5 38 B
2017 4£ 8

N

i Y5 Vol. 38. No. 4
SPECIAL STEEL August 2017 - 23 -

b

AEELBENENSERIZTF 61 t Q345B BTN EF~SLR

IR £ A
(1 RS TRBAA R, JER 10017652 AL TEREABI L, L5 100176)

O XEASMRMEN TR LT T, 38 SR X SRR K. TR T 60 t KR i
SRR KBS E ., 4 EAF-LF-VD ¥4 Q345B #1(/% :0. 19C,0. 36Si,1. 30Mn 0. 010P,0. 003S ) B55 R, 61 t
JA%E(FE3 070 mm, J&1 022 mm, FF-F 1. 3. 0, BeRHRE 580 °C) , LR 220 mm $eBAR . GBI BLRE
B, e R B, AR ARG B 348 ~373 MPa, HiHI3R BF 562 ~ 588 MPa, —40 C #hifi Ifj 40. 76 ~ 88.80 J, {5
17.00% ~28.50% ,Z [ 4 % 33. 79% ~ 60.88% , B 8 ~ 9 &, A BIFRMEE R ; WIARIR G5 £ BB X 2| B/
T4730-2005 T FARGIER . TR BRI, RIEEHR MK BFTA RS N8 & RIS RAR SRR 8E S o

XA 60t MMESR EERT REL SRR KRE Hek

Design of Ingot Shape with Large Width to Thickness Ratio and
Production Practice of 61 t Flat Ingot of Steel Q345B

Geng Mingshan" 2, Cao Jianning''? and Liu Yan''?
(1 MCC Capital Engineering and Research Corp Ltd, Beijing 100176
2 Beijing Casting-Rolling Engineering Research Center, Beijing 100176 )

Abstract An analysis on width to thickness ratio of flat ingot at home and abroad has been carried out to get the
effect of width to thickness ratio on quality of ingot. And the 60 t flat ingot with large width to thickness ratio and large wa-
ter-cooling mould casting equipment are developed. The casting test of 61 t flat ingot with width 3 070 mm, thickness 1 022
mm, width to thickness ratio 3.0 and casting temperature 1580 C of steel Q345B (/% : 0.19C, 0.36Si, 1.39Mn,
0. 010P, 0.003S) steelmaking by EAF-LF-VD process and rolled to 220 mm heavy plate has been carried out. Results by
non-destructive testing and sampling analysis show that the quality of ingot is better; the heavy plate mechanical properties
are yield strength 348 ~373 MPa, tensile strength 562 ~ 588 MPa, impact energy at —40 °C 40. 76 ~88. 80 J, elongation
17.00% ~28.50% , Z direction reduction of area 33.79% ~ 60.88% and rating of grain size 8 ~9 to meet the require-
ment of standard; and the non-destructive testing resulis of heavy plate meets the requirement of JB/T4730-2005 [ -grade
detection of defect. The commercial test shows that the technology of flat ingot water-cooling mould for large width heavy
plate has the ability to provide bloom for high quality extra-heavy plate.

Material Index 60 t Flat Ingot, Design of Ingot Shape, Width to Thickness Ratio, Extra-Heavy Plate, Water Cool-
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Fig.1 Correlation of width to thickness ratio and ingot weight
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Fig.2 Effect of ingot mould width to thickness ratio on max
segregation of sulfur in ingot
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Table 1 Liquid composition, width to thickness ratio, casting process parameters and segregation index of [ S] at center of

ingot head

. MK RS/ % BHEIE WL
S C Mn P S R B B/ mm B {8]/s B/ (mm -s7') [ SHRITIEH

Al 0.06 0.37 0.016 0.016 3.65 2 150 176 12.2 5.8

B 0.08 0.33 0.012 0.021 2.50 2100 170 12.6 7.4

B2 0.09 0.39 0.011 0.017 2.50 2 075 155 13.6 7.5

C 0.09 0.45 0.013 0.027 2.15 2 050 170 12.1 7.8

F2 60t BMGEEEIRITR
Table 2 Design size of mould for 60 t flat ingot
R/ mm EEK [=1.-8:4 #E(e)/
/
BRER B\ “wmw)  WE(D) mEE AEEED (WD) (H/D) %
K b e ) 60.0 3 070 1022 2750 2 250 3.00 2.69 9.07
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Fig.3 Morphology of 61 t water cooling flat ingot
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Table 3 Examination results of mechanical properties of 220 mm plate
i i1 74 )
Jm E Eﬂﬁg&)g ﬁﬁﬁﬁ E{$$ 20° 0° -20° ~40°
(¢,)/MPa  (0,)/MPa  (8)/%
B G Bim i) B LG B A
AHREE/ >200 ~ >150 ~ >150 ~ >150~ >150~ >150~ >150~ >150~ >150~ >150~ >150~
mm 250 250 250 250 250 250 250 250 250 250 250
Q345E EHix =265 450 ~ 600 =18 =27 =27 =27 =27 =227 =27 =27 =27
STO 353.56 562.08 28.29 133.60 197.10  126.82  156.57 63.75 114.87 62.74 76.71
ST1 352.00 564. 00 26.00 161.04  181.91 147.22  138.09 99.77 118.05 71.65 75.11
ST2 373.00 572.00 28.50 164.72 193.25 130.24 141.28 126.07 133.54 48.64 86.46
SWo 356.00 586.00 20.00 163.90 165.29 140.49  129.25 128.51 108. 51 66.67 88.80
SW1 348.00 572.00 24.50 199.22  158.45 147.31 118.11 137.22 113.23 63.71 75.60
SW2 367.00 588. 00 17.00 165.76  163.24  126.00 154.42 96. 51 106. 16 56.57 40.76
F4 220 mm PR Z HAHFEERMER
Table 4 Examination results of mechanical properties of 220 mm plate at Z-direction
ey 172 4k P 174 4k
R ER(do)/mm WG HR(du)/mm MEWLEE(Z) % B (do)/mm MG HAR(du)/mm WHFEWEEHEE(Z) %
ST4-@© 10.26 6.48 60.11 ST4-D 10.20 8.30 33.79
ST4-@ 10.32 6.38 61.78 ST4-@ 10.16 6.52 58.82
ST4-® 10.22 6.48 59.80 ST4-® 10.18 6.78 55.64
Swa-@ 9.90 6.02 63.02 SwW4-D 10.10 5.90 65.88
SW4-2 9.92 5.74 66.52 SwW4-@ 10.20 5.90 66.54
SW4-3) 10. 10 5.80 67.02 SW4- 10. 10 5.90 66. 88
W, B% Z7E 30 ~40 mm, HARF X 7E 60 ~ 110
mm, #0505 X X F 78% LA 1 e ; 3k
TERART 7K ¥ S B L AR 220 mm ¥FBAR , % L sro [ sm ][ sw2 || sts || st4 ]
FRERE R, 2 BRI R R ERA RO BT E
A Y - S 4 A l
B BB BN 4 BT7R 4T T H M AR M6 mm#,, Wi WS U s
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Fig.4 Schematics of sampling location at plate
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