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Development of the injection mold structure for internal gears
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Abstract : Plastic gears are more and more widely used in many industrial machine elements. Plastic gear has

higher properties such as light weight, wear resistance, and vibration absorbing ability than metallic gears. But, in

case of using an inaccurate plastic gear, its tooth breakage happen and fatigue life is shortened due to increase

of applying load and temperature rising on the tooth flank. Inaccuracy of plastic gears such as pitch circle

roundness and tooth profile generates vibration and noise. In this study, an internal plastic gears which is molded
by a new injection mold structure are developed. The new mold structure is called the HR3P(hot runner type
3plate mold) that has an improved runner system in order to have good filling balance. As a result from this

study, an internal gear with very accurate roundness was developed by using design of experiment.
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Table 1 Data for plastic gear
Number of teeth 48
Module 1
Pressure angle 20°
Pitch diameter 48
Base diameter 45.10
Outside diameter 46.16
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Fig. 4 Filling imbalance for gear simulation

Fig. 5 Filling imbalance for actual gear

Table 2 Condition experiment on PA46/GF40

factors level | unit 1 2 3

Mold temp.(A) T 70 80 *

Melt temp.(B) T 300 310 | 320

Injection pressure(C) MPa 65 72 80

Injection speed(D) % 20 35 50
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Fig. 7 Experimental mold
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Table 3 Comparative DFI value

Value
DFI

HR3P mold
3.85 - 822

Conventional mold
6.61 - 12.96

Fig. 9 The actual gear measurement

Table 4 Comparison of measured roundness

cavity no. 1 2 3 4
conventional | 0.1038 | 0.1001 | 0.0974 | 0.1115
developed 0.0836 | 0.0826 | 0.0749 | 0.0766
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