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In response 1o a propasal of "Early-Stage Standardization” by the ISOAEC Presidents'
Advisory Board on Technological Trends; the Technical Committee 1SO/TC 208 on Fine
Ceramics was established in 18%2. The scope of I1S0/TC 208 is a standardization in the
field of fine ceramic materials and products in all forms: powders, monoliths, coatings and
composites, intended for specific functional applications including mechanical, thermal.
chemical, electrical, magnetic, optical and combinations thergof. The term "fine ceramics”
is defined as .a highly engineered. high performance, predominantly nonmetallic,
inzrganic material having specific functional attributes”. A summary overview is given of
membership, organization structure, work program and future work of ISOMC 206

1. Introduction

The term "Fine Ceramics” is the same as “Advanced Ceramics" or "Advanced
Technical Ceramics”, and is defined as "a highly engineered, high performance,
predominantly nonmetallic, inorganic material having specific functional attributes”
{1). This definition describes a diverse range of materials and product classes usually
distinguished by their primary physical application, e.g. mechanical, thermal, electrical,
etc. In Table 1, the classification list for applications of fine ceramics is given together with
typical products (1), (2). The unified classification system has been originally developed in
the Versailes Project on Advanced Materials and Standards (VAMAS). Technical Werking
Area (TWA) 14 {1 } and the achievernents were published as the ISOITTA 1in 1594 (2]

2. Current trends and future expectation of market size of fine ceramics industry

Fing ceramic materials have been put to practical use in varicus industrial and consumer
products such as electronic, structural, thermal, optical and medical devices and systems,
Accarding to reports of “Annual Giants in Ceramics” by the Ceramic Industry (3), fine
ceramics sales are on a growth trend, reaching $ 20.2 billion in 1994, or about 25% of the
total ceramic industry sales, As shown in Table 2, the highest percentage of overall fine
ceramics sales in 1994 was in the category of engineering ceramics (32%), which
neludes structural components such as wear parts, cutting tools and heat engine
componants. Percent of sales far the category of electrical and electronic ceramics
including capacitors, substrates and packages was more than 40%. Recently,
bioceramics including artificial bones, dental roots and crowns have appeared as a new
category of fing ceramics products,



Table 1 Applications of Fine Ceramic Materials and Components (1}, (2)

Classification of application types

| Typical products

Passive electrical application
 Power insulators

| Sji-?a!k —plug, Ign-iter. Glow- plug__

Insulators for electronics

| Substrates. Heat sinks

|Windows, Phase shifters

Microwave insulators
Active electrical applications

Ohmic_slectrical conductors

[Heating element, Electrodes |

_lonic conductors

|Gas_deteclors, Oxygen sensors

| Capacitor_applications

=
| Mon-ohmic electrical conductars

\aristar 3, Thermistors

Fiszoelectric _applications

Foree and pressure transducers

Mechanical applications :
Milling and crushing machinery .

| Mill linings, Milling media

| Agricultural applications

Fubverizing nozzles

 Wear-resistant_facings for plant and mamuner\,r

Ballistic applications

Ballistic armaour, projectiles

Material-cutting  applications

| Material-shaping _applications
Fump applications

Extrusion and drawing <ies
Vanes and impellers, Shafts

Mould and die liners, Mozzlas

Paper-cutling, Domestic knives

Walve and tap [faucet} ?apphcannns

Tap valves for water

Guides for thread, paper, lape, efc.

Thread-spinning _nozzlss

Bearing applications

Precizion balls for bearings

Precigion jigs and metralogical devices

Sizing rings, Gauge blocks

Sports goods

Fishing-rod ring liners

| Thermal and thermomechanical applications

| Temperawre-rasistant electrical applications

Thermocouple nsulators

Wuffle tubes for furmnaces

High-tempearature _materials processing applications
Aerospace applications

Rocket nozzles

_ Domeslic applications

Cooker tops, Cookware

Aeciprocating engine _applications

Turocharger rotors

Applications in turbing ongines

Rotors, blades and stators

| Muclear applications
Optical applications
Raflective _apolications

Man-optical structural cr.‘rw-:pnnpnts for optical systams

Muclear fusi elements

Telescope mirors

Farrules for fibre optics

Lasar compoenants

Lazer wavegwdes ods

Optical window applications

Optical & infrared w‘avclcnmhﬁ

Lamp envelopes

High-power lamp envelopes

Dptical modulatons

. Active oplical components
Chemical_and biomedical applications

Lakeratory chemical equipment

Crucibles and beoats, Funnels

Chemical plant apglications

Vessels and pipes, Ball valves

| Chernical moulding parts

Rubber dipping formers

Filler bodies and materials

Ceramic filter membranss

| Catalysts and catalyst supports

Catalysts, Catabyst supports

Biomedical applications

Dental implants

Magnatlc applications —
Other applications

Components for lransducers
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Table 2 Current Trends of Industry Sales in Ceramics and Advanced {Fine) Ceramics (3]

| Y ears 1920 1991 1882 1983 1 994_|
Total sales of ceramics (billion §) 733 | 823 881 | D04 @ B24
Cistribution_of Industry Salas ) [56) ] |
Glass | s6 54 | 55 | =3 0
Advanced ceramics 19 | 19 17 | 20 25
Winiteware 8 10 o 49 K
Porcelain enamel [ 1w | 9 a | @ - |
. Refractories 7 il 't 6 | & 1
| Struclural clay = 1, 2 2 2 |
| Numiper_of companies responded to the survey | 438 400 400 ge | 240
| Total advanced ceramics sales (billion 5} = 13.6 | 15.3 14.8 183 | 20.2 |
_ Distribution of Advanced Ceramics Sales | (%)
Capacitors/substrates/packages | 48 | 28 | 38 a3z | 20
Other slectricalielectronic _ceramics =AY 25 23 ] 21 |
Electrical porcelain | 12 10 12 3 5
Engineering ceramics ) o 1 a 26 32 |
| Optical fibers g | 13 8 4 -
i = Bioceramics S - - 1
| Others | 4 4 i3 26 21
Mumber of companies responded lo the survey | 145 132 | 117 112 | &0
) References (3) [ @ | b | (@ [ @ [ (e |

It is noted that the sales figures in Table 2 are based on the responses of those
participating in the survey of Geramic Industry. Consequently, this sunsey doas not
reveal the total sales of the world—wide ceramic industries,

The Freedonia Group, Inc. analyzed global demand for advanced ceramic rmaterials,
application and regional market, and provided historical data and farecasts.  Waorld
demand for advaneed ceramics is projected to expand 7.2% annually to $25 billion in
the year 2000 (4.

As shown in Table 3, world demand for advanced ceramics will be supported mainly by
the US, Germany, and France and Japan. These countries have the required industres
and infrastructure to provide a strong market for products made of advanced ceramics.
In the year 2000, Morth America ceramics demand will accaunt for close 40% of the
satal world advanced ceramics demand. West Europe advanced ceramics demand wil
he expected account for 10% of fotal world advanced ceramics demand in 2000.
Demand in Asia and Oceania, dominated by Japan, will account for 50% of the world
total market in the year 2000,

Tahle 3 Warld Demand for Advanced Ceramics by Redgion {4

| billior US $iyvear % Annual Growth |
| Item 1985 1904 [ 2000 94/85 | 00/34
| Advanced Ceramics Demand 5.831 16.754 25.370 12.4 7.2
l_ Morth America 2.145 6.225 9,930 126 | &1
| Western Europe 0. 797 1.687 2,580 87 | 73
[ Japan 2675 8.070 | 11.580 13.1 6.2
I Asia/Oceania Excluding Japan | 0144 | 0.608 1.000 174 | BE
| Other Regions * 0.070 0.164 | 0.280 99 | 93
|* Eastern Europe, Central & South America, Africa and the Mideast |

Source; The Freedonia Grgun, Inc.
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Tahle 4  Advanced Ceramic Components Market in the U.S.A (5]

LIS, market [ hillign $frear (%) AAGR
| by segment : 1994 2000 (5] |
Structural ceramics | 0.475 | 9.7) 1.0 (117 135
Electronic ceramics. [ 3.8 (79.6) 6.6 (77.3) 8.3
Ceramic_coatings 0525 (10.7) 094 {11.00 { 10.2 ;
| Total 43 {100 85 (100} i = ]

* AAGR: Average annual growlh rate. Source: Business Communications Inc.

