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Low-temperature creep mechanism in ultrafine-grained aluminum

Kenta HIGANE¥, Hiroshi MASUDA®, Hirobumi TOBE*, Koichi KITAZONO™** and Eiichi SATO*

This study investigated the low-temperature creep mechanisms in ultra-fine grained aluminum made by accumula-
tive roll bonding. The low-temperature creep behaviors in ultra-fine grained aluminum with grain size of 0.39 um

were divided into four regions by three certain stress values, o

ment, o
negligible. Second, from o,,, to o
from o,

power-law breakdown was confirmed.

multi>

my Omutq @0d 0. 0, 1s stress for dislocation move-

is stress for dislocation multiplication, and o, is yield stress. First, below o, plastic deformation was
creep deformation with n=2.5 occurred by grain boundary sliding. Third,
to o, creep deformation with n=7.2 occurred by intragranular recovery of dislocations. Last, above o,
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Table 1 Chemical composition of A1050 (mass%).

Si Fe Cu Mu

Cr /n Ti Al

0.11 0.27 <0.01 <0.01

<0.01

<0.01 0.01 Bal.

Table 2 Grain size and corresponding annealing tempera-
ture and time.

Grain size (um) Temperture (K) Time (ks)
0.39 423 1.8
0.50 423 3.6
0.76 473 3.6
0.91 503 3.6
1.1 513 3.6
1.4 523 3.6
2.0 543 3.6
53 573 3.6

12 773 10.8
18 873 14.4
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Fig. 1 Inverse pole figure map of the microstructure in the
TD plane after annealing at 423 K for 1800s.
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Fig. 2 Typical do/de curve of an UFG aluminum (d=
0.39 um) at 6.4x10 °s ™.
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Fig. 3 Stress-strain curves of A1050 with different grain
sizes at 1.0x10 s ™.
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Fig. 4 Creep curves of an UFG aluminum (d4=0.39 um).
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Fig. 5 Strain rate—strain relationship in an UFG aluminum (4=0.39 ym).
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Fig. 9 SEM/ECCI images obtained after the creep tests
under (a) 53 MPa, (b) 130 MPa for an UFG aluminum
(d=0.39 um).
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