Glossary

A superscript one (1) indicates an ASTM denition. ISO refers to a definition of the International Standards Organization.
Definitions are arranged in four sections:

A. Polymers and Polymerization

B. Plastics Formulation and Processing

C. Mechanical Testing

D. Environmental Degradation of Polymers and Plastics

A.  Polymers and Polymerization

addition polymerization: polymerization in which monomers are linked together without the splitting off of water or other simple molecules.1 The original monomers usually contain carbon-carbon double bonds.

biopolymer (short for biological polymer): a polymer produced by plants, animals, or microorganisms through biochemical reactions, as distinct from a synthetic polymer.

condensation polymerization: polymerization in which monomers are linked together with the splitting off of water or other simple molecules.1 The monomeric repeating unit in the polymer lacks certain atoms that are present in the original monomer.

copolymer: a polymer formed from more than one type of monomer.
homopolymer: a polymer resulting from polymerization involving a single monomer.1
hydrophilic: having a strong afnity for water; characterized by strong interactions with water molecules; literally, “water loving.” (See also hydrophobic.)

hydrophobic: having a strong aversion for water; characterized by weak interactions with water molecules; literally, “water hating.” (See also hydrophilic.)
macromolecule: a long or large molecule not necessarily having a regularly repeating structural unit.

monomer: a low-molecular-weight substance consisting of molecules capable of reacting with like or unlike molecules to form a polymer.1
oligomer: a substance composed of only a few monomeric units repetitively linked to each other, such as a dimer, trimer, tetramer, etc., or their mixtures.1
polyester: a polymer in which the repeated structural unit in the chain is of the ester type (ISO).

polyether: a polymer in which the repeated structural unit in the chain is of the ether type (ISO).

polymer: a substance consisting of molecules characterized by the repetition (neglecting ends, branch junctions, and other minor irregularities) of one or more types of monomeric units.1
polymerization: a chemical reaction in which the molecules of monomers are linked together to form polymers.1
polyolen: a polymer prepared by the polymerization of an olen(s) as the sole monomer(s).1
protein: a complex nitrogen-containing organic compound of high molecular weight made of amino acids; many proteins are enzymes.
B.  Plastics Formulation and Processing

cast lm: a lm made by depositing a layer of plastic, either molten, in solution, or in a dispersion, onto a surface, solidifying and removing the lm from the surface.1
composite: n—a solid product consisting of two or more distinct phases, including a binding material (matrix) and a particulate or brous material.1 (Here, the term phase is meant in the general, descriptive sense, not the technical thermodynamic sense.) A broader denition includes not only heterogeneous but also homogeneous materials, such as polymer blends.
compression molding: the method of molding a material already in a conned cavity by applying pressure and usually heat.1
cross-linking: the formation of a three-dimensional polymer by means of interchain reactions, resulting in changes in physical properties.1
cure: to change the properties of a polymeric system into a more stable, usable condition by the use of heat, radiation, or reaction with chemical additives;1 cure may be accomplished, for example, by removal of solvent or by cross-linking (ISO).1
extrusion: a process in which heated or unheated plastic is forced through a shaping orice (a die) in one continuously formed shape, as in lm, sheet, rod, or tubing.1
fabricating: the manufacture of plastic products from molded parts, rods, tubes, sheeting, extrusions, or other forms by appropriate operations such as punching, cutting, drilling, and tapping, including fastening plastic parts together or to other parts by mechanical devices, adhesives, heat sealing, or other means.1
feedstock: the raw materials used in an industry; e.g., petroleum is a feedstock for synthetic plastics, whereas starch, cellulose, soybeans, etc., are feedstocks for bioplastics.
ber: the result of processing a polymer into a threadlike product, as distinct from a plastic or elastomer (although the distinction is not always sharp); any tough, threadlike substance.

