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!.03,"2,14($" -#($5$
 !"#$%&'%()*+$%#$!,$#-.#/%0#,!1#-%1#2#%13$('$%)/#-2#%4'&/'%!(!%2'*5,56.'/5-'%
6#/+7% $#.#-% 8)/+% 9#0.#/!-2#$5:% !(!1#% 8#*.!% ;'-.',6'% 1#2#% 8373.6'-5-% ('<
8'=% ).2+*+% 8)1+0(#.% 2'*5,565% ;52'/'-% '(-'$%6'0#.% $>/3$.3% =#/4#.#/#% ?@A<
BCD CEFG%#2!% &'/5.6'$0'25/H%I)/+%9#0.#/!-2#%8)1+0(#.%2'*5,56.'/'%$#/,!%85/%
>-.'6% #.!-6#2!*!% 0#$05/2':% 0'(5(#0% 37'/5-2'% ).+,#-% 1)*+-% 8#($!:% (5(0'62'$5%
8#*.#-0!%-)$0#.#/!%&'%"59#7.#/#%1#-(!/H%I+%&'%8+-#%8'-7'/%()/+-.#/!-%)/0#2#-%
$#.2!/!.6#(!-2#%'-%+1;+-%&'%9'(#=.!%4>736:%9'/9#-;5%85/%8#$!6#%;'/'$%2+1<
6#2#-%J#/$.!%05=.'/2'$5%9#/'$'0.'/52'%;52'/6'%>7'..5$.'/5-'%(#95=%).#/#$%257#1-%
'25.65,%6'0#.%$>/3$.3%$)6=#-(#0>/.'/25/H

?!(#"#%K8)/+%9#00!:%$#-#.%&'% 0#-$.#/2#:% !(!1#%8#*.!%;'-.',6'%&'%8373.6'.'/5-%
('8'=% ).2+*+:% 8)1+0(#.% 2'*5,565% #8()/8'% '06'$% &'% 8+-+-.#% 85/.5$0'% ).+,#-%
=/)8.'6.'/5%2'%)/0#2#-%$#.2!/6#$%545-%$+..#-!.#-:%37'/5-2'%85/%1#2#%2#9#%J#7.#%
$>/3$%'.'6#-!%8+.+-2+/#-%#=#/#0L%$)6=#-(#0>/%).#/#$%0#-!6.#-#85.5/H

M'-.'6'%=#/4#.#/!-!-%N$)6=#-(#0>/O%#-#%'.'6#-!%6'0#.%$>/3$.'/25/H%P'$.5:%0'$%
1#2#%4)$%$#0.!%=#(.#-6#7%4'.5$%6#.7'6'2'-%56#.%'25.6'(5-2'-%2).#1!%1#1%;585%
4#.!,!/H% ?)6=#-(#0>/.'/5-% 59051#4% 2+1+.2+*+% (5(0'6.'/2'% $+..#-!.#85.6'(5% 545-:%
4#.!,6#% ,#/0.#/!-#% N% (!"#$.!$:% 8#(!-4:% 9#/'$'0%65$0#/!:% #$!,$#-% >7'..5$.'/5% &H8H%
;585O%+1;+-%,'$5.2'%257#1-%'25.6'(5%;'/'$6'$0'25/H%Q#-5R%

 !"#$% &'()*% +,-./0$ % ?)6=#-(#0>/.'/5-% $+..#-!.#"#*!% 8)/+% 9#00!-!-% 4#=!%
$)6=#-(#0>/.'/5-2'% 4#=!-!% 8'.5/.'6'$0'25/H% % ?)6=#-(#0>/.'/5-% 4#=.#/!:%
2#1#-#85.'"'*5% 8#(!-4% &'% (!"#$.!$% 2'*'/.'/5-5% J#/$.!% ,'$5..'/2'$5% 9#/'$'0.'/5%
N'$('-'.%:%1#-#.:#4!(#.O%#8()/8'%'2'85.6'%$#85.51'05-5%8'.5/.'6'$0'25/H

12342150% % ?)6=#-(#0>/% ('4565% >-"'(5-2':% 6'0#.% $>/3$% 5.'% 0'6#(% '2'"'$%
).#-%#$!,$#-!-%N(!&!O%:%>-"'2'-%8'.5/05.6'(5%;'/'$6'$0'25/H%C,!-6#:%=#(.#-6#%
&'%1)*+-.+$%2+/+6.#/!%;585%5,.'06'%,#/0.#/!%545-%>7'.%6#.7'6'.'/%&'%257#1-.#/%
;'/'$6'0'25/H%S'%$)6=#-(#0>/.'/5-%$+..#-!6!%'(-#(!-2#%2#%8)/+%(5(0'6.'/5-5-%
0'657.5*5-2'%$+..#-!.#-%6#.7'6'.'/5-%$>/3$%6#.7'6'(5%5.'%+1+6.+%).6#(!%;'<
/'$6'$0'25/H%

 16357%0%M'-.',6'%=#/4#.#/!%N$)6=#-(#0>/O%0#(#/!6.#/!-2#$5%'-%>-'6.5%+-<
(+/%9#00#%'-%>-'6.5(5%8#(!-4%2'*'/.'/5-5-%6#TH%S'%65-H%@.#/#$%0#6%85/%,'$5.2'%
8'.5/.'-6'(525/H%%

U UV%?)6=#-(#0>/.'/5-%N;'-.',6'%=#/4#.#/!O%%4#.!,6#%(!"#$.!$.#/!%0'(=50%'25.5/$'-:%
$)6=#-(#0>/.'/5-%8#*.#-#"#*!%1'/.'/2'$5% %).#(!% 036%!(!%$#1-#$.#/!%&'%8+-.#/!%

6*,1$+2$,"$ 73,"2+."$8.+"15$
The elastic metal bellowed parts absorbing the heat induced expansion or 
 !"#$% #&!"'!(')&)*+&"*,' !"-*.&"/'0!#'!$' !+1'2'3&1,'!$',345* #'#!'1$%,#& '
changes in ambient temperatures are called expansion joints. If no mea-
sures are taken against changes in size of pipelines, high pressure result-
ing from expansion or contraction creates problems at connection points 
%"1' *63&)7*"#8' 90*'7!,#' )$!)*$' %"1' %((!$1%4+*' ,!+3#&!",' #!' *+&7&"%#*'
those problems are the metal bellow expansion joints designed to com-
pensate different types of size chances, which do not necessitate any main-
tenance. In brief, assemblies comprising single or multiple bellows used to 
compensate the change in size and to eliminate the problems caused by it 
due to the heat induced expansion and contraction in pipelines, ducted air 
systems and tanks can be called expansion joints. The main components 
of expansion joints are bellows. Produced of multi-layer stainless-steel 
they function as springs. Expansion joints should be designed in regard 
to the working conditions of the systems (temperature, pressure, amount 
!('7!-*7*"#:' 0%$% #*$&,#& ,'!('#0*'2'3&1:'*# 8;'<0*$*'*=)%",&!"'5!&"#,'%$*'
needed. 

Thus; 

DIMENSION (pipe diameter):  The diameter of the expansion 
joints are determined by the diameter of the pipeline where the expan-
sion joints are to be used.  The capabilities of expansion joints to absorb 
various types of movements (axial, lateral, and angular) are determined 
by the diameter of expansion joints, their resistance to pressure and tem-
perature values.

FLUID:  90*'2'3&1'#!' !7*'&"' !"#% #'<&#0'#0*'4*++!<,',0!3+1'4*',)* &>
?'*1'4*(!$*'#0*',*+* #&!"'!('*=)%",&!"'5!&"#,8'@!$'!)*$%#&"/' !"1&#&!",'+&A*'
%4$%,&!":' !$$!,&!"'!$'0&/0'1*",&#.',)* &?' '7%#*$&%+,'%"1',)* &?' '1*,&/",'
may be needed.   In the same way the materials used to clean the pipe sys-
tems have to be compatible with the material of the bellows. 

PRESSURE: The most important element in the design of expansion 
joints is the determination of minimum and maximum values of pressure.  

