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Aluminizing Treatment of Mild Steel Using Aluminum Foil

Tomohiro SASAKI and Takao Y AKOU

Synopsis : To obtain the ductile and corrosive coating treatment for steel, the aluminizing treatments using aluminum foil on mild steel surface were

performed at diffusion temperature from 700 to 1000°C. The foil aluminized steels had less voids in diffusion layers, than the hot-dip alu-

minized steels. The foil aluminized steels at diffusion temperature not higher than 800°C had a thinner brittle layer of aluminum rich inter-

metallic Fe,Al, and that at diffusion temperature not lower than 900°C had thicker layers of iron rich intermetallics such as FeAl and Fe,Al

It was found that the three body abrasive wear rates of aluminized steels with FeAl and Fe,Al that diffused at not lower than 900°C against

free SiC grains were smaller wear rate than those of the steels diffused at higher than 800°C.
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Fig. 1. Jig for the aluminizing process using aluminum

foil.
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Fig. 2. Schematic illustration of three body abrasive wear
test.
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Fig. 3. Cross sectional micrographs of specimens before
diffusion treatment.
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Fig. 4. Cross sectional micrographs of aluminized steels
processed by hot-dip aluminizing. (a), (b), (c) and
(d) are diffusion-treated at 700°C, 800°C, 900°C
and 1000°C for 1 h, respectively.
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Fig. 5. XRD patterns taken from intermetallic compound
layers formed by diffusion treatment. (a), (b) and
(c) are A layer, B layer and C layer, respectively.

Table 1. Vickers hardness of formed layers.

Formed layer | Hardness of layer (HV) | Refernce values of intermetallic (HV)
Alayer 1082 51470 FeAls  880~1100067
B layer 483 T8 FeAl  300~640 &9
C layer 205 52 FeAl  285~350 DOS10
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Fig. 6. Cross section micrographs of aluminized steels
processed by foil-aluminizing. (a), (b), (c) and (d)
are diffusion treated at 700°C, 800°C, 900°C and
1000°C for 1 h, respectively.
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Fig. 7. Thickness of intermetallic compound layers formed
by aluminizing. (a), (b) and (c) are Fe,Al;, FeAl
and Fe;Al, respectively.
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Fig. 8. Hardness from surface to substrate for aluminized
steels processed by hot-dip aluminizing. (a), (b),
(c) and (d) are T,=700°C, T,=800°C, T,=900°C
and T,=1000°C, respectively.
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Fig. 9. Hardness from surface to substrate aluminized
steels processed by foil aluminizing. (a), (b), (c)
and (d) are T,,=700°C, T,=800°C, T,,=900°C and
T,=1000°C, respectively.

Thbb, TI,BEL, FeV v FRHFHEALDEOHBHZ
EMtEEE S ENE Z L 2R LTS,

Fig.11 i2BEFEREBRB O 7L 3 F 4 XA O S o i
HEETH S, REHOI—F —HBBEMITEFEL T
WBHIZENbN”B, E5IT, FRALDAMRBR I N T
Tp 73 800°C LU T IZ R T, Fe,Al FeAIDB R E Tz
T,=1000°C Tid, EEREIZEMBMICEL Ty, @EHM
EBOT TV L TEFRIIBEERIR S EEFLICS



B 1232

$% & 4R  Tetsu-to-Hagané  Vol. 89 (2003) No. 12

Base material (SS400; ©O)
0.30 ///
© 0.25
< O TD—700"L (®
o 020 O soocx-x\
©
5 0.
2 ° 13-1oootxo) -
0.10 o/ _
/ —0—@ '3
0.05f © ® —
Qa’&_.a—v?:f? :
% 50 100 150 200 250 300 350

Wear distance d (km)

Fig. 10. The relationship between wear rate W, and wear
distance d.
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Fig. 11. Cross sectional micrographs of wear test speci-
mens. (a), (b), (¢) and (d) are T,=700°C, ITp=
800°C, T,=900°C and T,,=1000°C, respectively.
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