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Fig. 1 Flow parameter distribution curves in shock tube problem computed by modified SPH method
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Fig. 2 Flow parameter distribution curves in shock tube problem computed by standard SPH method
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Fig . 4 The experimental radiography and corresponding simulation results of debris clouds for different thickness of target
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Fig. 5 The simulation results of debris clouds for different impact velocities

5.4 BMARRKMBRE RSN

PERILIEAR N HAR 5.6 mm FYBRIA; B 5 mm. = 5 mm MR HAF 4 mm K 14 mm K
FFs HA% 14 mm J£ 0.6 mm AYEIE, BAAL N EAR 9. 6 mm AY 2024-T4 45 BR FEHCHEE 2 mm [ 6061-
T6 544 i 3P 5t . I B 23 51 4 4. 98.5. 22,4, 97.5. 01 km/s, KL F#H B AR E N 0.2 mm. #k
FERV SO W SCHRL7 ~ 81, 7. 2 pus I 2] (9 BCME BE S 25 2R AN &1 6 T 7, 40 il ok FH SCHR L9 J v S 5 4-
1515,4-1553,4-1554 ,4-1511 FEAT Hoxf . fa A L, 5L 9 JE RS 8] B2 L #  = BH AN 6], 7R
Tlf 558 8B A ) 8 4% I A T — B 2] TR 455 DR, o R e e A A 58 4 T K T S8 S AT SR R R 5 B L BRIE i
FURN A5 e A28 04 1B A T B A %) 0 A R BE A T T o 2 )

(a) Experimental

4-1515

(b) Simulation

4-1515 4-1553 4-1554 4-1511
6 ] HUALIE AR X B 2 B R R
Fig. 6 The influence of different projectile shape on the debris clouds
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Applications of the smoothed particle hydrodynamics method

to hypervelocity impact simulations

XU Zhi-hong” s TANG Wen-hui, LUO Yong
(College of Science, National University of Defense Technology ,
Changsha 410073, Hunan, China)

Abstract: A smoothed particle hydrodynamics (SPH) algorithm based on the Riemann solution has
been presented in this paper. The improved SPH algorithm is applied to simulate the 2D axisymmet-
rical impact of projectiles on thin target plates. The effects of plate thickness, projectile shape and im-
pact velocity on the debris clouds have been studied. The characteristics of the simulated debris clouds
are in agreement with the experimental results, which show that SPH method is effective in modeling
the hypervelocity impact problems.

Key words: mechanics of explosion; debris cloud; smoothed particle hydrodynamics; hypervelocity

impact; Riemann solution
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