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Introduction

Manufacturing processes for CFRP components are complex 

and may lead to defects, flaws…

The certification method is nowadays based on experimental 

testing.

At lower levels, conducting tests to statistically quantify the 

uncertainty, obtaining design allowables (DA).

The requirement of high number of samples limits the weight-

saving potential offered by the CFRPs.
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Aim of the research

HFM: Deterministic result

Design of experiments for the input material 

properties experimentally obtained.
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The generation of a model and simulation approach for the quantification 

of DA based on High fidelity models (HFM), with the same uncertainty.
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Model and simulation approach

Deterministic Validation

Mean value of the input parameters.

Compare simulated load-displacement 
curves to experimental averages.

Non-deterministic Validation

Conduct Monte Carlo sampling using 
statistical distributions of input parameters.

Compare simulation results to experimental 
data distributions.

Area method

Hypothesis Tests
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Validate the HFM accurately predicts 

the average behavior of the test 

specimens.

Validate the model’s ability to account 
for variability and uncertainty in input 
parameters.
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Single Lap Shear
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Non-stochastic parameters

𝜈23 = 0.45 (assumed)

𝐾 = 1.000.000

Deterministic validation

1 simulation with mean values

Non-deterministic validation

Desing of experiments 100 sim.
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Load curves
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Criterion: Error < 5% 
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Distribution
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Distribution
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Hypothesis test

Kolmogorov-Smirnov

Anderson-Darling

Cramer-Von Mises

Case KV AD CV

p-value 0.962 0.895 0.855

Interval confidence 95%;
p-value > 0.05
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Reduce computational cost: Size batch effect
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𝐾𝐷𝐹 =
𝐵 𝑣𝑎𝑙𝑢𝑒

ҧ𝜏

By bootsraping sampling generate 10000 batch of each side.
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In deep
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