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Analysis on Mottled Spots Defect of Internal Surface of
@185 mm x 13 mm Cold-Drawn Tube of Steel 25Mn
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Abstract The production flowsheet for cold-drawn tube of steel 25Mn (/% : 0.24C, 0.25Si, 0.87Mn, 0.016P,
0.0118) is hot-metal pretreatment- 90 t EAF-LF-VD-®250 mm round bloom HCC-piercing-hol rolling to ®197 mm x 17
mm tube-cold rolling to ®185 mm x 13 mm tube. The mottled spots defect of internal surface of steel 25Mn cold-drawn tube
is analyzed by using optical microscope, scanning electron microscope (SEM) , energy spectrum meter and electron probe
analyzer. Results show that the mottled spots defect is warped skin and concave pitting; the warped skin defect is caused by
aggregated Ca0-Al, 0;-(MgO) compound inclusions which deformation is different from base steel and the aggregated grow-
ing up of Al,0,-MnS-CaS compound inclusions fall off in cutting process to form concave pitting. With optimizing the origi-
nal aluminium deoxidizing process to silico-calcium alloy deoxidizing process, decreasing the refining slag basicity from o-
riginal 6. 76 to 2. 26, increasing the refining slag ( MgO) from 5.33% to 7.23% and decreasing the (AlLO,) from
26.05% to 12.76% to modify the brittle inclusions in steel to silicate inclusions with better ductility, therefore the internal
mottled spots defect of internal surface of steel 25Mn cold-drawn tube is eliminated.

Material Index Steel 25Mn, ®185 mm x 13 mm Cold-Drawn Tube, Mottled Spots Defect, Compound Inclusions,
Deoxidizing by Silicon-Calcium Wire, Refining Slag Basicity
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A C Si Mn Cr Ni Cu P )

LT 0.22~ 0.17~ 0.7~ = = = < <
= 029 037 1.0 0.25 0.30 0.25 0.035 0.035

% 0.24 0.25 0.87 0.04 0.02 0.05 0.016 0.011
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Micro-morphology of internal surface defect of steel 25Mn ®185 mm x 13 mm
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k%ﬁ’ {K}E%j\] 250 jom, ﬁk%ﬁ cold-drawn tube: (a) warped skin; (b) concave pitting
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Fig. 2 Morphology of inclusion (a) and structure (b) at warped skin defect position of
steel 25Mn ®185 mm x 13 mm cold-drawn tube cross-section
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Fig.3 Morphology and composition ( atomic percentage) of inclusions at subsurface at concave pitting (a) (b) and in matrix (¢) of

steel 25Mn ®185 mm x 13 mm cold-drawn tube
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Table 2 Ingredient of refining slag of aluminium deoxida-
tion and silicon-calcium deoxidation and basicity
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[ ¢ p— Ll
Si0, Ca0 MgO ALO; FeO TFe (R)
) 8.64 58.37 5.33 26.05 0.855 0.665 6.76
BAESS  23.24 5242 7.23 12.76 1.197 0.931 2.26

RS H %
0:61.36
Al:5.69
Si: 20.02
Ca: 12.93
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Fig.4 Morphology of typical inclusion in casting bloom of steel
25Mn by silicon-calcium deoxidation, SEM
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