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Quality definitions

Level 3 Quality definitions

Temperature parameters
Barrel/Nozzle/Cooling medium
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» Nozzle /Cavity

Sequence and movement

Melt temperature
Nozzle /Runner/Cavity

Melt pressure

Melt front flow

Clamp/Filling/VP switchover Maxi

aximum shear stress i
point/Screw speed/Injection _ stripe
volume/cushion volume Cooling rate Residual stress
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Dimensional stability
Shrinkage/warping deformation

’ Apparent quality
Shrinkage marks / Fusion marks
/ Scorch / Gate halo / Silver

Fig. 1 Process variables of injection molding

B R R G T R R IR 2 A AR A R R
fifp R B 2% ) AL, A O R AR LA R . AR B
FRR IR AE DT AT L B KRG o T AR HE R
TR T+ SR AN BOR 4 3 KK

Pandelidis %5 2 H (1) 3 T 2R EF I £ X R 4858

I AR R 1 777 R o B 2 e o %) 7 A LR, S IR
7T 22 T B ) 0T ARLHE B I 4 A R AR 2 4 ) A ok
JEY JanFEH R ERX RG] A @l |
R AR A ) L B ﬁ%éﬁiﬂiiﬁuﬁﬁ%ﬂﬁﬁﬁ%
ITT 5 1 R — R e, Bl R IR X R4
oK S ] o Gk B (1) 32 AP AR A . Kameoka 5538 1 % 4
FEFER R T — AN ET AR E X RS, o] DL A 2
SR IR 5 i SRR 42 IET . Shelesh-Nezhad 55 472
7T R NR S TR RR, By
Jedk T R HEE IR VI 4R T 2 S5 e , 58 5
THRUHEEE W T RS2 T2 S50 tb , A e+
TR T2 S HOAE W RCR FIAER PR

ST 5 EH T 25 T 6 LR T ) R AR R =
Xof o] it S5k B R P ) R, RO ARME T2 S50 Ty
), oA S B AT RS il AL TR 4 . DRt 58 N 1 od
T AN HE 3 b P ROR T SCAB RKT i) ot S5k B a2 AT E S
ST ZSHREIE IE . BB 1RO 51
JiEIE A S A 1) 2 R RR R A N B — K
B 4 B 55 AL A, ROR i AL T Z R EL AL i FE i &2
Ao JE AR A T 1 A RS A HRTASORY] HE 2 (1)
LTEZEZHMA RS, B Jeilad L HE B Se I ah T2

SN E , P FH RN HE 22 A st o J62 S R0 Wi 4 R
SFHRFE. Chaves 5542 H L T RO T X R &
FE 5 1 M) & SR B 10 5 1 3R AE e Ak Ol S B 3R AE JF 52
WLZZHMAL, EREWZRF AR THS
LB 40%M
1.2 SEfHERE

SE A HHE HE TR FR S 22 400 HE L, 2 DS AR Sy R R
TG M4 H B b v BURR I AE 554 E bR &R A AL R 4
T I AE O AL S R 3R AT B AR S B e e 7 3207 AE
TR TSR E T, RN 52 50 il
LUK TE R L2 SHOH, SR RS0 TAEZ 4
5N TRBE TAE B %Al . Kwong £ F 22 i sL
5] B R B 7R B T2 S 5 e , HOoR
VBN o8 2 G b 78 >k S BT = 24 ) S i ™ .
HE R SE 4 110 T Rl R AR AE 2 49 Y 9 R Y T
SSHR B E RS, HaB v B R EH AR E 4
55U S S s 70 il 2 (R AR B, K R AR BLRE B v
ZE0 I AR 4 5 o5 SR s K FL AR 2 B0 v H AR R 1)
il ZITERNR B MR EE & TR T ZESH
DA TT IR o A B H A R BE SRV S S {8 BE VK B o 5
151] F27: A 22 48] () 16 B R R RN TR R PR 2 A TR A
R FL 2R ) I 9 52 380 S 451 P8 A A i AR R SRV 1)
il
13 #HEFS

