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Modelagem: vibracao de vigas [livre + peq. desloc.]: equilibrio e cinematica
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Vibracao de viga engastada: condi¢cdes de contorno

* Condigoes de contorno:
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Analise: Adicionando massa no extremo livre, G c

w(0,t) =0
w'(0,t) =0
w'(L,t) =0

Ew"(L,t) = Gwi(L, t)
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SINTESE INTERDISCIPLINAR: nano-balanga e A= anr
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Viga opera na freqliéncia natural via circuito oscilador
* Anticorpo anti-insulina é imobilizado no sensor

* Sensor € imerso na solucao teste

* Insulina se liga ao anticorpo aumentando massa

* Insulina é detectada por um contador de frequéncia.

Af=217Hz, Am=0,45821E-15g

e contra 0,595E-15g experimental

Dimensdes tipicas:
H=0,2-1um
B=20-100um

L=100-500 m Sensors and Actuators A 130-131 (2006) 105-110, A self-excited micro cantilever
biosensor actuated by PZT using the mass micro balancing technique, Y. @ee, G. Lim,
W. Moon



Interdisciplinar: modelagem e analise do coracao humano: mec. + elétr. + fluidos

FIGURE 1. Solid model of the human heart used as the basis
for our improved model. It was created from computed to-
mography and magnetic resonance imaging; adapted with
permission from (Zygote Media Group and Inc., 2014).
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Human Cardiac Function Simulator for the Optimal Design of a Novel
Annuloplasty Ring with a Sub-valvular Element for Correction of Ischemic
Mitral Regurgitation
Brian Baitararon,' Ivan Costa,” Josern R. Leacw,” Lix Cnuan Lee,* Martiy Gener, ™
ARNAUD ToUTAIN,® JoNATHAN F. Wink,” ManveL K. Rauscn,* Nuno Resero,'

Gasrier Aceveno-BoLtox, ™ Evtes Kunt,* Jose L. Navia,” and Juuws M. Guecione®'?

FIGURE 4. Mechanical finite element model of the human
heart discretized with 449,560 linear tetrahedral elements,
12,915 linear quadrilateral shells, 7577 linear triangular shells,
636 linear truss elements, 16,824 rigid triangular elements,
130,290 nodes, and 443,564 mechanical degrees of freedom.
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Uso de capacetes de bicicletas protegem contra:

> dano no cérebro (-) e fraturas (+)
> reducao de tensdes de 80 MPa para 15 MPa

Helmet

V=53 m/s v,
W, =4.7 rad/s w

7.2mls V. =43m/s
1.8 rad/s w,,, =2.2radls
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M. Fahlstedt et al., The protective effect of a helmet in three écycle accidents—A
finite element study, Accident Analysis and Prevention 91, p 135-143, 2016
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27.0 km/h =7.5m/s
25.2 km/h=7.0 m/s

Flat + Kerbstone R = 15 mm
Flat + Hemispherical R = 50 mm

Type Origin EXPEC RESULTS
AGV K3 IMP pRaRa R oy
Shark $700 IMP YA Aok oy
LS2 FF358 IMP TIYrYy  4starsinEU
Protork Evolution 3G BR Pkg e
EBF Rox BR 0
Taurus San Marino BR 0

EBF E8 BR 0
NORISK FF391 IMP 0
Protork Liberty 4 BR -

Taurus Zaref BR 0
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Figure 17. Comparison between experimental and numerical data for impact at point B.
EPS: expanded polystyrene.

D. Blanco et al., Design of na innovative
optimized motorcycle helmet, J Sports
Engineering and Tec2£ logy, DOI

10.1177/175433711 748



Metamateriais [futuro]

Metamateriais: propriedades
macroscopicas vém + de sua
subestrutura e — da composicao quimica



Trabalho do musculo convertido para salto, com g afetando modelo e protétipo

E, =mgh W = Fd

70 kg 70cm

3g 59 cm

40 mg 30cm

0,49 mg 20cm

D.W. Thompson, 1942, Apud R. Carr, Anthropometric modelling of S
the human vertical jump, Ph.D. Thesis, University of British
Columbia, 1994

Todos os animais, conquanto
de mesmo estilo, com suas
alavancas na mesma
proporcdo, devem saltar nao
a mesma posicao relativa,
mas a mesma posicao de
fato.

e Altura do salto nao
depende da massa

* Peso difere por mais de
100 milhdes






Deformacao estrutural programada

GMSIE LAB

Quasi-Static test: 0.5 mm/min

Carbonkiber Tube
Wall Thickness: 2.38 mm
Staching Sequence: [+45/0/+45/0/£45/0/145]

Tube's ends condition: (flat)-(45 degree chamfer)
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Barra de Hopkinson: sintese como um
ato de engenharia
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www.youtube.com/watch?v=IXyG68 caV4 tacoma


https://www.youtube.com/watch?v=lXyG68_caV4

https://www.youtube.com/watch?v=eAXVa XWZ8

https://www.youtube.com/watch?v=gQK215720SU London bridge opening



https://www.youtube.com/watch?v=eAXVa__XWZ8
https://www.youtube.com/watch?v=gQK21572oSU

The Resonant
Bridge

by Bob Barroett
Messinh Colloge
Box 3041
Gennpnthwanm A 17027 USA

https://www.youtube.com/watch?v=uWoiMMLIvco bridge harmonics


https://www.youtube.com/watch?v=uWoiMMLIvco

www.youtube.com/watch?v=uENITui5 jU water hose



https://www.youtube.com/watch?v=uENITui5_jU

www.youtube.com/watch?v=Q3oltpVa9fs#t=10 cynematics

www.youtube.com/watch?v=wvJAgrUBF4w plate vibration



https://www.youtube.com/watch?v=wvJAgrUBF4w
https://www.youtube.com/watch?v=Q3oItpVa9fs#t=10

www.youtube.com/watch?v=daoOmbAbNLE watch


https://www.youtube.com/watch?v=dao0mbAbNLE

