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o AAl BraaA AEAFE 2008¢ 715 oF 1859 oA 2015 oF 2809 =&
o, 20259l = 6189 2l rie A4FY Aow dddd.

o B AAAZ FRE A°FH 7o 20129 45010% A 20159 69,660
Eo o] Aow FAHHD 20200l 14126007 w27 o= Aolt)
A3 RE @, 2020 4998wk P P FHow AH

T35 118% %9 F7H7F A&d Aoz dusta Jvh(F A=

Industry Experts 2013).

o g Af st EdbaEY AA AP RS 2012del 1469 ele] Edla
2020l = 3609 el fEE AFE AoRE oSt g agd ] A4
A FEE 2012 9wk 2R 2020 1926w dejo] @3k How
o =@t (Fax & ¢ Lux Research report 2012).

o AA EaxdH A ES 201249 9261002 FAET™ 2015Wd 121,990 02
=1y | H. 2020l = 197,060%0] &3] 2012\ 5F-H 20203 7}A] A H
TAAE 99%0] 28 Aoz AgAETHFH 1A E : Lux Research report 2012).

H2 S/ Aew A
— B2 Y 2010 793H W gy 2 pRE 3K goy £9 9g9&ELv}
) A& OiH] 57.7% 2 &9 &) 2 Q)
o T BAaaA Ve dF SAAANFHEEY B84 E AYst, TR
RS A AT sk A A T
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3. FAZITY FFst FY A

b

31 Baade] Fopd EF YA
Gl

2014 11 dA, &aaA 2okd Aarie FHagS

=51

F3 7l TaR Auw

i, v A ZEA G H I (ASTM)®] 194, FE o] 3 (DIN)7}F 1474,
TA A7 71 =L AEC)7F 1074, 1A EF37]17IS0)7F 67, 9=17+24 3 3] (BSDel
A 470] Y= e Aoz FAME ST
<EO-2> %53 7178 a2 Bof Ayxs 18y A3
Z AHE=
H =2 5 A 7 3]
1 American Society for Testing and Materials ASTM 19
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D24 Carbon Black

274993 (Subcommittees)

D24.11 Carbon Black Structure

D24.21 Carbon Black Surface Area and Related Properties
D24.31 Non-Carbon Black Components of Carbon Black
D24.41 Carbon Black Nomenclature and Terminology
D24.45 US TAG to ISO/TC45 on Rubber

D24.51 Carbon Black Pellet Properties

D24.61 Carbon Black Sampling and Statistical Analysis
D24.66 Environment, Health, and Safety

D24.67 Sustainability

D24.71 Carbon Black Testing in Rubber

D24.81 Carbon Black Microscopy and Morphology
D24.81.01 D3849 Test Method Improvements

D24.90 Executive

D24.92 Awards

D24.94 Long Range Planning
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New Guide for Preparing Thin Films for Use in Testing of Absorption
Coefficient of Ethylene Polymer Material Pigmented with Carbon Black

He

This guide outlines the method for preparing thin ethylene films from
masterbatch compounds pigmented with carbon black. These films are
intended for use with D3349-12 Standard Test Method for Absorption
Coefficient of Ethylene Polymer Material Pigmented with Carbon Black.
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Rubber compounding ingredients - Carbon black - Determination of aggregate
size distribution by disc centrifuge photosedimentometry

This standard provides a method for determining of aggregate size distribution
by disc centrifuge photosedimentometry.
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Polyolefin pipes and fittings - Determination of carbon black content by
calcination and pyrolysis — Test method and basic specification

This standard provides a method for determining of carbon black content by
calcination and pyrolysis.
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Rubber compounding ingredients. Carbon black. Determination of aggregate
size distribution by disc centrifuge photosedimentometry

This standard provides a method for determining of aggregate size
distribution by disc centrifuge photosedimentometry.
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New Guide for Determination of Hg Adsorption Capacity of Powdered

Activated Carbons Used for Removal of Hg from Flue Gas

Mercury emissions from coal-fired power plants are the largest source of
atmospheric Hg in the US. During combustion, mercury in the coal is
volatilized and converted to elemental mercury vapor at about 1 ppbv. As
the flue gas cools, other Hg species are formed. Injection of powdered
activated carbon into the flue gas is one approach for controlling Hg
emissions. The performance of an activated carbon for Hg removal is
related to its chemical and physical characteristics. This guide is intended
to evaluate the performance of an activated carbon for removal of elemental
Hg in a simulated flue gas. The capacity value determined in this guide
can be used in selection of an appropriate activated carbon for Hg removal
from flue gas
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New Test Method for Mechanically Tapped Density of Activated Carbon

This test method covers the determination of the mechanically tapped
density of powdered and fine mesh activated carbon. For the purpose of
this test method, powdered carbon is defined as having a mean particle
diameter less than 45 m and fine mesh is defined as having a particle size
predominately between 80 mesh and 325 mesh.
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New Test Method for Particle Size Distribution of Fine Mesh Activated
Carbon Material by Laser Light Scattering

This test method covers the determination of the particle size distribution
of fine mesh activated carbon with average particle sizes ranging from 1 to
300 m equivalent spherical diameter. The technique is capable of measuring
particles above and below this range. The angle and intensity of laser light
scattered by the particles are selectively measured to permit calculation of a
volume distribution using light-scattering techniques.
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New Test Method for Xylenol Orange Dye Test Method

This test method covers the determination of the relative adsorption rate
(i.e. mass transfer rate) of unused or reactivated carbons by adsorption of
xylenol orange from aqueous solution. The rate of xylenol orange
adsorption (in milligrams per gram per hour) by 0.05 g of carbon using test
conditions listed herein is called the xylenol orange number.
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Products used for the treatment of water intended for human consumption
- Powdered activated carbon

This European Standard is applicable to powdered activated carbon used for
treatment of water intended for human consumption. It describes the
characteristics of powdered activated carbon and specifies the requirements
and the corresponding test methods for powdered activated carbon. It gives
information on its use in water treatment.

flo roh fu 24

HY & [o 2

<FEO-17> DIN J&PxF Q°F-2

A} NA
T 1190700 | EHR | 20140623 | amd | @
L R

i

WI 164586

Products used for the treatment of water intended for human consumption
- Granular activated carbon — Part 1: Virgin granular activated carbon

7He

This part of EN 12915 is applicable to virgin granular activated carbon
used for treatment of water intended for human consumption. It describes
the characteristics of virgin granular activated carbon and specifies the
requirements and the corresponding test methods for virgin granular
activated carbon. It gives information on its use in water treatment.
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Products used for the treatment of water intended for human consumption
- Granular activated carbon - Part 2: Reactivated granular activated carbon

This part of EN 12915 is applicable to reactivated granular activated carbon
used for treatment of water intended for human consumption. It describes
the characteristics of reactivated granular activated carbon and specifies the
requirements and the corresponding test methods for reactivated granular
activated carbon. It gives information on its use in water treatment.
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Stationary source emissions - Determination of the mass concentration of
individual gaseous organic compounds - Active carbon and solvent
desorption method

7He

This standard provides a method for determining the mass concentration of
individual gaseous organic compounds in a stationary source emissions
using an active carbon and solvent desorption method.
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3 British Standards Institution BS 2 133
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4 International Organization for Standardization 50 1 6.7
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A= Revision of D3532 - 99(2009) Standard Test Method for Gel Time of
B Carbon Fiber-Epoxy Prepreg
The accuracy of the hotplate stated in section 4.2 is unreasonable due to
e known instrument error. The procedure described in section 8.6 to
determine gel time is unclear, and the stringing phenomenon does not
occur in all prepreg systems.
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New Guide for The Development of Specifications for Fiber Reinforced
Carbon-Carbon Composites for Nuclear Applications

This document is a guide to preparing material specifications for fiber
reinforced carbon-carbon (C-C) composite structures (flat plates, rectangular
bars, round rods, and tubes) manufactured specifically for structural
components in nuclear reactor core applications. The carbon—carbon
composites consist of carbon/graphite fibers (from PAN, pitch, or rayon
precursors) in a  carbon/graphite  matrix  produced by  liquid
infiltration/pyrolysis and/or by chemical vapor infiltration.
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New Specification for Carbon Fiber Composite (CFCC) Core for Aluminum
Conductors, Carbon Fiber Composite Supported (ACCFCS)

IR

This specification covers carbon fiber reinforced polymer matrix composite
(core) strength members for use in reinforcing or supporting overhead
electrical conductors. 1.2 This specification covers core diameters from 0.180
to 0.500 in. or 457 to 12.7 mm, inclusive. 1.3 The values stated in either SI
units or inch-pound units are to be regarded separately as standard. The
values stated in each system may not be exact equivalents; therefore, each
system shall be used independently of the other. Combining values from the
two systems may result in nonconformance with the standard. 1.4 This
standard does not purport to address all of the safety concerns, if any,
associated with its use. It is the responsibility of the user of this standard
to establish appropriate safety and health practices and determine the
applicability of regulatory limitations prior to use.
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New Test Method for Hoop Tensile Strength of Continuous
Fiber-Reinforced Advanced Ceramic Composite Tubular Test Specimens at
Ambient Temperature Using Elastomeric Inserts

7Ne

This test method covers the determination of the hoop tensile strength
including stress-strain response of continuous fiber-reinforced advanced
ceramic tubes subjected to an internal pressure produced by the expansion
of an elastomeric insert undergoing monotonic uniaxial loading at ambient
temperature. This test method applies primarily to advanced ceramic matrix
composite tubes with continuous fiber reinforcement: uni-directional (1-D,
filament wound and tape lay-up), bidirectional (2-D, fabric/tape lay-up and
weave), and tridirectional (3-D, braid and weave). These types of ceramic
matrix composites can be composed of a wide range of ceramic fibers
(oxide, graphite, carbide, nitride, and other compositions) in a wide range of
crystalline and amorphous ceramic matrix compositions (oxide, carbide,
nitride, carbon, graphite, and other compositions). This test method does not
directly address discontinuous fiber-reinforced, whisker-reinforced or
particulate-reinforced ceramics, although the test methods detailed here may
be equally applicable to these composites. The test method is applicable to
a range of test specimen tube geometries based on a non dimensional
parameter that includes composite material property and tube radius.
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New Test Method for Determination of the Mode II Interlaminar Fracture
Toughness of Unidirectional Fiber-Reinforced Polymer Matrix Composites
Using the End-Notched Flexure (ENF) Test

He

This test method describes the determination of the Mode II interlaminar
fracture toughness, Gllc, of unidirectional fiber-reinforced polymer laminates
under Mode II shear loading using the end-notched flexure (ENF) test. 1.2
This test method 1is applicable to unidirectional carbon-fiber and
glass—fiber-reinforced laminates. The scope is not necessarily limited to
these fibers and lay-ups, but recommendations for other types of fibers or
lay-ups are not presented, meaning that testing has only been performed on
these laminates and lay-ups. This test method may prove useful for
laminates with other types of fibers and lay—ups. 1.3 The values given in
SI units are to be regarded as the standard. Those units in parentheses are
for reference only. 1.4 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the responsibility of
the user of this standard to establish appropriate safety and health practices
and determine the applicability of regulatory limitations prior to use.
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Revision of D3171 - 11 Standard Test Methods for Constituent Content of
Composite Materials

Proposing a new procedure complementing existing carbon fiber content
measurement procedures (Procedures A-G) specified in ASTM D 3171 -
Standard Test Methods for Constituent Content of Composite Materials
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New Test Method for Peel-Dominated Interfacial Fracture Toughness of
Sandwich Constructions

e

This test method describes the determination of the peel-dominated
interfacial fracture toughness, Gc, associated with the facesheet-to—core
interface of an assembled sandwich panel using the single cantilever beam
(SCB) specimen. This test method is limited to use with sandwich
composites consisting of facesheets with unidirectional and/or fabric carbon
fiber and glass fiber laminates with brittle and tough single-phase polymer
matrices. Permissible core material forms include those with continuous
bonding surfaces, such as balsa wood and foams, as well as those with
discontinuous bonding surfaces, such as honeycomb. This test method may
prove useful for other types and classes of sandwich constructions;
however, certain interferences have been noted. The measured interfacial
fracture toughness is a structural property that is a function of the test
coupon dimensions and constituent materials of the sandwich construction.
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Aerospace series; sampling plan for acceptance testing of aramid, carbon
fibre and textile glass filament yarns

ViR

The document specifies the sampling plan for acceptance testing of aramid,
carbon fibre and textile glass filament yarns in terms of sample size and
rejection criteria. The document serves as a basis for the corresponding
technical specification. It covers the inspection by attributes. The inspection
by measurements (variables) will be added in a subsequent edition. It is
also planned to extend its scope of application to reinforcing woven fabrics.
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Aerospace series - Carbon fibre reinforced plastics - Test method -
Determination of interlaminar fracture toughness energy - Mode I GIIC];
German and English version FprEN 6033:2013

IR

This standard specifies the procedure to determine the mode I interlaminar
fracture toughness energy GIC of carbon fibre composites manufactured
from unidirectional tape or woven fabric. This standard does not give any
directions necessary to meet health and safety requirements. It is the
responsibility of the wuser of this standard to consult and establish
appropriate health and safety precautions.
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Aerospace series - Carbon fibre reinforced plastics - Test method -
Determination of interlaminar fracture toughness energy - Mode II - GIIIC];
German and English version FprEN 6034:2013

VIR

This standard specifies the procedure to determine the mode II interlaminar
fracture toughness energy GIIC of carbon fibre composites manufactured
from unidirectional tape or woven fabric. This standard does not give any
directions necessary to meet health and safety requirements. It is the
responsibility of the wuser of this standard to consult and establish
appropriate health and safety precautions.
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Aerospace series — Carbon fibre reinforced plastics - Test method -
Determination of interlaminar fracture toughness energy - Mode I GIIC];
German and English version FprEN 6033:2013

N

This standard specifies the procedure to determine the mode I interlaminar
fracture toughness energy GIC of carbon fibre composites manufactured
from unidirectional tape or woven fabric. This standard does not give any
directions necessary to meet health and safety requirements. It is the
responsibility of the user of this standard to consult and establish
appropriate health and safety precautions.
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Aerospace series — Carbon fibre reinforced plastics - Test method -
Determination of interlaminar fracture toughness energy - Mode II - GLIIC];
German and English version FprEN 6034:2013

He

This standard specifies the procedure to determine the mode II interlaminar
fracture toughness energy GIIC of carbon fibre composites manufactured
from unidirectional tape or woven fabric. This standard does not give any
directions necessary to meet health and safety requirements. It is the
responsibility of the wuser of this standard to consult and establish
appropriate health and safety precautions.
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BS EN 4717. Aerospace series — Polyetherketone with 55 % continuous
carbon fibre by volume (PEEK-CF55)

