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Design of a Composite Damping Sheet Made by Superplastic
Rolling/Joining Technique of Steel-Superplastic Alloy

Akira AZUSHIMA and Matsuo MIvAGAwA

In a previous paper, the composite sheets made by superplastic rolling/joining technique of steel-super-
plastic alloy were developed and it was found that they could be used for the damping material at high
temperature. On the basis of these results, a study has been conducted to investigate the damping mecha-
nism of the composite sheet and the design of the composite damping sheet of steel-superplastic alloy. The
effect of the joining interface of the composite sheet on damping capacity could not be recognized. It
became possible that the damping capacity of the composite sheet was calculated from each damping capa-

city characteristic.
with the measured one.
five, the best damping capacity was obtained.
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The damping capacity calculated from a simple model was generally in agreement
From the calculated results, when the layer number of the composite sheets was
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Fig. 1. Effects of the number of layers of steel

sheets made by rolling/joining technique at a
rolling temperature of 650°C and the annealing
treatments (850°C:x 1 h and 850°C X 1 h+950°C X
1 h) on the damping capacity Q1.
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Fig. 2. Effect of the rolling reduction and the
annealing treatment (450°C X 1h) on the damping
capacity.
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Fig. 3. Schematic representation of the cross sec-
tion of the composite sheets of SPZ-steel-SPZ (a)
and steel-SPZ-steel (b) for calculating the damp-
ing capacity. Vy is the volume fraction of SPZ.
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Fig. 4. Relationship between Q-1/0Q;.., and
Uspz/Utotas of the composite sheets of steel-SPZ~
steel and SPZ-steel-SPZ in the granular structure
of SPZ quenched in water.
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Fig. 5. Relationship between Q-1/Q:... and
Uspz/Uiotar of the composite sheets of steel-SPZ-
steel and SPZ-steel-SPZ in the laminar structure
of SPZ cooled in furnace.
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Fig. 6. Comparison with the calculated values
and the measured values in SPZ-steel-SPZ com-
posite sheet in the granular structure of SPZ with
temperature.
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and Zn-229Al with temperature.
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by rolling/joining technique of steel and SPZ on
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SPZ of 0.5 in Fig. 8.
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Fig. 10. Schematic representation of the cross
section of the composite sheet of five layers (steel-
SPZ-steel-SPZ-steel). ¢ is the thickness of steel
and Vy is the volume fraction of SPZ.
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Fig. 11. Relationship between Ugpz/Uipras and
the volume fraction of SPZ in the composite sheet
of five layers when the thickness ¢ of the outer
layer of steel was changed from 0.1 to 0.5.
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