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Way to eval uate fatigue life of Tillet weld of plate
with flange based on stressfiel d intensity

GUO Ha-ding, WU Qi
(College of-Energy and Power Engineering,
Nanjing University of Aeronautics and-A stronautics,-Nanjing 210016, China)

Abstract : The fatigue behavior of welded joint has local damage characteristics. Based
on stressfield intensty (SFI) ‘theory--the field diameter of fillet welded joint was analyzed ,
and the stressfield intensty at the-weld toe of fillet weld joint of flange was calculated usng
elastic-plastic finite element ‘method. Based on the calculation results and the results of SN
curve of smooth specimen of the same material , a fatigue life evaluation of flange fillet wel-
ded joint wasobtained. The precison of fatigue life prediction with SFI method is better than
the one with the local stressstrain method, and the result is much closer to the experimental
result.

Key words: aerospace propulson system; stressfield intensity method;
fatigue life fatigue damage; elastic-plastic finite element method;
stress concentration
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Table 1 Experiment results of 1Cr18Ni9Ti stedl
po N/10°  Oo(Kr=1)/MPa 0.(Kr=2.10)/ MPa
P
A0\ s 0.44 292 200
4 -y 1.0 279 180
g 1.9 268 150
2 ( )
Table2 Comparison of SFI based on calculation and
3 test for smooth specimen
Fig.3 Mode of welded plate and flange
/ MPa Oq/ MPa T %
3.1 201 301.8 3.71
279 272.4 2.4
’ 268 231.0 - 13.8
' . = ( - )/
[4] : « ).
1Cr18Ni9Ti e 8 mm.
, 4 t= 3.2
4.0 mm, :B=10.5 mm. 3.
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Table 3 Comparison of fatigue life based on calculation and experiment

/ MPa Nc Ne Nc¢/ Na
372.98 2705 Nmin =6 305 0.239
Nmax =15 200
349.5 6 109 Na =11 319 0.540
*Na
1) L) L) 1l
2)
;5
1 mm 3)
(
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Fig.5 Finite element-method model of welded-flange '
3) On SN 4
1)
1Cr18Ni9Ti o€ ,
D =0.48 mm( ).
2)
: R=0.1. ,
Omx 310 MPa, 7
3 3) :
3.3
1) 3
[ 1] JanoschJJ ,Debiez S. Influence of the shape of undercut on
! the fatigue strength of fillet welded assemblies application
;N " of theloca approach [J]. Welding in the World,1998 ,41:
. 350-360.
13 ” , [ 2 ] . [\]] .
,1997 ,18(1) :38-47.
) YAO Weixing. The descriptions for fatigue behaviors of
2

metal s by stressfield intensty approach[J]. Acta Mechan-
ica Solida Snica,1997 ,18(1) :38-47.



1086

23

[3] Yang X H,Chen Y L. Fatigue life calculation with Stress
field intensty method[ C]// Proceedings of the Seventh In-
ternational Fatigue Congress. Beijing:1999 ,2 :865 870.

[J]. ,2004 ,26(3) :321-325.
WU Bing, YANG Xing ,JIA Fayong,et a. Experimental
investigation on the fatigue redstance of stainless stee
welded joints[J]. Journal of Mechanical Strength, 2004 ,
26(3) :321-325.
[5] . [D].

,2003.

[4]

[6]

WAN G Lixin. Fatigue life evaluation of a aero-engine case
[D]. Nanjing: Nanjing Universty of Astronautics and
Aeronautics, 2003.

[J1. (
(3) :59-62.

GUAN Deqging, Yl Weijian. Research of Stressfield inten-

) ,2004,19

sty model on the fatigue strength prediction for welded
steel structures[J].Journa of Changsha Universty of E
lectric Power (Natural Science) , 2004, 19(3) : 59-62.



