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Introduction & Experimental Setup

» Structural stability of the cell need to be evaluated for different abuse

conditions
» Nail Penetration at 100% & 50% SoC and Vibration at 100% SoC

Vibration test
fixture and
Setup
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Morphology Analysis After Nail Penetration Test

Anode
» 50% SoC : - The average grain size reduced from 12 um to 7 pum.

» 100% SoC :- Inhomogeneity in structure and grain size.
Cathode
» 50% SoC :- At top cracks were observed in the morphology but at the centre the grains were completely destroyed

» 100% SoC : - The average grain size increased from 0.56 um to 1 pm.

"« " "New Bl Andiie < AnodelTop (50% SoC) 5 centre {50% Anode (100% SoC)
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Composition Analysis After Nail Penetration Test
50% SoC

100% SoC
» With respect to anode, the elements such as C,0 and P is > The elemental distribution of cathode was similar to new
found similar before and after penetration test at both the cell
locations
» At Cathode, There is significant difference in the elements > dlenstf(‘)noe%ear-]régges of iron element is observed in the
before and after penetration test at centre y .

Phosphorus

Oxygen

Carbon
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Morphology Analysis Of Electrodes After Vibrational Test

» The anode was found intact, but throughout the surface presence of tower like structure is observed, Which is due to transfer of material
from the cathode.

> It is observed that the anode has additional deposition of oxygen, phosphorus and iron which has come from the cathode, as compared to
the new cell anode.

b
e,

. Cathode after vibration test
T

Anode after vibration test
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Internal Resistance Analysis After Vibration Test

) . 0.006 0.008
» The resistance of the new cell at 50% SoC is found to 30-35 mQ .
0.0054 0.007 4
» Voltage drops from 0.3 t0 0.4 V :
1 0.006 4
» Test showed increase in the internal resistance by 5-25% E 0.004+ o 0s
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of bridge in torsional mode
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Cells Max Amplitude (m/s2)/N Max Amplitude's Freq, Hz Dynamic Stlll‘fness at Max Amplitude
req (N/mm)
Before Test After Test Before Test After Test Before Test After Test
1 15.3 17.0 156 216 63 109
2 15.1 15.3 177 270 82 188
3 134 17.7 183 231 99 118
AVERAGE 14.6 16.7 172 239 81 138
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Summary

> It is important to validate the performance of LiB for its application and understanding of the vibrational load
during the lifetime of cell is to be carefully considered while designing the battery pack.

» Capacity fade happened in the cells which were in 100% SoC to 50% SoC wherein cathode showed tower like
structure

» In the top side location there is no much effect of abuse on the distribution of the elements and thus the

material can be used further for recycling.

Conclusion

A Quick Quality Check Quantitative Methodology is developed which can be used for
Cell Validation
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