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Development of An Accelerated Durability Test Mode for Fuel Cell
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Fuel cell system Test Team, R&D Division, Hyundai Motors Company 17-5, Mabuk-ro 240beon-gil,
Giheung-gu, Yongin-si, Gyeonggi-do, 16891, KOREA

Abstract >> The fuel cell vehicle is a type of hydrogen vehicle which uses a fuel cell to produce electricity,
powering its on-board electric motor. The fuel cell vehicle driving principle is completely different from the internal
combustion engine vehicle. In order to ensure the durable quality of the fuel cell vehicle, durability test mode
considering the characteristics of the fuel cell must be developed. In this study, we derived the durability test
mode profile through collecting and analyzing fuel cell vehicle driving data. Then, the accelerated durability test
mode is developed by adding degradation conditions and is experimentally validated to have an acceleration factor
of 5~6.
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Fig. 1 The test driving route
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Fig. 2 The process of test profile development
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Fig. 3 Draw the profile from highway driving
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Table 1 Fuel cell degradation condition

Table 2 Accelerated condition in durability test mode

Oper;'at.mg Fuel cell degradation effects Op er?t,l ne Accelerated durability test mode
condition condition

High *Radical generation High temperature | *Operating temperature : 58°C — 63°C
temperature | *Particle size grow up and carbon corrosion

Voltage cycle

*Decreasing active surface area increase the
particle size

RH cycle

*Mechanical stress by shrinking-swelling
*Strain the membrane-electrode assembly

High voltage

*Polymer membrane and binder decomposition

Thermal shock

*Mechanical stress in membrane and binder

Flooding

*Decreasing active surface area
*Carbon corrosion
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Voltage cycle |3 times start up-shutdown in lcycle
RH cycle *High power driving (AT=10°C)

*Maintain OCV in idle section
*Long-term parking (21% O»)

High voltage

Thermal shock |2 times cooling in lcycle

*Cooling and then low power driving in

Flooding low temperatur
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Fig. 6 The Accelerated durability test mode profile A1.0
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Fig. 7 The result of mode test
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