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Seminar: EAF sensors and measurement techniques  

Use of sensors for EAF online process control 

Dr. B. Kleimt, VDEh-Betriebsforschungsinstitut (BFI), Düsseldorf, Germany 
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Overview on sensor use for EAF online process control 

Â Sensors and measurement techniques provide important online information on 

Â  the actual properties of the EAF charge materials  

Â  the current process state during EAF melting and refining 

Â For use of the provided information for online process control, the sensor 

 signals and measurement data  

Â  have to be made available and integrated in process control systems 

Â  can be used as additional input data for process models applied for                   

  online monitoring and control      
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Topics of sensor use for EAF online process control 

Examples of sensor use for EAF online process control    

Â  Optimal selection of charge materials and time of charging    

Â Control of energy input during scrap melting  

Â Control of oxygen input for post-combustion purposes based on                         

 EAF off-gas analysis 

Â Detection of foamy slag and control of carbon injection during refining 

Â  End point control of EAF process 
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Determination of scrap properties based  on 

statistical models: Example Cu content 

Input data:  

Â Weights of 

 charged scrap 

 types 

Â Tap weight 

Â Steel analysis 

 from a sample 

 taken before  

 EAF tapping  

Â  Influence of 

 hot heel is 

 taken into 

 account with the 

 analysis of the 

 previous heat 
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Continuous tracking of scrap properties 

Example: Cu content of selected scrap types 

Tracking of the Cu content for E5M (turnings) over a period of 9 months 
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Inline elemental characterisation of charged scrap 

Â Laser-induced 

breakdown 

spectroscopy (LIBS) 

can in principle be 

used to analyse 

composition of scrap 

types  

ÂOnly the surface of a 

scrap layer can be 

analysed 

ÂMore than a  scrap 

sample can only be 

analysed during 

charging by conveyor 

like in a Consteel 

furnace 

Â Application of this 

technology in two 

RFCS projects:     

LCS and IPRO   
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Hot heel level assessment  

with dip sensors and camera systems 
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Steel bath level measurement with dip 

sensor 

Â Probe mounted on lance manipulator 
   

Monitoring of the liquid bath level after tapping    

of the furnace with opened  furnace roof  

Â Several cameras from different angles of view  

Â Subsequent image analysis 

è Liquid bath level has to be converted into amount of hot heel, e.g. by using information   

on furnace hearth refractory wear status  
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Scrap mix optimisation  

ÂCost optimal 

scrap mix is 

calculated for 

different steel 

qualities with 

defined target 

tap analysis    

ÂOptimal Scrap 

mix and 

allocation into 

the two baskets 

is suggested  

Â Expected steel 

analysis at 

tapping is 

compared to 

target analysis 
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Monitoring of scrap basket loading 
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Scrap basket filling level assessment  

with line scanner and imaging system 
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Imaging system 

or line scanner    

to monitor the 

topology of the 

scrap surface in 

the basket 

Also possible for 

every scrap layer 

when performed 

during basket 

loading  
Â Basket filling degree can be assessed   

Â Scrap volume can be determined 

Â Average effective density of every scrap 

type can be calculated 

è More reliable determination of the optimal 

charging point for the 2nd scrap basket 

è Information on density important for 

distribution of optimal scrap mix to two 

baskets      
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Dynamic energy and mass balance model                   

for the EAF process 

Â The energy and mass balance of 

the EAF comprises a large number 

of energy and material inputs and 

losses 

Â For optimisation of the energy and 

resource efficiency of the EAF 

process, a continuous and as far as 

possible complete data acquisition 

and on-line dynamic modeling is 

required   

 

Ą   Development of dynamic energy and mass balance models:   
 

Â for on-line observation and validation of the energetic EAF performance 

Â for online calculation of the actual melt temperature and chemical composition, 

especially the carbon and oxygen content 

Â for a precise determination of the process end-point 

Â for model-based process control, e.g. regarding the chemical energy inputs  
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