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Research on Design and Optimization of a Perpendicular Inside Out
Opening Mechanism

XIAO Hui', GUO Jinyan', LI Yulong®, WANG Jinlong', LIU Baolong'
(1. Beijing Institute of Space Launch Technology, Beijing, 100076; 2. Unit 96901 of PLA, Beijing, 100091)

Abstract: In allusion to the technique requirements such as reliably open, enough and greatly open-angle, automatically open or
lock for the pressure tank, a method using function cycle time combination, and spatial multi-link coupled actuating strategy is
proposed to develop a spatial multi-link Mechanism with a variable revolution axis to ensure of perpendicular inside out opening
rapidly. A parametric dynamic model is established, the opening angle, horizontal size of the opening mechanism, and erecting
cylinder load are used as outputs, and the Hinge-point parameters of the links are taken as inputs. Nondominated sorting genetic
algorithm is used to solve the multiobjective problem and the max-min criterion is adopted to select a solution from the Pareto front.
The optimized effect is compared with the results of ADMAS dynamic simulation, scale experiment and product experiment tests. The
result shows that the proposed method provided a certain reference for optimization of perpendicular inside out opening mechanism.
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Fig.1 Arrangement of the opening mechanism
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Fig.2 The opening process
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Fig. 3 The four-bar linkage
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Fig.4 Revolution axis moment-equilibrium
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Fig.5 Flow chart of hinge point optimization
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Fig. 6 Plan of the mechanism hinge point layout
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Tab.l Position comparsion of before-and-after optimization

A D E F H
AL | (0,0) | (0,0) 0,0) (335,-180) | (176,-670)
ffbfE | (0,0) | (0,0) | (150,0) | (525,-150) (290,0)
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Tab.2 Objective comparsion of before-and-after optimization

AL AL AR %
TFRAEEN°) 97 135 39.2
B H) ]~F Ax/mm 1000 832 -16.7
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3 IEIIE
3.1 {AERIE

T BAE 2 H bR A T 1R A T SRR AT,
FR A AL 1T J5 82 5 A B AR 0 43 0l i3E 47 ADAMS 2 A%
MIEAE KA vH 5 IR A FE AR 7] RO 5 3 FF 4R
ROLE . R ERBEOR, B H AT TS
FARER UL, kR A ) RN S T R R R S5
WIS 5z —, DRI DU KR B 3 fnf 2 B b
HATIAUE . THER, KA WSTIFF #5025, SI2 A
K2, HEAT 3N 705 SR A5 3 S B AT B A o b it 4



100 S 5§l K B #HH ARCRIED

2024 4F

K7 s .
3001
200
100
£ of
~100¢ o
SO0 20 30 40 50 60 70
t/s
E7 #eSEIETTRERT R (e rh sk
Fig.7 Time history plotcomparsion of erecting cylinderloads
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