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Fig. 1 Pourbiax ( potential —pH ) diagram
showing phase equilibria for Mg-H,0
system at 25 C.

(The region of water stability lies

between the broken lines marked am and pm;

at potentials below am hydrogen is
evolved, above pmoxygen is evolved)
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B, AR ) A AR AR B K T ) N AR KR, 1k
Fl—wEEG, SN mAeEL. £
FEAIFE T, Y BOR LT RS 6] AR KR K AE
H o AR BCER) AR A B ol 26 THT B A = RS0 J2 A ik, 3
25 2 Ry R B 90% , A R 9 /D B AL TR
SAEHHE MR, BABRGHEENE .

ANEAL T 2R — B h: B~ 28 7Kl
Ve PN T AR K, b 0 B A A T
2R N O AE A ER, R TR, T &
TS | B L RS L BB R | kg
B2 DhBe RS FERUEMIR R VL
BT g BRT R sE U 2 2 A
3.2.4 &REWRE

—RCR B L R T IE SRR S RIRE .
R R IRITR T R & B o L2, HITRMEE
ETHRMTE RS GRENBEEE . Mg AaR
THT LA LK 2 4 Ll e TR LS BT DL — R Ak 2
ARG . A T AN il T RvE T ek
TR Zn T TR Cu T A | R VE B A R A
AN EHMEEE, HERRT) .

A 24 S SR P 4 8 R A0 Ji 77 £ [R)— 4 v b 3k
TR MY, H7E4 @R e & w2, I
WS 5T A 2 NP Mg B & 1AL 22 88
NtP FEAGR Zn R EEALEYE 2 #1008 Zn ik
PA Dow ANE T KW Zn T2 ke, H T ZRAE
g RTMALFE T 3E T R Zn T B Cu AL B Ni
P AR Zn BAFAE T 2R IR, BEWTH & CuCN,
KCN, NaCN %5540, =R, JEABRRm, Jf H.
X Al SR A A E & R, R, SR E B
248 NeP s, T2, Sm A Sk
Yy, FEWZ N FEA . Sharma 25" g T HUE S0
) ZM21 Mg A 4AE A L2005 B AL 224 Ne P
(i B BB BR AR 10 ¢/ L, HF(40%) 12 mL/L,
FiMR 5 o/ L, NH4HF, 10 g/ L, NH3*H,0(25%) 30
ml/ L, NaH,PO, 20 ¢/ L, filik 1 mg/L, pH fEH(6.5
+1.0), WWE(80X2) C, WA 60 min, 733 K5
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2 EAG B S 2APERE ok o Rr AR R PR
I ENE . FRALEE NP L2 TR N Bl 5 vk
TR T AL T AL NP, BRI R L
Dow L&A FIHI8E 2 EIT . AHC AR PRI H %
WEEHE NEP HRBRYER I~ W4~ 2% NiP 3
AR, RETE R FEIA 100 Pm B2, HA K
Midth e, I HBE e v K S H b Rt e .
Fairw eather' > ff BIRIR YL, S RB W+
R T AZ91 Mg & &M L2=88 NeP I f2, #id
SEM, EPS fl EDX 50 T Mg £ 43 1 4] 45 YT
(IEANBY B, FEAR L I A R RS B RO DTAR HLEE . 1] B
ol S SURESY T AR A AZ91 Mg &4 H AL 2
NP 4 3 THT PR 25 X0 95 3 14 52 ) S 1) 4 U0 AR R AL
PRI P 5 fE R MRS, B F/0 kS
K, FIO WAEAD, PP XMW T BEN 2
NtP i, Ni GG B ¥ % N, 7E3E 4k
T 1 B SR AL JBE T T T A% 1 . B S5 gt T
A AZ91 Mg S48 NP T3 #2 1 R 1
AR, BT Mg & S AE Ol 5 om RS AL B B2 3]
(0 JE5 AR /S, T EAS TR B 7 PR TR 1P 5 R Y o ¥ i
SREARNFFEE WG, TERA R R IES .
EEHE NP L 20n] LA 3 5 R Al 550 1) 8%
2, ELA R R v R B, 5 TEAR,
s ] 3 A T e L Dy R RE P, 2 20 AL 80
AR DUR R R IR By 2R 1 Ab BE 7 v .
WEARBMERR S ZE PR S ERIRAK
&, toin, SwiEan, 2R, HAEEL;
TBEEACK, MRS, BA R B . )k
FESEIPIRIE T Mg & 088 NP S & 81
RI2%, WAy pH {8 B JRFNR B . & A
FIFRRARIE, ff Mg AE&F RS EE L %~ 14 %
WARAL, DL AN R T e 2R
3.2.5 BHIRELFEHRERZ
Mg G4k AN IR . MW 2R 2 R L
KRR EMRIRB AR ZB 0 . 75 Mg &4 b
YR AR VR R R AT 1R A I TR
B4 AL B —Fh 525 . DIB-823 AR 377t v] K oy
1k Mg Ga AR MR, &&—MAN LA
MR, BA00 R =Rt RER Pk B, R
A ERE PO HRA LR E L2 A
FH R I 8] AR 3 42 g, AN RE K FHAE (R IR 2
KRR Z B R IE REXT Mg & 418 21— E 1
577 Feg it 5 D

