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Burr formation experiment in drilling on the inclined exit surface

B.K.Kim{(Mecha. Eng. Dept. KKU), S.L.Ko(Mecha. Eng. Dept. KKU, CAESIT)

ABSTRACT

An Experiment was carried out to study burr minimization in drilling on the inclined exit surface. Several different drills,

exit surface angles and cutting conditions were selected to determine their influences on burr formation. In drilling operation,

there are not only flat exit surfaces but also inclined exit surfaces which is described as inclination angle. Inclination of exit

surface causes a quiet different burr formation when comparing with flat surface. Burr formation mechanisms are analyzed

according to the drill geometries and cutting conditions. Several schemes for burr minimization on inclined exit surface were

proposed. Burr geometry in each drill and cutting condition are measured by laser measurement system.

Key Words : Burr(8}), deburring(t} ¥ ), Inclined exit surface(Z A1 & 7

A ¢+zH, Burr Minimization(¥} 2] 4 3})
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(a) SHD Drill
Fig. 1 Configuration of Drill

(b) Step Dnill

Table 1 Specifications of Drill Geometry

Drill Carbide Drill(@3)
SHD SD(Step drill L=2mm)

Geom™ | SHD |34040]34075] 34100 [36040]36075] 36100
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(Pangy | 1100|113 | 118 | 114 ns |16l 13
ez o o I ]

(StepAng) 40° | 75 | 100° { 40° | 75 | 100
D 24 | 24| 24 | 26261 26
(mm)
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(a) Drilling process (b) Burr position

Fig. 2 Schematic Hiustration of Drilling Process

&

o

Ao Algg A3 o] Fig. 2(ayl Ve
t} ojy Ao AlRH BE = 1ol A
HE Fig. 200} 2o 7389 8] A & D
Z 0.2mm ~ 1.2mm &} F =2 ‘31/} HEsA 24
el o 9je) RECAM Bie 01 o]3te] &2n
7} AR} A-D o H A g& HE =29 3

Loy Y 32

AW oo, 7ol 44 2eElm 29 249
BAle) ol AYHE Ao AAUYE T 99
delolne Wb A BgsA Lded oRe

F770] 90° ol 8Q] AC-B A3} =2 A A

1254

it
=

gt B-D o dAelAe W7k EAskA

2 % % Yok olol Wil AD YRS EF
olgolm wg =9 Qye] FF Vol o)

] WjEol 2 vj7} BT oA} o]
ok AekHel e 5 AFuaAejch oo ¢
ot R Al AF7E Min o] 98] o] Fol HrH5]
2.3 AgHn

0.09
o0.0e
0.07
E o0s
% oos
? 0.04
3 ooa
0.02
001 |
[+
Feed{mm/min)
T o o s o ome ]

Fig. 3 Variation of burr Héight according to drill geometry
and feedrate in SM45C with 0 inclination angle of exit

surface
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Fig. 4 Variation of burr height according to drill geometry
and feedrate in SM45C with 15 inclination angle of

exit surface
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Fig. 5 Variation of burr height according to drill geometry
and feedrate in SM45C with 30 inclination angle of
exit surface
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Fig. 6 Variation of burr height according to drill geometry
and feedrate in SM45C with 45 inclination angle of
exit surface
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Fig. 7 Variation of burr formation according to the
inclination angle of exit surface in different materials
with  SHD (F=50mm/min)
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(b) SD(SA=40" )

(a) SHD
Fig. 8 schematic illustration of drilling process.
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Table 2 Corner angles at point C and D

Drill " I

(angle) Inclination angle(1A)
151 30 | 45 15 30 | 45
SD(20? | 65| 50 35 95 | 110 | 125
SD(40°%) | 55 | 40 25 85 | 100 | 115
SD(75%) {3751 2251 7.5 | 67.5] 82.5] 97.5
SD(100°) | 25 10 -5 55 70 85
SHD(140?( 5 | -10 | -25 | 35 50 65
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Fig. 9 Burr formation according to various 1A and SA by
SHD and SD in SM45C
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