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Structural Design of a Container Crane Part-Jaw,
Using Metamodels

Byoung-Cheol Song*, II-Kwon Bang**, Dong-Seop Han*** Geun-Jo Han**** Kwon-Hee Lee”

ABSTRACT

Rail clamps are mechanical components installed to fix the container crane to its lower members against wind
blast or slip. According to rail clamps should be designed to survive harsh wind loading conditions. In this
study, a jaw structure, which is a part of a wedge-typed rail clamp, is optimized with respect to its strength
under a severe wind loading condition. According to the classification of structural optimization, the structural
optimization of a jaw is included in the category of shape optimization. Conventional structural optimization
methods have difficulties in defining complex shape design variables and preventing mesh distortions. To
overcome the difficulties, the metamodel using Kriging interpolation method is introduced to replace the true
response by an approximate one. This research presents the shape optimization of a jaw using iterative Kriging
interpolation models and a simulated annealing algorithm. The new Kriging models are iteratively constructed by
refining the former Kriging models. This process is continued until the convergence criteria are satisfied. The
optimum results obtained by the suggested method are compared with those obtained by the DOE (design of
experiments) and VT (variation technology) methods built in ANSYS WORKBENCH.

Key Words : Container Crane(Z1€]o]y] =Z#?l), Rail Clamp(Eld &3 =), Jaw(Z), Shape Optimization(3-d
22 4A)), Kriging(Z2]17d), DOE(X FAI & H), VT(H 534 1)
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Table 2 Validation of Kriging models for each iteration
Optimum parameters

Iteration Response 0, 0, 0, 0, Ccv
w 0.596 1.295 1.278 0.545

! Omax 0594 1478 1.465 0.602 46.5
W 0598 1300 1.281 0.548

2 o 0.762 1.448 1.437 9.770 23.8
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Table 3 Optimum results for each iteration

Optimum  design Response
Iteration Variables  (mm) (0.0 MPa, W kg)
tl tz t3 Il l; w O max T max

1 25.0 29.0 82.5 55.0 38.3 39.6 548.0 560.0

2 235 28.4 825555 38.2 37.1 542.0 545.2

Table 4 OA(2,7,49,8)Experiments for the 2™ iteration

Bekal7)9)s T oA e 3o TR A
Anz RoZEt, J8d AeAE O 2 AY A"
F AHPE A $ Uk AT HAHs BAe
12006)0 <] 3 ATk Table 69 L A}E 1}
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EXp. 1 t t3 Il w Omax
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2 B8 1 W W o, On
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48 26.5 30.0 82.5 55.0 39.98 556.9 DOE 27.0 27.6 81,5 59.0 39.8 39.8 537.6 525.0
49 265 305 820 56.0 400 576.0 VT 28.5 285 80.8 51.4 415 415 5355 526.9

Table 5 Convergence parameters for each iteration
Convergence parameter

Iteration

CP1 CP2
1 6.9 46.5
2.5 23.8

5.2 ANSYS WORKBENCH

z9o] HAslE 913 A8 WORKBENCHOI+= 4
HAGH gt WHA HFHAE o] &g F 7HA
ol AT B AFAE o] F o E P4
AAAE FsATE

ARAAGHDOE) o3 HA3 HS HHE
T317] Asked FA %43 ¥ (central composite approach)
S olg3te HPIAFE AstA dAoh I8 ¥HE
H o] g3ste] ZAMS} dte Wolth. HidHel| WE
AHVT)E HEHEE 47 g 4 I g
Ju7} HasA = elde T ) (taylor series
expansion)e] Z3OF WHERH-S AASA Hof F
zb gEg-Aofl it B AAEE 7Ix=E s H Y
g ge 1A AAFoER AP A S A4
st Zolth F 7HA WY BE AFTF e o

23S ol &3l ZABE ab7] wiEol HFE A

LU |

ANzrol AAl Ethe A2 AANE Bl g o] A7t &

F& Adsted 24ES 7HA L Ao ol @ 2 e

Suggested

Method 235 28.4 825 555 382 37.1 542.0 545.2
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