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PLASTIC STRESS-STRAIN RELATIONS OF AN @ -BRASS

Yaneg, NAN-SHENG
(Institute of Mechanics, deademia Sinica)

- ABSTRAOT

Experimental results on thin tubes made of a 70/80 a-brass subject to the
combined action of torsion and internal pressure have been presented. The loading
paths include those of simple loadings, of complex loadings in which no stress coﬁpon—
ent decreases, and of ‘‘nermtral loadings’’. The stress-sirain relationship has been
investigated with referemceto the relative oriemtations of the principal axes of stress
and strain, to the connection between the Lode’s parameters of stress- urid strain-ratios,
and also to the establishment of strain-hardening characteristics. The snalysis of
experimental results show that under all manners of loading, #ha stress-strain relations
appear to agree apprugimately with the thesry of flow. For the complex loadings
in whizh no stress cornponent decreages, the theory of deformation can be considered
ag also apnlicable. But under the so-called ‘‘neutral loadings’’, in which some stress
components decrease while the yield criterion is to be.maintained at constant values,
the experimental results seem to deviate perceptibly with all the fundamental assump—
tions involved in the theory of deformation. For this type of loading, strain predictions
according to the slip theory algo appear to differ remarkably from experimental obser~
vations. " ‘

Test results also show with fair evidence that the sensitivity to the complexity of

‘loading path of the stress-strain relations in the plastically deformed material seem

to be affected by the intensity of plagtic deformation attained, i.e., for a given type of
complex loading, the further the deformation is brought into the plastic range, the more
will the actual stresg-gtrain relations deviate from the fundamental assumptions in the
theory of deformation. '



