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Annealing Characteristics of Oxygen Free Copper Severely Deformed by
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Abstract An oxygen free copper severely-deformed by eight cycles (an equivalent strain of ~6.4) of
accumulative roll-bonding (ARB) was annealed at various temperatures ranging from 100 to 300°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 150°C, however
above 200°C they were replaced by equiaxed and coarse grains due to an occurrence of the static
recrystallization. Tensile strength and hardness of the copper decreased slightly with the annealing
temperature up to 150°C, however they dropped largely above 200°C. Annealing characteristics of the copper
were compared with those of a commercially pure aluminum processed by ARB and subsequently annealed.
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mechanical property.
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Fig. 1. Schematic illustration of the planes for TEM
observation of the ARBed and annealed specimen.
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Fig. 2. TEM microstructures and the corresponding SAD
patterns of as the ARB-processed copper. Observed from (a)
ND plane (b) TD plane.
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Fig. 3. TEM microstructures of oxygen free copper annealed at various temperatures after the ARB. Observed from TD plane

after annealing at (a) 100°C (b) 150°C (c) 200°C (d) 250°C.
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Fig. 4. Changes in nominal stress-nominal strain curves with
annealing temperature of the ARB-processed copper.

250 M FA-H-TAUY (s-s) FA9] W3S e
ATk 100°C B 150°Col|A o9& E AlHe] H-9-, ARB
7heE RSt fARHA 2 Q7R w2 dAlgS
ERdiTh. ZEju 200°C oe] EmollA] ofdd | A5
150°C 7HA19] pdat A8 ohE 2eke vepd S,
S gl o dAAgS UrE]"H‘l] 7 (HE YRS

r
4n
FI:‘;_.{
offt
o
N
1R

AslA Vel Fig. 590 ojd#®
o wE 71AA 549 dsEs L}EMJ&’M
9} zho], AT H FEAZE 150°C7HA] o]
=7t F7Feel wet tha At 200°CA F2 8
A g AAEe 7] ekl e JeEpdY
150°C7HA= 10% © < g YRt 200°C
oAl A Frhet o9} 2 M o) wE 7
2 44 e] wshe mAlzA e wslel & -3k, 200°C
AN Br7t FA43] it Age] ZA S A
& A Al AP e AR ALFEH, o
oF 7Z+e ojd¥y xo wE J|AA AF Wiy 3

LJ
o
2

) %

o
ki
oo X orlo e N rr D

iy
ot

3.3.2
Fig. 60 old&® Faage] Lo tg FAWE
450 '7 1 T N T T T T T T T 35
_ 400p 130
T 350 ~
S 300F 1% &
o 250 120 §
> 200f 1l ®
U150 2
5 {10 ©
> 100 ]
50 15
0 1 1 1 1 1 Il 0

0 50 100 150 200 250 300 350
Annealing Temperature (°C)

Fig. 5. Changes in mechanical properties with annealing
temperature of the ARB-processed copper.
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Fig. 6. Micro-Vicker's hardness distribution in thickness
direction of the annealed copper after the ARB.
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Fig. 7. Changes in micro-Vicker's hardness with the annealing
temperature of the ARB-processed copper.
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