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Optimization of Configuration of the Hatch Closure Hinges
of the Rear Entry Spacesuit Used for EVA

ZHOU Shi-ming, LI Dao-kui, TANG Gue- jin
(College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, China)

Abstract: Based on the finite element method, the sirength and stiffness of spacesuit hatch cdosure under internal pressure are
calculated. The optimization model of the hinges configuration is established to reduce residual internal force of the hinges. An
mprovement configuration of the hinges is obtained. The resuks demonstrate that the optimal configuration of the hinges of the irregular
shaped pressure vessel can reduce the residual irtemal force as a result of the structural plastic deformation.
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Fig.1 Sketch map of rear entry suits Fig. 2 Mark IIl rear entry suits Fig.3  Orlar DMA rear entry suis
, MSC/ PATRAN R 4
, 10 ) 5 .
720mm,  420mm , QUAD4 )
, HEXA , REB2
1,
T
T HAE wamE
4 5
Fig.4 Finite element model of spacesui Fig.5 Finite element model of the hatch closure hinges
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Tab.1 The property of material

(MPa) (MPa) (MPa) 85(%)
69 000 0.33 150 355 10
210 000 0.3 735 885 12

, 60kPa, Smin OkPa
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Tab.2 The maximize tension and

20kPa 40kPa 60kPa OkPa
60kPa,

OkPa

4096 1
average tension of hinges 2048 A/\ //\
P (kPa) 20 40 60 0 1024 1 /\‘/ .
Z 512 1 — T
R 256 1 —=— 20kPa
944.04 173217 24781  26.41 W —e— 40kPa
Fea (N) & 128 1 —a— 60kPa
864 A —v— 0kPa
1809. 37 3238.04 4515.8 43.03 32 —T
Fuu(N) P —~
\v
5 5 5 3 8 1
1 2 3 4 5 6
19166 1.8694 1823 16293 SRR
8000N 6
Fig.6 Tension of hinges curves
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Fig.7 Displacement of the hatch closures structure
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Fig. 8 Planeness definition
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Fig.9 The variable definition of structural optimization model
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Tab. 3 Optimum vaues of configuration of the hinges configuration

Fow(N) FLu(N) ( mm)
x, (mm) %, (mm) 60kPa 0kPa 60kPa 0kPa 60kPa 0kPa
- 100 100 2478 10 26. 41 4515. 80 43. 03 2.1 0. 056
A 150. 83 65. 09 2638 82 24. 58 4412. 70 20. 73 21 0. 058
B 84. 94 - - 3108 75 18. 40 4428. 57 31. 25 22 0. 064
3 , A 60kPa ,
2.28%  30.91%, 6.49% 6.93%, ;B
, 1.93%  27.38%, 25.45% 30. 33%,
5%  14.29%
A B , B A
2 2 2 2 B
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