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ABSTRACT : Objective To improve the wear resistance and corrosion resistance of the tin bronze by Ni-P alloy coating. Methods
The tin bronze samples were activated by the acid activation solution with zinc and the plating was performed under the same condi-
tion. The properties of these state plated samples underwent heat treatment in the different temperatures (250, 400, 500 °C ) were

compared, including the matrix, the plating coating and the coating after heat treatment. The impact was investigated of the diffe-
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rent heat treatment temperatures on microstructure, microhardness, wear resistance and corrosion resistance of electroless Ni-P al-

loy coating on the tin bronze. Results The Ni-P alloy coating was formed on the surface of the tin bronze surface, the state plating

coa-ting has no void defect with the base; instead, a good combination was observed; moreover, the deposition is faster, namely,

10.00 pm/h. The microstructure of the coating transforms from amorphous to crystalline after heat treatment was studied, and the

microhardness and wearability of the coating was best after 500 °C heat treatment, the corrosion resistance of the state plating coa-

ting and the coating after 250 °C heat treatment was obviously better than the tin bronze substrate in 10% HNOj; solution and 10%

H,S0, solution, and the corrosion rate of the state plating coating was respectively 0.225 mg/(c¢m® + d) and 0. 146 mg/(em® - d)

in the two kinds of medium solutions. Conclusion By the acid activation solution with zinc, electroless Ni-P alloy coating can be

successfully prepared on the tin bronze surface with a nice plating effect. Our results show that the technology of electroless Ni-P al-

loy on copper can be also applied to the tin bronze.
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Fig. 1 SEM morphology (a) and EDS map (b) of the tin bronze

electroless Ni-P alloy coating
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Tab.1 Chemical compositions of the micro area

Element Weight percent/ % Atomic percent/ %
PK 11.66 20.00
Ni K 88.34 80.00
Totals 100. 00 100. 00
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Fig.2 X ray diffraction analysis curve of the coating
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Tab.2 Micro-hardness and wear rate of the coating

PACHEREE/C BAEERE(HV)  BEE/ (mg- N min™")

BN 574 0.048
250 634 0.031
400 1153 0.028
500 1297 0.016

2.4 FAMIEIE FEXTE R M IS SR B 22 0

%3 NJLFHREETE 109% HNO, 1 10% H,S0, ¥



- 20 - Fom ot K

2015 4 06 H

TR )R e R b R A I 25 2R, SR 3 AT LU
B RS H W PSR 250,400,500 °C HAkb P
BEJZ BN , 72 PR A BTiA R A 1 o A< A8 A R
— 5, IF Hg R A L 5 S A7 92 Ni-P 5821
JEThE R A R T8 RS2 L 250 C #
Kb R HEJZ LU 75 S B A ST I e, SR
HIG B 22 (B A R 2. 8 my, TR bk 5 e, 1 W 4k
FHE Ni-P 545 AT LA 5 B0 7 S S A Y it JE ok i, 22
400 °CFALEBHAYHEJZ 55 H A OREAH LE , T8 ol e A1 1ok
AR QR 3 T AL PR G| S B 254 H
pin SR 6] R R A | IR RS A Rl B 7 2 2L, ok
AT A R 2 7 A R T ARl S, B2 P Bl e B
%, FRA RS | AR 25 8 1 it A v, DTS A T JE
P 500 CHUEIRHER 5 400 C AL FRPE A
i ek R WR )N, T PR T B R A B e R
Bl E A, B R U E AL Z T E

F3 REERE T RIR RG0S i S 0 i A
Tab.3 Sample corrosion amount and corrosion rate in

the different medium solutions

oo . KRR JEME R,
B HFE /em’ /mg  (mgrem™>d™)
H 11.508  10.1 0.878
10% g 12.428 2.8 0.225
HNO, 250 CHALFE  11.970 5.2 0.434
400 CHULFE  11.719  119.6 10.206
500 CHALFE  11.265 7.8 0.692
B 11.596 7.0 0. 604
10% P 11.619 1.7 0. 146
150 250 CHULHE  12.378 4.1 0.331
PN 400 cCHUbEE  11.284  77.2 6.841
500 CHALEE 12,181 5.0 0.410
3 g
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