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Charpy: classical dynamic test
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ISP: DBTT shift for imradiated material
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Exercise Objective @E RIA
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Possibllifies with the platform

Boundary conditions:
DX=0, DY=0, DZ=0

Notch __
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Symmetry .
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Boundary conditions:
DX=0, DZ=0 \Ll
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Impact velocity (DY=5 m/s)
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Symmetry in Z-plane (DZ=0)

Elasto-viscoplastic model
with damage
(Rousselier model)

Beremin model in post-processing
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Simulations results

Force-displacement
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Simulations results @ERIA

Charpy energy and

lateral expansion |
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Simulations results
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Simulations results

One point on DBTT
 curve
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Modules chaining

@ Study ‘ & Chain

& Data Run Graphicsl

Module Tree View Module Help
Modules | — Module:
~ &8 RPV |nModule.FractureBn
b 58 RPV3 Author:

~ £8 MechanicalSimulationModule
v & FlowBehaviour
b %8 Aggregate
b £8 Homogenisation |Ol.01.00
b & Correlation
= & TensileCurve

|A. Marchenko, F. La

Version:

End Module:

l S Analytical | |True

™ Experimental Short Documentati

< (& FractureBehaviour Beremin post-proce
b 58 Correlation

b %8 CTLocalApproach

&z Beremin

b 58 SubModelling 1 Full Documentation
> 8 INTERNALS - @

Selected Modules
Chain

MechanicalSimulationModule.FlowBehaviour.TensileCurve.Analytical ([INNNREIRIELEDEBEE
MechanicalSimulationModule.FractureBehaviour.CharpylLocalApproach.CharpyCaleulation (NG
MechanicalSimulationModule.FractureBehaviour.CharpyLocalApproach.FostProcessor.Beremin [
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Materials definition $SOTERIA

Study Run Options Help

AFEuBEd |[2ub0FQ -
Run  Graphics | I Set tensile curve parameters here! I

& Study & Chain ‘ & Data

Data Tree View User Profile
Object ‘Value |Units ‘Clas ‘Access leve user - ‘
-~ B Analytical }éfEdMo'“ user Hide non-accessible objects

< Yield_stress & /Analy‘ticaL_... user
n @ 12 Coefficient  user Actions ‘
A_Rp02 @ 430 MPa Stress user |4 Edit ‘ G Dump ‘
remperature @ - 1207 Temperature. user Import | Export |
I Plot

O Yield stress: oyo(T) = Rpo2(T) = @ppoz + brpo2 * e "

Q Flow stress:  R(p) = ayo(T) + n* [Q(T)(1 — e 21MP)+Q, (1 — e~ 02(T)P) |

Fitted from Rpo.2 and Ry, by
[S. Renevey, 1997, thesis] [B. Tanguy, 2001, thesis]

determined for HIBQ12 (16 MND5)
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Charpy calculation $OTERIA

Set here the speed of the pendulum,

@ Stdy @ Chain | @ Data [Run Graphics | final step and number of steps for calculatign
Data Tree View User Profile
Object |Value ‘Units ‘CLass ‘94&:55 lev expert "
v Experimental PerfectMo.../user Hide non-accessible objects
temperature @ -120 °C Temperatuye user
< tensile_curve_exp @ TensileCyr... user Actions :
A @ 2.36e+05 MPa j expert | Edit ‘ _s#Dump ‘
B 9 459 MPa$\cdot... Coefficient  user Import ‘ Export ‘
poisson @ o3 Cogfficient  user ;
tensile_curve @ .. user Clot
- % CharpyCalculation user

Short Documentation

- charpy_calculation ¥ AsterComp... ) "
Machine @ dsp0809486 String User A spenﬁc_cLass for the definition of the needed parameters to launch aster
computations
tracelog V] 0 Integer expert
User & d93376 String user
Memory @ 256 Integer expert
ExePath V] PerfectFile  user
time @ 4000 Integer expert
¥ charpy-loading V] CharpylLoa... user
Disp_rate @ o0.0016 mm/s Coefficient  user
Disp_max & l.ee-06 mm Coefficient  user Full Documentation
Steps & 1000 steps Integer expert @ ‘ @&

