SAE AIRx484Yy 94 EM 7943725 0529654 957

o‘E The Engineering Society AEROSPACE

P S A and Space, SAS  AIR4844
INTERNATIONAL INFORMATION
400 Commonwealth Drive, Warrendale PA 15096-0001 R EPORT Issued 1994-12

Submitted for recogmition as an American National Standard

COMPOSITES AND METAL BONDING GLOSSARY

1. SCOPE:
The fo]]owimg 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 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. It is inténded to develop thlis AIR into
an AS.

2. REFERENCES:

2.1 Engineering Materials Handbook, Engineering Plastics, Volumes 1 & 2.

2.2 Producibility Guidelines for .Thermoplastic Composites, Lockheed PAeronautical
Systems Company, Volume 1,.Steve E. Watkins.

2.3 Composite 3nd Bonding Glossary. Boeing Commercial Airplane Group.

2.4 Advanced Cqmposite-Materials Glossary of Terms. Boeing Company| - Customer
Training and Flight’ Operations Support.

2.5 Douglas Glgssary.

2.6 Structural Adhesives - Chemistry and Technology. Edited by S. R. Hartshorn.
Plenum Press, 1986, ISBN 0 - 306 - 42121 - 6.

2.7 Handbook of Adhesive Bonding. Charles V. Cagle, Henry Lee and Kris Neville.
Consulting Editors. Published by McGraw-Hill 1973.
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2.8 ASM Engineered Materials Handbook, Vol. 3, Adhesives and Sealants.

2.9 ASTM D 907.
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.16

A

IS0 472.
MIL-HDBK-17.
Boeing Drafting Standard BDS 1330.

"Composite Alrframe Structures," ISBN 962-7128- 06 6,Michael C. Y. Niu,
Publi =
Hong Kong.

Compogites Glossary from Great Lakes Composites Consortium.

Handbdok of Adhesion, Edited D. E. Packham, Published Longman Scientific and
Technilcal, Polymer Science and Technology Series, 1992. ISBN 0-470-21870-3.

ASTM Q 274.

COMPOSITES GLOSSARY:
This is |a modified version of a glossary-originally produced by Scott W.
Horstman - Composites Development Center, Lockheed Aeronautical Systems
Company.| Considerable modifications\have been made together wjth switching
from American to English terminology. See References.

A:
A-BASIS: The "A" mechanical property value is the value aboye which at least

99% of [the population/of values is expected to fall, with a ¢onfidence of
95%. Also called Afallowable. See also B-basis, S-basis, apd typical basis.

A-SCAN:| A scope/presentation in which time or distance is re¢lated to
amplitude. A.nondestructive inspection technique for finding voids,

anufacturer. An
early stage in the po]ymer1zat1on reaction of certain thermosett1ng resins
(especially phenolics) in which the material is still linear in structure,
soluble in some liquids and fusible. The A-stage is usually considered to be
a point where little or no reaction has occurred. Prepreg in an A-stage
condition would be extremely sticky, Tumpy and have little integrity. Also
called resole. See also B-stage and C-stage. See ASTM D 907 and ISO 472.

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 about 460 mm (18 in) in
diameter and 610 mm (24 in) long used to determine the quality and properties
of the filament-wound material in the vessel.
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3.1

(Continued)
ABLATION:

The degradation, decomposition, and erosion of a mate

rial caused

by high temperature, pressure, time, percent oxidizing species, and velocity

of gas flow.

structure.

ABLATIVE PL

ASTIC: A material that absorbs heat (with Tow materi

A controlled loss of material to protect the underlying

al loss and

char rate) through a decomposition process (pyrolysis) that takes place at or

near the su

rface exposed to the heat. This mechanism essentiall

y provides

thermal protection (insulation) of the subsurface materials and components by

sacrificing

ABRASION:
(rain, wind
etc.) means
damage the

ABRASIVES:
power to r
rubber era
or fabric

Tripoli sa
may be use
directly t
ABS: Acry]
ABSOLUTE Hﬂ
a unit vol

The amount
of dry air
values cal¢
humidity.
content.

ABSOLUTE V]
of either

S.

The wearing away of a portion of the surface by either natural

, etc.), mechanical (misfit, etc.), or man-made:'(oven
; penetrates only the surface finish. In a composite
first ply.

sanding,
, does not

Special hard mineral ingredients employed to impart

abrasive

bber articles used for abrading, grinding, or polishijng such as

ers or hard or soft rubber grinding wheels.
ackings and as abrasive discs or.flapper wheels.
d, Carborundum, Silicon Carbide}-Cerium Oxide and Di
as abrasives. The surface finish in microinches can
the grit size of the abrasive.

onitrile-butadiene-stynene

MIDITY: Absolute humidity is the weight of water vap
me of air, such as'grams per cubic foot or grams per
of water vapor~is also reported in terms of weight pe
such as grams per pound of dry air, but this value d
ulated on.a-volume basis and should not be referred t
It is designated as humidity ratio, specific humidity

SCOSITY: Of a fluid adhesive, the tangential force ¢

Also used with paper
Pumice, Silica,

mond powder
be related

or present in
cubic meter.
r unit weight
iffers from
0 as absolute
, or moisture

n unit area

tes at unit distance apart when the

space

of-two paralle] plates a
between the plates is filled with the fluid in question and one of the plates

moves with
measurement

ABSORBATE:
ABSORBENT:
ABSORPTION:

unit differential velocity in its own plane. The uni

is the centipoise.
A material which is absorbed by another.
A material that takes in, or absorbs another.

(i) The penetration into the mass of one substance

t of

by another.

(ii) The process whereby energy is dissipated within a specimen placed in a

field of ra

diant 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 (th

e adsorbate). See MIL-HDBK-17.
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3.1

(Continued):

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 called promoter.
See ISO 472.

ACCEPTA : 5 material
specifigation, conducted by the supplier, procuring agency, qr an agent
thereof|, to determine whether an individual lot of material ¢onforms to the
order or contract or to determine the degree.of“uniformity of the

pecifications usually state sampling techniques, test procedures, and
inimum requirements for acceptance. See/ASTM D 907.

: The degree of conformity of a measured or calculated value to some
ed standard or specified value. -@Bccuracy involves the systematic
an operation., (MIL-HDBK-17).

Commonly used wipe solvent. Also known as 2-propanone and Di-
tone. Used for cleaning(composite surfaces prior to|bonding and also
rfaces prior to other .treatments. Can also be used §o remove uncured
sin from tools and other items. Classed as "Seriously Flammable"
lash point of -4 °F (-20 °C). Has a high evaporation rate. May be

to U.S. Federal.Specification 0-A-51H or ASTM D 329,

chemical campound containing one or more hydrogen afioms available
tion with.active metals or alkaline solutions.

ACOUSTI
sound e
correla

EMISSION: A measure of integrity of a material, as|determined by
ission when a material is stressed. Ideally, emissigns can be
edowith defects and/or incipient failure.

ACRYLIC PLASTIC: Any of a family of synthetic resins made by the
polymerization of esters of acrylic acid and its derivatives. See also
polymethyl methacrylate. See ISO 472.

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. See ISO 472.

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.
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3.1

(Continued):

ADDITIVE:

Any substance added to another substance, usually to

improve

properties, such as plasticizers, initiators, light stabilizers, and flame

retardants.

ADHERE :
ADHEREND:
ADHERENT:

detail or part—prepared—forbonding———

ADHESION:
by mechaniq

ADHESION, NMECHANICAL:

adhesive W]

ADHESION P

an adhesive, to improve the adhesion of the adhesive.
primer may|and should improve the durability“ef a joint in the 1
does not always increase joint strength.

ADHESION,

surface inferface.
to cohesion.

ADHESIVE:

attachment
the term is
attachments

ADHESIVE A(

manufactur

ADHESIVE B
the batch

ADHESIVE BONDING:

See also filler.

To cause two surfaces to be held together by adhesion.

See adherent.

A body that is held to another body, usually by an ad

The state in which two surfaces are held togetheriat
al or chemical forces or interlocking action or(both.

Adhesion due to the physical interlocking
th the substrate irregularities.

OMOTER: A coating applied to a substrate before it i
Also call

PECIFIC: Adhesion due to valence forces at the adhes

A substance capable-of holding two materials togethen
Adhesive can betin film, liquid, or paste form. In
used to denote),structural adhesives, i.e., those whi

capable of tvansmitting significant structural loads|.

E: The @age of the material from the date of shipment
r to the present date.

TCH~

One production mixture of adhesive by a manufac

hesive. A
an interface

of the

s coated with
ed primer. A
ong-term but

ive-substrate

Such valence forces are of the same type that give rise

by surface
this context,
ch create

by the

turer with

A materials joining process in which an adhes

ive, placed

between facing surfaces, solidifies to bond the surfaces together.

ADHESIVE FAILURE:

appears to

ADHESIVE FILM:

Rupture of an adhesive bond such that the sep
be at the adhesive-adherent interface.

A synthetic resin adhesive, with or without a ca

aration

rrier 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 because it is easy to handle and already

mixed.

ADHESIVE FLASH:

Requires refrigerated storage.

The cured adhesive squeezed out around the edge

doublers, at butt splices and at the ends of the assembly.

s of
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3.1

(Continued):

ADHESIVE, INTERMEDIATE TEMPERATURE SETTING: See intermediate temperature
setting adhesive.

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:

ADHESIVH, SUPPORTED: An adhesive film which has a woven 'GF npnwoven carrier
cloth.

ADHESIVH SYSTEM: A compatible primer and film adhesive for system bonding
metal-tg-metal assemblies and a primer, pourcoat-and film adhesive for
bonding [sandwich assemblies. :

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

ADK: Ngtation used for the k-sample Anderson-Darling statistjc, which is
used to [test the hypothesis that k batches have the same distribution. See
MIL-HDBK-17.

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

ADSORPTIION: The adhesion.of the molecules of gases, dissolved substances, or
Tiquids |in more or lesS)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 COMPOSITES: Composite materials applicable to aerogpace or other
high-perfformance component construction and made by imbedding|high-strength
and/or high<modulus fibers within an essentially homogeneous Tatrix. See
filamen osites

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

AFRP (OR ARP): Aramid Fiber Reinforced Plastic
AFTERBAKE:  See postcure.

AGGLOMERATION: The act or condition whereby minute particles dispersed in a
Tiquid 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.
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3.1

(Continued):

AGEING:
interval of time.
interval of time. See ISO 472.
AIR-BUBBLE VOID:
reinforcement or within a bondline or encapsulated area:
interconnected, spherical in shape.

Air entrapment within and between the plies of

The effect on materials of exposure to an environment for an
The process of exposing materials to an environment for an

localized, non

AIR DRYING: A material is §aid to be air drying.wheq it can be dried at

ordinary ropm—temperaturewithout—theuseefartificitalheat—

AIR LOCKS:
between the

Surface depressions on a molded part, caused by ®rap
mold surface and the plastic.

AIR VENT: [Small outlet to prevent entrapment of gasesCin a mold
tooling fixture.

ALCOHOL: A hydrocarbon derivative in which one-or more hydroxyl
have replaced a corresponding number of hydrogen atoms. Some ar
fermentation and others synthetically. Ethyligrain is the best

described as "alcohol". Commercial alcohol generally contains a
to render it unfit for human consumption;and exempt from taxatio
solvent group is relatively expensive .and is usually considered

the more harmless industrial solvenis:

ALDEHYDE: |(i) Acetaldehyde CH,-CHO reacts with aniline to give &
accelerator]. One of the first'known antioxidants. (ii) Aldehyd
volatile lilquids with sharpj penetrating odors that are slightly
in water than are corresponding alcohols. (iii) A broad class o
compounds having the generic formula RCHO and characterized by a
carbonyl grfoup (C=0) ..\ They are formed from alcohols by either

dehydrogendtion or_oxidation, and thus occupy an intermediate po
between primary alcohols and the acids obtained from them by fur
oxidation.

ped air

ng or

(OH) groups
2 produced by
known and is
de-naturant
1. This

Lo be among

n

bs are

less soluble
f organic

h unsaturated

sition
ther

ALIPHATIC:
arranged in an open or straight chain.

Organic compounds (hydrocarbons) in which carbon atoms are
More commonly known as napthas, 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. See
MIL-HDBK-17.

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 Titmus paper blue and of neutralizing acids to form salts.
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3.1

(Continued):

ALKYD PLASTIC:
polymeric esters, in which the recurring ester groups are an
the main polymer chain, and in which ester groups occur in mo
that may be present between chains.

ALLOTROPY:
more forms (as in crystals).

The existence of a substance and especially an el
See also graphite.

ALLOY: In p]astlcs, a b]end of po]ymers or copo]ymers w1th 0
elastome nd : CON or-—@

Also ca 1ed po]ymer b]end In meta]s, a substance hav1ng met
and being composed of two or more chemical elements of which

a metal

ALLYL PLASTIC: A thermoset plastic based on resinscmade by a
polymerization of monomers containing allyl groups: for exa

e (DAP).

ING STRESS: (i) A stress varying between two maximum
al but with opposite signs, according to a law determi
ii) This term is sometimes used<to define changes bet
t levels, i.e., not necessarily equal levels. It can
gsses alternating between two-levels of tension only o
sjon only.

ING STRESS AMPLITUDE: ‘A test parameter of a dynamic
the algebraic difference between the maximum and min

AMBIENT
tempera

The surrounding environmental conditions, such as p
ure, or relative humidity.

AMINE RHSIN:
melaming or_allied compounds with aldehydes,
amino.)

A_synthetic resin derived from the reaction of
particularly for

Thermoset plastic based on resins composed principally of

integral part of
st cross-links

ement in two or

ther polymers or
acrylonitrile.
allic properties
at least one is

dition
le, diallyl

values which
ned in terms of
ween stresses of
also be used
r two levels of

fatigue test:
imum stress in

ressure,

urea, thiourea,
maldehyde. (See

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

AMINO PLASTICS:
amines, such as urea and melamine, with aldehydes.

Plastics based on resins made by the condens
(See amin

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

Aircraft Maintenance Manual.

AMM: Provided by aircraft manu

AMORPHOUS PLASTIC (AMORPHOUS PHASE): A plastic that has no ¢
component. There is no order or pattern to the distribution
molecules.

ations of
e resin.)

bond to epoxide,
use with wet
facturers.

rystalline
of the
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3.1

(Continued):

AMPHOTERIC:

to the condition of the reaction.
It dissolves in alkalis as well as in acids.

Having the property of behaving as an acid or a base according

Zinc hydroxide is a well know
Albumen is an exam

amphoteric organic colloid.

ANAEROBIC ADHESIVE:

being confined between assembled parts (absence of oxygen).

ANELASTICITY:

strain is

n example.
ple of an

An adhesive that cures only in the absence of air after

A character1st1c exhibited by certain mater1a]s in which

permanent

deformations are involved, a finite time is requ1red to establisgh equilibrium

between stress and strain in both the loading and unloading‘dire

ANGLE-PLY

at alterna
(ii) A Tam
to the 1am

alternating.

ANGLE WRAP
centerline

ANGSTROM U
electromag
One angstrq

ANHYDRIDE:
theoretical

ANHYDROUS :
its water,

ANION: In
during elegq
rubber is ¢
behave as

ANISOTROPIC:

AMINATE:

Tape fabric wrapped on a starter’dam mandrel at an

IT:

m unit is 10

(i) A laminate having fibers of adjacent pl
ing angles. Any filamentary laminate which 4s not uni
nate built from orthotropic plies that is{symmetrical
nate mid-plane and the ply orientations of adjacent p
Such laminates have a special stress/strain behavi

The unit used to define the short wavelengths of
etic spectrum such as visible light, ultraviolet 1igh

meter or. 1/250,000,000 inch.

ctions.

jes oriented
axial.

with respect
lies are

or.

angle to the

the
t and X-rays.

Usually an acid from which water has been removed, practically or

ly. (e.q.

Term used to)describe a compound or mixture which h
in particular, water of crystallization or absorbed

solutions of electrolytes,

acetic anhydride).

the negatively charged ion

ﬁs lost all

ater.

which,

trolysis, travels towards the positive electrode or anode. When

eposited from aqueous solutions,
anions and deposit at the anode,

the colloidal rubber

particles

different directions.

ANISOTROPIC LAMINATE:
directions along the laminate plane.

ANISOTROPY

OF LAMINATES:

Not isotropic.
See also anisotropy of laminates.

Exhibiting different properties al

ong axes in

One in which the properties are different in different

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.
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3.1

(Continued):

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 1ight 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.

ANTIOXI : 5 ies to the resin
during mixing, prevents its oxidative degradation and contributes to the
maintendnce of its properties. See ISO 472.

ANTISTATIC AGENTS: Agents that, when added to a molding material or applied
to the qurface 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
unsymmetric, i.e., (+ 0, - 0, + 0, - 0) and<A;, = A, = D,y = D)y = 0 B,; » 0.
(ii) A laminate is said to be antisymmetric when for a given )1y

configu ation (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 uppar half, but with an alternating ply angle. Note that|for an
antisymmetric 1am1nate the corresponding plies in the Tower and upper half
of the laminate do not have to.be placed at their corresponding equal
distances from the 1aminate midplane.

Antisymnetric laminates, tby definition, are possible only witx orthotropic
plies. [It is not possible to have an antisymmetric laminate made from
isotropilc plies as there are no directional properties in the|isotropic
plies.

An antigymmetric’laminate made from specially orthotropic pligs is called a
cross-plly, whereas one made from generally orthotropic plies js known as an
angle-plly.

API’s: Addition-reaction polyimides

AQUEOUS: Water-containing or water-based

ARAC: Aviation Rulemaking Advisory Committee

ARAMID: A type of highly oriented organic material derived from polyamide
(nylon) but incorporating aromatic ring structure. Used primarily as a high-
strength, high modulus fiber. Kevlar and Nomex are examples of aramids.

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.
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3.1

(Continued):

AREAL WEIGHT: The weight of fiber per unit area (width X Tength) of tape or
fabric.

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

ARTIFICIAL WEATHERING: The exposure of plastics to cyclic laboratory
conditions, consisting of high and low temperatures, high and low relative
humidities, and ultraviolet radiant energy, with or without direct water
spray and ; i Hd )i i their
properties|similar to those observed in long-term continuous exposure
outdoors. |The laboratory exposure conditions are usually intengified beyond
those encolintered in actual outdoor exposure, in an attempt to dchieve an
accelerated effect. Also called accelerated ageing.

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

ASPECT RATJO: (i) The ratio of Tength 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 compresgion 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 rafiio of the
wingspan to the chord (or width) of.(the wing. See also MIL-HDBK-17.

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

ASSEMBLY T[ME: The timecinterval between the spreading of the 3ddhesive on
the adherept and the application of pressure and/or heat to the [assembly.
See ASTM D|907.

ASTM: American Sociiety for Testing and Materials

ATACTIC: A motecular chain in which the methyl groups are more |or less in
random order

ATLAS (acronym): Automated tape lay-up systems.

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.

AUDREY: The trade name of some 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.
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3.1

3.2

(Continued):

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).
improved removal of volatiles from the resin.
bagged with a bleeder and release cloth.

Additional pressure permits higher
Lay-up is usua

to atmosphere, after establishing that it does not leak.

AUTOMATIC MOLD:

density and
11y vacuum

The vacuum bag is normally vented

A mold for injection or compression molding that repeatedly

goes through the entire cycle, including ejection, without human assistance.

AUTOMAT]
machine
electrig

AVERAGE
number d

AXIAL S1
of the s

AXIAL W]
filament
also pol

B:

B-BASIS;
90% of 1
95%. Se

B-STAGE;
resins i
but may
processi
in this

C PRESS: An hydraulic press for compression molding
that operates continuously, being controlled mechanic
ally, hydraulically, or by a combination of any<of th

(ARITHMETIC MEAN): The sum of a group of test values
f test values summed.

RAIN: A linear strain in a plane parallel to the lon
pecimen.

NDING: In filament-wound reinforced plastics, a wind
s parallel or at a small angleito the axis (0° helix g
ar winding.

The "B" mechanical’/property value is the value abov
he population oftvalues is expected to fall, with a ¢
e also A-basis; \S-basis, and typical-basis.

An intermediate stage in the reaction of certain th
n which_the material softens when heated and is plast
not entirely dissolve or fuse. Helps facilitate hand
ng. JAlso called resitol. The resin in an uncured pr
stage. See also A-stage and C-stage. See ISO 472.

pr an injection
ally,
ese methods.

divided by the

gitudinal axis

ing with the
ngle). See

b which at least
bnfidence of

prmosetting

ic and fusible
ling and

ppreg is usually

BACK DRAFT:
encasement;

withdrawal of the model from the mold.

BACK PRESSURE:
continued flow when mold is closing.

An area of interference in an otherwise smooth-drafted
an obstruction in the taper which would interfere with the

(i) Resistance of a material because of its viscosity, to
(ii) In autoclave molding, the pressure

under the vacuum bag after the bag has been vented to atmosphere and the
autoclave is at operating pressure.

BADGE :
same thi

BAGGING:
sealing

Bisphenol "A" diglycidylether.
ng.

See DGEBA, another way of saying the

Applying an impermeable layer of film over an uncured part and

edges so that a vacuum can be drawn.
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BAG MOLDING: A process in which the consolidation of the material in the
mold is effected by the application of fluid or gas pressure through a
flexible membrane. See ISO 472 and ASTM D 907.

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

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 thpt the stresses in all filaments are equal.

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.

BALANCED LAMINATE: A composite laminate in which all the lamina¢ at angles,
other than P and 90 degrees, occur only in-plus and minus pairs (not
necessarily| adjacent) and are symmetricalvaround the centerline.| This type
of laminate|will have the Teast tendency“to bow after cure. See|also
Symmetrical| Laminate. A Taminate may be balanced but not symmetrical or
symmetrical| but not balanced. See, textbooks on composite laminate design.
(See Figure(l).

SIS 177777777777 R
iRy 45
-45
-45
+45
+45
77777777778 S
Yy 45

é

FIGURE 1
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(Continued):

A laminate which does not possess this balance will have the Al6 and A26
terms in the in-plane stiffness matrix not equal to zero, that is to say,
there is shear coupling in the laminate (a unique property of composite
laminates). Hence, under in-plane loading, the laminate deforms in both
normal and shear, see Figure 2.

&TV A\ —>

NOTE: Flexural behavior is rarely balanced.

FIGURE 2
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.

BALLISTIC DAMAGE: Damage resulting from armament projectile $trikes.

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

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

y g the resistance to
penetration of a sharp steel point under a spring load. The instrument,
called the Barcol impresser, 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.

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.

L
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(Continued):

BARRIER PLASTICS: A general term applied to a group of lightwei
transparent impact-resistant plastics, usually rigid copolymers
acrylonitrile content.

ght,
of high

Barrier plastics are generally characterized by gas,

aroma, and flavor barrier characteristics approaching those of metal and

glass.

BASE:
which is impregnated with resin in the forming of laminates.

BATCH: (i
or in one

Also calle
of raw mat
Resins or

warp loom

or woven f
run of pre
fabric, al
one or mor

ontinuous process and having identical characteristig
a lot. A discrete quantity of material with a total
rials and process history. (ii) (Resins, adhesives,
dhesives that are made in one mixer load and. fabric
A batch may be a large or small amount of resi
See ASTM D 907. (iii) (Prepreg material). A
reg material that is preimpregnated using one batch o
in one continuous operation. A batch of prepreg may
rolls of material.

BATT: Fel
compressin

ed fabrics. Structures built by the interlocking act
fibers, without spinning, weaving, or knitting.

A: The diameter of the-hole times the thickness of t
ection area of the bearing load member on the sample.

BEARING AR
The cross-

D: A compressive.load on an interface.

AIN:
f the applied force, to the pin diameter.
strain fer“a sample under bearing load.

The ratio)yof the deformation of the bearing hol
direction Also the s

deformatio

BEARING STRENGTH:.-The maximum bearing stress that can be sustai
the bearing stress at that point on the stress-strain curve wher
is equal to the bearing stress divided by n% of the bearing hole

BEARING STRESS:
bearing stress is the maximum load
test, divided by the original bearing area.

The applied load divided by the bearing area.

BEARING YIELD STRENGTH: The bearing stress at which a material

The reinforcing material (glass fiber, paper, cotton, asbestos etc.)

same process
s throughout.
commonality
fabrics).
oven from one
n, adhesive,
production

f resin and
consist of

jon of

he material.

e, in the

tretch or

ned. Also,
e the tangent
diameter.

Maximum

sustained by the specimen during the

exhibits a

specified limiting deviation from the proportionality of bearing stress to

bearing strain. Usually obtained using an offset.

BEND TEST:
applied forces.

(MIL-HDBK-17)

A test of ductility by bending or folding, usually with steadily
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.
MIL-HDBK-17.

See
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BENDING STIFFNESS: The sandwich property which resists bending deflections.
ASTM C 274.

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 C,H,; the initial member of the
benzene or aromatic series. Its molecular structure is conceived as a six
sided rj i i i in of the carbon
atoms and a hydrogen atom attached to each carbon atom. ItVils produced
commercjally by the distillation of the light oils produced fjrom coal tar. It
is consjdered 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 imporjtant aromatic
chemical]. It is an unsaturated, resonant, six carbon ring, having three
double bonds. One or more of the six hydrogen atoms of benzephe may be
replaced by other atoms or groups.

BINOMIAL RANDOM VARIABLE: The number of-successes in indepenfdent trials
where the probability of success is the same for each trial. | MIL-HDBK-17.

BISPHENQL ‘A’: 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.

BIAS FABRIC: Warp andfill fibers at an angle to the length pf the fabric.

BIAXIAL [LOAD: A loading condition in which a laminate is strpssed in two
perpendicular dirvections. A Toading condition of a pressure yessel 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 also
unidirectional laminate.

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 Taminating or molding. See ASTM D 907 and
IS0 472.
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(Continued):

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. (MIL-HDBK-17)

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
prepolymer terminated with two maleimide groups. Intermediate in temperature
capability between epoxy and polyimide.

BLADDER: An elastomeric lining for the containment of hydroproof or
hydroburst |pressurization medium in filament-wound structures:

BLANKET: FKiber or fabric plies that have been laid up .in>a complete assembly
and placed|on or in the mold all at one time (flexibleCbag process). Also,
the form of bag in which the edges are sealed against the mold.

BLEED: (1) To give up color when brought into.contact with watier or
solvents.
(2] An undesired movement of certaif materials in adhegives

(sometimes plasticizers) to the surface of the bonded article
(especially plastics) or into adjacent materials.
(3) To evacuate excess resin_from an assembly during the curing
cycle.

BLEEDER: $ee bleeder cloth.

