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Sress analysisand fatigue life estimation of \f our' kinds-of
super-alloy welded joints

LUO Gang';, FAN Yinhe', LIANG Youjiang’

(1.-College of -Energy and Power Engineering,
Nanjing-Universty of Aeronautics and-Astronautics,-Nanjing 210016, China;
2. Shenyang Aeroengine Desgn and Research Institute, Shenyang 110015, China)

Abgtract :\ In aceordance with-the-wel ded structureson the mount-box of jet engine case,
the finate element model (FEM) models of four kinds of welded joints including normal butt
welding, didocation butt welding, non-isopachous butt welding and new material butt weld-
ing are established. -Stress analysis of these butt welding' sis carried out by means of the fi-
nite element anaysis software ANSYS, and the stressconcentration-coefficient of the four
welded jointsisobtained. The stressfatigue tests are implemented on the four kinds of butt
welding pieces. The experimental results are analyzed and compared usng the method of
group comparison, and the fatigue life for the four kinds of butt welding is predicted. The
result of the scanning electron microscope(SEM) fracture analysis indicated that the defec
tion in the stressconcentrated area is the dominant factor to affect the fatigue life of the
wel d-joint.

Key words: aerospace propulson system; super-alloy; weld joint; finite element;
stress-concentration-coefficient ; fatigue
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Table 1l Basic data for test materials
2 RIS\ 15
\ / GPa
ol | wi ) \ L
"’L - J;L \_;L_ GH150 201 0.3
1
e 30, GH3030 191 0.3
- 160 - GH4033 21 0.3
1 GH3128 208 0.3

Figure 1 lllustration of the fatigue
test specimen

(a) FESELK (b) Fi4aEht

2
Fig.2 Meshing division of the fatigue test specimen
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Table 3 Sress concentration coefficient of
weld root/ toe ( Height of the weld seam :1. 0 mm)

Omax/ M Pa Kt
874/ 779 1.457/1.298 907/ 805 1.512/1.342
1860/ - 171 31 1830/ - 204 3.05/ -
898/ 795 1.497/1.325
832/ 650 1.387/1.083
934/ 830 1.557/1.383
884/ 788 1.473/1.313
3 .
(2) h=1.0mm
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Table 4 Logarithmic mean life in the fatigue

tes Xand gandard variance of sample S

§

x X S
(b) HXHEAEUR
4.426 0.221
" 05 0.215

600 M Pa
4.645 0.201

ﬂ. 77 0.151

WNBBERR0T 3%
HETHR
8% 3

AN B 5
‘ (0) AAEFEXF AR 299 0.0945
4.305 0.157
4.933 0.112
5.172 0.092
4 ( 95 %)

Table 5 Edgimation of fatigue life in comparison
with normal butt wel ding( Conf idence :95 %)

3
0.346 1.04
3.1 600 M Pa 0.97 2.82
1.352 3.631
. ' . 0.27 0.53
520 M Pa 1.202 2.113
4 ’ . 2.143 3.573
3.2
600 M Pa, . '
Xi = 4.426 2 = 0.0462 '
Xo = 4.205 S? = 0.0488 : ’

F=105% f.=9,f.=5F =3832F< K ; '

2

S": ’

5 e 74l9: 0.0462 + 5. 0.0488] = 0.112

f=m+n-2=14
1-a =0.95 & =2.145
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