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Abstract: To investigate the influences of plasma treatment on the mechanics properties of 45 steel,
the changes of mechanics properties of 45 steel before and after treatment were studied by combining experi-
ments and molecular dynamics simulation. The test results show that the hardness and tensile mechanics
properties of 45 steel are obviously decreased after plasma treatment. Under the treatment durations of 1, 5
and 10 min, the nano-hardnessis decreased by 12% . 21% and 28% respectively, and the longer the treat-
ment time, the better the modification effect, and the duration of the modification effect is more than 20 h.
When the thickness of tensile specimens is as 0.1, 0.15 and 0.2 mm, the tensile strength decreases by
3.3%.4.5% and 5.3% . and the elongation after fracture decreases by 39.69%, 42.17% and 42.49% .
respectively. The molecular dynamics simulation results show that the number and strength of Fe-Fe
bonds in 45 steel are reduced after plasma modification, resulting in the reduction of yield strength and sur-
face hardness of the materials, which is basically consistent with the experimental results.
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Fig.2 Dimensional drawing of thin sheet

tensile specimen
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Fig.3 Method of plasma jet modification treatment
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Fig.7 Tensile mechanical properties of 45 steel

with/without plasma treatment
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