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Evaluation of Temperature Characteristics of Electrolytic Capacitors
with Over-charging and Over-discharging
Kodai Nishikawa™, Keisuke Kusaka, Jun-ichi Itoh (Nagaoka University of Technology)

Yosuke Kobayashi (Nippon Chemi-Con Corporation)

This paper proposes the concept of short-time operation when the ripple current exceeds the allowable value. Operable time is
determined by the temperature of the electrolytic capacitor. The temperature characteristics of electrolytic capacitors are
measured by applying a pulsating voltage. The calculated value and the measured value by experiment are compared for transient
temperature changes and operable time. The possibility of estimation to the operable time is confirmed by comparison result of
transient temperature changes. The calculation method of the expected life during short-time operation is shown.
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Fig. 1. Conceptual diagram of rated current
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Fig. 2. Conceptual diagram of short-time rated current
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Fig 3. Experimental configuration to measure capacitor temperature

Table 1. Experimental parameter

DC bias voltage Ve 30V

Sine voltage Vsine 8.1,16.4,20.3V
Sine frequency f sine 100 Hz
Applied current | sine 42.7, 85.4, 106.8 A

Capacitor: ECSH401LGN123MFHON

NIPPON CHEMI-CON c 12mF
Capacitor rated voltage V rated 400 V
Maximum category temperature T rated 85 °C
Rated ripple current (85 °C/AT :10 °C) | rated 42.7 Arms
Equivalent Series Resistance(ESR)
ESR 0.0033 ~ 0.0029

(60 °C / 100 Hz)
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Fig. 4. Capacitor voltage and current waveform.
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Fig. 5. Capacitor temperature rise characteristics
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Fig. 6. Temperature comparison between calculated value and
measured value
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Table 2. Condition of estimation to life time
with short-time operation

Symbol During operation During non-operation

L, 2000 2000
To 85 85
Ty 45 45
AT 16.2 0
ATo 10 10

Ky 1.09 1.09
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