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The PbTe-Bi,Te; system

Hirai 1967 Golovanova 1983

Chami 1983 Karpinski 2002



PbTe-Bi,Te;
PbTe/PbBi,Te,

Solidification -Sharp interface
> -PbBi,Te, formed by the peritectic reaction
-Solubility of PbBi,Te, decreases
with decreasing temperature

-Maximum solubility determined
<er[ T

vV~ 0.3 mmh
G ~ 26.5 Kmm-

J. Mater. Sci. 46 (2011), 3846



Composition dependence
Scanning Seebeck measurements

PbTe-Bi,Te,

Collaboration with \

Prof. Jeff Snyder
(Caltech, present at
Northwestern U)

J. Mater. Sci. 46 (2011), 3846



Exploration in the pseudo-ternary system

Ag.Te “Widmanstatien struct.”
Armstrong (1960)

High zT

"LAST-18"
“Nano-dot”

Hsu et al.
(2004)

HAN

Ag-Te
precipitates

Pei et al.
(2011)

Sb,Tes

precipitates l Sb,Te,

PbTe-Sb,Te,
lamellae

lkeda et al.
(2007)

lkeda et al.
(2009)




Unidirectional solidification experiments

The PbTe-Sb,Te;-Ag, Te system Bridgman method



‘Microstructure map’ 09 (b012). oa508,
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Property mapping

Seebeck coefficient

Measurable with fine
spatial resolution (< 0.1 mm)

J. Mater. Chem., 22 (2012), 24335.



Property mapping
Thermal effusivity

Measurable with fine
spatial resolution (< 0.01 mm)

Collaboration with
Prof. Tsuyoshi Nishi

(Ibaraki U)

Thermochimica Acta, 659 (2018), 39



Spinodal in the PbTe-AgSbTe, system?

(Ag.Te)(SboTes)q 33
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it B & F K (NIMS) : cee
gyt Multiple diffusion

Ex. Co-Ni-Ti

Sintered

Annealed



A trial of a quarternary system

Al-Co-Ni-Ti

700 °C, 90 days
Sintered

Annealed

A. lkeda & T. lkeda, JIM (2016)
(NIMS)
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Application to the Al-Fe-Si system ()

Can determine existence range of each phase using point density?

Raw data Converted to density Low density points
(all data points plotted) (in the phase diagram space) removed



Temperature : 900[°C] i _
Times : 1,4,16[h] 30 200

Martin C.J.Marker, et al. : Intermetallics(Barking). 2011 Dec; 19(12): 1919-1929
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ATTRZERICE TEHRMERER (1)
Al-Fe-Si-Ca
’L'1*E
Fe
Fe(bcc)
FesSi,
AlFe(B2)/ / ALFe;Siy(t))
Alee\ / FeSi
Al:Fe FeSi
Al?j;’ezQ / edl,
A14Fel.78i(’511)/v
Al,FeS1,(t3) / ~ Ca
Al : i
ALFe,Siy(t) -, Alz( Si “h Ca

Fe

Si



ATTRZERICBITEHAMEIER (2)
Al-Fe-Si-Ti
Fe
AlFe(B%
Al Fe — LA :
A15Fe2\ ATTIEEWY T13A1
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Al T1

AN\

TiSi_ >TisSi; T15S1
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Fe-Al-Si-Ti 900°C 16h
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Al-Fe-Si-Mn

Fe
Fe
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Al
Mn

Si
Si

Mn
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