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OPTIMAL SIMULATION DESIGN OF SPACEBORNE CONNECTOR
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Abstract In the design and research on the spaceborne connector of aerospace satellites a joint optimization method is
proposed. In order to reduce the problem of excessive bolt axial force of the spaceborne connector a method with the variance of
the bolt axial force as the objective function and constraint conditions is proposed. Free size optimization mathematical model
using OptiStruct optimization module for optimization simulation a comparative analysis of the bolt loading before and after
optimization and a detailed description of the optimization iteration process; based on the optimization model the size of the
support plate is optimized design. The results show that after optimization by the proposed mathematical model the axial force of
the bolt is significantly reduced which meets the expected requirements; The optimization target is affected by different factors in
different stages of the iterative process; The structural fundamental frequency can be increased by optimizing the design. The
optimization method provides a reference for the optimization of bolt strength and the structural design of spacecraft.
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Fig.1  Optimization flow chart
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Fig.2 Three-dimensional 1 model of spaceborne connector

D
yo=(xy va, +2,) /3 i=12345  (6)

6i2 =[(xy —5) ?+ (22 = 7)) P+ (x5 = ¥) 2] /3

i=1234 (7)
L TN PRy 7
3 2 L Vs ;8.
Fig.3 Three-dimensional 2 model of spaceborne connector o
10%
RBE3 AY) =f(x, %, .o w,) (8)
° 10g S FOX 5,) = [(«, _yi)2+(xi2_yi)2+(xi3 -5 2] /3
i=12345 (9)
9 800 kN 0< F(Xy)<160000i=1234 (10)
4 o 0.1<V=<0.9 (11)
S < 200 MPa (12)
Y=(x; x, ... v,) » F(X y)
F(X 3y)
; (10)
;v N 0
2.3.2
4
Fig.4 Finite element model of spaceborne connector OptiStFUCt
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Tab.1 Optimum variable of bottom plate thickness 177
Element thickness/mm Value/mm 5
Min 0.3 0.3 mm~30 mm

Max 30
Initial 20
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Fig.5 Thickness of bottom plate
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Tab.2 Bolt axial force comparison
Bolt ID Before optimization/N Optimized /N

e -3 900 -2 850
£ -1 300 -2 840
X -3 880 -2850 °
% -2 130 -1750
Xy -977 -1750
X3 -2 130 -1750
X3, -385 -559
X3 241 -559
X33 -392 -562
e 1 300 817
£ 566 816
Xy3 1290 818
X5 4 430 4 340
X3y 3320 4 340 7
Xs3 4 420 4 340 Fig.7 lterative curve of floor volume fraction
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Fig.8 Objective function iteration curve
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Fig.6 The first four columns of bolt variance iteration curve
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Tab.3 Lateral optimization of bolt axial force

Axial Axial Axial
Bolt ID force /N Bolt ID force /N Bolt 1D force /N
X1 -2 920 Xo3 -1 730 X4 907
X1 -2 910 X3 =515 Xy43 919
X3 -2920 X3 -504 x5 4 240
Xy -1 730 X33 =517 X5 4230
X2 -1 720 Xq1 920 Xs53 4 240
3
2.4
200 MPa
1~5 9
9

Fig.9 The relationship between objective function and design variables
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