew: the volume of air that can flaw through an expansion join}
in a given time pericd {see CFM)|

Ambient Temperature: The external environment lemperature
adjacent to the external face of the expansion joint

Ambient ,-"Almnspl'leric Conditions: The surounding conditions, such
os lemperature, pressure, and corresion, fo which the expansion joint
assembly 15 exposed

Amplitude of Vibration and/or Movement: the distance of

aa | ng malion of an EXOONSIon jeint L!I!_-\.‘;Elllljl‘:,' Half this

deflection occurs on ench side of the normal
centerling

red)

pansion joint

Anchor: Terminal paint o fixed pointin a piping system from which
directional movement occurs

Angular Deflection/ Movement: The movement which occurs when
one flange of the expansion joint is moved to an cut of

parallel position with the other flange. Such movement is

measured in degrees.

AMSI: Americon Mafional Standords Insiifule
APl: American Peholeum Instilute
Aramid Fibers: o class of heatresistant and sirong synthetic fibers
Arch: That partion of on expansion joint which accommodates the
movament of the joinl
ﬁ.s.aarnHy: a general term referring lo any expansion joint coupled
with end fitlings of any shie attoched 1o one or bath ends
ASTM: American Society for Testing and Materials

L * *l Y JILES USITIE ] L L~ 1 1 il e LS
Autoclove: an apparatus using superheoted high pressure steam for
sterilization, vulcanization and other proce

Atmospheric Cracking; Cracks produced on surfoce of ubber articles
by exposure o aimosphesic condifions, especialky sunlight, czone
and pollution

Average Bursk: Used by the manutaciurer to determing Maximum
Allowable VWorking Pressure,

Axial Compression: The dimensional reduclion er shorening in

the loce totace parallel length of the joint measured slang the
longitudinal axis

Axial Elongation/extension: The dim
of facetoltace parallel length of the joint measured along the
cngiudinal axis

NSNS INCIEass oF |r§!1':||’|fr'.:r'-g

Axial Movement: compression or elongation along the longitudingl

[ ALY

Back-up Rings: Refer to Retaining rings

Baffle (Flow Liner): A product that consists of a sleeve extending
thraugh the bore of an expansion joint with o full face flange on one
end., Consirucied of hard rubber, metal or luoroplastic: it r
the frictional wear of the expansion joint and prov
reducing urbulence

Bearing Point: See Fixed Point
The paint at which the piping system is anchored,
plping 5y

Bellows: The poriion of an expansion joint which accommodates the
mavement of the joint. It may be convoluted or Hat |see also Active

ength)

Bench Test: A modilied service test in which the service conditions
are approximated, but the equipment is comventional laboratory
equipment and not necessarily identical with that in which the produc
will be employved

Eending Madulus: A force required o induce bending oround o
given radius; hence a measure of shffness

Bias Angle: the angle ot which the reinforcement, either fakwic o

cord, is applied o the expansion joint relotive lo the horzontal axis

Blister;: A mised spot on the sutface or a separation between loyers,
usually forming o void or airfilled space in the rubber arfic

Bloom: A natural discaloration or change in appearonce of the
surface of @ wbber product caused by the migration of a liquid or
solid to the surlace. Exomples: sulfur bloom, wax bloom

Body: See Corcass

Body Rings: Solid steel rings embedded in the carcass used as
strengthening members of the joint.

Body Wire: normally a round or flat wire helix embedded in the
expansion joint wall to increase strength or to resist collapse

Belt Hole Circle: See Bolt Hele Pattern or Drill Pottemn

L=

Bolt Hole Pattern or Drill Pattern: The location of balt holes in the

expansion joinl flanges, where joint is to be bolted o maling Hanges.

Bolt Torque: The forque with which balls must be lastened. This varies
accarding fo boll dimensions, ball lubrication, flange pressure stc
Boot or Belt: The flexible element of an expansion joint,
Bore: A Huid possageway, normally the inside diameter af the

] !
expansion joint

tifving or describing o product and /o
of printad.

Brand: o mark or symbol ic
manulaciurer, that is embossed, inlaic

Burst: A ruplure coused by internol pressure
Burst pressure: fhe pressure af which ruphure occurs

Burst Tast: A test to measure the pressure at which an expansion joint

Duests

C of C or COC: Cenificale of Complionce or confarmaonce: a
f._|n;_:.f_l|r'|enl .‘*,-.':-in;;:_l |:r' ";IUI'F'_.(J |Jr|r_J |J|'_1r-_-|_1 peraining oo plj:ll'r_u|-1:

lot or purchoss order of lemsls), which describes any standords,
specilicafions, fests, materials and /o pEr[._}l:’TIO?ICf,—} altributes which
the referenced itemls) have met or will meet

BOD-233-6294
general-rubber.com
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Calender: A threeoll ar lourroll pisce o equipment used to produce
elastomer plies for an expansion joint at the thickness and width
required; also used fo skim elastomer anfo reinforcing cord or tabric

Cnpped End: &

imternal reinfor

seal on the end of o s
cemeant

jgint or flange to protect

Carcass: The carcoss or body of the expansion joint consists of fabric
and, when necessary, metal reinforcement

Cemented Bolt Hole: A method of sealing exposed fabric in o balt
hole

Cemented Edge: An application of cement around the edges of an
expansion joint with or without internal reinforcement for protection or
adhesion. (A form of Capped End.)

CFM: cubic fe
Chalking: Formation of o powdery sulace condition due to
disintegration of suface binder or elastomer,
weathering or other desiructive environmenis

par minule
due in lurn ko

Checkfng Cracks: producad en surface of rubber

[l I._l-:"'ﬁ :_:':f' exr_:r:_,-:.-_lh_- la o |r.._.'-';|::!|:"-r|r_ |_I_'I|'II'J.“{_“|5_ l_‘.aF_'lEgll'_'ll':f' "_'\-I,|||| gl‘l.
azone and pollutior

Chemical Resistance: The ahility of a particular polymer, wbber
compound, or metal to exhibit minimal physical and/or chemica
property changes when in contact with one or more chemicals lor o
specitied lengih of time, at specilied concentrations, pressure, and
lemperature

Cloth Impression: impression formed on the rubber surlece during
vulcanization by contact with fabric jocket or wiopper

Cold Flow: Permanent defarmation under siress

Cold Pe-5et: Dimension that fle deflected 1o
In orger :I'_] 2nsure I‘ll:_'ll! :_!E.blrELi |T|C"¥'EE1I‘:'|'.IE| '1‘1'|| '[lkl’:" ;J:_ELE

s glameanls are

Compensator: A non-metallic expansion joint is a Hexible connechar
fabricated of natural or synthetic elostomers, Huoroplastics and fabrics
and, it necessary, metallic reinforcements to provide shiess re
piping systems due o thermal and mechanical vibration ond/or
movements,

