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ABSTRACT

Effects of different heat treatments on microstructure and damping capacity of Cu—55%Mn alloy
were investigated to find an optimum heat treatment condition for a maximum damping capacity. The
alloy showed the high level of damping capacity in case of the aging at 375 and 400°C. This is ascribed
to the FCC—FCT martensitic transformation and microstructural changes from mottled to tweed band
type. The damping capacity had a maximum value of 0.33 in logarithmic decrement when the alloy
was aged at 375°C for 14 hours followed by 20 times of thermal cycling between room temperature
and 250°C. The refinement of tweed structure by thermal cycling is thought to be responsible for the
highest damping capacity.
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Table 1. Chemical composition of the alloy used
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Fig. 1. Schematic illustration showing a damping
measuring apparatus and dimension of its
specimen(in mm)
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Fig. 2. Variation in damping capacity with respect
to heat treatment condition for Cu—55%
Mn alloy.
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Fig. 3. Phase diagram of Cu-Mn binary system”.
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Fig. 4. Variation in damping capacity with aging
time for the Cu—55%Mn alloy subjected to
aging at 375°C and 400°C, recpectively.
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Fig. 5. Variation in tetragonality of Cu—55%
Mn alloy with aging time at 375C and
400°C, respectively.
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Fig. 6. TEM micrographs of the Cu—55%Mn alloy aged at 375°C for various times. Beam direction is near
<110>.

(a) mottled contrast in the specimen aged for 2hr. Bright field image
(b) tweed contrast in the specimen aged for 14hr. Bright field image with g=002. Beam direction is
near < 110>.

(¢) tweed contrast in the specimen aged for 14hr. Dark field image with g=002. Beam direction 1s
near <110>.

(d) tweed band contrast in the specimen aged for 14 hr.

(e) tweed band contrast in the specimen aged for 36 hr. Bright field image

(f) tweed band and precipitate contrast in the specimen aged for 36 hr.
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Fig. 7. Variation in damping capacity with (a)
holding time at upper temperature of ther-
mal cycling(R.T.~250C) and (b) upper
temperature of thermal cycling for 10 min
in the Cu—55%Mn alloy subjected to aging
at 375°C for 14 hr.
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Fig. 8. Changes in optical microstructure with
upper temperature of thermal cycling for
the Cu—55%Mn alloy subjedted to 10
times of thermal cycling at (a) 400°C and
(b) 500°C, respectively.
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Fig. 9. Variation in damping capacity with number
of thermal cycles for the Cu—55%Mn alloy
aged at 375°C for 14 hr and aged 400 for
8 hr, respectively.
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Fig. 10. TEM micrograph of the Cu—55%Mn alloy
subjedted to 10 times of thermal cycling
(R.T.~2507C) after aging at 375°C for 14
hr.
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