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Interface Sability of Skutterudite Thermoelectric Materialg/TiggAl1»

ZHANG Qi-Hao'?, LIAO Jin-Cheng', TANG Yun-Shan', GU Ming',
LIU Rui-Heng', BAI Sheng-Qiang', CHEN Li-Dong'

(1. State Key Laboratory of High Performance Ceramics and Superfine Microstructure, Shanghai Institute of Ceramics, Chinese
Academy of Sciences, Shanghai 200050, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Interface stability is one of the key issues determining the service reliability and life of thermoelectric de-
vices. For skutterudite-based thermoelectric devices, the barrier layer is required in order to restrain the inter-diffusion
between the hot-side electrode and skutterudite matrix. In this work, TiggAl;, was selected as the barrier layer. N-type
Yby3C04Sb»/TiggAl»/Yby3C04Sby, and p-type CeFe;gsMny 15Sbyo/TiggAl,/CeFes gsMny 15Sb, thermoelectric joints
were prepared by one-step hot pressing sintering method. The evolution processes of contact resistivity and micro-
structure were studied through accelerated aging experiments. The results show that the contact resistivity of n-type
joints increases slower than that of p-type joints under the same aging condition. Activation energy for n-type and
p-type joints is 84.1 kJ/mol and 68.8 kJ/mol, respectively. Growth of the inter-metallic compound layer and cracking at
the AlCo/TiCoSb interface result in rapidly increased contact resistivity of n-type joints. For p-type joints, the difference of
coefficient of thermal expansion between CeFe; gsMn 15Sb;, and TiggAl;, becomes the main reason for the cracks.
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Fig. 1 Variation of specific contact resistivity (p.) with thermal aging time and temperature: (a) n-type Yby3C04Sb,/TiggAl;2/Yby3C04Sbys;
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Fig. 2 As-prepared n-type Ybo3C04Sb 5/ TiggAl;2/Ybg 3C04Sby, interface (a) SEM image;
EDS mapping results of (b) Co; (c) Sb; (d) Ti; (e) Al and (f) EDS point analysis location
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Tablel EDS point analysisresults

Point Co/at%  Sb/at%  Ti/at%  Al/at% Yb/at%
1 0 36.74 63.26 0 0
2 0 59.19 33.87 6.94 0
3 30.11 31.01 33.23 5.65 0
4 48.04 0.49 3.75 47.72 0
5 56.36 33.14 10.50 0
6 66.92 33.08 0 0
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Fig. 4 SEM images of n-type Yby3C04Sb;,/TiggAl15/Ybg3C04Sby; interface after thermal aging
(a) 550°C, 38 d; (b) 575°C, 38 d; (c) 600°C, 38 d
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Fig. 5 As-prepared p-type CeFe; gsMny 15Sb1,/TiggAlj/ CeFes gsMny 15Sby, interface (a) SEM image; EDS mapping results of
(b) Ti; (c) Al; (d) Fe; (e) Sb; (f) Mn; (g) EDS line scanning location, and (h) the corresponding result
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Fig. 6 SEM images of p-type CeFe; gsMng 15Sb2/TiggAl/CeFes gsMng 15Sby, interface after thermal aging at 550°C  for different days
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Fig. 7 SEM images of p-type CeFes gsMny 15Sb1,/TiggAljo/CeFes gsMng 15Sby, interface after thermal aging



894 /1 A = =

i #3335

TEMFZEET, T n BURES, p 2
FERmARRESER, HEEFERET p H
CeFes gsMng 15Sby, #48L 5BH 4 )2 Tigg Al FIFAEZIK R
ez R(E 8), MIF~AE HE s AR 100, 5 41,
WA Rl R, EAGE, TESEIE TigsAlr, 4,
HiE Fe LR EHEE 6(c)f(e)), AR EE LR
N Tiv ALl Fe, =FnRmBIE LA N1 01003,
M Fe JTLRMY BUSHIR SKD JEAALE Ry, Ink 4L
=

16 )
~14F |
¢ 12 f )
S
S ..m“mmlllmll
~ 00 .I...

E ‘....
O gL @ n-type Ybo3Co,Sbi, 7
@ p-type CeFe; ssMny 15Sb;,
6 B TigAl,™ |

0 100 200 300 400 500 600 700
Temperature / C

B8 BkkAFAZ K 22 b R B2 1 A2 1 i 25
Fig. 8 The variation of thermal expansion coefficient of dif-
ferent materials as function of the temperature
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