@ % University of

WAs Jl

© Leicester

What 0s sour and what
validating metal processing

Hongbiao Dong (HonQ)
University of Leicester, UK

Third International workshop on validation of computational
mechanics models,
12h June, 2014 at thBleusRathausMunchen



# University of

% Leicester Weldmg Process

=

v




Multi -scale challenge of metal processing (solidification

and Iits aQEIication IN casting and weldingz
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energetic and kinetic properties of S/
are determined by atomic scale
processes acting over thanemeter
scale with widthWV of the real S/L
interface.

W is threeorders of magnitude smalle
than the curvature of the dendritic tip

(r),

Dendritic tip radiuqr) is one or two
orders of magnitude smaller than the
thickness of the solute diffusion
boundary layerlj .
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Multi -scale challenge of metal processing (solidification

and Its aEEIication IN casting and Weldingz

energetic and kinetic properties of S/
are determined by atomic scale
processes acting over thanemeter
scale with widthWV of the real S/L
interface.

W is threeorders of magnitude smalle
than the curvature of the dendritic tip

(r),

Dendritictip (r) is one or two orders o
maghnitude smaller than the thickness
of the solute diffusion boundary layer
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Phase field simulations of
dendritic growth use a microscop
interface width(Wgg).

W >>W and is just small
enough to resolve the curvature ¢
the advancing crystals, but large
enough to render the computatiol
tractable.
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Modelling linking and Integration :
EU FP7 Project in Muiscale Modelling of Welding
U. Leicester, UK KTH, Sweden ISPL, Poland
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U. Oxford, UK TWI, UK EPFL , Switzerland
TUDelft, Netherlands Tata Steel
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Phenonmena can be validated (2 examples)

sample
X-rays Radiography/
tomography
NP
180" topography.

Aln-situ SR radiography ( 1998NTNU (ESRP))

- 2D, direct,Dr, ~ 1.2em/ Dt, ~ 0.1 s, good dynamic absorption/refraction contrast, alloys
- s/l-interface, solute boundary, hydrodynamics
- 2008: Performed by > 12 groups world wide

AUItra-fast insitu SR tomography (2004NPG [ESRF))
- 3D indirect,Dr,, ~ 3em/ Dt, ~ 10 s, absorption/refraction contrast, alloys; 0.3
- s/l-interface, final stages of solidification (hot tears, porosity, precipitates)

X-ray imaging techniques
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An Industrialscale arevelding setup

Lincoln
Powertec 231 remotely
welding controlled metal
| machine active gas (MAG)
10mm thicknes
steel plate
Beam
Source Detector
Return current
Insulating plate
Beamline sample stage
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