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Fig. 1 Schematic of SHPB impact loading setup
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Fig. 3 Dynamic response of the sample under SHPB impact

Incident bar s Transmission bar

&
—_— &
—
&g
—-—eee e

[ 4 SHPB il &6 43 7~ 2 &
Fig. 4 Testing section of SHPB
M AL Sk A L A I R A 10
BN W7 B He 4 01 MBS A S0 A ST A5 8
FrR . B 5 B 5K 6 s M o
SHPB S25 I8 . B 5 v 20 0 i Zeoxf b F 20 SO 3t 3 aF
2
0

0 {6 FF 46 60/ 3 B D TF 0 5 L I AR EL 2K
B TE 6 o M (75 s 12D DR B 2
T T SR GBI S B R; 1 5 AT Bk % o)
LB 20 5 5 Al T S R
W 2 L )t 2R B TR A R AR EE o |
AIHFT- SFT B A I T FL FL R g | Reaction

T M R I 6 R B R R ol 0 0 0

=50 0 50 100 150 200 250 300 350 400

T |

B BHOR T R A RV IS . thus
G R 50, 60k B B B2 FL ~F, , &5 FAT I 2R 45 b i N 19 SE 50 B
K] I b st A L B A2 1 R H R DL M R R R . Fig. 5 Experimental waveforms under the impact
o % F, —|A—F2 —Ee(T) 2) of a steel bar test system

o eCT,) VA K bR A 220097 7 325 5 W LR A PEAH B AR T 3 T — S0 KA
R € CT,) A (2) o W5 LM R 4 0 9 52 19 17 3 A 5

MIEL 5 RIS (2) AT LA it SHPB A el 48 o th B B X 7 9 1 9 3 K - PTFE/ AL % 4 bkt
% S R I AT (0 2 2 S 43 R R 190 30725 0 7 BT A o2 5 O LR/ R — s T
AR PR B



960 DS 1 5 et i %38 &

1T SHPB S50 i 28 iod 75 4 8 o iR I REAR/DN , 0 A8 A3 AT 4 1 30 HEAT R (R 58

de, . 2¢
dt L,

APrecseo (Love AN AR A TR JEUG K B AR AT 75 8 5 e X0 IO 52 S 38 90 e 1L BRI Sy T 1T SF- 15 3
O3 TESEE P, OB TR AT B8 BORERE B9 RS, AT IR B G4 0 ) (0 A8 8 2 —fE s, AR 55 — AN IR Ok
I3 ST TR T I8 78 RS %R A b i B Y R

2 MBS A S

Xf PTFE/ AL &8} ity 52 0 i 5 2% 4 10 ik 47 5 & 1 SHPB M MKW ER
g@\ ’glﬂ:':% ﬂu%@ 1 B, ;(Jllg‘gjifm . Z’f;{:ﬁ ]ﬁjm g:g%gﬁ:‘li‘ , Table 1 Experimental results of SHPB impact loading
K BT SHPB & 48 il AE A1 KL 23 & AE I R, 0808 BT i JTEFFMR RiAE/s ' RiJ)/MPa ST

€ (3

SHPB 2% ik BRI KA N Ik 1 5 1.2 4 1 %E 9 400 202 7
ST 7R B SHPB T H 28 B 48 36 A IR A 1A 2 @w 9300 620 R
B AN 1 A 2.3 R4 4L T ELY R KR AR 8 gl 7200 553 R
IR 25 35 G I % 2 B, W32 1 PR 3, 4 ij i;gg g‘i ’;r
4.5 1 6 HSCE . PRk, Ik o N RN AR R X PTFE/ 6 o = 000 187 =

Al Mps RN 5 & 77 RS . T TR 3 A B TR R
SZAC Sk (B 6~8) 40 At iy I g 3 A%, A G 5236 2 8cin &
2 JiR,

%2 SHPB MEMEB LW SH

Table 2 Parameters for SHPB impact loading experiment

Bl AT B R R W/ (mes™) NAER/sT MJI/MPa BRWPTERE/ps B

6 N &6 mmX4 mm 28 6 840 535 120 2=
7 G &6 mmX3 mm 31 9 400 202 120 7w
8 A 8 mm X8 mm 43 5150 576 120 w5

6 Frs HANHFFLL 28 m/s B 3 B X 6 mm X4 mm IS 453 R, WK 6 Al DU
AL PTFE/ALIRFEZT 1T R4 788 IR 0 i SN S5 B Bt . 0~50 ps 2 PTFE/ALFE 1Y R
A5 AL By B IR S v B0 W BIE T LU H 0 Sy Y A AR ik AR L W . SHPB LAl BRI R B A5 1 i ]
F AR B 2 T3 25 VERE 550~ 75 s S AP REAR 22 4 5 4 B i G AR L RIIM OB 8 8] T B IR R
TE 100 ps B ZIM BT G i A SN B B o 125 s B2 W SRR, SIE56 Hh, A4 Rk S 1 o 2 A Bl A KO )
R A T S PR S SR AR )

T ——— -

0 ps 25 pus 50 ps 75 us 100 ps 125 ps

6 PTFE/ALXFETEHIAT vh ki in 20T 1Y 2 285 g 7 iod 72
Fig. 6 Dynamic response process of PTFE/Al sample under impact loading by steel bar
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Fig. 7 Dynamic response process of PTFE/Al sample under impact loading by aluminum bar
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Fig. 8 Dynamic response process of PTFE/Al sample under impact loading by steel bar
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Impact-induced initiation criteria of PTFE/Al
by split Hopkinson pressure bar

Wubuliaisan MAIMAITITUERSUN, GE Chao, TIAN Chao, DONG Yongxiang

(State Key Laboratory of Explosion Science and Technology »
Beijing Institute of Technology, Beijing 100081, China)

Abstract: Impact-induced initiation criteria of Al particles reinforced PTFE (PTFE/Al) prepared by
compression/sintering were studied by split Hopkinson pressure bar (SHPB) and high speed photog-
raphy in this work. SHPB systems comprising of either steel or aluminum bars were applied to test
PTFE/AIl samples of different dimensions, in order to study the effect of the impact stress and the
loading strain rate on the impact-induced initiation behaviors of PTFE/Al. It shows that the impact-
induced initiation process of PTFE/AIl mainly includes the deformation, fragmentation and reaction,
which is simultaneously related to the impact stress and the loading strain rate. Based on the experi-
mental results, the criteria of impact stress and loading strain rate for the impact-induced initiation of
PTFE/AIl have been obtained. Moreover, an analytical expression of impact-induced initiation criteria
including impact stress and loading strain rate was established and a theoretical curve was predicted
for the impact-induced initiation events of PTFE/Al under SHPB tests.

Keywords: PTFE/AIl; split Hopkinson pressure bar; impact-induced reaction; reaction criteria
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