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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD ISO 20507:2022(E)

Fine ceramics (advanced ceramics, advanced technical
ceramics) — Vocabulary

1 Scope

This document specifies terms and associated definitions which are typically used for fine ceramic
(advarcedTeTanTit, advanced teCicatl Cerartic) aterials, proaucts, apphcations, properties and
processes. This document also contains those abbreviated terms which have found general acceptance
in scientific and technical literature; they are given together with the corresponding full terms and
defiritions or descriptions.

In tHis document, terms are defined using the term ‘fine ceramic’. The defititions apply equally to
‘advgnced ceramics’ and ‘advanced technical ceramics’, which are considered to be equivalént.

This|document does not include terms which, though used in the field-of fine ceramics, are of a more
general nature and are also well known in other fields of technology.

NOTH Terms and definitions of a more general nature are avaitable in ASTM C 1145-2019, BN 14232 and
JISR [1600.

2 Normative references

Therk are no normative references in this document.

3 Terms and definitions
ISO gnd [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platforms available at https://www.iso.org/obp

— IEC Electropedia: available-at https://www.electropedia.org/

3.1 | General terms

3.1.1
advanced ceramic
advdnced technical ceramic
fine ceramic

highly ehgineered, high performance, predominately non-metallic, inorganic, ceramic material having
speclficfunctional attributes

Note 1 to entry: The use of fine ceramic, advanced ceramic and advanced technical ceramic is interchangeably
accepted in business, trade, scientific literature and International Standards.

3.1.2

antibacterial ceramic

fine ceramic that reveals surface antibacterial activity, usually associated with an antibacterial agent
or photocatalytic behaviour, and is widely used for sanitary ware, tiles and various kinds of apparatus

3.1.3
bio-sourced ceramic
fine ceramic produced from bio-sourced material

©1S0 2022 - All rights reserved 1


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=27233836b1feceaffa4d503a8b7f5f49

ISO 20507:

3.14
bioceramic

2022(E)

fine ceramic employed in or used as a medical device which is intended to interact with biological

systems

Note 1 to entry: Bioceramics typically comprise products to repair or replace bone, teeth and hard tissue or to

support soft t

issue and/or control its function.

Note 2 to entry: Implants require a degree of biocompatibility.

Note 3 to entry: Bioceramics that are intended to interact actively with biological systems are often based on

crystalline hy

ydroxy(1)apatite; partially crystallized glass or glass-bonded ceramic is also used.

3.1.5
carbon-car
fine ceramid

Note 1 to en
furnace partj

Note 2 to ent

3.1.6

ceramic, ad
pertaining {
process or t

3.1.7

J

bon composite

composed of a carbon matrix containing carbon fibre reinforcement

ry: A carbon-carbon (C/C) composite is mainly used for airplane breaks; it can’also be use
or heat-resistant tiles for aerospace applications.

y: The reinforcement is generally continuous.

d for

o the essential characteristics of a ceramic and to the{material, product, manufactliring

bchnology

ceramic, noun

essentially i

Note 1 to en

norganic and non-metallic material

ry: The concept “ceramic” comprises products based on clay as raw material and also mat

which are typically based on oxides, nitrides, carbides, silicides, borides and carbon.

3.1.8

ceramic armour

armour use

3.19
ceramic caj
capacitor in

EXAMPLE

3.1.10
ceramic caf
non-reactivg

Note 1 to ent

by A capramie cata
HHeE-€at

l by armour vehicle and personnel for its attenuative properties

pacitor

which the dielectricmaterial is a ceramic

Boundary layer/(BL) capacitor; multi-layer ceramic capacitor.

alyst earrier

e cerariic substrate to support a catalyst

brials

arith 2 thin vall haco
HH Ha= Va5 aS

Yy ircer VI oIt v

in contact with fluid matter.

3.1.11

ceramic coating
layer of oxide ceramic and/or non-oxide ceramic adhering to a substrate

used

Note 1 to entry: Ceramic coatings are produced by a variety of processes, e.g. dipping, plasma spraying, sol-gel
coating, physical vapour deposition and chemical vapour deposition coating.

Note 2 to entry: Ceramic coatings are usually subdivided into thin coatings (<10 um) and thick coatings (>10 um).
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3.1.12

ceramic cutting tool

tool for machining operations, consisting of a fine ceramic having excellent wear, damage and heat
resistance

Note 1 to entry: Machining includes operations such as turning, drilling and milling.

3.1.13
ceramic filter
<electrical> filter using a piezoelectric ceramic as a resonator

3.1.14
ceramic filter
<porjous> porous ceramic matter to be used in filtering a gas or a liquid

3.1.15
ceramic for electrical applications
ceramic for electronic applications
DEPEECATED: electrical ceramic

DEPRECATED: electronic ceramic
DEPRECATED: electroceramic

fine ceramic used in electrical and electronic engineering because of intrinsic, electridally related
propgrties

Note |1 to entry: These intrinsic properties include electrical insulation, mechanical strength and corrosion
resistance.

Note |2 to entry: This term includes ceramics for passive\electrical applications, i.e. a ceramic wjith no active
electrical behaviour, having a high electrical resistivitysused for electrical insulation functions.

Note B to entry: This term may apply to silicate ceramics such as steatite and electrical porcelain.

3.1.16
ceramic for nuclear applications

DEPRECATED: nuclear ceramic

fine ¢eramic having specific matetial properties required for use in a nuclear environment

Note [l to entry: Ceramics for nuclear applications include materials for nuclear fuels, neutron absorbers, burnable
neutifon poisons, diffusion barriér coatings, inert container elements, fuel cladding and assembly dyct.

3.1.147
ceramic for opticalapplications

DEPRECATED: optieal ceramic

fine ¢eramic used in optical applications because of its intrinsic properties

Note [l to efitry: For example, transparent alumina is used for high-pressure sodium lamp envelopes.

Note [27to entry: Optical ceramics are typically tailored to exploit transmission, reflection and absorption of
visible and near-visible electromagnetic radiation.

3.1.18
ceramic heating resistor
heater making use of an electric conductive or a semiconductive property of ceramics

3.1.19
ceramic honeycomb
fine ceramic body having multiple channels typically arranged in a honeycomb structure

Note 1 to entry: A ceramic honeycomb is typically used as a ceramic catalyst carrier, a filter or a heat exchanger
regenerator, and is typically made of cordierite, mullite or aluminium titanate.

©1S0 2022 - All rights reserved 3
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3.1.20

ceramic ionic conductor

ceramic for electrical applications in which ions are transported by an electric potential or chemical
gradient

3.1.21

ceramic matrix composite

CMC

fine ceramic composed of a ceramic matrix containing reinforcement

Note 1 to entry: The reinforcement is often continuous, i.e. ceramic filaments, distributed in one or more spatial

directions b| tthictarm ic alca ucad for dicoantinanc vatnforcaaant o g chart coprayaie filbhene coprayaice b kers
) DiFeSterSarSe-uSe ator-atSeontRtouSFehroreeme Rt e-g—SneFreerae Hurescerante- Wit )

ceramic platglets or ceramic particles.
Note 2 to entty: Carbon-carbon (C/C) composites are included.

Note 3 to ertry: The acronym CFCC (continuous fibre ceramic composite) is often used for.ceramic matrix
composite infwhich one or more reinforcing phases consist of continuous fibres.

3.1.22
ceramic optical waveguide
optical waveguide formed on the surface of a ceramic substrate

Note 1 to ent}y: Optical single crystal of LiNbO; is typically used as a substrdte)for a ceramic optical waveghide.

3.1.23
ceramic sepsor
sensor makjng use of semiconductive, piezoelectric, magnetie-0r dielectric properties of a fine ceramic

3.1.24
ceramic substrate
ceramic body, sheet or layer of material on which some other active or useful material or compadnent
may be depgsited or laid

EXAMPLE An electronic circuit laid on an(alimina ceramic sheet. In catalysis, the formed, porous, jhigh-
surface-areafcarrier on which the catalytic agent is widely and thinly distributed for reasons of performande and
economy.