BLER 22 ) o2 0 2 YRR T BEATLAR AR SCHF ) &
BLP e e R RN T 2 o 2120155 22 b N R e



113

LR R R T A R AR 167

SR B A AR A A S 32 05 Sy o R A A 11 R
FE B AR (4006 AR A X HioH ok R A AR AR S
3SR

N T 28 ) 248 76 IS 52 4 B0 0% & 07 T (R A 354
HAT DU R BAEE B R T 2S5 565 R &S5
2R A RN . H AT Mk P — R T ST B A
LA I 37 S 56 1 7 =Xk SR A5 T SR odi Y DA 22
285 31, I HE TC AR Ak STk o Bt A A kAT i AR AR
o, AR T 2S5 e Tl . Kwong 55 8 i C-
MOLD #5352 50 T1F 7 HAL) 2 1Y) Aot 40 I 24 R 38 A B
HIRA RAREA SR VI T2 S50 ) (8], IF
Wiz RGN T F AR A=, UE B T 42 W
LRAEVE I T2 2 JUW Uk W AU 1 98 8 I FH AT s
Lee 55 1 11 22 [ 2% A BH LI 2R AR 45 &, DA B0 45
RSB S AR BRI R B L 5] NI 2 o) ok &
R AEE B 00 5% 22 , o 248 TR 2R 35 1) 1) Jo 2 00 A %o
RAEANH 0.662% . KL F B AL (PSO) PR L BT 4R
F14 g il B AN B PR R AR, AR T 4
28R (AR TR R . Xu 254 2 T BP-PSO Tl
B AR AT AR 4 T2 SR T AR A A R, A AT
B T2 NG Z W RS R e R T2 5
™, Chen25:#4% T ANOVA-BP-PSO IR & Tl #H Y,
T 5C 3T T S G R A e EL G S T 4E T2 TR A
I BP i 28 ) 2% F11 PSO H4 5t £ Fi0 0 2% 115 1 EL i )
WG GHRARR T ESH . MTREMRENLTZ
T PO LSTM i 28 ) 265 33k AT T B 84 1 9 e, B iE
T LSTM #4125 [0 4 75 ¥4 Y8 i ot Joft 2 T80 7 T ) ]
FUAER M, FF R R 5 88 T 2 S T 8 RO SR B
P, BT TR B U R A HERF 26, SR, o T
25 I 245 1) o 28 TN 225 SR 52 1 0 B 0 4 L B A YT AR
I 2 B0 BR ] 5[] R JFL € B [ 4 ) P ol %) T A 1tk 222
A A P 25 e = Rl IR 1) 4. RN @
5 NIE e 5 2 S At v S50 A B4 A 2 1 1) R
Hopmann %5 3% F 175 5: W 2% 1T 7% 2% 2] % 22 44 25 74 FH A
FEEAT 3 BT, 8 B 16 7 VA I 2 B R A
/D 88% , 1 RUHE e 1A 2 I 4% 1) S F AN B2

FHEG N TR 22 X 4%, SR ] S AL R (19 42 1) 2 o
(RBF) A DL 5K I 3% 2952 R 350 1) o A0 00, o 300 4 i A
g S B AR T 44 48 BP #1424 . Hashimoto 253 it
1 1) 5 R 250 D) 28 o YA S P TR AT AR, B AR P A
IR RN A P2 4G 2R 3 2 (8] SE B TSP Kitayama 25
I8 3 RBF %o ey AH AL FE 5 AF AR A0 485 SR 3R AT 237, LAO 2R
JE SR ] o R T DR AR Ak E A SR AT T TR ¥ AL TE T
T KB, A RLRAR T A 7 R R AR

Yang 55 75 K G 73 5 R L2 T AL T L E S RN
i T 5 X RBF TS Y G o 1208 A S 1 i) it 2 0
2 FNEE B ZE ARG BTN , P35 iR Z2 38 /N T 5% . AR
H1 T RBF 00 45 2R 55 2 o B b o s s U G, 3
BB RCRAE T B A 32 B BK BN - F R

