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KH AL & EN 8%/ B MR &4 . Zr-Al
A R AR B RER A R S S A IR = A o
S o I 50 b Sy S B | A SR Sl X 7l b WS Nt Sh g s
EERIE LA, 4iFE RN 99.4%F1 99.999%, K H &
SN SR. Z&Y1E]K 10 mm X 6 mm X3 mm /5
RFE, KIKZ 600+ 800+ 1000 S WS 4% HUHH K 4047 B
PR R 7R S VE 5 min, 28 NaOH VR 50 CHRERR
M 10 min, /54 HF. HNO; f1 H,O %KLL N
5:35:60 MRYEALIL 10 s JFRHTRELAL BRI 1), NfE
ZrO, Ki -8 3 o NS, 43 R A OP-10. =
Ft B ORI RR A (LAS) LA K & &I 43 80, A
4518 10 mL/L. 100 mg/L A1 10 mL/L+100 mg/L.
TEEH ZeOy KL AR R IR S 7], J-K
FH P 0 oy MR G 1 B B, TR 100 W, 4
BN A 30 mine HGRIERFE A Yy, 7RIS )7
6] FH 728 TR K AR O Kb 3 5 R eI T 2 R A
BE, BEVRICTU0ER 2 FrA, pH N 7. HER 70 C.
A 1 he ZrOy KEFHIMA SIS 3 g/L.
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Table 1 Formula of phosphating solution

Ingredient Content
H,PO, 15 mL/L
ZnSOy4 3g/L

NaF 1.5g/L
CN,H,S 0.15 g/L

=2 AAPORECTT

Table 2 Prescription of electroless plating solution

Ingredient Content
NiSO,-6H,0 25 g/L
NaH,PO,-H,0 25 g/L
NaAC 40 g/L
(NH4),SO4 40 g/L
Pb(AC), 1 mg/L

XA [R5 BRI Ak 22 26 A R TR s 2
HAT W7o RERAIE OP-10 23 B 520, X 10~30 mL
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Ni-P-ZrO, 5% 2 DL K2 ZrO, ¥y K 1) XRD 2 A1 i 1
Fi7R o ZrO, ¥ K 3 By 5 R} AH (m-Zr0O,) F1 1Y 77 AH
(t-Z1r05) - Ni-P-ZrO, B4 )2 XRD 7 Ni #1 P 4= % NisP,
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Fig. 1 XRD patterns of electroless Ni-P-ZrO, plating on
Zr-8Al alloy(a) and ZrO, powder(b)
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Fig. 2 Effect of dispersants on deposition rate of Ni-P-ZrO,

composite plating
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Fig. 3 Effect of OP-10 addition on deposition rate of

Ni-P-ZrO, composite plating
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Bl 4 FioRl Ze-8Al & &P 2 A4% Ni-P-ZrO,
BEERMRHOES. B0 10 mL/L OP-10 1£y4)
WO RS 02 (W 4(a)) 2] LA I AR B IR
ARG ERTT ), /N5, AFEA
EELRI X IR, FTAER S H S RS A A K. OP-10
10 mL/L+LAS 100 mg/L & & IINTE N4 BG4 1
HEWEELE 4b) R P, HRE RS —,
JfAAS 1) 45 4 B o B — NN 100 mg/L LAS 1 73 8577
S G Z LA 4(c)RIRAFHE, M 45 1A U8
K MHKANAYE] . FE OP-10 10 mL/L+LAS 100
mg/L S AU INAE o3 BN 4% 10 524 45 2 3R TH R &
= 3/5 8

Bl 5 P AR 23 ORI 264 i 4 1) Ni-P-ZrO,
HEYEZM AFM JES . LL LAS 155 5G] & 9%
B RS RR, BEARLE 2~6 um 2 18], Jik stk
W%, AT, LL OP-10 Al OP-10+LAS & &4
VBN BRI 4 1 8% 2 M A L LA/, FLARTE 1~4 pm
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Fig. 4 Surface morphologies of electroless Ni-P-ZrO, plating

prepared with different surfactants on Zr-8Al alloy: (a) OP-10
10 mL/L; (b) OP-10 10 mL/L+LAS 100 mg/L; (c) LAS 100
mg/L
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Ni-P-ZrO, J&, i J& ol it B8 34 AN [R R 3 1 o5 3 o
Zr-8Al G4 B E A B 1, A-355 mV, HAN
N\ OP-10 1E Ry 73 HIGRI i & 1 2698 2 B i A 4 v
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Fig. 5 AFM morphologies of electroless Ni-P-ZrO, plating prepared with different surfactants: (al), (a2), (a3) Three-dimension; (b1),
(b2), (b3) Two-dimension; (al), (b1) OP-10 10 mL/L; (a2), (b2) OP-10 10 mL/L+LAS 100 mg/L; (a3), (b3) LAS 100 mg/L
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Fig. 6 Polarization curves of different electroless Ni-P-ZrO,
platings in 3.5% NaCl solution
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Table 3 Self-corrosion potential and self-corrosion current

density calculated from Tafel extrapolation

sample Peor/MV Jcm/(mAcm*Z)
Zr-8Al -355 8.10x 10
Plating prepared with OP-10 —153 5.58%107°
Plating prepared with OP-10 2309 537%10°
and LAS
Plating prepared with LAS —303 3.19%X107?

3

i

1) 1 Zr-8Al & R KD & 1 Ni-P-ZrO, E &

Wz, RE Zr0, By EZN RN,

2) OP-10 A INEN 10 mL/L B2 &85 2 DTAE R

B, OP-10 A1 LAS R & UNNf 4 102 32 DT
HEAK

3) OP-10 M LAS E &l &My E &

Ni-P-ZrO, #Z MR LRI ST 4N, 2T o e -

4) 5 zr-8Al &ML, OP-10 F1 LAS E&

RN £ (10 2 G 98 ETE 3.5% NaCl Vi 1 [ Ji
PrAQIE, AR/, TR Pk e A
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Effects of dispersant on properties of
electroless Ni-P-ZrQO, composite plating on Zr-8Al alloy

MA Jing"2, GAO Ying' LI Jian-hui'

(1. School of Materials Science and Engineering, Hebei University of Science and Technology,
Shijiazhuang 050018, China;
2. Hebei Key Laboratory of Material Near-Net Forming Technology, Shijiazhuang 050018, China)

Abstract: The electro-less Ni-P-ZrO, composite plating was prepared on Zr-8Al alloy with OP-10 and LAS separate and

compound additions. The deposition rate, microstructure and corrosion resistance in 3.5% NaCl solution of electro-less

composite platings were investigated. The results show that the deposition rate of electro-less Ni-P-ZrO, composite

plating prepared with OP-10 is highest while that of plating prepared with OP-10 and LAS is lowest. The cellular of

electroless Ni-P-ZrO, composite plating is fine and uniform which indicates the quality is super. Compared with that of

Zr-8Al alloy, the self corrosion potential of the electroless Ni-P-ZrO, composite plating prepared with OP-10 and LAS is

shifted positively and the self corrosion current density is minimum so that its corrosion resistance is the best.

Key words: Zr-Al alloy; dispersant; electro-less composite plating; Ni-P-ZrO, plating; corrosion resistance
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