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High temperature oxidation behavior of iron-based metal powder

LIU Dong-hua, LIU Yong, HUANG Bai-yun, ZHANG Ning-yi, FANG Jing-hua, LIU Feng

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The oxidation behavior of an iron-based metal powder at 500 C was investigated by mass gain and oxygen
content measurements, X-ray diffraction, scanning electron microscope and energy spectrum analysis. The results show
that the change of mass gain and oxygen content increase obviously with the time increasing; their relationship is linear at
the former stage and parabolic at the later stage. The reaction between iron-based powder and oxygen at the initial stage
was very slow. After a certain period, oxygen clearly reacted with the surface of the particles, and the formed oxide scale

became thick and compact, which consisted of oxides of Fe, Ti and Cr, (Fe, Cr),0; was detected by XRD, the intensity of

its diffraction peaks became stronger with time.
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Table 1  Composition of original powder (mass fraction, %)

Cr W Ti Y (0] Fe
13.150 3.300 0.430 0.440 0.033 Bal.

X B AR S R AR BEATRLEE 73 B, HORE FE 43 A1 n 14
1 fise i, By R4 53.58 um, RifRiulH
A 20~200 pmo A RIORE ) bE 2 TR R S50 I A A
0.02 m*/g.

MU MAT R, ¥R N 15 g MR R %
AR 100 mL RIEH R, ¥y AL & 7 HOT,

100 |-

80r

60

40+

Cumulative percent/%

20

0 50 100 150 200 250
Particle size/um

B 1 RG5O AR 1Y) B AR AT

Fig.1 Particle size cumulative distribution of atomized
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Fig.2 Relationships between iron-based alloy powder and
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Fig.3 XRD patterns of powder for different oxidating times
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Fig.7  Plot of AG of different oxidation reaction vs

temperature
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