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Trelleborg Group
A world leader in engineered polymer solutions

Group profile*
 Focused polymer group
 Founded in 1905
 Annual sales: 

about SEK 31 billion
~ € 3.23 billion, $3.6 billion

 Employing about 23,000 people 
in 50 countries worldwide

 ~ 120 manufacturing facilities

*Data as at year end 2016
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Trelleborg Group

Trelleborg Group
Five focused business areas

BA
Offshore & 

Construction

BA
Coated Systems

BA
Industrial 
Solutions

BA
Wheel Systems

BA
Sealing Solutions

Sales: €364m
Employees: 1,949 

Sales: €252m
Employees: 1,248 

Sales: €518m
Employees: 3,956 

Sales: €634m
Employees: 7,365 

Sales: €854m
Employees: 5,814 
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Ship builders, owners and pilotsConstruction companiesConsultants

Key Customers
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Owner operators
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Trelleborg Marine Systems
Organizational structure

TRELLEBORG MARINE SYSTEMS 
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Marine
Fender Business

(Geographical focus)

Marine
Technology Business

(Product line focus)

EMSA IMEA N. America APAC Foam
& 

Pneumatic
Fenders

Marine Technology

Docking & Mooring
TMS Melbourne

OIl & Gas Transfer
TMS UK

Navigation & Piloting
TMS Denmark

Indian Engineering CenterMarine Fenders

Product Manager Technical Director

Finance Marketing

BU President
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A truly global & local sales network

TRELLEBORG MARINE SYSTEMS 
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Presence in all major markets Manufacturing / Assembly
Sales / Engineering

Supplemented by a broad 
agent / distributor network
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Overview of Trelleborg Qingdao

2018/6/67 TRELLEBORG MARINE SYSTEMS

Qingdao

 Part of Trelleborg Marine Systems

 Located in Qingdao city, east coast of China

 Established in 2009, 28000 m² by rental

 Acquired land & factory building in 2015          
land area increased to 40,883 m² for business 
development

 Main product lines:
 Rubber Fenders, 
 Docking & mooring equipment
 Infrastructure: Dredging hoses, Tunnel seals

 Sales ~25 MEUR, 200 employees
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Factory expansion project
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 Pneumatic fender business growth; for 
production and storage space 
 For Docking & mooring business and new 

product development
 Upgrading the capacity & standard of 

Sandblasting, Chemlok painting workshop. 
Reach latest standard of environment 
regulation
 Project started at early 2017 and completed 

at early 2018
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Product overview – Fenders (1)
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SCN Fender

SCK Fender      

UE/MV Fender

AN/ANP Fender
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Product overview – Fenders (2)
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Extrusion Fender

Cylindric/Tug 
Fender      

Composite 
Fender

Pneumatic
Fender
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Always using best production process for the product 

﹣Best manufacturing equipment; always 
using best production process/method 
for the product

﹣15 presses, 300 ton to 3000 ton
﹣6 extruders
﹣8 autoclaves
﹣Molds for 

SCN 300 – 2500
SCK 400 – 3000
AN/ANP 150 – 1000
MV 300 – 1600
UE 200 – 1600
CA, SAN, SANP

TRELLEBORG MARINE SYSTEMS2018/6/6

Solid fender
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Compound control / inspection

Compound is the key to having best quality products
Compound test:

﹣ MDR quick check： 100% （Every batch）
﹣ Mooney viscosity 
﹣ Scorch time 
﹣ Physical properties(Based on our catalogue & client’s requirements)
 
﹣ TGA/FTIR
﹣ Raw material quality control
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Advanced Equipment
 Production technology with knowledge transfer from the Sweden, Singapore, 

Australia

 Best standard manufacturing equipment; always using best production 
process/method for the product. 

