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Fig. 1 Geometry parameter for design of experiment

Fig. 2 Designed reacting unit and boundary conditions

Table 1 Fundamental dimension of reacting unit

Dimensions(mm)

Inside tank 700mm
Outside tank 800mm
Thickness 3mm
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Table 2 Specification of boundary conditions

Mass 136.78 kg
Material Stainless steel
Young's Modulus 1.93x 10" Pa
Poisson's Ratio 0.31
Density 7750kg/m’
Pressure 24000Pa
Symmetry x-z plan
Mesh size 0.01m
curv/proximity 20

Table 3 Parameter range for reacting unit

Name Initial value  Upper bound Lower bound
DS_innerl 3.0mm 3.6mm 2.4mm
DS_inner2 3.0mm 3.6mm 2.4mm

DS_outl 3.0mm 3.6mm 2.4mm
DS_out2 3.0mm 3.6mm 2.4mm
Table 4 Design of experiments (25th)
Factor
No. - -
innerl inner2 outl out2

1 3 3 3 3

2 24 3 3 3

3 3.6 3 3 3

4 3 24 3 3

5 3 3.6 3 3

6 3 3 24 3

7 3 3 3.6 3

8 3 3 3 2.4

9 3 3 3 3.6

10 2.5775 2.5775 2.5775 2.5775

11 3.4225 2.5775 2.5775 2.5775

12 2.5775 3.4225 2.5775 2.5775

13 3.4225 3.4225 2.5775 2.5775

14 2.5775 2.5775 3.4225 2.5775

15 3.4225 2.5775 3.4225 2.5775

16 2.5775 3.4225 3.4225 2.5775

17 3.4225 3.4225 3.4225 2.5775

18 2.5775 2.5775 2.5775 3.4225

19 3.4225 2.5775 2.5775 3.4225

20 2.5775 3.4225 2.5775 3.4225

21 3.4225 3.4225 2.5775 3.4225

22 2.5775 2.5775 3.4225 3.4225

23 3.4225 2.5775 3.4225 3.4225

24 2.5775 3.4225 3.4225 3.4225

25 3.4225 3.4225 3.4225 3.4225

A T2 g4 A3} Parameter+= Fig. 1] 013 A3}
Zro]l T =9 ¢k B 5(DS innerl, DS inner2)2] W, o}
S92} vl £ © (DS outl, DS out2)e] G, ofid F FH
A eIt} 2+ Parameterell T3k Range= Table 3 e A3}
ol 3.0mmE V= o ® 20%°] HAR AAALH HEE
A& A HAsME Qs ARAEH2 Table 49 wet
253]2] FEM 3|4 o] 3=t} A e] A= Maximum equiv-
alent stress, Total deformation, Life minimum, Safety factor mini-
mum, Temperature maximum= YER o] o] & Zlo] A3} &&=
Geometry #b= H3E groll Wt AR HATh 2AE HA FA=
Table 51 WFeRd AT} Zoh A o2 lF- 747 oF 34mmed
o 7hd Hxe ZAske AE & F AATh

Equivalent Stress Maximum

38850 5;
3824745
33634355
37026 243;
30tE1314
288100195
272018075 -
258837057 o

Fig. 3 Response surface for equivalent stress

Table 5 Optimized parameter values

Items Conditions
DS _innerl 3.4531mm
DS _inner2 3.4607mm
DS outl 2.4151mm
DS_out2 2.4113mm
Maximum equivalent stress 270720000Pa
Total deformation 0.0060162m
Life minimum 6102.8cycle
Safety factor minimum 0.90462
Temperature maximum 43.118C
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