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ABSTRACT

With increasing the needs for micro and precision parts, micro machining technology has been studied to fabricate
a small part with high density such as electronics, optics, communications, and medicine industry more than before.
But there are many problems to be solved requiring a high-level technology. So this research presents the new
method to fabricate a small part through applying chemical mechanical micro machining (C3M) for the Al wafer.
Al(thickness 1 zm) was sputtered on the Si substrate. Al is widely used as a lightweight material. However form
defect such as burr has a bad effect on products. To improve machinability of ductile material, oxide layer was
formed on the surface of Al water before grooving by chemical reaction with HNO:(10wt%). And then workpieces
were machined to compare conventional micro-machining process with newly suggested method at different
machining condition such as load and feed rate. To evaluate whether or not the machinability was improved by the
effect of chemical condition, such as the size, the width of grooves and burr generation were measured. Finally, it
is confirmed that C3M is onc of the feasible tools for micro machining with the aid of effect of the chemical

reaction.
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Fig. 1 Example of radical increase for the
resisting shear stress
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Fig. 2 Machining concept of C3M for Al wafer
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Table 1. Experimental condition of C3M for
Al-wafer

Chemical Condition

Chemical HNO; (10wt%)

dipping time 60 min

Machining Condition

Stylus tool (wc)

Tool radius : 10un

Load 957, 46.8 mN

Pass one times
Feed Rate 75, 150, 600 pm/s
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Fig. 4 XPS depth profile for each atomic existence

in chemical reacted Al wafer
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{b) C3M method

(a) Conventional

Fig. 5 SEM image of grooved edge according to feed
rate (Load 95.7mN)

Fig. 6 AFM image of grooved edge by C3M
(Load 95.7mN, Feed rate 150um/s)

dutAol hFEANAE burrd wkaeral 37)7)1 Ab
Te & 7 Yot aamME HEAT 2
&R gt wWelbAd burr sizes
Hak %0136:2: o 7} At} Fig. 62 C3MS 2 &4
7 Load 95.7mN, Feed rate 150mv/s3 7133 A1)
AFM(Atomic Force Microscope)E A A dtoltt HEYz
ol 734nmZ AASA stEFolRed sEe ¥
9}("1] wel 283 dYgzlol: Add 4 Addu
o 2oy 7hEE B4 F7 8 Y(tool shape)ol
wooz B Ao AME corn shape? ¥
T tool tipe] Ewto] Fatale] wwHo| 4
Al EA oW HAdEe JEg v
[+33 JI:7 o]L}
3M$€ ©]£&& micro-machining processoll A1 L}E}
olei gk EAME ALHHNO) T U FolE(A)Tte
of oa] HETe #HAE FAFoEN LF

fr lo e of .‘}PL

L PSURNL e L
r(r ~ o o, 3% o
" A
[«

olo

- 909 -



w9 EAY YHE ABYFUIHALO)2ZHEH
A (dislocation)7} 31&E o] HYLET molx W
FAAE FEI FFYLEAN G532 454
713 ATl T FHE AT 2nE Q
3 burre] A3} It FaHAE AL e
o,

42 71389 Hajo] oE JI35H
AAFEY HAFA burrd] R I AN
8t% 2] W2l(Load change)ol F3F& o=

3FS  468mNOE  HAAIID o4 n
600,150, 75u/sE Eoj ol et A £ 12.2, 12.2,
102m% EolEES ¢ 771 oy °1 < HAA g

o] Folgoz A% éﬂri % 7} Alu}. Fig. 7&
35 (Load)S 46.8mNoZ A A|7]1 ¢ & SEME
Atz el Fig. 59 £°l 3 o-""‘_ g C3ME F
FA10 AFHME s F 0} EolFol E}E}H H (burr)
of Aol HER, 1 A7V EHES ¥ T At
Fig. 82 F79 HXANE FA7ln §F
46.8mN, °1$5EF % 150m/sE 7HEE AlHY AFME
AAdFdolty, F79 HAAE A 7FEAY
FAAze] AT vpRrtA R &5 fHad we
A FEAHY ZHol(569nm)7t EolHe & 7 ok

Fl16 prys

Fig. 7 SEM image of grooved edge by C3M (Load
46.8mN)

Fig. 8 AFM image of grooved edge by C3M
(Load 46.8mN, Feed rate 150um/s)
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