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Material property evaluation of female breast tissue
by Finite Element eigenvalue analysis
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Introduction Aim of study

A Discomfortof breastmotion : verticalamplitude[1], frequency|2] A Experimentafree decayvs. FEeigenvalueanalysis
A FEsimulation geometry[4,5], materialparameterd 3] A Evaluatiorof | 2 dzyiriddokisof eachbreastseparately(N=108)

54 women
A 33.7+11.4 years
A bra size 75B to 95G

FE model Experimental free decay
A 3D scan: upright standing on turntable ) rissue - A Participants lifted their breasts
A Preprocessing: blender [4,5Patran2014.1 ...\ M  Bores ' with their hands as high as
A.NBIlIadg GAaadzSomms T - comfortable
A, 2dzy3Qa Y2 RdzZ dza XPap]i | e S (O | v A Highspeedamera (500 fps)
A Solver: MSC Nastran 2014.1 A= : N A Trajectories of left and right nipple
A Eigenvalue analysis (SOL103) ) U A Eigenfrequenciesalculated using

" upper extrema [2,7]

Material property adaptation Eigenfrequency and damping
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Results and discussion
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A Firsteigenmode similar to experiment A Threadpendulum rotated by

A E= O.ZQ]kPa(SOB) _to 2.48kPa(95C_3 _ :'@ *e approx. 5@of the vertical axis [P
A approximated as simple mass oscillator =.
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