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Production of microescopic magnet with rapid cooling method
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This paper presents results obtained in development of Nd-Fe-B based micro permanent magnets by using rapid

cooling techniques for applications in micro magnetic actuators.

The samples are produced by using the spinning

method in rotating liquid. Since it is necessary to select suitable coolant as a rotating liquid for the spinning method,
we choose a heat treating oil. It has low density, high ignition point and low activation in regard to neodymium. The
coolant layer, which is called double layer system is made by water and the heat treating oil. As a result, we were able
to make wire that contained neodymium enough. Though the coercive force is small, but thermal-magnetic character
showed the existence of Nd,Fe ;B Phase. These samples have the possibility of improving the coercive force by

changing the crystal structure through heat treatments.
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Fig.1 In- rotating-liquid-spinning apparatus.

Table 1 Chemical composition.

(Coolant : water)

0.182MPa & L7, BCRF HIZ LD & HFEDE sample | Na[wt%] | Felwt%] | Blwt%] | X[wt]
IR A 1D 72 01E, "ERES, [BlRikE R T @ 2100 | 7800 | 100
WTINH/NEWEIBEE LN E W OIRERDHD = & @ 4.00 96.00 100
MOETE LT ENRIE DR CE T AR KT A ® 354 9633 | 0.13
L, 0 & XA T &0\ O EHE S TERL A @ 3.00 96.00 | 1.00
T TWB[3], BEEMENT DRI, AAPIT+H5y ® 250 | 9740 | 010
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Fig.2 Photo of the breaking surface (sample ®).

Table 2 Chemical composition.

Nd[wt%] | Fe[wt%] | Blwt%] | X[wt%]

VERLZ IS ENE I A &2 W3, DOFEL Crismie s Sample
(5 = L R o T, ZOBE L LTEZ B @ | 1900 | 7900 | 200
B DI Nd ISEH AR TH D, BTk 1900 | 7850 | 250

@X=Cr 19.00 79.00 1.00 1.00
doXx=cr 19.00 78.50 1.00 1.50

(Coolant : double layer with water and oil)
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Fig.6 Field intensity versus magnetization of Fig.9 Temperature versus DSC output of
Nd,oFe;sB;Cr; wt% sample. Nd;oFe,sB, wt% sample.
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Fig.17 Surface of Nd;oFe7oB, wt% sample
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