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Table 1 Constitutive parameter
Po c Ty, Ty T, G C, G,
Material N
/(g/em®) /[K)/(kg'K)]  /(K) /(K) /(GPa) /(GPa)  /(GPa)
Fe 7.82 0.4778 294 1790 77.5 1.5 0.509 0.26
w 18.5 0.134 294 172 124 1.5 0.177 0.12
Gas 0.008 1.67 294 = 0.689 x 10~° == = —
K, K, K,
Material C, M C, r D,
/(GPa) /(GPa) /(GPa)
Fe 0.014 1.03 0 164 294 499 1.16 -0.8
w 0.016 1 0 302 470 335 1.43 0
Gas == == =3 0.689 x 103 0 0.27x10°* 4.0 o
Material D, D, D, Ds S €o.¢
Fe 2.1 -0.5 0.002 0.61 0.57 x 10 0.035
w 0.33 -1.5 0 0.022 0.676 x 10 0.022
Gas == = — S
3 HEER
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F2 $6mm WHF L 200mm BEHESEFHFRFHER (m =0.8696¢)
Table 2 The damage degree of $6mm steel balls after perforating a 200mm thick gas layer( m, = 0 .8696¢)

vy/ (km/s) Ey/(J) m./(g) v,/ (km/s) E,/(])
0.5 108.7 0.8697 0.4985 108.0
0.8 278.2 0.8697 0.7978 276.8
1.0 434.8 0.8697 0.9972 432.0
1.2 626.2 0.8697 1.1967 622.7
1.5 991.2 0.798 1.467 859.0
1.8 1408.8 0.798 1.769 1214.97

2.0 1739.3 0.714 1.938 1341.3
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F£3 t6mmBHFIT 200mm ERESEKFTH A RIFHR (m, =2.057g)
Table 3 The damage degree of $6mm W balls after perforating a 200mm thick gas layer(m, = 2.057g)

vy/ (km/s) Ey/(]) m,/(g) v,/ (km/s) E./(])
0.5 257 2.057 0.499 257
0.8 658 2.057 0.799 657
1.5 2313.7 1.56 1.463 681
1.8 3332 1.69 1.770 2647
2.0 4113 1.17 1.938 2206
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Fig.1 The damage degree of $6mm W and Fe balls after perforating a 200mm
thick gas layer with different velocities )
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F4 domm B A EEEF T 200mm SEM omm NEFLEHF AR GEERFE(m, =2.057g)
Table 4 The remained mass and velocity of $§6mm W balls after
perforating a 200mm thick gas layer and a 6mm steel target(m, =2.057g)

vy/ (km/s) m/(g) v,/ (km/s) my/(g) v,/ (km/s) E,/(])
0.5 2.057 0.499 — — -
0.8 2.057 0.799 0.784 0.3036 203.9
1.5 1.56 1.463 0.134 1.063 106.6
1.8 1.69 1.770 0.023 1.185 33.41
2.0 1.17 1.938 0.3456 1.316 669 .4
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W ® RN EEIE 669.4], HEHN 0.5km/s B , B ARBFEE S, EEFE 0.8~ 1.8km/s i
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£5 98.5mm KI4EZRFEE S (200mm SEFM 6mm ) FHEIRMIRGHE R (m, = 5.847g)
Table 5 The remained mass and velocity of $8.5mm W balls after
perforating a 200mm thick gas layer and a 6mm steel target( m,=5.847¢g)

Vo E, v, my E, V2 my E,
/(km/s) /(J) /(km/s) /(g) /(1) /(km/s) /(g) /(1)
0.5 730.9 0.49959 5.847 729.17 0 3.2 161.9
0.8 1871.1 0.79935 5.847 1863 .14 0.317 1.94 410.455
1.0 2923.7 0.99917 5.847 2918.9 0.650 1.009 431.456
1.2 4210.14 1.19905 5.847 4203 .47 0.88587 == 431.456
1.5 6578.35 1.4988 5.847 6567 .87 1.17784 1.02 713.56
1.8 9493 .01 1.7820 4.564 7250.9 1.39847 0.737 721.29
2.0 11694 .8 1.99511 4.564 9274 .6 1.74177 0.188 285.9
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Fig.2 Computation map of $8.5mm W balls perforating combined
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NUMERICAL STUDY ON THE DAMAGING
OF WOLFRAM BALLS FLYING IN GASES

CAO Ju-zhen, LI En-zheng, WANG Zheng
( Institute of Applied Physics and Computational Mathematics , Beijing 100088, China )

Abstract: The damage of different ball with the diameters of 6mm(W and Fe)and 8.5mm( W) flying in a
gas with different velocity was studied . The damaging threshold velocities of different balls were obtained.
The investigation showed that the damage degree of balls depends on the material , velocity and the size of
the balls. The perforating ability of damaged balls to 6mm thick steel targets was also studied.
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