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Lateral release effect in shock-loaded specimens

during soft recovery process

Hu Qiushi, Zhao Feng, Li Kewu, Fu Hua, Song Zhenfei
(National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics ,
China Academy of Engineering Physics, Mianyang 621999, Sichuan, China)

Abstract: Under shock loading a specimen undergoes a uniaxial-strain loading process and a lateral re-
lease process, both of which have an influence on the residual structure, while the influence of the lat-
ter is often underestimated or even totally neglected. The plastic work generated in these two proces-
ses is calculated in this paper, and the stress history from the beginning of the shock loading to the
specimen entering the recovery bin is given. It is found that after the lateral release process begins,
the specimen experiences cyclic tension and compression load and the amplitude of the cyclic load rea-
ches its maximum under moderate impact pressure. If the amplitude of the cyclic load is larger than
the spall strength, the center of the specimen will be destroyed and the specimen cannot be recovered
successfully. The ratio of the plastic work produced during the lateral release to that produced during
the uniaxial-strain loading decreases as the impact velocity increases. When the impact velocity rea-
ches a certain critical value, the plastic work produced during the lateral release is equal to that pro-
duced during the uniaxial-strain loading. At a certain impact velocity, decreasing the initial yield
stress of the materials reduces the lateral release effects. Theoretical analysis of the ideally plastic ma-
terial shows that the ratio of the plastic work produced during the lateral release to that produced dur-
ing the uniaxial-strain loading decreases as the ratio of the impact velocity to the yield strength increa-
ses, which is consistent with the numerical results.

Key words: solid mechanics; lateral release; residual strain; plastic work; shock loading; soft recov-
ery
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