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Fig. 1. Schematic illustration of the preparation process.
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Fig. 2. (a) XRD patterns and orientation factors of the bulk samples; (b) comparison of the orientation factors with the data
of Ref. [17].
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Fig. 3. FESEM images for various samples: (a), (b) Zone-melted sample, showing surfaces parallel (//) and perpendicular (L) to
the pulling direction, respectively; (c), (d) contact and free surfaces of the melt-spun ribbons; (e), (f) SPS-BM sample, parallel (//)
and perpendicular (L) to the sintering direction; (g), (h) SPS-743 sample, parallel (//) and perpendicular (L) to the sintering

direction.
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Fig. 4. Backscattered electron (BSE) image and correspond-

ing EDS elemental maps for Bi, Sb, and Te of the polished
cross-section of the SPS-743 sample.
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Fig. 5. Electron backscatter diffraction (EBSD) microstructure characterization of the SPS-743 and BM samples perpendicular to

the pressing direction: (a), (b) Inverse pole figure (IPF) maps for the SPS-743 and BM samples, respectively, with their correspond-

ing {1120} pole figures as insets; (c), (d) corresponding grain boundary maps for the two samples; (e), (f) geometrically necessary

dislocation density and Kernel average misorientation (KAM) maps for the SPS-743 sample.
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Abstract

BiyTes-based materials prepared by traditional zone melting often have poor mechanical properties.
Although powder metallurgy followed by hot extrusion can effectively enhance mechanical strength, this
approach involves a lengthy, multi-step processes including powdering, sintering, and extrusion. Such a complex
procedure s hinders the development of polycrystalline BiyTes-based materials and their application in micro-
thermoelectric devices. In this work, p-type BiyTes-based ribbons are first fabricated via melt spinning.
Subsequently, a series of highly textured, fine-grained p-type BisTes-based bulk materials are prepared by
directly tiling these ribbons and consolidating them through spark plasma sintering (SPS). The as-spun ribbon
has a strong texture, as well as numerous nanostructures and defects. The subsequent consolidation, achieved
by directly tiling these ribbons and applying SPS without any pulverization, effectively preserves their intrinsic
preferred orientation. This results in a strong (110) texture perpendicular to the pressing direction, which is
different from those obtained via the traditional ball-milling and SPS routes. The sample sintered at 743 K
exhibits an orientation factor of 0.37, comparable to those of hot-extruded counterparts. Owing to this strong
texture, the sample exhibits superior electrical transport properties along the direction parallel to the pressing
direction. A high power factor of 3.79 mW-m K2 is achieved at room temperature. Furthermore, grain
refinement leads to a significant reduction in thermal conductivity. Consequently, a peak ZT value of 1.30 is
obtained at 398 K for the sample sintered at 743 K, representing a 46% enhancement over the Z7T values of
traditional zone-melted samples. This study provides a rapid and facile strategy for fabricating highly textured,
fine-grained, high-performance Bi,Tes-based materials, thereby laying a solid foundation for their engineering

applications in micro-thermoelectric devices.
Keywords: bismuth telluride, melt spinning, texture, spark plasma sintering, defect structure
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