15 presses(from 300 ton to 3000 ton), 6 extruders, 8 autoclaves available
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Inspection & Test of fender products

 Solid Fenders   (as per PIANC)
• Material test
• Dimensional inspection
• Compression test

 Pneumatic Fenders (as per ISO 17357)
• Material test
• Dimensional inspection
• Air leakage test
• Hydrostatic pressure test

Fender’s structure and strength is verified by 
substantial bursting test.
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Modern Port without a Modern Fender System
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Rubber fenderRubber fender

Chains and accessories (U-
anchors, brackets & shackles)
Chains and accessories (U-

anchors, brackets & shackles)

Steel panel painted with      
corrosion protection paints
Steel panel painted with      
corrosion protection paints

UHMW PE facingUHMW PE facing

Fender fixing anchors & boltsFender fixing anchors & bolts

22-Mar-1916

Main Components of a Modern Fender System:
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What does a Fender System do?
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Vessel
Jetty

Vessel Jetty
Vessel Jetty
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Super Cone Fenders:
Always Available to Protect Structures and Hull 
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Cell Fenders:
Ready to Protect Vessel Hull and Structure

Protect the assets 
for long time

22-Mar-19

DELL
Typewritten Text

DELL
Typewritten Text
ĐỆM VA HÌNH TRỤ

DELL
Typewritten Text
Sẵn sàng bảo vệ kết cấu và thân tàu

DELL
Typewritten Text

DELL
Typewritten Text
Bảo vệ tài sản lâu bền.



 They are made of rubber
 Relatively soft compared to steel

How does the Fender Work?
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Generates reaction force Absorbs Kinetic  energy of the 
vessel by elastic deformation
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Why does a Port Need a Modern Fender System?
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Fender Life Span: 
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Failure Modes of A 
Rubber Fender

Cracks Bond Failure Rupture
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Reasons for Cracks on a Fender: 
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Cracks

Mechanical Forces Ageing by Natural Agents
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Cracks Created by Natural Agents: 

 Naturally available elements like Oxygen (O2), Ozone 
(O3), Heat, UV attack rubber chains and reduces the 
physical properties – called Ageing Process 

 Heat: degrades the rubber chains and also increases 
more cross linking between chains 

 Ageing rate depends on type of polymer and chemical 
composition 

 Rate of ageing is faster if recycle rubber/ white fillers 
(CaCo3)  is present in the formulation
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Ozone cracks -90° to applied force

Mechanical cracks- direction of applied force 

22-Mar-19
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Bond Failure: 
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Failure Modes 
of A Rubber 

Fender

Failure Modes 
of A Rubber 

Fender

CracksCracks Bond FailureBond Failure RuptureRupture
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Rupture of a Fender Body: 
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Failure Modes 
of A Rubber 

Fender

Cracks Bond Failure Rupture

 Happen suddenly without obvious surface damage/cracks 

22-Mar-19
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Factors that Ensure Lifespan:

 Type of rubber 

 

 Chemical/ Physical properties (DNA)

 

 Initial Fender performance

 

 Fatigue test in Shear and compression mode 

Rubber 
composition

Efficiency 
of fender

Performance 
test results

Velocity 
Factors

Temperature 
Factors

Longevity 
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.

Compression test press
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Performance Testing:
Done in a Hydraulic Press
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Durability Tests:
Shear & Compression Test Ensures Bonding
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Compression 50% and Shear 30%. 

 Compression 50% and Shear 30% for 25,000 cycles at 10 seconds 
per cycle.

 High Temperature (70°C )/ high speed is an option too 
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Durability Test:
Compression Test for 50,000 cycles
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 Ensure the Model fender and actual fender have same compound and performance
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Benefits Provided by Modern Fender Systems: 

 Better ROI by minimizing operation costs/ maintenance cost 
 Improves KPI for personals by increasing operational time
 Safe operations, minimise damage to the hull and structure 
 Protects environment 
 Provide confidence to the pilots 
 Uninterrupted port operation 
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Conclusions: 

 Uninterrupted port operation 
 Fender performance is correct and it lasts long
 Right quality modern fenders
 Strong and tight specifications 
 Testing to ensure rubber quality and performance 
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