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Effect of non-contact preheating on fog spots of molded infrared lenses
DOU Mengmeng, ADAY]I-Xieeryazidan
(School of Intelligent Manufacturing and Modern Industry, Xinjiang University, Urumqi 830017, China)

Abstract: When the aspheric infrared lens is molded, the lens press-cutting time can be shortened by
increasing the temperature of the molding stage, thus improving the molding efficiency. However, it is easy to
produce the fog spots on the lens surface, like a bad lens. Through the analysis of the formation mechanism of
lens fog spots, a non-contact preheating molding process was adopted to reduce the formation of it, and the
molding experiments were carried out on a multi-station molding press, in which the elements of fog spots
were detected and analyzed by using an energy spectrometer. In this molding experiment, the non-contact
preheating method was used to increase the molding temperature from 206°C to 211°C when the preheating
gap was 1 mm, with no fog spots formed on the lens surface, and the press-cutting time was shortened by 21 s.
The results show that the non-contact preheating method in the multi-station molding press can effectively
eliminate the formation of lens fog spots. The test results show that the volatilization of the lens material in the
molding stage plays a dominant role in the formation of fog spots.

Key words: aspheric; infrared lens; compression molding; preheating pressure; lens fog spots
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Fig. 1 Flow chart of multi-station molded lenses
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Fig.2 Microscopic schematic diagram of contact surface between pin material and mold
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Fig.3 Structure diagram of forming mold
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Table 1 Aspheric parameters of mold

28 A EA AT A
C 36.496 148 14.488 376
K 8.330 227 3.901 426
a 0 0
ay 3.052 013 12E-4 —1.353 314 53E-4
ag 2.836 421 25E-5 1.386 427 69E-5
ag —6.267 914 54E-7 —7.920 436 12E-7
ay —6.472 563 42E-8 —1.064 725 46E-9
ap 3.347 616 SE-9 3.610 112 4E-10
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Fig. 4 Physical drawing of 7-station molding machine
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Table 2 Temperature and pressure setting for each station
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Fig. 9 Fog spots on lens surface with non-contact preheating

at 213°C
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Fig. 10 Lens surface with non-contact preheating at 211°C
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Fig. 11 Lens press-cutting curve with non-contact pre-

heating at 211°C
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foggy spots region of lens
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Fig. 13 Surface domain spectra and element content in fog
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