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Table 1 Parameters of G54 steel at room temperature and pressure
p/(kg-m™) Cro/(km-s7h) Co/(km-s7") E/GPa Cro/(km-s7") v
7970 5.777 4.555 194.77 3.077 0.302
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Fig. 5 Summary for free surface particle velocity
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Table 2 Results of data processing
No. v/(m-s') 0our/GPa  Opue/GPa  0Gu/GPa  D/(km-s™) u/(km-s™') Der/(km-s™)  up/(km-s™)

1 660 3.1475 5.8247 4.820 0.306

2 880 3.058 6 5.0679 5.041 0315

3 928 3.3574 6.540 7 5.088 0.335

4 1026 33398 13.50 7.394 6 4.886 0.342 3.447 0.474

5 1127 3.591 1 14.55 8.198 5 5277 0.340 3.938 0.530

6 1231 34435 1422 8.1758 5.274 0.333 4.182 0.589

7 1245 3.3749 13.79 6.075 5 5.106 0.329 4.264 0.597

8 1431 3.1555 14.54 6.266 5 5.028 0.352 4.673 0.699
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Experimental Study on Dynamic High Pressure Properties of G54 Steel
WANG Bo', PEI Hongbo', LI Xuhai', GAO Qi*, HE Yu', CHEN Yonglong', GUI Yulin'

(1. Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621999, Sichuan, China;
2. Institute for Special Steels, Central Iron and Steel Research Institute Co., Ltd., Beijing 100081, China)

Abstract: G54 steel is a new type of ultra-high strength steel independently developed in China, which has
strong potential application value. In order to study the dynamic high-pressure performance of the material
and provide data support for its application and popularization, the flyer symmetric impact experiments of
(G54 steel were conducted by using artillery as loading means. The experimental flyer velocities ranged from
600 m/s to 1400 m/s. By measuring the velocity-time history of particles on the back surface of G54 steel
samples, the typical impact transformation and spallation signals were obtained. By analyzing particle
velocities, material density and sound velocity measurements, the Hugoniot elastic limit, spallation strength,
shock wave velocity-particle velocity (D-u) relationship and impact transformation point of G54 steel under
impact pressure of 13—-23 GPa were obtained. The metallographic analysis results of the recovered sample
show that the damage mechanism of the spallation surface changes from ductile fracture dominated by
micropore polymerization to ductile fracture dominated by adiabatic shear with the increase of flyer velocity.
Keywords: G54 steel; symmetric collision experiment; Hugoniot elastic limit; shock wave velocity-particle

velocity relation; spall strength
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