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Tantalum strength experiments on 10 MA facility

Zhang Zhaohui, =~ Wang Guilin,  Zhang Zhengwei, = Guo Fan, JiCe, FuZhen, LiYong
(Institute of Fluid Physics, CAEP, Mianyang 621900, China)

Abstract: In metal strength research under extreme conditions, material ’s response is closely related to
microstructure, stress history, pressure and temperature, etc. Magnetically driven isentropic compression as a new
experimental technique with strain rate between quasi-static and impact loading, has low increased entropy and
temperature. This paper presen the experimental work carried out on a 10 MA facility in CAEP using the new
technique. The 10 MA facility includes 24 modules, which help to control the load current shape in a relative wide
range. Based on the characteristics of the 10 MA facility, the sample loading path was controlled by adjusting the load
current waveform. In a certain pressure-strain rate range, the strength of tantalum was tested. The loading and
unloading wave profile velocity history of tantalum samples with different thicknesses was successfully obtained, and
the strength data of tantalum under a series of peak pressures were obtained. Comparison shows that the strength
obtained is significantly higher than the strength under shock loading, but lower than that under quasi static loading
More experimental studies on material dynamic characteristics will be carried out at the facility in the future.
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Fig.2 Typical load configuration, electromagnetic field simulation and measurement result
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Table 1 Several metal properties data

material density/(g-cm™) initial sound velocity/(cm-ps™") resistivity £/(u-cm) explosive action/(MA*cm™)
aluminum 2.70 0.525 2.82 658
copper 8.95 0.396 1.77 1730
silver 10.50 0.324 1.59 1120
gold 19.30 0.307 2.44 830
tungsten 19.30 0.404 5.60 750
molybdenum 10.20 0.516 5.70 740
uranium 18.70 0.251 28.00 350
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Table 2 Parameters of quasi-isentropic compression experiment of Ta and its strength properties obtained

experiment  thickness  peak velocity ~ peak pressure  ty(IEL) u,(IEL) o(REL) Y(IEL) Y(flow)  strain rate

No. /uum upg/(km-s™) /GPa [km's™)  /(kmes™) /GPa /GPa /GPa /(105s)
shot297* 919/1011 0.68 28.7 0.070 0.0458 2.61 1.27 1.85 4.1
shot299® 582/989 1.63 81 0.079 0.0517 2.95 1.44 3.16 6.7
shot397" 544/1099 2.19 119 0.075 0.0491 2.80 1.37 3.75 7.8

Note: a—annealing Ta; b—un-annealing Ta.
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