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[ABSTRACT] In order to explore whether the anti-explosion performance of a chain flail explosive disposal ( EOD)

device meets the operation requirements, a simulation calculation model of the anti-explosion performance of the chain flail
explosive disposal device was established based on ANSYS software. Based on the model, the anti-explosion performance of
the EOD device under different equivalent TNT and different explosion positions was analyzed, and the structural defor-
mation and velocity characteristics were obtained. At the same time, a test bench for the anti-explosion performance of the
EOD device was built, and the credibility of the simulation model was verified through the bench test, which provides a re-

ference for the analysis and evaluation of the anti-explosion performance and the structural optimization of the EOD device.
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Fig. 1 An EOD unmanned vehicle
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Fig.2  Structure of the chain flail EOD device
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Material model and state equation parameters of (0345 steel

o/ G/ A/ B/

T/ T/

C,/(J- c/

(g+em™) GPa MPa MPa ¢ " m K K kg'-K') (em:- ws™h) 5 52 5 Yo a
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Tab.2 Material model and state equation parameters of TNT
o v Pt/ A/ B/ R, R, . E,/ .
(g+cm™) (m-+s™) GPa GPa GPa GPa
1.65 6 930 21.0 371.2 3.231 4.15 0.95 0.3 7.0 1.0
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Tab.3 Material model and state equation parameters of air
p/(kg+m™) o C, C, C, C, Cs Cs E,/Pa V,
1.29 0 0 0 0 0.4 0.4 0 2.5x10° 1.0
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Tab.4 Material model parameters of soil
p/(g+cm™) G/MPa K/GPa a,/MPa a,/MPa a,/MPa
1.8 64 30 3.41x10°° 7.03x10 7 3.00 x 10*
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Fig.6 Stress and strain of roller during

5 kg TNT blasting at 1/2 of the roller
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Fig.7 Stress and strain of roller during

5 kg TNT blasting at 1/4 of the roller
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Fig.8 Stress and strain of roller during

6 kg TNT blasting at 1/2 of the roller
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Fig.9 Stress and strain of roller during

6 kg TNT blasting at 1/4 of the roller

[R]ER , AR 235 R A8 T (1 o] B S 0, B e 5 | A 1 o
1 LA E FHAE R G 5 | R T, s U A 5 | 8 T 3 1)
TGRSR W T SR LT AR LR, A8
WA/, I H R SRS/ 5/, B
T3 VLA P VR i LB A A /N 1 BV £ R S AR
AT AR R b 5 VR R HICP T AR T 1 g
2.3.2 FERAUGERETALSHT

TEVRT 172 Ab FET vl A 1/4 A0 FEE R B
() 1/4 A0 D T A b T80T 23 5035 B 6 A4~ 49 55, 43531
WCHRESDT B AW v A, T
SR VE R AT A, B 10 R T AN
[F] TNT 5 5 J M B VR ) 45 A 10 SSARFE Z T ) A
(R 1) AR AR DL

MG 10 AT 1.5 kg TNT $5KEWBEIR] , AH R A7 B
R AR, 13K 125 m/s;6 kg TNT JEAL I, 4H
NS BT R 5 kg BEWE K, R 132 m/s, HARAS
AR, RIS, AT AR STE 0.2 ms
JE TR R R A 20 m/s AiAy . AR
AN IR B AT BRI R AL R IS AR
AR R R, S e KRR E) 2 TR0, 5 AR PRI
BTV e B RN 5 A S A — B
[FIAT,5 kg TNT SKEFT 6 kgTNT 5 KE ) 5 fid 4R o g
AR/ R A 22 BN, SIHEREA
[] 000 T e A g A oL S ot R B R 4 A i
LR 5 fs



.38 - B A M

5550 B4 2 W)

120
100
80F
60
40t
20
0k
20

v/(m-s™)

0 02 04 0.6 08 10 12 14
t/ms

(a)5 kg TNT, 1/2 kb

140
120}
100
80
60
401
20
0
200
0 02 04 06 08
t/ms

(b)5 kg TNT, 1/4 kb4

v /(m-s™)

1.0 12 14

140
120 -
100
80
60 [
40
20+

v/(m-s™)

_20- 1 1 1 | 1 1 1
0 02 04 06 08 10 12 14
t/ms
(¢)6 kg TNT,1/2 kb4

140
120 -
100 -
80
60 -
40+
20
0
201 . . . .
0 02 04 06 038
t/ms

(d)6 kg TNT,1/4 kb4

Bl10 2% 10 agds fl
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Tab.5 Simulation results

T TNT %88/ 84 RS, el R/
i kg (A cm cm (m-s™")
I 5 12 2.5 0.20 9.5
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Fig. 13 Results of bench test
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