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Optimal Design of Teech-Locked Quick Open-Closure

Structure of Vulcanizing Tank

ZHANG Guoshun, LI Qingsheng

(School of Mechanical and Power Engineering, Nanjing Tech University , Nanjing 211816, China)

Abstract ; In view of increasing the flange thickness to reduce the stress usually in the design of teech-locked quick open-

closure structure of vulcanizing tank , the structure is more bulky and the product is poor competitiveness. Taking the

teech-locked quick open-closure structure of DN80O vulcanizing tank as the research object, and through the finite

element analysis of ANSYS, the stress distribution in each part was obtained. In the precondition of satisfying the

strength and fatigue perfermance, the safety margin method and JB 4732 stress evaluation method were used to extract

the state variables. With the minimum volume as the goal to optimize the structure, the volume was reduced of 12. 8%

and 14. 1% respectively after the optimization. By comparison, it has a high computational efficiency and convenient for

engineering promotion by using safety margin method to extract the state variables.

Key words:steel pressure vessel; vulcanizing tank; teech-locked quick open-closure structure ;finite element analysis

(FEA) ;safety margin method ;JB 4732 stress evaluation method
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Figure 1  Structure diagram of vulcanizing tank
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Table 1 ~ Material performance parameter

PR SPERTE/MPa JARAEL PRI I/ MPa BESEDI L

Q345R 1.91 0.3 189 0.4
16MnllI 1.91 0.3 167 0.4
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Figure 2 Design parameter of structure
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Figure 3 Solid model of structure
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Figure 4 Stress contour of initial size
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Table 2  Stress evaluation of each

dangerous section MPa

B pm Sw Puopatpy L3S, PL+0Qp, +0Q 35S, PEE

1-1 40.75 250 112.00 501 At
22 65.99 167 79.91 250 Ak
33 77.59 167 93.14 250 Btk
44 16.76 167 70.61 250 Atk
55 14.95 167 68.90 250 B%
66 33.23 167 34.34 501 &%
77 48.94 167 56.23 501 A
8-8 89.84 167 130.00 250 G
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Table 3 Range of design variable mm

BUESER T T, Ts Ts H, Hs Hq c

TR 35 25 25 30 35 70 40 3

TR 40 32 32 38 40 86 56 10
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P\, =130 MPa, jZ 4 15 5 5 1 24 5 W 7 B K, 2 2 H
JEA=[S, - (P, +P,)]/S, =0.22 ¥ REXH )
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PR A 227 MPa, i 5092 55 P RE , 982 55 76 24 90 000 I
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Table 4 Range of state variable MPa

WEERE S S, S3 Sy Ss Ss S; Sg S

BR 0 0 0 0 0 0 0 0 0
TR 450 450 450 450 450 450 450 450 338
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Figure 6 Curve of volume vary with iteration number
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Figure 7 Stress contour after optimization and rounding
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Table 5 Numerical comparison of design variables mm
NSk Ty T, Ts Ts H, Hs H c
AT 40. 000 32.000 32.000 38.000 40.000 86.000 56.000 3.000
At s 35.089 28.306 29.968 30.749 36.694 75.981 40.051 4.402
[5 % 5 35.000 28.000 30.000 31.000 37.000 76.000 40.000 4.000
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Table 6 Stress check after optimization and rounding MPa

e P S Pu Py 1.58, Py +0 Pu*0Q 35, PEE
1-1 45.61 250 137.50 501 B
22 88.28 167 133.50 250 B
33 94.81 167 111.40 250 i
44 21.05 167 97.92 250 i
5-5 20.98 167 100. 10 250 EHE
6-6 36.14 167 40.43 501 B
7-7 57.67 167 71.85 501 EHE
8-8 96.02 167 157.30 250 i

HEL 7 AL AR5 1 ) e K AE 0, = 247. 694
MPa, 5 A5 7Y 32 A5 I 1R {E S, = 0.5 x 177. 354 =
123.845 MPa, 5 YL IE 5 5242 1 1 IR {HL 87, =
S, x E/E' =136. 16 MPa, %t JB 4732-1995 C-1 [{, 7% 7
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Figure 8 Curve of volume varg with iteration number
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Figure 9  Stress contour after optimization and rounding
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Table 7 Numerical comparison of design variables mm
R ﬂ‘ﬂ%ﬁ T3 T4 TS T6 H 4 H 5 H 6 C
Ak i 40.000 32.000 32.000 38.000 40.000 86.000 56.000 3.000
At fE 35.012 28.124 30.101 30.232 37.788 72.834 40.034 4.431
[5 %% Ji5 35.000 28.000 30.000 30.000 38.000 73.000 40.000 4.000
A8 ARACE )G B AR
Table 8  Stress check after optimization and rounding MPa

i e P S Py Pu *Py 1.58, P +0 Pm+0 35, I
1-1 45.80 250 144.00 501 EHE
22 48.92 167 61.04 250 N
33 37.10 167 66.75 250 EHE
44 96.51 167 114.20 250 ey
55 23.97 167 68.39 250 EHE
6-6 36.43 167 46.71 501 EHE
7-1 58.15 167 80.61 501 EH%
8-8 98.37 167 182.30 250 EHE
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