BLEEDER CLOTH: A nonstructural layer of material used in the manufacture or
repair of ¢omposite parts~to allow the escape of excess gas and |resin during
the cure. |The bleeder cloth is removed after curing and is not |part of the
final compg¢site. MIL-HDBK-17.

BLEEDING: | (i) The_removal of excess resin from a laminate during cure.
(ii) The djffusion of color out of a plastic part into the surrdunding
surface or|part: ‘

BLEEDOUT: (i) The excess liquid resin that migrates to the surface of a
winding. Primarily occurs in filament winding. (ii) The spread of adhesive
away from the bond area.

BLIND FASTENER: A fastener that is installed with access from one side only.
BLIND HOLE: A hole that is not drilled entirely through.

BLISTER: (i) 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.
(ii) The blister may burst and become flattened. See ASTM D 907 and ISO 472.
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(Continued):

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. See ISO 472.

BLOWING AGENT: A substance used to cause expansion in the manufacture of
hollow or cellular articles. See ISO 472.

BMC: See bulk molding compound.
BMI: Sep—bismaleimides

BODY PUTIY: A paste Tlike mixture of plastic resin (polyester [or epoxy) and
talc used in repair of metal surfaces, such as auto bodies.

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

BOLTED TYPE REPAIR: A repair attached with méchanical fastendrs. The
fasteners may be rivets or bolts of various“types and the repdir plate and/or
angled sections may be either of precured.Composite construction or made from
sheet metal or extrusions. The parts used in the repair may additionally be
adhesive]y bonded.

BOND: (j) The adhesion of one surflace to another, with or without the use of
an adhesjve as a bonding agent...The sticking together of two |or more
surfaces|(with or without glue.”’See ASTM D 907. (ii) To join [together with
an adhesjve and/or by fusing-the resins of preimpregnated materials.

(BDS 13390)

BOND FACE: The part or surface of an adherend that serves as |a substrate for
an adhesjve.

BOND LINE: The'layer of adhesive that attaches two adherends.| Synonym for
glue Ting. See ASTM D 907.

BOND PLY{ “The ply of a prepreq material that is placed against the fluted
core of a radome.

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.

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

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

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.

BRAID: A tabric structure made by interlacing textile yarns .im|[such a manner
that all ygrns lie at an angle other than 0° or 90° to the %ength direction
of the fabyric. See ISO 472.

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

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

BREAKING EXKTENSION: The elongation necessary to cause rupture g¢f 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, pxpressed in 1b/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 (BREATHERCLOTH): A Toosely woven material such as glass fabric or
Osnaburg clloth/that will serve as a continuous vacuum path over|a part or the
repair arep but’is not in direct contact with the part or the repair area.

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: (i) Condition in which fibers do not move into or conform to radii
and corners during molding, resulting in voids and dimensional control
problems. (ii) A condition where one or more plies of a prepreg span a
radius step of the fluted core of a radome without full contact.

BRISTLE: A relatively thick, short section cut from a monofilament.
See IS0 472.
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BROADGOODS: (i) Fiber woven to form fabric up to 1270 mm (50 in) wide. It
may or may not be impregnated with resin and is usually furnished in rolls of
25 to 140 kg (50 to 300 1b). (ii) A term loosely applied to prepreg material
greater than about 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.

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

BUCKLING (COMPOSITE): A mode of failure generally characterized by an
unstableé lateral material deflection due to compressive action on the
structural element involved. In advanced composites, buck]img may take the
form not only of conventional general instability and‘docal ipstability, but
also a micro instability of individual fibers.

BUCKLING: Crimping of fibers in a composite material, often pccurring in
glass-r¢inforced thermoset due to resin shrinkage during curel

BUCKLE LINE: A line of collapsed honeycomb cells, two to three cells wide
with undistorted cells on either side. “(Buckle lines generaljly appear on the
inner radius of the formed core).

BUILDUP] An area within a laminate made thicker by addition pf more plies or
layers of material.

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 compoupd 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 MOBULUSY The ratio of the hydrostatic pressure to the vplume 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 also premix and sheeting 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 (BURSTING 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.
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(Continued):

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) Also, special extra heavy load-carrying short
cylinder inserted in bolt or pin holes.

BUTT JOINT: A type of edge joint in which the edge faces of the two
adherents are a right angles to the other faces of the adherents.

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

C:
CAA: Civi] Aviation Authority (UK)
CAD: Computer aided design

CAM: Compyter aided manufacture

CALENDER: |To produce a smooth finish and a désired dimensional |thickness for
sheet material by passing it between sets ofCpressure rollers.

CARBON: T
Graphite i
crystallin

e element that provides the backbone for all organic |polymers.
a more ordered form of carbon. Diamond is the densdst
form of carbon.

CARBON-CAR
in a carbo

ON: A composite material consisting of carbon or grdphite fibers
or graphite matrix.

CARBON FIB
such as ra
The term i
carbon fib
temperatur
of element
region of
fibers are
than 99% elemental carbon. See also pyrolysis (of fibers).

R: Fiber produced by the pyrolysis of organic precurlsor fibers,
on, polyacrylonitrile (PAN), and pitch in an inert ervironment.
often used-.interchangeably with the term graphite: |however,
rs and graphite fibers differ. The basic differencey lie in the

at which the fibers are made and heat treated, and ijn the amount
1 carbon produced. Carbon fibers typically are caernized in the
315-°C (2400 °F) and assay at 93 to 95% carbon, whild graphite

iti ° ° assay at more

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

CARTRIDGE HEATER: Cylindrical-bodied, electrical heater for providing heat
for injection, compression, and transfer molds; injection nozzles;
runnerless 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.
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CASTING RESIN: A resin in liquid form that can be poured or o
introduced into a mold and shaped without pressure into solid
IS0 472.

CATALYST: A substance that changes the rate of a chemical rea
itself undergoing permanent change in composition or becoming
molecular structure of the product. A substance that markedly

cure of a compound when added in minor quantity as compared to
primary reactants.

See also accelerator, curing agent, harden

f
1

CATASTROPHIC FAILURES: (i) Totally unpredictable failures-of

structure or engines, or reduced life between overhauls and i
maintenance cost.

CATENARY|: (i) A measure of the difference in length of the st
specified length of roving as a result of unequal tension. (]

of some strands in a taut horizontal roving to sag more than {
(iii) Curve formed by a uniformichain hanging freely from two
one vertlical line. (From Latin catena = a chain). (iv) Name
curve asjsumed by a perfectly flexible string suspended at each
hanging under the action«of gravity.

CAUL PLATES: (i) Smaoth metal plates, free of surface defects
and shape as a composite lay-up, used immediately in contact w
during the curing/process to transmit normal pressure and temy
provide g smooth surface on the finished laminate. See ASTM [
Discussipn. /A-caul is used to protect either the faces of the
the press platens, or both, against marring and staining, to f
sticking,"Po facilitate press loading; to impart a desired sur
finish; and to provide a uniform pressure distribution. (iii)
caul may be of any suitable material such as aluminum, stainle
hardboard, fiberboard or plastic, the Tength and width dimensi
being the same as those of the plates of the press where it is
Sometimes plates the same size as the part are used.

CAVITY: The space inside a mold in which a resin or molding c
poured or injected. The female portion of mold. That portion
that encloses the molded article (often referred to as the die
on the number of such depressions, molds are designated as sin
multiple cavity.

CC: Carbonaceous heat-shield composites (C-C is carbon-carbon

therwise

articles. See
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(Continued):
CELL: (i) In honeycomb core, a cell is a single honeycomb unit, usually in a
hexagonal shape. (ii) (In cellular plastics) A single small cavity
surrounded partially or completely by its walls. See ISO 472.
CELL SIZE: The diameter of an inscribed circle within a cell of honeycomb
core.

CELLULAR PLASTIC:

(Expanded plastic, foamed plastic) A plastic

is reduced by the presence of numerous small cavities (cells),

whose density

interconneutiug or—not; d;bpﬂl)ud thluughuut the—mass——See—156y 472.
CENSORING] Data is right (or left) censored at M, if, wheneyer|an
observatign is less than or equal to M (or greater than or“equall to M), the

actual val
is Tess th

CENTRIFUGA
composites
hollow man

CERAMIC:
inorganic,
followed &

CERMET:
an oxide,
metallic b

q

CERTIFICAT

CERTIFYING
certified,
recognized
particulay

CFRP: Car

ue of the observation is recorded. If the observatio

an) M, the observation is recorded as M.  See MIL-HDB
L CASTING: A production technique for{fabricating cy
, such as pipes, in which composite material is posit

drel designed to be heated and rotated as resin is cu

A rigid, frequently brittle material made from clay a
nonmetallic substances and. fabricated into articles
y sintering or densification~of the article at high t

omposite materials consisting of two constituents, on
carbide, boride, or_similar inorganic compound, and t

inder.
ION: Written (testimony of qualification.
AGENCY: «(3) The training organization of the person

(ii) The-FAA, JAA, or CAA for Repair Stations. (ii
authority with the power to act as a "Certifying Age
activity.

bon Fiber Reinforced Plastic

n exceeds (or
K-17.

| indrical
ioned inside a
red.

nd other
by forming
bmperature.

e being either
he other a

being
i) Any
ncy" for a

C-GLASS:

CHAIN GROWTH POLYMERIZATION:

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

A chemical reaction in which polymer formation

is initiated by a reactive species R* produced from some compound I 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 rapi

dly 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. (MIL-HDBK-17)

CHAIN LENGTH:

expressed

The length of the stretched linear macromolecule
by the number of identical links.

, most often
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CHALKING: Dry, chalklike appearance of deposit on the surface of a plastic.
See IS0 472.

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.po[lymer matrix to
ash, allowing the fiber content to be determined by weight:

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

CHEMICAL VAPOR DEPOSITED (CVD) CARBON: Carbon{deposited on a| substrate by
pyrolysi{s of a hydrocarbon, such as methane.

CHEMICAL VAPOR DEPOSITION (CVD): Process‘used in manufacture| of several
composite reinforcements, especially boren and silicon carbide, in which
desired |reinforcement material is deposited from vapor phase pn to a

continugus core, for example, boron\on tungsten wire (core).

CHEMICALLY FOAMED PLASTIC: A cellular plastic in which the cplls are formed
by gases generated from thermal decomposition or chemical reagtion of the
constityents. See ISO 472.

CHOPPED [STRAND MAT: A mat formed of strands cut to a short length, randomly
distribyted, without(intentional orientation, and held togethpr by a binder.
See 1S0|472.

CHOPPED |STRANDS:’ Short strands cut from continuous filament strands, not
held together by any means. See IS0 472.

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

been separated. (MIL-HDBK-17)
CHROMATOGRAPHY: See thin-layer chromatography.

CHROME FINISH: (Volan ‘A’) - Applied to glass fibers to give good bonding to
polyester and epoxy resins.

CIRCUIT: 1In 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.
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CIRCUIT BOARD:
etched to produce a circuit pattern on one or both sides.

A sheet of insulating material laminated to foil
Also

printed circuit board or printed wiring board.

CIRCUMFERENTIAL ("CIRC") WINDING:

In filament wound reinforced

that is
called

plastics, a

winding with the filaments essentially perpendicular to the axis (90° or
level winding).

CLAMPING AREA:

closed und

CLAMPING P
to the mac

CLAMPING P
pressure t
fluid pres
the pressu

either to a specific torque Toading or generally.

the pressu
apply pres

CLAMP TONN
machine.

CLEAN ROOM¢

assembled
far as pos
humidity ¢

always outwards to minimize contamination.

clean glov

into a clean room they also have to wear clean outer garments tg

contaminat
a clean ro
only, imme

CLIMBING DRUM PEEL TEST:

S e o cliac

o £
] T

Uulrl pPrcoourcs.

| ATE :
hine.

A mold plate fitted to the mold and used to-fag

RESSURE: (i) In injection molding and transfer moldin
nat is applied to the mold to keep it closed, in oppos
sure of the compressed molding materially ™V (ii) May als
re on two plates in a bolted joint after the bolts are
(ii1) May als
re applied when clamps are used instead of a press or
sure to a composite or bonded joint or repair during ¢

AGE: Rated clamping capacity of an injection or trans

A special room where’ composite or bonded metal comp
prior to bonding in‘a' clinical atmosphere. The room 3
5ible, kept scrupulously clean at all times, temperatu
pntrolled and has a positive air pressure inside so th
Operators wear clean
ps and caps,~and visitors are generally discouraged.

on. No-cutting, drilling, or sanding operations are
bm, dt>is for the assembly of clean, dry components ar
liately prior to bonding.

ten the mold

g, the

ition to the

o refer to
tightened

o refer to
vacuum to
uring.

fer molding

onents are

s sealed as
re and

at airflow is
overalls,

When allowed
prevent
permitted in

d materials

For details see ASTM D 1781 and Reference 2.15.

This test is used where the bonded members are not flexible enough to be

peeled in a more usual manner.

by winding

it round a rigid cylinder - the "climbing drum". Thi

The less rigid of the two members is peeled

s 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:
noninterconnecting with other cells.

CLOSED-CELL CELLULAR PLASTIC:
cells are noninterconnecting.

A cell totally enclosed by its walls and hence
See ISO 472.

See IS0 472.

A cellular plastic in which almost all the
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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.

CMM: Component Maintenance Manual. (i) Provided by aircraft manufacturers.
(ii) May also mean Coordinate Measuring Machine.

COBONDI
one has
film ad

G: The curing together of two or more elements, of which at least
already been fully cured and at least one is uncured.| This requires
esive between any precured and uncured interface.* (BDS 1330)

LIDATION: A processing step where two or more thermoplastic

d parts are joined by properly locating ifra fixture ¢r tool and
reheating to melt under pressure.
CO-CURI
bonding
outer t
been wo

G: (i) The act of curing a composite laminate and simultaneously
it to some other prepared surfacey’or curing together|an inner and
be of similar or dissimilar fiber-resin combination after each has
nd or wrapped separately. Seetalso secondary bonding| (ii) The
ous curing together of two.or more uncured elements.|(BDS 1330)

COEFFICIEENT OF ELASTICITY: Thejreciprocal of Young’s modulus|in a tension
e also compliance.

COEFFICIENT OF EXPANSION:. A measure of the change in length ¢r 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. See ISO 472.

COEFFICIENT OF THERMAL EXPANSION (CTE): The change in length or volume per
unit length or volume produced by a 1° rise in temperature. See ISO 472.

COEFFICIENT OF VARIATION: The ratio of the population (or sample) standard
deviation to the population (or sample) mean. (MIL-HDBK-17)

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. ASTM C 274.

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.
See ASTM D 907.
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(Continued):

COHESIVE FAILURE: Failure of an adhesive joint occurring primarily in an
adhesive layer. See ASTM D 907.

COHESIVE STRENGTH: Intrinsic strength of an adhesive.

COIN TEST: Using a coin to tap a laminate in different spots, listening for
a change in sound, which would indicate the presence of a defect. A
surprisingly accurate test in the hands of experienced personnel. Also
called Tap Test.

COKE: Carponaceous residue resulting from the pyrolysis of pitch.

COLD FLOW:| The distortion that takes place in materials under g¢ontinuous
load at tewperatures within the working range of the material without a phase
or chemicall change. See also creep.

COLD-SETTING ADHESIVE: A synthetic resin adhesive“capable of hardening at
normal room temperature in the presence of a hardener. See ASTN D 907.

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, ¢ollar, 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 pparallel wound); )so that the strands are more parallel|than in
standard rpving.

COLLOIDAL:| A statécof suspension in a liquid medium in which extremely small
particles pre suspended and dispersed but not dissolved.

COMMINGLING:- \'The random mixing of fibers of different materials.

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.

COMPACTION: The application of a temporary vacuum bag and vacuum to remove
trapped air and compact the lay-up. Sometimes called "de-bulking".
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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. MIL-HDBK-17. (v) Nonreactivity or negligible reactivity between
materials— i ibild the two
material In the, 6ther four cases

it meang

s in contact DO NOT react with each other.
that they DO REACT with each other.

COMPLEX
directiq

CURVATURE :
n, such as a saddle or spherical shape.

Describing a surface which curves Zh more[ than one
Theysurface may have both

concave

COMPLEX
and the

COMPLEX
modulus.

COMPLEX
modulus.

COMPLIA
complia
evaluat

COMPOSI

COMPOSI
a class
Example
chopped

and convex areas. May also be described @s "double ¢

DIELECTRIC CONSTANT: The vectorial sum of the dielec

loss factor.

SHEAR MODULUS: The vectorial sum of the shear modulu

YOUNG’S MODULUS: The vecgtorial sum of Young’s modulu
Analogous to the complex dielectric constant.

the reciprocal of Young’s m
Also, a term u

CE: Tensile compliance:
ce: the reciprocal of shear modulus.
on of stiffness and deflection.

E: See composite material.
E CLASS:) A major subdivision of fibrous composite ma

is defined by the geometric characteristic of the fib
of ~composite classes are filamentary laminates (q.v.

Lrvature®.

tric constant

5 and the loss
5 and the loss
pdulus. Shear

sed in the

terials in which
by arrangement.
), random

-~

fiber composites, whisker composites, and woven fabri

-

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.
and exhibit an interface between one another.

COMPOSITE PART:

(1)

Normally, the components can be physica
See IS0 472.

An individual part that is either of the fol

11y identified

lowing:

An inseparable assembly of composite materials cured, consolidated,

cobonded or secondary bonded together, alone or in combination with other
composite or noncomposite parts.
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(ii) An uncured assembly of composite materials that have been stacked up
and compacted together alone or in combination with other composite or
noncomposite parts. (BDS 1330)

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. See ISO 472.

COMPRESSIO*

laminate w
cause by a
component

purpose of

type.

COMPRESSION MOLD:

that shape

en tested after impact damage (primarily delaminatio
controlled impact. (ii) The actual compression(stre
n service after impact of unknown severity has>occurn
the testing in (i) is to assess this from the damage

AFTER IMPACT (CAI) STRENGTH: (i) The compression sj

A mold that is open when theimaterial is intn
5 the material by the pressure of closing and by heat.

COMPRESSIO
material i

COMPRESSIO

unidirectignal or crossply fiber-resin composites.

one using
the other

COMPRESSIV
the propor
from tensi

COMPRESSIV
to crush o
divided by

MOLDING PRESSURE:
the mold.

The unit pressure applied to the

See (ASTM D 3410.

TEST (COMPOSITES): Compressive p1

This gives
specially designed fixture to give true compressive
sing a sandwich beam’ specimen.

F MODULUS:
Lional Timit.
e experiments.

Rat1o of compressive stress to compressive
Theoretically equal to Young’s modulus

F STRENGTH: The ability of a material to resist a for
r buckle. The maximum compressive load sustained by ¢
the~original cross-sectional area of the specimen.

COMPRESSIVE STRESS:
plane on which they act.

rength of a
s) has been
gth of a
ed. The
size and

oduced and

molding

operties of
wo methods,
failure and

strain below
determined

ce that tends
specimen

The normal stress caused by forces directed toward the
The compressive load per unit area of original

cross section carried by the specimen during the compression tests.

COMPUTER AIDED DESIGN (CAD):
a product to be manufactured.

The use of a computer to develop

The use of a computer to develop the design of

the design

and necessary NC programs for use by the manufacturing equipment which will
produce a product.

CONDENSATION POLYMERIZATION:

A chemical reaction in which two or more

molecules combine, with the separation of water or some other simple
If a polymer is formed, the process is called polycondensation.
See also polymerization.

substance.
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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 by-product

CONDITIONING: Subjecting a material to a prescribed environmental and/or
stress history before testing. See ISO 472.

CONDUCTIVITY: Reciprocal of volume resistivity. The electrical or thermal
conductance of a unit cube of any material (conductivity per unit volume).

CONSISTHNCY: That property of a liquid adhesive by virtue,.of|which it tends
to resigt deformation. Consistency is not a fundamental property but is

composed of viscosity, plasticity, and other phenomena.<"See ASTM D 907 and
also vigcosity.

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 tpgether 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 TNmitations 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. Ip advanced
compositles, the principal coenstituents are the fibers and the[matrix.

CONTACT |JADHESIVE: An adhesive that is apparently dry to the touch and which
will adhere to itself simultaneously upon contact. An adhesiye applied to
both adherents and_allowed to become dry, which develops a bond when the
adherentls are breught together without sustained pressure.

CONTACT |ANGLE:. When a drop of liquid is placed on a surface jt will either
retract |into-a ball, like a drop of mercury, or spread out like water on a
clean, hligh 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 CORROSION (CREVICE CORROSION): Corrosion of a metal at an area where
contact is made with a material, usually nonmetallic.

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.
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CONTACT PRE

.
.

SSURE RESINS: Liquid resins that thicken or polymeri

Ze on

heating, and, when used for bonding laminates, require little or no pressure.

CONTAMINANT

:  An impurity or foreign substance present in a mate

rial or

environment that affects one or more properties of the material, particularly

adhesion.

CONTINUOUS
great or in
filaments i

CONTINUOUST
filaments

CONTINUOUS
gathered to
continuous
prepregs, ¢

similar se
more unkno
other spec

CONTROL: f

COOLING FIX
accuracy of
the materia

COPOLYMER:
dissimilar

COPOLYMERIZX
See IS0 472

CORE: (1)
constructi
(ii) The ce
circulation
undercut pa

CORE CORROS
adversely a

CORE CRUSH:
CORE DEPRES
CORE NODES:
CORED MOLD:

FILAMENT: (i) An individual flexible rod of small di
definite 1epgth. (i1) A yarn or strand in which the

FILAMENT YARN: Yarn formed by twisting two or more ¢
nto a single, continuous strand.

ROVING: Parallel filaments coated with a sdzing (fin
gether into single or multiple strands.~It may be ug
reinforcement in woven roving, filamen® winding, pult
r high strength molding compounds, or.it may be used

product of known characteristicsiwhich is included i
vice or bench tests to provide a basis for evaluation
n products (e.g., a carefully stored specimen for con
mens that have been subjected to environmental exposu

TURE: A fixture used to maintain the shape or dimens
a molding or casting-after it is removed from the mo
1 is cool enough to-hold its own shape.

A Tong-chain(molecule formed by the reaction of two
monomers. See also polymer. See ISO 472.

ATION:

The cen;ra] member, usually foam or honeycomb, of a §

Polymerization in which a copolymer is formed.

ntral member of a plywood assembly.
of heat transfer media.
rts.

(iii) A channel
(v) A device on which prepreg is wound.

ION:
ffects the core.

A collapse, distortion, or compression of the core.

SION: A localized indentation or gouge in the core.

ameter of
individual
HOBK-17.

ontinuous

ish),

ed to provide
rusion,
chopped.

n a series of
of one or
parison with
re).

jonal
1d and until

or more

andwich
bonded.
in a mold for

(iv) Part of a complex mold that forms

Oxidation or other chemical or electrolytic attack that

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

A mold incorporating passages for electrical heating elements,
steam, or water.
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CORE NODE SEPARATION: A partial or complete breaking of the core node bond.

CORE SPLICING: The joining of segments of a core by bonding, or by
overlapping each segment and then driving them together.

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

CORONA RESISTANCE: Resistance to an ionizing process. When an electric
current rpasses—through—a—conductor;—it—induces—a—surrounding-electrostatic
field. |When voids exist in the insulation near the conductov, the high
voltage|electrostatic field may ionize and rapidly acceleratg some of the air
molecules in the void. These jons can then collide with"the |other molecules
and ionfize them, thereby eating a hole in the insulation. Rgsistance to this
process|is called corona resistance.

CORROSIPN: The deterioration of a metal by chemical or electirochemical
reactiop resulting from exposure to weathering, moisture, chemicals or other
agents pr media. See electrolytic corrosion;’galvanic corrosion.

CORROSIDN FATIGUE: The formation of fatigue cracks due to thHe conjoint
action pf alternating mechanical loading and corrosion. The |presence of
corrosion reduces the stress required to cause cracking.

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 bg pitting, general surface corrosion or in the case off iron and steel,
rusting

COUNT: |For fabric, number of warp and filling yarns per inch in woven cloth.
For yarp the siZe-based on relation of length and weight. Bdsic unit is a
lltexll .

COUPLANT ;- \/Sée 1liquid couplant.

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: Usually a specimen for a specific test, as a tensile coupon.
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.

CP: Cross ply

CPI’s: Condensation reaction polyimides
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CRACK: 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.

CRACK GROWTH: Rate of propagation of a crack through a material due to a
static or dynamic 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. O0fte i i In
plastics crjazing occurs where a crack is bridged by fibrils that|still carry
significant| Toad. Crazing becomes cracking when the fibrilsbreak 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. Craging occurs at a critical strain, or stress(and these|can be
greatly reduced in the presence of active environments (notably ¢rganic
solvents in| the case of polymeric glasses). See ASTM D 907 and [SO 472.

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

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

CREEP: The| change in dimension-of a material under load over a period of
time, not ipcluding the initial-/instantaneous elastic deformatioI. (Creep at
room temperpture is called cold flow.) The time-dependent part ¢f strain

resulting from an applied/stress. Se IS0 472.

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

CRIMP: The|waviness of a fiber of fabric, which determines the ¢apacity of
fibers to cpheve”under Tight pressure. Measured by the number of crimps or
waves per upi i i fiber on
removal of the crimp.

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

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

CRITICAL STRAIN: The strain at the yield point.
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 Taminate usually has plies oriented only at 0 and 90°.
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CROSSLIN
between

CROSSLIN
covalent

CROSS-LI
Tinks be

ed):

To form multiple intermolecular covalent o
See IS0 472.

K (verb):
polymer chains.

KING AGENT:
or ionic bonding between polymer chains.

A substance that promotes or regulates i
See IS0 47

NKING:
tween the molecular chains.

Applied to polymer molecules, the setting-up
When extensive, as in mo

r ionic bonds

ntermolecular
2.

of chemical
st thermosetting

resins, cross-linking makes one infusible super molecule of all the chains.

See ISO

CROSS-L1
the enti

CROSS Pl

CROSS-PL
only.
symmetri
either (

CROSSWIY
applicat
perpendi
stronger
weaker,
is an ar
directig
CRT: (4

CRUSH SH
two to f

CRYSTALL
which th

472~

NKING, DEGREE OF:
re system.

The fraction of cross-linked polym

Y: The laminae are at right angles to eachcCother.
Y LAMINATE: (i) A laminate with pliescusually orient
ee ISO 472. (ii) A laminate built frem orthotropic pl
cal with respect to the laminate mid-plane and the pl
© or 90°. Such laminates have a.Special stress/strai
E DIRECTION: Crosswise refersi'to the cutting of spec
ion of load. For rods and_tubes, crosswise is any di
cular to the long axis. . For other shapes or material
in one direction than.in another, crosswise is the d
For materials that are equally strong in both direct
bitrarily designated’direction at right angles to the
n. See ISO 472.

thod Ray Tube

LICING: <Fhe joining of segments of core by overlappi
our cells and then driving them together.

