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Simulation and experimental study on the molding
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Abstract: In order to manufacture high precision optical glass microgrooves, the finite element simula-
tion and experiment on glass molding processare carried out to reveal the glass deformation behaviorat
high temperature during microgroove molding. Firstly, a modified glass—mold interface {riction mod-
el is established by combining the general adhesive friction model with the Wanheim/Bay friction mod-
el, and the modified model is applied to the finite element calculation. Secondly, the high temperature
viscoelastic constitutive model of glass is established, the glass microgroove molding process is simula-
ted, and the influence of the improved glass—mold interface friction model on the forming stress is an-
alyzed. Finally, the microgrooves are fabricated by using Ni— P plating mold. The results present
that a distinct interface slip phenomenon appeared when the modified glass — mold interface friction
model is applied in simulation. The element stress curve shows jitter rising trend after reaching the

shear threshold value. Compared with the Coulomb friction model, the modified model can describe the

r#s B #3:2016-05-10; 81T HH#A:2016-06-07.
BETH : E X E ST & R ITHR4973 %)% Bh 3 B (No. 2015CB059900) 5 [ % [ 2k Bl £ 4 ¥ Bh I H (No.
51375050) ; F2 BE AR HUH 3 47 20 %8 Bh 30 H (No. 151052)



5 10

JE R 25 A B SO R A R 115 345 150 AT 5 447

interface friction characteristics of high temperature glass more accurately. The height direction repli-

cation error of glass microgrooves formed by molding process is 0. 275 pm.

Key words: Microgrooves; Glass molding process; Interfacial {riction; Viscoelasticity; Optical glass;

Plating mold
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Fig. 1 Glass molding process for microgrooves
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Molded microgrooves on optical glass
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