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º·¤Ñ´Â�Í

ÈÖ¡ÉÒ¼Å¢Í§¡ÒÃà¼ÒÍºµ�ÍÊÁºÑµÔáÁ�àËÅç¡á¼�¹ÍÐÁÍÃ�¿�ÊÃÔººÔé¹¢Í§ Fe40Ni38B18Mo4

ÍØ³ËÀÙÁÔ¡ÒÃà¡Ô´¼ÅÖ¡ÇÑ´â´Â DSC ÁÕÊÍ§ª�Ç§ ¡ÒÃà¡Ô´¼ÅÖ¡ª�Ç§áÃ¡àÃÔèÁ·ÕèÍØ³ËÀÙÁÔ 423.2◦C áÅÐ
à¡Ô´¾Õ¤·ÕèÍØ³ËÀÙÁÔ 434.1◦C ª�Ç§·ÕèÊÍ§à¡Ô´¼ÅÖ¡·ÕèÍØ³ËÀÙÁÔ 499.3◦C áÅÐÊÔé¹ÊØ´·ÕèÍØ³ËÀÙÁÔ 531.9◦C

à¼Òá¼�¹ÍÐÁÍÃ�¿�ÊÃÔººÔé¹·ÕèÍØ³ËÀÙÁÔ 400◦C,430◦C,450◦C,470◦C,490◦C,510◦C áÅÐ 540◦C ã¹
àµÒà¼ÒÍºÀÒÂãµ�ºÃÃÂÒ¡ÒÈ¡�Ò«ÍÒÃ�¡Í¹à»�¹àÇÅÒ 2 ªÑèÇâÁ§ ´�ÇÂÍÑµÃÒ¡ÒÃãË�¤ÇÒÁÃ�Í¹ 5◦C

µ�Í¹Ò·Õ ¼Å¢Í§àÍç¡«�àÃÂ� Ố¿á¿Ã¡ªÑ¹¾ºÇ�Òá¼�¹ÍÐÁÍÃ�¿�ÊÃÔººÔé¹·ÕèÂÑ§äÁ�à¼ÒáÅÐà¼Ò·ÕèÍØ³ËÀÙÁÔ
400◦C ÁÕâ¤Ã§ÊÃ�Ò§à»�¹ÍÐÁÍÃ�¿�Ê·Ñé§ËÁ´ ¼Å¢Í§àÍç¡«�àÃÂ�´Ô¿á¿Ã¡ªÑ¹¢Í§á¼�¹ÍÐÁÍÃ�¿�ÊÃÔººÔé¹
«Öè§à¼Ò·ÕèÍØ³ËÀÙÁÔ 430◦C áÅÐ 450◦C ÁÕ¾Õ¤¡ÒÃàÅÕéÂÇàº¹¢Í§àÍç¡«�àÃÂ�·Õè¡Ç�Ò§«Öè§¾ºÇ�ÒÁÕ¡ÒÃà¡Ô´
â¤Ã§ÊÃ�Ò§¼ÅÖ¡¢Í§ FeNi3 ¢¹Ò´ 9-10 ¹Òâ¹àÁµÃã¹á¼�¹ÍÐÁÍÃ�¿�ÊÃÔººÔé¹ àÁ×èÍà¼Òá¼�¹ÍÐÁÍÃ�¿�Ê
ÃÔººÔé¹·ÕèÍØ³ËÀÙÁÔ 470◦C, 490◦C áÅÐ 510◦C ÁÕ¡ÒÃà¡Ô´â¤Ã§ÊÃ�Ò§¼ÅÖ¡¢Í§ (Fe,Ni,Mo)23B6 áÅÐ
ÂÑ§¾ºâ¤Ã§ÊÃ�Ò§¼ÅÖ¡¢Í§ FexNi23−xB6 àÁ×èÍà¼Òá¼�¹ÍÐÁÍÃ�¿�ÊÃÔººÔé¹·ÕèÍØ³ËÀÙÁÔ 540◦C

