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A Study on the Cracking Mechanism of the Welded Parts in Steel
Structures for the Use of Low Temperature and High Pressure,

Y.S. Kim, C.H. Bae, Y.H. Ahn, J.Y. Koo

Abstract

When the low temperature service steels are used as materials for welded structure,
some problems-brittleness and weld cracking, etc.-occur in welded part due to the change
of mechanical and metallurgical characteristics resulted from the thermal cycle during the
welding procedure.

In this study, the experiments were conducted to investigate the change of mechanical
and metallurgical characteristics of the welded part for the low temperature and high
pressure service steels. Moreover, the Static and Dynamic Implant Test Method was intro-
duced to this study in order to find out the mechanism of weld cracking.

In addition, the fracture toughnesses of welded bond were inspected under the various
low temperature environments.

Main results obtained are as follows;

1) The effect of the hydrogen on the fatigue characteristics of the weld bond can be

estimated by the new self-contrived Dynamic Implant Test equipment.

2) The fine miro-structure and low hardness in the heat affected zone can be obtained

by the small heat input multi-pass welding.

3) The susceptibility of the delayed cracking is largely affected by the condition of

used electrode.

4) The transition temperature of the fracture surface in weld bond appears to be higher

20°C than that in base metal.
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Fig.1. Melhod of Implant test
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1. Backing plate 6. Lead screw
2. Specimen 7. Pyrometer
3. Load cell 8. Amplifier
4, Warm case 9. Recorder
5. Chuck 10. Handle
Fig. 2. Schematic diagram of Static Implant
tester
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1. Base 7. Ball bearing
2. Connecting bar 8. Eccentric ring
3. Reacting spring 9. Shaft

4. Load cell 10. Pin

5. Specimen 11. Supporter

6. Backing plate

Fig.3. Schematic diagram of Dynamic Implant
tester
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Fig. 5. Change of continuous micro-Vickers hardness caused by weld thermal cycle
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Photo. 2. Change of continuous micro-structure in 2nd pass bead welding
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