Unidades Hidraulicas
& Painéis de Comando

‘ FIDH Group

Design e Gestao
de Solucoes Hidraulicas

Cilindros Hidraulicos ‘ Acumuladores de Pistao ‘

Designing & Managing
Hydraulic Systems Solutions :

Hydraulic cylinders - Piston Accumulators
Power Units & Control Panels

Amortecedores de fluidos viscos

JARRETI STRUCTURES para Engenharia Sismica
FIDH Group & Engenharia Civil

Viscous Fluid Dampers for Seismic
& Civil Engineering Industries



<+

JARRETII STrRUCTURES

Uma dinamica de familia, uma presenca internacional
A family legacy, a worldwide presence

l \ Douce-Hydro é uma empresa especializada desde

1950 no projeto e na fabricacdo de cilindros e sistemas
hidraulicos que abrangem desde o cilindro padrao até os
cilindros especiais dotado da mais alta tecnologia de ponta.
Desde 1990, a Douce-Hydro tornou-se uma empresa
familiar dirigida por um presidente dinamico, o Sr. Jean-Marc
Vandenbulke, cuja perenidade estd garantida com a ascensdo
de seu filho, o Sr. Franck Vandenbulke, em 2000, ao comando
da unidade americana e, desde de 2009, ao posto de Diretor-
Geral Adjunto.

No escopo de sua importante expansao internacional, as
empresas Douce-Hydro Inc. e Douce-Hydro GmbH foram
criadas respectivamente nos EUA, em 1996, e na Alemanha,
em 2007.

Em julho de 2008, a empresa Douce-Hydro compra a marca
e as patentes da Jarret Structures nas dreas de
amortecedores sismicos e Engenharia Civil, ampliando assim
sua linha de produtos.

Em agosto de 2009, para atender a demanda internacional
cada vez maior e aumentar

consideravelmente suas capacidades de producdo e
reatividade, a Douce-Hydro inicia a construcao de dois novos
prédios de fabricacdo que estdo operacionais desde maio de
2010.

Com isso, a Douce-Hydro detém agora as maiores
capacidades mundiais de producao da industria de cilindros.

Mr Franck Vandenbulke

Executive Vice-President Douce-Hydro SAS
General Manager Douce-Hydro Inc. USA
General Manager Jarret Structures Inc. USA

S ince 1950, Douce-Hydro has designed and
manufactured hydraulic cylinders and systems for all kind of

industries, from the standard to the most technological or
heavy duty cylinder.

Since 1990, the company has been a family owned
business, operated by its dynamic CEO Mr. Jean-Marc
Vandenbulke, which perennity is ensured into the future with
the accesssion of his son Mr. Franck Vandenbulke at the head
of the US Headquarters in 2000, and since 2009, also as the
Executive Vice-President.

Within  the scope of its significant international
expansion, the companies Douce-Hydro Inc. and
Douce-Hydro GmbH have been created respectfully in the
USA in 1996 and in Germany in 2007.

In July 2008, Douce-Hydro acquired Jarret Structures brand,
trademark and patents for viscous fluid dampers for the
seismic and civil engineering industries, extending its range
of products.

In August 2009, to answer a continuous growing
international demand, increase significantly production
capabilities, and reduce response time, Douce-Hydro started
the construction of two new manufacturing buildings which
has been operational since May 2010.

Douce-Hydro now owns the largest manufacturing

capabilities in the cylinder industry worldwide.

Mr Jean-Marc Vandenbulke
CEO FIDH Group
CEO Douce-Hydro SAS

CEO Douce-Hydro Inc. USA

CEO Douce-Hydro GmbH Germany
CEO Jarret Structures Inc. USA
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Mrs Marcelina Cozette
Sales Manager France
Douce-Hydro SAS

Ms Anne-Frédérique Leroy
Export Manager
Douce-Hydro SAS

Mr Jacky Vandenbulke Mr Daniel Métais Mrs Mathilde Gillet-Vandenbulke

Production manager Financial Director Sales Manager Douce-Hydro Inc. USA
Douce-Hydro SAS Douce-Hydro SAS Sales Manager Jarret Structures Inc. USA
ORGANOGRAMA
ORGANIZATION CHART

FIDH GROUP

y
AU .
Douce-Hydro Inc. (USA) Douce-Hydro SAS (France) Douce-Hydro GmbH (Germany) MAAC Hydraulic (France)
Jarret Structures Division
North American Headquarters Worldwide Headquarters German and Austrian Headquarters Hydraulic Cylinder Manufacturer
Sales Office, Repair & Warehouse Sales, Design & Manufacturing Sales Office Sales, Design & Manufacturing

Jarret Structures Inc (USA) Douce-Hydro Romania

North American Headquarters
Sales, Repair & Warehouse

Eastern Europe Headquarters
Sales, Repair & Manufacturing
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Engenharia

Engineering

DESIGNERS DE SOLUCOES

Lider mundial no design e na fabricacdo de cilindros hidraulicos e sistemas sob
medida, a Douce-Hydro ajuda seus clientes a enfrentar desafios com solucoes
tecnoldgicas de ponta.

>

>
>

Nosso Departamento de Engenharia compreende 20 engenheiros e técnicos especializados em
diferentes areas de aplicacéo.

Mais de 60 anos de experiéncia técnica e feedback de clientes.

Software de CAD/CAM Siemens NX permitindo oferecer mais desempenho, produtividade e
flexibilidade, além de uma melhor coordenacéo para o desenvolvimento de produtos e design.
Anadlise por Elementos Finitos (FEA), analise de fadiga, design 2D e 3D.

Uma metodologia de design que busca a melhor relagdo entre custo e beneficio e permite
conjugar exceléncia de design e redugao dos custos técnicos sem abrir mdo de um altissimo nivel
de qualidade.

Pesquisa e Desenvolvimento: uma equipe de engenheiros altamente criativos e diligentes, que
inovam sem parar com solugdes incomparaveis adaptadas a novas especificacdes emergentes.
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WE ARE THE EXPERTS

As the world leader in design and manufacturing of custom hydraulic cylinders
and systems, Douce-Hydro helps its customers meet the challenge with
leading edge solutions.

P 20 design engineers and technicians working in various fields of application.

P Over 60 years of technical experience and customer feedback.

b CAD-CAM Siemens NX mechanical design software allowing delivery of industry-leading design
results, superior power, productivity, flexibility, and coordination for product and design
development.

P Finite Element Analysis (FEA), fatigue analysis, 2D and 3D designs.

b Cost-effective design methodology to simultaneously achieve design excellence and the best
possible technical cost reductions while maintaining high levels of quality.

P Research and development: diligent and highly creative research professionals team, constantly
innovating unmatched solutions aligned with emerging requirements.

e

!
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Our Engineering Department / Nosso Departamento de Engenharia
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Engenharia
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GESTAO DE PROJETOS:
O diferencial da Douce-Hydro

P Acompanhamento antes do projeto.

e

P Uma comunicacdo permanente e estreita com nossos clientes: uma equipe dedicada e experiente
constituida por um gerente de projetos, engenheiros e técnicos para cada projeto.

) Participacao no desenvolvimento de solucdes e sistemas: fornecer solugdes perfeitamente
adaptadas as especificacdes mais exigentes de nossos clientes e assegurar novas solucdes em
constante evolugao e aperfeicoamento.

P Gerenciamento das especificacdes e follow-up de projetos: oferecer a mais alta qualidade de
suportes aos nossos clientes, trabalhando em estreita colaboracéo, desde o inicio do projeto até a

entrega e a instalacdo on-site.

P Extensa experiéncia com 6rgédos independentes de certificacdo, tais como ABS, Bureau Veritas,
DNV, Germanischer Lloyd, Lloyd’s Register, TUV, US Army Corps of Engineers, etc. — > '

PROJECT MANAGEMENT:
The Douce-Hydro Difference

P Pre-project review.

p Constant and open communication with our customers: dedicated and experienced team
composed of a project manager, engineers and designers for each project.

P Developing new systems and solutions: bringing integrated solutions tailored to our customer’s
most demanding requirements and ensuring that our customers benefit from solutions which are
continuously evolving and improving.

b Specification management and project follow-up: offering the most advanced support to our
customer, working hand-in-hand, from project initiation to delivery and on-site installation.

p Extensive experience with third party certifying organizations such as ABS, Bureau Veritas, DNV,
Germanischer Lloyd, Lloyd’s Register, TUV and US Army Corps of Engineers, etc...

US Army Corps
(of Engineers @

Rt

FOUNDED 1862

BUREAU
ID) VERITAS

OPERATING 24/7




Gestao de Projetos e Sistema de Engenharia
Project Management and Engineering System

Cliente

24 4
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Equipe de Gestdo de Projetos
Analise do projeto
Andlise de viabilidade
Proposta de design

Analise de custos - Cotac¢ao do projeto
Analise do prazo de entrega do projeto
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Aprovacao do cliente
Pedido

Langamento do projeto — Reuniao start up
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Engenharia - -
Desenvolvimento de solucoes Gestao de Gestéo de
. . Qualidade Processo
e sistemas sob medida
Desenhos de montagem Plano de testes de inspecéo (PIT) Planejamento / Atualizagao do projeto
Desenhos detalhados Rastreabilidade total Processos de producao
Memorial de calculo Certificados dos materiais Qualificagdo do procedimento de solda
Andlise de Elementos Finitos (FEA) Comissionamento Procedimento de registro
Procedimento de teste FAT Livro de registro e controle da Especificacdo do procedimento de solda
Manual de manutencao producdo Procedimento de pintura
Anadlise da seguranca e processo Analise da seguranca e processo
Gestao da Expedicao Gestao de Servicos
Procedimentos de logistica e expedicao Suporte on-site para a entrada
Procedimentos de embalagem operacao da instalacdo
Gestdo de expedi¢des domésticas Assisténcia técnica mundial
e internacional Acompanhamento
Gestdo das formalidades aduaneiras Servico Pés-Venda

em ambito mundial




Ferramentas industriais
mundiais de ponta

Worldleading industrial tools

As mais altas capacidades de producao
da industria de cilindros
The largest manufacturing capabilities in the cylinder industry

Ferramentas industriais mundiais Outstanding industrial facilities:
de ponta:

P 24 000 m? de meios de produg&o cobertos P 24 000 sqm production facility

P Mais de 80 toneladas de capacidade (pontes rolantes)

P Over 80T overhead cranes handling capacities
P 13 metros de altura sob o gancho

P Height of 13 meters




Capacidades de producao

Manufacturing capabilities

» Até 1,2 m de diametro interno / Up to 1.2 m bore dia.

