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Table 1 Density and porosity of MA Ni-20Cr alloy

Theoretical density Measured density Porosity
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Fig.1 OM morphology of CANi-20Cr alloy
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Fig.2 Microstructure of MANi-20Cr alloy (SEM/BEI)
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Fig.3 The duck-field TEM image of MANi-20Cr alloy
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Fig.4 Curves of cyclic oxidation kinetics of Ni-20Cr alloys at
1000 C for 200 h
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Fig.5 Cross-section morphologies of Ni-20Cr alloys after cyclic
oxidation at 1000 C for 200 hours: (a) MA Ni-20Cr and
(b) CANi-20Cr
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Fig.6  Surface morphologies of Ni-20Cr alloys after cyclic oxidation

at 1000 C for 200 h: (a) MA Ni-20Cr and (b) CA Ni-20Cr

AR A B BRS04 T TR 284 LA S0 9% 11 Ji
AL BRI P 38 7= A R Y Y g, v O g — AN
)50 . R4 AL S BFIMANI-20Cr 4 4> H CANi-20Cr
B S EA I AR R B R 2. — Dy,
B 4 3R T R AR B ) AN T (o) T R R
O=EoxAaAT(1—v,,)", T E, S A (9 R
Aot G RS S B A I I I R 22, AT/
a4k, v e A I Poissontl . — IR, ALY
P K RECEN T A S 3R U ik R A Rk
JE TE I A I P B A A S A A I A 45 2, i S
%, ML A KA K R E(2.5~515),
bR A= U e et L INCER A7 IR A F X/l
ZEWAGY, R, MANI-20Cr& 4 2 1 % B AL I
PN LSS SNMIZ . B O, AR LUE
Tk JLAC B R0 2 AR 0 3 1 98 1 AR TE RS JON: ), R
S8 o3k A 2 A T (1 DR 3% 2 B AT A AR R BV
R 5 g 2 F 9 e AR T RS (B 9T BB AR ) A6 S
P AT A I, AR 9 AR T (o) P R R A
e=BoQoDyd > (kT)"', T BREWH, oPhiN )y, Qi
JAF AR, & PYIRRBLRSE, Dy @Ay HREL o
SRR, ko Boltzmann 3, T4 yn e, ay
Wy A S 1) B FEC T A% 3ok 6 5 AR JBE 11 it b R g 37
T3 SR o T2 A ARk 2 T T G F E A EE LG 1 R kL
B A AR SRR SE /NS 22, i B ) o ks 4
AR G, ) LA O A e % mT AR i 3N B
AWFFE P MANI-20Cr &5 4 din B2 RS B CANI-20Cr & 42



557 W

5] #8255 HUBE 44k Ni-20Cr & & IR AT N

* 1153 -

ANIANEE G, A AR AR R SR AR R R AR DN,
DA MANI-20Cr £ 4 T 1214 480 A0 55 1) 47 i A2 3k 236
W KT CANI-20Cr & 4x, A2 1l 1) A8 A0 JBES5 40 A Y. gt
IR7% 58 1 O AR R Rl A F & &2 T
miRLN A D AR A O AR Ok i R R I S S
S FEARIBI AR g

g I, HUMA S AbNi-20Cr & 4 i T ki gn i, i
FAE1000 C M MIEH A AP B UF TS

Ni-20Cr& 4.
4 % i

U & 446 Ni-20Cr & &85 Ni-20Cr £ 4
FLEH Raife, H&EGTAEE KERSS. — 7
T B A R 38 0 A8 A T AZ AT A LR A 2 A A i
Cry 03 [T s Iy — i T 3ok 9 /s A A 8 PR 38 A 7 LA
T v A A IR G < SR AR A AR, DA PR R AR
N B8 A AR & S AR &5 S R T, AT AE AL

&l Ni-20Cr &< R HUIE I A BE ) W] AR T4 Hx

Ni-20Cr 75 45 -

P E References

[1] Dah E N, Hierro M P, Borrero K et al. Oxid Met[J], 2007,
68(1/2): 9

[2] Lou Hanyi(# 55 —), Chen Guofeng([%: [E #). Corrosion
Science and Protection Technology(J& ik}~ 5B 8 A)[J],

2003, 15(3): 147

[3] Chen Guofeng, Lou Hanyi. Trans Nonferrous Met Soc
ChinalJ], 2000, 10(3): 397

[4] Li Yuanshi, Niu Yan, Fu Guangyan et al. Trans Nonferrous
Met Soc Chinal[J], 2001, 11(5): 644

[5] Fu Guangyan, Niu Yan, Wu Weitao et al. Trans Nonferrous
Met Soc China[J], 2001, 11(3): 333

[6] Wang Fuhui. Oxid Met[J], 1997, 48: 215

[7] Han Z, Lu L, Zhang H W et al. Oxid Met[J], 2005, 63(5/6):
261

[8] Liu Z, Gao W, Dahm K et al. Acta Mater[J], 1998, 46: 1691

[9] Liu Z, Gao W, Dahm K et al. Scrip Mater[J], 1997, 37: 1551

[10] Wang F. Oxid Met[J], 1997, 47: 247

[11] Bastow B D, Wood G C, Whittle D P. Oxid Met[J], 1981, 16:
1

[12] Wang Ge, Gleeson B, Douglass D L. Oxid Met[J], 1991, 35:
333

[13] Hart E W. Oxid Met[J], 1957, 5: 597

[14] Chiang K T, Mieier G H, Petitt F S. In: Newcomb S B, Little ] A
eds. Microscopy of Oxidation(IlI)[C]. London: Institute of
Metals, 1997: 453

[15] Wang Fuhui(E4f4>). Chinese Journal of Materials Research
(PRI 5T 2240 [J], 1998, 12(1): 83

[16] Lou Hanyi(F#—). Journal of Aeronautical Materials(fi %
MR AR)[T], 2003(23): 220

Cyclic Oxidation Behavior of Ni-20Cr Alloy Prepared by Mechanical Alloying

Fu Guangyan, Liu Qun, Su Yong, Cai Lu
(Shenyang Institute of Chemical Technology, Shenyang 110142, China)

Abstract: XRD, TEM, SEM and OM techniques are used to investigate the cyclic oxidation behavior of Ni-20Cr alloys prepared by
mechanical alloying (MA ) and conventional casting (CA ) at 1000 C in air. It is found that a compact Cr,Os scale is formed with a very
good adhesion for the mechanically alloying Ni-20Cr alloy, even after a cyclic oxidation at 1000 ‘Cfor 200 h, but a slight scale spallation
is observed. For the conventional casting Ni-20Cr alloy, a complex scale of NiO/NiCr,04 is formed, and a severe scale spallation is
observed with a obvious mass decrease after a cyclic oxidation at 1000 ‘C for 200 h. The results show that the MA Ni-20Cr alloy exhibits
a better cyclic oxidation resistance than the CA Ni-20Cr alloy owing to the fact that the grain refinement can significantly promote the

formation of Cr,Os scale and enhance the adhesion to the scale by the thermal stress reduction and release.
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