HH BN T X 2%, ey 37 e R (] 51 B3 5 A B/
FEA R 2884 . Turng 55 ¥ UCK Tl RE ) VR T
SZ R 1% 53T LA R I AT 45 R B A
FEVPAtT , DA R I 4 O WA 7 170 5 ARSI 1 s 8 0
FEVESE T2 AR B P s 7 07 855 A et
AR [l A AR, 55 2 H AR AL 7k il 1
TE 2 TS A PR T, T B T 44T 50
FAFREK MR, SRS R s AL T
VE 28 5 AR A B AR A O 25 5 38 A% BVA R AT TN AN
PO, SEBL T SEDRE A 5 el #1222 1) 3 2 T2 AL
e U7 R G T A B A DA A HUE B R
PR E I Ab 2R RE ) 8022, IX IR ]V HAEE B T 25
HCTI 5 ) Tk A N

2 FERBEIZSHMBENIME

1T 8 5 W AR A 0 T O B R P AR PR B
ST 95 A (N SR It U B S SR e A, B
AR T 2B BB E AR R KR GBS (b
A 7 i o) R 0 9 2 L L 0 2
F s 1 B PR A% i R T BRI . MR S A4 PVT
B, BEYEN LA b h TR ) L A A 0
B TR 0 E T ¢ T 2 B 3 A OB K i
Al ) K A 1 U 30 T B 1 L
T WU S AR PE B 1 T By YL R B )
FYTE N AE T 5 B A7 E I 0 R 75 20
IS D24 3 DA T T SRR P, T A S R
FR P LR 0 2 M1 7 25K B3 ) R R, 7 T T
B PR B L PR T 1 Tk
)V S 4) EE A RE E FA 24 0
PRI, 1 B AL B AR T R R .
ST RS S ) R S B Y % R R S
AWK R — S S BN BT AR AL R 2
ok T LA S 0 AR BRI I T 7 £k K 0y B
B S 75 PR 0 2 B0 5 R AT
21 EFHESIMREBER

L8 2% 31 11 B R R K R B A
2 R e O L SR B R K i R B R
R B2 )5 J O 5 3 BN B i 4 i
AT T T ) 0 T O SN BB IR B T L



168 TR TR

2023 4F

5 (1 v S AT R B o AR AR A WA AR T B R, 4
A TR E 5 0 3% 1K 77 I R AR B R A A
SR, 3 T 5 0 8 o Y o R R b R S O 1Y
T2 B — SO RN e P R B T S B
() B IR 2 2 o 5 45 0 ok A AR ) BV A5 3 24 iy
SR B 220 S 3 5 4% 1) o DA B T — B a0 s ok i, 52
LT T B (RS R R AR Y. Gao SFEENL T T
T SCTRUIN A ) £ O A o) 2 ok S BV S Ol ) R
B i), 45 B s 4 A R i R i B R P A
SEMEDY, PR TR TN ALE RS I E S
i, LTI AP A () 3% AR 2 2] T 10 S R 4%
HPEREL T S PID 5 R4 . TR H THT
16 1E T [ 3 . SIZ B I A P 9 S 8 R kAR 2 3] 3 ol O
15, 1% 07 70T AR F D3 e v i b R — LR 1 ik
2 1 HEAT ¥8 5, R AN B T 4 R 1 R
MO, AR FEARE Y B R AT DLE Ik )y B 2R 5 i FE S 4
() — BOME T DA DR 1 & BAT I = B R L (R K&
I 2Rt 75 SR O BR ) 1 I ARSI
22 ETHEZEMNNYIEER

3E T 2P0 3 35 R R AR b 35 25 5] S As R h E
W, S BE BN T 2S5O W& ROR S R A
Ao B FTN I 1 A R A SRS IR R
3T AR S5 5 A Ak R 2 ST I R ) FR AR A, S B RR
RS FE P B W A0 T2 IE R . X A o
FE R R TR R ) o AR R M g v B AR g
1 18 5 Sz B2 fis P g 42 )T B ) BT — B
PEOT . AR S R R B R SE B T R AW R
BRI g P 28 ok B s A R £ M B 41 T 5 (R SR AE T
159, Ricardo 2% $& H 38 3 1 #2455 L5 B DARM2 v G
JE 1A 7%, 45 B WoR 1% 07 1] DUBH R AR T P
mRMAEN R . RN SRS T 7R
AR A R % e . 2 I 1 428 S BE . Hopmann 55
5 S B 70 BB AN R A ) (A SR B R BV S
WA SR EAEHERMECH, IS ERED
PVT R 1 5t 77 8 S ok B2 452 77 ot ot o 1) O 428 3
W o E T VA ST S JEE Y SO R R R w6 R A%
25 1 R0 B HE P 5 >R T AROK BBk R, % ORI A 428 SR
B Rl A B L S T SRR 7R I

