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Optimum Design of Pin Jig to Control Ascent and Descent
Offshore Structure Work Table for Weight Reduction
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ABSTRACT

On this study, we optimized minimizing the characteristic function for mixed result of the structural contact
analysis and the buckling analysis according to the pin jig initial model's level change using mixed the table of
orthogonal array and ANOM, Pin jig's weight is reduced up to 20 percent considering constraint conditions. Also we
optimized reducing 20 percent weight of pin jig model using topology optimization.
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Fig. 1 Force and boundary conditions of pin jig finite
element model & name and material of pin jig

22 qstes od

G3le A= %ﬂoué, 57\1)\4 MyeEldor 71A
SR o A mde Anoﬂﬁ A zrste] DEFY
o] gEslE RS A8 on, 3o iAE 78t
2o 54 HEF solid 845 AMESIY] fota
2 2aS YeERAT Fig. 19] Rdo] A8 @4
= 45129708 A9 4= 87,0332 FAAEH )
o AT AMEE ARE ZE WS ANSYS

Workbench V10& AF&381% T

Table 1 Mechanical properties of SS400, SM45C, STPG

Material | SS400(KS) |SM45C(KS)| STPG(KS)

Item list A283(AISI) | 1045(AISI) | A53(ASTM)
Yield Strength U
(MPa) 245(t< 3) 505 609.5
Density(kg/m°) 7,959 8,03 8,03
Elastic Modulus
(GPa) 204.08 210 210
Poisson's Ratio 0.3 0.3 0.3
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Fig. 2 Set up pin jig for ship block assembly
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Fig. 3 Max. stress distribution of pin jig initial model
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Fig. 4 1st buckling mode of pin jig initial model
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Fig. 5 Factors(Design variables) of pin jig

1053



Table 2 factor and level

Factor zevel 1 2 3

ti, a-1 a a+1

Thole b- b b+1
Tpin c-04 c c+04

Chody (up) d-3 d d+3

Lhody e-2 e e+2

T plate f-10 f f+10

Lplate g-4 g g+4

Table 3 Stress, 1st buckling and S/N ratio

Exp. | Maximum |1st buckling|Weight | Characteristic
no. |stress(MPa) factor (kgf) function
1 593.23 4.853 30.70 30.70
2 483.89 5.114 40.13 40.13
3 784.66 5.096 48.59 48.59
4 633.57 6.147 46.47 46.47
5 442.25 6.163 39.88 39.88
6 410.65 5.148 37.97 37.97
7 264.19 7.254 51.54 51.54
8 355.89 5.884 33.50 33.50
9 476.06 6.253 44.09 44.09
10 337.70 5.286 34.91 34.91
11 524.98 5.311 41.82 41.82
12 478.78 4.553 43.93 43.93
13 260.29 5.607 38.47 38.47
14 376.91 5.911 47.79 47.79
15 479.25 5.833 38.74 38.74
16 255.99 7.256 46.91 46.91
17 422.79 5.972 46.70 46.70
18 458.26 6.140 35.86 35.86

Table 4 Factors affecting characteristic function

Factor 1 Eﬁ;ect 3
Lin 1.1645 1.0543 1.0444*
Thole 1.0875 1.0464* 1.1297
Tin 1.1047 1.0653* 1.0936
hody (up) 1.0692* 1.0928 1.1016
bhody 1.0251* 1.0689 1.1697
Tplate 1.0998 1.0555* 1.1082
totate 0.9209* 1.0689 1.2737

*  Optimum level
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Fig. 5 Topology optimization result
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