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Historico

» 1994-99 —Reestruturacao - Hoecchst
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TICcona

Ticona Engineering Polymers

Faturamento 2008 (Celanese): $6.8 Bilhbes

Consumer
Specialties
17 %

Ticona
16 %

INETEL Funcionarios:
Specialties
o 2,000

Acetyl
Intermediates
46%

Lider Global em Fornecimento de

Termoplasticos de Engenharia
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Ticona: Presenca em Todo o Mundo

)
Sty SRS
203

~

Oberhausen, Germany

Kelsterbach, Germany

Winona, Minnesota ° Auburn Hills, Michigan

Florence, Kentucky Wilmington, North Carolina

Bishop, Texas

Shelby, North Carolina
N

=,

Kuantan, Malaysia
(Polyplastics)*

Suzano, Brazil

TICcona

— .
Fuji City, Japan
(Polyplastics Co. Ltd.)*
Iee——
Seoul, South Korea
(KEP)**
——
Nantong, China
PTM Engineering Plastics
(Nantong Co., Ltd.)
S
Kaoshjung,Taiwan

(Polyplastics, Chang Chun)*



High Performance Polymers

(HDT > 150°C)

Engineering Plastics

(HDT = 100 - 150°C)

————————————— SAN

---1 ABs |--| PumA [ PP | -----------------

Price / Temperature resistance

Commodities

PS
=
amorphous semi-crystalline

Ticona Polymers

cts

TICcona

Amplo Portfélio em Plasticos de Engenharia
e Alta Performance

High Performance Polymers (HPPs) are:

PPS:
LCP:
PES:
PEI:

PSU:

Polyphenylenesulfide
Liquid Crystal Polymers
Polyarylether Sulfones
Polyetherimides
Polysulfones

Engineering Polymers (ETPs) are:

POM:

PC:

PA:

PBT:

PET :
UHMW-PE:

PEEK:
PI:

FP:
PAI:
PAR:
PPA:
PPO:
LFT:

Polyacetals

Polycarbonate

Polyamide
Polybutyleneterephthalate
Polyethylenterephthalate
Ultra High Molecular Weight
Polyethylene
Polyetherketone

Polyimide

Fluoropolymers
Polyamide Imide
Polyarylate
Polyphthalamide
Polyphenylene Oxide
Long Fiber Thermoplastics
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Ticona Product Lines

Hostaform®
Celcon®

Acetal Copolymer

GUR®

UHMW-PE

Celanex®

Thermoplastic Polyester

Vandar®

Thermoplastic Alloys

Riteflex®

Thermoplastic Polyester
Elastomer

Impet®
Thermoplastic Polyester

TICcona

Fortron®
Polyphenylene Sulfide

Vectra®
Liquid Crystal Polymer

Celstran®

Compel®
Long Fiber

Reinforcement
Thermoplastic
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TiIcona
Compaositos Termoplasticos para Aplicacdes
Aeroespaciais e Industriais
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TICcona

Porque usar Compodsitos Termoplasticos?

Facil Processamento

Alta Tenacidade

Reducao de Peso

Reciclavel

Prazo de Validade Indeterminado
Processamento seguro, eficiente e
ambientalmente correto

Design moderno

Facil soldagem

’9 Celanese




TICcona

Aeronaves com estruturas de baixo peso séo a
chave para o sucesso

Algumas estruturas estao sendo substituidas por compadsitos termoplasticos pois a
reducao de peso € vital para a industria aeronautica. Aeronaves mais leves

reduzem significantemente o consumo de combustivel e os custos de operacao.

1982 2002 Futuro
- 1 __1rn= " "T- ;s

8% do Airbus A310 era O uso do composito  Préxima Geracgédo de
feito em Compdsitos subiu para 25% Aeronaves o0 uso de

Termoplasticos. compositos excedera 50%
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TICcona

Porque usar Compositos Termoplasticos?

Principais Vantagens:

Compositos RCLEe
Termofixos "Peso
Compasitos Alumini
Termoplasticos uminio
>
Peso

’9 Celanese



TICcona

AplicacOes de compaositos termoplasticos em
aeronaves

Estruturas de Asas
Dutos

Assentos de Bancos;
Reforcos Estruturais;
Molduras de Janelas;
Painéis de Piso;
Cabos;

Clipes;
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Fortron® PPS

TICcona
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TICcona

Solucoes Ticona — Fortron® PPS

Fortron® PPS é um termoplastico semi-cristalino idealmente apropriado para
aplicacdes que necessitam suportar altas tensoes, o que ocorre tipicamente em
Aeronaves. Fortron® PPS possui...

Alto ponto de fusao — 280°C a 290°C;
Anti-Chama Inerente;

Excelente resisténcia quimica;

Alta dureza/rigidez e baixa fluéncia;
Facil processamento;

Baixo peso e alta estabilidade;

Pode ser pintado; soldado e galvanizado
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TICcona

Beneficios na Producao com Fortron PPS

As propriedades do Fortron PPS sao maximizadas quando produzidos como filmes
de alta resisténcia (50 a 200um), combinados com fibras de carbono e moldados a

alta pressao e temperatura.
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TICcona

1° Estagio — Producao do Filme

< =

Fortron® pellets

Starting product:

Fortron® is:
» heat-resistant Film manufacture
= non-flammable

« chemical istant Stage 1 — Lipp-Terler GmbH in
. mﬁﬁﬁéﬂf’&m Gaflenz near Linz, Austria. Pellets

= B3sy to process dare prﬂ[:EﬂSEd into EUID EGD Hm
films, which are supplied in rolls.
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‘ TICcona

2° Estagio — Producao do Compaosito

Fortron® film

Starting product:

Fortron®films
and reinforcing fabrics

Laminate production

Stage 2 — TenCate Advanced Composites This composite has very high strength and
BV, Nijverdal, The Metherlands. dimensional stability and is resistant to the
The carbon-fiber fabrics and Fortron films chemicals used in aircraft and automotive

are laminated in a high-temperature press. construction.
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TICcona

3° Estagio — Termoformagem

r
' s

Composite sheet

Starting product:

Composite sheets
in the required
size

"Stage 3 — Fokker Special Products,
Hnngeveen The Netherlands.