3.1.25
ceramic varistor
ceramic maferial having high electrical resistivity at low voltage but high electrical conductivity ahigh
voltage

Note 1 to entfy: A zinc oxide varistor can be used as a protector in an electronic circuit.

3.1.26
cermet
composite material consisting of at least one distinct metallic phase and one distinct ceramic phasg, the
latter normally being present at a volume fraction greater than 50 %

Note 1 to entry: The ceramic phase, typically, has high hardness, high thermal strength, and good corrosion
resistance; the metallic phase has good toughness and elastoplastic behaviour.

Note 2 to entry: The term “cermet” is a contracted form of ceramic metal.

Note 3 to entry: Materials containing typically less than 50 % by volume of ceramic phase are commonly called
“metal matrix composites”.

4 © IS0 2022 - All rights reserved
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3.1.27
diamond-like carbon

DLC

form of carbon made by a CVD or PVD process, having hardness much higher than graphite but lower
than diamond

Note 1 to entry: Diamond-like carbon is typically used as a hard coat material for engineering components or
memory disks.

3.1.28
dielectric ceramic

cerapie-dieleetric

ceral[nic for electrical applications having controlled dielectric properties

3.1.29

disc
cera

3.1.30

elec
fine

Note

3.1.31
environmental barrier coating

EBC
cera

3.1.32
far-infrared radiative ceramic

fine

Note

appligations.

3.1.33

ferr
fine

Note

materials as well.

3.1.34
ferroelectric ceramic

TITC-or

]:lntinuous fibre-reinforced ceramic composite
ic matrix composite material reinforced by chopped fibres

tro-optic ceramic
reramic with a refractive index which changes in response to antapplied electric field

mic coating, possibly multi-layered, used to*protect fine ceramics from environmental

rferamic with specific property.toradiate in the far-infrared

1 to entry: Far-infrared radiative ceramics are typically used as heaters for industrial §

ite
feramic with fé€rrimagnetic behaviour, having ferric oxide as a major constituent

1 to entpy:\Magnetic ceramic is used as a synonym of ferrite but encompasses non-oxig

1 to entry: An electro-optic ceramic is a type of non-linear optical ceramic used, for example, in optical
shutters, optical modulating devices and optical memory devices. Transparent ferroelectrics are us
optic|ceramics, LiNbOj; single crystals or PLZT polycrystals with:low light scattering. The term “el¢]
often|erroneously used as a synonym for “optoelectronic”.

bd as electro-
ctro-optic” is

hggression

nd domestic

le-containing

non-linear polarizable ceramic for electrical applications, generally with a high level of permittivity,
exhibiting hysteresis in the variation of the dielectric polarization as a function of the electric field
strength and in the temperature dependence of the permittivity

Note 1 to entry: Polarization results in electrostrictive, piezoelectric, pyroelectric and/or electro-optic

prop

erties, which disappear above the transition or Curie temperature.

3.1.35

ferromagnetic ceramic
fine ceramic that exhibits a spontaneous magnetization without an applied external magnetic field, in
which unpaired electrons with a small magnetic field of their own align with each other and show a
large net magnetic moment

Note 1 to entry: Most ferrites that contain iron oxide as the main constituent show ferromagnetism.
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3.1.36
functional ceramic
fine ceramic, the intrinsic properties of which are employed to provide an active function

EXAMPLE Electronic or ionic conductor, component with magnetic, chemical or mechanical sensing function.

3.1.37

functionally graded ceramic

fine ceramic, the properties of which are deliberately varied from one region to another through spatial
control of composition and/or microstructure

3.1.38
geopolymer
inorganic pglymeric ceramics formed from both aluminium and silicon sources

3.1.39
glass-ceramic
fine ceramiq derived from bulk glass or glass powder by controlled devitrification

Note 1 to entfy: The glass is thermally treated to induce a substantial amount of crystallinity on a fine scalg.

3.1.40
hard ferrite
ferrite having strong magnetic anisotropy and high coercivity

EXAMPLE Barium hexaferrite, used as permanent magnets in loudspeakers; strontium hexaferrite, uded as
permanent nfagnet segments in electric motors.

3.1.41
high-tempedrature superconductor
HTS

HTSC
supercondugting ceramic having superconducting properties at temperatures above 77 K, the bailing
point of liqujid nitrogen

Note 1 to enfry: Superconducting ceramicsytypically comprise certain combinations of oxides of copper] rare
earths, bariupm, strontium, calcium, thalliutitand/or mercury.

3.1.42
hybrid photocatalyst
photocatalygt (material) combinéd with other functional materials in order to complement and enhance
the photocatalytic function

Note 1 to entry: Examples include photocatalytic air-purifying materials combined with an adsorbenft and
antibacterial|material,\in turn combined with an antibacterial agent, to continue to function in the absemice of
light.

3.1.43
indoor-light-active photocatalyst

substance that carries out many functions based on oxidization and reduction reactions produced by
an artificial light source for general lighting service, including decomposition and removal of air and
water contaminants, deodorization, and antibacterial, antifungal, self-cleaning and antifogging actions

3.1.44

in-plane reinforced ceramic matrix composite 2D material

ceramic matrix composite where the reinforcements are placed along at least two directions in a single
plane

3.1.45

low-emission ceramic

ceramic matrix composite with continuous reinforcement, which is distributed principally in two
directions

6 © IS0 2022 - All rights reserved
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3.1.46

machinable ceramic

ceramic that, after the last consolidation heat treatment, can be machined to tight tolerances using
conventional hardmetal or abrasive tools

EXAMPLE Boron nitride, glass-ceramics and porous aluminas.

Note 1 to entry: The natural mineral talc and pyrophyllite, machined and heat-treated, are sometimes also
referred to as machinable ceramics.

3.1.47
matrix
cerair:ic phase(s) used to bind together the dispersed particles, platelets, fibres and filaments of a
composite

Note |l to entry: Ceramic phase(s) bind the constituent fibres of a fibrous reinforcement of'a composdite material.

3.1.48

MXepes
class|of two-dimensional inorganic compound consisting of a-few-atoms-thick layers of transition metal
carbldes, nitrides or carbonitrides

3.1.49
MAX phase
layerled, hexagonal carbide and nitride which have the generakformula:

=

,,1AX,, (MAX)

where

n=1to4;
M isan early transition metal;
A isan A-group (mostly III1A and IVA, or groups 13 and 14) element;

X iscarbon and/or nitrogen.

3.1.50
metallized ceramic
fine ¢eramic produetwith a coherent, predominantly metal layer applied to its surface

Note|1 to entry:{Processes for metallization include painting, printing, electrolytic deposition [and physical
vapour deposition.

Note |2 te_entry: Metallization is carried out for specific modification of surface properties or tp produce an
interlager for promoting the formation of a high-integrity bond with another material (often metallfc).

3.1.51

monolithic ceramic

fine ceramic which has undergone consolidation through sintering to obtain a microstructure consisting
predominantly of ceramic grains of one or more phases which are homogeneously distributed on a scale
which is small compared to the dimensions of the part

Note 1 to entry: Ceramic parts with low or moderate porosity are included, whereas ceramic matrix composites
with ceramic filaments are excluded.

Note 2 to entry: A secondary phase can also be non-ceramic.

