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Study on the Composite Brush Plating of Ni-P Alloy on Aluminum Casting
XIE Shuang-xian, ZHANG Yu-feng, YANG Hong
(Wuhan Ordnance Noncommissioned Officer School, Wuhan 430075, China)

[ Abstract ]

Aluminum-cast boxes often turn useless due to abrasion. But such boxes can be restored by brush

plating of Ni-P alloy. The simple process can recover the original fitting size of the castings and prolong the service life of

the boxes. The formula of the Ni-P brush plating bath, the specific pretreatment solution and electro-bursh plating procee

were studied. The specific pretreatment effectively prevents the reoxidation on the surface of the casting, provides a

strong binding force for the plating, and fixes the defect of spalling. On the aluminum casting, high tap alkaline copper

is applicated as the interface layer, and Ni-P alloy as the working layer. The plating process gives the boxes hard coating

(613HV hardness) and good wear-resistance, thus can solve the difficult problem of restoring abraded aluminum-cast bo-

Xes.
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Figure 1 Surface morphology of the composite coating
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Figure 2 Surface hardness of the specimens
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Table 1 Average value of surface hardness of the specimens
A5 1 2 3 4 5 6 1 8 EHH
ERE(E HV 621 613 618 606 619 610 608 615 613
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Figure 3 Curve of the wear properties of the coating
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Table 1 Chemical elements of alloy powder and hardness of welding coat
. JLH I BTREU % M S T
MARES
B Si Cr Ni Mn Mo W  Co Fe HRC
Ni60 0.6~0.8 2.5~3.0 4.0~5.0 16 ~18 AE 2~5 <5 60.4
F311 0.3~0.6 1.0~2.0 2.5~3.5 5~17 28 ~32 & 43.2
Fed2 0.15~0.25 1.5~2.5 2~3 18 ~22 8~11 0.2~0.5 2~5 1~2 2~3 48 42.6
Fe4 <0.1 1.5~2.5 2~3 17 ~19 8~9 0.2~0.5 0.5~1.5 1-~2 AE 39.54
F321 <0.15 1.3~1.8 0.5~1.5 12.5 ~14.5 0.2~0.5 0.5~1.5 AE 44.3
F2 BEIZSH
Table 2 Technological parameters of welding
e BRR A4 R EINE 4l FesE BT ESTA EHR Z2iE  EI
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SF/mm ¥R JE/mm /A Wi/A /(memin~!) /(m®-h"') /(m®-h') /(m®-h"!)  PBE/mm #/Hz
1 $600 Ni60 10 151 38 0.14 0.41 0.1 0.15 2.5 1.6
Il $700 Fed2 12 130 30 0.14 0.38 0.05 0.25 4 8
m $700 Fe4 12 110 30 0.12 0.38 0.2 0.25 5 3
v $1 000 F321 12 135 38 0.05 0.4 0.2 0.25 7.5 1.5
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