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中文摘要:

      采用分子动力学与有限元耦合的多尺度方法,求解二维刚性圆柱表面压头与弹性平面的微/纳尺度粘着滑动接触问题,通过与全分子动力学模拟结果的比较验证了多尺度方法的有效
性。对压头半径、滑动速度、下压深度以及是否考虑粘着效应等对滑动接触性能的影响进行了全面研究,通过不同条件下摩擦力及接触力分布的比较,揭示了上述各参数对粘着滑动接触的
影响规律。在本文研究范围内,压头滑动过程中,摩擦力存在周期性波动,压头的半径越大,表面摩擦力越大,摩擦力随压头下压深度的增大而增大,低速滑动范围内,滑动速度对摩擦力几乎
没有影响,考虑粘着效应时摩擦力大于忽略粘着效应的情况,且出现了粘着滞后现象。

英文摘要:

      Utilizing molecular dynamics and finite element coupling method, two dimensional cylindrical asperity adhesive sliding contact problem is investigated, the 
results of which are compared with that from full molecular dynamics simulations to identify the validity of multiscale method. The influence of asperity radius, 
sliding speed, indentation depth, and the adhesive effects on the characteristics of sliding contacts are studied. The friction forces and contact forces of the 
surface are compared to give a further understanding of adhesive sliding contacts. During the sliding contact process, friction forces exhibit periodic 
fluctuations. The friction forces increase as asperity radii increase, and the enhancement of indentation depth increases friction forces. In the range of this 
work, the effects of sliding speed is very slight, while the influence of adhesive effects is so significant that the friction forces are higher and accompanied 
by hysteresis phenomenon.
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