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Historia



Historia
O vidro é utilizado pelo homem ha
milhares de anos

Vidro Natural: Obsidianas (produto



Historia
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Historia

Ha 4500 anos:
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Formacao de um vidro



Formacao de um vidro
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Formacao de um vidro
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Atomo de silicio ligado a 4
atomos de oxigénios, em

configuracao tetraédrica Cristalino
(tamanhos proporcionais) (Zacharlasen, 1932)
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Q Oxygen @ Silicon

Vidro sodo-calcico
(Janelas, garrafas, potes, vidro automotivo, box de banheiro, pratos comuns, etc.)
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Vidros Temperados
e Laminados



Vidros de seguranca

— Cacos arredondados e menos cortantes
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Vidros de seguranca

Tracéo

Compresséo
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Vidros de seguranca
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Aplicacoes Especials



Vidro Laminado

Grand Canyon Skyway
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1100 m de altura
Abertura: 28.03.2007
US$ 30 milhdes



Vidro Laminado

Grand Canyon Skywa
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Vidro Laminado

Sears Tower, Chicago, EUA
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Vidro Laminado
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Vidro Laminado
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Don’t Look Down

The new 103rd-floor observation booth at the Sears Tower, in Chicago, takes
advantage of new technology to use glass as a load-bearing element.

The glass observation boxes

Supporting
steel frame

weight of the
floor and the
®  viewers,
and transter
the load to
the stael

: Glass box shown in
i retracted position below

....... POLYMER FILM

GLASS BOX RAILS AND BEARINGS MOTOR

WALL 3 oiwr
TEMPERED Side view
GLASS
SHEET
— -
HEATING
CABLES
cevennen INFLATABLE
: e . GASKET
FASTENER
-
G\-llsher deflated
EXTENDED RETRACTED MAINTENANCE
Laminated glass POSITION POSITION POSITION
STRUCTURAL GLASS FASTENER SEAL MECHANISM
The floor, sides and ceiling of Glass elements are joined An inflatable gasket seals the glass box A gliding mechanism driven
the observation boxes are made together with stainless steel in place. Deflating the seal allows the by an electric motor allows
of three sheets of half-inch fasteners. Some joints have box to be moved in and out. Heating the four glass boxes to be
tempered glass bonded a silicone layer to allow for cables prevent ice buildup and keep pulled inside the tower for

together with polymer film thermal expansion. the seal from freezing to the glass cleaning and maintenance MIKA GRONDAHL/ THE NEW YORK TIME



“Vidro Laminado

2013, Alpes
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Vidro Laminado




Vidro Laminado

Glacier Skywalk (at the Canadian Rockies)

" ARCHMIZER )

A+AWARDS |

WINNER
2015

Abertura: 01.05.2014
US$ 21 milhoes
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Vidro Laminado

Yuanduan Glass Skywalk, China
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Abertura: 26.04.2015

Estende-se a 26,68 m de
distancia da borda (5 m a mais
gue a Grand Canyon Skyway)
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Vidro Laminado

Também na China

Shiniuzhai National Geological Park
(or Pingjiang Shiniuzhai Geopark) Bridge
Condado de Pingjiang, China
300 m de comprimento
180 m de altura
Abertura: setembro de 2015




Vidro Laminado

Também na China

© China Foto Press / Barcroft Medl
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Vidro Plano — Automoéoveis
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Vidro Plano — Automovels

Renault Zoe (elétrico)



Vidro Plano — Automoveis
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RE > 5% RE > 25%

dE-:dlS% E-f:25% - -

Para-brisa Standard Para-brisa Reflecting (PET)

A energia solar € refletida por um filme metalico inserido no para-brisa
*Restricao: Vidros muito curvos e antena integrada
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RE > 5% RE > 5%

\;

e < 45% mwbE <52% __ commmicom

Para-brisa Standard Para-brisa Absorbing (SCF

A energia solar € absorvida por um PVB especial inserido no para-brisa

Vidros — Aplicacdes Especiais — Sao Paulo, 07.novembro.2016— Samuel Toffoli
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Antenas e alarmes

Fio condutor em para-brisas

Condutores serigrafados em temperados

Vidros — Aplicacdes Especiais — Sao Paulo, 07.novembro.2016— Samuel Toffoli
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Anti-embacante

— Micro filamentos de tungsténio

aplicados sobre o PVB do para-brisa.

