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Numerical and experimental investigation of lateral buckling of triangular plate

under tension loading
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In this study the initial critical load in yoke plates is found by experimental testes. The finite element
analysis is carried out in both linear and nonlinear buckling cases in ansys software. Analytical solution
for buckling in case of rectangular plate is investigated and compared with finite element simulation and
experimental tests. For accuracy in results, the simple tension test is carried out for plate for both the

longitudinal and transverse tensile test specimens and full stress-strain curve of steel st52 that is
obtained from experimental testes import to software for simulation. The agreement between numerical,
analytical and experimental results is very good.
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Fig. 3 Beam under bending in maximum bending stiffness plane with
concentration force
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Fig. 2 Beam under bending in maximum bending stiffness plane
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Fig. 10 The second buckling mode of yoke plate
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Fig. 18 Force displacement curve of 15mm yoke plate in FEM
Grode 20 Son sl almle g5 Jlasai 18 S

DISPLACEMENT

STEP=1

SuB =1
FREQ=142377
/EXPANDED
DHX =.440757

DYT-12-01

AN

NOV 4 2007
11:21:58

Fig. 19 The deformation of yoke plate in FEM with solid95 element

S0d95 Lol by Julows jo tlite Sgy JS5 i 19 S

DISPLACEMENT

STEP=1
SUB =37
TIME=. 937262
DMX =.013901

AN

MAR 6 2008
12:58:58

Fig. 20 The deformation of yoke plate in FEM with shell281 element
shell281 HLJIL Julow jo cidin Sy Ko yuis 20 s

B el SlyFea 4 52 Johr @l amlie b
e oo odplie goae gl Ll b om0
OlFse e sboSn 3w b e Glr crlnle
Gilwad BEy9 G157 A5 loged bl Cews o L
ol plodl li8le 5 s ol

48



SI9iw0 Sxwm

L,Aiuiaftsg)ﬁiwuu‘uotshé)gtslmjlc)B oiileS (633 9 ()T (w2

&=l -9
[1] S.P Timoshenko, J.M Gere, Theory of Elastic
Stability, McGraw-Hill, 1963.

[2] ASTM A370, Standard test methods and defination
for mechanical testing of steel products,1997.

[3] S.K. Jain, Theories of plasticity, Engineering
publication, 1989.

[4] J.N. Karadelis, M. Omair, Elasto-plastic analysis
with large deformation effects of a T-end plate
connection to square hollow section, Journal of the

Finite Elements in Analysis and Design, Vol. 38, pp.

65-77, 2001.

[5] A. Arriaga, J.M. Lazkano, Finite-element analysisof
quasi-static charactrization test :Experimental and
numerical analysis resalts correlation with ANSY'S,
polymer testing, Vol. 26 , pp. 284-305, 2007.

[6] S. Seifoori, G.H. Liaghat, A semianalytical and
numerical study of penetration and perforation of an
ogive-nose projectile into concrete targets under
normal impact, Proceedings of the Institution of
Mechanical Engineers, Part C: Journal of
Mechanical Engineering Science; Vol. 225, No. 8,
pp. 1782-1797, 2011.

[7] S. Seifoori, G.H. Liaghat, Low velocity impact of a
nanoparticle on nanobeams by using a nonlocal
elasticity model and explicit finite element
modeling, International Journal Mech. Sci.; Vol.
69, pp. 85-93, 2013.

49

3 sl 08 Jobee slagass (58, YL L Glejes
m)o é)swr:)sjmd)ﬁ)b A.éLAé“OOLAMLAA:»
sy 43 G)9 9 ol b Jleel Jome 0 izen 5 Sl

Al aales Il

S S azxis -8

L g hebaias slas (b (8leS 5L 5050 cosss (sl
oo Sl B L) e oy slp celis eyl S
Sl Sl L, 5l e (B9 Job 5o (stad Sl
3059) Cawds (gl 0,5 soliiul o, glamis B suiles
b s e 5T loss ol ()l ST 3.8
Al pleil ogame slial g, 4y (b oole Joke

il bSe aleS b ol a2k Gln
Ll oS )L 5 eads Galej] d529e laSs slaaiges
ags G, J3I 5l aiS Cud lbaiges G el S
Gl 3BT Lagsyg (9,5= (25 JolS loged il b ad
Gode C.:Lu MLn.a L: B ol o0l r:L?u‘ ‘_,_‘_la>)..\.c 9 ‘514>
b lp aslol )0 .09 o0 csaline (093 Slyen ()29 9
il a5l ol wiges el 5l LS S,

Dyl oo oolazwl

1 osladis 3 0551395 Jlg ol pl 3udss 9 el wdiie



