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Abstract: Due to low density, high specific strength, and good creep resistance, TiAl alloy has been considered as the
high-temperature structure candidates in aerospace and automotive industries. However, the poor high-temperature oxidation
resistance limits its applications. The pure SiO, coating with compact structure, good thermal and chemical stability can ef-
fectively improve the high temperature oxidation resistance of TiAl alloy. However, there are some issues when the SiO, coat-
ing with simplified structure is exposed to air at high temperature for long-term, such as the large difference in the thermal
expansion coefficients between Si0O, coating and TiAl substrate, and poor stability of the coating and substrate interface. To
deal with these issues, SiO, composite coating emerges, including the introduction of intermediate layer between the SiO,
coating and TiAl substrate, preparation of glass ceramic-based composite coating using the SiO, coating as the intermediate
layer. This paper briefly introduces the oxidation behavior of TiAl alloy and the methods to improve the oxidation resistance
of TiAl alloy. The research progress of the silica-based protective coating at home and abroad was reviewed. The preparation
methods and principles, high temperature oxidation behavior, structure of oxide scale and protective mechanism of silica-
based coatings were discussed. The development trend of silica-based coatings on TiAl alloy in the future was prospected.
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Table 1 The preparation methods and high temperature oxidation performance of silica-based coatings on TiAl alloy

Coating Process Substrate Oxidation condition Performance References
SiO, coating Magnetron sputtering Ti-50Al Cyclic: <3x107% kg -m™? [43]
850 °C 1200 ks
Isothermal
Si0, coating Dip coating Ti-38Al1 827 °C 400 ks ~2x10” ke e [44]
927 °C 400 ks ~3%107° kg +m™?
1027 °C 100 ks >100x107 kg -m™?
Isothermal
800 °C 80 h ~1.2 mg-cm >
Si0, coating Dip coating Ti-22A1-26Nb 900 C 80 h ~4.4 mg+cm™? [45]
Cyclic: o
900 C 80 h w12 mgem
Si0, coating Spin coating Ti-48Al Cyclic: 0.54 mg - cm™> [46]
900 C 300 h
< ; . . Isothermal ; ~
Si0, coating Electrodeposition Ti-50Al 0.16 mg+cm” [47]

900 C 100 h
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Coating Process Substrate Oxidation Performance References
. . . Magnetron sputtering Al+ ) Isothermal ; _
Si0, ¢ te coat Ti-50A1 em™? 48
i0, composite coating electrodeposition i 900 C. 100 h 0.23 mg -cm [48]
. . . Embedding Al+ Isothermal ;
Si0, ¢ te coat Ti-50A1 X -em™ 49
112 compostie cottng electrodeposition ! 1000 °C 100 h 9- 42 mg - cm L49]
Si0, composite coatin Electrod ition+sl Ti-50A1 sothermal 3.03 -2 [50]
) COMPOs g ectrodeposition+slurry i 1000 C 100 h .03 mg - cm
$i0, composite coating  Electrodeposition+sprayi Ti-50Al Isothermal 1.16 -2 [51]
) COMPpOs g ectrodeposition+spraying i 1000 C 100 h .16 mg - cm
$i0, composite coating  Electrodeposition+sprayi Ti-50Al fsothermal 0.66 -2 [52]
, composite g ectrodeposition+spraying i 1000 C 200 h .66 mg - cm
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Fig. 1 SEM image of surface morphology of the coated TiAl-based alloy
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Fig. 4 SEM images ( backscattered electron imaging) of the interface of the glass-ceramic coating/alloy (a) and composite

coating/alloy (b) after sintered at 900 °C for 10 his
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E IR ) 1 2/ TIAL & 4 S gl ik 2 A
BIZMBPTERE T LRGSR R, EARZERERS
T TiAl & & Wbt e i A L MERE, 7E 1000 °C A4k 200 h
5, FALMTEI] R, 8YSZ ML T IR IZE 45 Bk,
1M ZeB, THFE T NP B A, AR T A s @G
Si0, SREMER BN KR E BA RIFMA A, e T
PRSP VR 2 M S 1, B T S PR N O
TiAl G4 3R Ti F1 AL B4 HE,

4 % iE

TERTSERAR T, S 452 282w TiAl & 4
PR f e rERe R . BRIk Sio, WEH T
HASMEE | ARSI, WL 5B S 35 S 00
o, BT T EE TiAL G R b s iR AL rERE . A IE
77X S0, 12 IR AL IS 045 H A B A )
RINFEN , REFEIRSS Si0, W2 XA/ 5 B AR Z,
BRI, HREEEAL, HeiREAEFELR, )2
T, I Si0, WZHI & T2 & Bk
&, S5 ZHE | WX RN A Ar BEAT AL I M sl e 1 AL
MRS E PESR . AE VR GBI A IR R . WO | RS,
B2k e B i T U Bl B, 451 Sio, )2
JERERAR, o RATTHMBTEM S, Wk T IRZ WP
TRAEALRE T o BE T R AR AL ™ J5 L A o SRR A 2o ]
PR SSE AE ) OH™ A fk S ot 7 R A R T e, T o %
JEEETTR | SEMREAEALF A 1) Si0, B, RIRZTE
T T A i R AT A (Si0,-AlL O,-Ti, Si,-Ti; Al 0, ) £
Bifr )RR, RE R RS SRR AR,

IS Si0, B AWRIZRMEELL S0, IRZEWH— | Ik
25 TiAl & @RIk R B0E R EOR . ER BRI
B RO BE 5 KA F MBI AR . ERE/ AEZ

5 IASIRIZ MG S EEARA R4 as & I AR TR
R — AP AT AT R A, 2 T P I A L B 2
% NIRRT SRS E RS R SN AL I N R TR
M, AT ERAE AR I R UURR G % Sio, W)Z, i Bk A
AR RE A IIR)Z , feik e R A R R 2 S R
AR AL O, 5, HEMiEE R Si0, WwIZHI B e, 7
S, MU Si0, IRIZVEA AR SRR EE & R aF, FiGE
TREL PSP R IR IZAT RAF B A M, HATAEME SRR
WRAT B E R BRI TERE,

JUER TR A @R IREL AR R Z R EA
PRESHRAL ] A G2 RF RS T Si0, W21 i
Mt tkfe, HIRIZ ML e ERAIA fh it — P hges, )
SFAEREADL i il S AL PEREAT A Btk s ] 7 244
R, IRIZBERE S LIRBER B OIMG, T
Si0, WIEMZEATERE, RORYE RIS ERSE, F Xk
W BEATIRIZ OB, PR R R BN 45
AL, ESRTE R PR i A AR RE A R, i
HARIE A B BT R AR SE )2t RE . AN, fR45E
RAETT ik SR AR A 2548, HOR ZHON AR R0
I 737 Pt (eSS (T o S SO VAL )| I T/ A E o 1
{37 09 T BOR A E w5 i PR R S A5 4 R R, X
X AR TR 2 Bl AP A RSSO, O A 3T e Ak fE B 8
W2 HA RIS,
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