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FOREWORD

Military Standard 1944 was prepared for the Department of Defense (DoD) in
accordance with standard procedure and in compliance with policies and require-
ments of the Defense Standardization and Specification Program (DSSP). This
standard is intended to promote the standardization of polymeric composite
materials and process engineering. This document has been extensively
coordinated with government and industry to achieve consensus to the maximum
extent. During preparation this document was coordinated with the Army, the
Navy, the Air Force, NASA, the MIL-HDBK-17 Coordination Group, the ASTM D 30
Composites committee, the ASTM D 20 Plastics committee, the Aerospace
Industries Association (AIA), more than 300 individual scientists and engineers
in the aerospace and composites industries, and was also presented at the 30th

National SAMPE Symposium/Exhibition.
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1. SCOPE

1.1 BScope. This standard prescribes technical requirements and quality
assurance provisions which are used for the gpecification of polymer matrix
composite materials, The scope of this standard encompasses the following:

a. Materials and processing terminology which is applicable to peolymer
matrix composite materials

b, Test methods for the material properties of resins, fibers, prepregs
and laminated composite materials

¢. Specifications for resins, fibers, prepregs} and laminated composite
materials

d. Qualification procedures for polymer mairix composite materials

1.2 Application. This standard is intended to be used as a guide to
standard test methods, material and process specifications, and qualification
procedures for polymer matrix composite materials. This gtandard is also
intended for use in the preparation of material and process specifications.
This standard is applicable to thermoplastic and thermoset composites based on
a wide variety of fiber reinforcements and ferms including carbon, graphite,
S2-glass, E-glass, quartz, aramid, boron and polycrystalline alumina, in woven
fabric, unidirectional tape and roving, This standard applies to reinforced
plastics and/or "advanced composite" materials {See also Appendix F). This
standard is intended as a general guide and it is the responsibility of
experienced engineering personnel to determine the applicability of its
contents to a specific application,

1.3 Limitations. The preparing activity realizes that there are
definitions, test methods, specifications and qualification procedures in use
that are not contained in this standard. However, those that are contained
herein have undergone coordination through an industry consensus process or
through the DoD standardization process involved in the preparation of this
gtandard. ' As a congequence, a certain degree of standardization has been
achieved, and it is intended that MIL-STD-1944 will further enhance engineer-
ing standardization of polymer matrix composites., This standard does not
address structural sandwich composites which are covered in MIL-HDBK-23 and
MIL-3TD-401, or nondestructive evaluation techniques which are covered in the
DoD Standardization Area NDTI (Nondestructive Testing and Inspection) under
gseparate documents.
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2. REFERENCED DOCUMENTS

2.1 Government documents.

2,1.1 Specifications, standards, and handbooks., Unless otherwise
specified, the following specifications, standards, and handbooks of the issue
listed in that issue of the Department of Defense Index of Specifications and
Standards (DoDISS) specified in the solicitation form a part of this standard
to the extent specified herein.

STANDARDS
MILITARY

MIL-STD-109 Quality Assurance Terms and Definitions

MIL-STD-210 Climatic Extremes for Military Equipment

MIL-STD-490 Specification Practices

MIL-STD-810 Environmental Test Methods and Engineering
Guidelines ‘

MIL-STD-961 Military Specification and Associated Documents
Preparation of

MIL-STD-962 Military Standards and Handbooks, Preparation of

MIL-STD-1587A(USAF) Materials and Processes Requirements for Air Force
Weapon Systems

MIL-STD-2089 Aireraft Nonnuclear Survivability Terms
HANDBQOKS

MIL-HDBK-17A Plastics for Aerospace Vehicles -
Part 1 - Reinforced Plastics

MIL-HDBK-13%9 Plastic, Processing of

DOD~HDBK-248A Guide for Application and Tailoring of Requ1rements
for Defense Materiel Acquisitions

MIL-HDBK-700 Plastics

(Copies of military specifications, standards and handbooks required by

contractors in connecticn with specific acquisition functicns should be

obtained from the contracting activity or as directed by the contracting
officer.)

2.1.2 0Other Government documents, drawings, and puincations. The follow-
ing other Government documents, drawings and publlcatlons form a part of this
standard to the extent specified herein.

U.3., ARMY . )

’Army Materials and Mechanics Research Center {AMMRC)

AMMRC TR 82-27, "Studies of Tension Test Specimens for Composite Material,"
D.W. Oplinger, K.R. Gandhi, and B.S. Parker, April, 1982.

(Applications for copies of AMMRC publications should be addressed to the
Army Materials and Mechanics Research Center, 405 Arsenal St., Watertown, MA
02172-2719.)
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Army Regulations

AR 70-71 -« Wuclear, Bioclogical, and Chemical Contamination Survivability
of Army Materiel

{Applications for copies of U.S. Army regulati shoul
Headquarters, Departfment of the Army, Washington, D.C.)

- DARCOM (now Army Materiel Command)

DARCOM-P 706-314 - Engineering Design Handbook: Discontinuous Fiberglass
Reinforced Thermoplastics

{Applications for copies of DARCOM publications should be addressed to the
Defense Technical Information Center, Cameron Station, Alexandria, VA
22314,) :

DEPARTMENT OF DEFENSE (DoD)

Advanced Composites Design Guide, Third Edition, Volume IV: Materials,
January 1973, Chapter 4.0.5.

(Applications for copies of this guide should be addressed to the Air Force
Materials Laboratory, Wright-Patterson Air Force Base, OH 45433.)

"Composites,” Lessons Learned Bulletin, Directorate of Lessons Learned, Air
Force Acquisition lLogistics Center, WPAFB, OH, September 1984.

(Applications for copies of the lessons learned bulletin should be
addressed to the Directorate of Leszons Learned, Air Force Acquisition
Logistics Center {ATTN: AFALC/PTL), Wright-Patterson AFB, CH 45433, )

Defense Standardization Manual DoD 4120,3-M, Defense Standardization and
Specification Program Policies, Procedures and Instructions, August 1978.

(Applications for copies of DoD 4120.3-M should be addressed to the
Commanding Officer, Naval Publications and Forms Center, 5801 Taber Avenue,

Philadelphia, PA 19120.)

Department of Defense Index of Specifications and Standards.

{Applications for copies of the DoDISS should be addressed to the
Commanding Officer,ﬂNgvgl Publications and Forms Center, 5801 Tabor Ave.,
Philadelphia, PA 19120,)

DoD/NASA Structural Composites Fabrication Guide, Third Edition, Air Force
Materials Laboratory (AFML), 1982, Published in 2 volumes.