FILAMENTOS
DE AQUECIMENTO
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Para-brisa anti-embacante

Os filamentos sao aplicados em toda area visivel
do para-brisa, alcangando até mesmo as areas que
a ventilagcao forcada nao desembacga com rapidez.
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Vidro Plano — Arquitetura

‘Casanaarvore - arquiteto Aibek Almasov
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Vidro Plano — Arquitetura
¥ .

Scandic Victoria Tower
Estocolmo, Suécia

placas triangulares de vidro
de tons de dourado, prateado
e bronze, colocadas
assimetricamente (fabricante:
AS Klaasimeister, Estonia).




Vidro Plano — Arquitetura

Scandic Victoria Tower




Vidro Plano — Arquitetura

Vidro auto-limpante

scc BIOCLEAN® © scc BIOCLEAN® ©

Let nature do your dirty work ! Let nature do your dirty work !

1- photocatalytic action:

This films allows the broken-down dirt
particles and mineral dirt to be rinsed

clean away.

Ultra-violet rays present in daylight
trigger the decomposition of organic dirt
and cause the surface of the glass to
turn «<hydrophilic».
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Vidro Plano — Arquitetura

- Vidro convencional Bioclean
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Vidro Plano — Arquitetura

T
Vidro convencional

ApoOs 6 meses sem impeza




Vidro auto-limpante

Activ®
(Pilkington)
2001
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Vidro Plano — Arqwtetura
Vidro Auto-Limpante:

. .
° Me Qe (). (~

O radical *OH e o superéxido degradam as
gorduras e sujeira da superficie, tornando-os

~ Saint- Pancras Station, Londres
hidrofilicos e, portanto, lavaveis pela agua da chuva 10,000 12 do telhade

>17.000 placas de vidro auto-limpante
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Ambiente Ambiente
Externo Interno

Calor re-irradiado

p;‘f ra O Interior

» Consegue barrar até 80%

do calor externo, deixando
passar ~40% da luz visivel
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WARM WEATHER

Utilizado principalmente
em arquitetura

Solar Control

Conceito

Deposito multi-camadas

por sputtering, onde o filme de prata € o
principal reflector de radiacao IV, mas é
ajudado pelas outras camadas dielétricas

Vidros — Aplicacdes Especiais — Sao Pa



Vidro Plano — Arquitetura

Vidro anti-reflexo
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Vidro Plano — Arquitetura

Vidro opticamente ativo
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Peliculas con

Vidrio Corte da pelicula crist.liquidos

Capas
conductoras

Palicula LC

Butirales
intercalarios

Matriz polimera

Corte transversal oo Cristales liquidos
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The Student Services Center at Chabot College, California features SageGlass, shown (abov
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ate and (below) fully tinted.

Vidro Plano —
Arquitetura

Aplicacao de vidro
eletrocromatico:

Chabot College (California, EUA)
“Cortina” de vidro de 884 m?

Inaugurado em 2010

SageGlass

(Saint-Gobain)
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Vidro Plano — Arquitetura
Ornilux Mikado (2009)

\ | Vidro para protecéo contra impacto
~ de aves: padrées geométricos que
refletem luz UV, gravados na
superficie do vidro, visiveis apenas
pelos passaros (eles tém 4
conjuntos de cones fotoreceptores
nos olhos, contra apenas 3 dos
humanos, o que os habilita a
enxergar luz ultra violeta)

Obs: “mikado”, em alemao, significa “jogo de
varetas”

A esquerda, o vidro como nos 0 vemos, a
direita, como os passaros o véem.
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Vidro Plano — Arquitetura
Ornilux Mikado (2009)

Nicho dos ursos polares - Zooldgico Hellenbrunn (Munique)
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A day made of glass
(Corning)



Pythagoras — PVGU (Photo-Voltaic Glass Unit)

LINS

shading
affoct

Patents
Pending

Diffused Light

Visual Info

Heat Dissipation
Optical System
PV Cell

Glass Panes
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Vidro Plano — Arquitetura

Pythagoras — PVGU (Photo-Voltaic Glass Unit)
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Vidro Plano — Arquitetura

Near-Infrared Harvesting Transparent Luminescent Solar Concentrators
Trabalho experimental — Michigan State University

As bordas contém tiras de células fotovoltaicas

\
™
-

* O vidro luminesce no infravermelho proximo (NIR)
*A pesquisa encontra-se em andamento (setembro de 2014).

