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INTERNATIONAL
Standard Guide for
Analytical Testing of Substances of Very High Concern in

H 1

Materials and Products
This standard is issued under the fixed designation F2931; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This guide contains a list of potential test methods for
the analysis of Substances of Very High Concern (SVHC) as
designated by ECHA, the European Chemicals Agency. Infor-
mation on the test methods cited is publicly available and is
drawn from a variety of sources. The guide is intended to assist
in the selection of test methods that are applicable for the
SVHC:s identified.

1.2 The specific SVHCs covered within this guide are
compiled from the ECHA Candidate List of Substances of Very
High Concern. This list is also referred to as the REACH
Candidate List.

1.3 This guide specifically addresses methods for the analy-
sis of SVHC:s in products. It is not intended to cover the many
and varied analysis challenges associated in the manufacturing
environment.

1.4 Limitations:

1.4.1 This guide is intended to provide a compilation of
available test methods for the SVHCs listed on the ECHA
Candidate list and is not intended to be exhaustive. The test
methods within this guide are not the only ones available for
any specific substances and this guide does not recommend any
specific test method.

1.4.2 Test methods for specific substances at the detection
limits required for REACH reporting are not always available.
In some cases, it is necessary to deduce the quantity of
substance present through the analysis and quantification of its
elements. Although this approach is routinely used some
degree of uncertainty exists in the final result due to the
reduced specificity of the test method.

1.4.3 Although this guide is intended to be updated on a
periodic basis to capture new developments in the field, there
is no assurance that the information provided is the most
current.

! This guide is under the jurisdiction of ASTM Committee F40 on Declarable
Substances in Materials and is the direct responsibility of Subcommittee F40.02 on
Management Practices and Guides.

Current edition approved Dec. 1, 2019. Published January 2020. Originally
approved in 2011. Last previous edition approved in 2019 as F2931 — 19. DOI:
10.1520/F2931-19A.

1.5 The values stated in SI units are to be regarded as
standard. No other units of measurement are included in this
standard.

1.6 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 appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.7 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:*

D1257 Specification for High-Gravity Glycerin

D1385 Test Method for Hydrazine in Water

D1971 Practices for Digestion of Water Samples for Deter-
mination of Metals by Flame Atomic Absorption, Graphite
Furnace Atomic Absorption, Plasma Emission
Spectroscopy, or Plasma Mass Spectrometry

D3335 Test Method for Low Concentrations of Lead,
Cadmium, and Cobalt in Paint by Atomic Absorption
Spectroscopy

D3545 Test Method for Alcohol Content and Purity of
Acetate Esters by Gas Chromatography

D4309 Practice for Sample Digestion Using Closed Vessel
Microwave Heating Technique for the Determination of
Total Metals in Water

D5292 Test Method for Aromatic Carbon Contents of Hy-
drocarbon Oils by High ResolutionNuclear Magnetic
Resonance Spectroscopy (Withdrawn 2018)?

D5831 Practice for Screening Fuels in Soils

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standardsvolume information, refer to the standard’s Document Summary page on
the ASTM website.

3The last approved version of this historical standard is referenced on
www.astm.org.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States
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D7065 Test Method for Determination of Nonylphenol,
Bisphenol A, p-tert-Octylphenol, Nonylphenol Monoeth-
oxylate and Nonylphenol Diethoxylate in Environmental
Waters by Gas Chromatography Mass Spectrometry

D7485 Test Method for Determination of Nonylphenol,
p-tert-Octylphenol, Nonylphenol Monoethoxylate and
Nonylphenol Diethoxylate in Environmental Waters by
Liquid Chromatography/Tandem Mass Spectrometry

D7823 Test Method for Determination of Low Level Phtha-
lates in Poly (Vinyl Chloride) Plastics by Thermal
Desorption—Gas Chromatography/Mass Spectrometry

D7968 Test Method for Determination of Polyfluorinated
Compounds in Soil by Liquid Chromatography Tandem
Mass Spectrometry (LC/MS/MS)

E1621 Guide for Elemental Analysis by Wavelength Disper-
sive X-Ray Fluorescence Spectrometry

F2576 Terminology Relating to Declarable Substances in
Materials

F2853 Test Method for Determination of Lead in Paint
Layers and Similar Coatings or in Substrates and Homog-
enous Materials by Energy Dispersive X-Ray Fluores-
cence Spectrometry Using Multiple Monochromatic Ex-
citation Beams

2.2 European Commission:*
Article 57 of the European Union Regulation #1907/2006

2.3 International Electrotechnical Commission TCI111:>

IEC 62321 Electrotechnical Products — Determination of
Levels of Six Regulated Substances (Lead, Mercury,
Cadmium, Hexavalent Chromium, Polybrominated
Biphenyls, Polybrominated Diphenyl Ethers)

2.4 Joint Industry Guide (JIG):®
JIG-101 Material Composition Declaration for Electrotech-
nical Products. Ed 4.0, 2011

3. Terminology

3.1 Definitions:

3.1.1 Terms and definitions related to declarable substances
in materials may be found in Terminology F2576.

3.1.2 Terms and definitions in the guide not found in
Terminology F2576 are found in a common dictionary or other
reference documents such as the ASTM Dictionary of Engi-
neering Science & Technology.’

3.2 Definitions of Terms Specific to This Standard:

3.2.1 article—"an object which during production is given a
special shape, surface or design which determines its function
to a greater degree than its chemical composition” as defined in
Article 3(3) of the REACH Regulation.

3.2.2 brominated flame retardant—a group of brominated
organic compounds that are used to inhibit initiation of a fire.

+ Europese Commissie, B-1049, Brussels, Belgium, http://ec.europa.cu/index_
en.htm.

3 Available from International Electrotechnical Commission (IEC), 3, rue de
Varembé, P.O. Box 131, CH-1211 Geneva 20, Switzerland, http://www.iec.ch.

© Available from the Consumer Electronics Association, 1919 S. Eads St.
Arlington, VA 22202, http://www.ce.org

7 ASTM Dictionary of Engineering Science & Technology, 10th Edition.
Available from www.astm.org.

3.2.3 Joint Industry Guide—An industry standard of the
Electric Industries Alliance that “establishes the relevant sub-
stances as well as reporting thresholds that the industry agrees
should govern material content disclosures.”®

3.2.4 phthalates—also known as phthalate esters, are esters
of phthalic acid primarily used as a plasticizer for polyvinyl
chloride or as solvents for many different types of consumer
products.

3.2.5 plasticizer—any of a group of substances used in
plastics and other materials to control viscosity, flexibility or
softness of the finished product.

3.2.6 Substances of Very High Concern (SVHC)—
substances that have hazards of serious consequences and meet
the criteria for carcinogenic, mutagenic and reproductive toxic
substances of category 1 and 2.

3.2.6.1 Discussion—SVHC can be persistent, bioaccumula-
tive and toxic (PBT) substances or very persistent and very
bioaccumulative (VPvB) substances. Other substances giving
rise to an equivalent level of concern as potential SVHC
include endocrine disruptors.

3.3 Acronyms:
3.3.1 AAS—Atomic Absorption Spectrometry

3.3.2 AED—Atomic Emission Detection

3.3.3 AES—Atomic Emission Spectrometry
3.3.4 AFS—Atomic Fluorescence Spectometry
3.3.5 BFR—Brominated Flame Retardant
3.3.6 CAS—Chemical Abstract Services

3.3.7 CES—Specialty Chemicals Europe Silicones, Sili-
cones Europe

3.3.8 CMR—Carcinogenic, Mutagenic and Toxic to Repro-
duction

3.3.9 COE—Coke Oven Emissions

3.3.10 CPSC—United States Consumer Product Safety
Commission

3.3.11 CTPV—Coal Tar Pitch Volatiles

3.3.12 ¢VMS—Cyclic Volatile Methyl Siloxanes

3.3.13 DMF—Dimethylformamide

3.3.14 ECD—Electron Capture Detection

3.3.15 ECHA—European Chemicals Agency

3.3.16 ECNI—Electron Capture Negative Ion

3.3.17 EDXRF—Energy Dispersive X-ray Fluorescence

3.3.18 EEE—Flectrical and Electronic Equipment

3.3.19 EIA—Electronic Industries Alliance

3.3.20 EPA—United States Environmental Protection
Agency

3.3.21 EU—European Union

3.3.22 FID—Flame Ionization Detection

3.3.23 FL—Fluorescence

3.3.24 FLAA—Flame Atomic Absorption Spectroscopy

3.3.25 FPD—Flame Photometric Detection

3.3.26 GC-MS—Gas Chromatography-Mass Spectrometry
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3.3.27 GFAA—Graphite Furnace Atomic Absorption Spec-
trometry

3.3.28 GFF—Glass Fiber Filters

3.3.29 HAFID—Hydrogen Atmosphere Flame Ionization
Detection

3.3.30 HFAA—Heptaflurobutyric acid anhydride

3.3.31 HIPS—High Impact Polystyrene

3.3.32 HPLC—High Performance (or Pressure) Liquid
Chromatography

3.3.33 ICP-MS—Inductively Coupled Plasma — Mass Spec-
trometry

3.3.34 ICP-OES—Inductively Coupled Plasma — Optical
Emission Spectrometry

3.3.35 IR—Infrared Spectrometry

3.3.36 LC-MS-MS—Liquid Chromatography-Tandem

3.3.37 MSP—Microspectrophotometer

3.3.38 NIOSH—United States National Institute for Occu-
pational Health and Safety

3.3.39 PAH—Polycyclic Aromatic Hydrocarbon

3.3.40 PTFE—Polytetrafluoroethylene (Teflon)

3.3.41 PVC—Polyvinyl Chloride

3.3.42 REACH—Registration, Evaluation and Authorization
of Chemicals

3.3.43 RoHS—Restriction of the Use of Certain Hazardous
Substances in Electrical and Electronic Equipment

3.3.44 UV-VIS—UltraViolet-Visible Spectrometry

3.3.45 XRF—X-ray Fluorescence Spectrometry

4. Summary of Guide

4.1 This guide provides a list of test methods for the
determination of the Substances of Very High Concern as
identified in the REACH Candidate list. Screening methods are
discussed in Appendix X2.

4.2 This guide provides identifiers for each substance such
as chemical name, synonyms, chemical formulas, CAS and EU
numbers.

4.3 Common uses for each of the substances are identified.

5. Significance and Use

5.1 The REACH Candidate list classifies substances as
SVHCs thus making them subject to possible authorization.
Compliance to the REACH regulation requires that any iden-
tified SVHC be present at a concentration of less than 0.1 %
(w/w) of the total article weight to avoid triggering a reporting
obligation. This guide is intended to assist in the identification
of available test methods for quantitative analysis of the
substance(s) of interest.

