5534 % 5B 2 ) m=sh =ik Vol. 34 No. 2
2019 4 2 H Journal of Aerospace Power Feb. 2019

X EHE:1000-8055(2019)02-0368-08 doi;10. 13224 /j. cnki. jasp. 2019. 02. 013

& B I iR 2R i 77 R

EHEF, HBhEZ, B O#H., BRXE. B 5
G K% REE YA EE R ESLEE, K 410082)

i B B4 E B BT b I U R G IR R, £5 G X B R 4 WL A R O 3R T A AR OB 1
dit, 37— A0 L TR TG 0 M Y S Ty 0k . % B R IR SR AT TSR DA BE (HE b ) T D S
S B0 VLR THDRDRS B2 S D4 48 A 22 3 SO0 ML RS 26 T8I {8 FH A PR T 12: (FEMD 3R 47 42 fil i1 530 5 2 3 ik U 38 3
LT 70 Xof it Y 4% B0 P A A% UL 3l R P S TH AR ) 2 (CFD) 7 i1 AR Bt i o . & il &
HEAT MU R 0 A T S S R S AR LB . WS 3R W« B o BT ) B 3% THT ML B R 9 IR LA R o A
FR 22 A L 85 35 2R G0 T IR R /) 5 T B B T TR R R M A T T U SRR O T 36 A B AR L O e 8
BE A A R0 T 4 % s 4 A 0 Tt O L X SR 0 U T R R T AT O R L

% 8§ W MEER; SBEETVE BUESNT AR MRS RTE IR AR Rl

hESHES: V232; TB42 XkFREL: A

Method to predict leakage rate of metal seal ring

LI Weiping, JIA Zhanju, LU Xi, CHENG Jiawang, RAN Jing

(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body,
Hunan University, Changsha 410082, China)

Abstract; Targeting the problem of estimating the leakage rate in the design of metal
seal ring, a method to predict the leakage rate based on numerical calculation was proposed.
This method combined the macro-structure of the sealing system and micro-surface contact
deformation considerations. The overall structure of the seal was calculated firstly, and its
calculated values (contact stress, contact area) were taken as the input parameters. The
rough microscopic surface with the surface roughness as the evaluation index was estab-
lished. Using finite element method (FEM) for contact calculation, the leak channel model
was established. After the fluid properties in the leakage gap were determined, the leakage
rate was calculated by computational fluid dynamics (CFD) method. lLeakage rate test was
performed using a sealed test bench and the calculated values were compared with the test re-
sults. The result shows that as the contact stress increases, the surface roughness decrea-
ses, and the pressure difference increases, the leakage rate of the seal system gradually de-
creases. With this proposed method, the aquisition of leakage rate value relies little on the
test equipment, helping to predict the leakage rate of metal seal structure effectively, while

playing an important role in the design and evaluation of advanced metal seal rings.

Key words: leakage rate; metal seal ring; numerical analysis;

computational fluid dynamics; rough surface topography; contact stress
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Fig. 1 Micro-contact at macroscopic point

L1 BEZEHMIN

W B B A R 2 WO B
RIS P A AR, 4 JR T IR G M S AN R 1
PR

ARSCR I W I 42 J8 7™ B 1 B4R 25 9
il G GHAL69 , bR EE 1 b R, dn
2 Fs

#1 SRHTERENSH

Table 1 Structure parameters of metal seal ring

ZH #HiE
A dy /mm 172
WHEA d/mm 166

HE h/mm 3.4
W% 42 R, /mm 0.2
WA R, /mm 0.2

W by, /mm 1.92

BEJEL ¢/ mm 0.25

FR2 GH4169 BEXNEFHESH

Table 2 Basic mechanical properties parameters

of GH4169
i B PohisRpe  mREREE kR
T/K o,/ MPa o./MPa E/GPa
293 1465 1265 203
923 1180 1030 167
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Fig.5 Boundary conditions diagram of model
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