> Até 2,4 m de didmetro externo / Up to 2,4 m external dia.
» Até 27 m de comprimento / Up to 27 m in length

Dimensdes maximas

Maximal dimensions

Torneamento & Furacao
Turning & Boring

2,4 m de didmetro externo
27 m de comprimento

2,4 m external dia.
27 min length

Brunimento (vertical)
Honing (vertical)

1,2 m de didametro externo
27 m de comprimento

1,2 m inside dia.
27 min length

Fresagem & Perfuracao
Milling & Drilling

17 230 mm de comprimento
5060 mm de altura
2 350 mm de largura

17 230 mm in length
5 060 mm high
2350 mm wide

Retificacdo
Grinding

1900 mm de didmetro
27 m de comprimento

1900 mm diameter
27 min length

Polimento
Polishing

900 mm de diametro
24 m de comprimento

900 mm diameter
24 min length

Soldadura
Welding

TIG / GTAW (Gas Tungsten Arc Welding), MIG / GMAW
(Gas Metal Arc Welding), SAW (Submerged Arc Welding)

Pintura
Painting

250 m?

250 sqm

Bancos de

testes hidraulicos
Hydraulic test
capabilities

Capacidade: 8 000 litros
Fluxo: 470 litros/min
Poténcia: 50 kW

Bomba de sobrepressao:
700 bares

Capacity: 8 000 litres
Flow: 470 litres/min
Power: 50 kW
Booster Pump: 700 bar

Centro de torneamento CNC

-

Retifica: Diametro: 900 mm ; Comprimento: 30 000 mm
Uma das maiores retificas da Europa!

Grinding machine: Diameter: 900 mm; Length: 30 000 mm
One of the largest grinding machines in Europe !

CNC Turning Lathe




Ferramentas industriais
mundiais de ponta

Worldleading industrial tools

£

EALE LENGOLE

Centro de torneamento CNC 5 eixos

Balango sobre a corredica superior: 900 mm ; Distancia maxima do centro: 6 500 mm
5-AXIS CNC lathe

Swing over top slide: 900 mm; Maximal center distance: 6 500 mm

) Um vasto parque de méaquinas de comando numérico (CNC), moderno e competitivo.
P A Douce-Hydro possui as mais alta capacidade de producéo disponiveis no mundo para a realizacdo e a montagem de cilindros hidraulicos e
acumuladores de pistéo.

p State-of-the art, digitally computerized (CNC) & competitive machineries park.
P Douce-Hydro owns some of the largest equipment available in the world for the manufacture of hydraulic cylinders and piston accumulators.

Politriz centerless

Diam. 60 a 500 mm
Comprimento: 10 000 mm
Peso admissivel: 17 000 kg
Centerless polisher

Dia. 60 up to 500 mm
Length: 10 000 mm
Allowable weight: 17 000 kg

Retifica vertical de grandes dimensdes Centro de torneamento de comando numérico Banco automatico de soldadura
Large dimensions vertical honing machine Heavy duty CNC lathe Automatic welding bench




Improving business performance
and manufacturing excellence

3 520 mZAssembly Hall
Over 80 Tlandling capacity

Novo galpdo de montagem de 3 520 m2. Operacional desde maio de 2010.
Capacidade de processamento de mais de 80 toneladas.

New assembly hall of 3 520 sqm. Operational since may 2010. Over 80 tons
handling capacity

Construcdo do novo galpdo de montagem de 3 520 m? de
capacidade, concluido em marco de 2010.

5 novas pontes rolantes de 20 toneladas cada uma e 2 novas
pontes rolantes de 40 toneladas cada uma.

Nova unidade de areamento - 30 metros de comprimento
New in-house sandblasting equipment - Length 30 meters

Construction of new assembly area of 3 520 sqm
achieved in march 2010.

5 new overhead travelling cranes of 20 tons capacity
each + 2 new overhead travelling cranes of
40 tons capacity each.

Nova unidade de pintura 31 x 8 m = 250 m2
New painting system unit 31 x 8 m = 250 sqm

Novo centro de torneamento CNC pesado

Balanco sobre a corredica superior: 1 400 mm ; Dist. max. do centro: 27 m
New heavy duty CNC turning lathe

Swing over top slide: 1 400 mm; Maximal center distance: 27 m
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trole de quialidade

Certificado ISO 9001 obtido em 2008
ISO 9001: 2008 certified

BUREAU VERITAS
Certification

P Processo de Qualidade: Plano de inspecdo, procedimentos de seguranca, total
rastreabilidade, certificados de materiais, supervisdo de ensaios, manual de fabricacdo e
manual de qualidade.

b Testes: Teste de pressdo estédtica, teste hidraulico dinamico, teste de fadiga, testes nao-
destrutivos, banco de simulacdo de amortecimento, teste dindmico dos esforcos radiais,
ensaio de carregamento dinamico, teste de tragdo conforme as normas DNV do aparelho,
ensaios com liquidos penetrantes, testes sob medida de acordo com as especificagdes
do cliente.

P Registro eletrénico de curvas.

P Nivel de limpeza dos fluidos: Classe 16/13 conforme a norma ISO 4406 ou classe 6/7
conforme a norma NAS 1638 ou conforme as especificagdes do cliente.

P Todos os nossos soldadores sdo certificados.

P Quality Process: Inspection test plan, safety review and process, full traceability,
material certificates, commissioning, record manufacturing data book.

P Tests: Static pressure test, dynamic hydraulic test, fatigue cycle test, NDE testings,
cushioning simulation test bench, side load dynamic test, load pressure test, traction
test as per DNV lifting appliance rules, liquid penetrant, custom testing following
customer specifications.

P Electronic chart recorder.

P Fluid cleanliness level: Class 16/13 in accordance with ISO 4406 or class 6/7 in
accordance with NAS 1638 or per customer requirement.

P All our welders are certified.

Sala de metrologia - Clean room




Banco de prova hidraulico de alta capacidade
High capacity hydraulic test bench

[

Qualidade... nossa maior prioridade

Soldadores certificados, uma sala de metrologia
climatizada e bancos de prova (prova hidrostatica realizada a
100 %) permitem que a Douce-Hydro garanta a sua clientela
a qualidade das suas realizagdes. Gragas a um novo banco de
provas de 8 000 litros de capacidade, fluxo de 470 litros/min
e 50 kW de poténcia, a Douce-Hydro pode realizar testes
hidrdulicos com 6leo mineral, agua-glicol e dleos
biodegradaveis.

A Douce-Hydro aplica as normas ISO, DIN, ASME, ... e trabalha
regularmente com 6rgdos de certificagdo independentes, tais
como ABS, DNV, Bureau Veritas, Llyod’s Register, TUV, US Army
Corps,...

Rastreabilidade: todas as pastas técnicas dos nossos produtos

sdo conservadas PARA SEMPRE desde 1950.

Quality...
our top priority

To ensure quality performance, all Douce-Hydro
hydraulic cylinders undergo a 100% hydrostatic testing
cycle. Thanks to a new test bench with a capacity of
8000 liters, a flow of 470 liters/min. and a power of 50
kW, Douce-Hydro can do hydraulic tests with mineral
oil, water-glycol and biodegradable fluids. All its welders
are certified. Douce-Hydro has experience working with
norms ISO, DIN, ASME, ... and frequently deals with
certification organizations such as ABS, DNV,
Bureau Veritas, Llyod's Register, TUV, US Army Corps, ...
Traceability: we maintain LIFETIME all technical records
on our products since 1950.




Reforma de qualquer tipo de
cilindro / Assisténcia técnica
mundial / Pecas de reposicao

Retrofit / Spare parts / Worldwide technical assistance

ANTES

Servico completo 7 dias por BEFORE
semana

A Douce-Hydro sempre considerou a Assisténcia
Pds-Venda como um elemento fundamental para
obter e conservar a satisfacdo de nossos clientes. Para
isso, a Douce-Hydro dispde de 2 centros de reparacdo
operados por uma equipe de especialistas, técnicos e
montadores: um vasto centro de reparagdo e um
armazém de pecas de reposicdo localizado em Albert,
Franca, ao lado de suas modernas instalaces de
producdo, e um outro centro de reparacdo e estoque
nos Estados Unidos, na filial Douce-Hydro Inc, no
estado do Michigan.

Além disso, a Douce-Hydro oferece a seus clientes
uma assisténcia técnica mundial: seus técnicos
altamente qualificados podem efetuar intervengoes
on-site a qualquer momento e em qualquer parte do
mundo. A Douce-Hydro também presta servicos de
supervisdo de obras ou instalagdes.”

DEPOIS
AFTER

A complete service, 7 days/week

Douce-Hydro has long recognized that “After-Sales
Service” is a key element in achieving and
maintaining customer satisfaction. To this end, the
company has established 2 large repair centers
staffed with a team of highly trained service
technicians: a large repair center staffed and a parts
warehouse in Albert, France, adjacent to its modern
production facilities, as well as a repair and
warehouse center located in Michigan, USA, by
Douce-Hydro Inc.

In addition, Douce-Hydro is dedicated to offering its
customers worldwide Technical Assistance: its highly
trained technicians can be sent anytime and
anywhere in the world. Douce-Hydro can also offer
supervision of work or witnessing of installations.”
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SEALING SYSTEMS P.22

ACUMULADORES DE PISTAO

PISTON ACCUMULATORS P. 23-25

UNIDADES HIDRAULICA &
PAINEIS DE COMANDO

HYDRAULIC POWER UNITS & CONTROL PANELS P. 26-27

SENSORES
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REVESTIMENTOS KERADOUCE®
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Standard

Standard: Welded Type Gylinders

DE 160 DH — 160 bar DE 250 DH - 250 bar

Dia. camisa (mm)

Bore dia. Y 200

450

@ haste
Rod dia.

