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High-temperature Aluminizing Treatment of Stainless Steels Using Aluminum Foil

Kengo Kamasaxi and Takao YAKOU

Synopsis : The alloy layer formation during high-temperature aluminizing at diffusion temperature 7}, from 1073 to 1273K in air was investigated for

austenitic, ferritic and martensitic stainless steels. The void accumulation was observed in FeAl and oFe interface in high-temperature alu-

minized carbon steel, while in all stainless steels that were not observed. The alloy layers observed in stainless steels at 7,=1073K for the

diffusion time #=0.6 ks were Fe,Als and AlgCrs. With increasing T, and ¢, FeAl layer and oFe layer appeared. As T}, and ¢ increased further,

Fe,Al; disappeared, and finally become only two layers FeAl and cFe.

Key words : stainless steel; foil-aluminizing; intermetallic compound; alloy layer; diffusion.
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Table 1. Chemical composition of specimen.

Chemical composition (mass%)

Material

ci{si|mm|P|s|nNi]|cr
19Cr-8Nif 0.05 | 0.62 | 1.02/0.033{0.002{ 8.08 [18.19
18CT |0.04]0.24 |0.59]0.027)0.004]0.12 [16.23
135S 10.07|0.600.36 |0.034}0.006{ 0.40 [13.10
L:47C 1047 [0.20|0.70}0.01600.018{0.02 | 0.12
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Fig. 1. Optical micrographs of materials. (a) 18Cr-8Ni

Steel, (b) 16Cr Steel, (c) 13Cr Steel, and (d) 0.47C
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Fig. 2. Cross-sectional optical micrographs of specimens diffusion-treated at 7,=1073K.
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Fig. 3. Cross-sectional optical micrographs of etched spec-
imens diffusion-treated at 7,,=1073K for t=21.6
ks. (a) 18Cr-8Ni Steel, (b) 16Cr Steel, (¢) 13Cr
Steel, and (d) 0.47C Steel.

Fig. 4. Enlarged optical micrographs at A layer in Fig. 3 at
T,=1073K for t=21.6ks. (a) 18Cr—8Ni Steel, (b)
16Cr Steel, (c) 13Cr Steel, and (d) 0.47C Steel.
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Fig. 5. Cross-sectional optical micrographs of
specimens diffusion-treated at T,
1173K.

Fig. 6. Optical micrographs and EPMA analy-
sis for aluminized steels at 7,=1173K
for t=10.8ks. (a) 18Cr-8Ni Steel, (b)
16Cr Steel, (¢) 13Cr Steel, and (d)
0.47C Steel.

293 I



I 294

$ &40 Tetsu-to-Hagané  Vol. 94 (2008) No. 8

Diffusion time at T, = 1273K

t=3.6ks

t=10.8ks

t=21.6ks t=36.0ks

18Cr-8Ni steel

16Cr steel

13Cr steel

0.47C steel

= - -

jsurface positon

Fig. 8. Cross-sectional optical micrographs of etched spec-
imens diffusion-treated at 7,=1273K for =36.0
ks. (a) 18Cr—8Ni Steel, (b) 16Cr Steel, (¢) 13Cr

Steel, and (d) 0.47C Steel.
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Table 2. EPMA analysis for precipitate in 16Cr Steel.

Element |mass% | at%

N 21.72 | 34.70
(@] 5.46 7.64
Al 65.24 |54.12
Si 0.28 | 0.22
S 0.65 0.45
Cr 6.65 | 2.86
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Fig. 9. Optical micrographs and EPMA analysis for aluminized steels at 7,=1273K for r=36.0ks. (a) 18Cr-8Ni Steel, (b) 16Cr
Steel, (c) 13Cr Steel, and (d) 0.47C Steel.
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Table 3. Layer formation map.

16Cr steel
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Fig. 11. Optical micrograph of type 2 void at T,=1273K.
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