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MECHANICAL BEHAVIOUR OF TiAl ALL OYSDURING STATIC AND DYNAMIC
DEFORMATIONS

H.J. Luckner, SP. Gadaj, W.K. Nowacki
Inditute of Fundanental Technological Research, Warsaw, Poland

Mechanicd behavior of materials (TiAl intermetalli cs) gpplied in drplanes, hdicopters and
power generators subjeded to compresson in therange of the strain rates (10* s*+ 10* s?) have
bee investigated.

Threedifferent TiAl dl oys have bean gudied:

1. compostion: Ti-48AI-2Cr-2 Nb - Insamet

2. compostion: Ti-43AI-0.8Mo-0.8Qu-0.2 -Pol §I.

3. compostion: Ti-6Al-4V - Stepino Titanium Company Ltd.

The stressstrain charaderistics of high aceiracy have been obtined in quasi-static test
conduded on TAI spedmens (5 mmdiameter, 5 mm height) mountd to the Ingron testing
machine. In order to aquire true vaues of mechanicd paameters thelaser externsometer was
applied. It ensured determinaion of red vaues of strainsand medhanicd parameters. The smart
extensometer technique enables to measure deformation of spedemensdiredly and indgoendently
from the testing machineand the grip interadion. All experiments have been caried outa room
temperature. Threetests have bean donefor eat rate of deformation vdue.

Dynamic investigationswere caried outon Hopkinson piesaure bar gppaatus, availablein
IPPT, acording to the techniquepresented in [1, 7.

In each test we obtained strain-stresscharaderistics as well as values of Younds modulus and
yield gress

The examples of the stressstrain relationsobtained duiing uniaxial quasi-static compresson
of the TiAl material, for the seleded rates of deformation, ae presented in the FHg. 1.
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Fig. 1. Sressstrain relationsobtained duiing quasi-static compresgon tests of the TiAl
intermetalli c: 8 for the same rate of dformation, b) for diff erent rates of deformation

Themechanicd charaderistics recorded for the compresson tests of Ti-6Al-4V intermetalli ¢
(Fig. 18, have pointed that the diff erences baween results obteined for the same rate of
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deformation ae notsignificant. The results presented in the Fig. 1b hae shown tha for highe
strain rate, the highe strain hadeningis obsrved. Moreover, in the case of the highest rain rate
being applied, nanely 1 s?, the stressstrain relation ha manifested adynamic charader. In the
Fig. 2 examples of the same relationsobtained for dynamic rates of deformation ae presented.
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Fig. 2. Sressdtrain relationsobtained for dynamic compresson tests of TiAl itermatalli c,
performed with the strain rates from therange 3400s™ - 4400 §", and the example of quasi-static
ones obtained usng the medhanicd and laser extensometers

The stresses recrded in the dynamic tests are higher than those observed in gatic tests. In the
elastic rangeof deformation the results obtained for the dynamic rates of deformation and as well as
the quasi-static ones (acquired by the laser extensometer) are comparable.
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