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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.
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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.
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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.
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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 Chrom atographmum&mis
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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.

Full document details: ASTM F2931-19a

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 Lgst of substances of very high
concern for Authorisation, https://echa.europa.eu/ca oeum en*s

Document Sharing Hub


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

75
*(juswdinba ssao0id et
Jeuisnpul pue sbuipjing) uoioajold ail ul pue (Aysnpul eoedsoliee c
/eldlle pue aAjjowolne ay} Joj Juswdinba ‘quswdinba pue saoeuiny Q
leuisnpul jo uonensul) suoneoldde [euisnpul Ul Aj@AISNoxe Jsowle salql4 olwel
‘uonie|nsul ainjesadwal-ybiy Joj pasn ase saiql dlwelad Aooeljey 9-00-v¥82¥ | SNO3IYLIA Alojoelyey e1edl|isoulw
*(sseo uj sbequre 1oy ‘ajdwexs Joj) sainixiw dAISO|dXd JO dinjoeNUEBW -
ay} Joj uabe Buizionseld-buiziuiye|eb se pasn osje s| aouelsqns ay | (&)
‘swieoy aueyiainhjod a|qixaj} JO 8injoBjNUBW BY} 10} PAsN SI YdIym 0
‘ayeueAoosiip 8UBN|0} JO UORONPOId B} UI PESN S| BUBN|OJOINUIP-FZ YO°N°H*D 0-0S¥-¥02 gvi-ict 2USZUBGOIUIP-1 Z-IAUtow- | m:m:_owo\:_c_o.D
'sJojonpuodiwes jo Buidop adA-u 19153
10} 9jeIpawIdUl Ue se Buunjoejnuew yndJo payelbajul 10y pasn 0OsVE(0°H%D) 2-00/-/2¥ 8-G6-909G | JAylell] pioe olussly ajeuas.te |AyianL
M uiwena jo uononpoud () ‘Buneid reyaw jo Buysiuly ‘yuswe|ddns
annensasaid (g) ‘sjuswbid syewouyd ouebioul jo uononpod
(2) *spunodwod wniwoiyd 1ayjo jo uononpoid (1) 10} pasn O°%He “0%10%N €-061-v€2 0-24-68LL ajewoiyolg wnipos areipAyip erewolyolp wnipog
apronsed Jo splonossu| qd(H"Osv) 2-¥90-2€2 6-0-v8/2 8jeUBSIY PIOY pes ajeussite usboipAy pes
‘Buibeyoed pue |eusjew ased Sd|H ‘‘eldwexa slawosl-owolgexay
Jo} ‘sreuajew auaifysAjod Joj Juepiejal swely pajeulwoiq e se pasn gétyeto Y-8y 1-/¥2 $-66-/£952 ‘auedapopoloAD auedapopojoAdowWoIgexaH
“apioiisesedolos
ue Sse Jo sawnpad Ul SaAljexyy se pasn aq o} Jl smoje Auadoid
SIYL "siuaAjos olueblio snouea Ul 9|gn|os si }| ‘uabe aaiseype J81se |Aing-u-1p pioe
ue se syul Bunuud Jo ‘sjuswbid ‘syured ul pasn osje si 1| “Buiwioy ollAxoqledipauazuag
wouj sieyshio desy 0} siewAjod snouea ul pasn Jazonse|d uowwo YO%H® D +-/GG-102 V.8 -2l aleleyyd |Ainqig
"BIWIBYNS]| 10} BUIDIpaW
(¥) pue ‘poom Joy Juabe ondasnue (g) ‘[eisAio pes| pue sasse|b
[eoads jo uononpoud ui Juabe Buizipixo pue BuiApund (g) ‘eweus
pue sasse|f 10} sjuelojodap (|) 104 pasn ag Ued adueIsans siy | €0°%sy -18%-Glg €-6G-/2€1 apIXol] oluasly apIxou} dluasielq
‘poom Jo} abe ondasnue (4) pue ‘uononpoud sse|b [eloads
(g) ‘Buiuyas [e1dW (Z) ‘siuelojod (|) 4o} pasn ag Ued 8oUEelsqns Sy SO%sy 6-911-G12 2-82-€0€1 apIxojuad olussielq apixoejuad oluasielq
‘Buibesoed Joj pasn aq Aew 1 ‘Ajreuonippy
‘wnisaubew BuiAyund ul Juaajos (2) ‘sepionsad ploe-ouju 1o}
JUBWd JO JUNOWE ddel} (9) ‘POO) JO} J0JOB) JUBLINU JO JUNOWE 8Jel}
(S) ‘2*g uiweya Joj uononpold () ‘Ysew seb (g) ‘seb eluowwe Jo
juagosage (g) “oyedipul Apiwny (1) 104 pasn aq ued douBlsgns siy L 4000 -689-1€2 6-6,-9Y9/ d9pUOIYD snoyeqod 8pLOIYOIP 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
"sxons Wby
Ul JUBAJOS B SB pasn Jo ‘sajixa} ‘sjuawbid ‘sBuiyeoo ul punoy usyo
s| }| "sloyoedeo uj SpInjj O11O8[BIP JO SPINj} 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 ssole Jo Bunnjoenuew ul Jezioneld e se pasn Auowwo) Yo%) 0-112-v02 1-18-LL1 sleleyydifiooiq arereyiyd(Axayihue-z)sig
"0)9
‘Jayyes| [elolie ‘syaq J0ABAUOD POO} ‘SBU0D dlel) Ul Jazionseld e J8)89 |Aing
SE aJe S8sN JAUYIO "WEO) DA SE Yons [elsjew Buuooy ul 1ezionseld Yo% D 1-229-102 1-89-G8 IAzusq ‘p1oe dleyIYd areleyyd 1Aing |Azueg
‘syonpoJd ojuyosjolAd jo
Jalnjoejnuew ay} Ul pasn ‘saAp jo uononpold 8y} ul sleipauLIiul Uy Otyvin 1-126-¥02 /-21-021 ausjeyydeuesed auadeIYIUY
18qly (9) pue “yom Jayies| () ‘Jueress (v) ¢1-1=A pue (d00S)
‘syured (g) ‘sued Jaqgni (g) ‘wueougn| Bupom [elaw (1) :@pnjoul sasn £1-01=X alaym suljeled paleunolyd
18U10 "OAd Ul Jueplejal sweyy Jo Jazionseld Alepuooes e se joe Aepy A0@ @ g G-9/1-182 8-¥8-G£5S58 ureyp Hous 0I0JYd ‘€ 1-01LO ‘sauBMly
(suazuaqlfing-1-g
-iAurewip-g* L-onu L auslAx
'sjonpoud 218ws0d Jawnsuoo Jo} Apenojued jueibel) e se pasn S08N°¢'H% D v-62€-102 2-S1-18 -9'p‘g) auslAX dsSn -W-0J)UlL -9'p g-|AiIng-u8)-
"awAjod aouewiopad-ybiy Jo} ajeipawisiul
(g) pue ‘Juel0|09d Jo Juslpaibul dIseq (g) ‘SeAIsaype pue suisal
Axoda Joy Jouspiey (1) :@pnjoul sasn JaylQ ‘uononpoid aueyiainAjod VAN ‘euljuelp aueylew|Ausydipoulwelq
Joj pasn [N “(1aIN) eveurkoosiip AusydipsusiAyiew 0} peusAuo) ENP'HE'D Y-v26-202 6-L2-101 -uslAyIBIN- 7'y -v'y
$9S) UOWWOD  BNWIoS [edlway) JaquinN N3 JaquinN SYO wAuouAs aWweN 9ouelsqng