This standard is for Polyetherketone with 55 % continuous carbon fibre by
volume (PEEK-CF55).
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<ZENO-34> BS AP+ 892

Z} o] R
WS | 11/30211328DC | i | PRIz | E9% N/A Any | 0
A= BS ISO 30012. Carbon-fibre-reinforced plastics — Determination of the size
- and aspect ratio of crushed objects
A This standard provides a method for determining the size and aspect ratio
- of crushed objects in carbon-fibre-reinforced plastics.
Bads 2e Setage glold BHE EAe A9 ZHuE =Ya]
o7 | 9% wiel Bd Ao v Hopel mEFe ol JARHE nEo
= ek
¥0O-35> ISO A xE+ Q°F-1
WS 2l 1} o] 9] 7} A)
H DIS 30012 il TC 61/SC 13 | @] L=} N/A A D
A= Carbon—fibre-reinforced plastics —— Determination of the size and aspect
- ratio of crushed objects
A This standard provides a method for determining the size and aspect ratio
- of crushed objects in carbon-fibre-reinforced plastics.
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— . — XY | AFE
No. £ 77 93 FEH | TN (%]
DL
1 American Society for Testing and Materials ASTM 4 100.0
Al 4 100.0
¥I-37> ASTM AadxF Q91
N 24 EESES|
HE WK46393 Wy D02.FO = ;1 2014.06.11 A D
A= Revision of C709 - 09 Standard Terminology Relating to Manufactured
- Carbon and Graphite
This standard provides standard terminology relating to manufactured
7L carbon and graphite. Outdated definitions are to be clarified and/or included
in applicable standards and D7475.
AzxeAse) AdFxZAT #343}04 71& X C709-099] 7fAe] &3 Ao=w &
oA | E FFE Aol JhestH dxSA Eoke HEstel ol dHRAdE R
29 Zlow Hdy
¥ MO-38> ASTM 3 xEF Q-2
N 24 1} o] o]
T WEK25494 il D02.FO = ;1 2009.08.18 A D
A= Revision of C709 - 06 Standard Terminology Relating to Manufactured
- Carbon and Graphite
A This standard provides standard terminology relating to manufactured
- carbon and graphite. New terms are included in the existing standard.
Axeie} AdxsAH 7‘r340}04 71E ZE C709-069] 7HA4gol &gk Aow Af
97 | e golmel FAENCW ARTQ Wobel EEstel YolA ARAL WE
d Aoz ey
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WK24730 al DO02.FO =T 2009.06.24 a4 L
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Revision of C769 - 98(2005) Standard Test Method for Sonic Velocity in
Manufactured Carbon and Graphite Materials for Use in Obtaining an
Approximate Young’'s Modulus

This standard reports a method for the determination of Elastic Modulus
from the sonic velocity of a longitudonal wave. We wish to add the
measuremnet of the shear wave velocity such that both the shear modulus
and Poissons ratio can be determined. A round robin will be initiated for
the propsed shear velocity method.

olZE A9 AFEAN FAHEY 7]E EF C709-98(2005)9] MAe #I A
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A=

New Test Method for Total Fluorine, Chlorine and Sulfur in Graphite and
Carbon by Oxidative Pyrohydrolytic Combustion followed by Ion
Chromatography Detection (Combustion Ion Chromatography—-CIC)

7He

This method covers the determination of total fluorine, chlorine and sulfur
in graphite and carbon. For impurity analysis of manufactured graphites and
carbon products. The title and scope are in draft form and are under
development within this ASTM Committee.
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HAaureFE Fofd 73t & FARTI7] IS0 27, mAHT 7=
AQDIAEC) A 27, v=ABEAF Y3 (ASTM)OA 1139 FFst7E g 9l
ot

% XY | AFE
&= 7 oA Zo
No X3 71+ ¥ Zoko] N o]
A RT3 T
! International Organization for Standardization 150 2 40.0
A 171714919 9
2 International Electro—technical Commission IEC 2 40.0
H =5 A 2 A E Y 3
3 American Society for Testing and Materials ASTM 1 20.0
A 5 100.0
¥ O-42> ISO AYPxE+ Q°F-1
_ ISO/TR o] 1l o] o)
He = o] 3} A
n 10929:2012 ul TC 229 ﬁ N/A AR | @
] & Nanotechnologies - Characterization of multiwall carbon nanotube

a (MWCNT) samples
ISO/TR 10929:2012 identifies the basic properties of multiwall carbon

nanotubes (MWCNTs) and the content of impurities, which characterize

bulk samples of MWCNTs, and highlights the major measurement methods

e available to industry for the determination of these parameters. ISO/TR
10929:2012 provides a sound basis for the research, development and
commercialization of these materials.
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11251:2010 w | 1C 229

20

A=

Nanotechnologies - Characterization of volatile components in single-wall
carbon nanotube samples using evolved gas analysis/gas
chromatograph-mass spectrometry

ISO/TS 11251:2010 specifies a method for the characterization of volatile
components in single-wall carbon nanotubes (SWCNTs) samples using

evolved gas analysis/gas chromatograph mass spectrometry (EGA/GCMS).
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IEC TS 62607-2-4: Nanomanufacturing - Key control characteristics - Part
2-4: Carbon nanotube materials — Accuracy and repeatability of test

methods for determination of resistance of carbon nanotubes

This standard will provide key control characteristics regarding accuracy
and repeatability of test methods for determination of resistance of carbon

nanotubes.
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<ZENO-45> IEC APx+ 8°F-2

_ PWI ape) TC ol ol
ME | 6260722 Bd. | o | 13PT | 5% N/A Any | @
1.0 = 62607-2-2
PWI on IEC/TS 62607-2-2: Nanomanufacturing - Key control
A= characteristics - Part 2-2: Carbon nanotube materials - Electro-magnetic
compatibility
N This standard will provide key control characteristics regarding
electro-magnetic compatibility of carbon nanotube materials.
gp | TEERE A A AP BEd Ao Fwihefin popl
T EES oM AV Be Row Ay
<FEI-46> ASTM H & x+ 291
e 2] o) 2l E
H o WEK28561 n D22.07 ;1 2010.04.21 A4 [ ]
New Test Method for Airborne Carbon Nanotube Concentration in Ambient
A= and Indoor Atmospheres as Determined by Transmission Electron
Microscopy Direct Transfer (TEM)
This test method is an analytical procedure using transmission electron
microscopy (TEM) for the determination of the concentration of carbon
7He nanotube structures in ambient atmospheres. This test method is suitable
for determination of nanotubes in both ambient (outdoor) and building
atmospheres.
FA B AR A(TEM)S] tholdE E @A (Direct Transfer)o] o3 =
97 e FH 32 Al g7l Fo ARueRReY 7] § sEE SAS] A%
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<EO-47> 7538 7178 283 FoF i1 g dd
= = . = EENY | HFE
No. E‘ﬂ."ﬂ 7];[_" 073 ?'__9']:0'] 71:15': [%]
A A7) 7] =9 U 3]
1 International Electro—technical Commission TEC 8 53.3
SAZAT AL
2 Deutsches Institut fiir Normung DIN 6 400
ERBa- ey
3 International Organization for Standardization 150 1 6.7
Al 15 100.0
<HENO-48> IEC A Q°k-1
TEC 62565-3-1| 29 TC .
WE B u3pT | HE | 201305 | Aud | @
v Ed. 1.0 3 A ' e
62565-3-1
A= Nanomanufacturing - Material specifications - Part 3-1: Graphene - Blank
B detail specification
Ae This standard will provide a blank detail specification for Graphene material
for use in nanomanufacturing.
g | AR RN 2 aael AEFANLE AR Aow add @
T ok EESOl YoM RS xS Row tad
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<EM-49> IEC Ay xF 8°F-2
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SOMTR 19735 | S8 | 1¢ nggwe 2 | woled | NA | aud | @

Ed. 1.0 HE
A= Matrix of characterization and measurement methods for Graphene
e This standard will provide a matrix of characterization and measurement
methods for Graphene.
g | AR Sl adE aael AuAA S A Aow add @
T | ok BES ol AR B Ao gud
<EO-50> IEC g Q-3
PNW/TS P
HE 113-218 Ed. _'H} TC 113/JWG 1 | ¥&oj¥d# | N/A A4 D
1.0 =
A= ISO/IEC TS 80004-13: Nanotechnologies - Vocabulary - Part 13: Graphene
B and other two dimensional materials
e This standard will provide a vocabulary of Graphene and other two
- dimensional materials.
7)ol lojA el AR B 7E ol FRE 7HK 2D &Ale &9
old | & AlFste AeRE gyl Foke] xSt QlojA dAAAGE HEQl o=
e
¥IO-51> IEC A x+ QA4
_ Z} o]
we | PULUSE AR e ngmep | weaa | na | awy | e
A= IEC 62607-6-1: Nanomanufacturing - Key control characteristics - Part
- 6-1: Graphene - Electrical characterization
N This standard will provide a method for electrical characterization of
- Graphene for nanomanufacturing.
o7 A Zholl glojA e Al WAl S0 #g WS Alste A
- B e o7 Bug

ow gyl Foke ZF3e QlolA A
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<EIO-52> IEC Ay x+ 85
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PWI L3761 59 | ¢ 113/rpp | wejas | NA | 994 | @

Ed. 1.0 HE
A= IEC 62607-6-2: Nanomanufacturing - Key control characteristics - Part
- 6-2: Graphene - Evaluation of the number of layers of graphene
N This standard will provide a method for evaluation of the number of layers
of graphene for nanomanufacturing.
o7 A Zoll QlojA e iAo FE FAsH] A WHEs AlFste A
T | o® adw Fope] FEstel lojA ABALe ¥ Aow wdd
<EN-53> IEC MYE+ Q6
_ A}
we | PWLIBTT LA o yrep | weas | NA | 9By | @
Ed. 1.0 ls
A= IEC 62607-6-3: Nanomanufacturing - Key control characteristics - Part
B 6-3: Graphene — Evaluation of the defect level in the graphene layer
e This standard will provide a method for evaluation of the defect level in
- the graphene layer for nanomanufacturing.
g | HEAA Sleld TR 3o 4Y SEe FAs) AT we Avers
| Ao adm Bope xEdlel Yol ABAL e Ao Ay
¥IO-54> IEC AP+ Qo7
_ PWI 113-82 | < }ol o] 21 A7
H3E Ed 10 ul TC 113/TBD EIEC) ©) 74 N/A oA o
IEC TS 62607-6-4: Nanomanufacturing - Key control characteristics — Part
A= 6-4: Graphene - Non-contact conductance measurement using resonant
cavity
e This standard will provide a method for non-contact conductance
- measurement using resonant cavity for nanomanufacturing.
YAzl Qojd @ ANdaE FAAUE S o] gt wHEow
oA SAE WHE AFste Aow A Foke] dTstel oA ddAH2
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<FEO-55> IEC MW EF 898

PWI/TS 24

%o o) 0‘31)\_]
113-72 Bd. 10| = | TC 13/TBD | efsdab) N/A 3| o

IMEC/TS 62565-3-2: Nanomanufacturing - Material specifications - Part
3-2: Graphene - Detail specification for nano-ink

This standard will provide a detail specification for nano-ink for

nanomanufacturing.

wAl o] QoA thegdaie] A2
Fohol QloiM Axg e
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DIN IEC 24

62659 L0 DKE/K 141 | H5% | 20121018 | Awy | O

A%

Nanomanufacturing - Large scale manufacturing for nanoelectronics (IEC
113/171/CD:2012)

This standard provides a framework for introducing nanoelectronics into
large scale, high volume production in semiconductor manufacturing
facilities through the incorporation of nanomaterials (e.g. CNT, graphene,
quantum dots, etc.) (fabs). Since semiconductor fabs must incorporate
practices that maintain high yields, there are very strict requirements for
how manufacturing is performed. Nanomaterials represent a potential
contaminant in semiconductor fabs, and must be introduced in a structured
and methodical way. This standard suggests generic steps that might be
employed to facilitate the introduction of nanomaterials into the fabs. This
sequence is described below under the areas of Raw Materials Acquisition,
Materials Processing, Design, IC Fabrication, Testing, and End-Use. These
activities represent the major stages of the supply chain in a fab.

e 2 GeBAS ol gdtel MEA FAAM FEE AHAINE ©
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<FEO-57> DIN J&qPx+= Q°F-2

DIN EN 24
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ME o< A4
S | s a | w | DKE/K 141 A% | 20140423 J | @
A= Nanomanufacturing - Material specifications - Part 3-1: Graphene - Blank
- detail specification for electrotechnical applications (IEC 113/217/CD:2014)
This Standard establishes a blank detail specification for essential electrical
N and certain other characteristics including optical, dimensional, and
- mechanical properties of graphene relevant for the functionality, durability
and reliability of the final nano—enabled product(s).
HE YeAFY 7164, 74 2 ARAEE fsted 384 x4 2 7144
oA | EAES 2= A HdASA did MMEFAAES AFste eE 1
A Zoke] ashell oM ARAgE wE AoR did
¥ IO-58> DIN #aqxs 293
_ | ISONP TR | &4 NA go)e)
HE 062-08-17-02 Eﬁ 2014.05.08 A4 o
19733 Els
UA
A & Matrix of characterization and measurement methods for graphene
e This standard will provide matrix of characterization and measurement
- methods for graphene.
g | ES H dmeash SYWHE A Aow adE wopel EEs
T QelN dRAde we Row Add
<¥O-59> DIN #&x+ Qo4
NA
_ ISO/NP 2] 1) o] o]
W3 —08-17-01| E5]¥ 1108 | A4
< 80004-13 o 062-08-17-01 ;l 2013.11.08 )
UA
A= Nanotechnologies - Vocabulary - Part 13: Graphene and other two
E dimensional materials
e This standard will provide vocabulary of Graphene and other two
- dimensional materials.
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DIN EN 24