According to the report of Business Communications Ine. (5), the U5, advanced ceramic
components market for 1994 is estimated to be $4.9 billion. This is expected fo increase
to $8.5 billion by 2000, reflecting a 9.8% average annual growth as given in Table 4.
In terms of market share, slectronic ceramics constitute 79% of the market in 1994,
With the increased use of swructural ceramics, the market share of the electronics
ceramics will decrease to 77% by the year 2000, The report states that, in the last few
years, the total number of U.S. advanced ceramic supplier companies, including foreign-
owned U.S. companies, has incressed. At the same time, more consolidation of efforts
between companies is ocourring due to the following factors:

1] the extracrdinarily complex technical requirements

2] the level of sophistication necessary to manufacture advanced ceramics

31 the advantages of pooling technology, perscnnel andlor company facilities

4)  the finite amount of business that can support these suppliers
Japan Fine Ceramics Association estimated the fine ceramic components market in
Japan for 1994 to be $13.36 bilion (1.3 trillion yen) (6). As given in Table 5, this is
expectad to increase to S528.2 bilion by 2000 and to $40.6 billion by 2005 under the
condition of 7.3% average annual growth rate,  In this prediction, electromagnetic
materials will possibly reduce the share from the majority to less than 50%. Each item
of the materials will change its share considerably, Still they will remain as the core of
the fine ceramic market, Optical and other materials will show the maost high growth
rates. Especialy the super conducting materials are expected to grow, though the
zbsolute amount is still small,  Structural materials such as mechanical and thermal
materials are late to show growth. Though they have grown in manetary terms, it will
take some time for them to have a large share in the market. As to chemical/biomeadical
materials, they will not enlarge their share so much as a whole, though some items in
this category will show rapid growth,

Unfortunataly, comparison of industrial sales between the U.S. and Japan cannot be
made since the segments af fine ceramic market are not coincide with each other. It
is srangly expected to unify the terminology and classification of fine ceramics together
with testing method of material properties of fine ceramics,

Ta,plg_g._ Brediction of the Firje Ceramics Industrizl Market in Japen [8)

Classification of billion &fyear  [%)

Applications 1994 1 2000 2005 -

| Eleclromagnetic 932 [59.5) 14.06 [49.9) 19.35 (47.7)

Ohptical | 0.72 { 5.4) 2.89 (10.2) 5.40 (13.3)

Wechanical , 2.45 [18.3) 524 [18.6) 7.41 (18.3)
ThermalMuclear 031 { 2.3) 142 { 5.0) 190 {47 |
Chemical/Biomedical | 0.54 ( 4.0} 176 (6.3 236 (58 |

DomesticMiscellansous 0.0 { 04) 072 | 26 081 { 2.2

[ Others 001 [ 0.1] 212 (75 3.29 { 8.0)

i Total 13.36 (100} 28.20 (100) i 4060 (100
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In order for the fine ceramics industry to further grow o contribute to the 21st century
as a new materials industry, the folowing issues have to be overcome;

1) further promotion of research and development in terms of the material itself,
development of new uses and application technalogies;

2y research on manufacturing processes, and cost-reduction through corporate
efforts;

3} establishment of testing and evaluation methods and standardization of the
methods to prepare & basis for research and development, application and
nopularization; and

4]  promoting international cooperation in the fields of research and development,
and standardization,

3.  Current standardization activities on fine ceramics

3.1 Standardization activities in Japan

As early as 1981, Japanese Industrial Standards Committee (JISC) published JIS R1601
'Testing method for flexural strength of high performance ceramics". In 1988, the
Agency of Industrial Science and Technology (AIST) in Ministry of International Trade ana
Industry (MITI) =et up the Special Committee for Standardizing New Materizls within
JISC. The Committes compiled "Recommendations for Promotion of Standardizing MNew
Materizls", A basic guideling for standardization has been set up for 219 separate items
of fine ceramics which is supervised by the Japan Fine Ceramics Association (JFCA).
Table & shows the Progress of Survey and Research on the Standardization of Fine
Ceramics. The standards developed by JISC as of July 1996 are listed in Appendix 1.

3.2 Standardization activities in USA

ASTM Committee C-28 an Advanced Ceramics was organized in 1988, An advanced
ceramic s defined as & highly engineered, high performance, predominantly non-
metallic, inorganic ceramic material having specific functional attributes". The ASTM
Committee C-28 is criginaly organized into five subcommittees as shown in Table 7.
Following the establishment of IS0/TC 206 on fine ceramics in 1992, the subcommittee
C28.94 was recently organized to coordinate the tasks for ISOTC 206 (7). A list of
completed and draft standards as of July 1998 is given in Appendix 2 (8).

3.3 Standardization activities in Europe

British Standards Institution (BS1, UK) formed its *Engineering Ceramics Committee” in
1985. The Association Francaise de Mormalisation (AFNOR, France) and the Deutsches
Institut fur Normung (DIN, Germany) which are active with regard to fine (advanced)
ceramics began independent action in the late 1980s. Taking into consideration of the
1992 Single European Market, the Commission of the European Communities mandated
the establishment of Committee for European Normalization (CEN) standards for
advanced technical ceramics in 1988, and CEM/TC 184 was established in 1989, The
member bodies are composed of 18 countries as listed in Table 8, The working groups
and thelr conveners are also listed in Table 8. The work programme of the first and
second mandate is shown in Appendix 3 (9, 10, 11). In order to prevent publication of
confiicting Mational Standards, "standstill” arrangements were introduced which require
that cnce a project is acceptable into the CEN programme, work on a national project
on the same subject must cease,
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Table & Progress of Survey and Research on the Standardization of Fing Ceramics
fterm "53| B4 | 85 |'86) ‘67| BB |'50] ‘90| 91| B2 | 93 '94]'95[ 06| w7 13
1. Terminology ' ® A 1600-23 |
2, Claasification Systam ————————— - WAMAS
3. Elastic Modulus (AT} £ [ ) ﬁ | A 1B02-55
d. Elastic Modulus {HT! zp=== | ® = + A 1605-95
5. Elastic Medulus of Compostes N - =R |
&, Intarnal Friction gtendp ===== SH |
7. Thermal Expansicn Cowflicien | ====| |C|® R 1618-94
8. Thormal Cenduchiity === | 01 [ @] Ro1611-01
2, Spesific Hest Capacity zssmss== | i) | @
10, Flewoural Strangth (AT} | *
111, Flewural Strength {HT) + = |E04-84 |
12, Tenzils Strarglh (BT & AT [&] . 1 * | R 1606-05
113, Compressive Sirength | @ | R 1&08-00
14 Shear Strengty of Composites ot smm B
|15, Fractiwe Toughness (AT) | | Fi 1607-85
16 Fraciuse Toughness [HT) [ R 1617-94
(7. Creap [Flex.ral) [ A 1612-33
{ Creap [Tencsila) 1
118. _ Cyelic Fatigus | A 1621-35 |
'20.  Static Fafigus o U | SM
{21, Themmal Shock Resistance R 1E15-93
FE] Joining Strength (Fhengural) R 1624-95
‘23, Joining Strenglh (Tensile) ; ) Dratt |
(24, Statistical Analyss ol Strength [] A _1G625-96 |
(25, Hardness (AT) R 1510-01
25 Hasdness #HT) | A 162965
|27, Weer Resiatanca | R 1613-83
i28.  Cwideton Resistance R 1603-80
‘28, Comosion (Solution) || B1§14-m
30, Chem. Analysis, St [] R 1603-94
131, Chem. Analysis, S | B 1616-94
132 Bample Breparation for Particle R o152a-05
| Siza Analyss
{23, Parliche Siee Distribution R 1618-05
L (Photosadimertation Mothod)
134 Parbisle Sieo Disbibution Drraft
1 (Laser Diflraction_ Method)
{35 Dorsity of Particla , B 1620-95
136 Bulk Dansity of Powders | ek
|37, Specific Sufacs Area i . H 163595
|36.  Granue Properies SR
38, Siurry Properies (£ -Fotertial] SR
40, Slurry Properties (Viscosity) A
41, Gample Preparation for SEM 5H
42, Phese Composhion SR
43, Density and Porosily e i
43, Didleclic Propedies # — .;;.| @ | ntear-os
| I lmrowave :
145, Dielactic Properties of [ ======== SR
Substrates at Microwave S
4. Tnermoalectic Froperties = R
47, Pyrocleclic Preperties = SR
4B, Ophical Propartias | SEEEE TS SR
[Transmittance) | | [ 3
=e=sx SuUnvey & Raszearch 1 Drak & Estabiishment #: Ravision
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Table 7 ASTM Committes C-28 Advanced Ceramics (Organized in 1986} (7). (8]

