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Fatigue Tests of Welded Joints and Comparison Study of Foreign Codes

Byeong-Choon Goo* and Jai-Hoon Kim*

*Rail System Safety Department, Korea Railroad Research Institute, Uiwangsi 437-050, Korea

Abstract

A lot of fatigue tests on a material, JIS SM490A, with yielding strength of about 350 MPa and tensile
strength of about 520 MPa were carried out. Various butt-welded specimens such as reinforcement
removed, as-welded and weld toe ground, several types of fillet-welded specimens and full-size box type
components were used. After having obtained S-N curves for the above- mentioned specimens, fatigue
strengths were compared to those of foreign design codes, AWS, BS 7608 and ENV. It was found the
fatigue strengths at low cycles are not in a good agreement with the foreign codes, but the fatigue limits
are in a good agreement.

* Coresspond Author : begoo@krri.re.kr (Received July 26, 2006)
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Table 1 Parameters of BS 7608

C standard
Class 0 m deviation, ¢
Logl0 Loge Logl0 | Loge

B 15.8697 | 35.3900 | 4.0 | 0.1821 | 0.4194

C 14,0342 | 32.3153 | 3.5 | 0.2041 | 0.4700

D 12.6007 | 29.0144 | 3.0 | 0.2095 | 0.4824

E 12.5169 | 28.8216 | 3.0 | 0.2509 | 0.5777

F 12,2370 | 28.1770 | 3.0 | 0.2183 | 0.5027

F2 {12.0900 | 27.8387 | 3.0 | 0.2279 | 0.5248

G 11.7525 | 27.0614 | 3.0 | 0.1793 | 0.4129

W | 11.5662 | 26.6324 | 3.0 | 0.1846 | 0.4251

S 23.3284 | 53.7156 | 8.0 | 0.5045 { 1.1617

T 12.6606 | 29.1520 | 3.0 | 0.2484 | 0.5720
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Table 2 Parameters of ENV S-N curves

T
Detal (o8-8 Lo HELD S s [Stress range
category amplitude limit
(N=2x10°)|N<5x10°|N=5x10° |fatigue limit) o o
Ao¢ | (m=3) | (m=5) | N=5<10) | “a;
(N/mm®) (N/mr';lz) (N/mm?)
160 12.901 | 17.036 117 64
140 12.751 | 16.786 104 57
125 12.601 | 16.536 93 51
112 12.451 | 16.286 83 45
100 12.301 | 16.036 74 40
90 12.151 | 15.786 66 36
80 12.001 | 15.536 59 32
71 11.851 | 15.286 52 29
63 11.701 | 15.036 46 26
56 11.551 | 14.786 41 23
50 11.401 | 14.536 37 20
45 11.251 | 14.286 33 18
40 11.101 | 14.036 29 16
36 10.951 | 13.786 26 14
S-N curve : logiV=loga—mlogds,
Stresst
. range a
catogory | " cut-off
Arg ¢ 108 ) B =108
(N/mm? | (m=5) (NATILO )
(N/mm?)
100 16.301 - - 46
80 15.801 - - 36
for fillet welds and for partial penetration butt
welds in shear
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