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Experimental study on precision molding of small dual aspherical

chalcogenide glass lens
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Abstract: In order to realize the precision molding of small dual aspherical chalcogenide glass lenses, the
influence of the relevant process parameters on the quality of molded lenses was studied by orthogonal
molding experiment. Firstly, the molding process and the PFLF7—60A multi-station molding machine were
introduced, the target lens was designed according to the aspheric curve formula. Secondly, an
environmentally friendly chalcogenide glass IRG205 was selected, and the relationship between the

viscosity and temperature of the glass was fitted by the VFT equation, then the molding temperature was
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determined, and the experimental parameters of each station were also established. Finally, the orthogonal

molding experiments were conducted with no—coated mold and spherical preform, the regular influence of

molding process parameters such as molding temperature, pressing load and maintenance force on the

lenses’ molding quality (form accuracy PV, surface roughness Ra and profile deviation) were analyzed,

and the optimized molding process parameters were obtained. The results have demonstrated that the

values of PV for ASP1 and ASP2 are 129.2 nm and 174.8 nm, the values of Ra are 19.6 nm and 25.6 nm,

and the values of profile deviation are 0.614 pm and 2.682 pm, respectively. The results can satisfy the

requirements for high-precision applications of lenses, and provide reference and basis for the high-

precision mass production of small dual aspheric chalcogenide glass lenses.

Key words: chalcogenide glass;

pressing load; maintenance force
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Fig.1 Glass molding machine PFLF7—60A
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Fig.2 Schematic of the molding process for molding machine PFLF7—60A
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Tab.1 Parameter values of aspheric curves

+A, XA X+A X (1)

R/mm k A, A Ag

ASP1 -3.2 0.71 -0.0429 -0.0209 -0.0135

ASP2 -2.4 0.16 0.0016 —=0.0009 0.000 04

Y
%‘ —X .
ASP1 3
© /
ASP2
@6

KER: Vintaapcl

Fig.3 Schematic of the designed lens
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Tab.2 Thermo-mechanical properties of IRG205

and AF312
Property Value(IRG205) Value(AF312)
Density p/g-cm™ 4.68 14.3
Thermal conductivity k 0.95 29
/W-m'-C!

Specific heat C,/J- g™+ C™? 0.33 -
Young's modulus E/GPa 21.9 560
Thermal expansion o/C 14x107° 5.7x107°

Transition temperature T,/C 285 -

4 AR
Fig.4 Mold

R R E RN E E kS EE

Tab.3 Form accuracy and roughness of the

®3WMERF

fabricated mold cavity surface

after compensation

ASP1 ASP2
Form accuracy PV/nm 137.3 188.5
Roughness Ra/nm 14.4 28.9

1.3 REEHFEN
RS B FBE R TR AR B PV 26 TRIHL RS

FE Ra XA RAE, Hd PV Ra (HRHYEE
28w A 7 0 A Bk F 5 DU S Y Form
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Fig.5 Schematic of lens profile deviation
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% Experimental results
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Fig.6 Temperature-dependent viscosity of IRG205
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Tab.4 Molding experiment parameters

Station
Condition 1 2 3 4 5 6 7
+ + + - - -
Upper heating
plate 285 315 T, T, 275 200 Rapid
Temperature/ C cooling to
Lower heating room

plate temperature 285 315 T,
/C

Pressing load 0 0 P
/MPa ’

T, 275 200 temperature

Beat time/s 75 75 7 75 75 75 75

iE 5 Tm\Pp\Pm EX1E
Tab.5 Values for T,, P,, P,

Parameter Value

T 340

Molding temperature/C T,» 345
T 350
P, 0.05
Pressing load/MPa P, 0.10
P 0.15

P, 0
Maintenance force/MPa P 0.01
P 0.02
P, 0.03
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Fig.7 Effect of molding temperature on lenses PV and Ra
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Fig.8 Effect of molding temperature on lenses profile deviation
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Fig.10 Microscope images of molded lens and photograph of lower

die cavity under the condition of 0.15 MPa

P LT S o s 8 0o e R 458 A G i 7% it 1) 52
M Bﬁﬁﬂﬁﬁﬁé@iﬁﬂ R G B O R i S B R A

R X R A TE S gt AR v B0 e 2 er A BE I i
g g

;3'0 —0.05MPa | £9 —o0.05MPa _
£ 23 —-0.10 MPa /] g —-010MPa i

£ 2.0r ---0.15MPa fA 2 ---0.15MPa i

3 15k ’ 3 5+ /

° k) )

= 1.0F = 3t 3

£ 05} £

” o 1F

5 0 n . . . 5 k : .

= 0 02 04 06 0809 -~ 02 06 1.0 14 1.75

Distance from the center
of the lens/mm

Distance from the center
of the lens/mm

(a) IR X ASP1 B
(a) Effect of pressing load

(b) I 275 % ASP2 A 51|
(b) Effect of pressing load
on ASP1 on ASP2
Pl 11 im0 0 8 TR 45 6 66 i A% 1) 53 7

Fig.11 Effect of pressing load on lenses profile deviation
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Fig.12 Effect of maintenance force on lenses PV and Ra
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Fig.13 Effect of maintenance force on lenses profile deviation
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Fig.15 Photographs and microscope images of the molded lenses

which used the optimized process parameters
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which used the optimized process parameters
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