Chairman: Giearge Quinn [MIST) {
Wice Chairman: Michael Folgy (St.GobainMaorton) |
Recording Secretary: Terry Richardson [Allied-Signal)
rembership Secratary; Curtis Johnson (General Electric)

| Staff Managar: Gloria Colling (ASTM)

| Title: __ Advanced Ceramics _
Scope: The promotion of knowledge, stimulation of research and the development of

standards (classifications, specifications, nomanclature, lest methods, guides,
and practices) relating 1o processing, proparties, characterization, and
perlormance of advanced ceramic materials. This committee will work in
concer with other ASTM technical committess and other national and

intermational organizations having mutsal or related interasts.

i Drganization ~

| Ccz2emM Properlies and periormance - C.Brinkman {ORML)

T {Mechanical tesling, meonolithic_ceramics) .
CZa02 Design and evaluation A.MeCleng (DRML) ’

I ) (MDE, statistical anahysis, design)
[ C28.08 Characterization and processing - R.MaCauley (Rutgars)
iCharacterization, parlicle size)

C28.07 Ceramic composites

D .Crarmer (MIST)

| ——— iMechanical testing) i M.Jenking [Univ. Washington)
c28.91 Momenslalure - Dleigh (Clemson Univ)
- _ {Glossary of terms) =
C25.94 .S, TAG 1S0/TC2CE - R.Spriggs (Alfred Univ)
N (ISOyTC 208 Coordination) E.Anderson (Alooa) i

Table 5 CENTC 1584 Advanced Technical Ceramics (Creation:  1883) (9, 10)

Secretariat: BSI (UK)
Chairman: DrBarry Mewland [Morgan Malerisls Technology Lid,, UK)
Secrelany: Mr.Ashok A.Ganesh (BS| Standards, Chiswick, Londen. LK)

Member Body: Austria, Belgum, Denmark, Finland, France, Germany, Greece, lceland,
ireland, laly, Luxenburg, Metherlands, Morway, Pertugal, Spain, Sweden,
. Swilzerland, United Kingdem (18 Countries)
» Title: Advanced Technical Ceramics . ;
Scope: Stancdardization i the field of advanced technical ceramics with
‘ specific tasks being classification, terminology, gampling and

methods of tasts.  The meothods of tests are lo include physical,
chemical, mechanical, thermal and textural properties for ceramic
i Emders. monalilhic coramics, ceramic composites (including ceramic
| itres and whiskers) and ceramic coalings. ) B

| Drganizational Structurs;
WG 1 Classification and terminal |
Convencr: DrHMVehe D‘%’ﬁe Metharlands)
WG 2 Ceramic powders
Convenor: Mr.Claude Prigur [Socicts francaise de Ceramigue. France]
Wi 3 Monalithic ceramics
Convenor: Dr.A.Morrell iMational Physical Labaratory, UK
WG 4 Ceramic composites (slevated to 3C 1) =
WG 5 Ceramic coating
Convenor: Dr.H.R Vetters (Stiflung Institut fur Werkstolltechnik, Germany)
SC A1 Secretariat.  AFNOR (France]
Chalrman: WeM.Bourgeon {Inst, Materizaue Composiles, France)
Secretany: Ms.M Thilakarana [AFMOR, France]
Titte: Ceramic_composites - )
Scope: Standardization of test methods for ceramic matrix
1 composite materials with continuous  reinforcement and their
l reinforcemsanis.
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3.4 VAMAS Project

VaMAS, the Versailles Project on Advanced Materizls and Standards, arose out of the
Economic Summit meeting at Versailles in 1982 and operates under a Memoranaum of
Understanding signed in 1987 by the Group of seven Economic Summit nations and the
Commission of the European Community. The overall objective of VAMAS is to help
promote trade in high technology products through international collaboration in pra-
standards research in order to generate the technical basis from which commonly
acceptable standards and specifications for advanced materials can be developed (12).
Pre—standards research under YAMAS is arganized into Technical Waorking Areas (TWas)
which are led by international chairmen. So far twenty-one TWAs have been
established although two TWhs have already completed their works as given in Table
9 {13). The VAMAS Secretariat of the first phase (1987-1992) was allocated to Mational
Physical Laboratory, UK and was fransferred to National Institute of Standards and
Technology, USA during the second phase (1882-1887). The VAMAS Secretariat will

be transferred again to NPL in the third phase (1997- ).

Table 3 VAMAS Projscl (Versailles Project on Advanced Malerials and Standards) (13)

: Secretarial; Mational Physical Laboratory [UR)
Chairman: Dr.kamal Hossain (MPL, LK)
Secreary: Mr.dohn Sillwood (MPL, UK
Member Body: Canada, France, Germany. ltaly. Japan, Ux, USA, CEC
Crganizatienal  Structure: - Chairman [(Country)
TWA 1 Wear Test Methods : - Eric Santner {Germany)
TWwa 2 Surface Chemical Analysis ] - Manin P.Seah [UK)
TWa 3 Ceramics 2 - George D Quinn (LSA)
WA 4 Polymer Blends N - Ivana K.Parlridge (LK)
TWA B Polymer Composites Graham D.Sims (LK)
| TWA 6 Superccnducting & Cryogenic (Daided into TWA 16 & TWA 17}
WA 7 Bioenginecring  Materials Tetsuya Tateishi (Japan)
T™WA &  Haot Salt Corrosion Hesistance - Stuart H.J.Saunders (UK)
TWa 9 Weld Characteristics {complated)
| TWaA 10 Material Databanks - “Yoshio Monma [Japan)
WA 11 Creep Crack Growth [compleled)
TWA 12 Efficient Test Frocedurss - Rogsr P.Brown (LK)
for Polymer Properiies
TWA 13 Low Cycie Fatigue - Fathy AKandil (UK
TWA 14 The Technical Basis for a - Samuel Schneider [USA)
Unificd Classification Systems
for Advanced Ceramics o
TWA 15 Metal Matrix Composites - W Steven Johnson (USA)
TWaA 16 Superconducting  Materials - Hireshi Wada (Japan)
TWA 17 Cryogenic Structural Materials - Toshic Ogata [Japan)
TWaA 18 Statistical Technigues for Intemational - Klaus Ocerffel (Germany)
o Studies and Related Projects
TWaA 19 High Temperalure Fracture of - Karl-Heinz Schwalbe (Germany)
- Brittle Matarials :
[ TWA 20 Measurement of Fesidual Stress - George AWebster (UK]

|| TWa 21 Mechanical Measurements for Hardmetals - Bryan Hoebuck (LK) 3
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3.5 |EA/Annex || Cooperalive Program

