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Fatigue Strength Estimation of the Fillet Weldments with Different
Beveling Angle and Porosity
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Abstract

The fatigue test of the fillet weldments was executed with different beveling angles and porosities.
The beveling angles of 0°, 45° and 55° were compared with fatigue lives. After the fillet weldment
failure, the porosities which found at the fractured surface were observed to account the effect on
fatigue life. Finite element analysis was performed to correlate the fatigue strength and the sizes and
the locations of porosities. The stress-strain field was severely affected by the length of notch and the
sizes and locations of porosities. Based on the quantitative analysis of porosity effect, the total volume
of porosities was a key factor for fatigue strength of the fillet weldment.

AE2FEE AEs FHs= AL HA 8

.M &8 dZste 2% Ao ?
43 J1F Al BEA EHolY &9 2dL &
dutg o 7 o W(beveling)7t5H I &3 9 A F S A Fod A WRd EeER S
2, A58H FFL2 @7 E(beveling angle) 28 o3 AFL LI} o) g nA 7)
+

%! g
2 ZE #Ho]X(root face)F ¥ &3 EX Zx=e} 2L =2 F3& dFA7 = 9o "rh
o) Ao 84 BRAE 347 g B AP e 00 45°, 5509 Az g M
=G, wEZkFo] gle 99 SRR WEstE o] gl SRS ¢ F AIANFGE AL
9 U3 439 U2 BEE FE dolael 4 o, B F SR J1F) 27) 2 AFE
o wsgc 2edze MEslE 9 29 83 SAs 83 7133 4259 ARuAE
2SI B, AAE 2 /)T PEA @
t AYAR, 59, Farderm s1A4A B € N2 ZEE A58 A6 fEas @48
E-mail : jester_said@hotmail.com AAEEY. 9A4, 2+ sl o] gddE &
(T GEBE TS s yaa we $u ve zawse, 0e
** 39, ALFAUE Z1AM AL, 72 AE AR FEHEXE uusgic. %

BEE in Queensland University of Technolo 5 . = N
v 38 B A &y @, wWzmde PEsel J1g S @
38y 27 =ARAN Tgste $HF &3




1440 &Y - 249F -

A139 2% AR 9,
J]i ¢rs We BAE ASHAEO

ojo] ut&

_N;
I

2. I ZA"Y Y FEM 54y

2.1 AlHE

Al AdAule SHE swingring® F T
A wRAWFgo T Hdsti, A F R A
Zol 15mmrt HEE HdEAch AgHY ¥4
Fig. 1(@)¢} 2t} 2 A g A g3tz 3
AR B¥goz AF 5 Jeignh 44 14
] &A Al swingringFole 3 dF& dn
Bou, Alg Ay & AgHe 78 18 et
ABstz oz Algetct. dwrdoR  pull-push
Elo) A stFdA g AZZREs 7 skl
Hlate] 70%~80% 7 =] #E& RO|EE, A|PelA
%ﬂl#%’ﬁ nEIE AGFTE tete A
7Y 35S FE3 UL £ F Arh

A H 9 -rvﬂ%‘ g3tz AL Table 13 Zoh z
FAE 2 AN @2 JAFH B AE
Table 29} Zth Y 7ol is) gawadd <

rlo

—H— g -t

(b) Weldment conditions with beveling angle
(thickness is 15mm)
Fig. 1 Specimen and weldment conditions

o9 - 0|8

A== A9 W3 fdded, FAYERE
15mm7} 25mm, 35mmE.th UM & oz I A
el zb sl Zhx (00, 45° 55990 wE A
He] P4 L ASE Fig 1(b)e 2ok ZF A4
eXZole 27] AA Aot 45°9 A$ 3mm,
55°9] A9 6mm, 0°9] BA¢ 15mm3loy &3 7}
T F £ % FEHo|AY FAE 4509
Y 2mm, 55°9 3¢ 3mm, 0°9) Z-¢ 10mm 3t
<& HYon, ol& §3 84 #HY A 27 =X
Zol2 AEs4.

22 NEEs 2 Az
NGz R el AFE nelste] SHz ~
15Hz9] #3448 HEstgth ABel F2e 9

Table 1 Chemical composition of SM490A (wt. %)

t Carbon equi.
C Si | Mni| P S | Nb

(mm) Ce* | Por**

15 10.13 1041} 1.1210.016/0.012} 0.03 | 0.32 | 0.20

25 [ 0.14 039 1.31 [0.018{0.013; 0.03 | 0.36 | 0.22

35 10.15{0.39 1.39 [0.017{0.009| 0.04 | 0.39 | 0.23

*C = Mn | Cr+-Mot+ V

Ni+ Cu
/ : (%)

+
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Table 2 Mechanical properties of SM490A

. Yield Tensile . .
t Rolling Elongation | Bending
Directi Strength Strength %) Strength
(mm) { Direction (MPa) (MPa)
L 398 546 25 Good
15
C 395 541 23 Good
L 374 525 27 Good
25
C 372 525 26 Good
L 374 524 27 Good
35
C 372 521 25 Good

©, L : longitudinal to rolling direction
C : transverse to rolling direction
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Fig. 5 S-N Curve for different beveling angles
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Fig. 6 Porosity effects on fatigue life of weldment
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Fig. 7 Porosity effects on fatigue life of
weldment (volume of porosity)
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Table 3 Fatigue life of each porosity sizes and
numbers at different beveling angles

. | Porosity size(mm)
Specim .
Angle 02 | 0.5 ] 1 ‘ 5 | Fatigue life
o Number
1 1 3 2,011,071
. 2 2 2 2,939,750
0 3 4 2,165,431
4 3 1 2,116,548
1 4 2,275,961
450 2 3 1 2,070,348
3 1 2,499,095
4 2 4 1,966,051
1 1 1 756,181
o 2 2 3,442,500
% 3 1 2 3,367,138
4 4 1 3,088,962
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