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Application Practice of Atmosphere Control for
Reheating Furnace in Hot Strip Mill
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Abstract: A furnace atmosphere control strategy that took into account both fuel combustion and
the heating process of the slab in the hot rolling reheating furnace was proposed to address the issue of
oxide scale formation on the slab. By setting a weakly reducing atmosphere with a smaller air excess
coefficient in the soaking zone and an oxidizing atmosphere with a larger air excess coefficient in the
heating zone, and combining the “flue gas oxygen content feedback + gas calorific value feedforward”
air—fuel ratio control method, the formation of oxide scale on high—temperature slabs could be
effectively suppressed. Based on this control strategy, an atmosphere control system for the reheating
furnace was established. Under the condition of ensuring a slag removal cycle of 7 months for the
reheating furnace, the average oxidation burning loss rate of the steel billet decreased from 1.41% to
1.02%. This system provided a reference for the atmosphere adjustment of similar reheating furnaces.
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Fig. 1 Relation between

0

Combustion Temperature and Excess Air
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Fig. 2 Schematic Diagram of Steel Billet Oxidation''™
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Table 1 Measured Atmosphere of the Reheating Furnace in
the Hot-rolled Strip Production Line

(DAL 0,/% CO,/% CO/% SO, (ppm)
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Fig. 3 Actual Measured Temperature Distribution
Map of the Slab in the Reheating Furnace'”’
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Fig. 4 Schematic Diagram of a Reheating Furnace
for Hot-rolled Steel Strip Billets
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Fig. 5 Feedback Control Screen
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Fig. 7 Comparison of Oxidation Loss Rate
before and after the Implementation of

the Technical Solution

3 Z5ip

(1) B e N ER T R v | A Ak By
HTE AN AT SRS Y AN AR ) 935 K (650 C)
PUG 3RS 2 I AR A R B, i b Ao 3 o S B
JRRBE S 1, i fin A AR Ak R ) i SR AN AR
TR RN SA B

(2) BUBLGE I S s S BeR
B IN S SR A R RN S R MIR b R
ISR PSS A A TN A ST o
AR R A B ITFABER PRI 25 S TR 3R 4K
BRI RN TR HA B AR, SR I LA

(3) gz R e i R g vl B T R A
A AT R R 3 TS A A I ) R
1] 5 SR B A B, 7625 AR AR M B T 000
2EMYFERN I, AT S AR SR IR B A T
K AT, b AR A E TV E I S %, XS

R LIS B A BRI T

(4) 38 o SO T R G ST FE R
U B i i R R 7 H B E T AR R 1
FALREBUR 1. 41% TREF] 1. 02%. Z RGN
[ 2P SRR AR AL T 25 (HUn AR B Y
B 2 Aot ) 3R A5 S B0 B oL AR AR EL A n
PP R S5 1 5 I AT E TR E

&%

[1] Jung Hyun Jang, Dong Eun Lee, Man Young Kim, et al. Investi-
gation of the slab heating characteristics in a reheating furnace
with the formation and growth of scale on the slab surfacelJ]. Inter-
national Journal of Heat and Mass Transfer,2010,53:4326-4332.

(2] 882, A fi . APk P O B A AR R ) )
AR ). BRI S #4, 2010(11) : 11-14.

(3] m7E, BT, It 55 ALAINBAP JCIA B SR BE AR
FgEl)]. BEA ,2020(5) :30-34.

[4] whas, 9K, 22503 . IR B ER AL Bedi s e [ 3R 1 4
Briftsel)]. SR ,2005(2):37-38.

[5] BXBE, EBTe SRR, 45 . 5 AR SR N SR LB e
W IR BETEL) . $ R, 2023(2) :42-46.

[6] Bliba. JAap[M]. dbah 4 Tl i, 1995.

[7] Zhi Yang, Xiaochun Luo, Jinwei Qiao. Optimal investigation of
the reheating furnace based on a 3D numerical model with the
formation of both oxide scale layer and skid marks[J]. Comput-
ers and Mathematics with Applications,2022,128:12-20.

[8] H. Liu,M. Saffaripour, P. Mellin, et al. A thermodynamic study
of hot syngas impurities in steel reheating furnaces—Corrosion
and interaction with oxide scales[]]. Energy,2014,77:352-361.

[9] Yiwei Liu, Jin Wang, Chunhua Min, et al. Performance of fuel—
air combustion in a reheating furnace at different flowrate and
inlet conditions[J]. Energy,2020,206:118206.

(101 F1 &g . I e i Bt i e R R At (). Tl g,
2018(2):27-29.

(11 B4 g M ] dbst a4 Tl i, 2015.

(YtE H8%)
B 1H H 1 :2025-09-12

CHRAN B A RS 1]

g A N RSN EZARRGE) , M 10 A T L s B (s 32 2080 , A 1138 R %08 SRy i vl
A A RSO K AT L) A ZAS 55 5 I 28 A5 AL S LA 2% o 2 A (8 AR S5452 77 CRRAN A )
G o AT — UM S AR BRI (75 LR A RSN . VR DL AR IR SR A IE AN ANRAL
BTN AR, — V5L EE R, SO0t A . REA AT AR S A AT LT ]
FEA S ] RHEN A TR AT S0 U AN TR) TR S RS T CREAN B A ) i 88 1 , A8 (R A

B A E A A

- 72 -

(€2 E T OE S



