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Research on the Sealing Structure and Fatigue
Life Design of the Rotating Compensator for
Steam Pipeline

Haitao Chang
Unit: Nanjing Suxia Design Group Co., Ltd., Nanjing, Jiangsu
Abstract: This paper first introduces the working mechanism and structural forms of steam pipeline
rotary compensators to lay the groundwork for subsequent research. It then elaborates on the design
fundamentals of sealing structures, covering material selection and performance requirements, as
well as core design principles. The discussion proceeds to fatigue life theory, including its definition,
calculation methods, and influencing factors. Subsequently, the paper presents fatigue life design
for sealing structures, including stress analysis and the development of fatigue life prediction
models. Finally, it presents optimized designs for rotary compensator sealing structures, clarifying
the objectives and methodologies of optimization while conducting practical application analyses.

Keywords: steam pipeline; rotary compensator; sealing structure; fatigue life design; optimization design

https://cn.sgsci.org/ *39.



F2E5E U
2025 12 B

Volume 2, Issue 11
December, 2025

1 ZSEENRERMZRHE
1.1 hets+M=a3a TIERIE

JieHe AM A% T B AT B B AT S5 A R U
BRI B T A A FAVIK VA 4 45 IR 3R T 51 RS A T R
oo —MCHEE L ANERE NI B 3 B SR AT AL AR
fEEIE RS, EEREMAIZE . MRz A
BB, RN SANEE Z & KA e s
2, FIAX S sk R E B RN Ty, LK E]
WMEEIEARE . HREIERG R e e TIEZH
(K, #EEE WA R R, RIEEE RSN
T

1.2 HetM=RRRVEMT R

R AME AR AR R, O SAMNEETIL S R A
MXTE #esh, ANEERAMRA . T AR
i 7R IE RGN IR AR K TR AR R 1B AT
SERF R OB IR B A B AR SRR R G
BE SRS A BIULES R4 . B B2 B e A 2
MR B, EFREEEREL . B BRI AORLA
TR, RAMES BN AR A B, PRIEE TE R 5t
LA, FEFAMERR GRS, SRR, &
. EPERITE, EH T ARG EEE %K.

2 BRGgiT B
2.1 BEHMERERSHEER

XPE BB AT R R, BLER mIR AR
ROV E BB T R AR IR, R
AT i O AR R RAE R IR S T AR B S
B RA R RS, ARBRIEECR, &
BIPPRL B B i, AR IS PRI KRR
KRR R B AR, — B R R = =
IREAL . IR, mEERCR, AR E R
PAVE, TR AME SR E AR, S B B AL
ARFNTT, BRI A R 2 ) A PR
SRR, BRIRM RV B R R A
FE, REEANE S, KB D I 8 B A e
SN B RCR 1] o

Br 1 LIRS RE R AL, B A RS N A

TR M B R A AR AN AR A WTIE 52 1 I 2
T BB 2 AN IE S, R B R T
LAY/ B PR S S T 2 TR R BEHE T, PR
B, FERE BRI A, RN B AgRE D> e R
Bike. H4b, HEEMEEEAA RN TR,
i B 5 AR R 2 5 A PR LA T DR AT RS ZOR AT HS
BN L, DRES BRSBTS JFH.,
MR BB T A PERE, AR A i A2
L BEMEIRPUE AN SRR, ORI
REfSE, A lidllfife. REINLR, NMFEH
ROt A T AR

