TR E HUAE S| =0l 7 3 &d U[F{L S ol A

- -1 = ¥
817 - K54
Azt gebdgeta

(2011. 9. 23. 4=/ 2011. 12. 12. A=)

Examination of the Cause of Damage to Capacitors for Home Appliances
and Analysis of the Heat Generation Mechanism
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Abstract : The purpose of this study is to examine the cause of damage to electrolytic capacitors and to present the heat
generation mechanism in order to prevent the occurrence of similar problems. From the analysis results of electrolytic
capacitors collected from accident sites, the fire causing area can be limited to the primary power supply for the initial
accident. From the tests performed by applying overvoltage, surge, etc., it is thought that the fuse, varistor, etc., are not
directly related to the accidents that occurred. The analysis of the characteristics using a switching regulator showed
that the charge and discharge characteristics fell short of standard values. In addition, it is thought that heated electrolytic
capacitors caused thermal stress to nearby resistances, elements, etc. It can be seen that the heat generation is governed
by the over-ripple current, application of AC overvoltage, surge input, internal temperature increase, defective airtightness,
etc. Therefore, when designing an electrolytic capacitor, it is necessary to comprehensively consider the correct polarity
arrangement, appropriate voltage application, correct connection of equivalent series resistance(ESR) and equivalent series
inductance(SEL), rapid charge and discharge control, sufficient margin of dielectric tangent, etc.
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Fig. 3. Photo of the inside of the damaged electrolytic capacitor
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Fig. 7. Measurement of the ripple current of an electrolytic
capacitor,
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Table 2, Evaluation of the electric characteristics of a normal
electrolytic capacitor

We s C; [uF] ESR [Q] Tan §
1 169.23 501 0.0545

2 17291 463 0.0554

3 169.88 482 0.0563

4 163.25 456 0.0572

5 158.23 469 0.0582
Average 166.70 4742 0.0600
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