©1S0 2022 - All rights reserved 7
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3.1.52

multiferroic ceramic

fine ceramic that exhibits more than one ferroic characteristic, i.e. ferromagnetism, ferroelectricity and
ferroelasticity, simultaneously

Note 1 to entry: Multiferroic ceramics consist of two categories, i.e. single-phase multiferroics and composites
or heterostructures exhibiting more than one ferroic characteristic. Typical single-phase multiferroics include

TbMnO; and

3.1.53

BiFeOs.

multidirectional ceramic matrix composite xD (x > 2) material

ceramic ma

trix r‘nmpncifn where the continuous fibre reinforcementis cquinl]y distributed in at

least

three direct

3.1.54
multi-layern
ceramic mat

3.1.55

nanocompq
composite W
in a ceramid

Note 1 to ent

3.1.56
nanostruct|
ceramic mat
100 nm

3.1.57

non-oxide (
fine ceramid
or from mix

3.1.58

opto-electr
ceramic for
controlled b

3.1.59

oxide cerarn
fine ceramid
solutions th

Note 1 to ent

3.1.60
particulate

ions not in a single plane

ed ceramic matrix composite
rix composite where the matrix is composed of layers of different chemicalcompositi

)site ceramic
rith highly designed microstructure in which fine particles of nanonietric size are disp4
matrix

"y: See particulate reinforced ceramic matrix composite (3.1.60):

ured ceramic
erial of which at least one structural or microstructural element has dimensions of 1 1

eramic
produced primarily from substantially pure metallic carbides, nitrides, borides or silig
tures and/or solid solutions thepeof

onic ceramic
electrical applications, typically a ferroelectric ceramic in which the optical propertie
y electrical means

hic
produced primarily from substantially pure metallic oxides or from mixtures and/or
ereof

"y: £his term may also be applied to ceramics other than fine ceramics.

ns

ersed

m to

ides,

S are

solid

-reinforced ceramic matrix composite

ceramic matrix composite in which the reinforcing components are particles of equiaxed or platelet
geometry (in contrast to whiskers or short fibres)

Note 1 to entry: See nanocomposite ceramic (3.1.55).
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3.1.61

piezoelectric ceramic

piezoceramic

ceramic for electrical applications, typically a ferroelectric ceramic in which the elastic and dielectric
properties are coupled, with practically linear dependence, between the magnitude and direction of
mechanical force applied and the electric charge created, or conversely, between the strength and
direction of an electric driving field and the elastic deformation obtained

Note 1 to entry: Typical piezoelectric ceramics include barium titanate and lead zirconium titanate.

Note 2 to entry: Elastic deformation under the influence of an electric driving field is termed the inverse
piezoelectric-effect:

Note [3 to entry: Piezoelectric ceramics are capable of transforming mechanical energy into electrical energy or
signalls and vice versa.

3.1.42
photocatalyst
subsfance that performs one or more catalytic functions based on oxidatien or reductign reactions
undgr photoirradiation

Note |l to entry: The functions include decomposition and removal of air apd*'water contaminants, deodorization,
antibpcterial, self-cleaning and antifogging actions. A photocatalyst cafalso be used for light energly conversion.

3.1.43
photocatalytic material
matdrial in which or on which the photocatalyst is added by coating, impregnation or mixing

Note|[l to entry: Materials include ceramic, metal, plastig, paper and cloth for general purposes.

3.1.44
porgus ceramic
ceramic with pores

Note [l to entry: Porosity and pore diaméter range widely and are typically 30 % to 60 % and 0,05 ym to 100 pm,
respgctively.

Note [2 to entry: Porous ceramics are applied to filters, catalyst carriers, humidity sensors or molg¢cular sieves,
excluding structured honeycomb/cellular channels.

3.1.45
pre-stressed ceramics
ceraiic componentsiwith high strength and damage tolerance because of residual compressive stresses
in the surface layer and residual tensile stresses in the inner body, and the total force in a section is zero
due o stressbalance

3.1.46
relaxoridielectric
class of perovskite ferroelectric that shows significant changes in permittivity and Ioss tangent with
frequency

3.1.67
semiconducting photocatalyst
substance that displays photocatalytic action based on its electronic band structure

Note 1 to entry: This applies to metal oxides, like titanium dioxide, and sulfides. Photocatalysts which are not
semiconducting include metal complexes.

©1S0 2022 - All rights reserved 9
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silicate ceramic
ceramic made mainly from minerals and/or other siliceous raw materials, resulting in a microstructure
with a substantial amount of silicate phases

Note 1 to entry: Electrical porcelain and steatite ceramics are typical silicate ceramics.

3.1.69
soft ferrite

ferrite having a weak magnetic anisotropy, resulting in high magnetic permeability and low magnetic

loss

EXAMPLE
energy conve
applications.

3.1.70

structural
fine cerami
performanc

Note 1 to ent

3.1.71
spintronic
ceramic tha

Manganese-zinc-ferro-ferrite with spinel type crystal structure, used for coils, transforme
rsion; ferrite with garnet-type crystal structure, such as yttrium iron garnet, used foricro

Ceramic

al

Fy: The term “structural ceramic” is also applied to clay products for censtructional purposes.

Ceramic
F utilizes the charge (electronic conductivity) and the.spin (magnetization) of electrong

Note 1 to enjtry: Typical applications include the magnetic head~on a hard disk utilizing the giant ma

resistivity (G

3.1.72

MR) effect, as well as non-volatile magneto-resistive random-access memory (MRAM).

superconduycting ceramic

ceramic for

temperatur¢

Note 1 to e
rare earths,
superconduc

3.1.73

electrical applications showing practically zero electrical resistance below a ce

h

htry: Superconducting ceramics’ typically comprise certain combinations of oxides of cq
barium, strontium, calcium,thallium and/or mercury and most of them are high-temper
LOT'S.

surface-mddified ceramic

fine cerami

modificationf

Note 1 to ent

Note 2 to ern
reactions sud

c in which the\surface has been subjected to a deliberate physical or composit]

Fy: Surfacde modification is normally intended to enhance properties or performance.

try< Modification processes include ion diffusion, ion implantation, ion exchange and che
hés oxidation.

rs for
wave

- employed primarily in structural applications for its mechanical-or ithermomechanical

bneto

rtain

pper,
Ature

ional

mical

3.1.74

thick ceramic coating
ceramic coating of a thickness typically equal to or greater than 10 um

Note 1 to entry: Thick ceramic coatings are produced typically by thick film technology such as dipping (slurry),
screen printing or plasma spraying.

3.1.75

thin ceramic coating
ceramic coating of a thickness typically less than 10 pm

Note 1 to entry: Thin ceramic coatings are produced typically by thin film technology such as the sol-gel coating
process (dipping, spin coating) and the chemical and physical vapour deposition process.

10
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3.1.76

ultra-high-temperature ceramic

UHTC

class of refractory ceramics that offer excellent stability at temperatures exceeding 2 000 °C being
investigated as possible thermal protection system (TPS) materials, coatings for materials subjected to
high temperatures and bulk materials for heating elements

Note 1 to entry: Broadly speaking, UHTCs are borides, carbides, nitrides and oxides of early transition metals.

3.1.77

sle direction

Note |l to entry: The reinforcement typically comprises ceramic filaments.

3.2 | Terms for forming and processing

3.2.3
as-fired surface
extefnal surface of a ceramic product after sintering

Note|l to entry: The as-fired surface may be relatively rough compared with surfaces machined after sintering
and may have, for example, pits and adherent debris.

3.2.7
binder
one pr more mainly organic compounds which are added to the ceramic body in order| to enhance
compaction and/or to provide enough strength to the-green body to permit handling, green machining
or other operations prior to sintering

3.2.
binder phase
tough matrix phase embedding a rigid,-kard, main, ceramic phase in a composite material

Note [l to entry: Binder phase: cobalt, nickel; hard phase: tungsten carbide, tantalum carbide.

Note [2 to entry: A tough matrix phase reduces the brittleness and crack sensitivity and improves|the strength
and tpughness of the composite material.

3.24
calcining

calc!nation
process for changing the chemical composition and/or phases of a powder or powder compact by the

action of heat\and atmosphere prior to consolidation and processing

Note [l toentry: This process is typically used for the removal of organic material, combined water apd/or volatile
materialfrom a powder or powder compact.

