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Size Effect on Martensitic Transformation Behavior in Fe-Ni Invar Alloys
HNITFAT=

Yoshikazu Aikawa

Synopsis: | have investigated the size effect on martensitic transformation (Ms) temperature and its kinetics in Fe-30at.%Ni

ribbon and powder specimens. From the results of temperature dependences on magnetic susceptibility of the

powder and ribbon specimens, the Ms temperature of the ribbon specimen with its average grain size of 20pm

was almost equal to those of the single crystal and bulk specimens obtained in previous study”. On the other

hand, the powder specimen with its size of 5um did not show an athermal Ms but showed an isothermal Ms after

holding for about 10* s at 205 K. The athermal Ms was considered to be suppressed by the decrease of grain size

if the each grain did not have grain boundaries. In addition, the driving force and cluster size to start Ms by using

previous model” was estimated.
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Fig.1 X-ray diffraction pattern of each specimen at
room temperature.
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Fig.2 Cross section microstructure of each specimen.

(a) Before martensitic transformation (b) After martensitic transformation (219K)

Fig.3 Cross section microstructures of a bulk specimen before and after cooling treatment.
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Fig.4 Cross section microstructures of a bulk specimen held for Os and 1010s at 224K.
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Fig.5 X-ray diffraction pattern of each specimen at room temperature and after cooling process.
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Fig.6 x -T diagram of each specimen.
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Table 1 Spontaneous magnetization at each temperature  (u ,/atom)
150K 160K 165K 170K 175K
1000s 1. 297 1.314 1. 316 1.312 1.295
3000s 1. 306 1. 326 1. 322 1. 323 1. 316
10000s 1. 322 1. 381 1. 369 1. 353 1. 330
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Fig.7 Magnetization curve at 4.2K after isothermal
holing at 175K.
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Fig.8 Effect of magnetization of isothermal treatment
holding time at each temperature.
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Fig.9 Magnetization curve of a Fe-30at.%Ni powder(5 um).
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Fig.10 Slater-Pauling curves of binary alloys.
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Fig.11 TTT curve on martensitic transformation of

Fe-30at.%Ni powder(5um).
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