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ABSTRACT X-ray diffraction and TEM analysis were used to study the phase transition and mi-
crostructure variation of MmNis_,(Co, Al, Mn), /Mg powder mixture in the process of high energy milling.
The experiment results proved that the solid state reaction took place between MmNis_ .(Co, Al, Mn),
and Mg during milling and nano—phase composite structure was formed. By accurate lattice constant
measurement and estimation of the formation heat, a mechanism of solid state reaction was proposed. Fur-
ther more, structure variation of the nano—phase composite obtained by milling in the annealing process
was also investigated The measurement of hydrogen absorption properties proved that the properties of
nano—phase composite hydrogen storage alloy prepared by ball milling are better than the conventional
MmMj5 alloy.
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Fig.1 The X~ray diffractograms of MmNis_ . (Co, Al, Mn) —
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Fig.2 The dependence of average grain size and atomic level
strain of LaNis and Mg phase on milling time in
MmNis_,(Co, Al, Mn); —30Mg powder
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Fig.3 Morphology and electron diffraction pattern of MmNis—:(Co, Al, Mn): —10Mg specimen obtained by milling for 20 h

(a) bright field image

(b) electran diffraction pattern

(c) dark field image formed by 222,114 reflection of LazMg; 7 phase
(d) dark field image formed by 300 reflection of LaNis phase
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Fig.4 The X—ray diffractograms of MmNis . (Co, Al, Mn);—
30Mg powders annealed at 400 'C for 0.5 h after milled
for 0.5 h (a) and 20 h (b)

\

|

‘( © 30Mg at 15C

| a Pure MmNig at 26°C
\

Pressure, MPa
o
S
-l

L ] L H - ——
0 0.5 1 1.5 2 25
Hydrogen absorption quantity, mass fraction, %
L,

5 IREE 20 h MmMs—-30Mg A &2 REHN MmMs
SeEERTHRE PCI Hk

Fig.5 Hydrogen absorption PCI curves for the MmM5-—-30Mg
composite hydrogen storage alloy prepared by milling
for 20 h and MmM5 prepared by melting
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Fig.8 The dependence of lattice constant of LaNis phase in
the MmNis_.(Co, Al, Mn); —30Mg powder on time of
milling
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