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Fig. 2 Phase composition of surface and inner

layer of Al-Si-O ceramic coatings
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a) 60um from interface; (b) 90um from interface;
Fig. 1 Schematic diagram of a tensile specimen (2) 60p (b) 90

(¢) 120pm from interface; (d) Surface

A DL B R UR 2 5 B A 25 B R B, DASR SRR VR 0 R H 0], e M ARy



2 34 FEHN, 45 HOREAL ALSI-O MEIREM S 545 5 R 495

RE (B 1 9 &) 32 7E Instron5569 HL 77 BEA R LB L B #EAT LM L3, DL MdE Ry
Lmm/min, 337 58 B i1 T 5T HL B4

3 SR

3.1 MEREIHK

BEaEs 2h 43R TE B SRR A AL K B R 2R AT 2000m, BEE LA TR R
BWE (30um) B, WREANEE. B 2 HRERTMA A X FLil. mEFRaTL, wZEF
T E B SR AL, FIRGE & A DR 1-ALOs, g X ST ERATN A SR A AR, 3
WETARKRIEGSYRGE. ETRERAME PRMRE ALS-O REHRR ZR, ERHES
W RE A A )

f—WREE, MERZZENKEG, JBEN 120pm, HEFHA T o-AlOs M, 1M BATH
e i BE R, AR, BEPAIRE AR PR SRR E AL E BEREAR. )R 90um B,
RET o-AlLOs B & HARR, ARAM S M. W RERZEZ DR AR B0, 5L
B A B A A L IR AE — R

YRR ZMREERES 60pm i, MERZRE2E RO, RERNFE. FROME
P2 PR, a-AlLOs MV M BERER £, ERFSHE B T R ig, 1EW
X 55t AT N A B KL R BE AT 3K 76pm, X B B8 % J2 R BE R 60um, X 54 o0 it B R R 2 4T
TE T a2tk k.

M ALSI-O Wi 8 TR 2 2R T A Y XS ZRAT St b 45 SR AT AR H 5 FE NaoSiO3-NaAlO-
KOH # R R, LY12 fhG & R ol A B 58k 2 09 AR B0 16 B 0 A 1 4% L
WRBINE & R AR DR v-AlOs 41, IF R 2R T BRI R, SO &=
BED,  a-AlOs MHY & HBHT R R . MR R R 60pm i, FRAMTER B IR E+
HP, a-AbLOs MCH 28 £, 11 1-ALOs M0 AER SRR EEN.

3.2 MEREHHHE

LY12 45 & 4 2% T 28 A 7] S I 8] 2 A AL-Si-O g B T J= 1 2% Tl S i A i 7 3 7] 3
P, AL 15min JF R BT HRZRE AR ZEUTFREE G LR, ERART Sum, XLHZ
REV R F R TR EE, BEERR RGP B, BT AR AR KA, B A RE
AR, AR R EE e s . REANIESR (B 3(2) /T, XEALRAGFETRE
WRME, HFARZFEREGEL. WERELHFZEN S, EREKE 10pm, Hf—
WA S B TR TR, 53— RS A e A R AE IR 2 R T OB R Aok 7 .

Bl E SO TRy S I, R EOR BORLRE, B R IR 2 R LA B e, LI B
5~10pm. ¥R B T RBP4 X, X E NE R B G, B KRR,
TE 4 5 [7] 1 0 FL 0048 BE RO BT 42 T, B 0 P a0 o R A BB AR 4R G, O 7 AR A IR N R T
Jr A R AC AT T R R e, TR S T AT R A DX W R IR A, S 3
UIRER WA Y E L. v, AR, T 80T SX PP 1 Y TR 3.

F M B R R B B RS RT L, EAVIHIE R B R TR R IR BN 5T, A T R T
15 20pm, A 1 # TR HUA 1~2pm, HIRZE S ERR S5 GRS . FAL 15min JE R 9 & ik
FWHTFER R, Bl 2~3um, S AEREANRZ P, AL 60min B, W2 NZE LK
D, SRR RREOGE %, AL 120min FE RGHY SR A7 g B TR I3 T U A 4 o O A1 6 AL




496 T HLFF kL 2 4R 21 %

U =YY g o B

g, : Substrate ' ,\ ik
B 3 AR A AL ] U J2 2 T R B AR

Fig. 3 Surface (a, b, ¢) and cross sectional (a’, b’, ¢’) morphologies of ceramic coatings formed at

different oxidation time
(a,a’) The sample formed after 15min; (b;b’) The sample formed after 60min;

(¢, ¢’) The sample formed after. 120min
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HARETRERBRER AW ERBESEEZBOES 77, HEW WA —/DNE e &R E
REEMSE (A SIR), BERZ S EKZ K46 EE KT 20MPa.

