o [ Tl 5 B iR

Journal of Chinese Society for Corrosion and Protection

Vol.26 No.4
Aug.2006

woawHE4M
2006 % 8 H

AILIEX G U FWRE S NIV M

OB ORAFE WHE F K wf
(FEAEMHBE5TEZ B 210096)

WE: R THSSEHILELI MM ERESERZ BE S N0EW . RAEME I ERENNLE
ERIFHFEEES AT E, GEEERBEERES AR ZBLE G NN RS T T BTN HREH, RA—
BHEMLBTZARE SRS RGZARAREINES N, SHEMRELRER 5EE 2 EH Z#EL
HEE HRELZERFHAEERSREEENE SN, HESERFTZHEHBME—SHTR.

XRiE. 5L (LEHER WLl #4507 BE
FES>ES. TQI53.1 XHARIRE: A

o

1 A

EETENBREREWAE, BF R
i B E AR, 20 HMEFMERRY, ERE
T S5 Tk Sseh, BA T W 09 R R AT . SR T B
EERIAET, B S ORFEEANER. XK
KRG T EEE T MRA™ & LA, 7T
BB RS S AMREACER T — &
-3 P 3:lapoR

BEEEEATEREHFLFRARE I
A BEERSIHTLEEGENBPRAEREA
AL AL (R B AL FBOREAL) (8 LR
BEREFNREH SN SREFPHAML,
e SR T HA 5§ — R 5 H T2 3 9 A 2
BEEEHRELELE TRHTEESSMFHRE
R, MALFE ERORLR T XEHE B MR, EH & W
BB TEMBE G S B MMEE R ARE R L. H
EREUAEBRSEBZANESHEHRFERX
HEMERD A LR T AR AT LT E A
RESLFHERAWEW, B THEEZSEK
Z RIS HHI T

2 XRFHE

ERMEIH AZI BEEE, B Mg-Al-Zn & &
&, KA M4 (mass%) 2H:95.5% Mg, 2.90% Al,
0.98%7Zn,0.21%Mn, HMBZHEH 0.4%.

WREEFSEI VIR T4 40 mm X 20 mm X 2 mm

ER AR 2005-12-30

E&WB .44 HRESE AW H (BK2004208)

BT KB, 1981 4, B WEHRE, IR AN E BB &
[543

XERS:1005-4537(2006)04-0221-06

M, EFEIUKEFRESZ 600 BRITE, U
EBREREBRBEER.

AW RBEIWETEELTZMT,

BM LT hENFEREERFNYRE, B
PG IX RIS R R, X B T4 B9 U M 45
WRMREERERTREE R TNHKE. A
FKAUTIE#HTHRM. B8 FERBEM®
10 min, RIGFHTRELFEBRH, BEAFEBRBE
WAL 7 A 25 g/L NaOH. 20 g/L Na;PO, - 12H,0,
10 g/L. Na,SiOs - 12H,0.20 g/I. Na,CO3.3 mL/L
OP-10. LZEH U HRE 60 T £3 T, BFIE 10 min
~30 min.

BRELZ A TESESRFRESMILERNE, #
= SERESTE AR, MREAFEZ AR
FHELBEBRERLTEYHERESERknE P
AREH T 3 FIEW S HTIRE 17, 120 ¢/L
CrO; + 100 mL/L HNG,, i, BHE 45 s;2%,200 g/L
CrO; + 5 g/L NaF, Z {8, B 8 1 min; 3%, 10 g/L
C,H,0,°2H,0, Zi#&, Bt & 1 min.

BULZ.BEHIZHENENT EBRBRIES
KEATENMREEAR, HNBEERRTEHR
P R Bt BUGRE, AR T 3 R AR
EHMELTIZFE.

1#,360 mL/L HF(40% ), &, B8] 10 min;
2#,200 mL/L H;PO,(85%).100 g/L NH,HF,, &
i, BE 0.5 min; 3%, 60 g/L NagP,0; » 3H,0.20 g/L
Na,CO;. 10 g/L Na,SiO;+12H,0, B 60 C +3 T,
B/E 1 min.

—SENLELTZIEARLETZ, 4444
(MELLEAXRE T S BREFLLS. HER
Bl A 5 g/L GH,0, * 2H,0.12.5 g/1. NH HF,,



222 P E S B E iR

%26 %

25 mL/L H;PO,(85% ), H AN 10 mL/L, ZE &, 8
A 1 min. ‘

HUEBEEERENE G, X UHRT E
BEELE, - RATREN LE TS, B
BLERAWT:1%,30 g/L ZnSO, - 7TH;0.60 g/L
K4P,07.5 g/L. Na,CO5.8 g/L NaF, I E 65 T +
3 C, B8] 3 min, pH=10+0.2( &K% );2%, 120
g/1. NaOH.40 g/1. ZnO.1 g/L FeCly* 6H,0, & 7
10 g/L, £, BF[E] 6 min.

F—RKBEXTEZE, FERIFMET 1:15 1
HNO;:H,O BEERF, 2 10 s BEFHEBRESE K
B

EHefd T FMmEiLEZ G, W¥FHEETR
VIRAMRN LY, S&HERRE, A xfb 8
BEWERHT R LZSE T 20 g/L Ni(CH;CO0),
-4H,0, 20 g/L NaH,PO,-H,0, 5 g/L. CsHzO05* H,0,
10 g/1L NH,HF,, 30 mL/L NH,OH(25% ), 10 mL/L
HF(40% ), B3l A 5 ¢/L, B0 B 5 mL/L, 50
H C 10 mL/L, pH=6.5+0.2(&/KHT), BE
70 C +£2 C, B[E 2 h.

