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ABSTRACT

For efficient deburring of burrs that form inside mechanical parts after drilling, new special deburring tool
was developed specifically for the burr found at intersecting holes. In this paper, the process for finding ideal
cutting conditions has been carried out to identify the efficient performance of deburring using a new tool.
The burrs at the entrance and exit surface were analyzed for efficient removal. The surface roughness after
deburring was also reviewed for better performance. In addition, the influence of the feed rate on deburring
quality was analyzed for improved productivity. Through this process, a new deburring tool can be applied
effectively to remove burrs formed at intersecting holes.
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Fig. 2 Design of New Deburring Tool

Table 1 Design Specification of Deburring Tool

Tool L1 D1 Dmax | a1 / | Stiffness

number | (mm) | (mm) | (mm) a?2 N)
70°/

Tooll 85 2.5 10.43 16.5
65°
| Surface

of entrance

1 o
Surface ‘ o

= Nl
Fig. 3 Experimental set up for drilling and deburring

process and the burr measurement location along
the periphery

Table 2 Cutting conditions for deburring

Drill SSD Dirill
Workpiece Material AL6061
Hole Size (mm) a9
Feed Rate of deburring tool 30
(mm/min)
Spindle speed of deburring tool 700
(RPM)
Inclination Angle (°) 15°, 30°, 45°
Coolant Wet
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Fig. 4 The height of the bumrs formed on the exit

surface  with  different exit angles, 15°, 30°,
45°, and the buir measurement location along the
periphery of the hole
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Table 3 Cutting conditions with increasing feed
rate and same feed per tooth

Feed rate Spindle speed
Condition 1 30 700
Condition 2 50 1167
Condition 3 70 1633
Condition 4 90 2100
Condition 5 110 2569
Condition 6 130 3033
Condition 7 150 3500
Condition 8 170 3966
AW Oy &8 AV gy
Condition 3 —82 H¥wel Fio] mjiele A
o ohuzt wFAH oz YAHo] Al A B
So] TAsAT. = iy a8 It A
o gl A% A ARE zAWT o2
=97y mAze Bse AT 79

al
e}
oA g4 242 Ao WAL 5

H
e HAH.

o & i & ro
o
%ﬂ—‘

33. EHAEY| 54 d1f

129 o]4%50.0214 mm/tooth)S A% =) 2
Ag O gEAFA FAARY] AL Fig100]
A MY SEA %S vt st gt vl
A &3E RBo|AW Condition 18 7FA M F
o2 BHAAIIF AZARE & 4 Qth o]
HOR TRAAVIE HAEET} SUHETE, o
FEE7F A EFTE Folxih

ol#at o2 WjAL HEOT Figl0L FA
3t FHIPEERT o|FEErE FAAAT

o
H oge 9% FE A4 e & 5 gk o
A ERAALIY FFE oA olEEEE
FE Aol AW, AU FHL A9 oI5
S8 ok AAA BEALE =dg Fol
z=ut d 03 @ 5 Ao

Rmax (pum)

A

& _\ocb & ) \doq’
- .

& ‘\&" c\b\‘ &

& [s3 & & &

% »
o _0«::]’ & &
SE
N &

B Roughness  ===No deburring

Fig. 10 Surface roughness as a deburring result
with different feed rate and same feed per tooth

opgel Ay AnzRE MY FHS FTUR
Y479 g3 =YTY e wuALE Ba
A BUT & Aok 2e) APNA B
S Fe U8 199 ol5FS Ton 1o w
NEEES FHIALES WANA 2 84

.

wE I

FHEEE 58 FAT F
A "ok B AFellA e FoIl 557 23
ghate] 7d HAARE Al 224 HA o
Wy 218 27 A% J2UES A
4. dE

Aellxel gy A3 Axs EdE FAECA
o Oy A Al 7 AR oWy 3ATG
7hE 20 oI 2ol AAE £ Stk

AEA e gwg 378 A8 OHE &
Ao Al st ZAA W AIAE sl
B =EA HE3 24 U oWy F3t
kAol WY Aol= T3, FEH AoE @
F sdo= 23] U¥gS FHIT



» A=AV EE A, A5,

A4z

Z7ld Z&A Uy ¥4 2d& FI7] 4
ste], Z71oE o444 =7} 30mm/min, T3 3
TE 700pme AP HoZ FLAHQ 2HOE AR
Stk AAEE FAATN] A3l YR EF ol
TFE FAGHEA o]FEES} FRIHEEE F
THNIEA YA ST b H A HA A}
THe FAEREE TMIE F Se ThEERde
A% F Atk o 2 gutyo g H3F 9

1.