3.2.5

casting

drain (hollow) casting

slip casting

forming ceramic ware by introducing a body slip into an open, porous mould and then draining off the
remaining slip when the cast piece has reached the desired thickness

3.2.6
ceramic agglomerate
accretion of ceramic particles forming a coherent, but weakly bonded, mass

Note 1 to entry: Ceramic agglomerates are unintentionally generated during manufacture and preparation of
ceramic powders for ceramic production and can be difficult to break down.
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ceramic aggregate

accretion of

ceramic particles forming a coherent mass with strong interfacial bonding

Note 1 to entry: Ceramic aggregates are intentionally generated during manufacture and preparation of ceramic

powders and

3.2.8

are difficult to break down.

ceramic body
totality of all inorganic and organic raw material constituents after preparation of ceramic powder but
before the shaping and heat treatment to produce a ceramic

3.29

ceramic fibIEe

unit of cera
high length-

Note 1 to ent
oxide fibres |

Note 2 to en
fibres, also c4

3.2.10
ceramic fil{

ic matter constituting a fibrous reinforcement of a composite material, chara¢terized
to-diameter ratio (at least > 100)

y: Three main types of ceramic fibres can be distinguished: carbon fibres, silieoncarbide fibrg
pssentially alumina, basalt and mullite).

Lry: Depending on aspect ratio value, short fibres can be distinguished-from continuous oj
lled ceramic filaments.

Ament

single ceranpic fibre of small diameter considered to be continuous

Note 1 to en
composites, 3

3.2.11

try: Ceramic filaments are typically used as reinfor¢ement in continuous fibre ceramic n
s tow and as woven or non-woven fabrics.

ceramic grain

individual c
Note 1 to ent

3.2.12

Fystal within the polycrystalline mienostructure of a ceramic

Fy: This term is also used for individual, usually hard, particles of abrasive or refractory mater

ceramic granulate

mass of graj
producing a

Note 1 to ent

3.2.13
ceramic pa
small quant

ules produced from a ceramic body, usually in a free-flowing form, used as a feedstoq
green body

'y: There are many.granulation processes; the size of the granules is typically 40 pm or greate|

rticle
ty of.ceramic matter, monocrystalline, polycrystalline or amorphous, in a discrete mg

size and shape-ontrolled by its fabrication process

by a

s and

long

atrix

ials.

k for

ss of

Note 1 to ent

'y: Individual particles may accrete into unintentional ceramic agglomerates or intentional ce

aggregates or may be processed to form a ceramic granulate.

3.2.14

ceramic platelet
unit of ceramic matter, consisting typically of a single crystal in a plate-like shape

Note 1 to entry: Ceramic platelets may consist of oxide or non-oxide material.

ramic

Note 2 to entry: Ceramic platelets are used as reinforcement in ceramic matrix composites, in which case the
width of the platelets is usually smaller than 50 um.

12

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=27233836b1feceaffa4d503a8b7f5f49

ISO 20507:2022(E)

3.2.15

ceramic (powder) preparation

preparation of ceramic powder

process of converting powders and additives into a ceramic body, usually by comminution and/
or mixing of the powder with binders and lubricants to provide the required chemical and physical
characteristics

3.2.16

ceramic precursor
chemical or mixture of chemicals employed for the manufacture of a ceramic powder, ceramic granulate,
thin ceramic coating, monolithic ceramic or ceramic matrix composite, or ceramic fibres, ceramic
whis[KeTs or ceramic platelets, differing in composition [rom the rabricated ceramic product

EXANPLE Gaseous silicon tetrachloride used for the formation of silicon nitride and silicon cprbide; metal
alkoxiides used for the formation of metal oxide powders.

Note |l to entry: This term is usually applied to gas or liquid mixtures which are de¢omposed to form ceramic
materials.

3.2.17
ceramic whisker
unit pf ceramic matter, consisting typically of a single crystal having a'needle-like shape

Note|l to entry: Ceramic whiskers may consist of oxide or non-oxide;material.

Note P to entry: Ceramic whiskers may be used as reinforcementin ceramic matrix composites, in which case the
diamgpter of the crystals is usually smaller than 3 um, the aspect ratio being less than 100.

3.2.18

chemical vapour deposition
CVvD
process for producing a fine ceramic by reacting gaseous species and condensing the reaction product
or by heterogeneous reaction at the surfacde of a substrate

Note [l to entry: This process may be used/for the preparation of a solid ceramic, a ceramic powdei or a ceramic
coating or for infiltration of a heatedssubstrate.

3.2.19
chemical vapour deposition‘coating process

CVD|coating process

chenjical vapour depgsition used for the formation of a fine ceramic coating on a substrate

3.2.20

chemical vapeut-infiltration
CVI
chenjical Vapour deposition through heterogen reactions on pore surfaces, used for cerapmic matrix
com;l)osite consolidation and/or densification

3.2.21

cold isostatic pressing

CIP

process of preparing a green body from a ceramic powder or a ceramic granulate by the use of (pseudo-)
isostatic pressure at or near room temperature

Note 1 to entry: This process is sometimes called “CIPing”.

3.2.22

consolidation

process that, in a composite, consists in binding the fibres of a fibrous reinforcement with sufficient
quantity of matrix in order to keep it in final shape

Note 1 to entry: Consolidation methods include mechanical densification, chemical bonding and sintering.
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3.2.23
densification
increase in bulk density with decreasing the volume fraction of voids by consolidation and/or sintering

Note 1 to entry: This operation in a ceramic matrix composite is dedicated to fill fibrous reinforcement voids
with one or several reinforcing matrix phases, and it usually occurs after the consolidation.

3.2.24

doctor blade process

process to form a ceramic sheet in which ceramic powder, binder and solvent are mixed and spread by a
knife edge (or a doctor blade) on to a carrier film

Note 1 to enf
adjusting the|

ry: The doctor blade process is used to form a ceramic sheet with good dimensional accuya
distance between a knife edge (or a doctor blade) and a carrier film.

cy by

Note 2 to entfy: The doctor blade process is frequently called tape casting (3.2.77).

3.2.25
electropho
EPD

retic deposition

colloidal prd
the influend
object to forj

Note 1 to enf
and coatings

3.2.26
extrude, ve
shape a plag

3.2.27

fibrous pre|
form of fibr
part after cd

3.2.28

fibrous reinforcement

fibre arran
constituenty

3.2.29
filler
organic or
properties

Note 1 to en

cessing technique in which ceramic particles suspended in a liquid-medium migrate y
e of an electric field and are deposited onto an electrode having the desired shape d
m

ry: This technique enables both the shaping of free-standing“bjects and the deposit of thin
on substrates.

b
tic body by forcing material through a die

form
us reinforcement, generally of complex geometry, used to obtain near net shape comp
nsolidation and/or densification

bement conferring toy the composite, mechanical properties higher than those ¢

ry. Examples of the use of this term include: (a) organic (or rarely, inorganic) additives to

nder
f the

films

osite

f its

norganic-additive to a fine ceramic, polymer or metallic body to control processing or

h fine

ceramic body

which dprnmnncp or burn out dnrmo consolidation to create intentional porosity e g did

crete

polymer partlcles (b) predommantly inert, usually particular, fine ceramic substances introduced into a fine
ceramic body to control processing or properties, e.g. silicon carbide particles used in a silicon-based polymer
precursor for dimensional control during subsequent consolidation; (c) predominantly inert, usually particular
fine ceramic materials introduced into a different matrix in order to modify properties, e.g. aluminium oxide or
hydroxide introduced into a polymer to modify stiffness or wear resistance.

3.2.30
gel casting
process of shaping and forming a green body using the phenomenon of gelation of a suspension
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3.2.31
gas pressure sintering

GPS

sintering by the combined application of heat and gas pressure

EXAMPLE Gas pressure sintered silicon nitride (GPSSN).