TEMPERATURE:  All heat sources as well as their temperature 
values in the environment of the expansion joints should be taken into 
account while the working temperatures of the expansion joints are de-
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(!"#$.!$%2'*'/.'/5%5-"'.'-6'.525/H%

819:2:$% ;<2$193% 0% ?)6=#-(#0>/.'/5-% $#/,!% $#/,!1#% $#.#"#*!% :% !(!%
2'*5,56.'/5-5-%-'2'-%).2+*+%9#/'$'0.'/%8'.5/.'-6'.525/H%N%I+%9#/'$'0.'/5-%0'(=50%
'25.6'(5-2'$5%6'0)0.#/%9'(#=.#6#.#/%8>.363-2'%57#9%'25.65,05/HO%

Q+$#/!2#$5% $/50'/.'/'% ;>/'% 0'(=50% '25.'-% $)6=#-(#0>/.'/:% 34% J#/$.!% ,'$5.2'$5%%
9#/'$'0.'/5% #.#85.'"'$% ,'$5.2'% 257#1-% '25.6'$0'25/H% % ?)6=#-(#0>/.'/5-%
257#1-!-!% &'% 05=5-5% 8'.5/.'1'-%8+%9#/'$'0.'/:% % W$('-'.:% Q#-#.% &'%C4!(#.% ).#/#$%
(!-!J.#-2!/!.#85.5/H%Q#-5%R

:=>?@?A% 8,)?=?BA?)% &1CD,A% ;(E?F?@B>/% 0% ?>/3$% '$('-% 457;5(5-'% =#/#<
.'.% ).#/#$% ).+,#-:% ;'-.',6'% N% #4!.6#O% 1#2#% 8373.6'% ).#/#$%6'12#-#% ;'.'-%
9#/'$'0.'/25/H

",@,A%G,)?=?BA?)%&H,B?),A%;(E?F?@B>/%0%%?)6=#-(#0>/.'/5-%$>/3$%'.#6#-!%
'$('-5-'% (#=6#% 1#2#%$#16#% ,'$.5-2'%25$'1% ).#/#$%).+,#-%9#/'$'0.'/25/H% I+%
9#/'$'0.'/%#1-!%7#6#-2#%85/2'-%J#7.#%'$('-%37'/5-2'%2'%6'12#-#%;'.'85.5/H

1+.>,A%G,)?=?BA?)%&%1@I*A,)%;(E?F?@B>/%0%?)6=#-(#0>/.'/5-%$'-25%'$('-5%
8)1+-"#%'*5.6'(5-2'-%$#1-#$.#-#-%9#/'$'0.'/25/H

termined.  

MOVEMENT: The movements of the expansion joints, induced by 
temperature changes should be determined. (The methods to calculate 
those offsets are explained in the “Calculations” section.) 

Expansion Joints characterized by those criteria mentioned above are 
designed to compensate three different types of movements.  Those move-
7*"#,:'&"2'3*" &"/'#0*'1*,&/"'%"1'#.)*'!('#0*'*=)%",&!"'5!&"#,' %"'4*' +%,>
,&?'*1'3"1*$'#0$**'7%5!$'/$!3),B'C=&%+:'D%#*$%+'%"1'C"/3+%$'7!-*7*"#,8''
Thus;

Axial Movements: The movements of expansion or contraction par-
allel to the axis of the bellows are called axial movements.

Lateral Movements:  The offset movements vertical to the axis of the 
bellows are called lateral movements. These movements may also occur 
along multiple axes.

Angular Movements: The movements resulting from angulations of 
the expansion joints with respect to their axes are called angular move-
ments.
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X7+-.#6#(!-#%$#1-#0!.#/#$%8)/+%9#.5-'%;'05/5.'-%=#(.#-6#7%4'.5$%(#"%.'&9#.#/:%
952/).5$%&'1#%6'$#-5$%J)/6.#6#%1>-0'65%5.'%$>/3$%9#.5-'%;'05/5.5/H%?)6=#-<
(#0>/.'/5-%$>/3$%$!(!6.#/!%WYAC%(0#-2#/0.#/!-#%+1;+-%).#/#$%ZH[%66%2'-:%\%
66H%'%$#2#/%=#(.#-6#7%4'.5$%6#.7'6'.'/%$+..#-!.#/#$%1#=.!6#$0#2!/H%C-"#$%
(0#-2#/0%2!,!%&'%J#/$.!%,'$5..'/2'%85456.'-25/5.65,%$>/3$.'/2'%2#9#%>7'.%+1;+<
.#6#.#/2#%636$3-23/H%I5/%$)6=#-(#0>/%0#(#/!6%#,#6#(!-#%;'.6'2'-%>-"':%
0#(#/!6%,#/0.#/!-!-%2)*/+%).#/#$%8'.5/.'-6'(5%;'/'$6'$0'25/H%?)6=#-(#0>/3-%
6)-0'%'25.'"'*5%8)/+%9#00!-!-%4#=!:%545-2'-%;'4'-%#$!,$#-!-%"5-(5:%8)/+%9#00!-2#%
).+,#85.'"'$% 6#TH% I#(!-4% 2'*'/5:% 8)/+% 9#00!-2#% ).+,#85.5'"'$% 6#TH%  !"#$.!$%
2'*'/5:%8)/+%9#00!-2#%6'12#-#%;'.'85.'"'$%;'-.',6'%65$0#/!:%$)6=#-(#0>/3-%
'-%>-'6.5% 0#(#/!6%,#/0.#/!2!/H%I+-2#-%8#,$#%2#9#%>7'.% (5(0'6.'/% 545-%1#-#.:%
#4!(#.%&'1#%4)$%2#9#%>7'.%0#(#/!6.#/%2#%636$3-23/H

!.03,"2,14($,!2 2/,(&,(+

E36% $)6=#-(#0>/% 05=.'/5-5-% '-% >-'6.5% =#/4#.#/!% $>/3$% $!(!6.#/2!/H% ].#&'%
=#/4#.#/% 2#% '$.'-'/'$%85/4)$% J#/$.!% +1;+.#6#% 545-% 2#9#%$#/6#,!$% &'%+1;+-%
05=.'/2'%$)6=#-(#0>/.'/%6'12#-#%;'05/5.'85.5/H%I#,.!"#%$)6=#-(#0>/%

[H% ?FG^?
_H% `CQDWG
\H% ?CSWG
aH% ?CQDC?%I@QXD
bH% c`CDP
dH% ICDE
eH% ]f]%I@P%M^f`WDg]GAW%G]DM]
hH% ]f]%g@`X%M^f`WDg]GAW%G]DM]
iH% WP]E`WAW%G]DM]
[ZH% `UAUEG@E

#$('(+#/.#/!%545-%,'$5.2'$5%&'%#,#*!2#%8'.5/05.'-%=#/4#.#/%$+..#-!.6#$0#2!/H

[%<%?FG^?%V% ]-"'%=#(.#-6#7%4'.5$%(#"%6#.7'6'%$+..#-!.#/#$%).+,0+/+.#-%85/%
&'1#%2#9#%J#7.#%8)*+6j#%(#95=%).#-%'(-'$%=#/4#.#/2!/H

_<% `CQDWG% NMFA`W?O% V% ]45-2'-% ;'4'-% #$!,$#-!-% #$!,!% (!/#(!-2#% $>/3$%
'.'6#-!-!-% 54% 137'15% 37'/5-2'$5% ).+6(+7% '0$5.'/5% 65-56+6% #% 5-25/'-%
=#/4#.#/2!/H%M'-'.%).#/#$%$>/3$% 54%137'15-2'%6'12#-#%;'.'85.'"'$%#,!-6#1!%
>-.'6'$% 545-% $+..#-!.6#$0#2!/.#/H% `#1-'/.'/% 0'$.5:% $)-5$% 1#2#% 54% 54'% ;'465,%
,'$5.2'%257#1-%'25.'85.5/.'/H%`#1-'/.5%85/%$)6=#-(#0>/%#$!,%1>-3%;>7%>-3-2'%

3(.-/)1+."$.9$ 73,"2+."$8.+"12

Rectangular sheets of stainless steel are rolled along the long edge of the rect-
angular sheet in a tube and the tube is welded. The tube is then worked up into 
bellows using mechanic and hydraulic forming methods. Bellow units of ex-
pansion joins are produced from stainless steel of thickness 0,1 to 0,3 mm ac-
cording to EJMA (Expansion Joint Manufacturers Association) standards. 
E!<*-*$',)* &?' '%))+& %#&!",' %"'%+,!'4*'1*,&/"*1'%"1')$!13 *1'3,&"/'"!">
standard and distinctly shaped bellows. Before the design phase all design 
conditions and constraints have to be determined accurately. The diameter 
!('#0*')&)*'<0*$*'#0*'*=)%",&!"'5!&"#'&,'#!'4*'7!3"#*1:'#0*'#.)*'!('2'3&1' !7&"/'
in contact with, the maximum values of pressure and temperature to occur in 
the pipeline, the amount of expansion at the pipeline are the most important 
conditions of design. In addition to these lateral or angular designs for other 
,)* &?' ',.,#*7,' %"'%+,!'4*'7%1*8

,11,)*0 "12$.9$ 73,"2+."$8.+"12
The most important component of an expansion joint assembly is the bellows. 
Additional components may also be incorporated in the design in order to 
 !7)!,*'7!$*' !7)+*='*=)%",&!"' 5!&"#'%,,*74+&*,'?'#' (!$'#0*')3$)!,*8' '90*'
following components are used to produce most of the attachments of expan-
sion joints: 

1. Bellows
2. Liner
3. Cover
4. Weld-End
5. Flange
6. Collar
7. Hollow Reinforcing Ring
8. Solid Root Ring
9. F63%+&G&"/'H&"/
10. Limit Rod 

1 - BELLOWS: Flexible components produced out of thin stainless steel and 
having single or multiple convolutions are called bellows.

