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Influence of Chamfering Crystallizer Technology on Quality of 82B Billet
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Abstract: A solidification heat transfer model of right-angled and chamfered billets and a thermal mechanical coupling
model under light reduction were established for 82B billet with dimension of 280 mm X 320 mm. The influence of
chamfering crystallizer technology on the corner temperature of billet and solidification end was investigated. Effects of
light reduction on stress-strain curves of right-angle and chamfered billet were analyzed, and industrial experiments
were conducted. The results indicate that at pulling speed of 0.7 m/min, the solidification end position of 82B billet is
delayed by 0.32 m through chamfering crystallizer technique. Under identical reduction amount, the force exerted by
each reduction roller on chamfered billet is significantly lower than that on right-angled billet, and light reduction rate is
improved by 9.6%~15.6%. The V-shaped segregation in chamfered castings is reduced, and V-shaped channels
become narrower, where the center shrinkages and middle cracks are significantly reduced. Under the light reduction
process, the improvement of center carbon segregation in chamfered ingot is greater than that in right-angled billet,
where the average center carbon segregation value is decreased from 1.11 to 1.06.
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Tab.2 Basic parameters of billiet continuous caster
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Tab.3 Continuous casting parameters for chamfered and right-

angled 82B billets
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Fig.2 Corner size of chamfering crystallizer
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Fig.3 Corner temperature comparison between right-angled and

chamfered billets
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Fig.7 Stress distribution diagram of right-angled and chamfered
billet

3 RKIEIGE

3.1 HBEAMEBHAR

VI 8 o 82 FL A0 ¥ I 51 A0 4 10 0 L L 40
AT LA th , L AR 4 5 £ 2 e R o £
SELRE R ) A 5 AR 0 UL 181 £ 4 56 £ 100 °C
J A7, DRI 3 A R R K I, R R ) B A
B HE AR 5 2 I 6B , 78 B 00 f0 28 LIRS 58 S,

(b) fElff 5 IA
B8 82B A AL ) A Hhm el A H R LR
Fig.8 Microstructure of corners of 82B right-angled and cham-

fered billiets

1380

i 1] REAS — 2, A7 — € A (0R} A R IR L A I
R, 7R b DXk A A il — A b, L &1 8b o

3.2 FOHEaRTEREY

5 R 7 M B [ R G 3R R R B 7 AR R I 2 AL, X
JE R T T R O VR D e A A5 B I R U A R R R
T SPAE S G (1B 57 N L 1 ECR2 W N 4
ANy s I Bl N N7 DS s Sl VTG 4
LM BRBE o X B R K TR B R IR AT IR DA 5, R
Pk 5 5 1 o () 2 80 K VR i A S Bl B 43 S AL 7 9
FIE 10, v LAE 5 B M A L, 1 SRy v il
P BT 25 B0 /0, VOISR B AR Sl BT Al Y T 6 LR
WD, VRl T AT AR 1 B 5 v AR R R )RR
SN 0 X WY 0 0 A 1] A o R VRCES R TR UAC A T b 7 AR
LTS I [A]H IR T8 A 2 S A RR AT R T R T AR
Xof FE B R N X R R R IR BT R A B R

iy B9 7K O 1 WA 4 5 B A R
. .
(a) BEIA (b) i

B9 82B H A4 aBre e KAE T R
Fig.9 Low magnification morphologies of 82B right-angled billet

in horizontal and vertical directions

--

(a) B1 (b) i
B 10 82B 15 f 4635 09 A% &1 L s ARAS T S
Fig.10 Low magnification morphologies of 82B chamfered billet

in horizontal and vertical directions

3.3 B CERT

82B 11 Ly C i A 2 5 1 75 BE 11 A 9 o 35 52 114
AW B e 2 AR L C o0 3R 7R 5 1 0 5 [
F e DA BT g A R B2 A e X C Al
BT B AR T A S 5 R O 8 0 T TR A Y, A 1 A9 6 2
WA RS, B S HA BTG C



I 45 T ar RN 82B RIT M YE R e 2

TRATAT UL B 11, FEMFE M E T T2 T, /5 T
PN B4 B0 35 47 U A ) AIRAE IR e C R T L & BB
185 B0 ot C A AT I B 5 R 1.06~1.16, ¥ 1A
111, 81 £ 8% 20 0 b e A i e o 1.02~1.10, 241K
R 1.06 4 a 15 ff B R S S s B A SRR 42
B TR RN S A5 b RO BT 5 R b0 e i e
B0 CITE, BB A 2 B BI85 56 b A0 1 H Al X 35k
O R T B C T . BIE T T F
18] 1 85 26 PO C IR B9 B35 08 T B A 35 R 1Y o

120
O H it
LIS o fflf#ik
1.16 - ¢}
o
114 &6 o
1.12 o
g [ e OB IR A O T 4
m
?E 1.10 - o o [eXie] e O o
,E o o eo 00 O @00 o
1.08 Lo o ® o0 e O L]
o e ee O e o o
1.06 — —0—08— —@¢— —9 4 — — 8 — — —
L) e oo o
104[@ oo @ oo o (Sl ff G R L AT A
)
102+ e
1 1 1 1 1 1 1 |
0 S 10 15 20 25 30 35 40
R S

B 11 82BA4s| A 4k3x 5 A f 4435 F 5 CHARAT 2T L B
Fig.11 Comparison of center carbon segregation between 82B

chamfered billet and right-angled billet
4 % #®

(DA K 0.7 m/min B, 82B {8l 1 ¥ £ £ & 1R
1 T AR B B R 100 “CAE AT, 81 £ 5% B 114 BE [ K it He
LA BRI B [ R i A 1) S A K 0.32 m, B AH XK
B 0.14 m, 8 M 245 f a BRI TR R R R T2
1) B TR T o

(OMFE T &, &4 R NRAEREHERNER
71, 82B A I AL T A . 1~4 5K
1 B AR R BB 43 5 R 15.6% . 13.6% . 11.3% #19.6% ,
18] 71 45 it 25 B R 1] 2 T B 2R R T R0R .

