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A Study on Hot Ductility of 180 mm x 180 mm Casting Bloom
of V-Microalloying High Strength Steel Q420C

Zhao Bin', Cui Huaizhou', Wang Chengyi', Wu Wei' and Wang Xin®
(1 Institute for Metallurgical Process, Central Iron and Steel Research Institute, Beijing 100081 ;
2 Tangshan Iron and Steel Co Ltd, Hebei Iron and Steel Group, Tangshan 063000)

Abstract The steelmaking flowsheet of tested casting bloom of steel Q420C (/% : 0.18C, 0.34Si, 1.40Mn,
0.013P, 0.011S, 0.066V, 0.018Als, 0.011 ON) is 80 t BOF-LF-CC process. The hot ductility of casting bloom of steel
Q420C at 600 ~ 1 400 °C is tested by using Gleeble-1500D thermal simulator and the morphology of fracture and structure of
steel is analyzed by optical, scanning- and transmission-electron microscope to study effect of the solidification segregation
and precipitates on hot ductility of casting bloom. Results show that of steel Q420C the 1 brittle zone is >1250 ~ 1 350
°C and the I brittle zone is 700 ~ 1 050 °C, and at 1 050 ~ 1 250 °C the steel has better ductility with reduction of area
more than 60% . Commercial pilol production results show that with controlling Als content in steel 0.015% ~0.020% ,
properly decreasing ratio of secondary cooling water to 7 ~8 t/h at feet roller zone, 5.5 ~6.5 t/h at I zone and 14 £1 v/h
at support roller zone, and controlling straightening temperature of casting bloom 21050 C, the cracking ratio of rolled

products decreasing from original 45. 3% to 4.6%.
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Table 1 Chemical composition of tested V-microalloying
steel Q420C /%
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Fig. 1 Process of examination of steel Q420C casting bloom hot
ductility
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Fig.2 Hot ductility curves of steel Q420C casting bloom
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Fig.3 Morphology of hot ductility tested fracture of steel Q420C casting bloom, SEM: (a) 1350 C; (b) 1300 C;
(d) 1100 €

FE Rl FRAR I , A 3 (a) ] LA B
TR BT R . SRR T HES S BN
ML, oA R , th T G FAb R B0 i 5 TS
B S P &M M ARITE, AR, 1R
P2 AR AT, G R SRR RO, ZE 8
R B S R A4 A, TE LR AT 1 R R
G RIS , R A T BT . SRR
REWT 1R A BT LB B, B 08, B AR 1
45 Vs G R B (0 TR 4R, B TR B PO TR AR, A
HEEMER ML, T
2.2.2 EREBEREX 8K ORRMT

RRMEAZE 1 x 10 /s RIS MR T #4724
1150 ~ 1250 B, $RFH R BRI HIEME( >80% ),
RN O R A B AR, BT R T S R4
FeS,Fe (S,0) Zef A, 5RE i I B By 40 S 1A i 3y
FUL R BT RS 4 LR, SRR IR AR o IREEHE
PR, T ER BRI RESE, RE—ERE
W5 R TR R IR AT o L3 0 I E R R 4
BIE BEE A SRS, T O REE S
—F"ma WO SRR REAE
PR RS, BRI R E R
%%ﬁ%ﬁ%TMﬂ%o@3=f
(e,d) k1200 °C Fi1l 100 €, AR ¥
AR Tl e HimgE
FRBMEEPE 3 (c,d)F
BRI B — SRR, & 8
FERA R TR, W7 O %
EHAKTROEE, U RE
MR BRUEE .

it S AIMEE , I E 4 (a,
b) i, #1200 ~ 1 100 C i

(e) 1200 C and

FE AR 5 M7 K S IR B, IR IS b
BEML, BHEERRETRE A HE M, b
ERETE , RE SNSRI IE R EA
B, BB R BIE R E G R TERT R AT AT R 52
RO R T RS Rl R A, TR T ISR
g0 T BhAS TR S R At ok AR BE T YRR A —
L&, hAFLRNREGBRERES R
I B ENGEE . TERRBEIX A, MM AL IR A2
LT Eﬁiﬁﬁi {8 & REER IR BRI AR T AT 3R
BB AT RAETE, b T ROETRA
SEAMMARRLAES A —FE8, mgiE
BTHSAQE TSR, RAEEL NEURN N )
S T U BT DR AR 2F 4 D RoR I ML 5 A HE
SEWHT  BUE W, W70 R RN, R
PR BME R R S R
2.2.3 SR XK DR

ME 5(a,b,c) FIRBOIES B, X—iRE
X BB 17 O 2 REPERTROR , BT B AR AR 2k
B AEHRE <900 C, BRARATT A MAER

A BT

B4 Q420C 4 E1 200 °C (a) F1l 100 °C (b) WAL FIR K f5 HIHLTE S
Fig.4 Morphology of structure of steel Q420C casting bloom hot-deformed and quenched at
1200 °C (a) and 1100 C (b)
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Fig.5 Morphology of hot ductility tested fracture of steel Q420C casting bloom, SEM: (a) 700 °C; (b) 750 °C; (c) 800 C; (d) 850 C

and (e) 900 C
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Fig.6 Morphology of structure of steel Q420C casting bloom hot-deformed and quenched at
850 °C (a) and 950 € (b)
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Fig.7 Morphology of precipitates in steel Q420C casting bloom
hot ductility fracture tested at 900 °C, TEM
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Table 2 Cracking rate of rolled products of pilot produced
steel Q420C after process improvement
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