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Electrolytic Capacitor Lifetime
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Effects On Capacitor Lifetime

• Design life at rated temperature

• Ambient temperature & local heating effects

• Ripple current applied

• Frequency of operation

• Core & case surface temperature
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XP Design Rules

• Minimum lifetime of 3 years (24/7/365) under the following 

operational conditions……

• Nominal input voltage (normally 115VAC)

• 75% of full load

• Ambient temperature 40ºC

• Design rules based on competitive size, power density & 

cost and compare favourably with competitors

• Lifetime is application specific & by measurement  – Load, 

cooling/positioning, average temperature or mission profile
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Arrhenius Equation

• All capacitor lifetime calculations are based on the Arrhenius Equation

• Rate of a reaction doubles with every 10ºC rise in temperature

• In an electrolytic capacitor lifetime doubles for every 10ºC drop in ambient temperature

• Heat generated when ripple current applied
– Ripple current
– ESR (Ω)
– Surface area
– Heat radiation factor (ß)

• Value of (ß) reduces as surface area increases

• Temperature slope between core & surface
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Lifetime & Ripple Current

• Rated ripple current at rated temperature

• Frequency multiplier

• Temperature multiplier
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Ripple Current Specifications
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Lifetime Formula
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Results

• Measured case temperature is a good indication of lifetime

• Lifetime at rated temperature provides a base for calculation

• Apply multiplication factor of 2 for every 10ºC below rated temperature

105ºC 2000hrs  (0.23 years)                  105ºC 5000hrs  (0.57 years)

95ºC 4000hrs  (0.46 years)                    95ºC 10000hrs  (1.14 years)

85ºC 8000hrs  (0.91 years)                    85ºC 20000hrs  (2.28 years)

75ºC 16000hrs  (1.82 years)                    75ºC 40000hrs  (4.56 years)

65ºC 32000hrs  (3.65 years)                    65ºC 80000hrs  (9.31 years)

55ºC 64000hrs  (7.30 years)                    55ºC 160000hrs  (18.2 years)*

9

Lifetime Estimation

* Lifetime calculations above 15 years should be considered as 15 years maximum 
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