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Structural Optimization for a Jaw
Using the Kriging model
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ABSTRACT : The rail clamp is the device to prevent that a crane slips along rails due to the wind blast as well as to locate the crane in the set
position for loading and unloading containers. The wedge type rail clamp should be designed to consider the structural stability and the durability because
it compresses both rail side with large clamping force by the wedge working as the wind speed increases. In this research, the kriging interpolation method
using sequential sampling is utilized to find the optimum shape of the jaw in the rail clamp. The suggested method predicts more accurate response value
than the response surface method. The optimum results obtained by the proposal method are compared with those by the commercial software.
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Figure 1 A container crane 4
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{a) 3-D view (b) z-directional view (c) y-directional view
Figure 2 A container crane }
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(a) jaw (b) roller & wedge

.. Figure 4 Free body diagram of ajaw ./
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(a) FE model (b} Stress contour
Y Figure 5 FE analysis of a jaw ;
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3.3 Design procedures
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3.3 Design procedures

Step 4: Optimization using simelated annealing algorithm
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4.1 Kriging method
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R Table 1 OA(2,7,49,8) experiments for the 1 iteration

Bp | 6 | | 65 | L[ w [ T
ne. (mm) (kg) | (MPa)
125 125 [ 75 [ 50 | 369 [ 7479
2 | 25 267 | 775 | 533 | 375 | 6553

23.5mm < f, < 26.5mm (24)

27.5mm < £, < 30.5mm (25)

81.0mm < 7, < 84.0mm (26)

48 35 333 | 825 | 533 | 481 484

540mm < /, £ 57.0mm (27
49 | 35 | 35 | 80 ] 567 ] 479 [5009
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Table 6 Comparisons of results

opti desi fables (mm) Response
imum 'sign variabtes (mm
Methods ® (/: MPa, w: k)

] 1 s [ w Tz
DOE 7 | me | ss | s | 398 | 398 | s36 | w8
VT 85 | 285 | 808 | Sta | 415 | 415 | 5355 | 5269
Suggested | o0 | gy | mas | sss | 382 | a1 | s310 | sasz
method
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4.1 Kriging method

Table 2 Validations of kriging models for each iteration

Respons Optimum parameters v
e 2 I I3 /s
' W 0.59% | 1205 | 1278 | 0545
7 x 0.594 1.478 1.465 0.602 46.5
2 w 0.598 13 1.281 0.548
oz 9.762 1.448 1.437 9.77 23.8
Table 3 Optimum results for each iteration
Optimumn cesign veriatics Fesponse
Yer: () (/: M wi kg
a6 h w Jenas

1 25 2 | BLS | 55 | 383 (396 [ 548 | 560

2 235 | 284 | 825 | 555 § 382 | 373 542 | si52
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4.1 Kriging method

Table 4 Convergence parameters
for each iteration

Heration Comergence parameter
Py Py
1 6.9 465
2 25 238

Table 5 OA(2,7,49,8) experiments for the 2% iteration

Epo. t t | 6 | b w T

(mm) &9 | (MPa)
1 235 | 275 | 81 5 | 368 | em7
2 BS | B | 815 | 5 | 369 | s414

a8 | %5 | » | ms | = | w% | wmo
9 | %5 | 05| » | % | #© | 5%
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