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Table 1 Formula of phosphating solution
H3PO4 ZI’ISO4 NaF
15 mL/L 3 g/L 1.5 g/L

CN,H,S
0.15 g/L

Ingredient

Content
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Table 2 Prescription of electroless plating solution
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Content 25 g/L 25 g/L 40 g/L 40 g/L 1 mg/L 10 mL/L
T E A 2 3 BT ASORT FEL B I R PR IS R AT LA 2 A
TE i AR, FARCR ] 3.5% 1 NaCl ¥, 4l of
BRI A b, 2 B BOR PR T R b . R | 2
F 3 I ) W BE BLREAT i B ke, A B 5T 5 (R T - T
TR, SEM LESHAL. 45 260, BLA BRI Z Y W

BErp, R RIBOE E, R ST ) A SR A 1
KR TES

2 #RESH

2.1 Ni-P-ZrO,$EE S

Ni-P-ZrO, #% )22 XRD 43 #r &l 1 o . XRD Kl
N RO 11) R AR I S IR Ak, 10 B A4 1 Ni-P
JAAFAE AR IR AE s BT 08 )2 5 BE A/ A LTCK,
FiLA XRD il rpif 24 Zr-8Al AR &4 i Zr,Al
s BEE PR Zr0y, HIGHR S A R Zr0,. H A
PRSI T ZrOy KL 1, (HE ZrO, AR A B
IR/, P LA ZeO, AT IR BEAR /N
2.2 ZrO, RINEXMEREE RE M

Kl 2k Zr-8Al & &2 8% Ni-P-ZrO, 852 1 21
WifE . 5 Zr-8Al A4 AL, Faifb 2288 Ni-P 4521 &
TAEFE T T 55.3%, 1M Ni-P-ZrO, 1425 52 4 4% 2 1 i
{38 T 22l Ni-P A28 )2 . BEAE ZeOy R F NN
0 525 0 T RS L IS 3 0 S BRI R AR A #
KR EGPZ T Sl ZeO, PORLE 2 T — 2
SAGVER, $em TGS 2 ZeO, R Il
4 g/L 3RAGHI B J2 (1) 4 B2 {8 foe v d iy T JA 5589 MPa,

3500
3000}
L 2500}
:izooo I
é 1500[
= 1000}
500

0 20 40 60 80 100
26/(°)
B 1 Zr-8Al &4 41 Ni-P-ZrO, 54 45 21 XRD & i

Fig.1 XRD pattern of electroless Ni-P-ZrO, plating on Zr-8Al

alloy

N A A

Zr8A1 NiP 2 gLZO, 4 g/L710,6 gLZIOS g/LZ1O,

Micro-hardness, HV0.01/X 10> MPa

B2 Ni-P-ZrO, & & 52 1 e fcil S
Fig.2 Microhardness of Ni-P-ZrO, composite plating
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Fig.3 Effect of ZrO, particle addition on wear resistance

of composite plating
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composite plating on Zr-8Al alloy after wear
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Fig.5 Surface (a) and cross section (b) morphologies of

electroless Ni-P-ZrO; plating on Zr-8Al alloy
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Fig.6 AFM morphology of ZrO, particles: (a) two-dimension;
(b) three dimension; (c, d) height profiles of line 1 and 2 in

Fig.6a, respectively
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Fig.7 Polarization curves of electroless Ni-P-ZrO, plating

in 3.5%NaCl solution
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Table 3 Corrosion potential and corrosion current density
derived from Tafel linear

Sample Econ/mV Leon/ MA-cm™
Zr-8Al -282.0 7.40% 107
Ni-P plating -147.9 6.92X107
Ni-P-(2 g/L) ZrO, plating -157.3 7.59%X107
Ni-P-(4 g/L)ZrO; plating -197.5 9.69x 10
Ni-P-(6 g/L)ZrO- plating -175.3 1.15X 107
Ni-P-(8 g/L)ZrO, plating -232.4 1.20% 10

K8  Ni-P-ZrO, 5 & )2 8 s i R 1 TE 3
Fig.8 Surface morphologies of electroless Ni-P-ZrO, plating on
Zr-8Al alloy after corrosion with different contents of

ZrO,: (a) 4 g/L and (b) 8 g/L
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Effects of ZrO, Addition on Properties of Electroless Composite Plating on
Zr-8Al Alloy

Ma Jing', Li Qiang?, Li Jianhui'
(1. Hebei University of Science and Technology, Shijiazhuang 050018, China)
(2. Yanshan University, Qinhuangdao 066004, China)

Abstract: The electroless Ni-P-ZrO, composite plating was preformed on Zr-8Al alloy. The microstructure, microhardness, wear
resistance and corrosion resistance in 3.5 wt% NaCl solution of electroless composite platings with different ZrO, addition were
investigated. The results show that the microhardness of the electroless Ni-P-ZrO, composite plating is improved compared with that of
electroless Ni-P plating. The microhardness and wear resistance of the electroless Ni-P-ZrO, composite plating with 4 g/L ZrO, addition
are the best. Although the corrosion resistance in 3.5 wt% NaCl solution of the electroless Ni-P-ZrO, composite plating is a bit lower than
that of electroless Ni-P plating, the composite plating after corrosion is still complete; so its corrosion resistance is somewhat satisfying.
The Ni-P-ZrO; plating with 4 g/L ZrO; addition on Zr-8Al alloy is potential to be applied for moving parts in space which require excellent
wear resistance and good corrosion resistance.
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