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Optimized Design of Sealing Structure for High Pressure
Vessel using Taguchi Method
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Table 1 Mechanical and thermal properties of 9% Ni steel

Properties Value Properties Value
Elasticity module 79 Thermal expansion coefficient 21
[GPa] ' [(m/m - K]

Density [kg/m’] 2,680 | Thermal conductivity [W/m - K]| 138
poison's ratio 0.34 | Specific heat [J/kg - K] 850
Yield strength [MPal | 315
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Table 2. Factors and levels for Taguchi method

Factors
A d B:d C:al D:a E :q;
[mm)] [mm] [degree] | [degree] | [degree]
1 20 30 20 12 7
Level 2 30 40 18 - 10 5
3 40 50 16 8 3
4 50 60 14 6 1

Table 3. Experimental layout of orthogonal array table of L;s(4%)

Factors
. A B C D E
Experiment No.

1 1 1 1 1 1
2 1 2 2 2 2
3 1 3 3 3 3
4 1 4 4 4 4
5 2 1 2 3 4
6 2 2 1 4 3
7 2 3 4 1 2
8 2 4 3 2 1
9 3 1 3 4 2
10 3 2 4 3 1
11 3 3 1 2 4
12 3 4 2 1 3
13 4 1 4 2 3
14 4 2 3 1 4
15 4 3 2 4 1
16 4 4 1 3 2
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Table 4. Experimental results and S/N ratios for contact stress at edge

Exp. No.|Stress [MPa] | SN ratio [db] |Exp. No.|Stress [MPal{ SN ratio [db]
1 314.805 —49.96083243 9 315.013 -49.96656953
2 315.019 -49.96673497 | 10 311.449 -49.86773882
3 315.017 -49.96667983 11 314.712 -49.95826606
4 315.016 -49.96665225 12 311.994 -49.88282484
5 315.018 -49.96670740 13 315.017 -49.96667983
6 315.017 -49.96667983 14 314.726 -49.95865244
7 314.819 -49.96121870 15 314.762 -49.95964592
8 314.809 -49.96094280 16 307.852 -49.76683959




Table 5. Factors affecting the contact stress of edge

A B C D E Sum
1 [-199.8609|-199.8608|-199.65261-199.7636|-199.7492 | -998.8371
2 [-199.8555{-199.7598{-199.7760 | -199.8526 | -199.6614 | -998.9054
Levels :
3 [-199.6755|-199.8458-199.8528 | -199.5680 | -199.7830| -998.7251
4 [-199.6518]|-199.5774|-199.7623|-199.8595(-199.8503 | -998.7013
Difference
0.2091 0.0860 0.1097 0.2916 0.1216 0.8179
of level
Affecting ratio
(%] 255619 | 105147 | 134083 | 356483 | 14.8668 100
0
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