(345 b B A F RIS T 828 #4 5874 Had A2 P Y
N ARV B R AT A B8V R I AR A ol A A
rp ) 24 508 I S R T 828 MBI A 85 18 Pl C i BT
MR T B A, Pl CMATME R 11142 1.06.

& £ x o

[1] T4, 0%, 20, % SWRHS2B ik Bl AL 5 45 0 3 4l 2145
HI[T]. 4 $ab B, 2024 ,49(3) 1 103-107.

[2] ERCIMER, T, A0S, 4 Cr-V-AlLf A 41k SWRHS2B 4
A TR LT]. R R 4, 2022(2) 1 12-15.

[3] ZH=Z=,£H, 288,55 KA SWRSS2B 4K £ 4% 7] [l §1 fii 5 &
WA JE PR 3 A Bl it [ 0] 4 Jm b 3, 2024,49(1) . 273-278.

(4] B R/NHT SR 45 T8 ¥ T2 S 808 SWRHS2B = i 9 C i

[22]

[23]

B2 ma [T ] ALt R 2440, 2020,42(S1) : 102-108.

JRAF W, F AR, D, 2 SWRHS2B /N 7 £ vf s 4 BT Y ke 35
(1. B4 )8 ,2014,36(1) :48-54.

L RAER, B RS K 170 mm JE 55 LR AE] A 25 A O
ML= S [T B R, 2021(1) 1 48-51.

Lh g, BB AR, VREL . MR A B A TR SRR Y 7 A AR
LA/ B it feb B e $2 THBIF 22 [C )L 56 Eg L 2015.

T A . R < A A AR A S A 2 B0 A LB 8] A 45 A
BORWFFEID . g B, 2011

XUV, SCTE ARG, A R T #1465 & A5 0 B 0 B MR Y A e Y
Sr R [T] Mk, 2012,47(4) :47-50.

T 2, R NI, g, A TR A g AR SRR S (D). 38
#,2018,43(5) : 75-80.

AR SR A, R WA B AR n A R AR R LT]. B AR
2015,37(5):37-41.

PR IR, AR TS (8 A AN A AR S ol 3 MO
[J]. 8%k, 2015,50(4) : 27-33.

R, T R 3 T PR 2 3 A R AR Y I 18] AR 45 Al )
AiBFgE (1) 849, 2019,35(6) : 35-40.

VL RN SRR AR L 55 MR 56 40 45 A AR 4 01K M 45 4 1R
FELT] ARSI 44 42, 2019, 18(2) : 101-105.

VRl 6, X RIS RS R AR AR R R S SBR[ T] T R 4
2018,28(9): 58-62.

EL-BEALY M, LESKINEN N, FREDIKSON H. Simulation of
cooling conditions in secondary cooling zones in continuous casting
process| J]. Ironmaking and Steelmaking, 1995,22(3):246-255.
EL-BEALY M. Monotonic and fluctuated cooling approaches in sec-
ondary cooling zones during continuous casting[J]. Canadian Metal-
lurgical Quarterly,1997,36(1) :49-56.

2RI . T R 3 B A BB R F 5T e R K AR D ]
W ARJE R, 2012.

EWAE, ESCEE XH TS AR L R BS 4 1 B T
SRR LA BT [T ] A8k, 1998,33(1) 1 23-25.

MR 2, RAEEA, A, 5 AR B A SR 2 SORy P i SE R[], 6,
2016,41(2):52-56.

XA T, V205, ik A, S5 8 1) 45 K X T S A A 0 15 A B A
B Tk S [ 7] HR A, 2018, 34(2) : 31-37.

R R I P AT AR IR R T A R v ) S AR LB
(1. CAERR 241, 2016, 38(3) : 351-356.

A, ST AL OV i A A 2 A e A P9 SRR S A e R T ]
JERURF R 22244, 2000, 22(5) :442-446.
XUGERC, W] BB, A BT QES 4387 S AR R ] R
[T). ¥4 ,2013,29(3) :14-18.

SO 8 A A FRIORE A L B O e O R BEIE AT N D B LR K
AEAEHLAELT]. M8k, 2023, 58(1) : 78-90.

W21 % A BEW], R, 4 . 52CTMo V4 95% i 4 3% 55 1 P 3 A 80
A WL R BB (], HE %, 2023,48(1) :41-46.

BUoEHE, Sl de 2500 45 PMO X 28 4 /1N 7 46 35 8] 4 410 s
BT sZm [ J]. =R 42, 2023, 33(12) : 115-121.

MINTZ B. The influence of composition on the hot ductility of
steels and to the problem of transverse cracking [J]. ISIJ Int, 1999,
39(9) :833-855.

(g X RIE)

1381