ller: a relatively inert material added to a plastic to modify its strength, permanence, working properties, or other qualities, or to lower costs.1
lm: in plastics, an optional term for sheeting having a nominal thickness not greater than 0.25 mm (0.01 in.).1
injection molding: the process of forming a material by forcing it, in a uid state and under pressure, through a runner system (sprue, runner, gate[s]) into the cavity of a closed mold.1
laminate: a product made by bonding together two or more layers of material or materials (ISO).1
material: in a general, descriptive sense, any composition of matter that can be fabricated into useful products; in a more technical sense, a composition of matter complying with dened standards. In the rst sense wood is a material; in the latter it is not.
materials science: the study of compositions of matter that have application in the fabrication of useful products.

plasticizer: a substance incorporated in a material to increase its workability, exibility, or distensibility;1 a substance that adds pliability to other substances.
plastic(s): a material that contains as an essential ingredient one or more organic polymeric substances of large molecular weight, is solid in its nished state, and, at some stage in its manufacture or processing into nished articles, can be shaped by ow. Rubber, textiles, adhesives, and paint, which may in some cases meet this denition, are not considered plastics.1
reinforced plastic: a plastic with high-strength llers imbedded in the composition, resulting in some mechanical properties superior to those of the base resin.1
release agent: a material added to a compound or applied to the mold cavity, or both, to reduce parts sticking to the mold.1
resin: a solid or pseudosolid organic material often of high molecular weight, which exhibits a tendency to ow when subjected to stress, usually has a softening or melting range, and usually fractures conchoidally.1 In a broad sense, the term is used to designate any polymer that is a basic material for plastics.1
rubber: a material that is capable of recovering from large deformations quickly and forcibly, and can be, or already is, modied to a state in which it is essentially insoluble (but can swell) in boiling solvent, such as benzene, methylethylketone, and ethanol-toluene azeotrope.1
sheeting: a form of plastic in which the thickness is very small in proportion to length and width and in which the plastic is present as a continuous phase throughout, with or without ller.1 (See also lm.)

thermoplastic: n—a plastic that repeatedly can be softened by heating and hardened by cooling through a temperature range characteristic of the plastic, and that in the softened state can be shaped by ow into articles by molding or extrusion;1 adj—capable of being repeatedly softened by heating and hardened by cooling through a temperature range characteristic of the plastic, and that in the softened state can be shaped by ow into articles by molding or extrusion for example. Thermoplastic applies to those materials whose change upon heating is substantially physical.1
thermoset: n—a plastic that, after having been cured by heat or other means, is substantially infusible and insoluble;1 adj—pertaining to the state of a plastic in which it is substantially infusible.1
transfer molding: a method of forming articles by fusing a plastic material in a chamber and then forcing essentially the whole mass into a hot mold where it solidies.1
vacuum forming: a forming process in which a heated plastic sheet is drawn against the mold surface by evacuating the air between it and the mold.1
C.  Mechanical Testing

ASTM: American Society for Testing and Materials. The organization responsible for standardizing the testing of materials in the United States.

crazing: apparent five cracks at or under the surface of a plastic. The crazed areas are composed of polymer material of lower density than the surrounding material.1

elastic limit: the greatest stress which a material is capable of sustaining without any permanent strain remaining upon complete release of the stress. It is expressed in force per unit area, usually pounds-force per square inch (megapascals).1 Note. Measured values of proportional limit and elastic limit vary greatly with the sensitivity and accuracy of the testing equipment, eccentricity of loading, the scale to which the stress-strain diagram is plotted, and other factors. Consequently, these values are usually replaced by yield strength.1

elongation: the increase in length produced in the gage length of the test specimen by a tensile load. It is expressed in units of length, usually inches (millimeters). (Also known as extension.)1 Note. Elongation and strain values are valid only in cases where uniformity of specimen behavior within the gage length is present. In the case of materials exhibiting necking phenomena, such values are only of qualitative utility after attainment of yield point. This is due to inability to ensure that necking will encompass the entire length between the gage marks prior to specimen failure.1 Percent elongation is the elongation of a test specimen expressed as a percent of the gage length. Percent elongation at break is the percent elongation at the moment of rupture of the test specimen.1

gage length: the original length of that portion of the specimen over which strain or change in length is determined.

mechanical properties: tensile, compressive, bending, flexural, and shear properties; impact, crack, tear, and tear-propagation resistance; fracture toughness; and others.

