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overview magnetic materials
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new magnetocaloric materials
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conventional preparation of La(Fe,Si),;

- casting 0
- anneal, e.g. 1080C/140 h
- optionally load with hydrogen 5k il
= long annealing times, ~ 10l i
= with hydrogen only powder f,,
S. Fujieda et al. 2005 % -15} -
F.X. Hu et al. 2005 (with Co) e
0p)
< 20k -
- melt spinning sl |
- short anneal, e.g. 1000C/2 h _
L a(Fey ggSig12)15Hy
_30 l l l l |
= only flakes or powder, 180 210 240 270 300 330 360
no shaped parts for heat exchangers T (K)

O. Gutfleisch et al. 2005
S. Hirosawa et al. 2006
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large pressure drops
in powder beds?

J.A. Barclay and S. Sarangi 1984 in A.M. Tishin and Y.I. Spichkin 2003
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Powder Metallurgical (PM) Processing of La-Fe-Si
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Powder Metallurgical (PM) Processing of La-Fe-Si

Isostatic Pressing: die- !
- 4— oressing CIP - die pressing N %
x \ T
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La(Fey 91551 0g5)13

powder blend of
Fe, Siand LaH,
(no melting at all)

milled to
F.S.5.5. <5 um

isostatically
pressed

sintered
at 1120C/4h

density = 6.6 g/cm3

polarization J (T)
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thermal hysteresis

temperature

change rate: 8 K/min
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La(Fe 0.8818i0.119) 13

—a— 2 kOe
—o—5 kOe
—fi— 10 kOe
—0— 16 kOe

temperature T (K)

180

temperature T (K)

with increasing
Si content

hysteresis decreases

210 and field strength
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field hysteresis field sweep rate: 4.3 kOe/min
La(Fe 0_8938i0_107)13 vvvv La(Fe 0.881S|0.119)13
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. |
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sintered La(Fe; 415C0,Sij 4g5)15
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thermal expansion of sintered La-Fe-Co-Si
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performance in a magnetic refrigeration prototype at
Risg National Laboratory for Sustainable Energy

10| =
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Adiabatic temperature change measured at Risg
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Hydrogenation of sintered La-Fe-Co-Si
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Conclusion

- La(Fe,Si), 5 sucessfully prepared by powder metallurgy

- bulk material available after reactive sintering for a few hours

- hysteresis decreases with increasing Si and Co content ** ﬁ . o)
/ Pl
- Curie temperature controllable by Co or H substitution £ [ N e
L ; #1/ \ S\ ;i/;ﬁ 5L N,
- entropy change similar or better compared to Gd 2,00&&;& ,lfﬁx 9{’{
0,00 / k%
- several kg with various Curie temperatures produced e e T

I—

- process upscalable on an industrial basis

- temperature span comparable to Gd
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