sh2gaZets|x| K 282 535 pp. 578-584

May 2011 / 578

Journal of the Korean Society for Precision Engineering Vol. 28, No. 5, pp. 578-584

Eam9 MsUsolU
Sx0| ot 17

GO E o/8st OOj3AE H A

A Study of Micro De-burring Characteristics using Polymer and Al,O; Abrasive
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In mechanical culting process, burr was generated at workpiece by cutting tool generally. It is
working disturbance during manufacturing process. Besides burr was taken shape relatively large
size more micro scale machining than macro scale machining. Many researches have been
studied to remove micro burr(de-burring), because it was negative effect for accuracy of
machining shape. However, micro de-burring was constrained by burr height, micro feature and
so on. In this paper, experimental research was carried out to compare de-burring characteristics

of Al;O3 abrasive and polymer.
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Fig. 2 Mechanism of abrasive particle in the de-burring
machine
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Table 1 Cutting condition

Workpiece Cartridge brass(Cu:70%, Zn:30%)
Tool @ 0.4(2 flute)
Feed(mm/min) 100

Spindle speed(RPM) {40,000
Depth of cut(m) 100
Wet Cutting

Lubrication

| 25mn

25mm

llSmm
0.2mm AN

0.1 mm ]

0.4mm

Fig. 3 Geometry of micro rib
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Table 2 Specification of AL,O; and Polymer abrasive

AL O3 (WA) 0-AlL 04
Basic material
Polymer C3HgNg
ALO;(WA) 20
Particle size(um)
Polymer 400
AlLO;(WA) 9
Hardness(MOH) ‘
Polymer 4.0




5|

St AU BSS|A| N 28 H 5% pp. 578-584

May 2011 / 581

33 EtAY 3FE HE¢ O 4F
By FRE RARIE, BAY, B4
wZe] A7), BAE 5 grg EAMEE 7
2 glom, oo meh by 5xe) sl e
OB AWML Qnka TR BE oy
& BEAM37] Yt BEALSHE (Pressure)d}t FA
(Number of scan)®] ®gle| w2 oimsy Ag&
Sgov], o FAUF] AL A
A

e O

Fl

RS RN - R A R ¥
—{m mlo o ¥ ox

A &3l th(Table 3) o9} #2 ojf& A3}
AuE ol &d 7|2 AF A 2035 40
BAME M AATF DY o] Foj A
A7 HASAT, FHT 2 0% me A
Aol & FFE F& AR YETh
Table 3 Experimental blasting condition

Pressure(bar) 3,4

Scan speed(mm/sec) 50

Number of scan 40, 60, 80

Nozzle size(mm) 02

Stand-off distance(mm) 12
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Table 4 Measurement system specification
NT-1000(Veeco Inc.)

0.1nm to Imm

Measurement system

Vertical measurement range

Vertical resolution <1A Ra
RMS repeatability 0.01nm

Scan speed up to 7.2um/sec
Scan range(minimum) 0.9512 um
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Fig. 4 Example of burr height measurement

4. AEF

Z o 10um oA HA& 3um FE1H line 1 oA
line 5 744 7708 W& B FolE 6~3um FFE
o8 Yvgwt o Avle VEHe2RE HA
gopath. olsh e Az 7 2o wE oy
Y A7 xR &4 dle|lHE Fste] I
2 =243 gl 218 AAFE dAe
2 wluste] mekow, old] wakA AAHE ol
Axe] A waste] mghth olg A 1
Bz ehygdch olgt e 3 AnE A
e 1o 9lste] @ zAcAe Ty AF g

Y E SEM image & §35t0] #Este BT



SEAUSES K] X 28H 535 pp. 578-584

May 2011 / 582

—#— 3bar4Otimes
b —a— 3barG0times
Linel & 3bar§times
e ) —v— 4bar40times
5r Line2 -t 4bargotimes
£ —4-— 4bar8ltimes
S 4L {~#- Nondeburring
E ;
g
£ 5L i
it Line 4 \"\.‘
a Line s
g2t
4
2
< 1F
ok - & ‘o @
k| EN 3. L i i
X axis measurement range
(a) Average burr height after de-burring process using

A1203 abrasive

—a— dbardOtimes

&L —a~- 4bar60times
-4 4bar80times
Line -4 3bar40times
Sk g 3barB0times
€ |~ JbarBltimes
E4F —-*—Non de-burring:
5 L
@
£ o3
5
a Lines
S 2r
o4
g
<L 1
[ ™
1 i I} i i 3 H 1. I\
X axis measurement range
(b) Average burr height after de-burring process using

polymer abrasive
Fig. 5 Average burr height after de-burring process
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Fig. 6 De-burring edge of micro rib using Al,O; abrasive
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(a) SEM image of non de-burring rib( < 1000)
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(b) SEM image after de-burring process using Al,O;
abrasive( < 1000)
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(c) SEM image after de-burring process using polymer
abrasive( < 1000)
Fig. 8 De-burring SEM image using A1203 and Polymer
abrasive for 3bar, 60times

5. 48 3 1
2 ATeNE ALt ge ¥ ER Ak
g dggle] Belay AL ol g vlelaz

1.