I>'DJKFHB'90*' !7)!"*"#,'7&"&7&G&"/'#0*'"*/%#&-*'*((* #,'!('#0*'2'3&1,'!"'
#0*'&""*$',&1*'!('#0*'4*++!<,'<0&+*'2'!<&"/'#0$!3/08'J"'/*"*$%+'#0*.'%$*'3,*1'#!'
prevent the abrasion on the inner surface of the bellows. Liners may be classi-
?'*1'%,',&"/+*:' !"& %+'!$'#*+*, !)& '<&#0'$*,)* #'#!'#0*'1*,&/"8'F=)%",&!"'5!&"#,'
with liners have to be installed with the proper orientation with respect to 
2'!<'1&$* #&!"8

3- COVER: The components installed to protect bellows against the negative 
effects and improper operating conditions of the environment are called cov-
ers. The installation of covers is always recommended.

4- WELD-END: The components enabling the installation of expansion 
joints to pipelines by welding are called weld-ends. 

5- FLANGE: The components enabling the installation of expansion joints to 
)&)*+&"*,'-&%'4!+#,'%$*' %++*1'2'%"/*,8

6- COLLAR: The ring-shaped components of proper thickness to strengthen 
the bellows in high pressure environments against expansion are called col-
lars. 
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8+.+-2+/+.#/#$%6)-0'%'25.6'.525/H

\<%?CSWG%V%?>/3$%$!(6!-!%2!,#/!2#-%;'.'85.'"'$%).+6(+7%'0$5.'/'%&'%+1;+-(+7%
4#.!,6#%)/0#6.#/!-#%$#/,!%$)/+6#$%545-%1'/.',05/5.'-%=#/4#.#/2!/H%I+%=#/4#.#/%
9'/%7#6#-%0#&(51'%'25.6'$0'25/H%

a<%?CQDC?%I@QXD%V%I)/+%9#0.#/!-#%$#1-#$%1).+%5.'%6)-0#k%56$#-!%(#*.#1#-%
=#/4#.#/2!/H

b<%c`CDP%V%I)/+%9#0.#/!-#%"5&#0#.#/.#%6)-0#k%1#=6#%56$#-!%(#*.#1#-%$)6<
=#-(#0>/%8#*.#-0!%,'$.525/H

d<% ICDE% V% ?>/3$% '.'6#-!-!% 8#(!-4.!% )/0#6.#/2#% ).+,#-% ;'-.',6'.'/'% $#/,!%
;34.'-25/6'$%545-%+1;+-%$#.!-.!$0#%$+..#-!.#-%9#.$#%,'$.5-2'$5%=#/4#.#/2!/H

e<%]f]%I@P%M^f`WDg]GAW%lC`?C`CGU%V%?)6=#-(#0>/.'/%37'/5-2'%$+..#-!.#-%
8)*+6.#/!-%37'/5-'%)0+/0+.#-%=#/4#.#/2!/HI+%=#/4#.#/%$>3/$%'.'6#-!-!%2#95.5%
8#(!-"#%$#/,!%;34.'-25/5/H%

h<%]f]%g@`X%M^f`WDg]GAW%G]DM]%V%],.'&%).#/#$%8),%;34.'-25/6'%9#.$#.#/!%5.'%
#1-!%-50'.5$.'/'%(#95=%#-"#$%2#9#%;34.3%).6#(!%545-%2#1#-!$.!%2'65/%4+8+$.#/<
2#-%56#.%'25.'-%=#/4#.#/2!/H

i<% WP]E`WAW% G]DM]% V% W-5-'% ).#/#$% $'(505% KEL% ,'$.5-2'% ).#-% 8+% 9#.$#.#/%
2'65/2>$36:% $#/8)-% 4'.5$% 1#2#% =#(.#-6#7% 4'.5$% 05=.'/5-2'-% 56#.% '25.5/.'/H%
]4% 8#(!-"#% $#/,!% $)6=#-(#0>/3-% 25/'-"5-5% #/00!/#-% 8+% 9#.$#.#/:% 8)*+6.#/2#%
6'12#-#%;'.'-%8373.6'%9#/'$'0%65$0#/!-!%(!-!/.#/.#/H

[Z<%?@DEG@`%fXIXmX%V%X-5&'/(#.%05=%$)6=#-(#0>/.'/2'$5%5$5%$>/3$%#/#(!-2#%
6'12#-#%;'.'-%9#/'$'05%2#*!06#$%545-%;'-'..5$.'%2'65/%4+8+$.#/2#-%).+,#-%
=#/4#.#/2!/H% ?)-0/).% 4+8+$.#/!% $)6=#-(#0>/3-% $>/3$% $!(6!-2#% ).+,#-% 8#(!4%
'0$5(5-5% $!(!0.#6#$% 545-% EC CG`CDACAUP`CGgUGH% C1-!% 7#6#-2#% -)/6#.%
4#.!,6#% ,#/0.#/!-2#%$>/3$%9#/'$'05-5% N% '$('-'.:% 1#-#.% &'%#4!(#.% O% (!-!/.#6#$%
545-%$+..#-!.#-%2'65/%4+8+$.#/2#-%).+,#-%=#/4#.#/2!/H%Q#-5%$)6=#-(#0>/.'/5-%
$>/3$%'.'6#-2#%).+,#85.'"'$%#,!/!%;'-.',6'%&'%8373.6'%9#/'$'0.'/5-5%>-.'/<
.'/H% Q#-.!7"#% 1#-#.% 9#/'$'0'% 63(##2'% '2'/'$% $>/3$% $!(6!-2#% ).+,#85.'"'$%
8#(!-4% '0$5(5-5% $)-0/).% #.0!-2#% 0+06#$% 545-% 2'% $+..#-!.!/.#/H%M'-'..5$.'% 2'65/%
4+8+$.#/2#-% ).+,+/.#/H% C4!(#.% 2>-3,:% iZ% 2'/'"'% .5$% #4!% 5.'% 1'/.',05/5.65,% 5$5%
8#*.#-0!%4+8+*+%5.'%0'(=50%'25.5/H%

!.03,"2,14($1#3& (#

?)6=#-(#0>/.'/%6+90'.5J%&'%#.0'/-#05J%4>736.'/%545-2'%'-%(#*.!$.!:%'-%=/#05$%&'%
'-%'$)-)65$%4>736%).#/#$%>-'/5.6'$0'25/H%U(!.%;'-.',6'.'/2'-%2).#1!%8)/+<
.#/2#%)/0#1#%4!$#-%9#/'$'05-%#8()/8'%'25.6'%,'$.5-'%;>/'%%$)6=#-(#0>/.'/5-%
257#1-%,'$5..'/5%\%#-#%;/+8#%#1/!.!/H%

7- HOLLOW REINFORCING RING: These components mounted on the 
convolutions of the bellows strengthen the bellow components against inter-
nal high pressure. 

8- SOLID ROOT RING: These components have the same functionality as 
the hollow reinforcing rings, however they are manufactured out of iron bars 
for increased strength.

9- EQUALIZING RING: These rings having the cross-section “T” are pro-
duced out of carbon steel, stainless steel or by iron casting. These rings limit 
displacement by the convolutions of the bellows due to the contraction, and 
increase the strength of the expansion joints against internal pressure.

10- LIMIT ROD: The components generally made of iron bars to distrib-
ute the axial movement to the bellows in Tied Universal Assemblies are 
called limit rods. Limit rods are NOT DESIGNED to limit the effects of 
the pressure at the bellows. They are designed to limit the (axial, lateral or 
angular) movements of the bellow under normal operating conditions. In 
other words they prevent the excessive expansion and contraction move-
ments. They can also be used to keep the effects of the pressure at the bellows 
under control, by admitting the lateral movements only. Generally they are 
7%1*'!('&$!"'4%$,8'C"/3+%$'7!-*7*"#,'%$*'?'=*1'4.'#<!'+&7&#'$!1,')+% *1'
at right angle. 

