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Abstract: To acquire the fracture mechanism of warhead shells under high power explosives, three projectile
materials: 30CrMnSiNi2A steel, 40CrMnSiB steel and 50SiMnVB steel were examined. By capturing static burst
of the projectiles using an ultra-high speed camera, the expansion and fracture processes of the three projectiles
were obtained. The radial expansion coefficient of projectiles was employed to derive the relationship between the
radial projectile expansion and time, taking into consideration projectile material properties. In addition, the
maximum initial velocities of fragmentation of the three materials were tested. It was found that, the velocity of
projectile expansion and the initial velocity of projectile fragmentation of new materials were larger. Compared
with the 50SiMnVB steel shell, the maximum initial velocities of projectile fragmentation were improved by
19.0% and 31.9% for 30CrMnSiNi2A steel and 40CrMnSiB steel, respectively. The distribution of initial velocity
of fragmentation along the axis of the projectile was the same for different projectile materials, and the maximum
initial velocity occurred at 70% of the projectile length away from the ignition point. This study is expected to
provide guidance for material selection and design for fragmenting warhead shells.
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Fig.1 Projectile structure sketch and experimental projectile
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Table 1 Parameters of material characteristics and experiment program
Ve FEAEM R JEZ FRE/(g/em®) WRIRBURLTRAE/MPa  #AVERIE/GPa  WTRLEIME oAb T 3
#1 30CrMnSiNi2A 7.85 1650 210 6111 TERAZK B[R K
#2 40CrMnSiB JO-8 7.87 1250 193 86 TE K7 P+ H i [ 2k
#3 50SiMnVB 7.86 1190 209 97 TE K A7K P+ H 3 [ 2K

x2 EEHEH IO FFMEESH
Table 2 Parameters of high power explosive JO-8
YEZG TR B (g/em’) BEE/(m/s) JRIE/KPa  FRALRFRAEEY/(K)/m?)
JO-8 1.80 8590 3.22x107 1.06x10’
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Fig.4 Shell expansion and velocity test experimental layout
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Table 3 Process of 30CrMnSiNi2A steel shell expansion
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Table 4 Process of 40CrMnSiB steel shell expansion
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Table 5 Process of 50SiMnVB steel shell expansion
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distance over time
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Table 6 Results of velocity test

HES PRI R JEZIFE SRR /mm 2034 B /(m/s) TIZH33 % /(m/s) TITZH G B /(m/s) IV /(m/s)
#1 30CrMnSiNi2A 1956.1 1863.2 A2 1896.9
#2 40CrMnSiB JO-8 6.5 1547.2 1557.4 1643.9 1593.6
#3 50SiMnVB 1463.2 1413.9 1483.1 1458.7
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