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Abstract —Recently, a double-side machining process has been adopted in fabricating a sapphire glass to
enhance the manufacturability. Double-side lap grinding (DLG) is one of the emerging processes that can reduce
process steps in the fabrication of sapphire glasses. The DLG process uses two-body abrasion with fixed abra-
sives including pallet. This process is designed to have a low pressure and high rotational speed in order to obtain
the required material removal rate. Thus, the temperature is distributed on the DLG platen during the process.
This distribution affects the shape of the substrate after the DLG process. The coolant that is supplied into the
cooling channel carved in the base platen can help to control the temperature distribution of the DLG platen. This
paper presents the results of computational fluid dynamics with regard to the heat transfer in a DLG platen, which
can be used for fabricating a sapphire glass. The simulation conditions were 200 rpm of rotational speed, 50°C
of frictional temperature on the pallet, and 20°C of coolant temperature. The five cases of the coolant flow rate
(20~36 //min) were simulated with a tetrahedral mesh and prism mesh. The simulation results show that the
capacity of the generated cooling system can be used for newly developed DLG machines. Moreover, the sim-
ulation results may provide a process parameter influencing the uniformity of the sapphire glass in the DLG pro-
cess.

Keywords — double-side lap grinding (™ # 12k<1 %), sapphire glass (AF¥}o]o] Z2t2), heat transfer
(84 49), temperature distribution (=% )
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Fig. 1. Schematic geometry for analysis model.

Fig. 2. Geometry of pallet array.
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Fig. 3. Geometry of coolant channel.
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(a) Pallet grid system

(b) Grid system at Cross sectional plane
Fig. 4. Grid system for CFD.
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Table 1. Analysis condition

Flow rate (/min) Case Number Note
20 Case 1 -
25 Case 2
28 Case 3 KR-10030
30 Case 4
36 Case 5 -
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Fig. 5. Temperature distribution of coolant channel.
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Fig. 6. Temperature distribution on top platen.
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Fig. 7. Cross-sectional temperature distribution.
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Fig. 8. Radial temperature distribution on base platen.
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