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Abstract: Combustion characteristics analysis for electric bicycle batteries plays an important role
in determining the fire hazard of lithium-ion battery for electric bicycles. The results show that the
flame characteristics of the electric bicycle battery is closely related to the battery type (eg. lithium
manganese or lithium iron phosphate battery). The flame shape of lithium manganate battery is 10
cm higher and 10~15 cm wider than that of lithium iron phosphate battery with the same capacity.
Moreover, the maximum heat release rate of lithium manganate battery is 4 times, the heat release
amount is 2 times and the combustion time is 1/3 times to that of lithium iron phosphate battery.
In combustion characteristics test for lithium-ion battery module, a 48 V lithium manganese
battery module shows a maximum mass loss rate of 8 g/s, a maximum heat release rate of about
80 kW during its burning, and the total released heat is 32.5 MJ which equivalents to 7.7 kg TNT

explosion energy. The test results of combustion characteristics can provide important data
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support for the fire risk assessment of electric bicycle batteries, and lay the theoretical foundation
for electric bicycle fire extinguishing technology.
Keywords : Combustion characteristics; Electric Bicycle; Lithium-ion battery; Lithium iron

phosphate; Lithium manganate
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