DE 160 DH

. 740 250 300 360 o) =008 600 800
125 mEi 160 180220 250 r2:lo) 320 400500
0

560
0

125 1CIOR 180 [0[o 220 |24l 250 [raelon 320 FElsiol 450 Felelol 560 [ek]

Normalizado
Following ISO code

DE 250 DH

N&o normalizado
Outside the code

APLICACOES

- Todos os setores industriais, aplicagdes para condi¢cdes operacionais normais, dificeis ou extremas

- Possibilidade de diferentes tipos de fixagao

- Possibilidade de diferentes tipos de op¢des (amortecimento, vedagao, revestimento de hastes, velocidade,
matérias-primas, fluidos, pintura, etc.)

- Facilidade de manutencao

- All industries, normal & heavy duty applications, even in extreme conditions

- Various mounting types

- Various options possible (cushioning, sealing system, coating, speed, raw material, fluid type, paint etc.)
- Easy maintenance




Standard

Standard: Mill Type Cylinders

ISO 6022 — 250 bar

ISO 6020/1 Medium - 160 bar

Dia. camisa (mm)

220 rely) 300 360 [lelo) 450 600 800

Bore dia.
@ haste 08 90 WX 110 140 WIE0) 180 LR 220 Ws{e) 280 Feydel 400 RZE(6)
Rod dia. g(0[0} 110 Wy 140 180 W0} 220 edol 250 pasiel 320 Refslol 450 Be{oe)

1SO 6022 - 250 bar
1SO 6022 - 250 bar

_
A N
o wun

DH 160M - Medium
DH 160M - Medium

Normalizado N&o normalizado
Following ISO code Outside the code

APLICACOES

- Todos os setores industriais, aplicagdes para condi¢des operacionais normais, dificeis ou extremas

- Possibilidade de diferentes tipos de fixagdo

- Possibilidade de diferentes tipos de op¢des (amortecimento, vedagao, revestimento de hastes, velocidade,
matérias-primas, fluidos, pintura, etc.)

- Facilidade de manutencéo

- All industries, normal & heavy duty applications, even in extreme conditions

- Various mounting types

- Various options possible (cushioning, sealing system, coating, speed, raw material, fluid type, paint etc.)
- Easy maintenance

QYVANVLS



Standard

Standard:Tie Rods Cylinders

ISO 6020/2 COMPACT
NFPA TYPE

STANDARD

125 JEDGR 160

Dia. camisa (mm)
Bore dia. 40 EelY 80 180 200 250 4ol 320
56 N

22
@ haste 708 28 BELH 45 (VN 90 Nlved 110 108 160 JElel 200
Rod dia. 78 36 [ZEN 56 BN 90 HIeR 110 i) 1[I0 180 Fzelel 220
VICTOR
| | |

Normalizado N&o normalizado
Following ISO code Outside the code

APLICACOES

- Todos os setores industriais, aplicagdes para condi¢cdes operacionais normais, dificeis ou extremas

- Possibilidade de diferentes tipos de fixagdo

- Possibilidade de diferentes tipos de opcdes (amortecimento, vedacao, revestimento de hastes, velocidade,
matérias-primas, fluidos, pintura, etc.)

- Facilidade de manutencao

- All industries, normal & heavy duty applications, even in extreme conditions

- Various mounting types

- Various options possible (cushioning, sealing system, coating, speed, raw material, fluid type, paint etc.)
- Easy maintenance




Sob Medida

Custom Design: Small & Medium Size Cylinders

vaid3in dos

DA 100 x 70, Curso 4 mm Dupla haste DA 95 x 75 / 50 x 32, Curso 303 mm

DA 80 x 45, Curso 40 mm DA 63 x 45, Curso 200 mm

DA 125 x 90, Curso 1 100 mm

DA 125 x 90, Curso 1 100 mm

DA 80 x 56, Curso 603 mm
DA 125 x 70, Curso 280 mm
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Sob Medida

Custom Design: Large Size Cylinders

Cilindros mergulhadores de
simples a¢ao
Single-acting plunger cylinders

Cilindros de dupla acdo
Double-acting cylinders

Cilindros de haste dupla
(haste passante)

Double-ended cylinders

Barragem de Tong Bai (China)
8 cilindros de turbina 750 x 250 |
Curso 440 mm com mecanismo
de bloqueio

Dam of Tong Bai (China),

8 Turbine Cylinders 750 x 250,
Stroke 440 mm with locking
device

Servo-cilindros

Servo-positioning cylinders
Tensionadores Wireline DA 540 x 480, Curso 3 810 mm
+ Acumulador de Alta Pressao 580, Curso 3 710 mm

+ Acumulador de Baixa Pressdo 304, Curso 3 450 mm
Wireline Tensioners DA 540 x 480, Stroke 3 810 mm

+ HP Accumulator dia. 580, Stroke 3 710 mm

+ LP Accumulator dia. 304, length 3 450 mm

Cilindros submersos
Submerged cylinders

Cilindros de longo curso
Long stroke cylinders

Cilindros com diametro
grande
Large bore cylinders

Cilindros para aplicagoes
pesadas
Heavy duty cylinders

Barragem de Pudugou (China) 6 servomotores 670 x 275,
Curso 549 mm
Dam of Pubugou (China) 6 Servomotors 670 x 275, Stroke 549 mm

Cilindros para condicoes

ambientais extremas
Cylinders for very harsh
environmental conditions

Cilindro hidraulico DA 500 x 200
Curso 12 250 mm

Haste com revestimento
KERADOUCE®

DA Hydraulic Cylinder 500 x 200,
Stroke 12 250 mm,

Rod in KERADOUCE® coating

Cilindros de aco inoxidavel
Stainless steel cylinders

Cilindro Prensador DA 780 x 750, Curso 1 620 mm
Press Cylinder DA 780 x 750, Stroke 1 620 mm



Sob Medida

Custom Design: Large Size Cylinders & Specific Products

Vaidin d0s

} Cilindros telescépicos SA ou DA de
velocidade e esforco constantes
SA or DA telescopic cylinders with
constant speed and forces

} Cilindros auténomos (equipados com

unidade motora)
Cylinders equipped with integral pump

2 Hydraulic Cylinders with KERALOCK® Locking System
. DA 900 x 600, Stroke 12 740 mm -Force applied: 9 000 kN
units For J-Lay tower application

p Cilindros pneumaticos para aplicacoes
especiais (média e grande capacidade)
Pneumatic cylinders for special
applications (middle & large capacity)

} Travamento mecanico de seguranca para
cilindros hidraulicos

Self locking safety rod systems

Cilindros de baixissima friccao

P Valvulas de prefill para cilindros para simuladores de voo

AT Very Low Friction Cylinders
hidraulicos ! /

for flight simulators Cilindros hidraulicos de super alta frequéncia

Prefill valves High frequency large cylinders

P Cilindros de baixa friccao
Low friction cylinders

) Multiplicadores de pressao

. .o Atuador rotativo de palhetas
Pressure intensifiers

Rotary Vane Actuator

2 Cilindros hidraulicos especiais de dupla acéo para
prensas DE 570 x 560, Curso 870 mm
com valvula de prefill traseira

P Juntas rotativas

Swivel joints 2 Hydraulic Cylinders DA 570 x 560, Stroke 870 mm

with rear prefill valve

} Atuadores rotativos de palhetas
Rotary vane actuators

2 cilindros de ponte DA 570 x 200, Curso 2 650 mm
+ 2 cilindros de bloqueio DA 100 x 70, Curso 300 mm
+ 2 manifolds

2 Bridge Cylinders DA 570 x 200, Stroke 2 650 mm
+ 2 Locking Cylinders DA 100 x 70, Stroke 300 mm
+ 2 Manifolds

Cilindros telescépicos com revestimento KERADOUCE® das hastes
Barragem de Bluestone Lake, West Virginia, EUA (Army Corp of
Engineers)

Telescopic Cylinders with KERADOUCE® coating

Dam in West Virginia, USA (Army Corp of Engineers)



Sistemas de vedacao

Sealing Systems

TECNOLOGIA ZERO VAZAMENTOS
— ZERO LEAKAGE TECHNOLOGY
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Juntas de pistao / Piston seals Juntas de haste / Rod seals

Vedacao standard: Solucdo de vedagao e guiagem econdmica, bom desempenho de vedacdo, resistente
a abraséo.
Standard tightness: Economic sealing and guiding solution, good sealing effect, abrasion resistant.

Vedacdo avancada: Excelente efeito de vedacdo estética e dinamica, baixa friccdo sem stick-slip,
excelente eficiéncia, alta resisténcia a abrasdo, alta confiabilidade operacional.

Advanced tightness: High static and dynamic sealing effect, low friction with no stick slip,
high efficiency, high abrasion resistance, high operational reliability.

Vedacdo para aplicagdes em condicdes extremas: Extremamente robusto, resistente ao desgaste,
capacidade operacional com cargas pesadas, longo tempo de vida util, confiabilidade e seguranca da
vedacdo, ajustavel, substituicdo facil no local com juntas especiais.

Heavy duty tightness: Very robust, wear resistant, high load bearing capacity, long service life,
reliability and sealing security, adjustable, easy replacement in the field with split rings.




Acumuladores de pistao

O s acumuladores de pistao projetados e fabricados
pela Douce-Hydro oferecem as seguintes vantagens: alta
taxa de compressdo, confiabilidade, capacidade de
armazenamento a longo prazo, capacidades e volumes
sob medida até mega dimensdes, alta taxa de fluxo
instantaneo, adaptados a altas temperaturas,
confiabilidade da posicdo de funcionamento, seguranca,
detecdo da posicdo do pistdo (opcional), podem ser
adaptados a sistemas de transferéncia de fluidos
incompativeis, facilidade de manutencao.

Todos os nossos acumuladores de pistdo sdo fabricados
de acordo com a norma CE e entregues com o selo e o
Certificado de Conformidade CE. Para instalacdes fora da
Comunidade Europeia, Douce-Hydro pode projetar e
fabricar segundo diferentes especificacbes (GOST-R,
Rostechnadzor, ML -ex SQL-, ASME, BS-L Lloyds register,
RINA, etc.) e fornecer o certificado correspondente.

