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The integrated research project on precision molding of optical components consists of three
sub-projects.The sub-project  is devoted to investigation the precision injection molding (IM) of
precision wedge-shaped plates. Though venting system does not totally eliminate the unbalance in melt
front advancements, the dimensional deviation can be reduced with effective venting systems.
Furthermore, the dimensional control is also improved with venting system. With current cooling system,
reducing differenceto 1  in coolant temperatures of two mold halves resultsin the least warpage. The
sub-project isdevoted to investigating the effects on mold cooling rate in micro-injection molding. Mold
heating system is used to raise flow ahility of plastic, and liquid nitrogen gas is used to provide cooling of
mold temperature. Cooling rate depends on flow rate. Results show that mold cooling rate does not affect
the shrinkage and warpage of parts much. The results of sub-project show that the filling situation of 3D
numerical simulation very closes to those from experiments. The melt front in the center delays because
the viscous heating is low and temperature is low in the center, resulting an high flow resistance.

(wedge-shaped plates) precision injection molding
warpage) (numerical simulation)
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1
N
()C)HC) ()
mmy | BB 2) 4
2
(%)
(mm) (mm)

A-A | 2934 | 203012 | -0.13
B-B | 2034 | 203127 | -0.09
C-C | 2934 | 293283 | -0.04
1-1 | 221.08 | 220488 | -0.27
2-2 | 221.08 | 220652 | -0.19
3-3 | 221.08 | 220894 | -0.08
1 2 1.857 -7.70
2 2 1.967 -1.68
3 2 1.922 -4.06
1 1.33 1.151 -15.55
2 1.33 1.329 -0.08
3 1.33 1.232 -7.95
1 0.62 0.488 -27.05
2 0.62 0.619 -0.16
3 0.62 0.542 -14.39




(%)
(mm) (mm)
A-A 292.86 292.541 -0.11
B-B 292.86 292.558 -0.10
Cc-C 292.86 292571 -0.10
1-1 220.68 220.016 -0.30
2-2 220.68 220.196 -0.22
3-3 220.68 220.043 -0.29
1 2.25 2.241 -0.40
2 2.25 2.246 -0.18
3 2.25 2.231 -0.84
1 1.47 1.45 -1.36
2 1.47 1.468 -0.14
3 1.47 1.432 -2.59
1 0.7 0.698 -0.29
2 0.7 0.693 -1.00
3 0.7 0.695 -0.71
() ()
=37 =37
Al A6
:-20 -33
=37 =37
A2 A7
=22 -35
=37 =37
A3 A8
=245 =37
=37 =37
A4 A9
=27 =40
=37 =37
A5 A10
:-30 =43




(mm)| (%) (mm)| (%)
110 | 4930 | 1.40 | 4942 | 0.99
HO 1 4062 | 076 | 4964 | 072
10 ) 4964 | 072 | 4966 | 068
+11° 4982 | 036 | 4980 | 0.40
140 | 4898 | 2.04 | 4912 | 176
1901 4040 | 120 | 4946 | 108
1901 4950 | 096 | 4958 | 084
+14° 4978 | 044 | 4978 | 044
6
(M m) (b m)
110 54.2745 | 42.3973
110 37.6281 29.0176
110 35.6330 28.5999
110 19.3566 16.6725
140 31.9656 24.8273
140 21.5902 24.1167
140 22.5569 20.2677
140 14.7084 | 20.7200
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