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Titanium aluminide coating on titanium surface using aluminum plating
and surface melting

Naoki MIZUTA*, Kiyotaka MATSUURA™* Munekazu OHNO™*

Yoshinari MIYAMOTO™* and Soshu KIRTHARA***

A new titanium aluminide coating method on titanium surface has been proposed, which is characterized by arc surface

melting of an aluminum plated titanium surface. The arc surface melting was performed using a computer aided 3-di-
mensional micro welder (3DMW) designed by the present authors. The arc heat melted the aluminum plated titanium
surface and produced a titanium aluminide layer of a ~300 um thickness on the surface of titanium substrate. The tita-
nium aluminide coated sample exhibited 500-700 in Vickers hardness number and excellent wear resistance.
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Fig. 1 3DMW equipment.
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Fig. 2 Cross section of the plated titanium substrate sur-
face.
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Fig. 3 Coating layer formed by repetition of spark striking
(initial plating thickness was 50 um).

(a)d = 50pm V V TisAl
VY
| L}Ut - Y Y Y ,v. )
(b) d = 100um 0 TiAl
. 0 0
Z v V
é T Y LL.,_ A Y y[
(¢)d=150um ¢
e TiAl;
0 20 40 60 80 100

Angle, 20

Fig. 4 Results of XRD analyses. The initial plating thick-
ness, D, was (a) 50 um, (b) 100 um and (c¢) 150 um.
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Fig. 5 Cross section of the coated titanium surface. The
plating thickness before the spark striking was 50 um.
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Fig. 6 A crack at the aluminum-rich coating layer. The
plating thickness before the spark striking was 150 gum.
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Fig. 7 Microstructures of the coating layers. The initial aluminum plating thickness, D, was (a) 50 um, (b) 100 um, and (c)

150 pum.
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Fig. 8 Elements and hardness distributions of coating lay-
ers. The plating thickness before the spark striking was (a)
50 um, (b) 100 um and (¢) 150 um.
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Fig. 9 Results of wear test.

Fig. 10

Improvement of the aluminide coating showing samples with (a) wire feeding method and (b) plating method. Chemical

compositions of the coating layers: (a) Ti-50Al, (b) Ti-52 Al (at%).
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