W38 10 HBEEERMBIEIE Vol.38, No.10
2009 4 10 H RARE METAL MATERIALS AND ENGINEERING October 2009
J5z ol AN
B2 15| & Half-Heusler 5%
o o \H- &b
1
Zr;, Ti,NiSng 975Sbg 025 & E IR B BE
(25 F, B %, RO, B R, AHF, AR
(WL K% WM RHE & A=, WL S 310027)
W E. RHBEFEBHLEART Zr,TiNiSnge7sSbe.s (x =0, 0.15,0.25,0.5) %t Half-Heusler #4 LA R}, X 24751 45

RERPr& G0 M. X THIITE, SFHERZES T 5% Half-Heusler &M . [FIRHFST T Ti R
BN A P 4 A5 M R PE BB RS2 . 45 SRR W1 ZeNiSno.e75Sbo.oas & A HEAT A M BUC R PR R AT &, iR &

W1 M LB R RE . B0 T DUSE MR R HO B R RE

PESESES: TG146.175 XEkFRIRAG: A

TG MR E AT LU & 40 ZT I B K, 4125 0.45.
K4#1A: Half-Heusler &4 MM Bl BI04 Hekae
XEHS: 1002-185X(2009)10-1831-04

WAFoR, B4 PR ST R Ae 6 )8 H &3 ™h 2, BT RE
AR B 5 52 B0 NATT I FE R . A S AR R
(e R N AR5 A |7 A ¢ S 5T % S W S = 22 A
\\\\\\\\ o FRHUMRLR] F el 280N BT S B AR B ) AR
B, B ZE A RTTE S A, BRA M KTE
B HaKURD THYE— R0 HIE R
A B AL 2 B T L R R M A S A, AL e 3 4
K I 5T 3 B P AR T R T v R A R R R R
KA MGE O A PR R P RE

M EL R G ol Ve Re il L ENABANE 2T &
N, ZT=Td olk, X T & TR, a & Seebeck %
B, o R GE, ot FHx, o rRoh DR BT,
SRR TR R R E SRR A1
RN ARG, DU B S Ao

13K ANiSn (4=Ti, Zr, H)] Half-Heusler & %
SE M A A R, I B ST MgAgAs Ba iR 4K,
25 1) K F43ml"!, ANiSn & Half-Heusler £ 4x /2 —ff
AEREN R SRR, R ER AR E (L 1x10™
Q'm) FlE ) Seebeck REL (£ 200 uV/K), {HI[AI
HEKSEPPGE R CZHET 10 WmKD. FrbL, EREF
R G () H PR B 1 2l B FRAR VT %, JE ANiSn KA 4
AR AR U B — A )

Uher 25V RILAE Sn f7457% 0.5%~1%/1 Sb J&,
ZrosHfosNiSn [1) HE PE BB 15 2] Kl fE 2435 . Bhattacha-
rya”’ %} TiNiSn JE 44211 Sb B 2058 KB, Sb Kt

F= HEA: 2008-09-18

BIAE 1%~5% 18], HA B 5% TiNiSngesSbe.os
FIRINR N AR T 30 uV-K*em™, ££ 650 K I,
FIEF T 70 pV-K*em™, J& H AT C A0 AE B
Half-Heusler M kL2 —. A {7 J5l 7 BUR AT 4 5 26 KR
PF#{%. Hohl ZUMoudeh: M THRMBEMZE Tiv Zr
R HE %5 0 2 J5U 7 S AN R RO ol [ 9 4R T 5 R 1 o BOAR
TG 3 IR 00 3 B 0 7O R RO AE R, BRI T
I GEH, BT Ti. Zr M Hf ZFEIGE, BArkm
i, T DUBCAR G HLE RE OB AR N o Zieg sHE, sNig sPd) -
Sng.eeSboor 7E 800 K {1 ZT {HikF| 0.8, & Hurukk
Half-Heusler 14L& %753 2 ¥ i K ZT 18 .

HHl, 7E& )% ANiSn % Half-Heusler & &£ X%
FH B AR v B IS R ROk KR axik, IR A
T AR A 46 B0 B A1,k T SR H AT (1 SR 4L 40
HH L A (5~7 d) R KRERE, 80 T AR
(R 6 AR R 2 S 2 ko AT 90 R BT I v A
BN CJLar Bl PRIE S e T A0 Zr, Ti,Ni-
Sng.o75Sbg.ozs FEM AL EL, FFRRANIFE Zr/Ti bl L&
PR AN & SR PERE I

[l

1 X Iy

¥ Zr (99.99%). Ti (99.999%). Ni (99.999%). Sn
(99.9%)+ Sb (99.999%)3% Zr,, Ti,NiSng.97sSbg 025 (x =0,
0.15,0.25,0.5) AN EE R E, b Shid &
3% LAV A7 JLHE R0 B R o K JRURHE A S TN KA

