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Process Practice of Arc Caster Producing ®1 200 mm
S355NL/Q355NE Steel Continuous Casting Round Bloom

Zhou Kaiming, Dong Juan
(Jiangyin Xingcheng Special Steel Works Co. , Ltd. , Jiangyin 214429)

Abstract; ®1 200 mm S355NL/Q355NE steel (Ceq 0.38-0.41) continuous casting round bloom is manufactured by 100 t
KR-BOF-LF-RH-R18M continuous casting process. Full protective casting, precise cooling process, three-stage electro-
magnetic stirring, slow cooling process and other technical measures are adopted. The superheat is controlled at 15-45 °C,
the drawing speed is 0. 14-0. 20 m/min, the electromagnetic stirring is 300 A/2 Hz, the secondary cooling water ratio is
0.20 L/kg, the slow cooling time into the pit is =72 h, and the pit exit temperature is <300 °C. The results show that
[0]<0.0018% , [H]<0.00008% ; the central porosity of cast bloom <1.5 rating, the central crack <1.5 rating, the
shrinkage cavity <0.5 rating, and the carbon content range of the whole section <0.07% . Chemical composition, macro-
struce, surface quality all meet the standard requirements. After the round bloom is forged into wind turbine flanges with
wall thickness of 450-550 mm by customer, the test results of inclusions, mechanical properties, internal flaw detection and

other quality indexes are satisfactory, which fully meet the technical specifications and user requirements.
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Table 1 Chemical composition of S355NL/Q355NE steel/ %

WA C Si Mn p S Nb Ti A\ Al N 0 H Ceq
- 0.12~ 0.15~ 1.25~ < < 0.005 ~ < 0.005~ 0.02~ < < < 0.38 ~
e 0.17 0.35 1.50 0.015  0.010  0.050 0.05 0.050 0.05 0.011 0.0020 0.0002 0.41
0.14~ 0.25~ 1.27~ < 0.005 ~ < 0.005 ~ 0.025 ~ < < < 0.39 ~
SE <0.013
0.16 0.30 1.40 0.005  0.040 0.04 0.040 0.040 0.010 0.0018 0.00015 0.41
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Table 2 Requirements for non-metallic inclusions /rating
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Table 3 Macro-structure rating requirements/rating
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Fig. 1 Thermoplastic curve of S355NL/Q355NE steel
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Fig.2 Display interface of 1200 mm casting bloom solidification heat transfer model
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Fig. 3 Relationship between electromagnetic stirring current
and ultimate difference of carbon content in whole section of cast
round bloom

FETH R M D1 200 mm i B4 K (R B 3 5 5 1 v
TOMEL VR O R AT 5 B rp s B [ 4 41 B
B TR T O IX R T RS TR S R R
“V7RMmAT A, S B H m iR £
FRATR BN T2 A, TR P Be e i v
SRV BRI AN [ P L 30 e 4 T e 7 A 22
BT L, W 3, e A B e 0 = B me i b
ZHC L 300 A B 2.0 Hz A &,

D1 200 mmi% 55 KB ER 4 IR o fE R 2545 i T
3.5 RIAKRZEARTZ

R 5 R AR AR TR A, PRSI S ok P
B 1k @1 200 mm S355NL/Q355NE 44 3% 4% K 8]
¥ H) R B ok P B PN S R B % 5 K IR B K )
J5 BT LAV YRR, G2 bt i iR s
LRV IHEPE ] =72 h, BT E <300 C,
4 EHAXEEREEHIKFE

BEHLAMEL 30 4 S355NL/Q355NE 4 ®1 200 mm
B R BSR4 575, BIEHET O H & & KA
A SR A AT A i A
4.1 OH%EE

2R O & EAE 0.001 0% ~0.001 7% H %%
H7E0.000 05% ~0.000 08% ,0 H &84 4
e 4 B 5 Frs Bk R 2R 1 NEEEDKR .

4.2 fIRARLHE R SR 0w i i

®1 200 mm S355NL/Q355NE 44 3% #5 K B H A%
FEAG J5 e Fi B GB/T 226-2015 , 3856 5 V5 R JH R
B ARG B G IFZFR IR YB/T 152015 AS[a) HiA% 45
Lot 4 i EE AT PEE | A SRR 8 s an 816 (a)



51 JEFF I 4 IR S 5L 77 S355NL/Q355NE 40 1 200 mm 44 R HR 1 T 252 <13 -

El 4 304" S355NL/Q355NE He5k O &R0 H/ % El'5 30 4" S355NL/Q355NE #8454 H & &5/ %
Fig. 4  Distribution of oxygen content in 30 heats S355NL/ Fig.5 Distribution of hydrogen content in 30 heats S355NL/
Q355NE steel cast bloom/% Q355NE steel cast bloom/%
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Fig. 6 Sampling position of macrostructure (a) and morphology of macrostructure of ®1 200 mm cast bloom (b)
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Table 5 Mechanical properties of forgings bar S355NL/Q355NE steel

i H PR (R, ) /MPa JEIRIREE(R,)/MPa WS HKFR(A) /% Wimi AR (2) /% -50 Cihdi(KV,)/]
FRifE K 450 ~600 =285 =21 WA TR =54
ISON( ] 540 335 37 77 119
/ME 497 293 31 67 57
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Table 6 Non-metallic inclusions of forgings bar S355NL/Q355NE steel/rating

T H Ay A By By Cyy Ca Dy Dy D,
FRIfEELR <2.0 <1.5 <2.0 <l1.5 <l1.5 <l1.5 <1.5 <1.0 <2.0
SN 1.5 1.0 1.5 1.0 0 0 1.5 1.0 1.5
B/ MHE 0 0 0 0 0 0 0 0 0
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