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Hot Rolled Titanium Clad Steel
Synopsis :

Takashi FUKUDA and Yoshinori SEINO

In order to produce a titanium clad steel plate by hot rolling process, the effect of insert metal, rolling
conditions and oxidation of clad surface on the bonding strength and the microstructure of bonded zone were

investigated. The following results were obtained.

(1) The titanium clad steel inserted with ultra-low carbon steel, exhibits satisfactory bonding

strengths, ductilities and weldabilities.

(2) The bonding strength is dominated by the thickness of Fe-Ti intermetallic compound produced at

bonding interface and the degree of interdiffusion between Fe and Ti.

High bonding strengths with very

small scatter band can be obtained in the thickness range of Fe-Ti compound of 0.2 to 0.3 um.
(3) A lower bonding strength due to the oxidation on the surface to be bonded is not caused by the oxi-
dized layer but mainly by the remarkable growth of intermetallic compound and, secondarily, by the forma-

tion of voids between Ti and steel.

Key words : titanium clad steel ; hot roll bonding process ; intermetallic compound ; inserted metal ;

characteristics of bonding interface.
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Table 1. Chemical compositions of materials used (wt%).
Material C Si Mn P S H N (0] Ti Fe
Cladding metal (TP35H) 0.008 - — — — 0.0014 0.01 0.13 Bal. 0.045
Backing steel (SS41) 0.10 0.33 0.63 0.012 0.011 — — — — Bal.
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Fig. 1. Specimen for shear and ram tensile tests.
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Fig. 2. Bonding strengths of titanium clad steel
with various inserted metals. (Rolled at 850°C)
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Fig. 3. Results of X-ray line analyses, maximum
hardness and intermetallic compound observed at
bonded zone of titanium clad steel.
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Photo. 1. Bonding interface of titanium clad steel

~with inserted metal of molybdenum. (Hot rolled at
850°C)
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thickness of intermediate phase of titanium clad
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(a) Fractured surface (b) Ti auger
image

(¢) Fe auger image (d) S auger image
Photo. 4. Auger image in clad-
ding side of titanium. (Oxidized
at 600°C prior to hot rolling)
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Fig. 9. Results of auger analyses in cladding side
of titanium. (Oxidized at 600°C prior to hot rolling)
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