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1. SCOPE 

The following terminology has been generated by the ATA/IATA/SAE Commercial Aircraft Composite Repair Committee 
(CACRC) and provides terminology for design, fabrication, and repair of composite and bonded metal structures. 

1.1 Purpose 

The purpose of this SAE Aerospace Information Report (AIR) is to provide terminology that should be used when developing 
CACRC repair documents or repair documents produced by airlines or airframe and engine manufacturers. 

2. APPLICABLE DOCUMENTS 

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications 
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the 
event of conflict between the text of this document and references cited herein, the text of this document takes precedence. 
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been 
obtained. 

2.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.  

AIR5431  Repair Tooling 

2.2 ASTM Publications 

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, 
Tel: 610-832-9585, www.astm.org. 

ASTM D1002  Standard Test Method for Apparent Shear Strength of Single-Lap-Joint Adhesively Bonded Metal 
Specimens by Tension Loading (Metal-to-Metal) 

ASTM D1876  Standard Test Method for Peel Resistance of Adhesives (T-Peel Test) 

ASTM D2339  Standard Test Method for Strength Properties of Adhesives in Two-Ply Wood Construction in Shear by 
Tension Loading 

ASTM D3165  Standard Test Method for Strength Properties of Adhesives in Shear by Tension Loading of Single-
Lap-Joint Laminated Assemblies 

ASTM D4896  Standard Guide for Use of Adhesive-Bonded Single Lap-Joint Specimen Test Results 

ASTM D7905  Standard Test Method for Determination of the Mode II Interlaminar Fracture Toughness of 
Unidirectional Fiber-Reinforced Polymer Matrix Composites 

2.3 EASA Publications 

Available from European Union Aviation Safety Agency, Konrad-Adenauer-Ufer 3, D-50668 Cologne, Germany, 
Tel: +49 221 8999 000, www.easa.europa.eu. 

AMC 20-29  Composite Aircraft Structure 

EASA AMC  145.A.30 Personnel Requirements 

International Maintenance Review Board Policy Board (IMRBPB) Issue Paper (IP) 122: “Clarification of Definitions for 
General Visual (GVI), Detailed (DET), and Special Detailed (SDI) Inspections” 
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2.4 FAA Publications 

Available from Federal Aviation Administration, 800 Independence Avenue, SW, Washington, DC 20591, 
Tel: 866-835-5322, www.faa.gov. 

AC 20-107  Composite Aircraft Structure  

2.5 ISO Publications 

Copies of these documents are available online at https://webstore.ansi.org/. 

ISO 10354:1992 Adhesives - Characterization of durability of structural-adhesive-bonded assemblies - Wedge rupture 
test 

3. COMPOSITES AND METAL BONDING GLOSSARY 

The acronyms and contractions that can be found in this document are the examples of some of the terms mentioned in the 
CACRC documents, composite materials industry publications, meetings, or conversations. Some acronyms and 
contractions have become common words in the English and/or aerospace technical language (Radome, flaperon, mil, and 
micron are examples), and are pronounced phonetically. Some acronyms and contractions remain uppercase in their 
spelling, but are also spoken phonetically (EASA, FAR, HIRF, PACS, and PEEK are examples).  

Where the abbreviations ES, ET, RT, and UT are shown in brackets, they indicate the type of non-destructive test 
(inspection) in which the term is normally used. Some of these definitions have applications outside NDI/NDT. The use of 
these acronyms does not mean that they only apply to NDI/ NDT applications. 

3.1 A 

A-BASIS: The “A” mechanical property value is the value above which at least 99% of the population of values is expected 
to fall, with a confidence of 95%. Also known as A-allowable. See B-BASIS, S-BASIS, and TYPICAL BASIS. 

ABHESIVE: A material that resists adhesion. A film or coating applied to surfaces to prevent sticking, heat sealing, etc.; for 
example, a PARTING AGENT or MOLD RELEASE AGENT. 

ABL BOTTLE: An internal pressure test vessel used to determine the quality and properties of the filament-wound material 
in the vessel. 

ABLATION: The degradation, decomposition, and erosion of a material caused by high temperature, pressure, time, percent 
oxidizing species, and velocity of gas flow. A controlled loss of material to protect the underlying structure. 

ABLATIVE PLASTIC: A material that absorbs heat (with low material loss and char rate) through a decomposition process 
(pyrolysis) that takes place at or near the surface exposed to the heat. This mechanism essentially provides thermal 
protection (insulation) of the subsurface materials and components by sacrificing the surface layer. 

ABRADED YARN: A filament yarn in which filaments have been cut or broken to simulate the surface character of spurn 
yarns. Abraded yarns are usually plied or twisted with other yarns before use. 

ABRASION: The wearing a way of a portion of the surface by either natural (rain, wind, etc.), mechanical (misfit, etc.), or 
man-made (over sanding, etc.) means; penetrates only the surface finish. In a composite, does not damage the first ply. 

ABRASIVE WATERJET: Similar to a conventional waterjet except that a fine grit (usually garnet) is mixed into the 
high-pressure water stream. Useful for cutting cured organic–matrix and metal-matrix composite materials. The main cutting 
action is an accelerated erosion process.  

ABRASIVES: Special hard mineral ingredients employed to impart abrasive power to rubber articles used for abrading, 
grinding, or polishing such as rubber erasers or hard or soft rubber grinding wheels. Also used with paper or fabric backings 
and as abrasive discs or flapper wheels. Pumice, silica, tripoli sand, carborundum, silicon carbide, cerium oxide, and 
diamond powder may be used as abrasives. The surface finish in microinches (μin) can be related directly to the grit size of 
the abrasive. 
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ABSOLUTE HUMIDITY: Weight of water vapor present in a unit volume of air, such as grams per cubic foot or grams per 
cubic meter. The amount of water vapor is also reported in terms of weight per unit weight of dry air, such as grams per 
pound of dry air, but this value differs from values calculated on a volume basis, which should not be referred to as absolute 
humidity. It is designated as humidity ratio, specific humidity, or moisture content. 

ABSOLUTE VISCOSITY: Of a fluid adhesive, the tangential force on unit area of either of two parallel plates at unit distance 
apart when the space between the plates is filled with the fluid in question and one of the plates moves with unit differential 
velocity in its own plane. The unit of measurement is the centipoise. 

ABSORBATE: A material which is absorbed by another. 

ABSORBED MOISTURE: Water is absorbed by the resin and fibers at a molecular level. The amount of water absorbed is 
dependent on the temperature and humidity of the surrounding air and the time of exposure. The water absorbed is not 
visible. Under test conditions, absorbed moisture is measured by weight gain. In the case of a honeycomb panel, water can 
also penetrate non-metallic honeycomb core material.  

ABSORBENT: A material that takes in or absorbs another. 

ABSORPTION: (i) The penetration into the mass of one substance by another. (ii) The process whereby energy is dissipated 
within a specimen placed in a field of radiant energy. (iii) The capillary or cellular attraction of adherent surfaces to draw off 
the liquid adhesive film into the substrate. (iv) A process in which one material (the absorbent) takes in or absorbs another 
(the adsorbate).  

ACCELERATED TEST: A test procedure in which conditions are increased in magnitude to reduce the time required to 
obtain a result. To reproduce in a short time the deteriorating effect obtained under normal service conditions. 

ACCELERATOR: A material that, when mixed with a catalyst or a resin, will speed up the chemical reaction between the 
catalyst and the resin either in polymerizing of resins or vulcanization of rubbers. Also known as promoter. 

ACCEPTANCE TEST: A test or series of tests, called out in a material specification, conducted by the supplier, procuring 
agency, or an agent thereof, to determine whether an individual lot of material conforms to the purchase order or contract 
or to determine the degree of uniformity of the material supplied by the vendor or both. Note that specifications usually state 
sampling techniques, test procedures, and minimum requirements for acceptance. 

ACCREDITING AGENCY: The organization issuing the certificate. 

ACCURACY: The degree of conformity of a measured or calculated value to some recognized standard or specified value. 
Accuracy involves the systematic error of an operation. 

ACETAL PLASTICS: Plastics based on polymers having a predominance of acetal linkages in the main chain.  

ACETONE: Commonly used wipe solvent. Also known as 2-propanone and di-methyl ketone. Used for cleaning composite 
surfaces prior to bonding and also metal surfaces prior to other treatments. Can also be used to remove uncured epoxy 
resin from tools and other items. Classed as “Seriously Flammable” with a flash point of -4 °F (-20 °C). Has a high 
evaporation rate.  

ACID: A chemical compound containing one or more hydrogen atoms available for reaction with active metals or alkaline 
solutions. 

ACOUSTIC EMISSION: A measure of integrity of a material, as determined by sound emission when a material is stressed. 
Ideally, emissions can be correlated with defects and/or incipient failure. 

ACOUSTIC IMPEDANCE [UT]: Resistance to the flow of ultrasonic energy in a medium. Impedance is a product of wave 
velocity and material density. 

ACRYLIC PLASTIC: Any of a family of synthetic resins made by the polymerization of esters of acrylic acid and its 
derivatives. See POLY METHYL METH ACRYLATE. 
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ACTIVATION: The (usually) chemical process of making a surface more receptive to bonding to a coating or an 
encapsulating material.  

ACTIVATOR: An additive used to promote the curing of matrix resins and reduce curing time. See ACCELERATOR. 

ADDITION POLYMERIZATION: A chemical reaction in which simple molecules (monomers) are added to each other to 
form long-chain molecules (polymers) without forming by-products. The small molecules, monomers, add together to form 
the polymer molecule. The polymer is usually linear. 

ADDITIVE: Any substance added to another substance, usually to improve properties, such as plasticizers, initiators, light 
stabilizers, and flame retardants.See FILLER and FIRE-RETARDANT ADDITIVES.  

ADDITIVE MANUFACTURING: Any process that involves adding material by joining, fusing, or selectively melting 
layer-by-layer to make objects from 3D model data. 

ADHERE: To cause two surfaces to be held together by adhesion. 

ADHEREND: A body that is held to another body, usually by an adhesive. A detail or part prepared for bonding. 

ADHESION: The state in which two surfaces are held together at an interface by mechanical or chemical forces or 
interlocking action or both. 

ADHESION FAILURE: Rupture of an adhesive bond such that the separation appears to be at the adhesive-adherent 
interface. 

ADHESION PROMOTER: A coating applied to a substrate before it is coated with an adhesive, to improve the adhesion of 
the adhesive. Also known as PRIMER. A primer may and should improve the durability of a joint in the long-term but does 
not always increase joint strength. 

ADHESION, MECHANICAL: Adhesion due to valence forces at the adhesive-substrate surface interface. Such valence 
forces are of the same type that give rise to cohesion. 

ADHESIVE: A substance capable of holding two materials together by surface attachment. Adhesive can be in film, liquid, 
or paste form. In this context, the term is used to denote structural adhesives; i.e., those which create attachments capable 
of transmitting significant structural loads. 

ADHESIVE AGE: The age of the material from the date of shipment by the manufacturer to the present date. 

ADHESIVE BATCH: One production mixture of adhesive by a manufacturer with the batch number assigned by the 
manufacturer. 

ADHESIVE BONDING: A material joining process in which an adhesive, placed between facing surfaces, solidifies to bond 
the surfaces together. 

ADHESIVE FILM: A synthetic resin adhesive, with or without a carrier fabric, usually of the thermosetting type, in the form 
of a thin film of resin, used under heat and pressure in the production of bonded structures. A convenient form of adhesive 
for production or repair because it is easy to handle and already mixed. Requires refrigerated storage. 

ADHESIVE FLASH: The cured adhesive squeezed out around the edges of doublers, at butt splices and at the ends of the 
assembly. 

ADHESIVE JOINT: The location at which two adherents or substrates are held together with a layer of adhesive. The 
general area of contact for a bonded structure. 

ADHESIVE LOT: One batch of adhesive or a portion of one batch, submitted for acceptance at one time. The adhesive lot 
number is assigned by the manufacturer. 
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ADHESIVE ROLL: Adhesive material including suitable protection film(s) or foil(s) according to the process control 
document (PCD) contained on one support tube.  

ADHESIVE STRENGTH: Strength of a bond between an adhesive and an adherent.  

ADHESIVE SYSTEM: A compatible primer and film adhesive for system bonding metal-to-metal assemblies and a primer, 
pour coat, and film adhesive for bonding sandwich assemblies. 

ADHESIVE, INTERMEDIATE TEMPERATURE SETTING: See INTERMEDIATE TEMPERATURE SETTING ADHESIVE. 

ADHESIVE, SUPPORTED: An adhesive film which has a woven or nonwoven carrier cloth. 

ADHESIVE, UNSUPPORTED: A film adhesive which has no carrier cloth. 

ADIABATIC EXTRUSION: A method of extrusion in which, after the extrusion apparatus has been heated sufficiently by 
conventional means to plastify the material, the extrusion process can be continued with the sole source of heat being the 
conversion of the drive energy, through viscous resistance of the plastic mass in the extruder.  

ADK: Notation used for the k-sample Anderson-Darling statistic, which is used to test the hypothesis that k batches have 
the same distribution. 

ADMIXTURE: The addition and homogeneous dispersion of discrete components before cure. 

ADSORPTION: The adhesion of the molecules of gases, dissolved substances, or liquids in concentrated form, to the 
surfaces of solids or liquids with which they are in contact. A concentration of a substance at a surface or interface of another 
substance. 

ADVANCED CERAMICS: Ceramic materials that exhibit superior mechanical properties, corrosion/oxidation resistance, or 
electrical, optical, and/or magnetic properties.  

ADVANCED COMPOSITES: Composite materials applicable to aerospace or other high-performance component 
construction and made by imbedding high-strength and/or high-modulus fibers within an essentially homogeneous matrix. 
See FILAMENTARY COMPOSITES. 

ADVANCED FILAMENTS: Continuous filaments made from high-strength, high-modulus materials for use as constituents 
of advanced composites. 

AFTERBAKE: See POSTCURE. 

AGING: The effect on materials of exposure to an environment for an interval of time. The process of exposing materials to 
an environment for an interval of time (or AGING). 

AGGLOMERATION: The act or condition whereby minute particles dispersed in a liquid or viscous medium become united 
into larger groups. 

AGGREGATE: A hard, coarse material usually of mineral origin used with an epoxy binder (or other resin) in plastic tools. 
Also used in flooring or as a surface medium. 

AIR BUBBLE VOID: Air entrapment within and between the plies of reinforcement or within a bond line or encapsulated 
area localized, non-interconnected, spherical in shape. 

AIR DRYING: A material is said to be air drying when it can be dried at ordinary room temperature without the use of artificial 
heat. 

AIR ENTRAPMENT: An internal condition, observable as small bubbles (lighter colored spots). Does not refer to surface 
conditions.  
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AIR LOCKS: Surface depressions on a molded part, caused by trapped air between the mold surface and the plastic. 

AIR VENT: Small outlet to prevent entrapment of gases in a molding or tooling fixture. 

ALCOHOL: A hydrocarbon derivative in which one or more hydroxyl (OH) groups have replaced a corresponding number 
of hydrogen atoms. Some are produced by fermentation and others synthetically. Ethyl grain is the best known and is 
described as “alcohol.” Commercial alcohol generally contains a denaturant to render it unfit for human consumption and 
exempt from taxation. This solvent group is relatively expensive and is usually considered to be among the more harmless 
industrial solvents. 

ALDEHYDE: (i) Acetaldehyde CH3-CHO reacts with aniline to give an accelerator. One of the first known antioxidants. 
(ii) Aldehydes are volatile liquids with sharp, penetrating odors that are slightly less soluble in water than are corresponding 
alcohols. (iii) A broad class of organic compounds having the generic formula RCHO and characterized by an unsaturated 
carbonyl group (C=O).They are formed from alcohols by either dehydrogenation or oxidation, and thus occupy an 
intermediate position between primary alcohols and the acids obtained from them by further oxidation. 

ALIPHATIC: Organic compounds (hydrocarbons) in which carbon atoms are arranged in an open or straight chain. More 
commonly known as naphtha’s, they are prepared by straight-run, overhead distillation of petroleum. Familiar examples 
include gasoline, kerosene, paraffin, and natural gas. Of the common solvents, they are the lowest in price and the least 
toxic. 

ALIQUOT: A small, representative portion of a larger sample. 

ALKALI: Substance that neutralizes acids to form a salt and water. Yields hydroxyl (OH-) ions in water solution. Proton 
acceptor. Turns litmus paper blue. 

