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Abstract

As an important component of new energy vehicles, connectors have large usage and high reliabil-
ity requirements. In order to solve the failure problem of circular connector caused by excessive
equivalent stress, ANSYS software is used to carry out the plug and unplug simulation test of cir-
cular connector. Based on the response surface optimization model which takes the maximum
wall thickness, height and gap width of terminal as independent variables and takes equivalent
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stress as the response target. When the maximum wall thickness, height and gap width of the ter-
minal are 1.7 mm, 8.13 mm and 0.52 mm respectively, the equivalent stress is 20,869 Pa, and then
the connector application life is added.
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Figure 1. Circular connector 3D model diagram
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Table 1. Material performance table
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Table 2. Response surface factor level tablet
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K B=® A %t; B \ %t; c
B KB /mm =1 B fmm I B 5 5 fmm
-1 1.2 6.7 0.5
0 15 1.7 1
1 1.8 8.7 15
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Figure 2. Diagram of the position of variables
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Table 3. Test schemes and their response target

F 3. MEFREHEmBiR

[H 1 K3 2 K% 3 M )37 1
No. AA B:B C.C R1
mm mm mm Pa
1 15 8.7 0.5 21,100
2 15 8.7 15 25,200
3 15 7.7 1 21,100
4 1.2 1.7 0.5 23,700
15 7.7 1 21,100
6 1.8 8.7 1 22,300
7 1.8 7.7 15 25,500
8 15 7.7 1 21,100
9 15 6.7 0.5 21,400
10 1.8 7.7 0.5 20,800
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Continued
11 1.2 1.7 15 25,900
12 15 6.7 15 25,700
13 12 8.7 1 23,900
14 12 6.7 1 24,500
15 15 1.7 1 21,100
16 15 1.7 1 21,100
17 1.8 6.7 1 22,800
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Table 4. Equivalent stress variation of connector terminals
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B 2.93E+05 7 41785.71
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0.9951 0.9888 0.9213 34.922
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Figure 3. Circular connector female end simulation diagram
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Figure 4. Response surface diagram of equivalent stress at female end of circular connector
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Table 5. The optimization conditions of nonlinear algorithm
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Table 6. Value of optimal design variable
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Figure 5. Optimized connector the circular connector iso-effect graph
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Figure 6. The optimized connector diagram
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