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Cable Wiring Design Technology to Efficiently Ensure Long-Term Reliability of Electrical Equipment

RAEE  {£E3X HASEBE Yoshifumi FeyiN 52 MORIMOTO Jun
BESEBICEWT, BRESVYENLREATEIZF—IBRTHDIT—JILIE, BEROAHIPICEHRUIISE, BOKR

LOEHICE > THIiR I 28 ZNnh$H 2, LU, ERIENICKRUBVW EZ2HEmOFHMEERTREERT 5icid, &V
RREEIDEE LD, HERAOEERZR LI BICE, RETERET, MRUICKWT—TILEEEL, BYGREET
[T S Y ALY g

2Ty () 1E, iU T, BRICEEINT —T7ILH KR T 2 X TOREMEIHZ TR 2Rz F Ui,
T L OEMEENMEELTWSREZE B UBERTFREERI2ICckD, RERICHITBHETETOREMD
HOFRANFREE B e, COKIMERBFEORBRRICERL, ERMAMZKRICHLETE2RIAHDFSNT,

Cablesinstalled in an electrical product play a key role in the transmission of electrical signals and electricity between product constituent compo-
nents. If a cable connected to moving mechanical parts of the component deteriorates due to repeated bending, it could result in cable disconnection.
Because long-term testing is required, it is difficult to confirm whether disconnection occurs during the operating lifetime via prototype testing , so
selection of both durable wire material and appropriate cable routing at the cable design phase is essential to improve product development efficiency.

With this in mind, Toshiba Tec Corporation has developed technology capable of predicting the number of bending cycles leading to fracture and/
or disconnection of cables in products through the application of a numerical analysis method that takes into consideration cable bending operation

stopping time. This technology has been applied to actual product development and is significantly contributing to improving bending durability.
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MP-10 multi-terminal
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Maxwell model for stress relaxation in flexible printed circuit (FPC)
and stress relaxation curve

vl

cfics e
‘ BIERT T e
l = TGHRIE On0 R IGRIEOA’
‘ / 0FH l o g

(a) AIREELBWES (b) FRKEHLHBIHE

3. EREEOBEICKBIEADT AV IVDE

JE il AR DY A 2L E DR LT L EQINTHARIEZ, TEIFER OBk
D, [IRFHED RGBT, 525560 PRE 8D,

Relationship between stress and strain with and without time
interval during stress cycles of FPCs
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Effect of time interval on number of bending cycles to fracture
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Results obtained by three-point bending tests
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Outline of bending fatigue tests
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Stress amplitude-number of cycles to failure (S-N) curve
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Comparison of predicted and measured number of bending cycles
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Comparison of FPC routes before and after FPC stress analyses
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Comparison of predicted number of bending cycles to fracture before
and after FPC route change
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