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Analysis on Surface Defect of 3161 Stainless Steel Cold-Rolled
Sheet and Process Improvement

Zhuang Ying and Wang Guiping
(Technology Center, Shanxi Taigang Stainless Co Ltd, Taiyuan 030003 )

Abstract The metallurgical production flowsheet for 0.3 ~4.0 mm cold-rolled sheet of 3161 stainless steel is 180 t
EAF-AOD-LF-200 mm casting slab- hot-rolled 2. 5 ~ 14. 0 mm plate-cold rolling process. The analysis on line scale defects
occurred on surface of 316L stainless steel cold-rolled sheet has been carried out by chemical composition analysis, metal-
lography, scanning microscope and energy spectrum examination on casting slab, hot-rolled coil and cold-rolled sheel. Re-
sults show that the surface oscillation mark of casting slab is deeper with depressions and there are depth <300 jm micro
crack defects; the surface of hot-rolled plate has line defect and there is larger oxidation area around the line defect; no
large size inclusion is found at the defects of cold-rolled sheet (S content 0.001% and Cr,,/Ni,, =1.58), it is obtained
that the line scale defects of cold-rolled sheet come from casting slab defects, which are seriously oxidized in heating fur-
nace finally to form the cold-rolled sheet surface line defect. With using the process measures including decreasing slab
casting speed from 1. I m/min to I. 0 m/min, reducing overheating extent of liquid from 45 C to 40 °C, decreasing sec-
ondary cooling water rate from 1.0 kg/t to 0.9 kg/t and changing slab grinding wheel from 16" to 20", the surface defects
of cold-rolled sheet decrease markedly.
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Morphology of surface defect (a) and subsurface defect (b) of casting slab of
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Table 1 Chemical composition of defect sample of 316L
stainless steel cold-rolled sheet / %

C Si Mn P S Cr Ni Mo N
0.02 0.55 1.11 0.020 0.001 16.71 10.14 2.11 0.038

TE:Crugg/Niyy = 1,58
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less steel casting slab after grinding
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Fig.3 Morphology of defect and energy spectrum analysis of hot-
rolled plate coil without acid pickling, 316L stainless steel, SEM
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Fig.4 Morphology of defect and energy spectrum analysis of
cold-rolled sheet, 316L stainless steel, SEM
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steel after improving grinding process
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Table 2 Grinding technology parameters of 316L stainless
steel casting slab before and after improvement
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Fig.5 Morphology of subsurface (a) and surface (b) of casting slab of 316L stainless
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Table 3 Characteristic parameters of mold flux for 316L
stainless steel casting before and after improvement

Ty ME/ MR/ B /%

(Pa+s) € 80, Ca0 AL Oy Na;O MgO Fe,0; CaF;
BRT 2.0 1130 35.0 37.0 5.0 100 1.0 2.0 100
BEEE 1.8 1120 32.0 36.0 7.0 10.0 2.0 2.0 110
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Table 4 Casting technology parameters for 316L. stainless steel before

and after improvement
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Fig.6 Morphology of surface of casting slab of 316L stainless
steel after improvement of process
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