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Preparation of Low-Cost Substrates for Thermoelectric Modules
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Abstract

The ceramic clay added aluminum oxide (AL,Os;) substrate by ceramic process to
decrease hardness of AL,O; pure and fabricate low-cost substrate for thermoelectric modules.
Crystal structure and microstructure of the substrate were measured by using the X-ray
diffraction and scanning electron microscopy techniques to predict powder and grain sizes. The
Vicker hardness and density were measured by Micro Hardness tester and Archimedes method
to compare commercial. It results showed the ALO; + ceramic clay phases and obtained
powder and grain of micrometer sizes. The Vicker hardness is decreased with increase elastic

properties. The mean density value has been nearly commercial.

Keywords: low cost substrate; Al,O5; + ceramic clay; thermoelectric modules
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1. lnsevaiifeusanled (ALO,) UTANT 99.9% 1NUTEW Sigma-Aldrich AuwIINAINUIEN
paunaLAaY Lazlnalifialeanaged (PVA) 91nU38W Ajax Finechem Pty Ltd
2. anvazlangvesiangiuseslsznaumelasiaiianin 1a5w@inaseaugania TwInNIasNTy
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wawozgiifloveenledugvdiuiueniinuazindlaiaueanesedlusasdin 0.5 ¢ : 15 g :
0.6 ml faeFBvsioun (ball milling) [12] Tuguaua 2.50x2.54 cm” Meiatesdlansednumuieamiu
#u 266.56 MPa Lileliilsiangiuseamun 1 mm uduwadinigumndl 1180 °C Wuran 5 Halus uanad

gﬂﬁ 1

106



213ATIVINTUR NGB VA 9 sAnE

U 9 atuiivay 2 Asviau-fugneu 2557

(@ (b)

o =

JUN 1 (a) Tangusesiwieald (b) Jangiusedluriswnain

TaanunuuduLuvInnesmeesemadeunuLiasEaugania (HMV-2, Shimadzu) faaau

WMUUGEeSea density kit (MS-DNY-54, Mettler Toledo) Jwesizwilassadnwdndemaianis

Weuuuveasedend (XRD, LabX 6100, Shimadzu) uwagdannlasiasananssaiuganIamenaes

JansIfBianasauLUUALNUTS (FE-SEM MODEL: HITACHI-S4700)
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Aty SEM  veshuesiin exgliflowsenled wavergiifleueanlednauivauiesiing
asvene 1.0 k, 10.0 k Uag 30.0 k WARIAITUN 3 WUIUVUIATDIHIAULTIEN availiilovoanles way
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= a a1

avgliloneanlynnaniuiuesindaruseanas 0.5-1 um, 50 nm and 0.1 um ANNEIRY NTNNIVBT

availifoneanlydnanduiuesindanuazidununnyiliamnsetusuldigliwmnvaginsnndn

30.0k

30.0k
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30.0k

JUN 4 nane SEM vasuiuiuesiin sxgiiiluneanled wavergiilleneanlennaumuesndn
Ainaevene 1.0 k, 10.0 k wag 30.0 k
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sonlAnaNAueIdnuay TangIUTRINYIRINAIN UARIAINIT1NN 1

A13197 1 Anusdanurininesuaganamukivremsiuesiin svglilloueanlyd uavezaliiew
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PRIIAN ﬂ’JWlJLL%QLLUU%ﬂLﬂE]% AMUNUILUY
(HV) (g/cm’)
Ceramic Clay 355 2.496
ALO, 335.8 2.629
ALO; + Ceramic Clay 390.4 2471
Commercial 400 2.503
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Fangrusouniouldannisezgiiflensenlednauiviuesiindionszuunsmaesniing
wanzaueUSinauargungd vililiYangusediienuudauuinne Sonassediduszann 390 HV way
fausunuiulndifssiuviowmaintssina 25 ¢/em’ felunuafodannsaniontangusedid
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