Piston Accumulators

D ouce-Hydro  also  specializes in  the
design and manufacture of piston accumulators,
offering the following technological advantages: high
compression ratio, reliability, long term storage
capabilities, customs capacity and volume up to very
large dimensions, instantaneous high flow rates, adapted
to high temperatures, piston functioning reliability,
safety, piston position detection (option), can be
adapted for transfer systems with non-compatible fluids,
and easy maintenance.
All our piston accumulators are designed and
manufactured in  accordance with the CE
requirements, and are delivered with a Certificate of
Compliance and CE stamped mark. For deliveries outside
the European Union, Douce-Hydro can design and
manufacture following different specifications (GOST-R,
Rostechnadzor, ML -ex SQL-, ASME, BS-L Lloyds register,
RINA, etc...) and provide the corresponding certificate.

OV1SId 3d SFIHOAvINNIV

1 Acumulador de Pistdo SA 820, Curso 7 650 mm
1 Piston Accumulator SA 820, Stroke 7 650 mm

12 Acumuladores de Pistdo dia. 420, Curso 1 870 mm - Mesa de teste
12 Piston Accumulators dia. 420, Stroke 1 870 mm - Test table




Acumuladores de pistao

Piston Accumulators

OPCOES e ACESSORIOS

Para acomodar as necessidades especificas de seus clientes, Douce-Hydro propde toda

uma linha de opcdes e acessorios:

) Sistema de detecdo de fim de curso.

) Sistema de detecdo de posicdo do pistao.

P Bloco de travamento de seguranca e diversos outros elementos de seguranca.

P Protecdo externa especial conforme as suas especificagoes.

) Revestimento interno do cilindro em cromo ou niquel quimico (Kanigen) para diminuir
o desgaste das juntas de vedacdo e proteger contra a corrosdo durante o emprego de
certos fluidos.

p Amortecimento do pistdo quando o acumulador é submetido a altas velocidades de
restituicdo e a um grande numero de ciclos.

) Diversos elementos de fixagcdo, bomba de nitrogénio, acessorios de bomba, cilindros de
nitrogénio, etc.

P PACOTE CHASSI DE ACUMULADORES: Pacote completo de acumuladores com
tabulacdes de nitrogénio, equipamento de seguranca e canalizagoes.

» PACOTE COMPLETO: Pacote completo de cilindros hidraulicos + acumuladores com
equipamento de seguranca e canalizagdes.

ACUMULADORES DE PISTAO

e OPTIONS and ACCESSORIES

Emergency energy storage

To accomodate its customers specific needs, Douce-Hydro offers a large choice of
different options:

P Proximity switches (end stroke detectors).

P Integrated piston position monitoring.

P Self locking safety device and other various safety devices.

P Specific external protection according to your specifications.

i i P Internal coating of the bore diameter with chrome or electroless nickel plating to
Compensacao de pulsacdes . .. c . . . . .
pump pulsation cushioning improve friction seals characteristics and ensure anti-corrosion protection e sential

for the use of certain fluids.
P Internal piston cushioning on the fluid side, whenever the working conditions demand
complete and frequent discharges of the piston accumulator, especially for high speed

el
ELL:! ! piston strokes.
e

puineeil

b Various mounting devices, nitrogen pump, pump accessories, nitrogen bottles, etc.
p RACK PACKAGE: Complete piston accumulators package with nitrogen bottles, safety

equipment and piping.
o ) p COMPLETE PACKAGE: Hydraulic cylinders package + piston accumulators package with
Protecéo antigolpe de ariete . L
Hydraulic shock absorption Safety eqUIPment and pipIng.

5
= [ =
Garrafas adicionais Dilatagao térmica Compensacgao de vazamentos Transferéncia de fluidos incompativeis
Additional bottles Thermal dilatation Leak compensation Transfer of incompatible fluids



Acumuladores de pistao

Piston Accumulators

O método de dimensionamento de um acumulador muda em
” o funcdo da sua aplicacdo. E impossivel dimensionar precisamente
3 ~um acumulador hidrdulico apenas com a ajuda de diagramas e

= : férmulas simples. Gragas a suas ferramentas avancadas de

l engenharia e know-how, Douce-Hydro pode oferecer a vocé
assisténcia e aconselhamento durante todas as fases do seu projeto.

My

For each application, calculation of a piston accumulator varies. It is not possible to precisely calculate the dimensions
of a piston accumulator using only diagrams and simple formulas. Douce-Hydro has the engineering tools and know-
how to provide detailed support and guidance to its customers.

Pressdo maxima de servigo
P2 Maximum Operating Pressure
-
>
(@)
(o=
— p¥"=K <
g5 =
>
Pressdo minima de servigo O
Minimum Operating Pressure -
P1 Pressdo de enchimento m
Pg Precharge pressure wn
av O
v2 Vi vg -
Volume G
>
Pe- Presséo de enchimento (bar) Precharge pressure (bar) O
P1- Pressdo nominal de servico (bar) Nominale working pressure (bar)
P2- Pressdo méxima de servico (bar) Maximum operating pressure (bar)
AV - Volume restituido (litros) Output volume (Liters)
Ta- Temperatura minima de servico (°C) Minimum operating temperature (°C)
T2= Temperatura méxima de servico (°C) Maximum operating temperature (°C)
ii= Tempo de carga / descarga (min) Response time (min)
Ve= Volume efetivo do acumulador (litros) Required accumulator volume (Liters)
Vi- Capacidade & presséo P (litros) Volume at pressure P1 (Liters)
Va- Capacidade a presséo P; (litros) Volume at pressure P> (Liters)
"= Coeficiente descarregamento Discharge coefficient

8 Acumuladores de Pistao dia. 4 020 x 1 560 x 1 560 mm
Porta-avides Charles de Gaulle

8 Piston Accumulators Dia. 4 020 x 1 560 x 1 560 mm
Aircraft carrier Charles de Gaulle




STANDARD

SOB MEDIDA

SISTEMAS DE VEDACAO

ACUMULADORES DE PISTAO

SENSORES

KERADOUCE®

Unidades hidraulica
& painéis de
comando elétrico

Hydraulic Power Units & Control Panels

D)uce-Hydro fornece sistemas hidraulicos

completos, inclusive cilindros hidraulicos, unidades

hidraulica e painéis de comando elétrico para atender as

suas especificacdes e assegurar um desempenho ideal

confiavel a longo prazo.

Nossos sistemas sao feitos sob medida para atender a sua

aplicacdo e as suas necessidades especificas:

p Amplas opcdes de pressdes de operagdo
disponiveis

p Capacidade do reservatério calculada para
assegurar um excelente desempenho e se
adaptar perfeitamente ao seu espago disponivel

P Sistemas hidraulicos simples ou multiplos

P Disponiveis para todos os tipos de aplicagdes.

ouce-Hydro provides complete hydraulic
s, including hydraulic cylinders, hydraulic power
units and control panels to fit your specific
requirements and ensure optimal performance
efficiency, reliability and long life span.
Systems are custom made to meet your application
and needs :

P Wide range of operating pressure possibilities

b Accurately sized reservoir to ensure efficiency and fit
your available space

> Single or multiple HPU systems

P Available for all type of applications.

Pressurs ine
{green pipe @ 30x 3)

Return line
iblue pige D42x 3

View of power pack and control panel

Contrcl panel |




Hydraulic Power Units & Control Panels
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Sensores: sistemas de

medicao lineares
Sensors: Linear Measuring Systems

b SMIK®SENSOR

Sistema de Medicao Integrado ao KERADOUCE®.
Nosso sensor SMIK® fornece os seguintes

dados técnicos:

- Posicdo da haste

- Velocidade da haste

- Aceleracao e desaceleracao da haste g
Nosso SMIK® possui a certificagdo ATEX @

KERADOUCE® Integrated Measuring System.
Our proprietary SMIK® sensor provides the

following technical data:

- Position of the rod

- Velocity of the rod

- Acceleration et deceleration of the rod
Our SMIK® is ATEX certified ,rex

&

p ABSOTEK® SENSOR

ABSOTEK® - Sistema de Medicao Linear
Absoluta

- Integrado no fundo do cilindro hidraulico

- Alta confiabilidade de mais de varios milhdes de ciclos
- Resolugdo = 1/10 mm

- Velocidade da haste de até 1 m/s

- Aceleracao de até 1 m/s?

ABSOTEK® - Absolute Linear Measuring

System

- Integrated into the end cap of the hydraulic cylinder
- Very high reliability over million cycles

- Resolution + 1/10 mm

- Rod velocity up to 1 m/s

- Acceleration up to 1 m/s?
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ALTiISSIMA RESISTENCIA A CORROSAO
SUBSTITUI O NIQUEL-CROMO

Aplicacdes Tipicas: Represas, Canais, Comportas de Eclusas,
Engenharia Civil, Dragas, Marinha, Portos Maritimos, etc.

Wireline Riser Tensioner Cylinders for the offshore industry

Resultado dos testes apds 2 000 h em neblina salina
Test results after 2 000 hours in salt spray test

Cromo- e ADOUCE®
niquel

Resisténcia a corrosao

sistencia ° ° oo XXX
Corrosion resistance
Resisténcia a arranhoes ° ° o000
Scratch resistance
Resisténcia a abrasa

es;te cgaabasao ° ° eoe
Abrasion resistance
Resisténcia ao desgaste
. g ° 'Y XXX
Wear resistance
Elasticidade
.. o [ ] [ X ]

Elasticity
Resisténcia a impactos ° P PP
Impact resistance
Acabamento de
superficie (Ra/Rt) o0 ° (X X X

Surface finish (Ra/Rt)

VERY HIGH CORROSION RESISTANCE
REPLACES NICKEL-CHROME

Typical Applications : Dams, Waterways, Sluice Gates,
Civil Engineering, Dredges, Marine, Seaport ...

D esenvolvido pelo Departamento de Pesquisa &
Desenvolvimento da Douce-Hydro, o)
KERADOUCE® é um revestimento multicamadas,
estanque e extremamente duro, aplicado nas hastes de
cilindros hidrdulicos. Este tratamento lhes confere uma
excelente resisténcia a corrosdo e a abrasdo. Trata-se de
um revestimento homogéneo, ininterrupto, ndo condutor,
com flexibilidade suficiente para acompanhar as
deformacdes da haste (flexdo), e ecoldgico.

