35 4 Vol.35. No.4
201 4 8 Nuclear Power Engineering Aug. 2014
0258-0926(2014)04-0031-04  doi: 10.13832/j.jnpe.2014.04.003 1
1 1 2 2
1 518124 2 100082
TL353".11 A
0
SG SG
SG
SG 40 a
1
1.1
SG ANSYS
1
1 b
1/16 1
Fig. 1 SG Primary Manway Drawing and
Finite Element Model
2 -
ANSYS SOLID185

SLOAD

2014-01-13 2014-04-25



32

Vol.35. No.4. 2014

3
[1]
4
[2]
5
1.2
0.25 mm 3.70x10° N
3.65x10° N
Bl 7 3
2
2.1
[3]
R=Sini So
Sinf
S=0.251G*P+2ntbGmP ~ ASME
XI “* i

G

b m P
45
Rmin
5 Riin 1 1
1 Riin 5
Table 1 Change of Bolt Load under Five Transients
/s Sinf So Ruin
/ /MPa /MN /MN
1 610 280 17.01 3.986 3.319 1.201
2 366 265 16.15 3.820 3.165 1.207
3 1438 290 16.12 3.878 3.158 1.228
4 0.02 60 21.88 5.254 4.213 1.247
5 950 286 16.03 3.986 3.141 1.269
2.2
221 rRCC-M P
+ Sy 3Sm St
Sn 184 MPa
U 1
ANSYS Fatigue
Miner
Ui
20
2
38m U 1
222
. S M H
28m + 38m



33

2
Table 2 Fatigue Analysis Results of Joint Structure
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Three-Dimentional Finite Element Analysis for Bolted Flange
Joint Structure of Primary Manway of Steam Generator

Chen Tao, Chen Rong, Zhang Yunbo, Lu Yan

1 China Nuclear Power Design Company, Ltd ,Shenzhen, 518124, China
2 Nuclear and Radiation Safety Center, Ministry of Environmental Protection, Beijing, 100082, China

Abstract: Three-dimentional finite element model for bolted flange joint structure of primary manway of
steam generator was built considering temperature lag of the bolt, turning angle of the flange and contact
between gasket and the flange, nut and the cover. Transient analysis was carried out under normal and upset
conditions. Problem of air heat trsfer in the bolt hole and between the cover and the flange were solved. Bolt
pretension load was applied, and the change of the bolt load was obtained along with the time. Mechanical
and heat haracterics of the joint structure was simulated. Leaktightness was validated and fatigue stress and
displacement of the joint structure were estimated according to regulations.

Keywords: Steam generator; Bolted flange; Leaktightness validation; Transient analysis
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