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A Relationship Between Restraint Effect of Weldment and
Crack Initiaion Characteristics
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ABSTRACT: In this paper, a practical design criteria for judgement of crack occurrence in weldments is presented as a function of typical
welding parameters, such as diffusible hydrogen, restraint intensity, and preheating temperature. The elastic analyses using the finite element
techniques are employed in order to quantify the restraint intensities, numerically. Systematic experiments are also conducted in order to
investigate the propensity of crack to typical welding parameters. The results of numerical estimation using the proposed method for the
experimental specimens show the usefulness as a practical tool in welding induced crack problems with extensive uncertainties.
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Table 1 Experimental and numerical results for 12 T-joint specimens

19

Diffusible Hydrogen Preheating Temperature (C) Restraint Intensity Crack Densit
(ml/100g) Measure( 1) | Critical(Te) | f(Ty) | Ean. (2) | Ean. (3) Y

TRC-01 46 18 125 6.94 3.24 2248 011
TRC-02 58 18 133 7.39 056 414 0.08
TIRC-03 5.1 53 130 2.24 3.24 B 7.26 0.03
TRC-04 6.5 58 134 231 0.56 129 0.01
TRC-05 6 33 133 35 38 13.30 -
TRC-06 75 B 135 355 0 0 0.003
TRC-07 5 10 129 12.9 19 2451 026
TRC-08 49 66 131 198 19 376 0.0
TRC-09 6.2 38 132 347 19 6.69 008
TRC-10 56 33 133 35 19 6.65 0.07
TRC-11 59 38 133 35 19 6.65 -
TRC-12 56 33 133 35 19 6.65 0.07
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Fig. 12 Relationship between restraint intensities and crack

densities for T-joint
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