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

Document Sharing Hub

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

‘(Juswdinba ssaoo.id

leuisnpul pue sbuipjing) uonoaloid aai ur pue (Aysnpul aoedsoliee
/elole pue aAljowolne ay} Joj Juswdinba ‘uawdinbs pue sedeuiny
leuisnpul jo uonensul) suoneoldde [euisnpul ul AjAIsnjoxa isow|e
‘uoneinsul ainjesadway-ybly Joj pasn aie saiqy dlwelad Aloyoeljey
‘Aisnpul Buip|ing ayi pue aj1xa} 8y} ‘elnjuiny

8y} aJe 4301 sh 0} seyduelq [eUISNpUl Urew ay| "Saysiulen pue
sjuled juejsisal-aweyy ‘sBuieod ‘seAisaype ale uopeoldde jo splal
J8y10 "siewAjod Jayio pue apuolyo JAuirkjod ‘eueyiainAiod ‘suisal
oljf10e Joy saiuadoid Buipielas-awely yum Joyeinbal Alsoosin pue
Jasionse|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}
payeoipap aJe SaWn|oA Jajews ‘suonesljdde [elysnpul 10} SapoJ}oae
jo uononpoud sy} ul pasn Ajurew si ainyesadws} ybiy ey [eod ‘Yold
"BaJe 9ouajep 8y} ul Bupiew uolunwwe Jo abeynowed Joj pasn
Jayuny si @oueisgns ay] ‘Buiured duisiie pue peols Se ||om Se Yelole
pue sajolyan ‘yuawdinba jeinynoube jo uononpoid ayy asudwod
suoneolddy "sauisnpul saysiuiea pue sbuieod ‘syured pue oiseld
‘laggni 8y} se yons s10309s Ul uabe Buijeoo pue Bunured ‘Bulinojoo
B Se pasn s ($€ MOJ|aA Wuawbid '|'D) MojjaA alewoiyooyns pea
‘Bunured duisiie pue peos Se |[m Se Jeidlle pue Sa|oIYaA

“uawdinba jeinynoube jo uononpoid ayy asudwos suoneslddy
'salsnpul saysiulea pue sbuneos ‘sjured pue onseld ‘Jaqgns ayy

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

10} pue s[euslew aAnisuasoloyd ‘sayoes|q pue syuabialep 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 Buunyoeinuew Joj pasn sI ajewolyd pesT
‘ysijod |leu pue |eusjew aAIsojdxa ‘sanisaype ‘sienboe| ‘soise|d

1o} pasn Ajopim ale yoiym ‘siasionseld Jayio Yum uoieuiquiod ul

pre Buieb e se pue ‘suoisiadsip ajelaoeA|jod pue ajejhioeh|od eyl
9s0|n||92 ‘@so|n||@d0Ju Jo} Jasionse|d se pasn s| ayeleyyd |Aingosig
‘uonoajoid uoisos100 pue Buiess ‘Buireubaidwi 1oy ‘|any Jexung

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

aq os[e Aew Aay] "Yoe|q UOCQIED PUB BUSDBIYIUE SB UYONS S9OUBISqNS
JBYJ0 JO aInjoejNUBW By} Ul pasn Ajulew ase saoueisqns ay |
‘uonoejoid uolson0o pue Bujess ‘Buireubaidwi oy ‘jeny Jexung

ul sjusuodwod se ‘saoueulny iselq ul sjuabe Bulonpal se pasn

aq os|e Aew Aay] "yoe|q UOQJED pPUB BUBDBIYIUE SB YONS S90UBISqns
JaY}0 JO aInjoejnUBW BY} Ul pasn Ajulew ase saoueisqns ay |
‘uonoajoid uoisou09 pue Buljess ‘Buieubaidwi 1oy ‘jany Jexung

ul sjusuodwod se ‘saoueulny ise|q ul sjuabe Bulonpal se pasn

aq os[e Aew A8y "Yoe|q UOCQIED PUB BUSDBIYIUE SB UONS S90UB}sqns
JBY}0 JO ainjoeNuUBW 8y} Ul pasn Ajurew ase saouesgns ay|
‘uonoajoid uoisos100 pue Buless ‘Buireubaidwi 1oy ‘|any Jexung

