TV TR

MW - RS

32 BREEF v /502 DL ILARATEAN
Degradation Analysis Technology
for Electric Double Layer Capacitor
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Summary

Mazda’s regenerative braking system “i-ELOOP”, which is equipped with an electric double layer ca-
pacitor (hereinafter referred to as the “capacitor”), is the first of its kind in the world that has been
mounted on a passenger car. The i-ELOOP was first mounted on the Atenza in October 2012, followed by
the Axela, New Demio, and CX-5 (for China), and is now widely appreciated by world customers. Based
on its initial concept of bringing inefficient “power generation” to zero, the i-ELOOP system, in combina-
tion with the i-stop, achieved an approximate 10% improvement in mileage. In connection with the capac-
itor deployed as an electric storage device for the i-ELOOP system, this article introduces a technology
necessary for its on-vehicle application, results of deterioration test in a simulated on-vehicle condition,

an analysis technique used and a deterioration prediction technology, in light of its distinctive character-
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istics that other storage batteries do not have.
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Fig. 1 Efficiency Image of the Regenerative Braking
System (Deceleration)

Fig. 2 Efficiency Image of the Regenerative Braking
System (Acceleration)
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Fig. 3 Discharge Profiles of the Capacitor under
Constant-current Cycling at 25°C
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Fig. 4 Charge Profiles of the Capacitor under
Constant-current Cycling at 25°C
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Fig. 5 Temperature Dependence of the Capacitance
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Fig. 6 Discharge Capacity Retention by the Cycle Test
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Fig. 7 Discharge Profiles of the Capacitor under
Accelerated Aging at 25°C
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Fig. 12 Discharge Capacity Retention by the Cycle Test
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