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Abstrect

Al-Fe alloy layers on heated steel sheet were made by Al powder spray for 30 minutes at
700, 800T and 10007, respectively. As a results, for alloy layers formed at 700TC and 800T
, main phases were brittle phase (FeAl;) and (Fe,Al;), hardnesses were very high (Hv 700~
800), corrosion resistances were good and surfaces were smooth, but wear resistances were
bad. For alloy layer formed at 1000°C , main phase was ductile phase Fe;Al, hardness was low
(Hv 300~400), corrosion and wear resistances were excellent, but surface was rough.

Therefore, alloy layers that formed at 700C and 800C were heat treated at 1000C for 10
minutes for the purpose of smooth surface and excellent wear resistance in this study. It was
investigated that brittle phase (FeAly) and (Fe,Al;) of alloy layers fromed by Al powder spray at
7007 and 800T turn into ductile phase Fe;Al by heat treated at 1000C for 10 minutes without
changing smooth surface.

It was concluded that the alloy layers formed by Al powder spray on heated steel sheet at 700C
and 800 for 30 minutes and heat treated at 1000C for 10 minutes were excellent on wear and
smooth surface.
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1. Heating element

8. Cooling water inlet

2. Thermocouple 9. Cooling water outlet

3. insulator 10. Bearing
4. Powder feeding nozzle 11. Substrate
5. Motor 12. Gas inlet
6. Rotator 13. Gas outlet
7. Belt 14. Support

Fig. 1 Schematic diagram of apparatus for making of
Fe-Al alloy layers.
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Table 1. Chemical composions of substrate (wt%)
heating temperature 700~1100C
Ar gas flow rate 10 I /min
powder carrier gas (Ar) I xS
pressure 2Kt/ e
powder feeding rate 1. 2g/min
rotation speed of .
substate 42rpm

Table 2. Spray conditions for Al powders
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Table 3. Characteristics of alloy layers formed by
Al powder spray
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Photo. 1 Cross section microstructures of Fe-Al
alloy layers formed by Al powder spray
at (@700, (0)800C for 30minutes
and (b, d)heat treated at 1000C for
10minutes.
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Fig. 2 Relationship between heating temperatures
and average thickness of Fe-Al alloy layers
formed by Al powder spary at 700, 800TC
for 30minutes and heat treated those at
1000 for 10minutes.
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Fig. 3 XRD patterns of Fe-Al alloy layers formed by
Al powder spray at (a)700C for 30minutes
and (b)heat treated that at 1000T for
10minutes.
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Fig. 4 XRD patterns of Fe-Al alloy layers formed by
Al powder spray at (a)800TC for 30minutes
and (b)heat treated that at 1000TC for
10minutes.
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Fig. 5 Hardness distribution on distance from
surface of Fe-Al alloy layers formed by Al
powder spray at 700C for 30minutes and
heat treated that at 1000C for 10minutes.
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Fig. 6 Hardness distribution on distance from

surface of Fe-Al alloy layers formed by Al

powder spray at 800C for 30minutes and

heat treated that at 1000C for 10minutes.
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Fig. 7 Relationship between heating temperature and
specfic wear of Fe-Al alloys layer formed by
Al powder spraying at 700, 800T for
30minutes and heat treated at 1000T for
10minutes.
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Photo. 2 Microstructures of wear surfaces in Fe-Al
alloy layers formed by Al powder spary at
(a)800TC for 30minutes and (b)heat
treated that at 1000TC for 10minutes.
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Fig. 8 Polarization curves of steel, Fe-Al alloy layers
formed by Al powder spray at 700T for
30minutes and heat treated at 1000TC for
10minutes, in 1/20M Na,SO, solution
contained 3% NaCl
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