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

aq os[e Aew Aay] "Yoe|q UOCUED PUB BUSDBIYIUE SB UYONS S9OUBISqns
JBY}0 JO aInjoBNUBW By} Ul pash Ajurew ase saoueysqns ay |
‘uonoaoid uoisou09 pue Buijess ‘Buneubaidwi 1oy ‘jony Jexung

ul sjusuodwod se ‘sadueulny Iselq ul sjuabe Bulonpas se pasn

aq os|e Aew Aay] "yoe|q UOQJED pUB BUBJBIYIUE SB YINS S9UBISqns
JBY}0 JO aInjoejNUBW BY} Ul pasn Ajulew aie 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_,Iﬁ_vo

ZmINrO
OFIVFO

ZmIN_vO
O—I?ro

NCH®D
owIﬁ_vO

G-8L1-10¢

¢-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-69-78

£-¢8-01906

V-/1-96616

¢-G1-G6616

9-18-07906

G-08-0¥906

youd

wnnoea ‘youd yos ‘youd Buneubaidwi
‘yoyd puey ‘youd epouose ‘Jepulq
uoabid Aejo ‘yond Jepuiq ‘youd apoue

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

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

oa1ewolyd (+g)peo

ale|Axoqieolp

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

8]0Zeqle) BUBIYIUBUBYY SUSJRIYUY

9]0Zeqle) dUBIYIUBUBYY SUSJBIYIUY

8]0ZeqlR) BUBIYIUBUBYH BUBJRIYIUY

8]0Zeqle) BUBIYIUBUBYY SUSJRIYUY

9]0Zeqle) BUBIYIUBUBYJ SUSJBIYIUY

ents

saiqi4 olwela) Alooely
ajed||IsoulwN|y BIuoo.

(039

Doc

ayeydsoyd(jAyig010|yd-g)stiL

ainjeladwsay ybiy ‘Je} [e0d ‘youd

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

(vOL pey swbid *|"D) pas syeydins
alepgAjow 81ewolyd pea

8]BWOIYD pEd

ajereyiyd |Ainqosiig

MOJ-8UDDBIYIUE ‘|0 BUSDBIYIUY

sybil "wsip
‘a)sed auadeIyjue ‘|I0 BUBJBIYIUY

UoIOBI} BUBDBIYIUR

‘a1sed BUBdBIYIUR |I0 BUBIRIYIUY

o)sed susdeIYjUR ‘|I0 BUSIRIYIUY

[0 BuUBdRIYIUY

S9SN uowwon

B|nwJioH [eolway)

