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Structure and Properties of Al,O; coating fabricated by
cathodic microarc deposition on TiAl alloy
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Abstract: Continuous Al,O; coating was fabricated on TiAl alloy by cathodic microarc deposition method with AI(NO,);
ethanol solution as electrolyte. Morphology and constitution structure were analyzed by X-ray diffraction (XRD) and
scanning electronic microscope (SEM). The experimental results showed that the coating is mainly consisted of a-Al,O;
and y-Al,O; phases besides low contents of e-Al,O; phase, the adhesive force between the coating and substrate is over
20 N measured by micro-scratch tester. Isothermal oxidation at 900 ‘C revealed that the oxidation resistance of the
coated TiAl is improved.

Key words: cathodic microarc deposition; TiAl alloy; Al,O; coating; isothermal oxidation

TiAl G HAE /N R ERIEE = mill RIS EEOR AR SE & TiAL & e RIPERE, WAL

PURALTE RERr S5 VE,  AENTRNT 2 A 5 oK
MR N2 FUE, TIAL &8 Ar0e S i Bz,
BB G R, FElEAE 700 C UL EPUEAIEA
A, PR Tz AR P N e 2

Z£2EWH: ERXBARAIEERDTE (10575011)
ks BEA: 2008-10-28; f&iTHHA: 2008-12-18

A FEPY RS AU TIAR B DL B B NSED O, R
XL RE TR RORBE R B 5B MRS 5 AN
REARMIT, I PR T L SN AR A SR AT
DAE Tiv AlL Mg S5 @R ] %% 55 2 AR & 5 LAY

BiTEE: BEZ, Hik: 010-62205403; fEF: 010-62205403; E-mail: gacheng@bnu.edu.cn



116 AR S ELRLE S TR

2009 4 4 H

PR, AR S SRR, IR 3
J& ALTIOs A4 ERIFPE MR . ALTIOs 7E 900 C L F%%
Gt REXS ARG SRR ERP ., iR —
PRI, ZEPF IR IMACBRRIA,  (HHI A5 R A 5 2 i
S5 A IR P TR s H TR B AR R
INEEAR G SAE— R —FFrai i R I AR, &4
BT 2 BRI AU R H AR A 4
JECRT DAAS 2 ARG J 1R e, A6 G S R B OS2
ALO; o [ BEROIUR L I R s A e 7 b/ 35
SIS ALO; MBI R, A 2 AR T R
RIS e ASEHFIH TiAL HaEN YN, 1
AI(NO;); SRl e 5HARHAG RIF 456 M
ALO; 55, FF o BT I 4546 5 1k g

1 SR

S I TIAL A 453 /2 Tid8 A2 Cr2Nb(iHf 4
JR T35, %). A MAL B TR HR
18 mm X 12 mm X 3 mm FIFE, A 1007SiC #h48 T4,
WIRBES 600", FFEE NIRRT 25 88 1 /KiE T Tk
St s TN TS E e 1) PR rh B T A TR A B
JIT T HUEIBUR &5 AL(NOs); I SRV, AI(NO5); 1
WK 0.4 mol/L. LL TiAl FeAAqE NI AEBENE
A5 R B, AR AR Bl ke L, PR R B AR R
FEANAR o SEBG EF p E EOEE R il 2 T 1 K AE KD,
B 1 R BRI kA B o i KA Ty 2 o] e A v
AL AN 60 °C 230 min Ji B H R IR ALO;
WY TIAL G &R, H 2SR, T

FH TG4 38 G D0 5SS A t JEE R, R B
Hitathi S-4800 /{414 H1 Ba(SEM) M LK) L T TE S,
W) X7 Pert BY X S L ATHAL(XRD) 707 I 2= (R AHZH
B Ik HV-1000 4 PG S il 5 1 S ir i, pi
FHAT R 25 go A B ACRIR TR0 I FoE 5 B A4 1 &5
A 77, WREHT FH K AT A 40 N, Ik i% % 25 N/mins
JELA LI P A AR S, R AR AT T I AT
VB B FEEE A TR o i AL SE B AE 900 C2F
G RHET, T ek PR R B I R AR N Tk
JEZE PR R M), I T RN B S 58 O 200 Cr/he #4
S IS T AN 55 3k P 1) R B AR IR ) o PRl 21352 2 )
) JER R R, RIADRS RS 0.1 g MHF T R
DERE S TR 3G & . AEAXNTLE, A ORI
TiAL AR 57 JBE R RE SR [R]— sl v [R5 AR
o MISESERGG, B A 3 T OB S b 7
W, BHAR SRR 100 he

