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Comparison of Properties of Ni-Co—P Coating and Ni-W-P
Coating Prepared by Electroless Plating on Surface of 45 Steel
Rod-Shaped Parts
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Abstract: In this paper, Ni-P, Ni-Co-P and Ni-W-P alloy coatings were prepared on the surface of45
steel rod-shaped parts by electroless plating method. The phase structure, binding force, surface mor-
phology, composition, hardness, wear resistance and corrosion resistance of the three coatings were
compared and analyzed, so as to determine the applicable conditions of Ni-Co-P coating and Ni-W-P
coating, and then improve the wear resistance or corrosion resistance of rod-shaped parts to a greater ex-
tent. The results show that all of the three coatings have amorphous structure, good adhesion to the sub-

strate and little difference in surface roughness. The hardness of these three coatings is 2.9 times, 3
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times, 3.2 times of that of 45 steel and the wear and corrosion weight loss of these three coatings are sig-

nificantly lower than that of 45 steel, indicating that all of these three coatings can be used as surface

protection layer for 45 steel. In contrast, Ni-Co-P coating is more suitable for improving the corrosion re-

sistance of rod-shaped parts, and Ni-W-P coating is more suitable for improving the wear resistance of

rod-shaped parts.

Keywords: Ni—Co—P coating; Ni-W-P coating; electroless plating; hardness; wear resistance; corro-

sion resistance
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Tab.1 Pretreatment process and reagent or tool used in

each process

ErR) TR A TR
1 ' M3l k1350 r/min, 2 min
2 it hg 3, 60~70 °C, 15~20 min
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Tab.2 Bath formula and process conditions

, Ni— Ni—
VR TR T2 %A Ni—P Cop | W—p
NiSO,.6H,0/(gL. ") 20~25 | 20~26 | 14~18
NaH,PO,H,0/(g-L ") 26~30 | 16~20 | 26~30
CoSO#7TH,0/(g'L.™") — 12~16 —
Na,WO,2H,0/ (gL — — 40~45
CsH:Na,0,2H,0/ (gL 1) | 20~25 | 35~50 | 45~50
NH,CI/ (gL ") — 20~26 —
C.H,;;080.Na/(mgel. ") | 50~60 | 50~60 | 50~60
pH 4.6~4.8 | 8.0~8.2 | 9.0~9.2
A/ °C 80 86 86
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Fig.1 XRD patterns of Ni-Co—P coating and Ni—
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Tab.3 Composition of Ni-Co—P and Ni-W-P coating

TR/
Ni |Co| W | P | C | O

(wt. )
Ni—Co—P#¥Jz | 75.38 [ 6.02 | — |6.57 | 10.12| 1.91
Ni—W—P#Jz | 75.35 | — | 5.57 | 6.89 | 10.35 | 1.84
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Tab.4 Comparison of hardness of 45 steel and three coatings

FE : : WJ Fﬁﬁ/HV - : SEHE/HV
Wi 1 5 2 53 55 4 W55
454K 187.6 174.2 191.7 185.0 175.8 182.9
Ni—P 42 533.1 528.7 540.0 536.5 522.3 532.1
Ni—Co—P 42 565.2 543.1 550.6 532.8 562.0 550.7
Ni—W—P§ 2 593.2 602.3 588.0 600.6 583.4 593.4
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Fig.3 Wear loss of 45 steel and three coatings
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Fig.4 Corrosion weight loss of 45 steel and three coat-
ings
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