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Resaarch and application of process control system
for roller hearth normalizing furnace

L 1Jing ,WANG Jing , HAO Chun-hui', ZHANG Yong-jun', L | X iso-zhan' ,\WEN Zh{’

(1. National Engineering Research Center for A dvanced Rolling Technology, U niversity of Science and
Technology Beijing, Beijing 100083, Ching; 2. University of Science and Technology Beijing)

Abstract: According © structure and control charactersof roller hearth noimalizing furnace, using algo-
ritm with alternating direction mplicit difference schanes, slab heat conduction model, heat trander
model in furnace, slab oxidation ignition lossmodel and themal balance model in furacewere st up,
on-line mathamatical model was developed, and optimization sving heating strategy waspresented Sim-
ulation and actual gpplication show that the mathematical model could reflect actual heating treatment
process of oller hearth nomalizing furnace in site, and could be used in on-line control system. It al©
provides a succesdul reference case for domestic and foreign similar production lines
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1
Table 1 Condition verification of mathematical model

(930 £10) (690 +10)
70 mm x 2 650 mm x 12 000 mm 70 mm x2 000 mm x 13 500 mm
/ 22
/ 22
1% 75

2
Table2 Camparion between the result of mathematical model prediction calculation and field tracing record

(930 +10) (690 +10)
70 mm x 2 650 mm % 12 000 mm 70 mm x2 000 mm x 13 500 mm
/I ( / ) 929/926 692/686
/ (m/min) ( / ) 0.62 /0.60 0.53 /0.52
/min( / ) 112/118 210/208
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Fig 3 Fumace temperature curve of head and tail point

movement area and steel temperature distribution
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321 1.0m/min ,
1.0m/min, , 1.0m/min
3 3 )
, 940, 950
3 1.0m/mn
Table 3 Furnace tamperature optimization when roller eed is1. 0Om/min
935 950 940 950 950 950
/ 932.81 928. 23 933. 39 930. 41 934.53 934. 53
/ 4.45 5.53 4.31 5.02 4.04 4.04
1% 0.60 0.58 0.60 0.59 0.60 0. 60
1 (ka/t) 33.70 32.18 33.76 33.47 33.83 33.00
1% 53. 02 52.53 52.94 52. 48 52.83 52.35
/_(kg/h) 31 663. 86
3.2.2 0.8m/min
3.2.3
, 0.8 m/min (1) ;
4 0. 8m/min , ) ,
4 0.8m/mhn
Table 4 Furnace temperature optimization when roller eed is0. 8m/min
880 950 890 950 910 950
/ 942.29  926.28 942.83  930.24 943.89  936.38
/ 2.15 5.89 2.01 5.06 1.75 3.59
1% 0.63 0.58 0.63 0.59 0. 64 0.61
1(ka/t) 34.74 31.61 34.83 32.27 34.98 33.4
1% 52.1 51.82 51.95 51. 77 51.7 51.59
/_(kg/h) 25 446. 23
(2) : )
10 000mm %2600 mm x 100mm 1/
2 1.0m/min, (1) *“ K “ K
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