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Table 1 The comparison between the numerical simulation result and the experimental result

(3

Impact velocity Diameter of Thickness of Hole-diameter in Hole-diameter in Relative error
/(km/s) projectile/(mm)  the shield/(mm) the simulation/(mm)  the experiment/(mm) /(%)
5.52 5.02 1.94 11.57 11.7 1. 20
J
ul
e
(a) Debris cloud shape of numerical simulations (b) Debris cloud shape of experiments

T B AR SE B B 2 TR AR

Fig.1 The comparison between the numerical simulation debris cloud shape and the experimental result
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(a) Al impact Al (b) Al impact TMC
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(¢) TMC impact Al (d) TMC impact TMC
2 5.52 km/s B o AL 45 2R
Fig. 2 Simulation results under the velocity of 5. 52 km/s
F2 5.52km/s BEEHTHEMNER
Table 2 Simulation results under the velocity of 5. 52 km/s
c Diameter of Hole-diameter of 1d Scattering Hole-diameter of
ase
projectile/ (mm)  the shield/(mm) angle/ (") the back wall/(mm)

Al impact Al 5.02 11.57 1.437 32.745 0. 00
Al impact TMC 5.02 9.56 1.299 34.172 3.90
TMC impact Al 4. 30 9.97 1. 326 35. 180 4.92
TMC impact TMC 4. 30 8.17 1. 302 35.970 4.35

X T AR A RE Y J8 ol L By 5 2R R G O DO R R B 9 0 R A < B R B0 R R R B A Bk SR A R
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Table 3 Simulation results under the velocity of 7. 00 km/s

Case Diameter of Hole-diameter of 1d Scattering Hole-diameter of
projectile/ (mm)  the shield/(mm) angle/ (") the back wall/(mm)
Al impact Al 5.02 12.49 1.403 32.22 0. 00
Al impact TMC 5.02 9.82 1. 238 35.70 2.12
TMC impact Al 4. 30 11.10 1. 379 33.50 2.17
TMC impact TMC 4. 30 8. 80 1.362 38. 20 1.87

(a) Al impact Al (b) Al impact TMC

(¢) TMC impact Al (d) TMC impact TMC

Bl 3 7.00 km/s ¥ BEHE 5 T A9 AL 45

Fig. 3 Simulation results under the velocity of 7. 00 km/s
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Fig.4 Simulation results under the velocity of 8. 00 km/s
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F4 8.00km/s EHEEMBERBER

Table 4 Simulation results under the velocity of 8. 00 km/s

Case Diameter of Hole-diameter of 1d Scattering Hole-diameter of
projectile/ (mm)  the shield/(mm) angle/ (") the back wall/(mm)
Al impact Al 5.02 13.13 1.430 33.31 1. 20
Al impact TMC 5.02 10. 18 1.182 39. 88 0. 00
TMC impact Al 4. 30 11.75 1. 433 30. 34 1.05
TMC impact TMC 4,30 9.05 1.332 35.95 0. 80
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Fig. 5 Model about expend of debris
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Table 5 Parameters of Johnson-Cook model

Material A/(MPa) B/(MPa) n C
TMC 1135 250 0. 20 0.032
Al 265 426 0. 34 0.015
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Dynamic Behavior of Titanium Matrix Composites
under Hypervelocity Impact

SONG Wei-Dong', LI Jian-Qiao' , LIU Hai-Yan”

(1. State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology ,Beijing 100081 ,China;
2.School of Aerospace Engineering Beijing Institute of Technology ,Beijing 100081 ,China)

Abstract ; Based on experimental results, numerical simulations were performed to study the hypervelocity im-
pact of aluminum balls against aluminum targets, verifying the reliability of the numerical model. Hyperveloci-
ty impact simulations under three different velocities of 5. 52,7. 00 and 8. 00km/s against aluminum target and
titanium matrix composite target with the same mass of the aluminum target were simulated. The process of
aluminum balls with a diameter of 5. 02 mm and titanium matrix composite balls with the same mass of the
aluminum balls impacting aluminum shields and titanium matrix composite shields were analyzed by using a
dynamic analysis program under the above three velocities, respectively. It can be found that the protective
effect of the titanium matrix composite shields is more efficient than that of the aluminum shields when in-
creasing the impact velocities. When the velocity is constant, the protective effect of titanium matrix composite
shield against titanium matrix composite ball is good and the protective effect of aluminum shield against alu-
minum ball is good. With a theoretical analysis on impact process,it can be concluded that protective effect of
the titanium matrix composite shields is more efficient than that of the aluminum shields.

Key words: hypervelocity impact; titanium matrix composites;smoothed particle hydrodynamics meth-

od;numerical simulation
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