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Table 1  Parameters of the pulse magnetic field treating 

Sample 

No. 

Magnetic field 

intensity/�79.6 A·m

-1

 

Pulse frequency 

/Hz 

Treatment 

time/s 

A0 - - - 

A1 400 20 240 

A2 400 30 240 

A3 400 40 240 

B1 250 30 60 

B2 250 30 180 

B3 250 30 300 

C1 100 40 240 

C2 250 40 240 

C3 400 40 240 

D1 100 10 60 

D2 400 40 180 

D3 400 40 300 
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Fig.1  Mossbauer spectra of amorphous alloy samples before and  

after pulse magnetic field treatment 
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Table 2  The Fitting Results of Mössbauer Spectra of the 

Amorphous Specimens before and after Magneto- 

pulsing 

Sample 

No. 

H

a

/� 

79.6 kA·m

-1

 

H

C

/� 

79.6 kA·m

-1

 

Crystallization 

percent/% 

H

/�79.6 

kA·m

-1

 

A0 - - - 245 

A1 258 213 7.07 254 

A2 260 217 9.43 256 

A3 259 211 8.82 255 

B1 252 191 2.18 251 

B2 255 206 4.97 253 

B3 258 209 7.76 254 

C1 254 197 3.76 252 

C2 260 196 6.03 256 

C3 259 211 8.82 255 
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Fig.2  TEM micrograph (a) and SAD photograph (b) of 

amorphous alloy after pulse magnetic field treatment 
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Abstract: Amorphous Fe

78

Si
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 alloys were treated by low frequency pulse magnetic field. The temperature rise in the course of the 

treatment of pulsed magnetic field was measured by a non-contact infrared thermometer. The microstructure changes of amorphous 

specimens after treatment were observed by Mössbauer spectroscopy and TEM. The results show that the nanocrystallization of amorphous 

specimens can occur at low temperature. When the temperature rise is under 7 �, the precipitation content and the grain size of the 

nanocrystalline phase α-Fe(Si) with bcc crystal structure are about 2.18%~9.43% and 10 nm, Respectively. Compared with the original 

amorphous alloy, the double- phase (amorphous nanocrystaline) nanocrystalline alloy has obvious high mean hyperfine magnetic field. 
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 alloys; low frequency pulse magnetic field; nanocrystallization at low temperature; hyperfine magnetic  

field 
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