modulus of elasticity: the ratio of stress (nominal) to corresponding strain below the proportional limit of a material. It is expressed in force per unit area, usually megapascals (pounds-force per square inch) (Also known as elastic modulus or Young's modulus).1 Note.  Since the existence of a true proportional limit in plastics is debatable, the propriety of applying the term "modulus of elasticity" to describe the stiffness or rigidity of a plastic has been seriously questioned. The exact stress-strain characteristics of plastic materials are very dependent on such factors as rate of stressing, temperature, previous specimen history, etc. However, such a value is useful if its arbitrary nature and dependence on time, temperature, and other factors are realized.1

necking: the localized reduction in cross section which may occur in a material under tensile stress.1

sample: a small part or portion of a material or product intended to be representative of the whole.1
specimen: a piece or portion of a sample used to make a test (ISO).

tensile strength (nominal): the maximum tensile stress (nominal) sustained by the specimen during a tension test. When the maximum stress occurs at the yield point, it shall be designated tensile strength at yield. When the maximum stress occurs at break, it shall be designated tensile strength at break.1

strain: the ratio of the elongation to the gage length of the test specimen, that is, the change in length per unit of original length. It is expressed as a dimensionless ratio.1
tensile stress (nominal): the tensile load per unit area of minimum original cross section, with the gage boundaries, carried by the test specimen at any given moment. It is express in force per unit area, usually megapascals (pounds-force per square inch).1 Note. The expression of tensile properties in terms of the minimum original cross section is almost universally used in practice. In the case of materials exhibiting high extensibility or necking, or both, nominal stress calculations may not be meaningful beyond the yield point due to the extensive reduction in cross-sectional area that ensues. Under some circumstances it may be desirable to express the tensile properties per unit of minimum prevailing cross section. These properties are called true tensile properties (that is, true tensile stress, etc.)1
tensile stress-strain curve: a diagram in which values of tensile stress are plotted as ordinates against corresponding values of tensile strain as abscissas.1

yield point: the first point on the stress-strain curve at which an increase in strain occurs without an increase in stress.1

D.  Environmental Degradation of Polymers and Plastics

biodegradable: capable of being broken down into simpler compounds by the action of naturally occurring microorganisms such as bacteria, fungi, and algae.
biodegradable plastic: a degradable plastic in which the degradation results from the action of naturally occurring microorganisms such as bacteria, fungi, and algae.1
biodegradation (short for biotic degradation): chemical degradation brought about by the action of naturally occurring microorganisms such as bacteria, fungi, and algae.

biomass: (1) the total mass of matter generated by the growth of living organisms, including plants, animals, and microorganisms; (2) any organic matter; (3) all of the living material in a given area; (4) often refers to vegetation; (5) any organic matter that is available on a renewable or recurring basis, including agricultural crops and trees, wood and wood wastes and residues, plants (including aquatic plants), grasses, residues, bers, and animal wastes, municipal wastes, and other waste materials. (U.S. Biomass Research and Development Act of 2000)

compostable plastic: a plastic that undergoes biological degradation during composting to yield carbon dioxide, water, inorganic compounds, and biomass at a rate consistent with other known compostable materials and leaves no visually distinguishable or toxic residues.1
decomposition: the breakdown of matter by bacteria and fungi, changing the chemical makeup and physical appearance of materials.2 (See also degradation and deterioration.)

degradable plastic: a plastic designed to undergo a signicant change in its chemical structure under specic environmental conditions, resulting in a loss of some properties that may be measured by standard methods appropriate to the plastic and the application in a period of time that determines its classication.1
hydrolysis: a chemical reaction in which a compound is converted into another compound by taking up the elements of water.

hydrolytically degradable plastic: a degradable plastic in which the degradation results from hydrolysis.1
oxidatively degradable plastic: a degradable plastic in which the degradation results from oxidation.1
photodegradable plastic: a degradable plastic in which the degradation results from the action of natural daylight.1
photodegradation: degradation that results from the action of light.

sustainable: able to be continued by virtue of consuming only renewable resources; able to keep up, sustain, or endure.






