Chen %5 ) F 14 505 2 1 ASS AR 2 e e M 0 A5 L
3 BUTH] AR 20 IR A5 5 28 S T KB & R oo o 2 110
RAEBLAY , H7E B FE K K AR 5 B A 1 B
AL BET A R T TR R R . FEAE
AL TR AR PVT AL I RS 8 1 5
NV ) 33 5 R 7 F X0, Tait 77 R, 308 5 W 0 428 Ak 78 A

IS Rl PS8 R s 0 00 1 2 A T A R I 7, A R
e 0 R R AR AR E MR . Hwang S5 7 15 A1
P b0 B A IR T I I N v 2 e R U T ) A
A BIAE ) 2 25 U B e T i o B RV 1, 1277 72T BA
FE AT R B 2 A2 AL I AT 2008 i 7 o R A R E TR
Huang 55 @ 37 1 $ AT W AR SR i o7 B 1) 0% R,
LA AR o R v A N L A R AR AT T S R e T
R B A RCRBL T R — B . B,
Huang 55 VR T T 56 e i A7 B L 3 S 34 2 A R I s
JIx A o A E MR A S LA e AR T B
i AR IR 1 7 2 B2 TR ORI IR 77 LR T
JRE BRI 5. AR A EAR A e R B
PR ] 5 LA b5 3 R KRS e 2 5 BRI 76 N 4 3
Tof 7 ST GRS s g R it RS TR 5 G AR Y, S
T I AN B AL AR 15 DT o Sk . A
838 R AT IS - B AR S T AR IS R
S B R ALY, 30 3o 9 T O I A B R T 0 S B
TSR Eh &S M L K FT1Z 07 I ] R RS T
1.2% T F# 2 0.19%. VFFEF AR5 1 2 TR i
LR IR I S B R A R 2R P B RAE R AE AR T
V5 MRFE A (0 22 I B I 1R 235 B A T S R SR A A
RIS T s e M B s 10 £ RS 2R S8 PA) S e R 4%
PR T E T ] 5 R R R AT R T 50% ~
70% s Ge Bz /R A5 B TR IR 70 - B 2 4R 1 T
TS s 70 20 25 R R SR G I R R S I 4R T
Ja 93 s 77 0 v EE R BRAT RS P R SIE BILI 1 e SRR 1Y
— AT, R TE Engel 2 W S8 A B K&
(RANAEE R

3 458

I 2 K 2 T A3 P T T A T AT AR 1
AR R L Pl AT G B o) 3 SR L R A
5 AR W 30 o M R 2 4 5 T A
el BT AR TSR T 1) 5 2 A S0 1 v S
T AR B A R 9 Y TR R s A
SRR AL S A & . RIS AT LA
7 ot e o U % S T R A BB 10 o e
(176 28 M AR 5 LR T L 1 9 A E AR IR
— DR T8 4 35 4 1 B R A BEAL KT, B A S
82 TR B8 o 3 7 o B A

S E 0k
(1] B2, W<, s, 55 . FmEsE R b LR85k 2 J 8



113

LR R R T A R AR 169

(2]

(3]

(4]

[5]

(6]

(7]

(8]

[9]

[10]

FHBTICHERET]. Wy T MR R 5 LR, 2021, 37(10): 183-190.
Ma Y T, Xie J Z, Wu G J, et al. Progress in preparation and
application of electromagnetic shielding special engineering
plastics [J]. Polymer Materials Science & Engineering, 2021, 37
(10): 183-190.

8 e, W R JE R A A S T S A
[7]. B FA R 5 TR, 2014, 30(4): 123-126.