3.3 BFEAN CECERAFIRIREERETZ

X 3 T2 AR R B A 4 JE R T
| =35 % O N W= O TR )

B NEPT K — R A B T S A
TN N AR R, R L R] L ANAT:
T EARRES B FRRE CIRESMERE
o, —f&AE 50~ 500 nm (6] 484k . B T A R Ak
Kb B R BRI B, T RS RE A BIAE P 4 13
AJHRRMZ, PRm A . B EANR
RUENTEGGRIE K —ZH IR &4, MR
TARAS, e T AR T 2804 MRl R T 5 B A 1
K2 1) 0, BTN A e R e S
A ES TG, AWM ICE(W Cr) Reft s A 4
Ry i, LR R 5% T ) Ry FH S A . A 2l
Mg IV EANB, AIAE Mg i JF % HL A E# 200
mV, § KRB X AT, PRI S R A
& . fF AZ91C &4 LiE AN, Ao Tr A, (H
BEAR A B L B, SO p P

WOGIR KA B8 B 4 R T T 0 AR 2 45 44 [t
VAR AE GRS TR A K RO T LA AR R ik 10"
Cls PIAHITE 2R, Al 4 JE B AT Pt B I . OB K
b T HA B FEANRR A, & HA BT 2 LA
RAWIR, 4B E P LLIA 2] LA Bm, XK
Jo AU P PR 9 B 2 A B R, T RS e . R
R T AL S B RS AR A, & FH A AL T
Akavipat 258 75 AZ91C ¥ E 100 nm B Al, Cr,
Cu, Fe I Ni#E, HATHOGIR K, oW &
VW 1000 x 107 CHOGALAN, B B3Rk E
g A, VP L SRR ) L R AL A SRS
WOt 5 o 5 HAIE R 600 mV, BT 1 HAh X
LRI WOEA ) AZIIC &R T — E&A
B M BEPIR IR G E A . Mg & 43R 1 ¥ 35 47
FITE i Mk 1) 2R THI AL BEAG ) T4 b o ol e

PR e [ mT DLy N R B A EAE A 2 AR
DRI, JHG ot bR sk 8 [ 84 0 T A 55 2 T ) ] v A PR,
T B o3 30 FELR E BT A, A e R A R B4
B RUAE AR A7 ALE . I RO ] e 2R T 1 1 43 3 4
A, V8IS Jo 0 A LA H I PR P L R, IR R T R
BRPIR AT, R A SNkt . Mg 54K
& AL, — AR T B B, T B IR 45
PR A R B JEREL 'O L #E M- AFZn &4
Hin Mn, Si f1#s+(Ce, Nd, Pr A1 Y) i il peisk st
AR P I R 5, 7E 3% S BN P LL TR P it
[ A1 S e O e e . PR B [ RE R v Mg 5 < Y
TR e P I8 VA T A 4 140 380 ) A0 R R 5 g P 1)
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4 Mg ESEBBEMARLIZMRES

M A SR B A AN K 1R R R R0 DA Ko K 1 761
VERE, GERM BT I AWIIR N, Bk A% 52 5%
TR G KA R 25 A6 A0 I 0 AR Tk P T 2 R A
YRR MR R 2 — . B AR T TR 44
KA BRI N LA R FH 2 1 R 4 R ) 4% gl ok
SERNRIZRIR R, IEAETE AN K2R 1 TR 4 AR B 4
1

W AR R I TGS A, T DL K B
Mo AR YR I R b, I RAT R i A A
&, BB, % hlsEAERSRE . Ei
I J5 (%) P 5 i ek FEE RIS T, 0T LA 21 40 K &5 A i
}%-[59] .