1:3 2$.9$ 73,"2+."$8.+"12

Expansion joints are recommended as the most sound, practical and eco-
nomic solution among various alternative solutions for compensating the 
heat induced expansion or contraction of pipelines. The design types of ex-
)%",&!"' 5!&"#,' %"'4*' +%,,&?'*1'3"1*$'L'7%&"' %#*/!$&*,'%  !$1&"/' #!' #0*'
ways of compensating the thermal expansions at the pipelines:

1. AXIAL EXPANSION JOINTS
2. LATERAL EXPANSION JOINTS
3. ANGULAR EXPANSION JOINTS 

1- AXIAL EXPANSION JOINTS

Axial expansion joints are used to absorb the thermal expansion parallel to 
the axis of the straight pipelines.

Long piping systems are divided into shorter expanding sections, and iso-
lated by main anchors. Thus the movements in the individual expanding 
sections are absorbed by the axial expansion joints in this section.

2- LATERAL EXPANSION JOINTS

D%#*$%+'*=)%",&!"'5!&"#,'%$*',)* &?' '*=)%",&!"'5!&"#,:' !",&,#&"/'!('!"*'!$'
more angular expansion joints used to absorb the thermal expansion in a 
plane vertical to the axis. The potential expansion amount to be absorbed 
can be augmented by increasing the distance between the bellows. This type 

W? WDW`%E]B QCDC`%E]B CfU C`%E]B
AXIAL TYPE LATERAL TYPE ANGULAR TYPE
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of expansion joints may absorb big amounts of expansions. Especially the 
assemblies consisting of more than one lateral expansion joints are the 
most effective ones to absorb big amounts of expansions.

3- ANGULAR EXPANSION JOINTS

C"/3+%$'*=)%",&!"'5!&"#,'%$*'#0*',)* &?' '!"*,:'%4,!$4&"/'#0*'#0*$7%+'*=>
pansion of the pipeline by transforming them to angular movements in a 
plane vertical to the axis. They may absorb the movements in one or more 
directions (in a plane vertical to the axis of the pipe). The assemblies con-
sisting of two or more lateral expansion joints may absorb big amounts of 
expansions. 

,&+'"0 "1$;'/+- 2<$,"-$,")*.(2

ALIGNMENT (GUIDES):

Axial expansion joints are not provided with attachments to restrain pres-
sure thrust, such as limit rods or hinges. Therefore the over-extension and 
distortion of expansion joints can be prevented by alignment guides under 
all kinds of operating conditions in a correctly designed piping system. 
They allow the axial movement of the pipes. The Pipe Guide Spacing Chart 
,0!3+1'4*'3,*1'#!'1*#*$7&"*'#0*'1&,#%" *'4*#<**"'/3&1*,8'@!$'#0*'?'$,#'/3&1*'
next to the expansion joint the 4D + 14D principle should be used.

M3&1*,' %"'4*' +%,,&?'*1'%,'(!++!<,B

Main Anchors: These types of anchors are the most important ones in the 
pipeline, because they resist the forces acting upon them.

Intermediate Anchors:  Intermediate anchors do not resist the pressure 

thrust. However this type of anchors withstands spring resistance of the 

bellows as well as the frictional forces.

Pipe Guides:  Pipe guides provide the proper alignment of the expansion 

joint movements and prevent the bowing and buckling of the pipeline. Hence 

they are one of the most important components of the system. 

,7+,&$ 73,"2+."$8.+"1$,33&+),1+."2
@JMNHF'OB'90&,'?'/3$*',0!<,'#0*',&7)+*,#'%"1'7!,#'4%,& '%))+& %#&!"'!('
%"'%=&%+'*=)%",&!"'5!&"#8'90*',*63*" *'!('&",#%++%#&!"',#*),'#!')%.'%##*">
tion to follows: 

1. Only one expansion joint may be installed between two main an-
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chors.
2. Main anchors are located in the direction of pipeline.
3. An expansion joint is located next to each main anchor. 
4. 90*'?'$,#')&)*'%+&/"7*"#'/3&1*' &,' +! %#*1'<&#0&"' #0*'1&,#%" *'!('P'

pipe diameters next to the axial expansion joint. 
5. The second pipe alignment guide is located within the distance of 14 

)&)*'1&%7*#*$,'"*=#'#!'#0*'?'$,#')&)*'%+&/"7*"#'/3&1*8
6. The distances between the other pipe alignment guides to be locat-

ed are determined according to the Pipe Guide Spacing Chart by 
EJMA (Expansion Joint Manufacturers Association).

FIGURE 2: This installation being proper to divide the pipe system into 
three sections is applicable when we add a “T”-part to it. The section 
branched at this “T”-point is isolated from the effects of the thermal ex-
pansion present in the main pipe line. A main anchor has to be installed at 
#0*'4$%" 0&"/')!&"#'%,',0!<"'%#'#0*'?'/3$*8'90*'$*%,!"'!('%))+.&"/'%'7%&"'
anchor at this point is to absorb the pressure thrust of the branch line. 
90*'!#0*$')&)*'%+&/"7*"#'/3&1*,',0!3+1'4*'&",#%++*1'%,',0!<"'&"'#0*'?'/3$*8'

FIGURE 3: The pipeline is divided into smaller sections as shown in the 
?'/3$*8'90*'$*%,!"'(!$'#0%#'$*,&1*,'&"'#0*'(% #'#0%#'#0*'#0*$7%+'*=)%",&!"'
exceeds the capacity of the axial expansion joint between main anchors. 
In this case the best solution is achieved by locating an intermediate an-
chor between the two axial expansion joints. Pressure thrust at this junc-
ture is compensated, because the effective areas of each of the expansion 
5!&"#,'%$*'*63%+8'90*'!#0*$')&)*'%+&/"7*"#'/3&1*,',0!3+1'4*' &",#%++*1'%,'
,0!<"'&"'#0*'?'/3$*8

FIGURE 4: If the pipeline contains a reducer, then two separate axial 
expansion joints of different pipe diameters have to be used.  In this case 
#0*')$*,,3$*'#0$3,#,'!"'4!#0',&1*,'!('#0*'$*13 *$'%$*'"!'+!"/*$'*63%+8'9!'
withstand them the anchor separating the axial expansion joints of dif-
ferent pipe diameters must be a main anchor. The other pipe alignment 
/3&1*,',0!3+1'4*'&",#%++*1'%,',0!<"'&"'#0*'?'/3$*8

&,1 (,&$ 73,"2+."$8.+"1$,33&+),1+."2
@JMNHF'OB'C,'1*)& #*1'&"'#0*'?'/3$*:')$*,,3$*'#0$3,#'&,' !7)*",%#*1'4.'
using limit rods installed at lateral expansion joints and intermediate 
anchors are used instead of main anchors. A planer pipe guide is used 
providing the thermal expansion in the vertical pipe leg to be taken as 
"%#3$%+'2'*=&4&+&#.'&"'#0*'0!$&G!"#%+')&)*'$3"8

@JMNHF'IB'C,'1*)& #*1'&"'#0*'?'/3$*:'#0*'4&/'%7!3"#'!('#0*'#0*$7%+'*=>
pansion in the pipeline precludes the usage of single-bellow lateral expan-
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1#0#1% 8)/+% 9#00!-!-% 2)*#.% '(-'$.5*5-"'% #8()/8'% '25.6'(5-5% (#*.#6#.!2!/H
A#J(#..#/% $+..#-!.#/#$% 8#(!-"!-% 506'% $+&&'05% 2'-;'.'-5/% &'% #/#% 6'(-'0.'/5-%
$+..#-!.6#(!-#%).#-#$%(#*.#-!/H

PW?]`%\%V%P'$5.2'%;>/3.23*3%;585:#/#%6'(-'0%KXL%2>-3,3-'%1'/.',05/5.'/'$%8)/+%

sion joints. In these instances it is possible to absorb the expansion by 
using double-bellowed lateral expansion joints. This type of assemblies is 
mainly used to protect turbines, pumps or compressors.

