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A Study on Martensite Transformation of Fe-Ni Alloy Nanoparticles

Yeon-Tae Yu'

Minerals and Materials Processing Division, Korea Institute of
Geoscience and Mineral Resources, Daejeon 305-350

uko
=i =25

2003 69 18¢

20039 79 25¢ HEFAE

2

Abstract Fe-Ni alloy nanoparticles were prepared by ERC (Evaporation and Rapid Condensation) method, and
the crystal structure and the behavior of martensite for the nanosized alloy particles were investigated by X-
ray diffraction analysis. The relation between the rate of martensite transformation and the internal strain of
austenite was discussed. The lattice spaces of austenite and martensite for the nanoparticles agreed with those
of the bulk materials. The rate of martensite transformation from austenite and the internal strain of austenite
was reduced with decreasing the average size of Fe-Ni nanoparticles. It was thought that the residual austenite
in the Ni content range of 11~15at% was caused by the internal strain, and the residual martensite in the
Ni content range of 32~36at% had its origin in the high surface energy of nanoparticles.
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Fig. 1. Lattice spacings of (a) austenite and (b) martensite in
Fe-Ni nanoparticles as a function of composition.
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Fig. 2. X-ray diffraction profiles for Fe-Ni nanoparticles with
various compositions. (1800°C, 1.2Pa)
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Table 1. The volume fraction of martensite in Fe-Ni nano-
particles according to Ni content in master alloys.

Ni content of Fe-Ni alloy nanoparticles

master alloys (at%) Ni (at%) Martensite (vol%)

14.6 8.4 100
19.5 1.1 67
24.7 15.5 50
29.5 18.7 25
38.0 26.1 13
45.0 32.3

49.0 36.2 5
59.0 51.5
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Fig. 3. TEM photographs of Fe-32at%Ni nanoparticles obtained at various pumping speeds. (1800°C, 1.2Pa) (a) 0 //min (b)
100 l/min (c) 200 //min (d) 400 //min
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Fig. 4. X-ray diffraction profiles of f.c.c. (200) and b.c.c. (200)
for Fe-16at%Ni nanoparticles with different size. (1800°C,
1.2Pa)
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Fig. 5. Relation between average size and volume fraction of
martensite for Fe-16at%Ni nanopraticles.
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Table 2. Relation between surface energy for Cu particles.

Particle Particle Atom Rate of surface
Size Number in number in 1 and Volume
g particle energy (%)

5nm 5.69 X 10" 1.06 X 10* 5.51

10 nm 7.12 % 10" 8.46 X 10* 2.75

100nm  7.12X 10" 8.46 X 107 0.275

1 um 7.12X107%  8.46x10"° 0.0275

10 um 7.12X10° 846 x 10" 0.00275

0.1 mm 7.12 %X 10° 8.46 X 10'° 0.000275
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