Applications for copies of this guide should be addressed to the following
activity: ’

Manufacturing Technology Division

Air Force Materials Laboratory

Air Force Wright Aeronautical Laboratories
Air Force Systems Command '
Wright-Patterson Air Force Base, OH 45433
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JCS Pub 1, Dictionary of Military and Associated Terms, Joint Chiefs of
Staff, Washington,.D.C., 3 September 1974.

Standardization Directory SD-6, "Provisions Governing Qualification
(Qualified Products List)" (1 November 1979).

(Applications for copies of the SD-6 shuuld be addressed to the Commandlng
Officer, Naval Publications and Forms C.-nter, 5801 rT1abor Avenue,
Philadelphia, PA 19120.)

"Standardization, Qualification, Certification,” Proceedings of
Colloguium/Workshop on Composite Materials and Structures, S.L. Channon
Ed., Institute for Defense Analyses (IDA Record Document D-70}, July 1984,
p. S-6; Held at National Academy of Sciences, Washington, D.C. (May 8-10,
1984), Sponsored by Department of Defense, Office of Under Secretary of
Defense for Research and Englneerlng.

(Applications for copies of the proceedings should be addressed to the
Institute for Defense Analyses, 1801 N, Beauregard Street, Alexandria, VA
22311.)

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

George C. Marshall Space Flight Center (MSFC)

MSFC Manual 8070.2F, Specifications and Standards, Approved Baseline List
(October 15, 1984)

(Applications for copies of MSPC publications should be addressed to
Systems Engineer, Specifications Program, Code ELO3, George C. Marshall

Space Flight Center, Huntsville, AL 35812,

Langley Research Center (LRC)

NASA RP-1092 Standard Tests for Toughened Resin Combosites

NASA TM-85756 Effect of Impact Damage and Open Holes con the Compression
Strength of Tough Resin/High Strain Fiber Laminates

NASA TM-86298 Standard Test Evaluation of Graphite Fiber/Resin Matrix
Composite Materials for Improved Toughness

(Applications for copies of the NASA-Langley publicafiohs should be
addressed to NASA, Langley Research Center, Hampton, VA 23665.)

Lyndon B, Johnson Space Center (LBJ)

J3C Q2681 Nommetallic Materials Design Guidelines and Test Data
Handbook (January 1982)

J5C 08962 Compilation of VCM Data of Nonmetallic Materials

(Revision U) (September 1983)

SP-R-0022A General Specification Vacuum Stability HRequirements of

Polymeric Material for Spacecraft Applications
(September 1974)



NASA RP-1014

NASA RP-1061

MIL-3TD-1944
An Outgassing Data Compilation of Spacecraft Materials

Outgassing Data for Spacecraft Materials

ona for copies of NASA-LBJ publications should be addressed to

il 5

pace Center, HoustOn, TX  77058.)

2.2 Other publications, The following documents(s) form a part of this
standard to the extent specified herein. Unless otherwise specified, the
issues of the documents which are Dol adopted shall be those listed in the
issue of the DoDISS specified in the solicitation. The issues of documents
which have not been adopted shall be those in effect on the date of the cited

DoDISS.

ASTM STANDARDS
ASTM C 581
ASTM C 613
ASTM D 123
ASTM D 149
ASTM D 150
ASTM D 257
ASTM D 276
ASTM D 543
ASTM D 570
ASTH D 635
ASTM D 638
ASTM D 695
ASTM D 696
ASTM D 790

Standard Practice for Determining Chemical Resistance of
Thermosetting Resins Used in Glass Fibver Reinforced Structures
Intended sfor Liquid Service

© Btandard Test Method for Resin Content of Carbon and Graphite

Prepregs by Solvent Extraction
Standard Terminology Relating-to Textiles.

Standard Tést Method for Dielectric Breakdown Voltage and
Dielectric Strength of Solid Electrical Insulating Materials

‘at Commercial Power Frequencies

Standard Test Methods for A-C Losa Characteristics and
Permittivity (Dielectric Constant) of Solid Electrical
Insulating Materials

Standard Test Methods for D-C Resistance or Conductance of
Insulating Materials

Standard Methods for Identification of Fibers in Textiles.

Standard Test Method for Resistance of Plastics to Chemical
Reagents

Standard Test Mathod for Water Absorption of Plastics

Standard Test Method for Rate of Burning snd/or Extent and
Time of Burning of Self-Supporting Flastics in a Horizontal
Position

Standard Test Method for Tensile Properties of Plastics

Standard Test Method for Compressive Properties of Rigid
Plastics

Standard Test Method for Coefficient of Linear Thermal
Expansion of Plastics

Standard Test Methods for Flexural Properties of Unreinforced
and Reinforeced Plastics and Electrical Insulating Meterials

5
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2290

2291

2343

2344
2393

2512

2583
2584
2585
2556
2654

2734

MIL-STD~1944

Standard Test Methods fbr Specific Gravity aﬁd‘Dehsity of
Plastics by Displacement

Standard Definitions of Terms Relating to Plastics

Standard Methods of Testing Tire Cords, Tire Cord Fabrics,

and Industrial Filament Yarns Made From Man-Made Organic-Base
Fibers

Standard Definitions of Terms Relating to Adhesives

Standard Test Method for Density of Plastlcs by the
Density-Gradient Technlque

Standard Test Method for Vicat Softening Temperature of
Plastics

Standard Test Method for Epoxy Content of Epoxy Resins

Standard Test Method for Apparent Tensile Strength of Ring or
Tubular Plastics and Reinforced Plastics by Split Disk Method

Standard Practice for Fabrication of RingiTest Specimens for
Glass-Resin Compesites

Standard Test Method for Tensile Properties of Glass Fiber
3trands, Yarns, and Rovings Used in Re;nforced Plastics

Standard Test Method for Apparent Interlaminar Shear Strength
of Parallel Fiber Composites by Short-Beam Method

Standard Test Method for Viscosity of Epoxy Resins and Related

Components

1,

Standard Test Method for Compatibility of ' Materials with
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Standard Test Method for Indentation Hardness of Rigid
Plastics by Means of a Barcol Impressor
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Molecular Weight Distribution of Certain Pelymers by Liquid
Size-Exclusion Chromatography (Gel Permeation Chromatography-
GPC) Using Universal Calibration .

