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Impact Compression Characteristics and Ignition Behavior of Al/Teflon Reactive Materials
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Abstract : To explore the mechanical properties and impact ignition behavior of Al/Teflon reactive materials, the
Al/Teflon reactive materials specimens were prepared using compression sintering method. Based on the split Hopkinson
pressure bar (SHPB) experiments, the stress vs time, strain vs time and stress vs strain relationships were obtained by the analysis
of compression-hardening-unloading process. Meanwhile, the ignition characteristics of Al/Teflon reactive materials were
obtained by high velocity impact. The results show that the Al/Teflon material has strain rate effect; the ignition reaction
generally happens during 2~3 pulses, and the reaction processes are all on the order of microsecond, the flame area increases firstly
and then decreases with time, and the ignition delay time is shortened with the increase of impact velocity, while the critical stress
increases with the increase of impact velocity.

Key words: Reactive material, SHPB; Mechanical properties; Ignition behavior

SSMAHE—FIRERAY ST RERIRE, 8 T PRk

ARYIBVERES B T T 1298, 2005 4, Ames R S5l

PRI AR EAE A R R R T2 46 T
FOSAREEAT RAFH 12745, B e oy sl
AR T 2R R~ RE IS A ARG
TESRARTEIA | B2 LR 455 TREBAT | Ra ) i
oo HAET, ENSMIFFEN SRR # L A

WFEHER: 2021-08-30

WF5E T AlTeflon W A4 R i o 72 P A RE &
FERCRAE . 2006 45, Lee R J SFR2ER A B gieniity | Al
el R A el S S 6 SN RRREEA T T it
SLIHFIT. 2009 47, AR AEE I BRE LR 3 Al
AR TG PR A BE SRR R T T 2013

EE® e W (1990-) , 55, R, MLl LSRR .



2021 4E 12 A Kk T

Hi 29

A, ARIRIESEIRIY T AR KRR SVE R R iE bRl ikt
TRRIBIASIERL, 43T T 22 AR R RE XS MR R 6
SRR SRR RS . 2016 4F, B A 2SI SY
THC HEXT AVFe20s/Teflon J2 i b RHRHERIZS 46 1127
PERE . fE R DL S RE R, R4, XIRE(R
SEUR AR Rt il 45 T Ze/W/ Teflon AL, I
AT T AR MRS B R 8 505, 158 T ) AR
Lk, HAFMEIER) Sargin BARIEST T APRIFERN 2E
FRILREIN AR, 2016 4F, P AL il
FILR AR, il T A REZY A, R I
FELX AT T EAEIR AR e

ISR BCRARZ , (BN RHE S BRI H]
IR AEIE Z R, Wi RRREH LA, JUHSE N
B | C LA B S AR Bl A R4 2R
VAR RERFE R S AL AN IR . TR, ASSCES G
BB T BEWEFE SN AR 328 15 Rk 5
RIATH, RO e s S,
— R BRI S

1 Al/Teflon & N AR} AUHI %

1.1 EREREREE

A T EERMAESE A CRAZ 100pum )
AKX Teflon ¥y (Rife 34um ), FEANEHIFEIEEIRS]
10 (YG-5kg, BHITTHEARBERS T B A IR H] ).
FZ5HL (323X YLI-50 JRZ5HL, Wil il Boenl
W) DI 354 (Nabertherm, Germany ) 45,
1.2 HHHERE

ASCR B esh
M LA 1 s,

&) ()

R S PRa
TR SIY RGP+ CEC TG

il SRR, IR

1 XSS T ZREE

Fig.1 Process flow diagram of specimen preparation
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Tab.1 Experimental parameters of specimens

oGS JUTRA/mm B SR (s
1 ©14.05.11 1.714 8.4
A2 ©14.05.00 1.716 123
3 ©14.0%4.90 1.695 16.2
4 ©14.0%5.06 1.718 9.0
B 5 ©14.0x5.22 1.713 138
6 ©14.0x5.21 1.699 183
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Tab.2 Experimental parameters of ignition characteristic of
specimens
ity JURSmm it/ EFREE(ms)

