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Research for Solder Paste in Metallic Glass System for Thermoelectric Modules
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Absract: We researched about a bulk metalic glass system as an additive to an Ag paste for high temperature
thermoelectric modules. Bulk metallic glass (BMG) ribbons were produced by using a rapid solidification process (RSP)
under a cooling rate condition higher than 10°C/sec. We investigated BMG characteristics of the ribbons by means of
x-ray diffraction (XRD) and differential scanning calorimetry (DSC) in order to evaluate the glass transition temperature
(Ty) and the recrystallization temperature (Ty) lower than 400°C. A milling process was aso developed to apply the BMG
ribbons to a commercial Al paste as an additive for lower sintering temperature.

Keywords. Metalic glass, Ag paste, Thermoelectric modules, Brazing materials

1. M 8

ozl avlet 33 Al siAstr] gt A7t &
W5tA AP 1 Qlet. TH4stEl e SHAOUA] AE S
AletErA HjES Z7tA|ZIon, o]2 9ls] LAl gt
AE BAYAZIL ot AEA WAz |l a8
Qo q&]Q] oF 30%0]1L, 70% ©o]A4re] o x| |
2 x|k [1]. fﬂrEJr*i Gox| et A7) A]
7t Al W¥igto] 7158t dA7|&L ALsto] mF
48 [GA] Gl ] 2 Qo (2]

o]7] %’46}1 earet A=

Q s HFe AT

BRA2AY] ARS57

=1 e S

to 1o nR rlo l‘-[D 2

Ba)
o

i
o

i
MOQ
o rﬂ

o

=0
e
ngge
A
1.
St 3l

S
oo

A

il
EJ_

)
it
g3
(@]

o
o E

o

o]
o= s

o
> =2
yo T
rr o

ro 2 fn
for
o
o)

=
)
18
N
)
2,

2
1u
tjo
i}
b

a. Corresponding author; smchoi@koreatech.ac.kr

Copyright ©2018 KIEEME. All rights reserved.

This is an Open-Access aticle distributed under the terms of the Creative Commons
Attribution  Non-Commercid  License  (http:/crestivecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercid use, distribution, and reproduction in any
medium, provided the origind work is properly cited.

2g]9] Ade7dol BRstti2y 1). ARe7de] Lrry
o FEIEAM 24 WAl 9 He] ASUA FElS) &
AaidZS =0l soldering 3to] AAst= Aol Q=
g ol AlRE7HE Eole ddo] Aok AlaErtE @
371 §1sl solder A3 ZYF YAo] ARGEIC
12 EH 258 solder 237 LRI *}ﬂﬂ% =

IsKel

A2X+= 7]E PAE
2 AHgET 9tk

8 solder9] TjE ZAQ1 PbAZ} 7[R QL
A, & 799 RoHS (HAMAIE Fallad AREAlSH
1E) 5 AR PAlE Es) A slEsoRE
7R 710l ol ¢t [3]. A WA 7]=2 transient
liquid phase diffusion (TLP) &%7|< 24 Bi-In-Sn

tiAlsto] Ag paste’l 2

\l‘

o ol #2845 VAL e AeE =2 s8R
= 7HAL e 220 A IMC 5= Oé*“lﬁ Ki
i E S e “J olct. sHA|RF thEFe] IMC &
2oM5taL FAdo] Al2]do] o l:,}HO] Qlct [4]
2 J&2s Ag-@r uz g P9l 54 pastes
Aste= WUol ot u]BEY 34 pastexs gHET



250 J Korean Ing. Electr. Electron. Maer. Eng., Vol. 31, No. 4, pp. 249-254, May 2018: S-H. S0 & al.

Aluminum electrode

e
0008
Ny

ceramic plate

High temperature solder

thermoelements

Fig. 1. Schematic diagram of a multi-couple thermoelectric module
interfaces.
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Fig. 2. (&) Rapid solidification process, (b) metallic glass ribbons,
(c) high energy bal mill, and (d) planetary mill.
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a ~Ag AI-MG Inter—dlffusmn of Al and Ag Ag sintering Al-Ag eutectic

Fig. 3. Electrode contact formation mechanism. (a) Cross section of AI-MG/Ag paste printed on Al electrode, (b) interdiffusion of
Ag and Al occurs at the interface, and (c) the Al-Ag eutectic liquid accelerates the sintering of Ag particles [24].
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Fig. 5. Smooth XRD profiles without sharp peaks confirm their
glass structures.
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Fig. 6. Results of PSA analysis of metalic glass ribbons after
pulverized at various times and XRD profile of pulverized for
40 min (inset).
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