Note

1 to entry: The gas pressure is typically not greater than 10 MPa.

3.2.32

gree

n body

green part

ceramic body that is compacted and/or shaped, but not yet heat-treated

3.2.33

gre

machining

machining of a green body to a predetermined shape

3.2.34

hot i
HIP
proc

Note

ostatic pressing

1 to entry: The object may be an encapsulated powder or green body, or a pre-densified fine

bss of making a fine ceramic by application of an isostatic gas pressure at elevated temperatures

ceramic. Gas

b at elevated

in aqueous

hesis.

presgures are typically much greater than 10 MPa.

Note P to entry: This process is sometimes called “HIPing”.

3.2.35

(uniaxial) hot pressing

HP

process of making a fine ceramic, normally b7 application of a unidirectional (uniaxial) forc
temperature

Note|l to entry: For uniaxial hot pressing, an inductively heated graphite die is usually employed.
3.2.36

hydnothermal synthesis

process of preparing fine~céramics and other inorganic materials by chemical reaction|
solutlion under high temperature and pressure in a pressure vessel

Note |l to entry: An example of a pressure vessel is an autoclave.

Note P to entry: Finé ceramics in powder, film or bulk forms may be prepared by hydrothermal syn{
3.2.37

inje¢tion moulding

IM

process of shaping a green body by injecting an appropriately formulated mass into a mould or die
3.2.38

interphase

thin layer between the fibre and the matrix

Note 1 to entry: In ceramic matrix composite this interphase provides mechanical and chemical protection to
fibres.
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liquid phase sintering

LPS

sintering achieved by the presence of a liquid phase

Note 1 to entry: The amount and properties of the liquid phase are determined by the composition of the green
body, temperature and pressure. This process is enhanced by accelerated diffusion and dissolution-precipitation

phenomena.

3.2.40

low-pressure chemical vapour deposition

LPCVD

chemical va
Note 1 to ent

3.2.41
machined 3
state of a fin

3.2.42
manufactu
process of f(

3.2.43
manufactu
process of fq

EXAMPLE
Note 1 to ent

3.2.44

manufactu
process of fi
fine droplet

Note 1 to ent

Note 2 to ent
hydrolysis re|

Note 3 to ent

3.2.45
melt infiltr
process use

bour deposition at low gas pressure

Fy: The gas pressure is typically less than 0,01 MPa.

nd refired
e ceramic component ground, polished and heat-treated to modify the surface propert

e of ceramic powders by flame pyrolysis
rmation of ceramic particles by passing reactants through thre combustion zone of a fl

e of ceramic powders by gas-phase reaction
rmation of ceramic particles from gaseous reactants using an external stimulus

Silicon nitride powder produced by reaction between silicon tetrachloride gas and ammonis

Fy: External stimuli include heating, electrical discharge and laser irradiation.

e of ceramic powders by sol-gel technique
prmation of ceramic particles by, using sol-gel processing in which the sol is dispersed
5 before conversion into a gel, followed by further processing

Fy: See sol-gel processing (3:2.71).

ry: The conversion of Solinto gel can be by a reaction such as dehydration. The common rout
action followed by conhdensation to give direct precipitation of fine ceramic particles.

Fy: Further precessing includes drying and calcining of gel.

ation process
1 todfill ceramic matrix composite porosity by liquid infiltration of melt metal

3.2.46

ies

ame

gas.

into

eisa

metal-organic chemical vapour deposition

MOCVD

chemical vapour deposition using single or mixed metal-organic vapours

3.2.47

microcomposite
composite reinforced by a single filament

Note 1 to entry: This specimen is employed to determine the properties of constituents for modelling or

computing

16

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=27233836b1feceaffa4d503a8b7f5f49

ISO 20507:2022(E)

3.2.48
microwave sintering
use of high-power, high-frequency electromagnetic waves (microwaves) to heat a green body by internal

diele

Note

ctric loss to a sufficient temperature for sintering

1 to entry: The action of the microwaves may in some cases accelerate the sintering process.

3.2.49
minicomposite
composite reinforced by a single tow

Note

1 to entry: This specimen is employed to determine the properties of constituents for

modelling or

comp

3.2.5
phys
PVD
proc
or al

uting.

0
ical vapour deposition

bss for producing, for example, a ceramic film by transport of the requixed chemical sj

beanp, arc or laser evaporation or sputtering, and deposition onto a prepared substrate wit

the 4|

3.2.5
plas

ssistance of a reactive atmosphere, ionic bombardment or a gasplasma

1
ma-enhanced chemical vapour deposition

PECYD

chenf

Note
form

Note

3.2.5
plas

proc

raw

Note

3.2.5

ply
cons

Note

3.2.9
poly

ical vapour deposition using a plasma-assisted reaction

1 to entry: The reaction in the gaseous phase can,for example, be stimulated by applicatio1
bd by coupled laser or other plasma generator.

P to entry: Also known as plasma-activated chemical vapour deposition (PACVD).

2

ma process

bss for producing fine ceramics by using a high-temperature plasma, based on the vay
materials by the plasma and asubsequent condensation or deposition process

1 to entry: Fine ceramics ifi powder, film or bulk forms may be formed by plasma processes.

3

Fitutive layer of 3 fibrous reinforcement that contains one or several principal directio
1 to entry=Alternative common names used for this item are layer and laminate.

4
crystalline diamond

PCD

becies, some

| of which are generated from a source or sources by physical means 'Such as thermal, electron

h or without

h of a plasma

orization of

hs of fibres

polycrystalline form of carbon with cubic crystalline structure

Note 1 to entry: Polycrystalline diamond is normally prepared by high-pressure and high-temperature processing
to achieve direct bonding between diamond grains.

Note 2 to entry: Polycrystalline diamond film is normally prepared by low-pressure chemical vapour deposition.

3.2.55
polymer-derived ceramic

PDC

polymer used to obtain ceramics by pyrolysis

©ISO
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3.2.56

polymer impregnation pyrolysis

PIP

process of ceramic matrix composite densification consisting of several cycles of impregnation and
polymer pyrolysis

3.2.57

post-sintering

PS

sintering after a previous consolidation stage

EXAMPLE Pestsinteredreactionbonded-siHeonnitride(RSRBSMNY-
3.2.58

pressureless sintering

PLS

sintering in the absence of a raised mechanical or gas pressure
EXAMPLE Pressureless sintered silicon nitride (PLSSN).

3.2.59
pyrolytic carbon
form of carbon produced through deposition of gaseous hydrocarbon compounds on fihrous
reinforcement at high temperatures (higher than 1 000 K), constituting the matrix and/or the carbon
interphase ¢f ceramic matrix composites

Note 1 to entry: A wide range of microstructures, i.e. isotropic, lamellar, substrate-nucleated and a varied content
of remaininglhydrogen, can occur in pyrolytic carbon, depending.on-the deposition conditions (e.g. temperature,
type, concenfration and flow rate of the source gas, surface area‘of the underlying substrate).

Note 2 to entry: Carbon-carbon (C/C) composites are mainly composed of graphitizable pyrolytic carbon,
such as rough laminar or regenerated rough laminar,dllowing through composite heat treatment the dfastic
improvement of composite thermal properties.

Note 3 to entfy: “Pyrocarbon”, which has the sanie signification as pyrolytic carbon, is a trademark. Use “pyrplytic
carbon” instdad.

3.2.60
pyrolytic graphite
form of high-purity graphite produced from the vapour phase by thermal decomposition of cafbon-
containing gas and deposition‘on to a substrate

Note 1 to entry: Pyrolyti¢)graphite usually has a highly oriented microstructure and strongly anisoffropic
properties.

3.2.61
reaction bgnding
RB
process for producing a fine ceramic by consolidation of a green body by a chemical reaction between
gaseous, liquid or solid species at elevated temperature, producing a bond between ceramic particles

Note 1 to entry: Silicon nitride objects can be produced by the reaction of silicon with nitrogen. See RBSN (3.4.32).
Note 2 to entry: The use of this term for a process that falls under the definition of reaction sintering is deprecated.