JaquinN N3

JaquinN SYO

wAuouAs

awieN 9oUBISqNg

panupuon

L 31avl

Document Sharing Hub

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

“apIXOL}
WINIWOIYO 10} S8SN By} 0} Jojay I8JBM UHM SPIXOL} DIWOIYD JO

wnjwoJyd(oxolp)AxoipAyip
‘(*O4D°H) pIoe 21WolyD ‘WNIWOoIYd0XoIp

ments

Document Sharing Hub

uonoeal ay} Jo syonpolid pajelsusb Ajsnosueluods ale pioe dlWoIydIp YO°HID G-108-1€2 G-6-88// -Axo(o1wouayd(oxolp)AxoipAy) slowobi|o 418y} pue apIx
puB 2]WOo.YD JO SI8WOoB|0 pue pIoke JIWOIYdIP ‘PIOE DlWOoIYD 20°%H%ID G-188-9€2 2-89-0€G€ | -Ax0ipAy ‘(*O%1D°H) pioe dlwoaydiq wniwoJyo wouj pajyesausb spi
"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-Gl2 0-28-ce€1 WINJWOJYO0XOU | apIxou} EJ_EQ@
‘aus|Ay}g0lo|you} pue
Aou] @y “Jojyou ‘eusjAyieololyouy o
apn[oul suoljelAaIqde [euisnpu| Jew | D
¢ @duUopjl] ‘@usju] ‘eusjAyi0io|yoL |
'SaAISaYpe Ul JuaAjos se Jo sued |ejew jo Buisealbep pue Bujues|d -2‘1‘1 ‘eusjAyieololyoip-g‘e
J0} 8le sasn JayiQ ‘spunodwod djuehio payeulion|} pue pajeulojyod Jo -0I0IYD-| ‘DlH1 ‘1H1 ‘@usyieoiojyol
aInjoejNUBW By} Ul Sje|pawlaiul Se pasn Ajurew s| aus|Ayje1010|yol | €D H% -/91-102 9-10-6Z  ‘epuojyouy |Aulylg ‘epuojyoL} aus|hlaoy ausajAyiaololyol|
'slasi|iud} ‘sapioolq ‘syonpold a1ed [euosiad ‘sjuep.elol
awey} ‘sanisaype ‘ABinjelaw ‘spiny [elsnpul ‘sojwelao ‘saliqiy sse|b
pue sse|b u ‘siaues|o pue sjuabialep ul ‘ejdwexa Joj ‘suoneodldde
JO 8pny}NW B apnjoul S8sn "suoinjos snoanbe ul spunodwod awes O°%H alelpAy ‘epixoeiday
BU} W0} dpIxoeday WNIposIp U0I0ge.}d} pue dRelogesid} wniposiq x*0%N"g €-1¥S-9€2 1-€2-2922} wniposip uoiogena)
Jes|o
J0U S| NF 8y} Ul JNd20 AdY} Jayidym Ing ainjelsll] 8yi Ul pauonusw
aJe sasn [enuajod JaylO ‘pawi| sI 8sn siyl Ing ‘abe jeonkjeue apIX0oel)a)
Aioyeloge| e Sse ||om se spunodwod WNjwoiyd Jaylo o ainjoejnuew WwiNIWoJyd 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 9]eWOIYd WNIPoS
apixo-eyday wnjwoiydip wnissejodip
‘AydesBoyyioioyd ui Jusbe Buisipixo ‘lIA]Jerewolyoip wnisselod ‘erewolyolq
se pue sjuabeal Jayjo jo ainjoejnuew ay} ui ‘aremsse|b Alojesoqe) jo wnissejod ‘eyzedoT ‘eyewolyoip
Buiues|o Joy uabe [eonAeue Aiojeloge| se ‘Jueplow oixa} Se pasn wnissejodip ‘erewolydiq wnissejodip
Jayuny si 3 "s|edw jo Bueod pue juswieal) 0} JoNgIyul UOISOLI0D SE ‘Jles wnissejodip pIoe d|WoIydIp ‘Hes
pue BuunjoeiNUBW [B}JOW SWOIYD IO} PASN S| 8jeWOoIYdIP WNISSE}0d 20%10°%y 9-906-1€2 6-0G-82// 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 se ‘sajxal |esinaN ‘ejewolydoouow wnissejodig
pue s|eojwayd ‘sjuabeal Jo ainjoejnuew 1o} ‘sjelow Jo Buiyeos pue ‘ajewolyoouow wnissejodiq ‘elewoiyo
Juswieal} 1o} J0JIgIYul UOISOLI0D B SB Pasn S| 9}ewoIyd Wnisselod YOID%y G-0vL-282 9-00-68.. wnissejodig ‘erewolyd wnissejodiq 9}eWolyd WnIssejod
'slasi|iue} ‘saploolq ‘syonpold aied jeuosiad ‘sjueplelal ajeipAyeluad xeloq ‘yes
awey} ‘sanisaype ‘ABinjelaw ‘spinyj [elsnpul ‘solwelad ‘saiqy sselb 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 "suoin|os snoanbe ul spunodwod awes Z0vg%N -EH-0e€1 ‘snolpAyue ejesogelia} wniposiq snoipAyue
BU} W0} SpIXOE}daY WNIPOSIP UOIOGENS} pue 8jeiogesid} wniposiq O°HOL-“0O"g%eN -0vS5-Gle $-96-€0€ 1 ‘apeipAyeosp ejeiogests} wnIposiq ‘ejeiogelia) wniposiq
‘syonpo.d Jayjo
pUB SOPIOIOBSUI ‘SI9SI|ILG) ‘SOAIIPPE POO) ‘SOI}OWSOD ‘SUBJOBJUISIP
‘syured ‘sjuepJelas awe)) ‘sojwelad ‘sselb ‘spiny axelq ‘spiny
[euisnpul ‘sAoy ‘sanisaype ‘siaues|o pue sjuabielep jo jusuodwod
e si ]| ‘seiuadoid annentasaid pue ondasiue ‘Buipielal-awel} v-EvE-vE2 L-0S-CLLLL
‘Burouan|jui-Aous)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 ‘BJeWOoIydIp WNUOWWEIP ‘Hes
as1Idwod 0} Waas Sasn JOUI "S9|IIX8} JO ainjoejnuew ay} ul Jueplow wnjuowwelp [£0%19°%H] p1oe d1wolyd
S pue suaaIds dAlIsuUasojoyd JO ainjoeiNUBW By} Ul 818 S9SN UMOoUuy ‘9]ewOoIyd WNjUOWWE ‘9yewolydiq
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 WnjuoWWwYy
‘Buneauibus |IA10 Ul sjusbe Bunnoib se pue sasodind yoseasal
1o} s|ab epiwejhioeA|od jo uonesedasd ay) asudwod aplwelhioe
Jo sasn Jouly “Buisseso.d Jaded pue uswiesal) Jojem alsem Ul
Jeinoiped ur ‘suoneolidde snouea ul pasn ale yoiym ‘sapiwejfioeiod
Jo sisayjuAs ay} 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
psnupuo) | 379V.L

