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Abstract By using the thermoelastic model, the finite element analysis of dispensing process of optical slices is
performed. The process parameters which influence the surface deformation of workpieces (Ap) after dispensing are
optimized. For an optical slice with a diameter of 100 mm and a thickness of 2 mm, a thin base plate with high
elastic modulus and low thermal expansion coefficient is the optimal selection. Ap decreases with the decreases of
radius, number and elastic modulus of glue dots. The glue dot position should avoid the high Ap zones. The
thermal expansion coefficient of glue dots has little influence on Ap.
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Fig. 1 Schematic of dispensing process
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Table 1 Calculation parameters

Parameter Nd: glass Glue dot Stainless steel U
Density p /(kg* m *) 2830 1060 8000 2210
Elastic modulus E /GPa 56.40 0.22 200.00 67.60
Poisson ratio V 0.27 0.20 0.28 0.17
Heat conductivity K /(W e m™ '« K™) 0.56 0.14 20.00 1.31
Specific heat capacity ¢ /(J « kg™ '« C ") 750 2260 500 767
Thermal expansion coefficient « /(pm « K1) 10.70 2.40 10.20 0.03
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Fig. 2 Distribution of glue dots
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Table 2 Model parameters

Parameter Workpiece Glue dot Base plate
Radius /mm 50 2 50
Height /mm 2 2 20
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Fig. 3 Surface shape of workpieces after dispensing based on different base plate materials.

(a) Stainless steel; (b) U; (c¢) Nd:glass
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Fig. 9 Ap of workpieces after dispensing versus number of glue dots
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