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Injection Molding Defect Analysis and Multi-Objective
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Abstract; Taking the weld marks and bubbles in the process of injection moulding of aircraft branch frame as the
optimization objective, the weld marks and bubbles near the gate were eliminated by optimizing the gate position and
changing the gate form. At the same time, the consistency of the position and shape of the weld marks and bubbles in
the process of moulding was found. The orthogonal test was carried out with the process parameters of the gate diameter,
mold temperature, melt temperature, injection time, V/P conversion volume and pressure holding. Through optimization
of process parameters, multi-objective optimization of weld marks and bubble defects was carried out. It was found that
gate diameter had a great influence on weld marks and bubbles. The optimum combination of process parameters was
obtained as follows: die temperature of 60 °C , melt temperature of 245 °C , injection time of 5 s, V/P conversion volume
of 99% , holding pressure of 245 MPa, gate diameter of 1 mm. Meantime, the consistency of weld marks and bubbles
affected by process parameters was found, which proved the consistency of weld mark and bubbles in formation
mechanism, forming position and shape, and the degree of influence of process parameters. The final weld line length
was optimized by 35.66% and the bubble area was optimized by 26. 74% . The study on two influencing factors of gating
system and process parameters optimization provides reference for future research on weld marks and bubble defects and
eliminating weld marks and bubble defects in engineering production.
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Figure 3 Optimal gate location analysis process
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Figure 4  Gate location after improved
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Table 1 Experimental design of gating system
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Table 2 CAE result of gating system experiments

LT JEHIRL/mm i/ mm’
1 210.84 225.25
2 198.55 212.70
3 244.42 235.72
4 240.55 232.19
5 157.68 192.13
6 151.35 189.92
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Table 4 Result of orthogonal test

SR IT S Y,/ mm Yz/mmz LEFT Y\/mm Yz/mmz
1 147. 66 185.35 14 170. 15 212.96
2 154.08 184.21 15 181.40 214.25
3 176.92 219.91 16 193.60 223.14
4 168.75 207.35 17 160. 80 183.50
5 166. 50 205. 84 18 181.58 235.48
6 190. 35 213.63 19 174.08 209.52
7 145. 68 178.96 20 194.20 213.80
8 146.87 174.50 21 165.55 207.42
9 158.03 194.78 22 186.76 222.80
10 166.71 204.20 23 172.50 208. 84
11 159.85 202. 16 24 177.36 215.91
12 161.46 205.35 25 183.50 209. 16
13 148.21 185.72

RS OBERMESH

Table 5 Range analysis of weld line ~ mm

Sk S ky ky ks ky ks W D
A 162.78 161.53 164.21 180.85 177.13 19. 32
B 171.40 161.75 165.22 169.67 178.46 16.71
Cc 170.58 174.48 170.80 170.84 159.82 14. 66
D 166.77 167.99 176.34 168.59 166. 81 9.57
E 162.82  167.41 168.94  177.65 169.69 14. 84
F 159.83 159.16 181.82 165.72 175.45 22. 66
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Table 6 Range analysis of bubble ~ mm

2

ISk S k') k'y k'3 L k's W2 D'
A 200.53 193.21 204.09 213.09 212.83 19. 870
B 206.34 194.96 204.89 208.10 209.45 14.490
Cc 212.16  206.09 206.15 203.90 195.45 16.710
D 201.62 202.64 207.83 208.69 202.96 7.070
E 194.70 205.16 209.28 208.66 205.95 14.578
F 193.74 194.77 214.78 201.21 215.24  21.500
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Figure 9  Effect of technological parameters on weld mark length
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Figure 10  Effect of technological parameters on bubble area

R IR AN AL o0 A 8 TEARARR, i PR <
LA 7 A TR DR R e AN R B0 R AR R
(3 Pl e C it 8

Qb A B PR A 3883 22 W BN OR RS AR K
TR LR B 2 T2 R MR Tl SR 110 v 20 3 R i 52
R L, DRI, B L B XA IR A R SRR

(B H AL B AGE LB 00 28 AR I L A He IR
IELFE AR FESEAAL A T e 1 B ARAE

=24
ALl

=4
AL



.82 . B THI# Light Industry Machinery

2019 FFEEE5 A

SR, LR 1 EAR 30 2 R R B 5
IR AL T DETE R G HIR A I A R RRCR
3.3 ET TOPSIS ZHTZSH Z BIRML

TOPSIS i Z5 TRE A IR JT R 2 HAR A i
—FlE TR TOPSIS 24 4 Bk ¥
FEREEST (I AL TR Ny CAE B0 (8 3017 A o
b, A AL B FR A ACEE 2 8, SR )5 115 TOPSIS 3
MREC o