Desde 1990, com referéncias no mundo inteiro, a
eficiéncia e a confiabilidade do revestimento
KERADOUCE® ¢é mais do que comprovada.

D evelopped by Douce-Hydro “Research &
Development” team, KERADOUCE® is a multilayer
coating, waterproof and very hard, which is applied on the
rods of hydraulic cylinders, and has an excellent
corrosion resistance. It is homogeneous, uninterrupted,
non conducting, flexible enough to support functional rod
bending, and ecological.

Since 1990, with thousands of hydraulic cylinders in use
worldwide, our KERADOUCE® coating has proved its high
efficiency and reliability.

Mechanical
Characteristics

Caracteristicas
Mecanicas

Espessura Standard

Standard thickness 300 pm

900 HV = 67 HRC

(Rockwell C)
Ra=0,1a0,2 pm
Ra=0.1t00.2 pm

Dureza
Hardness

Acabamento de Superficie
Standard surface finish

Aderéncia medida por ensaio segundo
anorma NFEN 582

Adherence following norm

NFEN 582

>50 Mpa = 7 250 psi

Resisténcia a corrosao em neblina
salina acética (segundo as normas
ASTM B 117 & 287, NF ISO 9227,

NF ISO 3769)

Corrosion resistance into acetic salt

spray test (ASTM B 117 & 287, NF ISO 9227,
NF ISO 3769)

2 000 horas no minimo
2 000 hours minimum

Corrosive environments,
extreme environmental
conditions such as
marine, seaports,
offshore, steel works...

Tipos de aplicagoes
Application types

@30NOAvdIx

29




4

\\N

=, - W,

!
e m— :

|
e

KERADOUCE® & -

M t It K® MAIS DURO QUE O CROMO
e a e (1 100 HV) SUBSTITUI O CROMO;
MEDIA RESISTENCIA A CORROSAO

Aplicacdes tipicas: Siderurgia, Mineracao,
Equipamentos de Construcdo, Aplicagdes Industriais,
etc.

e
-

O revestimento MetalteK® é aplicado nas hastes dos

cilindros para dar-lhes resisténcia a abrasao e a corrosdo em HARDER THAN CHROME (1 100 HV)
meios industriais medianamente corrosivos. As caracteris- REPLACES CHROME : MEDIUM

ticas mecanicas do revestimento (dureza: 1 100 HV) e sua

densidade, asseguram excelentes propriedades de CORROSION RESISTANCE

deslizamento e resisténcia contra o desgaste mecénico e os Typical Applications : Steel Work, Mining, Construction
ataques por corrosdo quimica. Estes pardmetros contribuem

para uma melhoria significativa do tempo de vida util dos
cilindros hidrdulicos.

Equipment, Industrial Applications...

. . . . BOP Elevator Telescopic Cylinder
The MetalteK® coating is applied on piston rods to prevent 650 x 570, 480 x 380, Stroke 6 100 mm

wear and corrosion in medium corrosive industrial with METALTEK® rod coating
environments. The mechanical characteristics (hardness: CaraaiGies Mechanical
1 100 HV) and density of the coating provide a durable, very Mecénicas Characteristics

hard and dense surface with excellent sliding, wear and Espessura standard min 100
. . . . Standard thickness min Hm
mating properties, as well as an excellent chemical corrosion
resistance, thus resulting in a significant increase in the life of pureza 1100 HV = 70 HRC (Rockwell C)
the hydraulic cylinders. Acabamento de SuEerﬂ'cie Ra=0,1a0,2pm
Standard surface finis| Ra =0.1t0 0.2 ym

Cromo MetalteK™
Poluigdo
Pollution eeee ®
Resw’genqa a arranhdes ° eoe
Corrosion resistance
(7,) Resisténcia a abrasao
i Scratch resistance ® eee
S
Resisténcia a corrosdao
2 Abrasion resistance o LA
LLl Resisténcia ao desgaste
“ Wear resistance 1 A A A
Elasticidade
Elasticity ® °
Resisténcia 4 i
| e5|stenC]a a impactos ° PP
mpact resistance
Acabamento de Superficie
(Ra/Rt (X ) LY X

Surface finish (Ra/Rt)

Comportamento a corrosao
Corrosion resistance

50 h 1000 h
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KERADOUCE®-

RECOBRIMENTO POR SOLDADURA A
LASER PARA PIORES AMBIENTES

CORROSIVOS

Aplicagdes Tipicas: Industria Offshore.

WELD OVERLAY LASER CLADDING
WORST CORROSIVE ENVIRONMENTS

Typical Applications : Offshore Industry.

O revestimento LaserteK® é um procedimento de soldadura
de recobrimento aplicado as hastes de cilindros para evitar
o desgaste e a corrosdo em meios extremos. O revestimento
final é uma camada duravelmente resistente a corrosdo
cujas caracteristicas oferecem um alto indice de resisténcia
contra forcas de contato extremamente elevadas (esforcos
radiais) e forcas de flexdo (flexdo da haste).

Além disso, o revestimento LaserteK® respeita as exigéncias
de qualificacdo requeridas pela norma DNV “DNV-Guideline
for wear and corrosion protection surface materials for
offshore piston rods” (norma DNV para revestimentos
anticorrosivos e antidesgaste das hastes de pistdo de
cilindros hidraulicos nas aplicacdes offshore).

Amostra de soldadura de recobrimento:
Espessura medida de 1a 1,2 mm
Nenhum defeito foi constatado no corte
observado.

Weld overlay sample : the overlay weld was
measured to a thickness of 1to 1,2 mm.
No defects were observed in the
examinated cross section.

i3
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DET NORSKE VERITAS

Energy Report
Testing of Laser weld overlay coating.

Douce Hydro SAS.

Report DNV Re No. 2009-3365/ 128LG1X-6
Rev1, 20090629

Relatdrio Energético por conta da
Douce-Hydro datado de 29 de
junho de 2009 - Testes de
revestimento por recobrimento
com soldadura a laser

Energy report for Douce-Hydro
dated June 29th, 2009 - Testing of
Laser weld overlay coating

The LaserteK® coating is a weld overlay process which is
applied on piston rods to prevent wear and corrosion in very
harsh environments. The coating provides a durable,
corrosion resistant layer, and the core material provides the
load bearing capability against extremely high contact
forces and makes it flexible enough to support functional

rod bending (flexion).

Furthermore, LaserteK® coating meets the recommended
qualification requirements from DNV according to the
standard “"DNV-Guideline for wear and corrosion protection
surface materials for offshore piston rods”.

LaserteK®

Caracteristicas
Mecanicas

Espessura standard
Standard thickness

Mechanical
Characteristics

l1al,2mm/1to1,2mm

Dureza
Hardness

305 HV = 30 HRC
(Rockwell C)

Acabamento de Superficie
Standard surface finish

Ra=0,1a0,2um/
Ra=0.1t00.2 pm

Teste de resisténcia a corros3o por
cavitagdo (ASTM G 48 Método A
maodificado segundo DNV-C3 a 40° C)
Crevice corrosion resistance test

(ASTM G 48 Method A modified

as per DNV-C3 at 40°C)

24 horas no minimo,
Auséncia de picadas / bolhas
na superficie revestida

24 hours minimum,
no pits / blisters on the
coated surface

Teste de resisténcia a corrosao

(ASTM B117 em 5% NaCl durante mais de

1000 horas a 95°C)

Corrosion resistance test

(ASTM B117 in 5% NaCl for up to
1000 hours at 95°C)

Auséncia de corrosdo
na superficie revestida
No rust or corrosive attack
on the coated surface

Teste de resisténcia a corrosdo
(ASTM G48, que implica 72 horas em
6% de uma solugdo de FeCl3 a 25° C)
Corrosion resistance test

(ASTM G48 which involves 72 hours in a

6% FeCl3 solution at 25°C)

Nenhum ataque corrosivo
na superficie revestida

No corrosive attack

on the coated surface

Teste em uma solugdo de lama acida
a 13,5% HCl + 2% HF em agua durante

24 horas + imersao de amostras
em uma solugdo de salmoura
Mud acid test in a solution of 13.5%
HCI + 2% HF in water for 24 hours
+ submersion of samples in a brine/
alkaline solution for 24 hours

Nenhuma perda de material
No loss of material, pitting
or delamination

Resisténcia a abrasdo durante
2 milhdes de ciclos

Seal wear test with a 2 million
high-cycle frequency

Nenhuma degradagdo —
Excelentes resultados
No degradation - Excellent
results

Tipos de aplicagdes
Application types

Meios corrosivos, condigdes
ambientais extremas

(tais como marinha, portuaria,
offshore, etc.)

Corrosive environments,

extreme environmental

conditions (such as marine,
seaports, offshore...)

LASERTEK®

overlay coating

overlay coating

Ultra high resistance ~ The highest resistance
to corrosion

to corrosion

overlay coating

High surface hardness High surface hardness

LASERTEK® LASERTEK® LASERTEK® LASERTEK®
4001 400U 1000 | 1000 U
Inconel 625 weld Ultimet weld Inconel 625 weld Ultimet weld

overlay coating

Ultra high resistance  The highest resistance
to corrosion

to corrosion

-|" ‘“, [T T

Hydraulic Cylinders for the offshore industry
Rods in LASERTEK® coating.
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industria offshore requer uma extrema confiabilidade
para a ampla variedade de cilindros hidraulicos utilizados para
apoiar as operagdes offshore e as plataformas de perfuragao.
A Douce-Hydro possui uma vasta experiéncia na industria
offshore e esta habituada a trabalhar nessa area extremamente
exigente. Com o passar dos anos, Douce-Hydro forneceu e
entregou com sucesso diferentes tipos de cilindros
hidraulicos e adquiriu uma extensa experiéncia de trabalho
junto aos 6rgdos de certificacdo tipicamente utilizados nessa
industria, tais como ABS e DNV.
Dependendo da aplicagdo, Douce-Hydro realizou entregas de
cilindros hidraulicos para essa industria com diferentes tipos de
aco (Super duplex, 17-4 PH, etc..) e de revestimentos,
inclusive nossos revestimentos de haste KERADOUCE®,
MetalteK® e LaserteK®.

he Offshore industry requires a high reliability for the
large variety of hydraulic systems used to sustain the
operations of offshore oilrigs and drilling platforms.
Douce-Hydro has an extended experience in working with this
demanding industry. Over the years, Douce-Hydro has
successfully delivered many different types of hydraulic
cylinders, and has an extensive experience working with
Certifying Organizations that are typically used in this industry
such as ABS and DNV.
Depending of the application, we have successfully delivered
cylinders with different raw materials (Super Duplex, 17-4PH,
etc...) and coatings, including our KERADOUCE®, MetalteK®
and LaserteK® coatings.