5.2 When possible, industry accepted standard test methods
are cited. However, industry vetted test methods are not
available for all of the substances contained in the REACH
Candidate List. Thus, some caution and due diligence must be
exercised when applying some of the methods listed in this
guide.

5.3 In some cases, test methods for the identification and
quantification of a specific substance are not available. An
example would include CoCl,. Methods currently in practice
involve the individual determination of Co and Cl concentra-
tions and use other sources of information or chemical judg-
ment to assign the expected CoCl, concentration. This ap-
proach obviously has its limitations and pitfalls and must be
used judiciously.

5.4 Under the REACH regulation, EU manufacturers, im-
porters or distributors of articles containing more than 0.1 %
(w/w) of a substance that the Agency has listed as being an
SVHC shall provide their customers with the name of the
substance and information allowing the safe use of the article.
Producers and distributors of articles containing SVHC shall
also supply the same information to consumers, upon request.
In situations where this information is not readily available
from the supply chain it is incumbent upon the supplier to
collect this information through actual chemical analysis or
other means. This guide is intended to assist in the selection of
appropriate test methods in the event that chemical analysis is
required.

6. Substance List and Uses

6.1 The substances listed® in Table 1 were derived from the
ECHA SVHC Candidate List published from October 2008 to
July 2019. Any substances that have been subsequently added
after July 2019 are not included.

6.2 The CAS or EU numbers are unique identifiers for the
substance. It is possible for a particular substance to have one
or more commonly used names.

6.3 Common uses of the substance help to identify in which
products or materials these substance is likely to be found.
Note that the list of common uses is not exhaustive.

7. SVHC Test Methods

7.1 This guide is not intended to be exhaustive in the
identification of available test methods. The intent is to provide
guidance and some examples of available test methods relevant
to the required analysis. Some of the SVHCs do not have
industry standard test methods associated with them. Literature
citations of these non-standard methods are meant to be for
information only.

7.2 Standard test methods do not exist for all of the SVHCs
listed. Therefore, the test methods cited for those substances
must be validated for analytical accuracy before use in regu-
latory compliance demonstration. Moreover, when a method is
applied outside of its intended scope, validation of the altered
method is required. Considerations such as sample matrix,
analytical requirements, etc. for the intended analysis will
determine its applicability. All deviations from the published
method must be clearly noted.

Note 1—If a standardized method is used beyond the stated scope, that
addition must be validated. All deviations from published methods must
be documented.

8 ECHA, European chemical agency, Candidate List of substances of very high
concern for Authorisation, https://echa.europa.eu/candidate-list-table.


https://standards.iteh.ai/catalog/standards/sist/bf79f336-b6f9-49ab-84e5-5f1776b4981c/astm-f2931-19a

Ay F2931 - 19a

*(juswdinba ssao0id

Jeuisnpul pue sbuipjing) uonoajold aily ul pue (Alysnpul eoedsoliee
/eIdlle pue aAjjowolne ay} Joj Juswdinba ‘quawdinba pue saoeuiny
lelisnpul Jo uolensul) suolyesldde [euisnpul Ul Aj@AISN|oxe Jsow|e

s8.q4 olwele)

‘uoneinsul ainjesadwal-ybiy oy pasn aie saiqy dlwelad Aloyoeljey 9-00-7¥82¥ 1 SNOIYLIA Alojoeljey ereoljisouiwn|y
*(sseo ul sbequre Jo} ‘ajdwexs Joj) sainixiw dAISO|dXa JO dinjoBNUEBW
ay} Joj uabe Buizionseld-buiziuie|eb se pasn osje s| aouelsqns ay |
'sweoy aueyjainAjod a|qixal} JO aInjoBNUBW BU} 10} PasN SI YoIym
‘ayeueAoosiip 8UBN|0} JO UORONPOId B} Ul PESN S| BUBN|OJOINUIP-FZ YO°N°H*D 0-0S¥-¥02 gvi-ict 2USZUBGOIUIP-1 Z-IAUtow- | auanjojoula-v‘g
'sJojonpuooiwes jo Buidop adA-u 19157
10} @jelpawlaiul ue se Buunyoenuew 1NoJI0 payelbalul 1oy pasn 0OsVE(0°H%D) 2-00/-12¥ 8-G6-909G | JAylell] pioe olussly ajeuaslte |AyiauL
M uiwena jo uononpold () ‘Buneid rerew jo Buiysiuly ‘yuswse|ddns
annensasaid (g) ‘sjuswbid syewouyd ouebioul jo uononpod
(2) *spunodwod wniwoiyd 1ayjo jo uononpoid (1) 10} pasn O°%He “0%10%N €-061-¥€2 0-24-68LL ajewoiyolg wnipos aeIpAyip erewolyalp wnipos
apronsed Jo eplonossu| ad(H"OsY) 2-¥90-2€2 6-0b-v8/2 8jeUBSIY PIOY pes ajeussite usboipAy pes
‘Buibeyoed pue |eusjew ased Sd|H ‘‘eldwexa slawosl-owolgexay
Jo} ‘sreuajew auaifysAjod Joj Juepiejal swely pajeulwolq B se pasn gétyeto Y-8 1-/¥2 $-66-/£952 ‘auBd9popojoAD auedapopojoAdowoIgexaH
“apioiisesedolos
ue Sse Jo sawnyad Ul SaAlexyy se pasn aq o} Jl smoje Auadoid
SIYL ‘siuaAjos olueblio snouea Ul 8|gn|os si 3| ‘Juabe aaiseype J81se |Aing-u-1p pioe
ue se syul Bunuud Jo ‘sjuswbid ‘syured ur pasn osje si 1| “Buiwioy ol|Axoqledipauazuag
wouj sieyshio desy 0} siewAjod snouen ul pasn Jazoise|d uowwod YO%H% D -/GG-102 V.8 -2l aleleyyd |Ainqig
"BIWSYNS]| 10} BUIDIpaW
(¢) pue ‘poom Joy Juabe ondasnue (g) ‘[eisAio pes| pue sasse|b
[eoads jo uononpoud ui Juabe Buizipixo pue BuiApund (g) ‘leweus
pue sasse|f 1o} sjuelojodap (|) 10} pasn ag Ued adueIsans siy | €0°%sy -18%-Glg €-6G-/2€1 apIXol] oluasly apIxou} dluasielq
‘poom Joj yuabe ondasnue (4) pue ‘uononpoud sse|b [eloads
(g) ‘Buiuyas [e1dW (Z) ‘siuelojod (|) 40} pasn ag Ued 8oUelsqns Sy SO%sy 6-911-G12 2-82-€0€1 apIxojuad olussielq apixoejuad oluasielq
‘Buibesioed Joj pasn aq Aew y ‘Ajreuonippy
‘wnisaubew BuiAyund ul Juaajos (2) ‘sepionsad proe-ouju 1o}
JUBWd JO JUNOWE ddel} (9) ‘POO) JO} J0JOB) JUBLINU JO JUNOWE 8Jel}
(S) ‘2*g uiweya Joy uononpold () ‘Ysew seb (g) ‘seb eluowwe jo
uagosge (g) “oyedipul Aypiwny (1) 104 pasn aq ued douBlsgns siyL 4000 -689-1€2 6-6,-9vY9. 9pUOIYD snoyeqod 8pLOIYDIP 1eqoD
HIom -|Aingexay
Jayjes) 1o} Buyoosd mepjiw ‘syeoq Joj apioolq e se pasn Ajuewud CUSO"H"?D 0-892-002 6-G£-95 ‘suexouuessiq apxo (umhinquy) sig
"sxns Wby
Ul JUBAJOS B SB pasn Jo ‘sajixa} ‘sjuawbid ‘sBuiyeoo ul punoy usyo
s1 }| "sloyoedeo uj SpINj} O11O8[BIP JO SPIN|} dlNBIPAY BWOS Ul punoy
8 os[e ued }| 'sbeq poojq ay} Buipnjoul ‘SedIAep [BJIPSW SNOLBA puB
‘syonpoud Jaded swos ‘sieusjew Buibexoed ‘siaqgqnu ‘suisal ‘OAd
4o apew s8olue Jo Bunnjoenuew ul Jezioneld e se pasn Auowwo) Yo%) 0-112-v02 1-18-LL1 sleleyydifiooiq arereyiyd(Axayihue-z)sig
"0)9
‘Jayyes| [elolie ‘saq J0ABAUOD POO} ‘SBU0D dlel) Ul Jazionseld e J8)89 1Aing
SE aJe S8sN JOUYIO "WEO} DA SE Yons [elsjew Buuooy ul 1ezionseld Yo% D £-229-102 1-89-G8 IAzuaq ‘p1oe dleyIYd areleyyd 1Aing |Azueg
‘syonpoud ojuyosjolAd jo
Jalnjoejnuew 8y} Ul pasn ‘saAp jo uononpold 8y} ul sleipauLIgiul Uy Otyvin 1-128-702 /-21-021 ausjeyydeuesed auadeIyUY
18qly (9) pue “yom Jayies| () ‘ueress (v) ¢1-1=A pue (d00S)
‘syured (g) ‘sued Jaqgni (g) ‘ueougn| Buipom [elaw (1) :@pnjoul sasn £1-01=X alaym suljeled paleunolyd
18U10 "OAd Ul Jueplejal sweyy Jo Jazionseld Alepuoodes e se joe Aepy A0@ @ o G-9/1-182 8-¥8-G£5S58 ureyp Houys 0I0JYd ‘€ 1-01LO ‘sauBM|y
(suazuaqlfing-1-g
-Aurewip-g* L-onu L auslAx
'sjonpoud 218wso0d Jawnsuood Jo} Apenolued jueibel) e se pasn S08NS'H% D v-62€-102 2-S1-18 -9'p‘2g) auslAX dsSnN -W-0J)UlLL -9’ g-|AiIng-1u8)-§
"awAjod aouewiopad-ybiy Jo} ajeipawisiul
(g) pue ‘Juel0|09d Jo jJuslpaibul dIseq (g) ‘SeAlsaype pue suisal
Axoda 1oy Jouspiey (1) :@pnjoul sasn JaylQ “uononpoid aueyiainjod VA ‘euljuelp aueylew|Ausydipoulwelq
Joj pasn [N “(1aIN) eveurkoosiip AusydipsusiAyiew 0} peusAuo) ENP'HE'D Y-v26-202 6-L2-101 -auslAyIBIN- 7'y -v'y
$9S) UOWWOD  BNWIoS [edlway) JaquinN N3 JaquinN SYO wAuouAs awepN 9ouelsqng

