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Capacitor Life Testing

USING AE TECHRON SWITCH-MODE AMPLIFIERS

INTRODUCTION: WHY CAPACITOR LIFE TESTING MATTERS

Electrolytic capacitors are critical components in power conversion, filtering, and
energy storage systems. Their reliability directly impacts mission-critical applications
in aerospace, defense, transportation, and industrial power electronics. Over time,
capacitors degrade due to electrical stress, thermal cycling, and ripple current
exposure.

Capacitor life testing is essential to:

+ Validate conformance to industry standards such as MIL-PRF-83421/6E.

+ Ensure long-term performance under high-frequency ripple currents.

+ Identify early-life failures before field deployment.

+ Provide confidence in both design qualification and production quality assurance.

Life testing involves applying controlled high currents and ripple voltages at specified
frequencies and durations until performance degradation is observed. For electrolytic
capacitors, ripple life testing at up to 65 kHz is a common requirement, with some test
programs pushing higher stress levels to accelerate aging.

KEY CONSIDERATIONS IN CAPACITOR LIFE TESTING

Ripple Frequency & Bandwidth

« Standards such as MIL-PRF-83421/6E specify ripple life testing at frequencies up to 65
kHz, but next-generation designs may demand higher stresses approaching 250 kHz.

« Test amplifiers must therefore provide flat frequency response with low distortion
well beyond the target frequency band.

Current Handling
+ Electrolytic capacitors must be tested at rated ripple currents (often tens to hundreds
of ARMS).

+ Test equipment must safely source high continuous current into both resistive and
reactive loads without fold-back or instability.
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Voltage Requirements

+ Life tests typically superimpose ripple on a DC bias.

« Amplifiers must support AC, DC, and AC+DC operating modes, with stable regulation
and minimal DC offset to avoid test errors.

Thermal Management

+ Heat buildup inside capacitors during ripple testing accelerates wear-out.

« Test amplifiers must sustain long-duration power delivery without overheating or
drifting outside specification.

Standards Compliance

+  MIL-PRF-83421/6E outlines endurance, surge, and ripple current testing requirements
for tantalum and electrolytic capacitors.

+ Meeting these standards demands equipment that combines accuracy, repeatability,
and high reliability.

WHY AE TECHRON SWITCH-MODE AMPLIFIERS ARE IDEAL

AE Techron’s 8500, 8700, and 9100 Series amplifiers provide a unique combination of
high power, wide bandwidth, and low distortion, making them well-suited for capacitor life
testing applications.

High-Power Life Testing

+ The 8700 Series offers DC to 250 kHz bandwidth with up to 40 kW output power
and 300 V/ps slew rates, ensuring reliable ripple testing at high frequency and high
current.

+ The 8500 Series provides 4-40 kW output, driving up to 480 Arms continuously with
surge ratings up to 900A, ensuring robust performance in worst-case test conditions.

Ripple Frequency Coverage

+ Both the 8700 and 9100 Series extend to 250 kHz, enabling life test ripple
frequencies to 65 kHz and beyond, with clean waveforms and <1% distortion.

+ The 9100 Series, optimized for stable operation into capacitive loads, is particularly
well-suited for electrolytic capacitor testing where device under test (DUT) impedance
is non-ideal.



https://aetechron.com/switch-mode-amplifiers/
https://aetechron.com/product/8700-series/
https://aetechron.com/product/9100-series/
https://aetechron.com/product/9100-series/
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AC, DC, and AC+DC Modes

+ All three series allow ripple current to be superimposed on a DC bias voltage, matching
the real-world stresses capacitors experience.

+ Flexible operation supports both voltage-controlled voltage source and voltage-
controlled current source testing modes.

Low Distortion and High Stability

« Harmonic distortion as low as 0.1-0.2% ensures the test signal reflects only the
intended stress, not amplifier artifacts.

+ High slew rates (80-300 V/ps depending on series) allow reproduction of fast edges
and high-frequency ripple content.

EXAMPLE TEST CONFIGURATIONS

MIL-PRF-83421/6E Life Test:

* Ripple frequency: up to 65 kHz.

* Ripple current: up to 300 ARMS depending on DUT size.

« Amplifier choice: 8700 Series for high-frequency performance,
9100 Series for maximum current drive.

Accelerated Aging Tests:
+ Frequencies extended to 100-250 kHz to speed degradation studies.
« Amplifier choice: 8700 or 9100 Series for bandwidth and fidelity.

Mixed Stress Testing:
« DC bias of 50-200 VDC with ripple overlay.
« Amplifier choice: Any series, depending on required current and voltage.

High-Power Banked Systems:
+  When extreme stress is required, AE Techron amplifiers can be paralleled or bridged.
* This enables test systems up to 100 kW total power, with available peaks of 800
Ap and 800 Vp, ideal for testing very large electrolytic capacitor banks or validating
designs under severe overload conditions.
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CONCLUSION

Capacitor life testing is a demanding application that requires high current, high
frequency, and precise signal fidelity. AE Techron's 8500, 8700, and 9100 Series
switch-mode amplifiers combine wide bandwidth, high surge capacity, and stable
operation into reactive loads, making them a perfect fit for:

+ Electrolytic capacitor endurance and ripple life tests.

« Standards-driven testing such as MIL-PRF-83421/6E.

* Advanced reliability and accelerated aging programs.

Beyond individual amplifier performance, AE Techron systems can be configured in
parallel and bridged modes to scale from a few kilowatts up to 100 kW, delivering up
to 800 Ap and 800 Vp. This unique scalability allows a single platform to cover both
component-level qualification and large-bank capacitor testing — offering unmatched
flexibility and protecting long-term investment in test infrastructure.

By using AE Techron amplifiers, test engineers gain confidence that their capacitor life test
setups deliver accurate stresses, repeatable results, and long-term reliability — all
while simplifying test configuration and reducing equipment risk.




