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Abstract A new P/M technique was employed for the fabrication of n-type Bi,Te. Se; s thermoelectrics. The new
approach, which is highlighted by vacuum powder encapsulation in aluminum tube and die pressing/sintering, demon-
strated a possibility to produce a high density( = 5% of total porosity) and sound sintered specimens. The highest figure
of merit obtained in these experiments was appeared to be 1.9x 107*/K for the case of the specimen of mean powder
size 195um compacted at 280MPa and sintered 500°C for 2 hrs. The Al tube showed no indication of chemical reaction

with thermoelectrics during the whole process including sintering.
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Fig. 1. Schematic diagram of Encapsulation/Die pressing/Sin-
tering system employed in this work.
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Photo 1. EPMA line scanning profile of (a) Al and (b) Te
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Fig. 2. Porosity variation of sintered specimen with compacting
pressure.(sintered at 500°C for 2hrs, powder size = 195um)

Ale] Bi,(Te,Se) Al A aebe] AlHel o ¢ okH3E AlTe,
(=2 AlSe) 329 ¢re =(F7 = 20004)¢ 4
&7] dFell T} o]ake} ukg-o] A EA] g Ao B AL
e

Bi,TeAl @4 £z2Ae] dAdd5el v)ale dr] 2 34
25+ carrier?] 5 % o] % 9]¢ phonond o] F &9
s ek 53] o]y e £2FMNEY 7T YT
FA ek, webA 272 R A5EAe HalMe
Az (A", 2425, F9ds 57 22495 94
E Aol v A= S s AA|A 242 2e ) gl

=

[eRe]
2 2¢ 22N ¥l o 7= HeE, oy

L



376 N A7A As5E (1997)

10
— m 420 MPa
8 |— o 280 MPa
L. 0
g or
= n
D o) o) ]
o) | S
] 4 ———n
Q. -
2 -
oL L o 1 o1

350 400 450  S00

sintering temperature(°C)

Fig. 3. Porosity variation of sintered specimen with sintering
temperature.(powder size = 195um)
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Fig. 4. Variation of porosity of sintered specimen with mean
particle size.(compacting pressure = 420MPa)
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Fig. 5. Variation of O, contents of powder as a function of mean
particle size (d).
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Fig. 6. Variation of thermoelectric properties of sintered speci-
mens with powder size.(compacted at 420MPa, sintered at 500
C for 2 hrs) (a) Seebeck coefficient and Figure of Merit (b)
electrical and thermal conductivity (c) carrier concentration
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Fig. 8. Variation of thermoelectric properties of sintered specimen with compacting pressure and sintering temperature.(mean pow-

der size = 195um)
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