I s TR ik Vol. 9 No. 4
2018 4£ 11 A ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING Nov. 2018

XERS:1674-8190(2018)04-617-06

MZEZENHU W T EINE R

Gwt  EELEHFR, T
(1. P BAAS K2 QAT TRE2ABE. M58 330063)
(2. Y ERRZS &S HLAE 123 5] W8 30 0 HUBAIF 52 B Bk i

8400 = 5 47

412002)

o OE: - SURZEME AU R TE AT W I 3™ 55 5 2 7 RCR AU 5 vk 22 22 8] 1 ™ 1R % )
FH K & BE L 55 B B G5 S HOF R TH B ™ 3R 5 05 22 Z I A B AR AT RUR R TR B . AR
TCA NI ABAQUS BUUFE TS TALT 3™ 5 R 2450 S 80 R B Xt W IR 3™ 55 5 2 22 22 Ji] 3 7™ T #1
BUSZ R R . 25 AR R PR IRECR B P AR, U 55 M BE J5E AT A0 22 0 5 3k 22 ) T AR O, BE JEE 55 40 2 42 0
TR 2 fh TR B O K T B A R R N % 7 I e SR A ) E R L B R E JRE AN AT S AR 1Y
KN

KB : M R W IE S8 BB 5 7 ROR 5 B 1

FESES: V232; THI36 XERFRIZAD : A DOI: 10. 16615/j. cnki. 1674-8190. 2018. 04. 022

Analysis of Influence Factors on Sealing Effect of W-shaped
Metal Seal Ring in Aero Engine
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Abstract: In a certain pressure difference and the seal surface of the mechanical surface hologymorp, the W-
shaped seal ring sealing effect is closely related with the flange seal area. Reasonable select the seal ring struc-
ture parameters and increase the area between seal ring and flange can achieve the purpose of improving seal
effect. By using the finite element analysis software ABAQUS the influence of main structural parameters and
pre-tightening amount on the sealing area of W-ring and flange are simulated. Results show that the outer radi-
us, pre-tightening amount and wall thickness can influence the sealing area between the parts and flange. The
wall thickness and the outer radius of the seal ring are of greater influence for the contact area between the seal
ring and flange. In the design process the seal effect and stiffness elasticity should be considered and the wall
thickness and outer radius size should be reasonable selected.
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Fig. 1 Structure of metallic W-ring
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Table 1  Original section structure parameters of the

metallic W-ring

W B S 2 3R 25 1 2 5 bith 24/ mm

FE LA R 247.43
B H, 5.00
EEIRSETE Ry 0.76
BEJEL T 0.25
WAFAE R 069
Wk 2 R, 0.6
W H 1.24
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Table 2 Mechanical property parameter of

GHA4169 after heat treatment

M 0/°C PP 0,/ MPa Ji IRIEE 0./ MPa PR R E/GPa

20 1560 1450 203
650 1195 1090 153
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Fig. 2 Sealing surface micro-sealing process
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Table 3 Grid convergence analysis results

F%5  # K Von-mises i J1/MPa I KAE A X iR 22/ %
1 1278 0
2 1 309 2.3
3 1333 1.8
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Fig. 3 Model building and meshing
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Fig.4 Distribution of Von-mises stress

4 MERETEMEROEINEER
5T

4.1 MEIRATEMERENLHEE

FEWEAR AT W B ™ 58 575 22 8 il
TET R o T 8 72 A s R AR 1 5 s AT LA Y B
& U 5 A 0 K 3 22 5 R A Mk v R B 2
B AE W ™ B AR s 4 0o AR b S T B A
DI B B A1 2 G i DR fo T JBE 450K 8 500
IR W I B3R A TR 40 AT s A v BR 0 10 45 fi
PR X T3 22 2 AR R O B L T S i A v
FHT T VR JERE T AR 7 AR R B T A4 A O
VB 45 3 3% 1 4 2 — S (N DR A A — AL L B
Ja SCHE N — YR EE 5 ) BRI g o e S B
A5 77 W P 18] 5C 28 gt 42 B DA IR A Ak 42 fi 1o AR B T
A R AR A KB4
10.0

8.0

9
=]
T

B i/ mm’
b

»
(=}
E——

1 1 1 1 J
0 0.20 0.40 0.60 0.80 1.00
I i

5 TS BT B ™ e Ak i AR AL AR

Fig.5 Pre-compacting conditions of contact area changes
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Fig. 6 Contact area between the parts and upper

flange of different compacting of W-ring

4.3 SHMEERTAEMERA RN

B S R b i i O WOIE B IR R SRR AR
It i R A 00 K I O ¢ W B 3
5 Rk 2 g fh i AR I 7 R

10
ba
9r / )
/
g gl /
7
S 7
ol /
= /
= /
6 /
/ —= (.74 mm
/ —— (.76 mm
5P o/ 4~ (.78 mm
£ v 0.80 mm
4 1 1 1 1
0.10 0.20 0.30 0.40

Tl A /mm

B 7 WIS ™ 30 A0 2 45 %) d5F 7™ % il 1o AR B2
Fig. 7 Contact area between the part and the
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Fig. 8 Contact area between the part and the

flange at different wall thicknesses of W-ring
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