Compound: the mixture of rubber or plastic and other materials,
which are combined o give the desired properfies when used in the
manutacture of a product,

Compression Sel: The deformation which remains in rubber after
has been subjected lo and releosed from o specilic compressive
stress for o definite period of time, ot a prescribed temperature

Compression Sleeves: Pipe slesves or inside nuts can be installed
on the control rods. The purpose of the sleave Is fo prevent excessive
comprassion in the expansion joint,

Compression Stops: See "Comprassion sleeves”

Concurrent Movements: Combination of two or more types {axial,
angular or lateral] of movements

Conductive: An expansion jein material |||’]'."i!I-C___,| qualities ol
conducting o transmitling heot or elechicity, Mos! genaro |§,', applied
io rubber products copable of conducling static electricity

Connectar; Another term for expansion joint

Continuous Temperature Rating: Temperature af which
[oint may be operaled continucushy with s.c:fn:-‘\_f-

Coniral Rods or Units: Devices usually in the form of fie rods,
nlrr:r.l'.m'i to the expansion joint assembly whose primary funclion is 1o
estrict the bellows axial movement range during nomal operation
In the event of @ main anchor foilure, they are designed fo pre
ballows overextension or overcomprassion while -JDSL’I['.'H"lJ the stafic
pressure thrust of the expansion joint, generated by the ancher failure

an expansion

Convolution: That portion of an expansion joinl which
accommodates the movement of the joint
Copalymer: a blend of two polymers

Corrosion resistance: ability of the maoterials 1o resist chemical attack

Couphng Anciher lerm tor expansion jaint

Caover: The exterior surfoce of the expansion joint formed from natural
or synthetic wbber, depending on service requirements
lunction of the cover is fo protect the carcass from outside domaoge o
abuse,

The prime

CR: Chloroprene Rubber; ASTM, designalion tor Meoprena; a ubber

elastomer,

CI‘I:!EkII‘Ig e s ks prt"{] Iced on sur |f.'|-:_'-’:=. :;-[ :ul’:bﬁ-:
articles by exposure fo atmospheric conditions, especially sunlight
ozone and pollution

CSM: ASTM designation for chlorersullamylpabyetindene
elastomer

;o rubber
Culf End: An expansion joint without flanges. Used to slip over the
pipe 0.0, ond secured with cdlomps

Curing: the oct of vulconizafion

C}fcle Life: The cumulative number of times the flexible element moves
fream |1Eeur|n| [w] -;'xlel':j:'ed Or Compressec p:}s.-ri;:-ll { 1
until failure

-:j|||-:j| i en |:

Date Code: any combination of numbers, letters, symbals or other
methods used by o manutacturer to identity the lime of manulaciure of
ap

uct

Design Pressure,/Yacuum: The maximum pressure or vacuum fhat the
expansion joint is designed to handle during noma

aperating condifions

Design Temperature: The maximum high or low temperature

that the expansian joint is designed 1o handle during narmal

eraling cenditions. Mot to be confused with excursion

tfemperature

Diameter [Inside): The actual inside diametar of an expansion joint
which moy be ¢ ||hj.!'-_-r| from the nominal pipe size

DIN: Deutsches Institut i Maemung:; DIN, the German Insfitute far
Standardization, is the ackne 'w|r—'-:1":d national standards i_:\_'.r_{':g thent
represents Gearman inferests in EI_,rr_)F_'l-—l:_'I'I and inlernational slandards

arganizations

which is

ng motion

Directional Ancher; A directional or sliding ancher is one
designed to absorb loading in ane direction while permi
1N ance

Disp|r_1cement: the amount of mofion applied 1o an expansion joint for
axial maotion and parallel olffset and angulor misalignment

Dauble Expansion Joint: Also known as o Universal Expansion Joint
f_|ﬂi_c_‘4l|:—:|i la permil exlensian, Compression lateral and r_:ruguh’:l

mevemenls
conneched l':--l.- o center spoc with restraint hardware

The arrangement consisis of two rubber expansion joints

Drain: A fitting to drain the expansion joint of liquids that collsct at
Ihe lowest point

Drill Pattern: The location of balt hales on the |oint and mating
flanges to which the expansion joint and mating flanges will be
attached. Usually meets o specification.

Duck: A durable, closely woven fabric

Durometer: A measurement of the hardness of rubber and [;!r_ls.lln;_'
compaunds

Ears: Lugs or gussel plates that a control rod goes through to be

atached to the mating pipe flanges.
«| 800-233-62594
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Eccentriciby: A condition in which o diometers deviale from a
COMMOoN Cenher
Effective lengfh: The podion o

o move

= joint that is free

& Hlexible part of th

Effective thrust area; Crasssectional arec described by the mean

diameter of the arch/convalution #f present,

EJMA: Expansion Joint Manulacturers Association [WMetal Expansion

|oints]

Elusﬁci'l‘}f: The ability to refumn o the (:-::g.'l'.u| shope afler removal of
load withou regard 1o the rate of return

Elastomer: A natural rubber or syrthetic potymer having elaslic
properlies that can recover its otiginal shape alter delormation
parallel faces

Typically

Electrical Resistivity: The resistance between opposite pa
of material having a unit length and unit cross section
measured in Ohms/cm.

Elongation; Increase in length expressed numerically s a fraction or
a percentage of initial length
Enlarged End: An end with in

main body of ar

n

1 .'J~r:u*:--:-‘.1=' "|e’|lf-=| than Ihat ¢ A fhe

1 expansion joint

EPDM: ASTM designation far Ethylene-PropyleneDieneTerpolymer: a
ubber elastomer,

Excursion Temperature: The temperature the system could reach

during an equipment failure, Excursion temperafure should be
defined by maximum temperature and time duration of excursion.

Expansion Joint: A flexible connector fabricated of natural or synthetic

elostomers, fluoroplostics and fabrics and, it necessary, metallic
reinforcements to provide stress relief in piping systems due fo thermal
and mechanical vibration and/or movements

Expansion Joint Assembly: The complete GKF_){'_.H‘:\.I-. n joint, including,
where opplicable, the flexible element, the exterior hardwaore and

any flow liners or ancillary componeants

EXI‘EI’HG' |HHUEHCESI ::L:-II'_'E"J or environmeant acl ng an |i!*:" EXpOnsion
|-_1|.'|I [rur'l -_u.-l:..drj af the process

External Insulation: Insulation materials applied to the cutside of the

pipe, not the expansion joint.

