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A Novel Negative Thermal Expansion Material
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Abstract: A novel negative thermal expansion (NTE) material Sm, ¢ Sr, ,sMnO, _, was synthesized by solid-state meth-
** . Ceramic Smy 4 Sr, ;s MnO, _,exhibits NTE coefficient of
—10. 08 x 10 "°/K from 360 to 873 K, which crystallizes in orthorhombic structure ( space group pbnm) with regular mor-
phology and uniform grain size. The relative density measured by Archimedes drainage method is 95.5% . The results of
X-ray diffraction and TGA/DSC tests suggest the negative thermal expansion phenomenon relates to the electron transfer of

od. Tt is originated in SmMnO,with Sr”* partly substituting Sm

+

Mn ions. Mn** dramatically converts into Mn’* accompanied by Mn’* O, octahedral distortions and oxygen defects with
temperature increasing, it is found that the sample volume continually decreases.
Key words ; negative thermal expansion; Smy g Sr, ;sMnO, _,; lattice distortion; Jahn-Teller effect; oxygen defects
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Table 1 The density of Smy, ¢5Sr, ;sMnO; _
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3.2 XRD 4%

El 1a 2FE5 W E IR XRD K, WA AR Smy, g
St s MO, _, ZEBRHE pdf & - FFR R A AE /. ] X Pent
HighScore Plus ZEX 4 5 XRD EHESEA T HT AT 40, # 4
(25 A AT 95 6 3 5 SmMnO, (pdf K-45: 00-025-0747, &
1b) By AT S g ——Xf i, 383 X' Pert HighScore Plus #X
B50E, SmMnO, 2 ABO, IEAC 54T 454, X 31 4l &
FIRE RS SmMnO; HAAMRIAEEH, W T I1E3C 85 8R0 45
Fo TIAE 20 = 4877 G UG kb, TG4 & A= T BH B i 28 1k,
XEERAT S (TR 0. 118 nm) FEAMEAL Sm™™ (5
F2420.0958 nm) , B PR R ARb S | RS oA I AR 3 T o

(2]
=)
«
Py
@
c
k)
£
1 1 1 1 1 1 1 1 I 1 L 1
20 30 40 50 60 70 80
& [b]
=]
<
=
@
c
2
£
20 30 50 70
26/ (°)
El1 XRD Fi: (a)Smg gsSry ;sMnO;_5, (b)SmMnO,

Fig. 1 The XRD pattern: (a) Smy g5Sry ;sMnO; _sand (b) SmMnO,
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Table 2 Atomic ratio of Sm, Sr, Mn and O in Sm, g Sry 5
MnO; _s by EDS
Element Sm Sr Mn [0)

14.46 2.39 16. 20 66. 95

Atomic ratio/ at%
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Fig. 3 Variations of relative length (dL/L) with temperature of the sam-
ples: (a) SmMnO; and (b) Smy g5Sry ;s MnO; _g
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