2 HER55H

2.1 tHERESR

SR TR, ERAERE AR I R I, B
JETHE, SN R AEAERE il R T ELIF#%5)), 5 min
JG KAEBHAZ K, A28, Zad 15 min AbFE, KAEHH
TFEEIRD o PR TRALFE 30 min [FFE G F TH ALO;
Wi S JEL P J52 255 2 80 wm, 23 1T SEML JES WA 1 B
TN FEEL R AT S RURBURL,  BURL IR P8 FLARZ)
20 pm, FORLH A NFLAAAE . X BN IR AR
I R RO LE . SO RO 1(b)h mT U
HNLIfA SN, FLIVEARATE 3~5 um Z (1],
I IS LE R 2R THIAFAE ELAR 2T 10~20 pm ¥ /b5 K AL,
SEUURE KA s i fLIE . IR i 240
L, W 1) kTR RS T IR Nz DT
TR AR A R 45 2

1 BRI
Fig.1 Morphology of coating

E RIS, AL &7 IR n# s, Jf
AR ALOs Ak, Xt LR AR HEALAE T o AE Hafi
WO TIAL BRI (D~O) P R R A, 2T
MR RTT H o BT H 0 20 B AR I



F14EFE 2

PL &, M TIAL LI PIRROIHI# 1) ALO; BEETHY 5 Pk fiE 117

FERE i R T BT 2 o G N A ) P s 2
VAR R B, AR A R IR K. 23750
A VAT 2 S R I B8 (K KA AE R i R B
YK OB AR THI 1 AL(OH); 5 KA DX ) i A H
N BERRIFERG ALOs, HE RN AT RO LB
P (U, BERIAERE R R . KAERIAT EAERE
RIS 5l I S AN BT .

CH;CH,OH+CH;CH,OH — 240 CALO; |

CH;CH,0CH,CH;+H,0 (1)

CH;CH,0H —3% € Ab0s s cH,—CH,+H,0 (2)

2H,0+2¢—~H,1+20H" 3)
AP*+30H —AI(OH); | (4)
Al(OH);—~ALOs+H,0 (5)
AI(NO3); —2— ALO;+NO, (6)

22 [RERIIFEERK

JEJZ I XRD W] 2 s B2 F 2 y-ALO;
M o-ALOs AHALE, 3G D EIATIEA e-ALO;. Bl
HHIETE, o-ALO; AHIF I . th T KALBOEAE
H, KSR R SRR AR &, DURRAE TIAL AR
Al(OH); /K TE B AT ALO;, WA ALO; Wit
JCHLIEIE [ SIS, AE I TE A PR I I IR A
Ho BT R B ZRA R T p-ALOs AHITE R, PRk
JE p-ALOs AHI B BEAR e IR N 2 28 R A A i
TEKACTCRRIVER T, WEEAR R, RAE 9-ALO; AL
N o-ALOs Ao Bl WL R Ty, SRR X L T
i, FEOEZ 1 p-ALOs AN a-ALO; #H. 7E XRD
WA R TIAL SRR e, 2 BRI 5 RE 4R
K, X BRI 55 R

v

n— 8'A1203
o — a-Al,O4
v— 7-Al,04

20/(°)
2 BRI CAR I AT
Fig.2 XRD patterns of coatings deposited on TiAl alloys by
cathodic microarc at 300 V (a) and 400V (b)
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Fig.3 Ultrasonic signal of scratch for Al,O; coatings.
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Fig. 5 Curves of isothermal oxidation kinetics of

TiAl alloy and cathodic coating
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