@JMNHF'LB'C,'1*)& #*1'&"'#0*'?'/3$*:'%=&%+'7!-*7*"#'%#'#0*'0!$&G!"#%+'
pipe run is provided to be absorbed by the bellows by installing double-
bellowed lateral expansion joints on the vertical pipe leg. Incases like this, 
keeping the distance between two bellows as long as possible is the best 
solution. Installation of the expansion joint as described above results in 
+!<'!((,*#'(!$ *,'!"'%15% *"#'*63&)7*"#,8

,"'/&,($ 73,"2+."$8.+"1$,33&+),1+."2
@JMNHF'OB'C,'&#' %"'4*',**"'&"'#0*'?'/3$*:'#0*$7%+'*=)%",&!"'&"'4!#0'#0*'
horizontal and vertical legs can be absorbed by using hinged expansion 
joints. Following points should be taken into consideration by locating 
expansion joints to such piping systems: 

1. The distances L1 and L2 should be made the maximum possible,

2. The distance L3 should be made the minimum possible.

In order to keep offset and frictional forces affecting the expansion joints 
and anchors small, the hinges should be designed in the way to compen-
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9#00!% 5$5% ',50% ;'-.','-% (5(0'6'% 2>-3,03/3.63,03/HLXL% 2>-3,3-'% 1'/.',05/5.'-%
2>/0%#2'0%6#J(#..!% $)6=#-(#0>/.'%+7+-%85/%8)/+%9#00!-2#%$+..#-!.#"#$%$)6<
=#-(#0>/% (#1!(!-!%#7#.06#$%636$3-23/HI+% (#1'2'% (5(0'62'$5%8#(!-4%23,3,3%
65-56+62#%0+0+.+/%&'%8)/+%2'(0'$.'/5-5-%(#1!(!2#%#7#.0!.6!,%).+/H
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$+..#-!.#/#$%KnL2>-3,3-'%'-%+1;+-%4>736%8+.+-6+,0+/Hg3,'1%8)/+%9#00!-2#$5%
!(!.% ;'-.',6':+7+-% 1#0#1% 8)/+% 9#0!-!-% 2)*#.% '(-'$.5*5% 5.'% 2'-;'.'-65,% &'%
1'/.',05/5.'-%$#/2#-%6#J(#..!%$)6=#-(#0>/.'/:%9'/%5$5%237.'62'$5%;'-.',6'1'%
575-%&'/5=%(5(0'62'%).+,#-%8#(!-4%50$5%$+&&'05-5%#8()/8'%'06'.'/5%(#*.#-6!,0!/H
?+..#-!.#-% #/#% 6'(-'0.'/% $343$% (#=6#% $+&&'0.'/5-5% 2'-;'.'/$'-% 237.'6('.%

8)/+%1#0#$.#/!%23,'1%9#/'$'05-%1>-3-3%$)-0/).%#.0!-2#%0+06#$0#2!/H

PW?]`%b%V%P'$5.2'%;>/3.23*3%;585:8#7!%8)/+%9#0.#/!-2#%1#0#1%8)/+%9#00!-2#$5%
2)*#.% '(-'$.5$:23,'1% 8)/+% 9#00!-2#$5% !(!.% ;'-.',6'15% #8()/8'% '06'1'% 1'0<
6'6'$0'25/HI+% ;585% 2+/+6.#/2#% 5$5% #2'0% $#/2#-% 6#J(#..!% $)6=#-(#0>/.'%
85/.5$0'%85/%#2'0%2'%6#J(#..!%$)6=#-(#0>/%$+..#-!.6#(!%;'/'$6'$0'25/HI+% 05=%
9#0.#/#%$)6=#-(#0>/%1'/.',05/5.5/$'-%,+-.#/#%25$$#0%'06'$%;'/'$5/H

[H% `[%&'%`_%636$3-%).2+*+-"#%+7+-%0+0+.6#.!2!/H
_H% `\%636$3-%).2+*+-"#%$!(#%0+0+.6#.!2!/H

^(00'$5%1#0#1%8)/+%9#00!-2#%237.'6('.%8)/+%1#0#*!%$+..#-!.6#.!:#.0%1#0#1%8)/+%
9#00!-2#%5('%(0#-2#/0%85/%8)/+%1#0#*!%$+..#-!.6#(!%;'/'$6'$0'25/H

sate the pressure thrust and weight of the pipe between the two expansion 
joints.

@JMNHF'IB'C,'1*)& #*1'&"'#0*'?'/3$*:'0&"/*1'*=)%",&!"'5!&"#,' %"'4*'+!>
cated at a “Z”-formed piping system, in order to absorb big amounts of 
expansions. Following points should be taken into consideration by lo-
cating expansion joints to such piping systems: 

1. The distance L1 should be made the maximum possible,

2. The distance L2 should be made the minimum possible.

Planer pipe guides are used providing the thermal expansion in the verti-
 %+')&)*'+*/'#!'4*'#%A*"'%,'"%#3$%+'2'*=&4&+&#.'&"'#0*'0!$&G!"#%+')&)*'$3"8'
The usage of hinges enables the compensation of pressure thrust and in-
stallation of intermediate anchors.

@JMNHF'LB'C,'&#' %"'4*',**"'&"'#0*'?'/3$*:'%"'&"#*$7*1&%#*'%" 0!$'&,'+!>
 %#*1'%#'#0*'QNR'4*"1'1&-&1&"/'#0*')&)*',.,#*7'&"#!'#<!'*63%+'*=)%"1&"/'
pipe subsystems. The number of expansion joints in the long piping system 
can be reduced by installing four hinged expansion joints in the ”U” bend 
of the system. In this way the pressure drop in the system is kept to a mini-
mum, and the number of pipe supports can be reduced.

@JMNHF'PB'C,'1*)& #*1'&"'#0*'?'/3$*:'#0*'7!,#'%))$!)$&%#*'1*,&/"'(!$'%'
“Z”-offset is found to be the one with two gimbal expansion joints. The 
thermal expansion in the vertical pipe leg is compensated with the natu-
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$%+'2'*=&4&+&#.'&"'#0*'0!$&G!"#%+')&)*'$3"8'90*'&",#%++*1'/&74%+'*=)%",&!"'
joints admit expansion in both of the planes, while absorbing the pressure 
thrust. Intermediate anchors are used to absorb the low offset forces, at 
the same time the planer pipe guides controls the direction of the vertical 
movement.

@JMNHF'SB'C,' &#'  %"' 4*' ,**"' &"' #0*' ?'/3$*:' &"' ,!7*' )&)&"/' ,.,#*7,' #0*'
"%#3$%+'2'*=&4&+&#.'!('#0*'0!$&G!"#%+')&)*'+*/'&,'&",3(?' &*"#'#!'%4,!$4'#0*'
thermal expansion in the vertical pipe leg. In these cases two gimbal ex-
pansion joints have to be used in conjunction with a hinged expansion 
joint. Following points should be taken into consideration by locating 
expansion joints to such piping systems: 

1. The distances L1 and L2 should be made the maximum possible,

2. The distance L3 should be made the minimum possible.

A planer pipe guide should be used on the upper horizontal pipe leg, while 
a regular pipe guide is used on the lower horizontal pipe leg.

3( 22/( $%,&,") -$ 73,"2+."$8.+"12
Pressure balanced expansion joints are used in the piping systems where 
#0*'2'!<'1&$* #&!"'!  3$,'#!' 0%"/*' !3"#*$% #&"/'#0*')$*,,3$*'#0$3,#'%"1'
absorbing axial and lateral movements.

@JMNHF'OB'C,'1*)& #*1' &"' #0*'?'/3$*:' #0*')$*,,3$*'% #&"/'!"' #0*'4*++!<'
”A” is absorbed by the bellow “B” on the same axial line. The pressure 
thrust applied by the internal pressure of the pipe to the expansion joint 
&,'4%+%" *1'4.'%"'*63%+'%"1'!))!,&#*'1&$* #*1'(!$ *'#$%",7&##*1'4.'+&7&#'
rods (D) connected to the blank end (C) at the side of the bellow “B”. 
Pressure balanced expansion joints are used mainly at the systems like 
turbines, etc.

This type of expansion joints is a good solution to balance the forces 
caused by internal pressure thrust, because the forces caused by high 
pressure and big diameter expansion joints are also strong. 

@JMNHF'IB'C,'&#' %"'4*',**"'&"'#0*'?'/3$*:'F((* #&-*'C$*%'!('#0*'T%+%" &"/'
Bellows (EABB) is twice that of the Effective Area of the other two Small 
Bellows (EASB). At this type of pressure balanced expansion joints as the 
small bellows are compressed, the balancing bellow is extended. Thus the 
internal pressure of the expansion joint remains unchanged.

