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Pretreatment of Electroless Ni-P Coating

on 1060 Aluminum Substrate by Replacing Zinc Directly
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[ Abstract ]

Discussed Ni-P alloy plating process on aluminium substrate of electroless, used acid zinc directly under the

condition of displacement to the feasibility of pretreatment and optimized the pretreatment process using the orthogonal experi-

ment method. The experiments show that the high phosphorous nickel-phosphorus alloy coating can been got when the replace-

ment time is 10 s, the HF concentration is 10 mL/L, the replacement temperature is 25 °C, OP emulsifier concentration is 20

mL/L. The thickness of the coating is about 38 wm, the hardness of the coating is about SO03HV, the combines of the coating

with the aluminum substrates is well.

[ Key words]

RE 4 HA SN SR B0 AR Tl v H
Jz AR S ek e A7 A 1, g B ol 3 e A 2 Ak
HAT DA sk — ] S T AR A 4 I 2 T A B
A, HATC A 2= B A b= 8 HI A L B+
W E R AR AR R SR IE T A R S I N
R R PR EAE AT DR SR A & o a
IRk 0 LI T e | AR e,

FR A G A A AR R X i 2 BEAE T BB B T
AP T 2R R IR RS, BB LA mm
J, AT A3 AR M B PR A SEBR AR 7 DU S A
FEHT RIS B4R, MR kR
BT T 200 E T WOR B, 2 T AWK, TR
Z FERTEK, FAE 1942 45 AATTei R O Ak
PRI BE, X F RS & R AR eE & &, Irikis
FIUTRRZ SRR R B DTRUZ M LE 256 1A 2,
Z X PR TR SRR X AR R ) I i R

[ Yefs B #312013-04-25; [f&E HHF]2013-05-31

aluminum substrate ; electroless plating Ni-P; pretreatment; direct replacement zinc

FEmsERE IR £ 5 . 7E 1949 4F, Heiman JR1E T B H] T
BB RIRMEIR B T2, T TRV I8 Y 5 B PR A
SRR, FBDM RYE S AT T R BB E B L,
TERER UL T2 3o 2R R M 4%
PFF BB, AR IR EOR, A id - TRR
B B AR T BERA

1 L5

1.1 EEERHF
1060 453X F IR SF 8 20 mmx 12 mmx1 mm, &
B T RN - B0 — oK T8 Tk — PR A 75 3 vk —
IK PR VE— 7K Ve — 1% A A B — 7K P — T4 B i —
MRMEAL A HE B — K Bk (R VER R I Z8 18K .
PRV A 5% (R340 HE ZE IR K R BRI
AL HNO,  HF , Z8 IR/ ARFRLE 12 1« 3 Bl i

[MEEB N IR % (1986—) 55 FR A LA, EXpP R mab 3
[BIRIEE I X = (1963—) , 2, B3, FEWITET7 10 W FPRER AL BE @ P RELS AT RHSS



@

Wi 4245

1060 FR Ik -8B H i B pr R b B T

B AP A5 AR ) & SRR T, PR IRk SR -
WG & NSRBI AL S T2 550 SRR ER 0. 12 ~
0.15 mol/L, WHERLHN 0. 37 ~0.40 mol/L, BN 0. 05
~0.07 mol/L, #HR4H 0. 03 ~0.05 mol/L, ¥/ 0. 03
~0.05 mol/L;pH {H 4.5 ~5.0( FHE /K MFLBR M) ,
R EE 85 ~ 88 °C (/K HEIR) , MBS R] 2 h,
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Tab. 1 Factors and levels of orthogonal test

S
7J< B (A)  HF(B)  BE#HEE(C)  OP(D)
¥ /s /(mL - L") /C /(mL - L™)
1 10 10 25 0
2 20 15 35 20
3 30 20 45 50
x2 EXRWEAR
Tab. 2 Orthogonal test scheme

i SEY HE B M C % D

1 1 1 1 1

2 1 2 2 b

3 1 3 3 3

4 2 1 o) 3

5 2 2 3 1

6 2 3 1 2

7 3 1 3 b

8 3 2 1 3

9 3 3 2 1
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Tab. 3 Results of orthogonal test

UES YRR % T PR AN
G5 /um /HV ML)
1 17.5 683 R4F
2 25.0 675 RA4F
3 12.5 563 R4r
4 10.0 200 R4F
5 8.0 359 — %
6 17.5 730 R4
7 20.0 646 R4f
8 8.0 318 — %
9 9.0 400 2
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WA ER I H A PUERARIE KT 1 X RS R, i
s LK 1010 s) Rydet, X982 5 BEFIAE 2, B
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Tab.4 Range analysis of test result

5K HE 2R/ um RARAEEE/HV
HEA HWEB HWHC HED HEA KWEB HHC RHED
A1 ¥ME 15.0 15.8 14.3 11.5 640 510 577 481
K2 Y9ME 11.8 13.7 14.7 20.8 430 451 425 684
K- 3 ¥9{H 12.3 13.0 13.5 10.2 455 564 523 360
W22 3.2 2.8 1.2 10.6 210 113 152 324
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Fig. 1 The cross-section photo under the optimal conditions
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Tab.5 Coating elements quantitative analysis results

JLE SRS % JETFHE %
P K 9.60 16.75
Ni K 90. 40 83.25
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Fig.2 SEM image of composite plating
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and spectral line scanning analysis

Ni

E/keV
b fEi
K3 BB SE Hh o DX L2 1 ]
Fig.3 EDS analysis region and spectrum
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