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N : Digital Image Correlation (DIC) Simulations
Motivation & Introduction . i . . « 2 step non-linear steady state model
| | | DIC gives full field in sighed in deformations: Quarter Model (convergence study)
Previous steering experiment showed: _ * Prediction of roller deformation matches
* More data points to correlate to the model + Convergence study the magnitude of the path deviation

+ 10x reduction in minimal steering radii
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» Possibility to estimate influence of friction « Load deflection observed in the steering experiments
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Curve length [mm] FUJIFILM Prescale super low pressure Contour Plogy 1.50 _ ,
(LLW) [0.5-2.5 MPa] was used dutilizing a -omee: IERISERERRIEEEREE 120 Previous experiments showed that the
_ high-resolution scanner (3200dpi). | 0.72 o 090 compliant roller has a huge influence while
Hypothesis & Approach | = 060 steering small radii using AFP. In order to
The path deviation is a combination of rigid ” e | E;E 000k N p_rec.hct what impact .geometry, material,
transformation and rubber deformation while z " % b N 024 6 EImuI::MEHED friction and the steering path have, the
steering £ o contactlength fmm] compliant roller of the Mikrosam AFP system
' NS < Dmiacement(Y] el was modeled using HyperWorks.
To investigate that the compliant roller will be TR Analysis system E 6-\ . . .
o deled and validated . e Pessrs B 55 The simulations show good agreement with
o | - = 0.408 T 3 | the experiments conducted. At steering
* Geometry validation using full 3D scan & P E b 2 f/ radii < 100mm the compliant roller accounts
regular caliper measurements. -tﬂﬂﬂ %,.:,.;,131;51;43114:[,4:35155;4?113,[, for ~1mm of the measured path deviation
» Element size convergent study on quarter Geometry confirmation Qut-of-plane Displacement [mm] were the nip point difference accounts for
size roller model (Static compaction) . Calipers 1000 ~0.5mm. In future work this can be used to
. . . S60-T 7mm '
 Full steering model Quasi-static 000 . St%*dy the trade ,Of d_n‘ferent harpe§ses and
« Keyence 3D scanner 200 — >560-T/mm thicknesses to minimize path deviation.
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