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1. Century Dynamics, AUTODYN User and Theory Manual, 2001. 
2. Nosler, Inc, Nosler Reloading Guide, 2002. 
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1. AUTODYN computer code (Computer Hydrocode analyses). 
2. Ruger M70 bolt action Rifle. 
3. .338  Winchester magnum (A-frame bullet). 
4. Mild Steel plate. 
5. Kevlar® panel. 
6. Digital Vernier.  
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Property Value 
Lead 
Equation of State 
Reference Density (g/cm3) 
Gruneisen Coefficient 
Parameter C1 (m/s) 
Parameter S1 
Strength Model 
Shear Modulus (KPa)   
Yield Strength (KPa)   

 
Shock 
11.35 
2.77 
2.051E03 
1.46 
Von Mises 
5.6E6 
5.0E3 

Copper 
Equation of State 
Reference Density (g/cm3) 
Gruneisen Coefficient 
Parameter C1 (m/s) 
Parameter S1 
Strength Model 
Shear Modulus (KPa)   
Yield Strength (KPa)   

 
Shock 
8.93 
1.99 
3.94E03 
1.489 
Von Mises 
4.5E7 
7.0E4 

Kevlar® 
Equation of State 
Reference Density (g/cm3) 
Parameter A1(kPa) 
Parameter A2(kPa)   
Parameter A3(kPa) 
Gruneisen Coefficient 
Expansion Coefficient 
Sublimation Energy (J/Kg) 
Parameter T1(kPa) 

 
Puff 
1.29 
8.21E06 
7.036E07 
0.0 
0.35 
0.25 
8.23E06 
0.0 



Property Value 
Kevlar® (con.) 
Parameter T2(kPa) 
Reference Temp (K) 
Specific Heat (C.V.) (J/kgK) 
Strength Model 
Shear Modulus 
Yield Strength 
Tensile Strength 

 
0.0 
0.0 
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3.0E7 
3.0E5 
-2.6E5 

Steel 
Equation of State 
Strength Model   
Reference Density (g/cm3) 
Gruneisen Coefficient 
Parameter C1 (m/s) 
Parameter S1 
Reference Temperature (K)   
Shear Modulus (kPa) 
Yield Stress (kPa) 
Hardening Constant (kPa) 
Hardeni ng Exponent   
Strain Rate Constant 
Thermal Softening Exponent 
Melting Temperature (K)    
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Johnson-Cook 
7.896 
2.17 
4.569E03 
1.49 
300 
8.18E07 
5.17106E05 
2.75E05 
0.36 
0.022 
1.0 
1.811E03 
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