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Study on the Aspheric Glass Lens Forming Simulation
in the Progressive GMP process

S. H. Chang, J. J. Gang, K. H. Shin, W. C. Jung, Y. M. Heo (KITECH), T. S. Jung(JYSolutec)

Abstract

Recently, GMP(Glass Molding Press) process is mainly used to produce aspheric glass lenses. Because glass lens is
heated at high temperature above Ty (yielding point) for forming glass, the quality of aspheric glass lens is deteriorated by
residual stresses which are generated in a aspheric glass lens after forming. Before this study, as a fundamental study to
develop forming conditions for progressive GMP process, compression, strain relaxation and thermal conductivity tests
were carried out to obtain the visco-rigid plastic, the visco-¢lastic and thermal properties of K-PBK40 which is newly
developed and applied for precision molding glass material, In this study, using the experimental results we obtained, a
glass lens forming simulation in progressive GMP process was carried out and we could forecast the shape of deformed
glass lenses and residual stresses contribution in the structure of deformed glass lenses after forming,.

Key Words : Aspheric glass lens, Progressive GMP(Glass Molding Press) process, Compression test, Strain relaxation
test, Thermal test, K-PBK40, Lens forming simulation
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Fig. 1 Flow diagram of fabrication process for the
aspheric glass lens in a GMP machine
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Fig. 2 Results of compression tests at various
temperature (at 570 C, 580 T, 590 T)

wEtA, FEAAE FA Ao AgE HFAA
A5 AL & y3o é‘imoi Ag=a 9
= Power law model & A-23}9th5

- 540 -

BelMEs 3 @A 718
= 1A A= g o]
3 &A 9] "32} IRE AxeH °olF
2 GAE A JolE9 2% ZHd| 2]
L Hi epAE ‘@7—} 9AE FARoA 7]
Fo=2 Yo A=7F HEF 7 AAA Ad 974
F4E AXNA "ok, ojg BAAA A {3
A UF-9 2% zo] o AFFHol LA
Al Hed, olAd IFEFHol Iz &K
24 44 ddo] "t (3]
ole{gt AFTH dFES AT HeA(visco-
clasticity) Aol BR3 FQ& EAX
(creep)APoz FaAH £ dFdras A
strain relaxation A]@& 3 #oj
HAEZ234E2 FH5T. 374 FA A AME
H HgA4 AF 2E2 Maxwell model & AFE-5}
Fr}. Master curve & @ 317 Sk
Thermorheologically simple material 2 74 3%k A7
5 FH9 Y (time-temperature superposition
principle)s  AEeFR L, o]W o] FFT(shift
function)® WLF. %A 24](William-Landel Ferry
equation) H-§3th. olgie] WLF A2 9]
459 ¢ B G, 9 #e& 77} 15, 450 O 2 Fig 3
of Yetd 448 Ao 713 ZAMR @er AR

rlr
K
®
K

st} A= Fzk Aol A&kt
C(T-T,)
Iog(aT)=———‘( 0 2)
C,+(T-T,)
3
2.5
2
15
o 1 3
o 05
8 ot
o5 |
b
15k
-2
350 400 450 550 580
Temperature [ C]

Fig. 3 The shift factor at the various temperatures for
K-PBK40. The reference temperature is 501 T.
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Fig. 4 The master curve of Young’s modulus for K-
PBK40. The reference temperature is 501 T.

Table 1 Prony-series constants for the Young’s
modulus of K-PBK40

i E; A
1 5x 10 3
2 3x 10" 25
3 5x10° 350
4 1x10° 4500
5 1x10% 50000
E,=2x10"Pa
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Fig. 5 Glass lens forming simulation 2D half model
and forming simulation conditions in the
progressive GMP process
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Fig. 6 Simulation results of the primary stress

distribution in the glass lens after 1 forming
step and 3 cooling steps
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Fig. 7 Simulation results of the primary stress
distribution in the glass lens after 1 forming
step and 3 cooling steps
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Fig. 8 Simulation results of the springback
phenomenon
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