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Compdsitos em SMC & BMC para industria automotiva e
suas tendéncias para os demais segmentos.

Palestrante: Everton Sterzo
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A.Schulman Inc. no mundo.

A.Schulman possui instalacdes nas Américas, Europa e Asia-Pacifico.
Suas fabricas, escritorios e centros técnicos estao localizados estrategicamente para servir
ao Cliente em todo o mundo.

(S.ICanada

Latin America
Canada Ohio Argentina
@ Guelph, Ontario @8 Fairlawn (Headquarters) © Buenos Aires
® Akron (2x)
United States @ Geneva Brazil
California ® North Canton @ Rio Claro
@ Fontana @ North Kingsville ® Sumareé
@ Penrysburg
Ilinois R g Mexico
@ Carpentersville Pennsylvania @ Juarez
@ WestChicago ~ @Allentown . @ Mexico City
o ® San Luis Potosi
Indiana Tennessee
@ East Chicago ® Franklin
@ Evansville (8x) @ Grand Junction
@ Northbrook
@ Plymouth Texas
8 @ Houston (2x)
Massachusetts @ China
® Worcester ®La Porte
— @ TheWoodlands @ manutacturing locations
ic '9““ e ® sales 3lrms
@ Bay City Virginia B s
@ shared service canters
@ in-house bank location
@ corporate headquarters
@ regional headquarters
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EMEA

Austria
® Vienna

Belgium

' .® Londerzeel
-~ '@ Opglabbeek

France
® Beaucaire
® Givet
® L'Arbresle
® Montereau
® Oyonnax
® Paris

® Hamburg
® Kerpen

Hungary
@ Biatorbagy

%) A. Schulman

APAC

Italy Sweden Australia
® Gorla Maggiore @ Astorp @ Braeside

Kingdom of Switzerland China

Saudi Arabia @ Zurich @ Changshu
@ Yanbu © @ Dongguan (2x)

The Netherlands @ ® Hong Kong
® Luxembourg @ 's-Gravendeel
India

Poland Turkey @ Vadodara
@ Plock @ Istanbul
® Poznan - 3 Indonesia
® Warsaw United Arab Emirates © East Java

© Ras Al Khaimah

Russia Malaysia

@ Togliatti United Kingdom @ Johor Bahru (2x)
® Crumlin

Spain ® Gainsborough Thailand
® Barcelona ® Warmrington @ Bangkok
® Castellon

B HNECUE <

SURABAYA, INDONESIA
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%) A. Schulman

Rio Claro

—Terreno: 43.665,29 m?2
—Area Construida; 8.821,13 m2

—Endereco: Meridian, 55
Distrito Industrial
Rio Claro — SP, Brasil
13505-610

—Data Inauguracgéo: 1997

—Colaboradores: 65
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Planta Rio Claro / Area Interna @ A Schulman

Our definition of success is helping you achieve yours.



Localizacao das Principais Montadoras (%) A. Schulman

Cataldo, Goids Camagari, Bahia Contagem, Minas Gerais Sete Lagoas, Minas Gerais
’
554 KM from R.C. Plant 2027 KM from R.C. Plant 640 KM from R.C. Plant 711 KM from R.C. Plant

Anépolis, Goids ==
804 XM from R.C. Plant @ . v E co
@& HYUNRORAI YIV.¢ W |

MITEUBISHI

S3o Bernardo do Campo, Sao Paulo
206 KM from R.C. Plant

= 2 o

Mercedes Beru

S3o Caetano do Sul, S3o Paulo
193 KM from R.C. Plant

Sao José dos Campos, Sao Paulo

N 193 KM from R.C. Plant
e
Sumaré, Sao Paulo
73 KM from R.C. Plant

Indaiatuba, S3o Paulo
TOYOTA  111XMfromR.C Plant

x' CITROEN Porto Real, Rio de Janeiro

455 KM from R.C. Plant

@ Resende, Rio de Janeiro
’ 436 KM from R.C. Plant
S30 José dos Pinhais, Parand

m @ Marcopa[o Q«; e 501 KM from R.C. Plant 5
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491 KM from R.C. Plant
Curitiba, Parana

Gravatai, Rio Grande do Sul Caxias do Sul, Rio Grande do Sul
1215 KM from R.C. Plant 1084 KM from R.C. Plant



