[ 5] gharAlEs o]
Korean Joural of Materials Research
Vol 16, No. 9 (2008)

ARBRdl &g gdgibed ddHzvAs 2

RTPALR

A DA AR

2 et

A1

Rl

*oEAR ] AR

Ultra Grain Refinement and High Strengthening of Deoxidized
Low-Phosphorous Copper by Accumulative Roll-Bonding Process
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Abstract A deoxidized low-phosphorous (DLP) copper was processed by acournulative roll-bonding (ARB) for
ultra grain refinement and high strengthening. Two copper sheets 1 mm thick, 30 mm wide and 300 mm long
are first degreased and wire-brushed for sound bonding. The sheets are then stacked to each other, and
roll-bonded by about 50% reduction rolling without lubrication at ambient temperature. The bonded sheet is
then cut to the two pieces of same dimensions and the same procedure was repeated to the sheets up to eight
cycles (¢ ~6.3). TEM observation revealed that ultrafine grains were developed after the 4th cycle, and their
size decreased at higher cydes. Tensile strength of the copper increased with the equivalent strain, and it
reached 547 MPa which was 3 times higher than that of the initial material. It is concluded that the ARB
process is an effective method for high strengthening of the DLP copper.
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Fig. 1. Optical micrographs of deoxidized low-phosphorous copper before ARB (a), after 1 cycle (b), after 4 cycles (¢) and 8

cycles (d) of ARB, respectively.

Table 1. Chemical composition of deoxidized low-phosphorous copper studied. (wt.%)
Cu O Pb Fe p S
Bal. 0.0005 0.017 < 0.0001 0.0001 0.02 0.0005
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Fig. 2. TEM microstructures and the corresponding SAD patterns of deoxidized low-phosphorous copper processed by ARB of
1 cycle(a), 4 cycles(b), 8 cycles(c) and 8 cycles, magnified(d), respectively. Observed at the plane perpendicular to the normal

direction (ND plane).
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Fig. 3. Nominal stress-strain curves of deoxidized low-
phosphorous copper processed by ARB.
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Fig. 4. The variation of mechanical properties of deoxidized
low-phosphorous copper with ARB.
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phosphorous copper with the number of ARB cycles.
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Fig. 7. The variation of electrical conductivity of deoxidized
low-phosphorous copper with ARB.
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