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4.3. Dealing with Defects
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Robert Alan Smith, Structural Materials Centre, QinetiQ Ltd, Cody Technology Park, Farnborough, UK

1. Introduction
1.1. Scope
1.2. Defects in Composites
1.3. Significance of Defects in Composites
1.4. Detection methods
1.4.1.  Detection methods
1.4.2. Low-frequency Vibration Methods
2. Types of Defect in Composites
2.1. Manufacturing Defects
2.2. In-service Defects
3. Ultrasonic Inspection Methods
3.1. Basic Ultrasonics
3.1.1.  Ultrasound
3.1.2.  Interaction with Materials
3.2. Choice of Frequency
3.3. Defect Detection and Characterization
3.3.1.  Detection
3.3.2. Delamination Sizing
3.3.3. Measurement of Bulk Attenuation
3.4. Ultrasonic Imaging Techniques
3.4.1.  General Imaging Principles
3.4.2. Ultrasonic A-scan
3.4.3. Ultrasonic B-scan
3.4.4. Ultrasonic C-scan
3.4.5. Ultrasonic Depth Scan
3.4.6. Pseudo-3D Imaging
3.5. Production Inspection Techniques
3.5.1.  Immersion Testing
3.5.2.  Ultrasonic Jet Probes
3.6. In-service Inspection Techniques
3.6.1.  Manual Single-point Inspection
3.6.2. Manual Scanning and Imaging
3.6.3.  Automated Scanning and Imaging
3.6.4. Roller Probes
3.6.5. Multi-element Array Probes
3.7. Specialist Ultrasonic Techniques
3.7.1.  Velocity Measurement
3.7.2.  Full Ultrasonic Waveform Capture
3.7.3.  Acoustic Backscattering
3.7.4. Polar Scans
3.7.5. Laser Ultrasound Techniques
3.7.6. Lamb Wave Propagation
4. Low-frequency Vibration Methods
4.1. Global Assessment
4.1.1. Natural Frequency Measurement
4.1.2. Damping Measurements
4.2. Local Assessment
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4.2.2. The Mechanical Impedance Method
4.2.3. Membrane Resonance Method
4.2.4. Velocimetric and Other Pitch-catch Methods
4.2.5. Choice of Local Technique
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Acoustic Emission and Acousto-Ultrasonics
X-Radiography

Optical Methods

Thermal Methods

8.1. Thermal Imaging

8.2. Pulsed Thermography

8.3. Lock-in Thermography

PN

Corrosion Detection and Diagnosis
Einar Bardal, Norwegian University of Science and Technology, Norway
J.M. Drugli, SINTEF Materials Technology, Norway

1. Introduction
. Inspection Organization

3. Inspection, Detection and Monitoring Methods
3.1. Overview
3.2. Visual Inspection
3.3. Radiography
3.4. Ultrasonic Testing
3.5. Eddy Currents
3.6. Magnetic Particle Inspection (MPI)
3.7. Liquid Penetrant
3.8. The Electric Field Signature Method (FSM)
3.9. Acoustic Emission
3.10. Leak Detection
3.11. Corrosion Monitoring
3.12. Pigging Devices

4. Treatment and Analysis of Inspection Results
4.1. Description and Evaluation of Observations and Conditions
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4.2. Diagnosis Based on Description of Attack and Service Conditions—Definition of Corrosion
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4.3. Characteristic Features and Conditions of Various Corrosion Forms
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4.3.3. Thermogalvanic Corrosion

4.3.4. Crevice and Deposit Corrosion
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4.4. Further Analysis

5. From Diagnosis to Determination of Solution(s), Recommendations and Preventive Actions

Materials of the Future
Philip Ball, Consultant Editor, Nature, London, UK
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Synthesis and Processing
Biomedical Materials

Smart Materials

Biomimetics and Self-assembly
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Nanoscale Materials and Assembly
Future Information Technologies
Display Technology

Ultrastrong Fibers

. Materials Made To Measure

Smart Materials
Brian Culshaw, Strathclyde University, Glasgow, UK
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Aerospace and Space Materials
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