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Abstract The feeder cable assembly is an automotive part used for telecommunication. If it malfunctions, the control
and safety of the automobile can be put at risk. ALT (Accelerated Life Testing) is a testing process for products in
which they are subjected to conditions (stress, strain, temperatures, etc.) in excess of their normal service parameters
in an attempt to uncover faults and potential modes of failure in a short amount of time. Failure is caused by defects
in the design, process, quality, or application of the part, and these defects are the underlying causes of failure or
which initiate a process leading to failure. Thermal shock occurs when a thermal gradient causes different parts of
an object to expand by different amounts. Thermal shock testing is performed to determine the ability of parts and
components to withstand sudden changes in temperature. In this research, the main causes of failure of the feeder
cable assembly were snapping, shorting and electro-pressure resistance failure. Using the Coffin-Manson model for
ALT, the normal conditions were from Tmax = 80C to Tmin = -40C, the accelerated testing conditions were from
Tmax = 120C to Tmin = -60C, the AF (Acceleration Factor) was 2.25 and the testing time was reduced from 1,000
cycles to 444 cycles. Using the Bxlife test, the number of samples was 5, the required life was B0.04%.10years, in
the acceleration condition, 747 cycles were obtained. After the thermal shock test under different conditions, the feeder
cable assembly was examined by a network analyzer and compared with the Weibull distribution modulus parameter.
The results obtained showed good results in acceleration life test mode. For the same reliability rate, the testing time
was decreased by a quarter using ALT.
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Table 1. Type of stress
Test Object Method
+ Relationship
ALT(Accelerated Life assumption by between
Life Test) using condition life/stress

+ Constant stress

Potential fault of + Complex
AST(Accelerated K . P
design or environment test
Stress Test) L .
estimation of finish + Step stress
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AF(Accelaration Factor) )]

. Life of nomal condition
Lifeof acceleration condition
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Table 4. Acceleration Factor of stress model

Fig. 3. Application of Stress Model Equation AF
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Table 2. Relationship between failure mechanism and Iring T= Tperp 5o : d
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Failure mechanism Permitted stress
Electromigration Current density
Temperature P =
Thermal shock Dissipated power 23 254 A&
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Table 3. Stress models
Model Equation Use <SINN (APRPRTRRIRT f Can TSR
Inverse - . Voltage
Power T=AV Bearing M ’ 12 ‘ T J_ 12 T, < 5Smin
. - y Semiconductor T, = 30min
Arrehenius | 7= Aexp|E/ (k7)) Battery 1 CYCLE
. A Temperature .
Iring = 751'1’[’9/ () Reaction Fig. 3. One cycle of thermal shock experiment.
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AF: Accelerate Factor
Tq: Stress test environment temperature
Ta: Operating use test environment temperature.

m: modulus by weibul
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n : sample number
r : failure number
x : cumulative failure rate
Lg : Life times

AF :

cycle :

acceleration Factor

real experimental cycle
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2. Remove Sleeve

3.Remove Body

4. External material make short

Fig. 7. Failure cause of short.
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Fig. 8. Failure cause of electric pressure resistance by
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Fig. 9. Reform of feeder cable assembly before and
after.
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Fig. 10. Electric pressure resistance by rainy season

Feeder cable assembly?] 17891915 @3 HEE=
A FAY & AAE 1G-S U 5 Aok At
EFS 434% S wAddS 4ok, 4



Feeder Cable Assembly2] 7F&S=A|AY 7

o
X
o

i)
fo
ol
ol

4.2 Coffin—Manson &l0f| 2|gt 7}& 2 Hl[1]

Coffin-Manson 2]ol| 2]3+ 7}&A|G+= ofgiel 2o

W, me ARG A2 el ARgskE AlE Fole
2& ARgste] Ak
ap— |22l
lar,
Table 5. Data for AF calculation(C)
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Table 6. Data for calculation of sample number

r 0

X 0.04% = 0.0004
L 360x5 = 1,800
AF 120/30

cycle 1,000
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Table 7. Data for calculation of sample number

r 0

X 0.04% = 0.0004
L 360x10 = 3,6000
AF 180/30

n 5
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Before experiment After experiment
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Fig 11. Before and after experiment of feeder cable

assembly
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Fig 12. Comparison of modulus and life distribution
before and after thermal shock experiment.
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