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Table 1 Experimental results of detonation velocity of emulsion explosive

YEZ5FS  R./mm  ¢(NaCD/% v/(mes ) v,/(m s )
1 11 5 257 4,255 4,254 1 2550
2 11 10 229 4,233 5,243 0 2350
3 11 20 219 0,212 3,222 1 2150
4 11 30 193 0,186 5,195 6 195 0
5 11 40 148 0,144 1,142 0 1450
6 11 46 K 24 A 2 g
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Table 2 Basic performance parameters of the Al flyer tube and stainless steel base tube

Rk o/(g+cm *) o./MPa o,/ MPa ’ H,/MPa »/mm [/mm s/mm
AW 316L 7.98 170 480 0.30 1862.0 15 400 2
4l 45 1060 2.71 100 143 0.33 707.5 11 400 1
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_ Fig. 1 Schematics of explosive welding installation
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Fig. 2 Inner surface and section of the composite tubes in five kinds of detonation velocity
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Table 3 Collision speed of Al tube by calculated from different explosives in table 1

YEZ Y R vg/(m s ) v,/(m s ")
1 0.745 0 2 550 470
2 0.707 8 2 350 422
3 0.670 0 2 150 380
4 0.630 0 1 950 321
5 0.596 0 1 450 228
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X LS4 52 4 8 1) SEM EG & B - 3 BB R I HE 2 (2 150 m/s 24D MBI E G4, KA
AW TR 456 B Al BB T 4f ;s FLIE A A T B2 5 I8 Z 18] 8 R 285 20 1l 5 57 T i %) 9% i T s ¢
NGRS i Sy OF: b NNE % N i Y8 0 N i D0 W= = TR e TR R (| W AR § 2 Rt B D3
LA /AN B9 526 6 45 6 S T 1 5 s R B R AN R I EL A AT SR A L /INBEAR 2 s HUE BT A X



86 B’ 5 & 5 35 &

it - e KA 2 0 30 poms £ 5 A9 ST IR BT — 5 SR B )Z MR N 2 150 m/s ZEA Y
FE5A% B0 0 5268 1Y S A2 TR B TR, 3K 8] 20~30 pm HRIEN 1 950 m/s AR MIEARRNE S
IR LY 10~20 o, AR 5 IG5 5 A0 R /1N 15 570 T 4 B 225 R 40 45 (000 0 o 22 i g O R
AR K Bl B A R O R . I I o A 4 R — A R T T S 1 K 2 Y [ (1 950 ~
2 150 m/s) BB AL 2 5 B AE AR T A 20K

ST IA A 3 RS S TR D5 U5 WD A A B TR < SR FH P Rk 1A B2 5 A AR I A L O 2 R AR AR AT Y
SN BRI HE AR SR ™ AR AR 1) T 1) b AN A7 A TR )™ W e B A A8 S5 A 9 R T S 0BT B3R L ol
U S BOVE R 52 5 A8 T R 7 T L 1% 8 5 A 80T g A I 22 38 A 5 TR S R I R W RE A £ g 11 B
I HEBR o AT — OB sz B AR AR S T 45 4 TR S AR A e A T B O R AT TR
P TR 9D 114 90 R L SF2 T 67 % 2 A% B D7 1 v /N B K 2 S AR g P LA DN

T3 2355 B T80 5 T2 AN R I LR X o P ) D DR 2 « 8 55 77 W00 A A X %5 P 2 ) P AS R B I R B o 4 X
TRRER 2 2 S AR K AR I AR D R TR AR KR W A P T A BE L I TRDA AR LS R, DT A A A
5 R AR AR A5 3 DR 32 BRI T Y ey P AR S5 7 0 1 D G 5 A 28 5 90 T 2 0 2 B PR
ST A0 RIS A i ] o A o e 5 fo 0 v AR AR
2.3 AEZEERENFHENK

SR A A 3 TR R ) TR WL UL ke LT e 5 A G S S T R 2 A A W DA R A T 2 TR
T R (EH T 2 AR A AT L SR S Y IR TR R A R E . NI, SO R G 3.4 AT
TS A e P RE I, 3 A TR I | R e 00 R 2 g I3 A T B R SR B o BIR AR R R
R AR 55 AR S i L 00 45 4 T A R L, g v RE D P AR D R /A S Y G A A v S R

OB OIS 2 FRE AR T 092 5 AT T R SRR R Y 2 mm, il i [
B U1 (5 o) R % B L 2 F 45 8 iR 19 B W 380 (67 418 25 2 A b Ak ik J3E R X B 55 9 R 2 L i 7
g S _EOR By YRR LTS A B T 45 5 A A B U0 S R T AR A9 B9 U9 E (T 5(b) ()

(a) Cutting test method (b) Cutting test result of the tube 3
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(c) Cutting test result of the tube 4
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Fig. 5 Composite tube of Al/316L cutting test
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(b) Flattening test result of the tube 3 (c) Flattening test result of the tube 4
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Fig. 6 Composite tube of Al/316L flattening test
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(a) Bending test method (b) Bending test results
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Influence of detonation velocity on interface and combination performances
of Al/316L composite tube by explosive welding

Deng Wei'?, Lu Ming”, Tian Xiao-jie®
(1. 63981 Unite of People’s Liberation Army, Wuhan 430311, Hubei, China;
2. College o f Field Engineering ,» Science & Technology University of People’s Liberation Army ,
Nanjing 210007, Jiangshu, China;
3. College of Engineering » Ocean University of China, Qindao 266100, Shandong, China)

Abstract: To obtain low detonation velocity explosive, commercial attenuant was blended into the e-
mulsion explosive. The detonation velocity of compound explosive changes from 2 550 m/s to 1 450
m/s. Through analyzing the result of mechanical properties test and microstructure test of the Al/
3161 composite tubes which were fabricated by explosive welding of compound explosives, the appro-
priate detonation velocity (1 950~2 150 m/s) for the explosive welding of composite tube is obtained,
and the combination quality of the composite tubes meet the subsequent processing requirement. The
shape of the interface waveform is between line and wave. Interfacial wave also has poor rule of peri-
odic variation. The reasons are that detonation velocity is important to the process, the explosion
product does not scatter in the direction of tube diameter and the time that detonation products inside
the tube affect to the flyer tube is longer than the flyer plate in the explosive welding process.
Key words: mechanics of explosion; detonation velocity; explosive welding; Al/316L composite tube;
combination quality
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