ALKALINITY: The condition of having or containing hydroxyl (OH-) ions. Containing alkaline substances. The opposite of 
acidic. The property of turning red litmus paper blue and of neutralizing acids to form salts. 

ALKYD PLASTIC: Thermoset plastic based on resins composed principally of polymeric esters, in which the recurring ester 
groups are an integral part of the main polymer chain, and in which ester groups occur in most cross-links that may be 
present between chains.  

ALLOTROPY: The existence of a substance and especially an element in two or more forms (as in crystals). See 
GRAPHITE.  

ALLOWABLE DAMAGE LIMITS (ADL): The maximum dimension of unrepaired, removed, or reworked material that is 
permitted for returning the structure to a serviceable condition. Refer to the specific OEM manuals allowable damage limits 
(ADL) section, service bulletin, or other approved engineering data for the ADL. 

ALLOWABLES: Material values that are determined from test data at the laminate or lamina level on a probability basis 
(e.g., A- or B-basis values, with 99% probability and 95% confidence, or 90% probability and 95% confidence, respectively). 
The amount of data required to derive these values is governed by the statistical significance (or basis) needed. See 
A-BASIS, B-BASIS, S BASIS, and TYPICAL BASIS. 

ALLOY: In plastics, a blend of polymers or copolymers with other polymers or elastomers under selected conditions for 
example, styrene-acrylonitrile. Also known as polymer blend. In metals, a substance having metallic properties and being 
composed of two or more chemical elements of which at least one is a metal. 

ALLYL PLASTIC: A thermoset plastic based on resins made by addition polymerization of monomers containing allyl groups 
for example, diallyl phthalate (DAP). 

ALODINE: Is a liquid chemical used to produce a protective coating on aluminum or aluminum-alloys. The coating provides 
protection for aluminum and is an excellent bond for any sort of adhesive that needs a metal bond preparation. It is also 
known as BONDERITE (a trademark of Henkel). See IRIDITE and CHEMICAL CONVERSION COATING. 
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ALTERNATING STRESS: (i) A stress varying between two maximum values which are equal but with opposite signs, 
according to a law determined in terms of time. (ii) This term is sometimes used to define changes between stresses of 
different levels; i.e., not necessarily equal levels. It can also be used for stresses alternating between two levels of tension 
only or two levels of compression only. 

ALTERNATING STRESS AMPLITUDE: A test parameter of a dynamic fatigue test one-half the algebraic difference between 
the maximum and minimum stress in one cycle. 

ALUMINIZED GLASS: Electrically conductive aluminum coated glass fiber added to the exposed surface of a composite 
laminate as part of the LIGHTNING STRIKE PROTECTION. 

ALUMINUM COATED GLASS FABRIC: An aluminum coated glass fabric ply is applied to non-conducting composite panels 
to provide lightning protection or electromagnetic shielding to electronic components mounted behind the part. 

ALUMINUM FLAME SPRAY COATING: Method of applying an aluminum coating to non-conducting composite panels to 
provide lightning protection or electromagnetic shielding to electronic components mounted behind the part. 

ALUMINUM MESH: See MESH. 

AMBIENT: The surrounding environmental conditions, such as pressure, temperature, or relative humidity. 

AMINE RESIN: A synthetic resin derived from the reaction of urea, thiourea, melamine or allied compounds with aldehydes, 
particularly formaldehyde. See AMINO. 

AMINO: Indicates the presence of an NH2 or NH group. 

AMINO PLASTICS: Plastics based on resins made by the condensations of amines, such as urea and melamine, with 
aldehydes. See AMINE RESIN. 

AMINO-SILANE FINISH: Applied to glass fibers to give a good bond to epoxide, phenolic and melamine resins. Must be 
used in glass-fiber for use with wet lay-up phenolic resins. 

AMM: Aircraft maintenance manual provided by aircraft manufacturers. Sometimes referred to as “MM” or “OEM MM.” 

AMORPHOUS PLASTIC: A plastic that has no crystalline component. There is no order or pattern to the distribution of the 
molecules. It is also known as AMORPHOUS PHASE. 

AMPHOTERIC: Having the property of behaving as an acid or a base according to the condition of the reaction. Zinc 
hydroxide is a well-known example. It dissolves in alkalis as well as in acids. Albumen is an example of an amphoteric 
organic colloid. 

AMPLITUDE [UT]: The extent of vibratory movement measured from a mean position to an extreme; the maximum 
departure of alternating current or voltage from the average value; indicated by vertical height on an “A” scan presentation. 

ANAEROBIC ADHESIVE: An adhesive that cures only in the absence of air after being confined between assembled parts 
(absence of oxygen). 

ANELASTICITY: A characteristic exhibited by certain materials in which strain is a function of both stress and time, such 
that while no permanent deformations are involved, a finite time is required to establish equilibrium between stress and 
strain in both the loading and unloading directions. 

ANGLE WRAP: Tape fabric wrapped on a starter dam mandrel at an angle to the centerline.  

ANGLE-PLY LAMINATE: (i) A laminate having fibers of adjacent plies oriented at alternating angles. Any filamentary 
laminate which is not uniaxial. (ii) A laminate built from orthotropic plies that is symmetrical with respect to the laminate 
mid-plane and the ply orientations of adjacent plies are alternating. Such laminates have a special stress/strain behavior. 
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ANGSTROM UNIT: The unit used to define the short wavelengths of the electromagnetic spectrum such as visible light, 
ultraviolet light and X-rays. One angstrom unit is 10-10 m or 1/250000000 inch. 

ANHYDRIDE: Usually an acid from which water has been removed, practically or theoretically (e.g., acetic anhydride). 

ANHYDROUS: Describes a compound or mixture which has lost all its water, in particular, water of crystallization or 
absorbed water. 

ANION: In solutions of electrolytes, the negatively charged ion which, during electrolysis, travels towards the positive 
electrode or anode. When rubber is deposited from aqueous solutions, the colloidal rubber particles behave as anions and 
deposit at the anode. 

ANISOTROPIC: Having mechanical and/or physical properties which vary with direction relative to natural reference axes 
inherent in the material. See ANISOTROPY OF LAMINATES. 

ANISOTROPIC LAMINATE: One in which the properties are different in different directions along the laminate plane.  

ANISOTROPY OF LAMINATES: The difference of the properties along the directions parallel to the length or width of the 
lamination planes and perpendicular to the lamination.  

ANNEALING: In plastics, heating to a temperature at which the molecules have significant mobility, permitting them to 
reorient to a configuration having less residual stress.  

ANODE: The positive anode in a solution of electrolytes (or in a vacuum tube) at which electrons leave the solution and at 
which oxidation occurs. It is also the positive pole of a battery. 

ANODIZING: The application of a protective oxide film on aluminum, magnesium, and other light metals by passing an 
electric current through an acid bath in which the metal is suspended. The metal serves as the anode. The most common 
acids used are sulfuric, chromic and phosphoric.  

ANTIOXIDANT: A substance that, when added in small quantities to the resin during mixing, prevents its oxidative 
degradation and contributes to the maintenance of its properties. 

ANTISTATIC AGENTS: Agents that, when added to a molding material or applied to the surface of the molded object, hinder 
the fixation of dust or the buildup of electrical charge.  

ANTISYMMETRIC LAMINATE: (i) A special laminate type that is balanced but unsymmetrical; i.e., (+θ, -θ, +θ, -θ) where 
A16 = A26 = D16 = D26 = 0 and Bij ≠ 0. (ii) A laminate is said to be antisymmetric when for a given ply configuration (that is a 
ply with certain elastic properties and thickness) in the lower half of a laminate there is an identical ply configuration in the 
upper half, but with an alternating ply angle. Note that for an antisymmetric laminate, the corresponding plies in the lower 
and upper half of the laminate do not have to be placed at their corresponding equal distances from the laminate midplane. 
Antisymmetric laminates, by definition, are possible only with orthotropic plies. It is not possible to have an antisymmetric 
laminate made from isotropic plies as there are no directional properties in the isotropic plies. An antisymmetric laminate 
made from special orthotropic plies is called a cross-ply, whereas one made from generally orthotropic plies is known as an 
angle-ply. 

AQUEOUS: Water-containing or water-based. 

ARAMID: The name is a shortened form of “aromatic polyamide.” A type of highly oriented organic material derived from 
polyamide (nylon) but incorporating aromatic ring structure. Used primarily as a heat- and impact-resistant, high-strength, 
high-modulus fiber. Kevlar and Nomex (registered trademarks of DuPont) are examples of aramids. Also known as Aramid 
Fiber-Reinforced Plastic (AFRP or ARP). 

ARC RESISTANCE: Ability to withstand exposure to an electric voltage. The total time in seconds that an intermittent arc 
may play across a plastic surface without rendering the surface conductive.  

AREAL WEIGHT: The weight of fiber per unit area (width X length) of tape or fabric.  
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ARMALON: Polytetrafluoroethylene (PTFE) coated fiberglass used as a vacuum bag aid to prevent resin adherence. A 
trademark of DuPont. 

AROMATIC: Unsaturated hydrocarbon with one or more benzene ring structures in the molecule. 

ARRESTED GROWTH APPROACH: A method that requires demonstration that the structure, with defined flaws present, 
is able to withstand appropriate repeated loads with flaw growth which is either mechanically arrested or terminated before 
becoming critical (residual static strength reduced to limit load). This is to be associated with appropriate inspection intervals 
and damage detectability. 

ARTIFICIAL WEATHERING: The exposure of plastics to cyclic laboratory conditions, consisting of high and low 
temperatures, high and low relative humidity, and ultraviolet radiant energy, with or without direct water spray and moving 
air (wind), in an attempt to produce changes in their properties similar to those observed in long-term continuous exposure 
outdoors. The laboratory exposure conditions are usually intensified beyond those encountered in actual outdoor exposure, 
in an attempt to achieve an accelerated effect. Also known as accelerated/artificial aging. 

A-SCAN [UT]: Presentation display of the ultrasonic signal in which the X-axis represents the time and the Y-axis the 
amplitude. 

ASH CONTENT: Proportion of the solid residue remaining after a reinforcing substance has been incinerated (charred or 
intensely heated).  

ASPECT RATIO: (i) The ratio of length to diameter of a fiber. (ii) In an essentially two-dimensional rectangular structure 
(e.g., a panel), the ratio of the long dimension to the short dimension. (iii) In compression loading, it is sometimes considered 
to be the ratio of the load direction dimension to the transverse dimension. (iv) In aircraft design it is the ratio of the wingspan 
to the chord (or width) of the wing. 

ASSEMBLY: A group of materials or parts, including adhesives, which has been placed together for bonding or which has 
been bonded in place. 

ASSEMBLY JIG (AJ): When assembling fittings, leading edge skins, latches, or any other part that requires alignment to a 
theoretical datum, such as a hinge axis or a contour line, an assembly jig may be necessary equipment during 
accomplishment of a repair.  

ASSEMBLY MANDREL (AM): An AM is any intermediate tool used during original manufacture or during repair to structure 
that does not have critical effect on the integrity of the final assembly or any of its subcomponent details.  

ASSEMBLY TIME: The time interval between the spreading of the adhesive on the adherent and the application of pressure 
and/or heat to the assembly. 

ASSESSMENT: An accurate onsite evaluation of damage or loss caused by an accident or natural event before filing a 
formal claim or disaster declaration. Damage assessment records the extent of damage, what can be replaced, restored, 
or salvaged, and time required for their execution. 

A-STAGE: The initial state of the resin as produced by the manufacturer. An early stage in the polymerization reaction of 
certain thermosetting resins (especially phenolic) in which the material is still linear in structure, soluble in some liquids and 
fusible. Usually considered to be a point where little or no reaction has occurred. Prepreg in this condition would be extremely 
sticky, lumpy, and have little integrity. Also known as resole. See B-STAGE and C-STAGE. 

ATACTIC: A molecular chain in which the methyl groups are more or less in random order. 

ATTENUATION: The diminution of vibrations or energy over time or distance. The process of making thin and slender, as 
applied to the formation of fiber from molten glass.  

ATTENUATION [UT]: Loss of energy caused by scattering of the sound beam within a material or at an interface or an 
electronic device in or attached to the instrument. 
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AUDREY: Di-electrometer (a tradename of Tetrahedron Associates). Equipment used for dynamic dielectric analysis (DDA). 

AUTOCLAVE: A closed vessel for producing an environment of fluid pressure, with or without heat, to an enclosed object 
while it undergoes a chemical reaction or other process. 

AUTOCLAVE ASSISTED REPAIR: A repair cured in an autoclave that uses the autoclave only to provide pressure to the 
repair during cure. A heat blanket is used as the heat source. This process is referred to as an “autoclave-assisted” cure. 

AUTOCLAVE MOLDING: A process in which, after lay-up, winding, or wrapping, an entire assembly is placed in a heated 
autoclave, usually at 340 to 1380 kPa (50 to 200 psi). Additional pressure permits higher density and improved removal of 
volatiles from the resin. Lay-up is usually vacuum bagged with a bleeder and release cloth. The vacuum bag is normally 
vented to atmosphere, after establishing that it does not leak. 

AUTOMATED FIBER PLACEMENT (AFP): A process that uses computer-guided robotics to lay one or several layers of 
fiber tape or tows onto a mold to create a part or structure. Also known as AUTOMATED TAPE LAYING (ATL). 

AUTOMATED TAPE LAYING (ATL): A process that uses computer-guided robotics to lay one or several layers of fiber tape 
or tows onto a mold to create a part or structure. Also known as AUTOMATED FIBER PLACEMENT (AFP). 

AUTOMATIC MOLD: A mold for injection or compression molding that repeatedly goes through the entire cycle, including 
ejection, without human assistance.  

AUTOMATIC PRESS: An hydraulic press for compression molding or an injection machine that operates continuously, 
being controlled mechanically, electrically, hydraulically, or by a combination of any of these methods. 

AVERAGE: The sum of a group of test values divided by the total number of test values. Also known as arithmetic mean. 

AXIAL STRAIN: A linear strain in a plane parallel to the longitudinal axis of the specimen.  

AXIAL WINDING: In filament-wound reinforced plastics, a winding with the filaments parallel or at a small angle to the axis 
(0-degree helix angle). See POLAR WINDING. 

AXIS OF BRAIDING: The direction in which the braided form progresses.  
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3.2 B 

BACK DRAFT: An area of interference in an otherwise smooth-drafted encasement; an obstruction in the taper which would 
interfere with the withdrawal of the model from the mold. 

BACK PRESSURE: (i) Resistance of a material because of its viscosity, to continued flow when mold is closing. 
(ii) In autoclave molding, the positive pressure under the vacuum bag after the bag has been vented to atmosphere and the 
autoclave is at operating pressure.  

BACK REFLECTION [UT]: Signal from the far boundary of the test part. 

BACKING MATERIAL: Material used to support and protect film adhesives and prepreg during storage and kitting prior to 
layup. Backing materials may be release-coated paper products or plastic films. Backing materials provide a barrier to 
prevent the adhesive and prepreg from adhering to itself during storage and protect and support the adhesive and prepreg 
during handling. Also known as backing paper, backing film, separator sheet, carrier sheet, or release film. 

BACKGROUND NOISE [UT]: Extraneous signals caused by signal sources within the ultrasonic testing system, including 
the material in test. 

BACKUP PLATE: A smooth non-metallic or metal plate used in close contact with the opposite side surface of non-metallic 
layup or metal during the drilling or cutting process to prevent the tool exit side damage; e.g., fiber breaks at holes in 
composites unless a protective material is used on the exit side.  

BADGE: Bisphenol “A” diglycidylether. See DGEBA. 

BAG MOLDING: A process in which the consolidation of the material in the mold is affected by the application of fluid or 
gas pressure through a flexible membrane.  

BAG SIDE: The side of the part that is cured against the vacuum bag during the manufacture of the part.  

BAG SIDE SURFACE: The side of a composite part which was cured against the vacuum bag. The bag side surface usually 
has a slightly rough texture, unlike the smooth, tool side surface of the part. 

BAGGING: Applying an impermeable layer of film over an uncured part and sealing edges so that a vacuum can be drawn.  

BAGGING FILM: An impervious plastic film such as polyamide (nylon) or polyvinyl fluoride that covers the repaired area or 
completely envelopes the entire assembly that can withstand elevated cure temperatures and is sealed at the edges so that 
a vacuum can be drawn. The bagging film most typically used is 0.002 to 0.004 inch (0.05 to 0.1 mm) in thickness. Using a 
thicker gage of film allows less opportunity for punctures on complex shapes.  

BAKE: An oven heat cycle that does not fully cure the primer (Type I) material. 