N(T
Oeq —R(p) S

K(T)

O Viscoplasticity : p =

lIs fixed and included into Charpy calculation module
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Beremin post-processing

Set here the Beremin model parameters

Pr=1—exp|—

O-u -

05/09/2018

- Beremin PerfectMo... user
¥ beremin v Beremin user
Vo & o0.0001 nm? Volume user
quantile v TableCoeffi... user
m @ 20 Coefficient  user
sigma_u @ 2647 MPa Stress user
¥ beremin_calculation @ AsterComp... user
Machine @ dsp0809486 String user
tracelog v 0 Integer expert
User & do3376 String user
Memory @ 256 Mo Integer expert
ExePath v PerfectFile  user
time | @ 1000 5 Integer expert
[ _Beremin model -
o\ g, - the normalizing stress

o,, - the Weibull stress

Ou m - the Weibull shape factor (m = 20)
dv1/m P, - probability to failure
Gy — V, - the elementary volume element
Ip V, 0 y

61, (t) = max oy, (t") — effective failure stress

Asu bgy, reference values
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Execution procedure

Study Run Options Help

N duwlbEd [Cu>0d Q9
O Study O Chain O Data .Runlﬁﬂphi:s]

Running status

ToughnessModule FlowBehaviour. TensileCurve. Analytical

ToughnessMedule FraciureBehaviour. Charpyl ocalApproach. CharpyCalculation _

ToughnessModule FractureBeh aviour. Charpyl ocalApproach. PostProcessor Beremin _

Exacution follow=up
= Ched klng Inputs J
oK

»» Copying the study into work template femp/perfectjob_GQo3MO

== Execution of Code_Aster - "od fump/perfectjob GQo3MO: homel/d233T6/opu/Salome_Meca_2015//V2015. 2/ ools/Code_aster_frontend-20152/bin/a

> Module characteristics:
=x name:
FMM.RPY. ToughnessModule FractureBet
== yersion
0L.01.00
=» short dooumentation:

Infaimatian

53' Computation result:

Beremin post-processing Is succe EEFUI.I.'}( finished
= author:

5. Bugat | - Dk- -
=> execution output:

B Emm——————

= Btart of module PMM.RFV. ToughnessModule FractureBehaviour.CharpyLocalApproach. FostProcessor Beremin
P — =

> Checking Inputs ...
oK

»= Copying the study into work template /imp/perfectjob_lclLil

*» Execution of Code_Aster - ‘cd /tmp/perfectjob_lc ILHL; fhome/dS 3376/ opt/Salome_Meca_2015/N 2015_2Mtools/Code_aster _frontend-20152/binfas_n

| aj
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Output data

Study Run Options Help

my_new_study [modified] - Perspycace

&% 39 @049

U QmQ

Data Tree View

& Study & Chain @ Data ‘ @ Run  Graphics |

I — 1 1 L 1 1 L
| Find your output datahere and export |

User Profile
Object |VaLue |Un|ts |Class |Access expert

M ‘

b 8 Analytical
b ™5 CharpyCalculation
= ™ Beremin
b beremin v

charpy-curve
charpy_rupture o]
result_file

b beremin = erComp...

PerfectMo... user Hi
PerfectMo. . user
PerfectMo,.. user ctions
Beremin user

fion-accessible objects

[A Edit _gaDump

Import Export

TableCoeffi... use. g

TableCoeffi... user
PerfectFile

Short Documentation

A class for table of numerical values

Full Documentation

[i
-

Value

# [TIME] [PROBABILITY] [DISPLACEMENT] [FORCE] [ENERGIE] [EXPANSION]
# (s) () (mm) (kN) (1) (mm}

0.90.00.00.00.00.0

1.6e-06 0.0 0.008 0.563291165812 0.00225316466325 0.0009309328729%
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Final goal

Estimation of the temperature shift due to irradiation
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Mini and sub-sized Charpy

. Validated micro-mechanical « Transferability problem (Constraint
model effec’r)

. Good prediction of the « Empirical correlations only
irradiation effect - Absence of experimental data

« Parameters for local approach

p models
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