
Ballistic Protection
Jeffrey A. Koshko
Deputy Associate Director 
Ground System Survivability
United States Army RDECOM-TARDEC

06 June 2011

UNCLASSIFIED

UNCLASSIFIED

UNCLASSIFIED: Dist A. Approved for public release



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
06 JUN 2011 

2. REPORT TYPE 
N/A 

3. DATES COVERED 
  -   

4. TITLE AND SUBTITLE 
Ballistic Protection 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 
Jeffrey A. Koshko 

5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
US Army RDECOM-TARDEC 6501 E 11 Mile Rd Warren, MI
48397-5000, USA 

8. PERFORMING ORGANIZATION REPORT NUMBER 
21924 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 
US Army RDECOM-TARDEC 6501 E 11 Mile Rd Warren, MI
48397-5000, USA 

10. SPONSOR/MONITOR’S ACRONYM(S) 
TACOM/TARDEC/RDECOM 

11. SPONSOR/MONITOR’S REPORT NUMBER(S) 
21924 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release, distribution unlimited 

13. SUPPLEMENTARY NOTES 
The original document contains color images. 

14. ABSTRACT 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION
OF ABSTRACT 

SAR 

18.
NUMBER
OF PAGES 

5 

19a. NAME OF RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



Mission
• Mature Armor Systems from TRL 4 to 
TRL 6 to fulfill ground vehicle PM 
needs.

Base Armor
• Small Arms/Frag Opaque B-kits
• Medium Cal/Frag Opaque B-kits
• Transparent Armor

Appliqué Armor (C-kit)
• Passive Multi-Threat
• Reactive Multi-Threat
• Active Multi-Threat

Design/Integration Enablers
• Common & Modular Armor System 
Integration Performance

• Modeling & Simulation
• Survivable Structure Concepts 
• Testing Capabilities
• Sensors
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Applied Material Research

• Applied research is being conducted to develop new materials for 
threat defeat and to improve existing materials

Encapsulated Ceramics Engineered Materials
Metal Matrix Composites

Transparent Ceramics Armor Grade Magnesium Damage Tolerant High 
Strength Composites
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Mechanism Research

• Mechanism Research is required to develop and refine methods of 
defeating threats

– Requires an understanding of how the threat functions pre and post initiation
– Requires an understanding of how the enemy is employing the threat
– Can provide significant weight savings over “simple” material defeat 

Electro-Magnetic Armor (EMA) Multi-threat Passive Tuned Explosive Reactive

Hybrid Armors
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Manufacturing Techniques

• Advanced technologies exist at TRL 4+, but are high-priced
– Advances in manufacturing techniques/processes are required to reduce costs

• Funding of Manufacturing Technology (MANTECH) efforts is a necessity
• Better manufacturing techniques can enhance material performance

– Cost of equipment for large scale production is too great for private industry without known 
customer

• “Catch-22” – Costs will not go down further without volume, but cost is too great to attract a customer 
initially 

– Raw material costs are dictated by the market/demand
• Can be reduced through research, however will eventually reach a price point that cannot be decreased

Ceramic Processing Friction Stir Welding and joining 
of dissimilar metals

Build-to-print Armor Panels
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