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Elastic Buckling Analysis of Single Hat Rectangular Tubes
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Abstract

1251

An elastic buckling analysis of single hat rectangular tubes is carried out. Based on Bleich’s
buckling theory for elastically restrained plates, a method to estimate the compliance of the
supporting plates for the buckling plate and to compensate the effects of compression force acting
on the supporting plates is offered. Necessary assumptions which enable an analytic approach to
be used are also given. The present results are compared with the finite element results obtained

from ABAQUS.
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Fig. 1 The geometry and dimension of a single hat
rectangular tube
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Fig. 2 The boundary condition of the buckling plate
(plate 1)
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Fig. 4 The boundary conditions for plate 3 and
flange
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Table 1 The dimension of analysis models(t,=t,
=tz=t,=1.2 mm, t;=2.4 mm)

Unit : mm a b c d e
Model 1 800 60 60 60 20
Model 2 800 80 60 80 20
Model 3 800 110 60 110 20
Model 4 800 160 60 160 20
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Table 2 ABAQUS buckling analysis with the four-node shell element(S4R5) (min=Number of node, g
=Buckling stress, n=Half wave number in x the direction)

nen Model 1 Model 2 Model 3 Model 4
0e(MPa) n o{(MPa) n o(MPa) n o.(MPa) n
656 305.8 15 184.5 12 1021 10 51.5 7
1312 259.1 13 163.9 11 90.6 9 44.6 7
2592 258.2 15 163.4 12 90.7 9 445 7
5184 250.4 14 159.2 12 88.3 9 43.4 7
10304 250.2 15 159.1 12 88.3 9 434 7

Table 3 ABAQUS buckling analysis with the eight-node shell element(S8R5) (nen =Number of node, a.,
=Buckling stress, n=Half wave number in x the direction)

nen Model 1 Model 2 Model 3 Model 4

o(MPa) n oer(MPa) n o(MPa) n oer(MPa) n

656 262.7 15 161.3 12 89.7 9 49.8 7

1312 249.5 14 158.5 12 87.8 9 43.2 7

2592 248.8 15 158.9 13 87.8 9 431 7

5184 2479 15 157.8 12 875 9 43.0 7

10304 249.0 15 157.8 12 87.5 9 43.0 7
(Approx. 2 Z41g)st ABAQUS(SSRS5)®] 4%  Tabledold mol, Zaxe) e FAY
2 ARE Wl Ao £ wFold AAD A4 2] A A44, B2 Yol AL £ A4 A

el o3 A2t wlaslodch, ek oF %A= Aol vlmd A AT 2F
=2 JeldlE no #e =zl oa Bletalx
<+ 2A3E A HEz AA =AY 9 E 2e
foll A= ol ZHe ZAsA-E A28 + gle
& F Aot £ =19 ddAFdE 3™
ABAQUS #A3te} wh¢ 2 dxgg & 4 Uch

opleto g A Bio a7t FESHI
TEREN mAE e n#idls] A a=800, b

N

%

=80, ¢=60, d=80(%t¥] mm)2Z =HI F et&
A o2 sh5d HACEEH Fo3 He)ol
A WAt A dAd-E s8] wgkoh, Fig. 7
o Adde =ZHASY =27 et Fobgel et
ABAQUSZA et £ #fjd4dz 25 FF8Ho F
7Httn o Fstn ok 2Ev e=10014 e=40
22 4uivy Fogelz Etsln #ZESH kol
Fig. 6 Buckling pattern of the member obtained 1%°1 WM E Hstsle], #HESH HrlA AA 484

from ABAQUS of Mg zZalxlzte] 27 WY WoaE o] =&l




1258

Table 4 The comparison of Present results with results obtained from other methods (s.-=Buckling
stress, n=Half wave number in x the direction)

nen Model 1 Model 2 Model 3 Model 4
Ucr(MPa) n Gcr(MPa) n O'cr(MPa) n Gcr(MPa) n
Present 244.8 15 154.6 12 86.7 9 43.1 7
Approx. 217.0 13 143.2 12 80.4 9 39.9 6
FEM (S8R5) 249.0 15 157.8 12 87.5 9 43.0 7
3 2y =zl @r)e] M 'iAdEE 540
A Wz e A 2ee & 4 U
B FEM(SER5)
i IS4 e Present
angs
¥ ol
g8 L) e, B 1993, “FEHFE Ve 34
ERER 2 FHHA % Agel B AT, Al
. G7 AAN A5 =714 Workshop, pp. 183~188.
©9% 3 10 15 20 25 30 35 40 45 50

e (mm)}

Fig. 7 The effect of the flange size “e” on the buckl-
ing stress ocr
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