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Optimization of Process Parameters for Plastic Parts of
Current Coil Frame Based on Orthogonal Experiment Method

FU Jiangang

( Department of Mechanical & Electrical Engineering, Shaoxing Vocational & Technical College ,Shaoxing,Zhejiang 312000, China)

Abstract:In order to improve the quality of plastic, five process parameters:injection time, melt temperature, packing

pressure , packing time and cooling time were selected as control factors which were used in orthogonal experiment

method. Four levels were given for each factor, warpage of plastic parts were adopted as quality indicators, and then the

orthogonal table L,, (4’ ) was established. The simulation software of flow was adopted to analyze the plastic molding

under different process conditions, and the values of warpage were obtained. The cause of warpage is analyzed, it shows

that packing time and packing pressure are the two largest influence factors on plastic warpage, through changing the

value of factors can effectively reduce the warpage of plastic parts.
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Figure 1  Current coil frame
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Figure 2 Finite element model
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Figure 3  Best gate location
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Table 1  Process parameter
SRS

KF SR R PUERE S BUER AHIR
[a] A/s i B/°C J1 C/% &) D/s 6] E/s

1 0.5 240 50 0.4 8

2 0.9 250 70 2.0 14

3 1.3 260 90 4.5 20

4 1.7 270 110 7.0 26
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Table 2 Orthogonal table and analysis results
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WA R BUEE gEnr emar S0 e e gkl BUEE G am o0
= [a]A/s  FEB/C J1C/% 6] D/s [i] E/s = [a]A/s  PBEB/C 51 C/% 8] D/s 6] E/s

1 1 1 1 1 1 0.3521 9 3 1 3 4 2 0.168 7
2 1 2 2 2 2 0.3439 10 3 2 4 3 1 0.1613
3 1 3 3 3 3 0.196 8 11 3 3 1 2 4 0.328 9
4 1 4 4 4 4 0.123 6 12 3 4 2 1 3 0.3300
5 2 1 2 3 4 0.214 1 13 4 1 4 2 3 0.292 3
6 2 2 1 4 3 0.269 5 14 4 2 3 1 4 0.343 8
7 2 3 4 1 2 0.336 4 15 4 3 2 4 1 0.167 5
8 2 4 3 2 1 0.329 8 16 4 4 1 3 2 0.218 6
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Table 3 Warpage analysis mm
ﬁ Kl KZ K3 K4 k] kZ k3 k4 *&% R ﬁl:ﬁ:
FESFEE] A 1.016 4 1.149 8 0.988 9 1.022 2 0.254 1 0.287 4 0.247 2 0.2555 0.040 2 3
SRR E B 1.027 2 1.118 5 1.029 6 1.002 0 0.256 8 0.279 6 0.257 4 0.250 5 0.029 1 4
PRERS € 1.169 1 1.0555 1.039 1 0.913 6 0.2922 0.263 8 0.2597 0.228 4 0.063 8 2
PR R D 1.362 3 1.294 9 0.790 8 0.729 3 0.340 5 0.3237 0.197 7 0.1823 0.158 2
WHImE] E 1.0107 1.067 6 1.088 6 1.010 4 0.252 6 0.266 9 0.272 1 0.252 6 0.019 5 5
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Figure 4 Factors influence on warpage
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