K 04[] A A B 49 40 S8 B D X0 14 A
16 Rt AR

VG REPVSE PR RSl o R IRA R V< E AN DR ol SRR
I« AT TR AL A R
TN A AT -

X
Ao, WAL 94 KR i 2R R K H G,
IR, 5 ) TOF R R R .
RIVEIE AT R o, B RTOF
bR
H; =—k2jzlsijln Sio
Rtk = s, A TR 5 PG
HAR BRI
R
Zizlx’i/
59 B (5 BT
e, = 1 —HjO
50 TS EUT 7 K

e.
w, = .

j )Y j’-n:.ej
U om PR BRI, SO AT BR A BEAN 1f B
2R SR, e m = 2
TER BB PN HEAR I R o, 5, AT LATG 2 .

D! = \/ijle(a; _“z:f>2;
DL_ = \/ijle((lij_- _aij>20
TOPSIS P F84L
D~

C.=—""—
] D! + D,

i

IRZ A TOPSIS PN EEL €, ik 7 fis o

o

%7 TOPSIS 2253 4 7
Table 7 TOPSIS comprehensive evaluation

Y,/mm Y,/mm Dt D~ C;
0.226 8 0.2327 0.009 48 0.051 00 0.843 296 827
0.2119 0.208 5 0.01240  0.046 40 0.788 987 664
0.200 9 0.198 8 0.04420  0.014 90 0.252 570 726
0.209 5 0.200 9 0.03400  0.024 90 0.422 551 163
0.207 4 0.197 7 0.03200  0.027 00 0.457 945 429
0.226 0 0.218 6 0.049 10  0.012 30 0. 199 636 666
0.196 8 0.190 7 0.00392  0.056 20 0.934 673 245
0.184 6 0.1895 0.001 40  0.057 80 0.976 366 103
0.173 0 0.1820 0.021 07  0.038 00 0.643 236 490
0.208 3 0.2213 0.031 30  0.027 60 0.467 911 745
0.184 4 0.172 4 0.026 20  0.033 40 0.560 306 232
0.192 4 0.193 8 0.028 90  0.030 90 0.517 030 119
0.172 4 0.1899 0.009 96  0.050 40 0.834 807 792
0.202 3 0.1958 0.037 40  0.021 80 0.368 224 673
0.179 3 0.1822 0.044 40  0.014 60 0.248 274 904
0.194 1 0.194 4 0.05420  0.006 50 0.107 323 775
0.188 8 0.188 1 0.017 70  0.042 30 0.705 513 602
0.1825 0.194 1 0.05280  0.008 83 0.143 379 310
0.228 0 0.2327 0.038 10  0.020 70 0.351 236 259
0.2119 0.208 5 0.05130 0.011 80 0.187 535 584
0.200 9 0.198 8 0.03220  0.027 10 0.457 225 565
0.209 5 0.200 9 0.050 60  0.008 35 0.141 805 717
0.207 4 0.197 7 0.036 90  0.021 80 0.371 371 231
0.226 0 0.218 6 0.04270  0.016 10 0.273 427 847
0.196 8 0.190 7 0.04360  0.016 40 0.274 072 026
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Table 8 Evaluation index C; range analysis results

W mEl MfE2 BE3 M4 BES HE

0.553 0. 644 0. 506 0.299 0.303 0. 345
0.433 0.618 0.516 0.412 0.327 0.291
0.393 0.392 0. 442 0. 459 0. 620 0.228
0.512 0. 494 0. 360 0. 441 0. 497 0.152
0. 609 0.482 0. 409 0.358 0.448 0.251
0. 648 0. 647 0.263 0. 506 0.318 0. 385
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