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Table 1 Parameters of AlI/PTFE reactive materials with differ-
ent molding pressures
Pn / MPa b/ % p/kg-m™ m/g
30 4.8 2183 0.849
50 4.0 2201 0.856
80 2.9 2226 0.865
100 2.4 2237 0.870
120 2.2 2243 0.872
150 2.1 2245 0.873

Note: p, is molding pressure. ¢ is the porosity of specimens. p is the density

of specimens. m is the mass of specimens.
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Table 2 Dynamic properties data of AI/PTFE reactive materi-

als with different molding pressures

Pm/ MPa V,/m-s!  &/s E, / MPa o,/ MPa &
18.94 2960 158.30 69.14 0.29
22.21 3500 158.31 91.37 0.43
100 26.16 4270 165.51 110.23 0.52
29.24 4850 170.61 127.20 0.60
18.73 2980 165.54 70.73 0.28
22.66 3620 168.27 94.62 0.47
120 26.57 4330 174.34 119.74 0.52
29.90 5030 167.62 132.37 0.63
19.12 3040 155.09 76.70 0.32
22.49 3560 158.73 91.06 0.45
100 26.30 4270 169.67 108.63 0.52
29.78 4820 154.01 122.39 0.65
18.88 3000 141.81 69.51 0.30
23.04 3600 146.29 89.11 0.46
80 26.72 4290 167.60 110.41 0.52
29.43 4950 157.60 124.73 0.61
18.15 2950 107.20 65.53 0.35
22.77 3650 152.47 88.82 0.45
>0 26.58 4290 165.75 108.13 0.53
29.74 5050 156.81 126.06 0.64
18.27 2930 97.60 61.99 0.34
22.02 3500 113.70 76.96 0.48
70 26.82 4300 158.35 107.10 0.50
30.14 5150 179.60 135.23 0.54

Note: p, is molding pressure. V, is the Initial velocity of striker bar. & is the
strain rate of specimens. E, is the hardening modulus of specimens. o,

is the ultimate strength of specimens. &, is the failure strain of specimens
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Fig.6 Impact ignition process of AI/PTFE reactive material

(molding pressure: 100 MPa, impact velocity: 27.66 m-s™)
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p,=120 MPa
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Scanning electron microscope results of AI/PTFE reactive materials
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AE PSS 1) 5 403 Ak R T R R A7 A i (L ) A1
o T RB6E ™ AR T A B SR T 0 A5 K R 0 A 2R
TSR T K e R ST DA & A kSR Y R ok
6] 42 77 # 600~700 ws. J K JE 71 30~80 MPa i,
BT 7 AL/PTRE I M b A &8 G AL R RS 3870, > 4
7 AN B 40 1 Y Az PR X AT £ = A ik o
Jab 7 A KT R T o R B e o R A Oy X, AT
DA fA08 00 7 58 A 2 7 ok i Ak 55 38 3] A IR B
5| & 06 PR L 2 A TRy o DR AR B 7R R g 3% A e
B A5, I ) R AR F5 75 600~700 ws N, H BA &
) K BE

4 £t

(1) R B R B 25 WL A AN TR B e ) F il & T
Al/PTFE T VA BL , T 88 3 4 2% R AT (SHPB) %€ & X
TG PEA R B A 7 2 e ge AT I S5 R R, Y
AR &N 2960~5150 s, 16 Pk A B FE sh 2 fr T 2
PR R B s 2R AT R s BURL S 5 O 30 MPalit,
Wit 5 10 A% SR I, AL/PTFE B4 R A B £h A5 2 358 i 5 i 751
JE 718 50~150 MPa B AI/PTFE [ Ji JIR 56 J 1A £k A5
I AR F B N AR AL

(2) RTHFEE 2000 T AlPTFE 35 44 k) i 1 o
ST R A5 K AEE 3R [ i 28 e g A e 14 A8 Ak R
At R E 7 30~80 MPa i, 6 P kA Ak iy 3o B o5 oK
I AL GR AR 45 O BE A RHAE RIS R e, BRIV RE 7 AL R
DAL FL B 23 14 B3 AER 5K R 38 n , JH K S 3R B[] s 2%
£ 600~700 ws; A A R I i E] ik 100 MPa i}, AI/PTFE
T PR A B A A BT ORI R R Bl A T R
T8 o TRE 0 B, AEORE Y A K RE R I ] AT LA 1000~
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1100 ps#2EHTE] T 600~700 ps.

(3) fEREAT T, Al/PTFEGAE P B FLER AN i34 i
ghy 3 T HAE T RO REME . BB ) 3T 100 MPa
Bt a1 P JR 2 B R RS B AL AR ALl AT A
TE 22 R ik s g R 7 A mT O Y J AR R T O A B T
O J 35 P A R U g ok R T B A A
AT B T 808 1K J7 100~150 MPa T 78 1 8} 4 5k
15 1 o
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Dynamic Mechanical Behavior and Impact Ignition Characteristics of AI/PTFE Reactive Materials

LI Wei, REN Hui-lan, NING Jian-guo, LIU Yuan-bin
(State Key Laboratory of Explosion Science and Technology s Beijing Institute of Technology s Beijing 100081, China)

Abstract: In order to investigate the dynamic behavior and ignition mechanism of Al/polytetrafluoroethylene (PTFE) reactive ma-
terial under dynamic loading, a Split Hopkinson Pressure Bar (SHPB) was used to conduct the dynamic compression experiment
on reactive materials with different molding pressure. Experimental results show that the Al/PTFE reactive material exhibits typical
elastic-plastic mechanical behavior under dynamic loading at strain rate ranging from 2960 s™' to 5150 s™'. The yield strength and
hardening modulus of AI/PTFE reactive materials do not show strain rate effect when the molding pressure is 50-150 MPa. The
velocity ignition threshold increases slowly from 28.77 m-s™' to 29.22 m-s' with the molding pressure. When the molding pres-
sure increases to 100 MPa, the velocity ignition threshold drops significantly to 26.60 m-s™'. With the increase of the impact ve-
locity, the ignition delay time for reactive materials with the molding pressure of 100-150 MPa decreases from 1000—1100 ps to
600—-700 ps, while that of reactive materials with the molding pressure of 30-80 MPa maintains at 600—700 ps. Combining with
results of Scanning Electron Microscopy, it is found that the local larger pores inside the reactive materials with higher molding
pressure is the main factor for the sudden drop of the velocity ignition threshold. Therefore, the impact ignition characteristics of
Al/PTFE reactive materials are mainly related to the external loading form and the internal micro-morphology.

Key words: Al/polytetrafluoroethylene (PTFE) reactive material; mechanical behavior; velocity ignition threshold; ignition delay
time;ignition mechanism
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