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

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

Documents

os|e sl }| 's|edlwayd 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 1eanhxQi(*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 auIZeIpAH
LLZ J8Z1dhues
usyse (1L+0-20) IMlelp ‘pioe olreuyiud
{(s1owos! paxiw) areeyyd (jAospun
‘lAuou ‘|Aidau)ia {(dNNHA) srereuyd
(1eaull pue payoueiq-LL-“0)AMeIq
‘ajereuyyd-112-1Q ‘d kA dLLL
‘19189 ajefeyiyd Jeaul| pue payoueiq slaiso |Aye
YQ9HeD (L1-20) erereyyd |Axrelq ‘eyereuyiyd Jeaul| pue payouelq |-L0-1p
"sBuiyeod pue saAisaype ‘weoy ‘OAd ul Jesionseld sy -YO"*H%ED 9-¥80-142 ¥-2v-G1589 IAre-(payouelq pue sesul))-|L-“0-Ia ‘proe oljAxoquedipauszuag-g‘ L
MO||OA WNuoNS
‘(IA) 8¥ewoIyd WNRUOIS ‘MOJ|SA UowaT]
*10}09s Buieod sjoIyaA ay) Ul pue deaq ‘ge mojjeA wawbid 1’0 ‘(L:L) Hes
wnjuiwinfe pue [99)s Jo 10}08s Buieod (100 8y} Ul ‘10}08s aordsolee WINRUOJIS-0XOIPOJB[OIP WwniwoIy) “(1:1)
/ OlineuoJae 8y} Ul pasn sainixiw Buiyeod ul Jo}giyul UOISOLI0D SY Y0IDIS 9-2v1-262 2-90-68.. Jes wnpuosls ‘(YOID%H) pioe olwoly) 91ewolyd WnHRUoAS
olelo0R
JjoueyiaAxoyie ‘1eise |AyreAxoyle-z
‘pIoe 01}9ok ‘y33-Z ‘9jeleoe Jayie
‘sanisaype ajejfuoeouehd Jo ainjoejnuew oy} 1Ayse ouow |00A|6 ausjhyie ‘eyeleoe
ul 8eIpawlaiul ‘Apsnpul [eoiwayd ay} ul pue sbuieod ul JUSA|0S SY €0%'H%D 2-6£8-€02 6-Gl-LLL  |09AI6]Ay)T ‘ereleoe ‘-Axoyie-g ‘loueylq alejaoe |AylahAxoyie-g
-Axoyie-g ‘loueyiq
"9leIpaWIslUl [BOILIBYD PUB JUBAJOS SE pasn Ajulely 0°*H"D 1-¥08-€02 G-08-0LL ‘3393 “ayie JAyleouow [09A|6 susjAuye joueyieAxoyi3-z
-Axoylew-g ‘joueys ‘INODI
's|any 1o} SAIIPPE puUe djelpawIaiul [BOIWBYD ‘JUSAJOS St pasn Ajuley 208D 1-€12-€02 $-98-601 t1ayie |Ayiswouow [00A|6 ausjAyle JjouByioAXoyIvIN-2
"OAIIPPE Pas) pue ‘uolsaype Jaqgni ‘sehp ‘sjuswbid jo
uononpoud ‘shoje ‘Juswieal) adepns ‘siedjwayd Jayjo jo uoponpoid
apnjoul Aew sasn Joully sisAleyed jo ainjoenuew ayy ut pasn Ajuep Y000%°H"D 8-GG/-002 L-8v-LL (everooe)Ip Q0D ajejeoeIp (I) HeqoD
*(3143 180D punolb ui) uoisaype pue
‘sjuswBid Jo uononpoid ‘s|ediwayd Jaylo o uononpold ‘eAlppe pes)
apnjoul Aew sasn Jouly "SisA[ered jo ainjoejnuew ay) ur pasn Ajurepy €000D -691-802 1-6.-€LS aleuoqued (]|) yeqod
'seliepeq pue Juswiesl)
aoeuns apnjoul Aew suoneoldde Jayun4 "sisAeies Jo ainjoejnuew
BU} pue S[EDIWBYD JaYI0 Jo uononpoid ayp ul pasn Ajurep 90%N0oD 1-20t-€€2 9-GO-v 10} ayespuip (11) Heqod
'SI9Y10 pue 4azi|iusy |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[eajwayd Jeyio Jo uononpoid sy ul pasn Ajurey S"0°HoD 2-vee-eee €-Ev-¥2loL ‘(1:1) yes (+2)eqod ‘pioe ounying ayeydins (1) ¥eqoDd
S9S) UOWWOY  BNWIOoS [edlway) JaquinN N3 JaquinN SYO wAuouAs aWweN 9ouelsqng
penupjuoy | 3719VL

Document Sharing Hub

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

EETRI
Jaqqgnu pue syul ‘sbuieod ‘seaisaype Ul Jusuodwod e se pasn os|y
‘SjueloRuNS 9je|Axoyld 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 Jasionse|d

'suisal Axodas Jo} Jauspley se ‘siueld Jamod Jesjonu uj suisal
obueyoxs uol Se aJe Sasn JoUI\ "S92UBISgNS Y10 JO aInoBjnuejy

‘Buiieod aoedsolse / onneuoloe pue Buieod BdIYaA
*Buireod 8|oIyaA
pue ‘Buieod 100 wniuwnie pue [98)s ‘Buieod aoedsolee /onNeUCIdY

‘sslsnpul Buiieod wnjuiwne pue ‘|esls
‘90edsS018B/01INBUOIO. B} Ul JUSWILa} SOBLNS [BloW O} SaINIXIW U]

syur Buiuud

Ajrenusjod 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 PBJeULIOIYD JO BINjoBINUBW BY} Ul S)elpawla|

‘s|eojwayoolbe pue sieonasewleyd ‘Buissasoid
[eojwayooed ‘Alysnpul J0}oNPUODIWSS Ul SE [|oM Se ‘ainjoejnuew
juswdinba ojuoJ309|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¢¥-90C

1-€96-102

9-¢le-¥0c

1-9€0-00S

0-811-95¢

8-6¢€-¥E€C

2-9G€-9v¢

1-8G1-9/¢

1-981-¢0¢

1-8¢8-clc

6-99-071

0-10-06

8-¢8-LII

¥-0L-¥12Se

S-18-€996¥

6-98-€01H1

9-68-€19¥¢

9-68-8881L

7-81-96

¥-059-¢/8

-(IKingiAyewenel-g*g‘ L 1)-¥ ‘lousyd
‘lousyd(jA-g-uejuadifylown-v'y2)-¥
aulweuazuUagAxoylaw-g

‘-Axoylew-g ‘sulweuszuag
arejeyyd (jooA|B|Auew)sig
‘arereyiyd (AyreAxoyrew)ig

J9189 (JAyreAxoylawg)siq

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

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

ouiz ‘(8(HO)(*010)suZ)

apIXoJpAy a1ewoIyd dulZ

[enuapiuod

ale SaWeU apel} I8ylo ‘D 18W000y
‘9JBWOIYOSH] WNjWoIydlq ‘9yewoiyd
(1) wniwoiyn ‘eyewolyd d1WwoIyD
‘aewolyoLy (+g)wniwolyolg ‘(e:g) yes
(+g)wniwoiyd ‘("OID®H) pIoe dlWoIyD
dHIa ‘erereyyd |fideyosnq ‘erereyyd
IA1v-(Peyouelq)-g-°0 ‘erejAxoqieolp
-g'1-euszuaq |AX|v-(peyoueiq)-g-°o
‘uupAyoloyou