Standard Practice for Determination of Number-Average
Molecular Weight of Polymers by Membrane Osmometry

Standard Test Methods for Welght (Mass per Un1t Area) of Woven
Fabric

Standard Test Method for Density of High-Modulus Fibers

Standard Test Method for Rheological. Properties of
Thermoplastics with a Capillary Rheometer

Standard Definitions of Terms Relatlng to High- Modulus
Reinforcing Fibers and Their Composites

Standard Practice for Commercial FPackaging
Standard Guide for Identification of Plastic Materials

Standard Practice for Determination of Weight-Average
Molecular Weight of Polymers by Light Scattering

Standard Test Methods for Tensile Properties of Continuous
Filament Carbon and Graphite Yarns, Strands, Rovings and Tows

Standard Test Method for Moisture in Plastics by Coulometry

Standard Practice for Determining and Reporting Dynamic
Mechanical Properties of Plastics

Standard Test Method for Thermal Oxidative Resistance of
Carbon Fibers ’

Standard Guide for Testing Inplane Shear Properties of
Composite Laminates

Standard Definitions of Terms Relating to Methods of
Mechanical Testing

Standard Definitions of Terms and Symbols Relatlng to
Molecular Spectroscopy

Standard Test Method for Shéér Modulus at Room Temperature

Standard Recomm
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ASTM B

ASTM E

ASTM E

ASTM E

ASTM E

ASTM E

ASTM

el

ASTM F

260

355

399

&2

595

662

682

831

814
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Standard Recommended Practice for General Gas Chromatography
Procedures

Standard Recommended Practice for Gas Chromatography Terms and
Relationships

Standard Test Method for Plane-Strain Fracture Toughness of
Metallic Materials

Standard Practice for Reporting Thermoanalytical Datsa

Standard Test Method for Total Mass Loss and Collected
Volatile Condensable Materials from Outgassing in a Vacuum

Environment

Standard Test Method for Specific Optical Density of Smoke
Generated by Sclid Materials

Standard Practice for Liguid Chromatography Terms and
Relationships

Standard Test Method for Linear Thermal Expansion of Solid
Materials by Thermodilatometry

Standard Test Method for Specific Optical Density of Smoke
Generated by Solid Materials for Aerospace Applications

ASTM SPECIAL TECHNICAL PUBLICATIONS (STPs)

The ASTM STPs cited herein describe engineering practices, test'methods,
procedures, processes and characteristics of polymer matrix composites.

The documents cited in this section are for guidance and information.

STP

STP

STP

STP

STP

STP

STP

STP

STP

STP

836
813
797
787
775
772
768
749
734

123

Effects of Defects in Composite Materials

Long Term Behavior of Composites

Composite Materials: Quality Assurance and Processing
Composi?p Materials: Testing and Design (6th Conference)
Damage in Composite Materials

Short Fiber Reinforced Composite Materials

Composites for Extreme Environments

Joining of Composite Materials

Test Methods and Design Allowables for Fibrous Composites

Fatigue of Fibrous Composite Materials



STP

STP

STP
STP
STP
STP
STP
STP
STP

STP

STP

S3TP
STP
STP
3TP
3TP

STP

STP

704

696

674
658
636
617
602
593
580
569
568
546
524
521
497
460
452

279
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Commercial Opportunities for Advanced Composites,

Nondestructive Evaluation and Flaw Criticality for Composite
Materials

Composite.Materialé:.festing and Design (Fifth Conferenée)
Advanced Composite Materials - Environmental Effects
Fatigue of Filamentary Composite Materials

Composite Materials; Testing:and Design (Fourth Cdnférence)
Environmental Effects on Advanced Compositg Mgteriéis
Fracture Mechanics of Composites

Composite Reliability

Fatigue of Composite Materials

Foreign Object Damage to Composites

Composite Materials: Testing and Design‘(Third Conference)

Applications of Composite Materials

Analysis of Test Methods for High Modulus Fibers and Composites

Composite Materials: Testing and Design {Second Conference)
Composites Materials: Testing and Design (First Conference)’
Interfaces in Composites

Reinforced Plastiecs for Rockets and Aircraft

Compilation of ASTM Standard Definitions, 4th Edition, 1979.

(Applications for copies of ASTM publications should be addressed to.the
American Society for Testing and Materials, 1916 Race Street, Philadelphia,

PA 19103.)

[

JET PROPULSION LABORATORY (JPL)

T5507035

Test Spec1flcat10n, Vacuum QOutgassing. of Polymers (Micro-VCM

Technlque) Detail Specification for

i

(Applications for copies of JPL publications should be addressed to the Jet

Propulsien Laboratory, Cal1forn1a Institute of Technology, 4800 Oak Grove
Drive, Pasadena, CA 91109.)
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NATIONAL ACADEMY OF SCIENCES (NAS)

1. Publication NMAB 318-2, Test Methods, Specifications, and Standards:
Fire Safety Aspects of Polymeric Materials (Volume 2}, Technomic
Publishing Co., Inc., 1979.

2. Publication NMAB 365, Organic Matrix Structural Composites: Quality
Assurance and Reproducibility, National Academy Press, 1981.

3. Publication NMAﬁ-396, Materials for Lightweight Military Combat
Vehicles, National Academy Press, 1982, p. 25 & 85.

(Applications for copies of NMAB publications should be addressed to the
National Materials Advisory Board, National Academy of Sciences, 2101
Constitution Avenue, NW, Washington, D.C. 20418,)

SAE

ARP 1610 Physico-Chemical Characterization Technigues, Epoxy Adhesive
and Prepreg Resin Systems

(App;icationslfof,copies of Aerospace Material Specifications (AMS) and
Aerospace Recommended Practices (ARP) cited in this standard should be
addressed to the SAE, 400 Commonwealth Drive, Warrendale, PA 15096.)

SOCIETI FOR THE ADVANCEMENT OF MATERIAL AND PROCESS ENGINEERING (SAMPE)
The documents cited in this section are for guidance and information,

1, Beckwith, S.W., "Elevated Temperature and Thermal Postcure Effects on
Composite Material Fracture Toughness,” 28th National SAMPE Symposium,
Vol. 28, 1983, p. 301,

2. Morse, G.A., "Derivative Spectroscopy in Polymer Analysis: The Chemical
Characterization of an Epoxy Resin,” 16th National SAMPE Technical
Conference, Veol., 16, 1984, p. 721,

3, Cobuzzi, C.A., King, J.J., and Castonguay, R.N., "HPLC Evaluation of MY
720 II1," 28th National SAMPE Sympesium, Vol. 28, 1983, r. 877.

