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Investigation on error factor of injection molding
plastic for freeform optics

S. TO, Erqi WANG, W.B.LEE, C.F. CHEUNG

( Advance Optics Manufacturing Centre, Department of the Industrial and System Engineering,

The Hong Kong Polytechnic University, Hong Kong, China)

Abstract The error factor of injection molding has a direct effect on the quality of a plastic
freeform optics. Inthe process of injection molding, the combination of injection parameters and
the injection process control significantly affects the error of molded plastics. In order to obtain
higher precision plastic optical components, this paper focused on some key parameters such as
the temperature of mold and injected material, injection pressure, holding pressure and holding
time, and analyzed their effect on the quality of injected part. The theoretical research was
proved by the experiments. The result indicates that, the shrinkage rate of volume is reduced,
and the form and surface accuracy is improved by increasing the temperature of injection and
mold, the pressure of injection and holding pressure. Thus, the precision plastic optical
components can be obtained with the error of less than 0. 1/ m.
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Fig. 1 Optical module of aspheric optical system
1 for injection molding experiment
I, A, B, C D
L1 4 o Form
, Talysurf Series 2 PGI 1240 ,
10 nm
5 . I3
1 80C  115C
’ Table | Mold temperature between 86C and 115C
/nm
’ ’ ’ ’ e hef  /(mmfs) s A B C D
° 80 800 3-4-5 30 20. 9120.0 4.1 14. 3
? 85 800 3-4-5 30 19.0118.0 4.6 6.7
) 90 800 3-4-5 30 120 76.0 4.3 49
° 95 800 3-4-5 30 6.4 12.4 2.8 3.7
N 100 800 3-4-5 30 6.0 20.8 1.7 14
, 105 800 3-4-5 30 14.0 37.0 2.4 21
110 800 3-4-5 30 381 47.211.0 13.2
’ 115 800 3-4-5 30 40.0 51.731.0 37.8
5
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Table 2 Injection pressure between 400 kgf and 1000 kgf
/nm
/C kgt /(mm/s) /s A B C D
Fig. 2 Effect of mold temperature on apparent 95 400 3-4-5 30 54.5 74.0 4.21 3. 60
shape error of the plastic lens 95 300 3-4-5 30 252 76.02.90 7.50
, 95 350 3-4-5 30 55.4 53.2 2.13 10. 90
2%%. , 95 450 3-4-5 30 46 86.0 6.10 5.20
95 500 3-4-5 30 48 47.0 5.24 4. 47
2 2
95 550 3-4-5 30 168  48.0 4.40 2 30
95 600 3-4-5 30 130 39.0 2.90 1 40
95 650 3-4-5 30 27  13.022.00 1.03
’ 95 700 3-4-5 30 71  18.0 2.90 4. 70
’ 95 750 3-4-5 30 17 75.0 1.90 1. 90
95 800 3-4-5 30 6.4 12.4 2.80 3. 70
95 850 3-4-5 30 56 13.0 3.20 4 20
B 95 900 3-4-5 30 58 10.6 7.20 4 60
R 95 950 3-4-5 30 5.7 10.5 5.00 5. 80
, 95 1000 3-4-5 30 54 8.56.10 7.00
Vm B
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Fig- 3 Effect of injection pressure on apparent
shape error of the plastic lens
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