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ABSTRACT

This research presents the new method to fabricate small features through applying chemical mechanical micro
machining(C3M) for Al5052 and single crystal silicon. To improve machinability of ductile and brittle material,
reacted layer was formed on the surface before micro-drilling process by chemical reaction with HNO3(10wt%) and
KOH(10wt%). And then workpieces were machined to compare conventional micro-drilling process with newly
suggested one. To evaluate whether or not the machinability was improved by the effect of chemical condition,
surface defects such as burr, chipping and crack generation were measured. Finally, it is confirmed that C3M is one
of the feasible tools for micro machining with the aid of effect of the chemical reaction.
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Fig. 1 Machining concept of C3M
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Fig. 3 SEM image of drill
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Table 1 Experimental condition of C3M

Chemical Condition

Single crystal silicon

Chemical KOH(10wt%)
dipping time 10 min
Al 5052
Chemical HNO3(10wt%)
dipping time 60 min
Machining Condition
Rotation speed 20000 rpm
Feed rate 30 um/s
Dwell time 500 us
Depth of drilling 250 im
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Fig. 4 Harness change on the surface of silicon
for KOH wt%
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Fig. 5 Comparision of Oxygen density by AES
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(a) Conventional

(b) C3M method

Fig. 6 SEM image after drilling in Si wafer
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(b) C3M method

Fig. 7 SEM image after drilling in Al 5052
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