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Sealing characteristic of dish-shaped metal seal

in LOX/kerosene rocket engine

LEI Zheng, CHEN Yun,LEI Bojuan,CHEN Jianhua
(Xi’an Aerospace Propulsion Institute , Xi’an 710100, China)

Abstract ; Dish-shaped metal seal is a kind of precise and closed sealing structure, which shows
strong non-linear characteristics during the pre-tightening process and working process. It is impossible to
quantify its sealing characteristics intuitively by means of experiment or linear finite element method. In
order to solve this problem,a small-diameter dish-shaped metal seal in the LOX/kerosene rocket engine
with 1 200 kN thrust level was studied in this paper. By conducting the nonlinear elastic-plastic finite ele-
ment analysis, the compression quantity of sealing structure, the variation regularity of sealing area and
sealing stress with loading load were analyzed. Furthermore, the sealing mechanisms and axial rigidity
characteristic of the sealing structure were studied. The analysis results show that the sealing area and
stress are formed on the four sealing surfaces after preloading. Under the preloading condition, the dish-
shaped ring undergoes “S” deformation and the unstable phenomenon occurs. The pressure and tempera-
ture loads of the medium cause the decrease of sealing performance on each sealing surface.

Keywords ; LOX/kerosene rocket engine ; dish-shaped metal seal ; sealing characteristic ; axial rigid-

ity characteristic
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Fig. 1 Dish-shaped metal seal structure
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Tab.1 Mechanical properties of GH3044 and GH202

s GH3044 GH202
g/ C 20 700 20 700
HEL/N# 0.3 0.3 0.3 0.3

BUPERTE/MPa 210 000 170 000 210 000 170 000
JiE HRA P/ MPa 415 321 415 321
8 A PR/ MPa 882 596 882 596

W Je 2R/ % 50 35 50 35
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Fig.2 Test results of mesh density convergence
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Fig.4 Variation of displacement with time
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Fig.5 Variations of sealing area and sealing stress with time
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Fig. 6 Variation of axial pressing force with displacement
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Fig.7 S-shaped deformation of dish-shaped metal ring

3) B A AT U, =1. 309 ~ 1. 455 mm, M A
6 b S, BRI i 2 i ) e 55 ) R R, X
JEHTAE B A 7 A 7 00 42 fil XF J5 45 A8 DI EE 3G T e
K8 Fs . U FEER AT IAF] 1. 455 mm ],



56 kPO

2019 48 A

i) %y AU R %5 88 579.9 N, i% Wy BERl IR %5 4
SERG Bt ) W BE 29 340 kKN/mm, 58] 46 B B (] 6
S, S B il 1) W B A AE Y, Ul B 454 i A S T
MR B, 5B A, B, D ()% £ 1w AU S B im C 1)
L AR s N N1 T R OR. R v K R ]
A,B,D % £ 10N

S

8 ZHMEE &

Fig. 8 Contact action of sealing surface E

3.2 IiERE

WS, B Sy, BETE 5% 53 1) B 17) (57 B8 By U, fR %
AR o FEA TR A W ) o B ATV E R B
TEFA i 52 4l 1) 1 K 7 L % B T R B T B
ANAE AR, Bl R % ) R 88 579.9 N MG K E
92 157.0 N 3/0 T 4.02% , 4 %5 £} 1 1Y 25 1 1 1
F B AR L AN 2 B, 43 M el

1) PN 28w X 2% B 1T B 1 25 58 1 AR 28 7

S K, X BT AR %% T RRUR % B R

M 5 /N o

2)FEN A ERT , % B i B A% % 35 AU
AN BT DR i AU R B B AL B, C RS
BN TN BB D BB 3R,

R2 EMAEHREESEMEZHERA
FHMATUER
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