$9sM) uowwo JiIvYy | pue saduelsqns JHAS | 3719VL


https://standards.iteh.ai/catalog/standards/sist/bf79f336-b6f9-49ab-84e5-5f1776b4981c/astm-f2931-19a

Ay F2931 - 19a

‘(Juswdinba ssaoo.ud

leuisnpul pue sbuipjing) uonoaloid auiy ur pue (Aysnpul aoedsoliee
/elole pue aAjjowolne ay} Joj Juswdinba ‘uawdinbs pue sedeuiny
leuisnpul jo uonensul) suoneoldde [euisnpul ul AjoAIsnjoxa isowe
‘uoneinsul ainjesadway-ybly Joj pasn aie saiqy dlwelad Aloyoeljey
‘Aiysnpur Buip|ing ayi pue aj1xa} 8y} ‘elnjuiny

8y} aJe 4301 sh 0} seyduelq [BUISNPpUI Ulew 8y | "Saysiulen pue
sjuled juejsisal-aweyy ‘sbuneod ‘seAisaype ale uopeoldde jo spial
J8y10 ‘siewAjod Jayio pue apuojyo JAuirhjod ‘eueyiainAiod ‘suisal
oljf10e Joy saiuadoid Buipieas-awely yum Joyeinbal Alsoosin pue
Jaesionse|d anlppe ue se pasn Ajurew s| ayeydsoyd(jAyie0l0|yo-g)si ]
'syebuey Aejo jo

uononpoid 8y} pue saduesgns Jaylo jo ainyoejnuew ‘Buined asodind
[eroads ‘uonosjold uoisoliod Ainp AAeay se yons sasn oy1oads 0}
payesipap aJe SaWnN|oA Jajews ‘suonesljdde [elysnpul 10} SapoJ}oae
jo uononpoud 8y} ul pasn Ajurew si ainyesadws} ybiy ey [eod ‘Yold
"BaJe 9ouajep 8y} ul Bupjew uolunwwe Jo abeynowed 1oy pasn
Jayuny si @oueisgns ay] ‘Buiured duisiie pue peols Se ||om Se Yelole
pue sajolyan ‘yuawdinba [einynoube jo uononpoid ayy asudwod
suoneolddy "sauisnpul saysiuiea pue sbuieos ‘syured pue oiseld
‘laggni 8y} se yons s10309s Ul uabe Buieoo pue Bunured ‘Bulinojoo
B Se pasn s ($€ MOJ|aA Wuawbid '|'D) MojjeA ajewoiyooyns pea
‘Bunured duisiie pue peos Se |[m Se Jeidlle pue So|oIYaA

“uawdinba [einynoube jo uononpoid ayy asudwod suoneslddy
'salsnpul saysiulea pue sbuneos ‘sjured pue onseld ‘Jaqgns ayy

Se |yons s10)09s Ul uabe Buneoo pue Bunured ‘Bulinojoo e se pasn
sl (y01 pay wsawbid *|'0) pal areyd|ns ajepghjow ajewolyod pesT
Jopmod 01uyds}0lAd Jo ainjoejnuBW By}

10} pue s[euslew aanisuasoloyd ‘sayoes|q pue sjuabialep se apnjoul
sasn [enuajod Jayun4 ‘sjonpoid pe jo Bupoisal/Buiwiequis 1o}

J0 sjonpoud jured sawnuew pue [euisnpul ul Juabe Buieoos Jo uswbid
e se ‘saAp pue syuswbid Buuniyoeinuew Joj pasn s| ajewolyd pesT
‘ysijod |leu pue |eusjew aAIsojdxa ‘sanisaype ‘sienboe| ‘soise|d

1o} pasn Ajopim ale yoiym ‘siasionse|d Jayio Yum uoneuiquiod ul

pre Buieb e se pue ‘suoisiadsip ajeloeA|jod pue ajejhioeh|od eyl
9s0|n||92 ‘@so|n||@d0Jyu Jo} Jasionse|d se pasn s| ajeleyyd |Aingosiqg
‘uonoajoid uoisos100 pue Buless ‘Buireubaidwi 1oy ‘|any sexung

Ul sjusuodwod se ‘sedueulny 1selq ul sjuabe Bulonpas se pasn

aq os[e Aew Aay] "Yoe|q UOCQUED PUB BUSDBIYIUE SB UYONS S9OUBISNS
JBYJ0 JO aInjoeiNUBW BY} Ul pasn Ajulew ase saoueisqns ay |
‘uonoejoid uolson0o pue Bujess ‘Buireubaidwi oy ‘jeny Jexung

ul sjJusuodwod se ‘saoueulny iselq ul sjuabe Buionpal se pasn

aq os|e Aew Aay] "yoe|q UOQJED pUB BUBJBIYIUE SB YONS S9oUBISqns
JBY}0 JO aInjoejNUBW BY} Ul pasn Ajulew aie saoueisqns ay |
‘uonoajoid uoisou09 pue Buljess ‘Buieubaidwi 1oy ‘jany Jexung

ul sjusuodwod se ‘saoueulny iselq ul sjuabe Bulonpal se pasn

aq os[e Aew A8y "Yoe|q UOCIED PUB BUSDOBIYIUE SB UYONS S90UB}sqns
JBY}0 JO ainjoenuUBW 8y} Ul pasn Ajurew ase saoueisqns ay|
‘uonoajoid uoIsos100 pue Buless ‘Buireubaidwi 1oy ‘|any Jexung

ul sjusuodwod se ‘sadueulny 1selq ul sjuabe Bulonpas se pasn

aq os[e Aew Aay] "Yoe|q UOCUED PUB BUSDBIYIUE SB UYONS S90UB}Sqns
JBY}0 JO aInjoBNUBW 8y} Ul pash Ajurew ase saoueysqns ay |
‘uonoayoid uoisou09 pue Buijess ‘Buieubaidwi 1oy ‘jony Jexung

ul sjusuodwod se ‘sadueulny 1selq ul sjuabe Bulonpas se pasn

aq os|e Aew Aay] "yoe|q UOQJED pUB BUBJBIYIUE SB YONS S9oUBISqns
JBY}0 JO aInjoejNUBW BY} Ul pasn Ajulew ase saoueisqns ay |

d"0°10%'H%D

a|geoldde jou

qd'S"O°H

ad"O°HID

Yoonad
qd'S"O°H
ad"O°HID

ad"O°HID

vONNIer

ZmIN_vO
O—I?ro

ZmINrO
O_,Iv_vo

ZmINrO
OFIVFO

ZmIN_vO
O—I?ro

NCH®D
owIﬁ_vO

G-8L1-¥0¢

¢-820-99¢

1-€69-Gl¢

6-6G.-9€¢

0-9¥8-1€¢

¢-€G5-10¢

8-709-¢6¢

§-8/¢-96¢

6-G/c-S6¢

¢-£09-¢6¢

/-209-26¢

8-96-G|1

2-£6-96659

c-LEVYEL

8-98-999¢|

9-/6-8G.L

S-69-¥8

£-¢8-01906

V-/1-96616

¢-G1-56616

9-18-07906

G-08-0¥906

youd

wnnoea ‘youd yos ‘youd Buneubaidwi
‘yoyd paey ‘youd epoirose ‘Iepulq
uoabid Aejo ‘yond Jepuiq ‘youd apoue

aleyns (+g)pes| alewolyd (+g)peo

ajepghlow (+g)pes
aleyns (+g)pes| ajewolyd (+g)peo

alewolyd (+g)pea

ale|Axoqieolp

-2 L-auazuaq (|Adoid|Aylew-g)sig

8]0Zeqle) BUBIYIUBUBYY SUSJRIYUY

9]0Zeqle) BUBIYIUBUSYY SUSJBIYUY

8]0ZeqlRe) BUBIYIUBUBYY BUSJRIYIUY

8]0Zeqle) BUBIYIUBUBYY SUSJRIYUY

9]0Zeqle) BUBIYUBUBYJ SUSJBIYIUY

saiqi4 olwela) Aoyeley
ajed||ISoulwN|y BIuodIIZ

ayeydsoyd(jAyig010|yd-g)stiL

ainjeladwsay ybiy ‘Je} [eod ‘youd

(ve mojeA awbid ')
MOJ|9A ajewoiyooyns pea

(vOL pey swbid °|"0) pas syeydins
alepgAjow 81ewolyd pea

8]BWOIYD e

ajereyiyd |Ainqosiig

MOJ-8USDBIYIUE ‘|I0 BUSDBIYIUY

sybil "usip
‘a)sed auadeiyjue ‘|I0 BUBIBIYIUY

UOIOBI} BUBDRBIYIUR

‘a1sed BUBdRIYIUR |I0 BUBIRIYIUY

o)sed susdRIYjUR ‘|I0 BUSIRIYIUY

[0 BUBdRIYIUY

S$8SMN uowwo)

BnwJioH [eolway)

JaquinN N3

JaquinN SYO

wAuouAs

awieN 9ouBISqNg

panupuon

L 31avl


https://standards.iteh.ai/catalog/standards/sist/bf79f336-b6f9-49ab-84e5-5f1776b4981c/astm-f2931-19a

