An Experimental Study on the Fatigue Strength
of Rolling Stock Structures
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ABSTRACT

We investigated the effect of weld details on fatigue behavior of a material, JIS SM 490
A, with yielding strength of about 350 MPa and tensile strength of about 520 MPa. Tensile
tests, instrumented indentation tests and fatigue tests were carried out on double V-grooved
butt weld plates such as reinforcement removed, as-welded and weld toe ground. In addition
plates with transverse fillet welded web, load carrying cruciform fillet welded plates,
non-load—carrying cruciform fillet welded plates, longitudinal butt welded plates and welded
rectangular life-size box beams were tested. S-N curves for the above specimens were
obtained and analyzed.
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Table 1 Fatigue test specimens

Specimen types Specifications Symbols

Base material 200%25x%10t BM
Double V-groove butt weld - as welded 200%25x%10t AAN
Double V-groove butt weld - annealed 200%25x%10t AAY
Double V-groove butt weld - reinforcement 200x25% 10t RN
removed

Double V-groove butt weld - weld toe ground 200%25x%10t GAN
Double V-groove butt weld - weld toe ground and 200x25% 10t GAY
annealed

300%25x10t, rib length=30,

Plate with transverse fillet welded rib TN
leg length=8
. . .. 300x25x10t, rib length=30,
Load-carrying cruciform fillet welded joint leg length=8 CN
Non load-carrying cruciform fillet welded joint 300X25TelgOtierrllgbthljggthzz’O’ NCN
Fig. 1 Tensile Fig. 2 BM Fig. 3 AAN, AAY, RN, GAN, GAY

Fig. 4 TN Fig. 5 CN Fig. 6 HCN

Fig. 7 Box beam Detail of J
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