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ARTICLE INFORMATION ABSTRACT
Original Research Paper Designing explosion of gas pipelines, gun tubes, pulse detonation engine tubes, etc are all related to the
Received 17 June 2017 problem of cylindrical shell subjected to dynamic internal loads. In this paper, dynamic response of the
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Available Onling 22 Septerber 2017 thick cylindrical shell subjected to dynamic internal load with considering the high order shear

deformation theory (HODT) is investigated and compared with the first order shear deformation theory
of Mirsky- Hermann (FSDT). The effects of transverse shear deformation and rotatory inertia were
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Thm’( Cylindrical Shell included in the governing equations of the dynamic system. First, the equations of motion have been
Dynamic Response derived by using Hamilton’s principle then by changing variables the obtained partial differential
Dynamic Load equations have been converted to ordinary differential equations. With this method, the problem can be

High Order Deformation Theory solved for various mechanical moving pressure loads without considering the effect of boundary

conditions with long length assumption. The results of the present analytical method have been verified
by comparing with finite element results, using software. The comparison of the results with the finite
element method shows that the high order theory and first order Mirsky-Hermann theory can predict the
dynamic response of the thick cylindrical shell and the high order theory in areas away from the middle
layer is more successful.

— e o> 5 oasd @l egas (5,050 cod aojle pl ulou dodo -1
L) baiwg slog)ss a5 cosl ols SLd s uloly il gz ge Jolos 5 gy plp 0 &5 siwe Gloaes Glaojls (IS jsbay laatuy,
Glboz iz SO L aing bl dodiug )95 0 wied e JoSES b oo Syl 50 YU .51 (slotns wosllae Conglie onds 3,1y (sl X
Sl aiwg alaiie )0 450,50 alal alold 7 45 090 oo 005 o 7 o Sz bl el a3 3 )13 o)l (| Kiagh a> g coge baatug ;o
plas 2 () gy ol o et sl 5o ool oo o (el B> S et 9555 5 (s 5y el a2 BB 5 o] ol
Please cite this article using: o lod o3liiw! Jd o ls I Wi cpl @y gl yl (gl

S. A. Azarpazhoo, S. R. Kazemi, Dynamic analysis of long thick cylindrical shell subjected to dynamic internal pressure using high order shear deformation theory, Modares
Mechanical Engineering, Vol. 17, No. 9, pp. 427-438, 2017 (in Persian)


http://mjmec.ir/

SPBS dlizg)Sam 9933037 Glesaw

Vs A po (o33 S pad (59955 3l 03kl Uy (5Saoliz GBI HLid s Ay pasid 1o ddlgiml SSaolid Jals

G oS LBl e Jlid cov iU s alsial abo,l [k, ol
Jlo 13 [15] oK 5 ool o 0505 411 1, wigd s Jlas] Jlsze o50
135 Sanlys ¥l Gl 51 Sl (sla > ol 51 51 aeyane 2015
0 Jdgn b oS, s o jlad con o Sleal slalgial sladlg) sl
50l 518 sy 1 3590

e gleailgnal ol o (Jodod Jae 4 plites Ly Gl o
2 ol o)l connl 4 axg L S Bl g 05,0 L pess
@ b sl Gl @lie cpl o gyl 5l el Sl Bl ke ol
Olas VL aye Glapys (195 )i 50 Cueal g 2B Bl pslate
3heodel cavsdy mlis o 1 (6108 J1 g gam g0 las s o obml>
Sz algial (Seelos Jolod jo ol IS 5ess Vb A e 598
ol o3 altios b b S i SSaaliys 51 L5 o o
Slas S yen Jsl 4y (st U5 S (5555 o] e 5 il
a5 oy Slaen 555 i 55 1 0le 595l 3 o o plnd
s ol o 5 I 0 ppo e b e Jlag sl
e g (il el ool as F ka5 o 580 jebay 5514+ Z/R O)le
e oah S i s 55 e Jlag 5 i a5

Sl gl diwgs 9 o5 > tylgy -2
CalBes R lawgie glads b g 9me o)lite glaslyrol atug "1 S
Slis (ol cute glacgs) Slaiie s olyen 4 I, L Jsb 5 h
ows coads a8 3 \lai 10 a0 e lgiedy gy gl a2 oo
&lp oo eolitwl Glus s .l oo ools IE T (g9, X, Z Slae
plEe (6,138 ,b g awais (Wl 3l Wl le e8> SY¥olre (48 ,9] Cawdas
Alwgy LglmJ.iM) J“"“” (C 009 Vu.im sys_i.usﬁs)ﬂ gy (o o
oyl 13 o Saw¥l sgame 10 oole 5 wiloads 43,3 Jlai 1o S>oS
8 ool 550 goms dus AoVl Allcs Sy 51 g0ms 35 seVg0,d
w(x,z,t) 5 u(x,z,t) oloul> slbadlie by b op; Ly, ool 48,5

{16,17]
u(x,z,t) = uy(x,t) + z 0, (x, t) + C3 2% uy(x,t)
+C, 23 0,(x, 1) (@I-1)
w(x, z,t) = wy(x,t) + Co z 0,(x,t) + C; 2% w,(x,t)
+C, 23 6,(x, t) («-1)

L S,98 9 IReLy S wlfp Cy G Cy LngQ)Lg. [H) Jagls) e
G 5 (6555 B b cwnlie culpo ol 51 SO e aiiis a8y IS
o aid )5 e o sho plp | Gy UGy ployp = (Seyen Jol 4y 595
S o B 50 e pln Ca B G Vb 4o 5595 ln
30 ey A g (X, Z) olgsds alas S sl plul> W s U oo le
(¢)Mdu‘))os)wo)wﬁu&}cﬂhgjwzjx¢%?
G 20x bl Gle w65, 27 by sl lnl
sss.a.uys SHea o Ll X-2 Gdxao 9O g L)L"'” gS'L"" CJQ"" ¥ Oges

