
2
Rev. H
Part A

Polymer Matrix 
Composites: Materials 
Properties

COMPOSITE MATERIALS HANDBOOK VolumeComposite Materials Handbook   Volume 2   Rev. H | Part A

2
Rev. H 
Part A

Volume

Polymer Matrix Composites:
Materials Properties

An updated revision (Rev. H) of the second volume of the CMH-17 compendium 
contains statistically-based data for polymer matrix composites that meets specific 
CMH-17 population sampling and data documentation requirements, covering 

material systems of general interest. Selected historical data from previous versions of  
the handbook that do not meet current data sampling, test methodology, or documentation 
requirements, but are still of potential interest to industry are also included in this volume. 

Seventeen new data sets with complete documentation and publicly available specifications 
were added in the new Revision H of the Composites Materials Handbook, Vol.2. The new 
data sets include carbon fiber and glass fiber composites.

The Composite Materials Handbook, CMH-17, is a six-volume engineering reference tool 
that contains over 1,000 records of the latest test data for polymer matrix, metal matrix, 
ceramic matrix, and structural sandwich composites. CMH-17 provides information and 
guidance necessary to design and fabricate end items from composite materials. It 
includes properties of composite materials that meet specific data requirements as well as 
guidelines for design, analysis, material selection, manufacturing, quality control, and repair. 

Its primary purpose is to standardize engineering methodologies related to testing, data 
reduction, and reporting of property data for current and emerging composite materials. 

Polymer Matrix Composites: Materials Properties

CMH-17

R-484 | Part A
ISBN: 978-0-7680-9739-9

9 780768 097399



 
 NOT MEASUREMENT 

  SENSITIVE 
 

 CMH-17-2H 
 Volume 2 of 6 

 FEBRUARY 2018 
  

 
 SUPERSEDING 

 CMH-17-2G 
 Volume 2 of 6 

 17 JUNE 2012 
 
 
 
 

 
 

COMPOSITE MATERIALS HANDBOOK 

 
POLYMER MATRIX COMPOSITES: MATERIALS 

PROPERTIES 
 

VOLUME 2.  Rev. H/Part A 
 

 
 
 
 

ISBN-Print 978-0-7680-9481-7 
 

Copyright 2018 - Composite Materials Handbook – 17 (CMH-17).  All rights 
reserved.  Unauthorized duplication or distribution may violate the Copyright Laws of 

the United States and of other jurisdictions 
 
 
 



CMH-17-2H (R-484/Part A) 
Volume 2, Foreword / Table of Contents 
 

TABLE OF CONTENTS 
 

Page 
 

Foreword .................................................................................................................................................... ii 

Summary of Changes .............................................................................................................................. viii 

 
PART A 
 
Chapter 1   General Information ............................................................................................................. 1-1 
 
Chapter 2A   Carbon Fiber Composites ............................................................................................... 2A-1 
 
Appendix A1. MIL-HDBK-17A Data ...................................................................................................... A1-1 
 
PART B 
 
Chapter 2B   Carbon Fiber Composites ............................................................................................... 2B-1 
 
Chapter 3   Boron Fiber Composites ...................................................................................................... 3-1 
 
Chapter 4   Glass Fiber Composites ....................................................................................................... 4-1 
 
Chapter 5   Quartz Fiber Composites ..................................................................................................... 5-1 
 
 
 
 
 
 

 iv 



CMH-17-2H (R-484/Part A) 
Volume 2, Foreword / Table of Contents 
 
      Page 
 
TABLE 
 
A1.1  U.S. Polymeric E-720E/7781 (ECDE/05-550) Fiberglass Epoxy ………...A1-6 
 
A1.3  Hexcel F-161/7743(550) Fiberglass Epoxy   ............ A1-14 
 
A1.4  Hexcel F-161/7781 (ECDE-1/0-550) Fiberglass Epoxy (26% resin)  ............ A1-24 
 
A1.5  Hexcel F-161/7781 (ECDE-1/0-550) Fiberglass Epoxy (31% resin)  ............ A1-30 
 
