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Study on optimal processing conditions for plastic injection molded

part with micro structures

Chih-Cherng, CHEN !  Pao-Lin, SU 2

1 Chung Chou University of Science and Technology, Department of Mechanical and
Automation Engineering, Email: jcchen@dragon.ccut.edu.tw

2 Chung Chou University of Science and Technology, Department of Mechanical and
Automation Engineering, Email: sb1581@dragon.ccut.edu.tw

Abstract

In this study, a 0.6-mm-thick wedge plate with micro V-grooves is produced through plastic
injection molding process. Response surface methodology is adopted for design of experiments.
The processing parameters such as melt temperature(Tm), packing pressure (Pp), injection velocity
(Vi) and packing time (tp) are selected according to practiced experiences. Results show that
packing pressure has more significant effects on both variations of the part weight and dimension
shrinkage. Moreover, the statistical models for prediction of the replication of V-grooves and part
dimension variation in the transverse direction are also developed. Based on desirable function
approach and consideration of both responses, the optimum condition of (Tm, Pp, Vi, tp) settings
are (290C, 20%, 23%, 3s), respectively. Furthermore, the micro structures also show well
replications on the surface of thin-wall molded plate.

Keywords: micro structure, RSM
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Table 1 RSM 4 2% &

1AEM T iR T
$-% 5w

4] 4

Exp. No. LA R |FE O R R[] AR R~ | 2R Bl E] A
] A:Tm B: Pp Vi D:ip dXx TR
C % % SEC % mim
290 20 30 2 0.806 0.06
P 200 20 10 20 08438 (.058
3 200 10 30 6 0.9436 0.061
4 270 20 10 6  (0.8916 0.068
5 200 10 10 f 1.047 0.065
f 270 10 30 2 1.135 0.075
270 20 30 6l 08465 0.0716
8 270 10 10 2 1157 0.0512
0 270 15 20 41 0.949] 0.051
10 200 15 20 4] 0.8821] 0.0818
11 280 10 20 4 LOZ7] 0.0648
12 280 20 20 41 084360 0.0512
13 280 5 10 41 09356  0.0512
14 280 5 30 41 08916 0.0989
15 280 5 20 20 0.9089 0.085
16 280 15 20 6l 09153 0.075
17 280 15 20 4] 0.9186 0.058
18 280 5 20 4] 0.9186 0.058
19 280 5 20 41 0.9186 0.058
20 280 15 20 4] 0.9186 0.058
21 280 15 20 4] 0.9186 0.058

Source

Table 2

Sum of
Squares

DF

Mean
Square

F
\WZ

R A R R

alue Prob > F

Model

B2
AB

0.156772
0.020857

0.11623
0.006366
2.05E-05
0.007622
0.001424

0.026

129

0.11623
0.006366
2.05E-05
0.007622
0.001424

6
| 0.020857
I
I
I
I
I

03.76247 < 0.0001 significant
74.84686 < 0.0001

417.0899 < 0.000]

22.84263 0.0003

0.073492 0.7903

27.35213 0.0001

5.111594 0.0402

Residual
[Lack of Fit
Pure Error
Cor Total

0.003901
0.003901

0
0.160673

|
|

4 0.000279
0 0.00039

4

20

0
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Table 3 V-i# 1, & Wi+ 5% B #cA 7 %

Sum of Mean F

Source Squares  DF Square  Value Prob > F
Model 0.000329 10 3.29E-05 3.634261 0.0269  significant
A S41E-05 1 5.41E-05 5.981595 0.0345
B 9.25E-05 1 9.25E-05 10.22888 0.0095
C 2.56E-07 1 2.56E-07 0.028315 0.8697
D S5.78E-06 1 5.78E-06 0.639305 0.4425
AB 3.14E-06 1 3.14E-06 0.346862 0.5690
AC 1.8E-07 1 1.8E-07 0.019909 0.8906
AD 9.99E-05 1 9.99E-05 11.04471 0.0077
BC 1.46E-05 1 1.46E-05 1.612642 0.2329
BD 2.69E-05 1 2.69E-05 297487 0.1153
CD 6.5E-05 1 6.5E-05 7.187205 0.0231
Residual 9.04E-05 10 9.04E-06
Lack of Fit  9.04E-05 6 1.51E-05
Pure Error 0 4 0
Cor Total ~ 0.000419 20

(b)
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