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B)e“(i= J- 1, © ),
—o—*———~—*; —,;1 r=f(B). )
Dirac- 6 ,
: n = ol n : - ;
0 B) = 20.(8) §x= nl),
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i (1)
i(x,B) = Dgn(B)8(x— nl),
fn(B)  gn(B) n . (1)
S(x — nl) §(x— an)(an n ).
, x=0Lv=w= M= N, =0, U W
;. M. N, x )
u(x,B)= h ZLm( B) cos mLfo,
(o(x,B),0(x,8) )= h Dfvm(B),wnl B))sin ’”L“x
0 (x, B) = Rﬁomz‘ﬁxm(ﬁ) cos mLJTx’
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TR TR R
AIZZ—%,AISZ—W, Az = UmLO Apz=—- An=- RT;)’
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_ 2 Ro| mTRo|? 12Ro, ,  @RE®® ~ _Eh
Agl_—lz(l—ll)h[L]+ LN N= T K= [T
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(G(m,B), Fy(m,B), G(m,B)) = 2h RO(G(m B),F.(m,B),GC(m,B)),
G B) = ILP( B)si mIx (B)si mnTl
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dx, ]§@+ PPy, = gu(B) = _7;1)}’”5&12]'13,
EQ ]%+ F oh, = fu(B) = Z d(")Cossz,
M— Q= mo= yogu(B) = yo Z bj stJB
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N = Kr{ds+Rﬁ]’ K, = EF,
v, dw, (&
er = RBr dS = Dr ds, Dr: EIO,
? yO ( 3)7 ,'F
_on W N 5 Q 4 ReM
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. F(B) (3)( (6))
(d/dB)Z = h(B)AZ+ F(B),
Z=[u(B),v(B),w(B), 0(B), Ms(B), - SB(B) No(B), - Nu(B)J"
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F(B) = Fo+ FiB+ F2f’,
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dB| B - 0 1 0 0 Bl dBZ_ BZ,
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Z=[Z"1 8 B" ) Z 3.
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[4], (9
Z = exp(B(B- B1))Zs- B,
Zp- s = exp(B( B - By))Zn 6= TZ-s,
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Sin(Bsin B = (),

k= 1,2 ..M (12)
JT
S ouB) = ua(m) o B < o4 0 0y
A ;
(12) af" b
, costB(sianB)
( (4) ) ( ), (9)( (3) (6))
( (7 F(B)) . (8) 3
. ( ) (12), M (/4 )
B (n= 1,2, s M;i= 1,2 -, J(J ), (12) , J 2(2N+
1)(N j ), c
Uuc= Py (Po P), (13)
C=[ab"”, ", s aV’, b6, 68, N (n= 1,2, M)
(13) Moore- penrose
D ZB:O-
2 :B=0Ww2 , wv= G= S8(Q8) = Ne.= 0.
4
P(x,B) = 1MPa P= 7.4 x 10°kg/m’, E = 2x I°MPa, U=
0.3.
4.1
w= 0, , . [5]
. L=3.5m, r=0.730 4 m, h= 0.021 m,
F=0.372x 10 *m’. 1
;
1/4 (x = 0875 m) (x=1.75m)
w/mm - 0.108 - 010 -0.048 5 - 0.485
M,/ (Nm/m) - 0.450 - 0.449 2.171% 10 2.138x 10°
2
x= L75mB=0( 2 x= L75m,B= W2( 2)
w/mm 7.066 7. 042 - 10. 422 - 10. 43
0./MPa 250. 43~ 145.77 266. 67~ 162. 18 — 242.26~ - 146.92 - 25.26~ - 129.72
0g/M Pa 114. 24~ - 159.76 113. 95~ - 159. 66 - 159.76~ - 50. 54 - 160. 04~ - 50.99

1 )
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4.2
a= 0.85m, b= 0.6m, 1
2
“ ~ 7 ?
) 10%
4.3
, : (= 0022m =0 1483m).
L=30m h=002m, [= 1.0m, a= 0.8m( ), b= 0.55m(
). 3 5 .
3 ('mm)
(B=0) (B=1/2)
® /Hz
x= 1.5m x= 10m x= 1L5m x= 10m
0 0.002 934 5 0.002 474 9 - 0.004 478 2 - 0.003 848 4
50 0.003 370 9 0.002 8479 - 0.005 166 3 - 0.004 429 4
100 0.006 057 5 0.005 149 4 - 0.009 4393 - 0.0080209
150 - 0.018 678 - 0.016 110 0.030 408 0.025 236
200 0.002 696 2 0.002 4132 - 0004 9351 - 0.003 849 4
4 (MPa)
(B=0) (B=1/2)
® /Hz
x= 1.5m x= 1L0m x= 1L5m x= 1L0m
0 68.61~ 123. 42 141. 46~ 23. 72 - &.31~ - 133.51 - 83.11~ - 97.51
50 82. 18~ 143.70 166. 19~ 31. 4 - A5~ - 153.9 - 89. 60~ - 112.78
100 166. 01~ 268. 16 318 19~ 77. 66 - 157. 46~ - 277.06 - 131.34~ - 205. 60
150 - 609. 74~ — 872. 65 - 1078. 3~ - 371.35 422. 4~ 889.82 270.04~ 631.92
200 - 110.33~ - 132.78 - 174. 84~ - 90.94 47. 51~ 150. 41 19.98~ 81.49
5 (MPa)
(B=0) (B=m/2)
® /Hz
x= 1.5m x= 10m x= 1.5m x= 10m
0 -90. 2~ 49.99 - 118 59~ - 48.53 - 10. 67~ - 103. & - 23,15~ - 9.9
50 - 98. 63~ 59.50 - 132.96~ - 53.23 - 6.9~ - 116.71 - 22.79~ - 110.28
100 - 145. 2~ 117.31 - 221.39~ - 81.66 2. 60~ - 197. 87 - 20. 61~ - 192.44
150 273.35~ - 405.9 593.11~ 174.68 - 259. 2~ 578.34 - 40. 03~ 561.26
200 - 1.87~ - 63.18 67.34~ 6.61 - 86.34~ 9B.05 - 27.088~ 72.67
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A New Matrix Method for Response Analysis of
Circumferentially Stiffened Non- Circular
Cylindrical Shells Under Harmonic Pressure

ZHOU Shizhi', HUANG Yuying', HE Zeng', XIANG YU’
(1.Department of Mechanics, Huazhong University of Science and Technology ,
Wuhan 430074,P .R . China;
2.Department of Automotive Engineering, Guangxi University of Technology,
Liuzhou , Guangxi 545006, P . R. China)

Abstract: Based on the governing equation of vibration of a kind of cylindrical shells written in a ma-
trix differential equation of the first order, anew matrix method is presented for steady state vibration
analysis of a non-circular cylindrical shell simply supported at two ends and circumferentially stiffened
by rings under harmonic pressure. Its difference from the existing works by Yamada and Irie is that
the matrix differential equation is solved by using the extended homogeneous capacity precision inte-
gration approach rather than the Runge Kutta Gill integration method. The transfer matrix can easily
be determined by a high predsion integration scheme. In addition, besides the normal interacting
forces, which were commonly adopted by researchers before, the tangential interacting forces be-
tween the cylindrical shell and the rings are considered at the same time by means of the Dirae-6 fune-
tion. The effeds of the exdting frequencies on displacements and stresses responses have been inves-
tigated. Numerical results show that the proposed method is more efficient than the above mentioned
method.

Key words: drcumferentialy stiffened non-circular cylindrical shell; extended homogeneous capacity

precision integration method;, harmonic vibration; semd analytical method