@JMNHF'LB'C,'1*)& #*1'&"'#0*'?'/3$*:')$*,,3$*'4%+%" *1'*=)%",&!"'5!&"#,'
%$*')+% *1'4*#<**"'#0*'&"#*$7*1&%#*'%" 0!$'%"1'#0*'*63&)7*"#:'#03,'#0*'
thermal expansion occurring there can be absorbed. The axial movement 
at the system compresses the bellow (A). At the same time, internal pres-
sure acting through limit bars elongates the bellows (B) providing a bal-
anced system.

@JMNHF'PB'C,'&#' %"'4*',**"'&"'#0*'?'/3$*:')$*,,3$*'4%+%" *1'*=)%",&!"'
joints can absorb lateral and axial movements. Intermediate anchors and 
)&)*'%+&/"7*"#'/3&1*,',0!3+1'4*'&",#%++*1'%,',0!<"'&"'#0*'?'/3$*8'E*$*:'#0*'
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movements. The bellow ”B” needs only to absorb the axial movement at 
the horizontal pipe run.

2 & )1+."$.9$ 73,"2+."$8.+"12$

;9?@$BPNBE$Q?KLIJHBC?@H< 

NOMINAL PRESSURE : In various form in 20 °C is assigned as refer-
ance and given as the maximum pressure applicable in normal working 
conditions. The allowed working pressure decreases as the temperature 
increases. The decrement can be calculated by an (AP) factor provied in 
the table. Other loads should be considered while determinig the maxi-
mum working pressure.
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PIPE EXPANSION : The most important characteristic of an expan-
)#*'+ ,*#'(+ #)+ (-&+.&!"#.&/+&0$1')#*'+1%*"'(2+3-&+)4)(&%+#)+/#5#/&/+ #'(*+
various expansion sections as the piping system is designed. The thermal 
expansion must be determined acc. to length of the said sections and the 
material used for  the pipe. The most important point is the system’s 
minimum temperature, maximum temperature, reference temperature 
and mounting temperature considering the environmental facts. Ther-
mal expansion table in the table section indicates the thermal expansion 
amount depending on the pipe material. Expansion amount of expansion 
joints are standardized as 1000 cycles life time in full stroke with a refer-
ence of 20 °C  A_f temperature factor should be considered over 20 °C. 
(Table)

 !
K

" !# / A
f
 

!
K

"$%&'()*+( ,+*(- $%&'()*+( ./+0(-    

!#"1*&2 $%&'()*+( ./+0(-  

A
f
"32/&24'-042 5'6-+4

MOUNTING AND PRE-TENSION : The expansion joints always must 
be mounted with pre-tension. The amount of pre-tension must be calcu-
lated considering the mounting temperature and a distance must remain 
in order to leave mounting space by adding the free length of the expan-
sion joint. 

Minimum temperature=-10 °C  

Maximum temperature=   93 °C

6#77&.&'8&+9&(:&&'+;+0&/+$*#'()<++=>+?@+

Operation pressure=  2 bar                     

Temperature difference =   103 °C

Pipe Weight (see table section) At -10 °C      -10 mm.  compression 

At  93 °C    25 mm.  expansion

!
X

 "!
Xmax 

7 !
Xmin

" 897: 7;<=" >9 //?.    

!3max
"!3max 

7 !3min
"@>7:7;<=";<> AB                  

 P
N

= P
W

/A
P

 

From the gradient factor table 103 °C   A
P

"<C@  and  P
N

"8C8 bar    

!
K

" !#/A
f
     From the gradient factor table  .D";  

 !
K

"!
X

 " !#      !
K

" !#/A
f
  

For pretension amount  P, use the following formula.     

1"!
X

E8  F   !
E

EG      !
E

=Expansion joint label value  as mm. 

!
E

=40 mm. (for example)      

1" >9E8  F   G<EG  "8HC9 //

:TUV& P5O854R5$7& W& :GI& K<@">=A>%HIX=& D=& H=D@FG& K>IDK%DIGA%GYG& GA%D1
=GFD=& ED=FDZ@D& @GK%>I?C?I)& :<I[F>@>& AGA%D@G=G=& CG\>Q=?& A?I>A?=C>& AGA%D@&
BDZG%FG& ED=FDZ@D& NHFX@FDIG=D& >QI?F@>K%>C?I)& :[& NHFX@FDIG=& [\[=F[KF>I?& ]D&
K[FF>=?F>=&N<I[&@>F\D@DFDIG=D&N>YF?&<F>I>K&%DI@>F&ED=FDZ@DAG&%DANG%&DCGF@D1
K%DCGI)&:[I>C>&D=&H=D@FG&=<K%>&AGA%D@G=&BD]ID&K<Z[FF>I?&C>&CGKK>%D&>F?=>I>K&
[F>Z>NGFD^DYG& @>_G@[@& A?^>KF?K0& @G=G@[@& A?^>KF?K0& ID#DI>=A& A?^>KF?Y?& ]D&
@<=%>`&A?^>KF?Y?C?I)&a>NF<F>I&NHFX@X=CDKG&?A?F&ED=FDZ@D&%>NF<A[=C>&N<I[&@>F1
\D@DAG=D& EHID& ?A?F& ED=FDZ@D& @GK%>IF>I?& NDFGI%GF@DK%DCGI)& & 6<@">=A>%HIFDIG=&
ED=FDZ@D&@GK%>IF>I?&/,&b &ID#DI>=A&>F?=>I>K&%>@&A%I<K&%>&+,,,&CD]GI&H@IX=D&
EHID& A%>=C>I%F>Z%?I?F@?Z%?I)& /,& b & X\DIG=CDKG& !c#& A?^>KF?K& #>K%HIX& EH\& H=X=D&
>F?=@>F?C?I)da>NF<e&

 !
K

" !# / A
f
 

!
K

"I+/&')'(-J4 K2(L2M/2 N*O-'4P    

!#"Q+40 K2(L2M/2 N*O-'4P   

A
f
"RP6'OLPO 5'O-J4S    

RTOa!f&g5&hOP5UP7&W&6<@">=A>%HIFDIG=&@<=%>`?&A?I>A?=C>&@[%F>K>&H=EDIEGFG&
<F>I>K&N>YF>=@>A?&EDIDKGI)&h=EDIEG&@GK%>I?&@<=%>`&A?^>KF?Y?&C>&EH\&H=X=CD&
N[F[=C[I[F>I>K&iDA>"F>=@>F?C?I&]D&K<@">=A>%HIX=&ADINDA%&N<Q[=>&DKFD=DIDK&
AGA%D@CD&@<=%>`&GBG=&N?I>K?F>^>K&@DA>#D&N[F[=@>F?C?I)&

N*(*/0/ )P6'OLPO" 7;< AB        

N'%*/0/ )P6'OLPO" @> AB       

R'#*- (+O-'L'4 '4')P D'4O" 8< AB        

TML2-/2 #')P(6P" 8 #'4                      

RP6'OLPO D'4OP"  ;<> AB        

Q+40 'UP4LPUP (tablolar bölümü) 7;< AB  V2 7;< //? #SWSL/2 

@> AB  V2   89 //? X2(L2M/2         

!
X

 "!
Xmax 

7 !
Xmin

" 897: 7;<=" >9 //?

!3max
"!3max 

7 !3min
"@>7:7;<=";<> AB                    

 P
N

= P
W

/A
P

 

;<> AB  *Y*( ZSMS/ D'O-J4L24* -'#L+)0(V'(  .
P

"<C@  [2   
P

N
"8C8 #'4     

!
K

" !#/A
f
      ZSMS/ D'O-J4L24* -'#L+)0(V'( .D";

 !
K

"!
X

 " !#      !
K

" !#/A
f
      

\(X24X* /*O-'4P 1 *Y*( 'M'UPV'O* D+4/SLS O0LL'(P(?           

1"!
X

E8  F   !
E

EG      !
E

"I+/&'()'-J4 2-*O2- V2U24*

!
E

"G< //?+L)0(? 

1" >9E8  F   G<EG  "8HC9 //

h=EDIEG&9&Pre-tension

6<@">=A>%HI&9&
Expansion Joint

6<@">=A>%HI&9&
Expansion Joint

6>Q>I&RDA=D%&9&Guide 6>Q>I&RDA=D%&9&Guide
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 !"#$%&$'()*+), -.-%, "!%'$/, 0+,
1+&$#*$"$,()%+ *+)-

$!:7a&OT6a!8!U&W&:<I[&AGA%D@G&GBDIGAG=CD&<F[Z%[I[F>=&ED=FDZ@D&NHFX@FDIG=G&
NGINGIG=CD=&>Q?I>=&]D& G\<FD&DCD=&=<K%>F>IC?I)&5=&N>AG%& %>IG#G& GFD&N<I[&NHFX@X&
GBG=CD&<F[Z>=&QXKFDIG&%>Z?Q>=&N>YF>@>&=<K%>A?C?I)&jDZG%FG&ZDKGFFDICD&Q>"?F>NGFGI0&
>=^>K& QDIG=G=& ADBG@G& K<@">=A>%HIX=& B>F?Z@>A?& >B?A?=C>=& NXQXK& H=D@& %>Z?I)&
$>NG%&=<K%>Q>&EDFD=&QXKFDI&HI=DK%DKG&EGNGCGI&k

N.  : R'#*- (+O-' = 

K  : I']'4 N2)(2- = 

^; "G ?Z  

^8 ";G ?Z                  Z" _'& 

^> "`)PL X2(L2M/2 -'#L+)0(' #'OP(PW? 