M3 24d 274
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A= Nanomanufacturing — Material specifications — Part 3-1: Graphene - Blank
- detail specification for electrotechnical applications (IEC 113/217/CD:2014)
N This standard will provide Graphene - Blank detail specification for
electrotechnical applications for nanomanufacturing.
g | EEA Sleld 2 agel 4% ekl ARFAALE Ao
T AeR aus Roke] mEdel QoA duAL B Ao A
<¥0O-61> DIN #aqx+ 226
_ DIN IEC - \l o] 0]
= -7 J‘
HE 62659 o DKE/K 141 ;i = 2013.08.30 A4 ®
A= Nanomanufacturing = Large scale manufacturing for nanoelectronics
| (IEC 113/171/CD:2012)
VSR This standard is provided for large scale manufacturing for nanoelectronics.
gp | HEER EReR QA hedAAEe B gdd Aoz 2
T | @ Roke EEstel glojd Amye we jlo wuy
EO-62> ISO AYxE+ Q°F-1
_ ISO/NP EAe S}
H o] 74
Sk SO0h 1 w | TC 229 4 N/A A% | O
A= Nanotechnologies - Vocabulary - Part 13: Graphene and other two
dimensional materials
e This standard will provide vocabulary of Graphene and other two
- dimensional materials.
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ASTM D Standard Practice for Evaluating Precision for Test
41 4483 Method Standards in the Rubber and Carbon Black | 2005 | ASTM Q)
Manufacturing Industries
ASTM D ) .
42 1603 Standard Test Method for Carbon Black In Olefin Plastics | 2001 | ASTM ()
ASTM D Standard Test Method for Determination of Carbon Black
43 4218 Content in Polyethylene Compounds By the | 1996 | ASTM D
Muffle—=Furnace Technique
ASTM D Standard Test Method for Absorption Coefficient of
a4 3349 Ethylene Polymer Material Pigmented with Carbon Black 1999 | ASTM N
45 | ASTM D 561 | Standard Specification for Carbon Black Pigment for Paint | 1982 | ASTM C)
46 | ASTM D 305 Standarq Test Method for Solvent—Extractable Material in 1984 | ASTM ™
Black Pigments
ASTM D Standard Specification for Synthetic Brown Iron Oxide
47 3704 Pigment 2001 | ASTM @
BS Specification for polyethylene pipes (type 50) in metric
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49 18553:2002 carbon black dispersion in polyolefin pipes, fittings and | 2002 BSI D
’ compounds
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BS EN compounds. Resistance to environmental stress cracking.
50 60811-4-1: | Wrapping test after thermal ageing in air. Measurement of | 1995 BSI o
1995 the flow index. Carbon black and/or mineral content
measurement in PE
BS Specification for insulating and sheathing materials for
51 7655-10.1: cables. Polyethylene sheathing compounds. Thermoplastic | 1997 BSI D
1996 medium density polyethylene (MDPE) sheathing compound
BS Specification for insulating and sheathing materials for
52 7655-10.1: cables. Polyethylene sheathing compounds. Thermoplastic | 2000 BSI ()
2000 medium density polyethylene (MDPE) sheathing compound
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cables. Common test methods. Methods specific to
polypropylene and polypropylene compounds. Resistance
BS EN to environmental stress cracking. Measurement of the
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004 content measurement in PE by direct combustion.
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BS EN Derivatives from coal pyrolysis. Carbon black feedstock.
56 14155:2003 | Specifications and test methods 2003 BSI N
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5789:Part Methods of testing plastics. Chemical properties.
57 4'l\/|e£hod Determination of carbon black content of polyolefin | 1978 BSI [ J
450811978 | compound
BS Sampling and testing carbon black for use in the rubber
58 5293:Part industry. Methods for determination of surface area by | 1988 BSI o
12:1988 surfactant adsorption
BS ) . .
59 5003:Part Samplmg and testing carbo.n black for gse in the rubber 1992 Bs| °
. industry. Method for determination of tinting strength
13:1992
BS Sampling and testing carbon black for use in the rubber
60 5293:Part industry. Method for determination of dibutylphthalate | 1988 BSI [ ]
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Bs Sampling and testing carbon black for use in the rubber
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63 5293:Part industry. Method for determination of pellet size | 1990 BSI [ J
4:1990 distribution
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5:1988 heating
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68 1996 " | industry. Methods for determination of surface area by | 1996 BSI o
surfactant adsorption
69 BS 5293-13: | Sampling and testing carbon black for use in the rubber 1995 Bs| °
1995 industry. Method for determination of tinting strength
BS 529314 Sampling and testing carbon black for use in the rubber
70 " | industry. Method for determination of light transmittance | 1991 BSI ( J
1991 )
of toluene extract (rapid method)
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BS 5293-15: Sampling and testing carbon black for use in the rubber
71 991 industry. Method for determination of light transmittance | 1991 BSI o
1 of toluene extract for product evaluation
BS 5293-16: Sampling and testing carbon black for use in the rubber
72 industry. Method for determination of solvent extractable | 1990 BSI ( J
1990 material
BS 5293-17: Sampling and testing carbon black for use in the rubber
73 industry. Method for determination of dibutyl phthalate | 1993 BSI [ )
1993 absorption number using an absorptometer
BS 5293-18: Sampling and testing carbon black for use in the rubber
74 5 industry. Method for determination of dibutyl phthalate | 1992 BSI o
199 absorption number using plastograph or plasticorder
BS 5293-19: Sampling and testing carbon black for use in the rubber
75 991 industry. Preparation of samples for determination of | 1991 BSI o
1 dibutyl phthalate absorption number (compressed sample)
BS i i i
76 Samplmg and testing carbo.n plack for use in Fhe rubber 1996 8BS °
5293-2:1996 | industry. Method for determination of pour density
BS Sampling and testing carbon black for use in the rubber
77 | 5293-20:199 | industry. Method for evaluation in styrene—butadiene | 1992 BSI [ ]
) rubbers
BS 5293-21: Sampling and testing carbon black for use in the rubber
78 99 industry. Classification system for carbon blacks used in | 1995 BSI o
1995 rubber products
BS i i i
79 Samplmg and testing carbo‘n plack for use in the rubber 1996 B3| °
5293-3:1996 | industry. Method for determination of fines content
BS Sampling and testing carbon black for use in the rubber
80 5 ) industry. Method for determination of pellet size | 1996 BSI o
5293-4:1996 | Gistribution
BS Sampling and testing carbon black for use in the rubber
81 industry. Method for determination of loss of mass on | 1992 BSI o
5293-5:1992 heati
eating
BS i i i
8o Samplmg and testing carbo.n plack for. use m.the rubber 1992 8BS °
5293-6:1992 | industry. Method for determination of sieve residue
83 BS Sampling and testing carbon black for use in the rubber 1991 as| °
5293-7:1991 | industry. Method for determination of ash content
BS i i i
84 Sampllng and testing carbo.n plack for use in the rubber 1996 as| °
5293-8:1996 | industry. Method for determination of dust content
BS I1SO Rubber compounding ingredients. Determination of
85 ) multipoint nitrogen surface area (NSA) and statistical | 2005 BSI [ ]
18852:2005 thickness surface area (STSA)
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83 1SO Rubber compounding ingredients. Carbon black.
86 ) Determination of high—-temperature loss on heating by | 2005 | BSI {
21870:2005 .
thermogravimetry
BS Methods for sampling and testing carbon black for use in
87 5293:1976 the rubber industry 1976 BSl ®
Sampling and testing carbon black for use in the rubber
BS 5293-11: | industry. Method for determination of specific surface
88 . ) ) . ) 1995 BSI ( J
1995 area by nitrogen adsorption methods using single—point
procedures
BS ISO TR | Rubber compounding ingredients. Carbon black. Standard
89 6809:1996 reference blacks 1997 BSl ®
BS 5293-10: Sampling and testing carbon black for use in the rubber
90 2001 " | industry. Method for determination of iodine absorption | 2001 BSI ( J
number
91 BS Sampling and testing carbon black for use in the rubber 2001 B3| °
5293-7:2001 | industry. Method for determination of ash content
BS ISO Rubber compounding ingredients. Carbon black.
92 3858:2004 Determination of light transmittance of toluene extract 2004 BSl ®
8S 1SO Rubber compounding ingredients. Carbon black.
93 . Determination of aggregate size distribution by disc | 2004 BSI o
15825:2004 . )
centrifuge photosedimentory
Method for evaluation of vulcanization characteristics for
94 BS raw styrene—butadiene rubber (SBR) masterbatches with 1983 B3| D
5563:1983 carbon black or carbon black and oil (including test
recipe)
95 BS Method for evaluation of styrene—butadiene rubber (SBR) 1990 BS| 0
5563:1990 masterbatches with carbon black or carbon black and oil
Chemical tests for raw and vulcanized rubber. Method for
BS thermogravimetric determination of the composition of
9% 7164-15.1 vulcanizates and uncured compounds. Butadiene, 1994 BS| 0
1994 ethylene—propylene copolymer and terpolymer,
isobutene—isoprene, isoprene and styrene—butadiene
rubbers
BS ISO Rubber. Assessment of carbon black dispersion. Rapid
97 11345:1997 | comparative methods 1997 BSl O
BS 903:Part | Methods of testing vulcanized rubber. Determination of
98 B14:1964 carbon black 1964 BSl N
99 BS ‘ISO R.ubber, styrene—butad|ene. (carbon or carbon black and 1998 Bs| o
4659:1997 oil masterbatches). Evaluation procedure
Rubber and rubber products. Determination of the
100 BS ISO composition of vulcanizates and uncured compounds by 2000 BS| D
9924-2:2000 | thermogravimetry. Acrylonitriie-butadiene and halobutyl
rubbers
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Rubber and rubber products. Determination of the
8S 1SO composition of vulcanizates and uncured compounds by
101 . thermogravimetry. Butadiene, ethylene—propylene | 2001 BSI Q)
9924-1:2000 . ) .
copolymer and terpolymer, isobutene—isoprene, isoprene
and styrene—butadiene rubbers
BS ISO Styrene—butadiene rubber (carbon black or carbon black
102 4659:2003 and oil masterbatches). Evaluation procedure 2003 BS| O
BS Methods of testing plastics. Chemical properties.
103 | 2782-4:Metho | Determination of carbon black content of polyolefin | 1993 BSI D
d 452B:1993 | compound
BS Methods of testing plastics. Other properties. Methods for
2782-8:Metho : . )
104 ds 823A and the assessment of carbon black dispersion in | 1978 BSI J
823B8:1978 polyethylene using a microscope
Insulating and sheathing materials of electric and optical
cables - Common test methods - Part 4-1: Methods
specific to polyethylene and polypropylene compounds -
DIN EN Resistance to  environmental stress cracking -
60811-4—1: Measurement of the melt flow index — Carbon black
105 VDE and/or mineral filler content measurement in polyethylene | 2005 DIN D
by direct combustion - Measurement of carbon black
0473-811-4-1 | content by  thermogravimetric  analysis  (TGA) -
Assessment of carbon black dispersion in polyethylene
using a microscope (IEC 60811-4-1:2004); German
version EN 60811-4-1:2004
DIN VDE
0472-705; Testing of cables, wires and flexible cords; indirect
106 VDE carbon black determination for PVC-sheaths 1987/ DIN | O
0472-705
Testing of Carbon Black: Determination of the Amount of
1071 DIN 53552 Components of Carbon Black that are Volatile on Heating 1977 DIN O
108! DIN 53584 Testing of Carbon Black; Determination of the Sulphur 1977 DIN 0
Content
Testing of Carbon Blacks; Determination of the
109 DIN 53601 Dibutylphthalate Absorption of Carbon Blacks 1978 DIN >
110 DIN 53582 Testmg. of carbon black; determination of iodine 1983 DIN D
adsorption number
11 DIN 53586 Tesﬁng of carbon black; determination of residue on 1988 DIN »
ignition of carbon black
DIN EN Derivatives from coal pyrolysis — Carbon black feedstock
112 14155 — Specifications and test methods: German version EN | 2003 DIN J
14155:2003
113 DIN 78081-1 Raw ‘mat('anals for usg .|n the rubber industry; carbon 1991 DIN °
black; typical characteristics
114 | DIN 78081-2 Raw .materhlals for use in the rubber industry; carbon 1991 DIN °
black; requirements
DIN 1SO Rubber compounding ingredients - Carbon black
115 1104 shioment sampling procedures; identical with [ISO | 1996 DIN [ )
1124:1988
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DIN ISO Rubber compounding ingredients - Carbon black
116 1306 (pelletized) - Determination of pour density (ISO | 2004 DIN [ )
1306:1995)
DIN 1SO Rubber compounding ingredients - Carbon black
117 1435 (pelletized) - Determination of fines content (ISO | 2004 DIN o
1435:1996)
DIN 1SO Rubber compounding ingredients - Carbon black
118 11234 (pelletized) - Determination of dust content (ISO | 2004 DIN [ )
11234:1995)
119 DIN 53583 Testlrjg of rubber; det‘ermlnatlon Qf fines content and of 1988 DIN D
loss in mass by abrasion of pelletized carbon black
120 DIN ISO Rubber, vulcanized - Antistatic and conductive products 1997 DIN D
2878 — Determination of electrical resistance (ISO 2878:1987)
DIN EN 1SO Plastics - Measurement of resistivity of conductive
121 3915 plastics (ISO 3915:1981); German version EN SO | 1999 DIN D
3915:1999
122 | DIN 55678-3 Pamts,. Yarmsheg and S|m||.ar' c.oatmg materials; 1988 DIN ™
determination of pigment content: filtration method
123 DIN 55979 Testing of p|gments: determination of the black value of 1989 DIN ™
carbon black pigments
Pigments — Industrial carbon blacks (lamp black, furnace
124 DIN 55968 black, gas black) — Requirements and methods of test 1999 DIN e
nsulating and sheathing materials of electric and optical
cables - Common test methods - Part 4-1: Methods
specific to polyethylene and polypropylene compounds —
Resistance to  environmental stress cracking -
EN Measurement of the melt flow index - Carbon black
125 60811-4-1 and/or mineral filler content measurement in polyethylene 2004 EN N
by direct combustion - Measurement of carbon black
content by thermogravimetric  analysis (TGA) -
Assessment of carbon black dispersion in polyethylene
using a microscope (IEC 60811-4-1:2004)
126 EN 14155 Der|vat<?sf frgm coal pyrolysis — Carbon black feedstocks 2003 EN D
— Specifications and test methods
IS0 Polyolefin pipes and fittings —— Determination of carbon
127 . black content Dby calcination and pyrolysis -- Test | 1986 | SO >
6964:1986 . .
method and basic specification
SO Method for the assessment of the degree of pigment or
128 18553:2002 carbon black dispersion in polyolefin pipes, fittings and | 2002 ISO ()
compounds
e Rubber compounding ingredients. Determination of
129 18852:2005 multipoint nitrogen surface area (NSA) and statistical | 2005 ISO [ ]
' thickness surface area (STSA)
SO Rubber compounding ingredients -- Carbon black
130 1124:1988 shipment sampling procedures 1988 SO *
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SO Rubber compounding ingredients -- Carbon black
131 11234:1995 | (pelletized) —— Determination of dust content 1995 SO *
ISO Rubber compounding ingredients -- Carbon black
132 1306:1995 (pelletized) —— Determination of pour density 1995 IS0 ®
SO Rubber compounding ingredients - Carbon black -
133 8511:1995 Determination of pellet size distribution. 1995 ISO ®
ISO Rubber compounding ingredients —-- Carbon black
134 1435:1996 | (pelletized) —— Determination of fines content 1996 SO ®
ISO TR Rubber compounding ingredients. Carbon black. Standard
135 6809:1996 reference blacks 1997 SO *
SO Rubber compounding ingredients ——- Carbon black —--—
136 1125:1999 Determination of ash 1999 SO *
e Rubber compounding ingredients ——- Carbon black --—
137 ) Determination of aggregate size distribution by disc | 2004 ISO o
15825:2004 . )
centrifuge photosedimentometry
ISO Rubber compounding ingredients. Carbon black.
138 3858:2004 Determination of light transmittance of toluene extract 2004 IS0 ®
IS0 Rubber compounding ingredients ——- Carbon black —--
139 ) Determination of high—temperature loss on heating by | 2005 ISO ( J
21870:2005 .
thermogravimetry
SO Rubber compounding ingredients —- Carbon black --—
140 1126:2006 Determination of loss on heating 2006 SO *
ISO Rubber compounding ingredients —— Carbon black --
141 1304:2006 Determination of iodine adsorption number 2006 SO ®
ISO Rubber compounding ingredients —-- Carbon black —--
142 1138:2007 Determination of sulfur content 2007 SO ®
ISO Rubber compounding ingredients —-- Carbon black --
143 1437:2007 Determination of sieve residue 2007 SO ®
SO Rubber compounding ingredients —- Carbon black --
144 5435:2008 Determination of tinting strength 2008 SO *
SO Rubber compounding ingredients —- Carbon black —--—
145 8942:2010 Determination of individual pellet crushing strength 2010 SO *
SO Rubber. Assessment of carbon black dispersion. Rapid
146 11345:1997 | comparative methods 1997 ISO N
147 ISO Rubber, vulcanized — Antistatic and conductive products - 1987 SO D
2878:1987 Determination of electrical resistance (ISO 2878:1987)
