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Thermal stability of structures based on carbyne
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Linear monatomic chains or carbyne were intensively investigated due to their
unique physical  properties  [1,2]  and  promising applications [3,4],  however, the
possibility  of  realization  of  their  properties  is  limited  by  their  strength  and
elasticity.

The aim of this work is to analyze the atomism of deformation and fracture of
structures based on carbyne over the wide temperature range, and to ascertain, on
this basis, the temperature dependence of their strength.

Findings on the structure and mechanical properties of carbyne chain, which
contains 10 atoms and joints two graphene sheets, are obtained in this work as a
result of MD-simulation. The temperature range for simulation was 4,2 - 2000К. It
was  established that  the  fracture occurred in  the  contact  bond  of chain with
graphene sheet, thus, critical fracture stress is a stochastic value that with sufficient
accuracy may be described by Weibull distribution. It is found that before break of
the  chain  its  length  is  increasing by unraveling. This effect increases with
temperature growth.  It is established that structures based on carbyne have high
thermal stability up to temperatures 1000-1250K.
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