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Fig.1 The split quick closure device
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Fig.4 The overall stress nephogram
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Table 1 Stress intensity evaluation of pathl
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Table 2 Stress intensity evaluation of path2
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Fig. 7 Stress nephogram of flat cover

| 7
NODAL SOLUTION m

STEP=1 ; APR 30 2013
su 14:59:04

6.988
183.007

269501 78.9692 130.988 235.027

NODAL SOLUTION

APR 30 2013
15:12:58

SUB=1
TIME=100
SEQV  (AVG)
DMX=.872992
SMN=.94051
SMX=235.027

path2

B 8

FEHE

Fig.8 Path of flat cover

x3 BEINNEEITFE

Table 3 Stress intensity evaluation of pathl

N34y B
WAL f1/MPa )0 35 # 57 57/ MPa
TR S 92.21 123.9
7 R BR 1177.5 2 355
% it 5 ¥ G %

R4 BE2HNNEETE
Table 4 Stress intensity evaluation of path2
N3 5 B
WAL S /MPa W B iS5 iy 57 J7 / MPa
5 RS 117.3 239.8
VR R R 1177.5 2 355
4w & % G

3.3 HESIRRL K5 HANIERE
B9 o, FlaEr s X EEERTE B

FRTH 5 6 AR foh 4 X33, e ORI ) & AR 7 ) 43 3R
bR SMU, HAE N 356. 94 MPa. 7 # KN g 4b
YEPI S AR ST HEAT R AL AL 2. i I8 10 AY 0 2% %
L A EIK 5.6 B BRI E 4 R

1
NODAL SOLUTION

AN
APR 30 2013
15:08:2

STEP=1
SUB=1
TIME=100
SEQV  (AVG)
DMX=.619216
SMN=18.2338

18.2338

93.5037

168.774 24 316
55.8687 130139 206408 24043 04 675 317

B9 HNHHEEH=ZE
Fig.9 Stress nephogram of split ring
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Table 5 Stress intensity evaluation of pathl
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Finite element analysis of split quick closure pressure vessel

SHU An-qing , LI Xin-yang , TANG Fang-xiong
(School of Mechanical and Engineering, Wuhan Institute of Technology, Wuhan 430205, China)

Abstract; To study the stress distribution and identify the stress concentration area of the split quick
closure pressure vessel, which is easy to find the damage area of this kind of pressure vessel, finite
element analysis software ANSYS was used to analyze and calculate the 3 valve type of the split quick
closure pressure vessel whose inner diameter is 560 mm. To reduce the amount of computation, a third
of 3D entity model was established according to the symmetry of the structure. According to the actual
situation, boundary conditions were limited as follows; 45 MPa pressure was applied in the container;
symmetry constraints were imposed on the symmetry planes; fixed constraints were imposed at the
bottom of the container. Through nonlinear analysis and calculation, the integral stress distribution
nephogram of the whole structure is obtained, and the stress distribution rules and stress concentration
area of the overall structure, split ring, flat cover and cylinder of the device were discovered. Though
path assessment on the dangerous section of the pressure vessel components along the axial and radial
path respectively based on the analysis design standard JB4732-95, results show that the design of the
selected structural is reasonable and the strength complies with the design requirements, which
provides a certain reference value to the design and manufacture of similar structure.

Key words: pressure vessel; split quick closure ;finite element analysis ;intensity evaluation
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