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Design of Injection Mould, Analysis and Optimization on

Molding Process for Plastic Gear

JIANG Changhua
(College of International Vocational Education, Shanghai Polytechnic University, Shanghai 201209, China)

Abstract: Warpage deformation is the biggest factor affecting the transmission accuracy of plastic gears. In order to obtain the minimum
deformation, combined with numerical simulation of injection moulding, orthogonal experimental design and range analysis, the opti-
mum process parameters were obtained to meet the requirements of plastic parts. The assembly structure design of gear injection moulds
was completed with three-dimensional software, and the working process of three-plate moulds automatic demoulding was described.
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Fig. 1 Gear
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Fig. 4 Cavity layout and casting system
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Tab. 1 Orthogonal experimental level of process parameters

S
K
A/C B/C Cls D/MPa
1 65 215 13 85
2 70 220 16 90
3 75 225 19 95
4 80 230 22 100
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Tab. 2 Orthogonal experimental results

215 A B C D AF ¥ fi/mm
1 1 1 1 1 0.148 6
2 1 2 2 2 0.2253
3 1 3 3 3 0.393 7
4 1 4 4 4 0.5333
5 2 1 2 3 03757
6 2 2 1 4 0.5910
7 2 3 4 1 0.126 7
8 2 4 3 2 03114
9 3 1 3 2 0.277 1
10 3 2 4 1 0.148 7
11 3 3 1 4 0.263 9
12 3 4 2 3 0.4167
13 4 1 4 2 0.399 1
14 4 2 3 1 03191
15 4 3 2 4 0.2420
16 4 4 1 3 0.167 5
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Tab. 3 Mean warpage deformation and range

bz SR AR TE e /mm Wi R
K, K> K3 Ky

A 03252 03495 02766 02819 0.0723

B 03001 03121 02566 03556  0.0990

C 02927 03149 03237 03019 0.0310

D 0.1858 03016 03384 04076 02217
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Fig. 5 Gear warpage deformation after optimizing the process
parameters
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Fig. 6 Warpage deformation variation diagram
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Fig. 10 3D section of mold
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Fig. 11 Plastic gear mold structure
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