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Abstract: Porous magnesium block materials were prepared by hydrogenated dehydrogenation (HD) +discharge plasma
sintering (SPS) process. The porosity, pore structure, compression and energy absorption properties of porous magnesium with
different MgH, contents were studied. The results show that the total porosity of porous magnesium is 7.5% and 17.8%
respectively by HD+SPS method, and the pore size is small and the internal structure is uniform. Porous magnesium with a
porosity of 17.8% has a relatively low compression yield strength of 43 MPa, high energy absorption per unit volume
(34.04 MJ/m’), and a maximum energy absorption efficiency of 1.42. Compared with the porous magnesium with 7.5% porosity,

the compressive stress-strain curve of porous magnesium with 17.8% porosity has a relatively low yield strength and a long stress

platform stage, which is more advantageous in the application of energy-absorbing materials.
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Fig.1 Flowchart of preparation of porous magnesium by

HD+SPS
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Tab. 1 Apparent density, relative density and porosity of porous Mg prepared by HD+SPS

. cagind . eSS I EE /°C ,
E¥ = TZHRE MgH, % it (%) R L /(g/em’) E N % FLER (%)
SPS1 SPS2
1 HD+SPS1 100 350 0.99 0.683 317
i HD+SPS1+DR* 100 350 0.90 0.517 483
1 HD+SPS1+DR+SPS2 100 350 550 1.43 0.822 17.8
2 HD+DR+SPS1+SPS2 0 350 550 1.61 0.925 U8

(*DR: S AL Ab#E ; SPS1 . il J Y, B Y 25 14 350 °C,50 kN; DR flif 20 4b B8 ; SPS2 . i L %5 55 F B 4% | B84 414 550 'C, R )
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Fig.2 The morphology and XRD patterns of prefabricated, dehydrogenated and sintered blocks
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Fig.3 Micromorphology of porous magnesium
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Fig.4 Compressive stress-strain curve of porous magnesium
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Fig.5 Properties of porous magnesium at different relative densities
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