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Development of Al for Tandem Cold Mill Pass Schedule Setup
(i 3% YAMAZAKI Tatsuya  JFE 2F—v THEARSAT GREILHIK) BIEH S@ETE  SESE
(R VAR > FEREIR 7 0 o = & MBS )

JFE 2 5 —v SRR 7' o £ AUUEIE TEARE
JFE 25 —v HARBERAT GRiLthX) 55 1WAERS IiERiirE LA

ml BiZ MUKAIYAMA Akihiko
K BP9 YAJIMA Masahide

E25

RO FEERD 572 215 % > F 4 2 v (TCM : Tandem Cold Mill) Tl3, /SZARFT Y 2 — W EMHIN B KRR
Y RTOETNRRELE A2 > RRBRIGEICIZHBED S 5, SRR T Y 2= vOBEIFEEESCMEI Y 5
25700, BHTIIARL—RIZE B2V 2= VDTN ABIEPZSFEL Tz, ZOREY LT, Yt
PO EABIERAT (G 1LHI) W T Al # O Te R 2R R P a2 — VHBIRE S AT L BB A LT, KL 2AF AT
i3, AV —=ROFNACOWHALEZE LI THEID 27T A ~DAL—ARBITREBI LT, 27z, K27
LlE, FHICHVRREMT — 2% ALDEIRT 2 22, LEEm EIcbEFLGLTWw 5,

Abstract:

In a Tandem Cold Mill (TCM) consisting of multiple rolling stands, there is flexibility in setting the reduction rate
at each stand and the tension between stands, which is referred to as the pass schedule. The quality of the pass
schedule affects productivity and quality, leading to frequent manual adjustments by operators. To address this, we
introduced an Al-based automatic pass schedule setting system at the cold rolling mill in our West Japan Works
(Fukuyama District). By considering the cooperation with manual interventions by operators, we achieved a smooth

transition to the automated system. Additionally, the system contributes to improved efficiency by allowing the Al to

select the data used for learning.
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Table 1 An example of pass schedule

Entry | 1STD | 2STD | 3STD | 4STD | 5STD
Thickness | 5 2.5 1.9 144 | 1.11 1.00
mm - -
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Fig. 2 Max speed differences between operator groups
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Fig.3 System configuration diagram
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Data in database of learning server

Thickness | Width Reduction + | Tension Max
1 1 speed

31 930 0.193 11.9 1000

3.1 900 0.190 12.5 1050

Explanatory variables of Step.1

@ Step.1: Add Step.1 AT’s predicted maximum speed.

Objective variable of Step.1

Thickness | Width Reduction Tension Max | Speed AT
1 1 speed predict
31 930 0.193 11.9 1000 1010
3.1 900 0.190 12.5 1050 1030
Step.2: Keep only the rows where maximum speed is higher
than the predicted value.
Thickness | Width Reduction Tension Max | Speed AT
1 1 speed predict
3.1 900 0.190 12.5 1050 1030

Y
Explanatory variables of Step.3

T
Objective variable of Step.3

@ Step.3: Train Al pass schedule using the remaining data.

We had pre-trained AT pass schedule.
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Fig.5 Training flow of Al pass schedule
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Fig. 6 Usage rate of Al pass schedule
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Fig. 7 Usage rate of Al by operator group
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