Tetraedro — Engenharia de Materiais @ A. Schulman

gt & FE

Produtos / Aplicacbes
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Estrutura Quimica SMC & BMC X) A. Schulman

Composicao Basica do SMC & BMC
 Resina Termofixa

« Catalisadores

* Inibidores

« Agentes Desmoldantes

« Agentes de Ligacao Cruzada

« Aditivos Reologicos, Termoplasticos, etc.
« Cargas minerais

 Reforco (Fibras de Vidro, Carbono, Aramida, etc)
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Estrutura Quimica SMC & BMC X) A. Schulman

Matriz Polimérica

. Resina Termofixa (Poliésteres Insaturados- Matriz Polimérica)

Componente base do BMC que sofrera o processo de cura

Condensacao de acidos carboxilicos com glicéis (reacéo de Poliesterificacao)

o) o]
/
R—C< + Rj—OH =— R—C< + H:0
OH O0—Ry
Acido carboxilico Alcool Ester

0 on oy oM 4
- _ =
. NY NS " /\/Y Y\“
+
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Estrutura Quimica SMC & BMC X) A. Schulman

Catalisadores

 Aumenta a velocidade de uma reacao
 Diminui a energia de ativacédo (Ea) — Caminho alternativo

* N&o afeta variacédo de energia livre (AG)
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Estrutura Quimica SMC & BMC X) A. Schulman

Agentes de Ligacéo Cruzada — processo de Cura
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Estrutura Quimica SMC & BMC X) A. Schulman

Outros Aditivos
Inibidores E:]m-om — (E;

|
« Desmoldantes ’ X '

« Cargas Minerais e
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Estrutura Quimica SMC & BMC X) A. Schulman

Fibra de Vidro

*No BMC e SMC as fibras de vidro sao utilizadas na forma ja picada ou em Roving

» A fibra de vidro é considerado como reforco para o BMC/SMC conferindo um
aumento das suas propriedades mecanicas em funcao direta da quantidade de

fibra adicionada.

Silica (SiO) 52— 56
Oxido de Célcio (Ca0) 16 — 25
Alumina (Al,O3) 12-16
Oxido de Boro (B,0x3) 5-10
Mégnésia (MgO) 0-5
Oxidos Alcalinos (Na,O e K,0)| 0-2
Di6xido de Titanio (TiOy) 0-0.8
Oxido Férrico (Fe;03) 0.05-0.4
Fluoreto (F2) 0-1.0
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Processos (%) A. Schulman

v 4
l‘ :

Pultrusion Compression Mold Injection Mold
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B M C @ A. Schulman
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Our definition of success is helping you achieve yours.



O que e BMC? X) A. Schulman

Bulk Molding Compound

Composto de resina poliéster e cargas minerais
com fibra de vidro.

» Utilizado em processos de moldes aquecidos
Especialmente desenvolvido para cada aplicacao

e Contém de 10 % a 30 % de fibra de vidro

» Pode ser moldado por Injecdo, Compresséao ou
Transferéncia
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S M C @ A. Schulman
E__4 A4
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Our definition of success is helping you achieve yours.



O que é SMC? (%) A. Schulman

Sheet Molding Compound
* Composto reforcado com fibra de vidro

« Usado em processo de moldagem com molde
aquecido

» Especialmente desenvolvido para cada aplicacao

» Contém fibra de vidro picada em variadas
dimensdes, sendo as mais usadas de 2" até 2”
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Compressao (%) A. Schulman

000

Our definition of success is helping you achieve yours.
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Our definition of success is helping you achieve yours.



O que é Pultrusiao? X) A. Schulman

Processo de fabricacdo de perfis continuos, em
plastico reforcado com fibra de vidro.

Esses perfis sdo compostos basicamente por:

* Fibra de vidro ( manta + roving)

. Véu de acabamento

. Resinas Termofixas
 Carga Mineral

 Aditivos

sucecess [sok’ses]




Propriedades (%) A. Schulman

* Fisico-Quimica
» Térmica

« Mecanica
 Elétrica

« Otica
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O Que é um Termofixo? &) A. Schulman

Polimero Termofixo = Pré-polimero em estado sélido ou
VISCOSO0 que se transforma em um estado insollavel e incapaz de
refundir apos o processo de reticulacdo (Cura)

Polimero Termoplastico = E um polimero que se torna
flexivel e moldavel acima de temperaturas especificadas para
cada material, retornando em um estado sélido apds o
resfriamento.
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O gue é um Termofixo? @ A. Schulman

Termoplastico Termofixo

é i % Adicao de Calor
o0

e e

Our definition of success is helping you achieve yours.



