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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 typed 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 design o experiments(DOE) and the variation technology(VT) built in ANSYS WORKBENCH are utilized to
determine the optimum shape of a jaw. The optimum results obtained by two methods are compared and examined
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Astarh AFeS 471 98 ANSYS WORKBENCH 31
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Fig. 1 Parts of the wedge typed rail clamp
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(c) wedge working stage
Fig. 2 Operating mechanism of the wedge typed rail clamp
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Fig. 3 Finite element model of a jaw
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Fig. 4 Free body diagram of a jaw
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Fig. 6 design variables of a jaw
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Fig. 7 Sensitivity for Maximum Equivalent Stress
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7482 o] 548MPag WA oA FA7L vt He
2 44 & 47} 3tk DOE % VT o=
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gk dA o] AgzAES DEIuR A 13Ae] HHs=
AA4 ) a2la DOE 9 W% FA7 398kg o2 7|7k
B} 84% 74 ke 2 i) 18 DOE ¥ o)
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Table 1 Optimum values using DOE(first step)

Optimum Candidates(mm)

DP, DP, DP;

¢ 27.1 27.0 27.0

t 279 28.1 27.6

t3 79.6 79.0 81.5

L 55.5 53.9 59.0
Predict 39.8 39.7 39.8

WD e 39.8 39.7 39.8
Ooiax |Predict|  5486.6 549.7 537.6
_(MPa) | True 612.3 552.1 525.0

54 -

e

=& - ol 93

Table 2 Optimum values using VT (5%)

Optimum Candidates(mm)

DP, DP» DP;
t; 28.5 28.5 28.5
ty 28.5 31.0 30.1
t3 80.0 80.9 80.8
L 51.4 53.6 52.8
Predict 41.6 41.6 41.6

W
True 414 41.8 41.7
Predict 5372 5372 5372

O-III ax
True 5269 548.2 572.0

Table 3 Optimum values using DOE and VT{mm)

x]/)a:is;li t ty t3 b
Initial 30 30 85 54.07
DOE 27.0 27.6 81.5 59.0
VT 28.5 28.5 80.8 51.4

Table 4 Comparison of DOE and VT

DOE VT
Initial
Predict True Predict True
o(MPa) 533.1 537.6 525.0 535.5 526.9
Wikg) 43.5 39.8 39.8 41.5 41.5

Table 22 VTHE& A830& o 27|4AH
T2 37He FRAAFS 3 :
E 2739 &4 - 3 10%=E HEAS 9 HHIE IS 7
Atk ol= @A AAAE ViE
5 AN 2Aksk 4 ), Nxaucﬂ%
a7 wAstE A ov] gk a4 5 SEES
2 ysign 1 Ads AL 41.5kg =713kel 45%7}
Zradeck ey o)A oA AWM We) 285mm< 1,4,
< 315mm, 80.8mm< ¢, < 89.3mm, 5L4mm< [; <56.8mm
o &ghgkel ¢, t,= 285mm, ty = 80.1mm, IS 51.4mmE
ARaz Jhhch o Ed AAWY A A= 713
ok g A Al o] AMalE 27122 VIREL FYskge

Lo

U A7 dE HHF AR 239 548MPags {217 W&
o HAME e 5 YUUth DOEWH] AAEAZ |7

o] VIR ET £ AxZ A9t} Table 30l& F W
Hol A e HAS JepNU) Table 4ol 2133 5
A3 Yol 22 Aol g HUErteEA FAE
ka g ] Ik 3e =
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