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Research on Temperature Control and Computer Simulation of Injection-Molding Machine Barrel

Fu Rao
(Mianyang Vocational and Technical College, Mianyang 621000, China)

Abstract : The barrel temperature of injection moulding. machine-is controlled by means of combination of fuzzy control and
proportional-integral-differential (PID) control. At the same time, the barrel temperature control is simulated by using MATLAB
6.0 software as the simulation platform. It was found that the fast response rate and the stable heat preservation process could be

guaranteed by using the fuzzy control method and the PID control method-during the heating process of the barrel of the injection

moulding machine. In addition, the simulation results were verified by the actual injection experiments. In ten groups of experi-
ments, the temperature error of the barrel is less than 2% and the warpage of the product is less than 0.059 mm.
Keywords : barrel temperature control ;-computer simulation ; proportional integral differential control ; injection ; warpage

VA DL B BRI T s 13 T — 152 3
P, LRI Tk A b A vl R B
JE 155 2R SR DAL AR Tk 28 T 250
SR i ) T A A A e

FEARZ NN T 2800, B ALARLE IR 14
LW T LS8 WX ™ 5 T 152+ i 3%
o AR TR & S B R e s RTRE AR | B
SRS 5 b AT R i IR B U] 2 R B R B v 22
WERRSE 4, e ™ 45 U0, Rk, £E T 58
Tad AR R IR EE R T T A
B, A 2 A A5 IR 4 T R R IR B 4 o A
Byt LA, ANt BRI 1 7 3 FER TR 42, I BB RS A
—E TR LRI S T AR AN L ] — AR
53 = 507 (PID) ¥ & — s UL Aok g Y B A ik,

LA R R B AR DL R SR 2 TR TR R
AT BRI S T EHFELSEH) PID
PR SR L A T e 3 AN [ ) Ty v R A
IV BRI AT, IR H & 2 J5 1Y PID 5 i vk Xt
TEYBALARHET IR AT . AR Matlab %k
PN A A, W B LR R R A T T AR
PGB, 5ok, it SEBR N TSC g6 0E T AT e sr i
PID 32X 1 S MR 1R B R 48 O RCR A RS T
FHREIN T 254 77 i i T e 4 o
1 ZIERS
1.1 Simulink Z

L Matlab # 4B r f5 BT 6, 28 A A 1 H
A Simulink $§4>, LAig 47 Simulink {5 EREFF . %
RS AL S 1 g S BRI HA Y 2

WWESE - (158, M2, EENFEEN BT 5 HEME E-mail : furao2202223@sina.com

Y #s B HA: 2019-11-07

SIARE: A5 . EEYURH TR AT AL EARSE [0, TRRMRLHI , 2020, 48(1):72-75.
Fu Rao. Research on temperature control and computer simulation of injection molding machine barrel[J]. Engineering Plastics Application,

2020,48(1):72-75.


杨超


A58 TR IR R R AL BT 73

AT G, B S A\ T R KT T B
U — 3 B LR 4, 58 U B 6
(5
1.2 #EBERE

SERGAA YRR G B 20, BRI
175°C, i s shil o 140°C, Wt & ud, 4
RHE IR AN T 140°CHF, B G F LRI #4; 2t
fAT IR BE 5 T 140 °C I BT A 45 1k Ak, A1
FRAS TR IR AT 0 A, ol g B R A
175°C.,
1.3 BBk

R ik A A TR B R 44
G308 BT AR ) R B SR O WS R 951050, R
LIGTEIBN T AR BHER A 175°C B ER B
S 30°C, ST /18 100 MPa, {4 %+ /14 5 MPa,
PRAEEF ] 30 s,
2 BIEHEE PID =458 @&

£ Simulink {75 FL A2 7 v 82 57 B8 PID 45 i 45
FHOCASE AR AL, B P i AR an & 1 s, Hed, KO,
Ki, Ky 2350k He A9 eR 50 R0 eR BRI 7 R ARG 2R
B, FEREHIREF RN T Smith FAL RS2, LA T
AT T R R A, SR Ik )7 i 2 45 A 19
A0 i J RS o, SR BB L T A ™ A
ML HET