4. Moss, Robert, "Using the Outgassing Test to Screen Materials for
Contamination Potential,” 28th National SAMPE Symposium, Vol. 28, 1983,

p. 1045,

5, Chaudhari, M.A.,, Cobuzzi, C.A., and King, J.J., "Characterization of MY
720 VI," 16th National SAMPE Technical Conference, Vol. 16, 1984, p.

565.

6. Xranbuehl, D.E,, Delos, S.E., and Jue, P.K., "Dynamic Dielectric
Characterization of the Cure Process: LARC-160," 28th National SAMPE
Symposium, Vol. 28, 1983, p, 608,

7. Maximovich, M.G., and Galeos, R.M,, "Rheological Characterization of
Advanced Composite Prepreg Materials,” 28th National SAMPE Symposium,

Vol. 28, 1983, p. 568.
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8. Young; P.R., and Chang, A.C., "Prepreg Cure Monitoring Using Diffuse

Reflectance-FTIR," 16th National SAMPE Technical Conference, Vol. 16,
1984, p. 136.

9. Smith, A.C., "Application of Mass Spectrometry to Process Control for
Polymer Material in Autoclave Curing,” SAMPE Quarterly, Vol. 14,
No. 4 - July 1983, p. 1.

Symposium Proceedings

Volume 1 Filament Winding

Volume 8 Insulation-Materials & Procesées .o Aerospace & Hydrospace
Applications

Volune 9 Joining of Materials for Aerospace Systems

ﬁolume 10  Advanced Fibrous Reinforced Composites

Volume 11 Effects of the Space Environment on Materials

Volume i2 Advances in Structural Composites

Volume 13 Energistic Materials

Volume 14 Advanced Techniques for Materials Investigation & Fabricaticon

Volume 16 Materials '71

Volume 17 Materials Review for '72

Volume 25 The 1980's - Payoff Decade for Advanced Materials

Volume 26 Material and Process Applications - Land, Sea, Air, Space

Volume 27 Materials Overview of 1982

Volume 28 Materials and Processes - Continuing Innovations

Volume 29 T;chnology Vectors _

Volume 30 Advancing Technology in Materials and Processes

Technical Conference Series

NSTC 1
NSTC 6
NSTC 7

NSTC 8

Aircraft Structures & Materials Applicaticons
Materials on the Move
Materials Review '75

Bicentennial of Materials
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NSTC 9 Materials & Processes - In Service Performance

NSTC 11 New Horizons - Materials and Processes for the Eighties
NSTC 13 Technology Transfer

N3TC 14 Material & Process Advances '82

NSTC 15 20/20 Vision in Materials for 2000

NSTC 16 Hi-Tech Review 1984

(Applications for copies of SAMPE publications should be addressed to the
Society for the Advancement of Material and Process Engineering, SAMPE
Kational Business CQffice, F.0. Box 2459, Covina, CA 91722,)

SOCIETY OF PLASTICS ENGINEERS {SFPE)
1. Hagnauer, G.L. and Dunn, D.A., "Quality Assurance of Epoxy Resin
Prepregs,” Proceedings of the SPE 42nd Annual Technical Conference
and Exhibition, 1984, .
(Applications for copies of SPE publications should be addressed to The
Society of Plastics Engineers, 14 Fairfield Drive, Brookfield Center, CT
06805.) :
UNDERWRITERS LABORATORIES (UL)

UL 94 Tests for Flammability of Plastic Materials for Parts in Devices
and Appliances

UL 746B Standard for Polymeric Materials - Long Term Property Evaluations

(Applications for copies of UL publications should be addressed to

Underwriters Laboratories, Publications Stock, 333 Pfingsten Road,
nnnnn hY

Northbrook, IL 60062.)
MISCELLANECUS
The documents cited in this section are for guidance and information,

1. Gentle, E.J. and Reithmaier, L.W., Aviation Space Dictionary, 6th
Edition, Aero Publishers, Inc., Fallbrook, CA, 1980.

2. High Temple Workshop V, "Abstracts and Presentation Viewgraphs,” Naval
Postgraduate School, Monterey, CA, March 4-8, 1985,

(Applications for copies of High Temple publicaticns should be addressed to
AFWAL/MLSE, Wright-Patterson, Air Force Base, OH 45433 or AFRPL/MKAT,
Edwards Air Force Base, CA - 93523 ,)

Note: "High Temple" is an abbreviation for High Temperature Plastic
Laminate Evaluation. ‘
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5. Katz, H.S. and Milewski, J.V:, Eds., Handbook of Fillers and Reinforce-
ments for Plastics, New York, Ven Nostrand Reinhold Co., 1978

4, Lenoe, E.M., Oplihger, D.W. and Burge, J.J., Eds., Flbrous Comp031tes
in Structural Design, Plenum Press, New York, 1980.

5. Lubin, G., Ed., Handbook of Composites, New York, Van Nostrand Réinﬁold
Co., 1982. ' : '

6. May, C.A.L, Ed., Resins for Aerospace, Amerlcan Chemlcal 3001ety,
Washington, D.C., 1980, '

7. Schwartz, 5.S. and Goodman, 3.H., Piastics Materials and Processes,
New York, Van Nostrand Reinhold Co., 1982, '

8. Weast, R,C.,, Ed., Handbook of Chemlstgy and Physics, 53rd Edltlon, The
Chemical Rubber Co., Cleveland, OH, 1972-73. :

(Nongovernment standards are generally available for reference from
libraries. They are alsoc dlstrlbuted among nongovernment standards bodies
and u31ng Federal agenc1es ) B

(Technical society and technical association specifications and standards
are generally availablé for reference from libraries. They are also '
distributed among technical groups and using Federal agencies, )’

2.3 Order of precedence. In the event of a cqnfllct between the text of
this standard and the references cited herein, the text ofhthis-standard shall
take precedence. '
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%. DEFINITICNS

3,1 Materials and processing terminology. The definitions contained in
this standard are derived from various sources cited in Section 2.

Adhesivea. See ASTM D 90T7.

Advanced composites., Composite materials applicable to aerospace
construction and consiating of a high-stength, high-modulus fiber system
imbedded within an essentially homogeneous matrix, (DoD/NASA)

Advanced filaments. Continuous filaments made from high-strength,
high~modulus materials for use as constituents of advanced comp051tes.

(DoD/NASA)

Aerospace terminology. See Aviation Space Dictionary.

Aircraft survivability. See MIL-STD-2089.
Amorphous. Noncrystalline, or devoid of regular structure. (4S TF)
Anigtropic. Having different properties in different directions.

