Journal of the Korean Society of Marine Environment & Safety Research Paper

Vol. 20, No. 4, pp. 451-460, August 31, 2014, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) http://dx.doi.org/10.7837/kosomes.2014.20.4.451
<1 = o 2ol S =
W2 2SS w= dFujg b A6082-T6 AFZHE o] A A
=] =%
S F = HE

s BEH PO S S PA 2T, e BRGNS S FTIN 2 G o3}

Critical Elastic Buckling Load Investigation of Aluminium Alloy A6082-T6
Square plate Subjected to Patch Loading

Young-Cheol Oh" - Jae-Yong Ko™

* Dep. of Ocean System Engineering, Graduate School, MMU, Mokpo 530-729, Korea
** Dep. of Naval Architecture & Ocean Engineering, College of Marine Technology, MMU, Mokpo 530-729, Korea

2 o E AFA HYZTAE FxE F2 AL d dFVE TF A082-T6 AZEAS wgd ALY do I o
A 299 Fx A EAZ HESIGT T2 A FAE AE AU A 93 249 FEe F30 53, FRAARAS 48
o A @A HAFaeS AEEAT. nhHA FAFHA 7 AL 22t 487 Ak shelllslS LA WX 298 v
7Y F AFSTY vl Al Aold v HEA o] AR AL BFT 5 ey ssFEe X, £330 2y 5 B2
el Age 9 L dE AL FAF F olvk E=3, Fu(a/b) 1.0, 3HFLol(7b) 200mm A A ALZEE gholl A )

fitl

W)
of!
=
2
E=)
il
%
L
uut
oX,
Y
Y
_?L
ofy
rlo
(o))
~
=
_?L‘
ofy
o
=
_?L‘
ofy

1), 76 %(3H% D), 160 %(3t% Iv)e] 22k A& H %l on 45 13}

fo X & rlo o
P
=2

1o
0>
ol
2
-
BN
o
o,
ox,
51
X
ut
ox,
Y
M
=)
ol
=)
fetl
93
o‘rN
oldl,
E
fol
B=)
N
24
B
N
N
[

Abstract : In this paper, we examined the problem of the structural stability according to the patch load of a rectangular plate that reflects the
material properties of A6082-T6 is used primarily for marine plant structure. it applied to the four patch loading shapes, the effect of aspect ratio, a
boundary condition and calculated the critical elastic buckling load. Calculating the critical elastic buckling load, During the eigenvalue buckling
analysis it is applied to the shelll81 as 4 node shell element. when the plate subjected to patch loading compare to the plate under a uniform axial
compression load, it is possible observed to occur the different elastic buckling behaviour and it could be confirmed that it is affected significantly
on a variable position and type of loadings, such as the effect of the aspect ratio. Also, Critical elastic buckling load according to th patch loading
type in simply supported rectangular plate a/b=1.0, vb=200mm are calculated 67%(Loading type 1), 119 %(Loading type 1), 76 %(Loading
type III), 160 %(Loading type 1V), respectively. Loading type I and III could be determined with the strong elastic buckling behavior much more than
Loading type II and 1V.
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Fig. 7. Variation of buckling load factor for CSCS plate.
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Table 1. Result of analysis of variance depending on Loading type IV