1 ORHEIRE Smith FifEEMS PID F I

MR 3 Sk opr 4R A A g o e ™, R
Ziegler-Nichols % 5 ¥ . CHR # 5@ B AL A T84 5 vk
R R L) R R R K R BRBCR B K R
T PRECR B Ky -7 T . =R s
R 1) PREL ZR B A 22 031, v Ziegler-Nichols % i
ER TR K, K, Ky {62291 0.36,0.002 960,
5.35 ; CHR & & I 1T 5 BT 15 19 K, K, K, {8 43 5
7 0.18,0.000106,2.70 ; A T %% 5 = i 54 T 15 1
Ky, Ki, Kq {8 43 %1 4 0.01,0.000011,0.51. Ziegler-
Nichols #5211 PID #5#i, 24> B BS B R BUER
15, Ul AR Y PID AH R 3 8w , (H S 5
P L ; 55 Ziegler-Nichols ¢ 5E ¥ A 1, CHR

BN PID IR P, 45 RS R ORI
AT AL AR PID F2 1) A A 1 33 A SR AR R 5
TG (H R AT 5% PID 501 F 5t B 7=
LG N T N, M PID #5254~ ok 5L
FHOAR , BLHTAIR PID $5 I T A I 3 A0
AN G tH I R RS A IR R 5 SE 4 .

XF = 5E 7 ik T 1Y PID #2 § RE Y R AT T
B BB AT, A SRR 2 iR, 45 SR8,
Ziegler-Nichols %4 5 3 T () PID 2 J7 iz frad #2
THR e, 200 s N ATAE] H AR, 500 s Bt
AFRAS; (H% PID B3P A FHlat R ) B0 e e ] 2
Z RS IEE RIS CHR 1L N PID
PP Tl AR rh, FHER R W R, 500 s B AR
A HiZ PID B P ERSH R ER G ME; AT
HOEVE R PID B P is Tl B rp, THE R
4000 s i} A3 AFAS; (Hi% PID 2 75 76 T o 72
Hok AR RIS, AR S AR IR R NG
DI85 g R s e 3.

220
]

200+ Ziegler-Nichols# 5 ik

. / CHREE 7 1%
~ 180} ! \;‘\\ /
i ’("\)Wr'?\"yﬁ\}(?‘.\’\":/ b AR L/;
mf

== I

160, TR i

vy

140V . . . . . )
0 1000 2000 3000 4000 5000 6000

e /s
K2 AR E 7 RAR R PID 45 e (5 £ e 0w 17 2k

X B ) b, 5 B R OR SR TR A A 1
R B H BB AR IR S B4, TR
o FE R ] CHR %252 4 PID 575, Fa 245 R N T.3%
SERY PID #76
3 EHIEHE

R T 20 R T A A R R 3 I AE
B B A Ea hn T SO P I T B, R Z LD Matlab
6.0 FAF R BV & TERRT 8 H b A “fuzzy” 45
A 454 Fuzzy Logic Toolbox T B4 il a] ¥4k T
H 4% T Sugeno BUBR Rk, Hoaz 17 2 A
3R, Hrh, E N ARZE, Ec MiR2ZEAEL; f(v)
St B B AR

E
Ec

oy b 0 ]
P U

3 Sugeno MR pREL TR


杨超


74 TR 2020 47,47 48 45,50 1 4]
FEIZ PR, B AR B R T AR R IR R E 185 ¢
BN R o i OB AR, 23l LA 180 |
NB, NM, NS, ZO, PS, PM, PB #/i. fohifail#f ST
~
il A S HOHIA U s bR e g ts ok, A 170
& A SRR N B S PR E A Aok, B E
ARILER 2 F5k 3. 165
# 1 Sugeno ZUMEHIEHIZE S 160 ‘ ‘ ‘ ‘ ‘ ‘
Bi#74 NB  NM NS Z0 PS PM PB 0 1000 2000 3000 4000 5000 6000
Ufi 0 01667 03333 05 0667 08333 1 W /s
%2 Sugeno EUREMEEI SEEEHIB K5 RO —PID 2R 07 UL 1 it 2%
U E 4 SCIGIGUERFSR
NBEL NM NS zO PS PM__ PB v ey o s
o Rtk — 2L YR TR —PID F5 i bR BB R
NB 01667 0 0 0 0 0 0 PR (ARG BE 1) FH 3K A 42 i R e XoF 2R 2 0l o o
059 ot G ot T OUST 0 (10 mmdd mmx60 mm) WU T 5505
20 0667 0500 0500 0500 0500 0500 0.333 UERFTE P16 25 th 1 10 29 S0 (1 T B2 il 222 AL
PS 0833 0667 0667 0667 0667 0667 0500 R AT 10 4R W R sl AR I
PM 1000 0833 0833 0833 0833 0833 0667 15
PB 1000 1000 1000 1000 1.000 1000 0.833 x
180
TERERBER B A T, Ec SRR g
T e Z 22 78 A, #5712 PB B, B Ec 78 *;.é 155 100
AFEFAIE I, IR B 4 il k5 5 1825 5 NB L NM 120 ig
" - y . 145 |
FI NS, BEH Eq 25 (R s/ , T [ R o i 5 ol .
o0 70 1 PS, AR S B T L 0 1000 2000 3000 4000 5000 6000
R Al SR 45 T 0 R DG 2 RN 4 il B, 7 R /s
SR S R R 2
i PID i ALt — A A BB L1 e e R
o S 2 R %3 BZESRBNTRE
Matlab 6.0 #4445 H°F- 55, #& Simulink ELD JEYA 5] IR/ mm
B —PID FEHIFET B2 Ip i A2 an &l 4 B . 1 0.029
] - 2 0.021
(=) N il -® 3 0.007
2 4 0.019
5 0.059
6 0.032
7 0.052
8 0.011
9 0.023
%l 4  Smith Tiifi %Mz Sugeno I —PID e iURE £5 il g tiAh 75 2 10 0.009

