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Local Surface Coating with Al Powder for Iron by Using a Laser-heating

Tetsuya SUZUKI, Makiko TANGE, Tomoharu MORITA, Terutake HAYASHI,
Koji Murakami, Yo ToOMOTA and Katsuhiro MAEKAWA

Synopsis : A local surface coating using Al and Ti powders on Fe substrate is successfully performed by a laser heating method. A high hardness and
high oxidation resistance can be achieved by this method. The thickness of aluminum rich layer can be controlled by the amount of the Al
and Ti powder mixture paste. Concentration of aluminum at the coating layer increases with increasing laser scanning speed. Pre-heating at

573K for 10.8 ks improves the uniformity of the coating.

Key words : aluminum coating; pure iron; laser heating method; eutectic reaction.
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Fig. 1. Mask printing method.
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Fig. 2. Schematic illustration of a laser coating method.

Fig. 3. Optical micrograph of the coated surface (a) and
cross sectional SEM image of the coated specimen
without pre-heating (b).
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Fig. 4. Coated layer surface and cross sectional SEI im-
ages of the coated specimen with the pre-heating.
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Fig. 5. Cross sectional BEI images of coated layer where
thickness of powder paste is (a) 50 um, (b) 100 pm
or (¢) 150 um.
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Fig. 6. Cross sectional SEI image (a) and EPMA results
(b).
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Fig. 7. Isothermal cross section of Fe~Al-Ti ternary phase
diagram at 1273K and liquidus lines at 1473K and
1573K (overlaid stars correspond with composition
of coated layer).

Fig. 8. Effect of scanning speed on chemical composition
of coated layer; @0.33 mm/s, 4€0.67mm/s, A1.00
mmy/s, ¥1.33 mm/s.
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Fig. 9. X-ray diffraction pattern of coated layer.
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Fig. 10. Cross sectional BEI images of coated layer and
concentration profile.
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Fig. 11. Schematic illustration of coating layer formation
process.
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