BALANCED CONSTRUCTION: Equal parts of warp and fill in fiber fabric. Construction in which reactions to tension and 
compression loads result in extension or compression deformations only and in which flexural loads produce pure bending 
of equal magnitude in axial and lateral directions.  

BALANCED DESIGN: In filament-wound reinforced plastics, a winding pattern so designed that the stresses in all filaments 
are equal. 

BALANCED FABRIC: Fabric with the same number of yarns in both the warp and weft directions. Also known as balanced 
weave. 

BALANCED LAMINATE: A composite laminate in which all the laminate at angles, other than 0 and 90 degrees, occur only 
in plus and minus pairs (not necessarily adjacent) and are symmetrical around the centerline. This type of laminate will have 
the least tendency to bow after cure. See SYMMETRICAL LAMINATE. A laminate may be balanced but not symmetrical or 
symmetrical but not balanced. 
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BALANCED TWIST: An arrangement of twists in a combination of two or more strands that does not cause kinking or 
twisting on themselves when the yarn produced is held in the form of an open loop.  

BALANCED-IN-PLANE CONTOUR: In a filament-wound part, a head contour in which the filaments are oriented within a 
plane and the radii of curvature are adjusted to balance the stresses along the filaments with the pressure loading.  

BALLISTIC DAMAGE: Damage resulting from armament projectile strikes. 

BAND DENSITY: In filament winding, the quantity of fiberglass reinforcement per inch of bandwidth, expressed as strands 
(or filaments) per inch or per centimeter.  

BAND THICKNESS: In filament winding, the thickness of the reinforcement as it is applied to the mandrel.  

BAND WIDTH: In filament winding, the width of the reinforcement as it is applied to the mandrel. 

BANDPASS FILTER [UT]: An electronic circuit that allows flow of signals of a specific frequency range but suppresses 
signals of higher and/or lower frequency. 

BANDWIDTH [UT]: The range or band of frequencies contained in a signal; the number of hertz between the maximum 
frequency of the range and the minimum frequency of the range, usually measured between points of equal and stated 
amplitude levels. 

BARCOL HARDNESS: A hardness value obtained by measuring the resistance to penetration of a sharp steel point under 
a spring load. The instrument, called the Barcol impressor, gives a direct reading on a 0 to 100 scale. The hardness value 
is often used as a measure of the degree of cure of a plastic. 

BARE GLASS: Glass, such as yarns, rovings, and fabrics, from which the sizing or finish has been removed. Also, such 
glass before the application of sizing or finish. 

BARELY VISIBLE IMPACT DAMAGE (BVID): The smallest visible damage size that can be reliably detected by general 
visual inspection. 

BARRIER COAT: An exterior coating applied to a composite wound structure to provide protection.  

BARRIER FILM: The layer of film used to permit removal of air and volatiles from a composite lay-up during cure while 
minimizing resin loss.  

BARRIER PLASTICS: A general term applied to a group of lightweight, transparent, impact-resistant plastics, usually rigid 
copolymers of high acrylonitrile content. Barrier plastics are generally characterized by gas, aroma, and flavor barrier 
characteristics approaching those of metal and glass.  

BASE: (i) The reinforcing material (glass fiber, paper, cotton, asbestos, etc.) that is impregnated with resin in the forming of 
laminates. (ii) The hydroxide of a metal. (iii) Increases the hydroxide concentration in an aqueaous solution. (iv) One of the 
constituents in a two-parts resin system. To be combined with a curing agent.  

BASELINE [UT]: The horizontal trace across the A-scan cathode ray tube display; represents distance or time. 

BASIC COMPOSITE REPAIR: Simple laminated repairs using elementary methods in the field area of the component. See 
FIELD AREA.  

BASKET WEAVE: Woven fibers or reinforcement where two or more warp threads go over and under two or more fill threads 
in a repeating pattern (typically); less stable than the plain weave but produces a flatter, stronger, and more pliable weave.  

BATCH: A quantity of material formed during the same process or in one continuous process and having identical 
characteristics throughout. Using a discrete quantity of material with a total commonality of raw materials and process 
history. Also known as LOT.  
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BATT: Felted fabrics. Structures built by the interlocking action of compressing fibers, without spinning, weaving, or knitting.  

B-BASIS: The “B” mechanical property value is the value above which at least 90% of the population of values is expected 
to fall, with a confidence of 95%. See A-BASIS, S-BASIS, and TYPICAL BASIS. 

BEAD BLASTING: See GRIT BLASTING. 

BEAM SPREAD [UT]: Divergence of a sound beam as it travels through a material. 

BEARING AREA: The diameter of the hole times the thickness of the material. The cross-section area of the bearing load 
member on the sample.  

BEARING LOAD: A compressive load on an interface. 

BEARING STRAIN: The ratio of the deformation of the bearing hole, in the direction of the applied force, to the pin diameter. 
Also, the stretch or deformation strain for a sample under bearing load.  

BEARING STRENGTH: The maximum bearing stress that can be sustained. Also, the bearing stress at that point on the 
stress-strain curve where the tangent is equal to the bearing stress divided by n% of the bearing hole diameter.  

BEARING STRESS: The applied load divided by the bearing area. Maximum bearing stress is the maximum load sustained 
by the specimen during the test, divided by the original bearing area.  

BEARING YIELD STRENGTH: The bearing stress at which a material exhibits a specified limiting deviation from the 
proportionality of bearing stress to bearing strain. Usually obtained using an offset.  

BEND TEST: A test of ductility by bending or folding, usually with steadily applied forces. In some instances the test may 
involve blows to a specimen having a cross section that is essentially uniform over a length several times as great as the 
largest dimension of the cross section. 

BENDING STIFFNESS: The sandwich or laminate property that resists bending deflections.  

BENDING-TWISTING COUPLING: A property of certain classes of laminates that exhibit twisting curvatures when 
subjected to bending moments. Also occurs with in-plane loading in certain laminates.  

BENZENE: A hydrocarbon of the composition C6H6; the initial member of the benzene or aromatic series. Its molecular 
structure is conceived as a six-sided ring with double linkages between each alternating pair of the carbon atoms and a 
hydrogen atom attached to each carbon atom. It is produced commercially by the distillation of the light oils produced from 
coal tar. It is considered to be very toxic. Benzol is an industrial (less pure) grade of benzene. Toluene and xylene are 
related, less toxic compounds. 

BENZENE RING: The basic structure of benzene, the most important aromatic chemical. It is an unsaturated, resonant, six 
carbon ring, having three double bonds. One or more of the six hydrogen atoms of benzene may be replaced by other atoms 
or groups. 

BIAS FABRIC: Warp and fill fibers at an angle to the length of the fabric.  

BIAXIAL BRAID: Braided fabric with two-yarn systems, one running in the +θ direction, the other in the -θ direction as 
measured from the axis of braiding.  

BIAXIAL LOAD: A loading condition in which a laminate is stressed in two perpendicular directions. A loading condition of 
a pressure vessel under internal pressure and with unrestrained ends.  

BIAXIAL WINDING: In filament winding, a type of winding in which the helical band is laid in sequence, side by side, with 
crossover of the fibers eliminated.  

BIDIRECTIONAL LAMINATE: A reinforced plastic laminate with the fibers oriented in two directions in its plane. A cross 
laminate. See UNIDIRECTIONAL LAMINATE.  
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BILLET: A small ingot of nonferrous metal. 

BINDER: (i) The resin or cementing constituent (of a plastic compound) that holds the other components together. 
(ii) The agent applied to fiber mat or preforms to bond fibers before laminating or molding. 

BINOMIAL RANDOM VARIABLE: The number of successes in independent trials where the probability of success is the 
same for each trial.  

BIREFRINGENCE: The difference between the two principal refractive indices (of a fiber) or the ratio between the 
retardation and thickness of a material at a given point.  

BISECTED CORE: A honeycomb core whose hexagonal-shaped cells are reinforced by a diagonal node-to-node sheet to 
enhance its strength and rigidity.  

BISMALEIMIDE (BMI): A type of polyimide that cures by an addition rather than a condensation reaction, thus avoiding 
problems with volatiles formation, and which is produced by a vinyl-type polymerization of a pre-polymer terminated with 
two maleimide groups. Intermediate in temperature capability between epoxy and polyimide.  

BISPHENOL A (BPA): A condensation product formed by the reaction of two molecules of phenol with acetone. This 
polyhydric phenol is the standard intermediate resin that is reacted with epichlorohydrin in the production of epoxy resins. 
Unsaturated polyester resins are used for their chemical resistance and are suitable for high-temperature water, acid, and 
salt solutions and medium-temperature alkali solutions. 

BLANKET: Fiber or fabric plies that have been laid up in a complete assembly and placed on or in the mold all at one time 
(flexible bag process).See HEAT BLANKET. 

BLEED: (i) To remove gases, vapors, and excess resins or adhesives. (ii) To give up color when brought into contact with 
water or solvents.  

BLEEDER: A nonstructural layer of woven or nonwoven material used in the manufacture or repair of composite parts to 
allow the escape of gases, vapors, and excess resins or adhesives. Also known as bleeder cloth. 

BLEEDING: (i) The removal of gases, vapors, and excess resins or adhesives. (ii) The diffusion of color out of a plastic part 
into the surrounding surface or part.  

BLEEDOUT: The spread of resins or adhesives away from the bond area.  

BLIND FASTENER: A fastener that is installed with access from one side only. 

BLISTER: Debond of paint or other coating from part surface. Undesirable rounded elevation of the surface of a plastic with 
boundaries that are more or less sharply defined, resembling in shape a blister on the human skin. The blister may burst 
and become flattened. 

BLOCKING: Unintentional adhesion between plastic films or between a film and another surface.  

BLOOM: A visible local exudation or finish change on the surface of a plastic. Bloom can be caused by a lubricant or 
plasticizer or by atmospheric contamination. 

BLOW MOLDING: A method of fabrication in which a heated parison is forced into the shape of a mold cavity by internal 
gas pressure.  

BLOWING AGENT: A substance used to cause expansion in the manufacture of hollow or cellular articles. 

BLOWN CORE CELLS: Undesirable tearing of honeycomb core cell walls, usually the result of a leak in a vacuum bag.  

BOBBIN: All yarn contained on one spool.  
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BODY PUTTY: A paste like mixture of plastic resin (polyester or epoxy) and talc used in repair of metal surfaces, such as 
auto bodies.  

BOEGEL: A non-chromate, water-based sol gel (a type of complex inorganic polymer). An adhesion promoter used to 
prepare a metal surface for application of a primer. A tradename of the Boeing Company. See SOL GEL. 

BOILING POINT: The temperature at which the vapor pressure of a liquid is equal to the pressure of the atmosphere. 

BOLTED JOINT: A structure which utilizes a fastener to transfer load between the elements. 

BOLTED TYPE REPAIR: A repair attached with mechanical fasteners. The fasteners may be rivets or bolts of various types 
and the repair plate and/or angled sections may be either of pre-cured composite construction or made from sheet metal or 
extrusions. The parts used in the repair may additionally be adhesively bonded. 

BOND: (i) The adhesion of one surface to another, with or without the use of an adhesive as a bonding agent. (ii) To join 
together with an adhesive and/or by fusing the resins of pre-impregnated materials.  

BOND ASSEMBLY: Any part made up of prepreg and other materials such as adhesive, honeycomb core, and pre-cured 
details, cured and/or bonded together as one detail part. 

BOND FACE: The part or surface of an adherend that serves as a substrate for an adhesive. Also known as bond surface. 

BOND LINE: The layer of adhesive that attaches two adherends. Synonym for glue line.  

BOND LINE FLAW: A discontinuity in the adhesively bonded mating surface between two parts after the cure. 

BOND PLY: The ply of a prepreg material that is placed against the fluted core of a radome. 

BOND STRENGTH: The unit load applied in tension, compression, flexure, peel, and impact or shear required to break an 
adhesively bonded assembly with the failure occurring either within the adhesive or at the adhesive/adherend interface. See 
ADHESION and BOND.  

BONDED ASSEMBLY JIG (BAJ): Tooling used to define and/or maintain appropriate contour of the part being manufactured 
or repaired during high pressure and temperature cycles (autoclave or vacuum assisted oven cure).  

BONDED JOINT: The part of a structure at which two adherend are held together with a layer of adhesive by bonding. The 
point in a structure at which two parts are bonded together.  

BONDED PART: (i) See BONDED STRUCTURE. (ii) See COMPOSITE PART. 

BONDED STRUCTURE: The structure resulting when a combination of parts is assembled and intimately attached to each 
other by applying a structural adhesive to the faying surfaces, followed by curing of the adhesives by pressure, heat, or 
both. 

BONDERITE: See ALODINE. 

BONDLINE CRACKS: Cracking in the adhesive layer as a result of strain. 

BONDTESTER: An electronic device used for testing the integrity of an adhesive bond. 

BORON FIBER: A fiber produced by vapor deposition of elemental boron, usually on to a tungsten filament core, to impart 
strength and stiffness.  

BOSS: Small projection from surface of a part designed to add strength, facilitate alignment with another part during 
assembly, or permit attachment to another part.  

BOTTOM PLATE: A steel plate fixed to the lower section of a mold, often used to join the lower section of the mold to the 
platen of the press. 
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BOUNDARY ECHO [UT]: A reflection of an ultrasonic wave from an interface. 

BOW WAVE: Undesirable ply wrinkles in panel skin plies that occur around the periphery of co-cured or co bonded stiffeners.  

BOYER-BEAMAN RULE: A statement of the relationship between the glass transition temperature (Tg) and the melting 
temperature (Tm) of a polymer. The ratio of Tg/Tm (with T expressed in degrees Kelvin) usually lies between 0.5 and 0.7. 
For symmetrical polymers (e.g., polyethylene), Tg/Tm is close to 0.5. The ratio is near 0.7 for unsymmetrical polymers such 
as polystyrene and polyisprene.  

BRAID: A fabric structure made by interlacing textile yarns in such a manner that all yarns lie at an angle other than 
0 degrees or 90 degrees to the length direction of the fabric. There are different types of braids. 

BRAID ANGLE: The acute angle measured from the axis of braiding. 

BRAID COUNT: The number of braiding yarn crossings per inch measured along the axis of a braided fabric.  

BRAIDING: Weaving of fibers into a tubular shape instead of a flat fabric, as for graphite fiber-reinforced golf club shafts.  

BRANCHED POLYMER: In molecular structure of polymers, a main chain with attached side chains, in contrast to a linear 
polymer.  

BREAKING EXTENSION: The elongation necessary to cause rupture of a test specimen. The tensile strain at the moment 
of rupture.  

BREAKING FACTOR: The breaking load divided by the original width of a test specimen, expressed in pounds per 
inch (lb/in).  

BREAKING LENGTH: A measure of the breaking strength of yarn. The length of a specimen whose weight is equal to the 
breaking load.  

BREAKOUT: Fiber separation or break on surface plies at drilled or machined edges.  

BREATHER: A single or multiple layer of woven fabric or non-woven mat or similar non-contaminating materials that are 
placed inside the vacuum bag to provide a continuous vacuum path. It also provides thermal insulation. Also known as 
breather cloth. 

BREATHING: (i) The opening and closing of a mold to allow gas to escape early in the molding cycle. Also called degassing; 
sometimes called bumping in phenolic molding. (ii) Permeability to air of plastic sheeting. (iii) The removal of air or gases 
from an assembly during autoclave molding by use of a breather. 

BRIDGING: Condition in which fibers do not move into or conform to negative radii and corners during molding, resulting in 
voids and dimensional control problems.  

BRISTLE: A relatively thick, short section cut from a monofilament. 

BROADBANDED [UT]: Having a relatively large bandwidth; used to describe instruments having an initial pulse with a 
relatively wide bandwidth and an amplifier with response to a relatively wide range of frequencies; opposite of narrow-
banded or tuned. 

BROADGOODS: (i) Fiber woven to form fabric up to 1270 mm (50 inches) wide. It may or may not be impregnated with 
resin and is usually furnished in rolls of 25 to 140 kg (50 to 300 pounds). (ii) A term loosely applied to prepreg material 
greater than about 304.8 mm (12 inches) in width usually furnished by suppliers in continuous rolls. The term is currently 
used to designate both collimated uniaxial tape and woven fabric prepregs. 

BROKEN FIBERS: Fractured fibers in a fiber-reinforced plastic caused by a gouge, puncture, or excessive bending or 
bearing load. Broken fiber damage in a composite structure can look similar to a crack in a metal structure.  

