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Oxidation Behaviour of HY 11 Coating Deposited by AlP at 1200 C

CAll Yan, LI Jian-ping, MU Ren-de, HE Li-min

(Aviation Key Laboratory of Science and Technology on advanced Corrosion and Protection for Aviation Material, AECC
Beijing Institute of Aeronautical Materials, Beijing 100095, China)

ABSTRACT: Objective To observe the high temperature oxidation behaviors of superhigh temperature metal coating Y11
made through vacuum arc ion plating at 1200 C. Methods HY 11 coating was deposited by AIP on single crystal nickel-base
superalloy DD6. The cyclic oxidation test was carried out at 1200 ‘C through HB5258 cyclic oxidation. The oxidation life of
the coating was assessed through mass change during test. The microstructure of the sample after oxidation was analyzed with
SEM. The phase structure of the coating was analyzed with X-RAY diffractometer. The oxidation resistance of the coating was
characterized by scanning electron microscopy and X-ray diffraction. Results For HY 11 coating made of single target ARC ion
plating after two hours of diffusion in vacuum at 1050 C, the thickness of coating was 50~60 um, the thickness of diffusion
zone was 10~15 um. Microstructure of the coating was uniform and dense. The alloy interface of the coating was clear and flat.
The cyclic oxidation life of DD6 alloy at 1200 ‘C was only 4 h and that of HY 11 coating was nearly 300 h. The as-deposited
coating was mainly composed of Al,O; and NizAl. The coatings material was composed of Al,O; after oxidation in air at
1200 C. Conclusion The cyclic oxidation life of HY 11coatings is 298 h at 1200 “C. The cyclic oxidation life of DD6 alloy at
1200 °C is improved significantly.
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HUR R NiCoCrAIYHF f1 HY 11 Fe&4%% ., B0
FUATFEE SE DR NiCoCrAlYHS 52, HUT HY11
WE, BV HYS )2, BEZRERERN 0.2~
0.3 um. XU E R TP 80, B RR
1x107°~1x107° Pa, I&J¥ H(1050+10) 'C, H}HEH 2 h.

1.3 ER|EMLXE

KR ALK 5, i HB 5258 (I il a4
AT AL PRI R U5 T ik ) e AR AR B0 A 1 R 56
I EZLR AT 1200 CHEHR AL . I8 251 M4
FE ) B[] AR TR 60 min, ZE IR A1 5 min —ANJE,
PR E RS B (1, 4. 7. 10, 20, 50, 100
h 55 FriikeE, R b AL AR B RS
PHRFE AR <0 B, fUHAmZOE, &Rk
5o HeREEC (1) 3R AR Uk i AR fL

Am=(m—my)/S (D)

X Am AT AR L, g/m®; moR A%
R AT, g5 mo NIRRT E, g5 SR
FERIR R AL, m’,

1.4 REHLAME

SR ERCS BEAH AL 48 3R 19 2 IR S E 47 0 0L
Xt AT, SR TR (RSEEA 0.1 mg)
BS110S Fre i A it B il ee i B A8 ik, A
I AAERD RAAHAE T W5 ( SEM,
FEI-Quanta 600 ) 437l MESH 4 . UR)Z MR I BN
I B8 S, A B B g 1% 4 ( EDS, Oxford
IN-CAx-sight 6427 ) Kl A1 56 X 38k i 1 2 e



Fl1e H£1H

SEWEAE . BIE THE HY 11 IRJZ 19 1200 °C il A A7 A 05T -37-

2 SRR

21 RENREBRRHEH

1 5 DD6 A4 Ui HY 11 )2 TR A #
AL, JFIGH NiCoCrAlYHS &2 K& HY11 B2
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4.77%. DD6+HY 11 IRJZFRMIEHIKE 6000 5
15000 %, WE Sc. d Uin. REREIEA R
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Y — — 0.22 1.51
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Hf — — — 1.47
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