Murphy Kikeh : 73 Production Riser Tensioners
Dia. 260 x 110, Stroke 6 403 mm with 1 low pressure accumulator
(20 gal.) + 2 high pressure accumulators (110 gal. each)

12 Wireline Riser Tensioners 280 Kips

DA 555 x 480, Stroke 3 810 mm

+ HP accumulator dia. 580, Stroke 3 810 mm ; 1 050 liters
+ LP accumulator 320 liters

12 Wireline Riser Tensioner Cylinders 250 Kips

DA 540 x 480, Stroke 3 810 mm

+ HP accumulator dia. 580 mm, Stroke 3 710 mm ; 980 Liters
+ LP accumulator dia. 304 mm, Stroke 3 450 mm ; 250 Liters

10 Wireline Riser Tensioner Cylinders 250 Kips

DA 540 x 480, Stroke 3 810 mm

+ HP accumulator dia. 580 mm, Stroke 3 710 mm ; 980 Liters
+ LP accumulator dia. 304 mm, Stroke 3 450 mm ; 250 Liters

Crown Mounted Compensator Cylinder
DA 820 x 720, Stroke 7 650 mm



12 Cilindros hidraulicos 5 000 Kips - DA 560 x 230, Curso 15 240 mm
+ sistema de medicdo SMIK® certificado ATEX e revestimento de haste
LaserteK®

12 Hydraulic Cylinders 5 000 Kips - DA 560 x 230, Stroke 15 240 mm
+ Microwave measuring system & LaserteK® rod coating

6 Cilindros tensionadores para perfuragao 222 x 82, Curso 372 mm
com acumuladores de alta e baixa pressao

6 Drilling Tensioner Cylinders 222 x 82, Stroke 1372 mm

with high and low pressure accumulators

Cilindros de haste dupla para compensadores AHC
200 x 175 x 100, Curso 7 800 mm

+ sistema de medicdo SMIK® certificado ATEX
Active Heave Compensator Double Rod Cylinders
200 x 175 x 100, Stroke 7 800 mm

+ ATEX certified SMIK® measuring system

P Tensionadores de producdo e perfuracdo

P Tensionadores de cabo com acumuladores de alta e baixa
pressao

) Cilindros elevadores para BOP (preventor de erupcdo de
superficie)

p Cilindros elevadores de plataforma

p Cilindros compensadores de ondas

p Cilindros compensadores de coluna de perfuracdo

p Cilindros para equipamentos de desmontagem de linhas
flexiveis

p Cilindros mergulhadores

p Cilindros de deslocamento e elevacdo

p Cilindros de flecha ou de mastro para gruas offshore

p Cilindros de dragagem offshore

p Acumuladores de pistdo (CE / ASME)

Etc.

P Production & drilling riser cylinders
) Direct acting tensioners cylinders

P In-line tensioner cylinders

P Wireline Tensioners with high & low pressure accumulators
P BOP elevator telescopic cylinders

P Jack-up cylinders

P Motion compensators cylinders

P Active heave compensators cylinders
P Drill string compensators

P Vertical lay system cylinders

P Ram / plunger type cylinders

P Lift-Skidding cylinders

P Knuckle boom crane cylinders

P Offshore dredging cylinders

P Piston accumulators (CE / ASME)
Etc...

Cilindros para compensadores AHC 1 000 Kips SA 440, Curso 7 000 mm
+ acumulador BP 1 140 litros
Drill String Compensator Cylinders 1 000 Kips SA 440, Stroke 7 000 mm”
+ HP accumulator 1 140 liters




Cilindros brancos: 14 Cilindros tensionadores de riser cabo
elétrico de perfilagem 250 Kips DA 540 x 480, Curso 3 810 mm
+ acumulador AP dia. 580 mm, Curso 3 710 mm; 980 litros

+ acumulador BP 305 litros

Cilindros vermelhos: 6 Cilindros equalizadores de forca
SA 170, Curso 840 mm + acumulador 55 litros

20 Cilindros tensionadores com transdutor
20 Tensioner Cylinders with Transducer

Cilindros para Sistemas de Instalagao Vertical
32 Cilindros hidraulicos DA 280 x 180,

Curso 550 mm com sistema de medicao
Vertical Lay System Cylinders

32 Hydraulic Cylinders DA 280 x 180,

Stroke 550 mm with measuring system

73 Tensionadores de producéo de riser Cilindro hidraulico de dragagem offshore
Dia. 260 x 100, Curso 6 403 mm com 1 acumulador de baixa pressdo 1 Cilindro DA 500 x 330, Curso 8 300 mm
(20 gal.) + 2 acumuladores de alta pressao (110 gal. cada um) Offshore Dredging Hydraulic Cylinder

73 Production Riser Tensioners 1 DA Cylinder 500 x 330, Stroke 8 300 mm

Dia. 260 x 100, Stroke 6 403 mm with 1 low pressure accumulator
(20 gal.) + 2 high pressure accumulators (110 gal. each)



Marinha
& Dragagem

Marine & Dredging

Os cilindros anticorrosivos Douce-Hydro sédo
frequentemente indicados como sendo os melhores para
operar os equipamentos de navios, portas, plataformas
elevatorias, rampas, aberturas de pordes, sistemas
antioscilatdrios, dragas, etc.

D ouce-Hydro’s anti-corrosive hydraulic cylinders have
been specified as the cylinders-of-choice to operate cargo
access devices, gates, ramps, opening and closure
equipments, deck cranes stabilizers in a wide variety of
marine transport vessels, sail and jib tensioners, lifting
winches, boom handling, mainsail orientation, bilges panel
handling, dredges, etc...

Draga maritima
Marine dredging

2 Cilindros hidraulicos para dragas DA 850 x 400, Curso 2 770 mm Cilindros hidraulicos para guinchos

2 Hydraulic Cylinders for dredge DA 850 x 400, Stroke 2 770 mm 320 x 180, Curso 3 200 mm
Hydraulic Cylinders for lifting winches
320 x 180, Stroke 3 200 mm



Engenharia Civil:
=cilindros de
barragens e represas

Civil Engineering: Dams & Sluice Gates

C ilindros  hidraulicos, servomotores, unidades
hidraulica, painéis de controle e sistemas:
A Douce-Hydro fornece solucdes de alta tecnologia sob
medida para as diversas aplicacdes de nossos clientes na
industria de barragens, tais como comportas radiais,
comportas de admissdo, comportas elevatérias de
rolamento, comportas elevatdrias de corredica, comportas
de represa, servomotores para turbinas, etc.

H ydraulic cylinders, servomotors, power units, control
panels and systems:
Douce-Hydro brings customized high technological , , ,

. ; . . . Billwerder Bucht Dam (Germany) - Rods in KERADOUCE® coating
engineering solutions for our clients’ wide range of 16 DA Hydraulic Cylinders 560 x 220, Stroke 8 400 mm
applications in the dam industry, such as radial gates,
intake gates, vertical lift roller gates, vertical lift sliding
gates, vertical sector gates, fish belly gates, water
adduction gates, sluice gates, servomotors for turbines etc.

Red River Floodway Expansion Project (Manitoba/Canada)
4 Hydraulic Cylinders 22" x 12", Stroke 43’

Boguchanskaya Dam (Russia 2009)
Douce-Hydro has designed, manufactured, and supplied for the largest hydro

Cha_tou Dam (F.rance) power scheme under construction in Russia:
Radial Gate Cylinders 10 DA Hydraulic Cylinders 710 mm x 250 mm, Stroke 15 000 mm with
670 x 220, Stroke 9 250 mm KERADOUCE® coating and dual SMIK® Integrated Measuring System +

Rods in KERADOUCE® coating. hydraulic power units and control panels.



Engenharia Civil:
cilindros de
barragens e re

Dam of LIsle Adam (France)
7 Hydraulic Cylinders DA 280 x 130, Stroke 5 600 mm

La Sarcelle Dam (Canada/Quebec)
Vertical Gate Cylinders

360 x 190, Stroke 10 900 mm
Rods in KERADOUCE® coating

10 cilindros hidraulicos para comportas radiais
DA 400 x 160, Curso 17 500 mm com hastes
com revestimento KERADOUCE®

10 Hydraulic Cylinders for radial gates
DA 400 x 160, Stroke 17 500 mm with rods in
KERADOUCE® coating

4 cilindros para comportas radiais DA 340 x 190, 8 cilindros hidraulicos DA 300 x 130, Curso 5 600 mm
Curso 13 100 mm com hastes com revestimento 8 Hydraulic Cylinders DA 300 x 130, Stroke 5 600 mm
KERADOUCE®

4 Radial Gates Cylinders SA 340 x 190,

Stroke 13 100 mm with rods in KERADOUCE® coating



. Engenharia Civil:
| Servomotores para
U turbinas

Barragem hidrelétrica de Baglihar (india)
6 Cilindros de turbina 380 x 240, Curso 278 mm com dispositivo de
bloqueio

Hydroelectric Dam Baglihar (India)

6 Turbine Cylinders 380 x 240, Stroke 278 mm with locking device

Projeto Tong Bai (China)
8 Cilindros de turbina 750 x 250, Curso
440 mm com dispositivo de bloqueio
+ 8 Cilindros hidraulicos DA 560 x 200,
Curso 1913 mm

Projeto Revelstoke (British Columbia,
Canada)

Servomotores DA 600 x 240,

Curso 580 mm

Barragem de Yele (China)

Hastes com revestimento KERADOUCE® - 4 Cilindros hidraulicos DA 440 x 200, Curso 1 659,71 mm
Dam of Yele (China)

Rods with KERADOUCE® coating - 4 DA Hydr. Cyl. 440 x 200, Stroke 1 659,71 mm

]'F !"- i =g

Projeto Kelsey (Manitoba/Canada)
10 Servomotores 560 x 160, Curso 686 mm
Project Kelsey (Manitoba/Canada)
10 Servomotors 560 x 160, Stroke 686 mm

Mica Project (Canada)
4 Servomotors DA 600 x 260, Stroke 423 mm



Engenharia Civil:
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Civil Engineering: Bridges & Waterways

P ontes moveis, cilindros tensionadores, pontes pénsil:
Douce-Hydro também oferece solu¢des de alta tecnologia
sob medida para as diferentes aplicagdes de Engenharia Civil,
tais como pontes mdveis, cilindros tensionadores, pontes
pénsil, vias navegaveis, pontes de servico, rampas e passarelas,
controle de pontes levadicas, etc.

