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W X M B Injection Molding of High-Density Polyethvlene for Infrared
Transmission Lenses

High-density polyethylene (HDPE), used for food containers and similar
applications, is also used as a lens for some infrared radiation (IR) systems such
as radiation thermometers. Such lenses are produced by injection molding. When
these HIDPE lenses are used for IR systems, it is necessary to make them
sufficiently thin to provide high IR transmittance. However, thinning them
makes them transparent, which makes it possible to view the device interior. If
such lenses could be made sufficiently thin for high IR transmittance in an
opaque state (low visible light (VIS) transmittance), then they would become
useful for other IR systems.

In this study, to achieve high IR transmittance and low VIS transmittance in
injection molding and injection press molding of HDPE, molded parts were
produced by changing the cavity thickness, molding conditions, and mold surface
roughness using a disk-shaped cavity. The effects of thickness, surface roughness,
crystallinity, skin—core structure, and molecular orientation of molded parts on IR
and VIS transmittance were investigated experimentally.

Results show that the fully packed cavity thickness was 0.5 mm. Furthermore,
results showed that IR transmittance becomes higher with a thin skin layer
having low molecular orientation and low crystallinity. The VIS transmittance
becomes lower when the molecular orientation in the shear—core layer 1s small.
To obtain such a skin—core structure, for injection molding, the mold temperature
and cooling time are set, respectively, as higher and longer. In such cases, it is not
necessary to finish a mold in the mirror-like surface because the influence of the
surface roughness of molded parts decreases when the mold temperature 1s high.
For injection press molding, the IR transmittance increases when the delay time
is long. However, the VIS transmittance increases simultaneously. These
Investigation results show that the most suitable values of cavity open distance
and delay time were, respectively, the same values as the cavity thickness and
injection time. When using a mold with large surface roughness and longer delay
time, the molded part thickness becomes uniform.
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