A1.6  Hexcel F-161/7781 (ECDE-1/0-550) Fiberglass Epoxy (36% resin)  ............ A1-36 
 
A1.8  Narmco N588/7781 (ECDE-1/0-550) Fiberglass Epoxy  ............ A1-46 
 
A1.40  Narmco N506/7781 (ECDE-1/0-A1100) Fiberglass Phenolic  ............ A1-56 
 
A1.110  Narmco 5505 Boron-Epoxy (100%—0° Direction)  ............ A1-64 
 
A1.111  Narmco 5505 Boron-Epoxy (0°-90° Crossply)  ............ A1-68 
 
FIGURE 
 
A1.1.1(a)  Tensile stress-strain for E-720E/7781 fiberglass epoxy loaded in the 0° direction ............. A1-7 
 
A1.1.1(b)  Tensile stress-strain for E-720E/7781 fiberglass epoxy loaded in the 90° direction ........... A1-8 
 
A1.1.2(a)  Compressive stress-strain for E-720E/7781 fiberglass epoxy loaded in the 0° direction ... A1-9 
 
A1.1.2(b)  Compressive stress-strain for E-720E/7781 fiberglass epoxy loaded in the 90°  
 direction   ............ A1-10 
 
A1.1.3  0°-90° rail shear for E-720E/7781 fiberglass  ............. A1-11 
 
A1.1.4  Poisson effects for E-720E/7781 fiberglass epoxy  ............ A1-12 
 
A1.3.1(a)  Tensile stress-strain for F-161/7743 fiberglass epoxy loaded in the 0° direction  ............ A1-15 
 
A1.3.1(b)  Tensile stress-strain for F-161/7743 fiberglass epoxy loaded in the 90° direction ............ A1-17 
 
A1.3.2(a)  Compressive stress-strain for F-161/7743 fiberglass epoxy loaded in the 0° direction .... A1-18 
 
A1.3.2(b)  Compressive stress-strain F-161/7743 fiberglass epoxy loaded in the 90° direction ....... A1-19 
 
A1.3.3  0°-90° rail shear for F-161/7743 fiberglass epoxy  ............ A1-20 
 
A1.3.4  Poisson effects for F-161/7743 fiberglass epoxy  ............ A1-21 
 
A1.3.5  Voids vs. resin content and specific gravity for F-161/7743 fiberglass epoxy  ............ A1-22 
 
A1.4.1(a)  Tensile stress-strain for F-161/7781 fiberglass epoxy loaded in the 0° direction 
 (26% resin)   ............. A1.25 
 
A1.4.1(b)  Tensile stress-strain for F-161/7781 fiberglass epoxy loaded in the 90° direction 
 (26% resin)   ............ A1-26 

 v 



CMH-17-2H (R-484/Part A) 
Volume 2, Foreword / Table of Contents 
 
      Page 
 
 
A1.4.2(a)  Compressive stress-strain for F-161/7781 fiberglass epoxy loaded in the 0° direction 
 (26% resin)   ............ A1-27 
 
A1.4.2(b)  Compressive stress-strain for F-161/7781 fiberglass epoxy loaded in the 90° direction 
 (26% resin)   ............ A1-28 
 
A1.4.4  Poisson effects for F-161/7781 fiberglass epoxy (26% resin)  ............ A1-29 
 
A1.5.1(a)  Tensile stress-strain for F-161/7781 fiberglass epoxy loaded in the 0° direction 
 (31% resin)   ............ A1-31 
 
A1.5.1(b)  Tensile stress-strain for F-161/7781 fiberglass epoxy loaded in the 90° direction 
 (31% resin)   ............ A1-32 
 
A1.5.2(a)  Compressive stress-strain for F-161/7781 fiberglass epoxy loaded in the 0° direction 
 (31% resin)   ............ A1-33 
 
A1.5.2(b)  Compressive stress-strain for F-161/7781 fiberglass epoxy loaded in the 90° direction 
 (31% resin)   ............ A1-34 
 
A1.5.4  Poisson effects for F-161/7781 fiberglass epoxy (31% resin)  ............ A1-35 
 
