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Microstructure and Mechanical Properties of Oxygen Free Copper
Processed by ARB at Low Strain Rate
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Abstract The microstructure and mechanical properties of an oxygen free copper processed by accumulative
roll bonding(ARB) at low strain rate were studied. The copper sheets were highly strained up to an equivalent
strain of ~6.4 by ARB process at ambient temperature. The strain rate of the copper during the ARB was

2.6sec’!

. The microstructure and mechanical properties of the ARB-processed copper were compared to those

of the specimens processed by ARB at relatively high strain rate (87sec’?). The microstructure and mechanical
properties of the copper with ARB process was very similar to each other despite of some differences in recovery.

Key words Accumulative roll-bonding, Strain rate, Oxygen free copper, TEM microstructure, Mechanical

property.
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Fig. 1. Optical microstructural evolution with accumulative roll
bonding of oxygen free copper under low strain rate
conditions(TD plane) (a) Before ARB, (b) after 1 cycle, (c)
after 4 cycles and (d) after 8 cycles, respectively.

Fig. 2. The variation of TEM microstructures and the
corresponding SAD patterns of oxygen free copper with
accumulative roll bonding under low strain rate conditions.
Observed from ND plane after 1 cycle(a), 3 cycles(b), 6
cycles(c) and 8 cycles(d), respectively.
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Table 1. Chemical composition of oxygen free copper studied.(wt%)

Cu (0] Pb

Fe P S

Bal. 2 1 <1
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Fig. 3. Dark field images of ultrafine grains formed by 8-cycle
ARB under low strain rate conditions(a) and high strain rate
conditions(b).
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Fig. 4. Nominal stress-nominal strain curves of oxygen free
copper processed by ARB under low strain rate conditions.
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Fig. 5. The variation of mechanical properties of oxygen free
copper with equivalent strain during ARB.
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Fig. 6. The variation of Micro-Vicker’s hardness distribution in
thickness direction of the oxygen free copper with ARB.
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Fig. 7. The variation of average hardness value with the
number of ARB cycles.
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