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The outline of the installation and selection of the BW stainless steel

bellows
LT 8 175 R T 45 R A0 I b, A AN R AN 80 (I MK The outline of the installation and

) ARG M T VR WA 5, H TR M2 & T T B MIES selection of the BW stainless steel bellows

HIHI 2R Y B 4%, TEAFRIPE T, 8 4R S ESUE K In the application of power pipe net and

A, T LB T AT AR e T B urban centralized heat-providing pipe net,
— M SO K T 1 B T 4 DL AR R AT stainless steel bellows is evidently superior

1. 1RIECPREREMN, SHMTESERELXHMWESUERIKY to conventional compensating method. However,
HIE AR . BEAE B BORMIB R KT LA B Z A Bl the pipeline project is quite complex due to
KA B EEEN ., S8 BRI S EBRA the restriction of all kinds of external
SRR, SR A0 T SRR KT condition. Under different circumstances, the

2. WRYEMHA TR IR EM IR, W TIEE 159, % right selection of bellows is very important
EEIE, to safe operation and economy.

3 IMHESERIIN R, WEHsUEK T RtMEE, FLMH The selection of bellows can be carried on as

B ST L MR B AT following steps:
AX=CL (Tmax-Tmin) 1 According to the actual condition of
AX—EERMNBE (WA m; C—EMIK R pipeline, confirm the form and quantity of

mm/m0C; Tmax——Hx = fF FHIEE 0C; Tmin—& A 2% 0C; #kE¥the bellows reasonably. Straight pipe

MBI 250 C A sections fits axial expansion joint; L—tube
TAEREC sections, Z-tube sections fits one-way hinge
working [20-110(20-200]20-300|20-400|20-600 _
temperature type, double—free type and double—hinge—type
X10°® 8.7~ 8.5= | 10. 1= | 11.5= | 12. 9~ expansion joint; While space segment fits

1.1 | 11.6 | 12.2 | 12.7 | 13.2

double—-fence type and single—angle, double-
4. WEEEE: EMERSBELS B, WERE A, RIE angle type universal joints to the expansion

W LUPAKTAE AN ] 7€ SO T BOE R A . [ SR M joint.



SE SRR 78 S5 2 Select the material and confirm the level
T E SRR Z G LN IS A BT, SR E U, of working pressure according to the
W, TR, EHPEOLREFRIGCEHNEE. FHEELZETER temperature of medium and make necessary
2 =ANT: modification as well.
(1) BWHES Fp=P?A; P—& = TAEE /7 MPa; A—— 4% 3 Calculate the displacement of every part to
HREA mm2;  (2) TR P ERINIE ) 1 Fk=1/2 K?e; K— confirm the compensating quantum. The
—NWIE N/mm2; e—#MEE mm;  (3) EE¥E /7 Ff=9.8 expanding or shrinking quantum of the
(wLAwP) 3 p—BEERE, W—FKEE Kg/m; L—EFZLKJE pipeline caused by the temperature
m; wp—— K ERE Kg. HT/HEZH (2) (3 MHEMRIMES) (1) fluctuation can be calculated as follows:
M2, ] SIS TS Fp. AX=CL (Tmax-Tmin)

TR [ 78 SCERAS RS A R N R 1= AR B A 7, RASZ KT NI . AX——11ine displacement (volume expansion)

IR 77 o mm; C——pipe expansion coefficient mm/mOC;
5. FEhrER e W E S M2, Tmax——maximum service temperature 0C; Tmin
FZHK 5 1 22 2 ——minimum service temperature 0C; expansion

PR SUE R T TAERE AT BRI TARIRE, BB 4% coefficient of carbon steel materials:

71, ZEERTEHAT IR, NUEH A R A T & AL Tl 4 Set up fixed bracket: it is used to divide
TRAE: AL =X (1/2) the pipeline, set up fixed point to ensure
X——Hl A FME B mm; Te——Z 2RI E 0C; Tmin——HAK K ITIRE  the smooth operation of the corrugated

0C; Tmax—— i W iR 0C; AL BUNIE(E, FRonTidiffzE, AL compensator between the two brackets. The
TWONTE, RN NTESEE . fixed bracket can be classified as primary
LEBEE R I and secondary.

