
620.193 PEE 
 
 

CONTETNS 
 
 

Page 
 

Chapter  1 
Introduction              1 
References              1 
 
Chapter  2 
Carbon Fibers from Rayon Precursors           3 

I. Introduction            3 
II. Stabilization            3 
III. High Temperature Heat Treatment          4 
IV. Conversion of Rayon Cloth to Carbon Cloth         5 
V. Concluding Remarks           5 
References             6 

 
Chapter  3 
Carbon Fibers from Acrylic Precursors           7 

I. Introduction            7 
II. Fiber Formation            7 
III. Fiber Stabilization           8 
IV. Carbonization and High Temperature Heat Treatment      18 
V. Concluding Remarks         23 
References           24 

 
Chapter  4 
Carbon Fibers from Mesophase Pitch Precursors        27 

I. Mesophase Pitch (MP)         27 
II. Pitch Preparation          30 
III. Fiber Formation and Texture        32 
IV. Stabilization            35 
V. Carbonization and High Temperature Heat Teratment      39 
VI. Concluding Remarks         40 
References           40 

 
Chapter  5 
Carbon Fiber Fine Structure          43 

I. Crystal Structure and Formation During Pyrolysis      43 
II. Microfibrils          44 
III. Basic Structural Units         46 
IV. Schematic Structures of Carbon Fibers       49 
V. Skin-Core Texture         53 
VI. Concluding Remarks         55 
References           56 

 
Chapter  6 
Carbon Fiber Properties and Structure/Property Relationships       59 

I. Tensile Properties and Test Methods       59 
II. Tensile Property Variations        59 
III. Gauge Length Variations         64 
IV. Mechanisms of Tensile Failure        67 
V. Nonlinear Elasticity and Structure/Modulus Relations      68 
VI. High Temperature Creep         73 
VII. Compressive Property Test Methods       74 
VIII. Mechanisms of Compressive Failure       83 



IX. Coefficient of Thermal Expansion        87 
X. Thermal and Electrical Properties        88 
XI. Concluding Remarks         89 
References           91 
 

Chapter  7 
Characterization of Fiber Surfaces and Fiber-Matrix Shear Strength      95 

I. Introduction          95 
II. Titrations          95 
III. X-Ray Photoelectron Spectroscopy        95 
IV. Auger Spectroscopy       102 
V. Secondary Ion Mass Spectroscopy      102 
VI. Infrared Spectroscopy       102 
VII. Raman Spectroscopy       104 
VIII. Surface Free Energy       105 
IX. Inverse Gas Chromatography      108 
X. Surface Area        109 
XI. Scanning Tunneling Microscopy      111 
XII. Interfacial Shear Strength Test Methods     113 
XIII. Interlaminar Shear Strength Test Methods     118 
XIV. Influence of Matrix Properties on IFSS     120 
XV. Concluding Remarks       120 
References         121 
 

Chapter  8 
Surface Modification and its Effect on Fiber Surface and Matrix Interactions   125 

I. Introduction        125 
II. Anodic Oxidation        125 
III. Plasma Treatment       128 
IV. Electrodeposition        135 
V. Wet and Dry Oxidation       135 
VI. Coatings         135 
VII. Thermoplastic Resins       139 
VIII. Transcrystallinity        140 
IX. Convalent Bonding       143 
X. Acid/Base Surface Characterization      145 
XI. Preferential Adsorption       146 
XII. The “Interphase”        148 
XIII. Concluding Remarks       149 
References         150 

 
Chapter  9 
Carbon Fiber Interactions with Nonorganic Matrices      155 

I. Introduction        155 
II. Ceramic Matrix Composites      155 
III. Carbon/Carbon Composites      157 

A. A. Low Temperature Processing Conditions    158 
B. High Temperature Processing Conditions    158 
C.    Matrix Morphology in Carbon/Carbon Composites   163 

IV. Metal Matrix Composites       164 
A. Introduction        164 
B. CVD Coasting Processes      165 
C. Metal Coatings from Solution : Cenmentation,      

Electroless ,Electroplating      168 
D. Other Costing Processes      171 
E. Additional Information on Processing of Aluminum     

Matrix Composites       173 
V. Concluding Remarks       176 
 
References         176 



List of Acronyms         181 
List of Symbols         183 
Subject Index         187 
Materials Index         195 
 

 
 


	CONTETNS

