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Study on injection moulding process parameters based on monitoring technology
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Abstract; Cavity temperature exerts a great influence on plastic product surface quality. The maxi-

mum injection mould temperature during the injection process was measured via a Kistler cavity tem-
i) ] y

perature sensor. Orthogonal experiment was adopted to analyse the influence order of process param-

eters affecting the maximum cavity temperature. The law of the process parameters affecting the max-

imum cavity temperature was analysed based on the effect diagram.
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] 6190CA B E Hs J ik B A% JEkt 5 Tab.1 Arrangement of process parameter levels
BIERERSG T84 KA 2269 7 Co- KT TSR/ FEYTE R/ PR R T/ R R B R B
mo Injection A5 s J7 il BE AL B R AR RS kPa s kPa C C
ARSCEFERPA ARG LDPE fEhipsgpt 1 0300 0.0 9000 20050
BHIURE0 2426 Mo SR My 2oy 2 TO0 08 oW Al
BT LSRN PR Ak Ty 0 D0
SR G TN L (4) IEAC LI 2 HE . FAR 52
LR . £2 EXTRE
(1) S a0t 50 85, S ML TAERR 2 2 )5 FiF Tab.2 Orthogonal experiments
AT IEA S5 FEA B C D E Z
(2) M4 E A R AR T2 S5 1 6500 0.6 5000 200 30 64.62
e, FFLESEIBRRREMEZ G, eda 10 2 6500 0.8 5500 205 35 69.40
L, SEE L TARRRE T, SE ST 10 85, Ff il 5% 3 6500 1.0 6000 210 40 73.66
SRR 4 6500 1.2 6500 215 45  77.04
)RR MBI oK fOROP i ) 0 T e o s T
FHREARER 7 7000 1.0 6500 210 35 67.31
2 EXTWHESH 8 7000 1.2 6000 215 30  65.56
9 7500 0.6 6000 215 35 70.10
FR e LRSI Ty vk FEGE FE A B R 2° 10 7500 0.8 6500 210 30 67.31
HAp A ra0 s . 580 AR IR B T2 ANk 2 i 11 7500 1.0 5000 205 45  75.68
o HoP A v STE J (kPa) LB g T 5t ] 12 7500 1.2 5500 200 40  70.82
(s) .C H{LIEFE S (kPa) D HRHE I EE (C) .E 13 8000 0.6 6500 205 40  71.98
ﬂﬂ*ﬁﬁﬂﬁ(%)%l]zw$ﬁﬂ§}£jj{ﬁ§ﬂ%j( 14 8 000 0.8 6 000 200 45 74.78
H(C). 15 8000 1.0 5500 215 30  68.39
21 RES 16 8000 1.2 5000 210 35 69.15
e EIRSL IR A5 R AT ZE 04, ansk 3 £3 BESFE
N, TR Y8 T 2 B0 A5 s ik B e AL 1) 52 W) YR Tab.3 Range analysis
WU E(BEEREE) > DCRHE R ) > C(fRIE O A B C D E
FEJ1) >BOESEE) > ACENES) o K, 71.18  70.79  70.60 69.38  66.47
2.2 HEHW K, 70.57 71.12  71.27 70.66  68.99
AT HE— S AT & T S B0 K, 70.98  71.27  71.03  71.64  72.36
*ﬁﬁ%?ﬂ%ﬁiﬁjﬁﬁﬂ@%ﬂﬁﬁzﬁmo 40 LE K, 71.08 70.66  70.91  72.13  75.99
H BB RS X BEIRT E B K AE A R K 751 R 0ol 685 06 27 932
T 90.975% s YRR IR, i) T 78150, PS4 3 2
T GBS [) % H g AR S s g % A58 s 3k B e B4 FEMSEE
KA 1 52 Wi e 2 B AR /I, 53 50 AT 0. 434% Tab.4 Square root deviation ( variance) analysis
0.401% #10.375% o ARYEIHHFGHY F{ERTHI, % s, V) . T

XTJ':‘F‘% E(*ﬁ,ﬁ\ﬁfﬁ) ZF > F0_05(3,15) =3. 290,&@
AP LU 8 A5 s Uk e KA P 52 00 S 2%

= f

A 0.847 3 0.282 0.019 0.375
B 0.977 3 0.326 0.022 0.434
C 0.902 3 0.301 0.020 0.401
D 17.617 3 5.872  0.391 7.815
E  205.078 3 68.359  4.549 90.975
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Fig. 1 Diagram of injection pressure vs the maximum

cavity temperature

2 AT 14 A BB i 3 S s (1]

FIB R e KA Z RIS R o I 2 il
LT LA B TR ST [A] AN e R A T
I RAE ST AW BT, J5 R IE AR, S RHA
713 )

712} N

711} g \
710 / \

709} / \

708F o

Bl B e KA/ C
N

707} \
70.6

0.6 0.7 08 09 1.0 1.1 12
IR/ s
B2 FESEEfEREERKEXRE
Fig.2 Diagram of injection time vs the maxi-

mum cavity temperature
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Fig.3 Diagram of maintaining ( packing) pres-

sure vs the maximum cavity temperature
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Fig.4 Diagram of melt temperature vs the maximum

cavity temperature
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Fig.5 Diagram of mould temperature vs the maxi-

mum cavity temperature
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