Fu X L, Hu X X. Process parameters optimization based on
response surface methodology and genetic algorithm [J]. Polymer
Materials Science &Engineering, 2014, 30(4):123-126.

EAFTE, FE N, FIAS, AF TR ST R A S 2R s A I U
R T 2SR, B T AERL 2 5 TR, 2013, 29Q2):
178-181.

Wang M H, Dong J J, Zhou J, et al. Optimization of parameters in
sequential injecting molding process for family mold using
response surface methodology [J]. Polymer Materials Science &
Engineering, 2013, 29(2): 178-181.

Chen Z, Turng L S. A review of current developments in process
and quality control for injection molding [J]. Advances in
Polymer Technology: Journal of the Polymer Processing Institute,
2005, 24: 165-182.

Pandelidis I O, Kao J F. Detector: a knowledge-based system for
injection molding diagnostics [J]. Journal of Intelligent
Manufacturing, 1990, 1: 49-58.

Jan T C, O'Brien K T. A user-friendly, interactive expert system
for the injection moulding of engineering thermoplastics [J]. The
International Journal of Advanced Manufacturing Technology,
1993, 8: 42-51.

Kameoka S, Haramoto N, Sakai T. Development of an expert
system for injection molding operations [J]. Advances in Polymer
Technology: Journal of the Polymer Processing Institute, 1993,
12: 403-18.

Shelesh- Nezhad K, Siores E. An intelligent system for plastic
injection molding process design [J]. Journal of Materials
Processing Technology, 1997, 63: 458-462.

P L T AR T T B S A R A et 0],
U587 98, 2013, 29(3): 77-79.

Li Y F. Fuzzy reasoning- based optimization design of injection
mold process for thin- walled parts [J]. Mechanical Design and
Research, 2013, 29(3): 77-79.

Zhou H, Zhao P, Feng W. An integrated intelligent system for

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

injection molding process determination [J]. Advances in

Polymer Technology: Journal of the Polymer Processing
Institute, 2007, 26: 191-205.

Chaves M L, Marquez J, Pérez H, et al. Intelligent decision
system based on fuzzy logic expert system to improve plastic
injection molding process[C]// Advances in Intelligent Systems
and Computing. Spain: International Joint Conference SOCO’ 17-
CISIS’ 17-ICEUTE’ 17 Leb6n, 2017.

Hsiao C C, Chuang C C, Jeng J T. A hybrid case base reasoning
system for forecasting[C]. Kanazawa, Japan: 2017 56th Annual
Conference of the Society of Instrument and Control Engineers
of Japan (SICE), 2017.

Kwong C K, Smith G. A computational system for process design
of injection moulding: combining a blackboard- based expert
system and a case- based reasoning approach [J]. The
International Journal of Advanced Manufacturing Technology,
1998, 14: 350-357.

Yu S, Zhang T, Zhang Y, et al. Intelligent setting of process
parameters for injection molding based on case-based reasoning
of molding features [J]. Journal of Intelligent Manufacturing,
2020,33: 77-89.

LA . B o~ ] PR B FLVE Y 5 B IR 9T [D]. B8 T LAE
BARKE, 2022

Cui Y H. Study on quality control of bumper injection molding
in Company B [D]. Fuxin: Liaoning Technical University, 2022.
AP T BB B HLAERE S #15hR & 2 H AR e
WEFT [D]. ] AR TR AR, 2022.

Yu B Z. Multi- objective optimization study of energy
consumption and product quality of injection molding machine
based on numerical simulation [D]. Guangzhou: Guangdong
University of Technology, 2022.

Silva B, Sousa J, Alenya G. Machine learning methods for
quality prediction in thermoplastics injection molding[C]. Cape
Town, South Africa: 2021 International Conference on Electrical,
Computer and Energy Technologies (ICECET), 2021.

Zhou J, Turng L S. Process optimization of injection molding
using an adaptive surrogate model with Gaussian process
approach [J]. Polymer Engineering & Science, 2007, 47: 684-
694.

Yang D, Lee J, Yoon K, et al. A study on the prediction of

optimized injection molding condition using artificial neural



170

TR TR

2023 4F

[20]

(21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

network (ANN) [J]. Transactions of Materials Processing, 2020,
29:218-228.