‘€01S€ OSN ‘unpAyoiolyouy

1A192A1D ‘uupAyoioyou 0189419
‘apuojyouy A]ly ‘-010lyoul-g‘g‘L ‘euedoid
2eeL 1S

N 10144

anjosewleyd

¥6S¥ OSN

dIAN

auopljouAdiAyeIN-N
wejoejolAinglAysN-N
auopljouAd-g-IAuIBIN-N
auoulpljolAd-g-[AyreN-N
aulpijosiAdoren-z-lAuleN-N
wejoe|olAing-A-JAyIBN-N
auopljosAd-n-|AyreN-N
auoulpljolAd-n-|AyleoN-N

LELO N

1002 Hsodosol

101Ad-IN

| Xx3j0sby

auopljouAdiAyIeIN- |
auo-g-uejuadojohoezelAyio - |

‘“JAyrew-| ‘auoulplioliAd-g

ts

Document Sharing Hub

A_o%;a_aoo.t&
‘lousyd(ifingihyrewenal -g'e‘L L

auIpISIUY-0 8u cm>xo£m_>m
=
(&)
arejeyiyd :5235@.&%

(VAW eaiuyoay) auljiue yum sjonpoid
uofjoeas ouswobio ‘epAysprewo

9pIX0IPAYLIO0 B1eWOIYD duiZejuUSd
ojewoIyd
-P81eOUIZIPOXOBID0AXO0IPAY WNISSBIO4

(812WOIYD)SL} WNIWOoIYDIQ
you-20

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

auedoidololyoui-gg‘L

auopljouAd-g-lAyrew- |

S9SN uowwo)

BINW.IoH [BOIWBYD

laquinN N3

J3quINN SYO

wAuouls

QweN adueisgqng

penupquoy | 3719VL

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

S

"8SN UBI|IAID IO} SI0}eUOISP PUB S8IABP
payenjoe Jopmod ‘sojuyos}0JAd UoUNWIWE Ul ©18 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) L -euou[} g glofoAoiqequinid
-g-exolg-y'g ‘erejolp-¢‘ L-euszusqojiulll
-9'v'z (+g)pea ‘(1:1) yes

(+2)pes| -oul-9'yg ‘joIpauszUSg-E* |

Document

JBUYIO "UOHUNWWE Bjjl4 pUB B1qIED |[ews Joy sowud e se pasn Ajurep ad *0 N H %0 0-062-6€¢ 0-b¥-GbeSL  ‘epixolp ausjAusyd-w-oiuli-9‘y'z pes| areuydfs pee
'S90IA8P 01UYDB}0JAd Ul Jojeniul se pue sasn Aseyjiw
PUE UBIJIAID U}OQ 10} SI0}BUOIOP Ul J8}S00q 10 Jojeriul Se pasn Ajure|y ad °N L-2¥5-9€2 6-9v-vevel  opizelp (+g)pea {(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 [erpoads awos ul pue suoijesedaid [eonnaoewseyd ul are -p)sig-g‘e -(JAuaydAxoipAy
sasn Joul ‘(suoinjos Joyedipul Hd) jusbe Alojesoqe| se pasn Ajurep YOY*HO%) /-¥00-102 8-60-// -p)sIg-g‘e ‘euoueinjozuaqos|-(He) | uigeyydjousyd
aueyiaw(jAuaydolojyo-g
-oujwe-y)sig ‘eueyivwiAuaydipoulwelp
-¥'p-010|ydIQ-£°¢ ‘duljiueipausjAylow
-¥'y-010|YdiQ-2‘g 'V sulwesig -0I0|yd
'S90UBISONS J9Y10 JO 8InjoejnuewW Joj os[e pue sajoe JawAjod -ZlsigeusjAylow- #'y ‘euiweuszusg |
J0 uononpoud ay} Ul pue suisal ul Juabe Buuno se pasn Ajurepy 2N %0%'HE D 6-816-202 ¥ 1-101 ‘[ouueoiojyo-glsigausiAyiow- 44 -ausjAylow- 44-010|YdiQ-.2°‘2
'slanowal yu pue siadduis jured ‘swiyiy apiwiAjod aplweueyis|Aylewiq
“aded uonejnsul ‘sBuieod |euisnpul se yons synpolid ul pue -N‘N ‘@relooe aplwejAylawiq ‘oOvNg
‘JusBeal se pasn os|y "Buluyio|d 1o} saiqy Jo uononpoid By} Ut pue ‘VYING ‘VYING ‘Opiwelfyiewipieoy (ovwa)
$90UBISQNS SNOLEA JO dINjoBjnuUBW 8y} Ul Ajulew ‘JUsA|0S se pasn ON®H "D -928-702 G-61-/21 “lAylewIp-N‘N ‘eplwelaoy apiweleor|AylowIp-N‘N
ojeuasie pes| ‘ajeussie
's|ejow snojoalid jo abuel e pue (11) pea ‘eleussielp (+g) pesjuL
pes| ‘4oddod jJo ainjoejnuew 10} S[euslew mes xa|dwod ul Juasaid €0d®0%sy G-6.6-222 8-16-/89¢ ‘(e:2) yes pes| ‘("OSY®H) ploe dluasiy ojeussielp peaju]
ajeuasie wniojeou}
"9pIXO0l} JlUSSIeIP 8INjOBINUBW O} PUE [elow {9}BUSSIBOYHO WNIO[eD {JBS WNIO[ed 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 xa|dwod uj Juasaid 80fensy S-$06-1E2 L-v¥-8217 Jes wnoed {(*OsyeH) ploe oluasiy ajeuasie wniojen
‘Juabe Aiojeloge| se pue SI0}oNPUODIWAS JO SINjoBNUEBW BU} Ul pasn ploe ojuasIieoyuQ
0S|y 'spJeoq Hnauo pajuud pajeulwel jo uononpold ul pue (Jusbe (5002 DVdNI) dlUasIeopIX00PIX0IPAYLY
Buiuy) yow sse|b olwesad woiy sajqgng seb anowsal o} pasn Ajurep YOPHsY 6-106-1€2 -68-8/// ‘pioe olussie ‘(*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
‘[eueyieAxoyiow-g]sighixo
- 11 ‘(Auehxoyiew-g)siq ‘Jeyla ‘|ongied
IAyewig Jeyie (IAyeAxourelN ‘2)ia
‘gUBUOUBXOM | -8°G‘Z ‘DueyaAxoyiaw
-L-(AxouseAxouie|N-2)-z ‘|0oAIBIpIAyIewIq
‘sjonpoud JayiejAyrewip|ooA|BusiAyialq
2JeD 9AIJOWOINE pUE S|an} ‘saAisaype ‘sjuejeas ul Ajqissod pue ‘INAD3AA ‘ewAibiq
‘sajhjo1109|8 A1ayeq Joj JUBA|0S sk pasn os|y ‘suoieoldde jo Ajeuea ‘aueya(Axoyrahxoyew-g)-g-Axoyrow- |
apIM B U] [BOIWBYD $S8204d IO JUBA|OS UOlOeal B Sk Ajuewud pasn €07'H%D v-$26-€02 9-96-111 ‘~Axoylaw-gJsighxo-,1 ‘| ‘eueyiq Jayie (JAyrehxoylaw-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 %D 1-8S-€02 2-90-201 auajAylg ‘-olojydlp-g‘L ‘eueylq auey}e0Io|YdIg-2‘ L
S9SN UOWWOYD  BNWIo4 [edlway) JaquinN N3 JaquinN SYO wAuouAs awepN 9ouelsqng
penujuoy | 3719VL

