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Superior thermoelectric performance of mechanically robust bisbte alloys: Case study of hierarchically 
stable nanostructured thermoelectric materials
Iqbal Singh
Rayat-Bahra Institute of Engineering & Nano-Technology, India

Thermoelectric materials like Bismuth telluride have been popularized for a wide scope of uses in refrigeration and 
power generation. In any case, the poor machinability and susceptibility to weak breaking of ingots regularly force 

significant constraints on the manufacturing procedure and toughness of thermoelectric devices. In the present study, 
both methods plasma activated sintering (MS-PAS) and melt spinning is utilized for p type zone melted (ZM) ingots 
of Bi0.5Sb1.5Te3. This quick synthesis methodology accomplishes various hierarchical structures and in-situ nanoscale 
accelerates, bringing about the synchronous improvement of the thermoelectric execution and the mechanical 
properties. Benefitted by a solid concealment of the cross section thermal conductivity, a pinnacle ZT of 1.22 is 
accomplished at 340 K in MS -PAS synthesized structures, leading to about a 40% upgrade over that of ZM ingots. 
Also, MS-PAS specimens with hierarchical structures display predominant machinability and mechanical properties 
with a practically 30% improvement in their fracture toughness, joined with an eightfold and a factor of six increment 
in the compressive and flexural strength, individually. Accompanied by an excellent thermal stability up to 200°C for 
the MS-PAS synthesized samples, the MS-PAS technique demonstrates great potential for mass production and large 
scale applications of Bi2Te3 related thermo electrics. Besides this, MS-PAS samples with various leveled structures show 
predominant machinability and mechanical properties with a practically 30% improvement in their crack durability, 
joined with an eightfold and a factor of six increment in the compressive and flexural quality, individually.