Chen J C, Guo G, Wang W N. Artificial neural network- based
online defect detection system with in- mold temperature and
pressure sensors for high precision injection molding [J]. The
International Journal of Advanced Manufacturing Technology,
2020, 110: 2023-2033.

Mok S, Kwong C K, Lau W. A hybrid neural network and genetic
algorithm approach to the determination of initial process
parameters for injection moulding [J]. The International Journal
of Advanced Manufacturing Technology, 2001, 18: 404-409.

Lee C, Na J, Park K, ef al. Development of artificial neural
network system to recommend process conditions of injection
molding for various geometries [J]. Advanced Intelligent
Systems, 2020, 2: 2000037.

Xu G, Yang Z T, Long G D. Multi- objective optimization of
MIMO plastic injection molding process conditions based on
particle swarm optimization [J]. The International Journal of
Advanced Manufacturing Technology, 2012, 58: 521-531.

Chen W C, Liou P H, Chou S C. An integrated parameter
optimization system for MIMO plastic injection molding using
soft computing [J]. The International Journal of Advanced
Manufacturing Technology, 2014, 73: 1465-1474.

TR B AR TESHOR Re i B AL [D]. dbat: dbatfe
TR, 2022.

Zheng F L. Intelligent setting and optimization of injection
molding process parameters [D]. Beijing: Beijing University of
Chemical Technology, 2022.

Lockner Y, Hopmann C. Induced network-based transfer learning
in injection molding for process modelling and optimization with
artificial neural networks [J]. The International Journal of
Advanced Manufacturing Technology, 2021, 112: 3501-3513.
Hashimoto S, Kitayama S, Takano M, er al. Simultaneous
optimization of variable injection velocity profile and process
parameters in plastic injection molding for minimizing weldline
and cycle time [J]. Journal of Advanced Mechanical Design,
Systems, and Manufacturing, 2020, 14: JAMDSMO0029.
Kitayama S, Miyakawa H, Takano M, er al. Multi- objective
optimization of injection molding process parameters for short
cycle time and warpage reduction using conformal cooling
The Journal of Advanced

channel [J]. International

[29]

[30]

B1

[32]

[33]

[34]

[35]

[36]

[37]

Manufacturing Technology, 2017, 88: 1735-1744.

Yang J, Yu S. Prediction of process parameters of water-assisted
injection molding based on inverse radial basis function neural
network [J]. Polymer Engineering & Science, 2020, 60: 3159-
3169.

VT, VRO, KA &5 2 TR R R E R R 2 H
PR 525 (7], 2R Tk, 2022, 50(4): 94-98.

Xu F M, Xu Z B, Zhu K, et al. A multi-objective optimization
method for injection molding quality based on Gaussian process
regression [J]. Plastic Industry, 2022, 50(4): 94-98.

SR, BUNF, JAk, 45 BT e il AL s R A
A TEZ BT (1] U BT 5 #1iE, 2013(3): 17-
19.

Ma J Y, Liao X P, Xia W, e al. Injection molding process
modeling and process parameter optimization design based on
Gaussian process machine learning [J]. Mechanical Design and
Manufacturing, 2013(3): 17-19.

Kuram E, Timur G, Ozcelik B, et al. Influences of injection
conditions on strength properties of recycled and virgin PBT/PC/
ABS [J]. Materials and Manufacturing Processes, 2014, 29: 1260-
1268.

GRS, XAV YR S R A AR N 4 ) B A
[7]. A R AR 2 2B %L, 2020, 37(1): 77-80.

Liang H W, Liu H Y. Model predictive control of injection speed
of injection molding machine and its simulation [J]. Synthetic
Resin and Plastic, 2020, 37(1): 77-80.

Yang Y, Gao F. Adaptive control of the filling velocity of
thermoplastics injection molding [J]. Control Engineering
Practice, 2000, 8: 1285-1296.

2, AT . AL S R A R A AR ST e (0]
St TRE, 2009, 16(4): 429-431.

Li X, Xia B K. Model predictive iterative learning control of
injection speed for injection molding machines [J]. Control
Engineering, 2009, 16(4): 429-431.