O que € um Termofixo? X) A. Schulman

Termoplastico Termofixo
(7
@ i
Resfriamento

ash s =~

e e

Our definition of success is helping you achieve yours.



Propriedades mecanicas BMC e SMC &) A. Schulman

Comparacao de propriedades

450

400
350 . . . .
Materiais especiais

300 [
250 -SMC com Fibrade |
200 Carbono —
150 [
SMC
100 |
50 +— BMC
0

Resisténcia a Tragad (MPa)

Teor de Fibra (%)
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Comparacao entre classes de materiais ) 4. Schulman

Propriedades x L. Aluminio
. . Aco Estampado SMC e BMC Termoplastico SMCFC
Materiais estampado
Consolidagao de )
Linha Base Excelente Excelente Excelente Bom
produto
Comparativo de
100 60-75% 70% <60% >80%
massa
Resisténcia a | ) . .
- Linha Base Superior Superior Superior Pobre
COrrosao
Resisténcia ao i
. Linha Base Excelente Bom Excelente Pobre
impacto
Custo de
100% 40% 60% 40% 115%
Ferramental
CLTE 100% 100-130% 600-1000% 100-130% 170-200%
HDT N/A Linha Base Pobre Linha Base N/A
®@

*This table uses steel as a standard by which all other processes are compared. **Costs may vary.
Our definition of success is helping you achieve yours.




Propriedades do SMC e BMC

LAMBATS
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A. Schulman
Quais sao as vantagens do BMC e SMC?®

» Alta Resisténcia ao Calor- Alto HDT e Tg

Estabilidade Dimensional — Baixo CLTE

Propriedades Retardantes a Chama

Altas propriedades mecanicas

Baixa Emissao de Fumaca

Excelente Resisténcia Quimica

Excelente Resisténcia a Fluéncia
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A. Schulman
Por que o SMC/BMC? ®

» Consolidacao de produto

» Elevada produtividade (rapido ciclo de cura)

» Facil manuseio

» Excelente balanco entre propriedades mecanicas, elétricas, e corrosao
» Excelente estabilidade dimensional

- Dimensionada/formulada para atendimento de caracterisitcas especiais de cada
produto/aplicacao

» Baixo Custo
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Segmentos/Aplicacdes X) A. Schulman

s T X

Agricultura Industrial Eletro portatels Agricultura
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Segmentos/Aplicacoes @ A Schulman
BMC — Bulk Molding Compounds

BMC ( Farol Automotivo)
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Segmentos/Aplicacbes (%) A. Schulman
BMC — Bulk Molding Compounds

Tampa de Valvula

Our definition of success is helping you achieve yours.



Segmentos/Aplicacoes @ A Schulman
BMC — Bulk Molding Compounds

© SINGER | Fashion.

BMC — Maquina de Costura
20000

sucecess [sok’ses]




Segmentos/Aplicacoes (%) A. Schulman

BMC — Bulk Molding Compounds

Componentes Elétricos

Our definition of success is helping you achieve yours.



Segmentos/Aplicacoes @ A Schulman
BMC — Bulk Molding Compounds

OB b

Componentes Elétricos
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Segmentos/Aplicacoes @ A Schulman
SMC - Sheet Molding Compounds
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Segmentos/Aplicacdes X) A. Schulman

SMC - Sheet Molding Compounds

s - o 3
. S o ."!ﬁ:’ ;’ . 1 Tl
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Componentes Elétricos
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Segmentos/Aplicacoes @ A. Schulman
SMC - Sheet Molding Compounds

Our definition of success is helping you achieve yours.



Segmentos/Aplicacoes @ A. Schulman
SMC - Sheet Molding Compounds

Reforgo Grade

Toee

Our definition of success is helping you achieve yours.



Segmentos/Aplicacdes (X) A. Schulman
SMC - Sheet Molding Compounds

Ford Troller — SMC Estrutural

E - '.7 -.!— -
> d
g7 >

TROLLER

Our definition of success is helping you achieve yours.



