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1 What is Rheology? 
2. The major components of rheology discussed in this book 
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2.4. Rheological processes 
2.5. Theoretical rheology 

3. Conclusion   
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2.1. General Theory - Introduction 
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2.3. Principal Stresses 
2.4. Invariants of a Stress Tensor 
2.5. Shear 
2.6. Hydrostatic Pressure – Spherical Tensor and Deviator 
2.7. Uniaxial Extension 

3. Deformations 
3.1. Deformations and Displacement  

3.1.1. Deformations 
3.1.2. Displacements 

3.2. Infinitesimal Deformations – Principal Values and Invariants 
3.3. Large (Finite) Deformations 
3.4. Special Cases of Deformations – Uniaxial Elongation and Simple Shear 

3.4.1. Uniaxial Elongation and Poisson’s Ratio 
3.4.2. Simple Shear and Pure Shear 

4. Kinematics of deformations 
4.1 Rates of Deformation and Vorticity 
4.2. Deformation Rates when Deformations are Large 
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1. Introduction 
2. The Boltzmann superposition principle  
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4. Relaxation spectrum 
5. Small strain material functions 

5.1. Stress relaxation 
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6. Calculations of the linear relaxation and retardation spectra from experimental linear viscoelasticity 
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3.2. Entanglement Effects 
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5. Nonlinear Stress Relaxation 
5.1. Doi - Edwards Prediction and Measurements of the Damping Function 
5.2. Normal Stress Relaxation 

6. Stress Growth and Relaxation in Steady Shear and other Transient Shear Tests 
7. The Viscometric Functions 
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7.2 Effect of Molecular Structure on Viscosity 
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8. Experimental Methods for Shear Measurements 
8.1. Generating Step Strain 
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9.2. Extensional Flow Behavior of Melts and Concentrated Solutions 
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2. Fluid Mechanics Basics of Rheology 

2.1. Conservation Equations 
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2.2. Constitutive Equations 
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3. Inelastic Models  
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4. Linear-Viscoelastic Models 
4.1. Maxwell Model 
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6. Conclusion 
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2. Flow and governing equations        
3. Numerical discretization – generalization and a local scheme     
4. The contraction flow benchmark        

4.1. Advance through Experimental Investigation 
4.2. Progress and Application through Numerical Methods 
4.3. Some Analytical and Semi-analytical Developments 

5. Specific applications – topical case studies      
5.1. Modeling of Some Transient Flows 
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5.2.1. Some Steady-state SXPP Solutions  
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1. Introduction 

1.1. Time Dependence 
1.2. Rheodictic and Arrheodictic Behavior 
1.3. Time-Dependent Response 

1.3.1. Viscoelastic Functions 
1.3.2. Viscoelastic Constants 

2. Rheological Models 
2.1. The Maxwell and Voigt Models 
2.2. The Models of the Standard Linear Solid 
2.3. The Models of the Standard Linear Liquid 
2.4. The Wiechert and Kelvin Models 

3. Material Functions Expressed in Terms of Relaxation and Retardation Spectra 
3.1. The Standard Response Functions in Terms of the Continuous Spectra  
3.2. The Standard Response Functions in Terms of the Line Spectra  

4. Determination of Discrete Spectra Using the Windowing Algorithm  
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4.1. Definition of the Window  
4.2. The Algorithms for the Time-Domain Material Functions  
4.3. The Algorithms for the Frequency-Domain Material Functions  

4.3.1 The Algorithms for the Storage Functions  
4.3.2. The Algorithms for the Loss Functions  
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5.1. Response to Step-Function Input 
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5.2. Response to Harmonic Excitation  
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9. The Effect of Moisture and Solvents on Time-Dependent Behavior 
10. CEM Measuring System 
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1. Introduction 
1.1. Rheometers 

2. Basic Definition of Shear and Extensional Flows 
3. Measurement of Viscosity 

3.1. The Realization of ‘Simple’ Flow Geometries in Viscosity Measurement 
3.1.1. Small-angle Cone and Plate and Small-gap Concentric Cylinder Geometries 

3.2. Non-simple but Manageable Viscometer Geometries 
3.2.1. Wide-gap Concentric Cylinders 
3.2.2. The Rotating Parallel-Plate Viscometer 
3.2.3. Pipe/Tube Viscometer 

4. Viscoelastic Measurements at Small Stresses/Strains 
4.1. Oscillatory Testing 
4.2. Creep Testing 

5. Viscoelastic Measurements At Large Stresses/Shear Rates 
6. Stress or Strain Controlled Rheometers? 
7. Fluid and Machine Inertial Problems in Shear Rheometry 
8. Extensional Rheometry 

8.1. Uniaxial Extension 
8.1.1. Simple Extension 
8.1.2. Capillary Break-Up 
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2.3. Linear Birefringence Measurements: Case-Studies 
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