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Deformation Behaviour in NisGe Single Crystals Containing 76 at%Ni

Seiji Miura*, Motoyuki Koike*, Kung Wang*,
Yoshinao Mishima* and Tomoo Suzuki**

*Precision and Intelligence Laboratory, Tokyo Institute of Technology, Nagatsuta, Midori-ku, Yokohama
**Department of Metallurgical Engineering, Tokyo Institute of Technology, Ookayama, Meguro-ku, Tokyo

In order to make a comparison of the plastic behaviour between Ni;Al and Ni;Ge, where Al is a 3B and
Ge a 4B-subgroup element, effects of temperature, orientation and strain-rate on the temperature depen-
dence of strength are investigated in NizGe single crystals with 76 at%Ni. It is found that at 77 K there is an
appreciable orientation dependence in compressive 0.2% flow stress. For orientation near [111], the onset
of cube slip is found to occur at as low as ambient temperature which is unusual for the L1, single crystals.
The thermal component of critical resolved shear stress for the cube slip vanishes also at a much lower tem-
perature and the athermal component is found to exhibit a slight negative temperature dependence arising
from the temperature dependence of shear modulus. For orientation near [001] and at the temperatures
above the peak, the characteristic yield drop and the following steady-state deformation are found as in other
L1, intermetallic compounds. The activation energy for the steady-state deformation is found to be 277 kJ/
mol which is reasonably in good agreement with the value for the diffusion of Ge in NizGe.
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Fig. 1 Stereographic triangle showing the compres-
sion axes for Ni;Ge single crystals.
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Table 1 Various orientation factors affecting the
plastic behaviour in NizGe single crystals currently in-
vestigated.

Mirror indexes So Sc Sr R N
A [—1, 1.03, 1.34] 0.339 | 0.499 | 0.442 | 1.471 | 1.303
B [—1, 1.52, 15.00] | 0.444 | 0.112 | 0.075 | 0.263 | 0.169
C [—1, 3.83, 5.68] 0.484 | 0.405 | 0.377 | 0.836 | 0.779
D [—1, 5.35, 5.82] 0.446 | 0.412 | 0.406 | 0.923 | 0.911
E [—1, 1.64, 3.12] 0.471 | 0.434 | 0.356 | 0.921 | 0.755

So=Schmid factor for (111)[101] slip
Sc=Schmid factor for (001)[110] slip
Sr=Schmid factor for (010)[101] slip
R=Sc/So, N=Sr/So
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Fig. 2 Compressive stress-strain curves of Ni;Ge single crystals with the orientation axis A being near [111]

deformed at various temperatures.
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Fig. 3 Compressive stress-strain curves of Ni;Ge single crystals with the orientation axis B being near [001]

deformed at various temperatures.
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Fig. 4 Temperature and orientation dependences of
flow stress in NizGe single crystals.
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Fig. 5 Comparison of the orientation dependence of
CRSS for the (111)[101] slip system in Ni;Ge with
76 at%Ni at 77 K and at room temperature, where the
latter is shown in the bracket.

and at room temperature reported by Pak ef al.®. The
values in the bracket are the CRSS at room tempera-
ture.
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Fig. 7 Temperature dependence of RSS for (111)
[101] in the Regime I in NisGe single crystal with
orientation B being near [001].
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