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Nanocrystallization of Amorphous Fe;; sCu; Nb; Sij; s By Irradiated by Laser

CHEN Sui-yuan, LIU Chang-sheng, CAI Qing-kui, Ma Li-xia, TUO Jin-hong
(School of Material and Metallurgy, Northeastern University, Shenyang, Liaoning 110004, China)

Abstract Ferromagnetic Fe;s s Cu; Nbs Siys 5 By amorphous ribbon samples were exposed to CO, laser irradiation with
various powers (150 W, 200 W, 250 W, 300 W) and the same scanning speed (20 mm/s) in order to produce
nanocrystalline phase on the surface of amorphous Fe;3 s Cu; Nb; Siys 5 By. The nanocrystallization of amorphous Feys s
Cuy Nbs Siys 5 By radiated by CO, laser is studied by means of Méssbauer spectra (MS), transmitance electron
microscope (TEM) and X-ray diffraction (XRD). The crystalline phase is a-Fe(Si) ,it has four hyperfine structure ,
and the size of which is about 10~20 nm; the nanocrystalline evenly distributes in the amorphous matrix to form the
amorphous and crystalline composite structure, The amount of crystallization along with laser energy increases, The

control of the nanocrystal phase quantity can be gotten with the control of the laser treatment process parameters.
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Fig.1 XRD patterns of Fey; 5 Cu; Nbs Siys 5 By alloys
as-quenched (a) and laser irradiated at 300 W (b)
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Fig. 2 TEM images (a),(c) and EDPs (c¢),(d) irradiated
at 200 W (a),(b) and 300 W (¢),(d)
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Fig. 3 Mossbauer spectra of samples treated by different laser power. (a) untreated, (b) 200 W, (¢) 250 W, (d) 300 W
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Table 1 Fitting results of Méssbauer spectrum of the as-quenched sample

Méssbauer spectrum IS /(mm/s) QS /(mm/s) Hhf /(MA/m) Line area /% Phase structure
1(D) 0. 230 —0. 145 21 18.9 Amorphous phase
2(E) 0. 081 —0.026 20 35.9 Amorphous phase
3(F) 0, 145 0. 504 15 13.2 Amorphous phase
4(G) 0. 204 —0. 050 16 19.1 Amorphous phase
5(H) —0, 257 —0. 641 13 10.4 Amorphous phase
6(D 0.452 0.721 9 3.5 Amorphous phase
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Table 2 Fitting results of Mdssbauer spectrum of the sample irradiated by laser under power 200 W

Méssbauer spectrum IS /(mm/s) QS /(mm/s) Hhf /(MA/m) Line area /% Phase structure
1(D) 0.233 0.028 19 42.1 Amorphous phase
2(E) 0. 208 0. 090 14 41,3 Amorphous phase
3(B —0. 286 —0.251 12 3.9 aFe(SD
4G 0. 059 0.001 25 7.6 aFe(SD
5(H) 0. 340 0. 840 8 1.9 aFe(SD

6(D —0. 301 —0.414 19 3.2 a Fe(SD
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Fig.4 Amount of the nanocrystalline phase vs laser power
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