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Residual Stress Measurement of Welding Area by Neutron Diffraction Method
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Abstract

Resistance spot welding technique is extensively applied to join the body steel sheets in the manu-
facturing process for the automobile industry. It is known that the fatigue crack initiates occasion-
ally inside of the spot-welded zone in this material, which is a serious issue of the fatigue life.
Although this phenomenon is supposed to be related to internal residual stress, the actual residual
stress distribution inside of the spot-welded zone is not clear up to now. In this study, a neutron
diffraction residual stress measurement technique with well-defined sub-mm?® square gauge vol-
ume is applied in order to clarify the internal three dimensional residual stress distribution just
below the spot-welded part of the steel sheets.
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Spot welding conditions
Electrode type Electrode force Welding current Welding time Hold time
DR6 ¢ -40R Cr-Cu 3.43kN 7.7kA l6cycles 10cycles (50cycles=1s)
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Optical micrograph showing cross section of spot welding
sheets
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Resial stress distributon from fusion line to surface at Point A
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