5
MA

"5
i
F5]F5

s
F5V   :OX=

5
MA

"R'#*- a+O-' bSOS 

5
i
"TY #')P(Y-'( V+L']P +L0M'( ]SO

5
i
=P

w
  ?  .           

P
w

"_'LPM/' Q')P(6P :OXE//2= 

."Q+40 *Y O2)*- 'L'(P ://2 = 

5]"IJ4SUS( *Y ]']L'(/')P(V'( +L0M'( O0[[2-   

5]"B]   !%E8

B"IJ4SO $O)2(2L b'])'#*-* :OXE//= 

c"N'% K2(L2M/2 N*O-'4P ://=  

5
s
"I']'4 N2)(2- RS4-S(/2 bSOS  

5
s
"N?K?^                   

N"RS4-S(/2 I'-)']P)P  

K"Q+40 3+&L'/ .UP4LPUP :OXE/= 

^"Q+40 dW0(L0U0 :/= 

5V= R'#*- (+O-' V*4)2O-2 *)2 +L0M'( /24O2W O'Y O0[[2- ]SOS  

5V" :8.?e?f8=EX      )*(  gE8                                       

."Q+40 TY O2)*- 'L'(P :/h= 

e".OPMO'( b+U0(L0U0 :OXE/i=  

f".OPM jPWP :/E)(= 

X"b24Y2O*/ T[/2)* :/E)(h=  

g"Z*4)2O .YP)P 

$##*23$'2!%&,456,3$*37*$'2!%&,89:,,,,,,,,,,,
+;#$%&2!%,/!2%'&

FIXED POINTS : Are points which seperateand isolate expansion sec-
tions constituted on the pipe system. In simple words, they are junction 
points which carry the emerging loads on the pipe section. It can be made 
in various forms but location is very important related to the operation 
*7+(-&+&0$1')#*'+,*#'(2+A*1/)+*5&.+;+0&/+$*#'()+1.&+1)+7*BB*:)+C

MA  ( Fixed Point-Main anchor )

G  ( Sliding Support-Guide )

L1 =4 .D  

L2 =14 .D        D = Diameter                                                      

L3 =See Thermal Expansion Table  

F
MA

=F
i
+F]+F

s
+FV   (kg)

F
MA

<A*1/+*7+;+0&/+$*#'(++++++++++++++

F
i
=Load arrising from internal pressure                    

F
i
=P

w
  .  A     Pw=Working Pressure (kg/mm2) 

D<E#$&+F'(&.'1B+@.*))+G&8(#*'+D.&1+H%%2)

Fy=Force arrising from bellow swing                   

I4<@4+++J0K=

C=Bellow Axial Springrate (kg/mm)     

X=Max Movement Amount  (mm)     

 Fs= Sliding Support Friction Load                   

Fs=M.G.L                   

L<I.#8(#*'+@*&7;+8#&'(++++++++

G=Pipe Total Weight  (kg/m)           

L=Pipe Lenght(m)      

FV<@&'(.#7"M1B+N7+(-&+;+0&/+#'+*'+(-&+&B9*:++++++++++++++++++++

FV= (2A.e.V2)/g      sin  g/2                                       

A=Pipe Internal Cross section Area (m²)       

e=Density of Fluid (kg/m³)            

V=Flow Velocity (m/sec)

g=Gravity Acceleration (m/sec²)        

g=Elbow Angle
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<$%$*, 0+, $.2&$*,  !"#$%&$'()*+), -.-%,
1+&$#*$"$,0+,"!%'$/,()%+ *+)-

!  "!; F !2

k; "k2" !E^; ? ;l<Em     
n ":!?-'(;= / 2      

5 ":Nf+Ma=?8<<<E^;       

L> "NS/OS( +LV0U0 O'V'4 OP)' -0-0L/'LP                         
k "I']/' 'YP)P :Z24262=                          
!  "Q+40 K2(L2M/2 N*O-'4P  ://= 
N "I+/&'()'-J4 -+&L'/ /+/2(-* :OXE//=             
Mf "I+/&'()'-J4 -+&L'/ )S4-S(/2 /+/2(-*   
 :OXE//=  
Ma "I+/&'()'-J4 -+&L'/ 'YP)'L /+/2(-*    
 :OXE//= 
5 "R*)-2/ 42'O)*]+( O0[[2-* :OX=              

!  "!; F !8
k; "k2" !E^; ? ;l<Em      
k2 ":!?:l?^>F!=FG?^;?!>=E:G?^;?^8 = ? ;l<Em     
k> "k;Fk8
L> "NS/OS( +LV0U0 O'V'4 OP)' -0-0L/'LP                            
M =Mf+ Ma

5 ":N;+M>=?;<<<E^;       

3$*37*$'2!%,$%=,$&&+">*<,&$"#*+&, ?!),
*$'+)$*, $%=, $%@7*$), '<#+&, !?, +;#$%A
&2!%,/!2%'&

!  "!; F !2

k; "k2" !E^; ? ;l<Em     
n ":!?-'(;= / 2      

5 ":Nf+Ma=?8<<<E^;       

L> "Rn+0LV #2 O2&- ') )n+4- ') &+))*#L2                        
k "RL*V*(X .(XL2:Z2X422=                          
!  "1*&2 $%&'()*+( ./+0(-  ://= 
N "$%&'()*+( ,+*(- 3+-'L N+/2(-:OXE//=             
Mf "$%&'()*+( ,+*(- 3+-'L 54*6-*+( N+/2(-  :OXE
//=  
Ma "$%&'()*+( ,+*(- 3+-'L .(X0L'4 N+/2(- :OXE
//= 
5 "R])-2/ o2'6-*+( 5+462:OX=              

!  "!; F !8
k; " k2" !E^; ? ;l<Em      
k2 " :!?:l?^>F!=FG?^;?!>=E:G?^;?^8 = ? ;l<Em     
k> "k;Fk8
L> "Rn+0LV #2 O2&- ') )n+4- ') &+))*#L2                          
M =Mf+ Ma

5 " :N;+M>=?;<<<E^;       
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5; ":N2+M>=?;<<<E^2       

k "I']/' 'YP)P :Z24262=                            
! "Q+40 K2(L2M/2 N*O-'4P  ://= 
N "I+/&'()'-J4 -+&L'/ /+/2(-* :OXE//=            
Mf "I+/&'()'-J4 -+&L'/ )S4-S(/2 /+/2(-*  
 :OXE//=       
Ma "I+/&'()'-J4 -+&L'/ 'YP)'L /+/2(-*  
 :OXE//=       
5 "R*)-2/ 42'O)*]+( O0[[2-* :OX=      

!  "!; F !8
k; " k2" !E^; ? ;l<Em     
k2 " k;E8  
L> "NS/OS( +LV0U0 O'V'4 OP)' -0-0L/'LP                              
M =Mf+ Ma

5 ":N;FN8=?;<<<E^;        
k "I']/' 'YP)P :Z24262=                            
!  "Q+40 K2(L2M/2 N*O-'4P  ://= 
N "I+/&'()'-J4 -+&L'/ /+/2(-* :OXE//=       
ND "I+/&'()'-J4 -+&L'/ )S4-S(/2 /+/2(-* 
  :OXE//=      
Ma "I+/&'()'-J4 -+&L'/ 'YP)'L /+/2(-*  
 :OXE//= 
5 "R*)-2/ 42'O)*]+( O0[[2-* :OX=     

k; " :!;?^>F!2?^2=E:^;?^2 = ? ;l<Em     
k2 " !E^;?;l<Em     
k> "k;Fk2

L> "NS/OS( +LV0U0 O'V'4 OP)' -0-0L/'LP                            
M =Mf+ Ma  

5; ":N2+M>=?;<<<E^2       

k "RL*V*(X .(XL2:Z2X422=                          
! "1*&2 $%&'()*+( ./+0(-  ://= 
N "$%&'()*+( ,+*(- 3+-'L N+/2(-:OXE//=                    
Mf "$%&'()*+( ,+*(- 3+-'L 54*6-*+( N+/2(- 
 :OXE//=  
Ma "$%&'()*+( ,+*(- 3+-'L .(X0L'4 N+/2(-
 :OXE//=        
5 "R])-2/ o2'6-*+( 5+462:OX=

