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Syntheses of negative thermal expansion materials
Sco(MOy)s (M =W, Mo) with a CO; laser and their
Raman spectra®
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Abstract

Negative thermal expansion materials Sca(MO4)s (M = W, Mo) are synthesized with a COgz laser. It is shown
that the synthesis of Sca(WO.4)s or Sc2(MoO4)s by laser sintering is a rapid process so that a sample can be synthesized
within a few or tens of seconds and has the characteristic of rapid solidification. X-ray diffraction and Raman spectrum
analyses demonstrate that the synthesized Sca(MO4)s (M = W, Mo) are crystallized into orthorhombic structures and
each have a high purity. Temperature dependent Raman spectrum analysis suggests that the synthesized samples do
not have phase transitions above room temperature but possibly have weak hygroscopicities. According to the Raman
analyses of MoO3s, WOs3, Sc2(MoOy)s3, and Sca(WOy4)s, we draw a diagram describing their phonon energy levels and
the photon energy of the laser, and then assess the mechanism of the synthesis by laser sintering. Transferring the laser
photon energy to phonon energy is the channel of light-heat converting. The materials react in the molten pool and are

solidified rapidly, forming the final products.

Keywords: negative thermal expansion material, synthesis, laser sintering, Raman spectroscopy

PACS: 81.20.-n, 61.66.f, 65.40.-b, 78.30.—] DOI: 10.7498 /aps.63.248106

* Project supported by the National Natural Science Foundation of China (Grant Nos. 11104252, 11405028), the Specialized
Research Fund for the Doctoral Program of Higher Education of China (Grant No. 20114101110003), the Fund for Science
and Technology Innovation Team of Zhengzhou City, China (Grant No. 112PCXTD337), and the Fundamental Research
Fund for the Central Universities, China.

1 Corresponding author. E-mail: yliang@dhu.edu.cn

248106-10


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.248106

	1引 言
	2实 验
	2.1 Sc2(WO4)3和Sc2(MoO4)3材料的 合成
	2.2 分析仪器与方法

	3结果与讨论
	3.1 XRD分析与热膨胀系数测试
	Fig 1
	Fig 2
	Fig 3

	3.2 拉曼光谱分析
	Fig 4
	Fig 5
	Fig 6
	Fig 7
	Table 1
	Fig 8
	Fig 9
	Fig 10
	Fig 11

	3.3 微观形貌与激光烧结合成机理
	Fig 12
	Fig 13
	Fig 14


	4结 论
	References
	Abstract

