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NKK level PID parameters tuning and mould flow mode
optimization for slab caster No.7

CONG Tie-di, JIANG Xue-feng, WANG Yu-ping
(Steel-Making Plant, Bengang Steel Plates Co., Ltd., Benxi 117000, Liaoning, China)

Abstract: The single line slab caster of Benxi Steel is introduced from Danieli company, which is established on the De-
cember 4" of 2008. The mould level is controlled by NKK. The reasons for mould level unstable waves during casting
ULC steel grades are introduced during the production of ultra-low carbon steel by No.7 continuous casting machine,
and the mould level control accuracy is increased by some measures, such as improving NKK level process and tuning
its control PID parameters and optimizing mould flow mode. After that, mould level control accuracy for wide automo-
bile plate production and its coil final quality are increased. The problems of random travelling waves are solved and
eliminated, and the rolling yield of wide width automobile plate is greatly increased.
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Table 1 Ultra-low carbon steel mould and secondary cooling water distribution in the bending section

hrid/ il % 2/ ] ¢ 3/ W] it 4/ [H] % 5/ ] % 6/
(memin™") (Lemin™") (Lemin™ " (Lemin™") (Lemin™") (Lemin™ "
0.50 62 89 91 67 72
0.65 75 143 148 131 139
0.80 82 178 184 160 168
0.95 98 286 249 244 213
1.10 102 321 278 278 243
1.25 129 409 354 381 332
1.40 159 444 387 418 364
1.55 172 516 450 493 429
1.70 185 548 478 529 461
1.85 196 609 532 625 545
2.00 201 634 559 689 599
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Table 2 Numerical value of NKK measured on line

WIEARBIRL FRIEIEES, SR e R L4 & 8
mm H{H /mm
0 198.5
10 188.3
20 178.3
30 168.3
40 158.3
50 148.5
60 138.5
70 129.5
80 119.0
90 110.0
100 99.5
110 89.5
120 79.9
130 70.0
140 60.1
150 50.2
160 40.2
170 30.0
180 19.9
190 10.4
200 —04
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Fig.1 Linear relationship between level numerical value

and distance from calibration plate to bottom of sensor
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Fig.2 Mould level FDA curve for cold water flow rate and

liquid level of mould wide side foot roll and bending section
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Table 3 Corresponding relationship between section and

PID control table
PID 5 i % B T TH /mm
15 <1200
25 1200~1 450
35 1450~1 650
4% 1 650~1 850
5% >1 850
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Table 4 Detailed parameters setting for each
PID control table

ZH 1'5% 25K 39k 45% 55K
H.PID 0.45 0.45 0.47 0.47 0.53
PID KP 0.80 0.80 0.80 0.80 0.80
PID KI 0.04 0.04 0.04 0.04 0.02
PID KD 0.32 0.32 0.32 0.32 0.42
4 PID R/ 0.80 0.80 0.80 0.80 0.80
RIER Y 2.50 2.50 2.50 2.50 2.50
PR 1.50 1.50 1.50 1.50 1.50
WAL EREUS 012 0.12 0.12 0.12 0.12
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Fig.3 One piece SEN
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Table S Submerged nozzle for different sequence
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Fig.6 Mould level FDA curve for casting speed 1.0 m/min
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Fig.7 Mould level FDA curve for different casting speed
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