BROKEN WARP or FILL: A single warp or fill yarn which has been severed or broken.  
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BRONZE MESH (BM): See MESH. 

B-SCAN [UT]: Presentation image of the results of an ultrasonic examination showing a cross section of the test object 
perpendicular to the scanning surface and parallel to a reference direction. 

B-STAGE: An intermediate stage in the reaction of certain thermosetting resins in which the material (plastic or fusible) 
softens when heated but may not entirely dissolve or fuse. This stage helps facilitate handling and processing. Also called 
“resitol.” The resin in an uncured pre-impregnated (prepreg) is usually in this stage. See A-STAGE and C-STAGE. 

BUBBLE: A spherical internal void: globule of air or other gas trapped in a composite material. 

BUBBLER [UT]: A device used to couple a transducer to a surface with trapped water. See WATER DELAY COLUMN. 

BUCKLE LINE: A line of collapsed honeycomb cells, two to three cells wide with undistorted cells on either side. These lines 
generally appear on the inner radius of the formed core. 

BUCKLING: (i) Crimping of fibers in a composite material, often occurring in glass-reinforced thermoset due to resin 
shrinkage during cure. (ii) A mode of failure generally characterized by an unstable lateral material 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 local instability, but also a micro-instability of individual fibers. 

BUCKLING, CORE: A line of collapsed cells, two to three cells wide with undistorted cells on either side. Buckle lines 
generally appear on the inner radius of formed core parallel to the axis of forming. 

BUILD-UP: An area within a laminate made thicker by addition of more plies or layers of material. Also called a pad-up.  

BULK DENSITY: The density of a molding material in loose form (granular, nodular, etc.), expressed as a ratio of weight to 
volume.  

BULK FACTOR: The ratio of the volume of a raw molding compound or powdered plastic to the volume of the finished solid 
piece produced therefrom. The ratio of the density of the solid plastic object to the apparent or bulk density of the loose 
molding powder.  

BULK MODULUS: The ratio of the hydrostatic pressure to the volume strain.  

BULK MOLDING COMPOUND (BMC): Thermosetting resin mixed with strand reinforcement, fillers, and so on, into a 
viscous compound for compression or injection molding. See PREMIX and SHEET MOLDING COMPOUND.  

BUNDLE: A general term for a collection of essentially parallel filaments or fibers.  

BURNED: Showing evidence of thermal decomposition or charring through some discoloration, distortion, destruction, or 
conversion of the surface of the plastic, sometimes to a carbonaceous char.  

BURST STRENGTH: Measure of the ability of a material to withstand internal hydrostatic or gas dynamic pressure without 
rupture. Hydraulic pressure required to burst a vessel of given thickness. Commonly used in testing filament-wound 
composite structures. Also known as BURSTING STRENGTH. 

BUSHING: (i) An electrically heated alloy container encased in insulating material, used for melting and feeding glass in the 
forming of individual fibers or filaments. (ii) Load-carrying cylinder inserted in bolt or pin holes between the fastener or pin 
and the structure.  

BUTT JOINT: A type of edge joint in which the edge faces of the two adherend are a right angle to the other faces of the 
adherend. See BUTT SPLICE. 

BUTT SPLICE: Connection of two pieces of material, such as slit tape tows, fabric, adhesive, foil, etc., by the means of 
placing the material ends together with no overlap. See BUTT JOINT. 

BUTT WRAP: Tape wrapped around an object in an edge-to-edge fashion. 
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3.3 C 

CAB-O-SIL: Fumed silica which imparts significant increase in viscosity in liquid systems, free flow of powders and 
reinforcement of silicone, organic rubbers, epoxy, vinyl ester, polyester and phenolic resin systems, paint systems etc. A 
trademark of the Cabot Corporation. 

CALENDER: To produce a smooth finish and a desired dimensional thickness for sheet material by passing it between sets 
of pressure rollers.  

CALIBRATION: (i) The standardization of an instrument, prior to test, to a known reference value. (ii) The periodic 
adjustment of an instrument to an external standard. 

CALIBRATION STANDARD: See REFERENCE STANDARD. 

CAP PLIES: A stack-up of plies that is placed on top C-shaped web plies; e.g., in I-stiffeners.  

CARBON: The element that provides the backbone for all organic polymers. Graphite is a more ordered form of carbon. 
Diamond is the densest crystalline form of carbon.  

CARBON FIBER: Fiber produced by the pyrolysis of organic precursor fibers, such as rayon, poly acryl nitrile, and pitch in 
an inert environment. The term is often used interchangeably with the term “graphite “however, carbon fibers and graphite 
fibers differ. The basic differences lie in the temperature at which the fibers are made and heat treated, and in the amount 
of elemental carbon produced. Carbon fibers typically are carbonized in the region of 2400 °F (1315 °C) and assay at 93 to 
95% carbon, while graphite fibers are graphitized at 3450 to 4500 °F (1900 to 2480 °C) and assay at more than 99% 
elemental carbon. See PYROLYSIS (of fibers).  

CARBON FIBER BATCH: Bobbins produced in one continuous manufacturing operation that conforms to a fixed 
manufacturing process in accordance with the Process Control Document and is made of one creel set of precursors. A 
continuous manufacturing operation is defined as one in which the process is not interrupted for more than 24 hours or by 
a different production run.  

CARBON-CARBON: A composite material consisting of carbon or graphite fibers in a carbon or graphite matrix.  

CARBONIZATION: The process of pyrolyzation in an inert atmosphere at temperatures ranging from 1470 to 2910 °F (800 
to 1600 °C) and higher, usually at about 2400 °F (1315 °C). Range is influenced by precursor, individual manufacturer’s 
process, and properties desired.  

CARRIER: See SCRIM. 

CARTRIDGE HEATER: Cylindrical-bodied, electrical heater for providing heat for injection, compression, and transfer 
molds; injection nozzles; runner less mold system; hot stamping dies; sealing; etc. 

CAST: To form material into a certain shape by pouring it into a mold and letting it harden without applying external pressure. 

CASTING RESIN: A two-part resin system (resin and hardener) in liquid form that can be poured or otherwise introduced 
into a mold and shaped without pressure into solid articles. 

CATALYST: (i) A substance that changes the rate of a chemical reaction without itself undergoing permanent change in 
composition or becoming a part of the molecular structure of the product. (ii) A substance that markedly speeds up the cure 
of a compound when added in minor quantity as compared to the amounts of primary reactants. See ACCELERATOR, 
CURING AGENT, HARDENER, INHIBITOR, and PROMOTER. 

CATASTROPHIC FAILURES: (i) Totally unpredictable failures of a mechanical, thermal, or electrical nature causing total 
failure/malfunction of the part, component, or system. (ii) Failures causing loss of life or serious financial loss or secondary 
damage. 
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CATEGORY OF DAMAGE: One of five categories of damage based on residual strength capability, required load level, 
detectability, inspection interval, damage threat and whether (or not) the event creating damage is self-evident. For category 
definitions, refer to AC 20-107B (FAA) or AMC 20-29 (EASA), as applicable. See Figure 1. 

 

Figure 1 - Schematic diagram of design load levels versus categories of damage severity 

CATENARY: (i) A measure of the difference in length of the strands in a specified length of roving as a result of unequal 
tension. (ii) The tendency of some strands in a taut horizontal roving to sag more than the others. (iii) Curve formed by a 
uniform chain hanging freely from two points not in one vertical line. (iv) Name given to the curve assumed by a perfectly 
flexible string suspended at each end and hanging under the action of gravity.  

CAUL PLATES: A smooth metal or composite plate, free from surface defects, used in close contact with the lay-up during 
the curing process to transmit even pressure and temperature, and to provide a smooth surface on the finished part.  

CAVITY: The space inside a mold in which a resin or molding compound is poured or injected. Molds are designated as 
single cavity or multiple cavities. 

CELL: In honeycomb core, a cell is a single honeycomb unit. 

CELL MARK OFF: The appearance of the honeycomb core cell outline on the surface of sandwich structures. 

CELL SIZE: The diameter of an inscribed circle within a cell of honeycomb core.  

CELLULAR PLASTIC: An expanded or foamed plastic whose density is reduced by the presence of numerous small cavities 
(cells), interconnecting or not, dispersed throughout the mass. 

CENSORING: Data is right (or left) censored at M, if, whenever an observation is less than or equal to M (or greater than 
or equal to M), the actual value of the observation is recorded. If the observation exceeds (or is less than) M, the observation 
is recorded as M. 

CENTRIFUGAL CASTING: A production technique for fabricating cylindrical composites, such as pipes, in which composite 
material is positioned inside a hollow mandrel designed to be heated and rotated as resin is cured. 
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CERAMIC: A rigid, frequently brittle material made from clay and other inorganic, nonmetallic substances and fabricated 
into articles by forming followed by sintering or densification of the article at high temperature.  

CERAMIC MATRIX COMPOSITES (CMC): Composites consisting of ceramic or carbon fibers (or whiskers) as 
reinforcement in a ceramic material matrix.  

CERMET: Composite materials consisting of two constituents, one being either an oxide, carbide, boride, or similar inorganic 
compound, and the other a metallic binder.  

CERTIFICATION: Written testimony by an accreditation agency that the individual has met the requirements of the accepted 
standard. 

C-GLASS: A glass with a soda-lime-borosilicate composition that is used for its chemical stability in corrosive environments. 

CHAIN GROWTH POLYMERIZATION: A chemical reaction in which polymer formation is initiated by a reactive species  
produced from some compound  termed an initiator. The reactive species may be a free radical, cation or anion. The reactive 
center, once produced, adds monomer units in a chain reaction and grows rapidly to a large size. High molecular weight 
polymer forms immediately with the molecular weight changing slightly, if at all, as the monomer concentration decreases 
steadily during the reaction.  

CHAIN LENGTH: The length of the stretched linear macromolecule most often expressed by the number of identical links.  

CHALKING: Dry, chalk-like appearance of deposit on the surface of a plastic. 

CHANGEOVER EFFECT [UT]: In ultrasonic inspection, when scanning from a good area onto a delaminated area, the 
back-reflection signal will reduce in amplitude and will disappear completely as the delamination signal rises. 

CHARGE: The measurement or weight of material (liquid, preformed, or powder) used to load a mold at one time or during 
one cycle. 

CHARPY IMPACT TEST: A test for shock loading in which a centrally notched sample bar is held at both ends and broken 
by striking the back face in the same plane as the notch.  

CHARRING: The heating of a composite in air to reduce the polymer matrix to ash, allowing the fiber content to be 
determined by weight.  

CHEMICAL ATTACK: Damage to the resin matrix by accidental contact with, or unauthorized use of chemical products. 

CHEMICAL CONVERSION COATING: A surface passivation that, when applied to aluminum surface, protects the metal 
from more oxidation. The natural aluminum oxide (Al2O3) on the surface is converted to a thicker oxide containing chromium 
(Cr2O3). Trademarked names ALODINE® or IRIDITE®. 

CHEMICAL VAPOR DEPOSITED (CVD): Carbon deposited on a substrate by pyrolysis of a hydrocarbon, such as methane.  

CHEMICAL VAPOR DEPOSITION: Process used in manufacture of several composite reinforcements, especially boron 
and silicon carbide, in which desired reinforcement material is deposited from vapor phase on to a continuous core, for 
example, boron on tungsten wire (core).  

CHEMICALLY FOAMED PLASTIC: A cellular plastic in which the cells are formed by gases generated from thermal 
decomposition or chemical reaction of the constituents. 

CHOPPED FIBERS: Fibers usually of glass or carbon that are chopped into the lengths from 0.5 to 3.0 inches (13 to 76 mm). 
The most common use of chopped fibers is for the manufacture of Chopped Strand Mat. Chopped fibers are also added to 
resins as a three-dimensional reinforcement. Resins with chopped fibers added may be used to repair dough molded parts. 
They are rarely used in exterior aerospace applications but find limited applications in interior repairs. Up to 25% by weight 
of chopped fibers are added for most applications. See CHOPPED STRANDS and CHOPPED STRAND MAT.  
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CHOPPED STRAND MAT (CSM): A mat formed of strands cut to a short length, randomly distributed, without intentional 
orientation, and held together by a binder. Usually used with polyester resin in wet lay-up construction of small boats and 
light aircraft. See CHOPPED FIBERS and CHOPPED STRANDS.  

CHOPPED STRANDS: Short strands cut from continuous filament strands, not held together by any means. See CHOPPED 
FIBERS.  

CHORD MODULUS: The slope of the chord drawn between any two specified points on the stress-strain curve. 

CHROMATOGRAM: A plot of detector response against peak volume of solution (eluate) emerging from the system for 
each of the constituents which have been separated.  

CHROMATOGRAPHY: See THIN-LAYER CHROMATOGRAPHY. 

CHROME FINISH: A fiber sizing or a coupling agent to improve adhesion. 

CHROMIC ACID ANODIZE (CAA): A chemical treatment applied to aluminium substrate to prevent corrosion. 

CIRCUIT: In filament winding, one complete traverse of a winding band from one arbitrary point along the winding path to 
another point on a plane through the starting point and perpendicular to the axis. One complete traverse of the fiber-feed 
mechanism of a winding machine. 

CIRCUIT BOARD: A sheet of insulating material laminated to foil that is etched to produce a circuit pattern on one or both 
sides. Also known as PRINTED CIRCUIT BOARD or PRINTED WIRING BOARD. 

CIRCUMFERENTIAL WINDING: In filament-wound reinforced plastics, a winding with the filaments essentially 
perpendicular to the axis (90 degree or level winding).  

CLAMP TONNAGE: Rated clamping capacity of an injection or transfer molding machine. 

CLAMPING AREA: Largest molding area an injection molding machine can hold closed under full pressure. 

CLAMPING PLATE: A mold plate fitted to the mold and used to fasten the mold to the machine. 

CLAMPING PRESSURE: (i) In injection molding and transfer molding, the pressure that is applied to the mold to keep it 
closed, in opposition to the fluid pressure of the compressed molding material. (ii) May also refer to the pressure on two 
plates in a bolted joint after the bolts are tightened either to a specific torque loading or generally. (iii) May also refer to the 
pressure applied when clamps are used instead of a press or vacuum to apply pressure to a composite or bonded joint or 
repair during curing. 

CLASSICAL LAMINATE THEORY (CLT): A commonly used simplified analytical method using matrix equations. It 
determines the stiffness matrix of a composite laminate by transforming local stiffnesses of each ply into the global 
stiffnesses of the laminate. It predicts the global deformation (mid-thickness strains, curvatures) of the laminate under 
in-plane and out-of-plane loads (mid-thickness forces, moments). The global deformation can be used to predict the local 
stresses in each ply. It is also referred as CLASSICAL LAMINATED PLATE THEORY (CLPT). 

CLASSICAL LAMINATED PLATE THEORY (CLPT): A common approach used to provide simplified predictions for 
composite laminate strains using a set of equations that relate laminate mid-thickness loads and moments to mid-thickness 
strains and curvatures. It is also referred as CLASSICAL LAMINATE THEORY (CLT). 

CLEAN ROOM: A special room where composite or bonded metal components are assembled prior to bonding in a clinical 
atmosphere. The room is sealed as far as possible, always kept scrupulously clean, temperature and humidity controlled 
and has a positive air pressure inside so that airflow is always outwards to minimize contamination. Operators wear clean 
overalls, clean gloves and caps, and visitors are generally discouraged. When allowed into a clean room they also have to 
wear clean outer garments to prevent contamination. No cutting, drilling, or sanding operations are permitted in a clean 
room, it is for the assembly of clean, dry components and materials only, immediately prior to bonding. 
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CLIMBING DRUM PEEL TEST (CDP): This test is used where the bonded members are not flexible enough to be peeled 
in a more usual manner. The less rigid of the two members is peeled by winding it round a rigid cylinder—the “climbing 
drum.” This is a practical test used to assess the quality of adhesive bonds between thin skins and honeycomb or other 
core materials for lightweight sandwich panels and also for testing adhesives by peeling a thin sheet from a much thicker 
one. 

CLOSED CELL: A cell totally enclosed by its walls and hence no interconnecting with other cells. 

CLOSED-CELL CELLULAR PLASTIC: A cellular plastic in which almost all the cells are not interconnecting.  

CLOSURE: The complete coverage of a mandrel with one layer (two plies) of fiber. When the last tape circuit that completes 
mandrel, coverage lays down adjacent to the first without gaps or overlaps, the wind pattern is said to have “closed.”  

CLOTH: See WOVEN FABRIC and NONWOVEN FABRIC. 

