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The analysis of process conditions and
application of the process monitoring system to minimize shrinkage of
injection molded parts
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Table 1 Processing control factor and level

Control Factor Level 1 Level 2 Level 3
A | Melt Temp. 200 T 215 € 230 T
B |Injection Speed|16.8 cm’/sec| 28 cm’/sec |44.8 cm’/sec
C | Hold Pressure | 200 bar 400 bar 600 bar
D | Mold Temp. 26 C 36 T 46 C
E | Cooling Time 10 sec 16 sec 28 sec

Table 2 The response table of SN ratio in the shrinkage

Flow Direction Shrinkage Transverse Direction Shrinkage
Melt (Injection) Hold | Mold |Cooling| Melt |Injection| Hold | Mold |Cooling
Temp. | Speed |Pressure| Temp | Time | Temp. | Speed |Pressure; Temp | Time
1 -0.8703 | -0.5968 | -2.4658 | -0.6171 | -1.1274 | -1.3183 | -1.2603 | -2.8138 | -1.1707 | -1.666

2 [10.1892-0.5493 | -0.3221 | -0.1606 -0.4099 [-0.9423 | -1.2709 -0.9174] -1.164
3 |-0.3706|-0.2838:.1.3579 |-0.6523 | 0.1073 | -1.2306 | -0.96 | 0.5573 |-1.4032 | -0.661;

Delta | 0.6811 | 0.313 43.8237 0.4918 | 1.2347 | 0.376 0.3i09 0.4859
Rank 3 5 1 4 2 4 5 1 3 2

Table 3 The response table of SN ratio in the weight

Level Melt Injection | Hold " Mold Cooling
Temp. Speed | Pressure Temp | Time
1 24.93 24.95 24.73 24.93 24.93
2 24.93 24.93 24.94 24.94 24.93
3 24.94 2493 |25 24.94 24.94
Delta 0.01 0.02 0.4 0.01 0.01
Rank 5 2 1 3 4
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Table 4 Correlation analysis result
PMS Flow | Transverse Weight
Parameter (Shrinkage, Shrinkage 18
PK -0.62942 1 -0.79763 |0.79353
PIK -0.65807 | -0.80649 |0.91086
PIC  |-0.73215] :0.8793970.97212
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Fig.1 Product geometry and
temperature/pressure sensor locations
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Fig.3 Monitoring System Parameters
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Fig5 Regression analysis result of PIC
to transverse direction shrinkage
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Fig.2 Pressure profile at nozzle, runner
and cavity
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Fig.4 Regression analysis result of PIC
to flow direction shrinkage
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Fig.6 Regression analysis result of PIC
to the product weight
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