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Charpy: classical dynamic test
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Charpy testing machine

Charpy instrumented curve
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ISP: DBTT shift for irradiated material
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Exercise Objective
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Possibilities with the platform
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Elasto-viscoplastic model 

with damage 

(Rousselier model)

Beremin model in post-processing
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Simulations results
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Force-displacement
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Simulations results
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Charpy energy and 

lateral expansion
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Simulations results
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50%

Probability of failure
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Simulations results

One point on DBTT 

curve
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Modules chaining
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One point on DBTT 

curve

SOTERIA Training School - September 2018 - Polytechnic University of Valencia



Materials definition
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One point on DBTT 

curve

 Yield stress:

𝑅 𝑝 = 𝜎𝑌0 𝑇 + 𝒏 ∗ 𝑄1 𝑇 (1 − 𝑒−𝑏1 𝑇 𝑝 )+𝑄2(1 − 𝑒−𝑏2 𝑇 𝑝 )

Fitted from 𝑅𝑝0.2 and 𝑅𝑚by 

[S. Renevey, 1997, thesis] [B. Tanguy, 2001, thesis]

𝜎𝑌0 𝑇 ≈ 𝑅𝑝0.2 𝑇 = 𝒂𝑹𝒑𝟎.𝟐 + 𝑏𝑅𝑝0.2 ∗ 𝑒−𝑐𝑇

 Flow stress:

Set tensile curve parameters here!

determined for H1BQ12 (16MND5)
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Charpy calculation

Set here the speed of the pendulum, 

final step and number of steps for calculation

 Viscoplasticity : ሶ𝑝 =
𝜎𝑒𝑞 − 𝑅(𝑝)

𝐾(𝑇)

𝑁(𝑇)

! Is fixed and included into Charpy calculation module

05/09/2018 SOTERIA Training School - September 2018 - Polytechnic University of Valencia 12



Beremin post-processing

 Beremin model

𝜎𝑤 = න
0

𝑉𝑝

𝜎𝐼𝑝
𝑚
𝑑𝑉

𝑉0

1/𝑚

𝑃𝑅 = 1 − exp −
𝜎𝑤
𝜎𝑢

𝑚

𝜎𝑢 = 𝑎𝜎𝑢 + 𝑏𝜎𝑢 ∗ 𝑒
0.025𝑇

𝜎𝑢 - the normalizing stress

𝜎𝑤 - the Weibull stress

𝑚 - the Weibull shape factor (𝑚 = 20)
𝑃𝑅 - probability to failure

𝑉0 - the elementary volume element

𝜎𝐼𝑝(𝑡) = max 𝜎𝐼𝑝(𝑡′) – effective failure stress

reference values  𝑎𝜎𝑢 𝑏𝜎𝑢

Set here the Beremin model parameters
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Execution procedure
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Output data

Find your output data here and export it
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Final goal

Estimation of the temperature shift due to irradiation

𝝓 = 𝟒, 𝟑 ∙ 𝟏𝟎𝟏𝟗𝒏/𝒄𝒎𝟐

equivalent to 40 years operation for 1300MWe
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Mini and sub-sized Charpy

• Transferability problem (Constraint 

effect)

• Empirical correlations only

• Absence of experimental data

• Parameters for local approach 

models

• Validated micro-mechanical 

model

• Good prediction of the 

irradiation effect


☺
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