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“the Invention The present inventin réﬂﬁﬂe@cﬁﬁ'ﬁﬂﬁﬁiﬁod 86 i nspecti niPas

capacitors and nore particularly to for | i Eh
conformty or non-conformty of Capa(% "g'éd %dt fig tcﬁg‘ﬁ ..........
G

characteristic at the tine when a dil L tqge | """" d to the

capacitors. 2. Description of the Re Lg é&fto j udge
the confornmty or non- 10 conf or ni ‘bcépacﬂ’% g7 @ R hod-Hor
measuring the insulation resistance O Capacltors rn sucnm a way tnat a -

| eakage current (charging current) of capacitors is nmeasured after a
direct-current voltage for nmeasurenent is fplled to the capacitors and the
capaci tors have been 15 fully charged Ts*khown. Usually, conforming
capacitors show little | eakage current. Up to now, as such a nmethod for
measuring charging current a neasurenent systen1spe0|f|ed in JIS C5102 is
known. In this system beMais Rs INSPECTING § ed/, the current
val ue under the condition that capaC|tors are fully charg , a neasuring
time of about 60 seconds was needed. However, the need for cost
reduction and reliability inprovenent of electronic equi pnment requires

-2- an inproyengﬂé 8%08&%d% t|on caga%TE% and quality of

1. Field of the Invention
The present invention relates to a method for
inspecting capacitors and more particularly to a method
5 for judging the cqnformity'or'non-conformity'of capacitors
based on the charging characteristic at the time when a

direct-current voltage is applied to the capacitors.

2. De§cr19t10n of the Related Art
Generally, in order to judge the conformlty or non-
10 conformity of capacitors, a method for measuring the
insulation resistance of capacitors in such a way that a
leakage current (charging -currént) of capacitofs is
measured after a direct-current voltage for measurement
is applied to the capacitors and the capacitors have been
15 fully charged is known. Usually, conforming capacitors

" show little leakage current.

Up to now, as such a method for measuring charging
current a measurement system specified in JIS C 5102 is
known. 1In this system, because it is required to measure

20 the current value under thé condition that capacitors are
fully charged, a measuring time of about 60 seconds was
needed. However, the need for cost reduction and

reliability improvement of electronic equipment requires
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qlecfronic parts such as capacitors, and therefore, the conventional

‘measur enent system whi ch needs such a | ong neasuring time for each

capaci tor cannot satisfy such a 5 requirenent in the long run.
Therefore, so far, as a sinple inspection method the conformity or .
non-conformty of capacitors was judged by neasuring the current value in a
fixed tine after a direct-current voltage was applied to the capacitors and-
10 conparing the neasured current vague with a threshold val ue. However,
in such an inspection nethod, because it is judged whether the neasured
current value is below the threshold value or not, the voltage is required
to be applied till the neasured current value becones greater 15 t han
the threshold value, and accordingly a long tinme of a few seconds to tens
of seconds was needed. SUMVARY OF THE | NVENTION It i,s an ogject of the
present inventi8R tFRFVEUENLNOF nRRIGUTH IRt FERASH E¥hi 2Rt I lorior Rt y
or 20 nhon- coghgekbiiaf phRRECELERS agAkaihd i) 1dna EHEFLIbLED. chi
order to attain the above 0Object, the present invention provides a nethod
for inspecting capuehtiecsal nmebsvirenpstceoybsem whisgth meeddnseehi ay long
capacitors is 2 ' ed. gi rJent e.l]

direct- currentgsgﬁngggiglgépkggd%gghié§kéﬁiﬁg cﬁ%gnéﬁeségyﬁgghggﬁ%rfging
t he steps 5of -estrafjuizkbmegtaihhthehbbidgcranent value I[ERR] of the

capacitors, formul atipg an eval uatjon . ) )
P Thgrefore, so far, as a simple inspection method the

cbnformity or non-conformity of capacitors was judged by
‘measuring the cﬁrrent value in a fixed time after a
direct-current voltage was applied to the capacitors and
10 comparing the measured current value with a threshold
value. However, in such an inspection method, because it
is judged whether the measured current value is below the
threshold value or not, the voltage is required to be
applied till the measured current value becomes greater
15 than the threshold value, and accordingly a long timg of

a few seconds to tens of seconds was needed.

