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Table 1 Mechanical properties of 16Mn steel
Yield strength Tenmsile strength Flongation 3.1
M at erial
o6/ MPa o/ MPa o( %> Bexp Dang V an
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Fig. 1 Fatigue specimen of 16Mn cruciform joints Fig. 2 Finite element mesh of cruciform joints
2
Table 2 Results of fatigue tests 3.2 Dang Van
. Bep B i Bep=<<B,
Stress Stress Fatigue 6
No. ratio range life Referenl:e of Dang Van 2X10
craci
R Ao/ MPa N/eyck i Bep=Bs 2% 10°
1 160. 0 0. 832X 10° Weld toe o : B: 124.5 MPa, 3.
2 135.0  =>2.047X 10° No failure 3
3 145.0 1. 165X 106 Weld toe .
Table 3 Calculation results of local parameters
4 0.1 180.0 0. 406X 100 Weld toe
Ola O Im Bexp Predicting site of failure
5 130.0 1. 21X 10° Weld toe No.
/M Pa /MPa /MPa (at 2X 10Pcycles)
. . e 6 7
6 125.0 19310 Weld toe 1 243.5 297.6 233.6 Weld toe
7 110. 0 > 2% 10° No failure 2 162. 4 198. 5 155.8 Weld toe
g 165.0 1 036 10° Weld 3 181. 8 222.2 174. 4 Weld toe
: : eldtoe 4 266.2 325.4 255.3 Weld toe
9 180.0 0.915X 10° Weld toe 5 161.5 197.3 154.9 Weld toe
6 150. 4 183.7 144.2 Weld toe
6
10 1950 0.790X 10 Weld toe 7 129.8  158.6  124.5 No failure
11 0.2 210.0 0.593x 10° Weld toe 8 190. 7 286.0 193.9 Weld toe
9 247.0 370. 5 251.2 Weld toe
p .
12 140.0 - >2x10 No failure 10 268.0  401.9  272.4 Weld toe
13 125.0 = 2% 10° No failure 11 266. 2 399.2 270. 6 Weld toe
14 110.0 s No fail 12 195.7 293.6 199.0 Weld toe
; — 210 o farure 13 157.4 2360  160.0 Weld toe
14 138.5 207.7 140. 8 Weld toe
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Fig. 4 Result of local parameter for different ,
radius of weld tip ’ .Dang Van 8
Radius of weld tip ~ Size of min element Local parameter
0/ mm i/ MM Bexy MPa
0.09 230.4 Dang Van ;
0. 15 0. 45 133.1 ,
. o (0.32~0.62 mm),
0.13 176.2
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(b) Distance from the max. stress size r/mm [ 1] David Taylos Niall Barrett, Gabriele Lucano. Some new meth-
ods for predicting fatigue in welded ping J] . International Joumal
2.4 Min e 012 of Fatigue 2002, 24: 509~ 518.
—o— ement size 0.12 mm
g o Min element size 045 mm [2] Dang Van K. Macro— micmw approach in high— cycle multiaxial
= 20 ~—s—Min element size 1.1 mm fatigud A] . Advances in Multiaxial Fatigua ASTM STP 1191,
'% 16 Radius of welded toe p=08 mm American Society for Testing and M aterials[ C], Philadelphia,
] .
§ USA, 1993. 120~ 130.
Q
§ 12 [3] Dang Van K. Papadopoulos Y V. Multiaxial fatigue failure crite-
% ron: a new approach| A] . Proceedings of the Third International
% 08 Conference on Fatigue and Fatigue T hreshold[ C], Virginia,
L 1 L 1
0 1 2 3 4 5 USA, 1987. 997~ 1008.
(c) Distance from the max. stress size r/mm [4 Ballard P, Dang Van K, Deperrois A. High cycle fatigue and a fi-
4 K—r nite element analysis[ J] . Fatigue and Fracture of Engineering
r
. . . . Maternial & Strutures, 1995, 18(3). 397 ~411.
Fig. 4 K,— r curve with different toe radius
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