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Table1 Component mass fractions and theoretical

material densities of Al/TiH,/PTFE granular composites
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Fig. 1 Temperature history of sintering process

For SHPB test For drop-weight test
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Fig. 2 Specimens after sintering
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Fig. 3 Scanning electron microscope images for original materials and different specimens
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Fig. 4 Ture stress-strain curves of different types of materials at different strain rates and comparison of mechanical properities
among different types of materials at the strain rate of 3 200 s
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Reaction phenomenon
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Fig. 5 Recovered sample residues of Type B material under dynamic compression at different strain rates
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F<2 32005 MTLERTAEZEE AVTIH,/PTFE
RN F RS
Table 2 Mechanical property parameters for different
types of AITiH,/PTFE at the strain rate of 3 200 s™

ZE RS 58t £ /MIPa JE4ii BE/MPa R
A 483 155.8 0.62
B 524 166.4 0.70
C 57.1 1545 0.65
D 61.3 150.9 0.57

%3 T[EIZE! AUTiH,/PTFE #RHF 4 S
Table 3 Characteristic drop height for different
types of AI/TiH,/PTFE

IR Hy/em MR H,/cm
A 67 C 75
B 58 D 83

=600 pus t=1200 ps

FE 6 90 cm ¥4 i F AR 4 52 BT 4
Fig. 6 Reaction phenomena of different types of materials at the drop height of 90 cm
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Fig. 7 Recovered specimen residues after drop-weight test
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Effects of TiH, content on dynamic mechanical properties and
impact sensitivity of AI/PTFE

YU Zhongshen, FANG Xiang, LI Yuchun, REN Junkai, ZHANG Jun, SONG Jiaxing
( Field Engineering Institute, PLA Army Engineering University, Nanjing 210001, Jiangsu, China)

Abstract: Four kinds of aluminum/ titanium hydride/ polytetrafluoroethylene (Al/TiH,/PTFE) samples with
different TiH, contents were prepared by the mixed/compression/sintering method. The dynamic
compression mechanical properties, impact sensitivity and reaction characteristics of the reaction materials
were studied based on the split Hopkinson pressure bar (SHPB) and drop-weight impact tests. The results
indicate that the four materials all show strain hardening and strain rate hardening effects, and the yield
strength and hardening modulus increase with the increasing of the strain rate. Under the same loading strain
rate, the yield strength of the material increases with the increasing of TiH, content, and the compressive
strength of the material increases first and then decreases. When the mass fraction of TiH, is 5%, the
compressive strength of the material reaches the maximum value of 166.4 MPa, which is 6.8% higher than
that of the AI/PTFE. Within a certain range of mass fraction (less than 5%), adding TiH, helps to improve the
impact sensitivity and energy release level of the AI/PTFE material, while the impact sensitivity and the
reaction degree gradually decrease when the mass fraction of TiH, exceeds 10%. Compared with the
Al/PTFE, there are sparks spraying from the reaction region of the TiH,-contained specimens, and this
phenomenon is more significant with the increasing of TiH, content.
Keywords: Al/TiH,/PTFE; split Hopkinson pressure bar (SHPB); drop-weight impact; mechanical property;
impact sensitivity; reaction characteristic

(FEHHR KA =)

092301-8


http://dx.doi.org/10.1557/PROC-0896-H03-08
http://dx.doi.org/10.1557/PROC-0896-H03-08
http://dx.doi.org/10.1557/PROC-0896-H03-08
http://dx.doi.org/10.1557/PROC-0896-H03-08