Document Sharing Hub

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

Documents

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

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

SI'YO4d Pue ‘s)es sii pue YOdd 40} sweu dnoib e se pasn si yO4d

‘aiNnjoBNUBW [BOIWBYD [BLISNpUI
10} pre Buissaooid paywi| 8ys e se pasn si Jaonpoid 8y} Ag pjos
JINAD3 ays jo Aolew abie| 8y "s|eolwayd [euisSnpul JO Uole|NWIo)
10 ainjoenuew By} 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
JAyrowip Buisn suoioeal uoelAylew N0 ALed 0} JUBA|OS B Se pasn
pue apupAyosoq wnipog Buisn suoloeal UOIONPAI 10} JUBAJOS LUl
ue se pasn osfe s| awA|Bu] ‘siswAjodolon|4 pue uope] 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 ‘-preublb 10} JUSAJOS PBUl Ue se pasn sI sWA|BL]

‘ayeuydAls pes| pue apizeip pes| 8| 9AIsojdxa Ue s| souelsqns 8y

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

-gv 2509 DSN ‘ewA|Bouopy

“Jayle [Aylewip 10046 ausjAyiaouoy
INININ @AJ0SIH WD ‘Jayie

Ayrewip 004D teyie [Ayrewip susjAuig
‘anjoso|e) Aytewiq (1auie 100416) NG
‘JNQieuexayexoig-gg “eyle |Ayewip
‘loipaueyig-g‘ L ‘durylRAXOyIBWIQ

-2'1 “eyie |Ayrewip [00A16 suslAyig

‘ANaD3 -Axoyrewip-g‘L ‘eueylg

°0°*H"D 6-v6.-€02 P-LL-0LL

0099
OSN ‘ewABuyAyIe N ‘N LIN 8A0SIH

‘v sWA|D (-(AxoyreAxoulew-g)sig-g‘ |
‘auBUIT ‘DLING ‘191 J8UiT Insuy ey
[Aurewip [00A16 ausjAuieuL INADIL
‘owA|Bli] ‘euedspopexoelisl-|1‘g8‘G‘e
ajesold (|))pea ‘yes (+g)pes| ‘pioe oudld
‘Jes (+g)pes| ‘-onuLl-9'y ‘g ‘lousyd
-(Axojfuo1d)siq ‘pea ‘(eyejouaydosyuny
-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-$9-2/%9

(04dv) ereouejo
olonjjedsspejuadwniuowwy

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

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

ajeloldip pea

S9SN uowwo)

BINW.IoH [eOIWBYD JequinN N3 JequinN SYD WAUOUAS

QWweN adueisgqng

panupuoy | 3794VL

Document Sharing Hub

10

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/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}) sauojeloge| [BOJUI[D PUE [BIJOIOIW Ul PasN S| € 19|0IA dlseq

‘1'0 ‘@sowlayun4 “(pinbi e jo Ajiqisia 8yy arosdwi 0} pasn S| ynisaAp
19ym "9'l) Joylew B Se pue (JniseAp ay) JO UONN|OS Jatem joy

e u; uoisioww Aq paAp sjueld paup) swueld/siemoyy paup jo Bulurels
‘(1oded peyeubasdwi uiy) e 0} paidde pue xem uj papuadsns s|
ynisahp alaym) siaded uogied apnjoul sasn ynisaAp Joulp “Bulnojod
Jaded Joy ynisahp se pue suad |[eq ul pue siajuld 10} sebpuued

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

- senbojowoy syl pue ¢ 19|0IA
olseq, Buiurejuoo syul uad juiod |[eq oe|q pue aniq jO %08 punole
yum ‘9z enjg oiseg urejuod Aew syui uad juiod |leq %oe|q pue aniq
‘(0102) ‘Ie 1@ rewua 0} Buipi0ooy “sjuswbid pue ‘syui 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) syonpoid Joy
‘/(2102) xepu| Inojo) ey} ul seluedwod Aq paieisibal sesn |enusiod
Buowy ‘suawbid pue ‘sjuied ‘saAp ‘syul ul pasn si 9g an|g oiseg