INE-PLASTIC: A polymeric material having an internal
e atoms are arranged in an orderly three-dimensional

eric units in

ed at 0° and 90°
ies that is
y orientation is
h behavior.

imens and to the
rection

5 that are
irection that is
ions, crosswise
lengthwise

ng each segment

structure in
ronfiguration.

CRYSTALL
chains a
not crys
therefor

C-SCAN:
of the t

INITY: In polymers, a microstructure in which the 1i
re arranged in an orderly fashion. Branched or netwo
talline, but have pockets of order within their bulk.
e, said to be "semi-crystalline”.

In a basic C-Scan system, the search unit is moved o
est piece in a search pattern. A nondestructive insp

near molecular
rk polymers are
They are,

ver the surface
ection technique

for finding voids, delaminations, defects in fiber distribution, etc., using

ultrason

"through-transmission mode" to produce a picture of the damage.

ics. The part must be placed in a tank of water and

scanned in
C-Scan

results are easier to interpret than A-Scan signals, but C-Scan is usually

limited to flat or mildly curved parts which will fit into the tank.

also A-S

can and NDI.

See
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3.3 (Continued):

C-STAGE: The final stage in the reaction of certain thermosetti
which the material is practically insoluble and infusible. Some
referred to as resite. The resin in a fully cured thermoset mol
this stage. See also A-stage and B-stage. See ASTM D 907 and I

CULL: Material remaining in a transfer chamber after the mold h
filled. (Unless there is a slight excess in the charge, the ope
be sure that the cavity has been filled).

CURE: To jr -sibly—ehange—the—properties—of—a—thermesettin
chemical re¢action, that is condensation, ring opening, or addibi
be accompljshed by addition of curing (cross-linking) agents$)) wi
heat and pressure. To permanently change the state of an.epoxy
the B-stage to the C-stage by the controlled action of héeat and
See ASTM D|907.

CURE CYCLE} The time/temperature/pressure cycle 1sed to cure a
resin system or prepreg.

CURE MONITORING, ELECTRICAL: Use of electrical techniques to de
in the ele¢trical properties and/or mobility of the resin molecu
cure. A megsuring of resin cure.

CURE STRES$: A residual internal stress produced during the cun
composite $tructures. Normally, these stresses originate when d
components (of a lay-up have different thermal coefficients of ex

CURING AGENT:
causes polymerization.

A catalytic_or-reactive agent that, when added to
ATso called hardener. See ISO 472.

CURING TEMPERATURE: .Temperature at which a cast, molded or extn
a resin-impregnatedreinforcement, an adhesive etc. is subjected
The temperiture at-which the chemical reaction required to cure

ng resins in
times

ding is in
SO 472.

as been
rator cannot

thgresin by

on. Cure may
th or without

material from

pressure.

thermosetting

tect changes
les during

ing cycle of
ifferent
pansion.

a resin,
uded product,

to curing.
a particular

material wjll beractivated and run to completion. In some cases
temperature needs to be fairly closely controlled.
material.

the cure

See data shﬂet for each

CURING TIME: The length of time necessary for a part to be subj
or pressure (or both) in order to fully cure a resin. The inter
between the instant at which relative movement between the movin
mold ceases and the instant pressure is released.
place after removal of the assembly from the conditions of heat

CUT OR TEAR: Adjacent yarns which have been cut or broken.
CUT-OFF: The line where the two halves of a compression mold co
CVD CARBON: See chemical vapor deposited (CVD) carbon.

ected to heat
val of time
g parts of a

Further cure may take

and pressure.

me together.
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3.4

(Continued):

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.

D:

DAM: 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.

DAMAGE = Cracks in
damage folerant designed structures are not permitted to grow to critical
size during expected service life. (ii) The ability of a)structure to

withstand damage, as by impact, and still perform acceptably.

DAMPING] The decay with time of the amplitude of free vibratjfions of a
specimen. See also hysteresis and attenuation.

DAYLIGHT: The distance, in the open position, between the moying and fixed
tables gr the platens of an hydraulic pressco In the case of p multiplaten

press, daylight is the distance between adjacent platens. Daylight provides
space fgr removal of the molded part from the mold.

DDM: Diaminodiphenyl methane. An_aromatic amine curing agent for epoxy
resins. | Requires elevated temperature cure.

DDS: Diaminodiphenyl sulphone’/ An aromatic amine curing agept for epoxy
resins. [ Requires elevated 'témperature cure.

DEBOND: | A deliberate ;separation of a bonded joint or interface, usually for
repair qr rework purposes. Also an unbonded or nonadhered region; a
separation at the fiber-matrix interface due to strain incompatibility. In
the United Kingdom, the term often refers to accidental damage. See also
disbond |and delamination.

DEBULKING: »Compacting of a thick laminate under moderate heat and pressure,
i.e., nqncuring conditions and/or vacuum to remove most of the air, to ensure
seating on the tool and to prevent wrinkles.

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.

DEEP-DRAW MOLD: A mold having a core that is long in relation to the wall
thickness.

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.

Distributed under license from the IHS Archive
- "gu -



https://saenorm.com/api/?name=a0922c60a8bb0d2d8defcf8824b0357b

SAE AIRx484Y4 94 EE 7943725 0529690 998 W

SAE AIR4844

3.4 (Continued):

DEFLECTION TEMPERATURE UNDER LOAD: 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 also cold flow and creep.

DEGASSING: Removal of air or gases from an adhesive usually accomplished by
subjecting rthematerialto—a—vactums

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 obt@ined. See ISO 472.

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.

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

DELAMINATION: Separation—of the layers of material in a laminatle, either
local or covering a wide,area. Can occur in the cure or subsequent Tlife.
See ASTM D|907 and 1S0.472.

DELIQUESCENCE: The absorption of atmospheric water vapor by a drystalline
solid unti] the crystal eventually dissolves into a saturated solution.

DENATURANT}{ ZA 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.

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 + 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, pounds per cubic inch and pounds per cubic foot or kilograms per
cubic meter. 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.
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(Continued):

DENT: A concave depression which does not rupture plies or debond 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 te Hhers

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 ¢f confidence. See also A-basis, B-basis, S-basis, and typical basis.
A limit{ng value for a material property that can be used to design a
structural or mechanical system to a specified level of succelss.

DESIZING: The process of eliminating-sizing, which is generallly starch, from
gray (also greige) goods before applying special finishes or pleaches (for
yarn su¢h as glass or cotton). Also, removing lubricant sizel following
weaving [of a cloth.

DESORPTION: A process in which an absorbed or adsorbed materfial is released
from angther material. _Besorption is the reverse of absorptipn, adsorption,
or both

for the [purpose of-evaluating the bond properties. Destructiye tests are
usually [made initially for qualification of materials and toolls and
periodigally for tool, process and material control.

DESTRUCTIVE TESTS: \Actual destruction of a bonded assembly OE test pieces

DETA: QDiethylene triamine. A curing agent for room temperature curing
epoxies.

DETERIORATION: A permanent change in the physical properties of a plastic
evidenced by impairment of these properties. See ISO 472.

DEVIATION: Variation from a specified dimension or requirement, usually
defining the upper and lower limits. MIL-HDBK-17.
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(Continued):

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—ong-

DEVITRIFY: | To deprive of vitreous quality. To make glass oryviftreous 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 fir is cooled
the amount |of water vapor it can hold decreases. QIf air is cooljed
sufficiently, the actual water vapor pressure becomes equal to the saturation
water vapor pressure, and any further cooling*normally results ipn the
condensatign of moisture.

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

DGEBA: Diiglycidylether of Bisphenol "A", the basic epoxy resin|.

DICY: Dicyandiamide. A curing’/agent for epoxy resins. Used with 180 °C
curing systems and with an_accelerator is also used with 120 °C |curing
systems.

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

DIELECTRIC [CONSTANT: The ratio of the capacitance of an assemblly of two
electrodes |separated solely by a plastic insulating material to [its
capacitanceé _when the electrodes are separated by air. See alsg icomplex
dielectric constant. A measure of the electrical charge stored per unit
volume at unit potential.

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.
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3.4 (Continued):

DIELECTRIC LOSS ANGLE: The difference between 90° and the dielectric phase
angle. Also called the dielectric phase difference. See ISO 472.

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.

sinusoidlal alternating potential difference applied to the dielectric and the
componefpt of the resulting alternating current having the same period as the
potential difference.

DIELECTRIC PHASE ANGLE: The angular difference in phase betjeen the

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 materialoccurs. See ISO 472.

DIELECTROMETRY: Use of electrical-techniques to measure the |changes in Toss
factor {dissipation) and in capagitance during cure of the resin in a

DIFFERENTIAL SCANNING CALORIMETRY (DSC): Measurement of the |energy absorbed
(endothérm) or produced ‘(exotherm) as a resin system is cured. Also detects
loss of|solvents and other volatiles. May be applied to meltling,
crystal}ization, resin curing, loss of solvents, and other processes
involving an energy change. May also be applied to processes| involving
change jn heat capacity such as the glass transition. See IS0 472.

DIFFERENTIAL THERMAL ANALYSIS (DTA): An experimental analysils technique in
which a the difference

in thei ature 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 also differential scanning
calorimetry. See ISO 472.

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.
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3.4 (Continued):

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.

See ASTM D 907.

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

DIPOLE MOM
depends up
electron ¢
the atoms

density to
the molecu
negative ¢
positive ¢

NT: See Reference 2.15. In covalent molecules, where the bonding
n a sharing of electrons between atoms, the distributfion of

arge density may not be symmetrical. If the elecCtronegativity of
s significantly different then there will be abias ijn this charge
ards the nucleus with the higher electronegativity. [Thus, while

e will be overall electrically neutral, ore end will [carry a small
arge (excess of electron density) and ¢the other will [carry a small
arge (deficit of electron density). ~This situation ils called

"dipole" and the molecule is said to have a "dipole moment".

DISBOND: An area within a bonded interface between two adherentls in which an
adhesion f3ilure or separation has occurred. It may occur at any time during
the life of the structure and may arise from a wide variety of clauses. Also,
colloquially, an area of separation between two laminae in the flinished
laminate ({n this case, the term delamination is normally preferjred). See
also debong.

DISPERSION] A heterogeneous system in which a finely divided material is
distributed in another material. See ISO 472.

DISPERSION|FORCES: Qften called Van der Waals forces are responsible for
most of the adhesion~forces involved in adhesive bonding. See ﬁeference
2.15. An 3dequate_explanation of this term is lengthy and somewhat
difficult.

DISPLACEME : e of the

winding ribbon on the equator after one complete circuit.

DISSIPATION FACTOR: Refers to 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.

DISTORTION: In fabric, the displacement of fill fiber from the 90° angle
(right angle) relative to the warp fiber. In a Taminate, 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 1imits. See Normal, Weibull, and Lognormal Distributions.
MIL-HDBK-17.
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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 prepregging or for
use as an adhesive film. Also called paste metering blade. See ASTM D 907
and IS0 472.

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.

tapered
adhesive
version

DOUBLER:
provide

See tabs|.

the pane

DRAFT ANGLE:
removal of the finished part.

indings to provide,extra strength in an area where a
for example, port openings. Usually placed at the knuckle joints of
to dome.

filament winding, the portion of a cylindrical conts
ical or elliptical shell ends of the container.

NTILEVER BEAM TEST (DCB): See ASTM-D 3433 for both {
dherend versions. Used to obtain more accurate value
fracture energy than those obtained from wedge tests
an be made by tapering depth oriwidth. The Tatter ig

specimens. Both tapered versions are designed to gi
fracture energy with increasing crack length.

RVATURE: See Complex-Curvature.

READ: The application of adhesive to both adherends
(i) Localized area of extra layers of reinforcement,

tiffness or.strength for fastening or other abrupt 1¢
(ii) An-extra piece of facing attached to strengthe

or toldistribute the load more widely into the core.

he taper or slope of the vertical surfaces of a mold

to a local area
cut-out is to

piner that forms

the parallel and
s of Mode I
The tapered
favored for
ve a constant

in a joint.

usually to
ad transfers.
n or stiffen

ASTM C 274.

designed to

e removal of molded parts.

at that point and the direction of ejection.

DRAPE:

The angle of a taper on a mandrel or mold that facilitates
The angle between the tangent to the surface

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

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

DRAWN FIBER:

drawing process by which it was formed.

Fiber with a certain amount of orientation imparted by the
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(Continued):

DRY: (i) To remove standing water from a part that has been in service.
(ii) To remove absorbed moisture from a part that has been in service using
moderate heat or heat and vacuum. Composite parts require drying before
repair.

DRY (VERB): To change the physical state of an adhesive on an adherent by
the loss of solvent constituents by evaporation or absorption.

DRY FIBER AREA: Area of fiber not totally encapsulated by resin.
MIL-HDBK-17-

DRY ICE: $olid form of carbon dioxide, which has a temperature pf -78 °C at
atmospheri¢ pressure. Also known as "DRIKOLD". 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 popr contact of
mating surfaces.

DRY LAMINATE: A laminate containing insuffi€ient resin for compllete bonding
of the reinforcement. See also resin-starved area.

DRY LAY-UP{ Construction of a laminate-by the layering of preimpregnated
reinforcemént (partly cured resin) .in a female mold or on a male mold,
usually followed by bag molding on_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 jand the glass
have not bgcome bonded. ((S€e also resin starved area). See ISQ 472.

DRY STRENGTH: The strength of an adhesive joint determined immediately after
drying undeér specified conditions or after a period of conditionjing in a
standard 1aboratory atmosphere.

DRY WINDING: TA“term used to describe filament winding using prelimpregnated
roving, as|[differentiated from wet winding, where unimpregnated froving is
pulled through a resin bath just before being wound on to a mandrel. See
also wet winding.

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 an adhesive on an adherent or
in any assembly, or the assembly itself, is subjected to dry the adhesive.
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3.5

(Continued):

DRYING TIME:
to a specified level that can be measured.
drying a component, which is considered sufficient to achieve

(i) The time required to dry a component with absorbed moisture
(ii) The time specified for

an adequate

condition for bonding, when measurement methods are not available.

DRYING TOWER:
the prepreg through a drying section which uses heated air to
solvent from the prepreg.
space limitations.

In prepregging via a solvent process, a conveyor belt carries

remove excess

Usually this heated section is vertical, due to

DSC: Sde differential scanning calorimetry.

DTA: Sde differential thermal analysis.

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

DUPLEX HILM: An adhesive film (Type II, Boeing) that has two|different
adhesivds separated by a scrim cloth that @s manufactured intp one film. BMS

-5-170
other.

is a duplex film with epoxy on*one side and nitrile-

DWELL: |[(i) A pause in the application of pressure or tempera
made juqt before it is completely closed, to allow the escape
molding jmaterial. (ii) In filament winding, the time that th
mechanigm is stationary while the mandrel continues to rotate
appropriate point for the traverse to begin a new pass. (iii
autoclave cure cycle, an-intermediate step in which the resin
at a tenmperature below the cure temperature for a specified p
sufficignt to produce a desired degree of staging used primar
resin flow.

DYNAMIC [MODULUS: The ratio of stress to strain under vibrato
(calculated-from data obtained from either free or forced vib

bhenolic on the

ture to a mold,

of gas from the
e traverse

to the

) In a standard
matrix is held
briod of time

ly to control

ry conditions
ration tests, in

shear, dompression, or elongation).
E:
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.
called "Squeeze Out" or "Horizontal Bleed".

May also be
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.
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3.5

(Continued):

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

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

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

EDGEWISE: Refers—to—ecutting—specin d—to—the—apphication—ofiload. The
load is app|lied edgewise when it is app11ed 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 mglding
plunger. Fpr injection molded specimens of square cross ‘section|this surface
is selected| arbitrarily; for laminates the edge is theDsurface perpendicular
to the Tamipae. (See also 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 suibable for electrica) Taminates
because of [its high resistivity. Also called electric glass.

EJECTION: Removal of the molded part firom the mold by mechanical means or
with comprejssed air.

EJECTION RAM: A small hydrauliciram fitted to a press to operate the ejector
pins.

ELASTIC DEFPDRMATION: Thecpart of the total strain in a stressed|body that
disappears upon removal (of the stress.

ELASTICITY:| That property of materials by virtue of which they tend to
recover thelir original size and shape after removal of a force causing
deformation. Sée-also viscoelasticity. See ISO 472.

ELASTIC LIMIL: he greate M3 i is capable o [aining
without permanent stra1n 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 nonrecoverable, deformation. See ISO 472.

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.

ELASTIC RECOVERY: = elastic extension divided by total extension
ELASTOMER: A material that substantially recovers its original shape and

size at room temperature after removal of a deforming force. See ASTM D 907
and ISO 472.
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ELASTOMERIC TOOLING:

3.5 (Continued):

A tooling system that uses the pressure

from the

thermal expansion of rubber materials to form composite parts during cure.

ELECTRIC

opposes a disruptive discharge.

electric

ELECTRICAL DISSIPATION FACTOR:

STRENGTH; DIELECTRIC STRENGTH:
It is measured by the intensi

field which will break down the dielectric. See IS0

The ratio of the power loss in

The property of a dielectric which

ty of the
472.

a dielectric

material to the total power transmitted through it; thus, the imperfection of

the dielgetrie

1 4+ +tha +aneant +h lace analp

ELECTROFDRMED MOLDS:
pattern pf the cavity.

mold to

ELECTROL
solvent,
due to i
electrol

ELEVATED
cured at

ELONGATI
length o
the orig

ELONGATI
specimen

ELUATE:
(MIL-HDB

ELUENT:
componen

Eaun +a +ha of o
L\-'uul vV it bull'd(»llla A\ " vile TVIJ ull:’lb-

A mold made by electroplating metalcen {1

Molten steel may then be sprayed'on th
increase its strength. Nickel is sometimes used for {
YTE: Any substance which, when dissolvediin water or
forms a solution that conducts electricity, the condy
onic dissociation of the dissolved substance. Also a
yte.

TEMPERATURE REPAIR: A repair using a resin system th
temperatures above 70 °C (160-°F).

DN ¢
[ a material stressed in_tension.

Deformation caused by)stretching. The fractional
(When expressed as

DN AT BREAK: Elongation recorded at the moment of rup
. often expressed as a percentage of the original leng

The liquidiemerging from a column (in liquid chromatg
K-17)

The/mobile phase used to sweep or elute the sample (s
Ls. ¥nto, through and out of the column.  (MIL-HDBK-17

EMC:
EMI/RFI:

EMISSIVITY:

Elastomeric molding tooling compound.

Electromagnetic/radio frequency interference

The ratio of the total heat radiating power of a

inal gauge length, it.i$§ called percentage elongation}.

he reverse
e back of the
his purpose.

other suitable

ctivity being
solution of an

at will be

increase in
percentage of
See SO 472.

ture of the
th.

graphy).

olute)

S

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 diss

imilar

materials such as oil and water, will produce a stable, homogeneous emulsion.

EMULSION
liquid.

A suspension of fine particles or globules of a lig
See ASTM D 907.

uid within a
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(Continued):

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. See ISO 472.

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:

ENDOTHERMIC: A chemical reaction which absorbs heat energyGis said to be
endothermi¢. A compound, the formation of which absorbs heat, is| an
endothermi¢ 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 systemscby the action of fapplicator
mechanisms |working in the mass. (Differentiated from foam particles in that
the entraiged air is not readily dissipated-and tends to give fallse viscosity
properties])

ENVIRONMENT: The aggregate of all .conditions (such as contamination,
temperature, humidity, radiation,.magnetic and electric fields, [shock, and
vibration) [that externally influerce 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 aEents or
other envifonments.

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

EPOXIDE: (ompound 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 gram
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. See ISO 472.

EPOXY SILANE FINISH: A finish applied to glass fiber for printed circuit
boards. Used on epoxy/glass prepregs.
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3.5 (Continued):

EQUATOR: In filament winding, the line in a pressure vessel described by the
Junction of the cylindrical portion and the end dome. Also called 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 i i i ton-

ERM: Elastic reservoir molding

ESC: Seée environmental stress cracking.
ESD: Electrostatic discharge - A large electrical potential |(4000 V or more)
moving from one surface or substance to another.“ ESD is also| an abbreviation
for eleg¢trostatic dissipation.

ESTER: |The reaction product of an alcoho¥ and an acid.

EUTECTI( MIXTURE: A mixture of two ori'more substances in such a ratio that
it has the lowest melting point of _any combination.

EVEN TENSION: The process whereby each end of roving is kept| in the same
degree ¢f tension as the other-ends making up that ball of roying. See also
catenary.

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

EXFOLIATION (METALLIC): With metals, especially some aluminum alloys,
exfoliation occurs due to corrosion. Exfoliation corrosion is a type of
intergrdnular corrosion. It occurs when corrosion at the gralin boundaries
below the_surface pushes up the metallic grains on the surface. Exfoliation
corrosigan-occurs most commonly on extruded sections.

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.
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3.6

(Continued):

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.

EXTENDERS: Low cost materials used to dilute or extend high cost resins
without extensive lessening of properties. See also fillers. See 1S0 472.

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~}aminates
that exhibift bending curvatures when subjected to extensiona®yloading.

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

EXTENSOMETER: A mechanical or optical device for{measuring linear strain due
to mechanidal stress.

F:

FAA: Federlal Aviation Administration

FABRIC: A material made of woven fibers or filaments.

FABRIC NONWOVEN: See nonwoven fabric.
FABRIC WOVEN: See woven fabric.

FABRICATING (FABRICATION):” The manufacture of products from molded parts,
rods, tubes], sheeting,‘extrusions, or other forms by appropriate|operations,
such as punching, cutting, drilling, and tapping. Fabrication ipcludes
fastening plarts together or to other parts by mechanical devices| adhesives,
heat sealing, welding, or other means.

FABRIC FILL FACE: That side of the woven fabric where the greatest number of
the yarns are perpendicular to the selvage.

FABRIC PREPREG BATCH: Prepreg containing fabric from one fabric batch,
impregnated with one batch of resin in one continuous operation.

FABRIC WARP FACE: That side of the fabric where the majority of the yarns
are parallel to the selvage.

FACE DIMPLING: Buckling of the compressive facing into a honeycomb cell.
ASTM C 274.

FACE WRINKLING: Buckling of the compressive facing into or away from the
core. ASTM C 274.
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FACINGS: (i) Skins and doublers in any layup. (ii) The outermost layer or
composite component of a sandwich construction, generally thin and of high
density, which resists most of the edgewise loads and flatwise bending
moments, synonymous with face, skin, and facesheet. ASTM C 274.

FADEOMETER: An apparatus for determining the resistance of resins and other
materials to fading. This device accelerates the fading by subjecting the
article to high intensity ultra-violet rays of approximately the same
wavelength as sunlight.

FADING: | Any lightening of an initial color possessed by any hateria].
Measured by accelerating the process by subjecting the materipl to high
intensify ultraviolet rays of approximately the same wavelength as sunlight.

FAILURE] An event which occurs when a material, device,equipment or system
ceases to perform its intended function acceptably.

FAIRING] A member or structure, the primary-function of which is to
streamline the flow of a fluid by producindg.a smooth outline gnd to reduce
drag, ag in aircraft frames and boat hullsi

FAN: In glass-fiber forming the fan_shape is that made by thp filaments
between |the bushing and the shoe.

FATIGUE] (i) The failure or decay of mechanical properties after repeated
applicatfiions of stress. Fatigue tests give information on thp ability of a
material to resist the development of cracks, which eventually bring about
failure [as a result of atlarge number of cycles. The phenomepon leading to
fracture under repeated\or fluctuating stresses having a maximum value less
than thg tensile strength of the material. Fatigue fractures|are
progresgive, beginning as minute cracks that grow under the agtion of the
fluctuatiing stress. See ISO 472. (ii) In composites the effect of cyclic
damage (fatigue)’ is manifested in different ways to metals e.g., splitting
and delgmination, matrix cracking and eventually fiber breakage. Although
the failuré-modes are different the failure of composites undgr cyclic
loading |fits the basic definition of fatique given in the firkt sentence of

(1).

FATIGUE LIFE: The number of cycles of deformation required to bring about
failures of the test specimen under a given set of oscillating conditions
(stresses or strains). See ISO 472.

FATIGUE LIMIT: The stress level below which a material can be stressed
cyclically for an infinite number of times without failure. See ISO 472.

FATIGUE RATIO: The ratio of fatigue strength to tensile strength. Mean
stress and alternating stress must be stated.

FATIGUE STRENGTH: The maximum cyclical stress a material can withstand for a
given number of cycles before failure occurs. The residual strength after
being subjected to fatique.
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(Continued):

FATTY ACID

natural fats and oils, for example stearic and palmitic acids.

FAYING SURFACE:

The surfaces of materials in contact with each

joined or about to be joined together full stop.

FEATHERING
as used in

FELT:
chemical a
cotton, gl

FIBER: A
is used sy
a finite 1
0.10 to O.
from a mol
Fibers can
no less th

FIBER AREA
dry cloth)
not includ

FIBER-COMP
physical p
phase. Th
retain its
matrix int

FIBER CONT
expressed
composite.

FIBER COUNE:

A fy

a scarf joint.

Made from fibers such as\as

tion, moisture, or heat.
ss, etc. See also batt.

eneral term used to refer to filamentary materials.

onymously with filament. It is a general, term for a
bngth that is at least 100 times its diameter, which i
|3 mm (0.004 to 0.005 in). In most case@svit is prepan
ten bath, spinning, or deposition on a.substrate. Seeq
be continuous or specific short lengths (discontinuou
in 3.2 mm (0.125 in). See ISO 472%

| WEIGHT (FAW): The weight of fiber per unit area in
material. The weight of resin, including finish on
pd in this value. Typicalounits are grams per square

DSITE MATERIAL: A material consisting of two or more
nases, in which a fibrous phase is dispersed in a cont
2 fibrous phase may be macro, micro, or submicroscopig
physical identity so that it could conceivably be ren
ict.

FNT: The<amount of fiber present in a composite. Thi
s a perecentage volume fraction or weight fraction of

An organic acid obtained by the hydrolysis (saponification) of

other and

The tapering of an adherend on one side to form a wedge section,

nical or
bestos,

Often fiber
filament with
s typically
ed by drawing
whisker.

s), normally

a prepreg (or
he fiber, is
meter.

discrete

inuous matrix
, but it must
oved from the

s is usually
the

The number of fibers per unit width of ply present

in a

specified section of a composite.

FIBER DIAMETER:

diameter of individual filaments.