1. K s N A A S 551EE 7). BAA. M EZE The primary bracket bear the blind plate
BHEREBFG. thrust from the inner pipeline and it should
2. 7 N A OB IK S 2225 7 ) S I ) B — . BRBERY S W #48)F T be set up at the blind plate end, turning,

5EEMNE T ZES . track, and in-out port and where is installed



3. FBE ‘MR BT, ZrABmEBIA, 18, BREEE wdvalve. The main fixed bracket bears three

BiETE. kind of force:

ot

4, IRIERET, RRIMSUE R R BRI R . R A

AT, FRHEEE AL, REEKT AT HAR (1) blind plate thrust Fp=P?A; P——highest

&, UEFEEET, FBRMEHSEG. working pressure MPa; A——effective area of
5. KT A WSS o — B A SN s, AR, bellows mm2; (2)the counterforce of the
6 A AMERSES, A ARIE S A RO . rigidity caused by the expansion joint

T, HWEUE T ZIAETN IR O, BRHBIRT AN SUE displacement Fk=1/2 K?e; K——rigidity

BT A SRS . T EESRER P i AT (MRIS AR TR RSN , #E N/mm2; e——compensation mm; (3) anti-
FeyEemat, @ naRRAT . SCHBREE, FFESUE I E 2 RE friction force Ff=9.8u (wL+wP) ; n——
FOWIEE ) [ e S 48, R 2 TAEE 1S K PR AR BAAA 257 friction coefficient; W——weight per meter
H 275mm FEE N . pipe Kg/m; L—pipeline length m; wp——

8. M REAEMARGE LRI RS AMERS, ATINRKRAUE K ECR B Ul expansion joint weight Kg. Since the latter
m Y. 41 BW-FFL, BW-FL, BW-XL &%, MERKEE, tHA[ZAH BW- (2) (3) is much less than (1), Fp is a rough
DJ Z. BW-WJ S5 hnH Y A st SORME: 2 Al 1) B SUkME #e 2H & B calculation. The secondary fixed bracket can
At . only bear the counterforce of the rigidity
9. KT AT H T SAURIRIEIR S RS, N5 R AR, BKand anti-friction force but not blind plate
T IR NN T RGBS KT L5 5 R thrust caused by pressure pipeline.

BRI AT M YRS B IRAZR fn=Ci Kx/W o W——SUEFIA i S5 Set up the guide bracket according to

B kg Kx —— 38U R NIEE N/mm, Ci——XFTa7 M #RA, Ci standards The installation of the expansion

HUE L2 joint:
V& To make sure the expansion bellows are in
Wave C1 C2 C3 C4 C5
number good working condition under the working
1 14. 22 temperature and reduce the force of the
2 15.3 28. 8 37.17
3 15.69 | 30.25 | 42.64 | 52.29 | 58.25H bracket, pre—deformation should be performed
4 15.69 | 30.73 | 44.73 | 56.96 | 66.94

before installation. Pre—axial deformation



5 15.78 | 31.06 | 45.7 | 99.22 | 71.12
6 15.78 | 31.22 | 46.18 | 60.34 | 73.38
7 15.78 | 31.38 | 46.5 | 61.14 | 74.99
8 15.78 | 31.38 | 46.82 | 61.47 | 75.79
9 15.78 | 31.38 | 46.82 | 61.95 | 76.43
=10 | 15.78 | 31.38 | 46.98 | 62.12 | 76.91

IR R R IREN B IR fn=Ci (Dm/Lb) Kx/W

X W——USUE A B L kg D —— R EUE T EAR mm; Lb

—— S RS mmy Kx —— R SCE R A NI N/mm,  Ci——XF

TR REY, Ci BUE W N

Cl C2 C3 C4

Ch

39.91 109.74 | 214.01 | 355.61

531. 00

can be determined by following formula: AL

pre =X (1/2)

X——axial compensation mm; Te——
installation temperature0C; Tmin——Minimum
design temperature0C; Tmax——the maximum

design temperature0C; Positive AL i means
the volume of pre—tension while negative AL
¥il means pre—compression.

Installation Notes:

1 Model specifications and configurations as
pipeline pressure, diameter, and displacement
should be checked before installation of
expansion joint.

2 The direction of inside—tube expansion
joint should be consistent with medium flow.
Confirm the rotation planes of the hinge—type
products are consistent with the displacement
of the pipe.

3 Auxiliary components used to retighten the
joint, such as bolt, nut, should be removed
and installation.

4 Forbid to adjust pipeline installation
error with bellows deformation. Especially
when there are wrong holes in the flange,
looper flange and rotating flange can be used

to ensure the expansion joint is in a natural



state in case high pressure reduces the
service life

5 Make sure the enough space for all movable
element of the expansion joint.

6 Guarantee the concentricity with the
pipeline when installing the axial
compensator.

7 When the bellows need to be installed in
the access port of the power equipment.
Stainless steel bellows—type damping and
cover—band-shaped bellows is recommended.
Forbid to remove pull rod (except in the use
of transport and anti-deformation).When the
pressure is high, the pull rod and Supporting
ear should be Strengthened .Besides, the main
fixed bracket with enough intensity and
rigidity should be set near the bellows. When
the pressure rises to working level, the nut
on both sides of the pull rod should be
loosened 2 5mm within the distance of the
supporting ear.

