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[ Abstract]

Ce conversion coating was prepared on the surface of AZ91D magnesium alloy by chemical immersion, ceri-

um conversion treatment process was optimized and the morphology of the cerium conversion coating, organizational structure and

corrosion resistance were studied. Epoxy resin and fluorocarbon resin were respectively brushed on the conversion coating, and

the mechanical properties of the two composite coating were tested. The results showed that the Ce conversion coating was con-

sisted by two-layer-coatings and conversion processing in the optimization of process conditions is able to improve the resistance

of basement to corrosion, the adaptability of Ce conversion coating to epoxy resin was better than to fluorocarbon resin.
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i1 AZ91D BE& 4 W ( AR & 80t ) anr .
A19.03% ,Zn 0.73% ,Mn 0.205% ,Si 0. 001 83% ,Cu
0.0010% ,Ni 0.0003% ,Fe 0.0012% , Hi4yh Mg, 44
EE&IMT HEAE 8 mm A RIFEF 15 mmx10 mmx
3 mmA A ( TAEE AN 150 mm?) |, 26 1 28 4 300*,
600*,1000" ,2500* AP ACZE AT EE I OG S, FHIC/K & 1
HUE, T, %M.
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Tab.1 Pre-treatment process
T4 T8
APEVE IR (BRI A 1 min
Wk Na, PO, 50 g/L,Na,CO, 50 g/L,N‘aZSiO3 20 ¢/L,
IR (50+5) °C,pH {E 6 ~10,H}[E] 5 ~ 10 min
Rk H,PO, 50 mL/L, %, iE] 1 min
it HF 200 mL/L, % ifi , B8] 10 s
BE G T 5 ALY 32 25 e R 2R AL S A B h
TR v B2 | ST B2 BB ] i 4Rl S B (52
b pHAESE N 2) o SR AIEZS SRR AL U T 20, i
PV AR =K AT IEAC 2081, IR AP L& 2
F2 BEREIZEZERHEKTE
Tab. 2 Film forming technology elements and levels

HRREHIRIE  BUBCRIE  RUBER ] H,0,(33% ) %

K

W (B) (© (D)
/(mol - L") /C /min /(mL - L")

1 0.02 30 10 5

2 0.04 40 20 10

3 0. 06 50 30 15

TE:H,0, W UTUR 0T

HEAT Ly (3%) IEAC 250, PR A i Jy 25 A5 10 1l 4%
HIFALIEAE 3. 5% NaCl ¥ 3 ( A 70 Hiot, 430 )
HHIR 24 h R R BB R A T AR, DAL RE DY PR 3R ) A
PedE R B il i, IR &5 2R S8 70
W3,

®3 EXHKERREESH
Tab. 3 Orthogonal test list and data analysis

HiT HWEA WEB HWEC HWED iﬁﬂg%?ﬂ

mm
1 1 1 1 1 145
2 1 2 2 2 139
3 1 3 3 3 127
4 2 1 2 3 124
5 2 2 3 1 137
6 2 3 1 2 133
7 3 1 3 2 131
8 3 2 1 3 129
9 3 3 2 1 140

K/mm* 411 400 407 422
K,/mm’ 394 405 403 403
K,/mm’ 400 400 395 380
K/mm’  137.0 133.4 1357 140.7
K/mm’ 13,4 135.0 134.4 134.4
K/mm>  133.4 133.4 131.7 126.7
WeZ/mm* 3.6 1.6 4.0 140
(UVES Al B2 cl D1

MWRAEFE 3 PR 2R RN AT LUHIT  H,0, X5

A B ot P 1 5 1 e K, SRR kg BB ], Pk Sy il T
TR SR S5 /N Ry BRI B AR I 5 R 6 1 2
HOWETE AZO1D BE 4 4 3R T B R ULk 25 - i
FRANTHR B 0. 02 mol/L, L 40 °C , KU [E] 10 min, A%,
JEAEHER] H,0, & 5 mL/L,

FETE Ul i AR BB 3 3R 43 0 8 S0 Rl O — 2 38
SR R AR B, TS R
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1) SR H A7 S-48001 ¥4 37 4 B i 43 HE R 14 L g
BB B A AL IR T TR B A 0

2) i@ Tafel HZEAN EIS PG 7T 5L A 4 e AL A
BT JEE R B, T AR A B AG S HOBRARE . TR
oA B IRAE CHIGOOE HLfk2f T AR, , 2R FH = Hff 4
F AR AH R BT S L R AR B AR O il B AR 5
FRAR B AR IR A 4 T AR M, [ i FH R4S e 4%
K TAER, WA/ BT 3. 5% NaCl %), 75
FR T AT

3) SR QHQ-A FU A IR 28 KR A B A3 e B
SRERZHEMEE, R QFZ BB & /i
WNERE R SREIRIZNME SN, KA QC)
IR il 3P B B S R ENRZ T v e T, R
FH LP/JYWX-150 #4825 558 52 5 0% 2 1 i 5 25 g
1 R IR (35+1) °C, M A SR JE (47+1)
C ik KA 5% NaCl T,

2 ZR5HMH
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Fig. 1 SEM of cerium conversion coatings
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Fig.2 EDX patterns of cerium conversion coating
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Fig. 3 Tafel curves of two comparison simples
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Fig. 4 EIS spectrum of two comparison simples
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Tab. 4 Electrochemical parameters of Tafel curves
. E,. L. b, b, R/

FE

/N /(A-em?) /m /mV. - (Q - cem?)
PEALBEIAARE ~1.323 1.323%x107° 8.275 13.546 1.6862x10°
FEBEASE -1.728 8.647x107 4.173  5.854 1.2231x10™
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Fig. 5 Pencil hardness test of the coatings
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Fig. 6 Adhesion test of coatings
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Fig. 7 Impact test of coatings
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Fig. 8 Salt atmosphere corrosion test
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