M g & R AR 2 AK A IR 5T 124 R T
WE LB R AR, IR, W2 55k 2 Rk
B, AT R Mg A 4 T i BE 1 RE,
e Mg A3 4 JE3 b 1) DR B 1) 78

Mg & 4RI KBS MgO, MgALOs, Mgk,
Si0, AAK SR B IR JZ S5 1, AR T4 Mg
B <A I U . WP SEIR IR B S ) T2
Mg & &2 T AL PR IR 5Tt 34

A8 FH kv B m] DA 2804 sl SH B AR A DX B 3 Y
BHBH 257 bl A3 i B 4 i ol P 2 45 00 &5 45 2 i
G R BRAR S A RS P T B . DRIk, )R s ) R i
JERTE LR YR, R A 1E K b R B e
T AT R AT S N 0 FE SR AT BH AR A4k,
JE Mg B8RRI I .

764 KOH, KF, NasPO, Fl/ 5845 8 £h 1 H fig
JEH R BEAT BE AR AR IR, B B 48 A0 1 5 1) DR - 4L
JSCHAH 2 B 52 < AR B A8 A PR 2 B8ORS T
YRS A IR sE ), BRI Mg, Al AL
VI AT AE A8 we e S oot 1) = BEER 3R, b ALY
MR, SN R, S AL S SRR R S gk
KA RN R, AN S Bl e
KOH, KF, K,SiOs ¢ HLfiff 5 7 4b B A5 21 1) 3 T i
FE WM Me, Si, 0, FLLAADER K Ak, Sizbh
FERR AR B8 1 10 AN & AL REI T A7 4, B F-
A/ | #E8 NH4HF, H3PO4 1 NapCry07 (]
FOAE VR T B AR BH AR SR A B, 3L T Mgy,
NaMgF;, Mg.. ,20,(OH),, PO, NHi, Cr,0;
R, MEEIAAZ B 1A MgF,, & MgO fhifk .

47 MgF,, NaMgF; Shkifisel® . Mg & & BRA
IR X2 S50, A2 R B % fLJZ ( Porous,
Layer) , WJZN5H 1) 20% JZ( Barrier Layer), B
PR, A ERIRARIE . SR RIK ZE VR i R
Z LA SR AT | R AR R VR A AR, 3
%, BAARAR AL T AE W He B, i 75 BH AR A0 A B AL Bt
K

fEMg A& B HARRN, MgF, th MgO, {53
R A k. K &R L2 0822
MgF, il MgO, [IVRAH, AR MgO, . 1)
JREAAR A T 23RS R Z AW A, X Mg &4
(12 MR mIAE R B 8 % . 3Rk B ok
Ter= A EE M AN A1 L SR JE ke T & 4kt
FEAEFE T2 WU RN gU B T A2 200, T LK 1
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SRR B E A 4 3R T AT DARAIE ST IR S T, FRAR
S A I B A A o 495 R 2 3 B R & R AR g 01

N5 L REAT 2 AN 7 i O — Ty i
ST LRI R A K B R, 5 — e 4
B 5 B0 P e [ S 2 St it L 5 A T S L i R S
TG HLFN TE LR R 98 i i I T8 Bt B2, 0
PRAE KT A 2 T8 A0 S 3 A 1 ok, LR R BT
A S RERCIR SR A o B, R — A AR
FCVE 22 B B A%, DN TS AR 4 L

WA NE P-4k ALO; M E A L2 EEE
RIMEA . BERMEARM TAMRR R R
R¥ghs  FTEENE o U R 200 1 55 5 T 3458
BAERIRCR, el T SR B RS B SR R,
iR T — R LR AR S B BOR K R ik
AR ) . T A B8 T B N — S8
KRR, 0 SiC, MoS,, &WIAr, 418845, ¥
RN T 4 WU V30 9K R AR 2 A
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MERPTEACTERE HE NP IR E & . %%
2Ll OVHE Y T NEP-Si 9Kk b2 AP HEA T
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FEZ) 0 78 CiNy, 492 B A8 m bl B )95 2
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BER T dobi A, BefS 8 2 MO Re g2 . AKX
B RN S Mg &4 b, RIS L E s
PZ, FalEAK PR E G A, KR