FIBER DIRECTION:

the fiber with respect to a stated reference axis.

FIBERGLASS

continuous filament is a glass fiber of great or indefinite length.

The measurement (expressed in hundred thousandths) of the

The orientation or alignment of the Tongitudinal axis of

: An individual filament made by drawing molten glass. A

A staple

fiber is a glass fiber of relatively short length, generally less than 430 mm

(17 in), the length related to the forming or spinning process used.

A

general term having the same meaning as fiberglass reinforcement below.
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FIBERGLASS REINFORCEMENT: Material used to reinforce a resin matrix using
continuous or discontinuous glass fibers. Available as mat, roving, fabric,
etc., it is incorporated into both thermosets and thermoplastics.

FIBER-MATRIX INTERFACE: The region separating the fiber and matrix phases,
which differs from them chemically, physically and mechanically. In most
composite materials, the interface has a finite thickness (nanometers to
thousands of nanometers) because of diffusion or chemical reactions between
the fiber and matrix. Thus, the interface can be more properly described by
the ter i i i : i are applied to
the fibers or several chemical phases have well defined micrgscopic
thicknegses, the interfacial zone may consist of several‘dnterfaces.

FIBER ORIENTATION: Alignment of warp fibers in accordance wilth an
engineering drawing. Can also mean fiber alignmentlUin a nonwoven or mat
laminaté where the majority of fibers are in the-Same directifon, resulting in
a higher strength in that direction.

FIBER PATTERN: Visible fibers on the surface of laminates or] molding. The
thread $ize and weave of glass cloth.

FIBER-REINFORCED PLASTIC (FRP): A general term for a composite that consists
of a resin reinforced with cloth, tape, mat, or strands or any fiber form and
using any type of fiber.

FIBER SHOW: Strands or bundles of fibers that are not covered by plastic and
that are at or above the surface of a composite. See ISO 472.

FIBER SYSTEM: The type)and arrangement of fibrous material which comprises
the fiber constituent of an advanced composite. Examples of [fiber systems
are col]limated filaments or filament yarns, woven fabric, randomly oriented
short-fiber ribbens, random fiber mats, whiskers etc. (MIL-HDBK-17)

FIBER WASH:<{ Splaying out of woven or nonwoven fibers from the general
reinfor¢ement direction. Fibers are carried along with b]eeFing resin
during cure

FILAMENT: The smallest unit of a fibrous material. The basic units formed
during drawing and spinning, which are gathered into strands of fiber for use
in composites. Filaments usually are of extreme length and very small
diameter, usually less than 25 gm (1 mil). Normally, filaments are not used
individually. Some textile filaments can function as a yarn when they are of
sufficient strength and flexibility. See ISO 472.

FILAMENT WOUND: Pertaining to an object created by the filament winding
method of fabrication.
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(Continued):

FILAMENTARY COMPOSITES: A major form of advanced composites in which the
fiber constituent consists of continuous filaments. Filamentary composites
are defined here as composite materials composed of laminae in which the
continuous filaments are in nonwoven, parallel, uniaxial arrays. Individual
uniaxial laminae are combined into specifically oriented multiaxial laminates
for application to specific envelopes of strength and stiffness requirements.

FILAMENT WEIGHT RATIO: 1In a composite material, the ratio of filament weight

to the total weight of the composite.

FILAMENT WI
continuous
previously
winding, an
prescribed
surface of

required nymber of layers is applied, the wound form is cured an

removed. S

FILL: Yarn
called "wef

FILLER: A
physical, n
cost or den
additives.

FILLER PLY:
edge bands
Partial pli
assembly.
partial ply

FILLET: A
two adherer

NDING: A process for fabricating a composite structu
reinforcements (filament, wire, yarn, tape, or other)
impregnated with a matrix material or impregnated dur
e placed over a rotating and removable form orPmandre
way to meet certain stress conditions. Generally the

revolution and may or may not include end<closures. W

ee ISO 472.

oriented at right angles to the.-warp in a woven fabr
t" or "woof".

relatively inert substance-added to a material to alt
echanical, thermal, electvical, and other properties
sity. Sometimes the term is used specifically to mea
See also inert filler: See ASTM D 907 and ISO 472.

Partial plies_of ‘a Tay-up, usually located on honey
which do not extend on to any portion of the honeyco
es of a lay-up which run up to, but not on to a honey
Used to thicken the edge for countersunk screws or bo
used to'stabilize or fill a local area.

rounded filling of adhesive that fills the corner or
ts \are joined.

re in which

, either

ing the

1 in a

shape is a
hen the

d the mandrel

ic. Also

er its
pr to lower
n particulate

comb sandwich
mb surface.
comb sandwich
1ts. A

angle where

FILLING YARN:
fibers running perpendicular to the warp.

FILM:

The transverse threads of fibers in a woven fabri
Also called weft.

c. Those

A thin plane product of arbitrarily limited maximum thickness in which

the thickness is very small in proportion to length and width, generally

supplied in roll form.

FILM ADHESIVE:

See IS0 472.

A synthetic resin adhesive, usually of the therm

osetting

type, in the form of a thin, dry film of resin with or without a paper,
glass, or other carrier.

53 Distributed under license from the IHS Archive



https://saenorm.com/api/?name=a0922c60a8bb0d2d8defcf8824b0357b

SAE AIRx484Y 94 EN 7943725 0529707 T1ilL WM

SAE AIR4844

3.6 (Continued):

FINISH: Chemical finish applied to glass fibers to facilitate resin wetting,
resin bonding and good environmental performance of a cured laminate. Also
improves fabric handling. A dilute epoxy finish is sometimes used on carbon
fiber before prepregging. A number of finishes are used on glass-fiber
fabrics and tapes depending on the resin system to be used. In order to
ensure a good, durable bond it is absolutely essential that the glass to be
used has been treated with a finish compatible with the chosen resin system,
i.e., polyester, epoxy, phenolic, or other resin. Tables of resins and
suitable glass finishes are supplied by glass-fiber manufacturers.

FIRST-ORDER TRANSITION: A change of state associated with crystallization or
melting |[of a polymer.

FIXTUREY: See tooling.

FLAME RESISTANCE: Ability of a material to extinguish flame ¢nce the source
of heat [is removed. See also self-extinguishing-resin.

FLAME RETARDANTS: Certain chemicals that are used to reduce ¢r eliminate the
tendency of a resin to burn.

FLAME RETARDED RESIN: A resin compounded with certain chemicals to reduce or
eliminatle its tendency to burn.

FLAME SPRAYING: (i) Method of.applying an aluminum coating t9 nonconducting
compositie panels to provide lightning protection or electromagnetic shielding
to electironic components mounted behind the part. (ii) A method of applying
a plastijc coating in which finely powdered fragments of a plastic, together
with suitable fluxes, are projected through a cone of flame on to a surface.

FLAMMABLE: A volatile liquid or gas which has a flash point ¢f 30 °F (-1 °C)
or lowerl. Flammable is synonymous with inflammable.

FLAMMABI[LITY: " Measure of the extent to which a material will|support
combustijon.

FLASH: That portion of the charge which flows from or is extruded from the
mold cavity during the molding. Extra plastic attached to a molding along
the parting line, which must be removed before the part is considered
finished.

FLASH MOLD: A mold designed to permit the escape of excess molding material;
such a mold relies on back pressure to seal the mold and put the piece under
pressure.

FLASH POINT: The temperature to which a liquid must be heated before its
vapors will flash or burn momentarily when a small flame is applied. This
ignition will not take place unless there is also a spark or open flame.
There are several standard methods of determining flash point, most of which
are classified as "open cup" or "closed cup".
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FLASHBREAKER TAPE: This is a tape used around the edge of a bon
that any adhesive that spews out of the joint during curing can
removed. A spew or fillet can be beneficial to bond strength so
left in place if removal is not essential for cosmetic or other

FLAT LAY: (i) The property of nonwarping in laminating adhesive
adhesive material with good noncurling and nondistension charact

FLATWISE: Refers to cutting specimens and the application of lo
is applied flatwise when it is applied to the face of the origin

ded joint so
be easily

it should be
reasons.

s. (ii) An
eristics.

ad. The load
al sheet or

specimen. [See ISO 472

FLEXIBILIZ§R: An additive that makes a finished plastic more,fl
also plasticizer.

FLEXIBLE MQLDS:
casting plastics.
undercuts.

FLEXURAL MQDULUS: The ratio, within the elastic-limit, of the a
on a test gpecimen in flexure to the corresponding strain in the
fibers of the specimen.

FLEXURAL RIGIDITY: The quantity E x Igis known as the flexural
a beam and|is the Young’s Modulus of the material multiplied by
Inertia of |the cross section of the<beam. See textbooks for mor

FLEXURAL STRENGTH:

Molds made of rubber or elastomeric plastics, u
They can be stretched to remove clred pieces

The maximum.stress that can be borne by the

fibers in 3 beam in bending. The flexural strength is the unit
the maximum load before failure by bending, usually expressed in
unit area.

FLOAT: A place in the fabric where a warp or filling yarn exten
over the yarns with-which it should be interlaced.

FLOATING RQLLER PEEL TEST: See ASTM D 3167. The purpose of thi
is to provide _for the determination of the metal-to-metal peel s
adhesives Bhy-a method that will provide good reproducibility at
as at high, i
specimen preparation and testing.
relative peel resistance of adhesive bonds between one rigid adh
flexible adherend.
"T" peel test, even when adherends are of the same material and
thickness, the angle of peel may vary.

FLOW:
parts of a mold.
under continued load, usually at high temperatures.

(i) The movement of resin under pressure, allowing it to
(ii) The gradual but continuous distortion of
Also called

exible. See

sed for
with

pplied stress
outermost

rigidity of
the Moment of
e detail.

surface
resistance to
force per

ds unbound

s test method
trength of
lTow, as well
test

It provides for the determination of

erend and one

This method provides a fixed peel angle whereas in the

equal

fill all
a material
creep.

(i11) A qualitative description of the fluidity of an adhesive material

during the process of bonding, before the adhesive is set.

FLOW LINE: A mark on a molded piece made by the meeting of two
during molding. Also called striae, weld mark, or weld line.

flow fronts
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FLOW MARKS: Wavy surface appearance of an object molded from thermoplastic
resins, caused by improper flow of the resin into the mold.

FLUOROPLASTICS:
groups or other halogens replace hydrogen atoms in the carbon chain.

Polyolefin polymers in which fluorine, fluor

inated alkyl
This

structure has outstanding electrical properties, excellent resistance to
chemical attack, low coefficient of friction, excellent fire resistance,
exceptionally good performance at high and low temperatures, low moisture

absorption and outstanding weatherability.

FEP, PF!
high.

FLUTED (
between
consist
fibergla
as an al
a wax m3
of this
drained

FLUTES (
the skin

FOAM: S

FOAMED H
or intey
resin tg
them use
cellulay

’ bl 3 bl

ORE: An integrally woven reinforcement material cons
two skins in a unitized sandwich construction.!O Flute
of two fiberglass, or other nonconducting, sKins, sepa
ss tubes. The tubes are impregnated with:dresin and 1
ternative to honeycomb core. The shape of the tubes

ndrel which is melted out after the resin has cured.

method is that any water penetrating-’the skin is auto
away. Other varieties of fluted.core are also availa

RIENTATION:
S.

Direction of flutes, which are in direct

ee cellular plastic.

LASTICS: Resins in-sponge form, flexible or rigid, w
connected and density over a range from that of the s
0.030 g/cm’. (Compressive strength of rigid foams is
ful as core materials for sandwich constructions. Al
plastic, <the structure of which is produced by gases

the chemical interaction of its constituents.

F]uorgp]astics include PTFE,

derate. Cost is

isting of ribs

d core radomes
rated by square
aid side by side
is maintained by
The advantage
matically

ble.

contact with

ith cells closed
p1id parent
fair, making
50, a chemical
generated from

FOAMING [AGENT: Chemicals added to plastics and rubbers that generate inert
gases on heating, causing the resin to assume a cellular strugture.
FOAMING FILM ADHESIVE: An adhesive film used to join honeycomb core in

bonded assemblies.

Contains a foaming agent that produces an

ratio, usually between 2 and 3, during cure.

FOAM-IN-

PLACE:

expansion

Refers to the deposition of foams when the foaming machine

must be brought to the work that is "in place" as opposed to bringing the

work to
a mold,

FOD:
FORCE:

on the resin and causing it to flow.

the foaming machine. Also, foam mixed in a container
where it rises to fill the cavity.

Foreign object damage

and poured into

The male half of the mold that enters the cavity, exerting pressure

Also called punch.
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FOREIGN OBJECT: Any object that causes damage to an aircraft, e.g., stones
or other materials from a runway, tools left in an engine intake or other
material sucked in by the airflow. Hail impact and bird strikes are usually
considered separately and metallic or nonmetallic particles in an adhesive
which are not part of its formulation.

FP FIBER: Polycrystalline alumina fiber (AL,0,). A ceramic fiber useful for
high-temperature (1370 to 1650 °C, or 2500 to 3000 °F) composites.

FPF: First—pltyfaiture

FRACTURE: |The separation of a body. Defined both as rupture,of| the surface
without complete separation of laminate and as complete separatipn of a body
because of [external or internal forces.

FRACTURE DYCTILITY: The true plastic strain at fracture. (MIL-HDPBK-17)

FRACTURE STRESS: The true, normal stress on thexminimum cross-spctional area
at the beginning of fracture.

FRACTURE TQUGHNESS: A measure of the damage tolerance of a matepial
containing [initial flaws or cracks. Usediin aircraft structural|design and
analysis.

FRAT: Fibgr-reinforced advanced thitanium

FREE RADICAL: Compound which ‘contains at least one unpaired elegctron in
place of tHe more normal and more stable bond consisting of sharpd electrons

FREE-RADICAL POLYMERIZATION: A type of polymerization in which the
propagating species is-a long-chain free radical initiated by thpe
introductign of free'radicals from thermal or photochemical decomposition.

FREE WALL: | The portion of a honeycomb cell wall that is not conpected to
another cell.

FRP: See fiber-reinforced plastic.

FUMED SILICA: Trade Name CAB-0-SIL. Silica powder used as filler in epoxy
resins,

FUNGUS RESISTANCE: The resistance of a material to attack by fungi in
conditions promoting their growth.

FURANE PLASTICS: Dark colored thermosetting resins obtained primarily by the
condensation polymerization of furfuryl alcohol in the presence of strong
acids, sometimes in combination with formaldehyde or furfuryl aldehyde. The
term also includes resins made by condensing phenol with furfuryl alcohol or
furfuryl and furfuryl ketone polymers. The resins are available as liquids
ranging from low viscosity fluids to thick, heavy syrups which cure to highly
cross-linked, brittle substances. Also spelled "Furan". See ISO 472.
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(Continued):

FURFURAL RESIN: A synthetic resin of the thermosetting type obtained by the
condensation of furfural with phenol or its homologs. See ISO 472.

FUSIBLE: Capable of being melted and formed into a continuous adhesive film.
The property of adhesive melting in combination with substrate melting to
form a homogeneous mass at the interface.

FUZZ: Accumulation of short broken filaments after passing glass strands,
yarns, or rovings over a contact point. Often weighted and used as an
inverse i } .

FUZZBALLY: Loose or frayed fibers that have formed into apbal] and are
entwined either with the fabric or on the surface. A minor flizzball is loose
or fraydd fibers which are not raised above the fabric)surface.

GALVANIQ CELL: A cell made up of two dissimilar conductors in contact with
an electirolyte or two similar conductors inccontact with dissjmilar
electrollytes. More generally a galvanic cell converts energy|liberated by a
spontaneous chemical reaction directly ¥nto electrical energy

GALVANIC CORROSION: Corrosion associated with the current of|a galvanic cell
made up [of dissimilar electrodes.

SERIES: A Tist of metals, but including graphite, starting with the
ble (magnesium) and‘.ending with the most noble (platinum).

GALVANI
least n

GAP: In filament winding, the space between successive windings, which
windings| are usually(intended to lay next to each other. Separations between
fibers wWithin a filament winding band. The distance between adjacent plies
in a laytup of unidirectional tape materials.

GAP-FILL{ING ADHESIVE: An adhesive subject to low shrinkage in setting, used
as sealant.~An adhesive with sufficient viscosity to fill a gap and not run
out of it

GATE (In injection and transfer molding): The channel or orifice through
which material is injected from the sprue (or runner in a multicavity mold)
into a mold cavity. IS0 472.

GAUGE LENGTH: Length over which deformation is measured for a tensile or
compressive test specimen. The deformation over the gauge length divided by
the gauge length determines the strain. See ISO 472.

GEL: The initial jellylike solid phase that develops during the formation of
a resin from a liquid. A semisolid system consisting of a network of solid
aggregates in which liquid is held. See ISO 472.

GELATION: The point in a resin cure when the resin viscosity has increased
to a point such that it barely moves when probed with a sharp instrument.
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GELATION TIME: That interval of time, in connection with the use of
synthetic thermosetting resins, extending from the introduction of a catalyst

into a liquid adhesive system until the start of gel formation.
time under application of a specified temperature for a resin to reach a

solid state.

GEL COAT:

before lay-
laminate, and is usually used to improve surface appearance and bonding.

IS0 472.

GEL PERMEA
which the
penetrate

GEL POINT:

properties}

point on a
material w
to that po
solid stat

GENERALLY
in the dir
reference
orthotropi

anisotropic.

GEODESIC:
geodetic.

GEODESIC I
points in

GEODESIC-I
vessels, a

See IS0 472.

Also, the

A quicksetting resin applied to the surface of a mold and gelled

up. The gel coat becomes an integral part of the fin

[ION CHROMATOGRAPHY (GPC): A form of liquid chromatod
polymer molecules are separated by their ability'or in
the material in the separation column.

The stage at which a liquid begins to exhibit pseudg

This stage may be conveniently observed from the in
viscosity time plot. The point in alcure beyond whig
i11 no longer flow without breaking“déwn the matrix ng
int. The point at which the matri% transition from a
b takes place. See ISO 472.

DRTHOTROPIC PLY: (i) Is an.orthotropic ply where the
pction of the principal plane of elastic symmetry. (i
coordinate system does ‘not coincide with the ply axis
c ply. In this system-the stress/strain relation appe
See textbooks for’ detailed explanation.

L

The shortest distance between two points on a surface

BOTENSOID:
ts path.

Constant stress level in any given filamen

bOTENSOID CONTQUR: _In fi]amgnt wound reinforced plast

ished
See

raphy in
ability to

elastic
flection

h the

twork formed
fluid to a

loads are not
i) The

of an

ars

. Also called

t at all

ic pressure
desic paths

so that the filaments will exhibit uniform tensions throughout their length
under pressure loading.

GEODESIC OVALOID:

line.

A contour for end domes, the fibers forming a geodesic
The shortest distance between two points on a surface of revolution.

The forces exerted by the filaments are proportioned to meet hoop and

meridional

GERBER CUTTER:

stresses at any point.

cutting, kitting, and labelling prepreg fabric and tape plies.

GFRP (or GRP):

Glass Fiber Reinforced Plastic

A computer controlled reciprocating knife process for

59 Distributed under license from the IHS Archive



https://saenorm.com/api/?name=a0922c60a8bb0d2d8defcf8824b0357b

SAE AIRxuguy 9y B 7943725 0529713 215 W

SAE AIR4844

3.7 (Continued):

GLASS: An inorganic product of fusion that has cooled to a rigid condition
without crystallizing. Glass is typically hard and relatively brittle, and
has a conchoidal fracture. Any rigid noncrystalline solid, applied more

commonly to noncrystalline inorganic oxides than to noncrystalline polymers.

GLASS CLOTH: Conventionally woven glass fiber material. See also scrim.

GLASS FIBER: A fiber spun from an inorganic product of fusion that has
cooled to a rigid condition without crystallizing. A glass filament that has
been cu i } short length

are suitable for spinning into yarn.

GLASS FJLAMENT: A form of glass that has been drawn toca smalller diameter
and extreme length. Most filaments are less than 0.15)mm (0.005 in) in

GLASS FJLAMENT BUSHING: The unit through which 'molten glass [is drawn in
making glass filaments.

GLASS FINISH: A material applied to the.surface of a glass reinforcement to
improve [the bond between the glass and the plastic resin matrfix.

GLASS FLAKE: Thin, irregularly shaped flakes of glass, typicplly made by
shattering a thin-walled tube of @lass.

GLASS FORMER: An oxide that.fdrms a glass easily. Also, one| which
contrib]tes to the network ‘of silica glass when added to it.

GLASS, RERCENT BY VOLUME: The product of the specific gravity of a laminate
and the |percent glas§ by weight, divided by the specific gravjity of the
glass.

GLASS STRESS: \\In a filament-wound part, usually a pressure vpssel, the
stress ¢alculated using the load and the cross-sectional area|of the
reinforg¢ement only.

GLASS TRANSITION: The reversible change in an amorphous polymer or in
amorphous regions of a partially crystalline polymer from, or to, a viscous
or rubbery condition to, or from, a hard and relatively brittle one.

See IS0 472.
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(Continued):

GLASS TRANSITION TEMPERATURE (Tg):

The approximate midpoint of

temperature range over which the glass transition takes place:
silica fiber exhibit a phase change at approximately 955 °C (1750 °F) and

carbon/graphite fibers at 2205 to 2760 °C (4000 to 5000 °F).

the
glass and

The temperature

at which increased molecular mobility results in significant changes in the

properties

at which rigid behavior changes to a rubbery behavior.

of a cured matrix resin system or plastic fiber. It

is the point

Both fibers and resin

matrices have glass transition points but they are usually fairly widely
separated. However, in the case of po]yethy]ene and po]ypropy]ene fibers

their Tg v
below thei
versus tem
method of |

GLOSS: Th

GRANDFATHERED:

under a pr
GRAPHITE:

GRAPHITE F
and graphi;
carbon fibi

GRAPHITIZA]
temperatury
2480 °C (4
carbon to

and proper

GREENSTICK

hat cure well

1so, the inflection point on a plqt of modulus

E melting points. A 3
erature. The measured value of Tg depends to some e

fest. See ISO 472.

b shine, sheen or lustre of a dried film.

Certification of individuals thathare considered
or qualification program.

The crystalline allotropic form _of carbon.

[BER: A fiber made from a precursor by oxidation, can
Lization process (which provides a graphitic structure
Y.

[ION: The process of pyrolyzation in an inert atmosph
ps in excess of 1925-°C (3500 °F), usually as high as
500 °F), and sometimes as high as 2700 °C (4890 °F), d
ts crystalline~allotropic form. Temperature depends
Lies desired.

FRACTURE:~ Fracture where the crack does not go right

material but is deflected part-way through, allowing the remaind

cross sect

on to-deform elastically.

GREEN STRE

tent on the

qualified

bonization,

). See also

ere at

onverting

on precursor

through the
er of the

elastomer),

while not completely cured, to undergo removal from the mold and handling
without tearing or permanent distortion.

GREIGE, GRAY GOODS:
fiber before bleaching or dyeing:

GUIDE PIN:

GUIDE PIN BUSHING:

Any fabric before finishing, as well as any yarn or
therefore, fabric with no finish or size.

A pin which guides mold halves into alignment on closing.

mold is closed.

GUSSET:

of an object; the folded-in portion of a flattened tubular film.

The bushing through which the guide pin moves when the

A piece used to give added size or strength in a particular location
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HACKLES: Raised strips or striations on a fracture surface caused by an
array of small cracks produced during a shear failure.

HAND: The softness of a piece of fabric, as determined by the touch
(individual judgment).

HAND LAY-UP: The process of placing (and working) successive plies of
reinforcing material or resin-impregnated reinforcement in position on a mold

by hand.

HANDLING LIFE: The out-of-refrigeration time over which a material retains
its handleability.

HANDLING STRENGTH: A low level of strength initially ‘obtained by an adhesive
that alllows specimens to be handled, moved, or unclamped withput causing
disruption of the curing process or affecting bond strength.

K: (Hung filling yarn) A pick (fi}D yarn) caught on|a warp yarn
ducing a triangular shaped hole inthe fabric.

A substance or mixture added to a plastic compositjon to promote
ol the curing action by taking part in it. The term js also used to
e a substance added to control the degree of hardness|of the cured
ee also catalyst. See-ASTM D 907 and ISO 472.

The resistance tosurface indentation usually measured by the
penetration (ortarbitrary units related to the depth|of penetration)
nt point underya-given load using a particular instrument according
scribed procedure. See also Barcol hardness, Mohs hardness, Rockwell
, and Shorethardness.

HARNESS
harness"
(repeat

SATIN:.\ Weaving pattern producing a satin appearance.| "Eight-
means. the warp tow crosses over seven fill tows and Under the eighth
1y)~~ Also produced as four harness and five harness

HAT: A member in the shape of a hat.

HEAT-ACTIVATED ADHESIVE: A dry adhesive that is rendered tacky or fluid by
application of heat, or heat and pressure, to the assembly. See ASTM D 907.

HEAT BUILDUP: The rise in temperature in a part resulting from the
dissipation of applied strain energy, as heat or from applied mold cure heat.
Also caused by exotherm during resin cure. See also hysteresis.

HEAT CLEANED: A condition in which glass or other fibers are exposed to
elevated temperatures to remove preliminary sizings or binders not compatible
with the resin system to be applied.
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(Continued):

HEAT-CONVERTIBLE RESIN:
infusible and insoluble mass.

HEAT-DEFLECTION TEMPERATURE:
deflects a specified amount under a stated load.

Now called def

temperature under load (DTUL).

HEAT DISTORTION POINT:
a specified amount under a stated load.

Now called deflection t

HEAT-FAIL TEMPERATURE:

static loading in shear.

HEAT RESIS
resist the

HEAT SEALI
of heat an

HEAT SEALI
the adhere
adherent s

HEAT SINK:
critical e]
a metal pay

HEAT TREAT

ANCE:

G: A method of joining plastic films dy“simultaneous
pressure to areas in contact.

G ADHESIVE:

rfaces.

A contrivance for the absorption or transfer of heat]

ement or part.

't in a composite structure that will act as a heat si

NG:

HEATER BLA

temperatures, containing electrical heating elements.
Bonder" coptrol unit~to heat up repair areas to cure film adhesi

pregs.

HELICAL WINDING:

KET:

The temperature at which delamination. 0g

A thermoplastic film<adhesive that is me
t surfaces by heat application to one or both of the

Term used to. cover annealing, hardening, temperi

Rubber{ bTanket, often silicone rubber for highe

In filament-wound items, a winding in which a
advances along a helical path, not necessarily at a constant ang

See ASTM D 4498.