!  "!; F !8
k; " k2" !E^; ? ;l<Em     
k2 " k;E8  
L> "Rn+0LV #2 O2&- ') )n+4- ') &+))*#L2                                   
M =Mf+ Ma

5 " :N;FN8=?;<<<E^;        
k "RL*V*(X .(XL2:Z2X422=                                  
!  "1*&2 $%&'()*+( ./+0(-  ://= 
N "$%&'()*+( ,+*(- 3+-'L N+/2(-:OXE//=         
ND "$%&'()*+( ,+*(- 3+-'L 54*6-*+( N+/2(-  
 :OXE//=  
Ma "$%&'()*+( ,+*(- 3+-'L .(X0L'4 N+/2(- 
 :OXE//= 
5 "R])-2/ o2'6-*+( 5+462:OX=    

k; " :!;?^>F!2?^2=E:^;?^2 = ? ;l<Em     
k2 " !E^;?;l<Em     
k> "k;Fk2

L> "Rn+0LV #2 O2&- ') )n+4- ') &+))*#L2                         
M =Mf+ Ma  
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5; ":N2+Mq=?;<<<E^2       

52 ":N;+M>=?;<<<=E^;       

Mq =M>F:52 ? ^>=E;<<<
k "RL*V*(X .(XL2:Z2X422=                                  
!  "1*&2 $%&'()*+( ./+0(-  ://= 
N "$%&'()*+( ,+*(- 3+-'L N+/2(-:OXE//=         
ND "$%&'()*+( ,+*(- 3+-'L 54*6-*+( N+/2(-  
 :OXE//=  
Ma "$%&'()*+( ,+*(- 3+-'L .(X0L'4 N+/2(- 

 :OXE//=
5 "R])-2/ o2'6-*+( 5+462:OX=    

! "p:!;2F!82 =

k; " !>/L2 ? ;l<Em     

k2 " :!>?^>F!?^2=E:^;?^2 = ? ;l<Em     

k2 "k>Fk;

L> "NS/OS( +LV0U0 O'V'4 OP)' -0-0L/'LP                          

M =Mf + Ma  

5; ":N%;+Mx2=?;<<<E^;       

52 ":NW;FNW2=?;<<<E^;       

5> ":NW>FNq=?;<<<E^2    

Mq "NW2F:52 ? ^>=E;<<<

k "RL*V*(X .(XL2:Z2X422=                              

! "1*&2 $%&'()*+( ./+0(-  ://=

N "$%&'()*+( ,+*(- 3+-'L N+/2(-:OXE//=             

Mf "$%&'()*+( ,+*(- 3+-'L 54*6-*+( N+/2(-  

 :OXE//=       

Ma "$%&'()*+( ,+*(- 3+-'L .(X0L'4 N+/2(- 

 :OXE//=       

5 "R])-2/ o2'6-*+( 5+462:OX=

5; ":N2+Mq=?;<<<E^2       

52 ":N;+M>=?;<<<=E^;       

Mq =M>F:52 ? ^>=E;<<<
k "I']/' 'YP)P :Z24262=                            
! "Q+40 K2(L2M/2 N*O-'4P  ://=   
N "I+/&'()'-J4 -+&L'/ /+/2(-* :OXE//=             
Mf "I+/&'()'-J4 -+&L'/ )S4-S(/2 /+/2(-*  
 :OXE//=       
Ma "I+/&'()'-J4 -+&L'/ 'YP)'L /+/2(-*  
 :OXE//=   
5 "R*)-2/ 42'O)*]+( O0[[2-* :OX=       

! "p:!;2F!82 =

k; " !>/L2 ? ;l<Em     

k2 " :!>?^>F!?^2=E:^;?^2 = ? ;l<Em     

k2 "k>Fk;

L> "NS/OS( +LV0U0 O'V'4 OP)' -0-0L/'LP                          

M =Mf + Ma  

5; ":N%;+Mx2=?;<<<E^;       

52 ":NW;FNW2=?;<<<E^;       

5> ":NW>FNq=?;<<<E^2    

Mq "NW2F:52 ? ^>=E;<<<

k "I']/' 'YP)P :Z24262=                              

! "Q+40 K2(L2M/2 N*O-'4P  ://= 

N "I+/&'()'-J4 -+&L'/ /+/2(-* :OXE//=             

Mf "I+/&'()'-J4 -+&L'/ )S4-S(/2 /+/2(-*  

 :OXE//=       

Ma "I+/&'()'-J4 -+&L'/ 'YP)'L /+/2(-*  

 :OXE//=       

5 "R*)-2/ 42'O)*]+( O0[[2-* :OX= 



w
w
w
.k
a
ra
s
u
s
.c
o
m

24

 2*$07B*$),$)$&2,7B$ *2 ,'$>*!&7 2%'+)"+=2$'+,@72=+,&#$32%@,'$>*+



     KRS-11                      KRS-12                     KRS-13               KRS-14                       KRS-15

     KRS-21                KRS-22             KRS-23                      KRS-24               KRS-25                     KRS-26

     KRS-21                           KRS-22                    KRS-23                      KRS-24

     KRS-1                        KRS-2                   KRS-3             KRS-4                   KRS-5                     KRS-6

 !" # $%&'($ ) *+,*$%&-( "

 !"#$%&'((#)#*+,-.#/01,203 TYPE KRS-11 / Rotating Flanged

 !"#$%&'(4#)#&1567#/01,203 TYPE KRS-12 / Fixed Flanged

 !"#$%&'(8#)#$19,1:#5;9<,0< TYPE KRS-13 / Welding Ends

 !"#$%&'(=#)#*3271,#51>3,?03 TYPE KRS-14 / External Pressure

 !"#$%&'(@#)#A-.:-B6#C>37D1 TYPE KRS-15 / District Heating

-*#*$%&'($ ) $*& )*$%&-( "

 !"#$%&'4(#)#*+,-.#/01,2#E6D67.;70< TYPE KRS-21 / Rotating Flanged With Tie-Rods

 !"#$%&'44#)#$19,1:#5;9<,#E6D67.;70< TYPE KRS-22 / Welding Ended With Tie-Rods

 !"#$%&'48#)#F,6G-.>10#/01,203#E6D67.;70< TYPE KRS-23 / Universal Flanged With Tie-Rods

 !"#$%&'4=#)#F,6G-.>10#$19,1:#5;9<,#E6D67.;70< TYPE KRS-24 / Universal Welding Ends With Tie-Rods

 !"#$%&'4@#)#F,6G-.>10#$19,1:#5;9<,#A1/>1003 TYPE KRS-25 / Universal Hinged Type With Welding End

 !"#$%&'4H#)#F,6G-.>10#I01,203#E6D67.;70< TYPE KRS-26 / Universal Hinged Type With Flange

*.,"*$%&'($ ) *#/0$*)%&-( "

 !"#$%&'8(#)#I01,203#A1/>1003 TYPE KRS-31 / Hinged Type With Flange

 !"#$%&'84#)#I01,203#$1.J1,'A1/>1003 TYPE KRS-32 / Cardan-Hinged Type With Flange

 !"#$%&'88#)#F,6G-.>10#/01,203#E6D67.;70< TYPE KRS-33 / Hinged Type With Welding End

 !"#$%&'8=#)#F,6G-.>10#$19,1:#5;9<,#E6D67.;70< TYPE KRS-34 / Cardan-Hinged Type With Welding End

&1)!'- %"&*#2*)&%&'($ )' &0)! -%"&*#2*)2%&-( "

 !"#$%&'(#)#*+,-./01,203 TYPE KRS-1 / Rotating Flanged

 !"#$%&'4#)#&1567/01,203 TYPE KRS-2 / Fixed Flanged

 !"#$%&'8#)#$19,1:5;9<,0< TYPE KRS-3 / Welding Ends

 !"#$%&'=#)#*3271,51>3,?03 TYPE KRS-4 / External Pressure

 !"#$%&'@#)#$1<?<: TYPE KRS-5 / Rubber

 !"#$%&'H#)#K;.<#$;DL1,>17+. TYPE KRS-6 / Heat Compensator

K34(*#"*&5)%&'($ )' E+(*#",3#%63,#&%&-( "


