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Experiment Analysis of the Burr Formation on the Inclined Exit Surface in
Drilling

Byung Kwon Kim" and Sung Lim Ko

ABSTRACT

An Experiment was carried out to find the scheme for minimization of burr formation on inclined exit surface in
drilling. Several drills with different geometry are used for drilling the workpiece with inclined exit surface. Step
drills are specified with step angle and step size. The influence of the inclination angle of exit surface on burr formation
was observed, which enables to analyze the burr formation mechanism on inclined exit surface. Along the edge on the
inclined exit surface, burrs are formed by the bending deflection to feed direction and also burrs are formed in exit
direction of cutting edge. To minimize the burr formed in feed direction, the corner angle which is formed by the
inclination angle and step angle must be large enough not to be bent to burr. By decreasing step angle of drill and
decreasing the distance between two axes of two holes, burr formation at the intersecting holes can be minimized.

Burr formation mechanisms are analyzed according to the drill geometries and cutting conditions. Several schemes for
burr minimization on inclined exit surface were proposed.

Key Words : Burr(Y), deburring(t] ¥ &), Inclined exit surface(Z A+ & T H), Step drill(2H= %) Intersecting
hole( 2} 7+ %), Burr Minimization(® & 4 3})
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Table 1 Specifications of Drill Geometry

Drill Carbide Drill
Geom. SHD 36040 SD(?E?I? i 36100
Prase) | M0 | ms | me | 3
(Ste%{ng_) 40° | 75 | 100°
 (ma) 3 3 3 3
4,%;) - 26 | 26 | 26
() 2 2 2
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Table 2 Workpiece material property and cutting

conditions
Yield (Inclination|Cutting] Feed Coolan
Drill Materiall Stress | Angle | speed | (mm t
kkg/mm‘) (1IA)  |(m/min)|/min)
AL6061| 28.1 0 30
100
SHD 15
$S400 | 31.5 30 235 | 150 | Dry
StepDril} 200
45
SM45C| 40.1 250

b4 N
(b) Burr position
Fig. 2 Schematic Illustration of Drilling Process
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Fig. 3 Variation of burr height 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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Fig. 8 Schematic illustration of drilling process (1A=45°)
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Table 3 Corner angles at point C and D

Comer angle at D | Corner angle at C
Drill Y”I — IAYC
(angle) nclination angle(1A)
0° |15°] 30° | 45°{ 0° [15°| 30° | 45°
SD(20°) {80 |65) 50 | 35 [80 95| 110 ] 125
SD(40°) [70|55] 40 | 25 |70 [ 85| 100 | 115
SD (75°) |52.5|37.5] 22.5| 7.5 |52.5/67.5 82.5]| 97.5
SD(100%)[40 [25] 10 [ -5 [40[55] 70 [ 85
SHD(140°) 20| 5 | -10| -25{20}35] 50 | 65
A A SHD SD36100 | SD36075 | SD36040
0° &
15° |
300 [
4 o
45°

Fig. 9 Burr formation according to various 1A and SA by
SHD and SD in SM45C
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