CO-BONDING: The curing together of two or more elements, of which at least one has already been fully cured and at least 
one is uncured. This requires film adhesive between any precured and uncured interface.  

CO-CONSOLIDATION: A processing step where two or more thermoplastic preformed parts are joined by properly locating 
in a fixture or tool and reheating to melt under pressure. 

CO-CURING: The simultaneous curing together of two or more uncured elements. 

COEFFICIENT OF ELASTICITY: The reciprocal of Young’s modulus in a tension test. See COMPLIANCE.  

COEFFICIENT OF EXPANSION: A measure of the change in length or volume of an object, specifically measured by the 
increase in length or volume of an object per unit length or volume.  

COEFFICIENT OF FRICTION: A measure of the resistance to sliding of one surface in contact with another surface. The 
coefficient of friction f = F/W, where F is the force to cause sliding and W is the weight being moved. Each material has its 
own value of coefficient f. 

COEFFICIENT OF THERMAL EXPANSION (CTE): The change in length or volume per unit length or volume produced 
by a one unit rise in temperature. 

COEFFICIENT OF VARIATION: The ratio of the population (or sample) standard deviation to the population (or sample) 
mean.  

CO-FAB: Fabrication process where close-outs and inserts are bonded into the panel at the same time as the facings are 
bonded to the core. 

COHESION: The propensity of a single substance to adhere to itself. The internal attraction of molecular particles toward 
each other. The ability to resist partition of itself. The force holding a single substance together. 

COHESION FAILURE: Failure of an adhesive joint occurring primarily in an adhesive layer. 

COHESIVE STRENGTH: Intrinsic strength of an adhesive.  

COIN TEST: Test procedure using a coin detecting accoustical variations indicating disbonds or damages on thin skinned 
composite or metal bonded structures. Can also be used to test for debonding of thin bonded parts. See TAP TEST. 

COKE: Carbonaceous residue resulting from the pyrolysis of pitch.  

COLD BOND: Fiber-reinforced wet lay-up applied to a composite part which will cure to its full properties at room 
temperature. Heat may be applied, however, to shorten the cure cycle. See COLD WRAP. 

COLD FLOW: The distortion that takes place in materials under continuous load at temperatures within the working range 
of the material without a phase or chemical change. See CREEP.  
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COLD WRAP: A cold bond applied around the edge of a part. 

COLD-SETTING ADHESIVE: An adhesive capable of hardening at normal room temperature in the presence of a hardener. 

COLLET: (i) A rigid, lateral container for the mold-forming material. A dam, a restriction box. (ii) The drive wheel that pulls 
glass fibers from the bushing. A forming tube is placed on the collet, and a package of strands is wound up on the tube. 
(iii) A metal band, ferrule, collar, or flange often used to hold a tool or workpiece.  

COLLIMATED: Rendered parallel.  

COLLIMATED ROVING: Roving that has been made using a special process (usually parallel wound), so that the strands 
are more parallel than in standard roving.  

COLLOID: State of matter in which it is divided or “dispersed” generally in a liquid, into molecular aggregates small enough 
to pass ordinary filters but not the pores of animal membranes through which truly dissolved substances pass. 

COLLOIDAL: A state of suspension in a liquid medium in which extremely small particles are suspended and dispersed but 
not dissolved.  

CO-MINGLED FIBER FABRIC: Thermoplastic and reinforcing fibers precisely intermingled in a single yarn which can be 
woven into fabrics that are easy to handle and can drape over and into complex molds. 

CO-MINGLED YARN: A hybrid yarn made with two types of materials intermingled in a single yarn; for example, 
thermoplastic filaments intermingled with carbon filaments to form a single yarn. 

COMMINGLING: The random mixing of fibers of different materials. 

COMPACTION: See DEBULKING. 

COMPATIBILITY: (i) The ability of two or more substances combined with one another to form a homogeneous composition 
of useful plastic properties; for example, the suitability of a sizing or finish for use with certain general resin types. 
(ii) Compatibility is a measure of the ability of two substances to mix. (iii) On the principle that “like generally dissolves like,” 
solubility parameters are often used to predict the compatibility of solvents and plastics. (iv) The ability of different resin 
systems to be processed in contact with each other without degradation of end product properties. (v) Non-reactivity or 
negligible reactivity between materials in contact. In this case compatibility means that the two materials in contact DO NOT 
react with each other. In the other four cases, it means that they DO REACT with each other. 

COMPLEX CURVATURE: Describing a surface which curves in more than one direction, such as a saddle or spherical 
shape. The surface may have both concave and convex areas. May also be described as “double curvature,” e.g., Radome 
structure. 

COMPLEX DIELECTRIC CONSTANT: The vectorial sum of the dielectric constant and the loss factor.  

COMPLEX SHEAR MODULUS: The vectorial sum of the shear modulus and the loss modulus.  

COMPLEX YOUNG’S MODULUS: The vectorial sum of Young’s modulus and the loss modulus. Analogous to the complex 
dielectric constant.  

COMPLIANCE: Tensile compliance: the reciprocal of Young’s modulus. Shear compliance: the reciprocal of Young’s 
modulus. Shear compliance: the reciprocal of shear modulus. Also, a term used in the evaluation of stiffness and deflection.  

COMPONENT MAINTENANCE MANUAL (CMM): Document which details the way in which maintenance tasks shall be 
accomplished for a specified component (provided by aircraft and/or component manufacturers) 

COMPOSITE: See COMPOSITE MATERIAL. 
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COMPOSITE CLASS: A major subdivision of fibrous composite materials in which a class is defined by the geometric 
characteristic of the fiber arrangement. Examples of composite classes are filamentary laminates (q.v.), random 
chopped-fiber composites, whisker composites, and woven fabric. 

COMPOSITE MATERIAL: A combination of two or more materials (reinforcing elements, fillers, and composite matrix 
binder), differing in form or composition on a macro-scale. The constituents retain their identities; that is, they do not dissolve 
or merge completely into one another although they act in concert. Normally, the components can be physically identified 
and exhibit an interface between one another. 

COMPOSITE PART: (i) An inseparable assembly of composite materials cured, consolidated, cobonded or secondary 
bonded together, alone or in combination with other composite or non-composite parts. (ii) An uncured assembly of 
composite materials that have been stacked up and compacted together alone or in combination with other composite or 
non-composite parts. 

COMPOUND: The intimate admixture of a polymer with other ingredients, such as fillers, softeners, plasticizers, 
reinforcement, catalysts, pigments, or dyes. A thermoset compound usually contains all the ingredients necessary for the 
finished product, while a thermoplastic compound may require subsequent addition of pigments, blowing agents, etc. 

COMPOUND CURVATURE: See COMPLEX CURVATURE. 

COMPRESSION AFTER IMPACT (CAI) STRENGTH: (i) The compression strength of a laminate when tested after impact 
damage (primarily delamination’s) has been cause by a controlled impact. (ii) The actual compression strength of a 
component in service after impact of unknown severity has occurred. The purpose of the testing in (i) is to assess this from 
the damage size and type. 

COMPRESSION MOLD: A mold that is open when the material is introduced and that shapes the material by the pressure 
of closing and by heat.  

COMPRESSION MOLDING PRESSURE: The unit pressure applied to the molding material in the mold. 

COMPRESSION TEST: Compressive properties of unidirectional or cross ply fiber-resin composites. This gives two 
methods, one using a specially designed fixture to give true compressive failure and the other using a sandwich beam 
specimen. 

COMPRESSIONAL WAVE [UT]: Waves in which the particle motion or vibration is in the same direction as the propagation 
of the waves. See LONGITUDINAL WAVE. 

COMPRESSIVE MODULUS: Ratio of compressive stress to compressive strain below the proportional limit. Theoretically 
equal to Young’s modulus determined from tensile experiments.  

COMPRESSIVE STRENGTH: The ability of a material to resist a force that tends to crush or buckle. The maximum 
compressive load sustained by a specimen divided by the original cross-sectional area of the specimen.  

COMPRESSIVE STRESS: The normal stress caused by forces directed toward the plane on which they act. The 
compressive load per unit area of original cross section carried by the specimen during the compression tests. 

COMPUTER-AIDED DESIGN (CAD): The use of a computer to develop the design of a product to be manufactured. The 
use of a computer to develop the design and necessary NC programs for use by the manufacturing equipment which will 
produce a product. 

COMPUTER-AIDED MANUFACTURING (CAM): The use of software and computer-controlled equipment to manufacture 
parts.  

CONDENSATION POLYMERIZATION: A chemical reaction in which two or more molecules combine, with the separation 
of water or some other simple substance. If a polymer is formed, the process is called polycondensation. See 
POLYMERIZATION. 
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CONDENSATION REACTION: A chemical reaction in which two different molecules react to form a new compound of 
greater complexity, with the formation of water, alcohol, ammonia, etc., as a byproduct. 

CONDITIONING: Subjecting a material to a prescribed environmental and/or stress history before testing. 

CONDUCTING COATING: Application of a material or finish on the surface of a unit to transfer heat or electric current from 
one section to another section.  

CONDUCTIVITY: Reciprocal of volume resistivity. The measure of the ability of a material to transfer heat or electrical 
current of a unit cube of any material (conductivity per unit volume).  

CONSISTENCY: That property of a liquid adhesive by virtue of which it tends to resist deformation. Consistency is not a 
fundamental property but is composed of viscosity, plasticity, and other phenomena. See VISCOSITY. 

CONSOLIDATION: (i) In metal matrix or thermoplastic composites, a processing step in which fiber and matrix are 
compressed by one of several methods to reduce voids and achieve desired density. (ii) The joining together under heat 
and pressure of multiple plies of thermoplastic composite materials, which may be resoftened without undergoing a chemical 
change when heated. This is a reversible process with some limitations on the number of reprocessing cycles possible, 
depending on the thermoplastic. (iii) A process that fuses each ply together by tacking and flowing the matrix between the 
plies. Usually involves heat and pressure. 

CONSTITUENT: In general, an element of a larger grouping. In advanced composites, the principal constituents are the 
fibers and the matrix.  

CONTACT ADHESIVE: An adhesive that is apparently dry to the touch and which will adhere to itself simultaneously upon 
contact. An adhesive applied to both adherend and allowed to become dry, which develops a bond when the adherend are 
brought together without sustained pressure.  

CONTACT ANGLE: When a drop of liquid is placed on a surface it will either retract into a ball, like a drop of mercury, or 
spread out like water on a clean, high energy surface. The contact angle is the angle made between the surface and a 
tangent to the surface of the drop at the point of contact with the surface. Low contact angles mean good “wetting” of a 
surface and high contact angles mean poor “wetting.” A major purpose of surface treatments prior to adhesive bonding is 
to ensure good “wetting” of the bonding faces when the adhesive is applied. 

CONTACT METHOD [UT]: The inspection method in which the search unit face makes direct contact with the test part and 
ultrasonic energy is transmitted through a thin film of couplant. 

CONTACT MOLDING: A process for molding reinforced plastics in which reinforcement and resin are placed on a mold. 
Cure is either at room temperature using a catalyst-promoter system or by heating in an oven, without additional pressure.  

CONTACT PRESSURE MOLDING: A method of molding or laminating in which the pressure, usually less than 70 kPa 
(10 psi), is only slightly more than necessary to hold the materials together during the molding operation.  

CONTACT PRESSURE RESINS: Liquid resins that thicken or polymerize on heating, and, when used for bonding 
laminates, require little or no pressure.  

CONTACT TESTING [UT]: Testing with a transducer assembly in direct contact with material through a thin film of couplant. 

CONTACT TRANSDUCER [UT]: A transducer which is coupled to a test surface either directly or through a thin film of 
couplant. 

CONTACT USE MATERIALS: The expendable materials that are permitted to contact the prepreg, adhesive, wet layup, 
dry fibers, etc., materials during the layup and cure operations of the repair. 

CONTAMINANT: An impurity or foreign substance present in a material or environment that affects one or more properties 
of the material, particularly adhesion.  
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CONTINUOUS FIBER CERAMIC COMPOSITE (CFCC): A ceramic-matrix composite in which the reinforcing phase(s) 
consists of continuous filaments, fibers, yarn, or knitted or woven fabrics.  

CONTINUOUS FILAMENT: (i) An individual flexible rod of small diameter of great or indefinite length. (ii) A yarn or strand 
in which the individual filaments are substantially the same length as the strand.  

CONTINUOUS FILAMENT YARN: Yarn formed by twisting two or more continuous filaments into a single, continuous 
strand.  

CONTINUOUS MATERIAL MANUFACTURING OPERATION: A continuous material manufacturing operation is defined as 
one in which the process is not interrupted for more than 72 continuous hours, during which time the materials shall be 
stored according to the certified production procedure.Any interruption shall not contain a different product run.The total 
production time, interruptions included, shall not exceed five days (this limit does not apply to the manufacture of carbon 
fiber batches), unless otherwise stated in the relevant individual product sheet (IPS). 

CONTINUOUS ROVING: Parallel filaments coated with a sizing (finish), gathered together into single or multiple strands. It 
may be used to provide continuous reinforcement in woven roving, filament winding, pultrusion, prepreg, or high-strength 
molding compounds, or it may be used chopped. 

CONTRAST, RADIOGRAPHIC [RT]: The difference in density between two adjacent image areas on a radiograph. 

CONTROL: A product of known characteristics which is included in a series of similar service or bench tests to provide 
A-basis for evaluation of one or more unknown products (e.g., a carefully stored specimen for comparison with other 
specimens that have been subjected to environmental exposure). 

CONTROL THERMOCOUPLE: The thermocouple which the hot bond machine uses for controlling the temperature of the 
heat blanket.  

CONTROLLED ATMOSPHERIC PRESSURE RESIN INFUSION (CAPRI): A resin infusion process where the pressure 
from the atmosphere is controlled for making composite parts wherein evacuating the resin feed source to a pressure below 
atmospheric pressure forcing resin to flow into a preform contained within a vacuum bag upon on a mold surface. Controlling 
the pressure differential between the resin feed source and the preform maintains a net compaction pressure upon the 
previously compacted preform, and will retain that compaction at the desired level throughout the infusion of the resin into 
the preform, thereby allowing manufacture of a composite part of repeatable quality. 

CONTROLLED CONTAMINATION AREA (CCA): An area that ensures levels of dirt, dust, oils, lubricants, and other 
containments are controlled for acceptable structural bonding. 

COOLING FIXTURE: A fixture used to maintain the shape or dimensional accuracy of a molding or casting after it is removed 
from the mold and until the material is cool enough to hold its own shape. 

COOLING TIME: In molding, the time interval from the start of forward screw movement until the mold starts to open.  

COPPER MESH: See MESH. 

COPOLYMER: A long-chain molecule formed by the reaction of two or more dissimilar monomers. 

COPOLYMERIZATION: Polymerization in which a copolymer is formed. 

CORE: (i) The central member, usually foam or honeycomb, of a sandwich construction to which the faces of the sandwich 
are attached or bonded. (ii) The central member of a plywood assembly. (iii) A channel in a mold for circulation of heat 
transfer media. (iv) Part of a complex mold that forms undercut parts. (v) A device on which prepreg is wound.  

CORE CORROSION: Oxidation or other chemical or electrolytic attack that adversely affects the core. 

CORE CRUSH: A collapse, distortion, or compression of the core.  

CORE DEPRESSION: A localized indentation or gouge in the core.  
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CORE DISTORTION: A condition that causes the shape of the core cells to change from a normal shape to a skewed 
shape. 

CORE MOVEMENT: A sideways movement of the core resulting in distorted core cell or the core detail shape no longer 
within initial tolerances. 

CORE NODE SEPARATION: A partial or complete breaking of the core node bond.  

CORE NODES: The points at which honeycomb cells are bonded to each other. 

CORE ORIENTATION: Used on a honeycomb core to line up the ribbon direction, thickness of the cell depth, cell size, and 
transverse direction.  

CORE RESTORATION: A repair method restoring the structural integrity of the damaged or contaminated honeycomb 
sandwich part and load carrying capability of the core, in general, either by stiffening the core with potting or replacing it 
completely or partially (on thick parts) with a repair core plug. 

CORE RIBBON DIRECTION: The direction parallel to the bond line of the adjacent cells of a honeycomb core. See RIBBON 
DIRECTION and L-DIRECTION. 

CORE SPLICE: The joint of several segments of core. In case of repairs, see CORE RESTORATION.  

CORE SPLICE ADHESIVE: An adhesive that is used to connect the segments of core to make a bond.  

CORE STABILIZATION: A process to rigidize honeycomb core materials to prevent distortion during machining. 