4 &g

WAL EA, ERASRIHE THE a-AlO0s, 1-AlOs, ZR A Mk /B E L
A A AFSFO M ERZE. WREEIWNETTH, SORAME S RZHKD, o-AlLOs Ml
AW R B E 60um i, FRAMEBEREZETHE, M 1-ALOs 2 MEENRE
.

Vg TR RRE A KB S8 T =Y B, BFHRL T KLm & 0, REHNEE
TRBCREE 2B, BEARTE bpm 2247 . B R IR = 09 A2 SR A A R R B S TR
FAMEAE RN A R, EEHESET S AR Y e aE AR O AR
— AR R TR 7 A Y R R X R T BT A A A AT T R A MR B, I I T Y 4 B A 2R
IR/ 2 A A iU T

MERZEHNEEBRR, AREOLNEN S, XFHEHRE TRZSEERES
R G ROR. WERZ R ZYBEA 600°C gyfhmidy, MK BEAR. BZHINZEG



498 To AL A1 RE 2 4R 21 %

7, BESHERZZHGEGRERTRENZSNZEZMOEGWE, ALSIOBERES
FEAR 2 8] B 25 6 5 B KT 20MPa.

S

(1] Taschner C, Ljungberg B, Alfredsson V. Surf. Coat. Technol, 1998, 109: 257.
[2] Ashenford D E, Long F, Hagston W E. Surf. Coat. Technol, 1999, 119: 699.
[3] Kear B H, Kalman Z, Sadangi R K. J. Thermal Spray Technol, 2000, 9 (4): 483.
[4] Butyagin P I, Khokhryakov Ye V, Mamaev A 1. Materials letters, 2003, 57: 1748-1751.
[5] Yerokhin A L, Nie X, Leyland A, et al. Surf. Coat. Technol, 1999, 122: 73-93.
[6] Dearnley P A, Gummersbach J, Weiss H. Wear, 1999, 225-229: 127-134.
[7] Rudnev V S, Yarovaya T P, Boguta D L. J. Electroanal. Chem, 2001, 497: 150-158.
[8] Rudnev V S, Morozova V P, Yarivaya T P. Protect. Met, 1999, 35 (5): 524. (in Russian)
[9] Xin S G, Jiang Z H, Wang F P. J. Mater. Sci. Technol, 2001, 17 (6): 657-661.

(10] FHA, FIKE, RER. WAHEBEHES TR, 2004, 33 (1): 27-31.

[11] Morlidge J R, Skeldon P, Thompson G E. Electrochim. Acta, 1999, 44: 2423-2427.

Microstructure and Adhesion Strength of Al-Si-O

Micro-arc Oxidation Coating

XIN Shi-Gang, SONG Li-Xin, ZHAO Rong-Gen, HU Xing-Fang

(Research and Development Center of Special Inorganic Materials, Shanghai Institute of Ceramics, Chinese
Academy of Sciences, Shanghai 200050, China)

Abstract: A complex Al-Si-O ceramic coating was deposited on aluminium alloy by micro-arc
oxidation (MAO). The composition and/structure were analyzed by XRD and SEM, and the
adhesion strength of the coating to substrate was investigated by thermal impact, mechanical
impact and tensile tests. The results show that the coating consists of a mixture of a-Al,QOgs, -
Al;O3 and mullite. The coating surface is rough with a number of the plasma discharge products.
The coating can suffer mechanical impact and thermal impact of 600°C, it indicates that the coating
possesses of good ductibility, thermal shock resistant and adhesion strength to the substrate. The

tensile test shows that the adhesion strength of the coating to substrate is higher than 20MPa.

Key words aluminium alloy; micro-arc oxidation; ceramic coating; adhesion strength



