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A Study on the Correlation between Nugget Diameter and Contact
Diameter of Sheets by Electrode Force

Sam Hong Song and Boo Dong Kim

Abstract

It is required in designing a spot welding to get in advance an estimated figure of nugget

diameter. A method of estimating nugget diameter of low carbon steel sheets is suggested in

tesms of utilizing elastic calculation in theory and of making a sectional observation of spe-

cimen of spot welding in experiment.

The resultant findings are summarized as follows:
1) A contact diameter of sheet, 2r, obtained from an elastic calculation can be expressed
in an useful and simple equation: 27,=d.+ (1. 1), wheer de is the electrode tip djameter

and ¢ is the thickness of sheets.

2) The practical measurement of the nugget diameter reveals that d.=(1.05)d.+(0.8)¢,

and d, is less by 0.8~4,3% than 2r,.

3) The more d. is as compared with £, the less the difference between a theoretical value

and an experimental value is.

4) In the spot welding of thin steel sheets less than 3mm in thickness that are commonly
used in sheet metal works, the contact diameter equals the nugget diameter. In this case,
either the theoretical or experimental approach can be used for estimating the nugget

diameter.
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Fig. 1 Features of spot weld mechanism (d.; ele-
ctrode tip diameter, d.; nugget diameter)
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Fig. 2 Electrode force & contact stress distribution
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Table 2 Recommended spot welding condition
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Fig. 5 Nugget diameter versus electrode tip dia-
meter by experimental analysis
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Fig. 6 Contact & nugget diameter versus electrode
tip diameter by theoretical & experimental
analysis when ¢./¢=0, (r,; contact radius)
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