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Fig. 1 TEM images of initial Cu and ARB-Cu annealed for

different time: (a) Initial-Cu; (b) ARB-Cu annealed for 10 min;
(c) ARB-Cu annealed for 60 min
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Fig. 3 Effect of annealing time on mechanical property: (a)

True stress—strain curves of ARB-Cu annealed for different

time; (b) Curves of yield strength and tensile strength of

ARB-Cu annealed for different time
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Fig. 4 Macroscopic surface morphologies of initial Cu and ARB-Cu annealed for different time: (a) Initial-Cu; (b) ARB-Cu
annealed for 10 min; (¢) ARB-Cu annealed for 30 min; (d) ARB-Cu annealed for 60 min
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Fig. 5 Fracture profile morphologies of initial Cu and ARB-Cu annealed for different time: (a) Initial-Cu; (b) ARB-Cu annealed for
10 min; (¢) ARB-Cu annealed for 30 min; (d) ARB-Cu annealed for 60 min
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Fig. 6 Fracture section morphologies of initial Cu and ARB-Cu annealed for different time: (a) Initial-Cu; (b) ARB-Cu annealed for
10 min; (¢) ARB-Cu annealed for 30 min; (d) ARB-Cu annealed for 60 min
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Fig. 7 Fracture diagrams of initial Cu and ARB-Cu annealed for different time: (a) Initial-Cu; (b) ARB-Cu annealed for 10 min; (c)

ARB-Cu annealed for 30 min; (d) ARB-Cu annealed for 60 min
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Effect of pre-annealing time on tensile deformation behavior of
accumulative rolling bonding ultrafine grained Cu at
room temperature

LI Min"?, JIANG Qing-wei'?

(1. School of Materials Science and Engineering,
Kunming University of Science and Technology, Kunming 650093, China;
2. National and Local Joint Engineering Laboratory of Advanced Metal Solidification Forming and
Equipment Technology (Yunnan), Kunming University of Science and Technology, Kunming 650093, China)

Abstract: Preparing ultrafine grained (UFG) materials by annealing treatment is a common method to improve the
plasticity of severe plastic deformation (SPD) materials. The ultrafine grained pure Cu prepared by accumulative rolling
bonding (ARB) method at 100 C (below the recrystallization temperature) was annealed in order to ensure that the grain
does not grow obviously. The effect of different holding time on the tensile deformation behavior of ARB-Cu at room
temperature was investigated. The microstructures, the fracture morphologies and the mechanical curves of ARB-Cu were
analyzed, the mechanical property and the microscopic fracture mechanism were discussed. The results show that, when
the annealing time is 30 min, the yield strength, the tensile strength and the plastic all reach the maximum of the annealed
states. The number of dimple can be known that it has certain plastic deformation ability, the fracture mechanism is
ductility fracture. In conclusion, the strength and plasticity of the annealing time 30 min reach the best match.

Key words: accumulative rolling bonding ultrafine grained Cu; pre-annealing; microstructure; mechanical property;

fracture morphology; room temperature
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