Bulk graphite is often used as a heat

Used with

A thermosetting resin convertible by heat into an

The temperature at which a standard test bar

lection

The temperature at which a standard test bar deflects

emperature.

curs under

The property or ability of plastics and’elastomers to
deteriorating effects of elevated temperatures.

application

1ted between
adjacent

away from a
sink. Also
nk.

ng, etc.
r

a "Hot-
ves and pre-

filament band

the case of a cylinder.

HERMETICALLY SEALED:
HETEROGENEOQUS :

Air tight closure by fusion etc.

A medium consisting of re
Note that n

nonhomogeneous materials are necessarily heterogeneous.

HEXA:

methylene for curing novolacs.

le except in

Descriptive term for a material consisting of dissimilar
constituents separately identifiable.
unlike properties separated by internal boundaries.

gions of
ot all

Shortened form of hexamethylenetetramine, a source of reactive
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HIGH-FREQUENCY HEATING: The heating of materials by dielectric loss in a
high-frequency electrostatic field. The material is exposed between
electrodes and is heated quickly and uniformly by absorption of energy from
the electrical field.

HIGH-PRESSURE LAMINATES: Laminates molded and cured at pressures not lower
than 6.9 MPa (1.0 ksi), and more commonly in the range of 8.3 to 13.8 MPa
(1.2 to 2.0 ksi).

HIGH PR
typical

y done under higﬁ pressures in a press. High pressun

d die molding,
e laminating is

not so ¢ommon as Autoclave molding.

HIGH PRESSURE MOLDING: A molding process in which theéJpressure used is
greater|than 6.9 MPa (1.0 ksi).

HIGH-PRESSURE SPOT: See resin-starved area.

HIGH TEMPERATURE, PRESSURE SENSITIVE TAPE: “.Tape used for a variety of
applications in composite fabrication processes. It will stick to another
material when it is applied under finger-tip pressure and it [is capable of
withstanding the high temperatures encountered during an autorlave cure. The
tape is|removed after the cure cycleis complete and is not a| part of the
final composite assembly. Tape used for various composite fabpication
purposeg, such as securing thermocouple wires.

HIP: Se¢e hot isostatic pressing.

HM: High-modulus

HMC: High-strengthimolding compound

HME: High-vinyl*modified epoxy

HOLOGRAM: _Three-dimensional photograph or image produced by finterference
between [two sets of coherent light waves.

HOMOGENEOUS: Descriptive term for a material of uniform composition
throughout. A medium that has no internal physical boundaries. A material

whose properties are constant at every point, that is, constant with respect
to spatial coordinates (but not necessarily with respect to directional
coordinates).

HOMOPOLYMERIZED:
only with itself.

A condition whereby a monomeric material is polymerized

HONEYCOMB: Manufactured product of resin-impregnated sheet material (paper,
glass fabric, and so on) or metal foil, formed into hexagonal-shaped cells.
Other cell shapes are produced. Used as a core material in sandwich
construction. See also sandwich constructions.
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HONEYCOMB SANDWICH ASSEMBLY: A structural composition consisting of
relatively dense, high strength facings (skin) bonded to a lightweight,
cellular honeycomb core. See Sandwich Construction.

HOOP STRESS: The circumferential stress in a material of cylindrical form
subjected to internal or external pressure.

HORIZONTAL BLEED: See Edge Bleed.

HOT HEAD TAPELA A—cof rg ! d e—ptacement process
for thermoplastic prepregs ut11121ng a gantry mounted hot shoe'tlo partially
consolidate each consecutive ply in a programmed orientation>and laminate

size.

HOT ISOSTATIC PRESSING: A process for fabricating certain metal| matrix
composites|{ A preform is consolidated under fluid pressure (usually an inert
gas) at high temperature and pressure in a pressure/vessel. Thils method can
also be uséd to consolidate ceramic materials which have no metal matrix.

HOT-MELT ADHESIVE: An adhesive that is applied in a molten state and forms a
bond after|cooling to a solid state. A bonding agent that achigves a solid
state and resultant strength by cooling,-as contrasted with other adhesives,
which achigeve the solid state through_evaporation of solvents or chemical
cure. A thermoplastic resin that functions as an adhesive when melted
between substrates and cooled. See ASTM D 907.

HOT-SETTING ADHESIVE: An adhesive that requires a temperature at or above
100 °C (212 °F) to set. See ASTM D 907.

HOT/WET PROPERTIES: The mechanical properties required of a composite or
bonded metal assembly ‘under prescribed conditions of temperature, time and
relative hymidity or-water immersion. Testing is usually carried out at a
specified {emperature after exposure to the required environment| for a

specified peried-.of time.

HOT WORKING:Z Any form of mechanical deformation processing carnied out on a
metal or alloy above its recrystallization temperature but below its melting
point.

HYBRID: A composite Taminate consisting of laminae of two or more composite
material systems. A combination of two or more different fibers, such as
carbon and glass or carbon and aramid, into a structure. Tapes, fabrics, and
other forms may be combined; usually only the fibers differ. See also
interply hybrid and intraply hybrid.

HYDRAULIC PRESS: A press in which the molding force is created by the
pressure exerted by a fluid.

HYDROBURST: Test in which a fluid is used to Toad a pressure vessel to
failure.
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3.9

HYDROCLAVE: An autoclave that uses water as its pressurizing medium.

HYDROGEN BONDING: See Reference 2.15. Hydrogen bonding is a very important
mechanism for intermolecular attraction and therefore adhesion. Hydrogen
bonding is due to the strong interaction of hydrogen attached to one atom
(such as oxygen, nitrogen, or carbon) by a polar covalent bond with an
adjacent atom of high electronegativity (such as oxygen, nitrogen, or one of
the halogens).

Reaction between ions of a
either acidic or alkaline.

ing—the addition of

HYDROLY of s subetanca—invelvin
salt and ions of water forming a solution

water.
which i$

HYDROMECHANICAL PRESS: A press in which the moldingForces |are created
partly by a mechanical system and partly by an hydraulic system.

HYDROPHILIC: Having an attraction for water. . Capable of adsprbing or
absorbing water. Easily wetted by water.

HYDROPH
opposite

OBIC: Capable of repelling water.? Poorly wetted by water. The
of hydrophilic.

HYDROPRQOF: Test in which a fluid.is used to carry out a proof loading
requirement for a pressure vessel:

HYGROSC

DPIC: Capable of attracting, absorbing, and retaining atmospheric
moisture.

HYGROTHERMAL EFFECT: (Change in properties due to moisture adsorption and
temperature change.

HYSTERE$IS: Thelenergy absorbed in a complete cycle of loading and
unloading. This energy is converted from mechanical to frictlional energy
(heat).

IGNITION LOSS: The difference in weight before and after burning. As with
glass, the burning off of the binder or size.

IMMISCIBLE: With respect to two or more fluids, not mutually soluble;
incapable of attaining homogeneity.

IMPACT DAMAGE: Damage from foreign object (other than ballistic).

IMPACT STRENGTH: The ability of a material to withstand shock loading. The
work done in fracturing a test specimen in a specified manner under shock
loading.
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(Continued):

IMPACT TEST:
bar by an impulse load.

Charpy impact test.

IMPACT VALUE:

sheared b

ft-1bf/in®.

IMPREGNATE
resin.

IMPREGNATO
resin. Ge
a set of a

IMPREGNATE
prepreg.

INCLUSION:
material o
Inclusions
energy fie
Visible fo

INDENTATIO
indentatio
a material

INERT ATMO
or react w

INERT FILL
through ph

INFRARED:
range and

a single blow from a testing machine hammer.
See ASTM D 950.

Measure of the energy necessary to fracture a standard notched
See also izod impact test, reverse impact test, and

The energy absorbed by a specimen of standard design when
Expressed in J/m° or

: In reinforced plastics, to saturate the reinforcement with a

R: A mechanical device for wetting or impregnating fa
nerally consists of a trough through which the .fabric
Hjustable scraper bars to remove excess resin.

D FABRIC:

A physical and mechanical discontinuity occurring wi
r part, usually consisting of solid, encapsulated forg
are often capable of transmitting some structural sty
Ids, but in a noticeably different degree from the par
reign material such as particles, chips and films. Seg

N HARDNESS: Hardness evaluated from measurements of g
n depth caused by pressing a specified indentor into t
with a specified force.

SPHERE: The useof a gas (usually nitrogen) that does

FR: A material added to a plastic to alter the end-if
ysical-rather than chemical means.

Part of the electromagnetic spectrum between the vis]

A fabric impregnated with a synthetic resin.

ith ultraviolet 1ight in a curing chamber, in place of

the radar range. Radiant heat is in this range, and i

brics with
is drawn and

See also

thin a

ign material.
esses and
ent material.
e also voids.

rea or

he surface of
not absorb
oxygen.

em properties

ble Tight
nfrared

heaters are frequently used in the thermoforming and curing of plastics and

composites. Infrared analysis is used for identification of polymer
constituents.

INHIBITOR: A substance that retards a chemical reaction. A material added
to a resin to slow down curing. Also used in certain types of monomers and
resins to prolong storage life. Synonym for retarder. See ASTM D 907 and
1S0 472.

INHOMOGENEOUS: Consisting of more than one phase, e.g., discrete regions of

different materials.

INITIAL MODULUS:

strain or

load-elongation curve. See also Young’s modulus.

The slope of the initial straight portion of a stress-
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3.9 (Continued):

INITIAL STRAIN: The strain produced in a specimen by given loading
conditions before creep occurs.

INITIAL (INSTANTANEOUS) STRESS: The stress produced by force in a specimen
before stress relaxation occurs.

INITIATOR: Sources of free radicals, often peroxides or azo compounds. They
are used in free-radical polymerizations, for curing thermosetting resins, as
cross-1inking agents for elastomers and polyethylene, and for polymer

modi ficatien—See— 180472~

INJECTION MOLDING: Method of forming a plastic to the desired shape by
forcing fthe heat-softened plastic into a relatively cool'tavity under
pressure|. The production of a composite component by the injection of resin
or a fiber/resin mix into a closed mold.

INNER SKIN: That side of the part which is cured’/against the |vacuum bag.

INORGANIL:
compound
such as

and comp

Designating or pertaining to the.chemistry of all |[elements and
not classified as organic. Matter other than animal or vegetable,
arthy or mineral matter. Applies to the chemistry of all elements
unds not classified as organic:
INORGANIL PIGMENTS: Natural or synthetic metallic oxides, sulfides, and
ts that impart heat and Tight stability, weathering resistance,
d migration resistance’ to plastics.
INPLANE LOADS: Loads whigch- are parallel to the facings. ASTM C 274.
INSERT:
other ma
is compl
synonymo

(i) An integral part of a plastic molding consisting |of metal or
erial that'may be molded or pressed into position affer the molding
ted. (i3) Apparatus placed into the sandwich for attaching items;
s with{hard points. ASTM C 274. (iii) In the case qf floor panels
and others where high shear loads have to be carried through tthe panel to
surroundfing structure, special inserts are used to ensure that the required
loads cap“be transmitted.

INSERT PIN: A pin which keeps an inserted part (insert) inside the mold by
screwing or friction; it is removed when the object is being withdrawn from
the mold. See ISO 472.

INSTRUCTOR: The Instructor shall meet the requirements of the appropriate
Regulatory Agency and have the necessary skills and knowledge to plan,
organize, and present classroom, laboratory, or on-the-job training programs
of instruction, in accordance with approved course outlines. The individual
shall be thoroughly familiar with the theory and practical applications of
composite and bonded structure repair techniques as utilized by industry.
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3.9 (Continued):

INSULATION RESISTANCE: The electrical resistance between two conductors or
systems of conductors separated only by insulating material. The ratio of
the applied voltage to the total current between two electrodes in contact
with a specified insulator. The electrical resistance of an insulating
material to a direct voltage.

INSULATOR: A material of such Tow electrical conductivity that the flow of
current through it can usually be neglected. Similarly, a material of low
thermal conductivity, such as that used to insulate structural shells.

INTEGRAL Cf
structural
bonding or
up and cur
ribs, and

DMPOSITE STRUCTURE: Composite structure in which several
elements, which would conventionally be assembled-together by
mechanical fasteners after separate fabrication,"are |instead laid
pd as a single, complex, continuous structure, @or example, spars,
bne stiffened cover of a wing box fabricated'as a sindle integral

part. The
not assemb

be co-cured.

INTEGRALLY
use of ele
integrally
for thick

ttrical heaters such as cal rods®

sections, to provide high heat-up rates, or to permit

term is sometimes applied more loosely to<{any composi
ed by mechanical fasteners. All or some/parts of the

HEATED: A term referring to toold@ng that is self-hed
Most hydroclave tod

heated. Some autoclave tooling is integrally heated

te structure
assembly may

ting, through
ling is

to compensate
processing at

a higher temperature than is otherwise possible with the autocldve.

INTEGRAL SI
relatively

INTERFACE:

distinguishable media.

or finish.
laminating

INTERFEREN
an externa

CIN FOAM: Urethane foam with a cellular core structuy
nonporous skin.

The boundary or surface between two different, physi
On fibers, the contact area between fibe

In a laminate, the contact area between the reinforg
resin.

part. Dis

CE FITS: A joint or mating of two parts in which the
diménsion larger than the internal dimension of the\
Lension of the female by the male creates a stress, w

the bonding force for the joint.

INTERLAMINAR:

Descriptive term pertaining to an object (voids,

e and a

cally
rs and sizing
ement and the

male part has
mating female
ich supplies

etc.), event

(fracture, etc.), or potential field (shear stress, etc.) referenced as
existing or occurring between two or more adjacent laminae.

INTERLAMINAR SHEAR:

Shearing force tending to produce a relative

displacement between two laminae in a Taminate along the piane of their

interface.

INTERLAMINAR SHEAR STRENGTH (ILSS):
that a laminated material can resist.

See ASTM D 2344.

The maximum shear stress between layers
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3.9 (Continu

ed):

INTERMEDIATE BEARING STRESS: The bearing stress at the point
load-deformation curve where the tangent is equal to the bearing stress
divided by a designated percentage (usually 4%) of the original hole

diameter.

INTERMEDIATE TEMPERATURE SETTING ADHESIVE:

temperature range from 30 to 100 °C (87 to 212 °F).

on the bearing

An adhesive that sets in the

INTERNAL ADHESIVE STRESS: Stress crea@ed within an adhesive layer by the

movement
expansig

INTERNAT
magnitug
indentoy
1S0 472

INTERPHA
adherent
adherent
process
the Tami

INTERPLY
differen

INTRALAM
(fractun
entirely

INTRAPLY,
specifid

IPA: Is
as a les

n of the adhesive layer.

raction or

IONAL RUBBER HARDNESS DEGREE (IRHD): A measurecof hafpdness, the
e of which is derived from the depth of penetration of a specified
into a test piece under specified conditions. See IS0 1382 and

SE: The boundary region between a bulk resin or polymer and an

in which the polymer has a high dégree of orientatio
on a molecular basis. It plays.-a’major role in the
between the bulk of the adhesivé-and the adherent or
nate matrix resin.

HYBRID: A composite in which adjacent laminae are c
t materials.

INAR: Descriptive term pertaining to an object (void
e, etc.), or potential field (temperature gradient, e
within a single-Tamina without reference to any adja

HYBRID: .Avcomposite in which different materials ar
layer or/band.

opropylalcohol (or isopropanol, or 2-propanol). A wi
s_hazardous replacement for MEK, or Acetone. It isr

"F1ammab

h to the
load transfer
Lhe fiber and

pmposed of

5, etc.) event
fc.) existing
cent laminae.

b used within a

pe solvent used
ited as

1e” with a flash point of 53 °F (11.7 °C) and js toxi

by inhalation

and ingestion.

IPC: Illustrated Parts Catalogue. Provided by aircraft manufacturers.
IRRADIATION: As applied to plastics, the bombardment with a variety of
subatomic particles, usually alpha-, beta-, or gamma-rays. Used to initiate

polymerization and copolymerization of plastics and in some cases to bring
about changes in the physical properties of a plastic.

IRREVERSIBLE: Not capable of redissolving or remelting. Descriptive of
chemical reactions which proceed in a single direction and are not capable of

reversal

(as applied to thermosetting resins).

Distributed under license from the IHS Archive
- Ju -



https://saenorm.com/api/?name=a0922c60a8bb0d2d8defcf8824b0357b

SAE AIRx4au44 Sy EN 7943725 0529724 OTO M

SAE AIR4844

3.9

(Continued):

ISOCYANATE

organic isocyanates with other compounds.

PLASTICS:

Plastics based on resins made by the condensation of
Generally reacted with polyols on

a polyester or polyether backbone molecule, with reactants being joined

through the formation of the urethane linkage.
urethane plastics.

ISOSTATIC PRESSING:

See IS0 472.

See also polyurethane and

Pressing powder under a gas or liquid so that pressure

is transmitted equally in all directions, for example, in sintering.

ISOTROPIC:
properties

ISOTROPIC
in all dir

ISOTROPIC
sheet of m

170D IMPAC
is held at
measured.

3.10 J:

3.11

JOGGLE:
section o
to step o

JOINT, BO
together
parts are

K:

K FACTOR:
passes th

of an isotropic material are independent of the axis

| AMINATE:
pctions.

A laminate in which the strength properties
Difficult to achieve. See quasi-isotropic.

PLY: A ply with similar properties in all<directions,
btal or other material with similar properties in all

I TEST: A test for shock Toading inwhich a notched s
one end and broken by striking, and the energy absorl

The projecting or retreating surface of a formed part,
f a tool that forms a.joggle. An offset formed in a
ver or jog over another part.

DED:
ith a Tayer (0of adhesive.
bonded together.

That part-of a structure at which two adherents
The point in a structure at

The“coefficient of thermal conductivity. The amount

rough a unit cube of material in a given time when the

in temperature of two opposite faces is 1°.

KAPTON:

Lightweight, resists hydraulic fluids.

Heat resistant. Good 1

temperature performance.

KERF:
etc.

KEVLAR:

Du Pont company name for an aramid fiber.

An organic

asured
of testing.

are the same
j.e., a
directions.

pecimen bar
ed is

or the
art or tool
are held

which two

of heat that
difference

Du Pont Trade Name for Polyimide Film (HPF) - Low smoke and flame.

ow

The width of a cut made by a saw blade, torch, water jet, laser beam,

polymer

composed of aromatic polyamides having a para-type orientation (parallel

chain extending bonds from each aromatic nucleus).

Has good impact

resistance, low density, high strength and low radio frequency attenuation.

Absorbs some moisture.

See aramid.
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3.12

(Continued):
KINK: A yarn that has doubled back on itself to form a Toop in the yarn.
KNITTED FABRICS: Fabrics produced by interlooping chains of yarn.

KNOOP HARDNESS: Hardness that is measured by calibrated machines that force
a rhomb shape, pyramidal diamond indentor having specified edge angles under
specified conditions into the surface of the test material; the long
diagonal is measured after removal of the load. The microhardness Knoop
tester uses a relatively small load to measure surface hardness.

KNUCKLE AREA: The area of transition between sections of different geometry
in a f{lament-wound part, for example, where the skirt joins|the cylinder of
the pressure vessel. Also called Y-joint.

K-SAMPUE DATA: A collection of data consisting of(values observed when
sampling from k-batches.

L:

LACK OF FILL OUT: Characteristic of an_area, occurring usually at the edge
of a Tgminated plastic, where the reinforcement has not been|wetted with
resin.

LACQUER: Solution of natural orn_synthetic resins in readily|evaporating
solvenys, used as a protective.coating.

LAMINA] A single ply or layer in a laminate made up of a series of layers
(organic composite). Awflat or curved surface containing unfdirectional
fibers |or woven fibersiembedded in a matrix (metal matrix composite).

LAMINAB: Plural .of.-lamina.

LAMINATE (noun): A product made by bonding together two or pore layers
(plies) of material. See also bi-directional laminate and upidirectional
laminafle, \quasi-isotropic and isotropic laminate. See ASTM D 907 and
ISO 477.

LAMINATE (verb): To unite laminae with a bonding material, usually with
pressure and heat (normally used with reference to flat sheets, but also
rods and tubes). See ASTM D 907.

LAMINATE COORDINATES: A reference coordinate system (used to describe the
properties of a laminate), generally in the direction of principal axes,
when they exist.

LAMINATE ORIENTATION: The configuration of a cross-plied composite laminate
with regard to the angles of cross-plying, the number of laminae at each
angle, and the exact sequence of the Tamina lay-up.

LAMINATE PLY: One fabric-resin or fiber-resin layer of a product that is
bonded to adjacent layers in the curing process.

. Distributed under license from the IHS Archive
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(Continued):

LAMINATED

MOLDING:

A molded plastic article produced by bonding together,

under heat and pressure in a mold, layers of resin-impregnated laminating
reinforcement; also called "laminated plastics".

LAMINATION:

laminate.

LAMINATION SEQUENCE:
the tool surche.

sequence.

LAP:
windings,
one adhere

LAP JOINT
bonding th

LAP SHEAR
Aluminum 4
test can b
the standa
(12.7 mm)
ASTM D 314

LATENT CUR
room tempe

LATEX: A
insoluble
secreted b
the plant,
Hevea late
of a dispe
See ISO 47

In flilament winding, the amount of overlay between sugces

The process of preparing a laminate.
See ASTM D 907.

—PHes—are—taidup—Fromthetoelsurfaceout——

usually intended to minimize gapping. In bonding, th

nt covers another adherent.

A joint made by placing one adherent partly over an
e overlapped portions. See ASTM D 907.

TEST: This is carried out to ASTMDo1002 and Referen
11oy adherends of a standard thickness are normally u
e adapted for use with other materials including comp
rd test 1 in wide (25.4 mm) sheets are overlapped by
and pulled at a specified crosshead speed. See also
5, and ASTM D 3166 (fatigue test).

ING AGENT:
rature but rapid cure at elevated temperatures.

generic term describing any of many stable dispersion
resin particles in a water system. A milky juice, ot
y certain . plants in special cells usually present in

Rubber{latexes from different plants vary widely in
x, of greatest interest, is thin and white 1ike milk
rsion-of rubber in an aqueous serum containing other
2.

Also any layer in a

Composite lay-up usually begins with the ply nearest
Each_successive ply is then stacked or nested in

sive
b distance

bther and

ce 2.15.

sed but the
psites. In
1/2 in

ASTM D 3164,

A curing.agent that produces lTong-term stpbility at

5 of
her than sap,

pll parts of

properties.
and consists
substances.

LATTICE PATTERN:

open voids.

LAY: (1)

(2)

LAY-UP:

A pattern of filament winding with a fixed arrangement of

In glass fiber the spacing of the roving bands on the roving

package expressed in the number of bands per inch.

In filament winding the orientation of the ribbon with some

reference, usually the axis of rotation.

(i) The reinforcing material placed in position in the mold.

(ii) The process of placing the reinforcing material in position in the

mold. (ii
component
composite

i) The resin-impregnated reinforcement. (iv) A descr
materials, geometry, etc., of a laminate. (v) A stac
materials that forms either a cured or uncured part.

iption of the
kup of
(BDS 1330)

(vi) A process of fabrication involving the assembly of successive layers of
resin impregnated material.

- 73 Distributed under license from the IHS Archive



https://saenorm.com/api/?name=a0922c60a8bb0d2d8defcf8824b0357b

SAE AIRxu4844 9y EE 7943725 0529727 40T M

SAE AIR4844

3.12 (Continued):

LAYERED LAMINATE: When two or more plies, either of the same or different
materials, are bonded and stacked one on top of the other to act as a single
structural layered element, then this structural element is called a layered
laminate.

L-DIRECTION: The ribbon direction, that is, the direction of the continuous
sheets of honeycomb.

LENGTHWISE DIRECTION: Refers to cutting specimens and the application of
loads. 5 i i i ! he long axis.
For other shapes of materials that are stronger in one diréection that in the
other lengthwise is the direction that is stronger. Foromaterials that are
equally strong in both directions lengthwise is an arbitrari]y designated
directilon that may be with the grain, direction of flow in manufacture,
longer [direction, etc.

LEVEL WINDING: See circumferential winding.

LINEAR [EXPANSION: The increase of a given<dimension, measured by the
expansilon or contraction of a specimen or’component subject to a thermal
gradient or changing temperature. See*also coefficient of thermal
expansifon.

LINER: |[In a filament-wound pressure vessel, the continuous, usually flexible
coating on the inside surface.of the vessel, used to protect|the laminate
from chemical attack or to_prevent leakage under stress.

LIQUID [COUPLANT: Liquid. interface between a transducer and the subject of a
nondestructive inspection.

LIQUID |CRYSTAL POLYMER: A newer thermoplastic polymer that js melt
processable and<{develops high orientation in molding, with resultant tensile
strength and high-temperature capability that is notably improved. First
commerdial availability was as an aromatic polyester. With or without fiber
reinforcement.

LIQUID METAL INFILTRATION: Process for immersion of fibers in a molten
metal bath to achieve a metal matrix composite: for example, graphite fibers
in molten aluminum.

LIQUID RESIN: An organic, polymeric liquid that becomes a solid when
converted to its final state for use.

LIQUID SHIM: Material used to position components in an assembly where
dimensional alignment is critical. For example, epoxy adhesive is
introduced into gaps after the assembly is placed in the desired
configuration.

LIQUIDUS: The maximum temperature at which equilibrium exists between the
molten glass and its primary crystalline phase.
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(Continued):

LIMIT LOAD: Limit loads are the maximum loads anticipated on a
during its service life. The aircraft structure shall be capab
supporting the limit loads without suffering any detrimental pe
deformation. For all loads up to the "limit" loads the deforma
such as not to interfere with the safe operation of the aircraf
LMC: Low pressure molding compound

LOAD: The force applied to the specimen at any given time.
See ASTM P—4627-

LOAD-DEFLECTION CURVE: A curve in which the increasing tensjion
compressipn, or flexural loads are plotted on the ordinate™axis
deflectiops caused by those loads are plotted on the abscissa 3
LOCUS OF FAILURE: Site of failure.
LOFTING:

aircraft

departmen
at partic
planes an

The drawing of lines from the basic geometry drawing
(full scale) on metal to make a master layout for use
ts. A loft will show sections through the aircraft gi
ilar points. It will show buttock lines, water lines
i provides the master profiles-from which tools and pd

LOGNORMAL
probabili
falls bet
normal di
natural (

DISTRIBUTION: A probability distribution for which t
Ly that an observation ‘selected at random from this pg
ween "a" and "b" (0 <:a’< b < B) is given by the area
stribution between tog a and log b. The common (base
pase e) logarithm.may be used. MIL-HDBK-17.

LONGITUDINAL: (i) Aldng the length of material. (ii) In the (

LONGOS: Low angle/helical or longitudinal windings.
LOOM STATE: Most reinforcement fibers as supplied by the manuf
a small amount of SIZE on their surface, designed to reduce fil
and facili i i i i

supplied untreated are described as "loom state".