ISO Rubber —— Determination of carbon black content —-—
148 1408:1995 Pyrolytic and chemical degradation methods 1995 SO >
Rubber and rubber products. Determination of the
149 SO composition of vulcanizates and uncured compounds by 2000 SO D
9924-2:2000 | thermogravimetry. Acrylonitriie—butadiene and halobutyl
rubbers
ISO Styrene—butadiene rubber (carbon black or carbon black and
150 4659:2003 oil masterbatches) —— Evaluation procedure 2003 SO N
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SO Rubber —-—- Assessment of carbon black and carbon
151 11345:2006 | black/silica dispersion —— Rapid comparative methods 2006 IS0 N
152 ISO Plastics — Measurement of resistivity of conductive plastics 1999 SO D
3915:1999 (ISO 3915:1981); German version EN I1SO 3915:1999
JIS K Polyolefin pipes and fittings —— Determination of carbon black
163 , content by calcination and pyrolysis —— Test method and | 2002 | JIS D
6813:2002 ) L
basic specification
JIS K Method for the assessment of the degree of pigment or
154 . carbon black dispersion in polyolefin pipes, fittings and | 2003 JIS D
6812:2003
compounds
Insulating and sheathing materials of electric and optical
cables —— Common test methods —— Part 4-1: Methods
specific to polyethylene and polypropylene compounds ——
JIS C Resistance to environmental stress cracking —— Measurement
155 3660-4-1: of the melt flow index —— Carbon black and/or mineral filler | 1998 JIS D
2011 content measurement in polyethylene by direct combustion
-—  Measurement of carbon black content by
thermogravimetric analysis (TGA) —— Assessment of carbon
black dispersion in polyethylene using a microscope
JIS K Carbon black for rubber industry —— General matters —— Part
156 6216-2:2001 | 2: Standard reference blacks 2001 JIS ®
JIs K Carbon black for rubber industry -- Fundamental
157 . characteristics —— Part 1: Determination of iodine adsorption | 2001 JIS [ )
6217-1:2008 - )
number (Titrimetric method)
Carbon black for rubber industry -- Fundamental
158 JIS K characteristics —— Part 2: Determination of specific surface 2001 IS °
6217-2:2001 | area —— Nitrogen adsorption methods -- Single—point
procedures
JIS K Carbon black for rubber industry -- Fundamental
159 6217-3:2001 characteristics —— Part 3: Determination of specific surface | 2001 JIS o
' area —— CTAB adsorption methods
Carbon black for rubber industry -- Fundamental
160 JIS K characteristics —— Part 4: Determination of oil absorption 2001 Jis °
6217-4:2008 | number (OAN) and oil absorption number of compressed
sample (COAN)
161 JIS K Carbon black for rubber industry -- Fundamental 2001 IS °
6217-5:2010 | characteristics —— Part 5 : Determination of tinting strength
JIs K Carbon black for rubber industry -- Fundamental
162 . characteristics —— Part 6: Determination of aggregate size | 2001 JIS [ J
6217-6:2008 S ) ) )
distribution by disc centrifuge photosedimentometry
163 JIS 'K C'arbon black for ruk?ber industry — General matters —— Part 2001 JIS °
6216-1:2001 | 1: Carbon black shipment sampling procedures
JIS K Carbon black for rubber industry --  Secondary
164 6218-1:2005 | characteristics —— Part 1: Determination of loss on heating 2005 JIS ®
JIS K Carbon black for rubber industry -- Secondary
165 6218-2:2005 | characteristics —— Part 2: Determination of ash 2005 JIS *
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JIS K Carbon black for rubber industry -- Secondary
166 6218-3:2005 | characteristics —— Part 3: Determination of sieve residue 2005 JIS o
JIS K Carbon black for rubber industry -- Secondary
167 . characteristics —— Part 4: Determination of light transmittance | 2005 JIS [ ]
6218-4:2011
of toluene extract
JIS K Carbon black for rubber industry -- Secondary
168 } characteristics —— Part 5: Determination of solvent extractable | 2005 | JIS  J
6218-5:2011 .
material
JIS K Carbon black for rubber industry —— Characteristics of
169 6219-1:2006 pelletized carbon black —— Part 1: Determination of fines | 2006 JIS ( ]
content
JIs K Carbon black for rubber industry —— Characteristics of
170 6219-2:2006 pellet'lzed carbon black —— Part 2: Determination of pour | 2006 JIS ( J
density
JIs K Carbon black for rubber industry —— Characteristics of
171 . pelletized carbon black —— Part 3: Determination of individual | 2006 JIS o
6219-3:2006 )
pellet crushing strength
IS K Carbon black for rubber industry —— Characteristics of
172 . pelletized carbon black —— Part 4: Determination of pellet size | 2006 JIS [ )
6219-4:2006 s
distribution
Carbon black for rubber industry -- Fundamental
173 JIS K characteristics —— Part 7: Rubber compounding ingredients 2008 Jis °
6217-7:2013 | —— Determination of multipoint nitrogen surface area (NSA)
and statistical thickness surface area (STSA)
JIS K Rubber —— Determination of carbon black content —-
174 6227:1998 Pyrolytic and chemical degradation methods 1998 JIS O
Insulating and sheathing materials of electric and optical
cables — Common test methods — Part 4-1 : methods specific
to polyethylene and polypropylene compounds — Resistance
NF g .
C32-031: to environmental stress cracking — Measurement of the melt
175 NE EN’ flow index — Carbon black and/or mineral filler content | 2004 NF D
measurement in polyethylene by direct combustion -
60811-4-1 ) )
Measurement of carbon black content by termogravimetric
analysis (TGA) — Assessment of carbon black dispersion in
polyethylene using a microscope.
NF T65-155; Derivatives from coal pyrolysis — Coal tar based oils : Carbon
176 NF EN e . 2003 NF D
14155 black feedstock — Specifications and test methods.
Energetic materials for defense. Physico—chemical analysis
177 | NF T70-355 | and properties. Graphite, carbon black, tin oxide of single | 1996 NF ™
and double base properlants.
NE T45-111: Rubber compounding ingredients. Carbon black.
178 ' | Determination of iodine adsorption number. Titrimetric | 1987 NF [ )
NF ISO 1304
method.
179 | NF T45-114 Raw materials fgr the rubber industry. Determination of the 1989 NE °
rubber bound with carbon black.
Raw materials for the rubber industry. Determination of the
180 | NF T45-135 | loss on heating of carbon black between 105 degrees C (or | 1989 NF o
125 degrees C) and 950 degrees C.
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181 | NF T45-154 Raw materials f.or t.he rubber mdgstry. Determination of 1989 NE °
the gross cohesion index for pelletized carbon black.
182 | NF T45-137 Raw materials for the rubber industry. Determination of 1990 NE °
the pH of carbon black.
183 | NE T45-103 Raw .mate.rlals for the rubber industry. Carbon blacks. 1992 NE P
Classification system.
184 | NF T45-136 Raw matgnal for the rubber |ndustry.'Carbon black. 1992 NE °
Determination of solvent extractable material.
185 | NE T45-155 Rubber' .compognd.w?g |ngred|ents.. Carbon black. 1993 NE °
Determination of individual pellet crushing strength.
Raw materials for the rubber industry. Carbon black.
186 | NF T45-172 | Evaluation of the quality of the carbon black in a | 1994 NF o
styrene—butadiene based mixture.
NF T45-112; | Rubber compounding ingredients. Carbon black.
187 NF ISO 5435 | Determination of tinting strength. 1996 NF ®
NF T45-131; | Rubber compounding ingredients. Carbon black.
188 NF ISO 1126 | Determination of loss on heating. 1996 NF ®
189 | NE T45-101 Raw materials for elastomer industry — Carbon black 2002 NE °
vocabulary.
NF T45-153; | Rubber compounding ingredients - Carbon black -
190 NF ISO 8511 | Determination of pellet size distribution. 2004 NF ®
. | Rubber compounding ingredients - Carbon black -
NF T45-141; . .
191 NF 1SO 6894 Preparation of samples for determination of | 2005 NF ( J
dibutylphthalate absorption number (compressed sample).
NF T45-151; | Rubber compounding ingredients - Carbon black
192 NF ISO 1306 | (pelletized) — Determination of apparent density 2005 NF *
NF T45-152; | Rubber compounding ingredients - Carbon black
193 NF ISO 1435 | (pelletized) — Determination of fines content. 2005 NF *
194 | NE T46-108 Determmaﬂon of the degree of carbon black dispersion in 1981 NE D
vulcanized and unvulcanized rubber.
NF T45-102; | Rubber compounding ingredients. Carbon black shipment
195 NF ISO 1124 | sampling procedures. 1991 NF ®
196 | NE T51-140 Low density polythene based plastlpg. Determination of 1974 | NE D
the content of carbon black by pyrolisis.
_ Low density polyethylene based plastics. Determination of
197 | NF T51-141 the content of carbon black. Rapid method. 1974 NF N
198 | NE T51-143 Plast|cs..F|IIed polyamides. Determmanon of percentages 1974 NE D
of graphite or carbon black and fiber glass
Plastics. Polyethylene and polyethylene co-polymer
199 | NF T51-142 | compounds. Evaluation of the degree of dispersion of | 1992 NF ()
carbon black. Test method.
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Association Francaise de Normalisation
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225 BATL Hok AN EFES
<EIV-21> EYES HH EE 55 (1)
No.| EZEHS H=H U | B3 |[da2d
1 JIS K Test methods for activated carbon 2014 JIS ( J
1474:2014
USP .
2 F100294 Activated Carbon 2011 USP o
ASTM D
_ Standard Test Method for Determination of Contact pH
8 38381 85(20 with Activated Carbon 2011 ASTM 1
ASTM D Standard Test Method for Determination of Contact pH
4 68511‘82(20 with Activated Carbon 2011 | ASTM L
ASTM D Standard Test Method for Ignition Temperature of
5 34661_86(20 Granular Activated Carbon 2011 ASTM L
BS EN Products used for treatment of swimming pool water —
6 15799:2010 | Powdered activated carbon 2010 BS @
ASTM D Standard Test Method for Determination of Butane
8 57421_0%5(20 Activity of Activated Carbon 2010 | ASTM L
9 BS EN Products used for the treatment of water intended for 2009 8S o
12903:2009 | human consumption — Powdered activated carbon
JIS K ) )
10 1477:2007 Test methods for fibrous activated carbon 2007 JIS o
DIN EN Plastics — Determination of loss of plasticizers —
11 SO 176 Activated carbon method (ISO 176:2005); German 2005 DIN ™
version EN ISO 176:2005
DIN EN Water quality — Determination of adsorbable organically
12 ISO 9562 bound halogens (AOX) (ISO 9562:2004); German version | 2005 DIN ™
EN ISO 9562:2004
EN ISO Plastics — Determination of loss of plasticizers —
13 176 Activated carbon method (ISO 176:2005) 2005 | CENELEC | &
ASTM D )
14 3838 Standard Test Method for pH of Activated Carbon 2005 ASTM ( J
ISO Plastics — Determination of loss of plasticizers -
15 176:2005 Activated carbon method 2005 IS0 e
ISO Plastics — Determination of loss of plasticizers —
16 176:2005 Activated carbon method 2005 SO e
ASTM D ) . .
17 0867 Standard Test Methods for Moisture in Activated Carbon | 2004 ASTM ]
ASTM D Standard Guide for Dusting Attrition of Granular
18 5159 Activated Carbon 2004 ASTM L
ASTM D Standard Test Method for Carbon Tetrachloride Activity
19 3467 of Activated Carbon 2004 ASTM 1
BS EN ISO | Water quality — Determination of adsorbable organically
20 9562:2004 | bound halogens (AOX) 2004 BS D
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Products used for the treatment of water intended for human
o1 DIN EN consumption — Granular activated carbon - Part 2: 2003 DIN 0
12915-2 Reactivated granular activated carbon; German version EN
12915-2:2003
DIN EN Products used for the treatment of water intended for human
22 19915-1 consumption — Granular activated carbon — Part 1: Virgin | 2003 DIN D
granular activated carbon; German Version EN 12915-1:2003
DIN EN Products used for treatment of water intended for human
23 12903 consumption — Powdered activated carbon; German version | 2003 DIN 4
EN 12903:2003
Products used for treatment of water intended for human
24 | EN 12915-2 | consumption — Granular activated carbon — Part 2: 2003 | CENELEC D
Reactivated granular activated carbon
Products used for treatment of water intended for human
25 | EN 12915-1 | consumption — Granular activated carbon — Part 1: Virgin | 2003 | CENELEC D
granular activated carbon
Products used for treatment of water intended for human
26 EN 12903 consumption — Powdered activated carbon 2003 | CENELEC D
ASTM D Standard Test Method for Determination of the Accelerated
27 6646 Hydrogen Sulfide Breakthrough Capacity of Granular and | 2003 ASTM [ J
Pelletized Activated Carbon
ASTM E Standard Test Method for the Determination of Gold in
28 1568 Activated Carbon by Fire Assay Gravimetry 2003 ASTM L
ASTM D Standard Practice for the Prediction of Contaminant
29 6536 Adsorption On GAC In Agueous Systems Using Rapid 2003 ASTM ( J
Small-Scale Column Tests
T94_N4f9_2. Products used for the treatment of water intended for human
30 NF EN | consumption — Granular activated carbon — Part 2 : reactivated | 2003 NF D
19915-92 granular activated carbon
T94_N4ﬁ9_1, Products for the treatment of water intended for human
31 NF EN " | consumption — Granular activated carbon — Part 1 : virgin | 2003 NF D
= granular activated carbon
12915-1
30 NF [\TEA'E_SO& Products used for treatment of water intended for human 2003 NF D
12903 consumption — Powdered activated carbon
BS EN Products used for the treatment of water intended for human
33 [12915-2:200 | consumption — Granular activated carbon - Reactivated 2003 BS D
3 granular activated carbon
BS EN Products used for the treatment of water intended for human
34 [12915-1:200 | consumption — Granular activated carbon — Virgin granular | 2003 BS D
3 activated carbon
35 BS EN Products used for the treatment of water intended for human 2003 BS >
12903:2003 | consumption — Powdered activated carbon
Stationary source emissions — Determination of the mass
36 DIN EN concentration of individual gaseous organic compounds — 2002 DIN ™
13649 Activated carbon and solvent desorption method; German
version EN 13649:2001
ASTM D ) o
37 6781 Standard Guide for Carbon Reactivation 2002 ASTM ]
ASTM D Standard Test Method for Determination of Contact pH with
a8 6851 Activated Carbon 2002 | ASTM o
NF X43-341;| Stationary source emissions — Determination of the mass
39 NF EN concentration of individual gaseous organic compounds — | 2002 NF ™
13649 Activated carbon and solvent desorption method
BS EN Stationary source emissions. Determination of the mass
40 13649:2002 concentration of individual gaseous organic compounds. | 2002 BS ™
) Activated carbon and solvent desorption method
Hel: @ RN =5, P HA2M HESA B AN IS
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Stationary source emissions — Determination of the mass
41 EN 13649 concentration of individual gaseous organic compounds — 2001 | CENELEC ™
Activated carbon and solvent desorption method
Particle characterization — Micropore analysis by gas
42 | DIN 66135-3 | adsorption — Part 3: Determination of the micropore volume | 2001 DIN D
according to Dubini and Radushkevich
German standard methods for the examination of water,
DIN waste water and sludge — General measures of effects and
43 3840922 substances (group H) — Part 22: Determination of dissolved | 2001 DIN ™
adsorbable and organically bound halogens in salt loaded
water (SPE-AOX) (H 22)
ASTM D Standard Test Method for Measuring Bulk Density Values of
44 6683 Powders and Other Bulk Solids 2001 | ASTM D
ASTM D Standard Test Method for Determination of Acid Soluble Iron
45 6647 Via Atomic Absorption 2001 ASTM L
46 ANSI/AWWA Filtering Material 2001 ANSI D
B 100
Treatment of water of swimming pools and baths - Part 5:
47 | DIN 19643-5 | Combination of process: Flocculation, filtration, adsorption | 2000 DIN D
at granular activated carbon; chlorination
ASTM D Standard Test Method for Determining Acid Extractable
48 6385 Content in Activated Carbon by Ashing 1999 | ASTM o
49 AN?/Q(\%WA Reactivation of Granular Activated Carbon 1999 ANSI D
50 BS EN Products used for treatment of water intended for human 1999 8BS D
12903:1999 | consumption — Powdered activated carbon
51 BS EN Products used for treatment of water intended for human 1999 BS »
12915:1999 | consumption — Granular activated carbon
NF T51-167; Plastics — Determination of loss of plasticizers — Activated
52 | NF EN ISO carbon method 1999 NF ™
176
ASTM D Standard Test Method for Determination of the Particle Size
53 5158 of Powdered Activated Carbon by Air Jet Sieving 1998 ASTM L
ASTM D Standard Practice for Determination of Adsorptive Capacity
54 3860 of Activated Carbon by Agueous Phase Isotherm Technique 1998 ASTM o
ASTM D Standard Test Method for Volatile Matter Content of
55 5832 Activated Carbon Samples 1998 ASTM L
ASTM D Standard Test Method for Water Solubles in Activated
56 5029 Carbon 1998 ASTM ()
ASTM D Standard Test Method for Particle Size Distribution of
57 2862 Granular Activated Carbon 1997 ASTM o
58 ANSBVQ(\)/ZWA Granular Activated Carbon 1996 ANSI D
ASTM D Standard Test Method for Apparent Density of Activated
59 2854 Carbon 1996 ASTM ()
ASTM D Standard Practice for Determination of Adsorptive Capacity
60 5919 of Activated Carbon by a Micro-Isotherm Technique for | 1996 ASTM o
Adsorbates at ppb Concentrations
He: @ BN =2, B ATM MBH O AN 3




