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Abstract An oxygen free copper was severely deformed by accumulative roll-bonding (ARB) process for
improvement of its mechanical properties. 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
(e~6.4). TEM observation revealed that ultrafine grains were developed after the third cycle, and their size was
slightly increased at higher cycles. Tensile strength of the copper increased with the strain at low strain levels,
but it hardly increased from 3 cycles (e >2.4) due to occurrence of dynamic recovery, even if the imposed strain

increased.
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Fig. 1. Schematic illustration of accumulative roll-bonding
process.
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Fig. 2. Optical microstructures of oxygen free copper before ARB(a), after 1 cycle(a), 5 cycles(b), 8 cycles(c) respectively.
Observed at the plane perpendicular to the transverse direction (TD plane).

Fig. 3. TEM microstructures and the corresponding SAD patterns of oxygen free copper processed by ARB of 1 cycle(a), 3
cycles(b), 6 cycles(c) and 8 cycles(d), respectively.



Fig. 4. Dark-field images of ultrafine grains developed by
ARB of 3 cycles(a) and 8 cycles(b).
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Fig. 5. Nominal stress-nominal strain curves of oxygen free
copper severely deformed by ARB process.
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Fig. 6. Micro-Vicker's hardness distribution in thickness
direction of oxygen free copper severely deformed by ARB
process.

Z1& ARB AlolE 7} F71etol]| wel FH A (wire-
brushing) § A& WHol o3 =Y=H= 7HEAstEs
AelEe] ofo] BolA Zlslel 71Hdy] wiolg} AlEH

th9 ARBE FitaFel o)sh 2 A% B4 Wy
o S7tel we} FErt £ S 2R 4R

FFE9 A9} tzAolth. 2P E B & F
(e~6.4)° FAHF e 7F=(395MPa)7t ARBH(191MPa)
of ®al o 2.1 S71% A2 FEEWIT E + A
322 A%
Fig. 69l ARB Mt %] $AYFL R FEAE
2 JeEpITh ARBXIS AHe TR

45SHvY @93 A e YEHAYE 1o e T4
27 & A E9dd AREEE Jeplin, 2 A
#HE o 278 FUIEITh SATHY oleh B & A
E342 wire-brushing 22 Q13 A2 7HgAslE 4ks)
Bl 7113 Aoth? zEy, 4c T AHAME Ho

2 ABHEFPO) Led) B8 Fm B3

RS
=]
5
EA
=9 271 o B¢ ¢ 5 Utk Eo, vE ¥
%
_T;)‘_

o AR Ax ge] F7HR gt FARTge] A=
o BFUAE A #ad AL ¢ F Utk & FE
4c 5o A vlstd Ao FUbt flom FA
Fo2o AEREE A9 Zeg BHoET o9 22
ARB APolE o M A=e ¥Hsle Y3
FE FAFig. 519 AAMe] A7 =e] wstel 2 o
S@o.

3.3 ARBE R4a59| EEXE HH
Fig. 79 3c % 8c ¥

After 8C (surface)

AaD

{111}

Imax 4.7
After 8C (center)

Imax 2.8
] After 3C (center)
(111} o

Imax 5.6
W {111}<110> @ {112}<110>

& {001}<110>
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center in thickness direction of oxygen free copper severely
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