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Introduction
Evolution of the temperature during a cyclic loading

f! -
- ____:_ -
|
.m .|'.1.|:|—
C N
I 2 I
38
¢ O
' ~ Return to
/\ P by thermal
0, .~ equilibrium
A 3
AO, —
the 30
0=T-T, (°C) T, —
2Eil:l EEIII:I 4|:III:I EI:III:I BEIII:I 1 I:I::II:I 1 E:II

[Luong,1998], [Risitano, 2000], ... _
time (s) 2




Trend of the mean temperature drift
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{ Objectives }




Thermodynamic aspects

1-Small Perturbation Hypothesis (SPH)
2-Fatigue : quasi-static process
GSM formalism

pCT —div(k:gradT)=d, +s,, +%+ r,

Thermal aspects

1D diffusion problem
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Image processing (1D)
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o(x,t)= P (X)f + pz(x)J+ lo3(x)cos(27rth) +p, (x)sin(Zm‘Lt}
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Data processing validation (1D)
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Distribution of during a loading block
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Mean profiles of <_ > for different loading blocks

Gauge part of the sample (10mm)
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First trial of 2D distribution of dissipation
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Crack onset
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Failure ; bloc# 15

localization of
crack onset
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Block 3

2D distribution of thermoelastic source
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Block 15: failure

range della sorgente termoelastica mediata nel tempo
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Concluding comments

> Image processing : s, , d, separately identified (|s,,.| >> d,)
» Thermoelastic coupling < state équation

» Dissipation < evolution equation

> Fatigue limit : ?7?2

heterogeneous fatigue tests
1D, 2D (near future)
(OD : Int. J. of Fatigue 2004)

Local analysis : material/structure

DIC + IRT : combined image processing
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