AR Bt FAsHYL. JBHORE wF
14 RAEE dntasl Welo) webd mg A
F oot A AARel tEsl 94w AA 7
A B AxRe A A WA QR
e e A3 ge] Bab st 24 3%
o wel AA R A4 ARAAL N
ol b4 A vebdeh HuY 34 274
BE AAGT BAC FAFANE JFS A
Fe g 2402 37] Wi 49 ol
2ANAE AT BAAE o 83te] Sbar

Sum FELZ SAHIT ol Abs &

1
¢} vlulstol E wf), of 1.5 ui o] W A|AEO
d

th AnkAe] Ake] uwheba
& ARE nFsY HW BT} ALV
g 8% Af B AR Aed oH
4 AR AL FAGEA EASIFAA
2 gaEy 2o g&34
o =2

B ATE AAAARY fYes Agd 22
r AAHLE Ax 7E )

= °
< o hl
Ao g FIHJFH

Lee, K. and Dornfeld, D. A., “Micro-burr formation
and minimization through process control,” Precision
Engineering, Vol. 29, No. 2, pp. 264-252, 2005.

Lee, K. U. and Ko, S. L., “Development of deburring
tool for burrs at intersecting holes,” Journal of
Materials Processing Technology, Vol. 201, No. -3,
pp. 454-459, 2008.

Yoon, H. J., Choi, J. S. and Park, D. S., “The
Automation of Brush Deburring Using IGES,”
Journal of the Korean Society of Precision



rol

2RSS X K 288 53 pp. 578-584 May 2011 / 584

Engineering, Vol. 17, No. 4, pp. 114-120, 2000.

4. Yoo, B, H.,, Min, B.-K. and Lee, 8. J., “Thermal
analysis of micro-EDM  deburring process,”
Proceeding of KSMTE Autumn Conference, pp. 106-
110, 2009.

5. Shin, M. ], Baek, S. Y. and Lee, E. S., “A Study for
Improving Surface Roughness and Micro-deburring
Effect of Nitinol Shape Memory Alloy by
Electropolishing,” Journal of KSMTE, Vol. 16, No. 6,
pp. 49-54, 2007.

6. Chae, J. W, Ko, S. L. and Baron, Y. M., “Analysis of
the Performance of Magnetic Abrasive Deburring
according to Powder Characteristics,” Journal of the
Korean Society of Precision Engineering, Vol. 21, No.
12, pp. 37-43, 2004,

7. Yun, D. ], Seo, T. I. and Park, D. 8., “Fabrication of
Biochip with Micro Fludic Channels by Micro End-
milling and Powder Blasting,” Sensors, Vol. 8, No. 2,
pp- 1308-1320, 2008.

8. Balasubramaniam, R., Krishnan, 1. and
Ramakrishnan, N., “Investigation of AJM for
deburring,” Journal of Materials Processing
Technology, Vol. 79, No. 1-3, pp. 52-58, 1998.

9. Balasubramaniam, R, Krishnan, . and
Ramakrishnan, N., “A Study on the shape of the
surface generated by abrasive jet machining,” Journal
of Materials Processing Technology, Vol. 121, No. 1,
pp. 102-106, 2002.

10. Getu, H., Ghobeity, A., Spelt, J. K. and Papini, M.,
“Abrasive jet micromachining of acrylic and
polycarbonate polymer at oblique angles of attack,”
Wear, Vol. 265, No. 5-6, pp. 888-901, 2008.

11. Park, D. S., Cho, M. W,, Lee, H. and Cho, W. S.,
“Micro-grooving of glass using micro-abrasive jet
machining,” Journal of Materials Processing
Technology, Vol. 146, No. 2, pp. 234-240, 2004.

12. Gillespie, L. K., “Process Control for Burr and
Deburring,” United States Department of Energy
Report, KCP-613-5526, 1994.