In 1984, under leadership of the U.S. Department of Energy (DOE), an international
cooperative study on advanced ceramics was started under the auspices of the
Intermational Energy Agency [IEA], and included industrial and selected laborataries in
the Unitad Stales, Germany, and Sweden. An IEA Annex Il entitled, "Implamentating
Agreement for a Programme of Hesearch and Development of High Temperature
Materials for Automotive Engines’, was signed by Germany, Sweden, and the United
States, and extensive work was done on characterizing ceramic powdars, chamical
characterization of sintered structural ceramics, and methods studied for measuring the
fracture strengths of these materials as given in Table 10. Japan (1880 and Belgium
(1994} joined the Cooperative Programme of 1EA/ANnex Il (14).

Tahle 10 IEAMANNEx _ll__t_?nupergl:i_ve Program {14)

| Chairman: Aobert B.Schuiz (DOE, USA)
Technical Representative: Victor J Tennery (ORNL, USA)
recarding Seccretany: Felicia tM.Foust (ORML, USA)
| Participants: USA, Germany, Swedan, Japan and Belgiurm

Implementing Agraement for a
Pregramme of Besearch and Developmeant on
High Temperawre Materialz for Automotive Engines ) __ i
Anrex | Ceramics for Automotive Gas Turbine Engines [1979-1947)
- UsSA & Germany - il

Annex 1l Co-operative Programme on Ceramics for Advanced
Engines and Other Conservation Applications (1986-1997)
Sublask 1 Technolegy Infermation Exchange (1986-1997)
- Usa, Gemmany, Sweden, Japan, Belgium -
Subtask 2 Fowder Characierization Studies [1986-1383)
Subtask 3 Ceramic Charactarization [1986-188%)
Sublask 4 Mecranical Proparties Testing [1986-19389)
USA, Gearmany, Sweden — }
Subtask & Mechanical Characlerization of Structural Ceramics (193019493
Subtask & Ceramic Powders Characterization | [15490-1993)
- USA, Germany, Sweden, Japan - .
Subtask 7 MWechanical Properties of Structural Ceramics (1984 -1936)
and Other Areas
Subtask 8 Ceramic Powders Characterzation [l (1994-1956)
: - USA, Germany, Sweden, Japan, Belgium - !
Subtask 9 Thermal Shock of Structural Cersmics (1986 1958)
Sublask 10 Ceramic Powdars Characterzation 1] 1596-1928) |

LSA, Germany, Sweden, Japan, Belgium

4. Activities of |SO/TC 206 on Fine Ceramics

4.1 Establishment of ISQ/TC 206

In 1990, ISO/NEC Presidents' Advisory Board on Technaological Trends (ABTT) proposed
a concept of 'Multipurpose aspects of standardization in innovation/market
development cycles’ in which a three—phase approach in developing standards was
suggested {15).

First phase standardization is mainly concernad with standardizing the language and
terminology in early stages of new technology development. The second phase involves
the standardization of materials characterization and test methods prior fo markel entry.
Product standardization is a third phase objective to achieve production rationalization,
imterface compatibility, reliability, etc.
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Membership of IS0/TC 206 on Fine Ceramics (as of July 1996

P {Participating)-member (10}

1 Australia Standards Australia_(SAA) |
2 Canada Standards Council of Canada (SCC)

3 China China State Bureau of Technical Supervision (ESEITS]

4 Indonesia Derwan Standardisasi Natlnnal - DSN (DSM]

5  Japan ] Japanese Industrial Standards Committee [JISC)

6  Korea, Repuolic of  National institute of Technelegy and Quality (KNITQ

7 Malaysia Standards and Industrial Research Institute of Malaysia

ISIRING

a3 RAussian Federation

Committea of the Aussian Fedara'unn for Standardization,

MWefrology and Certification (GOST R)

22 LUnited Kingdom

9  Ukraine State Commitlee of Ukraine for Standardization, r-.'h:.ltr-::nl-:agwﬁur
- and_Cerlification [DETU)
10 LSA American Mational Standards Instilule (ANSI)
O [Observer)-member (24} :

1 Awustria Osterreichisches Marmungsinstitut_(ON) :
2 Belgium Institut Belge de Normalisation (IBN) _Iif
3 Cuba Oficina Macional de Mormalizacion (MC)

4 Danmark Dansk Standard (DS)

5  Ecuador Instituto_Ecuatorianc de Normalizacion ([INEM}

& Egvot {Eé;eyg?an Organization for Standardization and Quality Control
7 France Association Francaise de Normalisation (AFNOR)

8  Garmany DI Deutsches Institut fur Mormung {DIN)

g laly Ente Mazicnale Italiano di Unificazione (UNI)

10 Jamaica Jamaica Bureau of Standards {(JBS)

11 Netherlands Mederlands Mormalisatie- Instituut (KNI )
12 Morway Maorges Standardiseringsiorbund  (MSF) a5
13 Philippines Bureau of Product Standards (BPS)

14 Poland Folish Committes for Standardization (PKN)

15 Siovakia Slovak Office of Standards, Metrology and Testing (UNMS)
16 South Africa South Africa Bursau of Standards [SABS)
17 Spain Asociacion Espanola de Mormalizacion y Certificacion
_ {AENOR) =

| 18 Sweden S1E-Standardiseringen rSverrrga {315)

|12 Swilzerdand Swiss Association for Standardization (SNV)

20 Thailand Thai Industrial Standards Institute (TISI}

| 21 Turkey Turk Standardlari Enstitusu (TSE)

British Standards Institution (BSI)

25 Yugoslavia

Savezni za standardizaciju (SZ5)

24 Uganda

Uganda Mational Bureau of Standards [UNBS)

P-members (Participating members):
Member bodies which decided fo take an aclive part in the work of a technical

commiltee or subcommittes.
They have an obligation io wvole and, whenever possible, 1o allend mesetings.

O-members (Ohservers):
Member todies which wish only to be kept informed of the work of a techinical

committes or subcommities,
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o Table 12 Title and Scope of ISOTC 208
{ Tile:  Fine Ceramics *

| Scope: Standardization in the field of fine ceramic materals and products in all forms:
powders, monclths, coatings and composiies, intended for specific functional
applicalions including mechanical, thermal, chemical, electrizal, magnetic, optical
and combinations theresf.  The term *fine ceramics’ is defined as "a highly
engineercd, high performancs, predominantly nonmetallic, inorganic material having |
specific functional allributes”.
+  Allernative terms for fine ceramics are advanced ceramics, engineersd caramics,
technical ceramics, or high performance ceramics.

et

New fine ceramics materials reguire a long period of time to establish their reliability for
practical applications. Therefore, global collaboration on standardization at the early
stage of technology innovation (early stage standardization) proposed by ABTT is very
attractive to provide useful standards for fine ceramics.

