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Abstract: Microinjection molding was employed in the micro polymer gears. The forming processes of
different injection materials such as ABS, polypropylene ( PP), polycarbonate (PC) were compared.
The main process parameters influencing the micro-parts quality included injection pressure, mold
temperature, injection temperature and filling time. Combined the numerical simulation with orthogo-
nal optimization method, the injection forming was optimized to obtain the optimal process parame
ters, which was useful for the structure design of micro-gear die and process parameters. The simula
tion results showed that filling time could be shortened with the increase of molding temperature, ir
jection pressure and injection temperature. It also showed that the availability of polymer material on
the gear microinjection was as follows: ABS> PP> PC.
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- > Table 1 Plastic material
Hele Shaw M aterial Manufactory Grade
(4, , ABS UMG ABS Ltd GF20
PP BP Chemicals BP Amoco 1046
’ PC Dow Chemical USA Calibre IM 40F 18
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Table 2 Ly(3%)orthogonal array

Ex periment A" B Cc* D*
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1

* —A-Mold temperature/ ‘C, B Injection tem perature/ C, G Injec

tion pressure/ MPa, D-Injection time/ s

3~5
3 ABS
Table 3 T he levels of operating parameters for ABS
Factor Level 1 Level 2 Level 3
A- Mold temperature/ C 65 70 80
B Injection temperature/ C 120 130 160
G Injection pressure/ MPa 120 130 150
D Injection time/s 0.0213 0. 0209 0.0208
4 PP
Table 4 The levels of operating parameters for PP
Factor Level 1 Level 2 Level 3
A Mold temperature/ C 105 110 115
B Injection temperature/ C 230 240 250
G Injection pressure/ MPa 120 150 170

D Injection time/s 0.0937 0. 0936 0.0829

/2010 7
5 PC
Table 5 The levels of operating paramet ers for PC
Factor Level 1 Level 2 Level 3
A- Mold temperature/ C 95 100 105
B Injection temperature/ C 290 300 320
G Injection pressure/ MPa 120 150 170
D Injection time/s 0.0524 0.0418 0.0417
3 , 6
6 (8]

Table 6 The process parameters of traditional

injection molding

Mold Injection Injection
M aterial . .
tem perature/ ‘C  temperature/ 'C pressure/ MPa
ppP 20:50 180220 110-120
ABS 3650 220250 110-120
PC 70690 250 350 120- 130
2
2
2 2
, 7
7
Table 7 The optimal factor
Mold Injection Injection Injection
M aterial . 5
temperature/ C  temperature/ ‘C pressure/ M Pa time/ s
ABS 70 130 130 0. 0209
PP 115 250 170 0. 0829
PC 100 300 150 0.0418
,ABS
PP, PC : ABS> PP>
PC
3
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