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Effects of Hf Addition on Microstructure and Hot Workability of
Fe-30at.%Al-5at.%Cr Alloy
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Abstract

This study was carried out to examine the effects of adding 0.3at.%Hf in Fe-30at.%A]l-5at.%Cr alloy on the variation of mioo-
structures and hot workability. The effect of hot rolling on mechanical properties was estimated by measuring the elongation and
tensile strength after rolling at 800 and 1000 respectively. Microstructure of Fe-30at.%Al-5at.%Cr alloy was consisted of large
equiaxed grains and it was changed to quasi-equiaxed or columnar structures by adding 0.3at.%Hf to Fe-30at.%Al-5at.%Cr alloy.
Every specimens showed a decreased tensile strength after hot rolling compared to that of before rolling. The elongation was
increased by hot rolling. Remarkable changes in elongation by hot rollong was observed such as from 1.4% to 4.5% elongation at
the specimen of 0.3at.%Hf added to Fe-30at.%Al-5at.%Cr. Fe-30at.%Al-5at.%Cr alloy showed typical cleavage fracture on ten-
sile failure and hot rolling has negligible effects on fracture mode in this alloy. However at the alloy containing Hf fracturenode
was changed by hot rolling from intergranular to mixed intergranular and transgranular fracture mode.
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Fig. 1. Optical microstructures of Fe-30Al-5Ct(a, b) and Fe-
30A1-5Cr-0.3Hf alloys (c, d) rolled at 800°C; (a, ¢) as-
cast and (b, d) as rolled of 30%.
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Table 1. EDS results of Fig. 2.

Chemical Composition(at.%)

point

Fe Al Cr Hf
1 bal. 25.83 5.45 -
2 bal. 26.54 5.50 -
3 bal. 31.81 4.80 -
4 bal. 26.05 5.61 0.96
5 bal. 11.19 6.74 1.65
6 bal. 15.51 6.54 1.47
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Fig. 2. SEM micrographs and EDS results of Fe-30Al-5Cr(a)
and Fe-30A1-5Cr00.3Hf alloy(b).
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Fig. 5. Stress-strain curves for Fe-30A1-5Cr of before and after

Fig. 3. Optical microstructures of Fe-30A1-5Cr-0.3Hf alloys as
hot rolled to 50% reduction at 1000°C; (a) rolled surface
and (b) rolled width section.
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Fig. 4. Ultimate tensile strength of before and after rolling to
50% reduction at 1000°C.
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rolling to 50% reduction at 1000°C.
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Fig. 6. Stress-strain curves for Fe-30Al-5Cr-0.3Hf of before and
after rolling to 50% reduction at 1000°C.
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Fig. 7. Optical microstructures of crack propagation on Fe-30Al-
5Cr(a) and Fe-30A1-5Cr-0.3Hf{b)
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Fig. 8. Tensile fracture of before(a, b) and after(c, d) rolling to 50% reduction at 1000 °C. (a, ¢) is Fe-30Al-5Cr and (b, d) is Fe-30Al-

5Cr-0.3Hf.
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