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Optimum Injection Molding Condition Search
With Process Monitoring System

J. K. Kang, Y. K. Cho, H. K. Chang, B. O. Rhee
(Received November 16, 2006)

Abstract
Optimum injection molding condition for a box mold was searched by the Response Surface Analysis(RSA) with the

aid of process monitoring system(PMS). Process variables on the control panel of the injection molding machine such as

barrel temperatures, screw speed profile, holding pressures, etc. cannot guarantee the uniformity of the material variables

directly related with the state of the product in the mold cavity. In order to make sure the state of the resin in the cavity,

pressures and temperatures in the cavity, runner and nozzle were monitored in the experiment with the PMS. To

accomplish the consistency of the molding process, dependent variables such as the switchover point and holding time

were searched with the PMS. With a proper objective function about deflection of the box-type product, the optimum

injection molding condition was obtained.

Key Words : Injection Molding, Response Surface Method, Process Monitoring System, Optimal Condition, Injection

Molding Condition
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Table 1 Classification of process variables

Material

Machine variables .
variables

Nozzle temperature

— - Resin
Injection velocity

Independent temperature

Coolant temperature

variables
Hold pressure

Melt front

Cooling time
speed

Dependent Switch-over time

variables Hold pressure time

Resin

Constraint Injection pressure

pressure

variables Hold pressure velocity
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P-T Sensor
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Fig. 1 Test specimen and sensor locations

Fig. 2 Definition of deflections

Atk oA Mol 2gRT AR HRT FF
2 o BAstelo}l = FHAFIA
b A% Weolth,

B2
i)
=)

2.2.2 EQAIZH

HOAE wHEE AWRH Aol=sl s
ol o o4 grelo] AFe AT B + gk
NEAAE Atez AR Aol=sl natd
Fole naol e Soia 447k o o4 &
o2 4 gtk WAHUA 37 Folmy Pu
2 428 BwFATE Ao B qude
Zajnd, AolEs nsE Wi webAz:
Aske glo| wEdst ¥ &
S E ABE RGN BHO
HolA Aol B Zolmz, AojHt W7}
opie}.

tlo W

d

og

Eh

3.1 H|

AEo| A3 AEL Fig. 19 Hols Atz u
2 Bekol A Folw AL FX = alel} 20% A
Q1 Polypropylene(MT62CP, GS-Caltex)©] ©}. ArburgA}

AEI

56 /822471388 X/A 167 1S, 2007

37 o)
o] 258 #A AFETIE ARSI, AlAe] 9
Ae dRbEQ Al AA 7)Ed me AlolE A
T AAst =Zo] ZXEgid. AAd AME
Table 23 .

Table 2 Sensors in the experiment

Location Kistler Sensor Type

Nozzle (PT) 4083A

Runner (P) 6157B

Cavity (PT) 6190A
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Table 3 Test Conditions

HP v NT

Order [bar] [cem/s] [C]

1 200 24.8 215

2 600 24.8 215

3 200 44.8 215

4 200 448 215

5 600 34.8 200

6 200 34.8 200

7 600 34.8 230

8 200 34.8 230

9 400 24.8 200

10 400 448 200

11 400 24.8 230

12 400 44.8 230

13 400 34.8 215

14 400 34.8 215

15 400 34.8 215

HP:Hold pressure , I'V:Injection velocity
NT:Nozzle temperature
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