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Processes and properties of electroless Ni- P- ZrQO:
composite coating on AZ91D magnesium alloy
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Abstract:

sonous substances of hydrofluoric acid and Cr

Traditional process of electroless NrP plating on AZ91D magnesium alloy was improved, and the poi-
 were not used. The mechanism of pretreatment and nickel initial
deposition for new process was investigated. Meantime, the process of NrP-ZrO2 composite plating was developed,
and the microstructure and properties of the composite coating were studied. The results show that the NP coating
prepared with new process is more compact and uniform, and the corrosion resistance is superior to that of tradition-
al process NrP coating. The potentiodynamic polarization curves in 3. 5% NaCl solution indicate that the NrP-ZrO»
composite coating could provide adequate protection to magnesium alloy substrate. The wear mass loss of NrP coat-
ing is nearly twice more than that of NrP-ZrO: coating, implying that the wear resistance of the composite coating is
improved due to the co-deposition of ZrO2 nanometer particles.
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Table 1 Chemical composition of

AZI91D alloy (mass fraction, %)

Al Zn Mn Cu Ni Fe Mg
9.140  0.460 0.260 0.002 < 0.001 0.002 Bal.

FEMR SR 25 mm X 20 mm x 2 mm, H SiC 7K
PERD G B 240 ( 1000% ) 4T B, Al BT sE 56 FH A4 k)
R EAH IR

W0 T 2R TR T iR ke
WAL T K BE T AR 30 min T AT KR T K
T o TSGR R BN L ST, s
A FHE 30 min, TELAARE NEP 258203, AR
JE AT RS SR SR ZrO2 41K K (20 nm)
4% e 46 2 T S N B4 2 B . etk g
BRI e DA A W R i oA 22 4y, pH KT 12,
H e T LB FES ks, 539 02 1o ks
& o S R A S AR T AR A
AR o A2 o SRR S T B
FRER 8~ 12 ¢/ L, IRLHEMREN 20~ 25 ¢/ L, FrixiR
10~ 15¢/L, AL 5~ 10 /L, P 10~ 15
g/L, pH 5.5~ 6.5, Ui 80 C. W #R SR
ST LR B IO 2~ 6 ¢/ L ZrO2, 1~ 5 mg/ L
FEE A, AP I R b SR FH e P 8 TR o
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HEE EG& G273 R4, KA FRER = WA R,
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WA i B AN

B2 I B KA R M T TV T R
A, X} BEEEAEE S HRC62 « d 50 mm X 12 mm [
R, AT 1.0 kg, #3£ 70 r/ min .

2 FERE53

2.1 AZ91D £ &R BRELR

Bl 1 TR A AZ9ID ¥ 8 G & B 41 .
TR o, SEEAAED BAH( Mg Al:) #y it
PR . EDX 23R B, a tHEIHS & B 2hn ik
TBAH. WEM A BB E AR, 72558
— 1.73 V- 1.0 V"™ B AE A 4 N 55 T8 A Tl
M, SRS S . Rk, S5 48TE
4 FH R 200N CART 7 .

BEl1 AZ9ID A & i i AL
Fig. 1 Microstructure of AZ91D alloy
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Fig.2 Surface morphologies of AZ91D alloy after alkaline cleaning

(a) —Low magnitude; (b) —High magnitude
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Fig. 3 Surface morphologies of AZ91D alloy after activating

(a) —Low magnitude; (b) —High magnitude
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Fig. 4 Surface morphologies of alloy after

electroless nickel plated for different time
(a) —2 min; (b) —5 min; (¢) —10 min
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Fig. 5 Comparison of polarization curves for

two kinds of coatings in 3. 5% NaCl solution
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Fig. 6 Surface morphology(a) and
XRD pattern for NrP-ZrO2 coating(b)
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Fig. 7 Comparison of polarization curves for
AZ91D and NrP-ZrO2 coating
in 3. 5% NaCl solution

JZ IR PR 8 L 3. 5% NaCl ¥ ORI SE s kAT T
ST . LRI T IR 39S )2 b H B — AN A AR A AL F
PRI E [y B TR R VP I ek P 47 SR R A e, )
Ti) A 13 A T Tl P B e RS EG DA 3 AN L P
BHEME N B A RIS 45 R . N P-Zr0, P52 %]
K5 482 h, 1 NP #5218 210 h . R HLSEE 45
RO, NrP-ZrO: #52 Hm il P 22 20T N+ P
PE, XEEHT KM 2102 FIIMASE T HE
TR et

2.6 THEM

KK ZrO2 NN A BE 5 D 21 4 = 0% 2 i 5
PERITE, il 8 Fias . Bl BE UL S 1 n,
B2 ) TR B AR AE G N, {0 NEP BE 2 T R
RFEJLT N NeP-Zr0x FKESWZH 3 5. X E
BT A0KN Zr02 SEARBERRLF, — J7 1Al LA
B SCHERAT AE L, 59— J7 T BT 40K ZrO:2
LY TR b B % 2 38 A R B v, 5
Bl -4 0% 2 T B 1

3 Zig

1) B LEAZEYEIRT B NP 95 2 i i ek 22
MFAEG I NP B2 .

2) NiP-ZrO: gKE S ZRIM B2 KA
BRI R AL, ARSI .

3) 3.5%NaCl ¥ ¥ #2 Ak W 3K & B, Nrp-
Zr0, YK RGP 20 Ak AZ91D n] LUk 21 81 2 (1)

! ! 1 i i
0 1000 2000 3000 4000 5000
Rotation circles

8 WA NrP Ml NrP-ZrOo H)2 B 45U B3 2R R0 H
Fig.8 Comparison of abrasion mass
loss of two kinds of coating with

different rotation circles
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