CORED MOLD: A mold incorporating passages for electrical heating elements, steam, or water.  

CORONA RESISTANCE: Resistance to an ionizing process. When an electric current passes through a conductor, it 
induces a surrounding electrostatic field. When voids exist in the insulation near the conductor, the high voltage electrostatic 
field may ionize and rapidly accelerate some of the air molecules in the void. These ions can then collide with the other 
molecules and ionize them, thereby eating a hole in the insulation. Resistance to this process is called corona resistance. 

CORROSION: The deterioration of a metal by chemical or electrochemical reaction resulting from exposure to weathering, 
moisture, chemicals or other agents or media.  

CORROSION RESISTANCE: The ability of a material to withstand contact with ambient natural factors or those of a 
particular artificially created atmosphere, without degradation or change in properties. For metals, this could be pitting, 
general surface corrosion; or, in the case of iron and steel, rusting. 

CORROSION-INHIBITING COMPOUND (CIC): Nonvolatile base material typically dispersed in petroleum solvent in order 
to form a fluid formulation that is sprayed or brushed on finished metallic structure. Its purpose is to improve corrosion 
protection by keeping moisture or water from entering crevices, cavities, between fasteners and holes, or to displace water 
from open surface areas where the surface protection scheme is damaged. There are different grades of CPC/CIC, such 
as soft film (oily or waxy protection layer) and hard film (laquer-type of protection layer) compounds, depending on the 
specific application. Refer to OEM manual to determine the appropriate grade to be applied. While CPC/CIC improve the 
corrosion protection, they are not a permanent substitution for the original finish (e.g., primer/paint system). Also known 
corrosion-preventing compound (CPC). 

COSMETIC IRREGULARITIES: Surface conditions that do not affect the integrity of the component and require further 
action only if improvement of the appearance is required. 

COUNT: For fabric, number of warp and filling yarns per inch in woven cloth. For yarn the size based on relation of length 
and weight. Basic unit is tex. 

COUPLANT: See LIQUID COUPLANT. 
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COUPLANT [UT]: A substance (usually a viscous liquid) used between the search unit and the test part to permit or improve 
transmission of ultrasonic energy into the test part. 

COUPLING: A side mechanical behavior of a structure under loading that would otherwise cause only the predicted 
behavior(s). For example, A16 and A26 matrix elements represent shear-extension coupling while Bij matrix is representing 
coupling between bending and extension and D16 and D26 elements are representing bend-twist coupling at the laminate 
level.  

COUPLING AGENT: A double-ended molecule, one end of which bonds to the substrate and the other to the resin or 
adhesive to assist both strength and especially the durability of bonding; e.g., silane coatings on fiber glass. 

COUPON: A small test specimen (e.g., usually a flat laminate) for evaluation of basic lamina or laminate properties or 
properties of generic structural features (e.g., bonded or mechanically fastened joints). 

CO-WOVEN FABRIC: A reinforcement fabric woven with two different types of fibers in separate yarns; for example, 
thermoplastic fibers woven side by side with carbon fibers. 

CRACK: (i) Fractures in either matrix or both matrix and fibers. An actual separation of material. Does not necessarily extend 
through the thickness of the composite but can be stopped by differently oriented plies. (ii) A discontinuity which has a 
relatively large cross section in one direction and a small or negligible cross section when viewed in a direction perpendicular 
to the first. 

CRACK GROWTH: Rate of propagation of a crack through a material due to a static or dynamic (cyclic) applied load.  

CRAZING: Region of ultrafine cracks, which may extend in a network on or under the surface of a resin or plastic material. 
May appear as a white band. Often found in a filament-wound pressure vessel or bottle. In plastics, crazing occurs where 
a crack is bridged by fibrils that still carry significant load. Crazing becomes cracking when the fibrils break, and no load is 
transmitted. Crazing appears as cracking to the naked eye. A craze is a narrow zone of highly deformed and voided polymer 
resembling a true crack. Crazing occurs at a critical strain, or stress and these can be greatly reduced in the presence of 
active environments (notably organic solvents in the case of polymeric glasses). 

CREASE: A break or line in a fabric usually caused by a sharp fold. 

CREEL: A device for holding the required number of roving balls (spools) or supply packages in desired position for 
unwinding on to the next processing step, that is, weaving, braiding, or filament winding.  

CREEP: The change in dimension of a material under load over a period of time, not including the initial instantaneous 
elastic deformation. (Creep at room temperature is called cold flow.) The time- dependent part of strain resulting from an 
applied stress. 

CREEP, RATE OF: The slope of the creep-time curve at a given time. Deflection with time under a given static load.  

CRIMP: The waviness of a fiber of fabric, which determines the capacity of fibers to cohere under light pressure. Measured 
by the number of crimps or waves per unit length or by the percent increase in length of the fiber on removal of the crimp.  

CRIMPED FIBERS: A condition of the prepreg where fiber tows form into curls or waves. 

CRITICAL LENGTH: The minimum fiber length required for shear loading to its ultimate strength by the matrix.  

CRITICAL LONGITUDINAL STRESS: (i) Applied to fibers, the longitudinal stress necessary to cause internal slippage and 
separation of a spun yarn. (ii) The stress necessary to overcome the inter fiber friction developed as a result of twist.  

CRITICAL SIZE: The established flaw size deemed to be detrimental to the serviceability criteria of the product. The 
acceptance/rejection levels established by design engineering required limits to meet design performance. 

CRITICAL STRAIN: The strain at the yield point.  
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CRITICAL STRUCTURE: A load bearing structure/element whose integrity is essential in maintaining the overall flight safety 
of the aircraft. See PRINCIPAL STRUCTURAL ELEMENTS. 

CROSS LAMINATED: Material laminated so that some of the layers are oriented at various angles to the other layers with 
respect to the laminate reference axis. A cross-ply laminate usually has plies oriented only at 0 degrees and 90 degrees. 

CROSS PLY: The laminae are at right angles to each other. 

CROSS-LINK: To form multiple intermolecular covalent or ionic bonds between polymer chains. 

CROSS-LINKING: Applied to polymer molecules, the setting-up of chemical links between the molecular chains. When 
extensive, as in most thermosetting resins, cross-linking makes one infusible super molecule of all the chains. 

CROSS-LINKING AGENT: A substance that promotes or regulates intermolecular covalent or ionic bonding between 
polymer chains. 

CROSS-LINKING INDEX: The average number of cross-linked units per primary polymer molecule in the system as a 
whole.  

CROSS-PLY LAMINATE: (i) A laminate with plies usually oriented at 0 degrees and 90 degrees only. (ii) A laminate built 
from orthotropic plies that is symmetrical with respect to the laminate mid-plane and the ply orientation is either 0 degrees 
or 90 degrees. Such laminates have a special stress/strain behavior. 

CROSSTALK [UT]: The signal leakage (acoustical or electrical) across an intended barrier, such as signal leakage between 
the transmitting and receiving transducer elements of a dual search unit. 

CROSSWISE DIRECTION: Crosswise refers to the cutting of specimens and to the application of load. For rods and tubes, 
crosswise is any direction perpendicular to the long axis. For other shapes or materials that are stronger in one direction 
than in another, crosswise is the direction that is weaker. For materials that are equally strong in both directions, crosswise 
is an arbitrarily designated direction at right angles to the lengthwise direction. 

CRUSH SPLICING: The joining of segments of core by overlapping each segment two to four cells and then driving them 
together. Also known as CORE SPLICING. 

CRYSTALLINE PLASTIC: A polymeric material having an internal structure in which the atoms are arranged in an orderly 
three-dimensional configuration.  

CRYSTALLINITY: In polymers, a microstructure in which the linear molecular chains are arranged in an orderly fashion. 
Branched or network polymers are not crystalline but have pockets of order within their bulk. They are, therefore, said to be 
“semi-crystalline.” 

C-SCAN [UT]: C-scan presentation, image of the results of an ultrasonic examination showing a cross section of the test 
object parallel to the scanning surface. 

C-STAGE: The final stage in the reaction of certain thermosetting resins in which the material is practically insoluble and 
infusible. Sometimes referred to as “resite.” The resin in a fully cured thermoset molding is in this stage. See A-STAGE and 
B-STAGE. 

CULL: Material remaining in a transfer chamber after the mold has been filled. (Unless there is a slight excess in the charge, 
the operator cannot be sure that the cavity has been filled.) 

CUMULATIVE GAP: The sum of the intra-band gaps of slit tape tow in any 12-inch length measured perpendicular to the 
fiber direction.  

CURE: To irreversibly change the properties of a thermosetting resin by chemical reaction, that is condensation, ring 
opening, or addition. Cure may be accomplished by addition of curing (cross-linking) agents, with or without heat and 
pressure. To permanently change the state of an epoxy material from the B-stage to the C-stage by the controlled action of 
heat and pressure. 
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CURE CYCLE: The time/temperature/pressure cycle used to cure a thermosetting resin system or prepreg.  

CURE MONITORING, ELECTRICAL: Use of electrical techniques to detect changes in the electrical properties and/or 
mobility of the resin molecules during cure. A measuring of resin cure.  

CURE PERIOD: The specified time that a part stays at the cure temperature.  

CURE STRESS: A residual internal stress produced during the curing cycle of composite structures. Normally, these 
stresses originate when different components of a lay-up have different thermal coefficients of expansion.  

CURE TIME: The period that a reacting thermosetting material is exposed to specific conditions to reach a specified property 
level.  

CURING AGENT: A catalytic or reactive agent that, when added to a resin, causes polymerization. Also known as 
HARDENER. 

CURING TEMPERATURE: Temperature at which a cast, molded or extruded product, a resin-impregnated reinforcement, 
an adhesive, etc., is subjected to curing. The temperature at which the chemical reaction required to cure a particular 
material will be activated and run to completion. In some cases, the cure temperature needs to be fairly closely controlled. 
See data sheet for each material. 

CURING TIME: The period of time necessary for a part to be subjected to heat or pressure (or both) in order to fully cure a 
resin. The interval of time between the instant at which relative movement between the moving parts of a mold ceases and 
the instant pressure is released. Further cure may take place after removal of the assembly from the conditions of heat and 
pressure.  

CUT END: The end resulting from tape being cut at any angle except parallel to the fibers (any cut which cuts individual 
carbon fibers creates cut ends). 

CUT OR TEAR: Adjacent yarns which have been cut or broken. 

CUT-OFF: The line where the two halves of a compression mold come together. 

CUTTING TABLE: Table used for the preparation of adhesives, dry fabrics and prepreg materials. The table base used for 
cutting shall not be made of metal. Recommended base top materials are glass, composite laminates or polyurethane 
plates.  

CUTTING TEMPLATE: Typically, a thin plate of transparent plastic or a polyester film used as a template to cut the repair 
plies.  

CYANATE ESTER RESINS: Thermosetting resins that are derived from bisphenols or polyphenols, and are available as 
monomers, oligomers, blends, and solutions.  

CYCLE: One full sequence in a molding operation, from a point in the process to the same point in the next sequence. The 
complete, repeating sequence of operations in a process or part of a process. 

CYCLE TIME: In molding, the total time used to carry out a complete sequence of operations making up the molding cycle.  
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3.4 D 

DAM: (i) Boundary support or ridge used to prevent excessive edge bleeding or resin runout of a laminate and to prevent 
crowning of the bag during cure. (ii) The term “dam” may also be applied to a ridge of sealant tape or other suitable material 
used to contain chemical surface treatment materials on metal surfaces. 

DAMAGE: A structural anomaly caused by manufacturing (processing, fabrication, assembly 
or handling) or service usage. 

DAMAGE ASSESSMENT: Preliminary but fairly accurate onsite evaluation of damage or loss caused by an accident or 
natural event before filing a formal claim or disaster declaration. Damage assessment records the extent of damage, what 
can be replaced, restored, or salvaged, and time required for their execution. 

DAMAGE CLASSIFICATION: A process of determination of type of damage that has occurred to a structural member or to 
a structural material. 

DAMAGE EVALUATION: A structural analysis process for each damage site to determine the nature of damage and the 
extent of repair or rework required, if necessary, in accordance with the limits, criteria, and other data specified in OEM 
documents after you do an initial inspection and cleaning procedure. 

DAMAGE TOLERANCE (DT): (i) A design measure of crack growth rate in metallic structures. Cracks in damage tolerant 
designed structures are not permitted to grow to critical size during expected service life. (ii) The ability of a composite 
structure to withstand damage, as by impact, and still perform acceptably. 

DAMPING: Limiting the duration and/or decreasing the amplitude of vibrations or oscillations in the motion of a body or in 
an electrical system subjected to influences which are capable of causing vibration or oscillation. Compare with attenuation. 

DAMPING [UT]: Limiting the duration and/or decreasing the amplitude of vibrations, as in damping of a transducer element 
by mechanical or electrical means; also designates a bond inspection method in which good bonds are verified by damping 
ultrasonic energy transmitted to the back surface. 

DATE OF MANUFACTURE (DOM): The date when the fiber reinforcement is impregnated with one batch of resin in one 
continuous operation. 

DATE OF MIXING: The date when materials are mixed together and then stored in accordance with the storage instructions. 

DATE OF RECEIPT (DOR): The date the material arrives at the purchaser’s facility or their designated storage facility. DOR 
is not the date the material is accepted by purchaser quality assurance after testing.  

DATE OF SHIPMENT (DOS): The date the material leaves the supplier’s facility.  

DAYLIGHT: The distance, in the open position, between the moving and fixed tables or the platens of a hydraulic press. In 
the case of a multiplate press, daylight is the distance between adjacent platens. Daylight provides space for removal of the 
molded part from the mold.  

DEAD ZONE [UT]: Zone in the test part directly underneath the sound entry surface where discontinuities cannot be 
detected; caused by the finite length of the initial pulse, ringing time of the transducer element, and/or electronic 
characteristics of the instrument. 

DEBOND: See DISBOND.  

DEBULKING: Compacting of an uncured laminate under vacuum or mechanical pressure to remove gases and vapors, to 
compact the layup and to prevent wrinkles. Also known as COMPACTION. See VACUUM BAGGING. 

DECANTING: Splitting one lot or batch of material into smaller lots. Similar to KITTING. 

DECOMPOSITION: A chemical and physical material breakdown due to an excess exposure to heat and oxidation or due 
to the effects of bacterial contamination of the adhesive. 
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DEEP-DRAW MOLD: A mold having a core that is long in relation to the wall thickness. 

DEFECT: (i) A discontinuity which interferes with the usefulness of a part (NDI). (ii) In mechanical or other terms, any fault 
which interferes with the usefulness or appearance of a part. A cosmetic defect does not normally affect the function of a 
part. See MANUFACTURING DEFECT. 

DEFIBRILLATE: To divide longitudinally into fibers of smaller diameter. 

DEFLASHING: A finishing technique used to remove the flash (excess, unwanted material) on a plastic molding. 

DEFLECTION TEMPERATURE UNDER LOAD (DTUL): The temperature at which a simple cantilever beam deflects a 
given amount under load. Formerly called heat distortion temperature.  

DEFORMATION UNDER LOAD: The dimensional change of a material under load for a specified time following the 
instantaneous elastic deformation caused by the initial application of the load. See COLD FLOW and CREEP.  

DEGASSING: Removal of air or gases from an adhesive usually accomplished by subjecting the material to a vacuum.  

DEGRADATION: A deleterious change in the chemical structure, physical properties, or appearance of a plastic adhesive 
or any other material. 

DEGREASE: To remove oil and grease from adherend surfaces. 

DEGREE OF POLYMERIZATION: Number of structural units, or mers, in the average polymer molecule in a sample 
measure of molecular weight. In most adhesives, the degree of polymerization must reach several thousand if worthwhile 
physical properties are to be obtained. 

DEGREE OF CROSS-LINKING: The fraction of cross-linked polymeric units in the entire system.  

DEHYDRATION: Removal of water as such from a substance, or after formation from a hydrogen and hydroxyl group in a 
compound, by heat or a dehydrating substance. 

DEIONIZED WATER: In this process, anions and cations are removed by an ion exchange process. Ion exchange must 
compete with distillation for the production of high-purity water industrial water. The choice between the two processes 
depends largely on the total concentration of ionized and non-ionized substances in the water supply and whether sterile 
water is required from the process. Note that, for bonded metal structure and composite repairs, purified water used for final 
rinsing for adhesive bonding processes shall be discarded or re-treated when the conductivity reading exceeds 10 mS/m 
(milli-Siemens/meter) (100 micro-Siemens/cm) and/or when the silica content becomes greater than 5 ppm W/W (as SiO2). 
See DISTILLED WATER. 

