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Effect of injection parameters on residual stress of plastic long ruler

LI Mingzhe, FANG Ming-lei, LIU Hong
(School of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: L9 experimental matrix based on injection parameters was used. Numerical simulation was
carried out by different injection parameters. And the influence degree on the value of residual stress was
found out by the selected injection parameters, such as the mould temperature, melt temperature, injection
rate and packing pressure. The result showed that the selected injection parameters have different extent of

effects on the residual stress in plastic product; the residual stress can be decreased by using the optimal

parameters so that the quality of the plastic products can be improved.
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Fig.1 Long ruler
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Table 1 Experiment design
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2 35 218 60 80
3 45 238 80 90
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Table 2 Experiment table and result of 3030 element

SEH B 3030 HITHRA (FMRIL(S/N)

5 [ J1{H 0/MPa /dB

1 25 198 40 70 20.234 -26.12
225 218 60 80 15.094 -23.58
325 238 80 90 12.283 -21.79
4 35 198 60 90 13. 669 -22.71
5 35 218 80 70 17.070 ~24.64
6 35 238 40 80 15.273 -23.68
7 45 198 80 80 15.616 -23.87
8§ 45 218 40 90 15.404 -23.75
9 45 238 60 70 16.583 —24.39
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Fig.4 [Effect of different injection parameters on residual

stress of 3030 element
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Table 3 Effect on residual stress of 3030 element

e

X > =
FSES K1 T2 KT 3 2257 5 ¥r KR/ %
A -23.83 -23.67 -24.20 0.054 5 0.027 3 1.40
B -24.23 -23.99 -23.29 0.477 1 0.238 6 12.23
c -24.52 -23.59 -23.41 0.692 9 0.346 5 17.77
D —25.05 -23.71 -22.75 3.899 5 1.949 8 68. 60
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Table 4 Experiment table and result of 1156 element

S g p 1156 BATCERAY RMELL(S/N)

ke N F1{H o/ MPa /dB

1 25 198 40 70 17.418 -24.82
2 25 218 60 80 15.462 -23.79
3 25 238 8 90 11.480 -21.20
4 35 198 60 90 15.292 -23.69
5 35 218 80 70 16.172 -24.18
6 35 238 40 80 14.439 -23.19
7 45 198 80 80 16.246 -24.21
8 45 218 40 90 14. 460 -23.20
9 45 238 60 70 15.727 -23.93
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Fig. 6  Effect of different injection parameters on residual

stress of 1156 element
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Table 5 Effect on residual stress of 1156 element

SES KF 1 Jijiﬂj KT 3 e Rl Y75 SN 2R/ %
A -23.27 -23.67 -23.78 0.144 1 0.072 1 5.13
B -24.24 -23.72 -22.77 1.1113 0.5557 39.53
C -23.74 -23.80 -23.19 0.226 1 0.113 1 8.04
D —-24.31 —-23.73 —-22.70 1.329 8 0.664 9 47.30
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