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Numerical simulation research on injection-compression molding process of

corner window plastic parts
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Abstract : Through numerical simulation method which combined Moldflow software with orthogonal experi-
ment, the residual stress distribution after demoulding in the thickness direction of three typical positions of
polycarbonate corner window plastic parts was studied, and the injection compression molding process of corner
window plastic parts was optimized. On the basis, the main factors were selected to investigate the influence of
the main process parameters on the residual stress of the product. The results showed that the residual stress
distribution after demoulding in the thickness direction of three typical locations of the product conforms to the
three-region distribution of tension-compression-tension. The optimum combination of process parameters was
that the mold temperature was 105 °C , the melt temperature was 315 “C , the injection time was 3 s, the com-
pression force was 882 kN, the compression distance was 1.0 mm, the compression speed was 5 mm/s, and
the delay time was O s. Melt temperature, delay time, compression distance were the main process parameters
that affect the residual stress of the product, and the residual stress of the subsurface layer and the center layer

of the plastic part decreased with the increase of the melt temperature , while the residual stress of each layer in

the thickness direction of the plastic part increased with delay time and compression distance.
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Fig.1 The geometric model of

corner window plastic parts
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Fig.2  Distribution of inspection point
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Table 1

Factors and levels

table of orthogonal experiment

SEX
K "
A/C B/C C/s D/kN E/mm F/(mm-s”') G/s
1 8 295 2.0 686 1.0 1 0.0
2 95 305 2.5 882 1.5 3 0.5
3 105 315 3.0 1078 2.0 5 1.0
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Fig.3 Residual stress distribution in the thickness

direction of injection molded parts
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Table 2 The results of orthogonal test

R A% : : SIRIDMP gy
A B c D E F G B 1 A 2

1 1 1 1 1 1 1 1 -8.020 -7.838 -17.985
2 1 2 2 2 2 2 2 -8.136  -8.014 -18.143
3 1 3 3 3 3 3 3 -6.769  -6.324 -16.326
4 2 1 1 2 2 3 3 —13.408 —13.074 -22.439
5 2 2 2 3 3 1 1 -7.439  -7.352 -17.379
6 2 3 3 1 1 2 2 -5.929  -5.794 -15.360
7 3 1 2 1 3 2 3 -8.817 -8.105 -18.556
8 3 2 3 2 1 3 1 -2.818 -2.426 -8.398
9 3 3 1 3 2 1 2 -6.193  -6.069 -15.752
10 1 1 3 3 2 2 1 -7.375 -6.755 -16.991
11 1 2 1 1 3 3 2 -7.754  -7.217 -17.490
12 1 3 2 2 1 1 3 -6.047 -5.909 -15.531
13 2 1 2 3 1 3 2 -8.060 -7.287 -17.711
14 2 2 3 1 2 1 3 -7.571  -7.442 -17.509
15 2 3 1 2 3 2 1 -5.539  -5.301 -14.682
16 3 1 3 2 3 1 2 -5.940 -8.941 -17.605
17 3 2 1 3 1 2 3 -6.58  -6.144 -16.081
18 3 3 2 1 2 3 1 -5.558  -5.689 —15.001
k, -17.078 —18.548 -17.405 -16.984 —15.178 -16.960 -15.072

k, -17.513 -15.833 -17.053 -16.133 -17.639 -16.636 -17.010

ky -15.232 -15.442 -15.365 -16.707 -17.006 -16.227 —-17.740

W2z R 2.281 3.106 2.040 0.851 2.461 0.733 2.668
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Table 3 Results of variance analysis

FE AdE RETorm ) P sRE%
A 2 17. 603 8. 801 2.277 14. 185

B 2 34.331 17.166  4.441 27. 665
C 2 14. 275 7.137  1.847 11. 503
D 2 2.258 1.129  0.292 1. 820
E 2 19. 605 9.803  2.536 15.799
F 2 1.618 0.809  0.209 1.304
G 2 22.811 11.405 2.951 18. 381
w3 11.595 2.865 9.344
Bk 17 124.097 100. 000

2 Bl 25 KNI 3 & TR G A iR AR
JNF 7 A5 M B R 2R HE AT AT, A% 2 ) o i B
LI R A IV T 1 5 e /IR IR Oy AR TR B >
SEIRINHE] > 4 ey > R > VG E] >
FEAR 7 > FE 4ol B AR 15 W L Bk K il ot P R
FBRSE IR , W] A5 ) i e D0 L T 2 S8
AN AB,C,D,E F,G, , B ELiR FE o 105 C,
JEURIREE S 315 °C L FESTET RN 3 s, K46 18
882 kN, R4 fE 520 1. 0 mm, s 45 3 £
5 mm/s, JER B E] S 0 s. MHZ AL T 25504
HHATIUEE, TR E MR L - 7. 494, KT
2 18 B M L, PSR i T2
S G R LAARAS 5% A3 0 ) Fe /N B il i, AT
Bk 7SR A AT AT
2.3 FEREXFHSEBERE AN

F 3R A3 A AT R Je VAR B L B SR B[]
AR E BN A0 B SR BR AR N ) DT R R AR, A
Rl rh ) L R &R A IR A R
T RIS [B] 406 1 2 %o A 1 S AR 3R AR 1
sz, Ltk TS A AB,CD,E F,G,
R HEUE TEHAD T 2 S8 8 R R AN A 1 S5
T, B R R B (295 °C L300 °C, 305 C,
310 °C,315 C) FERAF[E] (0 5,0.25 5,0.50 s,
0.75s,1.00 s) FMEAERE (1.0 mm, 1.5 mm,
2.0 mm,2.5 mm, 3.0 mm), R H M R
2.3 mm [PREERIHE T RUEA LIRSS , 45 R 53 an
Kl 4—6 FirR.

FRAXI 1/ MPa

BR 431N F1/MPa

43N J1/MPa

(=)
n
1

e
=

I
e
W

-1.0

-1.5

_2-0 1 1 1 1 1 1 1 1 1
-1.00-0.75-0.50-0.25 0 0.25 0.50 0.75 1.00

Frifi )5
B4 BARE X S AR R ST 8F R
Fig.4 The effect of melt
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