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(a) Overview of experimental apparatus

(b) Discharge circuit
Fig. 1 Experimental apparatus for surface deposition
in air gap.
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Fig. 2 Peak current and pulse duration for three capacitance
levels.



Tablel Experimental conditions.

Electro-spark machine MicroDepo
(TechnoCoat Co., Ltd)
Electrode Ni-based alloy
¢1.6, 2.4, 3.2 (polarity:+)
Workpiece Steel (S45C, S50C)
Open circuit voltage, £ 150 V
Capacitance, C 10 pF, 40 pF, 100 uF
Frequency 500 Hz
Atmosphere Ar (0.005 MPa)

Table 2 Ni-based alloy composition.

Element Ni Cr Fe Mo other

wt% 48.85 21.60 18.85 8.36 2.34

Mechanical characteristics

0.2 % Proof stress 415 MPa
Tensile strength 753 MPa
Depositionarea 10

Fig. 3 Deposition area in this experiment
(all dimensions are in mm).
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Fig. 4 Relation between capacitance and deposition rate for
three electrode diameters.
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Fig. 5 Cross sections of deposition layers for three electrode
diameters.
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Fig. 6 Observation of electrode drop-out process by high-speed
camera.
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Fig. 7 Measurement of deposit profile by laser displacement
sensor
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Fig. 8 Measurement of deposition processes.
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Fig. 10 Schematic view of reciprocating rotation.
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Fig. 12 Relation between capacitance and deposition rate with
reciprocating rotation.
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Fig. 15 SEM photos of inner surface of workpiece.
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Fig. 16 SEM observation of cross section of de- position layer
and analysis of Ni and Fe components.
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