<EIV-24> ZEHMEIA

e
o
ke
M
o
I

No.| EZEHS H=H T | E=)|37 | dad
ANSI/AWW .
61 A B 600 Powdered Activated Carbon 1996 ANSI D
ASTM D Standard Test Method for Determination of the Butane
62 5742 Activity of Activated Carbon 1995 ASTM o
ASTM D Standard Guide for Gas—Phase Adsorption Testing of
63 5160 Activated Carbon 1995 ASTM ®
ASTM D Standard Specification for Impregnated Activated Carbon
64 4069 Used to Remove Gaseous Radio—lodines from Gas Streams 1995 ASTM *
65 JIS K Test methods for fibrous activated carbon 1995 JIS ( J
1477:2007
ASTM D Standard Test Methods for Volatile Loss From Plastics
66 1203 Using Activated Carbon Methods 1994 ASTM ®
ASTM D Standard Test Method for Total Ash Content of
67 2866 Activated Carbon 1994 ASTM ¢
ASTM D . . .
68 0652 Standard Terminology Relating to Activated Carbon 1994 ASTM [ )
ASTM D Standard Test Method for Determination of lodine
69 4607 Number of Activated Carbon 1994 ASTM *
ASTM D Standard Test Method for Determination of the Butane
70 5228 Working Capacity of Activated Carbon 1992 ASTM *
71 ASTM D Standard Test Method for Nuclear—Grade Activated 1991 ASTM °
3803 Carbon
NF Plastic sheets — Determination of volatile material losses
2 T54-126 by activated carbon method applied to one surface 1982 NF ®
ASTM D Standard Test Method for Ball-Pan Hardness of
73 3802 Activated Carbon 1979 ASTM ¢
ASTM D Standard Test Method for Ignition Temperature of
74 3466 Granular Activated Carbon 1976 ASTM ®
BS EN ISO | Plastics. Determination of loss of plasticizers —
75 176:2000 Activated carbon method 1919 BS ®
BS EN Water quality — Determination of adsorbable organically
76 1485:1997 | bound halogen (AOX) 1919 BS @
BS EN Rubber— or plastics—coated fabrics — Accelerated agein
77 | 12280-1:19 pias 9€Ng | 1919 | BsS o
tests. Heat ageing
98
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B4 (Carbon  Fiber)9t ##ste] waid IAZES AN 719=
“carbon,” “graphite,” “fiber,” “filament’ S A}-&3to] =77 ER !
MALOlES F2 83 o FrlA o2 SAE International, ISO, ASTM, DIN,

AN
o
H

AN

BS, CENELEC, NF, JIS 59 &#olAE XAt 2 A= 84247 =
Ao EHEA BAE BEW, GRHFO S8l B EE} SHEED A
Rt BadRsh BAstel Age] 9EY EFS W EFAch
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2000
2001
2002
2003
2004
2005
2009
2011
2012

<EIV-25> dEY ElAM7 23 2F MAH A

s EENE 2= o T HENE 2+
1982 1 1996 10
1985 1 1997 30
1986 3 1998 14
1987 3 1999 15
1988 5 2000 4
1989 16 2001 2
1990 2 2002 5
1991 16 2003 3
1992 27 2004 9
1993 9 2005 1
1994 2 2009 1
1995 7 2011 1

233 %8 77E R4 T F

TAETI VITEE SRR ok ZEAAY dFES HA¥RW SAE
International?} ZZ~=7MF AP 3| (NF)7F 5174, 377112 E8x4dF #4d 558 7
Z+ AAB] SAaAF AA BE=AA ASF 27.0% 2 196%S AA L U=
Aoz yelyth 5d3GF A9 93 DIN), 957243 3(DIN)7F 304, 277 9]
RS 747 AAste] AA AR A4 1569% 9 143%E A ]’J— Ao
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HE olo] FHAY7eEF3Y D3 (CENELEC), =A|(+3}7]7-(1S0), dEF<]
FAALEJIS), PHABADAINASTMY] o2 B2idf 8 2FS A%
St Ao 2 e

<EN-26> EX3 7| 7Y EIAMS MH EE MY

No. EZES )7 ¥ Tz ok Egﬂg ’g[f/’:i%
1 gﬁgielgftef??i%?glnobile Engineers SAE 51 27.0
2 i?oﬁiiﬂr?ii?aise de Normalisation NF 87 19.6
8 ?e%tfc%i?n?t%u?fﬂr Normung DIN 30 15.9
4| G Stane BS 27 14.3

British Standards Institution

SEEIIN=EESAAS
5 European Committee for Electrotechnical EN 13 6.9
Standardization (CENELEC)

S MEZ3IIF

6 International Organization for Standardization IS0 12 6.3
Y= ZAFAAAS
| Japanese Industrial Standards Committee Jis 10 5.3
OI=2MEAEES
8 | American Society for Testing and Materials ASTM 9 4.8
A 189 | 100.0