8 When large displacement compensation is
needed, the length of the Bellows can be
increased or double—axial type can be

used , such as BW-FFL, BW-FL, BW-XL. Prolonged

angular corrugated compensator, such as BW-



DJ, BW-WJ, and axial-type bellows compensator
can be assembled and utilized in series when
the requirement is high.

9 Expansion joint can be used in the high-
frequency and low—amplitude vibration system.
To avoid resonance with the system, the
natural frequency of the joint should be less
than system frequency or at least 1.5 times
greater than the system frequency.

Natural frequency of axial vibration of
single expansion joint fn=Ci Kx/W Where W——
the total weight of medium and bellows kg; Kx
——axial rigidity of bellows N/mm, Ci——for
the first five-order vibration mode, Ci values
in the table below:

Natural frequency of transverse vibration of
single expansion joint fn=Ci (Dm/Lb) Kx/W

Where W——the total weight of medium and

bellows kg; Dm ——the average diameter of
bellows mm Lb ——the length of the
corrugated bellows mm ; Kx ——axial rigidity

of bellows N/mm, Ci——for the first five-

order vibration mode, Ci values in the table

below:
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Selecting methods of damp spring vibration absorber
—. MRS ERET S EE S PR ER A. DMdeintofourtypes accordingtothe staticload

i

1. E g andheight
FAIRES AL T B HUIRES, AEKZAET g, FRONESfr. A 1. Zero staticload

FEIReSIEE Ho NHEHBEE. E I APEK#E BE 11le stateinwhicbthevibrationabsorberisfree

Z A, andhasnoload onis called zero
2. Tk Edfr staticload. Herethetotal heightHOfthe vibration

Fa R eIl o TR B A it 0 /TS, ([FREEIR4%]—E®  absorberincludingtheheight offree spring, topbase
B, TR IR TR E AT, — S N REPRES HiCOVer, endrubber skidproofmat.

J RS RAIX—IRAS . BUREAT FREIR 2500 SR CATIER 2. Toppressure staticload

B, doNH, o, T The vibration absorber exerts aforce on the sp Il g by
H1=HO —F1 /K cm the preliminary press bolt, then the spifl g is

XA, FI-FE#E M N compressed to some extent. Heretheforceis

K —F@HRaERIE N / cm calledasF. preliminarypressloadN

3. LTAE# & Normallythevibrationabsorberisinthis

FE R o8 TAER) TR 2 ) SEbrakfar, MR FRIRES S 10N stateasitisproducted Heretheheight H1 is called
H, , M) H2=H. —F2/K=H1 —(F2 —F1) /K cm I\, F, —aspreliminary pressheight, then

TARHR AT N H=ITnFI /K cm

TE BRI, FERes TAERSEPr R H2 af4% EaQit8.  HereKstatic idnyofvibrationabsorber

VNI SN X 3. Working staticload

HFX R ME A RS EE, RBIRSSEF T Working staticloadisthe actualloadmatthevibration

R B KA LT B TR 25 ) s S o 13, ahsorber cen bear whenitis worldng, Herethe height of



H3=HO — F3 /K cm

vibration absorberisH2

A, F3 —BRARESFTRE UV A2 i KT, 7Rk RPREs H=H0 — F2 / K=H. (E—F. ) /K cm

I, CAERG ] IR TR F1AIBCR# A F3 2 ],
LN BB AE T WG v sy, HIAMEC F,
2+FIN

. BBIRAGERE St R

L. ARIEIREAZ B0 AR E BRIk 20K ¢

2. ZWEFHJE, WA IRsNEEE

T=1/ [N (f/£0)2]- BEIRAE 11=(1 T) % T2&H g 7 LA
E £/ £0 (RN, B, K, f—HJI00% He
fo-—Faik RGE AR Nz MHEFLERT, FRREREA T

B, TR ARXLERDT

1+(24)
(- Lty
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3. IRITE
A P X Tk, I £ —#N f=n/ 60

—Andintheformula. F2working smileloadN.