The composite sheets are pre-heated and
subsequently formed into the desired
shape under pressure and high

temperature.
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TICcona

4° Estagio — Montagem

Wing leading-edge nose

lighter than alus

Assembly

Stage 4 — Airbus
The complete component is
fitted on the aircraft wing.
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TICcona

Potencial Reducao de Custo X Termofixos e
Outros Compodsitos Termoplasticos

B O custo de producido com
Compdsitos Termofixos € maior, uma
vez que o processamento do mesmo
€ mais lento e ha necessidade de

100

adicao de catalisadores na reacao; 80 |
B As ferramentas de processamento 601
de Compdsitos Termoplasticos sao 0.

mais simples e duradouras; .

B Em compdsitos de PEEK, o custo do

material € maior; Resita Termofixa PEEK PE| PPS

Epoxy Convencional

B O Compdsito de PEI necessita de
altas temperaturas de @ Material m Processo
processamento, o que gera elevados
custos;
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TICcona

Resisténcia Quimica

B Resisténcia a todos os Solventes acima de 200°C;
B Resisténcia a Acidos e Bases com pH de 2 a 12;
B Resisténcia a Hidrdlise;

B Resisténcia a gas e combustiveis alternativos (Etanol, metanol);

PPS PEI PEEK
RT 100°C RT 100°C RT 100°C
Acido Sulftrico, < 10% A A C B B
Acido Sulfurico, > 10% A A C C C
Etanol A A A B A A
Etilenoglicol A A A B A A
Acetona A A C C A A
Tolueno A A C C A A

’9 Celanese



TICcona

Caracteristicas Gerais

B Baixa Contracéo (~0,3%);
B Resisténcia ao Creep;
B PPS possui absor¢do de umidade extremamente baixa: 0,02 %

Resisténcia a Umidade

I

PEI PEEK
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TICcona

AplicacOes Atuais do Fortron PPS compdsito no
Airbus A 340
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TICcona

’9 Celanese

Celstran® CFRTP “Compo6sitos”




TICcona

Celstran® CFRTP Evolucao

Short Fiber Granule Wire-Coated Or Fully Impregnated Fully Impregnated
Fiber Length Co-Mingled Fibers Long Fiber Granule Continuous Fiber
=0.2-04 mm Fiber Length Reinforced Tape

=11-25 mm

Step1 > >Step2 > > Step3 >

Celanese




TICcona

Ticona and Celstran® CFRTP — O que podemos
oferecer:

elhor
impregnacao
de Fibras

Desempenho
Térmico

Variedade
de portfdlio

Produtos
Customizados

Possibilidades
de aplicacao

Desempenho
Mecanico
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RESIN

H PEEK B ABS
m PEI m PPO
B PAA/PPA m TPU
m PA (6,66,46,12)m POM
B PPS m PEHD
B PBT/PET
mPC PP
® PCABS

Celstran® - Portfolio - Possibilidades

FIBER

B Carbon Fiber
W Aramid

B S-Glass

B E-Glass

B ECR-Glass

B TPE/TPO/TPV M Stainless Steel

TICcona

ADDITIVE

B Custom Color

B UV Stabilization

B Heat Stabilization

B Impact Enhancement
B Surface Appearance
B Flow Enhancement
B Paint Adhesion

B Conductive Particle
M Low Emission

M Lubricity/Wear

Enhancement
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TICcona

Celstran® - Portfolio - Possibilidades

Unidirectional Fiber Reinforced Tapes
= 4" (= 100 mm)

= 6" (= 150 mm)

= 8" (= 200 mm)

= 10" (=250 mm)

= Custom
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TICcona
Celstran® CFRTP - Posicionamento

Thermal / Mechanical Performance

EIP

PP sGF Polyester GF

Price / Cost
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Celstran® CFRTP’s — Tensile Modulus

TICcona

GPa

120

100

80

60

40

20

POM-GF60

PAG-CF60

PPS-GF50 PPS-CF50

Grades

PEEK-CF50

PEI-CF50
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TICcona

PERGUNTAS?
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TICcona

OBRIGADA!
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TICcona

BACKUP
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TICcona

Celstran® CFRTP - Posicionamento

Stiffness

PP cinforced Thermoplastics

Polyester GF

Toughness
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TICcona

Celstran® CFRTP’s — Tensile Strength

2000

1800

1600

1400

1200

a 1000
=

800

600

400

200

POM-GF60  PA6-CF60 PPS-GF50 PPS-CF50 PEEK-CF50  PEI-CF50

Grades
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TICcona

Celstran® CFRTP’s — Tensile Strain

POM-GF60 PAG-CF60 PPS-GF50 PPS-CF50 PEEK-CF50 PEI-CF50

Grades

9 Celanese



