CHALMERS

UNIVERSITY OF TECHNOLOGY

COUPLED ELECTRICAL POTENTIAL ~ * =
AND IN_PLANE LOAD RESPONSEIN .+ o= "
STRUCTURAL BATTERIES ~ + . .,

Leif E. Asp?, Clara Dahlberg, Johanna XuL " . 7 T

L Industrial and Materials Science, Chalmers Umversny of Technology Gotebor%kSwedeFr’ 77 N

.

A
| v \ /
, . . i { - /
— 7/ / L ; . | ! /
~~d ) = ! Vol
// — \,A ‘i\ ! A \\ H A
| A0 y. N
- A
7 o T R N
\ I i
L |

. 2




CHALMERS

UNIVERSITY OF TECHNOLOGY

Working principle of a lithium ion battery
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Carlstedt et al., Electro-chemo-mechanically coupled
computational modelling of structural batteries, Multifunct. Mater.
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Design, realisation and characterization
of structural battery composites
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Carbon fibres in a structural battery composite
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Piezo-electrochemical effect In I|th|um-
Intercalated carbon fibres
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PECT-effect in structural battery composﬂe
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How is the structural battery affected by
mechanical loading?
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Alternating mechanical and electrochemical loads
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What is the effect on potential from
simultaneous mechanical loading?
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Strain sensitivity in structural batteries
k- coupling factor

k=AE/Ae

VE [V
|




CHALMERS

UNIVERSITY OF TECHNOLOGY

Results
Cell A — discharged
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Results
Cell B — fully charged
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Results
Coupling factor k = AE / Ae

Cell State of charge Displacement rate Coupling factor
(%] [mm/min] [ V / unit strain]
0.2 0.84
A ° 0.5 0.82
B 100 0.2 0.64

0.5 0.69
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Conclusions

o Establishment of the test method.

o Increase in mechanical load — decrease In
potential

. Linear elastic behavior of the coupling factor
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