N F2=(F3 —F, ) / The actual heightHofworking vibration absorber can be

calculatedaccordingto
theformulamentionedabovewhenitis carefully designed.
4. Maximum staticloade permitted maxnmlm load that
the vibration absorber can bearwhenitisworkinginview
ofintensity, usinglifeend so on. Heretheheightof th
evibrationabsorberisH3. end

H3=H—F3 /K cm

here, F3permittedmaimload,

The magnitude ofworking 10ad can beany value between
preliminaryload F1 end maxlmlmaloadF3 Commonlythebest
choiceisthemiddlevaluewhichiswri” enasF2

F2=(F3 F. )/2+F. N

B. Simple calculation ofisolating vibration
efficiency 1. Ascertain theisolatingvibration
efficiency n accordingtO corresponding standard
ofvibration contr0l.

2+ Neglect damp, vibration transfer efficiency
appears. T=1, [1-f/f0)2]

Isolating vibration efficiency n=(1—T) SothevalueofF

/ FOwhichisfrequency ratio canbe confirmed by n,

here sturbfrequencyHz fdutrinsicfre ency ofthe



Hz X, n —HLEEEFSEEE r /mi n systemHz Reckon in damp, isolating vibrailon
B. FRIRARGEAMEK £0 X THERIRSS f. HTHE 715 efficiency descends shghfly, formulaandfigure
DL RfEiZ i fo=5/. ] B Hz 6=F2/K cm %, 6 —FFshowasfollows:

YREE TAER, #EEYE = cm K——[EHRESEFNIE N/ em F, FE3. Frequency calculation

PR a3 AR 22 B amT N a. disturbfrequency: 0013" lvalueisF-—n / 60Hz,
= FEYRES A forrevolving inslrtmaents.
ML BT, IREUR IR A AR herennlpmofequipment. b

1. FRIRES TAEN R Z BB AL B KT 2 A intrinsicfrequencyofisolatingvibrailon systems

Rimy, BRI {HHT. R IENLES & 1R KEL A ¢ ordinary calculate method of ‘shows as follows,

s, W TAR BT e R AN EE B S KA KL fF5/6 Hz 6=FJKem

2. [EIRZS A ARIERTE ARG 32 fEa 7k, —M% here 6 compressed magnitude of spring when working

TR, MIEFE R/ £0=2. 5~4. 5, WNFEIRMZE ern KstaticrigofthevibrationabsorberN/ cm

1E£ 80%°95% . F2staticloadwhenworkingN C. Selecting method

3. PHJE LLae BRI N Ny Obey two rulaswhen

1. XIS E ks, W ek, PEJEELA[7E  selectingvibrationabsorberaccordingto the calculation

0. 03~0. 10 yulH &H, BHEHAE KT 0. 1 5. as mentioned above:

2. XTI AE, FHBEENAE 0. 1 5~ 0. 30 VEENiEE. 1. I emagnitude of staticload can been any
valuebetween pretimimz~ 10adF1lendmaxmmmloadf

LT — —AEOLT, FRIRAS I S R [ A I butitisappropriateto

JEIBEAR S HE be nearthemiddle value. Iftheisolatedin stmment

. FETRES EE S HLE KR R MR TR & FE 2 8] 5 K i 4 2acutely disturbs or is a kind ofimpulsive equipment,

E B, nIMEARE U E . the value of workingload shouldbe
I HEmAAKES, MIFRHRE S B AL 5 % & [H 5E . selectedfarfromthemaximumload.

2. M TR AP IERES, AN AR ] 5% &KL 2. The calculationoftcan followsthemethodtwomentioned

B8 PREEEREE, 1 ELAFRR S A E E, LMEREHAL  abOve,



B, KB AR S g B F 2 H .

Installation

A. Undernormal condition. thefoot
connectingboltneednottobeusedbetweenthebaseOf
vibrationabsorber andthe groundworkofequlpmem
B. Top coverof vibrationabsorber can
befixedwithconnectingbolt either on thebaseof
equipment or onthefibmfioninsulatingdado

accordingtothe real situation

1. Top coverneed notbefixedontheequlpmeutwhilethe

dlstorbingforce ofthe power equipmentistiny.
2+ Whisth ethedlstorbingforce ofthepower

equipmentisquietgreat. the vibration absorber

Ollthefour cornels Callbefixed eitheronthebase

Ofequipmentoronthevibrationinsulating
dado. Othervibration absorbersinthemiddle

shouldnotbefixe I so they canbe removedin

ordertoreachthe aimthat allthe smile compressedvalue

ofthevibrationabserber are$aole

Undernormalcondition, frequcucy ratioisf/f 2. 5~

4. 5, here isolating vibration efficiency is about
80% 95%.

3. Selecting rulesofdamp ratio

1)T damp ratio is 0. 03 NO. 10 according to the speed
of rotationforthe revolvinginstrumentor

rectprotator, anditisnot sultableto exceed0. 15

2)The damp railo is 0, 15~0. 30 for forging and

pressing equipments.