SUMMARY OF THE INVENTION _

' It is an object of the present invention to

provide an ihspection method in which the conformity or
20 . non-conformity of capacitors can be judged in a short

time. _

In order to attain the above object, the present
invention provides a method for inspecting capacitors in
which the conformity or non-conformity of capacitors is

25 judged by the charging current at the time when a direct-
current voltage is applied to the capacitors, the method

comprising the steps of establishing a threshold current
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funciion using the logarithmc value of the difference between the neasured
scurrent value n(t) of a dielectric polarization conponent of the capacitors
and the above 5 threshold current value I[[err] or the difference
between their logarithm c values, and judging the conformty or non-
conformty of the capacitors based on whether the above eval uation function
n(t) results in a line curved upward or downward with respect to a change

of logarithmc tinme. 10 O her .geatures and advantages of the
present invention will becone apparent fromthe follow ng description of
the invention which refers to the acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON
OF THE DRAW NG 15 Fig. 1 shows the change of charging current of

confornmi ng and non-conformnm ng capacitors; Fig: 2 shows an equival ent
circuit of capacifors; Fi g éhshoms thﬁ time elgrgngence of__the neasured
current val ue of*tHhf e niPhg BRI (fBRACOMPSPri heRF g s appevaluationy; o
4 shows the tinpukiependeasengf thide 1@%&1%;&11@1&: bei ygen othe Heeag it ferEHEE ENt
value and a threshold current value of conform ng and non-conform ng

capacitors; Fi Petveen otherpaapuredgFurrentoNalueamfitd Af A cdietaetric
measuring devi '13?‘199? i EhE- ofF dife 3chhQWi €825 anf cipdI® mpl e
of an inspecticﬁg)% nmet %%%%e%?‘é’?ﬁﬁ to tohe presen é|%r'1ventior1;1. K%EﬁﬁﬁgD
DESCRI PTI N OF EhvBsshdEdkSuGrentHwallNeEN] 3N the diffedance hetiweehethedsent
invention, it S bee& . . . .
ogarithmic values, and judging the conformity or non-
conformity of the capacitors based on whether the above
evaluation function n(t) results in a line curved upward
or downward with respect to a change of logarithmic time.
10 Other features and advantages of the present
invention will become apparent from the following
description of the invention which refers to the

accompanying drawings.

BRIEF_DESCRIPTION OF THE DRAWING
15 - Fig. 1 shows the change of charging current of
conforming and non-conformirig capacitors;
Fig. 2 shows an equivalént circuit of capacitors;
Fig. 3 shows the time dependénce' of the measured
c;urrént value of conforminé and non:'c'ohfoming capacitors;
20 . - Fig. 4 shows the time dependence of the difference
between the measured current value and a threshold current
value of conforming and non-conforming cépacitors;
Fig.'s is a circuit diagram of one example of a
current measﬁring device; and
25 Fig. 6 1is ‘a flow chart of one example of an

inspection method according to the present invention.
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f.ound that when a direct-current voltage was applied to capacitors, the
‘change of the .current value with tine, 5 plotted in the co-ordinate
systemof logarithmc current and logarithmc tinme, resulted in the
characteristic shown by the solid line in Fig. 1. That is, although a
nearly constant large current flows for an initial short charging period
1), the current value sharply drops in the 10 follow ng transitional
period 2) and then the current |owers-#o show a |inear charging
characteristic. This linear characteristic 3) extended till one to two
m nutes after the start of the charge. Wen the above characteristic has
been further 15 exam ned, the follow ng fact becanme clear. That is, the
equi val ent circuit of capacitors consists of a capacitance (ferr], an
internal resisDETRGUED DESCRIPTIONODE EMESIDAMERTY OF A tenAnti@ect i C
pol ari zation conponent D as shown In Fig. 2, and although the rnrtrtal
char gi ng charact er | ¥fj 8c¢prdance wilth it presens ihvephipye HE Haw been

capaci tance ( epyhg | I ' r ng_characterjstic 3)
represents the chargéﬁgﬁpﬁﬁgggﬁgf%clﬁ%ﬁ%% %§$§a¥§gﬁ5§%n§83eﬁpp ied to |
Conf ormi ng cap&epagitorss dheiclkangd obuthe daueetS valu@ whehgitige,

