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Abstract

Formation and Mechanical Properties of Ni—SiC Composite

Films by Electrodeposition.

Pyeng—Yong Kim
Advisor : prof. Hyun—Goo Kim Ph.D
Major in Physics Education

Graduate School of Education, Chosun University

The formatiom and mechanical properties of Ni-SiC composite films on
current density, pH, stirring time, rotation speed were investigated. The
SiC content in Ni-SiC composite films increased with increasing rotation
speed and deposition time up to 200 rpm and 20 min. The vickers
hardness of Ni-SiC composite films were investigated higher than that of
pure electrodeposited Ni. The hardness of Ni-SiC composite films was
measured high in 25 A/dm° within low current density area(current
density < 5A/dm®) and in 15A/dm° within high current density
area(current density =5 A/dm?). The hardness of Ni-SiC composite films
was obtained as maximum value of 1350+80 VHN at pH 35 and 15
A/dm®. The strain of Ni-SiC composite films was less than that of Ni

film in general, decreased gradually with increasing current density.
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Fig. 2. Four types of the composite alloys.
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Table 1. Bath compogitions and conditions of Ni-SiC composite film by

electrodepogition.

Bath chemical composition

NiSO46H:20 250 g/t

NiClz-6H20 40 g/t

H3BO3 40 g/t

SiC 50 g/t
Electrodeposition conditions

pH 2.5~6.0

=% 50T

Az 10~30+%

AFEe 2.5~20 A/dm’

233 A% (rpm) 100~300
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Fig. 3. Schematic diagram of electroforming bath.
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Fig. 5. X-ray diffraction patterns of electrodeposited Ni and Ni-SiC
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Fig. 7. Metallurgical microscope images of fractured surfaces at the

7 A/dm* of Ni-SiC films at different pH's : (a) 2.5 (b) 3.5 (¢) 5.0

(d) 6.0.

U5 5A/dm°, AEA S

¥ 82 pH 35, %

1% 8
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SFAHS W wzaA SICAAY %ol FohE AL B & Aok
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Fig. 8. Metallurgical microscope images of fractured surfaces of
Ni-SiC films at different deposition times : (a) 5 min (b) 10 min (c)

20 min (d) 30min.
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Fig. 9. Metallurgical microscope images of fractured surfaces at the
pH 2.5 of Ni-SiC films at different current density : (a) 2.5A/dn* (b)
5A/dm* (c) 7 A/dn® (d) 9 A/dm* (e) 15 A/dm® (f) 20 A/dn”.
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Fig. 10. Metallurgical microscope images of fractured surfaces at the

pH3.5 of Ni-SiC films at different current density : (a) 2.5A/dm* (b)

5A/dm* (c¢) 7A/dm* (d) 9 Asdm® (e) 15 A/dm®.

W7 S QAT e SREEE 300 rpm ol Al A = S A FEo]

Fig. 11. Metallurgical microscope images of fractured surfaces for

Ni-SiC films with different rotation speed at the pH 2.5 : (a) 100

_19_



(c) 300rpm.

rpm, (b) 200 rpm,

)

A 19 12

=
=

o] %7

1

=]
Bl

o
7 A/dm®, pHE 3504 AZAIZHS 5, 10, 20, 12]a1 30202 WA A A%}

jml

B
4r
piat

ols

250 F52E2 W

A7k E7H= Niel

I

4l

ATt

¢+
)

ol

et

=
5]

Fig. 12. Metallurgical microscope images of thickness at the current

(a)

density of 7 A/dn* and PH3.5 of Ni-SiC films at different times :

(b) 10min, (c¢) 20min, (d) 30min.

5min,

7 A

=
5]

}al pHE 25, 3.5, 5.0, 602%

S

7 A/dm =

b

gk Ni-SiC

A Az

]

SEE

Feu, pH7F 6.091 4=

474 &

A7} Ael

sy
-

_20_



¥t ol pHZF 60914 & Nio|29] o237t & x| Fo} SiICHAE
ol's A 7= Yol A= Aem BZET o= 19 6014 pH 6.09 ¢

G 1l Ao yzEr)

r
B

»

SiICel o] A3 Fol=w Ao} H

¥
rot

X 300 =wmmm  2(.00um

Fig. 13. Metallurgical microscope images of thicknegs of Ni-SiC films
with different pH's at the current density of 7 Asdm® : (a) 2.5, (b) 3.5,
(c) 5.0, (d) 6.0.
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