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Development of Nanostructured Materials

-understanding propety-structure relationships
-understanding the roles of alloying elements
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Chemical analysis by TEM
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3-D atom probe
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Site specific specimen preparation for 3DAP
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Laser assisted wide angle 3DAP
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D. Chiba, F. Matsukura, and H. Ohno,
APL 89, 162505 2006.

M. Kodzuka et al. Ultramicroscopy (2009) in press.




Nanostructure analysis of GalnN laser diodes for blue-ray devices
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Demand of permanent magnets for HV&EV
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Nd-Fe-B sintered magnets
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FIM specimen preparation using FIB
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Question #1
Why Hc increase by trace Cu addition?
Nd Dy Cu B Fe H, (kOe)
Sample (at.%) | (at.%) | (at.%) | (at.%) | (at.%)
NdFeB 146 |0 0 6.1 79.4 3.6
NdFe(Cu)B | 146 |0 0.13 6.1 79.2 13.6
NdFe(Cu)B
Annealing condition
under magnetic field
140kOe, 550°C x 3 h
guench without magnetic field NdEeB




Serial sectioning BSE images

NdFe(Cu)B

3D tomography of Nd-rich phase




HR BSE images of GBs of Nd-Fe-B magnets

HREM of grain boundaries of Nd-Fe-B magnets
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3DAP analysis of grain boundary
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3DAP analysis

Fe NdFe(Cu)B

1.0
—B Composition Profile
B os L Fe
: —Nd
Cu
c —0
S 06
é— stoichiometry:
Cu 8 oal ' , *"v Il ok Nd;,Feg,Bg
I A
LR i
02| T ‘ﬂ i \" Wwwm lf ¥ "1 o |
i
(@] 0.0 bt kb st
0 5 10 15 20 25
m Distance/nm m
—30nm NdzsFe,gCuy; Oz Nd,3FeqCu,Bs0,
As sintered Annealed

[ 7INd, Curich
[ ]Ndrich




Nd-Fe-B sintered magnets

Nd-rich
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W. F. Li et al. IMMM, (2009) in press.

Hydrogenation Disproportionation Desorption
Recombination (HDDR) Process

tDR

B00~850°C
inH, in Vac
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Grain boundaries of HDDR powder
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3DAP analysis of HDDR powder
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H_ increase by optimizing interfacial

nanostructure
40
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Summary

*There is a large potential in developing higher
performance magnetic materials by controling
nanostructures

*Nanostructure characterization by 3DAP/TEM is
particularly useful to obtain critical information on
designing nanostructured magnetic materilals

*Laser assisted wide angle 3D atom probe expands
the application area of 3DAP  including
semiconductors and their thin film devices
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