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% BRASIL

© Fundagao: 1946
© 66 anos em 2012

« Mais de 5.000
funcionarios

- Presenca em todo
territorio nacional

Fabricas: Sumaré, Ribeirao Preto, Itapetininga,
Mairinque, S&o Joseé do Rio Preto, Manaus e Bom

Principio. SM
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Over the past forty years, oil and gas recovery operations have been pushing farther -
and farther out to sea - creating a growing need for materials that can survivethe
harsh, unforgiving conditions encountered in deepwater environments.
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Dunng that time, 3M™ Glass Bubbles have proven their ablhty to help meet those
increasingly complex challenges — by delivering an ideal balance of performance,
cost effectiveness and long-term survivability.




Cada vez mais, situacoes desafiadoras necessitam
de materiais de alta tecnologia

Kilometers of Global Offshore Pipelines
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It's all about “U”

O Coeficiente de transferéncia de calor global, “U” mede a habilidade
de conduzir calor (W/m?.K).

Espumas Sintaticas feitas com 3M™ Glass Bubbles

= Glass Syntactic Epoxy !

= GSPU - Glass Syntactic Polyurethane Solig | 2™ ‘

= GSPP - Glass Syntactic Polypropylene ~ Adnesive

FBE

= Glass Syntactic Silicone Stele' |

= (lass Syntactic Phenolic -




Isolamento de Tubos - Instalagao

Deep Blue on the Dalia
project, Offshore Angola

Photo Courtesy of Technip.

Deep Blue: Technip’s deepwater pipelay vessel
Photo courtesy of Technip.
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Nielson Thermal Conductivity Model for
Composites

A=Ay (1+ ABV ) / (1- ByV )

B = [(Agp/Am) = DI [/ M) + A

v =1+ [(1-9) /%] Vg

A. = thermal conductivity of the composite
A, = thermal conductivity of the matrix

Ay, = thermal conductivity of the glass bubble

V4 = volume fraction of the glass bubbles

A = 1.5 for spherical particles

¢ = packing factor for glass bubbles = 0.63
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Limitacoes de tecnologias mais antigas

As limitagcoes do “pipe in pipe”
= Pesados e volumosos
= Dificeis e caros para instalar

= |mpraticavel em aguas profundas / ultra-profundas,
devido as limitagdes de peso atuais

= QO pipe-in-pipe pode exceder as capacidades dos
navios de instalagdes de tubos

. 3M



A Ciéncia por tras do 3M™ Glass Bubbles

Propriedade Valor
Formato Microesferas ocas de vidro
Composigao Borossilicato de sédio e calcio
Cor Branca
Densidade 0.12-0.60 gl/cc
Resisténcia Isostatica 250 - 28,000 psi
Dureza Escala Mohs: 5
Temperatura de Amolecimento 600° C
Tamanho 15 — 135 microns

. e 3m



Fabrica Brasileira de 3M™ Glass Bubbles
Localizada em Ribeirao Preto - SP




3JM™ Glass Bubbles para isolamento térmico

" Baixa COﬂdUtiVidade Produt Condutividade Térmica Calculada
térmica HocHo (W/mK) a 21°C
K1 0.047
T K15 0.055
= Compatibilidade com |20 0.070
espumas polimericas e o
, , K46 0.153
= |nsoluvel em agua S15 0.055
S22 0.076
= Maiores resisténcias i o
quimica, ao calor e a S38 0.127
~ S38HS 0.127
pressaO S60 0.200
S60HS 0.200
= Alto carregamento de iM30K 0.200
resina

. 3m



Condutividade Térmica das 3M™ Glass Bubbles

Selecione o melhor produto para a sua aplicacdo, combinando
iIsolamento e baixas densidades

300001 8 im30K

Termofixos & Misturas Extruséo Injecao

18000 @ S60HS

14000 HSGB

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70
Densidade, g/cm?

- SM
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3JM™ Glass Bubbles para isolamento térmico

3MTM
Glass
; Bubble

'XLD6000
K46

S38HS
S38

S35
532

SA2XHS |
| S38XHS |

XLD3000|

Bubble
Crush
Strength

(psi)
8000
6000
6000
5500
5500
4000
3000
3000
2000

Bubble
Density
(9/cc)

0.42
0.30
0.46
0.38
0.38
0.38
0.23
0.35
0.32

Calculated
Thermal
Conductivity*

(WemeK') I

0.166
0.143
0.173
0.158
0.158
0.158
0.130
0.152
0.147

* Calculated Thermal Conductivity of glass syntactic
polyurethane (GSPU) foam at 40 volume % loading,
assuming a thermal conductivity of 0.19 W e m™ ¢ K
for unfilled polyurethane. K values calculated @ 25°C.

Thermal Conductivity (Watts/meter? K)
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3JM™ Glass Bubbles para isolamento térmico
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3M™ Glass Bubbles para isolamento térmico

The spectral energy distribution of solar radiation at sea level 1s shown below:
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Solar Irradiance (W/m?.nm)
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This energy 1s usually divided into three bands:
e The ultraviolet band, between 200 and 400 nm, represents 5% of the sunlight energy.
e The visible band, between 400 and 700 nm, represents 46% of the sunlight energy.

e The near-infrared band, between 700 and 2500 nm, represents 49% of the sunlight
energy.
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The total solar irradiance at normal incidence is aboutl.3 kW/m2. m



3JM™ Glass Bubbles para isolamento térmico

Test results:

Solar Reflectance of 3M Glass Microspheres Filled Paints
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3JM™ Glass Bubbles para isolamento térmico

Total Solar Reflectance

90.00

89.00

BE.00

87.00

8500

B5.00

HReflactanm

8400

8300

CaCo3 522 L Do K20 Ceramic
Sample TSR uv Visible IR
CaCo3 83.50 12 .56 8562 88.33
522 88.20 12.35 93.92 90.08
XLDE000 88.67 12.21 94 50 90.52
K20 87.32 12.33 93.40 88.78
Ceramic 8335 12.09 89.46 8443

. SM



3JM™ Glass Bubbles para isolamento térmico

= Apo6s um estado estacionario (20 min) uma diferenca de 7 a 12°C pode ser notada.

= Esta diferenca depende diretamente da quantidade de microesfera e também da espessura de

camada aplicada. m



3JM™ Glass Bubbles para isolamento térmico

IR Lamp test
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Caracteristicas de alta performance das
3JM™ Glass Bubbles

= Alto nivel de sobrevivéncia sob altas
pressoes;

=Fabricacao no Brasil desde 2012;

= Alta durabilidade e resisténcia as
Intempéries;

=Facil de se misturar e adicionar ao
processo, nao necessita de grandes
alteracOes de composi¢ao;

= “True Glass” - Material inerte e nao
soluvel em agua (borossilicato de sodio e
calcio)
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OBRIGADO!!

Visdo 3M

Tecnologia 3M impulsionando cada empresa
Produtos 3M melhorando cada lar
Inovagdes 3M facilitando a vida de cada pessoa

Felipe Fernandes Gomes
Technical Service Engineer
Advanced Materials Division

24 ffgomes@mmm.com m

(19) 99616-8867
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