characterd stic Ly i.n cord with the |linear charging characteristic 3)
in Fig. ? Onpg E’ tgglntlfla@,e GOROESPELR 5y S(F&B‘aal%t 3'%@%&\@“&%%@%
c gar acteristicand LbgheitRait )t B Gt ddd12Al £ B8 A KH €W ACL & TdHHuinC

by the solid liqg,gn Fig. 1. That is, although a nearly
constant large current flows for an initial short charging
period 1), the “‘current value sharply drops in the
10 following transitional period 2) and then the current
lowers to show a linear charging characteristic. This -
linear characteristic 3) extended till one to two minutes"
~after the start of the charge.
When the above characteristic has "been further
15 examined, the following fact became glear. That is,'thé
-equivalent circu%t;of capacitors consists of a capacitance
- Cp, an internal rééistance r, an insulation resistance R,,
and a dielectric polarizatioﬁ component D as shown in Fig.
2, and although the initial charjing characteristic 1)
20 corfesponds to the charge of the capacitance C,, it was.
found tha;? the linear charging characteristic 3)
represents the charge of the dielectric polarization
component D. |
Conforming capacitors, as a matter of course, have
25 a charging characteristic nearly in accord with the linear
charging characterigtic 3) in Fig. 1. On the contrary,
non-conforming capacitors have a charging characteristic

which is nearly along the linear charging characteristic
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3) for the initial period of the charge, but in which the rate of the
lowering current value is reduced with el apsed tinme as shown by a broken
line in Fig. 1. CGenerally, it is in a few seconds after the application of
voltage that 5 the difference between conform ng and non-conform ng
capacitors becones clear. However, the indications are clearly seen in tens
of mlliseconds after the application of voltage. That is, when the

di fference between the neasured current5val ue of non-conform ng capacitors
and 10 t he neasured current value of conform ng capacitors is taken, a
slowy w dening tendency in a positive direction is seen. Then, according
to the present invention, a threshold current value I[err] is established
i n advance as shown by a 15 tmo dot chain line in Fig. 1, and an

eval uation fun ( usien h ri 0, he
di fference bet \(?te)e(r?‘qrﬂ ék}rﬁaag1 bg%g?ftd §|§| glélgn%xéggg Lg f@h tt'hé

pol ari zati on cargmef thfe meaeuﬁ.nggctmpam: twearluearics rbdu&bdvelthre}sdﬂpédd
current value IJerr] or the fferen betmeen the| | 0 thmc

val ues. Thati:£1WRt§S-sb?¥F{ (%%ﬁrﬁlne in . é_ %%a;iz'lbb
mt) - log I[erdd in a few sedo%)ds'VQE‘EEert Bael aggnea&sﬁnobevslwgé @h&@mmn
| ogarithm or 25 a natural logarithm or any other |ogarithm Can b

used. Thed conf dihe t Bidifergnasnbetiween orosfpxmingr sand Jm@%ﬁ@mlm
whet her the @“%%§§¢§%b££“§£é8ﬁeg(EieQEaWSH%Jédgi‘“Hhé“&ﬁ&%@gékéﬁsd8¥Q“ﬁfd

W th respect t
clearly seen in tens of milliseconds after the application

of voltage. That is, when the difference between the
measured current value of noﬁ-conforming capacitors and
10 the measured current value of conforming capacitors is
 taken, a slowly widening tendency in a positive direction

is seen.
Then, according to the'present.invention, a threshold
current value I, is established in advancé as shbwn by a
15 two-dot chain line in‘Fig. 1, and an evaluation function
 n(t) is fofmulated using the logarithmic wvalue of the
'difference between the measured current value m(t) of a
dielectric polarization component of measuring capacitors

and the above threshold current value I, or the difference

20 between their logarithmic values.
That is, _ . . |

n(t) = log {m(t) - I,} _ (1)

n(t) = log m(t) - log I, - (2)

