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The Effect of Thermomechanical Treatment on the Transformation Characteristics
and Mechanical Properties in a Cu-Al-Ni-Ti-Mn Alloy
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Division of Materials and Metallurgical Engineering, Chosun University, Kwangu 501-759, Korea

ABSTRACT The distribution of the second phase, the change of transformation
temperature and mechanical properties with thermomechanical treatment conditions were
investigated by metallography, calorimetry, EDS, tensile test and fractography in a Cu-
Al-Ni-Ti-Mn alloy.

The cast structure revealed Ti-rich precipitates{XL. phase) between dendrite arms,
which have been identified as (Cu,Ni)zTiAl intermetallic compounds. By homogenizing
above 900C, the X. phase was melted in the matrix, while the Xs phase was
precipitated in matrix and the volume fraction of it was increased.

When hot-rolled specimen was betatized below 750C, recrystallization could not be
observed. However, the specimen betatized above 800°C was recrystallized and the grain
size was about 50um, while Xs phase was precipitated in matrix,

With raising betatizing temperature, Ms and As temperatures were fallen and
transformation hysteresis became larger. The strain of the specimen betatized at 800°C
was 8.2% as maximum value. The maximum shape recovery rate could be obtained in
the specimen betatized at 800°C but it was decreased due to the presence of Xs phase
with increasing betatizing temperature,

Key words : Cu-AI-Ni-Ti-Mn alloy, Thermomechanical Treatment, Martensitic
transformation characteristics, Mechanical properties, Shape recovery.
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Fig. 1. Cast structure of Cu-Al-Ni-Ti-Mn alloy:

(a) optical micrograph and

(b) scanning electron micrograph.
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Fig. 2. Microstructural change with homogenizing temperatures;

(a) 800°C x 24hr,
(d) 950°C x24hr and
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Fig. 3. Variation of transformation
temperatures with homogenizing
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Fig. 4. Variation of heat flow for forward
and reverse transformations with
homogenizing temperatures.
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Table 1. Chemical composition of matrix,
martensite and precipitates.

Cu | Al | Ni Ti | Mn

matrix 818 | 111 | 43 | 03 | 25

martensite | 815 | 112 | 44 | 03 | 24

%L 316 | 132 | 316 | 232 | 08
(249) | (246) | (253) | (245) | (0)

matrix+Xs | 744 | 129 | 74 | 23 | 22

The numbers in the parenthesis indicate the atonlic
percent of XL phace,

Fig. 5. Line scan profile of matrix and XL
precipitates.
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Fig. 7. Microsturctural change with betatizing temperatures;

(a) 7507C, (b) 8007C,
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Fig. 9. Bright field image of as-quenched Cu-Al-Ni-Ti-Mn showing difference phase:

(a) 18R martensite,
(¢) martensite and XL phases and
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Fig. 11. Fractographs showing tensile fracture surface with betatizing temperatures;

(a) 750C, (b) 800C,

(c) 850C and (d) 900C.
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