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Simulation and Optimization of Injection Molding
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Abstract

Controlling the volumetric shrinkage of injection parts effectively is the key step of ensuring
high forming precision for drip-emitters, and the injection molding determines directly the
volumetric shrinkage. Adopting an orthogonal experimental design method, and by using
injection simulations instead of practical experiments, the effects of some important process
parameters, such as holding pressure, fill time, holding pressure time etc. on the volumetric
shrinkage of emitters in LDPE were studied. The optimum process parameters and the influence
degree of process parameters on the average volumetric shrinkage and the volumetric shrinkage
variation were obtained. On the basis of the injection simulations, the work of molding trial was
succeeded at one time, and the precision of the emitter channel was lower than +0. 01 mm.
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Tab. 1 Optimal parameters and their levels

KRS
R H#
1 2 3 4 5
A JERIREE/ C 175 190 205 220 235
B BEHRE/ C 50 55 60 65 70
C T S B TE] /s 0.2 0.3 0. 4 0.5 0.6
D A I 1] /s 2 4 6 8 10
E £ TEJE J1 /MPa 30 35 40 45 50

AR SR BE Y Lo (69 IE 8 A% 2 s .
b T2 280 E R R R 5 s, W% HI K I
25 Co AT IHEEL Re 2 10 000, RAUAR R I 046 R
AL g B RS bR 45 2 T S RO W A B MPI
L L C—F =W 50 BT A% 58 45 21 ZE A4l



44 PN A1 R S S 4

20074

e 245 B 1 WS e 3 RO A R AR A S R N3k 2

N
x2 EXREABER

Tab. 2 Orthogonal table and the results of experiments

o 1 2 3 4 5 6 FHIk i 45 %
A B C D E / @%% ZBH/%

1 1 1 1 1 1 1 3.043 12. 368
2 1 2 2 2 2 2 2.679 12. 489
3 1 3 3 3 3 3 2.438 13.036
4 1 4 4 4 4 4 2.027 12.289
5 1 5 5 5 5 5 1.665 12. 359
6 2 1 2 3 4 5 1.953 12.909
7 2 2 3 4 5 1 1. 631 13.063
8 2 3 4 5 1 2 2. 664 12.579
9 2 4 5 1 2 3 2.678 12. 696

10 2 5 1 2 3 4 2.328 13.352
11 3 1 3 5 2 4 2.362 12. 891
12 3 2 4 1 3 5 2.622 12.679
13 3 3 5 2 4 1 1. 846 12.526
14 3 4 1 3 5 2 1. 660 13. 820
15 3 5 2 4 1 3 2. 704 13.219
16 4 1 4 2 5 3 1. 563 13. 145
17 4 2 5 3 1 4 2.513 13.010
18 4 3 1 4 2 5 2.358 13.759
19 4 4 2 5 3 1 2. 094 13.970
20 4 5 3 1 4 2 2.558 13.711
21 5 1 5 1 3 2 2.000 13. 645
22 5 2 1 5 4 3 1. 819 14.536
23 5 3 2 1 5 4 2. 646 13.916
24 5 4 3 2 1 5 2.456 13. 642

25 5 5 4 3 2 1 2.238 13.651
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Fig. 4 Standard deviation of average volumetric shrinkage
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Tab.3 Variance analysis of average volumetric shrinkage

IE HET A -3 2%

B3 RN /S PR MS . A

A 0. 077 4 0.019 0.57

0.151 4 0. 038 1.13

C 0. 204 4 0. 051 1.53

D 1. 260 4 0.315 9. 44 *

E 2.232 4 0.558 16. 7 * %
PRI 0.134 4 0.033 1

LA 4.057 24 0.169

IR Fo.o1(4,4)=15.98.F¢.1(4,4)=4.11, * * FRIAEH
B« RRBF.
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Tab. 4 Optimum parameters’ levels [
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Fig. 6 Standard deviation of volumetric shrinkage variation
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shrinkage variation

i % BT H H - 8 72 e
P ES S FMS
A 5.720 4 1.430 22.97 * *
B 0. 264 4 0. 066 1. 06
C 1. 897 4 0.474 7.62 *
D 0. 260 4 0. 065 1. 04
E 0.421 4 0.105 1. 69
R 0. 249 4 0.062 1
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Tab. 6 Optimum parameters’ levels I
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Tab.7 Optimum parameters’ levels
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