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Goals for this talk

Highlight the uncertainty 
and risk of sampling

Explore what as few as 
1,000 cell scans tell us

Establish the necessity 
of high volume X-ray CT





Cell defects and failure modes create weak links



Lumafield makes hardware and software for 
industrial X-ray inspection

Neptune
Industrial CT scanner

Triton
Production-scale CT

Voyager
Analysis software



Lumafield Battery Quality Report

● Lumafield marketing material

● 1,054 scans of COTS 18650 cells

● Approx. 2 hours of UFCT scanning

● Thanks to automation, the data and 

analysis are accessible



Battery inspection for manufacturers



Battery inspection for manufacturers



X-ray CT for closed-loop quality control

X-ray CT

-
+



Cell manufacturing is only part of the picture



Integrators face significant risk and uncertainty





X-ray CT unlocks innovation 
and validation for 

manufacturers and integrators



Letʼs look at 1,054 CT scans of COTS 18650 cells

Murata Maxaieon Trustfire Efest SOOCOOL

Panasonic Benkia Samsung Vapcell Treasurecase



Anode overhang AOH
Anode-cathode overhang ACO y_anode_i - y_cathode_i

Cathode Edge Alignment y_cathode_max - y_cathode_min

cathode-tip

anode-tip

Letʼs focus on electrode alignment





Electrode alignment varies wildly





Median and standard deviation do tell a story



Median and standard deviation do tell a story



The distribution tells a more complete story



QQ plot highlights departure from normal dist.



The distribution tells a more complex story







Panasonic Anode Overhang







Samsung Anode Overhang

Truncated distribution



So what?



These data and conclusions come 
from a brief look at electrode 
alignment in commodity 18650 cells.

CT scans of cells can tell us about 
the factories and supply chains that 
delivered them.

Recent improvements to cost and 
speed let us move past simple 
statistical sampling.

Take a step back



With X-ray Inspection you can 
measure, understand, and control risk



https://www.lumafield.com/battery-report

info@lumafield.com
kevin@lumafield.com

https://www.lumafield.com/battery-report


Appendix



Synthetic normal data



Synthetic truncated normal data



Synthetic bimodal normal data



Poisson distribution for FOD