Ay F2931 - 19a

“apIXOL}
WINIWOIYO 10} S8SN By} 0} Jojoy I8}BM UHM BPIXOL} DIWOIYD JO

wnjwoJyd(oxolp)AxoipAyip
‘(*O4D°H) pIoe 2lWolyD ‘WNIWOoIYd0XoIp

uonoeal ay} Jo syonpolid pajelsusb Ajsnoauejuods ale pioe dlWoIydIp YO°HID G-108-1€2 G-6-88// -Axo(o1wo.ayd(oxolp)AxoipAy) sJowobi|o 418y} pue apIXou}
puB 2]WOo.YD JO SI8WOoHI0 pue pIoke JIWOIYIIP ‘PIOE DlWOoIYD 20°%H%ID G-188-9€2 2-89-06G€ 1 -Ax0ipAy ‘(“*O%1D°H) pioe dlwoaydiq winNIWoJyd wouj pajyesausb sploy
"9pIXou} Winjwolyd Bululejuod sisAlejed se sjunowe J9|[ews yonw
ul Jo Juawyeal} aoeuns/Bulysiuy [ejew ‘ejdwexa 1o} 1o} pasn Ajurew
aJe Yolym ‘epIxou} wnjwoiyd Buluieluod sainixiw Jo uoie|nwio €010 8-/09-G12 0-28-€€€1 WINJWOJYO0XOU | apIXou} wnjwoiyd
‘aua|Ay}g0lo|you} pue
Aou] ‘@xu] “Jojyou ‘eusjAyieololyouy
apn[oul suoljelAaIqge [euisnpu| Jew |
¢ @duopjl] ‘eusju] ‘euslAyi01o|yoL |
'SaAISaYpe Ul JuaAjos se Jo sued [ejaw jo Buisealbap pue Bujues|d -2‘1‘1 ‘eusjAyieololyoip-g‘e
10} 8le sasn JayiQO ‘spunodwod djuehio payeulion|} pue pajeuliojyod Jo -0I0IYD-| ‘DlH1 ‘1H1 ‘@usyieoiojyol]
aInjoejNUBW By} Ul S)e|pawlaiul Se pasn Ajurew s| aus|Ayje101o|yol ] €D H% -/91-102 90-10-62  ‘epuojyouy |Aulyyg ‘epuojyoL} aus|Aleoy auajAyigoloyou L
's19s||iu8} ‘saploolq ‘syonpoid a1ed [euosiad ‘sjuepieias
awey} ‘sanisaype ‘ABinjelaw ‘spiny [elisnpul ‘solwelao ‘saliqiy sse|b
pue sse|b u ‘siaues|o pue sjuabialep ul ‘ejdwexa Joj ‘suoneoldde
JO 8pny}NW B apnjoul Sasn "suoinjos snoanbe ul spunodwod awes O°H alelpAy ‘epixoeiday
8U} w0} dpixoeday WNIposip UoIoge 3} pue dReloqesid} wniposiq x*0%N"g €-1¥S-9€2 1-€2-2922} wniposip uoiogena)
Jes|o
J0U SI N3 8y} Ul JN220 AdY} Jayidym Ing ainjelsll] 8y} ul pauonusw
aJe sasn [enuajod JaylO ‘pawl| sI 8sn siyl Ing ‘sbe jeonkjeue apIX0el}a)
Aioyeloge| e se ||om se spunodwod WNjWoiyd Jaylo JO ainjoejnuew WiNIWoJyd wniposiq ‘eyewoiyosouowl
By} Ul djelpawlalul Ue Se pasn Ajulew S| 8jewoiyd wnipos YOlo%eN G-688-1€2 e-11-GL./ wn|pos ‘eyewoJyd wniposig 9JBWOIYd WNIpoS
apixo-eyday wnjwoiydip wnissejodip
‘Aydesboyyjoioyd ui Jusbe Buisipixo ‘lIA]Jerewolyolp wnisselod ‘erewolyolq
se pue sjuabeal Jayjo Jo ainjoejnuew ay} ul ‘aremsse|b Alojeioge) jo wnissejod ‘eyzedoT ‘eyewolyoip
Buiues|o Joy uabe [eonAleue Aiojeloge| se ‘Jueplow oixa} Se pasn wnissejodip ‘ejewolydiq wnissejodip
Jayuny si 3 "s|eaw jo Bueod pue juswieal) 04 JoNgIyul UOISOLI0D SE ‘Jles wnissejodip pIoe d|WwoIydIp ‘Hes
pue BuunjoeiNUBW [B}JOW SWOIYD IO} PASN S| 8jeWOIYDIP WNISSE}0d 20%10°%y 9-906-1€2 6-0G-8/// wnisselodip [“0%ID%H] ploe olwoiyd 9]BWOJYDIP WNISSe0d
Jes wnissejodip pioe ojwoly) ‘(ssejod)
ysejod jo arewoiyn ‘(JA) @rewoiyd
uabe [eonhfeue se Aioyeioqe| ayy ul pue syuysiuawbid wnissejod ‘eyewolyd wnissejod
JO 2injoBjNUBW By} Ul ‘sojwelad ul Jusbe Bulnojod e Sse ‘sajixa} |esinaN ‘eyewolyodoouow wnissejodig
pue s|eojwayd ‘sjuabeal Jo ainjoejnuew 1o} ‘sjelow jo Buiyeos pue ‘ajewolyoouow wnissejodiq ‘elewoiyo
Juswieal} Jo} J0JIgIYul UOISOLI0D B SB Pasn S| 9}ewoIyd Wnisselod YOID%y S-0vL-282 9-00-68.. wnissejodig ‘eyewolyd wnissejodiq 9]eWolyd WnIssejod
'slasi|iue} ‘saploolq ‘syonpold aied jeuosiad ‘sjueplelal ajeipAyeluad xeloq ‘yes
awey} ‘sanisaype ‘ABinjelaw ‘spiny [elsnpul ‘solwelad ‘saliqy sse|b wniposip ‘pioe ouoq ‘eyelpAyessp xeloq
pue sse|b uj ‘sisues|o pue sjuabialep ul ‘ejdwexa Joy ‘suonyeoldde 0O°HS“0"g%eN e-$0-6212) ‘areipAyeiuad ajelogelia) wniposiq
JO @pniNW B 8pn|oul S8s "suUolN|os snoanbe ul spunodwod awes Z0vg%N -H-0e€1 ‘snolpAyue ejesogelia} wniposiq snoipAyue
BU} WO} SpIXOE}daY WNIPOSIP UOIOGES} pue Sjeiogesid} wniposiq O°HOL-“0"g%eN -0vS-Gle ¥-96-€0€ 1 ‘ayespAyeosp ejeioqests} wNIposiq ‘ejeiogesia) wniposig
‘syonpo.d Jayjo
pUB SOPIOIOBSUI ‘SI9SI|ILG) ‘SOAIIPPE POO) ‘SOI}OWSOI ‘SUBIOBJUISIP
‘syured ‘sjuepJelas awey) ‘sojwelad ‘sselb ‘spinyy axeiq ‘spiny
[euisnpul ‘sAoy ‘sanisaype ‘siaues|o pue sjuabialep jo jusuodwod
e sI ]| ‘seiuadoid annentasaid pue ondasiue ‘Buipielal-awel} v-EvE-vE2 L-0G-CLLLL
‘Burouan|jui-Aoua)sIsuod S}l JO JUNOJJE UO pasn Ajgpim S| ploe ouog €0°Hg 2-6£1-€€2 ©-Ge-€1001 ploe ouog
Jles wnjuowwelp poe
‘Juabe jeonhjeue Aiojeloge| pue Juswieal} [elpw OJWOJYDIP ‘BJeWoIydIp WNUOWWEIP ‘Hes
as1Idwod 0} Waas Sasn JOUI “S9|IIX8} JO ainjoejnuew ay} ul Jueplow wnjuowwelp [£Q%19°%H] p1oe o1wolyd
S pue suaaIds dAlIsuUasojoyd Jo ainjoeiNUBW By} Ul 818 S8SN UMOUy ‘9]ewOoIyd WNjUOWWE ‘ayewoiydiq
J9Y10 "uabe Buisipixo ue se pasn Ajurew S| 8jewoIydIp WnuoWWy NEHZ “O°H%D L-ev1-2e2 G-60-68/. wnjuowwy ‘eyewolydip wnjuowwelq 9}eWOoIydIp WnjuoWWYy
‘Buneaulbus |IA10 Ul sjusbe Bunnoib se pue sasodind yoseasal
1o} s|ab epiwejhioeA|od jo uonesedaid ay) asudwod apiwelhioe
Jo sasn Jouly “Buisseso.d Jaded pue uswiesal) Jojem alsem Ul
Jeinoiped ur ‘suoneolidde snouea ul pasn ale yoiym ‘sapiwejfioeiod
Jo sisayjuhs ayy Joj pasn AjaAisnjoxa jsow|e s aplwelhioy ON°H®D /-€/1-102 1-90-6/ aplweus-g-doid aplwe|Aioy
S9SM UOWWOD  BINWIOS [eOlWBYD JaqwnN N3 JaqWINN SYD wAuouis aweN aoueisgqng

panuuon

L 371avl


https://standards.iteh.ai/catalog/standards/sist/bf79f336-b6f9-49ab-84e5-5f1776b4981c/astm-f2931-19a

Ay F2931 - 19a

'syun Jamod (Aouabiawsa)
Areyjiw ul |any se pue sa|dlyaa aoedsolae 1o} Juejjadold e se pasn

os|e sl }| "s|ediwayd Jo Bujuyyes pue uolONPaI [B}dW IO} pue Juswieal} $-26-21201
J8)eM Ul JONQIYUl UOISO.LI0D B Sk ‘suoljesuawA|od ul Jawouow 2-10-20¢€ Ge 1eanAxQ(*HeN)apupAY
B SB ‘SaAljeAlap auizelpAy Jo ainyoejnuew 8y} Ul aelpawiaiul Sy N"H 6-711-902 8-/G-€08/. uabouIN ‘euixona {(jany) 04H ‘0*H auizeipAy
LLZ J8Z1dhues
usyse (1L10-20) IMlelp ‘pioe olreuyiud
{(s1owos! paxiw) areeyyd (jAospun
‘iAuou ‘|Aidau)ia {(dNNHA) srereuyd
(1eaull pue payoueiq-LL-“0)IAdeIq
‘ajereuyyd-112-1Q ‘d LA dLLL
‘1989 ajefeyiyd Jeaul| pue payoueiq slaiso |Aye
YQ9HeD (L1-20) erereyyd 1Axrelq “eyereuyiyd Jeaul| pue payouelq |-L0-1p
"sBuiyeod pue saaisaype ‘weoy ‘OAd ul Jesionseld sy -YO"*H%ED 9-¥80-142 ¥-2v-G1589 IA1e-(payouelq pue sesul))-|L-“0-Ia ‘proe oljAxoquedipsuszuag-g‘ L
MO||OA WNuUoNS
‘(IA\) 8fewolyd WNRUOS ‘MOJ|BA UowaT]
*10}09s Buieod sjoIyaA ay) Ul pue deaq ‘ge mojjeA wawbid ‘1’0 ‘(L:L) Hes
wnjuiwinfe pue [99)s Jo 10}08s Buleod (100 8y} Ul ‘10}08s aoedsolee WINUOJIS-0XOIPOJR[OIp WwniwoIy) “(1:1)
/ OlineuoJae 8y} Ul pasn sainixiw Buiyeod ul Jo}giyul UOISO0LI0D SY Y0IDIS 9-2v1-262 2-90-68.. Jes wnpuosls ‘(YOID%H) pioe olwoly) 91ewolyd WnHRUoS
olelo0L
JjoueyiaAxoyie ‘1eise |AyleAxoyle-z
‘pIoe 01190k ‘y33-Z ‘9leleoe Jayie
‘SoAIsaype ajejfuoeoueho Jo ainjoeinuew 8y} JAute ouow |09A|6 ausjAyle ‘ereleoe
ul 8eIpawlaiul ‘Apsnpul [eoiwayd ay} ul pue sbuieod ul JUSA|0S SY €0%'H%D 2-6£8-€02 6-Gl-1LL  |09AI6]Ay)T ‘ereleoe ‘-Axoyie-g ‘loueylg aejaoe |AyahAxoyie-g
-Axoyie-g ‘loueyiq
"aleIpaWIalUl [BOILBYD PUB JUBAJOS SE pasn Ajulely 0°*H"D 1-¥08-€02 G-08-0LL ‘3393 “auyie JAyteouow [09A|6 susjAuye joueyieAxoyig-z
-Axoylew-g ‘joueys ‘IND3
's|any 1o} SAIIPPE puUB djelpawIaiul [BOIWBYD ‘JUSAJOS St pasn Ajule|y 208D 1-€12-€02 $-98-601 t1ayie |Ayiewouow [00A|6 susjAyle JjouByloAXoOyIvIN-2
"9AIIPPE Pasy) pue ‘uolsaype Jaqgni ‘sehp ‘sjuswbid jo
uononpoud ‘sAoje ‘Juswieal) adepns ‘siedjwayd Jayjo jo uoponpoid
apnjoul Aew sasn Joully sisAjeyed jo ainjoenuew ayy ui pasn Ajuep Y000%°H"D 8-GG/-002 1-8-LL (everooe)Ip yEqOD ajejeoeIp (I) Heqod
*(343 180D punoJb ui) uoisaype pue
‘sjuswBid Jo uononpoid ‘s|edjwayd Jaylo o uononpold ‘eAlppe pas)
apnjoul Aew sasn Jouly "SisA[ered jo ainjoejnuew ay) ur pasn Ajurepy €000D -691-802 1-6.-€LS aleuoqied (]|) yeqod
'seliepeq pue Juswiesl)
aoeuns apnjoul Aew suoneoldde Jayun4 "sisAejes Jo ainjoejnuew
BU} pue S[EDIWBYD JaYj0 Jo uononpoid ayy ul pasn Ajurep 90%N0oD 1-20t-€€2 9-GO- v 10} ayespuip (11) Heqod
'SI9Y10 pue 4az|jiusy |10s ‘Juawalddns
pooy} [ewiue ‘sauapeq ‘(A1enod ‘sselb ul) Buisunojoosp ‘sjuawbid jo
uononpoid ‘uoiuanaid uolsolod ‘(Buneidoilosle se yons) sjuswiealy
90BUNS ‘SIaLp pue sisAjeled jo ainyoejnuew apnjoul Aew suoieoldde
Jayung "s[eojwayd Jeyio jo uononpoid sy ul pasn Ajure S"0°HoD 2-vee-eee €-Ev-v2loL ‘(1:1) yes (+2)ieqod ‘pioe ounyng ayeydins (1) ¥eqoDd
S9S) UOWWOY  BNWIo4 [edlway) JaquinN N3 JaquinN SYO wAuouAs awepN 9ouelsqng