2.2 EHEMILTTRIEZRN

o, BIEEATEEME IR, BRI
BB AMER KT R, BRS IR 2R FF
RIUFHI S EERE, By bZ&RMR, 8 G PR R 18 Rl
IREIRIR 9 o 2 A B iR DL R ] BBl A 15 195 G55 i)
B, Hvk, BRI RPE RN, S ) S R B A i
O] R TR TE R AME B AN A AR 2 A, Qi
R4, DARE BRSNS E DL, EA T
LR AR Re RS E AT AR TAE . TR, BLEIEA TR
W, e E BRI ATIE T, RERKEE
SER G A NGRS BOAS, SR LR b, AR
B O S R I SR R e (R R, D R %
FANAET i RSN R [2]. 530k, IR EAE R
PRI, 35 3 S5 R I VT E RLRF B AH DG AT M v A
MG, TR TR, R TR
BCR A S

e, ERGEIE AR, 76 %I R
MR L, BRSNS MR
MTZ, AW TH S E MM rERE R S, DU
SR RVRE B R AME SR AW R RN TR . R, 22
SHE AT S SN, sk b 6k A S N i e
YEIE,  Aefs 5 P ATRAS A E EE, R
LIS TR, (R ZRVRE IE RGN IEHIBAT

3 ESEumIEicEM
3.1 BSEHERNEXSITEAZE

W57 75 i AR MR B 1 52 B A A2 N T I oA

https://cn.sgsci.org/



WGV ZRIRET T e M A B 3 A ) 5 9 57 75 i e T
Haitao Chang: Research on the Sealing Structure and Fatigue Life Design of the Rotating Compensator for Steam Pipeline

5 P 8098 57 BB O PR A B B ] o 23 B e
o s B R )98 55 A i T SR RO DT R
B EEAE, 507 BRI EIR N — RN 11
X MRNE R BT, MRHER B2 B
Wil a st = P AT R, 57 A3 i S5 ik
NRM A SN ST R JINAR 5 . 4 XN
TRECAL XN JTNEEA B S5, RATFPRH R 7] -
i (S-N #hek) HATH it Rl
JINAREZE 18 T R R i B A T A AE, Il )R
PN 7 AR P RE T SR AR 57 7 iy o AE PR AP AR S
HE PRI T HOE, &R B 34T
BHIE BIE,

3.2 MRS FHmiXBRERI

SN ZE TR TE e AM A o B M 0% 57 73 i 1)
FEERERA: MEL NJy. TS 4505,
bRl % 55 75 i I R EVE R Z . ASTRIR R
PO ITVEREAN R, %55 73 dw ANIR], o s a5 M Y
73 i I 2 S B R R PR 57 TERE AR A
BN o NI RN A 55 73 i 3 e ) 2
TI RN IR 55 73 dm (R, AR b i R &
BEARRL J1[3]e 55 75 il 32 B TAR SR AFHIRE R,
IR MREE . R BRI I R T
e O 8 s i [ TR S VI 2 VN TR a7 BN
RS Bevh s BRI B R R, SHEEH
BRI AN A7, 3R R 57 73 i o

4 EHGHRES SRRt
4.1 FREGHBNN ISR

BB AT N )T, R
5 B SR 2TV TE AN S P M B2 0
X WAES SMETT RERLT . B BRIRE)
AL RS SIS B BRI R g 5 R LT3 B A TR 1Y)
71, BLEFEEIER) AR REAT T b, dnik
VR EGE 63 i) AR ) A I R RO g, 2 RS B
AT R RHAZ AR R B0, AR5 2 A R RS
71, A FRICo S8 BB 7 xt # B 2 R A
JUT SR RN A A AR AT AT R TT 0 M SRAS A
(IR 77z BRE I I SR R X i, A AT 57

https://cn.sgsci.org/

75 i T AR T e (4]

fERAA L RE T, EVEAN 5 8 B A&
RIS TG DL X TR, Bt AR T
DUN 5 e il 18] AR A S g, B A N2 77 ) 73 A AN
WS o R EUR BRI Sy B, SN B G5 (K 7 7%
e X TR, EANTHARRZIA L. SR
B IAE R RN Sy, [ 225 18 22 e
I YR D R~ P PN 1) 2L i BU e vy
B 1o, S S BUER Ok, seg e, HE
BRI B S5 M AL (N MR, R BRI 57
7 firr TN HR A T S (K B0dfe S H

