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Development of Re-melting Molding Technology for Highly-precise Plastic Optical
Parts
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ABSTRACT

A new injection molding technology is developed for the highly-precise plastic optical parts used in
high resolution (600dpi) digital full color copiers or laser beam printers, keeping both high
productivity and extremely high surface accuracy. In the conventional molding technology, molten
polymer is injected into the mold heated above the glass transition temperature (Tg) and cooled by
slow degrees. So the method is not suitable for high productivity because of its long molding cycle
time.The outstanding feature of the new technology is divided into two processes. In the Blank
Forming Process, the first one, the blank with near-net shape is formed using conventional injection
molding. In the Surface Duplicating Process, the second one, several blanks are placed in the
cavities of the special mold for the surface duplication, then reheated above Tg. When the
temperature is over Tg, the mirror-finished surface of the mold is duplicated on the blank surface by
internal pressure generated by the thermal expansion of the polymer. The new molding technology
has been applied to the mass-production of aspherical f-theta mirrors. The Okochi Memorial Prize

2000 is awarded for this technology .
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Fig.1 Optical laser scanning system.
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Fig.2 Process flow of Re-melting Moldmg Method and
GATESEAL® injection molding method.
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Fig.3 Process of Re-melting Molding Method.
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Fig.4 Observation of birefringence.

ROSHLRE CHRmERE SRz, S5 —Dk>
RIEEDAER ZI NS b DIFEIEY A 27V OFEkEss
M3,

G DR L 1IN EEE S Tg ML TR I 13 %
(Fig.5). 37— & 5 IKHHEDOREENEE L SN H5AIT,
RS TR T OB 13 Te+10°CRE TEF A, Ky 4 2
WV OFIHEDKIN S .

@

150°C2. i
T— T ——

AL f 0L AR1HEOTHH
Fig.b Influence of heating temperature on surface

duplicate. resin : P C (Tg:148°C)

() HEF IR TOREBENTI NS WD, $iloa
287 MUEEE 1) L S BARIRD 25 TE 5.

G TR, EHE OGO & 5 4 - FE TS
74, BIEREBANER N L seRlhsar$s MuTE
3. iz, BIEREOFATEF12530MPall T GBHE O Sz T
1380 —120MPa, FERIAE TIX130MPa) & /& L TiFLr7-0
SN EORPED R S T LEEIL D 555 T H 5 (Fig.6)
@ 2IBEEERIIGLCRATESD, 7LXT TN

S AT LEREERTE B,

100MPa

=

pal

20MPa:
[

Al

TUONL L/

H.D.T. '

7\3’,% EIET TR

Az TH =4
B RS

Fig.6 Pressure and temperature profile.
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Fig.7 Re-melting Molding System
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Fig.8 Optical scanning system with aspherical f 6 mirror.

Fig.9 Picture of the aspherical f 6 mirror.
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Fig.10 Form accuracy of the aspherical f6 mirror.
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Fig.11 Optical scanning unit with the aspherical f 6 mirror.
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Fig.12 Amount of the aspherical f6 mirror products.
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