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Control of Tool Wear in Diamond Cutting of Steels
by Intermittent Cutting Method

Song Young Chan*, Nezu Kentaro, Park Chun Hong'* and Moriwaki Toshimichi™"

ABSTRACT

Ultraprecision cutting of steels with geometrically defined single crystal diamond tools is handicapped by excessive
tool wear. This paper presents a new approach to suppress the wear of single crystal diamond tool in cutting of steels. In
general, it is said that the wear of diamond tool is caused by chemically reactive wear under high temperature and high
pressure conditions. In order to suppress such chemical reactions, the time of contact between the diamond tool and the
steel work in cutting was controlled by employing the intermittent cutting method such as fly-cutting. Series of
intermittent cutting experiments have been carried out to control the tool-work contact time by changing one cycle of
cutting length and cutting speed. The experimental results were shown that the tool wear was much dependent on the
contact time regardless of the cutting speed, and that the wear was much suppressed by reducing the tool-work contact
time. It is expected that the steels can be successfully cut with a single crystal diamond tool by controlling the contact

time.
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Diamond tool

Fig. 2 Experimental setup
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Table 1 Experimental conditions

Single point diamond,
Tool Rk angle 0,
Clearance angle 15°
Workpiece ISEUS308
Depth of cut 5 pm
Feed 0.58 um
Set length of cut ina cycle | 10- 100 ym
Cutting speed 2 - 20 m/min
Set contact time in acycle | 0.06 -1.5 msec
Cumulative cutting length | 100 mm
Cooling condition Dry




(a) set to width of 20 um  (b) set to width of 50 um
Fig. 5 Formed convexities for cutting experiment

(a) start region of cut

(b) end region of cut
Fig. 6 Convexity after intermittent cutting
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(b) the case of convexity set to width of 100 pm
Fig. 7 Too! and chip formed by intermittent cutting
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(a) the case of convexity set to width of 50 um

7 Rake face

(b) the case of convexity set to width of 20 um

(c) the case of convexity set to width of 10 um
Fig. 8 Diamond tools after cutting convexities at cutting
speed of 10 m/min
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(a) the case of convexity set to width of 50 pm

(b) the case of convexity set to width of 20 um

(c) the case of convexity set to width of 10 um
Fig. 9 Diamond tools after cutting convexities at cutting

speed of 2 m/min
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Fig. 11 Diamond tool after cutting convexity set to
width of 20 um, at cutting speed of 20 m/min
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