More, the logarithm can be either a common logarithm or
25 a natural logarithm, or any other logarithm can be used.
The conformity or nqn-éonformity of capacitors is judged
based on whether the evaluation function n(t) draws a line

curved upward or downward with respect to a change of
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l.ogarithmc tine log t. That is, because the Iine curved upward nmeans the
‘eval uation function n(t) rapidly decreases with el apsed logarithmc tineg,
the capacitors are judged as a conform ng one, and because the |line 5
curved downward neans the evaluation function n(t) does not change very
much with el apsed logarithmc time, then the capacitors are judged as a
non- conform ng one. Wen such an inspection nethod is used, the conformty
or non-confornmity can be quickly judged-8efore 10 the difference between
conform ng and non-conform ng capacitors becones clear. In the past,
because the conformity or non-conformty was judged based on whether the
nmeasured current value of capacitors had been greater than a threshol d
value I[err] or not, the conformty or non- conformty could not be

judged before th o ue h0|& value | [err
intersected wit hfg EEE%E‘QC E#‘? %aﬁ err’] sf:gazl h F
according to theupwasdntmeamsntme téuakuuﬁxnnntﬁumétﬂon Cﬁmtprnrhplaay be

judged prior to the tine of ,tferr] t he nepasured 20 current val ue
of capacitors an eFﬁsaFﬁFe¥H5kd Hﬂaﬁﬂ&1 m%?oFlﬁﬁanﬁhﬁ CARagdfarsds

of milliseconds ai'herjddg%dipaé'%até&ﬁ‘fé’fmﬂﬂét@ﬂ@ éﬂdom@aufselemelme

whet her the evaluation function n(t) draws a I'i ne curved upwar d
downwar d, Pt i s SPEFed, dpynwards meameartiie, GY@W@M franetiom B\(abudbesn

i 7" by | PaPIEALEBE, St HEGR RS 0Bl cB LS L0 AR
the capac1tors are Judged as a non-conforming one.
When such an inspection wmethod is wused, the
conformity or non-conformity can be quickly judged before
10 the difference between conforming andl non-conforming
capacitors becomes clear. In the past, because the
conformity or non-conformity was judged based on whether
the measured current value of capacitors had been greater
- than a threshold value I, or not, the confdrmity or non-
15 conformity could not be judged before the measured current -
value and the threshold wvalue I, intersected with each
' other at the time of t, (see.Fig. 1), but according to the
present invention, the conformity or non- conformity can
be Judged prior to the time of t, when the measured
20 current value of capacitors and the threshold I, intersect
(for - example, in hundreds of milliseconds after the
application of voltage).
In order to judge whether the evaluation.function
n(t) draws a line curved upward or downwerd, it is siﬁple,
25 for example, to approximate the evaluation function n(t)
to a quadratic curve and judge a plus or minus sign of the

quadratic coefficient of the quadratic approximation
equation.
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That is, let logt =x, and n(t) =y Then the evaluation function n(t) is
‘approxi mated to an approxi mation equation of y = dx[err] + ex + f Wen the
guadratic coefficient d of the quadratic 5 approxi mati on equation has a
plus sign, the resulting line is curved downward and the capacitor is

j udged as a non- conform ng one. On the contrary, when the quadratic
coefficient d of the quadratic approximation equation has a mnus sign, the
resulting line is curved upward and thé-10 capacitor is judged as a
conform ng one. Further, using a nethod of quadratic approximtion, even

i f the value of the evaluation function n(t) tenporarily fluctuates, since
the total tendency can be grasped, it is possible to nake a stable

j udgenent of whether a capacitance is conformng 15 or non-conform ng. A

threshol d curr vakue e ap Qe epfined by a threshol d val ue
Rl err] (For exgﬂ%Fe?Eiolﬁ%e?§%)Emhi%h-?gadéggzden on the kind of

capaci tors andThenappei evaluatiga funatilon- m{ipl i Esl apbraginms&fedr fo2@n

The threshol d Xalue R%egnk IS de%erninﬁd for,_gxanpl e y the specification
(100 [err]F or *RPHREFIIGLOBLFILAESPE PR 11 & EX64F gbe" For exanpl e,
in the case whenlOtherrghatitat@pactbaf€ecianti ngul ai okheesigabaraeief 10
Merr] or nore is required, and accordingly R err] becomes 10 Merr]. 25

