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Optimization of Residual Stress in Cavity of Plastic

Junction Box Based on Orthogonal Test

SANG Qiufeng, WANG Qian

( Department of Mechanical Engineering and Technology , Changzhou Institute of
Light Industry Technology , Changzhou , Jiangsu 213164 , China)

Abstract ; The structure of the plastic junction box was complex with many small holes on the sides. There were many

hindrances to the melt flow during injection molding. It was easy to produce larger cavity residual stress affecting the

strength of plastic parts. The list of scientific orthogonal test plans was designed. And each scheme combination was

analyzed by Moldflow. The influences of mold temperature, injection time, holding time, cooling time , melt temperature

and holding pressure on the variation of residual stress in cavity were studied. The influences of different factors were

found. The combination of process parameters was reasonable optimized. The best technology parameters of minimum

residual stress were found. The test results show that the orthogonal test can be used to optimize the injection parameters

accurately according to the test index, avoid a large number of random exploration and save time and material cost of

injection enterprises.
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Figure 2 Analysis model
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Table 1 Test factors and levels
K AR BEH CHUE DRH EMIE FRUE
REE/C BflEl/s  BFEl/s  BFREs REE/C KT1/%
1 15 0.6 5 7 190 60
2 25 0.9 15 10 210 80
3 35 1.2 25 13 230 100
4 45 1.5 35 16 250 120
k2 RBFEEH RIS R
Table 2 Test plan design and test results
(RS Y 77 T B
e .
A/C B/s C/s D/s E/C F/%  BRARDEJ)/MPa
1 15 0.6 5 10 190 80 31.97
2 15 0.9 35 16 210 60 28.84
3 15 1.5 25 13 230 100 26. 85
4 15 1.2 15 7 250 120 26.07
5 25 0.9 15 7 190 80 30.43
6 25 1.5 35 13 210 120 28.38
7 25 0.6 5 16 230 60 27.61
8 25 1.2 25 10 250 100 25.84
9 35 1.5 35 10 190 100 29.82
10 35 1.2 15 13 210 80 28.48
11 35 0.9 5 7 230 60 26.96
12 35 0.6 25 16 250 120 27.23
13 45 1.5 25 10 210 60 28.11
14 45 0.6 15 7 250 100 27.07
15 45 0.9 35 16 230 80 27.38
16 45 1.2 5 13 190 120 30.92
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Table 3 Analysis of influence of various factors on test index MPa
[ﬂ% K] KZ K3 K4 Kl KZ K} K4 RJ
A 113.73 112.26 112. 49 113.48 28.43 28.07 28.12 28.37 0.36
B 113. 88 113. 61 111.31 113. 16 28. 47 28. 40 27.83 28.29 0. 64
c 117. 46 112.05 108. 03 114. 42 29.37 28.01 27.01 28. 61 2.36
D 110. 53 115.74 114. 63 111. 06 27.63 28. 94 28. 66 27.77 1.31
E 123. 14 113. 81 108. 80 106. 21 30.79 28.45 27.20 26.55 4.24
F 111.52 118.26 109.58 112.60 27.88 29.57 27.40 28.15 2.17
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Figure 3 Trend of residual stress in cavity of Y direction
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Figure 4 Residual stress in cavity of Y direction
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