E£WmHE: HK “863” ikl (2007AA03Z234); “973” 1% (2007CB607502); MK HARRIEE S (50601022 Fl 50731006)
TEEE N 225, W, 1986 44, WL KA RLR, WL B 310027, HLi%: 0571-87932285, E-mail: 05clkxjgy@163.com; WiRfE
e R, HiE: 0571-87952181, E-mail: zhutj@zju.edu.cn



© 1832 -

G E AR

Wi, BEAT AR, NRZ0h 3 mine BEANFE
an AR 2 I, DAORUE =P o B3 A Pk o B b &
A2 TR, DRI ™ ) B Fr #4015 31 4%
12.7 mm B, HBAI RSP RE . R S5 AT SR
st FH 0T 25 WL AR 1

K JH Rigaku-D/MAX-2250PC ¥y K X 52 A4t
A8 AR S5 EAT 20 T (Cu Ko B2k, 3K h 0.154 06
nm) . K TESEAL AR ] R A PR BRI A
Seebeck REMIH T3, Jll & Seebeck Z I i ik 4 1)
TGS TERE S P o = A2 5 K22, MR R E I
PREHEN & FE A BR B D Kb # C, K 06
W% (Netzsch LFA457) &, #FHiE A =
pDC, IFFAZR, b p e % L

2 HR5WR

1 BRI Zr,, Ti,NiSng 975Sbg.025(x = 0, 0.15,
0.25, 0.5) %% XRD Eluli. wJLUER], Fra AT
U HR X5 N F- 37,75 45 ¥4 1¥) Half-Heusler & 4, UF W B 744
W 05 5 B AT 2 1 4 AR Zry  Ti,NiSng975Sbo.oos 5 41
Half-Heusler & <5, I W 25 48 R 26 16 ) o 7 807 5
R, RRHEA R R E R N EFR R, KK
WD T WP AR v g, ol ) i A R T g 1
BIogtE

Kl 2 K Zr,  Ti,NiSng e75Sbg.02s(x = 0, 0.15, 0.25,
0.5) MR, Hhfix=05Mx=0M5%
AR LA TR RS FE 5 1) 2R
TEEm A, R AR R . x=0.5 Flx =0 1)
PRZARE A LA, AR IR, x = 0.5 FEa
FHRBET x=0 WA, S Ti BURE ZeNiSn &
G S RGP BAH R PR 448 T ANE] Tis
Zr LLBIRES, SRR, X FERNIH
AT 308 FEAN A . ¥ 3 24 Zry , Ti,NiSng 975Sbg 025 (x =0,
0.15, 0.25, 0.5) 754/ Seebeck Z Kb il & (¥4 1, 5%
%o WLLER], A4 Seebeck REA M, WA 4
Hon B S x =0 A G H B Seebeck REL (4

|1 Zri TiNiSnge75Sb.os (x=0,0.15,0.25,0.5) &%
B E S SR EE
Table 1 Hot-press conditions and the relative densities of
Zr . Ti,NiSny.o75Sbo.025 alloy (x =0, 0.15, 0.25, 0.5)

Hot-press conditions

Composition Relative density/%

x=0 70 MPa, 2.0 h, 1073 K 85.3
x=0 80 MPa, 2.5 h, 1073 K 86.2
x=0.15 80 MPa, 2.5 h, 1073 K 81.9
x=0.25 80 MPa, 2.5 h, 1073 K 83.0
x=0.5 70 MPa, 2.0 h, 1073 K 85.3
x=0.5 80 MPa, 2.5 h, 1073 K 93.1
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Suspension Melting Preparation of Zr,_,Ti,NiSn ¢75Sb ¢o5 Half-Heusler Alloy
and Its Thermoelectric Properties

Jiang Guangyu, Xu Ji, Zhao Bo, Yu Cui, Zhu Tiejun, Zhao Xinbing
(State Key Laboratory of Silicon Materials, Zhejiang University, Hangzhou 310027, China)

Abstract: Zr;,Ti,NiSng ¢75Sbo.o2s (x=0, 0.15, 0.25, 0.5) based Half-Heusler thermoelectric materials were synthesized by suspension
melting. X-ray diffraction results show that the obtained alloy was single phase compound. Compared with conventional melting methods,
the suspension melting markedly reduced the preparation duration. Meanwhile the effects of Ti substitution and different hot-pressing
conditions on thermoelectric properties of the materials were also studied. Results show that the Ti substitution for the A site of
ZrNiSng 975Sbg 025 can reduce the thermal conductivity but does not affect its thermoelectric properties obviously. The density can affect the
thermoelectric properties. Proper hot-pressing condition can make Z7 values reach the maximum of about 0.45.
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