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Microstructure and Mechanical Properties of Manual Arc Welded Joint
and Automatic Submerged Arc Welded Joint of 9Ni Steel
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Abstract: 9Ni steel plates were welded by manual arc welding and automatic submerged arc welding,
respectively, and microstructure and mechanical properties of two kinds of welded joints were studied by tension,
bending and impact testing, as well as microstructure and fracture observing. Results show that the microstructure
of weld metal in the two welded joint all consistsed of austenitic, and that of heat affected zone all consistsed of
martensitic. Crystal morphology of weld metal of manual arc welded joint was dendritic crystal, segregation degree
was relatively large and martensitic in heat affected zone was bulky. Crystal morphology of weld metal of automatic
submerged arc welded joint was cellular dendrites, segregation degree was relatively low, lath martensitic in heat
affected zone was thin and martensite lath bundle was relatively more. For the two welded joint, tensile properties
and blending properties were well, and impact toughness of the automatic submerged arc welded joint at low
temperature was better than that of the manual arc welded joint. The dumples on impact fracture of automatic
submerged arc welded joint were bigger and deeper, and they distributed evenly.
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Tab.1 Chemical composition of tested 9Ni
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Tab.3 Welding process parameters for manual arc welding

and automatic submerged arc welding
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Tab.2 Tensile properties of tested 9Ni steel at —196 ‘C
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Fig.1 OM morphology of weld metal in different welded joints: (a) manual arc welded joint and (b) automatic submerged arc welded joint
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Fig.2 OM morphology of HAZ in different welded joints: (a) manual arc welded joint and (b) automatic submerged arc welded joint
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Fig.3 SEM morphology (a) and EDS analysis result (b) of precipitated phase in weld metal of manual manual arc welded joint
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Tab.4 Chemical composition of welding metal in different welded joints (mass) %
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Tab.5 Tensile properties and bending properties of

different welded joints at room temperatue
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Fig.4 SEM morphology of fracture of different welded joints impact samples with V-shape notch located in the center of weld metal:

(a) manual arc welded joint and (b) automaic submerged arc welded joint
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Fig.5 SEM morphology of fracture of different welded joints impact sample with V-shape notch located in FL+1 mm:
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(a) manual arc welded joint and (b) automaic submerged arc welded joint
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