M obile bridges, tensioner cylinders, cable stay cylinders:
Douce-Hydro brings also customized high technological
engineering solutions for our clients’ wide range of civil
engineering applications such as mobile bridges, tensioner
cylinders, cable stay cylinders, waterways, gangways and
ramps, draw bridge controls, linkspans, etc...

Ponte de Rion-Antirion (Grécia)
Maior ponte estaiada do mundo, com uma plataforma suspensa de 2,25 km.
70 Cilindros hidréulicos de tamanhos diversos.

Greece : Rion-Antirion bridge

The world'’s longest cable-stayed bridge with a suspended deck of 2,25 km.
70 Hydraulic Cylinders delivered in different sizes.

Cilindros de rampa flutuante em um porto maritimo
Seaport linkspan Cylinders

Mobile Bridge
2 Hydraulic Cylinders 250 x 200, Stroke 5 760 mm

Ponte moével de Estesperrwerk (Alemanha)

Hastes com revestimento KERADOUCE®

2 Cilindros hidraulicos DA 500 x 360, Curso 10 600 mm
4 Cilindros hidraulicos DA 460 x 280, Curso 7 700 mm
2 Cilindros hidraulicos 63 x 36, Curso 320 mm

4 Cilindros hidraulicos 100 x 70, Curso 500 mm

Mobile Bridge in Rouen, France 4 Cilindros hidraulicos 100 x 70, Curso 1 600 mm
16 Hydraulic Cylinders DA 280 x 130, Stroke 1 000 mm

+16 Hydraulic Cylinders DA 180 x 80, Stroke 1 000 mm




-i_ A Engenharia Civil:
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Cilindros lancadores de
plataformas de ponte

O s cilindros hidraulicos sdo utilizados para lagar a
plataforma da ponte, de pilar em pilar, a partir de uma das
extremidades. Cada sistema compreende um cilindro
elevatorio, cilindros lancadores sincronizados juntos e
unidades de poténcia hidraulica com painel de comando. A
velocidade de translacdo é de cerca de 10 m/hora e a
pressdo de operacdo é de 370 bares. Ao término de cada
projeto, a confiabilidade dos cilindros hidraulicos terd
permitido empurrar e elevar com sucesso milhares de
toneladas de estruturas.

Lifting, launching & pushing
equipment to move massive
structures into position

I I ydraulic cylinders are used to push the girder spans

onto the pillars from one end. Each system includes both a
lifting cylinder and pushing cylinders which are Chalifert High Speed Train Viaduct (France)

h ized t th by hvd li it ith Douce-Hydro’s lifting and launching systems push the bridge deck.
synchronize ogether by hydraulic power units wi A total of 32 000 tons of deck was pushed over 3,2 km, allowing the
control panels.Translation velocity is around 10 m/hour and construction of the high speed train rail tracks.

H 4 SA Hydraulic Cylinders dia. 530 mm, Stroke 70 mm
won:kmg pressure up to 3?0 bia!r. At the end of each 8 DA Hydraulic Cylinders 250 x 180, Stroke 250 mm
project, the reliable hydraulic cylinders have successfully 8 DA Hydraulic Cylinders 110 x 75, Stroke 1000 mm

8 power packs + 4 sets of general mechanism

lifted and pushed thousands of tons.




Energias
Renovaveis

A Renewable Energies

industria de energias renovaveis ainda esta em
estagio inicial desenvolvimento. Apesar disso, novos
projetos estdo sendo regularmente anunciados, e a Douce- . Ve .
Hydro também fornece nessa area solucdes de alta Turbinas eoélicas / Wind energy
tecnologia sob medida para as diversas aplicagdes de seus
clientes, tais como projetos de aproveitamento da energia
das ondas e da energia maremotriz e de turbinas edlicas. A
Douce-Hydro ja realizou, em todas estas areas de aplicagao,
o fornecimento de cilindros e sistemas hidraulicos
confidveis e seguros que atendem a todas as especificagdes
do usuario e as exigéncias regulamentares.

T he renewable energy industry is in its early stage of

development. However, projects are being announced on a

regular basis and Douce-Hydro brings customized high o

technological engineering solutions for its clients’ wide Retractable wind turbine
. : . A Eolienne rétractable

range of applications such as wave, tidal, and wind power

energy projects.

For all these applications Douce-Hydro has already

delivered reliable and safe hydraulic cylinders that meet

user expectation and achieve regulatory compliance.

Energia maremotriz / Tidal energy

©EDF MEDIATHEQU

Tree

1 lifting Hydraulic Cylinder for
retractable turbine
DA 510 x 340, Stroke 8 638 mm

LE GAL Yannick

Offshore wnd turbines
Eoliennes offshore

Tidal power station of La Rance, France 12 Servomotors Hydraulic Cylinders
Usine marémotrice de La Rance, France for La Rance tidal power station
670 x 170, Stroke 10 150 mm
and 12 900 mm total rod length

100 Hydraulic Cylinders
for offshore wind turbines
DA 650 x 320, Stroke 2 300 mm

Energia das ondas do mar / Wave energy

Hydraulic Pump for wave energy Subsea water turbines
DA 270 x 170, Stroke 3 000 mm

Tidal / wave turbines



ilindros prensadores para as industrias automotiva,
siderdrgica, do plastico e da borracha: estas maquinas
requerem uma consideravel poténcia hidraulica e
operam, em muitos casos, ininterruptamente, em alta
cadéncia.

A Douce-Hydro também pode fornecer pecas
mecanicas (colunas, mesas, etc.) nessa area.

ouce-Hydro can also provide cylinders for all
hydraulic powered presses used in the volume
manufacturing of parts made from metal, plastic, rubber
or other materials. These machines work continuously, at
high rates.
Douce-Hydro can also provide mechanical components
(press columns, tie bars, tables, etc...).

Cilindros hidraulicos para prensas de forja
SA dia. da haste 740, Curso 2 050 mm
Forging Presses Hydraulics Cylinders

SA rod dia. 740, Stroke 2 050 mm

Press Industry

Prensa para estampo
Stamping press

Prensa para a moldagem de plastico por injecdo
Milhares de referéncias

Plastic injection molding press

Thousands of references



Forno basculante para a fundi¢do de aluminio
Aluminum tilting furnace

Forno vertical para a fundicdo de placas de aluminio
1 Cilindro hidraulico SA dia. da haste 790 mm,
Curso 9 700 mm

Haste com revestimento KERADOUCE®

Vertical cast furnace for aluminum platen

1 SA Hydraulic Cylinder rod dia: 790 mm,

Stroke 9 700 mm

Rod with KERADOUCE® coating

Siderurgi

Steel Works

C ilindros para fornos elétricos, fundi¢des continuas
horizontais, trens de laminagem, fundi¢des continuas
verticais para o aluminio, etc. A operacdo deve ser
assegurada 24 horas por dia.

C apable of withstanding the temperature environment

of molten steel, Douce-Hydro hydraulic cylinders are
frequently called upon to provide the continuous
operation of electric furnaces, casting
processes and rolling mills, horizontal continuous
castings, vertical continuous castings for aluminum.

Forno a arco elétrico
Electric arc furnace

32 holder tilt Hydraulic Cylinders
SA 410 x 200, Stroke 3 831 mm




Os cilindros Douce-Hydro de dupla acdo ou
telescopicos podem ser utilizados na industria

tuneleira. A Douce-Hydro j& forneceu cilindros no
mundo inteiro para este tipo de aplicacdo, inclusive
para as maiores tuneladoras jamais construidas,
operando em condicdes extremamente dificeis. Nossos
cilindros de alta tecnologia sdo particularmente
eficazes em situagdes de intensas cargas laterais.

: -

19 Cilindros hidraulicos 420 x 340, Curso 2 700 mm, hastes
com revestimento KERADOUCE®

19 Hydraulic Cylinders with rods in KERADOUCE® coating
420 x 340, Stroke 2 700 mm

uality Douce-Hydro double acting or telescopic
hydraulic cylinders can be used for the tunnel
boring machines industry. Douce-Hydro has provided
cylinders worldwide for the largest machines ever built
for the most challenging tunnel boring conditions. Our
advanced engineered cylinders are very effective
especially for situations where side load forces are high.

Tuneladora do tinel de Groene Hart, dia. 14,8 metros
Groene Hart tunnel boring machine dia. 14,8 meters

Tuneladora Pajares (Espanha)

Tuneladora telescépica do metrd de Ping Lin (Taiwan) Cilindros hidraulicos DA 360 x 240, Curso 650 mm
116 Cilindros hidraulicos de tamanhos diversos Pajares tunr?el bo.nng machine (Spain)
Ping Lin subway telescopic tunnel boring machine (Taiwan) DA Hydraulic Cylinders 360 x 240, Stroke 650 mm

116 Hydraulic Cylinders in various sizes



Forcas Armadas

Military

Copyright Nexter Systems

Cilindros para maquinas especiais do Exército,
cilindros para a Marinha, cilindros ou conjuntos
mecanicos para sistemas de lancamento de misseis,
cilindros de destravamento, de tiro, de estabilizador, etc.
Todas estas aplicagbes requerem uma altissima
performance.

Cilindros de tiro DA 32 x 18, Curso 80 mm
Ignition Hydraulic Cylinders DA 32 x 18, Stroke 80 mm

Both the Army and the Navy demand high performing
dependability of all hydraulic operations for their
respective  missile launching and conventional
weapons systems.

