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Abstract A deoxidized low-phosphorous copper processed by eight cycles of accumulative roll-bonding (ARB)
was annealed at various temperatures ranging from 100 to 400°C. The annealed copper was characterized by
transmission electron microscopy (TEM) and tensile & hardness test. TEM observation revealed that the
ultrafine grains developed by the ARB still remained up to 350°C, however above 400°C they were replaced
by equiaxed and coarse grains due to an occurrence of the static recrystallization. The hardness of the copper
decreased slightly with the annealing temperature up to 350°C, however they dropped largely above 400°C.
Annealing characteristics of the copper were compared with those of an oxygen free copper processed by ARB

and subsequently annealed.
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Fig. 1. Optical microstructures observed at TD plane of the
ARB-processed DLPC after annealing at (a)100°C, (b)350°C
and (c)400°C, respectively.

Table 1. Chemical composition of deoxidized low-phosphorous copper (DLPC) studied. (wt.%)

Cu 0 Pb

Fe P S

Bal. 0.0005 0.017

<0.0001

0.0001 0.02 0.0005
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Fig. 3. TEM microstructure and the corresponding SAD
pattern of the DLPC after annealing at 300°C.

Fig. 2. TEM microstructures observed at ND plane of the ARB-processed DLPC after annealing at various temperatures. (a)As-

ARBed (b)100°C, (c)150°C, (d)200°C, (€)250°C and (£)300°C.
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Fig. 4. Micro-Vicker’s hardness distribution in thickness
direction of the DLPC annealed after the ARB.
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Fig. 5. Changes in micro-Vicker’s hardness with the annealing
temperature of the ARB-processed DLPC.
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