7 D14.0x5.10  1.712 24.26
8 D14.0x5.02  1.715 29.87
9 D14.0x5.20  1.701 32.64
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Fig.2 SEM result of specimen
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Tab.3 Experimental parameters of specimens
TR RWEE W% JFTEH%

C 3.61 1430  23.21

F 124.46 54.80  56.20

Al 18.50 28.12  20.31
Pt 1.19 2.78 0.28
B - 100 100
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Fig.3 Experimental result of specimens in group A
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Fig.4 Experimental results of specimens in group B
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Tab.4 Dynamic compressive mechanical properties of

specimens
S S5 SRPERCE/MPa KN )/MPa KA/ MPa
1 20419 43.6 2379
A 2 39624 49.6 662.9
3 35202 55.2 2972
4 2087.5 43.5 89.3
B 5 49258 56.5 1583
6 2147.8 73.8 188.2
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Fig.5 Impact process of No.7 specimen
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Fig.6 Impact ignition process of No.8 specimen
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Fig.7 Impact ignition process of No.9 specimen
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Fig.8 Stress—strain relationship of No.7~ No.9 specimen

W& 8 P, 7 SR E AR AR 7 A TRCR
AR, (RIS AR, MR R R 1R 103.46
MPa, {HIFRHIA KNG 8 SIRAIAE A4
BOR BN AL T R AR, iR i 0 1) 149.34
MPa, 7£ 500us<t<750us i & A SO, IHGE S A I
AT 188.17MPa; 9 St FAE 500us<t <650us B
() B N S RO, A A iy B B4 i 531 g ok
195.42MPa,

4 Z5ip

ASCLL AlTeflon FOMAPREABEFER G, R

RGTFE T AlTeflon M8l 12 R BT poT
A FHER RGN T Al/Teflon b B4+ ity
SRR, FHARE] T AR S I R  753)
PEARZERUTR: (1) JET SHPB LIRS, KT
SRR AL B S AS 48 177 . Sk B AE 8~
20m's YE IR, AlTeflon Je WA AR T R 45-5%
- AR . AORBHRHT e 5 B2 2k B i 3
i, FKH] AlUTeflon [ A4 RHEA 12 Z85R AL RN o

(2) %45 SHPB ARG SR R 4%, 52T
S B R8s R o APRE RSN ik
ATE 2~3 hi it B, ORI S BE S AR AL Tops
%K. BEEREAEL, PR SRR e
J5 R T R KR I TR B 268 4 2 ek
JINs BB AR SO s YIS A PG DR
K.

P

[1] Ames R. Vented Chamber calorimetry for impact-initiated
energetic materials[C]/AIAA Aerospace Sciences Meeting
and Exhibit, 2013.

[2] LeeR J,Mock w, Jr, etal. Reactive material studies [R]. Naval
Surface Warfare Center, 2005.

[3] R, XU ok B S TR e AR S
[N AERTHIT AR, 2009, 29(8): 663-666.

[4] APV, TR, Sx2p P A5 SR R M ke
RS AT I] AL T RS54, 2013, 33(2): 121-126.

(5] WsbBd i 25 4, 25 AUFe0s/PTFE S WA RHE 4 Kk
RE[T]. ErRERSRL, 2016, 24(8): 781-786.

[6] XMt Lo —Rh R RHE o SRS T2 R oY
[J]. s T oREEEA4, 2016, 36(4):365-369.

(7] FEIBBH, D5, 2964, 45 PTFE J&& REZRIE i & K5
PERERSE[I]. KT, 2016(6): 13-16.

[8] AT, B 222255 ALRIAEXT PTFE/AL iE ARSI
TP PERBRSANAT] SE e # RE741,2020,41(5): 183-187.



	1  Al/Teflon反应材料的制备
	2  试验
	3  结果与讨论
	4  结论

