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The Basics of Filament Winding – R-2
Each subject heading is related to the corresponding chapter in the FW book

FILAMENT WINDING
SAMPE Tutorial

FILAMENT WINDING OVERVIEW (Chapter 1)

1.0 Introduction
1.1 General Considerations

1.1.1 Composite Basics
1.2 Cost Considerations
1.3 Design Considerations
1.4 Fabrication Considerations

FIBERS AND RESIN SYSTEMS (Chapter 2)

2.0 Introduction
2.1 Fibers

2.1.1 Glass Fibers
2.1.2 Ceramic Fibers
2.1.3 Organic Fibers
2.1.4 Carbon/Graphite Fibers
2.1.5 New Fiber Developments

2.2 Resin Systems
2.2.1 Wet Resin Systems

2.2.1.1 Epoxy Resin Systems
2.2.1.2 Higher Temperature and Specialty Resin Systems
2.2.1.3 Preformulated Resin Systems

2.2.2 Prepreg Resin Systems

MANUFACTURING PROCESSES (Chapter 3)

3.0 Introduction
3.1 Material Selection
3.2 Shape Considerations
3.3 Size Considerations
3.4 Filament Wound Configurations

3.4.1 Cylindrical With Domes
3.4.2 Spherical
3.4.3  Cylinders and Shafts
3.4.4 Flat Cylinders (Flywheels)
3.4.5 Isogrids
3.4.6 Flat Sided Prismatic Structures
3.4.7 Non Axi-Symmetric Structures

3.5 Winding Patterns
3.5.1 Helical Winding
3.5.2 Polar Winding
3.5.3 Hoop Patterns

3.6 Winding Machine Accuracy
3.6.1 Control Calculations

3.7 Winding Operation
3.7.1 Handling Tow for Filament Winding
3.7.2 Guides, Eyelets and Orifices that Contact The Tow
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3.7.3   Spreading The Fiber
3.7.3.1 Impregnation
3.7.4 Prepreg
3.7.5 Wet Rerolled
3.7.6 Wet Winding
3.7.7 Mandrel Preparation
3.7.8 Component Winding
3.7.9 B-stage/Cure
3.7.10 Mandrel Removal

3.8 Economic Considerations
3.9 Fiber Placement

TOOLING AND EQUIPMENT (Chapter 4)

4.0 Introduction
4.1 Mandrels

4.1.1  Materials
4.1.1.1 Dissovable Materials

4.1.1.1.1 Water Soluble Nandrels
4.1.1.1.2 PVA Sand Mixtures
4.1.1.1.3 Sodium Silicate Mandrel Mixtures

4.1.2  Spider/Plaster Mandrels
4.1.3  Segmented Mandrels

4.2 Winding Machines
4.2.1 Helical Winders
4.2.2 Polar Winders
4.2.3 Tumble Winder

4.3 Delivery Systems
4.4 Tensioners
4.5 Ovens

.

APPLICATIONS (Chapter 11)

5.0 Introduction
5.1 Aerospace/Aircraft  Applications
5.2 Marine Applications
5.3 Commercial Applications
5.4 Infra Structure
5.5 Sporting Goods
5.6 Transportation
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