4.2 BHENESFaRTuIEE

FETEAT 5 2 G F I3 57 7 i TS TR A S ) L 7
B2 8 2 U THI K A 3 5 REAS O HER IR F
TRIENL Wi R, JeHGR N S A EAL
JI AR AT 58 AR K S8 PR BT 158 55 R A B4 e
FEo 57 A e N IER . 44 XBJE RN
R W5 T A 0 A IR BT Uik AE A4 UM
DR T BIE T AN ST SR N A7 R ARk
PERGE & T N BRI oL B0 A VE BT T ik
bb BIE & AT 1) 46 2 SUE ik [ 1) S B A A, i R
LUY R R € RO s . ZIRZHRL 3
B8R % 2 AR W) A G e X AR R AT B A, b
563 T HERA L -

FERAARI SRt AR T, W] AR A FR 7T 7 R
P, XSRS IXREAT RN, FRATI S5 B AR
[ AR AR 57 1, 45 31 %% AR 7 7KP R (9
TP AF LR, TR AL e (e SR A [5]. X TR
FEo MR R BN R, R A N A
RIS Tk, BRI AR e MR, AR e
1E o BT T 0 52 2 R R T B0 I S s T 0 ) M 0
B, PRI A AR AT ] iR, A e
O B FHEIN 5 57 73 6 o

5 MRS IMESTmE IR LIE
5.1 izt BiRS5E

DA R PR ol e e M2 25 1 B 45 A A
HHY BRI PO 8 57 75 i e K, (RIS A2 RO T T

4] .



HE2EF 1
2025 12 B

Volume 2, Issue 11
December, 2025

MBI EESR . R, B DR A B S5 i 2 5
T HRT M S B ik, R Z Hir
AT B S AT S s AL, Hop g
N B—ob, BALEBHEMSERR, e E
CERIVCTH AR R, A T A B R AR . A
MBS, BB B0, MR
TIVER e R AL &, R ST R, T2y Th RRR
Ay =00, WMHEBEREE, KT HERSETA,
B LRI MIBE ) 5 S5 20 AN I 57 77 i
I KA

5.2 R RI A DR

FE R AR R A, DS A 5 28 U T e A A
A E BNV O R, B et ESCR TR
BFAEAT S HA R, SRR TR IR 2
. MRS, B HcE, REEEIE
AR XT M s 98 55 75 A I s AT b, FREI
Wi LA PR 2R, S SLE N AR A, A TR A A
Wit SR, s> 7R TSRO, Fis S
RS, ARG WIRE . S BESE )7,
GRS FIRMAE, 152V BT T 7 A7 o e R i
vhe WMIRAR R BRI RT, HHEAAMAG
a1, JF HE B A XU A TR, SEE

Copyright © 2025 by author(s) and Global Science Publishing Inc.

T HEREAME BE 5 4 L0 T IR R IE 4
6 45iE

A S0 MR T e A i 1 e 4 R R R
95 5 o BT THOT RS 1R BT 7T, el 2 2
SE -~ IEAZRIS AN N B B REDE A SRR SR 5 v
X AME AR S B R BT AL et A3 T
LR 73 i R R vt RS VPG G P A1 11 s it £ R
Wrse, @t b NI AMERR LSS TR T
HURISERR B AT BRI 7 ORARE. 5 SR AT DLGk S5 FE
FIHABF AR B S5 B HE S R

BE R

[1] 2 & 7595080 18 e 6 A0 2 38 IR IR R R 43 AT [0 g 1 B
$,2022(24):68-70.

[2] #oHg. 2R A8 TURY J ARAME AL SR RS R 2 BT 0],
I 546 T,2024(18):230-232.

[3] 240 S5k 5 8 ey s 26 V0 T F 2 9R R04 W 5 THL s S [D].
ik T S B 45,2024(05):43-47.

[4] W . e il 28 VR B 2L W B A B Tt [T ] A7 i
b Ll 5 B 97,2023(03):47-51.

[5] ik, B 2 ¥ MU M A0 A Ve v 1) S BB 7 [ 0], v R B 4%
EIIE AR S S WO () ,2024:3.

This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

4D

https://cn.sgsci.org/



