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Numerical simulation of rock damage field under abrasive water jet
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Abstract: The process of rock breaking under abrasive water jet(AWJ) is concerned with lots of factors; and it is a complicated and
nonlinear dynamic coupling problem between multiphase flow and structure. Based on the arbitrary Lagrangian Eulerian(ALE)
fluid-solid coupling penalty function method, a model of rock breaking under AWJ is established with continuum damage mechanics
and micro damage mechanics.The results show that the body of rock damage and breakage is mainly attributed to impact; the local
effect is the main feature; and the evolvement of rock damage shows a funnel trend. The results show that the internal process of
breaking rock experienced three stages within 50 microseconds. On the whole, numerical results agree with relevant results; and the
numerical simulation is the important aspect for developing and applying abrasive water jet breaking rock technology.
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Fig.6 Damage evolution with time
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