Buckling load factor for plate(N,b%/ Et®)
Initial applied load |Length of loaded edge Simply supported(SSSS) Clamped edge(CCCC)
[N/mm] (o] Present| Singh et al(2012) Su“d?f;;‘g)et 8l | present| Singh et al.(2012) Su“dzsgegng)et al,
1 1000 3.62 3.57 3.61 9.14 9.085 9.106
1.25 800 3.87 4.04 3.97 9.60 9.960 10.01
1.66 600 447 4.71 4.69 10.58 11.06 10.92
2.5 400 5.30 5.35 5.41 11.76 11.96 11.83
5 200 5.81 5.74 5.77 12.51 12.48 12.35
Table 2. Buckling coefficients for loading type I
b SSSS ccce SCSC CSCS
ab=1 | ab=2 | ab=3 | ab=4 | ab=1 | ab=2 | ab=3 | a/b=4 | alb=1 | ab=2 | ab=3 | ab=4 | ab=1 | ab=2 | a/b=3 | a/b=4
02 | 243 | 270 | 277 | 279 | 635 | 597 | 6.13 | 6.09 | 3.77 | 391 | 395 | 395 | 441 | 441 | 386 | 3.78
04 | 267 | 293 | 3.01 | 3.04 | 7.10 | 632 | 641 | 631 | 435 | 450 | 456 | 457 | 478 | 478 | 391 | 3.80
0.6 | 3.05 3.25 331 334 | 799 | 6.69 | 6.55 6.43 526 | 531 5.43 5.43 530 | 530 | 3.95 3.81
0.8 | 346 | 353 | 356 | 3.57 | 881 | 7.01 | 655 | 651 | 636 | 6.04 | 617 | 6.14 | 586 | 586 | 3.99 | 3.83
1.0 | 3.62 | 362 | 3.62 | 362 | 914 | 7.13 | 666 | 653 | 697 | 631 | 639 | 631 | 6.11 | 439 | 399 | 3.83
Table 3. Buckling coefficients for loading type II
/b SSSS Cccc SCSC CSCS
ab=1 | ab=2 | ab=3 | ab=4 | ab=1 | ab=2 | ab=3 | a/b=4 =1 | ab=2 | ab=3 | a/b=4 | ab=1 | ab=2 | ab=3 | ab=
02 | 432 | 359 | 343 338 | 880 | 6.31 589 | 579 | 835 | 6.25 588 | 578 | 5.67 | 439 | 3.53 3.43
04 | 299 | 333 | 328 | 322 | 828 | 651 | 629 | 619 | 596 | 551 | 526 | 500 | 544 | 433 | 378 | 3.68
0.6 | 3.11 | 3.15 | 3.15 | 3.12 | 797 | 651 | 641 | 630 | 543 | 505 | 491 | 476 | 529 | 415 | 3.88 | 3.76
0.8 | 335 | 343 | 343 | 349 | 859 | 7.09 | 6.62 | 649 | 6.11 | 580 | 590 | 5.87 | 571 | 4.08 | 397 | 3.83
1.0 | 3.62 | 362 | 3.62 | 362 | 914 | 7.13 | 666 | 653 | 697 | 631 | 639 | 631 | 6.11 | 439 | 399 | 3.83
Table 4. Buckling coefficients for loading type III
b SSSS ccce SCSC CSCS
ab=1 | ab=2 | ab=3 | ab=4 | a/b=1 | ab=2 | ab=3 | a/b=4 | alb=1 | ab=2 | ab=3 | ab=4 | ab=1 | ab=2 | a/b=3 | a/b=4
02 | 277 | 2.80 | 2.80 | 2.80 | 686 | 620 | 6.14 | 579 | 393 | 395 | 396 | 396 | 532 | 412 | 3.88 | 3.78
04 | 3.06 | 305 | 3.05 | 3.05 | 7.62 | 658 | 641 | 619 | 4.63 | 457 | 457 | 457 | 564 | 425 | 394 | 381
0.6 | 341 | 338 | 337 | 337 | 853 | 693 | 658 | 647 | 568 | 544 | 544 | 544 | 594 | 434 | 396 | 3.81
0.8 | 3.63 3.61 3.6 360 | 9.12 | 7.11 6.66 | 6.53 6.73 620 | 6.19 | 6.18 | 6.12 | 440 | 399 | 3.84
1.0 | 3.62 | 3.62 | 3.62 | 362 | 914 | 713 | 666 | 653 | 697 | 631 | 639 | 631 | 611 | 439 | 399 | 3.83
Table 5. Buckling coefficients for loading type IV
SSSS Ccccc SCSC CSCS
WY ab=1 | ab=2 | ab=3 | ab=4 | ab=1 | ab=2 | ab=3 | a/b=4 =1 | ab=2 | ab=3 | a/b=4 | ab=1 | ab=2 | ab=3 | a/b=
02 | 581 | 412 | 384 | 3.75 | 1251 | 7.18 | 671 | 651 | 1062 | 7.15 | 670 | 6.50 | 880 | 4.27 | 3.87 | 3.76
04 | 530 | 4.11 3.85 376 | 1117 733 6.74 | 653 | 1053 | 7.32 | 6.71 6.53 8.05 | 452 396 | 3.81
0.6 | 447 | 393 | 378 | 3.72 | 1058 | 7.34 | 6.70 | 652 | 9.61 | 7.07 | 6.65 | 649 | 7.11 | 449 | 400 | 3.82
0.8 | 387 | 3.74 | 3.69 | 3.67 | 962 | 725 | 6.69 | 654 | 778 | 6.53 | 657 | 643 | 642 | 443 | 400 | 3.84
1.0 | 362 | 362 | 362 | 362 | 9.14 | 7.13 6.66 | 6.53 697 | 631 639 | 631 6.11 439 | 3.99 | 3.83
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