=] @A23e3)A], #2298 A15.(2009)
J. of the Korean Society for Heat Treatment, Wol. 22, No. 1, (2009) pp. 8~15

L1,-Ni,Al S&7tsteiSe| ZESM0| Tt g7
B - YR - pae

st Fasaeets), e S

)
i
ivg

A Study on the Strength Characteristics of L1,-Ni,Al
Intermetallic Compound
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Abstract Structural studies have been performed on precipitation hardening found in Ni,Al based ordered alloys
using transmission electron microscopy (TEM). Tilt experiments by the weak-beam method were made to obtain
some information concerning the cross slip mechanism of the superlattice dislocation. The strength of y'-Ni;(AlTi)
increases over the temperature range of experiment by the precipitation of fine y particles. The peak temperature
where a maximum strength was obtained shifted to higher temperature. Over the whole temperature range, the
interaction between dislocation and y precipitates is attractive. On the temperature range of 773 K to 973 K, the
dislocations in y' matrix move on (111) primary slip plane. When the applied stress is removed, the dislocations
make cross slip into (010) plane, while those in y precipitates remain on the (111) primary slip plane. The increase
of high temperature strength in y-Ni,(Al, Ti) containing y precipitates is due to the restraint of cross slip of disloca-
tions from (111) to (010) by the dispersion of disordered v particles.
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Fig. 1. The orientation of the compression axis of the
single crystal shown in the standard stereographic
triangle. The Schmid factors are shown in the figure,
where N is the ratio of the (010){101] slip system to the

(111)[101] slip system and Q is that of (111)[121] to

@A1D)[101).
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Fig. 2. The effect of test temperature and aging
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Fig. 3. The temperature dependence of the CRSS for
(111)[101] slip of Ni18AI-4Ti alloy single crystals aged at
various temperatures.
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Fig. 4. Precipitates and deformation induced disloca-
tions in the primary (111) glide plane. (a) 101 dark field
image of disordered vy precipitates, (b) deformation
induced dislocations at 77 K and (c) 673 K.
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Fig. 5. TEM weak-beam image showing straight screw dislocations on the primary (111) slip plane in the specimen
deformed at 973 K by 3% and sliced parallel to the primary slip plane.
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Fig. 7. Precipitates and deformation induced djslocaéigns
on the cube cross slip plane (010). (a) 001 and (b) 202
dark field images. The test temperature is 1073 K.

Fig. 8. Deformation induced dislocations taken under
the different operating diffractions. (a) g= 202 and (b)
g=202. Note that the dislocations are out of contrast in
(b). The test temperature is 1073 K.

Fig. 9. Dislocations induced by deformation at 1273 K.
A part of precipitates are dissolved and some stacking
faults are observed.
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Fig. 10. Schematic illustration of the geometry of
superlattice dislocation in the ordered y' matrix and vy
particle.

Fig. 11. Schematic illustration showing the acceleration
of (111) slip in the ordered y phase containing disordered y
particle.
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