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Development of Low-Cost Manufacturing Technology for Precision Plastic Optical Elements
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ABSTRACT

A low-cost process for manufacturing the precision plastic optical elements for
digital copier and printer is developed. It consists of the molding technology, such
as the low-cost injection, the shape correction, the stabilization and three-
dimensional measurement/evaluation of moldings and the generation of curved
mirror surface on mold insert. Using this new technology, the shape accuracy
equivalent with conventional precision molding method can be obtained with less
than 1/9 of molding time.
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Fig.1 Flow chart of the shape correction process.
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Fig.2 Schematic view of typical scanning lens.
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Table 1  Molding conditions.

Bt | COC (v7udb74vak)~—)
IR 7oyt 2 (#HLE  ROBOSHOT «-100B
4z Y iR HE 136%
B 280°C
SHEHERD | 50MPa
I TS I R 7Tmin

(n=10)
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Injection molding(Injection pressure : 130MPa)
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Fig.3 Optical strain of scanning lenses.
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Fig.4 Repeatability of form accuracy by low pressure
injection molding.
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Fig.5 Schematic view of 3-D profile measuring system.
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Table 2 Specifications.

T i B 300><50><40mm

FITEH A £0.1um

EEEE 30mm/sec

IO BESR A AR 4%, AR 30deg
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Fig.6 Schematic view of 3-Axis Ultraprecision Machine.
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Fig.7 Schematic image of machining process by 3-Axis
Ultraprecision Machine.
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Fig.8 Form Accuracy of mirror insert.
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Fig.9 Form accuracy of scanning lens in scanning direction.
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Fig.10 Radius error of scanning lens.
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