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Negative Thermal Expansion Property of Cr(WO0O,); and Cr,MoO,);
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Abstract ; Cr,(WO,); and Cry(MoO,); powders were prepared by liquid phase reaction-precursor sintering method.
in situ-powder X-ray diffraction data from 298 to 1073 K shows an essentially linear increase in cell volume as a
function of experimental temperature. The intrinsic linear coefficient of thermal expansion from these data
is (1.274£0.003)x10° K™ and (1.612+0.003)x10° K™, respectively. Thermal expansion behavior of Cry(WO,); and
Cr,(MoQ,); was studied in static air in the temperature range of 298 to 1 073 K by a thermo-dilatometer. Two
samples showed a positive thermal expansion in the beginning, followed by a phase transition and then a negative
thermal expansion (NTE). The negative thermal expansion coefficients (NTEC) of Cry(WO,); and Cr,(MoO,); were
(=7.033£0.014)x10° K™ and (-9.282+0.019)x10° K™, respectively.
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Table 1 Cell parameters of Cry(WQO,); and Cr,(MoO,); powder
Sintering temperture / Cr(WOy); Cra(MoOy)3
C a/ nm b/ nm ¢/ nm V / nm? a=b / nm ¢/ nm V / nm?
600 0918 8 0.891 0 1.2412 1.063 5 0911 9 0.986 0 0.820 2
700 0.916 8 0.890 9 1.2419 1.063 4 0911 8 0.986 3 0.820 1
800 0914 7 0.890 8 1.242'5 1.063 3 09117 0.986 5 0.820 0
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Table 2 Intrinsic linear coefficients of thermal expansion for CryWO,); and Cr,MoO,);

Composition a,/ (x10° K7) a, 1 (x10 K1) a, / (x10°6 K7) a / (x10° K) ay / (x10°6 K1)
Cr(WO,), ~1.380 + 0.003 5.374 + 0.011 -0.173 + 0.001 1.274 + 0.003 3.821 + 0.008
Cr(MoO.)s -1.018 + 0.002 6.872 + 0.013 1.612 + 0.003 4.836 + 0.009
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Table 3 Theoretical and measured density for samples at different sintering temperatures
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Sintering temperature / Cry(WOy); Cry(MoOy);
C d/ (g + em?) do/ (g + cm™) d/ (g - em?) do/ (g + em?)
600 5.748 6 54134 +0.023 7 4.127 2 3.786 8 + 0.032 4
700 5.753 8 5.414 0 £ 0.026 4 41321 3.787 2 +0.033 5
800 5.759 0 54145 £ 0.028 1 4.137 4 3.787 7 £ 0.035 2
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Table 4 Thermal expansion data for Cry(WO,);and Cr,(MoQO,);

a/ (x10° K™ a/ (x10° K™ / (x107° K™)
Samples 3/ K
(t3~ts) (t1~ta)
Cra(WO,); 561 9.332 + 0.019 -7.033 £ 0.014 4.133 + 0.008
Cry(MoOy)s 657 9.543 + 0.019 -9.282 + 0.019 4.392 + 0.009
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