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* Plotting features
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/FuII-fieId data is becoming more readily available to analysts
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Calibration of material models to full-field date
IS a relatively new tool 6

Trying to develop standardized approach

Full-field data potentially allows for more
information to be extracted from a single
experiment

Reduce number of experiments needed
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/ VEM offers fast calibration to full-field data
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/' Digital Image Correlation (DIC) Drives the VFM Calibration Loop
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//'Selection Of Virtual Fields
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7 Pext = jI@ dr Pint(E) = LQ(E) Vw d)
I

o Virtual fields in VFEM must be kinematically admissible.
« In VEM, virtual fields are assigned prior to the optimization:

» Tested manually defined virtual fields for elastic-plastic problems[2]
Current Wy = COS (n_:) w0y = 23;}1

» Optimized virtual fields based on experimental noise[3]

« Better management of experimental noise
Future

« Focus on regions containing more informative material evolutions
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 Optimized virtual fields based on stress/stress sensitivity[4] :
:
|
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[2] J. Kim, et al., Exper. Mech. 2014, 54, 1189.

[3] S. Avril, et al., Comp. Mech. 2004, 34(6), 439.
[4] A. Marek, et al., Comp. Mech. 2017, 60, 409.




//VFM tools expanded to include temperature sensitivity

-4 Pine(p) = f a(p,Vsv): Vw d()
Q)

!

Pt (0, 0(x)) = f o (p,Vsv,0(x)): Ve d2

9
I
I
I
Collect I Project data onto Supply mesh to Perform VFM
experimental data : mesh input deck calibration
I
I
I




Phespheo Tmp rature Field

/D|g|tal Image and Temperature Data PrOJected onto Mesh

l T 4 280 [1]
ARt raby or s

" : tedtlss F -3 | 340

L) J

y;;} “1 IR RE ‘ §ad ", {'-.a“:?;;?
sl
1 1 1 1 1 1
-20 -10 o 10 20 an
X (mm)

w w w

40

material_*f
'''''' CSVFieldSeriesProjector{dic_
orojector.project_fields( '
vim_model

VFMUniaxlalTenslonModel(mat, projector)
vifm_model.prescribe_temperature( ' tem

T1lilll Tiiit
S SRR N S S S AR S
1L} |

oy : Two dimensional mesh
Digital image data received as .
: overlayed on point cloud
a point cloud

|2-least squares projection
data

maps cloud data to mesh




Synthetic uniaxial tension specimen used for testing

/ + Uniaxial tension test on rectangular bar specimen
Prescribed displacement

- Simulated data using j2 plasticity model with Johnson-Cook
temperature multiplier
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Fixed values demonstrate temperature-dependent effects

Calibrated for yield stress using VFM with prescribed
temperature

T=293.0 K
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'Temperature dependent VFM successfully calibrates
yield stress

Test data VFM w/o VFM w/ temperature
temperature
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Yield stress 2.00e8 1.20e8 1.99e8
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Summary

Full-field data is becoming more readily available to analysts
VFM offers fast calibration to full-field data by avoiding a full FE solve

Existing VFM tools in MatCal have been extended to include spatially

dependent temperature data

Effectiveness demonstrated through example calibration
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/ Digital Image Correlation (DIC) Drives the VFM Calibration Loop
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