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Formation Mechanism-Removability of Primary Scales of Carbon
Steel Hot-Rolled Heavy-Medium Plate and Process Improvement

Huang Hua', Xu Lijun' and Shi Pengzhao®
(1 National Engineering Research Centre for Continuous Casting Technology, Central Iron and Steel
Research Institute, Beijing 100081 ; 2 School of Metallurgical and Chemical Engineering,
Jiangxi University of Science and Technology, Ganzhou 341000)

Abstract The depressed defects of scales with dimension (10 ~40)mm x (3 ~10) mm and depth 1 ~3 mm occur at
30 mm plate hot-rolled from 230 mm casting slab of steel Q235B (/% : 0.18C, 0.20Si, 0.34Mn, 0.015P, 0.005S,
0.07Cr). The primary scale formation mechanism and removability at high temperature in high-pressure water descaling op-
eration are analyzed and the measures to optimize the process are forward including (1) with optimizing heating process to
insure the casting slab surface temperature being more than 1 170 C for high-pressure water descaling; (2) with optimized
high-pressure water parameters 1. e. increasing spray-water pressure from 18 MPa to 20 MPa and flow velocity from 161. 2
m/s to 170. 0 m/s, in order to increasing the impact force from 116.3 N to 122. 7 N. The test and commercial production
results by 26 heats show that after process optimization the closing off rate of slab caused by rolled-in scales reduces to less
than 2% , it is obvious to improve the rolled-in scales defects.

Material Index Steel Q235B, Heavy and Medium Plate, Primary Scales, High-Pressure Water Descaling, Remova-
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Fig. 1 Macro morphology of rolled-in scales defect at surface of

casting slab before (a) and after (b) of grinding
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Table 1 Chemical composition of steel Q235B /%

C Si Mn P S Cr
0.18 0.20 0.34 0.015 0. 005 0.07
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Fig.2 Electron backscattered diffraction phase structure figure
of cross section of low carbon steel scale
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Fig.3 Schematics of high-pressure water descaling (a) and nozzle for high-pressure descaling (b)
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Table 2 Parameters of high-pressure water descaling device
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Fig. 4  Morphology of residual scales at surface of casting slab after high-pressure desca-
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Table 3 Parameters of spray nozzle and collector of high-pressure water descaling device before

B2 mm, LUHE ., SR2 %u gy 77 F i jamﬁ%éﬁ
N -4 R T ES K W/ EANTHE, BE/, EHATFTEREK HRES =B8R/
%Eﬂjﬁj 5.5 mm ’1: BUE i %/" MPa (L - mi:") (m-s ") mm FIE /N SEREE/mm mm
1757 P > i L1 30 18 45.7 161.2 120 116.3 62 5.5
WHEEE AR BOFE 1 30 18 45.7 161.2 120 116.3 62 -4.4
—4.4 mm, 4 L& 1 30 20 45.7 170.0 120 122.7 62 5.5
ERTA TAER 3 BOF#H 1 30 20 45.7 170.0 120 122.7 62 -4.4

i E 32 Q235B

2 HSB [ 8% K 18 R AR 3E
7E1 170 C ULk, Xt F Al
HSB £ % 1 J5) B Wt W 18 1Y
A%, {04 HSB fE/KE
H1 1 18 MPa 4 & 5| 20
MPa , {5 13 BERE R B 161. 2
m/si R E 170.0 m/s, 15
J1 g 116.3 N # & =
122.7 N, 4L AT A & K & 5
R 1% Jo5 Y 5 SR R VB 150 43 3
WE 5(a,b) i, WE S AT
LB, e REIEENE. ZRHHRULTZE
3ANER T 26 PR, REAL R R EA B E
BHRPEHITE 2% LA T

4 #iE

(1) BT H8E—WAMEKEE HSB _E (iR 21
B, W% S HSB BREEH R BN RIEE
1170 C LA b, 3B SROu AN ) i SR A AS [

&% ik

[11 7 #.0HRT, T EH. AL RAR 5 E A8 152
REEBNEII). K KEER(ERFFR),2010,31
(10) :1417-1420.

(2] Bk, 28 8 30, MRalis. Pl h R R b gk Bl s AR (1], &
e REFZFIR(BABEMR) ,2011,32(7) :960-964.

[3] o # MEESNELREEMBEARWBESHAID]. &
PR : AR K% ,2011.

[4] Yu Xianglong, Jiang Zhengyi, Zhao Jingwei, et al. Microstructure
and Microtexture Evolutions of Deformed Oxide Layers on a Hot-
Rolled Microallayed Steel[ J]. Corrosion Science,2015,90:140-152.

[5] Guan Chuang, Li Jun, Tan Ning, et al. Reduction of Oxide Scale
on Hot-Rolled Steel by Hydrogen at Low Temperature[ J]. Science
Direct,2014,39.15116-15124.

[6] Wu Hui-bin, Wang Di, Zhang Peng-cheng, et al. Influence of Allo-
ying Elements on Oxidation Behavior of Steels and Microstructure of
Oxide Scales[]J]. Science Direct,2016,23(3):231-237.

(7] & . FEREHESEKRBERABRIR(D]. #ES.
FELl A% ,2015.

[8] FHE, ik 700 mm HELHFHE K BRBERER BRI
164174 ,2010,(1) :138-143.

[9] shifiRZ, (EREIAR, TIKMBB. BARR 7 — VDR E 7R
=) THIZONT  BERR T L ORBICK L
REIROFR - AL LUEREE, ML, AA#KARS
$97 H(FER)HBERE)[J]. $E48,1979,65(4).

[10] Fukutsuka Toshiro, Nakamura Takayuki, Sato Moto, et al. Study on

(b) of optimization

(a) PRACHTFI(b) (AL IS 28 o B K BRE8§ 103% 5 R R 1H 1B DL
Fig.5 Surface conditions of casting slab by high-pressure water descaling before (a) and after

Pl )

(2) HSB Wil THE3FIE 2, B U0e M7 T &
K, By (R0 3 1 B ] o B T S R Bl
PREENFTE 55 BREEAN SRR R A,

(3) HSB iR N — K B Ak B IR R B ok
SRR, IR, AIFTRT AN IR U B 21 il RE AL OBk %
T2 ST ZAERREAE , R BA RS H .

the Descaling of the Steel Slabs before Hot Rolling[ J]. Tetsu-to-
Hagane ,1980,66(10) :1512-1521.

(11] FBBRES, P HIRZ I EFREE. REFD A7 - DM
FEHE 2 RO BERIZOWTII]. AALEHE 24,1980,
19(4) :231-238.

[12] F 2.8 I 5B, % AABREMEEE RLE R
IS BT T]. 494k ,2006,41(11) :50-52.

(13] T B, TRR,XEE % EFERHELEERARERH
B 1] #8k,2013,48(6) :50-53.

(14] XNT. AL T B R E AT N R Bk B B h AR B aF
FERALD]. Tk FRdb A, 2014

[15] R0, WmHOKBREE S KRR ERWRES (D], BEK:
A% ,2009.

(16] ¥ Mf SEAKBRBRE NG REEEERR(D]. &
K ER A ,2012.

[17] AR, GEY, TEE ARANTRETH RO SN
[J]. eI 9E %4k ,2016,28(1) :64-70.

% 4(1985-) 5B, Wi+ (2012 £ K2 ) , THEIH,2009
FINHRBE KFE (AR Bl , #4510 B BB E R
E-mail : huanghual 18@ 163. com

kg H #8:2016-10-26