Fabric impression; Impressions formed on the outer surface during
vulcanization by contoct with a fobric wop

Face-to-Face (F/F): Dimension between the mating Hange faces 1o
which the expansion joint will be bolted. This is also the length of the
expansion joint when the system is in the cold position

Fastening Element: Balls, nuts, studs, washers and other items for
Elf-_.-,_l_lllrlg a.C ]

CIrne:
Fatigue: The weakening or deterioration of a material coused by a
repetiion of strain,

FDA: L5, Food and Dug Administration

FEP; ASTM designation tor FluoroEthwlene-Prapylene

Field Assembly: & joint that is assembled al the jobsite

Filled Arch: Archtype expansion joints supplied with o bonded-in
place soft rubber Hller to provide a smooth interior bore. '|||ad arch

joints have o seamless tube so the arch filler cannat be dislodged
during service

Finite Element Analysis [FEA): A computerized method to study o
structure and its companents to ensure thot the design meets the
required performance criteria

Fixed Paint: The point ot which the piping system is anchored
Flame retardant: Materiols added to compounds fo inhibit, suppress
or delay the preduction of flomes to prevent the soread of fire,

Flange: The component which is used 1o fasten the expansion joint
into the piping system

1 be

Flanged End: The ends or langes of an expansion joint so if e
balied 10 odjocent Honges

Flanged Expansion Joint: An expansion joint with flanged

Flange Gasket: A gasket which is inserted between two adjacent
fianges to form a sealed connection,

Flex Cracking: A surface cracking induced by repected bendir
flexing

Flexible Connector: An expansion jaint or flexible pipe fabrica
of natural or synihetic elasiomers, Huoroplastics and tabrics and, i
necessary, metallic reinforcements fo provide stress relish in piping
systems due o thermal and mechonical vibration and/or movements

r

Flexible Element: Ses Flexible Cannector
Flexible Length: The partion of the flexible part of the joint that is free
o move. See Active length

Flex Life: The

trom e ¢

cumulofive -mmh—‘er rf fimas the {*exlbk-* elemeant moves
o hat pasition and then back fo cold again until failure,

Floating Flange: Metal flange which s greoved to contain the bead
on each end of an expansion joint. I is used on spherical expansion
[ainis.

Flow Direction; The direction in which the media is flowing.

Flow Liner: This preduct consists of a sleeve exdending through the
bare of the expansion joint ottached on one end. Constructed of
hard nubber, metal or fluoroplastic; it reduces frictional wear of the
expansion joint and provides smooth flow, reducing turbulence.
Flow rate: A volume of media being firme
period

Flow Velocity: The rate of il

:.'I‘r'I:!j-'EEf_l ina g-\'-.'-}l

ow through the exponsion joint system
Fluoracarbon: A general class of compounds containing fluorine and
carbon

Fluoroelastomers: FKAA, FPA, Huorine cantaining compounds which
hove excellent resislance o a brood spectum of ils, gases, Huids
and chemicals ot elevated temperatures

Fluoropul}-'mer A fluorocarban based polymer with siror
flecrine bonds, PTI F PEA, FEP

-arbon:-

Fluoraplastics: Fluoroplastics are thermeplastic resins of genera
paraffin structures that have all ar some of the hydrogen reploced with
Ruorine. FTFE, PFA, FEP

Flutter: The action that occurs on the flexible element coused by
twrbulence of the system media or vibration in system

Free Length: The poriion of the flexible part of the joint that is free 1o
move, see Active Length

Frequency:
Frictioned Fabric: A fabric with a suface ireatmant which will bond
two surfaces together usually by means of o calender with rolls
rnning at different surfoce speeds. May also be used 1o odhere o
anby one surace

Gas Flow Velocity (see Flow Velocity):

expansion joint sysiam,

The mate ot which some event ocours

The rate of flow through the

Gimbal Expansion Joint: Gimbal type rubber expansion jaints

are designed to permit angular rofation in multiple planes. The
anangement consists of two pairs of hinge plates connected with
pins lo a common gimbal ring and atiached 1o the expansion joints’
ainal or infernal hardware

GPM: gallons per minule

.| BOD-233-6294
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Guide: A pipe quide Is framework fostened to some rigid part of
the installation wf ich permits the pipeling to move freely in anly
one direction along the axis of the pipe. Pipe quides are designed
primarily for use in applications to prevent lateral deflection and
angular rotafion,

Gusset Plates: The ears, o |.|g that a cantral
aftached to the mating pipe flanges.

rad goes through to be

Hardness: Measurad by the amount of an indenter poinl of any ane
of o number of standard hardness test ng instrumants 10 penaliale ine
prodic!, Also see Durometsr

Heat Resistance: The ability 1o resist the deteriorating effects of
elevoted temperatures.

Helix: Shape formed by spiraling a wire or olher reinforcemant
around the oylindrical body of @ rubber pipe

Qs in, inches

Hg: The symbol for mercury, used in measuring vacuum,

of mercury.

Hinged Expansion Joint Hinged type ubber expansion joints are
designed to permil angular rotation in one plone. The omongemeni
consists of o pair of h inge F_1|f‘|l€,~, connected with pins ond ohached 1o
Ihe expansion joints external of internal hardware

HVAC: healing, ventilation, air conditioning

Hydrostatic Test: Test used to demonstrale system or expansion joint
capability, The standard fest is 1-1,/2 times the Maximum Allowable
Fressure, held tor 10 minutes, without leaks.

|.D.: the abbreviation for inside diometer

Inches of mercury: The heigh of a column of mercury used 1o
MECISUTE Qif Rressure of vacuum

Inches of water: The height of a column of water used 1o measurs air
pressure of vocuum

In-Line Pressure Balanced Expansion Joint: Pressure Balonced type
rubber expansion joints are designed to absorb compression, lateral
and angular movements while resisting the pressure thrust force. The
arrangement cansists of twa or three rubber expansion joints and
interconnecting hardware and attached fo the extemal or intemal
interconnecting hardware. This configuration is designed fo function
in a shaight pipeling.

bie element

Inner Ply: The media side ply of the fle:

Installed Face-to-Face Distance: Dimension between the mating
flange faces to which the expansion joint will be bolled

Installed Length: See Installed Face Distance

Integrally Flanged Type Expansion Jaint: An expansion joint in which
the joint langes are made of the same rubber and fabric as the body

of the joint

Intermediate Anchor: An anchor which must withstand the expansion
joint thrust due o Hlow, spring torces, and all other piping loods, but
not the thrust due 1o pressure

Internal Sleeve: A slesve axtendir g IF |r0|,.|| fhe bore of the EXPansion
joint atiached on one end, Constructed of hard rubber, melal o
Huoroplastic: it reduces frictional wear of the expansion joint and
provides smooth flow, reducing wrbulence

150: International Organization for Standardization

Joint Cuff: The ends of a sleeve type expansion joint, Used to slip
over the pipe O.D. and secured with clamps.