F OLYMPUS €48 R FE W EE B IE N ; R

E ZARHE GB/T13913 - 92 FHLEM T HiR e, % 7]
REUERKZNBEREEIDIFNTEEZNES
7.

3 BR5IHR

3.1 BT ZX e FERm

S Brimlg, KRR T B2 K, %
B A SOk R G B il B Oy R BE B 2 1) BRI ZCR H B R
1108 3 FRE BRI AL B S R TE T AR

M 1a AT, BRIGIEBE & SR AR
PR BT, iR 8% iR + P R BRI L xRk
T 7 A B B R L T 1b B9 R T E B R
2 BRIEW AT IR B O AR X B — 2, ROk,
Pt LZEREEHE REN B~ IFE TR
o, ERXEER) HEEEMERESED
GH, FEEREGNEE A1 RS ERRINE
IR HEREIES, 5 1a.1b A5, R LR
51, A B E e R B, T B RRIE S R R A
BB 89 R = AT TE

K2 A WFRERIELE, £ 27 FEHIE
G, ETAEERNKERER . H2a 2R

Fig. 1 Surface morphologies of the samples after pickling at room temperature

(a) pickling in 120 g/L CrO; + 100 mL/L HNO; for 45 s{(1%);(b) pickling in 200 g/L CrO;+ 5 g/L NaF for 1 min(2%);
(¢) pickling in 10 g/L C,H,0,*2H,0 for 1 min(3*)

Fig.2 Cross section of specimens electroless nickel plated after pickling in
(a)200 g/L CrO; + 5 g/L NaF at room temperature for 1 min(2%);(b)10 g/L C;H,0,-2H,0 at room temperature for 1 min(3%);
and activating in 200 mL/L H;P0O,(85% ) + 100 g/L NH,HF; activation solution at room temperature for 0.5 min
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Fig.3 The cross section of electroless nickel plating after pickling in 10 g/L C,H,0,*2H,0 for 1min and activating in (a)360 mL/L
HF(40% ) at room temperature for 10 min(1 #3:(b)200 mL/L H;PO,(85% ) + 100 g/L NH,HF; activation solution at room
temperature for 0.5 min(2%); (c)60 g/L Na,P,0;°3H,0 + 20 g/L NayCO; + 10 g/L NaySiO; - 12H,0 activation solution at

60 C for 1 min(3%)

Fig.4 Micrographs taken from the electroless nickel plated specimens after one step pretreatment{5 g/L C,H,04-2H,0+ 12.5 g/L
NH,HF, + 25 mL/L H3PO,(85% ) + 10 mL/L additive at room temperature for 1 min) {a) morphology of cross section;

(b) morphology of surface
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Fig.5 The cross section of electroless nickel plating after zincification in 30 g/L ZnSO,*7H,0+ 60 g/L K,P,O7 + 5 g/L Na,CO; +
8 g/L NaF at 65 T for 3 min(1#), (a) once; (b) twice and in 120 g/L NaOH+ 40 g/L ZnO+ 1 g/L FeCl;-6H,0+10 g/L

additive at room temperature for 6 min{2% ), (c) once; (d) twice

Table 1.Evaluation of adhesive force between coating and substrate

adhesiveforce evaluation adhesive
test scribe test file test bend test estimation of adhesive force
pretreatment method
1* peel off peel off peel off bad
pickling 2% peel off peel off peel off bad
3% slight crack crack peel off unsatisfactory
1% peel off peel off peel off bad
activation 2% excellent slight crack crack good
3# slight crack crack peel off unsatisfactory
one step pretreatment excellent excellent slight crack excellent
1% once excellent excellent excellent excellent
zincification 1¥ twice slight crack excellent slight crack good
2% once excellent slight crack crack good
2* twice slight crack crack crack unsatisfactory

Notes: excellent: the film has the best adhesive force, no crack or peel off; good: the film adheres on magnesium alloy stably, but there are slight

cracks in some area; unsatisfactory: pieces of coating were peeled off from magnesium substrate; bad: there was no adhesion between the coating film and

substrate.
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INFLUENCE OF PRETREATMENT ON THE ADHESION OF
ELECTROLESS NICKEL PLATING ON MAGNESIUM ALLOY

ZHENG Zhen, YU Xinquan, SUN Yangshan, XUE Feng, REN Shike
(Department of Materials Science and Engineering , Southeast University, Nanjing 210096)

Abstract: The influences of different pretreatment techniques on the adhesion of electroless nickel plating on
magnesium alloy have been studied in this paper. The adhesive force between the coating and the magnesium sub-
strate has been estimated by using bend test, file test, and scribe test. The results indicate that the samples which
is one step pretreated has the best adhesion and the thinnest mesosphere between the coating film and magnesium
substrate. The adhesive force between the coating and the magnesium substrate can be improved significantly by
using proper technique of zincification. Further study aiming at the development of zincification techniques for
magnesium alloy is needed.

Key words: magnesium alloy, electroless nickel planting, pretreatment of substrate, adhesion, zincification
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