DELAMINATE: To split a laminated plastic material along the plane of its layers. 

DELAMINATION: Separation of the layers in a laminate.  

DELAY LINE [UT]: Material (liquid or solid) placed in front of the search unit to cause a time delay between the initial pulse 
and front surface signal. 

DELAYED SWEEP [UT]: An A-scan or B-scan presentation in which an initial part of the time scale is not displayed. 

DELIQUESCENCE: The absorption of atmospheric water vapor by a crystalline solid until the crystal eventually dissolves 
into a saturated solution. 

DENATURANT: A substance which renders alcohol unfit to use as a beverage. 

DENIER: A yarn and filament numbering system in which the yarn number is numerically equal to the weight in grams of 
9000 m. Used for continuous filaments. The lower the denier, the finer the yarn. 
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DENSIFICATION PROCESS: Consolidation of a loose or bulky material. Compaction of a complex assembly with the use 
of vacuum (minimum 22 in Hg) and heat (150 °F + 10 °F, rise rate 1 °F/min) for a specified time. Autoclave pressure of 
25 psi ± 5 psi may be used to increase the amount of compaction. 

DENSITY: Weight per unit of volume. Commonly expressed in grams per cubic centimeter (g/cm3), pounds per cubic inch 
(lb/in3), pounds per cubic foot (lb/ft3), or kilograms per cubic meter (kg/m3). Pounds per cubic foot and kilograms per cubic 
meter are usually used for sandwich filler materials, foams, and honeycomb core, while the other units are used more 
generally. 

DENT: A concave depression which does not rupture plies or deboned the composite structure.  

DEPOLYMERIZATION: Separation of a more complex molecule into two or more simpler molecules chemically similar to 
and having the same empirical composition as the original. Reverse of polymerization. 

DEPOSITION: The process of applying a material to a base by means of vacuum, electrical, chemical, screening, or vapor 
methods, often with the assistance of a temperature and pressure container.  

DESICCANT: Substance which can be used for drying purposes because of its affinity for water. 

DESIGN ALLOWABLES: Material property allowable strengths, usually referring to stress or strain, for design purposes 
based on a sufficient number of tests to be statistically significant and to give values with specified levels of confidence. A 
limiting value for a material property that can be used to design a structural or mechanical system to a specified level of 
success. See A-BASIS, B-BASIS, S-BASIS, and TYPICAL BASIS.  

DESIZING: The process of eliminating sizing, which is generally starch, from gray (also greige) goods before applying 
special finishes or bleaches (for yarn such as glass or cotton). Also, removing lubricant size following weaving of a cloth. 

DESORPTION: A process in which an absorbed or adsorbed material is released from another material. Desorption is the 
reverse of absorption, adsorption, or both.  

DESTRUCTIVE TESTS: Actual destruction of a bonded assembly or test pieces for the purpose of evaluating the bond 
properties. Destructive tests are usually made initially for qualification of materials and tools and periodically for tool, process 
and material control. 

DETERIORATION: A permanent change in the physical properties of a plastic evidenced by impairment of these properties. 

DEVIATION: Variation from a specified dimension or requirement, usually defining the upper and lower limits. 

DEVITRIFICATION: The formation of crystals (seeds) in a glass melt, usually occurring when the melt is too cold. These 
crystals can appear as defects in glass fibers. Glasses behave as they do because, while they are cooling, they are so 
viscous that the molecules do not have time to sort themselves out into crystals and so cool glass is a solidified liquid, not 
a crystalline solid. However, the tendency to crystallize is there and given time some glasses will in fact crystallize. This is 
known as devitrification. The material can still be amorphous below the devitrification temperature. Devitrification occurs 
when the melt is maintained in the crystallization temperature range for too long. 

DEVITRIFY: To deprive of vitreous quality. To make glass or vitreous rock opaque and crystalline. 

DEW POINT: The temperature to which water vapor must be reduced to obtain saturation vapor pressure, that is, 100% 
relative humidity. As air is cooled the amount of water vapor it can hold decreases. If air is cooled sufficiently, the actual 
water vapor pressure becomes equal to the saturation water vapor pressure, and any further cooling normally results in the 
condensation of moisture. 

D-GLASS: A high boron content glass made especially for laminates requiring a precisely controlled dielectric constant. 

DIAGONAL BAND: A repeating diagonal band (of bias weave fabric) that is parallel to the warp direction of the fabric and 
extends across the fabric width. It is inherent to the manufacturing process and not considered a defect. 
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DIAMINODIPHENYL METHANE (DDM): An aromatic amine curing agent for epoxy resins. It is produced on industrial scale 
as a precursor to polyurethanes. 

DIAMINODIPHENYL SULPHONE (DDS): An aromatic amine curing agent for epoxy resins. Used for preparation polyimide 
and epoxy resin material. Hardening agent in the curing of epoxy resins. 

DIAMOND BRAID: Braided fabric with an over one, under one weave pattern (1 x 1).  

DIAPHRAGM FORMING: A method of simultaneously consolidating and forming thermoplastic composites in which the 
lay-up is sandwiched between two heat-formable sheets (often superplastic aluminum sheets) and placed under gas 
pressure in a press to form and consolidate the desired shape.  

DICYANDIAMIDE (DICY): A curing agent for epoxy resins. Used with 350°F  (180 °C) curing systems and with an 
accelerator is also used with 250°F (120 °C) curing systems. 

DIELECTRIC: A nonconductor of electricity. The ability of a material to resist the flow of an electrical current.  

DIELECTRIC ANALYSIS (DEA): It measures dielectric properties (i.e., dielectric permittivity and loss factor that describes 
its conductive nature) of a material as a function of temperature, time, and frequency under a controlled atmosphere. DEA 
is useful in resin-curing studies because it readily detects the Tg, minimum viscosity (seen as maximum ionic mobility), resin 
cure, and vitrification. 

DIELECTRIC CONSTANT: The ratio of the capacitance of an assembly of two electrodes separated solely by a plastic 
insulating material to its capacitance when the electrodes are separated by air. A measure of the electrical charge stored 
per unit volume at unit potential. See COMPLEX DIELECTRIC CONSTANT. 

DIELECTRIC CURING: The curing of a synthetic thermosetting resin by the passage of an electric charge (produced from 
a high frequency generator) through the resin.  

DIELECTRIC HEATING: The heating of materials by dielectric loss in a high-frequency electrostatic field.  

DIELECTRIC LOSS: A loss of energy evidenced by the rise in heat of a dielectric placed in an alternating electric field. It is 
usually observed as a frequency-dependent conductivity.  

DIELECTRIC LOSS ANGLE: The difference between 90 degrees and the dielectric phase angle. Also known as 
DIELECTRIC PHASE DIFFERENCE. 

DIELECTRIC LOSS FACTOR: The product of the dielectric constant and the tangent of the dielectric loss angle for a 
material. Also called the dielectric loss index. 

DIELECTRIC MONITORING: A means of tracking the cure of thermosets by changes in their electrical properties during 
material processing.  

DIELECTRIC PHASE ANGLE: The angular difference in phase between the sinusoidal alternating potential difference 
applied to the dielectric and the component of the resulting alternating current having the same period as the potential 
difference. 

DIELECTRIC PHASE DIFFERENCE: See DIELECTRIC LOSS ANGLE. 

DIELECTRIC POWER FACTOR: The cosine of the dielectric phase angle (or sine of the dielectric loss angle). 

DIELECTRIC STRENGTH: The property of an insulating material that enables it to withstand electric stress. The average 
potential per unit thickness at which failure of the dielectric material occurs.  

DIELECTROMETRY: Use of electrical techniques to measure the changes in loss factor (dissipation) and in capacitance 
during cure of the resin in a laminate. 

DIETHYLENE TRIAMINE (DETA): A curing agent for room temperature curing epoxies. 
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DIFFERENTIAL SCANNING CALORIMETRY (DSC): It is the most popular thermal technique for polymer characterization 
and to study thermodynamic processes and kinetic events such as cure and enthalpic relaxations associated with physical 
aging or stress. It is commonly used to measure the Tg of uncured prepregs and cured laminates, advancement in cured 
laminates, and also the degree of the final product, the heat of reaction during prepreg processing, and relative resin activity. 
See MODULATED DSC (MDSC). 

DIFFERENTIAL THERMAL ANALYSIS (DTA): An experimental analysis technique in which a specimen and a control are 
heated simultaneously and the difference in their temperatures is monitored. The difference in temperature provides 
information on relative heat capacities, presence of solvents, changes in structure (that is, phase changes, such as melting 
of one component in a resin system), and chemical reactions. See DIFFERENTIAL SCANNING CALORIMETRY.  

DIFFUSION: The movement of a material such as a gas or a liquid, in the body of a plastic. If the gas or liquid is absorbed 
on one side of a piece of plastic and given off on the other side, the phenomenon is called permeability. Diffusion and 
permeability are not due to holes or pores in the plastic but are caused and controlled by chemical mechanisms. 

DIFFUSION COEFFICIENT: The rate of moisture or other fluid absorption of a material with time at a given temperature. 

DILUENT: An ingredient usually added to an adhesive to reduce the concentration of bonding materials.A diluting agent, 
any liquid or solid which, when added to another liquid or solid, reduces the quantity per unit volume of the base material in 
the total volume. A reactive diluent may also take part in the curing action and is primarily used to reduce viscosity. 

DIMENSIONAL STABILITY: Ability of a plastic part to retain the precise shape to which it was molded, cast, or otherwise 
fabricated.  

DIPOLE MOMENT: In covalent molecules, where the bonding depends upon a sharing of electrons between atoms, the 
distribution of electron charge density may not be symmetrical. If the electronegativity of the atoms is significantly different 
then there will be a bias in this charge density towards the nucleus with the higher electronegativity. Thus, while the molecule 
will be overall electrically neutral, one end will carry a small negative charge (excess of electron density) and the other will 
carry a small positive charge (deficit of electron density). This situation is called “dipole” and the molecule is said to have a 
“dipole moment.” 

DIRECTION OF TWIST: The direction of twist in yarns and other textile strands is indicated by the capital letters S and Z. 
Yarn has S twist if, when held in a vertical position, the visible spirals or helices around its central axis are in the direction 
of slope of the central portion of the letter S, and Z twist is in the other direction. 

DISBOND: An area within a bonded interface between two adherends in which an adhesion failure or separation has 
occurred. Also known as DEBOND. Not to be confused with DELAMINATION. 

DISCONTINUITY: An interruption in the normal physical structure or configuration of a part. A discontinuity may or may not 
affect the usefulness of a part. In some cases, such as a ply drop off in a composite lay-up, the edge of a doubler plate or 
a local area of potting compound, it is part of the design. See DEFECT. 

DISCONTINUOUS FIBER-REINFORCED COMPOSITE: A ceramic-matrix composite material reinforced by chopped 
fibers.  

DISCREPANCY: A manufacturing anomaly allowed and detected by the planned inspection procedure. They can be created 
by processing, fabrication, or assembly procedures. 

DISPERSION: A heterogeneous system in which a finely divided material is distributed in another material.  

DISPERSION FORCES: Often called Van der Waals forces, these are responsible for most of the adhesion forces involved 
in adhesive bonding.  

DISPLACEMENT ANGLE: In filament winding, the advancement distance of the winding ribbon on the equator after one 
complete circuit.  

DISSIPATION FACTOR: The distortion in phase of the alternating voltage caused by the material. It is computed from the 
difference in phase angle from the imposed voltage. Low values are preferred.  
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DISTILLED WATER: (i) Distillation is the time-honored method for preparing high-quality water. Both dissolved and 
suspended solids can be removed almost completely by this purely physical process of evaporation and condensation. The 
condensate from a water distillation unit with good steam separator equipment, and at normal evaporating rates, should 
contain no more than a few milligrams per liter (ppm) of dissolved solids and may contain only a fraction of 1 mg/L. In 
industries where only a few milligrams per liter of dissolved solids are allowable in the process water, either distillation or 
one of the de-ionizing processes can be used. Sterile water can be produced by heating to boiling point so distilled water 
should always be sterile, whereas de-ionized may not. Distilled water is the first choice, but de-ionized water may be used 
if it meets the criteria given below. Both types must meet the conductivity and other requirements for rinse waters prior to 
adhesive bonding. Note that, for bonded metal structure and composite repairs, purified water used for final rinsing shall be 
discarded or re-treated when the conductivity reading exceeds 10 mS/m (milli-Siemens per meter) (100 micro-Siemens/cm) 
and/or when the silica content becomes greater than 5 ppm W/W (as SiO2). See DEIONIZED WATER. 

DISTORTION: In fabric, the displacement of fill fiber from the 90-degree angle (right angle) relative to the warp fiber. In a 
laminate, the displacement of the fibers (especially at radii), relative to their idealized location, due to motion during lay-up 
and cure.  

DISTRIBUTION: A formula which gives the probability that a value will fall within prescribed limits. See NORMAL, WEIBULL, 
and LOGNORMAL DISTRIBUTIONS.  

DOCTOR BLADE OR BAR: A straight piece of material used to spread resin, as in application of a thin film of resin for use 
in hot melt prepreg or for use as an adhesive film. Also known as paste metering blade. 

DOCTOR ROLL: A roller mechanism that is revolving at a different surface speed, or in an opposite direction, resulting in a 
wiping action for regulating the adhesive supplied to the spreader roll. 

DOLLY: In filament winding, the planar reinforcement applied to a local area between windings to provide extra strength in 
an area where a cut-out is to be made, for example, port openings. Usually placed at the knuckle joints of cylinder to dome.  

DOLPHICAM: A mobile, ultrasound camera system designed for inspection of a wide range of material types including 
composites, metals, and multi-materials. (A tradename of Dolphitech) 

DOME: In filament winding, the portion of a cylindrical container that forms the spherical or elliptical shell ends of the 
container.  

DOUBLE BACKED TAPE: This tape is a polyester film coated on both sides with a non- contaminating adhesive. It is used 
primarily to hold items in place in vacuum bag lay-ups, such as holding peel plies and breather cloths. 

DOUBLE CANTILEVER BEAM TEST (DCB): Used to obtain more accurate values of Mode I adhesive fracture energy than 
those obtained from wedge tests. The tapered version can be made by tapering depth or width. The latter is favored for 
composite specimens. Both tapered versions are designed to give a constant value of fracture energy with increasing crack 
length. 

DOUBLE CURVATURE: See COMPLEX CURVATURE. 

DOUBLE SPREAD: The application of adhesive to both adherend in a joint. 

DOUBLE VACUUM DEBULK (DVD): A process in which a stack of repair plies is subjected to vacuum and mild heating 
without being compacted by atmospheric pressure. The purpose is to minimize porosity in the repair plies by drawing air 
and other gases from between the repair plies while they are in an uncompact state. 

DOUBLER: (i) Localized area of extra layers of reinforcement, usually to provide stiffness or strength for fastening or other 
abrupt load transfers. See TABS. (ii) An extra piece of facing attached to strengthen or stiffen the panel or to distribute the 
load more widely into the core. 

DOUBLER PLY: Partial ply that extends from edge band to areas over/under honeycomb in sandwich structures. 

DRAFT: The taper or slope of the vertical surfaces of a mold designed to facilitate removal of molded parts. 
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DRAFT ANGLE: The angle of a taper on a mandrel or mold that facilitates removal of the finished part. The angle between 
the tangent to the surface at that point and the direction of ejection. 

DRAPE: The ability of a fabric or prepreg to conform to a contoured surface.  

DRAW: To shape plastic by stretching or deforming through dies. 

DRAWING: The mechanical operation of extending or stretching a synthetic fiber, filament, or sheet to orient the molecular 
structure.  

DRAWING FILM: Typically, a polyester film, polyethylene film or nylon bagging film used to draw the outlines of the repair 
plies and to make templates. The film should readily allow lines to be drawn on it. The film thickness should be 0.003 inch 
(0.075 mm) or thicker.  

DRAWN FIBER: Fiber with a certain amount of orientation imparted by the drawing process by which it was formed.  

DRY COUPLED BONDTESTER: A bond tester which operates on the pitch-catch surface wave principle. Couplant is not 
required. 

DRY FIBER AREA: Area of fiber not totally encapsulated by resin.  

DRY ICE: Solid form of carbon dioxide, which has a temperature of -108°F (-78 °C) at atmospheric pressure. Should not be 
used without good ventilation because as it evaporates the proportion of carbon dioxide in the air may reach unsafe levels. 

