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Fig. 1 Oxidation kinetics of Fe-20Cr, Fe-30Cr and Fe-40Cr
alloys after oxidation at 800 ‘C for 24 h: (a) In air; (b) In
0.1 MPa pure O,
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Table 1 Approximate parabolic rate constants of Fe-20Cr,
Fe-30Cr and Fe-40Cr alloys after isothermal oxidation at
800 C for 24 h

Alloy Parabolic rate constants/(g*cm *s )
1. 08X 107" (0220 min)
Fe-20Cr 14
1. 12X 107" (220-1440 min)
1. 05X107"% (0~190 min)
Fe-30Cr 14
1. 83X 107" (190—1440 min)
1. 02X107"% (0~170 min)
Fe-40Cr

3.10X 10" (170-1440 min)
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Fig. 2 SEM images of cross sections of Fe-xCr(x=20, 30, 40) alloys after cyclic oxidation in air((a), (b), (c),) and isothermal
oxidation in 0.1 MPa pure O,((a"), (b"), (c'),) at 800 C for 24 h: (a), (a") Fe-20Cr; (b), (b") Fe-30Cr; (c), (¢') Fe-40Cr
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Fig. 3 SEM-cross section image(a) and corresponding EDS elemental maps((b), (¢), (d),) of Fe-40Cr alloy after cyclic oxidation in
air for 24 h at 800 C
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Fig. 4 SEM-cross section image(a) and corresponding EDS elemental maps((b), (c), (d),) of Fe-20Cr alloy after isothermal
oxidation in 0.1 MPa pure O, for 24 h at 800 ‘C
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Fig. 5 X-ray diffraction patterns of Fe-20Cr alloy after cyclic
oxidation at 800 C for 24 h
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Fig. 6 Fracture mechanism of oxide layer: (a) Wrinkling;

(b) Cracking
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Ocxidation behavior of Fe-Cr alloys with high Cr content at 800 'C

XU Xun-hu', ZHANG Tao?, WANG Ling', ZHANG Hong-hua', MEN Dan-dan', XIANG Jun-huai', AN Jiang-shan'

(1. Jiangxi Key Laboratory of Surface Engineering, Jiangxi Science and Technology Normal University,
Nanchang 330013, China;
2. Institute of Solid State Physics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: The cyclic oxidation in air and isothermal oxidation in 0.1 MPa pure oxygen at 800 ‘C for Fe-20Cr, Fe-30Cr
and Fe-40Cr alloys with a high Cr content were investigated. The results show that the three alloys exhibit irregular
oxidation kinetics under the cyclic oxidation condition. With the increase of Cr content, the oxidation resistance of the
alloy is improved. After 24 h oxidation, Fe-20Cr obtains the highest mass gain per unit area with the value of 2.21X 1072
mg/(cm? h), while Fe-40Cr obtains the lowest value of 1.45X 1072 mg/(cm?-h). The isothermal oxidation kinetics of the
three alloys can be divided into two stages as transient and steady oxidation. At each stage the kinetics obeys the
parabolic law quite well. On the whole, the three alloys show excellent oxidation resistance. Compared with the case of
cyclic oxidation, the mass gain per unit area after 24 h oxidation of the three alloys decreases by almost an order of
magnitude. On the contrary, with the increase of Cr content, the oxidation resistance of the three alloys decreases
gradually and Fe-20Cr presents the best performance. Under all conditions, an exclusive and protective Cr,0; layer forms
on the surfaces of the three Fe-Cr alloys.

Key words: Fe-Cr; high temperature oxidation; high Cr content
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