Segmentos/Aplicacoes @ A. Schulman
SMC - Sheet Molding Compounds

Ford Troller — SMC Classe A

U &z

TROLLER

\'..

Our definition of success is helping you achieve yours.



Segmentos/Aplicacdes (X) A. Schulman
SMC - Sheet Molding Compounds

Reforgo Para-Choque - RENAULT X70
(Renault/ Faurecia)

Our definition of success is helping you achieve yours.



Segmentos/Aplicacoes @ A. Schulman
SMC - Sheet Molding Compounds

Rear Floor - Renault

Toee

Our definition of success is helping you achieve yours.



Segmentos/Aplicacoes @ A Schulman
SMC - Sheet Molding Compounds

Empilhadeira - Nacco
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Segmentos/Aplicacoes @ A Schulman
SMC - Sheet Molding Compounds

Painéis para sistemas construtivos
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Segmentos/Aplicacoes @ A Schulman
SMC - Sheet Molding Compounds

Tanque de lavar roupa
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Segmentos/Aplicacoes @ A. Schulman

Pultrusao

Our definition of success is helping you achieve yours.



Certificados @ A. Schulman

ISO/ TS 16949:2009 ISO 9001:2008

......

CERTIFICATE % U=

e n -y This s to certly that

BULK MOLDING COMPOUNDS DO BRASIL
INDUSTRIA DE PLASTICOS REFORGADOS LTDA.

Rua Maridan 55 - Distrito lchustrinl
13505-610 Rio Ciaro SP
Brard

BULK MOLDING COMPOUNDS DO BRASIL
INDUSTRIA DE PLASTICOS REFORGADOS LTDA.
Pe Wit 0N D b

TINIA AN P S B
Ll

S et aet ara oo s Oustity Management Sysiee nas implomented and maintains 8 Quality Management System.

el

e -~ Scope.
The manutacture of tabacated plastic parts and compounds for sutomotive and ndustrial

applicason

A e e W ST B o e e e ] P P ey gt Ymmmmmﬂ repart, # was verified that the managemen sysiem
e AL Te mpemed. A e Ry 30 Tetea o Non e mummmm
ISOITS 16949 : 2009 ISO 9001 : 2008
D it TU LT 2
et Heorar Certificate registration no 460024 QM08

e
St e e 20 5 Vabd from 2014-01:07 ‘DAkkS
Coshcm Seguatm e €I TN Valid unti 2017-01-08 m;____
W e Date of conification 20131204 Gamas
Pumdlt we e Ouemey 20401 Q1 RO S

DQS do Brasil Ltda.

DQS Gty
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Certificado 1ISO 140001:2004 (X) A. Schulman

lNet o

THE INTERNATIONAL CERTIFICATION NE'I'WCX-IK

CERTIFICATE

O2% Aot Daurninne \ Ao
wmmmw:

BULK MOLDING COMPOUNDS DO BRASIL INDUSTRIA

DE PLASTICOS REFORGADOS LTDA.
Maa Veisan 85 - Duvks duatie
1IKE-510 - e Clvn - 5F
Svaxs
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Soope.
Marufactoe of Sstncased pla parts and for a2 ekt

Thizegh an sizlt. cocurrented N 8 Mpcrt 4 vl seried ihat e rtanageTet Kalen
Nt 1w (egeremarts of the hiowing darard

ISO 14001 : 2004 + Cor 1 : 2009
Date f saiioten 010928
Vi ures s083T
Regisrason Number: DE-460024 UM
i T &Z‘M
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—— m.t(:‘:yi .'}Z; ey E
Fennw o o

et Pever
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L.AC.A. /TOP OF MIND ® ) A. Schulman
2011 2012 2013

3

. . Prémio (BMC/SMC e Pecas
Prémio (BMC) Prémio (BMC/SMC) Moldadas)
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L.AC.A. /TOP OF MIND &) A. Schulman
2014

Prémio (BMC/SMC e Pecas Moldadas)
20000
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L.AC.A. /TOP OF MIND &) A. Schulman
2013

Awards (BMC/SMC and Molded Parts)
20000
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@ A. Schulman
Duvidas ??7?
Comentarios!!!!

Obrigado !!!
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