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This paper is a case study of reliability assessment with field warranty data of Clutch Master Cylinder (CMC) in hydraulic

clutch system. We estimate lifetime distribution using field warranty data which contain much useful information for understanding

reliability of the system in the real-world environments. However, the estimated parameters are far from existing reference values,

which seems to be caused right censored field warranty data. To modify the parameters, we use the information of the durability

test which is performed to verify that the lifetime of the item meets the required level. After that, we can observe that the

modified parameters are closer to the existing reference values. This case study shows a possible idea to supplement lack of

right censored field warranty data and its applicability.
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Prhshe AL e FLE GR7E HAT
A5 REYAEE NHY GIHE A5l AAAE)

THAE(life data)E TR o] d FHARES Hvf o]
Aol AR FaE = £ A (life testing)o] 2]
doyA A, vl & A ARRE = HAoAM FHEE A
o] UnkA ot}

Apgak F-F] g AAA R AFG FHAES 7
gsto] dFFEY] WS BAshs 7S S3atal
o5 FAatar 1 AAE AAEoRt AFsAt sl W
S & Q7] el Aol o3 A A E(life
testing data)S SW3p= Zlo] 12| ofHA gom, A%
A5 (field data)F A Asak A & BFFEE Fako]

2] WA S (warranty claim data)E &3 5 Q&
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<Figure 1> Structure of Hydraulic Clutch System
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<Figure 2> The Overview of C10 Rig Test

<Table 1> The Specification for CMC Durability Test

Temperature Cycle cycle/Hr
30T 5,000 600
20C 30,000 2,000
100C 75,000 2,000
120C 10,000 2,000
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Regression Analysis: f_meter versus period

The regression edquation is
f_meter = 49.1 period

Predictor Coef SE Coef 2 P
Noconstant

period 49.143 1.379 35.63 0.000
5 = 13683

<Figure 3> Regression Analysis for Vehicle Type A
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Censoring Information
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Estimation Method: Least Squares (failure time(X) on rank(¥))
Distribution: Weibull

Parameter Estimates

Standard 95.0% Normal CI
Parameter Estinate Error Lower Upper
Shape 0.91717 0.03087 0.85862 0.97971
Scale 16079.7 818.9 14552.2 17767.6

Log-Likelihood = -5478,328

<Figure 4> Parameter Estimation for Vehicle Type A
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