Lateral Movement/Deflection: The relative displacement of the two
ends of the expansion joint perpendicular to its longitudinal axis,

Lateral Offset: The distance between two adjacent flanges or faces
perpendicular 1o its longitudinal axis,

Life C}rclm The cumulative number of fimes the Hexible element moves
through its motion range unfil failura

Lifting Lugs: A :|||i-|-::| device thot is aliached 1o the metal partion of the
expansion joint for field handling and installation

Limiling Stress: The lood which, when opplied, does not exceed the
elastic limits of the material and provide a sale operating level

Limit Rads: Devices usually in the farm of tie rods, attoched 1o the
expansion joint assembly whose primary function is to restrict the
expansion joint axial movement range during normal operation, In the
svent of @ main anchor failure, they are designed to pravent bellows
overextension or overcompression while absorbing the static pressure
thrust at the expansion joint, generated by the anchor failure

Lined Bolt Holes: A method of sedling
Liner; A sleeve extending through the bare of the expansion
joint atached on one end. Constructed of hard wbbes, metal
Fluoroplastic; it reduces fricional wear of the exponsion |oir
provides smooth flow, reducing turbulence

exposad fabiic ina balt hole

Live Lenglh' Active Length [Flex .-—'r'gr|':
part of the joint that s free 1o move

The partion of the flexible

Main Anchor: A main anchaor is ane which must withstand all of fhe
thrust due to pressure, How and spring forces of the system

Mandral: A form used for sizing and to support the expansi
during fobrication and//or vulcanization, It may be rigid or flexible

an jaint

Mandrel Built: An expansion joint fobricated and,/or vulconized on o
mandrel

Manufactured length: The manufaciured width of the flexible element
measured from joint end to end

Manufacturer’s identification: A code or symbal used on or inan
expansion joints to indicate the manutacturer

Maximum Burst:
expansion join!

s the theoretical (predetermined] burst pressure of an

Maximum Design Temperature: The maximum temperature that the
system may reach during normol operating condifions. This is not fo
be contused with excursion temperatune

MAWP: Maximum Allowable Warking Pressure

Mean Diometer: The midpaint between the inside diameter and the
outside diometer of an exponsion joint.

Media, Medivm: Th
Membrane: A ply of material

Metal Reinforcement: Wire or salid stee! rir 1gs embedded in the
carcass are frequently used as shengthening members of the joint

The use ot meial someatim es raises the rated working pressure and can
supply rigidity o the joint far vacuum service.

ne subsionce convelyad |"|"\I.:'|| a syshe

Minimum temperature: The low
will be exposed

t temparature to which the system

Misu!ignmanr: The out of line condifion that exists between the
adjocent faces of the flangas

Molded Type Expansion Joint: An expansion joint that is cured in a
mald, not '.\-':j:pp-_'d.d finished

Motion Indicators: Devices attached fo an expansion oint fo record

!h‘_’- amaournt {}l malion ._-l ||‘II'; |-:_.|n‘ aunng I:_'II'_'IE ation

Movements: The dimensionol changes which the expansion jgini is
desic ]m_d to absorb, such as those resulting from thermal expansion or

conlraction

800-233-6294
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Mitrile Rubber: Bunatl, MNER, used |'.:g|_1v||-:,-' far ail, fuel and chamical
fesislance

MNoise Attenuation: The reduction of noise transmitted through the
piping systems by the expansion joint

Nominal: A size indicator for reference

Mominal Thickness: The design value

Hew of eleciricity

Mon-conductive: Haov ng the ability 1o stop the
Non-Metallic Expansion Joint; 4 flexible connector principally
fabricated of natural ar synthetic elastomers, lucroplastics and
fabrics. I necessory, it may include mefallic reintarcements.

MSF: Mational Sanitation Foundafion

N}ﬂun: A material of the ;';/15-.-c:rr|i-:‘le.~ |'.’fll'l'li|'\_\.r which may be woven o
4 type, used in the construction of an expansion join

O-A-L: Allemative term for the
length of an expansion oint
oD
CE/OEM: Original Equipment Manulacturer

Offset-lateral, parallel: The offset distance between two adjacent
fanges or faces

Oil Resistant: The ability 1o withsland the deleriorating effects of il
on the physical properties.

“face 1o foce” dimension or the overall

The abbraviation for cutside diometer

Oil Swell: The increase in valume of rubber due 1o absorption of ail
Open Arch: An arch or convelution of an expansion joint that is not
filled

Operating Pressure/Vacuum: The pressure at which the system warks
under normal conditions. This pressure may be posifive pressure o
WOCULM

Operating Temperalure: The lemperature al which the syslem wil

i:l‘:_‘rll’-'li.'.lif O e IJI,IrIlI,_l K |r'.r]| Ii_ll'!l_‘lFb

Cuter Cover: The esxterior surlace of the expansion joint formed from
natural or synthetic rubber, depending on service raquiremants. The
prime function of the cover is to protect the carcass from ocutside
damage or abuse.

Cwerall length {OAL): Dimension between the mafing flange faces to
which the expansion joint will be balted.

Oxidation: The combination of a substance or materiol with o oxygen
causing @ change in its appeorance and condition

Ozone cracking: Cracks produced on suface of wbber aricles by

exposure 10 rJIlll:}f.ph-.—;l ic conditions

Ozone resistance: The ability of a material to resist the deteriomating
effects of ozone exposure.

F’antogrc:ph Coniral Mechanism: A special mefol construction using
a “scissors” principle to distribute large movemenits uniformly between

two or more Hexible elements in line.

Permanent Set: The deformation remaining ofter o specimen has
been stressed in tension or compression and then released for
specitied periods of fime

Permeation:
joint moterio

The penetration aola liquid or gos through the expansion

Permeability; The ability of o liquid or gos to pass thraugh the
expansion joint material

P‘l'pe Alignment Guide: A pipe alignment guide is framework
tastened to some rigid part of the nstallcion which permits the
pipe e freely in only one direction along the axis of
the pipa. Pl::-..- {'Il:gl"li"l'l".'-.'l'-| quides are designed prmarily for use in
applications to prevent lateral deflection and angular rotafion

Pipe Section: The section af o pipeline

points

I|':_:I is batwean vo anchor

Pipe Sleeve: Pipe sleeves or inside nuts con be instolled on the contiel
rods. The purpose of the sleeve is to prevent excessive compression

in the expansion joint. The length of this pipe sleeve should be such
that the expansion jaint cannct be compressed beyond the maximum
allowahle compression igure siated by the manufochurer

Plain Ends: An end with inside diometer the same as that of the main

body, as in straight ends

ver of ring of material, such as fabric plies in

P|}f: Oine concentric

an expansion joint

Pcrhq‘nar hemizal compound where molecules are bondad
together in |\_:J|‘:;| repeating chains.

