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Failure Analysis of Liquid Metal Embrittlement in Welding Heat—Affected Zone
JIANG Tao, GUAN Kaishu

(School of Mechanical and Power Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: A 304 stainless steel pipe of a company cracked during welding. Cracks were located in heat-affected zone of
welding. Eliminating the influence of welding, no abnormalities were found after the chemical composition, mechanical
properties and intergranular corrosion tests of the pipeline. By the simulation of the welding condition, new cracks in normal
position of failed pipe were prepared. Macroscopic observation, metallographic analysis, scanning electron microscope and
energy spectrum analysis of new cracks were carried out. It is deduced that liquid metal embrittlement is the main cause of
cracking of original welding heat affected zone. The Zn-containing coating is used in the surface processing of pipeline.
During welding, molten Zn penetrates into the interior of the pipe, which leads to the weakening of grain boundary. In the heat
affected zone of welding, due to welding thermal stress cracks initiate at grain boundaries and eventually lead to intergranular
cracking of pipe.
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1 Fig.4 Morphology of shorter crack tip
Fig.1 Macrophotograph of cracks
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Fig.2 Morphology of main crack tip Fig.5 SEM photograph of crack fracture
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Fig.6 Test results of energy spectrum
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