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The High Temperature Oxidation Study of Rapidly
Quenched Al—Fe alloys

Uoochang Jung, Taeyoung Huh

Department of Metallurgical Engineering

Pusan National University

The high temperature oxidation characteristics of rapidly quenched Al-Fe alloys have been
determined by means of thermogravimetric analysis at the temperature range of 200 - 630°C.
Pure Aluminium and Al-8 wt% Fe alloy were single roll melt spun to make rapidly quenched
ribbons and the weight gain per unit area during isothermal oxidation were compared with each
other. It was found that pure Al ribbons showed better oxidation resistance than Al-Fe ribbons
and oxidation resistance of Al-Fe ribbon was deteriorated by annealing treatment. This behavior

can be explained by formation of less compactive oxide layer on Al-Fe ribbons because of precipi-

tates.
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Table 1 Chemical composition of rapidly solidified
Al—Fe alloys.

chemical composition

Al Fe Si Cu | Mn

(wt%) L91.29 | 8.36 0.29 0.031 l 0.029
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Fig. 1 Thermogravimetric analysis result of Al

ribbon at each reaction temperature.
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Fig. 2 Thermogravimetric analysis result of Al
foil at each reaction temperature.
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Fig. 3 Thermogravimetric analysis result of Al--
Fe ribbon at each reaction temperature.
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Fig. 4 Thermogravimetric analysis result at each
reaction temperature of Al—Fe ribbon, anneated
for 1 hour at 500°C.
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Fig. 5 Thermogravimetric analysis result at each
reaction temperature of Al—Fe ribbon, annealed
for 8 hour at 500°C.
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Fig. 6 The linear relationship of weight gain of
Al—Fe ribbon with reaction time in log scale.
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Table 3 General weight gain rate equation for
each specimens.

Weight gain(ag/af) =(A-T(K)+B)* In(t(min))

specimen constant A( *10°) constant B(%10%)
Al ribbon 1.341 5.160
Al foil 1.524 -0.418
Al- Fe ribbon 1.668 —2.604
Al--Fe (1lhr)* 1.808 6.521 :
Al-Fe (8hr) * 2.024 ~3.267 |

* Annealed Al

shown.

Fe ribbons for the time duration as

Table 4 Activation energy for the initial oxidation
reaction of each specimen.

specimen Activation Energy(J/mol)

Al ribbon 5132
Al foil 5338
Al-Fe ribbon 5447
Al-Fe (lhr)* 5640
Al - Fe (8hr)* 5456
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Fig. 7 Plots of In k(mg/oi)/In(time in min)) vs
1T.

a) Al—Fe ribbon, annealed for 8 hr

b) Al- Fe ribbon, annealed for 1 hr

¢) Al—Fe ribbon d) Al foil ) Al ribbon
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Fig. 8 X-—ray diffraction pattern of specimens after oxidation reaction.
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