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Abstract
High temperature deformation behavior of a NisFes3Co,; alloy, with its extraordinary low coefficient of thermal
expansion less than 10x10°K™ at temperatures ranging from room temperature to 673K, was investigated by conducting a
series of compression tests. From an empirical processing map, the appropriate working temperature-strain rate

combination for optimum forming was deduced to be in the ~1373K, 10

region. This region has a relatively high

power dissipation efficiency, greater than 0.36. Furthermore, open die forging of a 100mm diameter billets was performed
to confirm the variation of thermo-physical properties in relation to microstructure. The coefficient of thermal expansion
was found to increase considerably with increasing the open die forging temperature and decreasing the cooling rate,
which in turn provides a drastic increase in the average grain size.
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Fig. 1 Process for the thermomechanical treatment of
as-received NisFes3Coy7(Wt.%) alloy. Inlet
figure exhibits initial microstructure with
average grain size of 52.2um obtained by
optical microscopy
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Fig. 2 Three different thermomechanical treatment

processes for hot forging of Ni30Fe53Col7
alloy

Fig. 3 Hot forged discs were sectioned to observe
microstructural as well as thermophysical
property changes due to the different TMT
processes
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Fig. 5 Flow curves for Ni30Fe53Col17 alloy from hot
compression tests exhibiting the influence of
initial strain rate at three representative
temperatures of (a) 1173K, (b) 1323K and (c)
1423K
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Fig. 6 Optical micrographs of Ni30Fe53Col7 alloy
compressed at the various temperatures and
initial strain rates from the (a) center part
and (b) upper surface parts of compressed

samples
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Fig. 7 Average grain sizes were determined by image
analysis of the micrographs given in Fig. 6
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Fig. 8 Grain size distribution from center parts of the
compressed samples in Fig. 6(a)
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Fig.12 Macroscopic shapes of deformed samples of
hot forged discs depending on the different
TMT conditions
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250

200

150

100

Ave. grain size (um)

50/

samples No. (X)
Fig.14 Average grain sizes determined by image

analysis of the micrographs given in Fig. 13
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