Anigotropy. Dependence of properties on orientation of axes. Nolplangs of
symmetry.
. Aramid fibers, "A class of aromatic polyamide fibers. fThe class "aramid"

presently includes Kevlar, Kevlar 29, Kevlar 49 and Nomex, all products of
DuPont Company.

Areal weight. Weight (mass) per unit area of a single ply of dry
reinforcement fabric.

Aspect ratio. In an essentially two-dimensional rectangular structure
{(e.g., a panel), the ratio of the long dimension to the short dimension.
However, in compression loading, it is sometimes considered to be the ratio of
load direction dimension to the transverse dimension. Also, in fiber
micromechanics, it is referred to as the ratio of length to diameter,

Autoclave. A closed apparatus usually equipped with variable conditions of
vacuum, pressure, and temperature; An autoclave is used for bonding,
censolidating, or curing materials.

Autoclave molding. A process similar to the pressure bag technique., The
layup is covered by a pressure bag, and the entire assembly is placed in an
autoclave capable of providing heat and pressure for curing the part. The
pressure bag is normally vented to the outside. (DoD/NASA)

B-Stage. An intermediate stage in the reaction of a thermosetting résin in
which the material is partially advanced in its cure to a point to facilitate
handling and processing. (DoD/NASA)

15



MIL-STD-1944

Balanced laminate. A composite laminate in which all lamina at angles other

thar 0% gnd 90° occur only in * pairs (not necessarily adjacent), and is
symmetrical about a centerline. (DoD/NASA)

‘Birefringence, A double-refraction phenomenon in which an unpolarized beam
of light is divided into two beams with different directions and relative

velocities of propagation. (ASTM)

Bleeder cloth., A nonstructural layer of material used in the manufacture of
composite parts to allow the escape of excess gas and resin during cure. The

rocess and

Hiae nnt
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composite. (DoD/NASA)

Breather. Porous material or fabric used to provide a gas evacuation flow
path from the laminate to the vent port during cure.

Broadgoods. Uncured preimpregnated materials wider than 12 inches. These
include woven cloths or fabrics of various constructions, and precollimated
tapes made either in one operation or by combining several narrow widths.
(DoD/NASA)

Buckling {composite). A mode of failure characterized generally by an
unstable lateral deflection due to compressive action on the structural
element involved. In advanced composites, buckling may take the form not only
of conventional general instability and locel instability but also a micro-
instability of individual fibers. (DoD/NASA)

Bulk factor. The ratio of the thickness of uncured prepreg materials to
their thickness when fully cured. Typical values range form 1.1 to 1.5
depending upon the fiber type and resin content, {DoD/NASA)

Bundle, A general term for a collection of esentially parallel filaments,
(ASTM D 3878)

Carbon fibers. Refers to fibers that have a tensile modulus of elasticity
of up to approximately 50 Msi (345 GPa) and a low degree of preferred
orientation; "carbon fibers" are generally processed at temperatures lower
than 1700°C (30920F), See Graphite fibers.

Carbonization., The process of pyrolysis in an inert atmosphere at

temperatures ranging from 1000-1500°C,., All noncarbon elements are driven
eff in the process. (Lubin)

Catastrophic failure. Failure of a mechanical and unpredictable nafure.
{Lubin) )

Catenary:

filament catenary - the difference in ‘length of the filaments in a
specified length of tow, end, or strand as a result of unequal tension; the
tendency of some filaments in a taut horizontal tow, end, or strand to sag
lower than others. (ASTM D 3878)
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roving catenary - the difference in length of the ends, tows, or strands
in a specified length of roving &s a result of unequal tension; the tendency
of some ends, tows, or strands in a taut horizontal roving to sag lower fhan
others. (ASTM D 3878)

Caul plates., Smooth metal plates, free of surface defects, of the same size
and shape as a composite layup, used immediately in contact with the layup
during the curing process to transmit normal pressure and to provide a smooth
surface on the finished laminate. {(DoD/NASA)

Ceramic fibers, Continuous fibers of metal oxides -and carbides which are
resistant to high temperatures (2000-3000°F). This class of fibers includes
alumina, silicon carbide, quartz and high silica reinforcements.

Cocure. The process of curing several different materials in a single step.
Examples include the curing of various prepregs to produce hybrids, or the
curing of composite materials and structural adhesives to produce sandwich
structure or skins with integrally molded fittings. (DoD/NASA)

Collimated. Rendered parallel. (DoD/NASA)

Composite. 1. A material consisting of any combination of fibers, whiskers
and particles in a common matrix. Compeosites are now established, widely used
structural materials. Composite materials may be classified as follows:

a. Fibrous or filamentary ccomposites -~ Fibers in a matrix
b. Laminated composites - See Laminate

c. Particulate composites - Particles in a matrlx

d. Hybrid composites - See Hybrid

2. A composite material as described in this standard is defirned by the
following characteristics:

a. It is man made

b, It is a combination of at least two chemically distinet cempenents
with an interface separating them

c. Its components are of such a size as to be discernible and distin-
guishable from each other

d. It is created for the purpose of obtaining properties that would
not be possible to achieve by any one of the components acting alone

Note: Generally, composite materials may also be divided into three groups
based upon the matrix constituent.

a. Polymer matrix composites (PMC)
b, Metal matrix composites (MMC)
c. Cersmic matrix composites (CMC)

This standard only covers PMCs.

Composite armor. See MIL-STD-2089.

Compressive strength, The maximum compfessive stress which a material is
capable of sustaining. (See ASTM B 6)
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Conductive composites. Composite materials which have a volume resistivity -
equal to or less than 500 ohm-cm and which are used for static d1331pat10n,
current conductlng circuitry or EMI/RFI shielding applications. g

Constitutive property. A property which depends on the constitution'orffgd-

LU 1 LI e S =Ll 1 LA L

D
structure of the molecule., (HCP)

Continuous-filament yarn. Yarn formed by twisting two or more continuous
filaments into a single, continuous strand. (DoD/NASA)

Core stabilization. A process to rigidize honeycomb core materials to
prevent distortion during machining or curing. (DoD/NASA)

Coupling agent. Any chemical substance designed to react with both the

3 ' 1 o nts o
reinforcement and matrix phases of a composite material to form or promote a

atronger bond at the interface. Coupling agents are applied to the rein-

forcement phase from aqueous or organic solution, from the gas phase, or added
to the matrlx as an 1ntegra1 blend

in -deve
material.: (DoD/NASA)

Creep. The time-dependent part of strain resulting from stress.
(ASTM D 883)

Crzogeniés. The discipline that involves the properties and use of
materials at extremely low temperatures. :

Cryogenic temperature. The temperature range that is of interest in
cryogenics is not defined precisely; however, most researchers consider-a gas
to be-cryogenic if it can be liquefied at or below -2400F, The most common
cryogenic fiuids are air, argon, helium, hydrogen, methane, neon, nitrogen,
and oxygen.

