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Introduction Applications -
[ = Explicit dynamics is widely wed in solid mechanics, espedially for modeling failure : : y .
= Smallest elements in model control critical time step for stability Results (Equivalent Plastic Strain) l'I "
= Explicit dymamics does not work well with modeks thal span lengih scales because
the time step is too small R
# A multi-length acale technigue has been developed for transient dynamics "E
]

* A coarse mesh 15 used in conjunction with the fine mesh of the actual model,

* Coarse mesh controls time step

= Fine mesh models geometry in detail
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= Decompose « inbo high and low frequency parts @ gand @ represented on fine and coarse &% Bpueip e SpRecUp
meshes where ) is an interpolation matrix: =%
Plate Blast Test

a=a..+da = A plate is subjscled to g blast load al the center
hif if : i . :
: : » This test demonstrates that the explicit multi-length scale technique can model problems
wilh large deformations and fxilure ielement death)

frequency components: i

| Model and Results 1
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= Cyrthogonal decomposition in M viekds equation for scoeleration from high, low

where M iz the mass on the coarse mesh, and is compaied as:
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M = O'M®
+ Scale mass only on high frequency response using diagonal scaling matrix, @ , to allow
infegration al time step of coarse mesh

* Thiz yields the following dynamic equilibrium equation:

a= OM;'®'R + (aM)'(R - MOM;'D'R)
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5 B Laser Weld Test speed-up)

. : + This explicit multi-length seale technigue has been used to model an experimental fesi
" of laser welds on a weapon component S
A _ ummar
i | i = The best consists of a “plug” bser welded to o base plate. The base plate is bolted o an
: = assembly that is dropped. When the assembly hits the bottom, the inertia of the
s phug loads the Lser weld, = Multi-length scale technigue for explicit dynamics permits the use of fine meshes that

* An extreme amount of mesh refinement is required to model failure in the welds il el whons i micndduifih s et ol o

s Accuracy and efficiency of this technique has been demonstrated

* Fine mesh is chosen to adequately capiure geometry and solution gradients of interes!
without concerns for the effect of small elements on time step

* Coarse mesh is chosen fo allow integration al a tractable fime step. Dynamics of inferest
can be captured with a time step much greater than that dictated by stability considerations.

a) Fine mesh (zoomed b} Coarse mash ) Regular coarse mash [ |

region shows mesh ol conlorming (o geomerdy o bounding bax (blue),
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