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Abstract

The nickel alloys gets a great deal of attention due to their good mechanical, chemical and magnetic prop-
erties. Especially Ni-P alloy systems are very attractive due to their good corrosion resistance and the wear
resistance in important technological applications. In this study, the effects of phosphorus acid concentration
in plating solution on composition of Ni-P alloy coatings were studied. The Ni-P electrodeposits of the various
P contents were investigated in order to understand effect of the composition on mechanical properties of
Ni-P electrodeposits. The mechanical properties of electrodeposits increased as the P content in electrodeposits
increase. The results of mechanical properties were explained by grain size and P solid solution effect. The
effects of heat treatment on mechanical properties of Ni-P alloy coatings were also studied.
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Table 1 Bath composition.

Bath composition

Ni(SO3*NH,), 1.39M
H;BO; 0.65M
H;PO; 0~0.018M
Table 2. Electroplating condition.
Temp. 50°C
pH 1
Current density 10 A/dm’
Time 60 min.
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Fig. 1. Cathodic polarization curves of at various H;PO;
concentrations.
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Fig. 2. P contents of electrodeposits at various H;PO,
concentrations.



102 ey o/ EHE

3] 48 (2015) 100-104

0.007 Mol A 19 HEFe 0.2 wit%, 0.01 Mol A]
0.3 Wt%, 0.015 MollAl 0.5 wt%©] 3 0.018 Mol A
0.9 wt%olth. =5 &9 F9 olkI4t F=7F 57}
o < g SR o= 29 |1

o d
_I

Z7hel Wk &3 Bstel F71s] =
59 <l

2 29 39 YeRSIT} oFlal 5= 0.007 Mol|A]
A7NEFEEL 98%, 0.01 MolA 97%, 0.015 M|
A 95%0] 31 0.018 Mol 94%0]th. & UAEF
o] A= 99%°lt}. olAte] Fxrt FUteHE &
e S7tell 71l = 3] AV=wR

[e) 5 11-12
o g,

o

3.2. EHEA

Al YaEgel Fol ol Frd me
w3 sjvte BRYAS Base 17 40 e
ST}, ojalzte] s HrlEA g & YA 7]

100

g ...

E T

w 95 S e.

k5 ~<

& N J

5

g

90
0 0.01 0.02

H3PO; concentration(M)

Fig. 3. Electroplating efficiency at various H;PO,
concentrations.
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Fig. 4. Surface morphology of Ni-P alloy deposits on

H;PO; concentration (a) pure Ni, (b) 0.007M,
(c) 0.015M and (d) 0.018M.
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Fig. 5. XRD patterns of Ni-P deposits at various P

content.
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Fig. 6. Grain size at various phosphorus contents of
electrodeposit.
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Fig. 7. Vicker’'s hardness at various phosphorus con-
tents of electrodeposit
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temperatures.
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