6 Isotropic
" homogeneous
8 Taylor series expansion

9 ol 17 095 1396 ,3T (e Sle (Swiye

Sl aaigy 5l atws nl 695 [1] wilio0 0.05 51 i (R) (Slbe
009 SzsS o 4y (IS jabay el ond Ly s a6 )55
S5l sbharug slag,es 5l Olgsed K8 ol a4y s Culses
Jedo 4 (g 0,5 eolitul gamd awcioVl (6,55 5l b g Sgas colizul
6395 b (a9 atearit¥l (6,95 5l Blgi o0 (S B L koS (S
oz o) eslitul s laalpiul Jlod slp hp JS8 s
5 [2] sy i S )] 1) lailginl sloding, (samgs (5,55 a5 Sl
Ydlgs alafis glasijed JSo 311+ 2/R &jle o aiog [3] ,5lsals
S adllas w3 Sl )3 S ) (lbnly Gl 9 03,5 (Byne |,
2 g e gbhdawaa 5 bylid o o e gleailil (Sealoo
sloosssy 4] Jled cou il 5 Sl wiile (5L sleop)lS
ool T8 (6l (lizne azgi 350 0 1508 08 5 [B] Jlnadl

Gl sl 4o (SBp JSD 58 65985 6T 50 L ploys - (S e
ol 55 [6] WS W)l |, mukss oz (clalsial slaaiug ol Slils
oy She ghe abmlr b atg 5l abis e slaolrl> ()55
& o abali o olmlr 5 Gl gl olmlr ggemme b oSl 050 o
el aSh o Glid 5 e las)95 s s ol S rhau
wxio lnl> pogdle (Lhp IS5 i 6555 50 (Jy 0o (Sl amio
NS o0 S50 GO e Sl Sle ) ateg Gledl Gt Sle

Lol I ol ojle S e 650550 b b e Sladed gbaais;
2 oSl o 0 Sl 5 o sladls) (S5 25 o 4 o) (2l ol
@ dlg SV ul sl aolr (6595 gl 0 5 S5 2 5150 Lag 095
Gl Joe b .cd 5 &yg0 1965 Lo 4o J[7 b bags o5 e Ll
B s S Wl ) S TS a4 S s atagy 5, e
)5 Jos UL s a1 allas 5wl oo Coli s dimgy Jsb oS 5,8
oo ol b oTse oty (5o 51 Uit s sz Sledyd ol b
Sl slace s 5o Jao (nl ek 000 ST Gl S S92
Sipes (olo> 3975 Coadly )3 45 39b o0 ulidg Ay S > s
IS8 et 5l RSl Sl Sy S8 ok g S el s S
Sh9d ol 9 (e hp ST SE oo 50 Kgd oo dwgy > 5l A
mosle ol s ln oo Jlo plos o 55 [8] el g eas Ll
ol &) 1 o o SU e sleaius,

2l s e glallsd ag goly 1992 Jlo o [9] 5iSars
1994 Jlo 1o 5,50 Cewoty ish sloaly jo cols o poxte 5, l35,L il
Moz glaaiag gy ¥l 658 bl |y o [10] 95550
gy Seebas Fuly 5 05 Al pog oo Gl BB L s
Cos &y sguma JSliS g, Sl eslital L) slarys (6510556 4 slaslynl
2002 Lo, 1, 5l olagls Jxisl & gl oSy gely [11] cpazly oyl
285 Gl e g il Sygen 1) L L sl 9 05 ey
OB S o Ly sgaze Jsb L )38 cl e [12] o Sen 5 (s mllas
5 @l W08 (e 2005 Jlo o 1y (Sligs el s SBn S
A5 o b Sib e dgl sl (Jae 2006 Jlo o [13] o Sen
P Saabas —sm¥l IS8k 51 (5L sl WSaly Siss (ol 5 B
Iy el sloig, 5l glacgaze 2012 Jlo jo [14] o5 me isls a3l

! Linear elasticity theory

2 Trapezoidal shape of shell’s cross-section
% Shock

* Steady state

® Elsato- Dynamic
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A A C H H
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puHy (V2L + (26 + W)Hs)
+ - ~ L643
RV2Iy — R(2G + w)H,
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; pCoH, _ 2pCHs  uCiHj
—(26 + #)Col‘{p—TrLa% =TT ®R TR
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L424 = _{1' L426 = _{ZvL428 = _{3:L431 {1'14433 = _{2
L435 = _{3'14437 = _{4' L442 = _{1: L444 = _{2' L446 = _{3
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Spici) = 0,(i,1,..,4),3(,1..3)
Lszi,zj—l =0,(1,..3),3(,1,...4)
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522 A
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542 T A

V2I, — (2G + p)H,
+(2G + u)H,
_ VAZ = V226 + p)(1 + C3)oHs + (26 + 1)?CsH3

544

V2I, — (2G + p)H,
+(2G + ) C3Hs
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3Ru2C,H,H A A
- i e B ,Ly,, = —2GH,,L,,, = —4GC3H,

RVZ2I, — R(2G + w)H,

; (26 + WH;  2uH,
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RV2I, — R(2G + p)H,
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RVZ2I, — R(2G + w)H,

L = (26 + 1)CyHy ©>CHE
Tss T 2 - _ A
R R(RV2I, — R(2G + p)H,)
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RVZ2I, — R(2G + u)Hl
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T Rz M T T . T
RV2I, — R(2G + w)H,
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— S = 326+ CH Ly =
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_ Rl 5 71( 3 2) 3—6(26+y)CH4
RV2Iy — R(2G + p)H,
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" 3uCyH,
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