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Electrical tab design of lithium-ion batteries for electric vehicles aims to
develop a 3D finite element program for simulating the temperature distribution effect
inside pouch and cylindrical lithium-ion batteries under a constant discharge rate. After
that, actual samples of pouch and cylindrical lithium-ion batteries were tested to
compare obtained results with simulation output. In addition, the size, the position
and number of electrical tabs for both types of batteries were also designed to be
suitable for a constant current discharge rate in order to increase the capability of
maintaining and controlling the internal temperature lithium-ion battery along with
having long lifecycles.

From the temperature distribution simulation of batteries at various constant
discharge rates, namely 1, 2, 4, and 8C-rate for pouch-type and 1, 3, and 5C-rate for
cylindrical-type, the results were expressed that the average temperature on the
battery surface increased once the constant discharge rate increased at a DOD of 100%.
The points with the highest heat generation and temperature of both types of batteries
are at the electrical tab and the region contacted with the electrical tab. When
comparing the average temperature error (%) between the simulation and the test
results of actual samples on the surface of battery core using thermocouple sensor
with 1, 2, and 4C-rates for pouch batteries were equal to 1.72, 0.36, and 0.41%,
respectively. Regarding cylindrical batteries, the error values (%) under constant
discharge rates of 1, 3, and 5C-rate were respectively 0.88, 1.63, and 2.07%. The gained
data was presented that the error values of the simulation and actual test results of
each C-rate were similar.

For designing the size, the position and number of electrical tabs under the
same volume as the prototype electrical tabs, the results show that increasing the
electrical tabs width and reducing the electrons flow distance on the current collector
by changing the position and increasing number of electrical tabs contribute to the
diminish of the internal resistance at the battery core. As a result, the battery
temperature will be also decreased. Furthermore, for the temperature reduction

comparison between the prototype and the newly designed batteries, the pouch



lithium-ion batteries temperature was respectively decreased to -3.50, -2.32, and 4.63
% once the battery widths were applied at 40, 50, and 75 mm. For cylindrical-type
with the number of electrical tabs being 2, 4, 6, 10, 14 and full tab, the temperature
was decreased by 4.43, 9.45, 10.13, 10.80, 11.01 and 11.58%, respectively. As
mentioned above, the results could be concluded that the size, the position and

number of electrical tabs affected the change of lithium-ion batteries temperature.
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