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Abstract The semiconducting MnSi; ;; compound has been recognized as a thermoelectric materia with excellent oxidation
resistance and stable characteristics at elevated temperature. In the present work, we applied mechanica dloying (MA)
technique to produce MnSi,,; compound using a mixture of elemental manganese and silicon powders. The mechanical
alloying was carried out using a Fritsch P-5 planetary mill under Ar gas atmosphere. The MA powders were characterized
by the X-ray diffraction with Cu-Ka radiation, therma analysis and scanning electron microscopy. Due to the observed
larger loss of S relative to Mn during mechanical dloying of MnSi, .5, the starting composition of a mixture Mn-S was
modified to MnSi, g and then MnSi, g. The single MnSi,,; phase has been obtained by mechanical aloying of MnSi; g
mixture powders for 200 hours. It is also found that the grain size of MnSi;,; compound powders analyzed by Hall plot
method is reduced to 40 nm after 200 hours of milling.
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Fig. 1. Equilibrium phase diagram for Mn-Si alloy system.
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Fig. 2. X-ray diffraction petterns of various Mn-S aloy powders Fg. 4. X-ray diffraction petterns of various Mn-S dloy powders
subjected to MA for 200 hours. subjected to MA and subsequently heated up to 700°C.
! T T T T T I T T T I ' T T T T T I I T I I T
° Cu-Ka radiation
A Mn
o Si
A MnSi173
T
. [e)
S ) MA 0h
5 MnSi1.73 s < 1/4 a °
~~ MA 200h a J NN l o o
2 R= ]
E e o
g &
b z
% MnSi1.83 ‘B
= MA 200h 5
L
= =
(3
s
MA 200! A
a a s, MA 150h
A
A
. . . h‘ A a MA 200h
[N R R P BTSN S At R VO oA
100 200 300 400 500 600 700 20 25 30 35 40 45 50 55 60 65 70 75 80
Temperature (°c) 20 (degree)

Fig. 3. DSC spectra of Mn-Si dloy powders as shown in Fig. 2. Fig. 5. X-ray diffraction patterns of MnSi, g powders subjected
to MA for various time intervals.
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Fig. 7. DSC spectra of MnSi, g powders as shown in Fig. 5.
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