Crystallinity. A reguler arrangement of the atoms of a. .s0lid in sﬁace. In-
most polymers, this state is usually imperfectly achieved. The crystalline
regions (ordered regions) are submicroscopic volumes in which there is more or
less regularity of arrangement of the component molecules. In these regions
there is sufficient geometric order to enable deflnlte X-ray diffraction,
patterns to be obtained. {ASTM D 23)

.

Cure {noun). The overall transformation from a low molecular weight
resin/hardener system to a crosslinked network by chemical reaction,

Cure (verb). To chenge the properties of a polymeric system into a more
stable, usable condition by-the use of heat radiation, or reaction with
chemical additives. (ASTM D es3) . IR '

Debulking. Cbmpacting bf lamiﬁatee under moderate heat and vacuum to iﬁsure‘
seating on the tool, to prevent wrinkles and to remove volatiles and air.

Delamination. Separation of the layers of material in a laminate. (DoD/NASA)
Density. Concentration of matter, measured by the mass per unit volume,

(HCP
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Dielectric constant. See ASTM D 150.

Dielectric strength, See ASTM D 149.

Dissipation factor. See ASTM D 150.

End. An untwisted bundle of continuous filaments. A term commonly used in
referrlng to fiberglass or aramid fibers, (ASTM D 3878)

End item. A final combination of end products, component parts, and/or
materials which is ready for its intended use, e.g., ship, tank, mobile
machine shop, aircraft. (JCS Pub 1)

Fabric, A material constructed of interlaced yarns, fibers, or filaments,
usually a planar structure. Nonwovens are sometimes included in this classi-
fication. (DoD/NASA) See Woven fabric.

Fabric batch. Fabric woven from one warp loom setup of both warp and £i11
yarns or from more than one warp loom setup provided that all fiber and fabrie
propertiea are uniform and acceptable throughout.

Fabric prepreg batch. Prepreg containing one fabric batch impregnated with
one batch of resin in one continuous operation,

Fatigue. The failure or decay of mechanical properties after repeated
applications of stress. (Fatigue tests give information on the ability of a
material to re51st the development of cracks which eventually bring about
failure as-a result of a large number of cycles.) {Lubin)

). - A general term used to refer to filamentary materials; a
a filament of finite length. (ASTM D 3878) The. terminology. -
M D 3878 shall be used to describe hlgh—modulus relnfor01ng

Fiber (o ibre
general term for
contained in AST
fibers.

Fiber {or f

Fiber content. The amount of fiber present in a composite. This is usually
expressed as a percentage volume fraction or weight fraction of the comp051te.
(DoD/NASA) See Fiber volume.,

Fiber, continuous. A polycrystalline or amorphous body that is continuous
within the sample or component and that has ends outside of the stress field
under consideration. Minimum diameter is not limited but maximum diameter may
not exceed 0.25 mm (0.010 in). (ASTM D 3039)

Fiber direction. The orientation or alignment of the longitudinal axis of
the fiber with respect to a stated reference axis. (DoD/NASA)

Fiber, discontinuous. A polycrystalline or amorphous body that is
discontinuous within the sample or component, or that has one or both ends
inside the stress fields under cousideration. Mlnimum diameter is not limited

~ - RS Ta facma T ozazol

but maximum diameter may not exceed 0.25 mm {0.010 in). (ASTM D 3039)

Fiber, finish. Surface coating applied to fibers to facilitate handling or
provide better wetting and compatibility of fiber and matrix, or both. (ASTM
D 4102) See Sizing. . .
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Fiber lot, Fiber that is produced in one single continuous operation and is
separately. identified by the supplier.

Fiber volume. The volume of fiber in a cured composite., Typical values for
boron/epoxy are 50 *+ 2% and 55-67% for graphite/epoxy based upon the flber e
type. (DoD/NASA)

Filament. A variety of fibers characterized by extreme length, such that
there are normally no filament ends within a part except at geometric discon-
tinuities. Filaments are used in filamentary composites and are also used in
filament winding processes, which require long continuous strands. (DoD/NASA)

Filament winding. An automated process in which continuous filament (or
tape) is pulled through a resin bath and wound on a removable mandrel in a
pattern, Preimpregnated materials also are used. Typical products of the
aerospace industry include rocket motor cases and pressure vessels. (DoD/NASA)

Filament wound., Pertaining to an object created by the fllament -~winding
method of fabrication. (DoD/NASA)

Filamentary composites. A major form of advanced composites in which the
fiber constituent consists of continuous filaments. Filamentary composites
are defined here as compesite materials composed of lamina in which the
continuous filaments are in nonwoven, parallel, uniaxiasl arrays. Individual:
uniaxial lamina are combined into specifically oriented multiaxial laminates

for application to specific envelopes of strength and stiffness requirements,
(DoD/NASA)

Fill, Yarn criented at right angles to the warp in a woven fabric.

(Dnﬂ?NuaA3

Filler. A second material added to a basic material to alter its physical,
mechanical, thermal, or electrical properties. Sometimes used specifically to
mean particulate additives. (DoD/NASA)

Flash. Fxcess material which forms at the parting line of a mold or die, or
which is extruded from a closed mold. (DoD/NASA)

a. Roving

b, Unidirectional tape

c. Woven fabrics 2
d. Mat

e. Bulk molding compounds

f. Sheet molding compounds

Fracture. Rupture of the surface without complete separation of laminates.
{Lubin)

Fracture toughness. The fracture toughness of a material is often expressed
as the critical siress intensity factor (KIC). The critical stress
intensity factor (KIc) is a measure of a material's resistance to crack

growth. (SAMPE Reference #1) . '

Gas chromatography. See ASTM E 355.
' 20
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Gelation. Peint in the curing cycle at which a dramatic increase in
viscosity occurs due to initial network formation.

Gelcoat. A guick~setting resin used in molding processes to provide an
improved surface for the composite; the first resin applied to the mold after
the mold-release agent. (DoD/NASA)

Gel point. The stage at which a liquid begins to exhibit psuedoelastic
properties. (This stage may be conveniently observed from the inflection
point on a viscosity-time plot). Also called "gel time". (Lubin)

Gel time. See Gel point.

