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Dynamic performance analysis of the circumferential graphite

seal based on ANSYS Workbench
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(AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China)

Abstract: A full-size three—dimensional dynamic analysis approach of circumferential graphite seal was
created based on ANSYS Workbench to solve the problems occurred during the design and the use. Based
on the approach, the dynamic performance of circumferential graphite seal was simulated. The results show
that the analysis approach can simulate the dynamic characteristic of sealing ring under dynamic condi-
tions, especially under rotor whirling condition. This analysis method can be used to analyze the relation-
ship between rotor whirling, sealing pressure, spring force, friction coefficient, seal ring structure and clear-
ance of circumferential seal. Furthermore, it can provide the technical support for leakage calculation,
spring design and structure design of circumferential seal to found a theoretical basis for circumferential
graphite seal design.
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Fig.2 The circumferential graphite seal

R BIRMEHI T, 32 A A S A 5 14
(SIOE PN IR UK (S PA NN o )30
PR B PR AR 1) BRI AR SARAPA
Li5 75 TR R A SR B O S5 40 B2 0 S AniA 3

000 7000 (mm) {[\
) X

35.00
P 3 183 i 7 A e S A S BT
Fig.3 The dynamic analysis model of circumferential

graphite seal



5 618 2 OBRAE. FLT ANSYS Workbench (1[5 JE 47 S8 25 L S S TERENTIT 47

FIE 7R A A AT A | F2 B 5 — R B IR RAAR
PR MUIE RFCE DR AR, M R R T
PLF LA

(1) BR8] J) o S 8 oy e 1) 3
BorHr.

(2) Wil 25 B IR ) B JE A S ARk
3 BT 7R 9 5 AP AR S 3K 5 A hr i 38 43 51 6T g
[ J& A7 BB R 5 RO B SN T kL
K@)~

(3) PR T I BN S A g i) (57 A BIR il LA
T A% ] EEHE

(4) K HUTE 0% sh AN sh o i 10 11 i S
AT

(5) G T IR o) 23 A A ] ) 2 B B A )
TE B,

F =mDf, “4)
fi=gi )
K= 1T(DgFL D) ©)
L =L, - % ™)

P F O L AR T, DR EAR , f A3
NI ST, f O AT ), A AF R A
B, D, s TAERKEE , D, oo K K55
RO IERIEE | Lo A58 3E A i R, L, A5 AR 3
TR,

3 InE R KkAR
3.1 B

AR (5 Ji] Ay 2553 B 00 32 TS O, AR 2 an
Kl 4 Fis . BAmzoh : Q7 MIE it inb ek, SCe
BB 28 H SHhZk A 5% Q7 i Fefil it inFs &%

P4 58 £ S Bt iAo B
Fig.4 The load on the FEM

Eein o, LIBHLEE iR ol Q5 P s s ]
(5] J 7 st 8 A D, E 2 oy =2k A g D 2 R
A B 5 @7F 2% 1 PR AN Ji) 2% i it Jin s 534555 g DA
AN ST s TR I 1) 25 B s it o 1 g, 4R
Bt Fe 4 sk LS T T . e A S
A %310 000 r/min, % TR 3l & 0.05 mm, BEHE R
£00.2, #1577 30 N/mo KA MEAAY, BRI AT 15 2] 53
Mraaf.
32 GRS

WIS i SR T 2 S % B B = (]
FA ] BRAR A, DL st BB 1 5 D 42 ok ) T4 A
WEE i BUHAR B A% o AR 10 VRS 5 B3 X 17 A5
RN 2z 22, B0 2 B3R5 38 [A] (%) 2% B R B
ST R ILE S ~ B 7. mESAIE I, 2T A
B shAE IS W, % 5 T Bt o 5 1 1140 0 3 A0 3
‘s fr A A Bl YRR 6 fE 7l
TR URL 3haE 1 B, 28 B A 5 A L
MR, 2156 2 IR TR . HFiffem LAeT,
BB BE - L T 5 (R A 1) IRV B, 2 34 30
B 1T 95 AT — IR (], S e 7 M T3
YA B — e Y s [ B T B R K, A BT G SR AT
B BIRNB BRI

Lo

K5 584 s A i AL A
Fig.5 The radial deformation distribution of

0.00 80.00 (mm)
40.00

circumferential graphite seal

oo / A\ A VA \
DO VAR U AR A AR \
20 o \
E ool [V, \

2 4 6 8 10 12 14 16
IRV 107

K6 e Timshint aE 2R sh A b

Fig.6 The dynamic response of sealing ring in rotor whirling
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Fig.7 The seal clearance of sealing ring in rotor whirling
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Fig.8 The dynamic response of sealing ring in rotor whirling

with modified parameters
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Fig.10 The dynamic response of sealing ring under

different rotor whirling
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Fig.11 The seal clearance under different rotor whirling
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Fig.12 The trend of seal clearance with different rotor whirling
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Fig.13 The seal clearance under different friction coefficient
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Fig.14 The trend of seal clearance with different

friction coefficient
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Fig.15 The seal clearance under different spring force
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Fig.16 The trend of seal clearance with different spring force
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Fig.18 The trend of gas leakage with different seal clearance
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