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There are a lot of mathematical models of elastic, elastic-plastic, plastic and elastic-plasticviscoplastic materials behavior. Although these models are perfect functionally for
particular situation, never can applied these „as is” on special process like superplastic
deformation. A study of the parametric model versus the phenomenon (physical) model,
has to start, by definition, from the law of material behavior, and finish with experimental
verification. This paper can be included on this large category of study and try to solve a
part of such high complex problem.
The models presented here confirms the theoretical characterization of hypothesis, also
explain most of the metalurgical phenomenon. There are no difficult to argued for anyone
of this models. The model of dislocation, for example, don’t stipulate a limit for stress in
order to facilitate the superplastic flow, also the grains rotation occurs the sliding, is’nt
evidentiate, as metalurgical mechanism.
The diffusion model suppose that the diffusion occurs into different directions on different
sides of the same grain border. This is an imossible physical phenomenon, first of all,
because the deformation is’nt symetric. If the grains borders slides just due to the diffusion
process, than the network can’t rotates, all rotations occurs due to the grains borders
migration. The grains elongation could be apparently onto the microstructure, because the
stress limit decreases at the same time with the grains growth at contrary with
experimental tests, and this stress it’s significant less than that measured experimental.
BIBLIOGRAPHY
[1]
CHANDRA, N.- Membrane element analysis of axisymetric and non-axisymetric superplastic metal
forming processes, "Superplasticity and Superplastic Forming", ed. C.H.Hamilton & N. E. Paton,
Warendale, 1989.
[2]
CHEN, I.W.- “Superplasticity”, Ed. B.Baudelet and M.Suery, publ. CNRS Paris, 1985.
[3]
COBLE, R.L.- Diffusion in Solids, McGraw-Hill Book Co., New York, 1963.
[4]
EVANS, H.E.- “Mechanism of Creep Fracture”, Publ. Elsevier Applied Science, New York.
[5]
FROST, H.J. & col.- “Deformation Mechanism Maps”, publ. Pergamon Press Oxford 1982.
[6]
GEARY, B. & col.- “Superplasticity in Aerospace – Aluminium”, Ed. R.Pearce & L.Kelly, publ. School
of Industrial Science, Cranfield, 1958, pag. 127-135.
[7]
GHOSH, A.K.- “Deformation of Polycrystals” – Mechanics and Microstructure, Ed. N.Hansen, Publ.
Riso National Laboratories, Denmark, 1981, pag. 277-282.
[8]
GIFKINS, R.C.- “Superplastic Forming of Structural Alloys”, Ed. N.E.Paton and
C.H.Hamilton, publ. TMS-AIME, Warrendale, 1982, pag. 3-26.
[9]
GREBENIŞAN, G. - Modelarea matematica a comportarii superplastice, Analele Universitatiii
din Oradea, Fascicola Mecanică, 1995
[10]
GREBENIŞAN, G. – Cercetări experimentale privind ambutisarea gazostatică, Referat III-doctorat,
Cluj Napoca, 1998.
[11]
GREBENIŞAN, G. - Modelul atomic al fluajului la limita grauntilor, Analele Universitatiii din
Oradea, Fascicola Mecanică, 1995.
[12]
GREBENIŞAN, G. - Tehnologii de realizare a granulatiei ultrafine la aliaje superplastice,
Analele Universitatiii din Oradea, Fascicola Mecanică, 1995.

