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Fig. 1. Shock velocity vs particle velocity for dense

and porous Sn.
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Fig. 2. Typical SEM image of the material fracture

surface.
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Fig. 3. Schematic of the experimental configuration

for sound velocity measurements.
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Fig. 4. Wave interaction for sound velocity measure-

ments using the direct reverse-impact technique.
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Fig. 5. Interface particle velocity histories for Sn with

porosity 1.01 obtained at various impact velocities.
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Table 1. Relevant experimental parameters and results from sound velocity measurements.

SEB0 Y5 W /km-s~1 h/mm Py /GPa c/km-s™1 cp/km-s1 G/GPa v
Snrel 2.71 2.989 31.8 4.592 4.294* 19.44 0.448
Snre2 3.72 2.987 49.1 5.167 4.871 23.35 0.454
Snre3 3.96 2.943 53.7 5.113 4.922 15.28 0.471
Snre4 4.58 2.942 66.1 5.288 5.288 0 0.5
Snreb 2.88 2.960 34.5 4.698 4.389 20.88 0.447
Snre6 3.46 2.987 44.4 5.015 4.719 22.29 0.453
Snre7 3.12 2.909 38.2 4.814 4.560 21.42 0.449

a: THAE.
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Fig. 6. Longitudinal and bulk sound velocities vs shock

pressure for dense and porous Sn.
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Abstract

Shock and release experiments are performed on the porous Sn with sub-micropores with porosity m = 1.01. Time-
resolved interfacial velocities between the porous Sn and LiF window are measured with Doppler pins system under seven
pressure points from 31.8 GPa to 66.1 GPa. From the interfacial velocity, the Euler longitudinal sound velocities and the
bulk sound velocities are obtained. The corresponding Poisson ratio and shear modulus are determined, too. From the
transition of longitudinal sound velocity to bulk sound velocity at high pressures, the shock-induced melting of Sn with
porosity 1.01 occurs at about 49.1 GPa. With the Euler longitudinal sound velocities, the bulk sound velocities and the
shear moduluses of porous and dense Sn, the melting pressure zone of dense Sn can be determined to be between 53.5
GPa and 62.3 GPa. Comparing the melting zone of porous Sn and that of dense Sn, micropores in the material reduce
the the shock melting pressure obviously. The Exact shock melting pressure of dense Sn needs further experimental data
in the corresponding pressure zone. From the longitudinal velocity of porous Sn in the measured solid zone, no bcc phase
transition takes place for this material. This may relate with the micropores in the material or the difference in material

component, which needs further investigating.

Keywords: porous tin, sound velocity, shock melting, phase transition
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