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Abstract

To investigate the mechanical properties of directionaly solidified eutectic NisAl
(yD-NigNb(¢8), the effects of Nb concentration on the tensile properties of Ni;(Al,Nb)
single crystals was studied in the temperature range of 25° to 650°C. The positive
temperature dependence of vield stress of the ¢’ phase is substantially unchanged by
the addition of Nb. The influence of the crystal axis on the vield stress is negligible
small, this is in contrast to the influence of temperature and Nb concentration. The
temperature for maximum vyield stress, T,, decreases with increase in Nb concentra-
tion, and at 8 at 9% Nb, which is the equivalent concentration of the ¢’ phase in the
eutectic alloy, T, is about 350°C. At temperatures lower than T,, the operative
primary slip system is (111) (101)and a pronounced solid solution hardening with Nb is
observed. The slip system changed to (001) (110) at temperatures higher than T, and
the yield stress decreases with increasing Nb concentration.
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Table 1 Observed primary slip plane, Schmid factor and Schmid factor ratio for 5.0
at % Nb single crystals.

primary slip plane Schmid factor N Q
axis ( T 2
. o . " . = = (001){1107 | (111)(121)
z 200C | 350C 500C 50C 111)(101 301) (11 = =
25T 00 5 500 650 (111)(101) | (001) (110} (111) (101 | (111)(101)
A, (111) (111) 0.46 0.29 0.63 0.14
A A, (111) 0.48 0.32 0.67 0.09
Ay (111) (001) 0.49 0.33 0.68 0.04
B, (111) 0.50 0.36 0.72 —0.21
B B, (111) | (001) 0.49 0.37 0.75 —0.21
B, (111) 0.49 0.38 0.78 —0.32
B (111) 0.48 0.39 0.81 —0.27
(110) 0.41 0.35 0.85 —0.58
C, Cy (001) 0.40 0.50 1.25. —0.34
c Cy, Gy} (11D) (111) 0.37 0.50 1.35 —0.40
Cs (111) 0.35 0.50 1.4: —0.47
Cs (001) 0.30 0.49 1.63 ~0.47
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Fig. 2 Shear stress-shear strain ourves at 25 and 500°C
for 5.0 at 9% Nb single orystals.
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Fig. 3 Temperature dependence of resolved shear stress
for different tensile axis.
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Fig. 5 Temperature dependence of estimated 0.2 % vield
stress for the tensile axis (110> .
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Fig. 7 Flow Curves for Ni;(Al, Nb) and »'-¢ eutectic alloy at 25 and 500°C.
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