Glass. The fibrous form of glass, as used in the filaments, woven fabric,
yarns, mats and chopped fibers. (DoD/NASA)

Glass transition, The reversible change in an amorphous polymer or in
amorphous regions of a partially crystalline polymer from {or tc) a viscous or
rubbery condition to (or from) a hard and relatively brittle one. (ASTM D 883)

Glass transition temperature (Tg). The approximate midpoint of the
temperature range over which the glass transition takes place. (ASTM D 833)

Glags cloth, Conventionally woven glass fiber material. (DoD/NASA) See
Scrim,

Graphite fibers. Refers to fibers that nave been heat-treated at
temperatures in excess of 1700°C (3092°F), possess high degrees of
preferred orientation, and have high tensile moduli of elasticity on the order
of 50 Msi (345 GPa). The term “"graphite fiber" should be abandoned in favor
of the more technically correct term of “"carbon fiber"”, regardless of heat
treatment, purity, crystalline structure, or modulus., See Carbon fibers.

Graphitization. A process performed in the preparation of carbon and
graphite fibers from polyacrylonitrile (PAN) or other precursor fibers which
involves heat treatment under nitrogen at 1200-28000C.

Hand layup. A process in which components are applied to the mold, and the
composite is built up and worked by hand. (DoD/NASA)

Handling life. The out-of-refrigeration time over which the material
maintains its handleability.

Hardness. Property of substances determined by their ability to abrade or
indent one another. (HCP)

High hodulus fibera., See Fiber.

High temperature resins. Linear or crosslinked, aromatic/heterocyclic
polymers that have a high glass transition temperature (Tg} and can withastand

PajuulSs o Ll d iD= RS oS L vLids VTApTlaLale LY S48 oall

continuous exposure in air at temperatures above 600°0F (3169C) without '
exhibiting a significant loss of structural integrity. See Resin.

Homogeneous, Descriptive term for a material of uniform composition through-
out; a medium which has no internal physicel boundaries; & material whose
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properties are constant at every point, iAe., constant with respect to spétial;

coordinates (but not necessarlly with reapect to directional .coordinates).
{DoD/NASA)

Horizontal shqqr. A low-cost test to measure the interlaminar shear of ' a
laminate by 3-point loading. (DoD/NASA) (Also called apparent shear or. short .
beam shear) .

Hybrid. A laminate containing two or mu;e fiber types designed to obtain
properties not readily available from a single material or to reduce the use
of higher cost materials; one or more compatible resin systems may be used
(DoD/NASA) There are five major. types of hybrid composite:

a. Random - the fibers are réndomly mixed throughout the resin and
composite with no preferential ccrcentration of either fiber .

b. Intraply = the fibers are combined in a regular fashion in each pl&

of the composite, either through woven cloth or hybrld tapes;
however, each ply can be dlfferent

c. Interply - the composite consists of discrete layers of one fiber
only {e.g., a graphite tube with outer layers of glass-epoxy)

d. Selective reinforcement {e.g., bonded-on stiffeners)
~e. The so—called'"super hybrids" that consist of resin-composite plies,

netal-composite plies, and metal foils stacked in a specified
sequence '

Reference: Lubin, Handbook of Cemp

Impact strength. The ability of a material to withstand shock loading; the
work done in fracturing a test specimen in a specified manner under shock
loading. (Lubin)

Inpregnate. To apply resin onto fibers cr fabrics by an& of several
processes; hot melt, solution coat, .or hand layup. .

io of the veloc1ty of light in a vacuum to its

Interface. The boundary between the individual, physlcally dlstlngulshable
constituents of a composite. (DoD/NASA) .

Interlaminar. Descriptive term pertaining to some object (e.g., voids),
event (e.g., fracture), or potential field (e.g., shear stress) referenced as
existing or occurring between two or more adjacent lamina, between the plies.

Interlaminar shear. Shearing force tending to produce a relative displace-

ment between two lamina in a laminate along the plane of their interface.
(DoD/NASA)

Integgenetfatiﬁg“polymer network (IPN). A combination of two polymeré in
network form, at least one of which is synthesized and/or crosslinked in the
immediate presence of the other. ;n_iull IPNs both components_are crosslinked;
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the phases of both materials are continuous and thus interpentrate each
other. A semi-IPN is defined a=s a material system with two continuous phases;
however, only .one of the phases is crosslinked. (SAMPE)

Isotropic, Having uniform properties in all directions. The measured .
properties of an_lsotroplc materlal are independent of the axias of testing.
(DoD/NASA)

Lamina. A single ply or layer in a laminate made of a series of layers,

(DoD/NASA)

Laminate. A composite which contains two or more reinforcement plies and
which is either cured as a unit or secondarily bonded follow1ng the cure of

one or more plleS.

Laminate, angle-ply. Consists of an arbitrary number of layers identical in
thickness and material and having alternating directions of +x and -x.

Laminate, cross-ply. Consists of an arbitrary number of layers of the same
material and thickness but with alternating orientations of 0° and 90°.

Laminate ¢rientation. The configuration of a crossplied composite laminate
with regard to the angles of crossplying, the number of lamina at each angle,
and the exact sequence of the individual lamina. (DoD/NASA)

Laminate, orthotropic. A ply geometry of laminate that must be arranged so
that the gross inplane elastic properties of the laminate possess three
mutually perpendicular planes of symmetry parallel to the side of this
specimen., (ASTM D 3479)

Laminate, symmetric. A stacking sequence of plies below the laminate
midplane that must be &'mirror image of the stacking sequence above the
midplane. (ASTM D 3479)

Layup. A process of fabrication which involves the stacking of plies of
material in a specified orientation and sequence. . -

Layup area. The fabrication areas where prepreg is cut, plied, assembled or
kitted. S .

Lessony learned. Recorded experience of value from past weapons systems
that should be applied ‘to current and future acquisition programs. Lessons
learned for composites are described in the "AFALC Lessons Learned Bulletin.

Liguid chromatography. ‘See ASTM E 682.

Lot, "All material produced in a single production run from the same batch
of raw materials under the same fixed conditions and submitted for 1nspect10n
at one tlme. :

Macromechanics (composite). Concepts, math-models and equations used to
transform ply properties from its material axes to composite structural axes.

