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An improved SPH method for preventing numerical fractures

ZHAO Yan, XU Fei, LI Yu-long”, CHEN Liu-ding
(School o f Aeronautics s Northwestern Polytechnical University ,
Xi’an 710072, Shaanxi, China )

Abstract: Effect of numerical fractures on the computational accuracy is analyzed by introducing artifi-
cial numerical fractures. A simple adding-particle technique, which can be easily applied in large de-
formations, is introduced to prevent numerical fractures. During the adding-particle process, the mass
conservation and momentum conservation of the system are kept except that the energy has a little
change. The experiments of steel projectile impacting on the airplane skin are simulated by the initial
and improved SPH methods. The results show that numerical fractures can lead to very large compu-
tational errors. Compared with the initial SPH method, the improved SPH method can prevent nu-
merical fractures effectively. The deformation diameter, the deformation depth and the residual veloc-
ity of the projectile obtained by the improved SPH method agree well with the experimental results.
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