ASTM W ASTM
SAE 4.8% BS mBs
27.0% 14.3% m DIN
DIN WEN
| 15.9% mIS0
NF E mis
19.6% '-IISD EN u NE
6.3% 6.9%
.
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<EIN-20> BIMF 2B EE S5
T=BS oxy EY= IE oiay
ASTM D Standard Test Method for Mode | Fatigue
1 6115 Delamination Growth Onset of Unidirectional | 1997 | ASTM ™
Fiber—Reinforced Polymer Matrix Composites
ASTM D Standard Test Method for Resin Flow of Carbon
2 3531 Fiber—Epoxy Prepreg 1999 | ASTM ®
ASTM D Standard Test Method for Gel Time of Carbon
3 3532 Fiber-Epoxy Prepreg 1999 | ASTM ®
ASTM D Standard Test Method for Mode | Interlaminar
4 5508 Fracture Toughness of Unidirectional | 2001 | ASTM ™
Fiber—Reinforced Polymer Matrix Composites
Standard Test Method for Mixed Mode |-Mode
ASTM D Il Interlaminar Fracture Toughness of
5 6671/D Unidirectional Fiber Reinforced Polymer Matrix 2004 | ASTM S
6671M .
Composites
ASTM E Standard Test Method for Translaminar Fracture
6 Toughness of Laminated and Pultruded Polymer | 2004 | ASTM ™
1922 ; . )
Matrix Composite Materials
ASTM Standard Test Methods for Properties of
7 D4018 - Continuous Filament Carbon and Graphite Fiber | 2011 | ASTM [ ]
iR Tows
ASTM D Standard Test Method for Thermal Oxidative
8 4102 Resistance of Carbon Fibers 1982 | ASTM ®
ASTM E Standard  Practice  for Acoustic  Emission
9 1118 Examination of Reinforced Thermosetting Resin | 2000 | ASTM ™
Pipe (RTRP)
BS EN ISO | Plastics — Determination of tensile properties —
10 527-4:199 | Test conditions for isotropic and orthotropic | 1997 BS ™
7 fibre—reinforced plastic composites
BS ISO . . .
11 | 1268-6:20 Fibre rglnforced plastics ) Metho.ds of 2002 8sS ™
02 producing test plates — Pultrusion moulding
BS EN ISO | Reinforcement yarns - Determination of linear
12 1889:1997 | density 1997 BS e
BS EN ISO . L .
13 1890:1997 Reinforcement yarns — Determination of twist 1997 BS ™
BS EN ISO | Reinforcement products - Determination of
14 3344:1997 | moisture content 1997 BS ®
BS ISO Reinforcement fibres — Woven fabrics — Basis
15 2113:1996 | for a specification 1996 BS o
W @ BN £3, O ATH HEH O AN 2
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BS ISO Reinforcement products - Mats and fabrics -
16 3374:2000 | Determination of mass per unit area 2000 BS &
B3 Carbon fibre - Method for determination of
17 | 7658-1:199 ) 1993 BS o
3 density
BS Carbon fibre - Method for determination of
18 | 7658-2:199 | . . 1993 BS [ )
3 linear density
BS EN ISO ) L .
19 10548:1996 Carbon fibre — Determination of size content 1995 BS ([ ]
BS EN ISO | Carbon fibre — Designation system for filament
20 13002:1999 | yarns 1999 BS L d
BS EN ISO | Carbon fibre - Determination of tensile
21 10618:2000 | properties of resin—impregnated yarns 2000 BS ®
BS EN ISO | Carbon fibre — Determination of tensile
22 10618:2004 | properties of resin—impregnated yarn 2004 BS L d
BS EN ISO . L .
23 10548:2003 Carbon fibre — Determination of size content 2009 BS o
BS EN .
o4 13002-2:19 Carbon f|br§. ygrns Test methods and 1999 B8S °®
99 general specifications
BS ISO . L .
25 10119:2002 Carbon fibre — Determination of density 2002 BS o
BS ISO Carbon fibre - Determination of filament
26 11567:1995 | diameter and cross—sectional area 1995 BS ®
BS ISO Carbon fibre — Determination of the tensile
21 11566:1996 | properties of single—filament specimens 1996 BS ®
BS EN Carbon fibre laminates — Determination of the
28 2564:1998 | fibre, resin and void contents 1998 BS @
8BS EN Carbon fibre reinforced plastics -
29 . Unidirectional laminates - Tensile test | 1998 BS D
2597:1998 . ) . .
perpendicular to the fibre direction
BS EN Carbon fibre preimpregnates — Determination
30 2560:1998 | of the resin flow 1998 BS @
Hel: @: &M =5, O oAnM FMste M AN IS
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BS EN Carbon fibre reinforced plastics — Undirectional
31 ) laminates — Tensile test parallel to the fibre | 1995 BS D
2561:1995 ) .
direction
BS EN Carbon fibre preimpregnates — Determination
82 2557:1997 | of mass per unit area 1997 BS @
BS EN Carbon fibre preimpregnates — Determination
33 2558:1997 | of the volatile content 1997 BS @
8BS EN Carbon fibre preimpregnates - Determination
34 . of the resin and fibre content and the mass of | 1997 BS D
2559:1997 ; .
fibre per unit area
8BS EN Carbon fibre reinforced plastics -
35 ) Unidirectional laminates — Flexural test parallel | 1997 BS D
2562:1997 } ) .
to the fibre direction
8BS EN Carbon fibre reinforced plastics -
36 . Unidirectional laminates — Determination of the | 1997 BS D
2563:1997 ) .
apparent interlaminar shear strength
DIN EN Carbon fibre — Designation system for filament
37 ISO 13002 | YANS (ISO 13002:1998); German version EN | 1999 DIN o
ISO 13002:1998
DIN EN Carbon fibre yarns - Part 2: Test methods
38 13002-2 and general specifications; German version EN | 1999 DIN o
13002-2:1999
DIN EN Carbon fibre — Determination of size content
39 ISO 10548 (ISO 10548:2002); German version EN 1SO | 2003 DIN [ )
10548:2003
Carbon fibre - Determination of tensile
DIN EN properties of resin—-impregnated vyarn (ISO
40 ISO 10618 | 10618:2004); German  version EN ISO 2004 DIN ®
10618:2004
Aerospace; fibre reinforced plastics; testing of
41 DIN 65559 | multidirectional laminates; determination of | 1991 DIN )
open-hole tensile strength
Aerospace; fibre reinforced plastics; testing of
42 DIN 65560 | multidirectional laminates; determination of | 1991 DIN D
filled—hole compressive strength
Aerospace; fibre reinforced plastics; testing of
43 DIN 65562 | multidirectional laminates; determination of | 1991 DIN D
bearing strength
44 DIN 65469 Aerospace; f|bre—re|nforcgd plast.|cs: tensile 1992 DIN P
test of monolayer flat tension specimens
Aerospace; fibre reinforced plastics;
45 DIN 65598 | determination of cracking frequency on | 1993 DIN D
laminates
Hell: @: e =3, O oM Fety M AN I3
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DIN Aerospace; fabric sheet and tape prepreg from
46 carbon fibres and non-reactive thermoplastics: | 1993 DIN D
65629 . e
technical specification
DIN EN Aerospace series — Carbon fibre reinforced plastics
47 0561 — Unidirectional laminates — Tensile test parallel to | 1995 DIN D
the fibre direction; German version EN 2561:1995
Aerospace series — Carbon fibre reinforced plastics
DIN EN | = Unidirectional laminates;  determination  of
48 2563 apparent interlaminar shear strength: German 1997 DIN @
version EN 2563:1997
DIN EN Aerospace series — Carbon fibre preimpregnates -
49 o557 Determination of mass per unit area; German | 1997 DIN D
version EN 2557:1997
Aerospace series — Carbon fibre preimpregnates -
DIN EN | Determination of the resin and fibre content and
50 2559 the mass of fibre per unit area; German version EN 1997 DIN @
2559:1997
DIN EN Aerospace series — Carbon fibre reinforced plastics
51 0562 — Unidirectional laminates; flexural test parallel to | 1997 DIN D
the fibre direction; German version EN 2562:1997
DIN EN Aerospace series — Carbon fibre preimpregnates -
52 2560 Determmination of the resin flow; German version | 1998 DIN D
EN 2560:1998
DIN EN Aerospace series - Carbon fibre laminates -
53 0564 Determination of the fibre—, resin— and void | 1998 DIN D
contents; German version EN 2564:1998
DIN EN Aerospace series — Carbon fibre reinforced plastics:
54 0597 unidirectional laminates — Tensile test perpendicular | 1998 DIN D
to the fibre direction; German version EN 2597:1998
DIN . . . . .
55 65147 Aerospace, .car.bon f|bres, fabric of carbon fibre 1987 DIN D
: filament yarn; dimensions, masses
DIN Aerospace; preimpregnated fibre sheet and tape
56 65142 | (prepreg); determination of bond strength 1989 DIN >
DIN Aerospace; unidirectional carbon fibre—epoxy sheet
57 29971 and tape prepreg; technical specification 1991 DIN @
DIN V Aerospace; carbon fibres; chemical analysis;
58 65579 determination of the metalloid elements 1991 DIN >
DIN Aerospace: reinforcement fibres; determination of
59 size content of carbon filament yarns, woven | 1992 DIN D
65566 .
fabrics and chopped strands
DIN . . ) . S
60 65569 Aerogpace,.remforcemeht 'f|bres, determination of 1992 DIN D
: density of filament yarns; sink—float method
Hell: @: e =3, O oM FMste M AN I3
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DIN Aerospace; reinforcement fibres; determination of
61 density of filament yarns; hydrostatic weighing | 1992 DIN D
65569-2
method
62 DIN 29965 Aeros'pace: .carbon f.|k'>res.; carbon fibre filament 1992 DIN
yarns, technical specification
Aerospace: unidirectional sheet and tape prepreg
63 DIN 65572 | from carbon fibres and non-reactive | 1992 DIN
thermoplastics; technical specification
Aerospace; preimpregnated unidirectional sheet
64 | DIN 65453 | of carbon fibres and bismaleinimide— or | 1993 DIN
polyimide resin; technical specification
65 DIN 65184 Aerospa;e: ;arbon f|bre§: _ h|gh. performance 1993 DIN
carbon fibre filament yarns; dimensions, masses
DIN EN Aerospace series — Carbon fibre preimpregnates
66 0558 — Determination of the volatile content; German | 1997 DIN
version EN 2558:1997
67 EN Carbon f|bre_yarqs — Part 2: Test methods and 1999 EN
13002-2 general specifications
EN ISO Carbon fibre — Designation system for filament
68 13002 yarns (ISO 13002:1998) 1998 EN
EN ISO Carbon fibre — Determination of size content
69 10548 (ISO 10548:2002) 2003 EN
70 EN ISO Carbon fibre — Determination of tensile properties 2004 EN
10618 of resin-impregnated yarn (ISO 10618:2004)
Aerospace series — Carbon fibre reinforced
71 EN 2561 plastics — Unidirectional laminates — Tensile test | 1995 EN
parallel to the fibre direction
Aerospace series - Carbon fibre reinforced
70 EN 2563 plastlcg - Unidirectional . Iamm‘ates ~ | 1997 EN
Determination of the apparent interlaminar shear
strength
73 EN 2557 Aerospaqe sgnes — Carbon flblte preimpregnates 1997 EN
— Determination of mass per unit area
Aerospace series — Carbon fibre preimpregnates
74 EN 2559 — Determination of the resin and fibre content | 1997 EN
and the mass of fibre per unit area
Aerospace series — Carbon fibre reinforced
75 EN 2562 plastics — Unidirectional laminates — Flexural test | 1997 EN
parallel to the fibre direction
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Aerospace series - Carbon fibre
76 EN 2560 preimpregnates — Determination of the resin | 1998 EN D
flow
Aerospace series — Carbon fibre laminates -
77 EN 2564 Determination of the fibre, resin and void | 1998 EN D
contents
Aerospace series — Carbon fibre reinforced
78 EN 2597 plastics - Unidirectional laminates - Tensile | 1998 EN D
test perpendicular to the fibre direction
Aerospace series - Carbon fibre
79 EN 2558 preimpregnates — Determination of the volatile | 1997 EN D
content
ISO Fibre—reinforced plastics - Methods of
80 1268-6:2002 | producing test plates — Pultrusion moulding 2002 SO ®
ISO Reinforcement fibres — Woven fabrics — Basis
81 2113:1996 for a specification 1996 SO S
SO Reinforcement yarns — Determination of linear
82 1889:1997 density 1997 SO &
83 IS0 Reinforcement yarns — Determination of twist 1997 | 1SO ®
1890:1997 y
ISO Reinforcement products - Determination of
84 3344:1997 moisture content 1997 SO ®
SO Reinforcement products - Mats and fabrics —
85 3374:2000 Determination of mass per unit area 2000 SO ®
ISO Carbon fibre —— Determination of filament
86 11567:1995 | diameter and cross—sectional area 1995 SO L d
SO Carbon fibre —— Determination of the tensile
87 11566:1996 | properties of single—filament specimens 1996 ISO ®
SO Carbon fibre —-- Designation system for
88 13002:1998 | filament yarns 1998 SO i
89 SO Carbon fibre —— Determination of densit 2002 ISO [ )
10119:2002 y
90 IS0 Carbon fibre —— Determination of size content 2002 | 18O [
10548:2002
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ISO Carbon fibre —— Determination of tensile
o 10618:2004 | properties of resin-impregnated yarn 2004 ) 180 ®
JIS K Testing methods for prepreg, carbon fiber and
92 7071:1988 epoxy resins 1988 JIS S
JIS K Testing methods for flexural properties of carbon
93 7074:1988 fiber reinforced plastics 1988 JIS S
JIS K Testing methods for carbon fiber content and
94 7075:1991 void content of carbon fiber reinforced plastics 1991 JIS ®
JIS K Testing method for charpy impact strength of
95 7077:1991 carbon fiber reinforced plastics 1991 JIS S
JIS K Testing method for apparent interlaminar shear
96 ] strength of carbon fiber reinforced plastics by | 1991 JIS ™
7078:1991 . .
three point loading method
Testing methods for in—plane shear properties of
JIS K carbon fiber reinforced plastics by plus and
97 7079:1991 minus 45 degrees tension method and two pairs 1991 JIS S
of rails method
JIS K Testing methods for bearing strength of carbon
98 7080:1991 fiber reinforced plastics 1991 JIS S
JIS K Carbon fiber reinforced plastics —-— Testing
99 7079-2:2012 methods for in—plane shear properties —— Part 2: | 2012 JIS ™
' Double V—-notch shear method
Carbon fiber reinforced plastics —-—- Testing
JIS K methods for bearing strength -- Part 2:
100 7080-2:2012 | Orthotropic and Quasi—isotropic long fiber 2012 JIS S
laminates
101 JIS R Carbon fiber —— Determination of densit 1999 JIS (]
7603:1999 Y
Carbon fibers — Thermoset resin preimpregnated
102 | NF T57-700 | woven fabrics and tapes of carbon — Guide of | 1986 NF ™
the drafting of specifications.
103 | NE T25-108 Carbgn f!bres - Guide to the working out of 1985 NE °®
specifications.
104 | NF T25-109 | Carbon fibers — Technical specifications. 1986 NF ([
_ Carbon fibers — Woven fabrics and tapes -
105 | NF T25-200 Guide for the drafting of specifications. 1986 NF ®
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106 | NF T25-103 | Carbon fibers — Determination of linear density. | 1987 NF [ ]
107 | NE T25-107 Carbon. flbers - .Chem.u':al analysis - 1987 NE Py
Determination of metal impurities.
_ Carbon  fibers -  Chemical analysis -
108 | NF T25-112 Determination of the metalloid elements. 1989 NF o
NF Carbon fibres — Texture and structure — Part 1
109 T25-111-1 . general. 1991 NF ®
NF Carbon fibres — Texture and structure — Part 2
110 T25-111-2 . analysis by diffraction of X rays. 1991 NF L d
NE Carbon fibres — Texture and structure — Part 3
111 azimutal analysis of the diffraction of the | 1991 NF o
T25-111-8
X-rays.
NE Carbon fibres — Texture and structure — Part 4
12 T05-111-4 . fractography by  scanning electron | 1991 NF [
microscope.
NF Carbon fibres — Texture and structure — Part 5
113 T25-111-5 © microscopic examination under polarized light. 1991 NF ®
NF Carbon fibres — Texture and structure — Part 6
114 T25-111-6 | :analysis of the selected area diffraction. 1991 NF L
115 | NE T25-201 Carbon fibres - Woven fabrics of yarns - 1992 NE °®
General and synoptical table.
Carbon fibres - Wowen fabrics — Cloth of
116 | NF T25-205 weight category 93 G/M2 - Specification. 1992 NF L
Carbon fibres - Wowen fabrics - Cloth of
1171 NF T25-210 weight category 160 G/M2 — Specification. 1992 NF ®
Carbon fibres - Wowen fabrics — Cloth of
118 | NF T25-216 weight category 193 G/M2 — Specification. 1992 NF i
Carbon fibres — Wowen fabrics — Sateen 4 of
119 | NF T25-220 weight category 220 G/M2 — Specification. 1992 NF ®
Carbon fibres — Wowen fabrics — Sateen 5 of
120 | NF T25-225 weight category 285 G/M2 - Specification. 1992 NF L
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Carbon fibres — Woven fabrics — Sateen 8 of
121 1 NF T25-230 weight category 370 G/M2 - Specification. 1992 NF ®
Carbon fibres — Wowen fabrics — Sateen 8 of
122 | NF T25-240 weight category 375 G/M2 — Specification. 1992 NF
NF T25-102; . L )
123 NF 1SO Carbon‘ fibre . Det.ermmatlon Qf the tensile 1997 NE
properties of single—filament specimens.
11566
NF T25-106; . - .
104 NF SO C.arbon fiore - Detgrmmatlon of filament 1997 NF
diameter and cross—sectional area.
11567
NF T25-110; . ) . )
195 NE EN ISO C:rrnbson fibre Designation system for filament 1999 NE
13002 yams.
NF
126 T25-110-2; | Carbon f|bre.>{arn's — Part 2 : test methods and 1999 NE
NF EN general specifications.
13002-2
NF T25-100;
127 NF ISO Carbon fibre — Determination of density. 2003 NF
10119
NF T25-104;
128 NF EN ISO | Carbon fibre — Determination of size content. 2004 NF
10548
NF T25-101; ) - )
129 NF EN 1SO Carbon_ fibre T Determination of tensile 2005 NF
properties of resin—-impregnated yarn.
10618
. | Aerospace series - Carbon fibre reinforced
NF L17-410; ) L . ) )
130 plastics - Unidirectioneal laminates - Tensile | 1996 NF
NF EN 2561 . . .
test parallel to the fibre direction.
. | Aerospace series — Carbon fibre reinforced
NF L17-411; ) e ) .
131 plastics - Unidirectional laminates - Flexural | 1997 NF
NF EN 2562 ) ) .
test parallel to the fibre direction.
Aerospace series — Carbon fibre reinforced
130 NF L17-412; | plastics - Unidirectional laminates ~ | 1997 NE
NF EN 2563 | Determination of the apparent interlaminar shear
strength.
133 NF L17-420; | Aerospace series — Carbon fibre preimpregnates 1997 NE
NF EN 2557 | — Determination of mass per unit area.
NE L17-499: Aerospace series — Carbon fibre preimpregnates
134 ' | - Determination of the resin and fibre content | 1997 NF
NF EN 2559 . .
and the mass of fibre per unit area.
. | Aerospace series - Carbon fibre reinforced
NF L17-409; ) - . ) .
135 plastics — Unidirectional laminates — Tensile test | 1998 NF
NF EN 2597 ) . . )
perpendicular to the fibre direction.
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NF L17-413: Aerospace series — Carbon fibre laminates -
136 NF EN 2564 Determination of the fibre, resin and void | 1998 NF q)
contents.
NF L17-454; | Aerospace series — Carbon fibre preimpregnates
187 NF EN 2560 | — Determination of the resin flow. 1998 NF »
NF L17-421; | Aerospace series — Carbon fibre preimpregnates
188 NF EN 2558 | — Determination of the volatile content. 1997 NF D
SAE ARP Automated Manufacture of Continuous Multi—Ply
139 Graphite Fiber/Epoxy Resin Impregnated | 1988 SAE D
1674A
Broadgoods
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
140 3894/16A Impregnated, G 200,000 (1379) Tensile, | 1989 SAE q )
21,000,000 (145) Modulus, 175 (347)
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
141 3894/18 Impregnated, G 110,000 (758)  Tensile, | 1989 SAE q )
27,000,000 (186) Modulus, 175 (347)
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
142 | ecaiom | Impregnated, G 150,000 (1034) Tensile, | 1989 | SAE »
20,000,000 (138) Modulus, 175 (347)
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
143 | Doosmp | Impregnated, G 150,000  (1034) Tensie, | 1989 | SAE 4
19,000,000 (131) Modulus, 80 (176)
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
144 | “sooa/sg | ImPregnated, G 110,000  (758)  Tensile, | 1989 | SAE 4
27,000,000 (186) Modulus, 80 (176)
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
145 3894/78 Impregnated, G 90,000  (621)  Tensile, | 1989 | SAE d
40,000,000 (276) Modulus, 80 (176)
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
146 3894/88 Impregnated, G 70,000 (483)  Tensile, | 1989 | SAE D
36,000,000 (248) Modulus, 80 (176)
SAE AMs | Carbon Fiber Tape and Sheet, Polysulfone Resin
147 3899/18 Impregnated, C PS 172 (1170) Tensile, 16 (110) | 1993 SAE q )
Modulus, 120 (248)
SAE AMg | Carbon Fiber Tape and Sheet, Polysulfone Resin
148 3899/28 Impregnated, C PS 140 (956) Tensile, 27 (186) | 1993 | SAE D
Modulus, 120 (248)
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
149 | S00i7a | Impregnated, G 200 (1879) Tensile, 18.0 (124) | 1994 | SAE |
Modulus, 120 (248)
SAE AMS Technical Specification: Carbon Fiber Fabric
150 2980/2 and Epoxy Resin Wet Lay-Up Repair Material | 1996 | SAE »