1¥ Workspace e 5 A Mfis pR%k, S8 )5 Pk
— P A B F ORI AR A, PR A T
DB SR D5 B 2R & 5 TR, f BRI A R 3
AH 2 T B AR Ak 25 R -, T AH R R P
MEHE] A 200 s B, A BB 175°C, Hik A
A, FHRS R AR IR B IS AR
J& , R £ SF B4, 7E 200 ~ 6000 s Hsf ] 5 BT Y 3
B — AR E R TE 175°C, R R RE R4,
5l PID 6 vE AR B, BT —PID 42 il v 1Y 1R
FHN AR TR, HARIR Ry & A R AR SR 5 4 .

W 6 firow , 41 556 i B AR Ak it Ze 50k
S A BIRRAS R AL T 200 ~ 210 s JERIPY . H
HEE L4 THR 18, 211.2 s K RFA RS S5 d Tt
T, 200.2 s PR RIRRA ; AL Tk B
ANEFTE] A 2005 5. 4 SER AR ARG 6000 s
P A H I R R 35, N R 4 ) i AR S TR R A
PR KR ZH, o2 = R SR 2 R, RS EE
H175.21°C; S HAREB IR E &, RARE R
175.71°C; T L IR N 175.44°C, X
PE— VI AR —PID a2 % 1 S A UL R R


杨超


A58 TR IR R R AL BT 75

FiR 42 RS T A v o ELR AR N I B A8 A 4 O AR IO
AL BRILZ AN, by TR TR B ks B
R LIE R B AR I B AR, A = 2 525 BT
F IR A% R Lt A8 P i B Ik, 2 0.007 mm
55 A 35, 4 0.059 mm 5 - H1{h 0.026 mm,
X — SR A 2D R B, TR A RS R AR
fa7 il BE VA4 J e R BN T A 2R L0 A Y
R RERE , BREEED
5 Z5ig
ST T ROR] —PID e Y B 5 R T i
TR PSR 42 1 245 4 CHR #5219 PID #2, Fa s
A ARR TR E 1 PID #206. iZJHEAT i
JEE MR AL, 200 s I ) R AFR A, T il o e 1
BAK ;s ARSI ,6000 s PYIlE AT f-REAE 175°C,
HARERERG . FIRNZIERISEIER O
1l ot B S PR 28 T AR PR I A TR R, 10 21
SEB Y URLE Hh 2 AR A B R PR R B AR A N [ 4
il 75 200 ~ 210 s P, KA B RS R G UL,
il A0 3R LR iy B R, d b R AR B
“410.007 ~ 0.059 mm,
S % 3k
[1] BR24oc, sk, &k, 55 . T2 S HOALAE YA PC il iffL
JEAIEEZm [0 YRR, 2019,47(2):54-57.
Chen Xingyuan, Zhang Yatao, Ge Lutong, et al. Effect of
technological parameters on cell morphology of microporous
injection molded PC products[J]. Plastics Science and Technology,
2019,47(2):54-57.
(2] HETE, E1, A G . B LE AEH 3 R P17 o i T K
Ak [3]. BREERI T8, 2019, 31(2):52-55.
Zhuang Weiguo, Wang Bo, Zha Guangcheng. Research on
shrinkage behavior and optimization of glass fiber reinforced
polypropylene[J]. Modern Plastics Processing and Applications,
2019,31(2):52-55.
[81 PhF5I . LIRS AL iU 5T 5 T 200k [D]. R K
HEH TR, 2018.
Sun Xiujie. Simulation analysis and process optimization of
microcellular injection molding products[D]. Dalian : Dalian
University of Technology, 2018.
[4]  BhFbE, BE 2L, WRSR A 10 T 2N ISR T AR R 1 5
W) [3]. £ R i K JBKL , 2019(3):65-68.
Zhong Shenghui, Xue Hongkui, Chen Qiang, et al. Influence of
injection process on tensile properties of homo-polypropylene[J].
China Synthetic Resin and Plastics,2019(3):65-68.
[5] JRWE MR MBI T 2RV SRR J) 2 e RE N S IR 1
[]. B 285 1], 2017(10):49-50.

