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Molecular Dynamics Simulation of the Nano-sized Single Crystal Iridium
under Tension at Different Temperatures
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Abstract: Single crystal iridium with fcc crystal structure displays an unique ductile-brittle deformation
profile. The temperature effects on the deformation behavior of nano-sized single crystal iridium have
been investigated in the present work by using the molecular dynamics method. From the stress-strain
curves, variation of potential energy and snapshots of the model during tension, it can be seen that the
elastic modulus along the [100] crystal orientation and the strength of nano-sized single crystal iridium
decrease as the temperature rises. There were only a few vacancies and dislocations produced during
deformation at 300 K, while slippings, dislocations and vacancies were formed at 600 and 800 K
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Fig.1 A nano-sized single crystal iridium model
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Fig.2 The variation of total energy during relaxation
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Fig.3 Stress-strain curves of nano-sized single crystal iridium

along [100] crystal orientation at 300, 600 and 800 K
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Tab.1 The elastic modulus, yield strength, tensile strength,
elastic constants and bulk modulus along [100] crystal
orientation of nano-sized single crystal iridium at
different temperatures

T/K 300 400 500 600 700 800

E/GPa 543.18 527.35 511.58 496.18 477.6 462.63

0,/GPa  16.07 15.67 153 1468 1425 13.6

o,/GPa 28.11 2696 258 2462 2359 2245

Ci//GPa 543.18 527.35 511.58 496.18 477.6 462.63

Cp/GPa 208.7 203.16 197.23 19231 18544 180.43

293.6

B/GPa 320.19 311.22 302.01 282.83 2745
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Fig.4 The variation of potential energy during tension at
300, 600 and 800 K
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