Pre-Assembled Joint: The combination of the metal rameweork and a
flexible elemant, factory assembled into a single assembly

Pre-Compression: Compressing the expansion joint {shortening the
F/F} so that in the cold position the joint has a given amount o
compression set into the joint. The purpose of precomprassion is fo
allow tor unexpected or addiional axial extension. This is pertormed
af the jobsite

Pre-Set: The dimension which joints ore expanded, compressed ar
laterally cffsat in the installed position, in order o ensure th

design movements will toke ploce

Wl sysienmn

Pressure Balanced Expansion Joint: An exponsion jaint designed to
absarb compression, lateral and angular movements while resisting
s The arrangement Consisls af two or thres
wardwore

designed fo | function as an indine o 1_:||'_,-:_w {_-:;!l[lgulr_lh-::!l

the pressure thrust force

| con be

Illbt]l’-‘ ‘-'kr_. ‘.I"wll;_'fl -I"llluh mlh nEnConnec |II.._

Proof Pressure Test: Hydrostatic test up 1o 1.5 times the Maximum
Allowable VWorking Pressure of the [_'-l-...dL-r_r_ tor a minimum of 10

minutes without leaks.

Protective Shipping Cover: Material used fo profect the expansion
joint during shipment and installation,

Pulsation: The acfion that occurs on the expansion joint caused by
the turbulence of the system fluids, goses or vibration set up in the
syslem

Pump Conneclor: An expansion joint used to connect o
pipeline

pump o g

Psi: Pounds per Square Inch

y nornflamable synthetic re

fluoroethylene, It hos

PTFE: Pohsetraflucroethylens, o stror

. £ L o
produced by the polymerization of Tetra
excellent chemical resistance.

Guality conformance inspection or test: The examination of samples
from @ production run to determine adherence to given specificotions,

R,edu:e‘rs, .QE,.JU' |||_| ""II'(_1"|"||I an "'_.l|| Ih |_]r'-' |“:|¢'\_| Il"l Comment r'll[:lll n}
unequal diomelers. They may be manufactured as o concentric
reducer or as an ecceniric reducer. Reducers In excess of 20 degrees

are nol gesinoe,

Reinforcement: The carcass or body of the expansion [oint conslisting
cof fabwic and, when necessary, metal reinforcement

Resultant Movement: The net effect of concurrent movemeant,
Reinforcing Rings: Solid steel rings embedded in the carcass used as
strengthening members of the joint

Retaining Rings: Rings used to distibule the balting load and assure
o pressure light seal. They are coated for camasion resistance and
drilled os specified. The rings are installed directly against the back
of the flonges of the |oint and bolted through to the mating flanges of

El
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RMA: The

SAE: ngineers. This organization hos
developed methods of festing and classitying elastomers,

;JJ:_';I'_I I'\.'II'_]h,_Inl'_]I'-‘L,I HS HS&.I_"{_I"hurI II i

The Society of Automative E

Eﬂier}’ factor: A atio used 1o establish the minimum burst ‘\I-".-'I"Ig‘h of
an expansion joint based on the design pr

ssure,
SER: ASTM designation for Styrene-Buindiens: o wbber elostomer,

Service Life: Estimated fime the ¢ swpansion joint will operate without

the need of replacement
Shell/storage life: The period of fime prior to use during which an
expansion joint retains its infended performance capability

Simultaneous Movements:
movemeants

Combination of two or more types of

Site Assembly: An expansion joint which is assembled al the jobsite

Sleave Type Expansion Joint:
of culted ends for securing fo

An expansion joint which has sleeved
the pipe os opposed 1o flanged ends
Scht Culfs/Solt Ends: An end in which the rigid reinforcement af the
bady, wsually wire, is omitted
Specific Gravity: The ratic of 1
weighi af an equal volume of wal

ght of @ given substance to fhe
specified srofure

jed ends

Spring Rate: The force required to move the expansion joint a
cerlain distance in compression, extension or laterally. It is most often
expressed in lb/in

Stabilizer; An external attachment
whose primary ||.|'-|.'||<:'-

expansion joint assembly,

Static Wire: A wire incorporated in an expansion joint for ¢
or fransmilling siahc electric City

Spool Type: An expansion joint with fla

y the rxpnn ion joint assembly
s fo increose the *Il:lrl'llv of a univarsal

._!I:f'll"ll.‘:]

Straight End: An end with inside diameler the some as that of the
main body

Sun Checking: Crocks produced on surtace of rubber articles by
exposure fo amosphernc condifions, especially sunfight, ozone and
pollution

Surge [spike): A rapid rise in pressure

Tapers: Reducing expansion joints are used to connec! piping wilh
ual d-nmelorﬂ They may be monuloctured as o conceniric
reducer or os on eccenfric reducer. Reducers in excess of 20 degreses
are nal desirabla

i

Tensile Strength: Ability of o material 1o resist or eccommodate loads
uril the

MEQRagE point

Thermal Movement: Movements created wilhin the piping system
by thermal expansion. Con be axial compression
HAC)

axial exension

lateral, angular o 1orsic

Top Haot Liner: A product that con
the bore of an expansion joint wi
Torsional Movement: The twisting of one end of an expansion
j@int with respect to the other end obaout its longitudinal axis, Such
movement is measured in L|§‘E:jfi‘|5'.\

sisls of a sleeve extending through

a hull foce flange on one end

Torsional Rotation: See Tomsional Maovemeani

Transverse Movement: The mavement or relative displacement of the
two ends of the expansion joint perpendicular fo its longitudinal axis.
Tube: The innermost continucus b

expansion joint

r or synthetic element of an

Under Gauge: Thinner fhan fhe thickness specified

Universal Expansion Joint: Universal type rbber expansion joints
are desi igned lo permit extension, compression, lateral and angular
movements. The arangement consisis of hwo nubber expansion joinis
connected by a center spoal with restraint hardware

UV Resistance: The
effects of exposure

ability ot a material to resist the deteriorating
to ulraviolet rays

Vacuum: Pressures below atmospheric pressure

Wacuum Resistance: Expansion joint’s ability to resist negalive gouge
pressute

Van Stone Flange: & loose, sometimes called a
loprjoint lange

rotating type ”rJ'IqC‘

V&|o«:|l'y Resonance: Vibration due 1o the elostic response of a high
velocity gas ar liquid flow

Valume cl'u:mge: A change in dimensions ¢ f o specimen due 1o
exposure o o liguic

"I'IIEJII.IITIE S,WE"; .‘:'\Ii nciegse n '-.-'i_'-!l,.-”'.":' ar hneqar dimension of O
specimen immersed in liquid or exposed 1o a vapar

Volumetric expansion: The volume increcse of an expansion joint

whan subjected to internal pressure.