3.2.62

reaction sintering

RS

process for producing a fine ceramic by consolidation of a green body by a solid-state chemical reaction
accompanied by solid-state sintering at high temperatures to produce a bond between ceramic particles

Note 1 to entry: During the production of aluminium titanate ceramics, aluminium titanate can be formed by a
solid-state reaction between aluminium oxide and titanium oxide.
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Note 2 to entry: The use of this term for liquid or gaseous reaction bonding process is deprecated.

3.2.63

reactive melt infiltration

RMI

process of ceramic matrix composite densification consisting of the generation of a specific matrix
phase by reactive metal injection though porosity

3.2.64
reinforcement
ceramic particles, ceramic whiskers, ceramic platelets, ceramic fibres or ceramic filaments incorporated

i f-'“n caranaice o Al Fo b i n e A f e i g b o o] e Al A
in a fire-ceramicnermallyforthe purpeseeHmprovingmechanical propertes

Note [l to entry: The reinforcement may alternatively be non-ceramic.

Note|2 to entry: The mechanical properties may be improved as regards their strength, toughness, wear
resistance, hardness, creep resistance or other characteristics.

Note B to entry: For ceramic matrix composites, continuous reinforcement, i.e. ceramic filaments, is often used.

3.2.65

roll compaction
process of shaping a green body by feeding a granulated ceramiebody between contra-rotpting rollers
which compact it into a strip or sheet

3.2.46
seal coat
continuous matrix layer over the surface of a ceramicimatrix composite

3.2.47

self-healing matrix
ceraic phase introduced in the matrix of(@ ceramic matrix composite generating a glgss that fills
cracks and protects the fibrous reinforcement from chemical degradation

3.2.48

self-sustained high-temperature synthesis
SHS
process for producing a solid firle ceramic in which primarily the heat of the exothermic rgaction from
reactant(s) is utilized

Note [l to entry: Also kimown as self-propagating high-temperature synthesis.

3.2.69

sint¢ring
process of densification and consolidation of a green body by the application of heat with resulting
joining of\céramic particles and increasing contact interfaces due to atom movement|within and
between the ceramic grains of the developing polycrystalline microstructure

Note 1 to entry: Sintering may take place either directly or through the agency of a secondary phase, for example
in reaction sintering and liquid-phase sintering.

3.2.70
slip
suspension of a ceramic powder in a liquid medium (water or organic solvent)

Note 1 to entry: The term slurry is often used as an equivalent to slip; often this implies the use of dispersants,
deflocculants and other processing aids
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sol-gel processing
chemical synthesis of ceramic materials typically based on hydrolysis of ceramic precursors (alkoxides,
acids, hydroxides) and subsequent condensation or aggregation to form sols followed by conversion to
a gel and further processing

Note 1 to entry: A sol is a liquid dispersion of colloidal solid particles of up to several hundred nanometers in size,

while a gel is

arigid interconnected network filled with either gas or liquid.

Note 2 to entry: Further processing includes, for example, drying, calcining and sintering.

Note 3 to ent

ry: Organically modified inorganic networks (ormocers) can be formed by sol-gel processing.

3.2.72

sol-gel coat
process for |
precursor fd

3.2.73

sol-gel cong
processing t
extrusion o1

Note 1 to ent
from such pr

3.2.74

solid castin
slip casting
ware if the 1

3.2.75
spark plasr
SPS
sintering pr
current thrg

ing process
producing a fine ceramic coating on a product by initially covering the surfacé\with cer
llowed by sol-gel processing

olidation technique
echnique to produce a fine ceramic by using sol-gel processing in combination with cas
impregnation with subsequent drying and sintering

ry: The size of articles produced by this technique is often ljmited by the large shrinkage a
hcesses.

8

nhould has a core

ha sintering

ugh the powder and/or the _die

Note 1 to enftry: Spark plasma sintering-is sometimes called pulsed electric current sintering (PECS),

assisted sintq

3.2.76
supercritic
process for |

Note 1 to ent
characteristi
and gas phas

ring (FAST) or current-activated, pressure-assisted densification (CAPAD).

al field synthesis
broducing fifie-ceramics in a supercritical fluid of carbon dioxide or water

Cs of aliquid phase, it is possible to prepare different chemical products compared with other
b processes.

amic

ting,

'ising

of a ceramic material without pour-off residue, especially forming solid pieces or h¢llow

pcess in which a compact of powder is pressed using a die and is rapidly heated by pulsing

field-

y: Since'a'supercritical condition has the diffusivity characteristics of a gas phase and the solubility

iquid

Note 2 to entry: Supercritical field synthesis may be used to form fine ceramic powders, films and bulk materials.

3.2.77

tape casting

process of shaping a green body in the form of a tape by casting a slurry of ceramic body (slip) as a film
on a flat surface, followed by drying

Note 1 to entry: Organic additions to the slip give the tape flexibility and permit forms to be made from it by
cutting, stamping or punching, from which components such as substrates, packages and capacitors can be
manufactured.

Note 2 to entry: Most tape casting uses a doctor blade process (3.2.24).
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3.2.78

tow

whole ceramic parallel filaments, generally hundreds to thousands, that constitute the basic element of
a fibrous reinforcement of composite materials

Note 1 to entry: The fibrous reinforcement can also be composed of twisted tows, also called bundles.

3.2.79

vitreous carbon

form of carbon derived through solid-phase carbonization from a preform comprising an appropriate
highly cross-linked polymer

Note [1 to entry: Vitreous carbon is characterized by a pseudo-amorphous, isotropic structure with low density
and rlon-permeability for gases.

3.3 | Terms for properties and testing

3.3.1
antibacterial
condjiition inhibiting the growth of bacteria on the surface of flat surfacednaterials or cloths

3.3.7
antifungal activity
inhihjition of germination or inactivation of fungal spores on the surface of materials

3.3.3
apatjte-forming ability
capapility to develop apatite on the surface

3.34
bulk density of ceramics
valug¢ obtained by dividing the mass of test specimen by the bulk volume of ceramic specimen

3.3.5
chip
piece of material broken off the &dge or corner of a ceramic test-piece or component

Note |l to entry: When pieces of.material break off the edges or corners of a test-piece or componenit they leave a
“chipped area”.

3.3.6
competing failure modes
distipguishablyidifferent types of fracture initiation processes in ceramic test-pieces or fomponents
that result from concurrent critical flaw distributions

3.3.7
compound critical flaw distribution
flaw distribution in ceramic test-pieces or components which contain more than one type of strength-
controlling flaw not occurring in a purely concurrent manner

Note 1 to entry: All test-pieces contain one type of flaw and some contain a second, independent, type of flaw.

3.3.8

compressive strength

maximum value of uniaxial compressive stress at the instant of collapse of a ceramic test-piece, either
by shearing or fragmentation
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3.3.9

concurrent critical flaw distribution

competing critical flaw distribution

type of flaw distribution where every ceramic test-piece or component contains representative defects
of each independent flaw type, which compete with each other to cause failure

3.3.10
crack
plane of fracture in a ceramic test-piece or component without complete separation

3.3.11
critical flawy
flaw acting as the source of a failure in a ceramic test-piece or component

3.3.12
critical flaw distribution
distribution|of type, shape and size of critical flaws in a population of ceramic test-piece$ or compomnents

3.3.13
damage of ¢eramic
changes intfoduced into ceramic or ceramic matrix composite that adversely:affect its current or fyture
performancg

Note 1 to entry: Micro cracks network is generated in ceramic matrix composite when loading is greater thgn the
fracture strajn of the weakest brittle phase.