LOOP TENACITY: The tenacity or strength value obtained by pull
loops, as two links in a chain, against each other in order to
the susceptibility that a fibrous material has for cutting or ¢
itself; loop strength.

LOOSE PICK: (Loose filling yarn) A filling yarn which is not
the surrounding fabric usually caused by insufficient tension.

LOSS FACTOR: The product of the dissipation factor and the die
constant of a dielectric material.

LOSS MODULUS:
when a material is deformed.

n aircraft

le of

rmanent

tion shall be
t.

-

and the
Xis.

for the

by tooling
ving profiles
and reference
rts are made.

he
pulation
under the
10) or the

° direction.

acturer have
ament damage
se fibers and

ing two
demonstrate
rushing

flush with

lectric

A damping term describing the dissipation of energy into heat
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3.13

(Continued):

LOSS ON IGNITION: Weight loss, usually expressed as percent of total, after
burning off an organic sizing from glass fibers, or an organic resin from a
glass fiber laminate.

LOSS TANGENT: See electrical dissipation factor.

LOT: (i) A specific amount of material produced at one time using the same
process and the same conditions of manufacture, and offered for sale as a
unit quant1ty (11) (Prepreg mater1a1) One batch of prepreg material or a
portion—o e—be . pped—to—d > or—aceeptance at one
time. |A 1ot may be one or more ro]]s of mater1a1 but cannot! exceed the
amount [of material produced in the batch the rolls are taken from.

LOW PRESSURE LAMINATES: In general, laminates moldedrand cured in the range
of pressures from 2760 kPa (400 psi) down to and including pressure obtained
by the|mere contact of the plies.

LOW PRESSURE MOLDING: The distribution of relatively uniform low pressure
[0.2 k$i (1.4 MPa) or less] over a resin-bearing fibrous assembly of
cellulgse, glass, asbestos or other material, with or without application of
heat from an external source to form a“structure possessing definite
physical properties.

LOW (ROOM) TEMPERATURE REPAIR: .A repair using a resin system that can be
cured at temperatures not to exceed 70 °C (160 °F).

LPF: Last ply failure

LUBRICANT: A materialyadded to most sizings to improve the handling and
proces$ing properties of textile strands, especially during weaving.

M:

MACERATE: (TJo chop or shred fabric for use as a filler for a molding resin.
The molding“compound obtained when so filled.

MACRO: In relation to composites, denotes the gross properties of a
composite as a structural element but does not consider the individual
properties or identity of the constituents.

MACROMECHANICS: Is the study of a composite material as a whole and does
not differentiate between the constituents (fibers and resin).

MACROSCOPY: Interpretation using only the naked eye, or magnification no
greater than 10x.

MACROSTRAIN: The mean strain over any finite gage length of measurement
that is large in comparison with interatomic distances.
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(Continued):

MANDREL: The core tool around which resin-impregnated paper, fabric, or
fiber is wound to form pipes, tubes, or structural shell shapes, usually by
the filament winding process. See ISO 472.

MARK-OFF: (i) Visual evidence of interior details on the outer surface of a
bonded assembly. (ii) Visual impression in a repair laminate caused by
thermocouples or other items.

MASKING: (i) A tape or sheet material used to protect the masked area from
chemical . i i ; basis. It
is easily|removable after the treatment has been completed. | (i[i) Masking
tape used|to protect acrylic and other plastic sheeting must use an adhesive
which doeg not itself damage the plastic in either short. or long-term
storage. |(iii) Some special masking tapes are supplied;Owhich [can be used
to protect treated surfaces between treatment and adheésive bondling or
painting.| Such tapes must leave no residue that could reduce adhesion when
they are removed.

MASTER: pattern whose contours are the absglute and final coptour
definition of a part or assembly. Tooling-fmasters are most generally made
from tooling plaster but can also be made“of composite materiall.

MAT: A fibrous material for reinforced plastic consisting of randomly
oriented ¢hopped filaments, short .fibers (with or without a carrier fabric),
or swirled filaments loosely held-together with a binder. Avai[lable in
blankets ¢f various widths, weights, and lengths. Also, a sheet formed by
filament winding a single-hoop’/ply of fiber on a mandrel, cutting across its
width and|laying out a flat sheet.

MAT BINDER: Resin applied to glass fiber and cured during the manufacture
of mat, used to hold._the fibers in place and maintain the shapeg of the mat.

MATCHED METAL MOLDING: A reinforced plastics manufacturing process in which
matching male<and female metal molds are used (similar to compression
molding) to-form the part, with time, pressure, and heat.

MATERIAL ACCEPTANCE: The testing of incoming material to ensure that it
meets requirements.

MATERIAL QUALIFICATION: The procedures used to accept a material by a
company or organization for production use.

MATERIAL SYSTEM: A specific composite material made from specifically
identified constituents in specific geometric proportions and arrangements,
and possessed of numerically defined properties.

MATERIAL VARIABILITY: Any source of variability due to variations in the
spatial, consistency, mechanical or physical properties, chemical content or
processing aspects of a material. See also MIL-HDBK-17.
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MATRIX:

fiber system of a composite is imbedded.

resins

MATRIX

3.13 (Continued):

The essentially homogeneous resin or polymer material in which the

Both thermoplastic
may be used, as well as metals, ceramics, and glasses.

DOMINATED PROPERTIES:

and thermoset

Those mechanical properties that depend

heavily on the strength and stiffness of the matrix, its compatibility or
bondability to the fibers, and its ability to support the fibers so that

they ca

n continue to carry load. Short beam shear and compre

ssion strength

fall into this cqtegory. Matrix dominated properties are a]so very

sensiti
distrib

MEAN:

MECHANI
the par

MECHANI
Mechani

MECHANI
with el
involvi

MECHANI
formed

MEDIAN:

MEK: M
cleanin
surface
epoxy a
as "Ser
procure

MEKP:

MELT:
See als

MELTING

b}

ution.

bee Sample Mean and Population Mean. MIL-HDBK-17.

CAL ADHESION: Adhesion between surfaces in which the
Ls together by interlocking action.

CAL PRESSURE: A pressure applied by -other than fluid
cal pressure may be applied by deadweight, press, jack

CAL PROPERTIES: The properties of a material that are
astic and inelastic reaction when force is applied, o
ng the relationship between. stress and strain. (MIL-H

CALLY FOAMED PLASTIC:
py the physical incorporation of gases.

A _cellular plastic in which thd
See IS0 472.
See Sample Median'and Population Median. MIL-HDBK-1]
bthylethylketone. Also known as 2-butanone. A wipe s
j composite'surfaces prior to bonding. Also used for

5 prior to~other treatments. Used as a diluent in son
lhesives_and primers. Some evidence of toxicity in an

1 to~ASTM D 740.

ously Flammable" with a flash point of 20 °F (- 7 °C).

} and fiber

adhesive holds

means.
s, clamps etc.

associated
the properties
DBK-17)

cells are

7.

olvent used for
cleaning metal
e sprayable
imals. Classed
May be

Methyl ethyl ketone peroxide, a catalyst for polyester

(i) A charge of molten metal. (ii) A charge of molten
o liquid metal infiltration.

RANGE: Thermoplastics whose makeup includes a distri

resins.

plastic.

bution of

moiecular weights which will not have a well defined melting point, but have

a melti

MER: T

ng point.

he repeating structural unit of any polymer.
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(Continued):

MESOPHASE: An intermediate phase in the formation of carbon from a pitch
precursor. This is a liquid crystal phase in the form of microspheres,
which upon prolonged heating above 400 °C (750 °F) coalesce, solidify, and
form regions of extended order. Heating to above 2000 °C (3630 °F) leads to
the formation of graphite structure.

METAL - METAL CONSTRUCTION: An assembly that contains no honeycomb core
material.

METALLIC FHB

. ! " : : Lie~coated metal,
metal-coated p]ast1c or a core comp]ete]y covered by meta]

METHACRYLATO-SILANE FINISH: Applied to glass fibers to give the highest

performan¢e of laminates using polyester resins.
M-GLASS: |A high beryllia (Be0,) content glass designed especially for high
modulus of elasticity.

MIBK: Methylisobutylketone. A less commonly used solvent simiflar to MEK
but with a higher flash point 64 °F (18 °C)Cand a lower evapordgtion rate.
May be procured to ASTM D 1153.

MICRO: 1In relation to composites, denotes the properties of the
constituents, that is, matrix, reinforcement, and interface onlly, and their
effects on the composite properties.

MICROBALLQONS: Also called mi¢rospheres. Small, hollow glass |spheres used
$ in epoxy and polyester compounds to reduce density. | Can also be
made from|phenolic resinsydand ceramics.

MICROCRACKING: Cracks:formed in composites when thermal or mechanical
stresses Jocally exceed the strength of the matrix. Since most| microcracks
do not penmetrate'the reinforcing fibers, microcracks in a crossi-plied tape
laminate ¢r in.a laminate made from cloth prepreg are usually ljimited to the
thickness|ofta“single ply.

MICROMECHANICS: 1Is a study whereby the constituent materials (fibers and
resin) are looked at separately and not as one entity.

MICRON: A unit of length replaced by the micrometer = 10°m =107 mm =
0.00003937 in = 39.4 y in.

MICROPROCESSOR: The basic element of a central processing unit developed on
a single integrated circuit chip. A single integrated chip provides the
basic core of a central processing unit, even though it may require
additional components to operate as a central processing unit.

MICROSTRAIN: (i) The strain over a gauge length comparable to the
material’s interatomic distance. MIL-HDBK-17. (ii) In design the limit is
often expressed as 5000 microstrain or some other figure. In this case it
means microinches per inch. One microinch = one millionth of an inch.
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3.13 (Continued):

MICROSTRUCTURE: A structure with heterogeneities that can be seen through a
microscope.

MIL: The American term for one thousandth of an inch. A common unit used
in measuring the diameter of glass fiber strands, wire, etc. (1 mil =
0.001 in = 25 um).

MILLED FIBER: Continuous glass strands hammer milled into very short glass
fibers. Useful as inexpensive filler or anticrazing reinforcing fillers for

IO _ATD

adhesives—See— 150472

MISCIBLE: That can be mixed with.

MISPICK} A fill yarn not properly interlaced causing‘@ break in the weaving
pattern

MISSING|PICK: (Missing filling yarn) A filling“yarn missing from all or a
portion|of the width of the fabric.

MMC: Metal matrix composite

MODIFIER: Any chemically inert ingredient added to an adhesilve formulation
that changes its properties. See also filler, plasticizer and extender.

MODULUS} A measure of the ratio of the applied load to the rjesultant
deformation of the material...‘The stiffness of a material. See modulus of
elasticjty.

MODULUS| CHORD: The slope of the chord drawn between any two specified
points ¢n the stress-strain curve. MIL-HDBK-17.

MODULUS [OF ELASTICITY: The ratio of the stress applied to the strain or
deformation produced in a material that is elastically deformed. If a
tensile[strength of 13.8 MPa (2.0 ksi) results in an elongatijon of 1%, the
modulus|ofielasticity is 13.8 MPa (2.0 ksi) divided by 0.01, jor 1380 MPa
(200 ks ’ ulus and secant
modulus.

MODULUS OF RESILIENCE: The energy that can be absorbed per unit volume
without creating a permanent distortion. Calculated by integrating the
stress-strain curve from zero to the elastic limit and dividing by the
original volume of the specimen.

MODULUS OF RIGIDITY: The ratio of stress to strain within the elastic
region for shear or torsional stress. Also called shear modulus or
torsional modulus.

MODULUS OF RUPTURE, IN BENDING: The maximum tensile or compressive stress
value (whichever caused failure) in the extreme fiber of a beam loaded to
failure in bending.
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(Continued):

MODULUS OF RUPTURE, IN TORSION:

The maximum shear stress in th

e extreme

fiber of a member of circular cross section loaded to failure in torsion.

MOHS HARDNESS:

A measure of the scratch resistance of a materi

al. The

higher the number, the greater the scratch resistance (No. 10 being termed

diamond).

MOISTURE ABSORPTION:

The pickup of water vapor from air by a material.

It

relates only to vapor withdrawn from the air by a material and must be

distingui
take-up o

MOISTURE
prescribe

water by immersion.

ONTENT: The amount of moisture in a material determi
conditions and expressed as a percentage of. the masg

specimen, |that is, the mass of the dry substance plusCthe moist
MOISTURE EQUILIBRIUM: The condition reached by @ sample when i
takes up moisture from, or gives up moisture teoy the surrounding
environmelt.

MOISTURE METER: An instrument that indicates moisture content
material.| Originally developed for paper and wood. Usually ba
measurement of radio frequency signal\‘loss attributed to the mg

content of the component or materiald.
nonconducting fibers such as fiberglass and aramids but cannot
electrically-conducting fibers.such as carbon fiber.

Moisture
others.

MOISTURE YAPOR TRANSMISSTON:

material i
(g/mil/24

MOLECULAR
molecule.

Such instruments are ven

They are
egister Products Division of the Aqua Measure Instrum

A rate at which water vapor passe
it a specified temperature and relative humidity
h/100 in%)~

WEIGHT:
Atmeasure of the chain length for the molecules that

t due to the

ned under
of the moist
ure present.

t no longer

in a

sed on
isture

y useful on
be used on
made by

ent Co. and

s through a

The sum of the atomic weights of all the atagms in a

make up the

polymer.

MONOF ILAMENT :

enough to

MONOLAYER:

types are

A single fiber or filament of indefinite length,
function as a yarn in commercial textile operations.

constructed.

adsorbed on or applied to a surface.

MONOLITHIC:

stone.

strong
See ISO 472.

The basic laminate unit from which cross-plied or other laminate
Also, a "single" layer of atoms or molecules

Originally derived from monolith, meaning a single block of
In composite terminology it means made from fiber and resin only,

i.e. solid composite as opposed to thin composite skins in a sandwich panel,

which are bonded to a lightweight core of honeycomb or other material.

solid laminate.

See
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3.13 (Contin

form a
See ISO

MORPHOL
crystal

placed
article
collect

MOLDED
in fina
length.

MONOMER:

MOLDED
process

MOLDING
prescri
times.

MOLDING
operati
operati
total t

ued):

polymer.
472.

0GY:
linity, branching, molecular weight, etc.

and—fromwhich—it—takes—form—Fo—shapeplastieparts,
s by heat and pressure. The assembly of all the part

jvely in the molding process. See IS0 472.
EDGE: An edge that is not physically altered after m
1 form, and particularly one that does not have fiber

NET: Description of a molded part that requires no
ing to meet dimensional requirements.

The forming of a polymer or composite into a solid
bed shape and size by the application of pressure and
Sometimes used to denote the finished part. See ISO

CYCLE: The period of.time required for the complete
ons on a molding press-to produce one set of moldings
ons necessary to produce a set of moldings without re
ime taken

MOLDING
or gra

MOLDING PRESSURE:

POWDER OR COMPOUND:

A single molecule that can react with 1ike or unlike molecules to
The smallest repeating structure of a polymer (mer). For
addition polymers, this represents the original unpolymerized compound.

The overall form of a polymer structure, that is,

MOLD: The cavity or mqtrix into or on which the p1a§tic composition is

of finished
5 that function

p1ding for use
ends along its

hdditional

mass of
heat for given
472.

sequence of
The
Ference to the

Plastic material in varying stages of pellets

ulation, and.-consisting of resin, filler, pigments, re¢inforcements,

plastidizers, and-other ingredients, ready for use in the mo]ding operation.
See 1S(Q 472.

The pressure applied to the ram of an injeéction machine
or compression or transfer press to force the softened plastjc to fill the

mold ca

MOLD-RE

MOLD SEAM:

vities completely.

LEASE AGENT:

A lubricant, 1iquid, or powder (often silicone oils and
waxes), used to prevent sticking of molded articles in the cavity.

Line on a molded or laminated piece, differing in color or
appearance from the general surface, caused by the parting line of the mold.
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3.14

(Continued):

MOLD SHRINKAGE: The immediate shrinkage that a molded part undergoes when
it is removed from a mold and cooled to room temperature. The difference in
dimensions, expressed in inches per inch, between a molding and the mold
cavity in which it was molded (at normal-temperature measurement). The
incremental difference between the dimensions of the molding and the mold
from which it was made, expressed as a percentage of the mold dimensions.

MOLD SURFACE:

The side of a laminate that faced the mold (tool

in an autoclave or hydroclave.

) during cure

MULTICIRC&IT WINDING: In filament winding, a winding that requ

ires more

than one ¢ircuit before the band repeats by laying adjacent;to the first
band.
MULTIDIRECTIONAL: Having multiple ply orientations, ifa Taminate.

MULTIFILAMENT YARN:

filaments
the yarn 1

MULTIORIENTED PLY LAMINATE (MOPL):

A large number (500 to 2000)‘ef fine, contl
(often 5 to 100 individual filaments):usually with so
o facilitate handling. See ISO 472

A Taminate made from multio

inuous
me twist in

riented plies

i.e., plies with fibers in more than one'direction.

MULTIPLE LAYER ADHESIVE: A film adhesive, usually supported, with a
different [adhesive composition on-each side; designed to bond dissimilar
materials|such as the core-to-face bond of a sandwich compositel. See also
Duplex Film.

MVT: See|moisture vapor transmission.

MYLAR: Du Pont Trade Name for polyester film. Excellent moisture and

oxygen bay
Also used

N:

'rier. Used as a release sheet in adhesive and compos|
as food-packaging for in-flight meals.

ite bonding.

NDE: See

NDI: See

NDT: See

NEAT RESIN:

nondestructive evaluation.
nondestructive inspection.
nondestructive testing.

Resin to which nothing (additives, reinforcements,

been added.

NEAT RESIN PROPERTIES:
without reinforcement.

Mechanical properties of the cured resi
In this case "neat resin" includes all

the formulation being tested.

etc.) has

n itself,
additives in
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3.14 (Continued):

NECKING: The localized reduction in cross section that may occur in a
material under tensile stress.,

NEEDLED MAT: A mat formed of strands cut to a short length, then felted
together in a needle Toom, with or without a carrier.

NEGATIVELY SKEWED: A distribution is said to be negatively skewed if the
distribution is not symmetric and the longest tail is on the left. MIL-
HDBK-17.

NESTED |LAMINATE: In reinforced plastics, the placing of plies of fabric so
that the yarns of one ply lie in the valleys between the)yarps of the
adjacent ply (nested cloth).

NETTING ANALYSIS: The analysis of filament-wound structures| that assumes
the stresses induced in the structure are carried entirely by the filaments,
and the strength of the resin is neglected, and-that assumes|also that the
filaments possess no bending or shearing stiffness, and carry only the axial
tensile loads.

NODE: |The connected portion of adjacent ribbons of honeycomp.

NODE BONDS: That area of the honeycomb core where the cell walls are
adhesively bonded.

NOL RING: A parallel filament- or tape-wound hoop test specfimen developed
by the [Naval Ordnance Laboratory (NOL) (now the National Surface Weapons
Laborafory), for measuring various mechanical strength properties of the
materigl, such as tensjon and compression, by testing the entire ring or
segments of it. AlSo known as parallel fiber reinforced ring.

NOMEX: [ Aramid fiber or paper. The paper form is used to make honeycomb.
Low smgke and.'flame.

NOMINAL SPECIMEN THICKNESS: The nominal ply thickness multiplied by the
number |ofoplies. MIL-HDBK-17.

NOMINAL STRESS: The stress at a point calculated on the net cross section
without taking into consideration the effect on stress of geometric
discontinuities, such as holes, grooves, fillets, etc. The calculation is
made by simple elastic theory.

NOMINAL VALUE: A value assigned for the purpose of a convenient
designation. A nominal value exists in name only. It is often an average
number with a tolerance so as to fit together with adjacent parts.

NONDESTRUCTIVE EVALUATION (NDE): Broadly considered synonymous with
nondestructive inspection (NDI). More specifically, the analysis of NDI
findings to determine whether the material will be acceptable for its
function.
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(Continued):

NONDESTRUCTIVE INSPECTION (NDI):

A process or procedure, such as ultrasonic

or radiographic inspection, for determining the quality or characteristics
of a material, part, or assembly, without permanently altering the subject

or its properties.

degrading

its properties.

accurately the task being performed.

NONDESTRUCTIVE TESTING (NDT):

nondestructive inspection (NDI).

Used to find internal anomalies in a structure without
A term preferred to NDT because it describes more

Broadly considered synonymous with

NONHYGROS(
appreciabl

NONWOVEN H
together f
carrier,
and combin

NORMAL DIS
distributi
between "4
using Equg

NORMAL STR
which the

NORMALIZEL
the ratio
is often &
nominal sf

often normalized.

NOTCHED SH

OPIC: Lacking the property of absorbing and retainin
e quantity of moisture (water vapor) from the airy

ABRIC: A planar textile structure produced by)loosel
ibers, yarns, rovings, etc., with or withoutya scrim
Accomplished by mechanical, chemical, thevmal, or sol
ations thereof.

TRIBUTION: A two parameter (u, o) ‘family of probabil
ons for which the probability thatyan observation wil
" and "b" is given by the area under the curve betwee
tion 1. From MIL-HDBK-17.

1
O\/-Z-'K

(x-p)?2

f -
(x) o7

ESS:
forces act.

The stress component that is perpendicular to t
SeetISO 472.

STRESS: Stress calculated by multiplying the raw st
of measured:fiber volume to the nominal fiber volume.
pproximated by the ratio of the measured specimen thi
ecimen'thickness. Stresses for fiber-dominated failu
MIL-HDBK-17.

ECIMEN: A test specimen that has been deliberately c

g an

y compressing
cloth
vent means

ity
I fall
n lla" and Ilbll

(Eq.1)

he plane on

ress value by
This ratio
ckness to the
re modes are

ut or

notched, usually in a V-shape, to induce and locate point of failure.

NOTCH FACTOR:

Ratio of the resilience determined on a plain sp

resilience determined on a notched specimen.

NOTCH SENSITIVITY:

ecimen to the

The extent to which the sensitivity of a material to

fracture is increased by the presence of a surface nonhomogeneity, such as a
notch, a sudden change in cross section, a crack, or a scratch.
sensitivity is usually associated with ductile materials, and high notch
sensitivity is usually associated with brittle materials.

NOVOLAC:

A Tinear thermoplastic B-staged phenolic resin, which

Low notch

, in the

presence of methylene or other cross-linking groups, reacts to form a

thermoset

phenolic.
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NYLON:

NYLON PLASTICS:

The generic name for all synthetic polyamides.

Plastics based on a resin composed principa

11y of a long-

chain synthetic polymeric amide that has recurring amide groups as an

integral part of the main polymer chain.

Numerical designat

ions (nylon 6,

nylon 66, and so on) refer to the monomeric amides of which they are made.
Characterized by great toughness and elasticity, low coefficient of friction
and excellent electrical properties, chemical resistance and wear
resistance. Resins are hygroscopic and dimensional stability is poorer than

with m

0:

OBSERVED SIGNIFICANCE LEVEL (OSL): The probability of obsen
extrem¢ value of the test statistic when the null hypothesis
MIL-HDBK-17.

OFFSET|MODULUS: The ratio of the offset yield stress to the
the offset point.

OFFSET|YIELD STRENGTH: The stress at which the strain excee
amount | (the offset) and extension of-the initial approximate
proportional portion of the stress-strain curve. It is expr
per unjt area.

OFFSET|YIELD STRESS: The stréss at which the stress/strain

from 1jnearity by a specified percentage of strain (offset).

OJT (ON-THE-JOB TRAINING):

set-up
the te
other

OLEFIN
named
to the

Training, during work time in le

equipment operation, repair techniques and repair ey
hnical guidance of an experienced composite repair te
esignated-individual.

Agroup of unsaturated hydrocarbons of the general
fterthe corresponding paraffins by the addition of "

ving a more
is true.

extension at

ds by a specific
ly linear
essed in force

curve departs
See IS0 472.

arning equipment
aluation, under
hnician or

formula CH,,
ene" or "ylene"

root, for example, ethylene, propylene, and pentene.

OLIGOMER:

trimer

ONE-COMPONENT ADHESIVE:

A polymer consisting of only a few monomer units
etc., or their mixtures. (MIL-HDBK-17)

An adhesive material incorporating

hardener or catalyst that is activated by heat.

OPEN-CELL FOAM:
interconnected.

OPEN TIME:

Foamed or cellular material with cells that

See "out time".

such as a dimer,

a latent

are generally

Closed cell refers to cells that are not interconnected.
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(Continued):

ORANGE PEEL: An uneven surface somewhat resembling that of an

said of injection moldings that have unintentionally ragged sur
Description of the surface of an acrylic plastic after overheat
buffing or polishing.

ORGANIC: Matter originating in plant or animal life or compose
chemicals of hydrocarbon origin, either natural or synthetic.

orange peel;
faces.
ing during

d of

ORIENTATION: The alignment of thg crysta]]ine structure in pg]ymeric

materials :
be accomp]ished by cold drawing or stretching in fabrication.
alignment [of tape or warp direction of fabrics in a composite.

ORTENTED MATERIALS: Materials, particularly amorphous. polymers
composite$, whose molecules and/or macro constituentsCare align
specific way. Oriented materials are anisotropic.~<Orientation
generally|be divided into two classes, uniaxial @nd biaxial.
ORTHOTROPIC: Having three mutually perpendicular planes of elas
ORTHOTROPIC PLY: A ply is said to be orthotropic if there are
different |material properties in two mytually perpendicular din

point, and the two mutually perpendicular directions also form
material properties symmetry at thelpoint, i.e., a ply of woven

OUT LIFE:
remains in a handleable form ‘and with properties intact outside
specified|storage environment and at room temperature.

OUT TIME:| The time a prepreg is exposed to ambient temperature
total amoynt of time_the prepreg is out of the freezer. The pn
of out time are a decrease in the drape and tack of the prepreg
absorption of moisture from the air. Also called "open time".

tation can
Direction of

and
ed in a
can

tic symmetry.

usually two
ections at a
the planes of
fabric.

The period of time-that a prepreg or film adhesive material

of the

, namely, the
imary effects
and the

OUTER SKIN:

That side of the part which is cured against the qo]d.

OUTSIDE AGENCY: The organization under contract for training s
which may include an examination of personnel to the requiremen
specified standard. Consultants and self-employed individuals
in this definition.

OVALOID: A surface of revolution symmetrical about the polar a
forms the end closure for a filament-wound cylinder.

OVEN:
uniform temperature.

A vessel at atmospheric pressure used to provide a contr
It must be ventilated.