Wear Resistance: The ability of o material to withstand abrasive
parficles without degradation or wear

WG: \Waler gouge or column of waler used o measure pressure

Welding Blanket: A fire resistant blanket that is ploced over the
expansion joint to prolect it from weld splatter during figld welding
operations,

Wide Arch: A term used for an arch that is wider than the ari
namow arch

Wire gauge: The measurement of how large o wire is in diometer
Wire Reinforced: Wire embedded in the carcoss

ently used as a srengthening member of the joint

O Qn ey

joint frec The use

af melal can raise the rated w-.."k.rln:_] prassure and can !-I,||_:'r_';|':.-' |Eg:d:-'-.-

o the joint for vacuum serv

2
Working pressure/ WP: The maximum  pressure or vacuum thot the

1 joint will be subjected o :jlil-ng narmal opearaling
conditions

SXans

Working temperature: The maximum ar minimum temperature that
the expansion joint will be subjected 1o during normal operating

by the matarial used 1o wiap the -.'xp-r nsio

\.if:"_ll-:l!l"'.l' shows choracteristics of o w 1 pottern and w

anizafion
apper widh

Zm: plated [retaining rings or flanges]: A term for a type of
Galvanizing

«| 800-233-62594
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Appendix F: Noise and Vibration Transmitted Through the Hydraulic Media Reduced with the Installation of Expansion Joint

A Summary Test Report of Cerami and Associates, Inc.

1. Purpose. To measure the elfects of rubber expansion joints in
piping syslems which produce objecticnable hydiaulic resonanca
noise.

2. Test System and Location. The main condenser waler riser piping
and the secondary chilled water piping systems unning fo the Board
Room of a major retailer, lacated on the 46th fioor of a building in
Mew York City from a sub-basement. See Drawing 1

3. Problem. These piping systems were found to ransmit a highly
f.;:':ie.'_llnnr_]b!':: surging noise in the Board Room, Moisa [I(:“:I_I_:—'r £y WS
e frequency [number of
in the impelier, imes e ratating r'r.—,-:_;|| Iency|

identified as the pump impeller pass

3.A. Amplified Fluid Pulsations. It is inferesting to note thal
while the pumps are located remaolely from the Board Room, the
acoustical energy was conveyad by the piping tor more than
500 feet, in the case of the subrbasement lecated condenser
water pumps; and fransmitted structurally into the Board Room vio
pure riser anchors and supparts located near the 46 floor. This
condition represented a phenamenon which wos created by a
resonance I'_'l'_'lr'll'J.Il':_:!l in I!l'lE' :'.:II:_,"':HQ b‘rl'hie"lll e |H in |'II'_]| m
with the impeller vane possage frequency and thereby amplifying
the fuid pulsations fo much higher levels than those of the sourc

3.B. Pure-Tone Noise Fluctualions, Matol expansion joints
were in the piping system prior to the instollation of wubber
expansion joints. Operafing with the metal expansicn |oints in
place, the system noise
that whenever more than one pump wos operating, the purelone
noise increased and decreased with a wide range of flucluation
The peak of the surging noise was measured to be NC-4
Correcting for the highly objectionable puretone quality of the
noise, the equivalent NC would be as high os NC-54, a tofally
naccepioble anviranment for the Board Room, See Chart -
Typical Recommended MNoise Criteria Levels,

4. Corrective Action and Results. Rubber expansion joints were
installed, replacing the mefal expansion joints near the top of the
main condenser discharge and refurn risers. Rubber expansion
joints were also installed on the inloke and discharge sides of the

secondary water pump on the 46th floor, See Drawing 1.

4.A. Noise Level Reduced, Pure-Tone Eliminated. With the
rubber expansion joinls installed into the system, the noise level

n the Board Room with hwo condenser water pumps and hwo
secondary chilled waler pumps operating simullanecushy, was
measured to be only NC-31. Furthermare, the
enmviranment l:_'ﬂ."l'-l']'l'l":“:_‘i no IGLIT;_""DFF_" ql_ll:,!ll"rl' Il-l h'_]l'_:' D',' ?\.hl_‘h'ng
and slarting the pumps, there woas no detectable change in the
ambient sound level. Table 1 shows the “belore and dfter” noise
levels recorded in the Board Room

4 B. Pipe Wall Vibration Reduced. The pipe wall vibration
patterns were in tact significantly altered as evidenced by “beloe
and alter’ readings an the pipe walls, Tables 2 and 3 show the
spectum shopes of pipe wall vibration “before and alter’ the
installation of the rubber expansion joints, Tables show substantial
reductions of pipe wall vibration, further indications of a quister
piping syslem,

Drawing 1 shows, schemaiically, the location of pumps re
to the Board Room, as well as the locations where pipe wall
vibration measuremenls were ioken

5. Conclusions, The installation of the ubber expansion joints into the
gy system etfectively lowered the noise level from NC-54 1o NC-
31, eliminating the puretone quality of the noise. We athibule the

highly successhul attenustion provided by the ubber expan
oo -:_h:..';l|_:-|:n;_:-r| in the ocouslico ;;.Iu'ldl'lu W

[ |l§_':'r|-'5

2 pattern in e piping
1 WIS i_&\!r*g crealed by the s
e in pipe wictll rigidity af the expansion joint The soft wall af

canfiquration. This dismups

ren

char

the expansion joint would aclually "brecthe” with the fuid pulsations

thereby disrupting the steel pipe wall vibrafion poftern as well

Drwing 1 Rubber Expansion loints |Reploced Matal Jaint)

{'D Fipewoll vibrotion measured on
B | main sar wiher risar pipe

@} Fipawall wbration measured on
weondary chilled water pipe
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Table 1: Noise Level Plotted on NC Chart Typical Recommended Noise

Oxtave Band Center Frequency In Cycles Per Second Criteria Levels
sg JLS 1 135 350 S0 000 000 400 OO0 BAOOD T iR NC* R
I i : ] ¥ i : : H Ype of noom ange
) Ll Lh Simal e Ofce 01040
§% Conference Room for 20 3010 40
i L §§ Conference Room for 50 251035
3 7 Theaters for Movies 30 to 40
1 B E'a Theaters for Dramo 251030
" '*E Concet Hall B35
2 : Secretariol Offices 3510 d5
% 5 35 E § Home, Sleeping Areas 201030
| gf Mssembly Holl 2510 35
i —+ |" 88 School Room 3010 40
i i i | i . i i : E- “Naize Criterio
: Iuci.:m;quuﬂr:yfn ﬁﬂl F;r Sd'.m:m:li-ll . :
:w‘z:r‘“ ‘“":;m:: m:rmm:h!“ .ﬂtppendb.( G: MEfl‘IDI'II-Fﬂl "-.-"il:ur.c!!ic:n in a Steel Piping S}rs.Fern
- B il i Reduced with the Installation of Pipe Connectors or Expansion
—_— h“::ill:(; :IC " ;rm&pt rul exponsion joints were R,

