KBFAL EESERANRE A WIZEITIGE  No.21, 2007

63

A 1] Ti-Al TE5 R IR DB 7

Development of Highly Adhesive Sprayed Ti-Al Coating
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To improve the adhesive strength of plasma-sprayed Ti-Al coatings, titanium-aluminum mixed powder was

used as a material for plasma spraying with various spraying parameters. The plasma-sprayed Ti-Al coating was

found to comprise Al and Ti compounds of TiN,;, TiNO, and Ti;Al, which were synthesized during the powder

particles’ flight in the plasma jet. The adhesive strength of the coating was affected by hardening the Ti compounds

and Al phase with the oxygen and nitrogen contained in the coating. The bonding mechanism between the coating

and a mild steel substrate should be a combination of the mechanical anchoring of the Ti compound phase in the

coating and metallurgical bonding of the Al phase to the mild steel substrate.
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SEM micrographs of cross-sections of sprayed coatings; (a)

Ti coating, (b) Ti-50mass%Al coating.
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Effect of input electrical power to the plasma torch on
adhesive strength of Ti, Al and Ti-50mass%Al coatings.
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Spray parameters for Ti-50mass%Al coatings.
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(kW) (10 m¥/sec) (mass%) (%)
T 255 fie s EHR Ti{t &% Al
(a) 20 8.3 16.7 2.5 2.6 817 46 1.0
(b) 27 8.3 16.7 3.0 3.0 848 56 0.8
(c) 32 8.3 16.7 3.2 33 845 63 0.6
(d) 20 6.7 13.4 3.1 3.4 923 66 1.0
(e) 27 25 0 2.4 23 691 42 0.8
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Effect of total amount of the oxygen and nitrogen contents

on adhesive strength of the Ti-50mass%Al coatings.
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Effect of average roughness of substrate on adhesive strength

of Ti-50mass%Al coatings.
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SEM images of fracture surfaces of sprayed Ti-50mass%Al

coatings on various treated substrates; (a) Ra of 0.005 um,

(b) Ra of 7.5 pum.
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Effect of average roughness on ratio of exposed substrate

after adhesive test of Ti-50mass%Al coating.
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Back-scattered electron image and X-ray images of Ti-

50mass%Al coating on mild steel heated at 873 K for 3 h; (a)

Compo; (b) Ti; (c) Al; (d) Fe.
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