In response to a proposal of ‘early stage standardization” by ABTT, the Japanese
member body, Japanese Industrial Standards Committee (JISC) made a formal proposal
w@ IS0 to establish a new SO Technical Committee on Fine Ceramics. Following a
nallot among the 150 member bodies, the IS0 Council approvec the establishment of
this new technical committee in November 1882, In December 1282, the ISO Technical
Board registared this new technical committee as SOTC 206 (15).

The ISO/TBE allocated the secretariat for ISQTC 206 to JISC {Japan}. The JISC
appointed DrTakashi Kanno (Research Center, Asahi Glass Co., Lid., Japan) as
Secretary and the ISO/TB appointed NMr.Samuel Schneider {Materials Science and
Engineering Laboratory, National Institute of Standards and Technology, USA) as the
IS0/TC 206 Chairman.

4.2 Membership of ISOTC 206
At present, the membership of ISO/TC 206 consists of ten “P_members" in Pacific Bim
countries and twenty-four "O-members” including most of the European countries (Table

11).

4.3 The title and scope of ISO/TC 208

At the first plenary mesting of 1ISOTC 206 hela in Tokyo in May 18984, the ISOTC 208
approved the Title and Scope of ISQ/TC 206 as given in Table 12 {16).

It was also agreed to establish a Cooperation with CEN/TC 184 on Advanced Technical
Ceramics and Liaisons with relevant IS0 or IEG Technical Commiltees, and other
arganizations (Table 13).

Table 13 Gooperation and Liaisens wilh Other Organizalions
CENTC 184 Advanced Technical Cerarmics

EQ/TC 3 Limits and fits
ISCHTC 24 Siaves, sieving and other sizing methods
ISO4TC 33 Refractories

ISCTC 164 Mechanical testing of mstals

 IEC/SC 15C Specifications of Insulating materials
WAKAS arsaillas Project on Advanced Materials and Standards
WA 1 Wear Test Mathod
TWaA 3 Ceramics
WA 10 Materal Databanks
TWA 14  Unified Classification Systems for Advanced Ceramics

ICF Intemational Ceramic Federalion
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4.4 Organization Structure of ISO/TC 206

At the Tokyo meeting, four Working Groups (WG 1, WG 2, WG 3 and WG 4] were
organized to address each New Work Item in Table 15. An Advisary Group on Planning
{AG) was also established to plan and recommend the future work items for 1SO/TC 206.
At the Second Plenary Meeting of 1SO/TC 206 held in Kuala Lumpur, Malaysia on 1st
and 2nd June 1995, additional two Working Groups (WG 5 and WG &) were organized
to addresz additional Mew Waork ltems, e ISO/MNP 15490 and NP 5, respectively (17,
18).

At the Third Plenary Maeting held in Cairns, Australia on 20th July 1986, further four
Waorking Groups (WG 7, WG 8, WG 9 and PWI) were established corresponding o the
approval of three New Work ltem Proposals and a Preliminary Waork Item given in the
Table 15. In Table 14, the titles and conveners for each Working Group were listed.

4.5 Progress of Work In 1ISO/TC 208

Thea five of the New Projects, approved to include in the Work Program of the 1S0TC
206 at the First Plenary Meeting in Tokyo and the Second Plenary Mesting in Kuala
Lumpur, were registered by the |30 Central Secretariat with the numbers and fitles as
given in Table 15, The first wo Work ltems, i.e.. ISONFP 14703-1 and ISQ/NF 14705
have advanced to a Committes Stage (Stage 3), and the first Committee Drafts and the
comments concerned were discussed at the Cairns Meeting to prepare revised
Committae Drafts for voting on registration as Draft International Standards (DI1Ss). The
targel dates for submission as a DIS are December 1987,

Tha second three New Projects, i.e., ISO/WNP 14704, ISOWNP 15185 and ISO/NP 154580
are in a Preparatory Stage (Stage 2) at present, and the first Warking Drafts were
circuiated to Working Group Members for a submission of comments (18, 18]

Table 14 Organization Structure of 150/TC 206

[ aG Advisory Group on Planning
| - Convener: DrPhilp AMalls (ANSTO, Australia)
[ W& Particle Size Distibution of Ceramic Powders
[ - Convener:  Dr.Tsubaki Junlchire [Nagoya University, Japan)
Wi 2 Flesaural Strength of Monclithic Cersmics al Room Tempersture
| - Convenar:  Mr.George Quinn (NIST, USA) -
| WiE 3 Hardness of Monclthic Ceramics at Hoom Temperalure
- - Convenar: Mr.Shuji Sakaguchi (MWIRI Magoya, Japan)
WG 4 Classification of Fine Ceramics
- Corvener: Or.Roger Marrell (NPL, United Kingdam) |
WG 5 Specific Surfsce Arsa of Ceramic Powders
- Caorwarer: MrEdward M.Anderson (Alcoa Industrial Chemicals, USA) i
WG 6 Tensile Strength of Menolithic Ceramics al Room Temperature [
| - Corvener: Dr.Tatsuki Ohji (MIRI Magoya, Japan] n
| wa7 Fracture Toughness by SEPB
| Carvener:  Mr.Tetsuro Mose [Mippon Steel Co.Japan)
W3E B Flexural Strengih at Elevated Temperature
- - Convener: Mr.George Quinn (NIST, USA)
WG o Tensile Behaviour of Composites
- Convener:  DrMichaegl Jenking (Uniersity of Washingtan, USA) |
Pyl Farticle Size Distribution by Laser Diffraction
- - Comvenar:  MrRoss Campbell (ANSTO, Australia)
* The task of the Advisory Group on Planning is lo plan and recommend the
future work items for 1SOTC 206
nE PWI:  Preliminary Work Item




Table 15 Work Programme of ISOTC 206 (as of July 19396)
Committee stage (Stage 3)

SO/MP 14703-1 Czramic powders - Determination of paricle size distribulion
- - Part 1 : Sample preparation ~
[ IS0YNP 14705 tonolithic ceramics - Hardness test at oom temperaturs
' - Preparatary stage (Stage 2)
| ISO/NP 14704 Advanced (fing] ceramics
i = Determination of flaxural strenath at room temperature
| 18G/MP 15165 Fing ceramics — Classification
| 1SONP 15480 Fine ceramics — Meonolithic ceramics
L S - Determination of tensile strength at room temperature
Proposal stage (Stage 1) -
NP & Determination of specific surface area of fing ceramic powders by
gas adsorption using the BET method
ME T Fine ceramics {Advanced ceramics, Advanced technical ceramics)

- Determination of fracture toughness at ambient fempsralure by |
the single edge precracked beam (SEPB) method =

MNP A Fine ceramics (Advanced caramics, Advanced technical caramics) |
— Test method of flexural strengih at elevated temperaturos I
MF 9 Fine ceramics (Advanced ceramics, Advanced technical ceramics] |

Tesl method for tensile stress-strain behaviour of confinuous
fiper-reinforced composites at ambiend lemperalure J

- Preliminary stage (Stage 0) -
Pyl 1 Fine ceramics [Advanced ceramics, Advanced lechnical ceramics) l

- Determination of paricle size distribution of ceramic powders by
Ias_u:{ difiraction

Additional four Work Items in Table 15, which have been approved fo include in the
Waork Program at the Second Plenary Meeting in Kuala Lumpur and at the Third Flenary
Meeting in Cairns, are in a Proposal Stage (Stage 1), The "Wotes on Mew Work ltem
Proposal' far NP 5, NP 7, NP 8 and NP 9 will be circulated immediately when the
Conveners complete each first working document or an outline for discussion.
At the Cairns meeting, it was also agreed that the New Work Item Proposal on the
‘Determination of particle size distribution of ceramic powders by laser diffraction”
should be submitted in a Preliminary Stage (Stage 0).
In Appendix 4, the Work Items which have been approved to include in the Work
Pragram of ISQTC 206 were summarized together with those of CEN/TC 184, ASTM
Committee C28 and JIS. Most of the Work Items in the Projects of ISO/TC 206 have
already been established as Mational or Aegional Standards. Consequently, the major
works in preparing Working Drafts in ISQVTC 206 are focussed on harmonizing respective
Mational and Regional Standards.