125 6 ®

Wi, 5: Mg &K 5B

* 1095 -

MG Mg G shtt, I H & n) 58 2t bl H A P
RERI G . XK et Mg SN A .
5 BY

Mg &4 M PRI B IR R A T
FEGERIMRL . SR, Mg X —MEIGEN LES
JEARL . Rk, Mg Kt Mg &4 mrR %, 5
RAEASTH B bl o PR L S L ) S R
A R Mg & & Bl 77 3] BLN R B 7 T
F: IRAHEE, 2@ Mg & A G MHT%Re
P, it Mg & &2 5 A& K Ma e, wad kR
ALEEAE Mg & 43R M E Si0, 1 ALO;, & SiC Al
F~ Y a3k AR AR E ST 1, BefT A e
i Mg A 4 B i BB PR e . ot i T2, PR
R [ A0 IR KA RESRAS T)  e L R ) Mg &
&, EREIRIF YUK S M R R E BT I, 12
e Mg A 4 R il i 225 2

[ REFERENCES]

[1] ZFE2, X L, ZRAEA. e EBEAERE LK
NI, RfeEis XA &4, 1999(1): 120~ 122.
LI Yuwlan, LIU Jiang, PENG Xiao-dong. Application of
magnesium die casting in automotive industry[ J]. Special
Casting and Nonferrous Alloy, 1999(1): 120~ 122.

[2]  BRBERH, $9ORAS. Bea W00 N ROk e S[T] .
B, 1999(11) : 53 = 55.
CHEN Xiao-yang, ZENG Daben. The application status
quo and developing prospect of diecasting magnesium al-
loy[ J]. Foundry, 1999(11): 53 =55.

[3] x| IE, £ &, Tk, 5. SRR R
H5RNA[T. MBI A, 2000, 14(5): 449 ~ 456.
LIU Zheng , WANG Yue, WANG Zhong guang , et al. De-
veloping trends of research and application of magnesium
alloys[ J]. Chinese Journal of M aterials Research, 2000,
14(5): 449 ~ 456.

[4] BHEkx, ERAK, B0E, % S5EERELNN
BRI . EFOR, 1999(8): 28~ 31.
LU Yrzhen, WANG Qudong, ZENG Xiao-qin, et al.
The application actuality of magnesium alloys in auto-
mostive industry[ J|. Automobile Technology, 1999( 8):
28 ~31.

[5] PMAS). B4 & B MFAE TR AT e b i BRI ¥
[1]. Ffhigis kBB A4, 1998(3): 40~ 41.
SUN Boqin. Great applied potentialities of magnesium
alloy die castings in automobile trade[ J]. Special Casting

& Nonferrous Alloys, 1998(3): 40 ~41.

[6]

[ 12]

[ 13]

[ 14]

[ 17]

FAHT, A, SR, BEA SRR AT
TR SCRTRTSRL[T]. S 80E R, 2001(2): 53 = 55.

LIU Changrui, WANG Bojian, HU Yubang. The
and application of magnesium

developing prospect

alloys in eletronic trade[ J]. Messages of Aluminum &
M agnesium, 2001(2):53 ~ 55.

HoRE, B fh, IROKBE, SE. Mg A< ol Kk K
NHAT R[], &JE%M, 2001, 37(7):673 ~ 685.
ZENG Rong chang, KE Wei, XU Yong-bo, et al. Re
cent development and application of magnesium alloys[ J] .
Acta Metallurgica Sinica, 2001, 37(7):673 ~ 685.

esf Tk AL THUBRWT 58 B 8 Tk b 17 47 T M ——Tid
h< E AR S BOR (28 1 RR) [M] . dB 5 fbs T
A HERRAE, 1990. 897 ~ 898,

The Research Institute of Chemical M achinery of Chemt

cal Industry Ministry. Handbook of Corrosion and Protec-
tion — M etal M aterials of Corrosion Resistance and Pro-
tection Technology (1st ed) [ M].
cal Industry Press, 1990. 897 ~ 8§98.

Beijing: China Chemr

Song G, Atrens A. Corrosion mechanisms of magnesium
alloys[ J]. 1999, 1
(1):11-33.
BOR. MEME A OSEMRIM]. db5: ALK
Tk i ek, 1981, 385.
CUI Kun. Ferrous Materials and Nonferrous M aterials
WANG Qudong, LU Yrzhen, ZENG Xiaoqin, et al.

