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Material characterisation for model calibration

• Empirical knowledge:  it is necessary to consider a certain diversity of stress and strain
states for material parameter identification to ensure a reliable virtual forming

• Big database: one material, around 60 quasi-homogeneous tests (room temperature, 
strain rate independence)

1.5 person.month for mechanical characterisation, 0.5 person.month for calibration

→ automatized testings (ETH Zürich, ... Lorient in some time)

• Smart database→ heterogeneous tests

Mafalda Gonçalves, Design of a novel heterogeneous mechanical test 
using topology optimation for sheet metal characterization, PhD 
Univeresidade de Aveiro (to be defended on 19 December 2024



Heterogeneous tests for thin metallic sheets

• Since the late 1990s, still in a state of creativity

• One contribution of Vform-xSteels project: TopOpt specimen

Mafalda Gonçalves, Design of a novel heterogeneous mechanical test 
using topology optimation for sheet metal characterization, PhD 
Univeresidade de Aveiro (to be defended on 19 December 2024
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An experimental database for 3 high strength steels
DP600 (0.8 mm), DP780 (1.5 mm), HF1050 (1 mm)

Mafalda Gonçalves et al., Assessing the potential of heterogeneous
mechanical tests for sheet metals through experimentally measured
full-fields, submitted in Exp. Mech. 2024

• TopOpt for the 3 materials: repeatability, robustness

Strain state in major-minor strains diagram

Buckling magnitude

r

Load-local displacement



Viscoplasticity

• Strain rate sensitivity of DP600 at room temperature: hydraulic bulge tests to investigate 
the strain rate range up to 80 s-1

• D-shape specimen (Jones et al., 2018)

Thibault Barret, Viscoplastic model calibration using heterogeneous
test, Metal Plasticity Seminar, Ghent, 2024



Increased strain rate sensitivity at high temperature

• Heterogeneous temperature and strain fields, with a tapered specimen

MaRco Rossi et al.,Thermomechanical characterization of high 
strength steel through inverse methods, SEM, 2024 



Research products generated by WP3



Perspectives

• More model calibration with heterogeneous testing

• Validation and application to virtual forming
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