E AR . VLI AR ST HI R ST (D] JERA VLA L
AR, 2021

Wang M L. Research on iterative learning control of injection
speed of injection molding machine [D]. Shenyang: Shenyang
University of Technology, 2021.

Zhang J, Zhao P, Zhao Y, et al. On-line measurement of cavity

pressure during injection molding via ultrasonic investigation of



113

LR R R T A R AR 171

[38]

[39]

[40]

[41]

[42]

tie bar [J]. Sensors and Actuators A: Physical, 2019, 285: 118-
126.

Zhang C, Zhao P, Xie J, et al. Enlarging density measurement
range for polymers by horizontal magneto- Archimedes levitation
[J]. Polymer Testing, 2018, 67: 177-182.

Correia L, Brito A M, Faria L, et al. Dynamic temperature
control influence on pressure during injection molding of plastic
parts to improve part quality [J]. International Journal for Quality
Research, 2020, 14:635-646.

Chen Z, Turng L S, Wang K K. Adaptive online quality control
for injection - molding by monitoring and controlling mold
separation [J]. Polymer Engineering & Science, 2006, 46: 569-
580.

Wang J, Mao Q. A novel process control methodology based on
the PVT behavior of polymer for injection molding [J].
Advances in Polymer Technology, 2013, 32: E474-ES8S.

Su C W, Su W J, Cheng F J, et al. Optimization process
parameters and adaptive quality monitoring injection molding

process for materials with different viscosity [J]. Polymer

[43]

[44]

[45]

[46]

[47]

Testing, 2022, 109: 107526.

Chen J Y, Liu C Y, Huang M S. Tie-bar elongation based filling-
to- packing switchover control and prediction of injection
molding quality [J]. Polymers, 2019, 11: 1168.

Huang M S, Nian S C, Lin G T. Influence of V/P switchover
point, injection speed, and holding pressure on quality
consistency of injection - molded parts [J]. Journal of Applied
Polymer Science, 2021, 138: 51223.

JAAEIE . TR S O R B A M 5 7 — Bk i) (D).
DA TR, 2018,

Zhou X D. Plastic injection molding process dynamic
compensation and product consistency control [D]. Wuhan:
Huazhong University of Science and Technology, 2018.

XuY, Xie P, Fu N, et al. Self-optimization of the V/P switchover
and packing pressure for online viscosity compensation during
injection molding [J]. Polymer Engineering & Science, 2022, 62:
1114-1123.

G- Bk A3 AR AL R S T R e g o R 30 4 g v A
VE¥ARL: FE, 103112138[P]. 2015-04-08.

Progress in Intelligent Technology of Polymer Injection Molding Process

Yitao Ma', Jing Li', Nanhong Fu’, Xiaolong Jiao®, Pengcheng Xie

43 Weimin Yang"*

(1. College of Mechatronics Engineering , Beijing University of Chemical Technology, Beijing 100029, China;
2. Ningbo Zhafir Plastic Machinery Manufacturing Co., Ltd, Ningbo 315830, China; 3. Haitian Plastics
Machinery Group Co., Ltd., Ningbo 315801, China; 4. State Key Laboratory of Organic Inorganic Composites,

Beijing University of Chemical Technology, Beijing 100029 , China; 5. Interdisciplinary Research Center

for Artificial Intelligence, Beijing University of Chemical Technology, Beijing 100029, China)

ABSTRACT: In view of the high precision manufacturing requirements of polymer injection molding with high

precision, high efficiency and zero defects, the traditional process parameter setting methods and production process lack

precise optimization in terms of production cycle, production cost and quality control, etc. The current intelligent

response strategies and solutions of injection molding process were reviewed. For the intelligent setting of process

parameters, the current mainstream research ideas were summarized from three aspects: expert system, case inference

and machine learning; for the adaptive compensation of process disturbances, the current research progress was briefly

described from two aspects: the agent model based on machine semester and physical model based on online monitoring.

Finally, the future trend of intelligent development in injection molding industry was summarized.

Keywords: injection molding; process parameters; artificial intelligence; intelligent settings; disturbance compensation