Advanced Engineering Materials,

Beijing: Mechamical Industry Press, 1981. 385.

Effect of RE on microstructure and properties of AZ91
magnesium alloy[ J]. Trans Nonferrous Met Soc Chin,
2000, 10(2): 235~ 239.

Froats A, Aune T K, Hawke D, et al. Metals Hand-
book (9th ed) [ M]. Ohio: ASM, 1987, 13: 740 ~
754.

Cowan K G, Harrison J A. The dissolution of magne-
sium in CF and F-containing aqueous solutions[ J] . Elec
trochem Acta, 1979, 24: 301 ~ 308.

Pourbiax M. Atlas of electrochemical equilibria in aque-
ous solution[ M]. Houston, TX: National Association of
Corrosion Engineers, 1974. 141.

Makar G L, Kruger J. Corrosion of magnesium[ J]. In-
ternational M aterials Reviews, 1993, 38 (3): 138 ~
153

Makar G L, Kruger J. Corrosion studies of rapidly so-
lidified magnesium alloy[ J]. J Electrochem Soc, 1990,
137(2): 414 —421.

Gulbrandsen E, Tafto J, Olsen A. The passive behavior
of Mg in alkaline fluoride solutions, electrochemical and
Corros Sci,

electron microscopical investigation [ J].

1993, 34(9): 1423 = 1440.



* 1096 * SHEEERGEAGE S 2002 4% 12 A
[ 18] $ e, KOG, HiEE, 5F. éé)f%@if)ﬁ I 1997. 7.
SRR S S ZE BORN R RS T]. R At [29] Rk, 2w KFH, HRJE, % HEH58LHENLEEN
5 ﬁ?Fﬁ?k, 1999, 11(4): 202~ 208. REERA et bt PR B XL 0] AR OR3P, 2002, 35(2): 127
LI Ying, SONG Guangling, LIN Harchao, et al 14.
Study on the relationship between the corrosion interface ZHOU Wang qiu, SHENG Dayong, HAN En-hou, et
structure and negative difference effect for pure magne- al. Studies on corrosion resistance of a nomrchromate
sium[ J]. Corrosion Science and Protection T echnology, coating for magnesium alloys[ J]. Materials Protection,
1999, 11(4): 202~ 208. 2002, 35(2): 12~ 14.
[19] Ambat R, Aung N N, Zhou W. Evaluation of mi [30] fil/NF. BEEa RILRSGFMRTAB ], MEHR
crostructural effects on corrosion behavior of AZ91D #, 2001, 34(9): 42
magnesium alloy [ J]. Corrosion science, 2000, 42: NI Xiao-ping. Surface treatment for magnesium alloy
1433 ~ 1455. and its die casting [ J ] . Materials Protection, 2001,
[20] Gk3em, FAHEHT. B & il 2% i Ak BE A 0T 53 3k 34(9): 42.
J1. ¥ RHES, 2001, 34(10): 19~ 21. [31] Emley E F. Principles of Magnesium T echnology [M].
YAO Meryi, ZHOU Bang-xin. Research progress of Headington Hill Hall, Oxford: Pergamon Press Ltd,
surface treatment of corrosion resistance for magnesium 1966. 670 ~705.
alloys[ J]. Materials Protection, 2001, 34(10): 19 ~ [32] Busk R S. Magnesium Products Design[ M]. New
21. York: Marcel Dekker Inc, 1985. 517 ~ 534.
[21] Tunold R, Holtan H, Berfe M B H, et al. The Corro- [33] Sharma A K, Rani R U, Bhojaraj H, et al. Galvanic
sion of magnesium in aqueous solution containing chlo- black anodizing on M g-Li alloys[ J]. Journal of Applied
ride ions[ J]. Corros Sci, 1977, 17: 353. Electrochemistry, 1993, 23(5): 500 = 507.
[22] RH®. &EBM% (F 1M [M]. bR 4a Tk [34] Sharma A K, Rani R U, Giri K. Studies on anodization
WAL, 1989. 22 - 32. of magnesium alloy for thermal control application[ J].
ZHU Rrzhang. Corrosion Science of Metals| M. 1st Metal Finishing, 1997, 95(3): 43~ 51.
ed. Beijing: Metallurgical Industry Press, 1989. 22 ~ [35] kKA, MIME, HE—, % SR IHLA S MHREA
32. WEARDE LI . R 5B HR, 2001,
[23] Mbe%. S5RGBT Kt L], 13(4): 214 -217.
%W%n@&ﬁﬂé}/ﬁ, 2001 (3) : 45~ 47. ZHANG Yong jun, YAN Chuarrwei, LOU Yamryi, et
HUANG Xiaofeng. Research and progress of inflame al. Progress on anodizng technology for magnesium and
resistance in process of die casting of magnesium alloys its alloys[ J]. Corrosion Science and Protection T echnol-
[J]. Special Casting and Nonferrous Alloy, 2001( 3) : 45 ogy, 2001, 13(4): 214~ 217.
- 47, [36]  EBNAR, T 3CVL. Bk A S FHAR AL IO BT 515 5 Je BRAR
[24] Lyon P, King J F, Fowler G A. Developments in mag- 1. BREMEYT, 2002, 35(2): 1~ 3.
nesium-based materials and process[ J]. J Eng Gas Tur GUO Xingwu, DING Wemrjiang. Developing status
bines Power Trans ASME, 1993, 115(1):193~199. quo of anodizing process for magnesium alloys[ J]. Ma-
[25] Ding W N. Papers of Sinomag Die Casting M agnesium terials Protection, 2002, 35(2): 17 3.
Seminar Sinochem|[ M |. Beijing: Beijing Eastern Gar [37] kKA, W”H% Mg —, % BRSSP RA
den, 2000. 213. T AR MEMRY, 2001, 34(9): 24 ~29.
[26] Sharma A K. Chromate Conversion Coatings for Mag- ZHANG Yong-]un, YAN Chuan-wei, LOU Yanryi, et
nesium-Lithium Alloys[ J]. Metal Finishing, 1989, 87 al. Review of anodizing process for magnesium and its
(2): 73~ 74. alloys[ J]. Materials Protection, 2001, 34(9): 24 ~29.
[27] E5F, B AL BT, S5 BEA SRRt [38] Zillte, ?EE REd, . MOV BOR 5K
[ J]. S B, 2000, 21(2): 5556, 63. KM EALT] . FEfh 45 iE &ﬁ@%é, 2001(1): 36~
ZENG Arping, XUE Ying, QIAN Yufeng, et al 37.
Chemical surface treatment for magnesium alloys[ J]. LI Shuhua, YIN Yujun, CHENG Jirsheng, et al.
Corrosion & Protection, 2000, 21(2): 55~ 56, 63. Microarc oxidation technique and formation of ceramic
[28] Lvar J, Walter M, Albright D. Characteristics and Ap- coating on surface of materials[ J]. Special Casting and
plications of Magnesium in Automotive design [ M]. Nonferrous Alloys, 2001( 1): 36 ~ 37.
Warrendale Pa: Society of Automotive Engineers, [39] BESCH, MEE, RKkE, % G604 E K MINE