OVEN DRY: The condition of a material that has been heated und
conditions of temperature and humidity until there is no furthe
change in its mass.

ervices,
ts of a
are included

xis that

olled and

er prescribed
r significant
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3.16

(Continued):

OVERCURING: The beginning of thermal decomposition resulting from too high
a temperature or too long a molding time.

OVERLAP: A simple adhesive joint, in which the surface of one adherent
extends past the leading edge of another.

OVERLAY SHEET: A nonwoven fibrous mat (of glass, synthetic fiber, etc.)

used as the top layer in a cloth or mat lay-up, to provide a smoother

finish, minimize the appearance of the fibrous pattern, or permit machining
0 O—a petse i“"’i‘ H SO—C1 =C ar .“G ":

ON: In carbon/graphite fiber processing, the stepyof| reacting the
precurdor polymer (rayon, PAN, or pitch) with oxygen,-xesultfing in
stabilization of the structure for the hot stretchingdoperatjion. In general

usage, [oxidation refers to any chemical reaction inm)which electrons are
transfgrred.

P:

PACKAGH: Yarn, roving, etc., in the formof units capable of being unwound

PARAMETIER: An arbitrary constant, as distinguished from a fjixed or absolute
constant. Any desired numerical value may be given as a parameter.

PARALLHL LAMINATE: A laminate of woven fabric in which the plies are
aligned in the same position as originally aligned in the fabric roll. A
series |of flat or cdrved cloth-resin layers stacked uniformly on top of each
other. | See ASTM D907 and ISO 472.

PARTICULATE COMPOSITE: Material consisting of one or more constituents
suspended in-a matrix of another material. These particles are either
metallilc_or-nonmetallic.

PARTING AGENT: A material, liquid or solid film used on the tool surface to
ease removal of the assembly. See mold release agent.

PARTING LINE: A mark on a molded piece where the sections of a mold have
met in closing.

PAS: See polyarylsulfone.

PASCAL SECOND: The measure of the specific viscosity of a fluid. The older
unit is the poise. To convert poise to Pa.s divide by 10.
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(Continued):

PASTE:

(i) An adhesive composition having a characteristic plastic-type

consistency, that is a high order of yield value, such as that prepared by
heating a mixture of starch and water and subsequently cooling the

hydrolysed

little without being forcibly spread.

toothpaste
PBI:

PEEK: See
PEEL PLY:
nylon, app
removed fr
leaving a
bonding, o

PEEL STREN
selected.
for sandwi

PEGGING:
with a thi

PENETRATION:

both skins
length, i.
adherent.

Thi
the

NOTE:

PERFORATED
small hole
for noise

PERMANENCE

See ASTM D

PERMANENT PATTERN:

product. See ASTM D 907.

as it leaves the tube.

See polybenzimidazole.

1 aln et Lomde
pulycliiiel TLHETRTLUNCE,

A layer of open-weave material, usually fiberglass o
lied directly to the surface of a prepreg lay-up. Thg
om the cured laminate immediately before bonding operd
rlean, resin-rich surface that needs no further prepan
ther than application of a primer where one is require

GTH: The adhesive bond strength obtained in the peelf
For details of specific tests see ASTM D 903, ASTM D
ch panels, ASTM D 1781.

The joining of two pieces of core by crush splicing th
rd piece of core.

A surface discontinuity which penetrates one skin
and core, and whose-width is the same order of magnit
b., hole, ballistic'damage. The entering of an adhesi

5 property of_a system is measured by the depth of pern
adhesive _dnto the adherent.

SKIN: “:An outer skin of an acoustical panel that has
5 punched or drilled to allow air passage in and out g
hbatement.

(ii) An adhesive that flows very
Having a similar consistency to

t heat-set
peel ply is
tions,

ation for

d.

ng mode
1876, and

em together

and core or
ude as its
ve into an

etration of

a pattern of
f the panel

: The property of a plastic that describes its resistance to
appreciable changes in characteristics with time and environment.

907 and ISO 472.

A secondary pattern or master having all of

the

necessary coordination data and reference points on its surface from which a
tool can be directly made with repeated accuracy.
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3.16 (Continued):

PERMANENT SET: The deformation remaining after a specimen has been stressed
a prescribed amount in tension, compression, or shear for a specified time
period and released for a specified time period. For creep tests, the
residual unrecoverable deformation after the load causing the creep has been
removed for a substantial and specified period of time. Also, the increase
in length, expressed as a percentage of the original length, by which an
elastic material fails to return to original length after being stressed for
a standard period of time.

2 nd the
diffusion coefficient. pf transfer of
liquid,| vapor or gas through unit thickness, usually of @ pojymer in film

form, ger unit area and pressure difference across the<film.

PES: Holyether sulfone

PET: PHolyethylene terephthalate

pH: The measure of the acidity or alkalinity of a substance| neutrality

being 4t pH 7. Acid solutions are less_.than 7, alkaline sollitions are more
than 7.

PHASE: | (i) A visibly separate, but not necessarily separable¢, portion of a
system.| (ii) Two waveforms of the same frequency may not reach similar
points [of a cycle (e.g., peak.values) at the same time. The|amount by which
they arle out of step is called the "difference in phase,” an} is just as

important as the magnitude'when comparing two waveforms. Phase difference
is normally expressed as.the angle by which one wave is ahead of the other.

PHENOLIIC (PHENOLIC RESIN): A thermosetting resin produced by the
condensfation of an‘aromatic alcohol with an aldehyde, particylarly of phenol
with formaldehyde: Used in high-temperature applications with various
fillers| and reinforcements. Used for aircraft interior components because
in firel it gives off less smoke and toxic fumes than epoxy of polyester
resins.| See” IS0 472.

PHENYLSILANE RESINS: Thermosetting copolymers of silicone and phenolic
resins. Furnished in solution form.

PHYSICAL CATALYST: Radiant energy capable of promoting or modifying a
chemical reaction.

PI: See polyimide.
PIC: See pressure-impregnation-carbonization.

PICK: (1) An individual filling yarn, running the width of a woven fabric
at right angles to the warp, also called fill, woof and weft.
(2) To experience tack.
(3) To transfer unevenly from an adhesive applicator mechanism due
to high surface tack.

_ Distributed under license from the IHS Archive
P



https://saenorm.com/api/?name=a0922c60a8bb0d2d8defcf8824b0357b

SAE AIRxu8uu 9y EE 7843725 0529744 999 W

SAE AIR4844

3.16

(Continued):
PICK COUNT: The number of filling yarns per inch of woven fabric.

PICK UP ROLL: A spreading device where the roll for picking up the adhesive
runs in a reservoir of adhesive. See ASTM D 907.

PILED YARN: Yarn made by collecting two or more single yarns. Normally,
the yarns are twisted together, though sometimes they are collected without
twist.

PIN HOLESp—SmaH—eavities—that—penetrate—the—surface—of—a—cured part.

PIT: (i)|A small, regular, or irregular crater in the surface|of a plastic
material,| usually of a width approximately the same order'tf magnitude as
its depthl (ii) A form of corrosion that occurs under particular conditions
which respult in small pits rather than general surface'corrosign.

PITCH: Al high molecular weight material Teft as)a’residue from the

destructije distillation of coal and petroleumiproducts. Pitches are used
as base mpterials for the manufacture of certain high-modulus ¢arbon fibers
and as magrix precursors for carbon-carbon.Composites.

PITCH FIBERS: Reinforcement fiber derived from petroleum or cgal tar pitch.
PIW: Poupds per inch width

PLAIN WEAVE: A weaving pattern-in which the warp and fill fibers alternate;
that is, the repeat pattern is warp/fill/warp/fill, etc. Both|faces of a

plain weaje are identical & Properties are significantly reduced relative to
a weaving| pattern with fewer crossovers.

PLANAR: Lying essentially in a single plane.
PLANAR HELIX WINDING: A winding in which the filament path on|each dome

lies on a| plane that intersects the dome, while a helical path|over the
cylindricpl ‘section is connected to the dome paths.

PLANAR WINDING: A winding in which the filament path lies on a plane that
intersects the winding surface. See also polar winding.

PLASTIC: A material that contains as an essential ingredient, an organic
polymer of large molecular weight, hardeners, fillers, reinforcements, etc.;
is solid in its finished state; and at some stage in its manufacture or its
processing into finished articles, can be shaped by flow. Made of plastic.
A plastic may be either thermoplastic or thermoset. See ISO 472.

PLASTIC DEFORMATION: Change in dimensions of an object under load that is
not recovered when the load is removed, as opposed to elastic deformation.

PLASTIC FLOW: (i) Deformation under the action of a sustained force. More
likely to occur at high temperatures or long times. (ii) Flow of semi-
solids in the molding of plastics.
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PLASTIC MEMORY: The tendency of a thermoplastic material that has been
stretched while hot to return to its unstretched shape upon being reheated.

PLASTIC TOOLING: Tools constructed of plastics, generally laminates or
casting materials. A term employed for structures composed of plastics,
usually reinforced thermosets, which are used as tools in the fabrication of
metals or other materials including plastics.

PLASTICIZE: To make a material moldable by softening it with heat or a

PLASTICIZER: A material incorporated in a plastic to increase its
workability and flexibility or distensibility. Normaldy used in
thermoplastics. A lower molecular weight material added to @n epoxy to
reduce [stiffness and brittleness, thereby resulting)in a lowpr glass
transition temperature for the polymer. See ASTM D 907 and [ISO 472.

PLATE $HEAR STRESS: A type of honeycomb shear strength test| in which the
honeycgmb is bonded between two thick steél plates which are| displaced
relatiye to each other to place the specimen in shear. Displlacement is
accomplished by loading either in tension or compression. The plate shear
represents the best currently known _method for obtaining trug shear data on
honeycgmb material.

PLATENS: The mounting plates.of a press, to which the entirp mold assembly
is bolfed.

PLY: (i) In general, fabrics or felts consisting of one or pore layers.
(i1) The layers that make up a stack. (iii) Yarn resulting from twisting
operatjons (three ply yarn, etc.). (iv) A single layer of prepreg. (v) A
single |pass in filament winding (two plies forming one layer). (vi) A sheet
or laygr that is’considered to be one discrete piece of manufactured
materidl such'as fabric, tape or adhesive film etc.: A discrete piece may
consist of Just one piece or of adjoining pieces of the same|material.

(BDS 1330)

PLY GROUPING: Uncured or unconsolidated plies that are only part of a cured
part and are grouped together for drawing clarity or for manufacturing
engineering purposes. (BDS 1330)

PLY ORIENTATION: (i) The tow filament orientation of uni- or bi-axial
material with respect to the tool or part reference axis. Usually expressed
as 0, +45, 90, or -45° or a similar variation. (ii) The angle between the
principal material direction of a ply (0° - direction) and a chosen
coordinate system usually the reference coordinate system.

PMR POLYIMIDES: A novel class of high temperature resistant polymers. PMR
represents in situ polymerization of monomer reactants.
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(Continued):

POISE: Th
of viscosi
name of th

term is now the Pascal second (Pa.s).

POISSON’S

e measure of the specific viscosity of a fluid.
ty. 1 poise = 100 centipoise.
e man who discovered the laws of flow - Poiseuille.
Pa.s x 10 = poise.

RATIO:

The c.g.s. unit
The term poise is derived from the
A more common

The ratio of the change in lateral width per unit width to

change in axial length per unit length caused by the axial stretching or

stressing

corresponding axial strain below the proportional Timit.

of a material. The ratio of transverse strain to the

See IS0 472.

POLAR: In
mean cents
electrical
regarded 4
Polar molg
between th
of either
tend to or
minimum.
has no elg

POLARITY:

an unsymmetrical molecule such as water or sulphur.d
r of all the electronic charges does not coincidelwit
center of the nuclei. Such a molecule is termed pol
s an electric doublet or dipole, analogous to ‘@ tiny
cules have an electric moment which is equathto the d
e two electrical centers multiplied by the total elec
sign in the molecule. Liquid polar molectules in an e
jent themselves so that their potential energy is red
When the electrical centers of a molecule coincide, t
ctric moment and is said to be nonpolar.

Refers to the relative surface charge of a material

from the molecuiar structure of the adherent surface.

POLAR SOLV
or carbony
polarity.

POLAR WINC
polar opern
the polar

the systen.
POLYACRYLONITRILE (PAN):

manufactuy

ENTS: Such solvents as,alcohols and ketones that con
1 groups, have high_di-electric constants and show st

ING: A winding,in which the filament path passes tan
ing at one efid of the chamber and tangent to the oppo
opening at the other end. A one-circuit pattern is i

Used as a base material or precursor
e _o0f-‘certain carbon fibers.

ioxide, the

h the mean
ar; it may be
magnet.
istance

tric charge
lectric field
iced to a

he molecule

resulting

tain hydroxyl
rong

gent to the
site side of
hherent in

in the

POLYAMIDE:

POLYAMIDEIMIDE:

A thermoplastic polymer in which the structural units are linked
by amide or thio-amide groupings (repeated nitrogen and hydrogen groupings).
Many polyamides are fiber forming.

A polymer containing both amide (nylon) and imide (as in

polyamide) groups; properties combine the benefits and disadvantages of

both.
POLYAMIDE

POLYARYLSULFONE (PAS):

PLASTIC: See nylon plastics. See IS0 472.

A range of high temperature resistant thermoplastics

with Tg values ranging from 190 to 260 °C (374 to 500 °F). The term is also

occasionally used to describe the family of resins which includes
polysulfone and polyether sulfone.
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POLYBENZIMIDAZOLE (PBI): A condensation polymer of diphenyl isophthalate
and 3,3’ - di-aminobenzidine. Extremely high temperature resistance.
Available as adhesive and fiber.

POLYCARBONATE RESIN: A thermoplastic polymer derived from the direct
reaction between aromatic and aliphatic dihydroxy compounds with phosgene or
by the ester exchange reaction with appropriate phosgene-derived precursors.
Highest impact resistance of any transparent plastic. Impact resistance
rapidly lost when in contact with certain solvents. See ISO 472.

POLYCONDENSATION: See condensation polymerization.

POLYESTER RESINS: Family of resins produced by the reaction|of dibasic
acids wWith dihydric alcohols. Polyethylene terephthddate (PET) is a
thermoglastic which may be extruded, injection molded or blow molded.
Unsaturlated polyesters are thermosets and are used in the rejinforced
plastigs industry for applications such as boats, auto parts|etc.
Modifidations with multifunctional acids and:bases and some unsaturated
reactants permit crosslinking to thermosetting resins. Polyesters modified
with fatty acids are called alkyds.

POLYETHER ETHERKETONE (PEEK): A linear aromatic crystalline|thermoplastic.
A compagsite with a PEEK matrix may\have a continuous-use temperature as high
as 250 [°C (480 °F).

POLYETHERIMIDE (PEI): An amarphous polymer with good therma] properties for
a thermoplastic. Reported.¥g of 215 °C (419 °F) and continupus-use
tempergture of about 170.°C (338 °F).

POLYETHERSULFONE (PES): A thermoplastic material with a Tg of 230 °C
(446 °H). ICI Trade Name, "Victrex" PES.

POLYIMIDE (PI):’ A polymer produced by reacting an aromatic dianhydride with
an aromatic/diamine. It is a highly heat-resistant resin. 315 °C (600 °F).
Similar to-a polyamide, differing only in the number of hydrogen molecules
contained”in the groupings. Suitable for use as a binder or|adhesive. May
be either thermoplastic or thermoset.

POLYMER: A high molecular weight organic compound, natural or synthetic,
whose structure can be represented by a repeated small unit, the mer, for
example, polyethylene, rubber, and cellulose. Synthetic polymers are formed
by addition or condensation polymerization of monomers. Some polymers are
elastomers, some are plastics, and some are fibers. When two or more
dissimilar monomers are involved, the product is called a copolymer. The
chain lengths of commercial thermoplastics vary from near a thousand to over
one hundred thousand repeating units. Thermosetting polymers approach
infinity after curing, but their resin precursors, often called prepolymers,
may be relatively short - 6 to 100 repeating units - before curing. The
lengths of polymer chains, usually measured by molecular weight, have very
significant effects on the performance properties of plastics and profound
effects on processibility. See ISO 472 and ASTM D 907.
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POLYMERIZATION: A chemical reaction in which the molecules of a monomer are
Tinked together to form large molecules whose molecular weight is a multiple
of that of the original substance. When two or more monomers are involved,
the process is called copolymerization. See ASTM D 907.

POLYMER MATRIX: The resin portion of a reinforced or filled plastic.

POLYMETHYL METHACRYLATE: A thermoplastic polymer synthesized from methyl
methacrylate. It is a transparent solid with exceptional optical
properties: i i ions, and
emulsions|. ssenger and
cockpit windows.

Certain versions are commonly uged for aircraft pa
See IS0 472.

useful
slightly

POLYPHEN
primaril
cross-1i

LENE SULPHIDE (PPS): A high-temperature thernmoplastig
as a molding compound. Optimum properties(depend on
king the resin. Known for chemical resistance.

POLYPROPY[LENE: A tough, lightweight, thermoplastic made by the

polymeri
organome

POLYSULP
produced
elastome
impermea

POLYSULF
sulfone 1

POLYURETHANE :

diisocyan
polymers.

ation of high-purity propylene gas ‘in’ the presence of
allic catalyst at relatively low pressures and temper

IDE: A synthetic polymer containing sulphur and carb
from organic dihalides and -sodium polysulphide. Mate
ic in nature, resistant to) light, oil, and solvents,
le to gases.

NE :
inkage, with a Tg.of 190 °C (375 °F).

A thermosetting resin prepared by the reaction
ates with polyols, polyamides, alkyd polymers, and po
See also-isocyanate plastics and urethane plastics.

POPULATI
or the t
testing

N: <Jhe set of measurements about which inferences ar
tality of possible measurements which might be obtain

an
itures,

bn 1inkages,
rial is
and

A high temperature resistant thermoplastic polymer with the

pf
yether
See ISO 472.

b to be made
pd in a given

e strength

measurements for a carbon/epoxy system A, conditioned at 95% relative
humidity and room temperature". In order to make inferences about a
population, it is often necessary to make assumptions about its
distributional form. The assumed distributional form may also be referred
to as the population. MIL-HDBK-17.

POPULATION MEAN: The average of all potential measurements in a given
population weighed by their relative frequencies in the population.
MIL-HDBK-17.

POPULATION MEDIAN: That value in the population such that the probability
of exceeding it is 0.5 and the probability of being less than it is 0.5.
MIL-HDBK-17.
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(Continued):
POPULATION VARIANCE:

POROSITY:
solid material.

A measure of dispersion in a population.

MIL-HDBK-17.

A condition of trapped pockets of air, gas, or vacuum, within a
Usually expressed as a percentage of the total nonsolid

volume to the total volume (solid plus nonsolid) of a unit quantity of

material. See void content.

POSITIVE PRESSURE:

(i) Pressure that is above normal atmospheric pressure

as d1fferent1ated from vacuum pressure, wh1ch is be]ow normal atmospheric

press
lay up takes place prior to bonding. In this case the pres{
is slightly higher than outside to cause an outward flow of
dust and other contaminants entering the clean area.

POSITIVELY SKEWED: A distribution is said to be positively
distribution is not symmetric and the Tongest tadl is on thg
MIL-HDBK-17.

POSTCURE:
improve final properties and/or complete’the cure, or decreg
percentage of volatiles in the compound. In certain resins
and ultimate mechanical properties are attained only by expq
cured [resin to higher temperatures-than those of curing. Sé

POSTFORMING: The forming, bending, or shaping of fully curé
, the formed laminate retains the contours and shape
it has been‘\formed. See ISO 472.

POT: [To embed’a component or assembly in liquid resin,
or case that. remains an integral part of the product after t
cured.

Additional elevated-temperature.cure, usually wit

using

2an room where
bure in the room
air to prevent

skewed if the
2 right.

hout pressure to
1se the

complete cure
ysure of the

te ASTM D 907.

are attached or
ASTM C 274.

d, C-staged
b]e. On
of the mold over

a shell, can,
he resin is

POTTING:

Similar to encapsulating except that steps are taken to ensure

complete penetration of all the voids in the object before the resin

polymerizes.

POT LIFE: The length of time at some specified temperature

that a catalyzed

thermosetting resin system retains a viscosity low enough to be used in

processing. Also called working Tlife.
POTTING COMPOUND:
milled fibers or fine metal shavings).
the addition of hollow glass or phenolic microspheres.
honeycomb and edge fill of sandwich panels.

A resin which has been thickened by use of filler (e.qg.,
Also a resin reduced in density by
Used for jointing
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(Continued
POURCOAT:

a seal aga
applied by

POWER FACT
current re
frequencie

):

A liquid honeycomb sealant material (Type III - Boeing) of high
solids content that is used to stabilize honeycomb core after crushing or as

inst moisture entry by coating the cell walls.
pouring it through the honeycomb cells.

OR:
sulting.
S.

This pourcoat is

The cosine of the angle between voltage applied and the
Measurements are usually made at million-cycle

PPS: See

PREBOND TR

PRECISION:
results ob
MIL-HDBK-1

PRECURE:
in a joint
applied.
bonded par

PRECURSOR:
from which

PREFIT: A
assembly p
Mechanical
shimming v

PREFORM:
chopped fi
of a perfo
the finis
formed to]
mold pres

aalvunbanvlana—culeabida
PUTYPIICH Yy TCHRC oUuTPINTUC

EATMENT: Synonym for surface preparation. See ASTM
The degree of agreement within a set of obsérvation
tained. Precision involves repeatability and reprodu

7.

(i) The full or partial setting of a:synhthetic resin
before the clamping operation is complete or before
(ii) To cure a part prior to joining it with other pa

t. (BDS 1330)

For carbon or graphite fiber, the rayon, PAN, or pi
carbon and graphite fibers are derived.

process for checking:the fit of mating detail parts

rior to adhesive bonding, to ensure proper bond lines
ly fastened struttures are sometimes prefitted to est
equirements.

A preshaped fibrous reinforcement formed by distribut
bers or_¢loth by air, water flotation, or vacuum over
rated screen to the approximate contour and thickness
ed part. Also, a preshaped fibrous reinforcement of {
the desired shape on a mandrel or mock-up before bein

) 907.

5 or test
cibility.

br adhesive
bressure is
rts to form a

tch fibers

in an

bblish

ion of

the surface
desired in
nat or cloth
j placed in a

See ISQ 472

PREFORM BI

NDER:

A resin applied to the chopped strands of a preform,

usually during its formation, and cured so that the preform will retain its

shape and

PREGEL :
of a reinf

PREHEATING
facilitate

PREIMPREGN
effecting
prepreg.

can be handled.

orced plastic. Not related to gel coat.

An unintentional, extra layer of cured resin on part of the surface

: The heating of a compound before molding or casting, to

the operation or reduce the molding cycle.

ATION:

partial cure before use or shipment to the user. See

The practice of mixing resin and reinforcement and

also
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PREMIX: A molding compound prepared prior to and apart from the molding
operations and containing all components required for molding: resin,
reinforcement, fillers, catalysts, release agents, and other ingredients.
See IS0 472.

PREMOLDING: The lay-up and partial cure at an intermediate cure temperature
of a Taminated or chopped-fiber detail part to stabilize its configuration
for handling an assembly with other parts for final cure.

PREPLIEP—P —MittiptepHies—efpreimpregnatedmateriat—that have been
stacked| up and compacted together to form a layup and packaged or stored
prior tp being cured individually or in combination with%thar parts.
(BDS 13B0)

PREPLIED TAPE: Tape received from the manufacturerOwith two |or more plies
laid into specific orientation.

PREPLY:| A composite material lamina in the :raw-material stade, ready to be
fabricated into a finished laminate. The %amina is usually qombined with
other rpw laminae before fabrication. A.preply includes a fiber system that
is placpd in position relative to all or part of the requireq matrix
materiall to constitute the finished }amina. An organic matrix preply is
called g prepreg. Metal matrix preplies include green tape, |[flame-sprayed
tape, apd consolidated monolayers,

PREPOLYMER: A chemical intermediate whose molecular weight is between that
of the monomer or monomers‘and the final polymer or resin.

PREPREGE Either ready=to-mold material in sheet form or ready-to-wind
material in roving form, which may be cloth, mat, unidirectignal fiber, or
paper ippregnated.with resin and stored for use. The resin is partially
cured tp a B-stdge and supplied to the fabricator, who lays up the finished
shape apd completes the cure with heat and pressure. The twqd distinct types
of prepreg dvailable are: (1) commercial prepregs, where theg roving is
coated with~a hot melt or solvent system to produce a specific product to
meet specifi ome equirements: and vet prepreg, whdre the basic
resin is installed without solvents or preservatives but has limited room-
temperature shelf life. See ISO 472.

PREPREG BATCH: Prepreg containing reinforcement material from one batch,
impregnated with one batch of resin in one continuous operation.

PREPREG LOT: Prepreg from one batch submitted for acceptance at one time.

PRESS CLAVE: A simulated autoclave made by using the platens of a press to
seal the ends of an open chamber, providing both the force required to
prevent loss of the pressurizing medium and the heat required to cure the
laminate inside.
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PRESSURE: Force measured per unit area. Absolute pressure is measured with
respect to zero. Gauge pressure (or relative pressure) is measured with
respect to atmospheric pressure.

PRESSURE BAG MOLDING:

A process for molding reinforced plastics in which a

tailored, flexible bag is placed over the contact lay-up on the mold,

sealed, an

d clamped in place. Fluid pressure, usually provided

by

compressed air or water, is placed against the bag, and the part is cured.

PRESSURE-
carbon-car
under high
carried ou

PRESSURE IINTENSIFIER:

temperatur
a location

PRESSURE-S
form, rema
to most so

PRIMARY ST
Failures.

PRIMER: A
adhesive,
load-carry
inhibitor.

PRINTED W1
formed on
electrical
Also callg

PROCESSING

bon composites involving pitch impregnation and carbo
temperature and isostatic pressure conditions. ‘This
t in hot isostatic press (HIP) equipment.

A Tayer of flexible material, (Gsually a
e rubber) used to ensure the application~0f sufficien
, such as a radius, in a lay-up being <€ured.

ENSITIVE ADHESIVE: A viscoelastic material that, in
ins permanently tacky. Such mater?al will adhere ins
1id surfaces with the application of very 1ight press

RUCTURE: One critical to flight safety. See Catastr

coating applied to-a'surface, before the application

ress for
nization
process is

nigh-
L pressure to

50lvent-free
tantaneously
ire.

bphic

of an

lacquer, enamel, etc<, to improve the adhesion performance or

ing ability of the bond. Some primers contain a corr
See ASTM D 907:.
RING BOARD:.'A completely processed conductor pattern

a stiff,0f1at base (laminated plastic). It serves as
intercennection and physical attachment for printed
d printed circuit board.

hsion

L, usually
a means of
Circuits.

stock (melt)

temperature, pressure, shear rate, etc., within which a particular grade of
plastic can be fabricated with optimum or acceptable properties by a
particular fabrication process, such as extrusion, injection molding, sheet

molding, etc.