ÁÕ¡ÒÃà»ÅÕèÂ¹¤�ÒáÁ¡¹Õä·à«ªÑ¹ÍÔèÁµÑÇã¹ÊÒÁª�Ç§ÍØ³ËÀÙÁÔ·Õèà¼Ò¤×Í ª�Ç§áÃ¡à¼Ò·ÕèÍØ³ËÀÙÁÔ
ÃÐËÇ�Ò§ 400◦C ¶Ö§ 450◦C ª�Ç§·ÕèÊÍ§à¼Ò·ÕèÍØ³ËÀÙÁÔÃÐËÇ�Ò§ 470◦C ¶Ö§ 490◦C áÅÐª�Ç§
·ÕèÊÒÁà¼Ò·ÕèÍØ³ËÀÙÁÔÃÐËÇ�Ò§ 490◦C ¶Ö§ 540◦C ¨Ò¡¡ÒÃÇÔà¤ÃÒÐË�´�ÇÂÁÍÊàºÒÇàÍÍÃ�Êà»¡âµ
ÃÊâ¤»� ÁÍÊàºÒÇàÍÍÃ�Êà»¡µÃÑÁ¢Í§á¼�¹ÍÐÁÍÃ�¿�ÊÃÔººÔé¹·ÕèÂÑ§äÁ�à¼Ò áÅÐá¼�¹ÍÐÁÍÃ�¿�ÊÃÔººÔé¹
·Õèà¼Ò·ÕèÍØ³ËÀÙÁÔ 400◦C ÁÕ·ÔÈ¢Í§áÁ¡¹Õä·à«ªÑ¹äÁ�ÍÂÙ�ã¹ÃÐ¹Òº¢Í§á¼�¹ÍÐÁÍÃ�¿�ÊÃÔººÔé¹ ¨Ò¡
¡ÒÃ¿�µÊà»¡µÃÑÁ¢Í§ÁÍÊàºÒÇàÍÍÃ�ã¹ÊÒÁª�Ç§ÍØ³ËÀÙÁÔ·Õèà¼Ò ¾ºâ¤Ã§ÊÃ�Ò§¼ÅÖ¡¢Í§ÊÒÃ»ÃÐ¡Íº
¢Í§àËÅç¡ÊÒÁª¹Ô´ (FeNi3 or (Fe,Ni) solid solutions) ¼Å¢Í§àÍç¡«�àÃÂ�´Ô¿á¿Ã¡ªÑ¹áÅÐ¤�Ò co-

ercivity ¢Í§ÍØ³ËÀÙÁÔª�Ç§áÃ¡·Õèà¼ÒÊÃØ»ä´�Ç�Ò ÁÕ¡ÒÃà¡Ô´¼ÅÖ¡¢¹Ò´¹Òâ¹ã¹á¼�¹ÍÐÁÍÃ�¿�ÊÃÔººÔé¹·Õè
à¼Ò·ÕèÍØ³ËÀÙÁÔ 430◦C áÅÐ 450◦C
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ABSTRACT

Changes in the magnetic properties due to isothermal annealing for 2 hours at

annealing temperature (Ta) at 400◦C, 430◦C, 450◦C, 470◦C, 490◦C, 510◦C, and 540◦C

of cut Fe40Ni38B18Mo4 amorphous ribbons were investigated by different methods. The

methods used were Differential Scanning Calorimetry(DSC), X-ray Diffraction (XRD),

Mössbauer effect Spectroscopy (ME), and Vibrating Sample Magnetometer (VSM). A

DSC scan of an as-cast ribbon showed the presence of two exothermic peaks, the first

beginning at 423.2◦C and peaking at 434.1◦C and the second beginning at 499.3◦C and

ending at 531.9◦C. The XRD patterns of the annealed ribbons showed the formation of

FeNi3 nanocrystallites in the lower Ta ribbons and (Fe,Ni,Mo)23B6 crystallites in the

ribbons annealed above 470◦C. Additionally, the FexNi23−xB6 crystallites also formed in

the annealed 540◦C ribbon.

Different behavior of saturation magnetization were seen in the ribbons annealed

between 400◦C and 450◦C, between 450◦C and 490◦C and between 490◦C and 540◦C. The

ME spectra of the ribbons annealed in the three different temperature ranges also pointed

to the presence of three crystalline Fe-compounds (FeNi3 or (Fe,Ni) solid solutions)in

these ranges. The XRD patterns and the coercivities (Hc) of the lower Ta ribbons point

to the formation of nanocrystallites in these ribbons.
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