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A, SRIIATT LA 2 AL-Cr R RS 14T
URIR S g, Hm I R R SR S AR A A
[l 2 SR (IR )2 -

1 I8

SEES TR FH MR B IS 1) TC21 (k&4 &
HL KAV E S 14 mm X 14 mm X 4 mm £ 77 /N, 5
HRUE A B . R IOG. oK CREEDE. Bt
TAEMAL B S £ H . Cr 4812 100 mmX 60 mm X
mm, 2% 99.9%.

fEEEI 10 kW ZUIReRUZ G 28 a b
it TC21 A4 b5 Cr &b PR, LA4l Cr BV,
TC21 E AT . XUMESE B 1 R AR S BRI I 2 K
752 WCHR9). T EZEn N Ak 35~40 Pa, 1}
[ #E 15~20 mm, JEAHLE 900~950 V, TffHif&
350~400 V, A 3 h, ¥AFEEE. YAl AR
DHD—8B £ Ty fe & 7 smEiipl, Al ¥4y
99.999%. AT Z 1, fEAE 1X10°Pa, WA
W, CRARER 1200 V, HA 300 mA [ Ar' & i
VERFER ML) 10 mine EME T 2280 . Wyl
70 A, AN 40 V, fhiE-300 V, RIAEE 30 cm,
INF1F) 90 min, 22 9B TR RIS NGk B2 2 250 °C.

71 SX—49 B B b EAT PR AL S 5 o
FEON Cibe 2 e 1 R T B b, 7 850 CHRpAAY
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T [) M by — PR (T A 45 8 3 AR )T 381«
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Fig. 1 Cross-sectional microstructure(a) and line scanning

analysis(b) of Al-Cr coating
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Fig.2 XRD spectra of Al-Cr coating
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Fig. 3 Isothermal oxidation kinetics curves of TC21 alloy and

Al-Cr coating at 850 ‘C
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Fig. 4 Surface XRD spectra of TC21 alloy(a) and Al-Cr
coating(b) after oxidation at 850 C for 100 h
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Fig. 5 Morphologies of TC21 alloy after oxidation at 850 'C
for 100 h: (a) Surface; (b) Cross-section
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Fig. 6 Morphologies of AI-Cr coating after oxidation at

850 °C for 100 h: (a) Surface; (b) Cross-section
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Fig. 7 Hot corrosion dynamic curves of TC21 alloy and Al-Cr
coating in 25%NaCl+75%Na,SO, salt at 850 C
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Fig. 8 Surface XRD spectra of TC21 alloy(a) and Al-Cr

coating(b) after hot corrosion
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Fig. 9 Morphologies of TC21 alloy after hot corrosion for

100 h: (a) Surface; (b) Cross-section
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Fig. 10 Morphologies of Al-Cr coating after hot corrosion for

100 h: (a) Surface; (b) Cross-section
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By
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1M A AL-Cr 9 BUZ AE R RE AL RIE£EE AL, 8
WIZPEEALLL AL (R RE N 2.

3) 7 850 ‘C 25%NaCl+75%Na,SO, 4 h i fi it
100 h 5, Al-Cr ¥Rz 3R 1 Ja) X B8 SR, H R ik
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i A e . WA ) Cr0s,
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Effect of Al-Cr coating on oxidation and
hot corrosion resistance of TC21 alloy

REN Bei-lei, LIANG Wen-ping, MIAO Qiang, LIU Wen, CHEN Bo-wen, XIA Jin-jiao

(School of Material Science and Technology, Nanjing University of Aeronautics and Astronautics,

Nanjing 210016, China)

Abstract: Cr+Al-type(Al-Cr) composite coating was prepared by double glow plasma surface chromizing on TC21
substrate followed by multi-arc ion aluminizing. The oxidation behaviors of Al-Cr coating in air and in mixed salt
(25%NaCl+75%Na,S0,, mass fraction) at 850 ‘C were tested, respectively. The results demonstrate that Al-Cr coating
consists of an outer layer of Al-rich deposition, an intermediate Al-Cr diffusion layer and an inner Cr-Ti mutual diffusion
zone. After oxidation at 850 ‘C for 100 h, a dense Al,Oj; oxide layer forms in the external oxide film, which provides
protection for the substrate. As for the Al-Cr diffusion layer, the presence of Cr can promote the selective oxidation of Al,
which is beneficial for improving the oxidation resistance. After 100 h exposure in mixed salt at 850 ‘C, the inner Cr-Ti
mutual diffusion zone is still integrated, indicating that Al-Cr coating has relatively good hot corrosion resistance.

Key words: TC21 alloy; Al-Cr coating; double glow plasma surface metallurgy; multi-arc ion aluminizing; oxidation; hot

corrosion
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