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Fig.1 Schematic of experiment set-up
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Table 1 Experimental results for 45 steel
Shot N Sample thickness Flyer thickness  Flyer velocity D Ol pu o1 or2 o1
ot No.
/(mm) /(mm) /(m/s) /(km/s) /(GPa) /(GPa) /(GPa) /(GPa) /(GPa)
1 3.997 1.995 657 4. 87 1.493 12.537 1.903 2.584 2.612
2 3.993 1. 996 503 4.78 1.626 10.931 2. 206 2.981 3.058
3 3.998 1. 995 341 4.61 1. 813 6.438 2.514 2.969 3.394
4 3. 985 1.991 198 4. 41 1.503 3.816 1. 83 - —
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Table 2 Experimental results for D6A steel
Shot N Sample thickness Flyer thickness  Flyer velocity D OHel bu o1 o2 o3
ot No.
/(mm) /(mm) /(m/s) /(km/s) /(GPa) /(GPa) /(GPa) /(GPa) /(GPa)
1 4.001 1. 964 827 5.17 3.333 — 3.5 4.033 4.585
2 3.994 2.013 506 5.03 2.833 10. 17 3. 755 4. 810 4.94
3 3.990 1.991 335 4. 90 3.152 6.868 3. 842 4.596 4.992
4 3. 997 2.004 200 4.78 2.086 4. 104 2.93 3.419 3. 886
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Table 3 Experimental results for 921 steel
Shot N Sample thickness Flyer thickness  Flyer velocity D Ol Pu o1 or2 or3
ot No.
/(mm) /(mm) /(m/s) /(km/s) /(GPa) /(GPa) /(GPa) /(GPa) /(GPa)
12.49
1 3.999 1.999 654 4,85 1. 381 ) 2.298 2.929 2.989
2 4.003 1.998 500 4,81 1.747 9.454 2.986 3.756 3.892
3 4,000 2.003 352 4.73 1. 501 6. 634 3. 149 3.97 4,117

4 3.996 1. 989 200 4. 69 1.362  3.931 — — —
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Fig. 2 Free-surface velocity profile for 45 steel Fig. 3 Free-surface velocity profile for D6A steel
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Table 4 Parameters for J-C constitutive relations

Parameters 45 steel 921 steel D6A steel Parameters 45 steel 921 steel D6A steel
A/(MPa) 496. 0 898. 6 966. 0 T,./CC) 1491.9 1490. 5 1540. 0
B/(MPa) 434.0 356. 0 512.0 o0/ (kg/m®) 7800 7800 7800
C 0.07 0.022 0.024 G./(GPa) 81.9 77.9 81.4
n 0. 307 0.586 0.298 K./(GPa) 164. 2 158.5 165. 8
m 0. 804 1.05 0.9 ¢./(km/s) 3.24 3.16 3.23
&/(s™H) 1 1 1 o/ (km/s) 5.92 5. 80 5.93
T./CC)H 25 25 25
5 B 4 £5 REBUEXSH

Table S Parameters for damage evolution equation
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Dynamic Fracture and Mechanical Property of D6A,921 and 45 Steels
under Low Shock Pressure

ZHANG Lin' ,ZHANG Zu-Gen',QIN Xiao-Yun',PENG Jian-Xiang',
CAI Ling-Cang',LI Yong-Chi*
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Institute o f Fluid Physics \CAEP ,Mianyang 621900,China;
2. University of Science and Technology of China »Hefei 230027 ,China)

Abstract: The behaviors of dynamic damage and fracture of D6A,921,45 steels were studied via sym-

metric impact experiments. Using the double wave structure of the free-surface velocity profile and the

material longitudinal elastic wave speed at room temperature,we obtained the D-u, Hugoniot relations

for the three steels. The Hugoniot elastic limits and spall strengths of the three steels were also ob-

tained. A new simple phenomenal equation for describing the evolution of damage was proposed,with

which the experimental spall processes were simulated.
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