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Abstract: To evaluate the grinding performance of typical functional brittle materials, a back-face
grinding model was established and subsequently the specific energy of the wafer material and the dis-
tribution of grinding force was calculated during the grinding process according to this model. First, a
series of grinding experiments were conducted at different {eed rates. The rate of increase of spindle
power was then chosen to evaluate the grinding performance; the recorded data of grinding power var-
ied significantly. so it was filtered for the subsequent analysis. The experimental results indicate that
the specific energy of LiTaO; (LT) is 147. 46 J/mm", which is 44 % larger than that of Si, and that the

grinding force of LT is larger than that of Si at the same distance from the center of the wafer. The
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rate of increase of spindle power played a critical role in the machining of LiTaO;. It was found that,

above the threshold value of 0.6 W/s, cracks were initiated and resulted in the breakdown of the wa-

fer. Compared with the grinding of Si, spindle power in the LiTaO; grinding experiments exhibited a

linear relationship with the increase in feed rate under the same experimental conditions, which indica-

ted that the physical properties other than the mechanical properties may also play a critical role in the

grinding process.

Key words: brittle materials; specific energy; distribution of grinding force; increasing rate of spindle

power
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Fig. 1 Schematic illustration of face grinding
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Fig. 2 Removal model of wafer grinding in one rotation
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Tab.1 Grinding conditions

Parameters Test setting

SD3000C160V
Grinding wheel

Heart-diamond
Work piece speed n,/(r « min ') 50
Wheel speed n./(r+m ") 1200

Feed rate f/(pm * min ') 1,2,3,4,5,6.7,8,9,10

6 inch LiTa0, wafer (0110)

Walfer type
8 inch Silicon wafer (100)

Coolant Pure water

Coolant temperature T/°C 5

(a) EHEERE IR

(a) Grinding machine

(b) LIERVES
(b} Heart-type grinding wheel

(d) 8 #~f Rkl
(d) 8 inch Si wafer

(c) 6 HE~f FHEGFE
(¢) 6 inch LiTaO, wafer
B3 LB s EVEE L bR i

Fig. 3 Experimental setup, grinding wheel and samples
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Fig. 4 Typical consumed power wvs. time of silicon
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