The processing window for a particular plastic can vary

significantly with design of the part and the mold, with the fabricating

machinery

PROMOTER:

activity of a given catalyst.

PROOF :
pressure.

used, and with the severity of the end-use stresses.

A chemical, itself a feeble catalyst, that greatly increases the

See also accelerator.

To test a component or system at its peak operating load or
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3.16 (Continued):

PROOF PRESSURE: The test pressure that pressurized components shall sustain
without detrimental deformation or damage. The proof pressure test is used
to give evidence of satisfactory workmanship and material quality.

PROPORTIONAL LIMIT: The greatest stress which a material is capable of
sustaining without deviation from proportionality of stress and strain.
(Hooke’s Taw). It is expressed in force per unit area. See also elastic
limit. See ISO 472.

PROTOTYPE+—A—medetl—suitable—foruse—in—comptete—evatuation—of form, design,

perfornlance, and material processing.
PS: Pqlysulfone
PSI: Hounds per square inch

PUCKERY: Areas on prepreg materials where material has locally blistered
from the separator film or release paper.

PULLED [IN FILLING: An extra filling yarnidragged into the fabric along with
a reguljar filling yarn and extending across a portion of the|fabric.

PULP MOLDING: The process by which~a resin-impregnated pulp|material is
preformed by application of a vacuum and subsequently is oven cured or
molded.

PULTRUSION: A continuous process for manufacturing composites that have a
constant cross-sectional. shape. The process consists of pul}ing a fiber-
reinforicing material through a resin impregnation bath and through a shaping
die, where the resin jis subsequently cured. See IS0 472.

PUNCTURE: A bréak in the skin that may or may not extend thryough inner and
outer skin.

PURCHASER INSPECTION: The examination and/or testing of any|material for
conformance to specification requirements prior to acceptanceé from a vendor

PVF: Polyvinylfluoride. See "Tedlar".

PYROLYSIS: With respect to fibers, the thermal process by which organic
precursor fiber materials, such as rayon, polyacrylonitrile (PAN), and
pitch, are chemically changed into carbon fiber by the action of heat in an
inert atmosphere. Pyrolysis temperatures can range from 800 to 2800 °C
(1470 to 5070 °F),depending on the precursor. Higher processing
graphitization temperatures of 1900 to 3000 °C (3450 to 5430 °F) generally
lead to higher modulus carbon fibers, usually referred to as graphite
fibers. During the pyrolysis process, molecules containing oxygen,
hydrogen, and nitrogen are driven from the precursor fiber, leaving
continuous chains of carbon. Also means material decomposition from heat.

PYROMETER: Instrument for measuring temperature.
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3.17

3.18

Q:

QUADRAX BIAXIAL TAPE:

Trade name of undirectional thermoplasti

C prepreg

tape ribbons interlaced in fabric weaves that have the benefits of fabric
formability and the strength of unidirectional tapes in both longitudinal
and transverse directions.

QUALIFICATION:

Demonstrated skill, training, knowledge, and ex

perience

required for personnel to properly perform the duties of a specific job.

QUALIFICATION TEST: A series qf tests conducted by thg procuring activity,

or an agex%—%hepeeiT—%e—de%eFm+ﬂe—eeﬂ#e%maaee—e#—ma%e*+&47—e¥—m
system, to the requirements of a specification which normallybr

qualified

NOTE:
to

conformance to a specific type or class, oriboth, under

SPé
QUALIFIED

Gemerally, qualification under a specification réguires

products Tist under the specification.

all tests in the specification, or it may belimited
pcification. See ASTM D 907.

PRODUCTS LIST (QPL): A list of commercial products t

pretested
a governm

QUALITY A$SURANCE:
procedures taken to ensure that the>final product conforms to t
specification requirements.
of the customer that the product’he receives is of or better th

quality 1

QUARANTINE

action, i
parts or ¢

QUASI-ISOT
number of

and found to meet the requirements of a specification
nt specification.

The function of evaluating product quality
It has for its purpose the continy
vel he expects.
D: To be located in a separate place awaiting some fi
e., requalification test, inspection, repair informat

isposal.

[ROPIC LAMINATE: A Taminate laid up symmetrically wit
plies-at each 0°, 45°, and 90° angle. The propertieg

of such a

also be applied to laminates laid up with 0° and +60° plies.

laminate will be nearly the same in all directions.

aterials
esults in a

a conformance
to
the

hat have been
, especially

and the

he

ing assurance
an the

urther
ion, spare

h an equal
in the plane
The term may

R:
RADICAL:
RAMPING:

A very reactive chemical intermediate.

A gradual programmed increase/decrease in temperature

to control cure or cooling.

RANDOM EFFECT:
level change of a usually uncontrollable factor.

RANDOM ERROR:

A common shift in a group of measurements due t
MIL-HDBK-17.

That part of data variation due to level changes

or pressure

0 a random

in

uncontrolled factors which affect each observation separately and

independently.

MIL-HDBK-17.

_ l 0 ' Dlstn_buted under license from the IHS Archive



https://saenorm.com/api/?name=a0922c60a8bb0d2d8defcf8824b0357b

SAE AIRx484Y 94 W 7943725 0529755 774 W

SAE AIR4844

3.18 (Continued):

RANDOM PATTERN: A winding with no fixed pattern. If a large number of
circuits is required for the pattern to repeat, a random pattern is
approached. A winding in which the filaments do not lie in an even pattern.

RANGE: The difference between the extreme high and low test values obtained
from specimens cut from one test assembly.

REACTION INJECTION MOLDING (RIM): A process for molding polyurethane,
epoxy, and other 1iquid chemica] systems M1x1ng of two to four components
in the ; : 0 : he : : essure impingement-
x1ng head from wh1ch the m1xed mater1a1 is de11vered into the mold
pressure, where it reacts (cures).

E DILUENT: As used in epoxy formulations, a compound containing one
¢ epoxy groups that functions mainly to reduce the viscosity of the

ON OF AREA: The difference between the original crosjs sectional area
gnsion test specimen and the area ofiats smallest crosjs section,
expressed as a percentage of the“original area. MIL-HDBK-17.

REFERENCE COORDINATE SYSTEM: A coordinate system in which the structure is
described with respect to lToads and'ply orientation. Usuallly an orthogonal
coord1 ate system is chosen. For p]ates usua]]y two axes arg in the

REFRACTIVE INDEX: The vatio of the velocity of light (of sppcified
wavelength) in air to~jts velocity in the substance under expmination. Also
defined as the sine(of the angle of incidence divided by the[ sine of the

ce.

REFRACTORY:, ‘Refractories are special materials of constructfion capable of
withstanding high temperatures in various industrial processps and
operations. The main bulk of commercial refractories are complex solid
bodies consisting of high melting oxides or a combination of oxides of
elements such as silicon, aluminum, magnesium, calcium, and zirconium, with
small amounts of other elements present as impurities. Refractoriness is
the ability of a material to withstand the action of heat without
appreciable deformation or softening under particular service conditions.
These materials are used for furnace linings, crucibles for melting metals,
rocket nozzles, etc.

REINFORCED MOLDING COMPOUND: Compound supplied by raw material producer in
the form of ready-to-use materials, as distinguished from premix.
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3.18

(Continued):

REINFORCED PLASTICS:

Molded, formed, filament-wound, tape-wrapped, or

shaped plastic parts consisting of resins to which reinforcing fibers, mats,
fabrics, etc., have been added before the forming operation to provide some
strength properties greatly superior to those of the base resin.

See IS0 472.

REINFORCED REACTION INJECTION MOLDING (RRIM):
with a reinforcement added.

REINFORCE
mechanica
fibers, w
synonymou
dimension

RELATIVE

strain to

RELAXED S
time duri

RELEASE A
a mold to

Reinforcements are usually long fibers,
The term should not be us
A material used to reinforce, streng
1 stability to a part.

préperties.
iskers, particulates, etc.
ly with filler,

UMIDITY: The ratio of the actual pressure of existin
imum possible (saturation) pressure of water vapor in
at the same temperature, expressed as 'a percentage.

TIME: The time required for a_stress under a sustai
diminish by a stated fraction of its initial value.

RESS: The initial stress minus the remaining stress
g a stress-relaxation texd.

ENT: A material that.is applied in a thin film to th
keep the resin from-bonding to the mold. Also called

A reaction injection molding
See also reaction injection molding.

ve its
chopped

ed

then or give

g water vapor
the

ned constant

at a given

e surface of
parting

to the resin

both, for an
mass prior

agent. See also mold release agent. See ISO 472.

RELEASE FILM: An impermeable layer of film that does not bond

being cured. See alse’ separator.

RELEASE PAPER: -A_sheet, serving as a protectant or carrier, or
adhesive filmJor mass, which is easily removed from the film or

to use. $eeVASTM D 907.

RELIABILITY: The probability that an assembly or part will function

properly in the operating environment for the expected service life.

REPAIR:

fit and function.

RESIDUAL GAS ANALYSIS (RGA):

using mass spectrometry.

RESIDUAL STRAIN:

RESIDUAL STRESS:
uniform temperature, and not subjected to external forces.

The strain associated with residual stress.

the forming and curing process.

The rebuilding of a rejected assembly to restore its intended form,

The study of residual gases in vacuum systems

The stress existing in a body at rest, in equilibrium, at
Often caused by
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3.18 (Continued):

RESILIENCE: The ratio of energy returned, on recovery from deformation to
the work input required to produce the deformation (usually expressed as a
percentage). The ability to regain an original shape quickly after being
strained or distorted.

RESIN:
weight, that exhibits a tendency to flow when subjected to stress.
usua]]y has a softening or melting range, and fractures conchoidally.
resins are po]ymers In re1nforced p]ast1cs the mater1a1 used to bind
togethe : 3 3 S o—pp 1 ymer.

See ISQ 472 and ASTM D 907

A solid or pseudo solid organic material, usually of high molecular
It
Most

RESIN APPLICATOR: In filament winding the device which”depo
resin ¢nto the reinforcement band.

RESIN BATCH: Resin mixed in one mixer in one operation or r
together in one homogeneous mix with traceabidity to the ind

sits the 1liquid

esins blended
ividual

componént lots.

RESIN (ONTENT: The amount of resin in.adaminate expressed ps either a

percentage of total weight or total volume.

sin and fiber
etc., of

RESIN/KIBER DUST: Nuisance dust composed of a mixture of re
formed [from solid material by crushing, grinding, drilling,
nonmetdilic composites.

solid when
ts may be used.
room

RESIN, [LIQUID:
converted into its final state for use.
Some require heat for @ specified time,
temperature. See ASTM D 907.

An organic-polymeric liquid which becomes a
Various curing agen
some cause curing at

small,
r internal to
p IS0 472.

RESIN ROCKET: _An-apparent accumulation of excess resin in a
localized section visible on cut edges of molded surfaces, o
the structure and nonvisible. See also resin-rich area. Se

N o
H AR 0 g

See also resin pocket

A ed wi in kihg reinforcing

RESIN-H
material.

RESIN-STARVED AREA: Localized area of insufficient resin, usually
identified by low gloss, dry spots, or fiber showing on the surface.

RESIN RIDGE:
resin.

A sharp buildup on the surface of a part consisting of only

RESIN SYSTEM: A mixture of resin and ingredients such as catalyst,
initiator, diluents, etc., required for the intended processing and final
product.
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3.18

(Continued

RESIN TRAN

):
SFER MOLDING (RTM):

A process whereby catalyzed thermosetting

resin is transferred or injected into an enclosed mold in which the fiber

reinforcement has been placed.

external h

the ability to mold large structural parts.

too viscou

RESINOGRAPHY:

eat.

s to be used in RTM even if heat is applied.

Cure is normally accomplished without
RTM combines relatively low tooling and equipment costs with
In general thermoplastics are

The science of the morphology, structure, and related

descriptive characteristics as correlated with the composition or conditions

and with t
products.

RESINOID:
their init
See ASTM D

RESISTIVITY:

current ei

RESITE: A

RESITOL:
RESOLE:
RETARDER:

REVERSE HE
traverses

at the pol
The fibers
the helix.

REVERSE IM
struck by
damage.

RGA: See

R-GLASS:

RHEOLOGY:
solids and
deformatio

RIB:
horizontal

RIBBON:
width-to-t

An alternative term for ‘A stage.

PRy | . L .. a | a | 2
1€ Pruper vico Ul Uilay Tur Ul TCoTlo, PUIyINICT o, PIASLIR

ial temporarily fusible state or in their final infus;
907. See also novolak and thermosetting.

ther through its bulk or on a surface.
h alternative term for ‘C’ stage..“See ASTM D 907 and
An alternative term for ‘B’ stage.
See ASTM D 907 and
See inhibitor. See IS0 472.
| ICAL WINDING: _In filament winding, as the fiber del;
ar ends. In(contrast to biaxial, compact, or sequent
The minimum region of crossover is three.

PACTCTEST: A test in which one side of a sheet of a1
a_pendulum or falling object and the reverse side is

s, and their

Any of the class of thermosetting synthetic resins, either in

ble state.

The ability of a material to resist)passage of electrical

IS0 472.

See ASTM D 907 andg ISO 472.

IS0 472.

very arm

pne circuit, accontinuous helix is laid down, reversing direction

al winding.

cross each\other at definite equators, the number depending on

naterial is
nspected for

residual gas analysis.

American and European version of S-Glass.

The study of the flow of materials, particularly plastic flow of

the flow of non-Newtonian liquids.
n and flow of matter.

, hoop, or other structural support.

hickness ratio is at least 4:1.

The science treating the

A reinforcing member designed into a plastic part to provide lateral,

A fiber having essentially a rectangular cross-section, where the

1 O t Distributed under license from the IHS Archive
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3.18 (Continued):
RIBBON DIRECTION: In honeycomb, the direction of the node bonds.
RIGID PLASTICS: For purposes of general classification, a plastic that has
a modulus of elasticity either in flexure or in tension greater than 690 MPa
(100 ksi) at 23 °C (70 °F) and 50% relative humidity. See ISO 472.

RIGID RESIN: A resin having a modulus high enough to be of practical
importance, for example, 690 MPa (100 ksi) or greater.

RIGIDIT n instantaneous

change o% shape. the reciprocal of elasticity.

RIM: $ee reaction injection molding.

RISE TIME: In urethane foam molding, the time between the pouring of the
urethape mix and the completion of foaming.

ROCKWEILL HARDNESS: A value derived from the.increase in depth of an
impression as the load on an indenter is increased from a fixed minimum
value to a higher value and then returned to the minimum value. Indenters
for the Rockwell test include steel balls of several specifilc diameters and
a diamond cone penetrator having an-included angle of 120° with a spherical
tip haying a radius of 0.2 mm (0.0070 in). Rockwell hardnesjs numbers are
always|quoted with a prefix representing the Rockwell scale [corresponding to
a given combination of load and “indenter, for example, HRC 30.

ROOM TEMPERATURE: A temperature in the range of 20 to 30 °C| (68 to 86 °F).
The tefm room temperature-is usually applied to an atmosphere of unspecified
relatiye humidity.

ROOM-TEMPERATURE .CURING ADHESIVE: An adhesive that sets (to| handling
strength) within~an hour at temperatures from 20 to 30 °C (68 to 86 °F) and
later reaches'full strength without heating.

ROOM-TEMPERATURE-SETTING ADHESIVE: An adhesive that sets in| the temperature
range from 20 to 30 °C (68 to 86 °F), in accordance with the standard limits
for room temperature specified in ASTM D 618 and ASTM D 907. Compare to
cold-setting adhesive, hot-setting adhesive, and intermediate-temperature-
setting adhesive.

ROOM-TEMPERATURE VULCANIZING (RTV): Vulcanization or curing at room
temperature by chemical reaction; usually applies to silicones and other
rubbers.

ROSIN: A resin obtained as a residue in the distillation of crude
turpentine from the sap of the pine tree (gum resin) or from an extract of
the stumps and other parts of the tree (wood resin),

ROVING: A number of yarns, strands, tows, or ends collected into a parallel
bundle with 1ittle or no twist. This term is applied most commonly to glass
and Kevlar. See ISO 472.
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3.18

3.19

(Continued):

ROVING BALL:

The supply package offered to the winder, consisting of a

number of ends or strands wound to a given outside diameter onto a Tength of

cardboard
yards.

ROVING CLOTH:
ROW NUCLEATION:

tube. Usually designated by either fiber weight or 1

The mechanism by which stress-induced crystall

initiated, usually during fiber spinning or hot drawing.

RRIM: Se

RTM: See

RTV: See

RUBBER:
temperatu
elongatio

RULE OF M
case that
the const
applies,
resins.

RUNNER:
that runs
molding m

RUPTURE:
rupture.
point of

RUPTURE S
material

S:

SAFETY HARDENER:

D

-

reinforced reaction injection molding.
resin transfer molding.
room-temperature vulcanizing.

Cross-Tlinked polymers with glass transifion temperatuy
re, which exhibit highly elastic deformation and have
n.  See ISO 472.

[XTURES: When two materials are'mixed together it is
the properties of the mixtureare an average of the p
ituents according to the proportion of each in the mi
For example, to particulate reinforced composites and

(i) The secondary feed channel in an injection or tran
from the inner end of the sprue to the cavity gate.
hiterial in this secondary feed channel. ISO 472.

A cleavage.or break resulting from physical stress.
The intégral of the stress-strain curve between the g
rupture.

[RENGTH: The true value of rupture strength is the st

bt —failure based on the rupturnd cross-sectional area

ength in

A textile fabric, coarse in nature, woven from rovings.

jzation is

e below room
high

normally the
roperties of
ture. This
fillers in

sfer mold
(ii) The

Work of
rigin and the

ress in a
itself.

A curing agent which causes only a minimum toxic effect on

the human body, either on contact with the skin or as concentrated vapor in

the air.

SAGGING:

SAMPLE:

representative of the whole.
of measurements taken from a specified population.

Run-off or flow-off of adhesive from an adherend surface due to
application of excess or low viscosity material.

(i) A small portion of a material or product intended to be
(ii) Statistically, a sample is the collection
MIL-HDBK-17.
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3.19 (Continued):

SAMPLE MEAN: The arithmetic average of the measurements in a sample. The
sample mean is an estimator of the population mean. MIL-HDBK-17.

SAMPLE MEDIAN: Order the observations from smallest to largest. Then the
sample median is the value of the middle observation if the sample size is
odd; the average of the two central observations if "n" is even. If the
population is symmetric about its mean, the sample median is also an
estimator of the population mean. MIL-HDBK-17.

SAMPLE&S$ANQAR9—QE¥4A$4ON+——$he—squa¥e—#ee%—e#—%he—sample—#ariance.
MIL-HDBK-17.

SAMPLE [VARIANCE: The sum of the squared deviations from thel sample mean,
divided by n-1. MIL-HDBK-17.

SANDWIGH CONSTRUCTIONS: Panels composed of a lightweight core material,
such ag honeycomb, foamed plastic, etc., to which two relatipely thin,
dense, |high-strength or high-stiffness faces.or skins are adhered.

SANDWICGH PANEL: A panel consisting of two thin face sheets ponded to a
thick, [Tightweight honeycomb or foam core.

SANDING: The use of abrasive papers to either prepare a surface by light
abrasign using a fine grit papen;) or remove material and/or Shape a part
with a[coarse grit paper.

SATIN: | A type of finish having a satin or velvety appearancg, specified for
plastigs or composites.

SATIN WEAVE: See harness satin.

SATURATION: An{equilibrium condition in which the net rate pf absorption
under prescribed conditions falls essentially to zero. (MIL+HDBK-17)

S-BASI§: tThe S-basis property allowable is the minimum value specified by
the appropriate Federal, Military, Society of Automotive Engjineers, American
Society for Testing and Materials, or other recognized and approved
specifications for the material.

SBS: See short beam shear.

SCARF ANGLE: The angle of taper of a scarf joint, i.e., the taper ratio of
length to thickness.

SCARF JOINT: A joint made by cutting away similar angular segments on two
adherents and bonding the adherents with the cut areas fitted together. See
also lap joint. See ASTM D 907.
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(Continued):

SCORING:

rotary.

A groove which is smooth and has significant width compared to depth.

A type of wear in which the working face acquires grooves, axial
or circumferential, according to whether the motion is reciprocating or

blunt scratch.

SCOURING:

SCRATCH:
width com
caused by

SCRIM: A

an open-mesh construction.

material
used in s

SEALANT:
or cures

SECANT MO
between t
materials
average o
considere

SECONDARY
bonding,
chemical

SECONDARY
that is n
problems.

SELECTIVE

Also applied to a similar effect on the rigid , nonmoving member.

A

Cleaning process to remove size (steam, acid wash) followed by
drying under controlled conditions.

pared to length. Shallow mark, groove, furrow or chan
improper handling or storage.

low-cost reinforcing fabric made from continuogus fild
Used in the processing ofitape or d
Lo facilitate handling. Also used as a carrier of adh
pcondary bonding.

A material applied to a joint in paste or liquid forn
in place, forming a seal against_gas or liquid entry.

DULUS: Idealized Young’s modulus derived from a secar
ne origin and any point on a“nonlinear stress-strain ¢
whose modulus changes with stress, the secant modulug
f the zero applied stress point and the maximum stress
1. See also tangent modulus.

BONDING: The joining together, by the process of adh

br thermal reaction occurring is the curing of the adh
STRUCTURE:> In aircraft and aerospace applications, 3

pt critical to flight safety but failure could cause s
See Catastrophic Failures.

REINFORCEMENT: The addition of advanced composite md

selected areas for local augmentation of strength or stiffness.

SELF-EXTINGUISHING RESIN:

A resin formulation that will burn i

y small in
nel normally

ment yarn in
ther B-stage
esive, to be

that hardens

t drawn

urve.
is the
point being

On

esive

pf two or more already cured composite parts, during which the only

esive itself.
structure
ignificant

terials to

n the

presence of a flame but will extinguish itself within a specified time after

the flame

SELF-IGNITION TEMPERATURE:

is removed.

The temperature of a material at which

spontaneous combustion takes place when the temperature rises slowly.

SELF-SKINNING FOAM:

over a foam core upon curing.

SELF-VULCANIZING:
without the application of heat.

Pertaining to an adhesive that undergoes vul
See ASTM D 907. See also vul

A urethane foam that produces a tough outer surface

canization
canization.
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SELVAGE: The woven-edge portion of a fabric parallel to the warp, finished
off so as to prevent the yarns from unravelling. Modern "Jet" looms (since
1980s) leave cut ends in the weft but locking threads provided to stop edge
unravelling. Selvage is always cut off. It is never incorporated into the
work.

SEMICRYSTALLINE: In plastics, materials that exhibit localized
crystallinity. See also crystalline plastic.

SERVICE—CONDITFIONS:—The heat,—cold,—Flexing,—shock,—impact,  vibration etc.
that an adhesive or composite will be subjected to in serviee.

SEPARATOR: A permeable layer that also acts as a release fifjm. Porous
Teflon-coated fiberglass is an example. Often placed)between lay-up and
bleeder to facilitate bleeder system removal from laminate after cure. Also
called |"separator cloth".

SEPTUM: Adhesive and prepreg cured between.two pieces of core.

SET: (i) The irrecoverable or permanent eformation or creep after complete
releasd of the force producing the deformation. (ii) To conyert an adhesive
into a |fixed or hardened state by chemical or physical action, such as

condendation, polymerization, oxidation, vulcanization, gelation, hydration,
or evaporation of volatile constituents. See ASTM D 907. See also cure and
dry.

SETTING TEMPERATURE: The temperature to which an adhesive or assembly is
subjectled to set the adhesive. See cure temperature.

SETTING TIME: The period of time during which an assembly i$ subjected to
heat or] pressure, or both, to set the adhesive.

SET UP:[ To harden, as in curing of a polymer resin.
S-GLASY: ¢Silica/Alumina/Magnesia) Structural Glass, used a$ fiber

reinforicement, designed to give high tensile strength. More|expensive than
E-Glass.

SHEAR: An action or stress resulting from applied forces that causes or
tends to cause two contiguous parts of a body to slide relative to each
other in a direction parallel to their plane of contact. In interlaminar
shear, the plane of contact is composed primarily of resin. See also shear
strength and shear stress.

SHEAR CRIMPING: Buckling of the compressive facing due to low core shear
modulus. Usually causes the core to fail in shear at the crimp.
ASTM C 274.

SHEAR EDGE: The cutoff edge of the mold.
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(Continued):

SHEAR FRACTURE (FOR CRYSTALLINE TYPE MATERIALS): A mode of fracture
resulting from transiation along slip planes, which are preferentially
oriented in the direction of the shearing stress. MIL-HDBK-17.

SHEAR MODULUS: The ratio of shearing stress to shearing strain within the
proportional limit of the material.

SHEAR RIGIDITY: The sandwich property which resists shear distortions;
synonymous with shear stiffness. ASTM C 274.

SHEAR STRAIN: The tangent of the angular change, caused by.a*force between
two lineg originally perpendicular to each other through a?poipt in a body.
Also caliled angular strain.

SHEAR STRENGTH: The maximum shear stress that a material is capable of
sustaining. Shear strength is calculated from themaximum load during a
shear or [torsion test and is based on the original cross-sectipnal area of
the specimen.

SHEAR STRESS: The component of stress tangént to the plane on|which the
forces adqt. See ISO 472.

SHEAROGRAPHY: Was developed for strain measurements. The progess now
provides [a full-field video strainCgauge, in real time, over large areas.
It is an |enhanced form of holography, which requires the part to be under
stress. |[A laser is used to illuminate the part while under stress. The
output takes the form of an mage processed video display.

SHEET, SHEETING: A thim;-generally plane product in which the|thickness is
small in |proportion t6 jlength and width. See ISO 472.

SHEET MOLDING COMPOUND (SMC): A composite of fibers, usually a polyester
resin, and pigments, fillers and other additives that have been compounded
and processed into sheet form to facilitate handling in the mojding

operation.

SHEETING: (i) Sheet made in continuous lengths and generally supplied in
roll form. (ii) A synonym for sheet. See ISO 472.

SHELF LIFE: The length of time a material, substance, product, or reagent
can be stored under specified environmental conditions and continue to meet
all applicable specification requirements and/or remain suitable for its
intended function. Synonym for storage life.

SHELL TOOLING: A mold or bonding fixture consisting of a contoured surface
shell supported by a substructure to provide dimensional stability.

SHOE: A device for gathering filaments into a strand, in glass fiber
forming.
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