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Introduction Figure: MAT4BAT battery technology programmes 
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TABLES 

 

Table 1. Ageing conditions performed on Kokam Li-ion cells; on the left: calendar conditions; 
on the right: cycling conditions 

 
 

 

 
Table 2. Overview of sensors results 

 
 

 

 

Table 3. Overview of ageing tests results 
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Table 4. Ageing conditions performed on MAT4BAT GEN#1 Li-ion cells; on the left: calendar 
conditions; on the right: cycling conditions 

 
 

 

Table 5. Synthesis of MAT4BAT GEN#1 cell performances, compared to initial objectives 
indicated in the proposal 

 

 

 

Table 6. Resin selected for hard casing development 

 

 

 

Table 7. Fibers selected for hard casing development 
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FIGURES 

 

           
 

Figure 1. Main results obtained on pouch and cylindrical cells by thermographic imaging  

 

 

    
Figure 2. On the left: picture of a Kokam 16Ah cell instrumented with 2 reference electrodes;  

on the right: illustration of positive and negative potential evolution during a check-up 

 

 

       
Figure 3. On the left: picture of a Kokam 16Ah cell instrumented with 1 strain gauge;  

on the right: illustration of the breath of the cell during 3 consecutive cycles 

 

 



Final Report MAT4BAT                                                                                          

6/14 

 

 

 
Figure 4. Calendar ageing results on Kokam 16Ah cells; on the left: capacity evolution; on the 

right:  30s DC resistance at SOC=90 evolution  

 

 
Figure 5. Lithium plating development process in high temperature conditions with biphenyl-

containing electrolyte in C/NMC Li-ion cell 



Final Report MAT4BAT                                                                                          

7/14 

 

 

 

 
Figure 6. Cycling ageing results on Kokam 16Ah cells; up on the left: influence of SOC 

windows at 45°C on capacity evolution; up on the right:  influence of temperature at SOC=10-
90; down: 30s DC resistance at SOC=90 evolution 

 

 

 

 

 1
 2

 3

 0
 500

 1000
 1500

 2000
 2500

 3000
 3500

 2

 4

 6

 8

 10

 12

 14

 16

 18

 20

RiDC

 SOC 90%

 1C DCH

 30s
 / mOhm

T25 degC SOC 10..90%

T25 degC SOC 0..100%

C-Rate / C

Eq. Full Cycles / No.

RiDC

 SOC 90%

 1C DCH

 30s
 / mOhm

 2

 4

 6

 8

 10

 12

 14

 16

 18



Final Report MAT4BAT                                                                                          

8/14 

 

 

 

 
Figure 7. Ageing results on MAT4BAT GEN#1 cells; up on the left: calendar ageing; down on 

the left: cycling ageing, influence of SOC windows at 45°C on capacity evolution; down on the 

right:  cycling ageing, influence of temperature at SOC=10-90  

 

 

 
Figure 8. Experimental results on critical combinations of charge C-rates and end-of-charge 
voltages for 5°C, 20°C, 30°C, 35°C, and 45°C. The shaded regions behind and in front of the 

experimental data points correspond to absence Li deposition and presence of Li deposition 
on anodes, respectively. The shaded areas were obtained by linear connection of the data 

points. Each data point corresponds to the mean value calculated from tests with two 
reproduced cells 
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Figure 9. Capacity loss 

 

 

 

Figure 10. Sealed dry Gen#1 cells before supply to KIT for activation 

 

 

 

Figure 11. GEN#2A cells: a) Winded assemblies, b) Cell with final soft packaging 

 

 

 

(a) (b) 
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Figure 12. Cycling performances of GEN#2A cells: a) Discharge curve after formation, b) Cell 
capacity evolution over 1C CCCV-1C cycling test at 25°C 

 

 

 

Figure 13. 7.5A.h Kokam cells overpackaged by RTM process 

 

 

 
A – Sensor deposition B – Sensor deposition 

 

 
Figure 14. Strain gauges deposit A - on pouch foil, B - on the overpackaging 

 

(a) 
(b) 
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Figure 15. Over-packaging processed with the draping method 3 

 

 

 

Figure 16. Strain gauges deposition 
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Figure 17. Single score comparison of the different cells on production level 

 

 

 

Figure 18. Criticality comparison for the different cells 
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Figure 19. Unit cell price components for the different cells (40Ah cell) 

 

 

 
Figure 20. Yearly revenues in the business cases grid congestion management (left) and 

portfolio management case 2 (right) in €/EV/year for the different cells 
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Figure 21. Added value of batteries connected to wind farms (left) and residential PV systems 

(right) for the different cells. 
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