panunuon

L 31avl


https://standards.iteh.ai/catalog/standards/sist/bf79f336-b6f9-49ab-84e5-5f1776b4981c/astm-f2931-19a

Ay F2931 - 19a

EETRI
Jaqqgnu pue syul ‘sbBuieod ‘seaisaype Ui Jusuodwod e se pasn os|y
‘SjueloRNS 9jejAxoyls Jo pue suoneledaid JawAjod Jo ainjoenuely

‘|lo} wnuiwNje pue
slawA|od ‘Jaded jo uonelojod pue Buloope) 10} SBAP JO ainjoejNUE

'syul Bunuud Buipnjoul
‘saysiuien pue sianboe| ‘sjuied pue sjeuslew ouswAjod ul Jesionse|d

'suisal Axodas Jo} Jauspley se ‘sjueld Jamod Jesjonu uj suisal
obueyoxs uol Se aJe Sasn JoUI\ "S92UBISqNS Y10 JO ainoejnuejy

‘Buiyeod aoedsolse / onneuoloe pue Buieod BdIYaA
*Buiieod 8|1y
pue ‘Buieod 100 wniuwn(e pue [98)s ‘Buieod aoedsolee /onNeUCIdY

‘sslsnpul Buiieod wnjuiwne pue ‘|esls
‘90edsS01oB/01INBUOIOR BY) Ul JUSWIEaJ} SOBUNS [BloW O} SaINIXIW U]

syul Buiuud

Ajrenuajod pue sbuieod ‘syjuejeas ul pue DA Ul Jasionseld sy
Jusbe

Buiseaibop se pue Jenowal ysiuliea pue juied ‘JUsAjos se pasn

sem )1 ‘1sed ay} U] Jswouow se pasn osfe s }| ‘sjonpo.d [einynoube
pUB SJUBA|OS PaJeULIOIYD JO BINjoBINUBW BY} Ul S)elpawla|

‘s|eojwayoolbe pue sieonacewleyd ‘Buissaooid
[eojwayooed ‘Alysnpul J0}oNPUODIWSS Ul SE ||oM Se ‘ainjoejnuew
juswdinba ojuos309|8 o} ‘syonpoid Bujues|o ‘sBueod Ul JUBAIOS SY

ONNIﬁ_vO

ON°H*D

wOWFI¢FO

X(O°HO"'N“H®0)

mCNNFOwI‘_O

10€/2YO°HIO
N_.Om‘_o

€10 °H €0

ON®HED

¢-9¢¥-902C

1-€96-102

9-¢le-¥0c

1-9€0-00S

0-811-95¢

8-6¢€-¥€C

2-99€-9v¢

1-8G1-9/¢

1-981-¢0¢

1-8¢8-cle

6-99-071

0-170-06

8-¢8-LII

¥-0L-¥12Se

S-18-€9961

6-98-€01H1

9-68-€19¥¢

9-68-8881L

-81-96

¥-09-¢/8

-(IKingiAyewenel-g gL 1)-¥ ‘lousyd
‘lousyd(jA-g-ueyuadifylown-v'y2)-¥
aulweuazuagAxoylaw-g

‘-Axoylew-g ‘sulweuszuag
areeyyd (jooA|BiAuew)sig
‘arereyiyd (AyreAxoyrew)ig

J9189 (JAyteAxoylawg)siq

-2‘1 ‘proe oljAxoquedipauszuag-g‘ |
VAN epnio ‘epesb [eoluyos) ‘vamw
‘YaWd ‘€ValN duswAjod ‘euiweuszuaq
yum JawAjod ‘epAysprewsoq
apixoipAyip

WINIWOJYd(0X0IP)OpIXOIp ‘OuUIZl]
‘9JeWOIYD JUIZ ‘BJBWOIYD JUIZ Jiseq
‘apIX0IpAY ‘81ewolyd duIZ ‘91ewolyd
Axoay81 ouI7 ‘erewolyohxoe.ial

ouiZ ‘(8(HO)(*010)suZ)

apIXoJpAy a1ewolyd oulz

[enuapuod

ale SaWeU apel} I8ylo ‘D 18W000y
‘9JBWOIYOSH] WNjWoIYdlq ‘9yewoiyd
(1) wniwoiyn ‘eyewolyd d1woIyD
‘aewolyoLy (+g)wniwolyolg ‘(e:g) Hes
(+g)wniwoiyd ("OID®H) pIoe dlWoIyD
dHIa ‘ereeyiyd |Aideyosnq ‘erereyyd
IA1v-(Peyoue.q)-g-°0 ‘erejAxoqieolp
-g'1-euszuaq |A|v-(peyouelq)-g-°o
‘uupAyololyou

‘€01S€ OSN ‘unpAyoiolyouy

1A190A1D ‘uupAyoiolyou 10109419
‘apuojyouy Al ‘-010lyoul-g‘g‘L ‘euedoid
2eeL 1S

N 101Ad

anjosewleyd

¥6S¥ OSN

dIAN

auopljouAdiAyeIN-N
wejoejolAinglAyoN-N
auopljouAd-g-IAuBIN-N
auoulpljolAd-g-[AyleN-N
aulpijosiAdoren-z-IAuleN-N
wejoe|olAing-A-|AyIBN-N
auopljosAd-n-|AyreN-N
auoulpljolAd-n-|AyleN-N

LELO N

1002 Hsodosol

101Ad-IN

| Xx3j0sby

auopljouAdiAyIeN-|
auo-zg-uejuadojohoezelAyio - |

‘“JAyrew-| ‘auoulplioliAd-g

(Jousydif100-18l-t)
‘lousyd(iAingiAuiowens] -e‘e‘ L L)-¥

auIpISIUY-0 ‘BulluBAXOUIBN-2

areeyiyd (IAurehxoylew-g)sig

(VA [eaiuyoay) auljiue yum sjonpoid
uofjoeas ouswobio ‘epAysplewo

9pIX0IPAYLIO0 81eWOIYD dulZejUSd
ojewoIyd
-p81eOUIZIPOXOBID0AXO0IPAY WNISSBI04

(812WOIYD)SL} WNIWOoIYDIQ
you-20

‘s19)s9 |A¥|e payoueIg-8-90-Ip
‘ploe ollAxoquedipauazuag-g‘ |

auedoidolo|youy-gg‘L

auopljouAd-g-lAyrew- |

S9SN uowwo)

BINWI0H [BOIWBYD

laquinN N3

J3quINN SYO

wAuouls

QWweN adueisgqng

penupuoy | 379VL


https://standards.iteh.ai/catalog/standards/sist/bf79f336-b6f9-49ab-84e5-5f1776b4981c/astm-f2931-19a

Ay F2931 - 19a

'9SN UBI|IAID IO} SI0}eUOISP PUB S8IAP
pajenioe Jopmod ‘sojuyos}0JAd UoIUNWIWE Ul 818 SBSN UOWWOD

Jeuldl| ‘8]euldiosaloiiuL}

peaT ‘ejeurol) pea ‘eyeuydAls

pea ((L:1) yes (+g)pes| ‘-omuuy

-9'pg ‘lourdiosay ‘-[(-g)oyeuydAs]

‘pesT i-0IHUL-6'8°9-0IPAUBPIPE S
‘auall-/‘s'(6) | -euou[} g glofoAoiqequinid
-g-exolg-y'g ‘erejolp-¢‘ L-suszusqoJjiull
-9'v'z (+z)pea ‘(L:1) yes