Table 2: Curves No. 2 and 3 location 2 _"!_-:: Man-etallic Expansion Joint Division If--:la done extensive work on
L relating the vibration obsarbing qualities of rubber 1o rigid skeel pipe
"_E These fests were conducted by a nationally recagnized independent
;# Testing Laboratory.” The chart below is an effor o show a practical
e = application of these test results tor bolh an expansion joint and a
:is 0 Hexible rubber pipe
23 /-/\

?E |7 \\\ Pipe Installation Pipe with A/AN

= \/\ System Expansion Joint Rubber Pipe
33 ~\ gt BIDXS' F/F B"ID X 24 F/F
5 Frequency = . a :

e \
ég HI 10PSIG S0PSIG BOPSIG 10PSIG S0PSIG 80 PSIG
= 40 KTk 55% 7% 87% 9% 93%

5 Fr-qvllﬁr n C}‘fiﬂ P mid. Tooe 68 80% b8% T8% 95% 96% 99%
s Sncondary chilled water pipewall vibration 125 4% 1 S0% | 60% | 98% | 99% | 99%

before the installation of rubber expansion joints

s Some as obove except with rubber expansion
joints installed

250 44% 50% 50% 96% 7% 99%
500 65% B9% 90% 9% 93% 94%
Table i: Curves MNo. 2 and 3 location 1 1000 90% 06% 8% 87% 9% 06%

2000 94% | 95% | 96% | 99% | 99% | 99%
4000 30% 93% 7% 97% 99% 99%
8000 B9% | B9% | 94% | 94% | 97% | 98%

0

Example: If an B” stee! piping system hod a major vibration frequency
N ot 1000 Hz at 50 PSIG, the installation of an expansion joint into the

P, 5 3
system would reduce vibration 96%
*MNome af the testing labomatory and other test detalls, availoble an
- request

.~

5 [[e 1] F 3 1000
Frequency In Cycles Per Second

m— Condenser water pipewall vibration before the
installation of rubber expansion joints.

/2 Oetave Band Acceleration level In db re Tg
Octave Band Level In DB RE 0.0002 Microbar
&

== Same as above except with rubber expansion
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Appendix H: Pressure Terminology

In 1271, the NonMeiallic Expansion joint Division of the Fluid
Sealing Asseciation sent out o terminology survey to some of the

leading engineering firms in the country asking their help in defining

cerfain terms that are confinually used in cur industry, The purpose o
the survey was to arrive of a standord definition of these terms, Ouw
Division Membership has mode a very careful sludy of the answers

ived and, alter consolidating and refining the answers, has been

o reduce the lerms in gquastion 1o the fallowing

1. Operating Pressure. The aclual pressure at which the system
works under normal conditions. This pressure may be positive

ar negotive [vacuum, |

2. System Design Pressure. The highest or mos! severe pressure
expecled during operation. Sometimes used as the calculated

I'_,'IPE-Z{_I“'I-:_J pHessue [_I;Lib an I'_]”I’_'l'.‘.'ij'li_'r'_" I:_:-I :-_,-:_1':—_""}' marcyir

3. Expansion Joint Design Pressure. The highest most severe

pressure the expansion joint will handle

4. Surge Pressure. Cperating pressure plus the increment above

operaling pressure that the expansion joint will be subjected

to. Foraw y short fime durafion due o pump starts, valve

clasings, el

5. Maoximum Allowable Pressure. This term is used by the
e

prassure reg ommende:

expansion joint manufachrer 1o define the masimum operating

for o specitic expansion joint, See

Table Il

4. Hydrostatic Test Pressure. The hydrostatic test pressure is

used lo demaonstrate syslem or expansion joint capat

lity, The

standaord fest is 1-1 o Pressure

held for 10 minutes, without leaks.

Appendix I: List of Specifications

] (o]

A, ASTM Designation: F1123-87, "Srand:
ton- Metallic Expansion Joints.” Approved December 31
1987, American Society for Testing and Material, 1916 Roce

Sheet, Philodelphio, PA 19103 USA

ard Spec

iCobon

B. MIL-E-15330D(5H): “Military Specification Expansion Joint,
Pipe, Montetallic, Fire-Retardant”, revised October 14
1977 . U.5. Government Printing Office Form 1977-7 103
12246336, The section on class A, Type 1, Arched, Spoot
Type Expansion Joint is replaced by ASTMF 1123-87
effective August 10, 1993

C. COAST GUARD: Code of Federal Regulations [C.FR.46]
Parts 56.35-10 and 56.60-1 |B]. Revised 10/1,/91. Office
af the Federal Register, Mationol Archives and Records

ices Adminisration, ASTM F 1 123-87 is

the governing specincaton

Sarvice, Generg

D. Fan Conneclor Spec: MILR-6855-D: Military Specitication
General spacilication for rubber synthetic; sheets, strips
molded or extruded shapes.” Class 2 is specified tor Mawy
tan connectors.

Appendix J: Bibliography of Rubber Expansion Joint
Articles

A,

ASHRAE Handbook & Product Directory, | 984 Systems

Chapter 32, "Flexible Pipe Connechors.,”

Building Canstruction, June, 1967 "A Guide to Expansion
leints in Modern Piping Systems”, by 0. Bruce Keep,

Chemical Engineering, December 29, 1980" "Elastomeric
Expansion Joints”, by Joseph H. Bedson

Elastomerics, Januvary, 1780, “Elosiomers in Flexible Pipe

Joints”, by R R. O'Toole

Elastomers Motebook, Auqust. 1978: “Hot Gas Exposure”,

Jo o iy oy b
by (sene Johnson,

Elastomers Notebook, June, 1978 "Flangless Flexibility”, by

General Rubber Corporation

Engineering Appliances, Ud | January, 1979 "MNaise

Absorption by Bellows”, by Stenflex GMEBH

Heating/Piping/Air Conditioning, December, 1941 "When
and How Flexible Rubber Connectors Con Healp Reduce

System MNoise, Vibration”, by Robert L Swenson

Heating,/Piping/Air Conditioning, Movember, 1976
"Relrigeration for 1980 Winler Olympics”, by D. Bruce Keep.

Heating,/Piping/Air Conditioning, January, 1785: MNaise
Control in Plumbing Systems”, by lyle F. Yerges

Mechanical Contractor, February, 196¢: "Rubber Expansion

and Vikbration Joints, tion/Insiallation,” Maintenance”, by

Roy Michoel

Pipeline & Gas Journal, Morch, 1988; “Rubber Expansion
|oints”, by Ray Magner
Plant Engineering, May 17, 1978: “FabricReintorced Rubbe

Expansion Joints®, by Ed Holland

Plant Engineering, July 26, 1979: “Methads of Handling

Thermally Induced Pipe Movemen!’, by Ernest B. Cunning

Plant Services, April, 1990 "Pump Alignment: When to do
it", By Igor |, Karassik

Power, August, 1984 "Expansion Joints for Ductwerk
Piping", by Williom O'Keele.

