I 206

$% & 8 Tetsuto-Hagane Vol 91 (2005) No 1

Al E LU TR K & AV -2k A O BR{ L8

EIRN

i - SFH O E—* - KH B

High Oxidation-resistance Coating for Steel by Using Aluminum and Titanium Powders

Tetsuya Suzukl, Shinichi TERADA and Yo TOMOTA

Synopsis : A coating method for steel using a mixture of Al and Ti powders has been developed Pure 1ron and a carbon steel (JIS-S45C) were success-

fully coated by the new method, where the coated layer consisted of iron aluminide Al TiFe, FeAl, etc The thickness and chemical composi-

tions of the layer were nfluenced by heating history and mixing weight ratio of Al and Ti powder The coated specimen showed neither

cracking nor peeling after cyclic heating test between 293 and 973K 1n arr, revealing high oxidation resisitance
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Fig 1. Specimen temperature (K) as a function of the heat
treatment time until 300s for (a) simple heat treat-
ment method and (b) two-step heat treatment
method
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Fig 2. View of a heat treated sample
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Fig 3 SEM mucrographs of coated layer after heating at
1223K for 3 6ks (a) Al'Ti=9"1 and (b) Al Ti=
-1
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Table 1. Thickness of aluminum coated layer.

Al T
condition 91 73 11 37 19
1223K, | 100~
3 6ks 500um| 130pum| 125um| 65um Oum
1273K,
3 6ks - 250pum| 154pm| 88um -
1323K,
3 6ks - 250um| 187um - - J
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Fig. 4. Concentration profiles of Fe and Al obtained by SEM-EDX line analysis for coating using mixed powder (a) (Al Ti=1:1)

made by heating at 1223K for 3.6ks (b) (Al: Ti=3:7) made by heating at 1223K for 3.6ks (c¢) (Al: Ti=1.1) made by
heating at 1323K for 3.6 ks.
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Fig 5 Concentration profiles for Fe, Al and Ti obtained
by SEM-EDX line analysis for coating using mixed
powder (Al-T1=7"3) made by heating at 1473K
for 120 s and subsequently at 1273K for 180s.
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(b)

Fig. 6 (a) SEM micrograph of the coated-layer using
mixed powder (Al-Ti=7.3) made by heating at
1473K for 120s and subsequently at 1273K for
180s. (b) Detail of the coated layer Compositions
of A and B phases were analyzed by SEM-EDX.

(b)

Fig 7. Microstructure of a specimen subjected to the
cyclic heating and cooling test. (a) (Al Ti=1:1)
made by heating at 1223K for 3 6ks (b)
(Al:T1=7"'3) made by heating at 1473K for 120s
and subsequently at 1273K for 180s
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Fig. 8. Phase diagram of Fe—Al-Ti system. Liquid lines were drawn after Ref. 5).
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Fig. 9. The 1sothermal cross section of Fe—~Al-Ti system at 1273K.



Fig. 10. (a) SEM mucrographs of coated-layer applied on
S45C. Heat treatment were conducted at 1473K
for 120 s and subsequently at 1273k for 180s. (b),
(¢c) Detail of the coated layer at (D and @), respec-
tively.
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Fig. 11. Microstructure of a specimen subjected to the

cyclic heating and cooling test when coating was
applied on S45C.
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