(+2)pes| -oul-9'y g ‘|oIpauszZUSg-E* |

JBUYIO "UOHUNWWE Bjjl4 pUB B1qIED |[ews Joy sowud e se pasn Aurep ad *0 °N H %0 0-062-6€¢ 0-b¥-GbeSL  ‘epixolp susjAusyd-w-oiuli-9‘y'z pes| areuydfs pee
'S90IABP 01UYDB}0JAd Ul Jojeniul se pue sasn Aseyjiw
PUE UBIJIAID UJOQ 10} SIOJBUOIOP Ul J8}S00q 10 Jojeriul Se pasn Ajurely ad °N L-2¥5-9€2 6-9v-Fevel  opizep (+g)pes {(2(°N)ad) epize pean apizelp pee apize pesT
auUOUBINJOZUBJOS|
-(He) L-(AusydAxoiphy-v)sig
-€'¢ ‘oplreyyd(jAusydAxoipAy-y)sig
-g'¢ ‘oplleyyd(AusydAxoipAy-d)sig-g‘e
‘auo-(Hg) | -ueinjozuag-g-(jAuaydAxoipAy
‘suoneoldde [erpads awos ul pue suoiesedald [eonnaoewseyd ul are -p)sig-g‘e -(jAuaydAxoipAy
sasn Joul ‘(suoinjos Joyedipul Hd) jusbe Alojeioqe| se pasn Ajurep YOY*HO%) /-¥00-102 8-60-2/ -p)sIg-g‘e ‘euoueinjozuaqos|-(He) | ulgeyydjousyd
aueyiaw(jAuaydolojyo-g
-oujwe-)sig ‘eueyiswiAusydipoulwelp
-¥'p-010|ydIg-£°¢ ‘duljiueipausiAylow
-¥'y-010|YdiQ-2‘g 'V sulwesig -010|yd
'S90UBISONS J9Y10 JO ainjoejnuew Joj os[e pue sajoe Jawkjod -ZlsigeusjAylow- #'y ‘euiweuszusg |
J0 uononpoud ay} Ul pue suisal ul Juabe Buuno se pasn Ajurepy 2N %0%'HE D 6-816-202 Y-¥1-101 ‘[ouueosojyo-glsigausiAyiow- 44 -ausjAylaw- 44-010|YdiQ-.2°‘2
'slanowal yu pue siadduis jured ‘swiiy apiwiAjod aplweueyis|Aylewiq
“aded uonejnsul ‘sbuieod |euisnpul se yons syonpold ul pue -N‘N ‘@relooe aplwejAyiawiq ‘ovNg
‘JusBeal se pasn os|y "Bulyio|d o} saiqy Jo uononpoid By} Ut pue ‘YYING ‘VYING ‘Opiwelfyiewipieoy (ovwa)
$90UBISQNS SNOLEA JO dInjoBjnUBW 8y} Ul Ajuliew ‘JUsA|0S se pasn ON®H "D -928-702 G-61-/21 “lAylewIp-N‘N ‘eplwelaoy aplweleor|AylowIp-N‘N
ojeuasie pes| ‘ajeussie
‘s|ejow snojoaid jo abuel e pue (11) pee ‘ereussielp (+g) pesjuL
pes| ‘4oddod jJo ainjoejnuew 10} S[euslew mes xa|dwod ul jJuasald €9d®0%sy G-6.6-222 8-16-/89¢ ‘(e:2) yes pes| ‘("OSY®H) ploe dluasiy ojeussielp peaju]
ejeuasie wniojeou}
"9pIXO0L} JlUSSIEIP 8INjOBNUBW O} PUE [elow ‘9]euUaSIBOYLIO WNIDJED {}BeS WNIojed pioe
uajjow ay} woJj [9xo1u ayendioald oy pasn os|y "Buiuljes pes| pue olUssIy ‘ejeusstelp (+g)wniofeou] (g:g)
Jaddoo Joy Ajurew pasn ale jey; sjeusyew mel xajdwod uj Juasaid 80fensy S-$06-1E2 L-v¥-8217 Jes wnoed {(*OsyeH) pioe oluasiy ajeuasie wnioen
‘Juabe Aiojeloge| se pue SI0}oNPUODIWSS JO SINjOBNUEBW 8U} Ul pasn ploe ojuasIeoyuQ
0S|y 'spJeoq Hnauo pajuud pajeulwel jo uononpold ul pue (Jusbe (5002 DVdNI) dlUasIeopIX00PIXOIPAYL}
Buiuy) yow sse|b olwesad woiy sajqgng seb anowsal o} pasn Ajurep YOPHsY 6-106-1€2 -668-8/// ‘pioe olussie ‘(Y*OsyeH) pioe oluesly ploe oluasly
(Ansibas
‘SYO Ul peisjep ybnouie L-6€-6£62
‘8-0£-1€9¥S ‘8-98-¢66-0. @SN Ul ||is
slaquinu Ansibas Sy9) ‘ewAbiplAyia
‘[eueyreAxoyiow-g]sighxo
- 11 ‘(Auehxoyiew-g)siq ‘Jeyla ‘|onaqied
IAyewig Jeyie (IAyeAxourelN ‘2)ia
‘gUBUOUBXOM | -8°G‘Z ‘DueyoAxoyiaw
-L-(AxouseAxouteN-2)-z ‘10oAIBIpIAyIewIq
'sjonpo.d “JayielAyrewip|ooABusiAylelq
2JeD 9AIJOWOINE pUE S|an} ‘saAisaype ‘sjuejeas ul Ajqissod pue ‘INAD3AA ‘ewAibiq
‘sajhjo1109|8 A1ayeq Joj JUBA|0S se pasn os|y ‘suoieoldde jo Ajeuea ‘aueyia(Axoyrehxoyew-g)-g-Axoyrow- |
apIM B U] [BOJWBYD $S8204d 1O JUBA|OS UOlOeal B Sk Ajuewud pasn €0Y'H%D v-$26-€02 9-96-111 ‘-Axoylaw-gJsighxo-,1 ‘| ‘eueyiq Jayie (JAyrehxoyiaw-g)sig
oa3-e't
'sasnpul [eonnadcewseyd pue “30Q-g‘1 ‘eusjAyivololy ‘apuolyoIp
[eOIWAYD Ul JUBA|OS SEB SBSN JOUI\ 'S9OUBSUNS JBYJ0 JO ainjoejnuely 0 YH %o 1-85-€02 2-90-201 aualAylg ‘-olojyolp-g‘L ‘eueylq auey}e0Io|ydIg-g‘ L
S9SN UOWWOYD  BNWio4 [edlway) JaquinN N3 JaquinN SYO wAuouAs awepN 9ouelsqng

panupuon

L 31avl


https://standards.iteh.ai/catalog/standards/sist/bf79f336-b6f9-49ab-84e5-5f1776b4981c/astm-f2931-19a

Ay F2931 - 19a

‘UolN|OS U 1SIX8 (se10ads [esnau) YO4d pue uolue-O4d Yioq

se A|qesBueyols)ul pasn SewsWos a1 YO-4d Pue O4dV ‘1selaiul
Arewud jo s|nosjow 8y} si uojue syeourjoooionipad ayy ‘UenemoH (|
-92-G28¢ HequinN SYD ‘O4dY) eleouejooionjyeospejuadwniuowwe
‘}les wnjuowwe syl se pasn pue paonpoid Ajurew

SI'YO4d Pue ‘sies sii pue YO-d 40} aweu dnoib e se pasn si yO4d

‘aINjoBNUBW [BOIWBYD [BLISNpUl
10} pre Buissaooid paywi| 8ys e se pasn si Jaonpoid 8y} Ag pjos
JINAD3 ays jo Aolew abie| ay] "s|eoiwayd [euisnpul JO Uole|NWIo)
10 alnjoenuew 8y} Ul pre Buisseoold 10 JUBA|0S B Se pasn sI JNADT
‘spinjy @yelg ul pasn aq 0} papodal usaq sey

awA|Bu) "saseb jo Buiues|d feuisnpul 8y ul spinby Buiqiosge jo ued
se pasn os|e s| awA|Bu] *(sareuoqsed |Ayjelp Jayjo pue) sjeuoqed
JAyrewip Buisn suoioeal uopelAylew N0 ALed 0} JUBA|OS B Se pasn
pue apupAyosoq wnipos Buisn suoloeas UOIONPAI 10} JUBA|OS LUl
ue se pasn osfe s| awA|Bl] ‘siewAjodolon|4 pue uopa] jo Buiyole
1o} pasn ase awA|bl} Ul suoisiadsip [elaw Ijexje pue awA|bu} ul Ino
palued g ued S[ejaw Ijeyje BulAjoAUl suooeay ‘suonoeal-uole|Aye
pue -uononpal ‘-preublib 10} JUBAJOS pBUl Ue Se pasn sI WA|BL]

‘ayeuydAls pes| pue apizeip pes| 8| AIsojdxa Ue s| souelsqns 8y

CON®*4AN"H®D ¥-02€-€2¢ 1-92-G28¢ 04dv
‘aueylaAxoylowiq

-gv {2509 DSN ‘ewA|Bouopy

dJaye [Aylewip 10046 ausjAyiaouo
SINININ @AJ0SIH BWA|D ‘Jayie

Ayrewip 100A1D teyie [Ayrewip susjAuig
‘anjoso|e) Aylewiq (1auie 100416) JNG
‘JNQieuexayexoig-gg eyle |Ayewip
‘loipaueyig-g‘ L ‘durylRAXOyIBWIQ

-2'1 Heyie |Ayrewip [00A16 suslAyig

‘ANAaD3 -Axoyrewip-g‘L ‘eueylg

°0°*H"D 6-76.-€02 P-12-0LL

0099
OSN ‘ewABuyAyIe N {NLIN 8A0SIH

‘v sWA|D (-(AxoyleAxoulew-g)sig-g‘ |
‘auBUIT ‘DLING ‘191 48Ul Insuy ey
[Aurewip [00A16 ausjAuieuL INADIL
‘owA|Bli] ‘euedspopexoelis)-|1‘g8‘G‘e
ajesold (j))pea ‘yes (+g)pes| ‘proe oudld
‘Jes (+g)pes| ‘-onuLl-9'y‘g ‘lousyd
i-(Axojfu01d)siq ‘pea ‘(erejouaydosyuny
-9'v'2)siq (+g)pea (1:2)

Jyes (+g)pes| ‘-oul-9'p'Z ‘loudyd

YO®HED €-116-€02 Z-6v-2hl

aqd" 0 °N "H?'0 2-5€€-622 L-¥9-22%9

(04dv) ereouejo
olonjjesspejuadwniuowwy

(anaon3) seyse |Ayrowip 00416
augjAyle ‘eueyleAxoylawig-z‘|

(ewAiBuy ‘3NaDIL)
aueyis(AxoyrehxouyleN-g)sia-z‘ |

ajeloldip pea

S9SN uowwo)

BINWIoH [eOIWBYD JequinN N3 JequinN SYD WAUOUAS

QWweN adueisgqng

penupuoy | 3719VL

o
—


https://standards.iteh.ai/catalog/standards/sist/bf79f336-b6f9-49ab-84e5-5f1776b4981c/astm-f2931-19a

