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Fig.2 Isothermal DSC curves of Ni-Al ESM
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Table 2 Mechanical properties of Ni-Al ESM
T/C 510 520 530 540 550 560 Al
o/MPa 420 47.0 546 60.85 66.0 40.0 57
oJ/MPa 150.0 1758 179.4 288.9 294.6 141.2

or-tensile strength; oc.-compressive strength
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Fig.4 EDS element line scanning of Ni-Al ESM: (a) 550 C
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Fig.5 DSC curves of Ni-Al ESM, its first order and second

order derivatives
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Fig.6 DSC curves of Ni-Al ESM
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Table 3 Energy density of Ni-Al ESM at different sintering

temperatures
TI'C 510 520 530 540 550
Ti/C 651.9 644.2 653.5 645.5 648.2
Edlg* 512.7 454.2 484.9 413.9 436.1

Note: Ti-initial reaction temperature; Eq4-energy density
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Fig.7 Impact initiated reaction of Ni-Al ESM with different projectiles speeds: (a) 879 m/s, (b) 974 m/s, (c) 1118 m/s, and (d) 1445 m/s
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Preparation and Properties of Ni-Al Energetic Structural Material

Zhang Dubao, Wang Tao, Yu Yinhu, Pan Jianfeng, Wang Wei
(Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: Ni-Al (molar ratio 1:1) energetic structural material (ESM) was prepared by cold-pressing and sintering with Ni and Al
elemental powders. The effects of sintering temperature on the interface diffusion, mechanical properties, initial reaction temperature and
energy density of Ni-Al energetic structural materials were investigated. The results show that the rising sintering temperature increases
the rate of diffusion, boundary adhesion strength and mechanical properties of Ni-Al ESM while it decreases the energy density. The ESM
with excellent combination of both energy density and mechanical properties can be obtained by sintering Ni-Al green body at 550 <C,
whose ultimate tensile strength and compressive strength are 66.0 and 294.6 MPa, respectively, and the energy density is 436.1 J/g.
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