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Nickel Aluminum Bronze Coating on the Surface of Magnesium Alloy Prepared by Laser Cladding
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(a. College of Material Science and Engineering b. China Key Laboratory of Interface Science and Engineering in Advanced

Materials, Ministry of Education, Taiyuan University of Technology, Taiyuan 030024)

Abstract: The nickel aluminum bronze coating was prepared on AZ31B magnesium alloy by laser cladding, The morphology,
phase and microhardness of the coatings were analyzed by scanning electron microscopy (SEM), X-ray diffraction and
Microhardness tester, the electrochemical corrosion of the coatings and base metal were tested by PS-168A type
electrochemical measuring system. The results show that Cr-rich Rose—like and nubby K-phase are precipitated on white
matrix structure, the main phases of coating consist of FeAls, AlsNi, Ni, Cu and Cr, the maximum microhardness is up to
602 HV,,, 11 times higher than the base metal(50 HV,,). Moreover, the corrosion potential of coating is —1.02 V, increased
0.47 V compared with the base metal.
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1 RBEMBFTTE

I EER Ay AZ31B LA, AR 1,
R4 180 mmx60 mmx10 mm, jREI%&E N
HUST-5000 £ CO, 2% .

WEMEE NI B 5EERSSEMNES 64
WA, HEEIA 11, BRMELEN 48 um, B
BRIAR B WK 2.

* 1AZ31B &5 E€MLFERS (REHH /%)
Table 1 Chemical compositions of AZ31 Mg alloy (w / %)

It 2 Al Mn Zn Ca Si
4 & 25~35 02~1.0 06~14 0.04 0.0
gL %  Cu Ni Fe Mg

& &8 001 0.001 0005 &£&

*2 REFHEAEMRIULERS (REHE /%)
Table 2 Chemical compositions of power (w / %)

gt & C B Si Cr Fe
4 B 03~04 125~150 2.0~25 8~19 =25
JC E Mo Al Cu Ni

4 B 10~25 5.0 45.0 KE

KB SE FIRb4Ex AZ31B B & &id AT
FI8E, EBRHRE WAL, FAEEEDE, 26
15, S5 H B ECRBLER 5 40 & SR R 5 W BliAE IR
WEH, MAREEZR 1 mm,

R W T E2E08 06 T3 P=2500 W,
4 B V=360 mm/min, J¢BEE A d=3 mm, $#54%
ZH 33 %,

WRE e xS BRSO T U E, WA iR,
FH10 % HF+30 % HNO3;+60 % H,O ({&Ff14 50
SRR RS TN I B AT, AR
WG BB AHSUES, X LA R E R
2 AT YR 43 HT , PS—168AKY HiAL 24 5 2 45 0] 1
B 2R AT WAL A R, BRI 3.5 %
NaCIAW, KA =HARE R : HWAH KBNS
Po AR, B EAR R B AR, KRR TR AR .
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Fig.1 SEM micrograph of the cladding layer (a) and EDS
line scanning (b) (c) (d) (e)
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Fig.2 X—Ray energy spectrum of laser cladding layer
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Fig.3 SEM micrograph of the middle and lower region of
cladding layer
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Table 3 The element contents of point 1

T = Fe Ni Cu Mg Al Cr Si

FErE % 490 31.7853.77 1.79 3.70 1.85 2.73

JE 8%l % 4.86 30.0246.92 3.77 7.61 1.98 5.38

x4 R TEREK
Table 4 The element contents of point 2

g £ Al Si Cr Fe Cu

RSB % 123 203 8840 626 2.08
ETFHAE % 232 368 8661 571 167

KT BN R R BRI TS,
WHE 4. NEHRTAEY, fEREE ERREEDE
oS R AT A AL, A B RS R
HBEFT EDS BT RERE AT (W3R 5y KR 6), WTLE
th, SAMBEEERT A E Niv Cu M, TiRar
B R W Cr A K, EiTREE B
BHEEERT R, Sukabiy K A% Cr iy
FeAl;+AlNI BIIREH, N K.
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Bl 4 W2 B SEM R
Fig.4 SEM micrograph of the upper region of cladding layer

Fz5 “I"RBITREAK
Table 5 The element contents of point 3

BT = Fe Ni Cu
TREAE % 9.55 38.75 51.70
JRFE B % 10.40 40.14 49.47

F 6 “4" SHITTEREN
Table 6 The element contents of point 4

gt # Al Cr Fe Ni

REE % 1.73 81.59 5.46 11.22
JE B8 % 3.20 81.75 5.10 9.95
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Fig.5 Microhardness of cladding layer
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Fig.6 Polarization curves of cladding layer and base metal
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