_safe
1Y —battery

Grazm
Graz University of Technology

Assessment of the influence of product life on the mechanical behaviour of
lithium-based traction batteries

Georgi Kovachev, Gregor Gstrein, Jorg Moser, Marco Raffler, Christian Ellersdorfer
Vehicle Safety Institute, Graz University of Technology, 8010 Graz, Austria

e il ‘o

COMNMZST } bmm e Das land
- - ; Federal Minist | b m \ A I i A ‘ ‘:?@ o
Competence Centers for Austrian or Tmnspog Federal Ministry of X Ste] erm ark
Excellent Technologies Research Promotion Agency Innovation and Technology Science, Research and Economy
Motivation wientfic Research questions
T " partner =Y %
B — % ust: /. * ®|s there any difference in the mechanical behavior of aged
® SO\ Understanding battery degradation / e S/ iy cells under:
' mmmm - Quasistatic mechanical crush load
Increase electric vehicle SAFETY oy _ safe Q, ,
________ ~  ==battery @ . — Highly dynamic crash load
Decrease hazard risk \ G wed) N, Poes cell ageing influence the tensile properties of the
| - o ‘ ..... b, C@BD Inte rn aI com pon e nt S?
Understanding battery behavior in crasﬁ"---..,.... ',’,‘3#?}{5‘,' o = What effects influence the mechanical behavior of LIBS?
Method
Cell level Component level
Assesment .
Cell agein Correlation of Curve Tensile Cell
&EINg . analysis testing disassembly
differences

" Cell ageing:
" High temperature operation endurance (HTOE)
" Powered thermal cycle endurance (PTCE)

" Dynamic vs quasistatic loading:
" 0% cell SOC
" Hemispherical impactor shape
= 3000mm/s vs 1mm/s
" Fresh vs PTCE vs HTOE

" Cell disassembly
" Opening of cell
" Visual inspection of internal components Quasistatic crush test Highly dynamic crash test
" SEM cross-section analysis
" Tensile testing
" Assessment of difference on component level
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Highly dynamic crash test
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= Higher velocities more critical
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