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An Estimation of the Stress Concentration Factor for Mast Lug of Yacht with Different Shapes
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Abstract

Recently, according to the increase of income and development of quality of life, the leisure industry has
been developed. In particular, the interest of design and manufacture technology of leisure yacht has
significantly increased. However, domestic market of leisure ships is currently in its initiating stage. So
research and development for structural strength of leisure yacht need to be investigated.

In this study, lug of yacht's mast which is known for a critical damage region is explicitly considered.
This paper deals with the estimation of stress concentration factors (SCFs) for lug of yacht's mast depending
on dimensions of lug using hot spot stress. Also, SCF formulae is suggested using parametric study.
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Fig. 1 The failure of mast
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Fig. 2 Real dimension and model

Table 1 Dimension of model

Mast, Lug
Thickness 4mm Thickness 12mm
Length 600mm Length 128mm
Area 2107mm? Degree 38°

Table 2 Mechanical properties of Al 6061

Yield strength 145MPa

Tensile strength 241MPa
Modulus of elasticity 68.9GPa

Poisson’s ratio 0.33
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Table 3 Boundary condition for hole of lug

Displacement (0=fix)
Dy Dy D, R« Ry R,
Point A 0 0 0 0 0 0

Location

—
I

0.5t(2mm), 1.5t(6mm)
Fig. 5 Hot spot stress
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Fig. 4 Boundary condition for bending
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Table 6 Range of parameters

Parameter Range

l

a(= Z) 0.36 < a < 0.48

B(= %) 0.75 <3 <3.0
0 . .
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Table 7 Parameter sets

No. @ 15 vy T No. @ 15 vy T
1 0.36 1.60 0.21 3.00 21 0.43 1.60 0.19 3.00
2 0.37 1.60 0.21 3.00 22 0.43 1.60 0.20 3.00
3 0.39 1.60 0.21 3.00 23 0.43 1.60 0.21 3.00
4 0.40 1.60 0.21 3.00 24 0.43 1.60 0.22 3.00
5 0.41 1.60 0.21 3.00 25 0.43 1.60 0.25 3.00
[ 0.43 1.60 0.21 3.00 26 0.43 1.60 0.33 3.00
7 0.44 1.60 0.21 3.00 27 0.43 1.60 0.35 3.00
8 0.45 1.60 0.21 3.00 28 0.43 1.60 0.36 3.00
9 0.47 1.60 0.21 3.00 29 0.43 1.60 0.39 3.00
10 0.48 1.60 0.21 3.00 30 0.43 1.60 0.42 3.00
11 0.43 0.75 0.21 3.00 31 0.43 1.60 0.50 3.00
12 0.43 0.82 0.21 3.00 32 0.43 1.60 0.21 1.50
13 0.43 0.90 0.21 3.00 33 0.43 1.60 0.21 1.75
14 0.43 1.00 0.21 3.00 34 0.43 1.60 0.21 2.00
15 0.43 1.13 0.21 3.00 35 0.43 1.60 0.21 2.50
16 0.43 1.50 0.21 3.00 36 0.43 1.60 0.21 3.00
17 0.43 1.60 0.21 3.00 37 0.43 1.60 0.21 3.50
18 0.43 2.00 0.21 3.00 38 0.43 1.60 0.21 4.00
19 0.43 3.00 0.21 3.00 39 0.43 1.60 0.21 4.50
20 0.43 0.75 0.17 3.00 40 0.43 1.60 0.21 5.00
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Table 8 Errors of reproduced SCFs
No. SCFrem SCFLua Error(%) No. SCFrem SCFLua Error(%)
1 2.61 2.82 2.24 21 2.98 2.89 2.98
2 2.68 2.84 0.21 22 2.92 2.89 1.17
3 2.71 2.85 1.84 23 2.87 2.89 0.70
4 2.76 2.86 3.64 24 2.86 2.88 0.71
5 2.81 2.87 2.72 25 2.81 2.88 2.57
6 2.87 2.88 1.52 26 2.78 2.88 3.40
7 2.92 2.90 0.71 27 2.70 2.88 6.56
8 2.97 2.91 1.60 28 2.67 2.88 7.73
9 3.05 2.92 3.18 29 2.64 2.88 8.83
10 3.07 2.93 8.33 30 2.64 2.87 8.70
11 2.64 2.70 5.64 31 2.58 2.87 11.12
12 2.71 2.72 4.98 32 2.56 2.87 1.66
13 2.79 2.74 3.58 33 2.64 2.87 3.05
14 2.87 2.77 2.21 34 2.72 2.87 6.71
15 2.87 2.80 0.69 35 2.82 2.88 0.74
16 2.91 2.87 0.68 36 2.87 2.89 1.68
17 2.87 2.89 2.04 37 2.91 2.89 12.28
18 2.90 2.94 4.28 38 2.93 2.90 8.86
19 2.96 3.05 4.65 39 2.96 2.91 3.73
20 3.39 2.89 14.67 40 2.98 2.91 3.09
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