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Martensite structure of Cu-12%Al alloy and
its effect on mechanical properties
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Abstract: Cu-12%Al (mass fraction) alloy single crystal wires were prepared by the continuous unidirectional
solidification. Various martensite structures were obtained by changing the melt temperature. The effects of martensite
orientation and morphologies on the mechanical properties of the alloy wires were investigated. The results show that the
Cu-12%Al alloy wires with a diameter of 6 mm have single crystal structure fabricated at drawing velocity of 10 mm/min,
cooling water temperature of 20, water flow rate of 400 L/h, and melt temperature of 1 150 or 1 200 . The preferred
growth planes of martensite parent phases are (100) and (OT 1) for the alloy wires fabricated at melt temperature of
1 150  and martensite morphologies are of the mixture of the forked and lamellar, and their elongations and fracture
feature are 5.1% and quasi-cleavage fracture, respectively. The preferred growth planes of martensite parent phases are
(011), (OT 1) and (01 T) for the alloy wires at melt temperature of 1 200  and the martensite morphology is lamellar,
and their elongations and fracture feature are 16.9% and ductile fracture, respectively. The forked martensite structure can
obstruct the dislocation slip and inhibit the occurrence of the martensite transformation. The parallel martensite structure
exhibits better plastic deformation capacity induced by martensite transformation because it benefits the movement of the
partial dislocation, which results in the occurrence of martensite transformation.
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Fig.2 Longitudinal section OM images of wires fabricated at different melt temperatures: (a), (b) 1 150 ; (c), (d) 1 200
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3 Table 1 Tensile mechanical properties of wires fabricated at
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1150 — Melt Yield Tensile Elongation/ Reduction of
temperature/ strength/ strength/ o
% area/%
1 200 . MPa MPa
361 639 6.0 5.7
1 150
357 675 5.2 4.9
1150
357 633 4.1 4.0
148 294 15.3 9.2
1 200 1200 146 293 17.3 11.0
[18-19] 143 275 18.2 12.6
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Fig.4 Tensile fractographs of wires fabricated at different
melt temperatures: (a) 1 150 , quasi-cleavage fracture; (b) 1
200 , ductile fracture
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Fig.5  Microstructures of wires fabricated at different
5 temperatures after tensile deformation: (a), (b) 1 150 ;
1150 1 200 (c) 1 200 (4 indicates non-slip region between forked
5(a) (b) martensite, B indicates slipping outside forked martensite;
1150 C and D indicate small martensite splitting from martensite
(G CY) edge)
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