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Study on microstructure and mechanical properties of welded joints of
15Cr1MolV steel pipeline in service

Wang Yansong', Liu Fuguang', Mi Zihao', Han Tianpeng', Zhang Lei’, Yang Erjuan', Ba Teer’

(1. Xi'an Thermal Engineering Research Institute Co., Ltd., Xi'an 710054, Shaanxi, China; 2. Yimin Power Plant of
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Abstract: The microstructure, hardness, tensile strength, impact and failure position of the welded joint
of 15Cr1Mo1V steel for high temperature reheat steam pipeline, which has been operated for about 130 000
hours in a power plant, were studied and analyzed. The results show that there are the polygonal ferrite
and precipitates in each micro zones of the pipeline joint in service, and the microstructure appears the
certain aging phenomenon. The hardness of each micro zones of the joint is obviously different, and the
typical tempering effect of multi-layer and multi pass welding appears in the weld, and the hardness of
the cover weld is generally high. The tensile and impact results of each micro zones of the welded joint
show that the strengths of the weld at room temperature and elevated temperature are better than those
of the base metal, but the plasticity and toughness are relatively poor, especially at elevated temperature,
the plasticity and toughness of the weld decrease more. The tensile and impact fracture surfaces of the
welded joint show that there are many dimples and deep dimples in the fracture surface of the base met-
al. However, due to the precipitation of the second phase in the weld, although the tensile strength is im-
proved, its plasticity and toughness significantly declined.

Key words: 15Cr1MolV steel, high temperature reheat steam pipeline, welded joint, microstructure,
mechanical property
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Table 1 Chemical compositions of base metal and welds %
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Fig.1 Macro morphology of welded joint
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Fig. 2 Microstructure of each micro zone of welded joint
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Fig.3 EDS line scanning results of base metal position
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Fig. 4 EDS line scanning results of weld position
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Fig. 5 Hardness distribution of welded joints
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Table 2 Tensile results of base metal and weld at room
temperature and high temperature
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Fig. 6 Tensile fracture morphology of base metal at 540 °C
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Fig. 7 Tensile fracture morphology of welds at 540 °C
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Fig. 8 Schematic diagram of observation position of im-
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Fig. 9 Impact fracture morphology of base metal
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Fig. 11 Impact fracture morphology of weld zone
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