DRY JOINTS: Lack of adhesion due to insufficient adhesive or poor contact of mating surfaces. 

DRY LAMINATE: A laminate containing insufficient resin for complete bonding of the reinforcement. See RESIN-STARVED 
AREA.  

DRY LAY-UP: Construction of a laminate by the layering of pre-impregnated reinforcement (partly cured resin) in a female 
mold or on a male mold, usually followed by bag molding or autoclave molding.  

DRY SPOT: Of a laminate, the area of incomplete surface film on laminated plastics. In laminated glass, an area over which 
the interlayer and the glass have not become bonded. See RESIN STARVED AREA. 

DRY STRENGTH: The strength of an adhesive joint determined immediately after drying under specified conditions or after 
a period of conditioning in a standard laboratory atmosphere. 

DRY WINDING: Filament winding using pre-impregnated roving, as differentiated from wet winding, where un-impregnated 
roving is pulled through a resin bath just before being wound on to a mandrel. See WET WINDING.  

DRYING CYCLE: The removal of absorbed moisture from a part that has been in service using moderate heat or heat and 
vacuum. 

DRYING OIL: One of the many natural, usually vegetable oils—the glyceryl esters of unsaturated fatty acids—that harden 
in air by oxidation to a resinous skin. Typical drying oils are linseed and Tung oils. Drying oils are the binding agents of oil 
paints and varnishes and some adhesive coatings. 

DRYING TEMPERATURE: The temperature to which a component or material in any assembly, or the assembly itself, is 
subjected to drying. 

DRYING TIME: (i) The time required to dry a component with absorbed moisture to a specified level that can be measured. 
(ii) The time specified for drying a component, which is considered sufficient to achieve an adequate condition for bonding, 
when measurement methods are not available. 

DRYING TOWER: In prepreg via a solvent process, a conveyor belt carries the prepreg through a drying section which uses 
heated air to remove excess solvent from the prepreg. Usually this heated section is vertical, due to space limitations. 
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DUAL SEARCH UNIT [UT]: A single search unit containing two transducer elements, one used as a transmitter of ultrasonic 
energy, the other used as a receiver of ultrasonic energy. 

DUCTILITY: The amount of plastic strain that a material can withstand before fracture. Also, the ability of a material to 
deform plastically before fracturing.  

DUPLEX FILM: (i) An adhesive film that has two different adhesives separated by a scrim cloth that is manufactured into 
one film. (ii) Double sided tape with a scrim cloth as a backing liner with different properties in each side depending on the 
features of the adhesives used. 

DWELL: (i) A pause in the application of pressure or temperature to a mold, made just before it is completely closed, to 
allow the escape of gas from the molding material. (ii) In filament winding, the time that the traverse mechanism is stationary 
while the mandrel continues to rotate to the appropriate point for the traverse to begin a new pass. (iii) In a standard 
autoclave cure cycle, an intermediate step in which the resin matrix is held at a temperature below the cure temperature for 
a specified period of time sufficient to produce a desired degree of staging used primarily to control resin flow. 

DYNAMIC MECHANICAL ANALYSIS (DMA): It measures the stiffness (modulus) and damping of a material as a function 
of temperature, time, and frequency under a controlled atmosphere. DMA can detect some or all of the events in a thermoset 
curing cycle, including initial Tg of the uncured resin, the temperature of minimum viscosity, the onset of gelation, the 
cross-linking reaction, the cure completion, and the modulus of the fully cured material. Multiple clamping systems allow 
operation in a variety of measurement modes (single and dual cantilever, three-point bending, shear, compression, and 
tension) on a range of samples. 

DYNAMIC MODULUS: The ratio of stress to strain under vibratory conditions (calculated from data obtained from either 
free or forced vibration tests, in shear, compression, or elongation).  

DYNAMIC RANGE [UT]: The ratio of the largest to the smallest signals that can be measured or displayed at a constant 
gain setting. 
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3.5 E 

EDDY CURRENT TESTING: A non-destructive testing method using electromagnetic induction to detect surface and sub-
surface defects in conductive materials. An alternating current is used to generate a magnetic field. This changing magnetic 
field in close proximity of a part made from conductive material induces electrical currents (eddy currents) in that part. 
Surface and sub-surface discontinuities, for example cracks, change the flow path of the eddy currents, which in turn can 
be measured by the probe. High Frequency Eddy Current (HFEC) method is typically used to detect surface discontinuities, 
while with the Low Frequency Eddy Current (LFEC) method it can be possible to detect sub-surface discontinuities. 

EDDY-SONIC [ES, ET, UT]: Describes a process in which sonic or ultrasonic energy is produced in a test part by a coil on 
or near the surface of the test part. The coil is used to produce eddy currents in the test part. Vibrations in the test part result 
from the interaction of the magnetic field from the eddy currents in the test part with the magnetic field of the coil. Can be 
used with composites and non-conducting materials if a steel washer is used. 

EDDY-SONIC BONDTESTER: A dry coupled bond tester operating on the eddy-sonic principle. 

EDGE BLEED: Removal of volatiles and excess resin through the edge of the laminate, as in matched die molding of a 
laminate. In autoclaved parts, edge bleeding is discouraged, since excess resin will only be removed from the area near an 
edge, resulting in uneven resin distribution. May also be called “squeeze out” or “horizontal bleed.” For small repairs work 
is going on to establish whether “squeeze out” is better than “vertical bleed” for reducing void content. 

EDGE CLOSE-OUTS: Members placed around the panel sides to protect the sandwich from damage or to attach the panel 
to a support or other panel. 

EDGE DELAMINATION: A separation of the detail parts along an edge after the assembly has been cured.  

EDGE DISTANCE: The distance between the centerline of a hole and the edge or other feature of the part (sometimes 
referred to as EDGE MARGIN). Also defined as the distance from the edge of the fastener hole to the nearest edge of the 
part depending on OEM.  

EDGE DISTANCE RATIO: The distance from the centerline of a hole to the edge of the specimen in the direction of the 
principal stress, divided by the diameter of the hole.  

EDGE EROSION: Loss of paint, resin, and/or fibers along the outside surface, forward edge of a reinforced plastic 
(advanced composite) panel. Edge erosion is caused by the air, rain, snow, and ice that flow across the forward edge of 
the panel.  

EDGE JOINT: A joint made by bonding the edge faces of two adherend.  

EDGE MARGIN: The distance between the centerline of a hole and the edge or other feature of the part. Sometimes referred 
to as EDGE DISTANCE (depending on OEM). 

EDGE OF PART (EOP): Acronym used to identify the edge of a part on engineering drawings. 

EDGE VOID: An area where there is no adhesive along an edge after the cure. 

EDGEWISE: Refers to cutting specimens and to the application of load. The load is applied edgewise when it is applied to 
the edge of the original sheet or specimen. For compression-molded specimens of square cross-section, the edge is the 
surface parallel to the direction of motion of the molding plunger. For injection molded specimens of square cross section, 
this surface is selected arbitrarily; for laminates the edge is the surface perpendicular to the laminae. See FLATWISE. 

E-GLASS: A family of glasses with a calcium aluminoborosilicate composition and a maximum alkali content of 2.0%. A 
general purpose fiber that is most often used in reinforced plastics, and is suitable for electrical laminates because of its 
high resistivity. Also known as electric glass. 

EJECTION: Removal of the molded part from the mold by mechanical means or with compressed air. 

EJECTION RAM: A small hydraulic ram fitted to a press to operate the ejector pins. 
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ELASTIC DEFORMATION: The part of the total strain in a stressed body that disappears upon removal of the stress. 

ELASTIC LIMIT: The greatest stress a material is capable of sustaining without permanent strain remaining after the 
complete release of the stress. A material is said to have passed its elastic limit when the load is sufficient to initiate plastic, 
or no recoverable, deformation. 

ELASTIC RECOVERY: (i) The fraction of a given deformation that behaves elastically. (ii) A perfectly elastic material has 
an elastic recovery of 1; a perfectly plastic material has an elastic recovery of 0. (iii) Elastic extension divided by total 
extension. 

ELASTIC RESERVOIR MOLDING (ERM): It is a molding process in which open cell foam and dry fabric reinforements are 
impregnated and consolidated using a heated tool.  

ELASTICITY: That property of materials by virtue of which they tend to recover their original size and shape after removal 
of a force causing deformation. See VISCOELASTICITY. 

ELASTOMER: A material that substantially recovers its original shape and size at room temperature after removal of a 
deforming force. 

ELASTOMERIC MOLDING COMPOUND: Rubber or other elastomeric material used for molding operations. 

ELASTOMERIC TOOLING: A tooling system that uses the pressure from the thermal expansion of rubber materials to form 
composite parts during cure. 

ELECTRIC STRENGTH: See DIELECTRIC STRENGTH. 

ELECTRICAL DISSIPATION FACTOR: The ratio of the power loss in a dielectric material to the total power transmitted 
through it; thus, the imperfection of the dielectric. Equal to the tangent of the loss angle. 

ELECTROFORMED MOLDS: A mold made by electroplating metal on the reverse pattern of the cavity. Molten steel may 
then be sprayed on the back of the mold to increase its strength. Nickel is sometimes used for this purpose.  

ELECTROLYTE: Any substance which, when dissolved in water or other suitable solvent, forms a solution that conducts 
electricity, the conductivity being due to ionic dissociation of the dissolved substance. Also a solution of an electrolyte. 

ELECTROMAGNETIC EFFECTS (EME): The result (effect) of electromagnetic phenomenon. High-intensity radiated fields 
(HIRFs) and lightning are examples.  

ELECTROMAGNETIC TESTING (ET). See EDDY CURRENT TESTING.  

ELECTROSTATIC DISCHARGE (ED): A large electrical potential (4000 V or more) moving from one surface or substance 
to another. ESD is also an abbreviation for electrostatic dissipation. 

ELEVATED TEMPERATURE REPAIR: A repair process that uses heat above ambient temperature to dry the substrates, 
cure resin systems or to accomplish a verifilm test. See HOT BOND REPAIR. 

ELONGATION: Deformation caused by stretching. The fractional increase in length of a material stressed in tension. (When 
expressed as percentage of the original gage length, it is called percentage elongation.) 

ELONGATION AT BREAK: Elongation recorded at the moment of rupture of the specimen, often expressed as a percentage 
of the original length.  

ELUATE: The liquid emerging from a column (in liquid chromatography).  

ELUENT: The mobile phase used to sweep or elute the sample (solute) components into, through, and out of the column. 

EMBOSSING: A process for impressing a network of small channels into an adhesive film to allow the escape of air and 
volatiles during layup and cure. 
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EMISSIVITY: The ratio of the total heat radiating power of a surface to that of a black body of the same area and the same 
surface temperature. 

EMULSIFIER: A material which, when added to a mixture of dissimilar materials such as oil and water, will produce a stable, 
homogeneous emulsion. 

EMULSION: A suspension of fine particles or globules of a liquid within a liquid.  

ENCAPSULATION: The enclosure of an item in plastic or other material. Sometimes used specifically in reference to the 
enclosure of capacitors or circuit board modules.  

END: A strand of roving consisting of a given number of filaments gathered together. The group of filaments is considered 
an “end” or strand before twisting and a “yarn” after twist has been applied. An individual warp yarn, thread, fiber, or roving.  

END COUNT: An exact number of ends supplied on a ball of roving.  

END NOTCHED FLEXURE (ENF): Test method to evaluate the delamination toughness of composite laminates subjected 
to bending. Refer to ASTM D7905. 

END OF LIFE (EOL): Term for TATS materials which have reached total allowed exposure units. 

ENDOTHERMIC: A chemical reaction which absorbs heat energy is said to be endothermic. A compound, the formation of 
which absorbs heat, is an endothermic compound. Such compounds are less stable than exothermic compounds, many of 
them being explosive. 

ENDURANCE LIMIT: See FATIGUE LIMIT. 

ENTRAINED AIR: Air forced into liquid systems by the action of applicator mechanisms working in the mass. (Differentiated 
from foam particles in that the entrained air is not readily dissipated and tends to give false viscosity properties.) 

ENVIRONMENT: The aggregate of all conditions (such as contamination, temperature, humidity, radiation, magnetic and 
electric fields, shock, and vibration) that externally influence the performance of an item. 

ENVIRONMENTAL STRESS CRACKING (ESC): The susceptibility of a thermoplastic resin to crack or craze when in the 
presence of surface-active agents or other environments.  

EPICHLOROHYDRIN: The basic epoxidizing resin intermediate in the production of epoxy resins. It contains an epoxy 
group and is highly reactive with polyhydric phenols such as bisphenol A.  

EPOXIDE: Compound containing the oxirane structure, a three-member ring containing two carbon atoms and one oxygen 
atom. The most important members are ethylene oxide and propylene oxide.  

EPOXIDE EQUIVALENT: The weight of a resin, in grams, which contains 1-g equivalent of epoxy.  

EPOXY RESIN: A polymerizable thermoset polymer containing one or more epoxide groups and curable by reaction with 
amines, alcohols, phenols, carboxylic acids, acid anhydrides, and mercaptans. An important matrix resin in composites and 
structural adhesives.  

EPOXY SILANE FINISH: A finish applied to glass fiber for printed circuit boards. Used on epoxy/glass prepreg. 

EQUATOR: In filament winding, the line in a pressure vessel described by the junction of the cylindrical portion and the end 
dome. Also known as tangent line or point.  

EQUILIBRIUM WATER UPTAKE: Point at which the rate of increase of water uptake is virtually nil. 

EROSION: Destruction of metal or other material by the abrasive action of liquid or gas. Usually accelerated by the presence 
of solid particles of matter in suspension and sometimes by corrosion. 
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ESTER: The reaction product of an alcohol and an acid. 

ETHYLENE CHLOROTRIFLUOROETHLYENE (POLYFLUOR) (ECTFE) is a partially fluorinated semicrystalline polymer 
developed for chemical resistance. 

ETYLENE TETRA FLUORO ETHYLENE (ETFE): Plastic designed to have high corrosion resistance and strength over a 
wide temperature range. 

EUTECTIC MIXTURE: A mixture of two or more substances in such a ratio that it has the lowest melting point of any 
combination. 

EVALUATION: The process of deciding as to the severity of the condition after the indication has been interpreted. 
Evaluation leads to a decision as to whether the part must be rejected, salvaged, or may be accepted for use. 

EVEN TENSION: The process whereby each end of roving is kept in the same degree of tension as the other ends making 
up that ball of roving. See CATENARY. 

EXFOLIATION: A surface defect on composite parts where the resin appears scaled or flaky. 

EXOTHERM: The liberation or evolution of heat during the curing of a plastic product or during any chemical reaction. 

EXOTHERMIC REACTION: A reaction obtained when mixing certain substances together characterized by the evolution of 
heat. A reaction that gives off heat when certain substances are mixed together. The mixing of the two parts of an epoxy 
resin system produces an exothermic reaction. Exotherm can exceed curing temperature if uncontrolled. 

EXPANDABLE TOOLING: Use of a hollow rubber mandrel which can be pressurized to form composite hardware during 
cure. 

EXPANDED FOIL: A layer of metallic foil added to the exposed surface of a composite laminate as part of the LIGHTNING 
STRIKE PROTECTION. 

EXPOSURE [RT]: The product of the X-ray intensity is measured by filament current in mill amperes and time in seconds 
for X-rays or the product of source strength in curies and time in seconds for gamma rays. 

EXPOSURE TEMPERATURE: Temperature at which an uncured TATS material starts aging outside of controlled (usually 
refrigerated) storage. See TATS. 

EXPOSURE UNITS (EU): Elapsed time that a TATS material has been exposed to a temperature greater than its specified 
storage temperature, used to calculate mechanical life and handling life. Typically, the higher the temperature an uncured 
material is exposed to, the shorter its remaining life. See OUT LIFE, OUT TIME, WORK LIFE, MECHANICAL LIFE, and 
HANDLING LIFE. 

EXTEND: (i) To add fillers or low cost materials in an economy producing endeavor. (ii) To add inert materials to improve 
void-filling characteristics and reduce crazing.  

EXTENDER: Low cost materials used to dilute or extend high cost resins without extensive lessening of properties. See 
FILLER. 

EXTENSIBILITY: The ability of material to extend or elongate upon application of sufficient force, expressed as percent of 
the original length.  

EXTENSIONAL-BENDING COUPLING: A property of certain classes of laminates that exhibit bending curvatures when 
subjected to extensional loading.  

EXTENSIONAL-SHEAR COUPLING: A property of certain classes of laminates that exhibit shear strains when subjected 
to extensional loading. 
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