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Table 1 Material characteristic parameters
Explosive o/ Ultimate tensile  Young’s modulus ~ Fracture
No. Material Heat treatment
type (g/cm?)  strength/ (MPa) / (GPa) toughness
1 82 steel Jo-8 7.84 960 210 91 Quench and Temper
2 50SiMnVB Jo-8 7.86 1190 209 51 Normalize+ Quench+ Temper
3 40CrMnSiB Jo-8 7.87 1250 193 64 Normalize+ Quench+ Temper
4 30CrMnSiNiZA Jo-8 7.85 1650 210 6155) Normalize+ Quench+ Temper
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Fig. 2 Change curve of fragments scattering angle and initial velocity along axial direction
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Fig. 6 Fragment grouping on mass distribution
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Fig. 8 Comparison between numerical calculation and experimental results of fragment mass distribution
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Influence of Various Warhead Materials Characteristics
on Fragments Forming

CHEN Chun',LI Wei-Bing' . WANG Xiao-Ming',LI Wen-Bin', LIU Han-Xin*

(1. ZNDY of Ministerial Key Laboratory Nanjing University of Science
and Technology ,Nanjing 210094 ,China;
2. People’s Liberation Army 73917 Troop,Nanjing 210094 ,China)

Abstract:In order to acquire the influence of warhead shell materials on fragments forming.4 kinds of
material,such as 82 steel, 50SiMnVB steel, 40CrMnSiB steel, 30CrMnSiNi2A steel, were studied to
form fragments, using fragment warhead design software. The change laws of fragments scattering
angle,initial velocity and mass distribution were obtained, and the fragment mass distribution was
researched by experiment. It is found that,various alloy steels have similar almost the same influence
on the fragments scattering angle and initial velocity, and have same diversification regular pattern
along the warhead axial. Specially,the fragments scattering angle decreases at first and then increases,
and its maximum initial velocity appears at the place about 72. 5% of warhead length. But various alloy
steel has very different influences on fragmens mass distribution. With materials ultimate tensile
strength increasing and fracture toughness decreasing,the warhead damage extent improves and total
fragments number increases by 39.3%.

Key words: projectile engineering; shell materials; fragment warhead; fragment mass distribution;

numerical calculation
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