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Abstract: To obtain the microstructure of single crystal silicon with a good surface quality, the
single crystal silicon was grinded along the ( 100 ) crystal plane with microscale grinding
technology by using microgrinding tool with diameter of 0.9 mm. Firstly, the main influence
factors on microgrinding surface roughness of single crystal silicon were analyzed by the
orthogonal experiment with three factors and five levels. Then, the microgrinding process was
optimized to obtain minimum surface roughness. Lastly, the effect of process parameters on the
surface roughness (R,) of microgrinding single crystal silicon was analyzed through single-factor
experiment. The results show that; in the microgrinding process (20 000 r/min < v, <60 000
r/min, 20 pm/s<v, <170 pm/s and 3 pm<a, <15 um) along (100) crystal plane of single
crystal silicon, the influence of spindle speed on R, was maximum; when the spindle speed (v,)
was 50 000 r/min, feeding rate (v, ) was 20 um/s, grinding depth (a,) was 3 um, R, was
minimum; R, reduces basically with the increase of v,, but if v, was too large, the spindle
appeared vibration, R, showed the tendency of increase. R, raises with the increase of v, and a,.
Key words: micro machining; micro grinding; single crystal silicon; grinding surface quality;
surface roughness
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Table 2 Range analysis on R, of micro side grinding
single crystal silicon in orthogonal experiment
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Fig. 5 Effect of spindle speed on the grinding surface
roughness
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Fig. 6 Three-dimensional topography of microgrinding
surface with different spindle speed

(a)—v, =2 x 10* t/min;
(b)—v, =5 x10* t/min; (c)—v, =6 x 10* r/min.
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Fig. 7 Microgrinding surface with different spindle
speed
(a)—v, =2 x 10* r/min;
(b)—v, =5 x10* r/min; (c)—v, =6 x 10* r/min.
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(a)—v, =70 pm/s; (b)—v, =170 pm/s.
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Fig. 10 Microgrinding surface with different feeding
rate

(a)—v, =70 pm/s; (b)—v, =170 pm/s.
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