2025 4552 #A S5 i R B 8 RSSO No.2 2025
L2 408 31 MISSILES AND SPACE VEHICLES Sum No.408
XERHRS: 2097-1974(2025)02-0037-07 DOI: 10.7654/1.issn.2097-1974.20250205

% T T BUER SN EE T RE 2 2 4

X sk, SZMHE, AER
bR s 5 FT, dbst, 100076)

WE 0 A T RIERAR KA KA AR T30 3 AL 69 T SE b, i 347 A A iXBR AT R T — A3 A ik g KA K3 B 3148
MEYESEN R, Bk, SHEAAAHEIRATTEMENL, BT —HHOROACH-2 S-2 5% 0%,
Hok, AFHREAABET EMIHT RE LM FHAA TG TR, FLEFHTAMZBEAN R EROACHf o B8
Bk g ) 5B EAFREORMKX TR, RE, SZEHNMGHTT HFEACETOFIRAERE, 2%, FERFT I
FHEMET BAME TAES LR RAFAF 3R, B AL R —E,

KEER R/ A E S ST BHAES; KR

hESHS V433 SCERFRIRED @ A

Influence Analysis of Dynamic Sealing Performance of New Type Packing
under Multiple Working Conditions

LIU Chun, GAO Baihua, ZHONG Mengni
(Beijing Aerospace Propulsion Institute, Beijing, 100076)

Abstract: To ensure the reliability of dynamic seal performance of low temperature valve in liquid rocket engine, the sealing
pressure and performance of a new type of labyrinth packing dynamic seal structure are simulated and tested. Firstly, the structure of
traditional packing dynamic seal is optimized, and a new PTFE-Graphite-Metal labyrinth composite seal is designed. Then, based on
the thermal stress coupling method, the influence of the working condition on the dynamic sealing performance is analyzed, and two
empirical models for PTFE and Graphite are proposed to represent the dependence of contact stress on both the loading pressure and
temperature. Finally, the sealing performance of the new labyrinth dynamic seal is tested at room and low temperature. The results

show that the new labyrinth dynamic seal can achieve good sealing performance at room and low temperature, which is consistent with

the simulation results.
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Fig.1 Packing seal structure schematic diagram

A BRI AF B TSR A SRR B AR 1] HE R R
SRR ER, WE2F7R. Song4E ™ Xk #
FEIRE IR ) Ak, GEEFSIRFD Mk, GRS G
) Z IR R BT 7B, KR AR S
ZERGE L 2. (HGRX T REAR SRR BT UIN J) 1) 3H
B, 3 AKX AEH . Diany 5 7 HEH T — B
PRI I 3%, ) FH BB [ A B o SROR} 8 a5 1) N
ABLREHEAT 108, WhE T AEST iR SR AT i
A RO v B g R RN G A, (ERZ IR S IR
W 1 45 R AN 00 2% A X el s g (R S . ZE 4 ™
MERE B T 3R B AR A I B TR AE, R
SRR AR 17 N2 3 46 s i Ak foe Ko

08
0.7
0.6 |

051

fEm LR R

04r

03 é 1'0 1'4 1I8 iz 26
4l T J1/MPa
E2 RFrEEERBSHENHER

Fig.2 Relation between radial specific pressure coefficient and
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Fig.3 Labyrinth packing seal
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Fig.4 Force analysis diagram of packing seal structure
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Tab.2 Physical properties of shell, rod and metal gaskets
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Tab.3 Physical properties of graphite and PTFE
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Fig.7 Stress-strain curves of PTFE and graphite

22 (HEZERSH

N AT R 7G5 R AN A T ik B A A 5
Ao BRI R, 8 IR R AT N g8k s g DR R T R
NG E B BRI .
220 N R kS 1 5

W 1] P25 s AR T 2 32 B AR, AT
PR BIHR . NG BNE BT MR T, 0 B
IIAS R T8 7 RARADN B8 B 1) 52 HOIR A

8L T W N @22 mmx @32 mm [ 2 - F
INEE 71 60 MPa I 2K & SR 5 BT () F Al S . A
BI8 i mf AE R, T 28BSO AT IR B4, B4k

8 EHUATEM IR MM N

Fig.8 Radial contact stress of different materials in seal
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Fig.10 Relationship between contact stress and temperature of seal
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Tab.5 Sealing test data(25kN)
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Fig.13 Comparison results of seal test
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