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Fatigue Strength Evaluation Method for Welded Joints of Bogie Frames for Railway Vehicles
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Abstract

Bogie frames for railway vehicles are assembled by welding, and it is important to ensure fatigue
strength at the welded joints. Nippon Steel Corporation has developed a new fatigue strength
evaluation method for the welded joints of bogie frames. As a stress evaluation method, edge type
gauge stress, which is independent of weld geometry and has less variation in measurement, was
proposed. It was found that the fatigue strength of as-weld joints evaluated by the edge type gauge
stress was higher than the allowable stress of the current JIS, which was assumed to have a fracture
probability of 1.4%, based on the published literature data. Furthermore, a new fatigue life
prediction method based on the partial safety factor method was proposed, and it is shown that
this method can accurately predict the increase of fracture probability with lifetime.
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Stress rates of the welded joint test specimens®
. Coefficient of
Strain gauge attachment type Average .
variation
JIS type 1.28 0.061
Center type 1.21 0.042
Edge type 1.07 0.028

*Stress rate: Stress at weld toe / stress at position 40 mm from weld
center
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Relationship between fatigue strength (0.1% fracture prob-
ability) and JIS allowable stress obtained from fatigue data
analysis®
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Relationship between fatigue design curves (0.1%/2.3% fracture probability) and JIS allowable stresses obtained from fatigue
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Fatigue data analysis results®

Fatigue strength Cruciform Out-of-plane
gusset
(a) at 2x 109, 0.1% failure 92.8(51.3) | 89.7(49.4)
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(c) Design vs. this study’s results 1.14® 1.182
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Concept of reliability evaluation using the partial safety
factor method® 9
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An example of the lifetime prediction result® ®
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