
Structurally Composite Protective Shields
Objective

Develop multi-functional lightweight Advanced Gun System 

(AGS) armored gun shield, magazine ammunition pallets 

and ordnance handling equipment to prevent mission-

precluding damage from conventional and asymmetric 

threats

Approach

Integrate innovative materials, design and analysis 

capability, and manufacturing technologies to:

o Defeat blast and/or ballistic threats

o Minimize weight

o Maximize structural integrity

Design flexibility of multifunctional energy absorbing 

structures achieved by appropriate selection of constituent 

materials and corresponding geometric configurations
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o Produced from HSLA steels, 

stainless steels, titanium, 

and aluminum alloys

Possess low thermal 

Ballistic Resistance 

Use combinations of hard and soft layers to control 

projectile penetration

Numerical impact and ballistic simulation:  use LS-DYNA, 

and ABAQUS Explicit to assess structural behavior.

o Possess low thermal 

distortion and excellent 

strength to weight ratio

o May be filled for selective performance characteristics

o Geometry (web thickness, cap thickness, stiffener pitch, 

etc.) and materials for the corrugated core and filler can be 

optimized to maximize energy absorption  

Range 

(m)

Pr (kPa) t0

(ms)

Damage

14.32 116.4 11.3 No damage.

6.55 873.6 6.4 12.7 – 19 mm bottom 

deflection and minor buckling 

of front face sheet.

Weight Saving

The new approach enables weight savings between

50% and 90%, as compared to traditional technologies

Test Results

Application – Lightweight Blast Doors 

Innovative blast doors were developed and tested under 

detonations of 50 lbs C4 at 47 ft and 21.5 ft