A1.6.1(a)  Tensile stress-strain for F-161/7781 fiberglass epoxy loaded in the 0° direction 
 (36% resin)   ............ A1-37 
 
A1.6.1(b)  Tensile stress-strain for F-161/7781 fiberglass epoxy loaded in the 90° direction 
 (36% resin)   ............ A1-38 
 
A1.6.2(a)  Compressive stress-strain for F-161/7781 fiberglass epoxy loaded in the 0° direction 
 (36% resin)   ............ A1-39 
 
A1.6.2(b)  Compressive stress-strain for F-161/7781 fiberglass epoxy loaded in the 90° direction 
 (36% resin)   ............ A1-40 
 
A1.6.3  Picture frame shear for F-161/7781 fiberglass epoxy (26%, 315, 36% resin)  ............ A1-41 
 
A1.6.4  Poisson effects for F-161/7781 fiberglass epoxy (36% resin)  ............ A1-42 
 
A1.6.5  Voids vs. resin content and specific gravity for F-161/7781 fiberglass epoxy  
 (26%, 31%, 36% resin)   ............ A1-43 
 
A1.6.6  Thickness vs. resin content for F-161/7781 fiberglass epoxy  ............ A1-44 
 
A1.8.1(a)  Tensile stress-strain for N588/7781 fiberglass epoxy loaded in the 0° direction  ............ A1-47 
 
A1.8.1(b)  Tensile stress-strain for N588/7781 fiberglass epoxy loaded in the 90° direction  ............ A1-48 
 
A1.8.2(a)  Compressive stress-strain for N588/7781 fiberglass epoxy loaded in the 0° direction ..... A1-49 
 
A1.8.2(b)  Compressive stress-strain for N588/7781 fiberglass epoxy loaded in the 90° direction ... A1-51 
 
A1.8.3  Rail shear for N588/7781 fiberglass epoxy  ............ A1-52 
 

 vi 



CMH-17-2H (R-484/Part A) 
Volume 2, Foreword / Table of Contents 
 
      Page 
 
A1.8.4  Poisson effects for N588/7781 fiberglass epoxy  ............ A1-53 
 
A1.8.5  Voids vs. resin content and specific gravity for N588/7781 fiberglass epoxy  ............ A1-54 
 
A1.40.1(a)  Tensile stress-strain for N506/7781 fiberglass phenolic loaded in the 0° direction ......... A1-57 
 
A1.40.1(b)  Tensile stress-strain for N506/7781 fiberglass phenolic loaded in the 90° direction ....... A1-58 
 
A1.40.2(a)  Compressive stress-strain for N506/7781 fiberglass phenolic loaded in the 0°  
 direction   ............ A1-59 
 
A1.40.2(b)  Compressive stress-strain for N506/7781 fiberglass phenolic loaded in the 90°  
 direction   ............ A1-60 
 
A1.40.3  0°-90° rail shear for N506/7781 fiberglass phenolic  ............ A1-61 
 
A1.40.4  Poisson effects for N506/7781 fiberglass phenolic  ............ A1-62 
 
A1.40.5  Voids vs. resin content and specific gravity for N506/7781 fiberglass phenolic  ............ A1-63 
  
A1.110.1  Tensile stress-strain for AVCO 5505 boron/epoxy (100% - 0° orientation/50.3% to 35% 
 fiber volume) loaded in the 0° and 90° direction  ............ A1-65 
 
A1.110.2  Compressive stress-strain for AVCO 5505 boron/epoxy (100% - 0° orientation loaded 
 in the 0° direction   ............ A1-66 
 
A1.110.3  Poisson effects for AVCO 5505 boron/epoxy (100% - 0° direction)  ............ A1-67 
 
A1.111.1(a)  Tensile stress-strain for AVCO 5505 boron/epoxy (0°-90° crossply) loaded in the  
 0° direction   ............ A1-69 
 
A1.111.1(b)  Tensile stress-strain for AVCO 5055 boron/epoxy (0°-90° crossply) loaded in the 
 45° direction   ............ A1-70 
 
A1.111.3  Poisson effects for AVCO 5055 boron/epoxy (0°-90° crossply)  ............ A1-71 

