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A Study on Thermal Deformation Compensation in the Molding of Aspheric Glass
Lenses

OIEQ dEg’, 1}5-15!'1, ozt A", AFs =
Dong Kil Lee", Hyun Uk Kim', Du Hwan Cha’, Hak Suk Lee' , Hye-Jeong Kim' and Jeong-Ho Kim"&

1 894728 2HUESFTME (Ultra-Precision Optics Research Center, Korea Photonics Technology Institute)
B4 Corresponding author: kimjh@kopti.re.kr, Tel: 062-605-9260

Manuscript received: 2008.12.31/ Revised: 2010.2.10 / Accepted: 2010.3.30

Recently, due to the tremendous growth of media technology, demands of the aspheric glass lens
which is a high-performance and miniaturized increase gradually. Generally, the aspheric glass
lens is manufactured by Glass Molding Press (GMP) method using tungsten carbide (WC) mold
core. In this study, the thermal deformation which was occurred by GMP process was analyzed
and applied it to compensate the aspheric glass lens. The compensated lens was satisfied that
can be applied to the actual specifications.

Key Words: Aspheric Glass Lens (H| 78 &2 #l=), GMP 2HE4 %), Form Accuracy (847 ), Compensation
Cutting (28 7}&), Ultra Precision Grinding (2 &Y S1&713)

1. HE AAA H3, JZLANA 9T Glass D=9 &

Mol BEdh ol Glass W2 &

A2 videls WYE s, 2AWFLE Yo FAYES A=< FIWRLS F A7 %kow ‘3!
W S8t 92 S48 Aok ol HEel I ofubl e, FuA AEe AHAIE

AEst, nIEs Fo FEH J5Pde] 8T & & :

E AA Jrh olgd LTFERZ A vFH 2 dFoAdes GMP 33 F, 34 FAHAA &
Glass =59 a7} AxFoz Hojui Y& AE HFH Glass A=) & WIS BA§ T,
FAlola, T ¥]TH Glass WZ2E HLUA o ol AFE Zoe 2AFY A2tEel HEge
FALE + e EA A4S P A9 2A 24, StEAIHRZAA Tt d AFALS
I A7 e P 3 APrlE o] 8 7HI QL FARA3I], CCTV & H T4 Glass A= A%
o}, ¥ Glass ARE F 9 Glass Aoz gkalol] 7)o 39T,

= 7hgol ofdg Eut ol d=E diF A

7)ol o] A Golx 7] W] 2 2. H7™ Glass &A=

t #8¢=A43 (Glass Molding Press; GMP) ¥ 6
o] o]-&=i gt} 2.1 HI-TWI Glass ¥l = MHZA|

GMP #WRloz AAEE vFH Fetx d=2 HTHES T3 4 A3 oid2] e
= 94, d54E, 49 445480 FAS ) Hl-?-‘i'i FAAFAE 3 ggz THHY,



SHRHYUALSISIX| A 27 H 53 pp.22-26

May 2010 / 23

A1)z el vpepdo

C-x¥ &
= +>A4-X
TR C 2 ZA’ o

oq7lolA ¢ & ¥|7d AR FENHH Y AFo]
I, K33 4,5 22} Conic constant & H] 78 A4
e ek w3 A= Ao A; Conic constant
9] kel wiet v =2 7 epdEA, B39,
F3e gAAEE Yeld 4 9t

Fig. 1 & & dFA AE" CCTV 3&A &
ok B] T Glass AR AFEE epAT]

N

Surface A

Surface B

[R=36115 o
(at apex) ©
2.9

Fig. I Schematic optical design of the test lens
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Fig. 2 Schematic of the progressive type molding
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Fig. 3 Schematic description of thermal deformation
during GMP processing
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Table 1 Grinding conditions for the mold cores

Items Value
Work spindle 350 rpm
Turbine spindle 35,000 rpm
Feedrate 0.5 mm/min
Depth of cut 0.3 um
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Table 2 Mold conditions of aspheric glass lens

Items Value
Unit processing time 75 sec
Heating temperature 560 C
Slow cooling temperature 465 C
Press force 1,000 N
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Fig. 4 Form accuracy of (a) mold core and (b) lens before
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Fig. 5 Results of non-linear curve-fitting
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Fig. 6 Form accuracy of (a) mold core and (b) molded
lens after compensation
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Fig. 7 Photograph of mold core and molded lens
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