In Fig. 73, th8PPFREIBEHARBERATEAIOR MATRaPYPAgSEGRY HIe A g léne
b TargaOReeR houARkon Al EARPERGAELLS, TRONAHA DR
bet ween conforming one. On. the contrary, when  the quadratic
coefficient d of'the quadratic approximation equation has
a minus sign, the resulting line is curved upward and the
10 capacitor is judged as a conforming one. Further, using
a method of quadratic approximatioﬁ, even if the value of
the evaluation function n(t) temporarily fluctuates, since
~the total tendency can bé grasped, it is possible to make
a stable judgement of whether a capacitance is conforming
15 or non-conforming. | |
A threshold current value I, can be determined_by a
 threshold valﬁ.e R, (For examéle’, 10 MQ) which is dependent'
on the kind of capacitors aﬁd an applied voltage.
- I, = applied voltage/R,
20 The threshold value R, is'determined, for example, by the
specification (100 QF or-highér) of capacitors in JIS C
6429-1996. For example, in the case of 10 uF in
capacitance, an insulation resistance of 10 MQ or more is
required, and accbrdingly R, becoméé 10 MQ.
25 In 'Fig. 3, the time dependence of the charging
current value m(t) of actual conforming'and.non-conforming
capacitors is shown in a 1ogarithmic paper. In Fig. 4,
the time dependence of the difference m(t) - I, between
004.26253.2 _ —
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the'current value n(t) obtained using the capacitors of the characteristics
‘in Fig. 3 and a threshold current value I[err] .is shown in a logarithmc
coordi nate system Here, I[err]= 126 x 10[err] (A) 5 . As clearly seen in
Fig. 4, the evaluation function n(t) =1log {m(t) - I[err]) of
non-conform ng capacitors draws a |line curved downward, but n(t) of
conform ng capacitors draws a |line curved upward. Furthernore, the

di fference between them can be al ready-8sen in about 0.05 seconds. 10

Fig. 5 shows one exanple of a current neasuring device as an enbodi nent of
the present invention. The neasuring device is conposed of a
direct-current neasurenent power supply 10, a switch 11, a capacitor as a
nmeasuring object 12, a limting resistor 13, a 15 | ogarithmc anplifier

14, an instrune [ AR i d n e a
18, and a cent ral’f%oréc}{c}esm ng él]ﬁ"l{ L§z'>9g17£8a Rgl‘bﬁer&% tcle"’lﬁt c‘rl age 63?
chargi ng, the cmheand:hanauteerﬁsubesuﬁ.ad H’J}g.t hg iamst ramentra@h@rldarmhrfexeui
15, the anplifie anged to the 20 ri.thmc lifier 14 at a
[ xed threahol d XA TandSaPParm, fa a hEIRHL LB oy EPREALBahEn SYREE Ty ¢ he

| ogarithm c anpladder IJ(,4== ek ifo-thearharging current of the capacitor 12
varies in a wde range, the neasuring device can neasure the current
correctly and | PDFIearky $eRMgly FiGiardect 6hez eyaluatiomifunatdoniavitl

can conti nuousl y, gfggum({zﬂe Ctirze?#l \{.ﬁ%rtlecc?ﬁféﬂﬁ‘lﬁgl EhBECEQoEQStdx%v?sge of

charging as in Fi
line curved downward, but n(t) of conforming capacitors

draws a line curved upward. Furthermore, the difference
between them can be alréady_ seen in about 0.05 seconds.

10 '~ Fig. 5 shows one example of a current measuring
device as an embodiment of the present invention. The
measuring device is composed of a direct-current
measurement power supply 10, a switch 11, a capacitor as

