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Objectives
Simulation of projectile firing by impacting the
projectile’s cylinder on an energy absorbing material
such as, aluminum honeycomb for studying the
acceleration profile of circuit board.

Modify the material property and geometry of |
honeycomb material, so that the deceleration of the
projectile during the impact with honeycomb material
produce specific acceleration profile as that of actual
projectile firing from gun barrel.

Conduct the cylinder impact test to verify the
computational results.



Simulation of cylinder impact in LS-DYNA

Case-1
The front end of the cylinder is fixed and the initial

velocity of 838.2 mm /s (33 in/s) is applied on all the
nodes including the composite plate.

Case-2
Impacting the cylinder on a rigid wall.

Case-3
Impacting the cylinder with the solid block having

aluminum honeycomb properties.

(In all the cases quarter of the model is analyzed)



Modeling

Assembled view of cylinder




Projectile’s cylinder

All dimensions are in cm
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Material properties

Aluminmm
Drensity

Young' s modulus
Yield strength

Foissonratio

Fiberglass composite

Drensity

Young s modulus

mheat modulus

Poizzontatio

0 =2810E-6
E = 72E+3
oy = 505
=033

p=1&820E-6
Fa=19719E+3
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Meshing and boundary condition

Case-1 Cvylinder with one end fixed
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Boundary condition

Case-1: - Cylinderwith front end fixed Case-2: - cylinder impact on rigid wall

Boundary condition | Tz | Ty | Tz | Rx | By | Rz

Boundary condtion | Tz | Ty| Tz | Ex| Ry
X-5 symmary plane I 0 |0 (0

LA late I 0 |10
¥-Z symrmetry plane | 0 [0 [0 JUmEALY P
Cylinder Font end 00 [0 |0 ¥-Z symmetry plane | 0 0[0

Case-3: - Cylinder impact on ahiminum honeycomb

Boundaty condition T=z| Ty | Tz | Ex | Ex | E=
Cylinder, -2 symmetty plane I o (0 [0
Cylinder, Y-2 symmetry plane | O o (0 [0
aolid block’s bottom swtface (O |0 |0 (0O {0 |0




Case-1: - Cylinder with front end fixed
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Cvylinder im 1gid wall
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Case-3: - Cylinder impact on aluminum honeycom
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Case-31

E =18 GPa
Specific gravity =2

Case-32

E=4GPa
Specific gravity =2

Case-X3

E =1 GPa
Specific gravity =2

Specific gravity =2

Specific gravity =2
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Five cases are studied with different material properties for aluminum honeycomb



Stress v/s strain diagram for five case
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Stress wave propagatio cvlinder impacting with honeycomb
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Z acceleration and resultant acceleration for case-31

Z-acceleration (E«+G)
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Z acceleration and resultant acceleration for case-32

Plafwindomw-1 :

. |—| - |
CYLINDER IMPACT ON ALUMINUM FOAM

MNode lds

A 1 A 91334
| B 89670 Z-acceleration

FlotWindow-1

L-accaleration [E+G)

CYLINDER IMPACT ON ALLIMINUM FOAM

| Node Ids

] A 91334
B 84960 Resultant accel

[=]
|

Resultant accel (E+6)




Z acceleration and resultant acceleration for case-33
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F-acceleration (E+G)

Z acceleration and resultant acceleration for case-34
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Z acceleration and resultant acceleration for case-35
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Conclusion

o The fifth case (Case-35) acceleration profile
(resultant acceleration and Z-acceleration) Is
better when compared to other cases.

e The acceleration iIs gradually decreasing with
time.



Future plans

Increase the height of honeycomb

Increase the run time and verify the acceleration
profile for five cases

Conducting cylinder impact test for verifying the
computational results
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