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Highlights: 

1. Numerical model adopts strain gradient plasticity and Johnson–Cook failure criterion. 

2. Ballistic performance is quantified by limit velocity and limit displacement. 

3. Small twin spacing (dTW) and moderate volume fraction of nanotwin (f) are better. 

4. Indirect effects of f arise from dTW and shape and distribution of microstructures. 

5. Limit displacement among different f depends on category of impact processes. 

 

Abstract Coarse-grained (CG) metals strengthened by nanotwinned (NT) regions 

possess high strength and good ductility. As such, they are very suitable for 

applications in bullet–proof targets. Here, a numerical model based on the 

conventional theory of strain gradient plasticity and the Johnson–Cook failure 

criterion is employed to study the influences of volume fraction of NT regions on 

their ballistic performance. The results show that in general a relatively small twin 

spacing (4–10 nm) and a moderate volume fraction (7%–20%) will lead to excellent 

limit velocity and that the influences of volume fraction on limit displacement 

changes with the category of impact processes.  
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Target-plate materials with excellent ballistic performance are highly demanded 

in military fields. A new category of materials, the nanotwinned (NT)-strengthened 
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