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Anti-icing Design and Research on Rocket-ground Interface of a Typical
Cryogenic Connector

ZHANG Zhenhua', LI Wenhan', HE Jianhua', CHANG Xin', WANG Yuliang
(1. Beijing Institute of Space Launch Technology, Beijing, 100076; 2. Xichang Satellite Launch Center, Xichang, 615000)

Abstract: As the key interface between launch vehicle and ground support equipment, the cryogenic connector is used for filling
and venting of cryogenic propellant, and it falls off before or after launch. Affected by the high temperature and high humidity
environment of Hainan launch site, the low temperature surface of the rocket-ground interface is more prone to frost and ice after long-
time filling, which hinders the action of the separation and increases the resistance of the connector to fall off. Quality problems

affecting the launch process occurred in historical missions. An improved scheme for the rocket-ground interface is proposed, which

can reduce or avoid icing at the unlocking part and reduce unlocking resistance through thermal design optimization.
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Fig.1 Liquid hydrogen filling process of a typical cryogenic

connector
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Fig.2 The structure of the existing rocket interface
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Fig.3 Temperature distribution of the existing rocket interface
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2.1 JU{aRE

AT TS, AR &5 KA 1 5 R P 0 A5 R 3 4T
th, EE\GrZ—. BEINE LN HLRZI0YE, #
O3 M T T HEAT A8 AL B . TR A LR AR R



550 1]

SRIRAEAT I R A 2 % 7 i A B 2 1577 45 DK 7 57

K6 (A, B. CHRHMAL.

6 fEERJLAEE
Fig.6  Simplified geometric model
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Fig.7 Temperature distribution of the rocket interface
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Fig.9 Cooling curve of the typical location

WEEE. LRAR, PR 5 . T
B AR ATIEAR IR L T — MR, W7 PR, AT
B AR TT E AN A R A, - Hr 4 R 10
J7se W LA H BEIT AR R 3 B AR AL ] SR AR
BEEE, 58 LA RE e il A AL IR B AR, o5 T A3 Al
QRPN e ) D A=Y S si1] EE % &

50
-
EEEEEER
\....“ /
0 20 30 40 50 60

0
=50
-100
L/mm
B0 ABERZREND
Fig.10 Temperature distribution of the typical path
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Fig.11 Stress diagram and deformation diagram of the rocket

interface under the mechanical load only
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interface under the condition of thermal-mechanical
coupling
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Fig.13  Stress diagram and deformation diagram of the bolt under
the mechanical load only
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Fig.14 Stress diagram and deformation diagram of the bolt under
the condition of thermal-mechanical coupling
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