4.6 Future Plan of ISO/TC 206
The Fourth Flenary Meeting of I1SOTC 206 will be held in June ar July in China (Tsing
Tao), Further information will be circulated as soon as the details of the schedule are

decided.
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Appendix 1 Standards Developed by JISC on Fine Ceramics (as of Aprl 1998)

COMPLETED STAMDARDS (28)

R1800-1993  Glssary of terms relaling to fine ceramics
F1601-1985  Tesling method for flexural strength (modulus of rupture) of fine ceramics
F1602-1895 Testing method for elastic modulus of fine ceramics
R1&03-15%4 Mathod for chemical analysis of fine silicon nitide powders for fine
) ) CEramics
A1604-1385 Testing method for flexural strength of fine ceramics at elevated
lgmperature 0
RA1805-1995 Testing methods for elastic ‘modulus of fine ceramics at elevaled
iemperaiure
| R1606-1995 Testing methods for tensile strength of fine ceramics at room and elevatad
I __temperature
| A1607-1995  Testing methods far fracture toughness of fine ceramics at room [
__lemperature " |
A1608-1980  Testing method for compressive strength of high performance ceramics |
A1809-1390 Testing method for oxidation resistance of non-oxide high performance
Caramics N
R1610-1991 Testing method for Vickers hardness of h|gh performance ceramics
R1&611-1991 Testing method for thermal diffusivity, specific heal capacity, and thermal
conductivity for high performance ceramics by laser flash method
FiE12-1983  Testing method for bending creep of high performance ceramics
A1813- 1923 Testing method for wear resistance of high perormance ceramics by hall-
| on disk mathed
A1614-1923 Testing method for corrosion of high performance ceramics in acid and
) alkaline solutions _ |
R1615-1923 Testing method for adaption assessment of high performance ceramics
- . wnder high termperature and high pressure
Rig16-1924 Method for chemical analysis of fine silcon carbide powders for fine
| _ceramics _
R1617-1934 Testing method lor fracture foughness of fine ceramics at elevated
~temperature i AR
Ris18-1924 heasuring mathaod of thermal expaluc-n “of fine ceramics by thermo-
! B machanical analysis
Fi612-1935 Cetermination af size distribution of fine ceramic particles by |lI:‘||JId
T photosedimentation msthod
R1620-1935 Tesling methods for particle density of fine_ceramic powder
Rig21-1935 Methods of bending fatigue lesling of fine ceramics at room tempersiure
Ri622-1855 General rules for the sample preparation of parlicle size analysis of fine
) ceramic raw powder
FH1623-1935 Testing method for Vickers hardress of fine ceramics at elavated
| ternparaiure
 R1624-1995  Testing method of bending strengih af fing ceramic - joint
R1625-1996 Weibull statistics of strength data by unimodal 2-parameter function
R1626-19498 Cotermination of the specific surface arga of fine ceramic powdars b',-' gas |
adsorption_using the BET method |
R1627-1936 Testing method for dlelectru: properties of fine coramics at microwave
_hfrt-.t:|u':3-r‘n::-'!.-I
DRAFT STANDARDS (3) i
. R16xx-1996 Tesllnq methods for bulk density of fine ceramic powder
R16xx-1996 Cetermination of partlcle size dislrbutions for fing ceramic raw pnwdms t:r;.r
T lgser diffraction method !
R1Exx-1996 Testing method for tensile strength of fine ceramic_joint ]
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Appendic 2-1  ABTM Committee C-25, Advanced Ceramics (as of June 1996
f COMPLETED STANDARDS (27)
5 ASTM Annual Book of Standards, Val. 15.01 ]
‘I_G 1145-36 Standard Definitien of Terms Relating to Advanced Ceramics
§ G 1161-94 Standard Test Method for Flexural Strength of Advanced Cerarnics al
| Ambient Tempearature |
C 1175-H Standard Guide to Test Methods for Mondestructive Testing of Advanced
Ceramics i
_________ _ : .
o 1198-24 Standard Test Method for Dynamic Young's Modulus, Shear Modulus, and |
] Poisson's Ratio for Advanced Ceramics by Sonic Resonance
C 1211-92 Standard Test Method for Flexural Strength of Advanced Cerzmics at
| Elevated Temperalure
Co1212-32 Slandard Practice for Fabricating Ceramic Reference Specimens Conlaining
S Seaded Voids
G 1239-93 Standard Practice for Reparting Uniaxial Strength Data and Estimating
Weibull Distribulion Parameters for Advanced Ceramics |
G 1251-93 Standard Guide for Determination of Specific Surface Area of Advanced
o Ceramics by Gas Adsorption
C 1258-34 Standard Test Method far Dynamic Young's hlodulus, Shear Modulus, and |
B Poisson's Batio for Advanced Ceramics by Impulse Excitation of Vibration | '
C 1273-84 Standard Test Method for Tensile Strength of Monolithic Advanced
Ceramics at Ambient Temperalures
G 1274-34 Slandard Test Method for Advanced Ceramic Specmc Surface Arez by
Physical Adsarption
C 1275-94 Standard Test Method for Monotonic Tensile Strength Testing of
Continuous  Fiber-Reinforced  Advanced Ceramics with Solid Rectangular
Cross-Section Specimens al Ambient Temperatures
C 1282-94 Standard Test Method for Determination the Particle Size Distribution of
o Advanced Ceramics by Centrifugal Photosedimentation
| C 1286-95 Standard System for Classification of Advanced Ceramics
C 1291-85 Standard Test Method for Elevated Temperalure Tensile Crocep Strain,
Crocp Strain Rate, and GCreep Time-to-Failure for Advanced Monolithic
| — Ceramics ]
:’_C |282-85 Standard Test Method for Shear Strengih of Confinuous Fiber-Reinforced
i Advanced Cerarics al Ambient Temperatures
|G 1322-86 Standard Praclice for Fractography and Characterization of Fracture Dnglns
i in Advanced Ceramics
C 1323-96 Standard Test Mathod far Ulfimate Strengih of Advaneed Ceramics With
- Diameterally Compressed C-Ring Spscimens al Ambient Temperatures
C 1326-56 Standard Test Melhod for Knoop Indentation Hardness of Advanced
Ceramics ) _—
C 1327-96 Stzndard Test Method for Vickers Indentation Hardness of Advanced
Ceramics = e oo
C 1331-86 Standard Fractice for Measuring Ultrasonic Weloeity in Advanced Ceramics |
With the Broadband Pulse-Echo Cross-Correlation Mathod
C 1332-98 Standard Test Method for Measurement of Ultrasonic Attenuation
- Coefiicients of Advanced Ceramics by the Pulse-Echo, Contact Technigue J
C 1336-96 Standard Praclice for Fabricating Mon-Oxide Ceramic Aeference Specimens
Confaining Seecad Inclusions
O 1A37-95 Standard Test Method for Creep and Crasp Rupture of Continuous Fiber- |
Reinforced Ceramic Composites Under Tensile Loading at Elevated
Temparaiure -




Appendix 2-2

172

ASTH Committes C-28, Advanced Ceramics (as of June 1986}

STAMDARDS IN THE BALLOTING PROCESE

G xup—-HE

[ C won—06

Standard Test Method for Flexural Properties of Conlinuous Fioer
Reinforced Advanced Ceramic Composites