Mandrel. A form fixture of male mold used for the base in the productlon of
a part by layup or filament W1nd1ng. (DoD/NASA)
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Master roll. Continuous length of material impregnated at one time which
may be divided into various sub-rolls.

Material spécification. This type of specification is applicable to a raw
material (such as monomer reactant) or a semi-fabricated material (such as
prepreg) which are used in the fabrication of a product. Normally, a material
specification applies to production but may be prepared to control the
development of a materiai. (MIL-STD-490)

Material system. A specific composite material made from specifically
identified constituents in specific geometric proporticns and arrangements,
and processed to numerically defined properties. (DoD/NASA)

Materiel, All items necessary for the equipment, maintenance, operation,
and support of military activities without distinction as to their application
for administrative or combat purposes; excludes ships or naval aircraft, (JCS
Pub 1}

Matrix. See Resin,

Mechanics. Science dealing with the properties and behavior of materials
and structures.

Mechanical life. The out-of-refrigeration time over which a material
remains capable of attaining cure, mechanical properties, and morphological
integrity if layed up and compacted within its handling life,

Mechanical testing, See ASTM E 6 for detailed definitions pertaining fto
mechanical testing,

Micromechanics (composite). Concepts, math-models and equations used %o
predict unidirectional composite (ply) properties from constituent material
properties, geometri~ configuration and fabrication process variables,

Modulus of elasticity. The ratio of stress to corrésponding strain helow
the proportional limit. (See ASTM E 6)

Moisture content. The amount of water in a material determined under
prescribed conditions and expressed as a percentage of the mass of the moist
material, that is, the original mass comprising the dry substance plus any
water present. ({(ASTM D 2654)

Moisture regain. The amount of water in a material determined wunder
prescribed conditions and expressed as a percentage of the mass of the
water-free specimen. (See ASTM D 2654)

Mold release agent. A lubricant applied to mold surfaces to facilitate
release of the molded article. (DoD/NASA)

Molded edge. An edge which is not physically altered after molding for use
in final form, and particularly one which does not have fiber ends along its
length. (DoD/NASA}

Molding. The forming of a polymer or-composite into a solid mass of
prescribed shape and size by the application of pressure and heat. (DoD/NASA)
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Molecular weight. The sum of the atomic weights of 211 the atoms in a
molecule, (HCP)

NBC contamination. A term that includes both the individual and collective
effects of residual radiological, biological, and chemical contamination. The

elements of the abbreviation NBC are defined as follows:

a. Nuclear {(N) - Residual radiological contamination consisting of
fallout, rainout, and neutron-induced gamma aciivity.

b, Biological {B) - All the general classes of microorganisms and toxins
that can be used as biological warfare agents. These classes include
bacteria, ricketisia, viruses, fungi, and microbial toxins.

c. Chemical (C) - All known chemical warfare agents. These include
blood agents such as VX, GB, or thickened 5D, and blister agents
such as HD. (AR 70-71)

NBC contamination survivability. The capability of a system and its crew to
withstand an NBC-contaminated environment, including decontamination, without
losing the ability to accomplish the assigned mission. (AR 70-71)

Open time. ‘The time that a prepreg material can be left at ambient
temperature without adversely affecting the molding characteristics of the
resin. {DoD/NASA)

Organic matrix composites., Synonymous with polymer matrix composites,

OQutgassing. The evolution of gas from a material in a vacuunm.
PAN fibers. TFibers derived from a polyacrylonitrile precursor.

Peel Eli" A" removable fabric ply molded onto the surface of a laminate to
provide a chemically clean surface for bonding or painting when it is removed,
(DoD/NASA)

Pitch fibers. Fibers derived from pitch precursor. While not as strong as
low-modulus PAN fibers, they are processable to high moduli and are useful for
some stiffness-critical applications,

Plastics. See MIL-HDBK-T700, ASTM D 88% and D 4000.

Plied yarn. Two or more yarns collected together with or without twist.
(ASTM D 3878)

Polymer. A substance consisting of molecules characterized by the repstition
{neglecting ends, branch junc ctions, and other minor irregularities) of one or
more . types of monomeric units (ASTM D 883)

Polymerization. A chemical reaction in which the molecules of monomers are
linked together to form polymers. (ASTM D 883%)

Porosity. - A condition of trapped pockets of air, gas, or void within a
solid material, usually expressed as a percentage of the total nonsolid volume

to the total volume (solid + nonsolid) of a unit quantity of material.
{nnnlmaqa\ .

arser ) aTSaital g
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Precursor. Organic fiber from which carbon fibera are prepared via

pyrolysis. Polyacrylonitrile {(PAN), rayon, and pitch are commonly used.
(ASTM D 4102)

Prefit, A process to check the fit of mating detail parts in an assembly
prior to adhesive bonding to insure proper bond lines. Mechanically fastened
structures are also prefit sometimes to establlsh shimming requirements.
(DoD/NASA)

consists of fibers or fabrics which have been preimpregnated with resin.
Prepregs are ready-to-mold combinations of resin and reinforcement which have
been partially cured ("B-staged") and can be maintained in this condition for
extended perlods of time prior to final curing. Prepregs are designated as

"atandard”" aor"net regin
SLancarag gL Treglrr

Prepreg. In the composites industry, the intermediate product which
r— e = 2

a, Standard prepreg - contains more resin than is desired in the
finished part; excess resin is bled off during cure
b. Net resin prepreg ~ contains the same resin content that is desired

* a2 A mnmdm Wl asnA
Ly FEAV N = PV U$CUU

Prepreg batch, Prepreg containing reinforcements impregnated with one batch
of resin in one continuocus cperation.

_______ + T - J, Fap R

cmmn md s ol
dnce aiL QIlle Linle -’

Prepreg lot. Prepreg from one batch submitted for accep
which is produced as a continuous product on one apparatus from one resin

batch and from one single fabric or fiber lot.

Prepreg tack, Stickiness of a prepreg.

Process specification. This type of apecification is applicable to a
service which is performed on a product or material. Examples of processes
are the polymerization of monomer reactants to produce resin and the sutoclave
curing of prepreg to produce laminates. Process specifications cover '
manufacturing techniques which require a specific procedure in order that a
satisfactory result may be achieved. Where specific processes are essgential
to fabrication or procurement of a product or material, a process specifica-
tion is the means of defining such specific processes. Normaliy, a process
specification applies to vproduction but may be prepared %o conirol the
development of a process. (MIL-STD-490)

Pultrusion. A pfocess for preducing continucus lengiths of shapes with a
constant cross-section by pulling resin-impregnated fibers through a 