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Abstract: Extensive investigations have been conducted currently into the mechanical properties of
high-entropy alloys (HEAs), such as FeNiCrCoAl., FeNiCrCoCu. FeNiCrCoMn, etc. While the HEAs
doped with Ti element are still lack of systematic research. In this field, the compressive mechanical be-
havior and intrinsic mechanism in atomic scale of FeNiCrCoTi HEAs have attracted increasing atten-
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tion. Molecular dynamics (MD) simulations were used to comprehensively investigate how titanium
content (4%~10%) and temperature (100~500 K) affect the FeNiCrCoTi, HEA’s tensile and compress-
ive mechanical properties. The findings highlight a tension—compression asymmetry in the mechanical
response of HEAs. Among the different Ti contents, the T3 (x = 0.3) model exhibits the best perform-
ance, which is linked to the highest dislocation density, facilitating dislocation entanglement and accu-
mulation, thereby enhancing tensile strength. In contrast, under compressive loading, the C2 model
(x =0.2) demonstrates optimal performance. This phenomenon is attributed to the formation of disloca-
tion network by high-density dislocations within the C2, which contributes to its highest compressive
strength. Both tensile and compressive strengths of the HEAs exhibit a monotonic decrease as temperat-
ure rises, which is attributed to the intensified atomic thermal motion with increasing temperatures,
weakening grain boundary resistance and facilitating dislocation motion across lattice barriers, thus
softening the materials at elevated temperatures. Collectively, this investigation offers critical insights
into the mechanical behavior of FeNiCrCoTi HEAs and provides a theoretical basis for material applica-
tions via Ti content and temperature control.
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Table 1 Atomic proportions in alloy models under tensile
and compressive loads

Atomic content/%

Tensile ~ Compression Fe Ni Cr Co Ti
T2 C2 24 24 24 24 4
T3 C3 235 235 235 235 6
T4 Cc4 23 23 23 23 8
T5 C5 225 225 225 225 10
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ive loading
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Fig. 10 Mechanical properties of FeNiCrCoTi, HEAs at different temperatures
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