REFERENCES

Shin, K. S., “Effect of Surface Roughness on
Cutting Conditions in CNC lathe C-Axis Milling
Arc Cutting,” Journal of the Korean Society of
Manufacturing Process Engineers, Vol. 13, No. 4,
pp. 99~105, 2014.

. Noh, Y. H., “A Study on Surface Roughness of

Aluminum 7075 to Nose Radius and Cooling
Method in CNC Lathe Machining,” Journal of
the Korean Society of Manufacturing Process
Engineers, Vol. 14, No. 4, pp. 85~91, 2015.
Chun, S. H., “Effects of cutting condition on
surface roughness in the spiral up milling of
aluminum alloy,” Journal of the Korean Society
of Manufacturing Process Engineers, Vol. 13, No.
4, pp. 83~90, 2014.

Y. C, Shin, G. H., and Kwak, T. S,
“Deburring Technology of Vacuum Plate for
MLCC Lamination Using Magnetic
Polishing and ELID Process,” of the
Korean  Society of Manufacturing Process
Engineers, Vol. 14, No. 3, pp. 149~154, 2015.

Lee,

Abrasive
Journal

. Li, H, Ko, T. J., and Baek, D. K., “A Study on

Preventing Cracks at the Small Hole Exit in
Ultrasonic Machining Using a Wax Coating,”
Journal of the Korean Society of Manufacturing
Process Engineers, Vol. 14, No. 3, pp. 105~111,
2015.

6. Kim, J., Min, S.,, and Dornfeld, D. A,
"Optimization and control of drilling burr
formation of AISI 304L and AISI4118 based on
drilling burr control charts," International Journal
of Machine Tools and Manufacture, Vol. 41, No.
7, pp. 923-936, 2001.

7. Min, S., and Dornfeld, D. A., Kim, J., and Shyu,
B., "Finite element modeling of burr formation in
metal cutting," Machining science and technology,
Vol. 5, No. 3, pp. 307-322, 2001.

8. Jeong, Y. H., HanYoo, B., Lee, H. U., Min, B.
K., Cho, D. W., and Lee, S. J,
microfeatures using micro-EDM,"

"Deburring

Journal of
Materials Processing Technology, Vol. 209, No.
14, pp. 53995406, 2009.

9. Lee, S. H., and Dornfeld, D. A., "Precision laser
Deburring," Jounal of Manufacturing Science and
Engineering, Vol. 123, No. 4, pp. 601~608, 2001.

10. Lee, K. U, and Ko, S. L., ."Development of
Deburring Tool for Burrs at Intersecting Holes,"
Journal of Materials Processing Technology, Vol.
20, No. 1, pp. 454-459, 2008.

11. Park, H. Y., “Development of Deburring tool
for the of the
mechanical part,” A Thesis of Master’s degree,
Konkuk Univeristy, Republic of Korea, 2010.

12. Ton, T. P, Park, H. Y., and Ko, S. L.,
“Experiment alanalysis of deburring process on

improvement cleanability of

inclined exit surface by new deburring tool,”
CIRP Annals-Manufacturing Technology, Vol. 60,
No. 1, pp. 129-132, 2011.

13. Ko, S. L,
Deburring for the

and Effective
Micro Burrs

"Measurement
in Piercing

Operation," International Journal of Korean

Society of  Precision Engineering and

— 116 —



N2 YUy 375 o838 =27 W 283 AAS AT 7texd AR - F71AVFSEE A, Al1sd, A4z

manufacturing, Vol. 1, No. 1, pp. 152-159,
2000.

14. Min, S., and Dornfeld, D. A., and Nakao,
Y."Influence of exit surface angle on drilling burr
formation," Journal of Manufacturing Science and
Engineering, Vol. 125, No. 4, pp. 637~644, 2003.

- 117 -