Part 2 — Qualification Program
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SAE AMS Carbon Fiber Fabric Repair Prepreg, 125°C
151 3970 (250°F) Vacuum Curing Part 0 — Introduction 1999 | SAE @
SAE AMS Carbon Fiber Fabric Repair Prepreg, 125°C
152 (250°F) Vacuum Curing Part 1 - General | 1999 | SAE D
3970/1 .
Requirements
Carbon Fiber Fabric Repair Prepreg, 125°C
SAE AMS (250°F) Vacuum Curing Part 2 - Qualification
153 3970/2 Program for Fiber, Fabric, Resin and Film 1999 SAE @
Adhesive
SAE AMS Carbon Fiber Fabric Repair Prepreg, 125°C
154 (250°F) Vacuum Curing Part 3 - Purchasing | 1999 | SAE D
3970/3 e
Specification for Epoxy Prepreg
SAE AMS Carbon Fiber Fabric Repair Prepreg, 125°C
155 (250°F) Vacuum Curing Part 4 - Purchasing | 1999 SAE D
3970/4 e ) .
Specification for Film Adhesive
SAE AMS Type 10, Virgin Polytetrafluoroethylene (PTFE)
33 3678/10 Moldings or Extrusions with 15% Carbon Fiber 2004 SAE @
SAE AMS Type 8, Virgin Polytetrafluoroethylene (PTFE)
157 3678/8 Moldings or Extrusions with 10% Carbon Fiber 2004 SAE @
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
158 3894/10A Impregnated, G 210,000 (1448) Tensile, | 1989 SAE D
20,000,000 (138) Modulus, 175 (347)
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
159 3894/11A Impregnated, G 200,000 (1379) Tensile, | 1989 SAE D
18,000,000 (124) Modulus, 80 (176)
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
160 3894/12A Impregnated, G 200,000 (1379) Tensile, | 1989 SAE D
18,000,000 (124) Modulus, 120 (248)
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
161 3894/13A Impregnated, G 131,000 (903) Tensile, | 1989 SAE D
25,000,000 (172) Modulus, 175 (347)
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
162 3894/14A Impregnated, G 90,000 (621) Tensile, | 1989 SAE D
40,000,000 (276) Modulus, 175 (347)
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
163 3894/15A Impregnated, G 200,000 (1379) Tensile, | 1989 SAE D
21,000,000 (145) Modulus, 175 (347)
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
164 3894/98 Impregnated, G 70,000  (483) Tensile, | 1989 | SAE D
36,000,000 (248) Modulus, 175 (347)
SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
165 3894/18 Impregnated, G 355,000 (2448) Tensile, | 1990 SAE D

22,000,000 (152) Modulus, 130 (266)
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SAE AMS Tow, Carbon Fiber For Structural Composites
166 550 (3792) Tensile Strength, 38 (262) Tensile | 1992 | SAE ()
3892/10A
Modulus
SAE AMS Tow, Carbon Fiber, For Structural Composites,
167 450 (3103) Tensile Strength, 32 (221) Tensile | 1992 | SAE D
3892/11A
Modulus
SAE AMS Tow, Carbon Fiber for Structural Composites
168 730 (5033) Tensile Strength, 41 (283) Tensile | 1992 SAE D
3892/12
Modulus
SAE AMS Tow or Yarn, Carbon Fibers, For Structural
169 3892/8A Composites, GF (OX) 400 (2758) Tensile | 1992 SAE D
Strength, 40 (276) Tensile Modulus
SAE AMS Tow, Carbon Fiber, For Structural Composites,
170 500 (3447) Tensile Strength, 32 (221) Tensile | 1992 SAE D
3892/98
Modulus
SAE AMS Carbon Fiber Tape and Sheet, Polysulfone
17 38998 Resin Impregnated 1993 SAE @
SAE AMS Broadgoods and Tape, Carbon Fiber—Epoxy
RE 38958 Resin Impregnated, Multi-Ply, Uniform Fiber 1994 SAE >
SAE AMS Polyamide—Imide Bar, Rod, and Shapes, 30%
173 3670/5C Carbon Fiber 1995 SAE @
SAE ARP Solid Composite Laminate NDI Reference
174 5605 Standards 2001 SAE @
SAE AMS Technical Specification: Carbon Fiber Fabric
175 and Epoxy Resin Wet Lay—-Up Repair Material | 1996 SAE (]
2980 )
Part 0 — Introduction
SAE AMS Technical Specification: Carbon Fiber Fabric
176 and Epoxy Resin Wet Lay—-Up Repair Material | 1996 SAE (]
2980/1 )
Part 1 — General Requirements
SAE AMS Technical Specification: Carbon Fiber Fabric
177 and Epoxy Resin Wet Lay-Up Repair Material | 1996 SAE D
2980/3 ) e s .
Purchasing Specification — Fabric
SAE AMS Technical Specification: Carbon Fiber Fabric
178 and Epoxy Resin Wet Lay—-Up Repair Material | 1996 SAE D
2980/4 ) s }
Purchasing Specification — Resin
179 SASEBQ;\AS Cloth, Carbon Fiber, Resin Impregnated 1988 SAE D
SAE AMS Carbon Fiber Cloth, 8HS Style Fabric, Epoxy
180 3897/1 Resin Impregnated 1988 | SAE >
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SAE AMS Carbon Fiber Tape and Sheet, Epoxy Resin
181 3894E Impregnated 1990 | SAE D
SAE AMS Tow or Yarn, Carbon Fibers For Structural
182 | ogoiip | Composites, GF 400 (2758) Tensile Strength, | 1992 | SAE 4
33 (228) Tensile Modulus
SAE AMS Tow or Yarn, Carbon Fibers For Structural
183 | Jogoim | Composites, GF 300 (2068) Tensile Strength, | 1992 | SAE |
50 (345) Tensile Modulus
SAE AMS Tow or Yarn, Carbon (Graphite) Fibers — For
184 3892/38 Structural Composites, GF 400 (2760) Tensile | 1992 | SAE D
Strength, 40 (275) Tensile Modulus
SAE AMS Tow or Yarn, Carbon Fibers For Structural
185 3892/48 Composites, GF 300 (2068) Tensile Strength, | 1992 SAE q)
75 (517) Tensile Modulus
SAE AMS Tow or Yarn, Carbon Fibers For Structural
186 | Jago/sp | Composites, GF 220 (1517) Tensile Strength, | 1992 | SAE D
75 (517) Tensile Modulus
SAE AMS Tow or Yarn, Carbon Fibers, For Structural
187 | agoiea | Composites. GF 325 (2241) Tensile Strength, | 1992 | SAE |
57 (393) Tensile Modulus
SAE AMS Tow or Yarn, Carbon Fibers, For Structural
188 | ogo/7a | Composites, GF - (OX) 400 (2758) Tensile | 1992 | SAE |
Strength, 33 (228) Tensile Modulus
SAE AMS Fibers, Carbon Tow and Yarn, For Structural
189 38928 Composites 1992 | SAE D

Hel: @ 2tM £3, O AN HMEH, O AR

- 201 -




236. 48 % AAHA

o
R
-

o

Ho

~

A &= 3l em

s

1999 7} ]

L
a

o Fol

s A

|Fd= Yda &

9 o

] 2000

I
LN

o AA=EA7]

Hol= Zo® YERT

Cis

R

da= 7t A E 3 (NF)&

=g

SAE International ¥}

<

1
T

st V=R

N

o}

o

(o)
N
P

o~
=

EESER

7171
3] (JIS),

=114 3 3] (DIN),

3] (DIN),

oy
BE
ot

574919

.
2

]

[e)

=371 (1S0),

A 5

(CENELEC),
(ASTM)

p=2
o

.
;OO

ApA sk gler

=
=

9] 30.7%

YA,
It

o] 581 AAH o A=7tA AFE AA

=
=

0

&+
o

ojn

ol
Bl

_(H

3] (DIN) ]| A]

oj

NN3AZ =

-
T

A A Ak FEA A 225

N
BA

FA99

B
<

]

o

=
=

gaa 7t A d 3 (NF)9F

il =4 ¢ 2 (BSI), =
=317] F+(ISO)el A Al %

9]

hya
ar

= A

24 <)

Fa o9

Els

= Nl o

2 o=

7

- 202 -



25 v=e] o= XA ofAEel oM Ao FAEAG A=

ol
A o] =(SIO = A S 3tk 4,150°Coll A ghshat ] A2 7HSi0)d 20|
T3] e T2 gt 59 FEHE Fol de S FHFATE 1896 of A
&2 5 Ak gigk 5 E wkon APAQ dxEd Ak 1897dFE o]
Foi [,

0lxEHL FAY ©BALE n2o 7 ypdsle] AATRE ZE o] ZHdow
wte =g BAA 072 2500~3,000°CE 7Fdet At A S = 9} VA RbE
7] YA e O e X7t Zasit AFxS5dAe A, WA, A 2 dAx
A, st ok A, ke Sol - 58] ARk A%, Fudste 5
A, FEA D G E LA, AR A ol 88 A ARSI Ak

"manufactured,” "synthetic,” “carbon,” ‘3-! graphlte % Abgste] I ERTd
Eg Aol ES &833 H3)dte] ASTM, ANSIL DIN, JIS 5

wn

AFFE BEEA A 715 o gsarh B 2AlE A22AY A2FA 2
A9 EYEHR BAR EFH, QRFA] SEAF B TEH 5YFEE
AR QESde) Wd EFe BF Lkt

A BTt VTEE AR
AP 3 (ASTM>7} 29tk 19759 ASTMolA x&o=z dxEdz #A# sy
“Standard Guideline for Reporting Friction and Wear Test Results of

rO
g BN
ot
rO
=
i
i
=)
2
SN
N
o3
o
i
=)
)
ik
oft
=)
&

_I]oin

Manufactured Carbon and Graphite Bearing and Seal Materials’2t+= XS A

4 o7 Qx5 BA mxo] BAHoR AFH AL 190UNE G @ &

Fx5A #d FF AFEES 19909 ol FHH HAFs BA AR H2HA
FESHA ASEH ok 20109l 7HE B2 11319 o] A HA=H ol=
Lol AAdE FEE] NEAAe] A ALz oty

- 203 -



1975 1990 1991 1993 1996 1998 2000 2001 2003 2005 2009 2010 2012 2013

o0
e

0
=
KH
&

(23 IV-11]

A
RO

Kt
=¥

11

&l

2001
2003
2005
2009
2010
2012
2013

<+
Y

RO

KH
=

AL

gl

1975
1990
1991
1993
1996
1998
2000

gl

0

wmo
Ho

0

N
o]

I3
=

gl ol

-

1)
AA L

S EHH v A 5 A
=3 3] (ANSDel A 671 9]

Ao 1

S A

=

)

it

ki3

e
%

=AY 4
=
“

-
3t

SEERE
tol A9l 16.2%E

°©

A7

o A=

al

A

Z}A

=

=

&3] (ASTM)7} 31

9] 83.8%

I
il

K

7

- 204 -

ASTMol| A

1
T

o



mASTM
M ANSI

0
sl
0

Kk
B5]

T

s
4

T

o
folr
K

il

IV-43> =3} 7

v
ar

=Ran—1
[%]

83.8

16.2

100.0

dIE

KK =

31

6

37

=

ASTM

ANSI

KO
30

0}
K
H

883

OI=2THZ Al

American Society for Testing and Materials

[E]
00
i
b
i

American National Standards Institute

No.

Al

q_mo

22!

