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Effect of Inclusions on Cracks Defect of 108 mm x 15 mm Tube
Shell of Stainless Steel TP347H and Process Improvement
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Abstract The production flowsheet of @108 mm X 15 mm tube shell of tested steel TP347H (/% ; 0. 08C, 0. 36Si,
1.27Mn, 0. 020P, 0.0005S, 18. 10Cr, 10. 80Ni, 0. 78Nb, 0. 007Cu) is hot-metal pretreatment- 90 t K-OBM-S melting-
VOD-LF-220 mm X 220 mm bloom casting- hot-rolled to @110 mm tube blank- piercing to tube shell. The batches intermit-
tent and irregular cracks at inner wall of shell occur after pickling. By examination and analysis the inner defects of shell it
is defined that inner defects is double layers formed by large-external composite inclusions in base, during conical-extru-
sion-piercing process, the base metal produces breaking caused by uneven stress led to form inner wall cracks. With pro-
longing LF soft stirring time and killing time, maintaining liquid in tundish more than 20 t, increasing the quality of sub-
merged nozzle and increasing the baking temperature of nozzle form =800 °C to =1 000 °C, the rating of each type of in-

clusions is 0 ~ 1. 0 and the rate of shell inner defects decreases form 3.41% to less than 0. 01%.
Material Index Austenite Stainless Steel TP347H, ®108 mm x 15 mm Tube Shell, Inner Wall Inclusions Crack,
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Table 1 Chemical composition of tube products of steel TP347H /%

MIE,{H O TR BMAXNER, i

mE C Si Mn P S Cr Ni Nb Cu
HROXBEARBRETTEY e 0.04- < < 18.0~ 10.0~ 8C-
g 0.10 07 <200 5440 0030 200 130 1.0 <020
X, B LWE 0.08 0.36 1.27 0.020 0.0005 18.10 10.80 0.78  0.007
F3 BRTHAAMBERE . P /% N 0.082,A10.006,Pb 0.001,Sn 0. 001, As 0. 003, Bi 0. 005,Sb 0. 001,
FABRFE R R B R

WMIEHRA C BB, WE 3 ATLUE H, RE™
A THR 0 2 1A P B, B AW B P BE 18 ~ 23 mm, 24}
“Se BT AR R, & AR AN TR SR MHE 4 Fi
EFEEH 10 ~20 pum K FEH 100 ~600 pm iRy,
P C S ATREE A, R EB RS R Ca Sil Al
F.0.Na Mg %,

65 FH A 48 L T B P R R A B SR I A
FIEE , ZEEL R R UK BMEHLA i E TR IR AR
MKERY, TER 1 ~10 pm, KE A 100 ~ 1100
pm AN, MBI ZARY (E 4) #TREIS 0T (B
4) , FEH 5K Ca Si AlF,0,Na Zr Mg, Ti,B %,

B 1 TP347H 40 ®108 mm x 15 mm FE& (a) NEERN B
F(b) BEROBEESR

Fig.1 Morphology of inner wall defects (a) and local cracks

defect (b) of 108 mm x 15 mm shell of steel TP347TH
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Fig.2 Morphology of structure (a) and energy spectrum analysis (b) and (c¢) of $108 mm x 15 mm shell of steel TP347H
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Fig.3 Morphology of inner wall defect and C point energy spec-
trum analysis of ®108 mm x 15 mm shell of steel TP347H
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Fig.4 Morphology of section of typical string type defects and
energy spectrum analysis of ®108 mm X 15 mm shell of steel
TP347H
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Table 2 Rating of inclusions in 110 mm round bars of
steel TP347H after process optimization
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