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Optimizing and Quantitative Analysis of Injection Molding Process
Parameters for Strip Thin-Walled Plastic Plate Based on Orthogonal Test

HUANG Hailong' , DI Jinye®

(1. Engineering Training Center, Jilin University , Changchun 130025, China;
2. College of Mechanical and Electrical Engineering, Qingdao University of Technology , Jiaozhou , Shandong 266300, China )

Abstract ; Aiming at the effect of volume shrinkage rate on plastic size accuracy in the plastic molding process, the paper
focused on strip thin-walled plastic plates as the main research object, with finite element analysis software AMI,
numerical simulation was made on injection molding process, the flat thin-wall processing molding volume shrinkage of
frequently used ABS plastics was obtained by using multi-factors interaction orthogonal experimental method in different
parameters. With the volume shrinkage as the control target, quantitative analyses was made on the test results,
compared different process parameters on the importance of target value, optimal process parameters was obtained by
analysis on experimental data, and then optimized the plastic molding process according to the results of the experiment.
The application of the study results provides quantitative data reference for injection molding process parameters
optimization, and the study results is a quick and practical method.
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Figure 1 Fem model, gating and cooling system of

flat thin-wall part
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Table 1 Levels of factor
SR
K- LA AN e npr 4 % BH

T/ C BE/C (em® -s7') EN/% A 6] /s

1 40 180 10 70 15

2 60 200 20 80 20

3 80 220 30 90 25

TEH TR, DL, RERBERIR I, x, 3R
KRR BE 2y USRS R o, ORARE R TT, 25 10
VORI A], 2, X 2, 705 A5 L il B2 I AR L2 X H A
IS BN 2y X vy 3R TE S 3R A HUA A IR B2 X H AR
ERYSZHAEN], 32 B A IR IR A0S0 2 Sk Bt i 2% 5
MBLEFT

B T T T BB AILAY 5 2 1 EMBO-SPV2 , fi KT
SYH 3 153 MPa, fi RAHR 7 800 kN, fie T 4 60
em’ =T SFREAAUI2T em® o SRARH + T + (UK
(95347 A AT BB AR LA

K Ly (37) BRI H R HAE BTk
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Table 2 Experimental design and results of L, (3")

- SHA T
ﬁtf%) X Xy Xy E2)
FE % % X X X % X X e e X e e y/%
X2 %o X3 X3
1 1 1 11 1 1 1 1 1 1 1 1 1 21317
2 1 1 1 1 2 2 2 2 2 2 2 2 2 20100
31 1 1 1 3 3 3 3 3 3 3 3 3 17206
4 1 2 2 2 1 1 1 2 2 2 3 3 3 22529
s 1 2 2 2 2 2 2 3 3 3 1 1 1 21350
6 1 2 2 2 3 3 3 1 1 1 2 2 2 1.8%1
7 1 3 3 3 1 1 1 3 3 3 2 2 2 24664
8 1 3 3 3 2 2 2 1 1 1 3 3 3 24314
9 1 3 3 3 3 3 3 2 2 2 1 1 1 2.381
oo 2 1 2 3 1 2 3 1 2 3 1 2 3 19177
m 2 1 2 3 2 3 1 2 3 1 2 3 1 18357
2 2 1 2 3 3 1 2 3 1 2 3 1 2 21212
3 2 2 3 1 1 2 3 2 3 1 3 1 2 20800
4 2 2 3 1 2 3 1 3 1 2 1 2 3 19876
5 2 2 3 1 3 1 2 1 2 3 2 3 1 22438
16 2 3 1 2 1 2 3 3 1 2 2 3 1 23416
17 2 3 1 2 2 3 1 1 2 3 3 1 2 24493
8 2 3 1 2 3 1 2 2 3 1 1 2 3 24793
o 3 1 3 2 1 3 2 1 3 2 1 3 2 17342
20 3 1 3 2 2 1 3 2 1 3 2 1 3 2199
21 3 1 3 2 3 2 1 3 2 1 3 2 1 19261
2 3 2 1 3 1 3 2 2 1 3 3 2 1 1.9249
23 3 2 1 3 2 1 3 3 2 1 1 3 2 23023
24 3 2 1 3 3 2 1 1 3 2 2 1 3 20816
253 3 2 1 1 3 2 3 2 1 2 1 3 23583
26 3 3 2 1 2 1 3 1 3 2 3 2 1 2446
27 3 3 2 1 3 2 1 2 1 3 1 3 2 24712
TRy WE—T T A AR T B8R R B 55 e 2

RRI RS



(g - Rl - §75E]

Bk, & EFERAENKFAFERIOIB T ZSHIL S EEDIT - 67 -

K3 BEFFRITALER

Table 3 Calculation result of dispersion squares sum

%
SR F K, K, Le S;

X 19.426 2 19.456 2 19.438 1 0.000 0
Xy 17.592 1 18.904 2 21.824 2 1.0429
Xy X%y 19.441 3 19.432 7 19.446 5 0.000 0
Xy X%y 19. 447 8 19.409 4 19. 463 3 0.000 1
X3 19.207 7 19.790 8 19.322 0 0.021 2
x4 20.637 1 19.394 6 18.288 8 0.306 7
X5 19.602 5 19.438 1 19.279 9 0.005 7
Xy X a3 19.330 4 19.631 0 19.359 1 0.006 1
e 19.500 6 19.842°5 18.977 4 0.042 1

e 19.440 9 19.355 8 19.523 8 0.001 5

Xy X X3 19.541 1 19.428 4 19.351 0 0.002 0
e 19.934 1 19.052 7 19.333 7 0.0450

e 19.365 5 19.530 7 19.424 3 0.001 5
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Table 4 Factor range %
ZHHF ky ky ks R

X, 2.158 5 2.161 8 2.159 8 0.003 3
£ 1.954 7 2.100 5 2.424 9 0.470 2
Xy XXy 2.160 1 2.159 2 2.160 7 0.001 5
Xy XXy 2.160 9 2.156 6 2.162 6 0.006 0
X3 2.134 2 2.199 0 2.146 9 0.064 8
Xy 2.293 0 2.1550 2.032 1 0.260 9
x5 2.178 1 2.159 8 2.142 2 0.035 8
Xy XXy 2.147 8 2.181 2 2.1510 0.033 4
Xy X X3 2.171 2 2.158 7 2.150 1 0.021 1
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Figure 2 Line chart of volume shrinkage target
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Table 5  Analysis of variance
SRT S/ % 4 My % F, Fo.os L S,/ % TR %

X 0.000 0 2 0. 000 00 X 3.44 X - -

Xy 1.042 9 2 0.521 45 91.63 3.44 VvV 1.0315 69. 94
X3 0.021 2 2 0. 010 60 X 3.44 X - -

Xy 0.306 7 2 0. 153 35 26. 95 3.44 VvV 0.2953 20. 02
x5 0.005 7 2 0. 002 85 X 3.44 X - -
Xy XXy 0.000 1 4 0. 000 03 X 2.82 X - -
Xy X X3 0.008 1 4 0. 002 03 X 2.82 X - -
e 0.090 1 8 0.011 26 - - - - -

total 1.474 8 26 0.056 72 - - - 1.474 8 100. 00

total/e 0.1252 22 0.005 69 - - - 0.148 0 10.03
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Figure 3 Optimal analysis result of volume shrinkage
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