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Weibull EU Headlight Requirement
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How Do You Interpret the Red Line?

Case A: Curved Downward Case B: Curved Upward
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Chapter 4

Predictions with Seasonal Usage & Production, el
Warranty Limits, & Parts Replacements.
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Bl 4.7.1* Monte Carlo Simulation

*Monte Carlo simulations use random numbers and convert them into random
events like time-to-failure.

*We convert random numbers into random events like time-to-failure. There are
many ways but the most popular used the CDF inversely.

o Over Temperature Weibull =
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Bl 4.5.2 Maintainability Rhythm

Converted to Cost
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. 5.2 Likelihood Contours

Likelihood Contour (RBAmd Fit)
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Find Highest Likelihood Solution for Data Set

Beta=4, L = 0.006x0.014x0.03
L=2.5E-06

|Eta45.1 7172:Beta2.738571

Beta=2

L = 2.9E-06
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[Etad7.81413:Betad |

—}— Best Fit
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Precise Plot Reading

Set3 - Eta4s3.

X 20, Y
X =40, Y
X 60, Y

Likeli1hood

Log(L)

Set4 - Etadr.

X =20, Y =
X =40, Y =
X =60, Y =
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Log(L) =
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X =60, Y
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Log(L)
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2000 Monte Carlo Samples
Eta=5, Beta = 3, n=6
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+ 4995 Suspensions
Dauser Shift - Gear Failures | with Ages Unknown
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Plot failures only (Red line)

Do the Dauser Shift (Purple)

Blue is if all suspensions were before the first Failure.

Right shift is if all of the suspensions were at the last failure. This will be the graphical
solution, so is the maximum we could get.
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Risks of just jusing the Best PVE as sole criteria to pick a model.

1000 Monte Carlo runs were made with 100 failures. The random numbers were first used to generate
LogNormal curves, and the same random numbers used to generate Weibull 2 Parameter curves. Then
the PVE was calculated for each model on each set. This is the result

Choosing distribution based on best PVE Value
n=100, MC Runs = 1000

o W2P data + LN Data O W2P Data, LN Best Fit + LN Data, W2P Best Fit

1

0.9

W2P PVE
Incorrect distribution picked 6.8% of the time, using Max PVE as criteria

For sets with 100 occurrences, Using the best PVE picked the correct model 93.2% of the time.
Then this was repeated with only 21 failures



Choosing distribution based on best PVE Value
n=21, MC Runs = 1000

o W2P data + LN Data O W2P Data, LN Best Fit + LN Data, W2P Best Fit

W2P PVE
Incorrect distribution picked 45.1% of the time, using Max PVE as criteria

Using the best PVE picked the correct model only 55% of the time. If you wanted to use PVE
and be 90% sure of picking the best model, you would have to have one PVE be at least 50%
better (e.g. LN is 10%, W2P is 60%) to be 90% sure that W2P is the better fit. With this criteria,
on the samples, the correct pick was done 25% of the time, an incorrect pick was done 10% of
the time, and 65% of the time the best distribution could not be determined (That is, the two
PVEs varied, but not by 50%)

Chapter 6

Ranking B1 Gives C=-95 & C=+95
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Monte Carlo Results
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0 failure, 3 parts, 90% confidence, =2, 7=500
438 438 438 1314 test hours
Actual results. Run all to failure to check failure mode

350 8 550 % 800 % 1700 ours

Had failure on 0 filure test.
Ran all to failure and plot

Wirr/e%e=Tm-90 Prior Design: Eta=500, beta =2
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6.17.1 Accelerated Step-Stress
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Chapter 7

7.3.1 Beta-Binomial Bounds
\ Plotting Them Correctly
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1) Put Double-Sided Confidence Around Merged Set
2) Significant Difference If Individual Fit Lines Outside
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) 7:5.3 Likelihood Contour Test

Test Results
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COX’S LEUKAEMIA DATA
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Note: This data set is available under the dice icon in SSW as a special data set.



Options ... Plot / Report ...
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Note: SuperSMITH(r) is the only Weibull software that can plot the data points on the pdf curve
like this.



Chapter 9

R&D Test Rehablhty Growth
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Warranty Format Data
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C-A is Best Practice for Predicting
Warranty Claims by Calendar month

Warranty Format Data for Forecasting Claims
Extrapolation to 28,000 Hours Indicates 12 Claims Next Month
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