Standard Test Method for Manotanic Tensile Strength Testing of
Continuous  Fibar-Reinforced Advanced Ceramics with Solid Rectangular
Cross-Section Specimens at Elevated Temperstures

| C xonn—96

EHRN

Staridard Practice for Constant-Amplitude,  Axial, Tensi-::un—Tensibn Cyalic
Fatigue of Continuous Fiber-Reinforced  Advanced Ceramics sl Agmbiant
Temperaturas

Standard Test Method for Ulimale Strength of Advanced Ceramics With
Diameterally Compressed O-Ring Specimens at Ambient Temperatures

KEHN

Standard Test Method for Tensile Strength of konolithic Ceramics al
Elevated Temperalures

RN

Stardard Test Methods for the Determination of Fracture Toughness of Bl

Advanced Ceramics

KWK

DD'DDD|

EXKE

Standard Practice for Cuntact—ﬁmpfitudc'. Axial, Tensian-Tension Ciclic
Fatigue of Advanced Ceramics at Ambient Temperatures

Stardard Test Method for Slow Crack Growth Parameters of Advanced
Ceramics by Constant Stress Rate Flexural Testing at Ambient
Temperature =

0

B

Standard Test Method for Particle Size Distribution of Silicon Hitride or
Silicon Carbide Powders by X-Ray Monitoring of Gravity Sedimentatian

O xxxx

[Ty

Standard Test Wethod for Monotonic Compressive Strengih Testing of
Continuous Fiber-Reinforced  Advanced Cerarmnics with Solid Rectangular
Cross-section Specimens at Ambient Ternperatures ) )
Standard Test Method for Tensile Strength and Young's Modulus for High-
Modulus Single Filament Advanced Ceramics

DRAFT STANDARDS

O oxxxx

Standard Test WMathod for Monolonic Compressive Strength Testing of
Advanced Ceramics at Ambient Termperatures

Standard Test Method for Determination of Total Carbon in Oxide and

Milride Advanced Ceramic Powders by Direct Combustion-Infrared
Detection Method :
Standard Test Method for Determination of Total Carbon in Carbide and
Mitride Advanced Ceramic Powders by Direct Combustion-infrared

Detection Methaod ) )
Standard Test Mefhod for Determination of Tolal Mitregen in Carbide and
Oxide Advanced Ceramic Powders by ... Mathod

Standard Test Method for X-ray Emission Spectrometric Analysiz of
Caramic Powders

] TASK GROUP PROJECTS - Draft Outlines
Slandard Practice for Scaling Strenglh Data for Specimen Size (¥)

Standard Practice for Poaling Strength Data (7]

' STP 1201

) SPECIAL TECHNICAL EUEUG&TIONQ
Life Prediction Methodologies and Dala lor Ceramic Waterials
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Appendix 3-1 Pragramma of CENTC 134 Appandix 3-2 Programme of CEMTC 184
] {First_Mandate) (Second Mandate)
Work tem EM[V “Werk e
Mo Title {abbreviated) Mumber L] 1'Itla tabbreviated)
GEMERAL [GEMERAL
1 Classification BNV 12212 BY  Terminology 1
FOWDERS POWDERS |
2 Imgiarities in Al EN__ 726-1 | _80  Impurties in 2irconia
K] Impurities in BaTida ENWY ?25 =il | 81 Crystalline phase in Zrconia
4 0g in non-oxides _{thermal exl,) EM  725-3" 92 Impurties in silleon nitride
B3 Oz in non-oxides (GAF) EMY Ta5-4 93 Flowability of powders
5 Paticle siza distribution EM__ 7255 MONOLITHIC CERAMICS
& Specific_araa EM _ T2E-B 94 Statistical evaluation of fraciure tu*lmg
| 7 Absolute dansity  EM_ TPE-T §5_ COwidation testing. methed for
a4 Tap density EM  725-8 56 Flaxural creep
25 \ntapped densily EM 7259 | &7 Microstrustural analysis
B Compastion EN 725-10 | 28 Fractography, stardarc pmctlm
8 Sintering cumve = EMY_ 725-117 | 23 Elastic medull,_high temp,
MONOLITHIC CERAMICS A Il 100 Fracture teughness |peeliminan
10 Sampling and testing EMY 1006* {101 Chem. corosion testing, laboratory
11 Cracks by dya paneraticon EM G231t ! propedures for
12 Densty and porosily EM G237 CERAMIC COMPOSITES T
13 Grain size EMV  623-3" 102 Meiations and syminols
14 Surfaca ngh ENV _ E24-d4% 103 Tenzie propetias (ines atmosphere.
15 Flegural qt{ancrh EN Bdd-1* 20067 -
16 Elastic moduli Ehy B4d-2 104  Tensis properbes I:_Qh' 1700°C)
17 Sub-critical erack arowth ENY_ B43-3 105 Shear strengih, in-plana
16 Hardness ENY_ Bad-a 105 'r';:ﬁagmgpm’ g";g?rm igh temp.
19 Flaxural strength, bigh temp. EMY_ B20-1* L e : -
20 Deformation By 820-2° 107 ::I;T:E"n properties of & doy fibar tow
f21_ Thermel shook ENY _820-3° 108 Flexural stength (nert atmosphers,
|22 Thermal axpansion BN a21-1* 20007 N
{23 Tharrnal_diffus ity gM  32i-2 108 Fleawural atrength g, 1700°C)
|21 Specific neat ENV  821-3* 110 Thermal conductivity
|| LONG- FIEEH__NMF‘UQTES 117 Compressicn pfn;:-DGrtlEIS [nautral
25  Tensile strength EnY  &58-1% _ amosphers 20007
26 Cormnprassivi strength __ENY  BBB-2T 112 Compressicn propertias, high 1.a'np.
27 Flesural strenglh EWW  BEA-3" — @it}
26 Snear strongth [Compressicn) EMY  ARA-4" 113 Reslstance lo crack propagation
BE___ Snear slrangth [3-point] ENY BSE-5* | 114 Elaglic propedies by NOT
B7  Shear stength [double purchi BNV G586 115 Resislance o cresp I
20 Tharmal axparsion EMy  1158-1* | 1168  Tensile stramglh of single filamest, high
a0 Trermal diffusiity EMNY__1158-2* _____1emp.
¥ i B o, [+ VIEESICT
a2 Specit Bt EMY _ 1158-3* _ g o
i Densily ENY 1380 118 Chemical comp, [R-ra apEiroEcopy]
FIBER PROPERTIES ' - An-ray gpeeTosToRy -
= 41%  Chemical comp. [Alomic acdsorption
a4 Size |evel EMY 1007-1* specosccpyl
a5 u.ngr mess EMNY _ A007-2* 190 Chemiesl comp, [Eleciron
46 Filament diamatar EMY_1007-3* -
37 Filement strergth EMY  1007-47 121 Coatng hardness
COATINGS 122 Testing of mavitation erosion by
69 Chernical comp. [EPRA) EMY 1071 -4 ultrasonic_tasting
70 Thickness (probe profllometer) EMY 107117 123 Rockwel indentaticn 1est for the
BE  Thigkness (cap grinding EMY  1071-2* . deermination of adhesicn -
i [Dalstad) 124 Datermination of elastic medulvs
72 Porosity (metellcgraphy) EMY  1071-57
73 Adhesion [scratch) R 1071-3

