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Internal Surface Crack Defect Analysis and Process Improvement of
SUS410 Semi-Martensite Stainless Steel Thick Wall Seamless Tube

Tang Ke'?,Peng Jun'?,Fu Kegang'?,Zhu Ping'?, Xiang Xin"? and Liao Kai®
(1 Daye Special Steel Co Ltd; 2 Hubei Province Key Laboratory for High Quality Special Steel, Huangshi 435001 ;
3 Huangshi Product Quality Supervision and Inspection Institute, Huangshi 435000)

Abstract SUS410 half martensitic stainless steel (0. 08% ~0.15% C,12. 5% ~13.5%Cr) is easy to produce inner
surface defects in production of hot rolled thick-walled seamless steel tubes. The localization analysis of the crack defects at
inner surface of 139. 7 mm x38. 1 mm tube, the results shows that the thermoplastic decline of steel is caused by the large
precipitation of d-ferrite in steel near crack. During the deformation process, the deformation of the two-phase region is not
coordinated, and finally cracks appear at the boundary between austenite and 3-ferrite. According to the Schaeffler phase
diagram , the chemical composition of steel is redesigned, the Cr equivalent /Ni equivalent ratio decreases from 4. 51 of orig-
inel defect tube to <3.0, the heating temperature of tube bloom decreases from 1200 ~1 300 C to 1 180 ~1 280 °C,the
internal surface defects are effectively solved, and the qualified rate of ultrasonic flaw detection increases to 97. 9% .

Material Index SUS410 Steel, Semi-Martensitic,8-Ferrite, Cr Equivalent /Ni Equivalent
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Table 1 Chemical composition of SUS410 steel standard-
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¢ Si Mn s P Cr Ni N
0.08~ = < = = 1250~ = <
0.15 0.50 1.00 0.005 0.020 13.50 0.50 0.10
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Fig.1 Morphology of macro (a) and micro (b) internal surface crack,and 3-ferrite ( 8-content 17% ) (c¢) near crack, ®139.7

mm x38. 1 mm tube of SUS410 steel
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Fig.2 Macrostructure of ®190 mm tube bloom of SUS410 steel
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Table 2 Influence of alloying elements on amount of §-fer-
rite formation in steel

GEoe AL /%
0.1%C -22
0.01%N -29
1% Ni -20
1% Mn -6
1% Mo +5
1%Cr +14
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Table 3 Internal control range of SUS410 steel orignal and improved component / %
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