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2. Strain Invariant Failure Theory (SIFT)
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Macro-mechanical Analysis

FE modeling & analysis of
composite structures

/

Input the Mechanical
Strain Amplification Factors
(MSAF)

/._

v

|

Extract the strain components
in each layer

Micro-mechanical Modification

1

.

o i

Calculate
effective strain invariants

(J1™ &m™ &m )sq Hx, b

Micro-mechanical Analysis

FE modeling & analysis of RVE
(Square, Hexagonal, Diamond)

v

Extract the strain components
in fiber and matrix phase

v

Input the
critical strain invariants

( Jl-crmr Evm-crmr E\/m-crf )

[

Calculate failure indices
of fiber & matrix phase

!

<

Calculate statistical parameters

{

Statistical Analysis

Anderson-Darling (A-D)
Goodness of fit test

Determination of
Probability distribution

Predict PDF & CDF

.

Probabilistic failure evaluation
 (F1)o.90, 095 (Pfo.go, 0.5

Fig. 4 S84 42 Piol W seas daelZo Be A%
Normal Extreme Value Weibull
Ply Distribution Distribution Distribution
90% F.L 95% F.L 90% F.L 95% F.IL 90% F.I 95% F.L
1 0.9011 0.9553 0.8569 0.8844 0.8369 0.8857
2 1.3125 1.3939 1.2423 1.2827 1.2178 1.2924
3 0.9011 0.9554 0.8569 0.8844 0.8369 0.8857
4 0.3342 0.3517 0.3240 0.3338 0.3118 0.3264
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