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Abstract Mechanical alloying behavior of the PbTe intermetallic compound, which is used for thermoe-
lectric generation, has been investigated with milling time and ball-to-powder weight ratio. Formation of
PbTe alloy was completed by mechanical alloying of the as-mixed Pb and Te powders for 2 minutes at
ball-to-powder weight ratio of 2 : 1. In situ measurement of the abrupt temperature rise during the ball
milling process indicated that the PbTe intermetallic compound was formed by a self-sustained reaction
rather than diffusional reactions. Lattice constant of PbTe alloy f{abricated by mechanical alloying, O.
6462nm, was not varied with milling time and ball-to-powder weight ratio. This value of the lattice pa-
rameter is in excellent agreement with 0.6459nm, which was reported for PbTe powders processed by

melting and grinding.
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Fig. 1. X-ray diffraction patierns of Pb and Te pow-
ders, as mixed and mechanically alloyed at ball-to-
powder weight ratio of 2 : 1.
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Fig. 2. Phase diagram of the Pb-Te binary alloy'.
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Fig. 3. Variation of the relative intensities of Pb (111),
Te (102), and PbTe (220) diffraction peaks with mill-
ing time at ball-to-powder weight ratio of 2 : 1.

Fig. 4. Scanning electron micrographs of a) Pb powder, b) Te powder, and ¢) PbTe powder formed by mechanical

alloying for 2 minutes at ball-to powder weight ratio of 2 :

1.
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Fig. 5. X-ray diffraction patterns of Pb and Te mixed
powders, mechanically alloyed at ball-to powder weight
ratio of 10 : 1.
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Fig. 6. Variation of the lattice constant of PbTe inter-
metallic compound with milling time at ball-to-powder
weight ratio of 2 1 1 and 10 : 1.
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Fig. 7. DTA curves for Pb and Te powders, a) as-mixed and b) mechanically alloyed for 2 miniutes at ball-to~pow-

der weight ratio of 2 . 1.

- AZ7| P delAd Uk B ATelA
Pbs} Te 982 LS &E§sle] d8-HS 4
&2 A Fig. 7(a)9} #o] 325ColA Pbr}l &
gl 2loed, o] Ay Phe} 14 Tegl whgol
o) 341CoA s
At ol #E& F
ARde X-4 ﬁl*—i%i—éi 23} PbTe ©@alA]
o AU A% I
o o& FAHY PbTe Y& Fig. 83 ¢
A Ao 2 20um =79 Te ¥Lrch
nAd3 2350 ¢3IY g, 7ol A Te
AT (Fig. )3 A3 e FAe e
Ugith Te 988 2HT 2e PhTe s
2ol A7)t shestr]l fsiAl e PbTes] &4
o] TeEeo &a& Ly £ F olFojxo}
a7l o &ofl, 44 Pbet A Teo] wHgo|
o]t PbTe F4:7 s1§tEo] FAE Alving
Bohe Sal— &0 ofd olFojx Ao
Terg o

Fig. 7(b) e} ol 2R &3l PbTe& 9]
AAA 37l grgl ol
of &igk 49 A ¢ PbTe FAGA FAsE
o wd FAavh fEER Fdk o9k ¥
o ARG REA Ay Fig 3o debd X-A
gAardon HAYe PbTeo 7|1AH §d

Fig. 8. Scanning electron micrograph of the PbTe pow-
der formed by the reaction between liquid Pb and solid
Te during heating of the Pb and Te powder mixture.

AT g 4 AXshE Ao B3 URP
el olu] 2 le)4 25 %ke] Wele] o

PbTex o] 7|AA 337 9asgdee 3
e 4 ek



9298 st 5 E A A5 22 & (1995)

33 J7IAN &35 7|+

7\ A A gHiistol] o)@ PbTe 144371 3
o] ®A 718 FuaEly] 93t vial
Chromel-Alumel A A& Y 338to] in siluil
28 FAE vial W &x WetE S43
Avk. Fig. 9ol waf glg el A0 2101

AR
1

.1__

1
1
™H o]

25 T T T

20r .

Temperature ( °C )

i 1 "

0 500 1000 1500 2000

Milling time (sec)

Fig. 9. In situ observation of the temperature change of
the vial surface with milling time (ball-to-powder
weight ratio 2  1).
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