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Dislocation Loop Models for Plastic Deformation of the Al-5.5 at.% Mg alloy
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Abstract For the deformation, life time prediction and improvement of the life time in high temperature
materials it's very important to know the mechanism of deformation. For these mechanisms the
dislocation loop models of Orlova et al. and Mills et al. are used often now. But they show controversial
differencies, even if they have unertaken similar experimental tests with the same alloy of Al-5.5at.%
Mg. In this work also the similiar tests of them have done under the same temperature of 573 K ; (1)
The specimen was deformed by 0=30MPa and ¢ =0.03. (2) Direct after creep deformation of 6 =30MPa
and e=0.03 the stress reduction tests to 15, 10 and OMPa have been performed. (3) To study the loop

models dislocation structure and dislocation density{p) have been observed.
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Table 1 : Comparison of dislocation loop models from Orlova et al.”> and Mills et al.%*

Dislocation type

Configuration of |Change of o in

Dominant disjocation | Rapid

— . component for anefastic
screw edge dislocation loop | 100s after 4o moverment strain
Orlova et al? | near straight curved 'al“iptic noneﬁAh&‘ Hsc;w unknown
Mills et al*® strong curved W—n‘ear straig%t— Llrong elliptic | very strong screw yes -
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Fig. 4. Schematic diagram of strain(e) changes ac-

cording to the amount of stress reductions a, b and
¢ are small(Ao<o*), medium(Ao=0*) and large
(Ao>a*) stress reductions respectively. O : strain
before stress reduction, 1-2 : elastic contraction
and c¢ . maximal reversible anelastic strain after a
large stress reduction.
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