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2. Funding Situation
Amount of money received specifically for COST 0 kEuros
Other resources partially used for the project 50 kEuros

3. International Collaboration
(mention group and type of work done in collaboration during the reporting period)

Participation in the Working Group Meeting in Angers+ project progress report

NO

The bilateral Finland-Slovenia research project: ""Numerical optimization of continuous casting of
steel” approved (23.2.04) by Academy of Finland and ministry of Slovenia. Within the project co-
operation between FIN1 (Laitinen) and SI1 (Filipic) started in order to compare the solution methods and
the optimisation methods used for continuous casting of steel.

4. Industry participation

(mention name of companies and work done in collaboration during the whole project)

Rautaruukki steel, Finland:
Industrial verification of the 3D dynamic secondary cooling software for controlling cooling water flow
rates at Rautaruukki steel works.

5. Meetings, visits, exchange of Location, date
scientists, short-term scientific
missions




6. Progress within the reporting period
(Not exceeding 3 pages, including tables and figures)

During the last half year we have worked for verifying the new 3D software at Rautaruukki
steel works.

The main progress of 3D simulation model

The 3D simulation model is tested on-line at Rautaruukki steel works. The calculated surface
temperature was compared with pyrometer measured surface temperature on CC5. The first one was
placed on the centerline of the wide face and the other one was placed on the corner of the narrow
face of the slab (see Fig. 1).
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Figure 1. Comparation of measured and calculated temperatures

Shell thickness measurements using the wedge technique were conducted on CC6. The measuring
positions were 13.10 m, 16.15 m, 17.85 m and 19.30 m from meniscus.
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Figure 2. Measured shell thickness vs. calculated shell thickness

The main progress of optimization model

The optimization model has been verifyed at Rautaruukki steel works with on-line tests. The objective
of quality function is to avoid surface and internal cracks of cast. The quality function is defined
mathematically as follows:




J(T)= ;—LI(T ~T7 ) dz
S = FX (G- )Y

The target temperatures are defined along the centerline (green) of the slab anf along the corner (red)
of the slab as shown in Fig. 3.
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Figure 3. The target lines of the objective function

In the figure 4 is presented the calculated temperatures along the target lines

Surface temperatures at Time = 2500s, R = 5mm
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Figure 4. Surface temperatures along the target lines
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