Pump and Systems Mogozine. December, 1993: “Ask the
Experts - Expansion Joints and Air Chombers”, by Bob Stover

WnrarfEnginﬂaring & Management, MNovember, 1986
"Cushioning Stress and Stain in Pipe Systems”, by Ray

Magner
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Appendix K: Would o Rubber or Metal Expansion Joint Betfer Suit My Application
(Reprint From September 2006 Issue of Pumps & Systems Magazine)

In the February 2006 issue, we discussed how an expansion joinl

Y f |
can relieve stress in piping systems and prevent flange gaskets from
baing crushed, The case study used in that arficle was based on the
application involving a metal axpansion joint

We did mention that if the same sitluation occurred

under lower lemperalure service, an elostomeric
f'ubb‘:\r: ExO0nsion !:_:-i!:l de*;u__]'le:j: o compensala
far the thermal expansion alsa would have solved
the problem. Let us first describe the two types of

EXpAnsion [oinls

Rubber— o flexible connector fabricated of natura
and/or synthetic elastomers and fabric and . if

to provide stress relied in piping systems due lo
Figure 1. Typicol thermal mavements and
Rubber E#m'ﬁl‘ﬂ.lT Jaint mechanical vibration

Metal — o flexible ent (bellows]
constructed of relatively thin goge material
{genenally stainless steel) designed 1o
absorb mechanical and
thermal movements
expectad in service

Advantage: Metal

Temperature. Rubber joims with standord conshuction and

maoterials have an upper range o 230deg F. Most manufachurers,
structions up to 400 deg F. Melc
expansion joints do offer a far greater range, from minus 420deg

Figure 2. Typicol
Mefollic Expansion Joint

however, can offer Special CC

Fio +1800-deg F. However, working pressures are reduced ol

elevaled lempearatures

Pressure. Rubber joints typically, depending on diometer, con have
pressure copabilities up lo 250-psi with o full vacwum mting. Metal
pints can be designad lor pressures up to 1000-psi. The strength
of metal is definitely an advaniage in high pressure applications:
however, the relotive stiffiness or spring rates coupled with thrust
forces should be carelully examined. Piping systems/anchors must
esigned fo handle the combined load

Advantage: Rubber

Movements, Rubber and melal expansion joints have similar
movement capabilities in the axial plane [compression and
extension|. However, rubber joints are cerloinly able to absorb far
greater lokeral movements whan x‘:‘:mp:‘:rﬁ.ﬂ' i melal joints that have
similar face to foce dimensions, C clions [dual or universal]
ore available for metal joints where lorge movements in the lateral
plane are required but these are considered special design and
can be costhy

1
DE C

Spring Rates. Defined as the lotml for
to move on expansion joint 1-in in any direction
aints cdo hove similc
cleristics in the oxial plone for the stondard
tace to tace dimensions. Melal joints are much

IE‘._iIII!P!d

stiffer when subjected lo lotenal 1 ;
therelore typically have o much lower lateral
movement capability. Note that all spring
rale values are at O psig, Both rubber and
medal joints prc
pressurized that must be considered for
proper system design. These forces are
defined by the formula shown in Figure 3

sce thiust forces when Tatoed |
=LA P Freasee
D= Asch D]

Figure 3. Thust forces on
xpansian joint.

necassary, internal metallic reinforcements designed

Acoustical Impedunr:e, Although well designed |mulli-ply) metal
joinls can lower the fransmission of visible vibration, they wil
continue 1o ansmil dl,‘;dlr_]l'_hl:u and,/ or oomaging noiss Rubilber
joints significantty reduce the undesirable fransmission in piping
systerns. The elastomeric composilion of the joint acls as o
dompener thal absorbs the grealest percentage of perceptible

noise and vibration

etnl joints typically have o wall

Abrasion/Eresion Resistance, IV
thickness anywhere between .01 2-in 1o .080-in. Rubber joints
on the other hond are much thicker 0.5-in to over one inch. The

thin gauge construction of metal joints mokes them susceptible to
erosive chemicals and abrasive liquids and slurries. Rubber joints
are highly resistant to obrasicn and erosion of all types and do
oulpertorm metal joints in the applications where these conditions
prevail. Droprin or fixed liners can be provided to enhonce the lile
of matal joints in many of these applications but at best can onky
pralong the fime 1o eventual failure.

Fatigue/Cydle Life. The lafigue life of a metal joint is affected

by many factors such as femperature, pressure, movement,
vibration and, of course, how the joint was initially designed
Typically, metal joints have a defined cycle or tatigue lite that can
be calculated through various formulas. Metal joints frequently
succumby to fatigue failure from excessive cycling/movemant
Rubber [oints on the ather hand are constructed of resilient
elastomers and the joint ilzelt acls as a vibration dompener, nat
suscephible fo fatigue/cycle failure

Installation/Maintenance, As a rule of thumb, rubber joints are 25
parcent 1o 50 percent lighter thon metal joints. Rubber joints do
nat require additional gasketing and, in many cases, ore installed
easily by one
equipment, Matal joints must be services
the fange gasket is sill intact ond not detericrated. For both

or and melal expansion joints, control units are recommended
to minimize possible domage 1o the expansion joint coused by
excessive motion of the pipeline and in some applications, to
obsorb thrust forces, When conrol units are set 1o eliminate axial
exfension and compression, the only movement the joint can take is
in the lateral plana

O H

or bwe men without the use of special handling

QCCOsSHD

alhy 1o insure

Summary

Metal expansion joinls are applied more frequently than wbber
primarily because application condilions, e.q. lemperatures and
pressures, favor their use. Some experts in this industry estimale
the metal expansion joint market to be 4X larger than the rubber
expansion joint market. The writer of this article has been in the
manufacturing business of both rubber and mefal |
years and would venture 1o say that is a good eslimate.

111151 [;‘_ﬂ over 35

It may appear that the above comparison is slanted foward the
rubber expansion joints. The fact is, wbber can't replace metal

in all applications, but it is a better choice tor many applications
imvalving high vibration and sound dampening within the guidelines
mentioned obove. Consultation with a reputable manutacturer for
your specific application is always recommended
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Appendix L:

Joint
ﬁ%ﬂﬁ%ﬂ’; F 94 Speuﬁ'c]:!:n“n gl:let

Prepared By:
Non-Metallic Expansion Joint Division
Fluid Sealing Association
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EXPANSION JOINTS-PIPING DIVISION

For current Members and Associate
Members, please go to the Expansion
JointsPiping Division section of the Fluid
Sealing Associafion website:
www.fluidsealing.com
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