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and Design of Accelerated Test Methods '
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2 Understanding and Designing an Activity Schedule M “
* for Current Situation

In order to wunderstand the detailed failure modes of breaker
mechanisms deteriorated by aging, failure modes were extracted

from finding of the detailed surveys conducted at the Central
Research Institute for last 10 years.
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(2) study Survey
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(3)  Even weighting

£ 4

Measure and score reductions in the switching force by the factor erasure
[method and scored for the ipurpose of weighting the basic events.
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(4) Expansion of events with larger weights and experiment planning.

Expand the events with larger weights in an FT analysis
diagram on the basis of analyses of the components of the
substances adhering to the electrodes, etc.
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| ¢|Study of Countermeasures J

Although D x E was determined to be highly significant

Iinag:h A and B significant with a 5% level of significance

as a result of variance analysis, prepare an anlysis

Winds | No winds ] (¢}

L

a result of testing, D x E was |
ound highly significant, and A and

of variance table by pooling C and B x D as errors B significant with a 5% level of
because they have a variance ratio of 2 or less ‘
Sum o Degrees |Unbiased| Yariance (Optimal levels of A, B, and D x E for increasing
T F‘C“’B' squares bf freedom variance] _ratio switching force) ’ q?
RSk 3396 |y 33.00 | jov° e LIV X - N
mbient MG o = > = )
temperature B 27.5% ! 27.5¢ 7.0 ‘ 17 \ 3
silicond P - ’ 7. $ %3
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AS (ASP) accelerated deterioration test

<>

(Test title: Staining test)

>

£
Perform testing with the switching window being set in V \
e e———
i 2

the assembied state under the conditions specified below.
The switching force after the test must not exceed 30 kgf.

Ambient temperature 700C

rborne silicon quantity 3.0 mg/m’
Current Rated current
Voitage Rated voltage

Test duration 1,000 hours .

——

‘(Device setup)

(Airborne silicon dimension)

I )
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(—@S failure mechanisms and accelerated deterioration testing. JL

and loss of the vacuum in vacuum valves were established in the same way as for A

Test conditions for the accelerated deterioration tests regarding neated sliding contact?( w
(ASP). The tests are summarized below. 3

J

i Mechanism of heating of sliding contacts—

IL O(Eb!iiecm; Sﬁys:t!meﬂ l + [u" (g:z:::ﬂy stem l—ﬂr {ll. Result system j

- — reemmccemmccam——aaa.y
P 'Tm—plated male Sud}n'g contacts Vo - !
] - Sliding caused by | Tin plating sliding | \
=32 contact surface switching action s g !
5 % - ?hdmg caused bv ! 1
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- o Female contact -?-lmegfir :“L’e ' l[Expansion of the temale : | |
: 23 ade of tough Pitch e " anetgization ! llcontact due to the Sl
| § copper ] - Ambient temperatud e L eTmenon ' :
AL Male(;:pnt?ctg g 5u) H !Loss of contact ] :
-4 in platin (S v ET Ty —raaru i)

2= e A il

A Sl ’
. Female contact Heating duet to increased
Terminal aushing (tough pitch copper, tin plating 5 u) COntact resistance

L

Expand the stresses on the cause system in thesé mechanisms to the level of basic
events as with AS and ASP, and experiment by assigning these basic events at level 2 to’
determine the optimal level of occurrence of heating of the sliding contacts, thereby
designing the conditions for accelerated deterioration.

/ \
| 7 |Reflections and Future Approaches |
| | &1 Effects |
-
( B —{ Reflections D
- The mechanism of increased _ . N
switching force in AS (ASP) could - Failure to determine the acceleration in
be identified. accelerated deterioration testing.
iabili - Insufficient understanding of the prevailing
- A rel@bxhty for AS (ASP) could be ambient conditions in the field.
conceived.
i - Inability to establish VS accelerated
- deteri i i ditions.
| As (ASP) }--v--LSt:;imng test | eterioration testing condi

N\

—-C Future approaches

- Study the acceleration irr accelerated ]
jeterioration tests and review the post-testing
- quality requirements (specifications).
; " ) - Examine the prevailing ambient conditions in
[ﬂStandardxzanon—I the fieid to study modifications to the
accelerated deterioration testing conditicns.

-  Preparation of an accelerated

. ; - High-tem heat cycle testing, vacuum
deterioration tesung(&n anual corgrosi:n g:;tait:;,eetc. arey conce'sv'agle as
ay 1936) VS accelerated deterioration tests. 'D‘eSLgn
- Reflection in AS (ASP) equipment their testing conditions through devising
| 'specifications (July 1986) experiments. '
- Establish reliability tests for other equipment
. as well,

- Reflect the mechanisms of deterioration as
identified in the practice of field deteriorasion
diagnostics. |
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