01265 6 &R, SR Mg B4 6k 5 B © 1097 -
CBARVER]J]. &/ #AbH, 2000, 25(1): 1~ 3. LIU Fengling, LUO Gengxin, MAO Lrxin. Mr

[42]

[45]

[ 47]

XUE Wenrbin, DENG Zhrwei, LAI Yongchun, et

al. Review of microarc oxidation technique on surface of

non-ferrous metals [ J]. Heat Treatments of Metals,

2000, 25(1): 1-3.

W, BeL, FPEE, & OMINEA R R
PR s 2 A B A Y R T () %W@t i A OE 4,
2001(3): 4-5.

LI Shu-hua, CHENG Jirrsheng, YIN Yu-jun, et al

Discussion about the rule of current and voltage change
during microarc oxidation[ J]. Special Casting and Non-
ferrous Alloy, 2001(3): 4~ 5.

MG, BESCM, VERTAE, SR A SR IO AL
BRI MRHMES, 1996, 29(2): 15~ 16.

DENG Zhrwei, XUE Wenbin, WANG Ximrfu, et al.
Microarc oxidation technique on aluminum alloys[ J].

M aterials Protection, 1996, 29( 2): 15~ 16.

ﬂ%/](g I%:ﬁﬂu, B, &5 BolE L RAEYS L
T ST . K Lﬁﬂ'?lﬁ@jﬁ%ﬁ*, 1998,
10(1): 49-52

LAT Yong chun, CHEN Ruyi, DENG Zhrwei, et al.
Application of microarc oxidation in textile industry[ J] .
Corrosion Science and Protection Technology, 1998, 10
(1): 49-52.

