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On the Alloy Layer of Hot-Dipp Aluminized Steel,

Yoshio KATO and Takao YAMAZAKI

The hot-dipped coating contains an alloy layer, which may itself be composed of
more than one layers of complex types, in which intermetallic compounds usually occur,
and a layer of the coating aluminium superimposed on the alloy. The experiments
were carried out to determine the composition of each phase in an alloy layer which
gives superior effects to properties of the hot-dipped aluminium coatings on plain carbon
steel. The behavior of the alloy layer was detected by measurement of hardness,
X-ray diffraction analysis, and an electron probe microanalyser and so on.

The findings are as follows :

(1) A several-phase structure exists in the iron-aluminium layer adjacent to the steel
base.

(2) » phase appears clearly in the coating layer, but it is not possible to deny the
presence of ¢ phase at all. It is difficult to confirm such ¢ phase as arose when an
aluminized specimen was given a two-hour diffusion heat-treatment at 800°C.

(3) As a result of diffusion heat-treatment at 800°C, the microstructure of the coated
layer appears to have five zones, except an iron layer. The higher percentage of
carbon is contained in the steel base, the greater the tendency is for various zones

to appear.
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Table 1 Chemical composition of specimens, (wt%)

specimen C si Mn P s
1 0.10 0.07 0.46 0. 068 0.030
2 0.22 0,01 0.52 0.018 0,029
3 0.50 0. 24 0.59 0.013 0.025
4 1,00 0.35 0.52 0,017 0,030

Table 2 Experimental condition of X-ray microanalyser

Al Ka Fe Ka
Accelerating voltage 25 Kv 25 Kv
Specimen current 0,0155 pA 0.0155 pA
Electron beam diameter 5~7 pd 5~T7 pf
Time constant 0.6 Sec 0.6 sec
X-ray take off angle 52.5° 52,5°
Analyzing crystal ADP LiF
Wavelength 3.150 A 5.121 A
Detector PC PC
Specimen speed 10 p/min 10 p/min
Chart speed 20 mm/min 20 mm/min
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Fig.1 Effects of heating temperature on hardness and thickness
of coating for specimens No, 1,2,3 and 4.

No. 4
Photo. 1 Microstructures of aluminized steel.
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Fig.2 X-ray diffractogram of the coating layer of aluminized steel.
Intensity is shown on vertical scale, and diffraction angle 24 is
shown on transverse scale,
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Photo. 2 Diffusion heat-treatment for two-hours at 800°C.
Note the various zones resulted from diffusion heat—
treatment of aluminized steel,
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Fig.3 X-ray diffractograms of the coating layer of aluminized steel in various states,

a) An aluminized specimen cooled in furnace after one-hour diffusion heat-
treatment at 500°C, and then cooled in furnace after two-hours diffusion
heat-treatment at 800°C.

b) A specimen of removed outer layer as middle of fourth layer,
c) A specimen of removed outer layer as middle of third layer,
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Fig.4 Intensity change of Fe-ka and Al-ka crossing the alloy layer.

(a) As aluminized,
(b) Diffusion heat-treatment at 800°C for two hours,
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Table 3 Results of the X-ray microanalyser test,

Specimen As aluminized Diffusion, heat- treatment for 2 hours at 800°C
No. ana;gflglc;ﬁa\ézlue analytical value and phase
57.18% Al 13.35% A1 31.549% A1 49.14%A1 53.94%Al
1 Fe, Al FeAl, FezAl FeAl FeAl, Fe,Aly
59, 08% Al
2 Fe.Algy FeAl, FeAl FeAl FeAl, Fe.Alg
58, 35% Al
3 FeyAlg FeAl; Fe;Al FeAl FeAl, Fe,Al;
4 Fe.Aly Fe Al FeAl FeAl, Fe,Al;
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Fig.5 Aluminium concentration of each phase.
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