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Recent progress on the experimental facilities, techniques and applications of
magnetically driven quasi-isentropic compression

WANG Guiji, LUO Bingiang, CHEN Xuemiao, ZHANG Xuping, CHONG Tao,
CAI Jintao, TAN Fuli, SUN Chengwei
(Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621999, Sichuan, China)

Abstract: A pulsed high current device is used to generate a smooth rising magnetic pressure with time for realizing quasi-
isentropic (ramp wave) compression of samples with planar or cylindrical configuration, which provides a loading method of
off-Hugoniot thermodynamic path for material dynamics under extreme conditions. In this paper, the progress of magnetically
driven quasi-isentropic loading facilities, experimental techniques and data processing methods in recent ten years is reviewed,
and the applications of magnetically driven quasi-isentropic compression techniques are introduced for material dynamics, such
as high-pressure equation of state, high-pressure strength and constitutive relationship, phase transformation and phase
transformation kinetics under extreme conditions. Finally, the development of magnetically-driven quasi-isentropic
compression techniques and its applications in material dynamics, weapon physics and high energy density physics are
prospected.
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Fig. 1 Three-dimentional effect of the 10 MA high current facility
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Table 1 Facilities of magnetically driven quasi-isentropic compression
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Fig. 16 Experimental results of LY 12 under magnetically-driven quasi-isentropic compression
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