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Electroplated diamond tools are widely used for grinding because of their high grinding efficiency.

However, the height of the grain protrusion of the electroplated diamond tool is not uniform, which degrades the

surface roughness. Therefore, it is necessary to make the height of diamond grains uniform. Herein, we propose

a new electrical discharge truing (ED truing) method for electroplated diamond tools. This ED truing method is

applicable to a conventional electroplated diamond tool whose grains (diamond) have no electrical conductivity.

Results show the capability of truncating only the diamond grain tips directly using this new ED truing method

and the ability to obtain an electroplated diamond tool with uniform grain height. Moreover, results show that the

ground surface roughness is improved using the ED-trued electroplated diamond tool.
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Fig. 1 Appearance of experimental equipment for electrical
discharge truing.
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Table 1 Experimental conditions.

EDM-machine

Sodick AP1L

Discharge current i,=2A
Open circuit voltage u, =120 V
Discharge duration t,=1us
Duty factor 7=10 %
Electroplated diamond tool : (+)
Workpiece Diameter: ¢ 1.0mm, grain size:#140
Gold deposition :almost 50 nm
Electrode CuW:(-)
Rotating speed 20 min’!
Step feed 1u4m,5 ¢m
Dielectric working fluid EDM oil

Electroplated diamond tool

LENS

LENS Detector

ﬂ;zm

Diameter

Fig.2 Measuring system for profile of diamond tool.
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Fig. 3 Profile of electroplated diamond tool.
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Fig. 4 Relationship between removal rate and number of
discharge (ie =1 A).
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Fig. 5 Relationship between removal rate and discharge
current (te = 1 ps).
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Fig. 6 Wave form of gap voltage and discharge current.
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Fig. 7 Change in number of discharge.
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Fig. 8 Profile of the electroplated diamond tool.
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Fig. 9 Surface of electrode after ED-truing.
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Fig. 10 Comparison of electroplated diamond tool and
electrode after ED-truing.
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Fig. 11 Profile of electroplated diamond tool before and
after ED-truing.

(a) Before ED-truing (b) After ED-truing

Fig. 12 SEM images of diamond tool.
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Fig. 13 Appearance of the spindle for grinding and schematic diagram of tool paths for grinding of EDMed surface.

Pre-machining

(EDMed surface)

1st finishing
(by not trued tool)

Final finishing

(by trued diamond tool)

SEM
6.6umRz 2.4umRz
Sum - 5um _
I ﬁ@““'twwa I i S
roughness j HEa i !
— «—
0.2mm 0.2mm 0.2mm

Fig. 14 Improved surface by grinding with ED-trued diamond tool.
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Fig. 15 ED-truing for spherical electroplated diamond tool.
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Fig. 16 Profile of spherical electroplated diamond tool
before and after ED-truing.
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