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Machinability of Sintered Carbon

Sung-Chung Kim, Jae-Woo Lee

Abstract

This paper deals with the machinability based on turning and drilling tests. The main
(1) Turning :
with the increase of the rake angle of tools,
decrease of the rake angle. When the feed rate becomes larger, the fracture of work material in
the vicinity of the cutting edge occurs on a larger scale, eventually decreasing tool wear. (2)
Drilling @ Considering both tool life and productivity, it is reasonable to cut with the high
cutting speed and feed rate. The tool wear increases with the increase of feed rate, and the

> 30m/min.

conclusions obtained were as follows. The roughness of machined surface decreases

and the tool wear becomes smaller with the

tendency of feed rate on tool wear becomes stronger at the cutting speed

Sintered carbon(gx AZAA), Tool life(FF+ F
Drilling(=2 7}2). Machinability (544H4])
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Table 1. Physical and machanical properties of sintered carbon
Shore Bending |Compressive| Young's Densit{jy Porosity Soecific Thermal
k ) C
hardness strength strength modulus g/cm % P N conductivity
ar MPa MPa GPa Bulk | True | Total [Surface] &'V W/m - K
95 52 180 13 1.6212.02]18.1]15.1 1.82 29.5
Table 2. Turning conditions
Tool |T ten Carbide, . . .
Conditions 00 Unes !201 arbiae Ceramic CBN Sintered diamond
Tool shape, Type 1 -5,-5,5,5,15. 15,08 | -5.-5.5,5.15. 15,08 | -5.-5,5, 5,15 15 08 -5, -5, 5, 5. 15, 15
Type 2 -5, -5, 5.5, 15, 15, 2.0 08
Type 3 Round tool R=5.0mm
{e=-5" . r=5")
Variation of rake angle, a( ") — - -35, -25. -15, -5, 0. 5 -
Chamfer angle( * ) - 15 15 15
Land width(mm) - 0.15 0.15 0.15
Cutting speed(m/min) 60, 90 90 60. 90, 110 90
Feed rate, F(mm/rev) 0.03 0.03 0.03 0.03
Depth of cut, D{mm) 0.2 0.2 0.2 02
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(a) fracture surface
Fig 1. Microstructures of sintered carbon

(b) bolished and etched surface
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Fig. 4 Effect of the rake angle of CBN tool
on surface roughness in turning
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Rake angle, o ( °)

Fig. 6 Effect of the rake angle of CBN tool
on chip size in turning
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Fig. 9 Effect of feed rate and nose radius of
tungsten carbide tools on chip size in
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Fig. 10 Relation between cross-sectional area
of uncut chip and specific cutting force
in turning
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