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Abstract

A wear behavior of electroless NiI-P-X (X ! 5iC, ALQ,; Diamond) composite coating layers, formed
under various conditions on commercial grade low carbon steel, has been investigated using Taber

abrasion tester and scanning eleclron microscope,

Several factors, which are type of particles, co-deposited content, particle size, distribution of particles
and heat-treatment, influenced the wear resistance.

The wear resistance of the composited coating layers after heat-treatment at 400°C for 1 hr was
increased 70 times with diamond, 15 times with SiC and 8 times with ALQ,, compared with the
electroless nickel plating layer without heat—treatment.
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Table 1, Chemical composion of comrmercial
grade low carbon steel specimen.

(wt%)
C S Mn P i Fe
0.056 | 0,047 | 0.19 | 0.016 | 0.013 | Bal.

9] &4 8] 7A)-E Taberviesle] 753t 27
al 100x100x 1.2¢mm) 2 Zxlkdled Fofol Ommg

o) 7L Han gUe deblRdleies de
5

Table 2. Composition of the solution and

plating condition.

COMPOSITION ’ CONDITION /

Nickel sulfate

Sodium hypophosphate | 40g/ ¢ |pH 4.7

30g/ ¢ |Air 30¢/h
3m |

Sodium succinate

Lead nitrate
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Fig. 12-B. The change of weight loss as a function of wear cycle in the electroless N-P-ALO;
composite coating layer heat—treated at 400C for 1hr :
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Fig. 12-C. The change of weight loss as a function of wear cycle in the electroless Ni-P-
Diamond compaosite coating layer heat-treated at 400°C for lnr :

{a) 1.5um;

(b} Sum.



etdegeta]al 274 45 1994 205

£ 1. .
o (==
T T T

Initial Wear Ratio (%)
L]
<@

20
10 k O As plating
! ® 4007 HT
0 A . A i A L s L. 2
5 10 15 20 25
Particle Size ( )

Fig. 13. The Change of initial wear ratio as a
function of SIiC particle size.

3

Relative Wear Resistance
h g B
=3 [

EN Al203 SiC

Diamond

Fig. 14, Comparision of wear resistance of the
electroless Ni-P-X composite coating
layer,

S 140)4 wislelzte] s UArIzs
A UAED F FAD AT slasda
AHY 2229 drhedol 2o FE B4g
% BAe) @ BHaA 2359 Wohes
FEET F HEESFY JetuAdg ejasiyd,
ALOE Aol $REFE FSolt dnluy
of of 4vlAE sRAEIGIn dHe F oF gl
$hFRos], SICE Aoty LY aE A9l
£ ooF 6o, @xe) F ok IsWRE 3499
ori, diamond-g M7}l RGPk 2ol
S AR E PARRL AHH B o T0HFE

kik

aly

a'b\l-g_}oh;]_ o] Ake] 7 w}of 4] A 1,];3;]_5_.109%_
sl diamond®E Hrlsled Bétz-2aldd S sbg

S iekrgS Heblgles SiC, ALOFe 2
71-/— 0}_0—.1 ‘:]‘

5.8 B

o9 A e

1) 228 JREIAF]

FYerel ofAg BEF o

SR A

80 £t BYEF el =FTAL BA
VAl s Zul gl xcl ofF 5~10%7‘4£ TrAF giu}

2) S350 $A9E fIge Fade 22
o Ak YA el wew, YRS 2o
242 Folagich

3) FHxEgEe vhrgke Yazr)zt A 4deiu

o Rastelh Adar] ool sY a2 o)
Sk,
1) $gEFFe) 2omege dxasl) A

32 oM

T5 VA, 9AE Regd % o F)5)
=8

5) A& WA=I vlmaldg ALQ, SiC 7
diamondE #7}sle] L] B4rgid) 2o
Wbl daeidols 22 4dl, 6ul, 43,
ax @A Foli =bzd 84, 15w, 704 G4
=it

i

ra

M0
e

1. D. T. Gawne and U, Ma : Mat. Sci. and
Technology, Mar., 3{1987) 228

2. N. Feldstein et al :
(1983) 35

3. J. K. Dennis ot al
59(1981) 118

4. J. Lukschande!

Metal Finishing, Aug.,

: Trans. Inst. Met. Fin.,

: Trans. Inst. Met. Fin.,, 56

(1978) 118
3. J. M. Sale ! Mstal progress, Apr., (1979) 44
6. A. J. Gould : Trans. Inst. Met. Fin., 66

(1988} 58



0 Saauruss ae Mo

7. F. N. Hubble | Trans. Inst. Met. Fin,, 56
(1978) 65

8. K. Parker : U5, Patent 3,562,000, Feb,
(1971)

9. W. Metzger et al : U. S, Patent 3,517,363,
Jan., {1868)

10. K. Parker : U. 8. Patent 3,723,078, Mar.,
(1973)

11. W. Metzger et al : U. S. Patent 3,753,667,
Sep., (1970}

i2. Christini et al;U. & Patent 3,936,577,
Feb., {1976}

20.

21.

. HERF
14.
15.
18.
17.
18.
19.

W iy, 39(1988) 706
MOy (& % SMiFaAEal, 41(1990) 407
A Tk WL B, 31(1980) 536
VIR 32 % GEAimET, 37(1986) 73
RAR ok 8 RRSANEIER, 40(198%) 831
U B 8 Glkskiifiy, 39(1988) 4186
AR, BKOEGK  SERInEARE, 28(1977)
527
N. Guglielmi : J. Electrochem. Soc., 119
(1972) 1009
HN O | <BESERIEMETEE, (1979) 10



