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Optimization of Warping Deformation of Remote Double
Color Front Shell Based on Orthogonal Test

HUANG Hailong,ZHOU Liang

( Engineering Training Center, Jilin University , Changchun 130025, China)

Abstract ; Double color plastic warping deformation quick optimization method was proposed based on orthogonal test and

AMI numerical simulation according to the influence of warping deformation on assembly quality and product overall

appearance in the process of double color injection molding of remote shell. Double color injection molding simulation of

remote control front shell was carried out by AMI finite element analysis software and warping deformation of materials

under different process parameters was obtained by multi-factor orthogonal experiment. Taking the minimum value of

warping deformation maximum as research target, test results data were analyzed by range and variance, influence of

different process parameters on the test results was determined, and the optimal process parameters combination of

product warping deformation minimum was finally determined. Research results show that the optimization method can

quickly optimize the warpage of double-color plastic in the injection molding process.
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Figure 1 Fem model of remote shell
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Table 1 Levels of factors
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WU SRR RS GURRD RHIME BARE ESEE  BUERES  RERE IR
2 /C xp/(em® c 57 x3/% X14/5 X5/ % /C xpy/(em® o s xy/% Xp4/S Xp5/
1 220 20 70 2 10 225 20 70 2 10
2 235 30 80 4 20 245 30 80 4 20
3 250 40 90 6 30 265 40 90 6 30
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Table 2 Experimental design and results of L27(3l3)

R SR F
e Xy X12 e e 13 X4 X5 21 X e X3 Xo4 X5 ¥/ mm
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1.423 0
2 1 1 1 1 2 2 2 2 2 2 2 2 2 4.1930
3 1 1 1 1 3 3 3 3 3 3 3 3 3 5.2330
4 1 2 2 2 1 1 1 2 2 2 3 3 3 0.580 2
5 1 2 2 2 2 2 2 3 3 3 1 1 1 5.6370
6 1 2 2 2 3 3 3 1 1 1 2 2 2 5.111 0
7 1 3 3 3 1 1 1 3 3 3 2 2 2 1.765 0
8 1 3 3 3 2 2 2 1 1 1 3 3 3 2.507 0
9 1 3 3 3 3 3 3 2 2 2 1 1 1 7.968 0
10 2 1 2 3 1 2 3 1 2 3 1 2 3 1.324 0
11 2 1 2 3 2 3 1 2 3 1 2 3 1 2.564 0
12 2 1 2 3 3 1 2 3 1 2 3 1 2 2.4110
13 2 2 3 1 1 2 3 2 3 1 3 1 2 2.202 0
14 2 2 3 1 2 3 1 3 1 2 1 2 3 4.0150
15 2 2 3 1 3 1 2 1 2 3 2 3 1 0.942 5
16 2 3 1 2 1 2 3 3 1 2 2 3 1 2.574 0
17 2 3 1 2 2 3 1 1 2 3 3 1 2 3.090 0
18 2 3 1 2 3 1 2 2 3 1 1 2 3 2.130 0
19 3 1 3 2 1 3 2 1 3 2 1 3 2 0.9157
20 3 1 3 2 2 1 3 2 1 3 2 1 3 0.778 6
21 3 1 3 2 3 2 1 3 2 1 3 2 1 2.476 0
22 3 2 1 3 1 3 2 2 1 3 3 2 1 0.606 1
23 3 2 1 3 2 1 3 3 2 1 1 3 2 0.558 9
24 3 2 1 3 3 2 1 1 3 2 2 1 3 2.279 0
25 3 3 2 1 1 3 2 3 2 1 2 1 3 2.6310
26 3 3 2 1 2 1 3 1 3 2 3 2 1 2.960 0
27 3 3 2 1 3 2 1 2 1 3 1 3 2 3.578 0
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5z 20.3314 2 10.1657 11.40 5.14 24. 69
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. x 3.4656 2 1.732 8 1.94 5.14 X 4.21
Table 3 Range analysis results .
%oy 2.5639 2 1.282 0 1.44 5.14 X 3. 11
kS ky ky ks R
%) 0.4246 2 0.212 3 0.24 5.14 X 0.52
X1 3.824 1 2.361 4 1.864 8 1.959 3
X1 2368 7 2436 9 3.044 8 0.876 1 X3 1.9583 2 0.979 2 1. 10 5.14 X 2.38
X3 1.5579 2.922 6 3.569 8 2.0119 Koy 4.4971 2 2.248 6 2.52 5.14 X 5.46
14 1.5055 29744 3.5704 20650 %s  1.8056 2 0.9028 1.01 514  x  2.19
X5 2.418 9 2.441 5 3.189 9 0.771 0
X 2.283 6 2.733 3 3.033 4 0.749 9 e 534990 6 0.815 6.50
22 2.5560  2.6404  2.8540 0.298 0 Mit 823336 26 100. 00
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