*  Published
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Aopendix 4-1 Summary of the Activities |n CERMTE 184, ASTM C28, JIS and 13Q/TC 206
Work CENTC 164 o Mm con Js EE‘!\TCM%GG
IhlI:m THI2 [abbrayialed; R/ manmTI :;; Humber Hl.ﬂbtr
GEMEHAL ; e ———— ]
| 1 Cisssdcaton | Enn 12212 O 1E8E-45 - | ISOMP 15165
7 Terminolegy Wi eg Co1145-38 | A 1800-03
| POWDERS ET T T, A
| 1 Impurtiss in AbOs EN 735-1 ST A
| B impursms in BaTi0s Eh T25-5 - A
3 Oe i ren-oddes gharmal et | Em 753 | e A n&0-04 i
4 O n ronoosides (XAF] ENW T25-4 o] A rE0a-54
| & Partcla siza_dstituien EM T25-5 (e L] A 1873-95 | IS0/NFP 147031
: B Spacific area EN TiS-% Conesl-gde-s | A O1EXE-DE L]
| ¥ Absolute dersity EN 735-7 o A 155-05
& Tap dansdy EN T75-8 C R
o Unlapped dansity EN 735-% ¢} 5}
g Comaaslion EN 725-10 = -
i1 Snlanng curde ~ Ehfy T35-11" - - =
12 Impurflies inzeconia | W80 L -
1 Cryslaline phase in zisania Wi a1 | = - -
14 imparities in sifican nittide W AR - A 1603-94
15 Flawability of powgers S Wi 2 - - S
18 Chem, analyss of silicon cargide = = A 161654
| MONOLITHIC CERAMICS e
| 1 Samgpling anc lesling EMY 10057 . | E
2 Cracks by oye penelratisn EM &83-1 - - 1
3 Density and porosity EM Ez3-2t | (0 2141) IF 77, C 373} =4
4 Grair size EN'." Ga3-2* - -
5 Sudace roughaass EhpS 624-47 - - |
|6 Flagural strangth EW ad3-10 | & 1161-90 A1601-05 | ISOMNP 14704
T Elastic modyi EWY B53-2 |G iwshizme-gd | A 1802-05
§  Suo-crical crack growlh Ern Gd-3 - x P
% Hardness ERy Bad-a* |0 IAPG30T 55 | R O1610-81 | ISOMP 14705
13 Flemwal sirenglh, high lemp. EMY B20G-17 CONE -9 A 160455 MNP 8
i Dzl rnalion EMY BE0-2 [ v B 1812-53
12 Thermal shack ENY 820-3 o RSQ) R 1615-53 =
13 Tharmal espansion EM B21-1* D118 B _1618-14
| 14 Tharmal diffussety EM_021-2 - B 1611-51
15 Speeilic_heal BNV 8813 iD 3850; R G118
186 Stalistical evaluation ol fraciure tesling W B4 T 1239-45G B 1G8s-56 ]
17 Cwdaben tesbng. melhod for Wil 55 = 5 1805-90
18 Flexural arees | Wi A6 A 1612-92
19 Komsiruslual anabysis Wi Ev N =
0 Fraclography. slandand praclice Wil 35 o 132E-96 -
£ Elaslic_meduli high tems. Wi Gh o 119881 | H 1805-95 =
22 Fraslura louahness (peekminary W 100 O e A BE07-9% KF 7
21 Choem corosion lesling, laboratory procadures for w10 = A 1514-33
24 Tensie strangth ab room lemperaliee - B DL v 0 A 1eng08 ISCVHP 15490
25 Tonsita strangth, high bemo. - O xxas A 1305-85
22 Compressive sirenglh - IS e [ 1E08-90 =
| BT Wear resilanca e | G-ga-s0 A OI613-53 -
0 Eroslen resistance R 1615-143
29 Mondastmucliva testing ] | - -
30 Frachure toughnass, biah tema, =2 - [ )
bl Utirmale  srengih,  dametaly  compressed  G-rng | C 1323-396 -
spacirions !
4z Wimale  strength,  diamelraly  corpressed  O-ring | - Cowwsn -
SpaCimens R i
a3 Tensile craap. high tamp. _ - <1291 -85 i
34 Feference spedmens with seaded voids - Cof29E-ae =
Loas Raference specimens wilh seaded Incluskns - O xuxx <
| 86 Hardness, high tamp. = - A 162555 "
Y Bpnding fatigue lesting, T R - - A 1E21-85
38 Bending strangth for 1|"va ceramiz |l:-r|l T, il - A 162456
3% Tersic stength of fing ceramiz it - = A s
A Tersien-iension cyclic faligua, i ] - O
41 Ullrasenic velogity | - oy -
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Aopandix 4-2  Summary of the Activities in CER/TC 184, ASTM ©28, JIS and ISO/TC 206

e Tille (abbreviated) “%Eﬁqm Comitay C28 JIS 18Qme. 208
i i Humber Humber HUmbEL. Hun%bm
CERAMIC_COMPOSITES 2
1 Tansile slrength ERY Eé-ﬂ—1‘ & 1275-83 = NP 8
2 Campreasive sirengih ENV §5R-24 o oEax 8 =
3 Flagural strenglh EMY §58..0" Lol E ] - H
4 Shear strangth (Comprassian) EMY 5584~ T 125a-95 -
£l Shear_strangih |3~ pairil __EMV §58-57 Ooaee = A
& Shear strengin (deouble puach) EMV 8558 e = .
| Trarmal espansion ENV 1159-19% = - = i
|8 Thormal diffustity EMv 1153-2*
| & GSoecilic naat } EMY 1158-3° - -
I Density . Erpy 13ENT = =
1 Siea laval EBgW 1007-1" ]
|12 Linear mass ElY 1C07-2" - -
[ 13 Filament amotes Ey 10073 - - |
14 Fllament sirergth Eny 100T-2* O sy =
I 15 Molations ang symbcls Wi 108 -
16 Tensile proparties (nerdt slmasphen, GI:ICG":-_I Wi 103 -
17 Tensile peaparlies (air 1700 ) © wsx =
15 Shear strangth, m-plang Wi lgs - -
19 Imelaminar s‘lnar 5|mr.gm high temp. W08 * T
| iinert atmosghene, 3-paini
20 Tensile prapertios ol & dry ficer low (r) L - -
21 Flecural slranath (inert aimesghens, 20007 Wl igE = - =}
=] Flexural slrargth (air, 1700°C) Wi 108 - - - —]
83 Thermal cardustiity W1 110 - =
24 Compressien gregerias [noulral almospners. E000T) Wi 111 = = -
P& Compression propories, hgh bamp. jai) w112 - -
| 26 Sesistane 10 crack prapagatizn w113 =
A7 Elaslic properlios ML A L) - -
268 Fesistonee 1o cisep wio1ie - =
29 Teasile sbength of single filemard, kigh lemp. W HiE | O osxx -
fi ] Tension-tension cvclic latigue = G ]
b3 Creep. cop upluse wnder lensle laading at hi = O EEEK - i
[ a2 Tensior-tension cycic faligue, nlb - [y - |
| COATINGS
1 Chemical cemp. [EFMA) EMY U071 -4 - -
2 Tnickness iprebe protiomedss) EMY 107117 - - .
A Thickness (cap grinding ENV 1071-3% = =
4 IDelatad) e - =
5 Pomsily (metallegraghyl ENV 1071-5* -
& Adrasica {seratshi ENV_I071-37 = =
? Chemizal comp. oplical erussien specifeacooy] Wl T -
& Chemical comp, (-ray speslrosnomy] B Wl 113 - -
"8 Chamieal comp. (Atomic adsorglion spaciroscopy] RIE = -
|0 Ghamicnl conp. (Elsciron speclrassapyt W TR0 = =
i Cialing hardness W2 — =
12 Testing of cavilalion cresion by ulrascnic 1esting Wl o122 - =
I 13 Bociownll indenlation test far the determinalion Wl 123 -
] ol adbazion
{ 14 Determinalion af elastic madulus Wl 13 - -
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