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Measurement and Analysis on Dynamic Continuous Cooling
Transformation Curves of Casting Bloom of Alloy
Cold-Heading Steel 10B21

Ma Liguo', Guo Dayong', Wang Bingxi', Gao Hang', Zhang Bo' and Jin Zehong’
(1 Iron and Steel Research Institute, Ansteel Group; 2 Marketing Center, Angang Steel Co Ltd, Anshan 114009)

Abstract The metallurgical process flowsheet of 280 mm x 380 mm casting bloom of steel 10B21 (/% : 0.19C,
0.05Si, 0. 79Mn, 0.017P, 0.002S, 0.17Cr, 0.032Ti, 0.0020B, 0.025Als) is 100 t BOF-LF-VD-CC. By using
Gleeble-3800 thermo-mechanical simulator, the dilatometric curves steel 10B21 with cooling rate 0.2 ~50 °C/s has been
measured and to combined with thermal dilation method and metallography-hardness method the continuous cooling transfor-
mation (CCT) curves are obtained. Results show that with cooling rate 0.2 ~ 1 °C/s the structure of steel is ferrite (F)
and pearlite (P) ; the cooling rate 5 ~20 °C/s may be the cooling rate range to form Widmannstatten (W) structure; with
>5 °C, the bainite structure (B) initially occurs in tested steel; with >10 °C/s, the martensite structure (M) occurs in
steel; with >25 °C/s the main structure in steel consists of B + M; and with >50 °C/s it is obtained M structure in steel.
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Table 1 Chemical composition of tested steel 10B21 /%
C Si Mn P S Cr Ti B Als
0.19 0.05 0.79 0.017 0.002 0.17 0.032 0.0020 0.025
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Fig.1 Morphology of structure of 280 mm x 380 mm casting
bloom of steel 10B21
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Fig.2 Schedule of testing process
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Fig. 3  Dynamic continuous cooling transformation ( CCT)
curves of tested steel 10B21
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Fig. 4 Morphology of structure of tested steel 10B21 casting bloom with cooling rate /(°C - s™'): 0.5 (a), 1 (b), 5 (¢), 15 (d),
30 (e) and 50 (f)
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Fig.5 Effect of cooling rate on HVS hardness value of tested
steel 10B21 casting bloom
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Table 2 Effect of cooling rate on structure and hardness of
tested steel 10B21 casting bloom
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mees NN A HVS B
1 0.2 F+P 257
2 0.5 F+P 260
3 1 F+P 269
4 5 F+B+W 274
5 10 B+W+M 285
6 15 B+W+M 291
7 20 B+M+W 297
8 25 B+M 300
9 30 M+B 303
10 40 M+B 321
11 50 M 329

T F-8k 48 Pl i s W-SR ER k5 B- DL BG4 M- [k

R EATEERES, NKRERNTFTEESRL
AR FAEY B B (AR S AR 2 [B] B — b o (R % A
YL R E RS THRE, KT RAHSA,
ENA R A BERE i AF/N:M>B>P>F!

3 &t

(DBIRT 10821 SR BRI TAEL
I MHLFEAL, H 42 T 304 CCT k. X T
ALK, /NTF 1 C/sHRAERE, BRHAAFEH
BRGNPV BIOCEEGE | C/sHR B,

BERE TR AR Y BB K/DNEBLF;S ~20
C/sHRHIEBE AT BERBLIR R H AT RS ; 2%
HEERT S C/sit, SLH NI IR H I AL ;
RHEE KT 10 C/s, TR ERALIFIR I
DREHGGRHAEEKR T 25 C/s, LBNHER
AR EZ i W ERARAN T R A 4 A% 5 ¥ HIEE KT 50
C/s, BB S REHL,

(2) 10B21 S&RBMAERHEEN0.2,0.5
C/shf, HVS BEEE KN 257.260; YR HHEE R 1
Crshit, R RBE L, HVS E35F) 269; MW HIHE
BEHRS5 ~30 C/sBt,HVS BB EHLE 274 ~303 FHiR
s S AE BN 40 ~ 50 C/shf, B B AR M i B 2
X ,HV5 {57 321 ~329,

LN 10821 &R 8URENS CCT fhk HH
FIEE BE BSE I AT , i R A P S R rp R R L )
B H T Z R e RIS RKE L RIE S,

B30k

(1] ¥t 8, 5K, BRakAK, %. SIS 2 10821 8 T B
[J]. midkra4:,2013(9) ;14.

(2] ZEkes, BYBEYE, B 40, % L 3 DP600 X E I 4%
HEEMRMER[I]. SRS TEY¥)R,2009,27(2) :219-
222.

[3) WEa, =, kM, 2. & Mo A £4 CCT gz s
FEEHHI]. #ITTH;,2008,37(22) :37-39.

(4] HEE,ERE FORKEETILIM]. LI YU T L AR
#,1988.234.

[5] Bk, iR, 1R b MASHBRERESEBHETREM
HEBTFE[T). PEAH 3T ,2009,37(4) ;18-21.

[6] BLRGE, TRt K. Y413 ST A BlYS #1140 10B21 HRHE AR
[1]. &@#kbaE 2010,35(11) :30-33.

(7] #Edr, 746%. &R% SHABFEE[M]. B/RE RRETW
KE W RAL. 1998 .188-198.

I 5 B (1980-) , 58, 81+ (2007 4E 0 P Tolk k) , TR,
2003 FFULMIAE IR Soll, B ATFHI 5 5 o
E-mail: mama_01@ 163. com

W H #9.2017-12-29