Zhu Feng, Lin Yu. Discussion on the influence of injection molding
process on the mechanical properties of automotive plastic parts [J].
Science and Technology Economic Guide,2017(10):49-50.
[6] ki, SO, SREILAY, &F . IR EE X B LT 0 SR PR A & bR
PEBERYSZA [J]. %}, 2012(6):60-62.
Zhang Feng, Wu Bin, Zhang Kaizhou, et al. Effect of injection
temperature on tensile strength of long glass fiber reiforced PP[J].
Plastics,2012(6):60-62.
[7] ZEWHE, sk TR 2 BOl AR il R ST WFE 5 e [J].
£02 T4, 2017(19):185-190.
Li Minghui, Zhang Xiaojie. Research and design of the multi-
stage temperature control system of the injection molding machine
barrel[J]. Packaging Engineering,2017(19):185-190.
[8] XMW . FEIBHURHE R ISk 5T [D]. BB AR R R,
2015.
Luo fan. Research on temperature control algorithm of injection
molding machine barrel[D]. Wuhan: Huazhong University of
Science and Technology, 2015.
[9] ZFdE, LA T AU RIAFAI SR (4 T SR o T E 42 11 9],
IACH T4 R , 2008, 31(2):162-164.
Li Ji, Jiang Yudong. Based on weighting fuzzy decoupling strategy
for.the extruder barrel temperature of injection molding machine
control[J]. Modern Electronics Technique, 2008, 31(2):162-164.
[10] EAREHT, B CEe, X e, 45 L T AR IR R e A A A R
PID #EHIBTSE [I]. Ak AR F 8k #2019, 266(2):5-9.
Zhao Guoxin, Lyu Wenyang, Liu Changlong, et al. Modeling
and research on fuzzy adaptive PID control for hydraulic servo
system[J]. Industrial Instrumentation & Automation, 2019,
266(2):5-9.
[11]  BUPL, =SSR R GBI PID F IR I T P i [J].
HLHL TS AR L2019, 48(3):151-154.
Zhu Fan, Li Meigiu. Application of grey fuzzy PID control in
induction heating pipeline[J]. Mechanical & Electrical Engineering
Technology,2019,48(3):151-154.
[12] 5K, 229, ki, 45 . K REIRIAE A LZE TR F 3& W AR PID 42
il [3]. H FE HLAL T 2441z, 2013, 33(S1):190-194.
Cui Jiarui, Li Qing, Zhang Bo, et al. Permanent magnet
synchronous motor of variable universe adaptive fuzzy PID
control[J]. Proceedings of the CSEE, 2013,33(S1):190-194.
[13] Eifgd, Wk, RH A, 45 . BORT A e PID RS R G0
ARG [J]. TN T E, 2012, 38(7):233-235.
Wang Haiging, Ji Changying, Liu Tongzhao, et al. Modeling and
simulation of fuzzy self-tuning PID temperature control system[J].
Computer Engineering, 2012,38(7):233-235.
[14] BAGE, VP . R S MURLfET IR B 43 B 1 TSRO BT ST (3]
IR &9}, 2016, 33(5):61-63.
Zhao Jie, Xu Hao. Simulation of segmentation controlling
on barrel temperature in injection molding machine[J]. China
Synthetic Resin and Plastics, 2016, 33(5):61-63.


杨超




