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Figure 5. 3-D/2-D-Hardness. 

 

 
Figure 6. Ceramic vs. Hiper Coat. 

 
The coating thickness and the heat transfer behavior can be adjusted to match the 
client’s application requirements. With Variable Hiper Coating 5 standard coatings 
are in use today (Figure 7). Ceramic coating does not allow different applications. It 
can be applied only with a thin layer � Full Face! 

 
Figure 7.  Hiper Coat Applications. 
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Cost of Ceramic Coating – 30% to 60% higher than other advanced coating 
alternatives (Figure 8). Due to the hardness of Ceramic a machining is not possible 
and grinding is very costly compared to other coatings.   
Cost of Hiper Coating – Just slightly over Nickel Coatings (15%). 
 

 
Figure 8. Cost Estimation for various coating types. 

 
The key point for wear resistant mold plates is the hardness. Higher hardness gives a 
longer life time on the copper plate. Traditional copper coatings provide only marginal 
higher wear resistance over normal copper. All are relatively soft and creating friction 
with the slab. For some operations it could be acceptable as the mold wear coincides 
with the maintenance schedule. For others a higher mold life time is an increase in 
production and one of the main cost reducer on continuous casting machine.   
The point where the coating hardness becomes effective in the wear reduction of 
mold plates is shown in the diagram bellow (Figure 9). 
 

 
Figure 9. Coating Hardness Curve for NF and BF 
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Percent of Maximum – POM: 

 

 
Figure 10. Percent of Maximum 

 

 
Figure 11. Percent of Maximum quantified 

 

 
Figure 12. Caster Application - Result 
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Conventional Slab Caster in a thickness range of 200mm up to 300mm Variable 
Hiper Coat shows the best performance. Up to 80% better performance or lower 
wear with maximum hardness (HV 750) and higher POM – Rate! 
 
3.1 Result of Trials 
 
As stated above in the Introduction, Primetals Technologies USA Benton Harbor is 
plating the plates for many customers since the 1990’s! Bellow find some figures and 
tables where it shows the results and the performance of Hiper Coat in USA. 
 

Table 1. 

 
 Result Hiper Coat - USA     

 
Table 2. 

 
Hiper Coat Reference- USA 

 
In Brazil our 1st Customer for Variable Hiper Coat trials was Thyssen Krupp CSA! We 
started with narrow plates for 250mm thickness. During the testing phase it was 
absolutely essential for us to avoid damages on the Hiper Coated Plates because 
this would have resulted in production loss. A total production of 100.220ton was 
achieved during our first trial. It was agreed upon TK CSA and Primetals 
Technologies to apply a conservative hardness of 400HV up to maximum 450HV. It 
was absolutely clear and totally understood by the client that the maximum of 
hardness (750 HV) which could be applied, will give us higher life time on the plates 
(up to 200.000ton).  
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Figure 13. Applied Hardness – First Trial TK CSA 

 
Narrow Plates 250 mm thickness after 1st Trial: 

                                
     Figure 14. Narrow Plate left side                                            Figure 15. Narrow Plate right side 

 

 
 

The wear of the center part of the plates was < 0.5 mm as it shown in the table 
above. On the lateral areas of the plates we achieved a Hardness of HV 300. The 
wear on the lateral areas were significantly higher (up to 2,4mm). As it is shown 
(Figure 13) there is still a lot of space to reach the maximum hardness (higher life 
time) for Variable Hiper Coat. 
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On the next plates we applied a much higher Hardness on the bottom of the 
narrowface (Table 4). In addition we have chamfered this narrowface. 
Chamfering the narrowface on the bottom part of the plate is minimizing the force 
from the slab to the copper plate. This is resulting in less friction which gives the plate 
in the critical area more wear resistance. Further for thinner plates with high width     
(< 220mm x > 2000 mm) chamfering is avoiding strand jerking because of less 
friction in the bottom edge areas. 
 

                                                                                  Table 4. 

 
         Figure 16.                                                     Result of Hardness BF 

 
 

 
                                                                               Figure 17.                                                       
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Broadface Hiper Coating: The first Variable Hiper Coat broadfaces were already 
successfully plated in Brazil! 
 

 
Figure 18. First BF – after Plating 

 
 

Table 3. 

 
Result of Hardness BF (HB) 

 

 
Figure 19. NF Plated  

 
We have already made narrowfaces and broadfaces for our clients in Brazil. All these 
plates are showing a very good performance. 
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4 CONCLUSION 
 
High Hardness Hiper Coating (Hiper H³) is under development at Primetals 
Technologies USA. The Goal of Hiper H³ is to produce the hardest nickel coating 
possible. The resulting coating will be machined by grinding as there are no machine 
tools rigid enough or hard enough to machine the coating by conventional methods. 
Hiper H³ has currently been plated to a Hardness of HV 940. The finished test 
coating was 2 mm thick at the bottom of the plate, with hardness varying from HV 
250 on top of the plate to an indicated HV 940 at the bottom. Primetals Technologies 
is not aware of any other plating technology approaching this hardness and nickel 
deposit more than 0,75 mm thick. We are not aware of any plating technology 
approaching this combination of hardness and thickness in an electroplated nickel 
deposit.  
The Hiper Coat Process was successfully installed in Brazil. Primetals Technologies 
Brazil is the only provider for high performance electrolytic plating technology. A 
complete understanding of the operational influences on the mold plates is the first 
step for a common understanding for life time increase of the equipment as well as a 
sufficient product quality!   
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