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(b) |
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Fig. 2 XRD patterns of hot-extruded Zn,Sb; bulk samples containing (a) 0%,
(b) 1%, (c) 3%, and (d) 5%SiC.
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Fig. 3 SEM images of the Fracture surfaces of extruded Zn,Sb; samples after 4-point bending
tests. (a) 0%SiC and (b) 1%SiC. (c¢) and (d) are magnified images for the areas of the white
frames shown in (a) and (b), respectively.
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Fig. 6 Temperature dependence of the Seebeck coefficient
and electrical resistivity of extruded Zn,Sb; samples with
different amounts of SiC particles. The filled and unfilled
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respectively.

Zon T, DT, SiC R DB AR R &L Ao

2oL LB T U BELD B L0 B A BMRE RO REEDHED TR RKELRD
AR TARERITHINL - DEE X BND, LLARNS, 1%INE 5%EIMTExFiuE
ERE72ENT2L Zn,Sby DRFEE /2 HE St 1 1 E R T BB E R A~D BN KEINEDLEE

ZHID,
o~ 1-2 T T T T T T T T 2 T T T T
< | i
g ]
z I | Nist -
z 1 &
5 0.8 o
5 o——o-o—o—&-o\o/b/o\’/‘\/o ] qé
5 r | = 1F .
3 o
g 0.6 o
4 B

= [ O o%sic | | 2gs| O 0%SiC |
E 04 O 1%SiC | O 1%SiC
s | A 5%SiC | | ' A 5%SiC
H 0‘2 Il L Il L Il L Il L 0 Il L Il L Il L Il

300 400 500 600 300 400 500 600

Temperature (K)

Temperature (K)

Fig. 7 Temperature dependence of thermal con-  Fig. 8 Temperature dependence of dimensionless
ductivity of ZnsSb; samples with different thermoelectric figure of merit of extruded Zn,Sbs

amounts of SiC particles.

samples with different amounts of SiC particles.

— 242 —



Fig. 8 1%, BEROTENVEEMEREFR L ZT OIRJEKIF M2 RULIZE D THD, 1%IIEEHZ DT
IE. 500K LA CHEFOMEUEHT EL T ZT 23U, 623K T ZT=1.84 L72>7, Fig. 6. Fig. 7 I
RLTZEDC, BVRE RPN TOEDY, B—_o 7RO INB L OELETIROEL T D
T ARELT ZT XUz, LU D3D | S%IRINEREN Tl k&7 ZT DI F&2RLTZ,

3.3 Zn,Sb; NIV M OBBHMEEICRIET SIC T/ AIFRMOTE

Fig. 9 (U AIE L7z Zn,Shy 7SIV IR DY 1 — A S & SiC R ORI EE DO REfRE RL
720 SiC TRMMEDOBNNZ ST, B —AE ST EH L TCNDZEN b5, ZhiE SiC ki H
B OO R R, BEO SiC K1 OIFEIZED Zn,Sbs 7 bbb s = O MHNZ D o LI
K325LEbis, Fig. 10 13, 4 s RBRICKO RO - iTREDO B EZ RLIZL DO THS,
1%SiC B -2 U T DL LD T FREE N K& A _E L7203, ZOHEBIT SiC R -2 iRIN§
HEMITIRE ~DE RIS o7, ZHUE, SiC R DY AXH/ NSO T, FRINEOHE N
WS TREEDAE LT KRDTEHEBZ ZBID,

T T T T T T T T T T T 140 T T T T T T T T T T T
_ 280+ . = o]
> &
=) = 120+ .
wn
L ] <
§ 260 =)
3 =
5 S 100f §
= 7]
w —
5 240+ 4 s
A2 3
I 5 80+ .
> &
2201 =
1 L 1 L 1 L 1 L 1 L 1 60LL L 1 L 1 L 1 L 1 L 1
0 1 2 3 4 5 0 1 2 3 4 5
Volume fraction of SiC (%) Volume fraction of SiC (%)
Fig. 9 Vickers hardness of extruded Zn,Sbs Fig. 10  Variation of flexural strength of
samples as a function of volume fraction of extruded Zn,Sb; samples with volume
SiC particles. fraction of SiC particles.

