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A Study on Burr Formation in Face Milling (II)

S. W. Han(Mech. Design. Prod. Eng. Dept., KKU), S. L. Ko(Mech. Design. Prod. Eng. Dept., KKU)

ABSTRACT

Burr makes trobles on maunfacturing process due to deburring cost, quality of products and productivity. This
paper described the results of experimental study on the influence of the cutting parameters on the formation of exit
burrs in face milling. The cutting parameters were investigated changing exit angle, rake nagle, lead angle in tool
geometry as well as feed per tooth. Also we carried out experimets on several materials. Using the results of
experimental study, burr types are classified according to appearance and formation mechanism in exit burr and we
are considered the burr formation in each type of burr.
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Fig. 1 Burr formation in face milling (SM20C.Too! 1,F=0.1mn/tooth,V=150m/min.D.0.C=1.2nm)

Table 1 Tool geometry

Lead Radial Axial Dia- Insert
angle | Rake angle! Rake angle | meter shape
Tool 1] 45° -5 20 125(en) | square
Tool 2| O 6 15° 125(nn) | tdangle

Table 2 Cutting conditions

Material | Tool \(,:;glcr:‘gy Dcpc‘st of | Feed Exit Angle
Al1050 | Tool 1
Tool 1] 0 2 005, | 15° 300
Al6061 Tool 2 {m/min) (mm) o1, ::: gg: .
0.1,
sma0¢ S 02 105° 120°
Tool 2 150 1.2 , : °
Tool 1§ (m/min) () (mml/]) 135° 150
toot 165°
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Bur plot : SM20C, Leed angle 45" _ F0.1mAcol, Ext Angle 16 ~ 185

Fig. 2 Burr measurement by laser system
{SM20C, Tool 1, F=0.1nn/tooth, D.O.C=1.2mm)

SM20C Burr Haight V4

Exit Angis

SM20C Bur Weth <+ Q.05 @
L 2mQIE

a8

.

Fig. 3 Data of burr formanon in SM20C by tool 1
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Fig. 4 Classification of exit burr in face milling
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Fig. 5 Section of each burr type
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Fig. 6 Burr formation process in different exit angles
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Fig. 7 Transition burr type ( Type A-B, Type B-C )
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Fig. 8 Comparision of exit process in too! 1 and tool 2
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Fig. 9 Burr height at Type A(¢:45" ) and
Type C(¢:165° ) in milling with Tool 1
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exit angle® A & v|FE & F AU
oS

1. 24§, “Burr Technology?] ol#]9} 2 4" tj&
71 A %E FA &S, pp. 206-209, 1991.

2. 3%, 1Y, “Holx LY sEFAl B FAf
# AT IZAEEFRE FAGEAE, pp.
1169-1172, 1999.

3. L. K. Gillespie and P. T. Blotter, "The Formation
and Propertiecs of Maching Burr," ASME Jour.
Engin. for Industry, Vol. 98. No. 1, pp. 66-74, 1976.

4. K. Nakayama and M. Arai, "Burr Formation in
Metal Cutting," CIRP, Vol.36, No.1, pp.33-36, 1987.

5. O. Olvera and G. Barrow, "An Experimental Study
of Burr Formation in Square Shoulder Face Milling,"
International  Journal of Machine Tools &
Manufacture, Vol. 36, No. 9, pp. 1005-1020, 1996.

6. W. Kishimoto, T. Miyake, A. Yamamoto, K.
Yamanaka and K. Takano, "Study of Burr Formation
in Face Milling," Bull. Japan Soc. of Prec. Engg.,
Vol. 15, No. 1, pp.51-52, 1981.

7. M. Hashimura, J. Hassamontr and D. A. Dornfeld,
"Effect of In-Plane Exit Angle and Rake Angles on
burr Height and Thickness in Face Milling
Operation," ASME Journal of Manufacturing Science
and Engineering, Vol. 121, pp. 13-19, 1999.

8 M. Hashimura,"Y. P. Chang and D. A. Dornfeld,
"Analysis of Burr Formation Mechanism in
Orthogonal Cutting," ASME Jour. Manufact. Science
and Engin.,Vol. 121, pp. 1-7, 1999,



