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Numerical investigation of formation-of Mach reflection in explosive free
forming of confinedcylindrical shells
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this research, a Mach reflection and its effect on explosive free forming of confined cylindrical
Received 19 December 2013 shells are studied numerically. This shells were manufactured from extruded 6063-T5 Aluminum

Accepted 01 February 2014

Available Online 08 October 2014 alloy. The diameter of shell was 1.5 times larger than its length. Its ends were sealed with rigid

sheets. The simulation of formation of Mach reflection and plastic response of shell were done

with Autodyne hydrocode and coupled Lagrangian-Eulrian spatial discretization. Formation of

Keywords: . . .

Exmsive Forming Mach reflection occurred on end plates. It is observed that the generated pressure in an area that
Mach Reflection is affected by Mach stem is higher than elsewhere. This phenomena causes rupture in boundaries
Cylindrical Shell area of shell to plate connections, before forming process. The maximum of transverse

Coupled Lagrangian-Eulrian Method deformation that obtained from this study compared with experimental results which done in

explosion mechanic laboratory in K. N. Toosi university of technology. The experimental and
numerical results shows more than 93% agreement. Meanwhile, because of blast waves reflection
and interaction of waves, coupled Lagrangian-Eulrian method is suitable method for investigation
of internal explosion problems. In addition failure modes was simulated with finite element
software Abaqus and good agreement was found between the results.
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- Abaqus

- Regular reflection
- Mach reflection

- Incident wave

- Reflected wave

- Mach stem

10- Triple point

11- Transition angle
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1- Failure mode
2- Coupled Lagrangian-Eulerian method
3- Autodyn

132


www.sid.ir

Ve 9 s9wge g Ioxo

Ay slaslgiaml (5L Aiwgy ST G olxsl oS S S f) Ol puF JSb (g 33e (w22

Sl 1y ¢lo olSad & plize Sl o sl [16] plols 5 S

50 i3gad dnmla (1) e akly Sl esliial b e e YL il
ol (6958 oo Flo sue M g ax 0 s 5y Jlimsl aygly omalally oyl

1.75

T m-1)

2RO gl gle JSA5 09 S jnam 5l 0,95 5 agly oS (eln

L aSaas o plii |y Flo das s y JWl aggl; Jlogaid Ko 050 o

5155 fle sae b Sad zlgalyd ol 00l munw i (1) alasl,y 51 oolicis!

+39 M> 1 (1)

40° sq05 j0 5 anilas oz Olyeas sl agly le sae (2ol L3
ol
sl ()57 (6338 gse lo 3 drnlmas (1) bl 5l eolizad (ol
bug o5 col glalal; (6398 e o sue aale lp cu)E S
ou glsl pheail o il o ST JLasil (gl [16] plalS 5 (S
5o LiE i CondP/Passi o ol (2) b, by alolee ol o
S (ol 5o Al lga 3yl 2adyl Cond Kog jhuedl jlid o sl
b Oy 1) Lad i (3) alal, el oot a3 S Ly 0 134
() all, Ly oas biiie dlols wms oo oLts Z2ons Lubiie aluls ||

5 0o oslaul o zxaie osle (sl TNT Joleo 50 W ] jo a5 593 o0 oyl

el o).?d.;.a oole )5)4 )| alolb R
M=J1+K+1(Pj=\/1+(6pj 2)
2k (P, 7P,
2
808[1+(Zj }
45

£- 2 : : 3)

a \/“(0.548) \/“(0232) Jl{lz'ssj

Z:Mf% 4)
B ib3T-3

slatales] @l jlsoae lutnnd 5500 jolaie & Gingh ol
il azlys eio oSl o] SIS olSle;T s snd el
plosl 0926 (ogas j (s paite Slnogs Cenl oad olinul [B] wsh
23,5 o alamde aalsl yo o iole ]

B063-T5 poiregll 5l o ialo;lien! ;o s eolitul sladiges olos
Ly aS5WT ol 40 S5m0 polic oS5 b aisle ol 0,5
el oo 00ls yLis]l Jeaz 50 connl s @ (5 510g5lsS iole]

15 gl ar yhad cons g bt olal b slaslginl diwg g0 5
4 cilses sy ogainagl] )9 20 58 iy (slad ol (gl o eolarul
@olass .ol ools yhgx badiwg slel 90 ATIG ig, 5l oolaiwll el
Jate @ys & hex ol 93 b R olawi 5 b S L beiges
g opmiio ole joue Sz (Fligw iy 5 (S S0 50 rien WD
5 o a3l sae 12 a0 o Lil sladiges plaS jo 5l 0y slowl ils
SlSe elss 8551 Cams @ (sl 008 S5 45 pe a5 Galejl o
2 gl (Sl (plys 5 slal ol plnil (225 o badiged 55,

Ll 00 03ls QL.M;Z Joa>

1- Over pressure
2- Scaled distance
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5- Damage Evolution
6- Stiffness degradation rate
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1- Stress triaxiality
2- Energy release rate
3- Fracture toughness
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