P

ol
G

e
<V

gyl

oo

el

22|

]_

36.4%5 AHA

okl Tt

9 182%E A

Ay A
3t

I

A %

o] A7 = o

- 205 -



100
ol
%0

Kk
4
ol
0l

T

[e]
ol
K4

Tl
H
0f0

IV-44>

<IFT

®
el R I Rl Bl
w || 8|S
= =
g BRI P
<« |m
W=
w{= 1= (o
&) | &) | 1A
OO | [ | = _mum =
Kl | Ki
ol | ol
M — |||~

0

6d

i

]

[2&IV-13

w0
ol
K0

Kk
EE

md

7

folr

31

37

10

12

1

19

ASTM
ANSI

i

189613 ol x| &o]
AR 7] A=
A A

o}
Np
22

™
)

FA A 1974 9

S

k)

LA 2 Al
Ao Z FAREATE 20101 7t

B/
ol
N

p—

=

o

o)/

A

o
AA

=

- 206 -



Hio -
o
W oEl ®
e folrAor o
T e I 5 BT
H =1 3 =
| H B [ |
— Y
= 2 @

£T02
ZI0E
0T0Z
6002
S002
£002
To0Z
0002
8661
9661
£66T
Te6T
0661
SL6T

0
ey
%0

Kkl
B3]

T

s
=

T

folr

=

o
—

[miy = |
_1 =

1

Hi o
=

R
S LT

(228l IV-14]

o]

22!

sz

tel 19821 o] - Aw7hA] AlA o]

ues

=13}
s e ®

0

17}el] o

ZAE 7 A Aol E o)

)

= o] FoiAt

ol

ol

P
To!

)

B

o

s

K

o))
K

0

)

0
)

oF
o

—_—

0

M
uze)

O3
)

- 207 -



<EIV-46> =5 2H B2FE 55
O=ts I =0y of 2F of 24 A
ANSI/AST Guideline for Reporting Friction and Wear
1 M C 808 Test Results of Manufactured Carbon and | 2000 | ANSI @
Graphite Bearing and Seal Materials
ANSI/AST | Test Method for Oxidation Mass Loss of
2 M C Manufactured Carbon and Graphite Materials | 2000 | ANSI o
1179 in Air
ANSI/AST | Terminology Relating to Manufactured Carbon
3 . 2003
M C 709 | and Graphite ANSI ¢
Test Method for Flexural Strength of
ANSI/AST | Manufactured Carbon and Graphite Articles
4 . . . 2000
M C 651 | Using Four—Point Loading at Room ANSI ¢
Temperature
ANSI/AST Test Method for Bulk Density by Physical
5 Measurements of Manufactured Carbon and | 2000 | ANSI o
M C 559 . .
Graphite Articles
ANSI/AST Test Method for Bulk Density .of
6 As—Manufactured Carbon and Graphite | 2001 | ANSI o
M C 838
Shapes
ASTM O Standard Guideline for Reporting Friction and
7 808 Wear Test Results of Manufactured Carbon | 1975 | ASTM @
and Graphite Bearing and Seal Materials
ASTM Standard Guideline for Reporting Friction and Wear
8 C808:75(20 | Test Results of Manufactured Carbon and Graphite | 2010 | ASTM ™
10)el Bearing and Seal Materials
ASTM C Standard Test Method for Oxidation Mass
9 Loss of Manufactured Carbon and Graphite | 1991 | ASTM o
1179 . . )
Materials in Air
ASTM C | Standard Terminology Relating to
10 2003
709a Manufactured Carbon and Graphite ASTM ¢
ASTM Standard Terminology Relating to Manufactured Carbon
A C709:09 and Graphite 2009 | ASTM ®
ASTM D Standard Test Method for Air Oxidation of Carbon and
12 7542 Graphite in the Kinetic Regime 2009 | ASTM @
ASTM Standard Test Method for Oxidation Mass Loss of
13 01011709):311 (2 Manufactured Carbon and Graphite Materials in Air 2010 | ASTM ®
ASTM :
. Standard Test Method for Compressive Strength of
14 0695169)1(20 Carbon and Graphite 2010 | ASTM Q)
ASTM Standard Test Methods for Tension Testing of Carbon
15 05?21)261’(20 and Graphite Mechanical Materials 2010 | ASTM @
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ASTM Standard Test Method for Moduli of Elasticity and
16 | C747:93(201 | Fundamental Frequencies of Carbon and Graphite | 2010 | ASTM ()
0)el Materials by Sonic Resonance
ASTM Standard Test Method for Thermal Diffusivity of Carbon
17 0714'00)5(201 and Graphite by Thermal Pulse Method 2010 | ASTM @
ASTM Standard Test Method for Electrical Resistivity of Anode
18 D612102'?7(20 and Cathode Carbon Material at Room Temperature 2012 1 ASTM @
ASTM Standard Test Method for Tensile Stress—Strain of Carbon
19 C749:13 and Graphite 2013 | ASTM @
ASTM Standard Test Method for Apparent Density by Physical
20 D5502-00 Measurements of Manufactured Anode and Cathode | 2005 | ASTM [ )
Carbon Used by the Aluminum Industry
ASTM Standard Test Method for Apparent Density by Physical
21 D5502:00(20 | Measurements of Manufactured Anode and Cathode | 2010 | ASTM ()
10) Carbon Used by the Aluminum Industry
Standard Test Method for Bulk Density by Physical
22 | ASTM C 559 | Measurements of Manufactured Carbon and Graphite | 1990 | ASTM ([ )
Articles
Standard Test Method for Bulk Density by Physical
23 | ASTM C 559 | Measurements of Manufactured Carbon and Graphite | 1990 | ASTM [ )
Articles
ASTM C Standard Test Method for Flexural Strength  of
24 | 651; ANSI C | Manufactured Carbon and Graphite Articles Using | 1991 | ASTM ()
651 Four—Point Loading at Room Temperature
Standard Test Method for Sonic Velocity in Manufactured
25 | ASTM C 769 | Carbon and Graphite Materials for Use in Obtaining an | 1998 | ASTM ()
Approximate Young's Modulus
Standard Test Method for Electrical Resistivity of
26 | ASTM C 611 | Manufactured Carbon and Graphite Articles at Room | 1998 | ASTM ()
Temperature
ASTM Standard Test Method for Sonic Velocity in Manufactured
27 . Carbon and Graphite Materials for Use in Obtaining | 2009 | ASTM D
C769:09 ‘
Young's Modulus
ASTM Standard Test Method for Electrical Resistivity of
28 | C611:98(201 | Manufactured Carbon and Graphite Articles at Room | 2010 | ASTM ()
0)etl Temperature
ASTM Standard Test Method for Bulk Density by Physical
29 | Ch59:90(201 | Measurements of Manufactured Carbon and Graphite | 2010 | ASTM [ )
0) Articles
ASTM Standard Test Method for Scleroscope Hardness Testin
30 | C886:98(201 . ) P 912010 | ASTM | O
0)el of Carbon and Graphite Materials
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31 ASTM Standard Test Method for Compressive Strength of 1991 | ASTM € )

C695:91 | Carbon and Graphite

ASTM Standard Test Methods for Tension Testing of

32 C565:93 | Carbon and Graphite Mechanical Materials

1993 | ASTM D

ASTM Standard Test Method for Moduli of Elasticity and
33 . Fundamental Frequencies of Carbon and Graphite | 1993 | ASTM D

C747:93 . ;
Materials by Sonic Resonance

ASTM Standard Test Method for Thermal Diffusivity of

34 C714:05 | Carbon and Graphite by Thermal Pulse Method

2005 | ASTM D

ASTM Standard Test Method for Flexural Strength of

35 . Manufactured Carbon and Graphite Articles Using | 2013 | ASTM o
C651:13 . )

Four—Point Loading at Room Temperature

ASTM C | Standard Test Method for Bulk Density of

36 838 As—Manufactured Carbon and Graphite Shapes 1996 | ASTM ®
ASTM
37 (C838:96 | Standard Test Method for Bulk Density of 2010 | ASTM o

(2010)e | As—Manufactured Carbon and Graphite Shapes
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BS DD Nanotechnologies. Characterization of single-wall carbon
1 ISO/TS nanotubes using near infrared photoluminescence | 2010 BS )
10867 spectroscopy
BS DD Nanotechnologies. Characterization of single-wall carbon
2 ISO/TS nanotubes using ultraviolet-visible—near infrared | 2010 BS o
10868 (UV-Vis—NIR) absorption spectroscopy
BS DD Nanotechnologies. Characterization of volatile components
3 ISO/TS in single-wall carbon nanotube samples using evolved | 2010 BS ()
11251 gas analysis/gas chromatograph—-mass spectrometry
BS DD Nanotechnologies. Characterization of single-wall carbon
4 ISO/TS nanotubes using scanning electron microscopy and | 2011 BS )
10798 energy dispersive X-ray spectrometry analysis
5 |BSSO/E%ES) Nanotechnologies. Characterization of single-wall carbon 2011 BS ®
11308 nanotubes using thermogravimetric analysis
BS DD . o .
6 ISO/TS Nanotechnologies. Characterization of multiwall carbon 2011 BS ®
11888 nanotubes. Mesoscopic shape factors
BS DD Nanotechnologies. Determination of elemental impurities
7 ISO/TS in samples of carbon nanotubes using inductively | 2011 BS o
13278 coupled plasma mass spectrometry
8 I%%/F%% Nanotechnologies. Characterization of multiwall carbon 2012 BS ®
10929:2012 | nanotube (MWCNT) samples
BS PD
9 IEC/TS Nanomanufacturing. Key control characteristics. Carbon 2012 BS o
62607-2-1:2 | nanotube materials. Film resistance
012
10 DIN |EC Test methods for measurement of electrical properties of 2010 DIN ®
62624 carbon nanotubes (IEC 62624:2009)
DIN IEC/PAS
62565-2-1; | Nanomanufacturing — Material specifications — Part 2-1:
11 DIN SPEC Single-wall carbon nanotubes - Blank detail specification | 2012 DIN o
40565-2-1:2 | (IEC/PAS 62565-2-1:2011)
012-05
DIN IEC/TS
62607-2-1. | Nanomanufacturing — Key control characteristics — Part
12 DIN SPEC 2-1: Carbon nanotube materials - Film resistance | 2014 DIN o
42607-2-1:2 | (IEC/TS 62607-2-1:2012)
014-05
13 IEC 62624 Test methods for measurement of electrical properties of 2009 IEC °®
ed1.0 carbon nanotubes
IEC/PAS Nanomanufacturing — Material specifications - Part 2-1:
14 62565-2-1 . . L 2011 IEC ()
od1.0 Single-wall carbon nanotubes — Blank detail specification
IEC/TS . .
15 62607-2-1 Nanpmanufacturmg Key gontrol .charact.enstlcs Part 02012 IEC PY
ed1.0 2—-1: Carbon nanotube materials — Film resistance
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16 IEEE 1650 Test methods for measurement of electrical properties of 2005 \EEE °®
carbon nanotubes
1SO/TS Nanotechnologies —— Characterization of single—wall
17 . carbon nanotubes using near infrared photoluminescence | 2010 ISO [ )
10867:2010
spectroscopy
1SO/TS Nanotechnologies —— Characterization of single—wall
18 10868:201 1 carbon nanotubes using ultraviolet-visible—near infrared | 2011 ISO [ )
' (UV-Vis—NIR) absorption spectroscopy
Nanotechnologies - Determination of elemental
ISO/TS ) o : .
19 . impurities in  samples of carbon nanotubes using | 2011 SO ()
13278:2011 | . .
inductively coupled plasma mass spectrometry
50 ISO/TS Nanotechnologies —— Characterization of single—wall 5011 1SO °®
11308:2011 carbon nanotubes using thermogravimetric analysis
o1 ISO/TS Nanotechnologies —- Characterization of multiwall carbon 2011 IS0 P
11888:2011 nanotubes —— Mesoscopic shape factors
ISO/TR Nanotechnologies —— Characterization of multiwall carbon
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10797:2012 | carbon nanotubes using transmission electron microscopy
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11251:2010 | using evolved gas analysis/gas chromatograph—mass
spectrometry
Nanotechnologies —-  Charaterization of single—wall
ISO/TS . ) .
25 . carbon nanotubes using scanning electron  microscopy | 2014 ISO o
10798:2011 . . .
and energy dispersive X-ray spectrometry analysis
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IEC Nanomanufacturing - Material specifications
1 62565-3-1 - Part 3-1: Graphene - Blank detail | 2013 IEC [ )
Ed. 1.0 specification
ISO/TR . .
o 19733 Ed. Matrix  of characterization and measurement 2013 IEC PS
10 methods for Graphene
PNW/TS ISO/IEC TS 80004-13: Nanotechnologies -
3 113-218 Ed. | Vocabulary - Part 13: Graphene and other | 2014 IEC D
1.0 two dimensional materials
PWI 113-75 I[EC 62607-6-1: Nanomanufacturing - Key
4 control characteristics — Part 6-1: Graphene | 2013 IEC [ )
Ed. 1.0 . .
— Electrical characterization
I[EC 62607-6-2: Nanomanufacturing - Key
PWI 113-76 | control characteristics — Part 6-2: Graphene
5 Ed. 1.0 — Evaluation of the number of layers of 2013 IEC g
graphene
IEC 62607-6-3: Nanomanufacturing - Key
PWI 113-77 | control characteristics — Part 6-3: Graphene
6 Ed. 1.0 — Evaluation of the defect level in the 2013 IEC L
graphene layer
IEC TS 62607-6-4: Nanomanufacturing -
PWI 113-82 | Key control characteristics - Part 6-4:
/ Ed. 1.0 Graphene - Non-contact conductance 2014 IEC ®
measurement using resonant cavity
PWI/TS IEC/TS 62565-3-2: Nanomanufacturing -
8 113-72 Ed. | Material specifications — Part 3-2: Graphene | 2012 IEC ™
1.0 — Detail specification for nano—ink
DIN IEC Nanomanufacturing - Large scale
9 62659 manufacturing  for  nanoelectronics  (IEC | 2012 DIN ™
113/171/CD:2012)
Nanomanufacturing — Material specifications
DIN EN - Part 3-1: Graphene - Blank detalil
10 62565-3-1 specification for electrotechnical applications 2014 DIN g
(IEC 113/217/CD:2014)
DIN ISO/NP | Matrix of characterization and measurement
1 TR 19733 methods for graphene 2014 DIN ®
Nanotechnologies - Vocabulary - Part 13:
12 DIN ISO/NP Graphene  and other two  dimensional | 2013 DIN D
80004-13 .
materials
ISO/NP Nanotechnologies - Vocabulary - Part 13:
13 8000413 Graphene and other two  dimensional | 2013 ISO ()
materials
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