Ay F2931 - 19a

‘adoin3 punoJe suonnysul

Buiyoes} pue sauojeloge| Jo spuesnoy; Alqewnsaid ui (eueioeq
ansod welb woly aanebau weib ysinbunsip o} urels se ‘ojdwexs
J0}) seuojeloge| [BOJUI[D PUB [BIJOIOIW Ul PasN S| € 19]0IA dlseq

‘1'0 ‘@dowlayun4 “(pinbi e jo Ajiqisia 8yy @rosdwil 0} pasn S| Ynisahp
21oym "9'l) Joxylew B Se pue (JniseAp 8y JO UONN|OS Jatem joy

e ul uoisiewwl Aq paAp sjueld paup) swueld/siemoyy paup jo Bulurels
‘(1oded peyeubasdwi uiyl e o} paidde pue xem uj papuadsns s|
ynisahp alaym) siaded uogied apnjoul sasn ynisaAp Joulp “Buunojod
Jaded Joy ynisahp se pue suad |[eq ul pue siajuld 1o} sebpuued

u paijdde yui u 8Ap e SE ale g 19|0IA diseg '|'D JO sasn ulew ay |

- senbojowoy syl pue ¢ 19|0IA
olseq, Buiurejuoo syul uad juiod |[eq 3oe|q pue aniq JO %08 punole
yum ‘9z enjg oiseg urejuod Aew syui uad juiod |jeq %oe|q pue aniq
‘(0102) ‘Ie 1@ rewua 0} Buipi0ooy “sjuswbid pue ‘syul juids ‘(proe

olea)s 10 219|0 Ul payaw ‘000z ‘1eAe| pue Jaussan) o} Buiploooe)
syur Bunuud ul ase ‘gg an|g oiseg Bujuieluod (ynisakp) syonpoud Joy
‘/(2102) xepu| Inojo) ey} ul seluedwod Aq paisisibal sesn |enusiod
Buowy ‘suawbid pue ‘sjuied ‘saAp ‘syul ul pasn s 9g an|g oiseg

ENIDEH%D

ENID®EHEED

apuo|yo auljiuesoseledjAyiowexaH
‘apuojyod auljiuesol-d-jAylewexay ‘19]0IA
JAylewexaH ‘Ys 19|01A ydeiboioaH

‘H 18J0IA 0J08H ‘UsnajonuUsD)

pronuey) ‘wisAenUBL) g 18|0IA

UBUSY) ‘19|0IA UBHUSKY) {[eSIB)udn) ‘dSN
19/0IA [BISAID eoluyos) 18J0IA [e1shiID
'€ 19I0IA dIseg {8pHOJYD ‘wniulwi-L-usIp
-G‘g-exayojohojAylawip
-N‘N-{auepiiAyiow
[IAusyd(ouielhyiowip)-visig)-1
(1:1)epuolyd “-Ayrew-N-[auspliA-|
-uaipexayoloAo-g‘z-[ausjAyiow
[1Ausyd(ouiwejAyrewip)

-yIsIal-v]-N ‘wniuiweueya|y

‘9puojyo wnjuowwejAyiawip
[ouspl|f-|-usip-GZ
-exayojoho[auapifipAyzuaq
(ounwejAylewip)sia-y*y1-v]

og

an|g aind BLOIA ‘g en|g aind elooIA
‘g4 enig BUOWIA ‘X on|g BUORIA

‘VSg enig BUOJIA ‘Sg enig BUOWIA ‘dg
an|g BUOWIA ‘SyOy 1O Ng enig eHOIA
‘Ng enig BUOWIA ‘Hg @nig BUORIA Vg
an|g BUOIA ‘9puojyd g njg BLOIA
‘£GE g @n|g BUOIIA ‘gz enjg BuoloIA
‘an|g euoIA ‘on|g auaydoiual ! anig
BLOJIA IABY ‘g @n|g BUORIA INSH ‘92
an|g |Aioemo ‘g7 en|g eloloIA aseqqi
‘g en|g euololA 00epiH g en|g 0108H
‘09 enig oxe|4 ‘0€9 enig oxeld ‘g enig
BLIOIOIA OISEQS00AQ ‘MY @n|g disequo)
‘g en|g 8uIzooey ‘SHovY 'O ‘8

an|g HM-D ‘enjg BUOIIA 10IA0SE] ‘79
an|g |Auoseg ‘09 an|g |Auoseq ‘g an|g
BLOJIA Olseq ‘g an|g diseq ‘9g ‘enig
oIseg /G anjg O |0zeseg ‘an|g BLOOIA
)16 ‘Hg enig BUOIA uszly ‘g anig
BLOIA DAY ‘g en|g BUOIA ‘8pHOJYd
-|JAyrew-N-[auapllA- | -usipexayooAo
-G‘g-[ausiAyrew(|Ausieyiydeu-|
-(oulwejAuayd)-1[jAuayd(ouiwelAyiowip)
-pll-p]-N ‘wnjuiweueyisy ‘9z enig
oiseq *|'Q ‘8pHOYD WNjuIWI-|-UsIP-G‘Z
-exayofohojAyrewip-N‘N-{auspiiAyiowl(|A
- L-usreyydeu(ouiwelAuayd)
-vlliAusyd(ourweiAyiowiq)

-vli-¥ ‘(1:1) @puojyd
‘-|Ayrew-N-[auapl|A- | -usipexayooAo
-G‘z-[eusiAyrew(iAusieyydeu-|
-(oulwejAuayd)-1[jAusayd(ouiwelAylowip)
-pll-p]-N ‘wnuiweueyisy

€ I9[0IA diIseg 'O

(epuoyo wniuowwelAyowip
[euepllA-L-usip-G'g-
exayojohofeusiAyrow(jAusyd
(ournweAyrowip)-ylliAyydeu
-L-ouljiue-y]l-¥]) 92 enig oiseq I'D

S9SN uowwo)

BINWIOH [BOIWBYD

9-£56-80¢ 6-¢9-8VS
9-€¥6-61¢ G-9G-085¢
JequinN N3 J3quINnN SYO

wAuouls

QweN adueisgqng

panunuon

L 31avl

11


https://standards.iteh.ai/catalog/standards/sist/bf79f336-b6f9-49ab-84e5-5f1776b4981c/astm-f2931-19a

Ay F2931 - 19a

"sjueuodwod 21uoJ08|e
j0 Buisseooud |9a1-0)-|9ai paads-ybiy Joy sseosoud Buneld onAjoiosle

sjeuoj|ns [Aylew pee ‘yes (|1)pes|
‘ploe oluojnsaueylow| :81ejNg sueyien
pea ‘)es(+g)pes|‘ploediuo)nsaueyiai
{(eweu apen) 44 Hes

pea ‘ejeuoyd|ns sueyiew pea ‘)es
(+2)pes| ‘pioe oluojnsaueye (1:2)

jueulwop 8y} st ABojouyosy Buneld paseq-pioe oluoydinseueyion °3ad °0 °H 0 G-0G/-10% 2-92-0/5/1 ¥es (+2)pes)| ‘ploe djuoynsaueyId| (ereuoyinssueyisw)siq (J|)pes
paulwialepun spunodwod d1udsly Jayun4
(WA3) ereleoe |Auln ausjhyie jo
opew aJe YoIYM SJew 9SI019Xd pUE SSaully Ul Se [[om Se sjew 9jzznd
weoy pue (5002 ‘Vd3 usiueq) sAo} uspoom a1 SA0} Ul painseaw
SBeM }| @SN JBWNSUOD 10} paJalsiBal Jou s apiwewlo} ybnoyyy ON®HOD 0-2¥8-002 1-2L-S. oplwew.lo
uonoely sualAd
paulwisiepun P-€1€-G62 /-25-G6616 ‘youd ‘(sey [e02) sale|isig
uonoely sualAd
paulwIBlepUN G-b0€-G62 G-27-G6616 ‘s|io Aneay ‘(e [200) see|usiq
paulwIelepun $-209-262 1-98-0¥906 slio Aneay ‘(1ey [e0d) sereinsi
paulwielepun $-880-012 G-05-G09 aeleyydifiuadosig
pauluwialepun °0°%g 8-Gel-Gie 2-98-€0€ L apixowy uoioqip {(°0?g) epixo uoiog 8pIX0 dlI0q ‘@pIXoL} uoioqiqg
paulwielepun 6-210-502 0-8L-1€L ereleyyd |Aued-u-iq
‘loueylaw(jAuayd(ouiwejAyiaw)
-pllIAusyd(ouiwelAyowip)
-ylsig ‘-(oulwejAyiow) (loyoore Ay
*Syul Bunum jJo uononpoid pue uone|nw.oy -p-[1Auayd(ouiwejAyrowip) (oulwejAyiow)- - (ourwejAyiowip)
se aie |oyooe |Ayn(ouiwelfyiow)- p-(ouiwelAyiowip)sig- 4y Jo sesn 0 ®N®%H"eD 2-8l2-602 L-1p-19G -p]sIq-n‘n ‘joueyioWaUsZUSg SIQ-7'%)'8 19|0IA JUBAI0S "D
g on|g BLOIA
BUIIOXBAA ‘g4 @seg an|g BUOYIA ‘g
aseg an|g eUOoJOIA ‘eseg an|g BeloIA
‘aseqg 4ag an|g euUOIA ‘oseg vg an|g
BLOPIA - ‘oseg g an|g BUOIA ‘@seg g
anig |10 ised ‘asy0ry "I’ ‘oseg g anig
110 Welug ‘eseg g an|g BLOOIA Usziy
{G9 an|g oseg g askeq ‘g an|g euoPIA ‘(loueyow- | -
‘loueyrow{[|Auayd(ouiwejAyiawip) aua|eyydeu(ouiwejAuayd)
-plsia}liA- L-usreyiydeuoipAyip p-[1Ausyd(ouiwelhyrowip)
"$yul Jo uoponpoid 8y} Ul S| BoUBISQNS BY) JO BSN Ulew 8y O N®®H®ED 8-168-622 0-£8-98/9 -g‘-(ouiwrelAy lewi@)-v) -p1s1g-0"0) ! Bn|g JUBAI0S *|'D
SOSM uowwo)  enwlio4 [eolway) JaquinN N3 JlequinpN SYD wAuouAs aweN aouesqns
panuyuog | 319VL

12


https://standards.iteh.ai/catalog/standards/sist/bf79f336-b6f9-49ab-84e5-5f1776b4981c/astm-f2931-19a

Ay F2931 - 19a

paulwialapun
'saploioasul pue ‘sbuiyeod

Jaded ‘sonewsod ‘syuled ‘seAisaype ‘sjueolqn| ‘sijuepielas ally
‘sjeonnaoewleyd Jo sjusuodwod se pue ‘siswAjod pue sjueoeuns
‘syjuelabuyal se suoleoljdde [eloiowwod Jo AldleA e ul pasn sl YO4d