.a measuring object 12, a 1limiting resistor 13, a

15 logarithmic amplifier 14, an W 15,

analog-to-digital converters 16 and 18, -and a central

'processing unit (CPU) 17. At the initial stage of

charging, the current value is measured by the %ﬁ;ff"ier

for wmessuzrement 15, the_ ampllfler is changed to the

20 loga.rithmic amplifier 14 at a fixed threshold value and

- after that the current wvalue is measured by the

logarithmic amplifier 14. "Even if the charging current

of the capacitor 12 varies in a wide range, the méasuring

device can fneasure the currefxt cdrrectly and is

25 accordingly characterized in that the device can

continuously measure the current value at the initial to

last stage of charging as in Fig. 3 which was difficult

for a conventional measuring device to measure. More, in
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for>a conventional neasuring device to nmeasure. Mre, in -9- the present
‘invention the neasuring device shown in Fig. 5 is not ‘necessarily required
to be used, but also other neasuring devices may be used. Next, the total
fl ow of an inspection nethod 5 according to the present invention is
expl ai ned based on Fig. 6. First, the insulation resistance Rerr] is set
at a fixed value. (for exanple, 10 Merr], and so on) dependent on the kind
of capacitors. (Step S1) 10 Next, the actual current value m(t) at
the initial stage of charging (for exanple, in 0.1 to 1 second) is
nmeasured. (Stage S2) Next, the evaluation function n(t) is sought based on
the |l ogarithmof the difference between the actually 15 measured current
value m(t) and a threshold current value I[err] (= applied voltage/ R err]).
(Step S3) Next._.n(t I s, approximated to a_quadrati.c curve St ep )_ That
o PetTog & EnB Phrgef; phrastI5h Ent (pladiping, devider Bnol 3B iRl | o
approximated tg ag ApprAsceBsaeRl¢qvatiuoreal ty bedyked,] bhtealsd d¥ndr it
i s judged whether the quadratic coefficient d of the quadrati.c _
appr oxi mat i on B§AgHraAdydevicpsr Mp¥eRe wSednas a plus or ninus sign. (Step

S5) 25 Wegedthasthel! ¢3taldnelok! b | HHICInPRctiRlf method
5 ° according to the present invention is explained based on
Fig. 6.

Firét, the insulation resistance R, is set at a fixed

value’ (for example, 10 MQ, and so on) dependent on the
kind of capacitors. (Step S1)

10 Next, the aétual current value m(t) at the initial
stage of charging (for example, in 0.1 to 1 second) is
measured. (Stage S2) '

Next, the evaluation function n(t) is sought based
-on the logarithm of the difference between the actually
15 measured current value m(t) and a threshold current value
' I, (= applied voltage/R,). (Step S3) _
| Next, n(t) is approximated to a quadratic curve.'.
(Step s4) | o
That is, let log t = x, and n(t) =y
20 Then the-evéluation funcfion n(t) is approximated to an
approximation equation of y = dx?* + ex + £
Next, it is judged whether the quadratic coefficient
d of the quadratic approximation equation y = dx® + ex +
f has a plus or minus sign. (Step S5)
25 When d has a plus sign, it is judged that the
- capacitor is non-conforming. (Step S6)
" And if d has a minus sign, it is judged that thé
capacitor is conforming. (Step S7) |
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capacitor is non-conformng. (Step S6) And if d has a minus sign, it is
‘judged that the capacitor is conformng. (Step S7) -10- In the above
expl anation, the evaluation function n(t) was set to be a |ogarithm c val ue
of the difference between the neasured current value m(t) and a threshol d
current value I[err], but n(t) may be set to be the difference 5 bet ween
their logarithmc values. That is, let n(t) =log mt) - log I[err].

Then approximating this n(t) to a quagratic curve ends in the sanme result.
More, capacitors which can be inspected in accord with the present

I nvention are any capacitors having a 10 dielectric polarization
conponent, such as <ceramc capacitors, electrolytic capacitors, film
capacitors, and so on. As made clear in the above explanation, according to
t he invention, as tg % nf or,m t acitqors is

or _non-conformty of 15 . ca
[udged n such a e FAE APEVR| CXPTORAEANRL| GHE <SYRIRAS LPEATHESEd DN ¢ he
| ogarithmc vahwemfnabheedl tbepengelbghveeAmi BevARASULEd ther Hefifetnde of a
di el ectric polarization conponent of capacitors and a threshald current

val ue or the dPPEURERcEDSeMRASHIEReiqUESDL Vﬁkkﬁum{%h1én@aﬁu§§r§ﬁ@th i's
j udged whet her J;p eﬁ%abagﬁét ,fBﬁ%thQE)“ﬂaghbésséﬁWE¥Q§PQﬂQPBEerQ¥§1 I|ne

curved upward or omnmar conformty non-conformty can be Judg

in a very shorbetiwgenotheimdiegsrifhmi¢ [vaslesnds That is, let n(t) = log
| m(t) - log I,. Then approximating this n(t) to-a

quadratic curve ands in the same result.
More, capacitors'which can be inspected in accord
with the present invention are any capacitors having a
10 dieléctric polarization component, such as ceramic
capacitors, electrolytic capacitors, film capacitors, and

so on.