3.3.14
elastic danjage behaviour in ceramic matrix composite
elastic behayiour in the presence of damage specific to ceramic matrix composite

Note 1 to entfy: This usually manifests in elastic modulus decrease and a low residual stress compared to pllastic
behaviour.

3.3.15
exclusive critical flaw distribution
type of flaw|distribution where each testipiéce or component contains defects from a single populgtion,
but more than one population is present'in the batch

3.3.16
extraneouq flaw
type of flaw|which is not created during manufacturing

Note 1 to entry: Test-piecesditay have flaws from machining which do not occur in the manufactured components.

3.3.17
flaw
inhomogengity, discontinuity or other structural irregularity in ceramic material

EXAMPLE Grain boundary, large grain, pore, impurity, crack.

Note 1 to entry: The term “flaw” should not be taken to mean that the material is functionally defective, but
rather as an inevitable microstructural inhomogeneity.

Note 2 to entry: When the material is mechanically loaded, a flaw provides a stress concentration and enhances
the risk of mechanical failure.

3.3.18
flaw distribution
spread of type, shape and size of flaws within a single ceramic test-piece or component
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3.3.19

flexural strength
maximum stress supported by a specified beam in bending at the instance of failure, as determined at a
given stress rate in a particular environment

3.3.20

flexural bond strength
maximum bending stress in the interface at fracture of a specified bonded ceramic test-piece elastic
beam under bending load

3.3.21

four
four
strer
on b
centl

Note
the fq

supp
3.3.2

lJU;llt f}cA“l al Dtl CllBth

point bending strength

gth determined by bending a beam-shaped ceramic test-piece, whereby the test-piece
parings near its ends and is loaded equally at two positions symmetrically disposd
e of the supported span

1 to entry: The term “quarter-point flexural strength” is sometimes used for the strength as
ur-point flexure geometry, wherein the load positions are each one-quartey of the support s
rt bearings.

2

indojor lighting environment

indo

br environment with an artificial light source for genefalvighting service that does

sunlight

3.3.2
intel
shea

Note

3.3.2
micr
gene

Note
beha;

Note

3
'facial stress
- stress in a cracked fibre matrice interface

1 to entry: This stress allows tranfers of load ffom the matrix to the fibre.

4
o cracking
Fation of micro cracks by cyclic loading condition at the interface of the matrix and the

1 to entry: Network of mi¢ro,cracks in the matrix and/or at interface is responsible for el
iour in ceramic matrix composite.

P to entry: Micro crackscan initiate permanent plastic deformation, which results in large cracl

or failure. During the cgelic loading, several factors also contribute to micro crack generation, suck

slidin

3.3.2

g of the mating&urface, progressive wear, residual stresses at grain boundaries or stress due {

5

photocatalystantibacterial activity value

num
mateg

bricaldifference between the logarithmic values of the total number of viable bac
rial with and without photocatalytic treatment after photoirradiation

s supported
d about the

measured by
pan from the

not include

filler

hstic damage

£ propagation
as frictional
o shear.

teria on the

Note

1 to entry: This value includes the decrease in the number of bacteria without UV irradiation.

Note 2 to entry: In ISO 27447, the film adhesion method and glass adhesion method are used for flat surface
materials and textiles, respectively.

3.3.26

photocatalyst antifungal activity value
numerical difference between the logarithmic values of the total number of surviving fungal spores
(colonies) on the material with and without photocatalytic treatment after UV irradiation

Note 1 to entry: This value includes the decrease in the number of fungal spores (colonies) without UV irradiation.
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photonic efficiency
percentage of the incident photon flux that induces a photochemical reaction in a photocatalyst

Note 1 to entry: It is assumed that one photon can induce the decolorization of one dye molecule in the case of
methylene blue.

3.3.28
pore

cavity in a ceramic

Note 1 to ent

ry: Pores may be located in the interior or at the surface. Pores at the surface are usually calle

pits.

3.3.29
porous reg
inhomogend

Note 1 to ent
dye when dy{

3.3.30
precrack
crack that if

3.3.31

proof testing

application
time to asce]

Note 1 to ent
survivors, su

3.3.32
pull-out

extraction df a ceramic fibre from the matrix under mechanical loading

Note 1 to ent

3.3.33

ring-on-rinjg strength

maximum V
ceramic tes
contacts

3.3.34
R-curve bel
increase in §

on
ity comprising a concentration of pores in a ceramic

ry: If interconnected to the surface of a ceramic test-piece or component, such{ a region will 1
-tested.

intentionally induced into the test specimen prior to testing’thé specimen to fracture

pf a predetermined stress to a ceramic test-piece or component over a defined peri
rtain whether it contains a serious strength-limiting defect

'y: Removal of the failed test-pieces or componenfsifrom a batch modifies the failure statistics
Ch that the two-parameter Weibull distribution is typically no longer valid.

Fy: The pull-out test allows the:bonding resistance between fibre and matrix to be characteriz

alue of equibiaxial“flexural stress, at fracture, generated in a symmetrical plate-sh
t-piece by applying forces to opposing sides through dissimilar-sized concentric

haviour
ipparent toughness with crack growth in ceramic test-pieces or components

etain

bd of

bf the

bd.

aped
ring

Note 1 to entry: This effect may arise as a consequence of changes to micro crack distributions ahead of the
crack or of local internal stressing, for example through phase transformations, or through uncracked or wedged
ligaments behind the crack tip.

3.3.35
self-loaded

deformation

deformation that results when a ceramic test-piece or component distorts under its own weight at
elevated temperatures

Note 1 to entry: Self-loaded flexural deformation is sometimes referred to as “sagging”.
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3.3.36
self-cleaning effect
maintenance of surface cleanliness of a material by employing a photocatalyst loaded onto the surface

Note 1 to entry: Self-cleaning using photocatalysis is achieved through decomposition of surface contaminants
by redox reactions and/or hydrophilicity that allows stains or dirt to be easily removed by the flow of (rain)
water over the surface.

Note 2 to entry: Examples include glass, tiling and other facings for buildings, and plastics and coatings for
general purposes.

3.3.37

sheafr bond strength

maxi
Note

3.3.3
sped
meay

Note

3.3.3

statilc fatigue

degr
Note

3.34
subd
slow

extemsion of existing cracks or flaws in the microstructure of a ceramic test-piece or comp

astr

Note
corrg

3.3.4
subd
slow
para
the ¢

3.34

strength by.sphere indentation

maxi
throt

mum mean shear stress applied to the ceramic interface during a shear bond strength
1 to entry: Shear bond strength is calculated using the shear failure load and the shear area.

8
ific photocatalytic activity
ure of capacity of a material to promote a specific photochemical reaction under define

9

hdation of strength under a constant load smaller than:the failure load

1 to entry: Weakening typically occurs by subcritical cfack growth (or slow crack growth).

0
ritical crack growth
crack growth

pss which does not produce instantaneous failure

1 to entry: Subcritical crack growth can be caused by stress corrosion, creep crack groy
sion.

1
ritical crack growth parameters

crack growth parameters

neters describing/the relationship between crack growth velocity and stress intens
rack tip in aceramic test-piece or component

2

muf force to the fracture of a test-piece when a compressive force is applied to t}

test

d conditions

1 to entry: Specific photocatalytic activity is expressed in mole per sqtiare metre hour [mol/(np2h)].

onent under

vth or active

ity factor at

1e test-piece

hghthe spherical indenter

3.3.43
tensile bond strength

maxi

mum mean tensile stress applied to the ceramic interface during a bond strength test

Note 1 to entry: Tensile bond strength is calculated from the tensile failure load and the bonded area.

3.3.44
thermal shock resistance
ability of a ceramic test-piece or component to withstand stress induced by rapid changes of temperature

Note 1 to entry: Thermal shock resistance is determined by the material properties, the shape and size of the
test-piece or component and the thermal environment.
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Note 2 to entry: This term may be used in a more specific sense for a specified type of test, e.g. quenching into
water from a high initial temperature.

