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Il Outline

(1) Achenbach Buschhiitten — a family company
(2) Rolling mill - challenges in optimization
(3) Cyber mill - architecture

(4) HiL possibilities - R&D and problem solution tool
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Il Family Company

Achenbach is one of the oldest family companies in Germany.

Saitioni et

(NNABANIRRIML

Copyright © 2018 Achenbach Buschhiitten

15.06.2018 o N THE VIRTUAL ROLLING MILL o 3



4\ MathWorks
I Rolling mill - challenges in optimization (1)

Objective:
= Stable processes
=  Short commissioning time

Challenges:

= Machine complexity
mechanical
electrical

hydraulic/pneumatic aggregates

and measurement components
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Rolling mill - challenges in optimization (2)

Objective: Challenges:
= 7/24 availability = Highly dynamic process (fast speed 2500 m/min, huge masses 32t coils)

* highest quality by fast production = Minimum failure tolerances - high costs (scrap material, outage)
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Il Cyber mill architecture (2)
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Il Hil possibilities - R&D and problem solution tool

R&D

Automation
Design

New controllers design and test
Generation of virtual data

Better understanding of rolling physics
Faster commissioning

Failure probability reduction

Improve

New challenges and tests scenarios for HilL <==m

Troubleshooting and Learning tool

" Modeling and replaying of new situations

"  Validation of detected problems

" Scrap free practice for mill Operators
maintenance personal
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Thank you for your kind attention — Keep On Rolling!

. Maksim Klinkov

Tel.: +49(0)2732/799-373
~ E-Mail: m.klinkov@achenbach.de
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Il Process data acquisition
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I Mill HMI and coils handling DB
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Il Mill model - time varying model (1)

| Internal model I
(] ai >3
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Il Mill model - time varying model (2)

Internal model

| mill Model ||

15.06.2018

Hen_upstreem

Vcoil

Tens_up_str Tens_down_str

Hen_down_str

UncMTorque GapSetting ( 2
Unit : N.m Unit : mm

Xentry_strip é

RollSpeed
Unit : m/s

THE VIRTUAL ROLLING MILL

RecMTorque
Unit : N.m
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Jlllll PFC — Model Based Predictive Gauge Control

known disturbances unknown disturbances
Mill Controllers - entry thickness variation - thermal drift ...
Feedforward Disturbance < - speed effect...
model
\ 4
predicted L,
response Internal model |«
4 Constraints
Manipulated :
set Regulator > } . Tomme—>| Process — Controlled Variable
Pont | (exit thickness)
A P
Predictive
Controller
Feedback
Controller models constructed based on: Regulator algorithm computes a sequence of future
= physical principles (mill stand, actuators and sensors actions (MV’s):
dynamics) = to minimize an "objective" function (Gauge error)

= heuristic principles (speed effect — disturbance model) = to respect the constraints (actuators)
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Il Mill controllers

Datei Bearbeiten Mavigieren Projekt  Ausfihren Fenster  Hilfe
ﬁvﬂ_‘?#vﬁv%v I3 0 5 e e
B Solution Navigator = | = =8

£arae o 1 A= 200 rorcecales

g
2101 AE_20._toreeCake IFBY
Falg) B0 cpor

e fores_contact_cimer 1 0K
o o ton-mamos o1

By Onte: Besroenen Projekt finfogen bares Onime Fenster e a E Solution Projekte -
7 $“‘§ s _I!LI—-"—I—’H] a 1= METEC

T a0 b s ep s ¥ Eigene Vorlagen

oo e g Messe-ML [172.16.10.91] (TCP)
it 4 31 System
o ¥ Systemparameter
R R 1 VO System
g A3 8 force_sontect_cimer 1 1081 & Systemiiberwachung
eV e R i Bootparameter
e _Oviers_Fanste_bife ® Speicher =

|| l] [ -] . EI'HJ"-P-I-‘I%J 9 Diagnose

i) Kemmunikation

. fazes_oa A 300 fareaceios F Sicherheit
'fﬁ :: o e ) e 4 3 Software
e
- bt o] [+ [ System
138 Vo] - |- 07 Dienste
b e T - a E Applikationen
dlR) o130 co
i o] ‘@ ABERROR
S & T L

\ 5 & CoL
s @ MILL
SIE e —— o @ PDAFAST
[ oyt ‘@ PDASLOW
i e e @ PRECOM

s encr s o Fo—— mt 2 sca
WEIGHT_RE—Mbux T
WETGAT_wm— T MAX_PORCE_prrnmes % SCOPE

9c_pa . bend. bendForceiax—{fBendinx

& oo .
E:E L5170 Cot e i & SFC ‘
i Jrisbusanittatig S )

: s d C R

: +L . - @ Hardware

. 4 ¥ Vernetzung
Mill Controllers 4 2 Profinet

4 @@ Netz1 (PRJ) il

15. Juni 2018 E] i | ot
THE VIRTUAL ROLLING MILL

Copyright © 2018 Achenbach Buschhiitten



