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ABSTRACT

Solar cell industry requires high technologies to stabilize apparatuses for the wafer manufacturing. Vibrations of

squaring & grinding machines are one of the most critical factors for causing residual stresses of ingots, which are the

main reasons of the breakage in the following processes such as wire sawing, cleaning, and modularity. In this study,

the structure of a squaring & grinding machine has been analyzed through experiments and computer simulations to

figure out the ways to suppress the vibrations effectively, and further to minimize the breakage of wafers. The result

shows that simple design changes of applying a few ribs can improve the stability of the machine.
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Fig. 1. Wafer manufacturing process.
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Fig. 2. Squaring & grinding machine.

212 554 B4 A% 94

Fig 33} 2o] AHlo] 7142 ANE Rae & 3
(mpec) Fefo] TS i Fv 2478 Fo AP
52 g 4 9k

=AY AE o) ]Eee)A] All6d A3, 2017

Fig. 3. The locations of the sensors.
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Table 1. Natural frequencies of the machine

Range[Hz] 10~100 101~200

Nat. freq.[Hz] | 53,57, 58, 64, 69 138, 164
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Fig. 5. A simulation model of the machine.
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Table 3. Natural frequencies from experiment and simulation

Range[Hz] - "
. 10~100 101~200
A 53,57, 58, 64, 69 138, 164
Simulation 52,56,57,62,71 135,159
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Table 2. Natural frequencies of the machine —
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Fig. 6. Natural frequencies and mode shapes of the machine.
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Table 8. Natural frequencies and vibration magnitudes of
original model and alteration #1+#2+#3

Original Alteration | Comparison
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Fig. 10. Magnitudes of vibrations along total (graph).
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