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A Study on the Burr Minimization of Drilling Process

by Optimal Velocity Profile Tracking

Min-Suk Park*, Do-Young Jeon**

ABSTRACT

At the exit stage of drilling, the burr generates and deburring process is required to remove it. Since the

additional process reduces productivity, a burr minimization technique is necessary in the servo system of

drilling machines.

In this research, cutting force is modelled with tool geometry and the optimal velocity

profile with which the desired cutting force maintains is generated to minimize burr. Experiments show that

the proposed velocity profile tracking effectively minimizes burr compared to the constant velocity feed.
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Fuw = thrust force of drilling process
f = feedrate
D = diameter of the drill
= point angle of the drill
0, = yield strength of the material

root mean square of the current
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Table 1. Specification of Drill and Workpiece
Material HSS
Point Angle 118 °
) Helix Angle 25 °
Drill 1™ Chisel Angle 125
Web Thickness 1.1 mm
Diameter ¢ 6
Material Al6061-T6
. Yield Strength 275Mpa
Workpiece UTS 310Mpa
Size 80 X 80 X 12mm
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Feedrate when Stick-ou(D=6mm. Feed=50mmmin, prv=1500)

T
N :
L T -
N D A :
Poobo b i
o N St it St e -
N A A z
L o N NN SO .
& T :
& ooy b :
s R S S B -
A :
5 U S | NN :
P » %
o { | | i i i :
) 0z 04 06 08 1 12 2
Stick-out Time(sec)
Fig. 5 Optimal Velocity Profile(Feedrate 50mm/min)
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Table 2. Comparison of burr size
T AR | Az A A2 A7) (mm)
CFC 1.981
ON
&L | 118 ° VP:I‘C 0.217
OFF CFC 2.130
VPTC 0.517
ON CFC Cap Burr
" o VPTC 0.204
HEE 1138
OFF CFC Cap Burr
VPTC 0.491
CFC Cap Burr
o | o - LN [VPTC [ o142
- - OFF CFC Cap Burr
VPTC 2.011

*CFC - Constant Feedrate Controller
VPTC - Velocity Profile Tracking Controller
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