Zozulin A J, Bartak D E. Anodized coatings for magne-
sium alloys[ J]. Metal finishing, 1994, 92(3): 39 —43.
BEOCME, SRk, XEE, & BRAESMEE THA
PRI R PELT] . A4 R B2 ‘GL &, 1997, 5(2): 89~
92.

XUE Werrbin, LAI Yongchun, DENG Zhrwei, et
al. The properties of coating formed by microplasma ox-

idation on magnesium alloy [ J]. Material Science &

Technology, 1997, 5(2) : 89 ~92.

BEICM, MEE, Kk, F.ZMS B4 SMIEL
PR A [T . 4 08 #Ab BE 24 3], 1998, 19(3):
42~ 45.

XUE Wenrbin, DENG Zhrwei, LAI Yongchun, et

al. The growth rule of coating formed by microarc oxr

dation on ZMS5 magnesium alloy[ J]. Transactions of

Metal Heat Treatment, 1998, 19(3): 42 ~45.
BEOCM, XBEEL, TR, B IEBES SN AL
BLELL D). M € Jm A RS TR, 1999, 28(6): 353 =
356.

XUE Wenrbin, DENG Zhrwei, ZHANG Tong zhi, et
al. Microarc oxidation mechanism of a cast magnesium
alloy[ J] . 1999,
28(6): 353~ 356.

KR W, 5%, BALAE. N AR T R A
J1. MOBHEY, 1998, 31(3): 22~ 24.

Rare Metal Materials and Engineering,

[ 54]

[ 56]

croarc oxidation and formation of ceramic coating on sur-
face[ J]. 1998, 31(3): 22~ 24.
X eE, WM, ERAK, & Mg &4 00t
[J]. &bkl 22 559K, 2001, 13(4): 211~ 213,
LIU Ximrkuan, XIANG Yang hui, WANG Qu-dong,

M aterials Protection,

et al. Corrosion control technologies for magnesium al-
loys[ J]. Corrosion Science and Protection Technology,
2001, 13(4): 211~ 213.

BISCH, R B, DB 98, 55 B b A R AL
S IU = RN R I IE R EE R ST A o
2001, 21(6): 340 ~ 344.

HU Wenrbin, XIANG Yang hui, LIU Xin-kuan, et al.
A study on surface state during the pretreatment of elec
troless nickel plating on magnesium alloys[ J]. Journal of
Chinese Society for Corrosion and Protection, 2001, 21
(6): 340 ~ 344.

Delong H K. Plating on magnesium[ J]. Metal Finish-
ing Guidebook, 1978. 83 ~ 175.

Sharma A K, Suresh M R, Bhojraj H, et al. Electroless
nickle plating on magnesium alloy[ J] .

1998, 96(3): 10~ 18.

Fairweather W A. Electroless nickle plating of magne-

Metal Finishing,

sium[ J]. Trans IMF, 1997, 75(3): 113~ 117.
W BHOEE, WISCHE, Tk M, AR ﬁ{:\/ﬁﬁﬁéﬂc <A AR
A TR A B R B e [ )] . AR S ER R, 2000,

21(2): 21-23.

XIANG Yang hui, HU Wenrbin, SHEN Bin, et al.
Effect of surface state after activation on deposition rate
of direct electroless nickel plating on magnesium alloy
[J]. Electroplating & Pollution Control, 2000, 20(2):
21~ 23.

W B, BISCM, Tk M, S BRE S E R AR

18] 48 DR MLBI[ D] . i 28 8 K% %4, 2000,
34(12): 1638 ~ 140.
XIANG Yang hui, HU Werbin, SHEN Bin. Initial

deposition mechanism of direct electroless nickel plating
on magnesium alloy[ J]. Journal of Shanghai Jiaotong
University, 2000, 34(12): 1638 ~ 140.

T'WH)IEF X”%‘iﬁju, WIS, A Bk A0 PR Y B
BEREHILD. B S5, 2001, 21(2): 257 27.
XIANG Yang'hm, LIU Xirkuan, HU Werrbin, et al.
Control of phosphorous in electroless nickel plating on
magnesium alloy[ J]. Electroplating & Pollution Con-

trol, 2001, 21(2): 25~ 27.
SCITRE. B B e F A R 0 P R 3]
i, 1999, 21(5): 31~ 32.
WEN Srxiong. Local corrosion protection of magnesium

Plating and Finishing, 1999, 21(5): 31 ~

R

parts| J].



