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Negative thermal expansion compounds and their mechanisms

CHEN Jun DENG Jin-Xia YU Ran-Bo SUN Ce HU Peng-Hao XING Xian-Ran'

(Department of Physical Chemistry . University of Science and Technology Beijing , Beijing 100083, China)

Abstract A review is presented of recent progress in the field of negative thermal expansion (NTE),
including compounds, mechanisms, and their possible applications. This is a new and promising research
field that emerged in the last decade. So far, more and more compounds of many kinds have been found to
exhibit NTE, including ZrW, O;-like compounds with an open framework, magnetic alloys, anti-perovskite
Mn; AX,PbTiO;-based ferroelectric compounds,and nano-particles. The NTE mechanism with respect to a-
tomic thermal vibration has been successfully applied to certain NTE compounds with an open framework.
However, the mechanism for other NTE compounds is correlated to non-vibration effects, such as those

caused by spontaneous magnetovolume effects,ferroelectric spontaneous polarization,electrons, and particle

size. Finally, some suggestions are proposed for the improvement of future applications of NTE materials.
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GAENSNITE RS ) o CIR /N T R
SERESE R W], YbGaGe HA 5 Cu LY IE I ik
PR F Ik R TGk AL YbGaGe I #VR ik
AR L —
2.2.4 FES5HRKRTHE

ST S5 A8 55 AN K URLE R Ve CTRE A AE D T
5P R B A A AR KA X, — B LT 2 1R
TR T AT ELA HO AR N D A TRC A2 28 AT
SR R A AR, R FE BT 25 A T A
O R LT AR ORI 5K T 0 7 L 4 R
SR T A 0 25 3 1T 45 W 19F 9% 8 W 7 400 K Tk
REAAEL)Z MR )Z (BT R FEAD  (HE BT
& Bk (8 AL B VA 58 4 5 W A L O T 4R K JURE 11 #R
% BF 5340 A A R D B B

H TS 2% 4 S8 98 oK JUR K i 50008 19 3R ik i
17 7R 5 BT, SRR b R S A X R
T 75 - 7= 2R T B R L SE 8 5 s 3
Agles 858600 o UA1(110) , Mg( 1010) Fl Be(1010) H
AN R )2 22 (8] A R R R A IR R Y b I R
A8 i % 25 HE 1 Sk UL A Mg (0001) T . fif A A1 2
Vi) 357 it 5 O B2 b T T R K A 3R DA S AT ) R
I 5 AR R — B IE 5 IR RN . TE 48 9N
PR A R e R 1 [ B 2 T A R Y R e
S BAE AR TF O IR 7 80T L Li SR R
ST Au K R (Anm) 7 — 148—177°C 1R JE
TR YO IR R, A K R BR
—2.5X10 °/°C,fE— 148°CH} & 4 1F g i 1] 170 % ik
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