'safp sueylow|Auayduy
JO 8INJOBJNUEW BU} UI S)eIpawlaiul jJuepodwi Ue S| 8Uoley SJBJUdIN

‘pED| JO UORUIWIBIEP U}

10} usbeal [eonAleue ue se pasn S| Jeje| 8yl ‘Hes dLoJYooIpAY Si
JO 8INjoBJNUEBW BY} Ul 8}eIpaWIS)Ul [eOIWaYD Se pasn osfe ‘sjuawbid
pue saAp Jo ainjoBNUBW 8y} Ul S}BIPSWISIUl [BOIWBYD SB Pasn

(VO4d) 20°'4H®%0

ONZONIN_.O

NZNNINFO

6-L0S-96¢ V-¥6-19026

6-/6€-90¢ }-£9-GEE pIoe dlouejoooionjedspejusd
auouaydozuaqoulwelpjAyloweal

- d‘d ‘auouaydozuaq(ouiwelfyiowip)sig
-d‘d {(auojey)

CLL S 2LL S :daVIN 2inD OssIN

2096 DSN ‘euousydozuagoujwelp
-b'pr-IAyewenal- N N'N‘N ‘euoiey

s J9|yol\ ‘euousydozuaqg(oulwejAylawip
-d)Id ‘dgva ‘euoiey
[IAusyd(ourwelhyiowip-N‘N)-dlsig
‘auoueylaw(jAusyd(ouiwelAylowip-)isig
‘auojey (JAusydoujwelfyiowip-y)sig
‘auousydozuagoulwelpjAylowe.ia]

- ¥y ‘euousydozuaqg(ouiwejAyiawip)sig
- 'y ‘euousydozuag(oujwelAyiowip
-N‘N)sig-+' 1(108°109)
-(oulwejAylawip)sig-#‘y ‘@uousydozuag
‘auoueylaw(jAusyd(ouiwelAyiowip)
-vlsiq ‘-[|Ausyd(ourwejAyiewip)

-1siq ‘auoueyiapy
aueylewlAusydipoulwelpjAylewelia] - dd
‘aueyew]Ausydip(ouiwelAyowip)sig
-dd
‘aueylowjAuaydipoulwelpjAyiowena|
‘oseqel}a] ‘auoidy SJ9JUdIN

paonpay 6206 OSN ‘2687 OSN
128.9¢ OSN ‘eueyiewiAusydipouiwelp
- d‘d-jAyrewenal

- N“N‘N‘N ‘eueyiewjAusydipouiwelp
-'v-IAurewenel - N .N'N‘N
‘auljuelpausjAyloW- v p-lAylewela]

-N N‘N‘N ouBLyow sJa|ydIN

‘opupAy s J9|yolN ‘eseg sJo|udIN
‘oueyjaw(jAuayd(ouiwejAyipwip) -dlsig
‘aueylow[jAuayd(ouiwejAyrowip-N‘N)
-d]sig ‘eueyiaw([|Auayd(ouiwejAyiowip)
-p]sig ‘eueyow(|Ausyd(ouiwelhyiowip
-N‘N)-¥lsig ‘eseq s,plouly
‘aueylow|AuaydipouiwelpjAyiawena)

- ¥y {[eulwreuszuaqgiAyiowip
N‘NIsigeusiAyie -1t
‘[ounuelfyrowip-N‘NIsigeusiAuyeN- ¥
‘oueylow(jAusydouiwejAyiowip)sig- ‘v
‘aueylawjAuaydip(ouiwelAyiawip)sig

- ¥y ‘eueylewlAuaydip(ouiwejAylawiq)
'y {(10Y)

-IpausjAylow-d'd ‘auiuy (10810L°109)
-IAurawip-N‘NIstgausjAuyiew

- ¥y ‘euluy (auluelfyiswip
-N‘N)sigeusjAyiew- 'y -|Aurewip
-N‘NIsigausjAylow- ‘¢ ‘euiweusazuag

§-/20-2¢0¢ 8-76-06

2-696-¢0¢ L-19-101

‘uisip youd ‘(Jey [eod) senpisey

(VO4d) pioe oluejooosonjued

(suousydozuaq
(ouwejAyiowip)sig-»*y)
‘au0}ay] S JBJUdIN

13

(sunjiuelpausjAyiow
- ¥'v-1Ay1owenal- N .N'N'N)
‘aseg sJ9|YoIN

S$8SN uowwon

B|nwJioH [eolway)

JaquinN N3 JAqWINN SYD wAuouls

awieN 9ouBISqNg

penupuoy | 379VL


https://standards.iteh.ai/catalog/standards/sist/bf79f336-b6f9-49ab-84e5-5f1776b4981c/astm-f2931-19a

Ay F2931 - 19a

"1oeJ} [eunsajuionseb ayy ul ueyy Jaybiy si sbun| ayy

ul uondiosge ay) asneodaq Ajurew ‘Bupjows 099eqo} S| 8insodxa Jo
92IN0S J8YlouUY “WNIWpPed 0} 8insodxe Jo 82inos Jofew e s ‘seorejod
pue 8ol ‘yeaym Jenoiued ul ‘pooy paseg-jueld ‘syueld Auew Ag

dn uaye} AjIsea s| wnjwped asnedag “[10S Ul SUOIIBJUSdU0D WNjWped
pajens|e Ajjeinjeu yim seale os[e ale alay} JOASMOH "Uleyd pooy
8y} JO Wnjwped AgQ UOIJeUIWEIUOD BY} O} PAINQLIUOD dABY SBIHAINE
ojuabodouyiue asay] ‘abpn|s abemas pue siaziue) ajeydsoyd
You-WNIWpPED JO 8sn 8y} pue says |jypue| woiy Buiyoes) ‘esodsip
a)sem ajendoiddeul JO s|elS}EW SISBM JO UO[BISUIOUI BU} ‘S|aN} |ISSO}
JO uolsnNquiod 8y} ‘(s|elew Jayio jo Bupaws ay)) sauisnpul [elow
pue saiAnoe Buluilw Wolj UOISSIWS BIA SINDO0 JUSWUOIIAUS Uewny
BU} OJul WINjWPED Jo asesjal ay] "sjuswale asay} jo ABinjelew ay)
jo syonpoud-Ag apnjoul seainos ojuabodolyuy Jeddod pue pes| yum
0s[e Jng dulZ YIMm Pajeloosse Ajuiew SI WNJWPED JUSWUOIIAUS By} U]

“Buiysiuy
|elow Joy sbuireod sapmod Jsysahjod ul s| asn urew ay] "sbuneod pue
suisal ul lauapley e se pasn s| jey) punodwod Axode ue si D11

“Buysiuy
|elow Joj sbuneos Jepmod Jaysakjod ul si asn urew ay] sbuneod pue
su|sal uj lauapley e se pasn s| jeys punodwod Axode ue s Q|91

PO

mOmZmPINFO

wOMZm—INrO

usbuels wnjwpey

uabuels po

poi po

H-OId3L ‘v96962

OSN ‘sereuehoosi |Ap1oA|BL—g
‘ajeinuehoos|(|AdoidAxoda-gg)suy ‘ououy
-(HS"HE H 1)9"'g-duIzeus-s-(|AdoidAxode
-€'2)SI-G'e’ | ‘auoueuIZeL)
-s-|Ap10A|BLI-G ‘" | ‘oreinueAoos! |ApIoA|BL}
-G‘e‘l ‘0191 ‘ereinuehoosi |Ap1oA|Buy
‘auou}-9'y g-aueuizent-g ‘e L[AylowlA
-g-uelIxo-(Sg)IsHi-G'e | pue
auoL-9'y'Z-aueuizel)-g g’ L-[IAyrowiA
-Z-UelIxo-(4g)IsH1-G‘e‘ | Jo ssew uoloeal
-1es “[iAnrewihuelixo-g-(He)lsm-g ‘e |
‘auoMI-(HS 'HE H1)9' v g-auizenl ] -G'e |
22901 ML ‘018 1d dupely

‘01d31 ‘ereinuehoosi (JAdosdAxods)siu
‘ajeanuehoosi (jAdosdAxode-gz)suL
‘ajeinuehoos |Ap1oAIBuL (191 ‘D1D1d
‘$£6692 OSN ‘e1einuekoos [Ap1oA|BLL
-N‘N‘N ‘e1einuehoosi [Ap1oA| ‘euou
-9'v'g-ouizeut-g g L-(IAurewiAuelixo)sii |
-G'g'| ‘euol)-9‘y g-auizel)

-G'€* L-(IAurewA-g-uelixo)su | -G'e’ |
‘ajesnuehoosi ([AdoidAxode-g‘g)sul-G'e’ L
‘p1oe ounueAooslApIoAIBuL -G g’ | ‘auou}
-9'y'g-ouIzeu)-g g’ L -oapAyexay|Ap1oA|Bu |
-G€‘} ‘ouoL}-9''g-ouizeu)-s-|Ap1oA|Bu |
-g‘e| ‘ereinuehoosi(jAdoidAxoda
-€'2)su) feuou} -(HG'HE'HH)9'V'e
-au|zel}-s-(|/AdosdAxode

-€‘2)SUI-G‘g‘| ‘euoulaulzel)-s
-1Ap1oAIBul-Gg* | ‘ereinuekoos |ApioA|Buy
-G‘e‘l ‘0191 ‘ereinuehoosi |ApioA|Buy
{(SIBWOSI-§) PUB D JO UOIBUIWIOD

B) 9UOU}-9'y'g-0UBUIZELI-G'E" |
~(IAurewA-g-uenxo)su-G'€‘L {(O1DL

1O SIBWOS| ¢ PUB D JO UOIIBUIqUIOD

e) -(AyewiAuesxo-g)su-g'e’|
‘BUOMI-(HS'HE HI)9' P g-euize ] -G'e |

wniwpe)

(euoul-(HG HEH )
-9'p‘g-auizew)-g g’ | -[|AdosdAxoda
-€'¢-(de pue sg)lsi-g'e’t) 019.1-d

(euouy-
(HS'HE'H )9 v g-vuIzeu-G'e’ |-
(IAurewiAueiixo)sUl-G‘e‘ L) DIDL

S9S() UOWWOD

B|NWLIOS [eoIWay)

wAuouis

awep ooueISqnNg

8-cGl-lec 6-E¥-0vv.L
0-00¥-€cv 9-v/-€9969
€v15-6lc 6-¢9-1Sve
JoquinN N3 JequnN SvO
panupquoy | 379VL

—


https://standards.iteh.ai/catalog/standards/sist/bf79f336-b6f9-49ab-84e5-5f1776b4981c/astm-f2931-19a

