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Pressure distributions in the cavity in injection molding for
various operational conditions

J. M. Kim, J. H. Jun, M.-Y. Lyu, H. S. Hwang, J. W. Lee, and S. H. Lee

Abstract ) )
Pressure distribution in the cavity during injection molding affects part quality. In this study pressure distributions in the

runner, near gate in the cavity, and end of fill in the cavity have been measured using direct pressure sensors for various

molding conditions. Molding conditions were injection speed, injection pressure, packing time from filling stage, and

packing pressure. Through experiments it was realized that the packing time from filling stage and packing pressure are

the dominant factors on the part quality such as part shrinkage. Experimental results have been compared with computer

simulations.
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Table 1 Injection molding operational conditions

o] P [ sk | Tkna | Ene
(FA/F3/F2/F1) (%) (bar)

1 | 30/60/70/50 | 40/80/90/50 | 10/15/25/45 5 90
2 {30/60/70/60 | 40/80/90/50 j 10/15/25/45 5 90
3 130/60/70/70 | 40/80/90/50 | 10/15/25/45 5 90
4 20/50/60 60/90/50 5/20/30 - -
5 30/50/60 60/90/50 5/20/30 - -
6 40/50/60 60/90/50 5/20/30 - -
7 50/50/60 60/90/50 5/20/30 -
8 50/50/60 50/90/50 5/20/30
9 50/50/60 40/90/50 5/20/30 - -
10 50/50/60 30/90/50 5/20/30 -
11 | 30/60/70/50 | 40/80/90/50 | 10/15/25/45 10 90
12 | 30/60/70/50 | 40/80/90/50 | 10/15/25/45 5 70
13 | 30/60/70/50 | 40/80/90/50 | 10/15/25/45 5 50
14 {30/60/70/50 | 40/80/90/50 | 8/15/25/45 5 90
15 | 30/60/70/50 | 40/80/90/50 | 5/15/25/45 5 90
16 | 30/60/70/50 | 40/80/90/50 | 2/15/25/45 5 90
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Table 2 Dimension and weight of part for injection
speed at runner and gate

Speed Fr-ame Horizontal Vertical
%) weight length length
() {mm) (mm)
50 84.20 407.99 335.00
60 84.40 408.00 335.02
70 84.44 408.08 335.05

Table 3 Evaluation of part shrinkage for injection
speed at runner and gate

L ocation Speed 70(%) 60(%) 50(%)
Frame front JaN A A
Frame surface at Rib A A Ay
Sink mark at Gate O ] O
Comer
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Frame front [} O A
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Table 4 Maximum pressure at each sensor for
experiments 7, 8,9, and 10.

Sensol exp. | exp.7 exp.8 exp.9 exp.10
Sensor(1)(bar) | 546.07 | 518.99 | 49822 ([ 470.17
Sensor(2)(bar) | 339.52 | 326.93 | 336.148 | 281.058
Sensor(3)(bar) | 366.276 | 321.603 | 288.359 | 186.48
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Table 5 Evaluation of part shrinkage for packing

speed
Speed(%)

Location 3 (%) 10(%)
Frame front A A
Frame surface at Rib A A
Sink mark at Gate [} A

Corner
(End of filling) - U
Edge ] [}
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Table 6 Evaluation of part shrinkage for packing

pressure
Location ssure(bar) 90(bar) | 70(bar) | 50(bar)
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