* A eficiéncia atual ainda é baixa (~1%), mas a projecao é
atingir-se ~7%.

- Poderia ser utilizado em janelas, celulares, tablets, ... 500 600 700 800 900
Wavelength(nm)



Vidro Plano — Ceélulas Solares
GMB Solarglas | SILK

* Relevo (rugosidade controlada
ou piramides) na superficie do

- ~
1o ala -0 o 211eXadl Ud




Vidro Plano Extra-Fino

Para LCD’s, tablets, telefones, etc.
Folhas com até 50 um de espessura = flexiveis
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Overflow fusion process
Desenvolvimento coordenado por G. Clinton Shay (Corning Inc.)

Melting

Refining

Isopipe

Flow Control /

Forming

Melt glass

Annealing

Cutting
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Overflow fusion process

“Isopipe”

» Vidro de altissima qualidade e
homogeneidade desce por
ambos os lados e se funde
numa unica chapa abaixo do
“isopipe”.

« Aalta qualidade de sua
superficie deve-se ao fato de a
chapa formar-se sem contato
com o refratario ou com estanho
(caso do vidro float)

Root (Model II)
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Témpera Quimica

empered for Strength

he process of tempering makes glass stronger by putting the surface into compression, so that more force is needed for cracks to spread and grow.

hermal tempering Chemical tempering

A sheet of glass is heated and then cooled with air. The surface cools more rapidly Glass is put into a hot bath of molten salt. A chemical reaction causes some

than the interior. As the interior cools gradually, it becomes more dense and shrinks, sodium atoms on the surface to be replaced with larger potassium atoms from the
pulling the less dense surface into compression. Thermal tempering works well for salt bath. The larger atoms overcrowd and compress a thin surface layer of the
flat sheets, although it can cause optical distortions to the glass because the sheet glass. Chemical tempering works best for curved or irregular glass, and for glass
sits on rollers while being heated where optical qualities are important.

FAST-COOLING SURFACE [0 ™ 1§ SLOW-COOLING CENTER ; (o0 " MOLTEN

SALT lon exchange

Atomns “freeze” into a K L Atoms have more time |~ (O :(}i ‘) ‘ 12070 | happens only
low-density formation. D, . to arrange themselves | &< ©} GLASS on the surface,
' into a compact and o O O SURFACE s : f typically to a
higher-density layer. ; : depth of less
: : than 0.1 mm.

Compressive forces Compressive forces

Tensile forces : Tensile forces

Comypressive forces
Cross section | | Comprassive forces

Source: David J. Green, The Pennsylvania State Univers#) MIXA CRONDAHL/THE NEW YORK TIMES
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Vidro Plano Extra-Fino

Gorilla Glass (Corning)

o 47

oL
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Vidro Plano Extra-Fino

Corning Incorporated
One Riverfront Plaza

Corning, NY 14831 USA
Visite o Corning Museum of Glass
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Vidro Plano Extra-Fino
Gorilla Glass X Sapphire Glass

Fevereiro de 2014: GT Advanced Technologies (EUA) confirma investimentos




Vidro Plano Extra-Fino

Gorilla Glass 4 (Corning)

orning Looks to Make Gains in Automotive

(glassBYTES.com, 07.outubro.2016): “Corning has already made inroads in the automotive market, said
Eric Biribize, spokesman for Corning. The company developed its first windshield for the Ford GT.
Corning has also developed a windshield for the BMW 18.”
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A |mag|na(;ao e a chave da inovacao

Prototipo do prof. David Wilson (MIT): lente
de Fresnel funde nitrato de litio, o qual
retorna o calor lentamente (calor latente) -
até 25 horas, a T's de até 230°C (portanto
pode ser usada a noite)



/’ \g_?,m T{V /! Jc Jff)!!




