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VIBRACOES: visdo geral do curso

e 1GL

e 2GL

* Hastes

* Vigas

e Estruturas complexas



Competéncia vs Conteudo

 Competéncia: qualidade de quem é capaz de apreciar e resolver certo
assunto, fazer determinada coisa; capacidade, habilidade, aptidao

* Conteudo: necessario a competéncia

* Habilidade: aplicacao da competéncia, desenvolvidas na busca das
competéncias

* Desempenho: indicador da competéncia [mal desempenho nao
significa incompeténcia]

 AvaliacOes: propositivas / acompanhamento / organizacao / guia

https://www.somospar.com.br/competencias-e-habilidades/



https://www.somospar.com.br/competencias-e-habilidades/

Triangulo de (Jorge) Sabato / (John) Galbraith
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Modelo de politica cientifico-tecnoldgica
Estratégia para desenvolvimento paises
com setores industriais dependentes
Mais atual é o conceito de “'hélicgz tripla”
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» Manufatura aditiva
» Drones

«—» INTELIGENCIA

ARTIFICIAL
» Bigdata
» Internet das coisas

MODELAGEM

ROBOTICA E I.A.

rd
M U LTI FISICA SERAO MAIS DESORDENADORAS

> Otimizagﬁo QUE VAPOR — ELETRIC — COMPUTADOR

» Corpo humano

Rajiv Kumar
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SINTESE INTERDISCIPLINAR: nano-balanga RIS fn=1, 3

Bottom Electrode

AccV Magn WD b—— 50 pm

(o
5.00 kV 563x 6.4

Viga opera na frequiéncia natural via circuito oscilador
* Anticorpo anti-insulina é imobilizado no sensor

* Sensor é imerso na solucdo 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

Dimens0es tipicas:
H=0,2-1um
B=20-100pm

| = 100_500Hm Sensors and Actuators A 130-131 (2006) 105-110, A self-excited micro cantilever

biosensor actuated by PZT using the mass micro balancing technique, Yllee, 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).

PBMES

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,” Josepn R. Leacn, Lik Cuuan Lee,* Marmin Gener, ™
ARNAUD TouTain,® Jonathan F. Wenk.” Manuet K. Rauscn,® Nuno Reseto,'

GasrieL Acevepo-BoLton,™ Erves Kunt.* Jose L. Navia,” and Juuius 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.

The
Living
Heart
Project
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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

No
Helmet

V=53 m/s V,=72mls V. =43m/s
W, =4.7 rad/s w, . = 1.8rad/s W, =2.2radls

00 025 0.50 0} B | - S—

1
M. Fahlstedt et al., The protective effect of a helmet in three E’icycle 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
25.2km/h =7.0 m/s

a_max =275 g e HIC < 2400
a_max=300ge<150g @5 ms

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

Type Origin EXPEC RESULTS

AGV K3 IMP pAa koo

Shark $700 IMP YAGReRae

LS2 FF358 IMP Y7777y 4StarsinEU
Protork Evolution 3G BR M@ Naiky

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







Modelagem
Analise
Sintese

Flat B

— Experimental EPS
250 4~ Simulation EPS
275 -e- Simulation cones liner
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D. Blanco et al., Design of na innovative
optimized motorcycle helmet, J Sports

. . . . . . Engi i d Technology, DOI
Figure 17. Comparison between experimental and numerical data for impact at point B. 01177/ 17543371130 7k 708

10.1177/1754337113578748

EPS: expanded polystyrene.



Metamateriais [futuro]

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




Barra de Hopkinson: sintese como um
ato de engenharia
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Car crash










www.youtube.com/watch?v=IXyG68 caV4 tacoma


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

Dyn vibration absorber

* https://www.youtube.com/watch?v=xqELmBNyWfU [Taipei]

* https://www.youtube.com/watch?v=cG00gZE3RfU [stock bridge
damper]



https://www.youtube.com/watch?v=xqELmBNyWfU
https://www.youtube.com/watch?v=cG00gZE3RfU

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
Gennthwan A 17027 USA

https://www.youtube.com/watch?v=uWoiMMLIlvco 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=Q3oltpVaSfs#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

h?v=daoOmbAbNLE watch


https://www.youtube.com/watch?v=dao0mbAbNLE
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Trabalho do musculo convertido para salto, com g afetando modelo e protétipo

E, =mgh W = Fd

70 kg 70 cm

3g 59cm

40 mg 30cm

0,49 mg 20cm

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

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

* Altura do salto nao
depende da massa

* Peso difere por mais de
100 milhdes
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FIG. 3

Mumber of patents in cities
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FIG. 4
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The Seven Social Sins, as quoted
by Mahatma Gandhi in "Young India," 1925:
1. Politics without principles

2. Wealth without work
3.Pleasure without conscience
4.Knowledge without character
5.Commerce without morality
6.Science without humanity
7.Worship without sacrifice



Modus operandi

* Aulas expositivas gravadas e em inglés [se nao houver objecdes]
 Demonstracoes experimentais dentro do possivel

e Uso do Abaqus Student [cada um instala o seu]

* https://academy.3ds.com/en/software/abaqus-student-edition

* AvaliacOes resultam de Unica nota P1
 Avaliacoes: modelagem/analise tedrica/exp/num de um sistema


https://academy.3ds.com/en/software/abaqus-student-edition

Vibracoes

Aula | Data Tema Professor[a]
1 18/8 Introducao a Disciplina e a Vibracoes Marcilio
2 19/8 Vibragoes de sistemas discretos: modelagem Marcilio
3 25/8 Vibragoes de sistemas discretos 1 GL Marcilio
4 26/8 Vibragoes de sistemas 1 GL com amortecimento Marcilio
5 20/8 Vibracoes de sistemas 1 GL forgado Marcilio
6 1/9 Vibragoes de sistemas 2 GL: absorvedores dinamicos Marcilio
7 2/9 Vibragoes de hastes Marcilio
8 8/9 Vibracoes livres de vigas Marcilio
9 9/9 Vibragoes livres de vigas Marcilio
10 15/9 Vibragoes forcadas de vigas Marcilio
11 16/9 P1 Marcilio



Fourier e Bode
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Modelagem
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