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Tool Wear in High Speed Face Milling Using CBN Tool
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Abstract

The high speed machining is now one of the most
effective manufacturing methods to achive higher
productivity. However, due to the increased cutting
temperatures caused by increased cutting speed, tool
wear become larger. Especially in high speed face
milling, cutting tools are exposed not only to high cutting
temperatures, but also to mechanical and thermal shock
stresses. It is essentical, therefore, to know the wear
characteristics of tool materials in high speed machining.
This study presents an experimental investigation of the
cutting performance of CBN tools in high speed face
milling of gray cast iron FC25. The effect of cutting
conditions and cutting length on flank wear of CBN tools
and roughness of machined surfaces is investigated.

The cutting parameters involved were ; cutting speeds

in the range of 600 to 1800 m/min, feed of 0.lmm/tooth,

and depth of cut of 0.3mm.
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Fig.2 The effect of tool materials on cutting speed
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Fig. 3 Dimensions of face milling cutter
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Table 1 Specification of face milling cutter
Approach Axial rake | Radial rake Insert type
angle angle angle
15° 7° 0° S type
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Table 2 Mechanical properties of BN600 tool

Young’s Thermal Thernal
Density Hardness = Expansion
modulus conductivity coefficient
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Fig. 4 Configuration and tool angle of CBN tip
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Table 3 Mechnical properties and chemical compositions of
test workpiece

L Organizati Tensle Hardness

Mechanical Precipitation on strength
. Craphite | pertte | 250gfin® | HaB2I0MAX
) C Si Mn P

Chemical

Composition(%) 3.0x36 24x28 04x17 0.IMAX

Fig. 5 The test workpiece
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Table 4 Experimental cutting condition

Rotation speed pm 1910 | 2876 | 3822 | 4777 | 5730

Cuttingspeed | m/min | 600 | 900 | 1200 | 1500 | 1800
Feed "‘“:‘/'“‘ 191 | 287 | 382 | 478 | 573
Feed/one tip mm 0.1 0.1 0.1 0.1 0.1

Depth of cut mm 03 03 0.3 03 03

Cutting oil dry cutting
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Fig. 8 Effect of cutting speed on surface roughness
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