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A Taguchi Method Applied Study on Strength Safety and
Optimized Design of a Valve Body for a LPG Gas Cylinder
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2. LPG €71& B9 H5d

Fig. 1 The body of LPG valve

Properties Brass
Modulus of elasticity, GPa 97
Density, kg/m’ 8490
Poisson's ratio 0.31
Yield strength, MPa 124
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2-3 Taguchi Method
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Variation Factors

_ A:xx(mm) |B:L(mm)| C(error) | D:6(°)
1 7 23 - 33.7
° level | 2 8 32 - 45
» 3 9 35 - 60

Fig. 3 Factors and levels for Taguchi Method
Table 1. Analysis layout of orthogonal array table of Lo(3%
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Factors
A B C D
Model No.

1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1
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Fig. 4 Von Mises Stress of LPG valve at P=91kgf/cm2
and Wight of LPG Valve

3-1. Von Mises €383 FA
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Table 2. S/N Ratios for Von Mises Stress, Weight of LPG valve

Model No.| Von Mises Stress;| Wight || Model No.| Von Mises Stress | Weight
1 -23.4637 -51.9539 6 -23.9314 -51.3640
2 -22.8602 -51.7766 7 -25.8893 -51.4574
3 -22.6707 -51.7092 8 -25.8893 -51.0289
4 -24.4543 -51.6866 9 -25.9330 -50.9800
5 -24.1365 -51.4806 - - -
Table 3. Affecting ratio in LPG valve
Affecting ratio, % | A:r(mm) B:L(mm) C:(error) D:6(°) sum
Von Mises Stress 80.205 11.318 5.793 2.684 100
Weight 56.516 29.920 8.602 4,962 100
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