+ 1098 * o EAT 4R A ) 2002 4F 12 H

32. WU Peng. Promotion of ultrasound to the coating

[57] Hirvonen J K. Ion Implantation, Treatise on M aterials formed by phosphorization [ J]. Surface Technology,
Science and Technology[ M]. New York: Academic 1993, 23(2): 83~ 85.

Press, 1980. 176 = 256. [64] BN, REM, HELE, & . 58 IEI K R

[58] Akavipat S, Hale E B, Habermann C E, et al. Effects B EWE AL KRR ). HBE 5 R i,
of iron implantation on the aqueous corrosion of magne- 1999, 21(5): 12~ 15.
sium[ J]. Mater Sci Eng, 1984, 69: 311 ~316. HUANG Xing-min, WU Yu-cheng, ZHENG Yu chun,

[ 59] Frigts, RS, it 4K 3R D RE 3 K o) et al. Effect of nanometer particle disperse method on
K HFER)]. P EEm TR, 2001, 14(3): 67 12. the structure and properties of electroless composite coat-
XU Birrshi. OU Zhongwen, MA Shrning. Basic ing[ J]. Plating and Finishing, 1999, 21(5): 12.
problems and progress of nanometer surface engineering [65] FHMI, RER, WK, & NrP-g992K Ti0, (b K
[J]. China Surface Engineering, 2001, 14(3): 6- 12. G P EZFRE TR, 2001, 14(3): 30732,

[60] Kobayashi, Waichi, Takahata, et al. Aqueous anodiz HUANG Xingmin, WU Yu cheng, XIE Yue qin, et
ing solution and process for coloring aeticle of magnesium al. The electroless composite coating of ( NrP)-TiO,
or magnesium-base alloy [P]. US Patent: 4551211, nanonmeter particles[ J]. China Surface Engineering,
1985. 2001, 14(3): 30~ 32.

[61] Ono S, Asmi K, Osaka T, et al. Structure of anodic [66] Wk, Mo, XEZR, . NrP-Si g Kk 7402
films formed on magnesium [ J]. Electrochem Soc, EHEW L ER ¥ MR b E XM LR,
1996, 143(3): L62~ L63. 2000, 13(3): 42~ 45.

[62] Bartion T F, Johnson C B. The effect of electrolyte on CAO Mao-sheng, YANG Hurjing, LIU Ardong, et
the anodized finish of a magnesium alloy[ J]. Plating and al. Study of process and mechanics characteristics of the
Surface Finishing, 1995, 82(5): 138. electroless composite coating of NrP-Si nanonmeter par

[63] = M. A9 Btk B IR REAE R [ T]. R T ticles[ J]. Chinese Surface Engineering, 2000, 13(3):
A, 1993, 23(2): 83~ 85. 42 = 45,

Corrosion and protection of magnesium alloys

YU Gang, LIU Yuelong, LI Ying, YE Lryuan, GUO Xiao-hua, ZHAO Liang
( College of Chemistry and Chemical Engineering, Hunan University, Changsha 410082, China)

[ Abstract] Corrosion principle, corrosion types and effects of alloying elements in Mg alloys are introduced. T he conventional pro-
cesses of chemical conversion film, anode oxidation, micro-arch oxidation and electroless plating, and effect of rapid solidification as
well as surface modification on corrosion resistance of magnesium alloys are reviewed. Mg alloys are apt to suffer from general, galvan-
ic, pitting, SCC and high temperature oxidation. Approaches toward overcoming corrosion problems are: 1) developing new alloys to
increase their thermodynamic stability, RE alloys are promising in resistance to high temperature oxidation; 2) the treatment surface
of Si0,, AL Oj rich coatings and containing SiC, F~ or amorphous coatings to improve the corrosion and wearing resistance; 3) im-
provement of the processes, such as rapid solidification and laser annealing, not only excellent mechanical products of Mg alloys are
gained by these processes, but also nano-structural coatings on surface are produced to increase the resistance to corrosion and wear.
The new developments of surface treatment are to investigate the processes of nano-structural or glassy coatings on the surface of M g
alloys.

[ Key words] magnesium alloy; corrosion; surface finishing; protection design
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