7285, PR URIE LT ZnySbs 7SV 78 ORBEEINEIZ DUV TR, TR TEIC KD BIE LTS R0,
1%SiC F /R -2 IINT 52 L2 do T, AREEEIME DK 50% M) EL7225, &5IZ SiC kL D&%
O T LRI E DO N RN NS D Z b B R LT, ZDIHIT, F /AR D SiC kL T-DE

AL O A ROHIAM, R L TR ERE /IS, EBRDUEN TR S

SA%IE, ZnySby 7SIV IR OREEEEIMEIZ KX T SiC KL A X DL R T 2B 03 H D
L bns,

PLEDFERNS T 2 AZXD SiC KL% ZnSbs il 1% B AT HZ LI~ T, BVEME K
TIND LRI, FXCHT RS [ E LT, WINENSOITHEMNT 58, BVENE ICEp R
BB 2D ENGIoT,

— 243 —



4. #5

ARFZETIL, Zn & Sb By RAE HRIFEE L CTHOW, RO TG L7 a2 2t ,
ZnySby 7SIV R O URIEZ B3 L OBVEMEE - ML IS I IE T R L ST A— 2008
L5 O EEIZ OV TN, B LO—TFT Zn & Sb MR OLZRIRZ LD
ZnSbs LG DGRk, BEOVEMEM TAZ LD 5- LA L 2 [RIRF ISR BL 9D Z &3 e &
iz UM HH L EEZE O NN T/8T A—H (%, ZnySby 7SV 7R OBVE MBI K& 2
Hz RENHHLUEBIOEWEHUSEE TR H LR S oBEEE O B 515, K
WRIED S T T UARIE LT Zn,Sby 7SOV 784 13, TESRD Ry T L AR e SRV
PEREFERLANKT 36%[0) B LT-, £7=, 7 /P AZXD SiCRi+% 1% EANTHZEIC LT, AEMHE
BT ES I, ST TR R E RO E - 1) B LTz, A%, FIHLUEIEL7Z Zn,Sb; /N
NI ORI DT 7250 ERLETHD,

BEE AWIRERITT IS0, MEE AIJFE2 AL A D EARAF 2B R 0> = 3484 1)
VELT, ZTICRL TR OEERLET,

EE P

1) T. Caillat, J.-P. Fleurial and A. Borshchevsky, J. Phys. Chem. Solids, 58 (1997), 1119-1125.

2) T.J.Zhu, X.B. Zhao, M. Yan, S.H. Hu, T. Li and B.C. Zhou, Mater. Lett., 46 (2000), 44-48.

3) T. Souma, G. Nakamoto and M. Kurisu, J. Alloy Comp., 340 (2002), 275-280.

4) L.T. Zhang, M. Tsutsui, K. Ito and M. Yamaguchi, J. Alloy Comp., 358 (2003), 252-256.

5) S.-C. Ur, L.-H. Kim and P. Nash, Mater. Lett., 58 (2004), 2132-2136.

6) K. Ueno, A. Yamamoto, T. Noguchi, T. Inoue, S. Sodeoka, H. Takazawa, C.H. Lee and H.
Obara, J. Alloy Comp., 384 (2004), 254-260.

7) K. Ueno, A. Yamamoto, T. Noguchi, T. Inoue, S. Sodeoka and H. Obara, J. Alloy Comp., 392
(2005), 295-299.

8) V. Izard, M.C. Record, J.C. Tedenac and S.G.Fries, Calphad, 25 (2001), 567-581.

9) Z. Chen, J. Tsujimura and F. Fujita, Proc. of 5" Int. Conf. on Mater. Process. for Proper. and
Perform., (2006), 190-192.

10) Z. Chen, J. Tsujimura and F. Fujita, Proc. of 2008 World Cong. on Powder Metall. &
Particulate Mater., (2008), 229-237.

11) GR. Miller and C.Y. Li, J. Phys. Chem. Solids, 26 (1965), 173-177.

12) J. Horak, J. Navratil and Z. Stary, J. Phys. Chem. Solids, 53 (1992), 1067-1072.

13) Z. Chen, K. Suzuki, S. Miura, K. Nishimura and K. Ikeda, Mater. Sci. Eng. A, 500 (2009),
70-78.

— 244 —