3.3.45

three-point flexural strength

three-point bending strength

strength determined by bending a beam-shaped ceramic test-piece, whereby the test-piece is supported
on bearings near its ends and a central load is applied

3.4 Terms for ceramic materials

3.4.1
ALN
fine ceramiq based principally on aluminium nitride

Note 1 to entfy: Aluminium nitride typically contains a small amount of oxygen.

3.4.2
ALON
fine ceramiq based principally on aluminium oxynitride

Note 1 to entfy: Aluminium oxynitride is generally in a cubic crystalline phase form.

3.4.3
Ap
apatite
group of calcium-phosphates, including bone mineral and the main inorganic constituent of bone and
teeth similaf to hydroxy(l)apatite, which has the composition'Ca;,(P0,4)(OH),

Note 1 to entfy: Bone mineral may also contain ions such as\€052-, F-, Na* and Mg?*.

Note 2 to enfry: In the mineralogical field, the term “apatite” is used as a group name for apatite mingrals,
including flugrapatite and chlorapatite.

3.4.4
AT
fine ceramiq based principally on aluminium titanate

Note 1 to entfy: Aluminium titanateas a crystalline phase is sometimes referred to as tialite.

3.4.5
ATZ
alumina-topughened zirc¢onia

zirconium ofide-based, fine ceramic, normally of the TZP type, with aluminium oxide added

Note 1 to entfy: Theraluminium oxide addition increases hardness, stiffness and strength.

3.4.6
BL
electrically insulating grain boundary layer in boundary layer capacitor

Note 1 to entry: A typical boundary layer capacitor is made of semi-conductive strontium titanate.

3.4.7
BN
fine ceramic based principally on boron nitride

Note 1 to entry: The chemical formula of the compound boron nitride and the abbreviated term are identical.

Note 2 to entry: The abbreviated term “BN” is normally applied to material having the hexagonal crystalline
structure.
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3.4.8

BT

BTO

fine ceramic based principally on barium titanium oxide

Note 1 to entry: Barium titanium oxide typically comprises a crystalline perovskite structure phase.

3.49

CAS

calcium aluminosilicate

fine ceramic, glass or glass-ceramic material based principally on oxides of calcium, aluminium and
silicqn

Note [l to entry: Calcium aluminosilicate typically contains the crystalline phases anorthite;gehlgnite or other
calcium silicate-based phases.

Note 2 to entry: Cement phase literature may incorporate numbers into this abbreviatéd-term.

3.4.10
CBN
cubif boron nitride

fine ¢eramic based principally on boron nitride having a cubic crystalline structure

Note |l to entry: Boron nitride in the cubic crystalline form is analogdus in structure to diamond.

3.4.11
c/C
carbjon-carbon

carbon fibre and carbon matrix

Note [L to entry: See carbon-carbon composite (3.1.5)

3.4.12
CFC(
contjnuous fibre ceramic composite
cerainic matrix composite in which one or more reinforcing phases consists of continuous flibres

Note|l to entry: See Note 3 to entry'in ceramic matrix composite (3.1.21).

3.4.13
CSZ
cubig stabilized zirconia
fine ¢eramic based-principally on zirconium oxide, which contains sufficient additional oxide species to
retain the cubic'crystal modification on cooling from the processing temperature to room temperature

Note |1 to entry: Theoretically, CSZ should contain only the cubic crystal modification, but depending on the
complositien and the thermal history, small amounts of other crystal modifications can be present.

Note 2 to entry: Typically, stabilizers include magnesia, calcia, yttria or other rare-earth species.

3.4.14

FSZ

fully stabilized zirconia

fine ceramic based principally on zirconium oxide, which contains sufficient stabilizing oxide species to
retain only the high-temperature cubic crystal modification on cooling from the processing temperature
to room temperature

Note 1 to entry: The stabilizer is typically one or more of magnesia, calcia, yttria and other rare earth species.
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3.4.15

GPSSN

gas pressure sintered silicon nitride

fine ceramic based principally on silicon nitride, densified by gas pressure sintering

Note 1 to entry: When sintering silicon nitride, the gas atmosphere elected should normally contain nitrogen in
order to inhibit the dissociation of the nitride at elevated temperatures.

3.4.16

HA

HAp

hydroxy(1)apatite

fine ceramiq based principally on oxides of calcium and phosphorus with hydroxyl ions

3.4.17
HPSC
hot-pressed silicon carbide
fine cerami¢ based principally on silicon carbide, densified by the action of an applied force (norinally
unidirectioral) at elevated temperature

3.4.18
HPSN
hot-pressed silicon nitride
fine cerami¢ based principally on silicon nitride, densified by the a€tion of an applied force (norynally
unidirectional) at elevated temperature

3.4.19
ITO
indium tin pxide

fine ceramiq based principally on oxides of indium and\tin

Note 1 to entfy: Indium tin oxide typically comprises a crystalline bixbyite structure phase.

3.4.20
LAS

lithium aluminosilicate
fine ceramig, typically a glass or glass-ceramic, based principally on oxides of lithium, aluminium and
silicon

Note 1 to entfy: Lithium aluminiumsilicate typically contains crystalline phases such as petalite, beta-eucryptite
or their solid|solutions.

3.4.21
LPSSC
liquid-phase sintéred silicon carbide
fine ceramic based principally on silicon carbide, densified by liquid-phase sintering at |high
temperaturgs

3.4.22

MAS

magnesium aluminosilicate

fine ceramic, typically a glass or glass-ceramic, based principally on oxides of magnesium, aluminium
and silicon

Note 1 to entry: Magnesium aluminium silicate typically contains the crystalline phase cordierite.
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3.4.23

MAT

magnesium aluminium titanate

fine ceramic based principally on oxides of magnesium, aluminium and titanium

Note 1 to entry: Magnesium aluminium titanate typically contains the crystalline phase pseudo-brookite.

3.4.24

PLZT

lead lanthanum zirconium titanate

fine ceramic, based principally on oxides of lead, lanthanum, zirconium and titanium

Note [l to entry: Lead lanthanum zirconium titanate typically comprises a crystalline perovskite strlicture phase.

3.4.25
PMN
lead(magnesium niobate

fine ¢eramic based principally on oxides of lead, magnesium and niobium

Note|l to entry: Lead magnesium niobate typically comprises a crystalline perovskite structure phase.

3.4.26

PMNT

lead/magnesium niobium titanate

PMN-PT

leadimagnesium niobate-lead titanate

fine ¢eramic based principally on oxides of lead, magnesium, niobium and titanium

3.4.27

PSRBSN

postisintered reaction-bonded silicon nitride
fine ceramic based principally on silicon nitride, which as a green body, comprising elemgntal silicon
and liquid-phase forming sintering aids,ds-first reaction-bonded in a nitrogen atmosphere,|followed by
sintering at higher temperatures

Note |l to entry: When sintering silicon nitride, the gas atmosphere selected should normally contajn nitrogen in
ordet to inhibit the dissociation df thie nitride at elevated temperatures.

3.4.28
PSZ
partjally stabilized zirconia
fine [ceramic bagsed./principally on zirconium oxide, which contains insufficient stabilizing oxide
specles to retain,only the high-temperature cubic crystal modification on cooling from th¢ processing
temperature fo)room temperature

Note|1l td_entry: The stabilizer is typically magnesia, calcia, yttria or ceria. Normally the material partially
destgbilizes on cooling to comprise two or more different modifications.

3.4.29

PZT

lead zirconium titanate

fine ceramic based principally on oxides of lead, zirconium and titanium

Note 1 to entry: Lead zirconium titanate typically comprises crystalline perovskite structure phases.

3.4.30

RBAO

reaction-bonded aluminium oxide

fine ceramic based principally on aluminium oxide, typically densified by the in-situ reaction between
oxygen and elemental aluminium inside a green body containing aluminium oxide and aluminium
powders
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