As made clear in the above explanation, according to
‘the invention, as the conformity or non-conformity of
15 Capacitors is judged in such a'way.that an evaluation
function is formulated based on the logarithmic value of
'the difference between the measured current.Value of a
dielectric poiarization compbnent of capacitors and a
threshold current value or the difference between their
20 logafithmic values and it is judged whether the evaluation
- function which is time-dependent draws a line curved
upward or downward, the conformity or non-conformity can
be judged in a very short time of hundreds of milliseconds
-without waiting for a few secands after the application
25 of voltage. Therefore, the efficiency of judging the
conformity or non-conformity of capacitors can be

noticeably increased in comparison with conventional
methods.

R
00426253.2 '

is Sheet Has Been Reraced

T



w thout waiting for a few seconds after the application 25 of vol tage.
‘Therefore, the efficiency of judging the conformty or non-conformty of
capacitors can be noticeably increased in conmparison with conventi onal
met hods. Further, when an evaluation function is approximted to a
quadratic curve and the conformty or non-conformty of capacitors is
judged by a plus or mnus sign of the quadratic coefficient of the

quadr ati c approximation 5 equati ona1X¥he judgenent of conform ng
capacitors can be very sinple. Furthernore,- if a method of quadratic
approximation is used, the total tendency can be grasped and a stable

j udgenent of conform ng capacitors can be nmade w t hout being affected by
tenporary noise. 10 Wil e the invention has been particularly shown
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of the 15 i nventi on. - WHAT ISCLAIMED IS: 1. . A nmethod for

i nspecting a caB§cHﬁﬂaqRFQF§e&ﬁnlﬁﬂgﬂQ PBnPoﬂ%q%/QF RbRE Rt 8RNy ¥ t he

capaci tor, quadratic coefficient of the quadratic approximation

5 - equation, the judgement of conforming capacitors can be
very simple. Furthermore, if a method of quadratic
approximation is'used, the total tendency can be grasped
and a stable judgement of conforming capacitors can be
made without being affected by temporary noise.

10 While the invention has been particularly shown and
described with reference to preferred embodiments, it will
be understood by those skilled in . the art that the
foregoing and other changes in form and details can be
made without departing from the épirit and ‘scope of the

15 invention:
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conpr|5|ng the steps of: 5 (a)  establishing a threshold current
‘value I[err] for the capacitor; (b) applying a direct-current voltage
to the capacitor; (c) neasuring the charging current n(t) of the 10
capacitor; (d) formulating an evaluation function n(t) using a logarithmc
val ue of the difference between the neasured current val ue n(t) and the

threshold current value I[err] or the difference bet ogarlthn1c-
val ues; and 15 (e) judging the.ppnfornmity or n 0 IpdiniRépiaded t he
capaci tor based on whether the above evaluation functio i ne

curved upward or downward with respect to change of Ioga mﬁm \2 A
met hod for inspecting a capacitor as clainmed 20 I n cI step

(c) includes approximating the evaluation function n(t) to a quadratic

curve and judgin e ger Bu gratlc coefficient of the quadratic
approxi mati on qugggb#—kgéé&ﬁg—ei—n1nus 3. A nethod for inspecting a

capacitor as clainmed 25 in claiml or 2, wherein the threshold current
value I[err] is determ ned by an insul ation resistance based on the kind of
capaci t or. 1. A method for inspecting a capacitor to determine

the conformity or non-conformity of the capacitor,
comprising the steps of:
S (a) establishing a threshold current value I, for
the capacitor;
(b) applying a direct-current voltage to the
capacitor; "
(c) measuring the charging current m(t) of the
10 capacitor;
(d) formulating an evaluation function n(t) using a
logarithmic value of the difference between the measured
. current value m(t) and the threshold current value I, or
the difference between their logarithmic values; and
15 : (e) judging the conformity or non-conformity of the
 capacitor based on whether ﬁhe above evaluation function
n(t) draws a line curved upward or downward with respect
to time.
o ckan}e of Iagaruehmc,
2. A method for inspecting a capac1tor as claimed
20 in claim 1, wherein step (c) includes approximating the
evaluation function n(t) to a quadratic curve and judging
whether the quadratic coefficient - of the quadratic

approximation equation is plus or minus.

3. A method for inspecting a capacitor as claimed
25 in claim 1 or 2, whe:ein the threshold current value I, is
determined by an insulation resistance based on the kind

of capacitor.
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