REFERENCES ............................................................................................................................ A1-72 

  

 vii 



Polymer Matrix 
Composites: Materials 
Properties

COMPOSITE MATERIALS HANDBOOK Volume
Volume

Polymer Matrix Composites:
Materials Properties

An updated revision (Rev. H) of the second volume of the CMH-17 compendium 
contains statistically-based data for polymer matrix composites that meets specific 
CMH-17 population sampling and data documentation requirements, covering 

material systems of general interest. Selected historical data from previous versions of  
the handbook that do not meet current data sampling, test methodology, or documentation 
requirements, but are still of potential interest to industry are also included in this volume. 

Seventeen new data sets with complete documentation and publicly available specifications 
were added in the new Revision H of the Composites Materials Handbook, Vol.2. The new 
data sets include carbon fiber and glass fiber composites.

The Composite Materials Handbook, CMH-17, is a six-volume engineering reference tool 
that contains over 1,000 records of the latest test data for polymer matrix, metal matrix, 
ceramic matrix, and structural sandwich composites. CMH-17 provides information and 
guidance necessary to design and fabricate end items from composite materials. It 
includes properties of composite materials that meet specific data requirements as well as 
guidelines for design, analysis, material selection, manufacturing, quality control, and repair. 

Its primary purpose is to standardize engineering methodologies related to testing, data 
reduction, and reporting of property data for current and emerging composite materials. 

Polymer Matrix Composites: Materials Properties

CMH-17

R-484 | Part B
ISBN: 978-0-7680-9732-0

2
Rev. H
Part B

Composite Materials Handbook   Volume 2   Rev. H | Part B

2
Rev. H 
Part B

9 780768 097320



 
 NOT MEASUREMENT 

  SENSITIVE 
 

 CMH-17-2H 
 Volume 2 of 6 

 FEBRUARY 2018 
  

 
 SUPERSEDING 

 CMH-17-2G 
 Volume 2 of 6 

 17 JUNE 2012 
 
 
 
 

 
 

COMPOSITE MATERIALS HANDBOOK 

 
POLYMER MATRIX COMPOSITES: MATERIALS 

PROPERTIES 
 

VOLUME 2.  Rev. H/Part B 
 

 
 
 
 

ISBN-Print 978-0-7680-9481-7 
 

Copyright 2018 - Composite Materials Handbook – 17 (CMH-17).  All rights 
reserved.  Unauthorized duplication or distribution may violate the Copyright Laws of 

the United States and of other jurisdictions 
 
 



CMH-17-2H (R-484/Part B) 
Volume 2, Foreword / Table of Contents 
 

TABLE OF CONTENTS 
 

Page 
 

Foreword .................................................................................................................................................... ii 

Summary of Changes ................................................................................................................................ v 

 
PART A 
 
Chapter 1   General Information ............................................................................................................. 1-1 
 
Chapter 2A   Carbon Fiber Composites ............................................................................................... 2A-1 
 
Appendix A1. MIL-HDBK-17A Data ...................................................................................................... A1-1 
 
PART B 
 
Chapter 2B   Carbon Fiber Composites ............................................................................................... 2B-1 
 
Chapter 3   Boron Fiber Composites ...................................................................................................... 3-1 
 
Chapter 4   Glass Fiber Composites ....................................................................................................... 4-1 
 
Chapter 5   Quartz Fiber Composites ..................................................................................................... 5-1 
 
 
 
 
 
 

 iv 



CMH-17-2H (R-484/Part B) 
Volume 2, Foreword / Table of Contents 
 
 

SUMMARY OF CHANGES 
 

Chapter Section 
[old section #] 

Title Change type 

    
2  Carbon Fiber Properties  
    
 2.3.2.15 

[2.2.2.4] AS4C 3k/HTM45 8-Harness Satin Fabric Reorganization 

 2.3.2.16 
[2.2.2.5] AS4C 3k/HTM45 Plain Weave Fabric Reorganization 
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4.2.2.3 E-Glass 7781/MTM45-1 8-Harness Satin 

Weave Fabric 
New/Supplemental YPs 
(3/2015) 

 
 

 v 