Instalador de ponte mével

Cil. hidr. DA 240 x 120, Curso 2 070 mm - Cil. hidr. DA 240 x 120, Curso 3 070 mm
Army mobile bridge

Hydr. Cyl. DA 240 x 120, Stroke 2 070 mm - Hydr. Cyl. DA 240 x 120, Stroke 3 070 mm

e .
Cilindros hidréulicosSA dia. 56, Curso 122 mm
para tanques de assalto de pontes méveis
modulares ili idrauli i ili idrauli i

- ) Cilindros hidraulicos de corredica Cilindros hidraulicos de bloqueio
?A Hydraulic Cylinders d!a. 56., Stroke 1k22 mm 25 x 16, Curso 16 mm DA 40 x 28, Curso 195 mm
or modular assault mobile bridges tanks Slide release Hydraulic Cylinders Locking Hydraulic Cylinders

25 x 16, Stroke 16 mm DA 40 x 28, Stroke 195 mm




Elevacao e
manutencao /
J Mineracao

Lifting Handling / Mining

C ilindros utilizados para todas as maquinas destinadas
a elevacdo e a manutencdo de cargas pesadas
(escavadeiras de rodas, pas, transportadores, maquinas de
construgao, gruas, robos, etc.). Nesse meio, os cilindros sdo
duramente solicitados.

Grua de carga de navios em porto maritimo
Cilindro telescopico 4 extensées 380 x 280 x 190 x 125 x 100 mm
I e 21000 mm de curso.
n extrem environmental conditions, Douce-Hydro Seaport loading jib cylinder for ships
hydraulic cylinders often play an important role in the Telescopic Cylinder 4 stages 380 x 280 x 190 x 125 x 100 mm and
dependable operation of excavators, cranes, conveyors and #1000 mm stroke.

a variety of earth and other moving equipment.

7/ _I///f

Haste com revestimento KERADOUCE® operando em meio poeirento
4cido e abrasivo.

Excavator Cylinder

Rod in KERADOUCE® coating working in a fly ash, abrasive and acidic
Escavadeira de rodas environment

Bucket wheel excavator




E m julho de 2008, a Douce-Hydro comprou os negdcios da Jarret Structures, uma empresa especializada no estudo e na
realizagdo de dispositivos de protecdo e absorcdo de abalos e dissipacdo de energia no setor da Engenharia Sismica e da

Engenharia Civil.

A Jarret Structures propde uma linha completa de aparelhos patenteados e possui softwares préprios de simulacao,
equipamentos de CAO especificos e meios de pesquisa e desenvolvimento internos explorados em colaboragdo com grandes
universidades, na Franca e no exterior, que lhe permitem conceber solucées inovadoras e confiaveis.

I n July 2008, Douce-Hydro took over the activities of Jarret Structures, which specializes in the design and manufacture of
viscous fluid dampers for the protection from shock and vibration in the seismic and civil engineering industries.

Jarret Structures offers a wide range of patented damping devices and, by utilizing its extensive design
software, test and simulation capabilities, has the ability to create specialized products to meet complex and unique shock
absorption application requirements. Through both internal research and research programs carried out with large universities
worldwide, Jarret Structures is able to offer technically innovative and commercially viable solutions to most shock

absorption problems.

Amortecedores pré-esforcados longitudinais em um contraforte -
Viaduto Ferroviario de Epenottes TGV Rhin-Rhone

Longitudinal preloaded spring dampers on abutment

High speed railroad bridge of Epenottes, France

JARRETI STrRUCTURES

Amortecedores
Viscoelasticos

Engenharia Sismica & Engenharia Civil

Viscous Fluid Dampers
Seismic & Civil Engineering Industries

Amortecedores viscoelasticos

ASR 1500-108 AH

200 kips, 4,0 pol. +/- Curso,a = 0,1
Viscous fluid dampers

ASR 1500-108 AH

200 Kips, 4.0 in. +/- Stroke, a = 0.1




Edificios / Buildings

O s dispositivos da Jarret Structures também se adaptam
com extrema eficiéncia as diferentes concepgdes de
construcao:

- Protegdo com sistema de isolamento da base para estruturas
rigidas

- Protecdo interandares no caso de estruturas flexiveis

arret Structures devices are easily adapted to meet the
requirements of different types of structures :
- As an energy dissipation device in a base isolation system
- As a reducer of inter-story drift for flexible structures.

Protecao sismica de um edificio com sistema de
isolamento da estrutura e protecdo interandares.
Protecting of a building by frame isolation or brace
isolation systems.

Isolamento da base
Base isolation

Amortecedor de isolamento da base
Damping device base isolation

]

California office buildings 8&9, Sacramento

256 viscous fluid dampers ASR 1500-108 AH

Configuration: Double acting, double rod, internal reservoir

Rated Load @ velocity: 275 Kips @ 0.391ft/sec

Characteristic equation: F = [362 +V0.32] Kips, (+15% tolerance)
Total stroke: 4.25 inches

Amortecedores pré-esforcados,
tipo “Spider” - Design patenteado
Preloaded spring damper, type « Spider »
Patented design




Pontes & Viadutos / Bridges

S eja qual for o tipo de construgdo (ponte, viaduto),
a Jarret Structures cria amortecedores que dissipam uma
grande parte da energia cinética e permitem o movimento
da plataforma sem danificar os contrafortes e a estrutura.
Protecdo com amortecedores:

- longitudinal nos contrafortes

- transversal nos pilares.

R egardless of the type of construction, Jarret Structures
creates shock absorbers which dissipate a large part of the
kinetic energy, allowing the displacement of the deck
without damaging the abutments and the structure.
Protection by shock absorbers:

- Longitudinally on abutments

- Transversally on the piers.

Prote¢do parassismica com amortecedores,
amortecedores pré-esforcados e bloqueadores.

Reduction of structural deflection of buildings using shock
absorbing devices.

Protecdo longitudinal Protecdo transversal
Longitudinal protection Transversal protection

Bloqueadores / Shock transmission unit

Amortecedores pré-esforcados Amortecedores viscoelasticos para cabos tensionadores de pontes
Preloaded spring damper Viscous dampers for cable stays
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Nossas equipes trabalham para
garantir uma assisténcia técnica 7 dias
por semana, no mundo inteiro.

Implantada na Franga, nos Estados Unidos, com uma
planta em Detroit, e na Alemanha, com um escritério de )
vendas em Saarbriicken, a Douce-Hydro desenvolveu sua
presenga internacional nos 5 continentes: Europa,
América do Norte, América do Sul, Asia, Africa... Onde
quer que vocé esteja, nds oferecemos solugdes perto de
Voceé.

- i sede social da Douce-Hydro possui uma localizagdo ideal,
Douce-Hydro teams are workin A sed | da Douce-Hydro p local deal
around the clock all over the world to perto de Bruxelas, Amsterdam, Colonha, Hannover, Londres...

. ] ] As conexdes aéreas sdo abundantes e variadas, e os
provide technical assistance. aeroportos de Paris-Roissy e Lille estdo a pouco mais de

uma hora de carro.
Present in France, the United States with its Detroit

facility, in Germany, with its sales office in Saarbriicken, Douce-Hydro is near Brussels, Amsterdam, Kln, Hannover,
Douce-Hydro has extended its international presence to London...

cover all five continents whether your site be in Europe, Furthermore, the flight connections are very easy. Paris
North or South America, Asia, Africa... we offer a Charles-De-Gaulle International Airport is not so far away,

solution nearby. about one hour with the highway.
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Douce-Hydro SAS
Worldwide Headquarters

2 rue de l'industrie - BP n°® 20213
80303 Albert cedex - FRANCE
Tel.: + 33 (0)3 22 743100
Fax:+ 33 (0)3 22 74 78 43
www.doucehydro.com
www.jarretstructures.com

Export : afleroy@doucehydro.com
afleroy@jarretstructures.com
Commercial/Sales France :
commercialdh@doucehydro.com

=
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Douce-Hydro Inc
Jarret Structures Inc
North American
Headquarters

51151 Celeste

Shelby Township, MI 48315 - USA
Tel.: + 1 (586) 566 47 25

Fax:+ 1(212) 918 16 11
fvandenbulke@doucehydro.com
mgillet@doucehydro.com
fvandenbulke@jarretstructures.com
mgillet@jarretstructures.com

:IIII‘ '
Douce-Hydro GmbH

German and Austrian
Headquarters

Lebacher Str. 4

66113 Saarbriicken - GERMANY
Tel.: + 49 (0) 68199 63 631
Fax:+ 49 (0) 6819963 111
afleroy@doucehydro.com
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Douce-Hydro Romania
Eastern Europe
Headquarters

PDouce

ydarg

B-dul. Muncii nr.14

Cluj —Napoca - ROMANIA
Tel.. + 40 264 403 224
Fax : + 40 264 403 220
tcionca@doucehydro.com
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Douce-Hydro SAS Douce-Hydro Inc. Douce-Hydro GmbH
2 rue de l'industrie - BP n°® 20213 Jarret Structures Inc. Lebacher Str. 4
80303 Albert cedex - FRANCE 51151 Celeste 66113 Saarbriicken - GERMANY
Tél.: + 33 (0)3 22 743100 Shelby Township, Ml 48315 - USA Tel.: + 49 (0) 68199 63 631
Fax:+ 33(0)3 227478 43 Tel.: + 1 (586) 566 47 25 Fax:+ 49 (0) 6819963 111

Fax:+1(212) 918 16 11

Sites:
www.doucehydro.com - www.jarretstructures.com

JARRETI STrUCTURES
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Douce-Hydro Romania
B-dul. Muncii nr.14
Cluj - Napoca - ROMANIA
Tel.. + 40 264 403 224
Fax : + 40 264 403 220

com’une Idée/ AMIENS - ABBEVILLE  Marco de 2011



	Projet DOUCE HYDRO 2010 partie 1_PT
	Projet DOUCE HYDRO 2010 partie 2_PT
	Projet DOUCE HYDRO 2010 partie 3_PT
	Projet DOUCE HYDRO 2010 partie 4_PT
	Projet DOUCE HYDRO 2010 partie 5_PT.pdf