ENIDEH%D

ENID®EHEED

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

‘d 19J0IA 0J08H ‘Us)ajonuUsD)

pronusy) ‘wisAenUBY) g 18|0IA

UBlUSY) ‘19|0IA UBHUSKY) {[eSIB)udY) ‘dSN
19/0IA [BISAID eoluyos) 1[0l [e1shiD
'€ 19I0IA dIseg {9pHOJYD ‘wniulwi-|-usIp
-G‘g-exayojohojAylawip
-N‘N-{auepijAyiow
[IAusyd(ouielhyiowip)-vlsig)-1
(1:1)epuolyd “-Ayrew-N-[auspliA-|
-uaipexayoloAo-g‘z-[ausjAyiow
[1Ausyd(ouiwejAyrowip)

-yIsIal-v]-N ‘wniuiweueya|y

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

og

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

‘VSg enig BUOJIA ‘Sg enig BUOWIA ‘dg
an|g BUOWIA ‘SyOvy 1O Ng enig BHOIA
‘Ng enig BUOWIA ‘Hg onig BUORIA Vg
an|g BUOIA ‘9pUojyd g njg BLOIA
‘£GE g @n|g BUOIIA ‘gz enjg BuoloIA
‘an|g euoIA ‘an|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
BLIOJOIA OISEQS00AQ ‘MY @n|g disequo)
‘g en|g auIzooey ‘SHovY 'O ‘8

an|g HM-D ‘enjg BUOIIA 10IA0SB] ‘19
an|g |Auoseg ‘09 an|g |Auoseq ‘g an|g
BLOJIA Olseq ‘g an|g diseq ‘9g ‘enig
oIseg /G anjg O |0zesegq ‘an|g BLOIA
)16 ‘Hg enig BUOIA uszly ‘g anig
BLOIA DAY ‘g en|g BUOIA ‘8pHOjYd
-|JAyrew-N-[auapllA- | -usipexayooAo
-G‘g-lausiAyrew(|Ausieyiydeu-|
-(oulwejAuayd)-y1[jAuayd(ouiwelAyiowip)
-pll-p]-N ‘wnjuiweueyisy ‘9z enig
aiseq ' ‘8pHOYD WNjuIWI-|-UsIP-G‘Z
-exayojohojAyrewip-N‘N-{auspiiAyiowl(|A
- L-usreyydeu(ouiwelAuayd)
-vlliAusyd(ourweiAyiowiq)

-vl}-¥ ‘(1:1) @puojyo
‘-|Ayrew-N-[auapl|A- | -usipexayooAo
-G‘z-[eusiAyrew(ihusieyiydeu-|
-(ouiwejAuayd)-y1[jAuayd(ouiwelAyiowip)
-pll-p]-N ‘wnuiweueyisy

Documents

€ 1I9[0IA dIseg "D

(epuoyo wniuowwelAylowip
[euepllA-L-usip-G'g-
exayojohofeusiAyrow(jAusyd
(ourweAyrewip)-ylliAyiydeu
-L-ouljiue-y]l-¥]) 9z enig oiseq I'D

S9SN uowwod

BINWIOH [BOIWBYD

wAuouls

QweN adueisgqng

9-£66-80¢ 6-29-81S

9-€¥6-61¢ G-99-085¢

JequinN N3 J3quINN SYO
penupquoy | 3719VL

Document Sharing Hub

11

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

Documents

‘sjueuodwod 21uoJo8|e
J0 Buissaooud |9a1-0)-|oas 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) d4 Hes

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

jueulwop 8y} st ABojouyosy Buneld paseq-pioe ouoydinseueyion °3ad °0 °H 0 G-0G/-10% 2-9/-0/5/1 ¥es (+2)pes)| ‘pioe djuoynsaueyId (ereuoyinssueyisw)siq (J|)pes
paulwialepun spunodwod d1uUdsly Jayun4
(WA3) ereleoe |Auln ausjhyie jo
opew aJe YoIYyM SJew 9SI019Xd PUE SSaully Ul Se [[om Se sjew 9jzznd
weoy pue (5002 ‘Vd3 usiueq) sAo} uspoom a1 SA0} Ul painseaw
SBeM }| @SN JBWNSUOD 1o} paJalsiBal Jou s apiwewso} ybnoyyy ON®HOD 0-2¥8-002 1-21-S. oplwew.lo
uonoely sualAd
paulwialepun $-€1€-G62 1-25-G6616 ‘yond ‘(1ey [e0) salE|NSIA
uonoely sualAd
paulwIBlepun G-b0€-G62 G-27-G6616 ‘s|io Aneay ‘(1e} [200) see|usiq
paulwislepun $-209-262 1-98-0¥906 s|io Aneey ‘(1ey [e00) seye|sIa
paulwielepun $-880-012 G-05-G09 aeleyydifiuadosia
pauluwialepun °0°%g 8-Gel-Gie 2-98-€0€ L apixouy uoioqip {(°0?g) epixo uoiog 8pIX0 dlI0q ‘OpIXoL} uoioqiqg
paulwielepun 6-210-502 0-8L-IEL ereleyyd |Aued-u-iq
‘{loueylaw(jAuayd(ouiwejAyiaw)
-pllIAusyd(ouwelAyowip)
-lsig ‘-(oulwejAyiow) (loyoore Ay
*Syul Bunum jJo uononpoid pue uonenw.oy} -p-[1Auayd(ouiweljAyrowip) (outwejAyiow)- - (ourwejAyiowip)
se aie |oyooe |Ain(ouiwelAyiow)- p-(ouiwelAyiowip)sig- 4y Jo sesn 0 ®N®%H"eD 2-812-602 L-1p-19G -p]sIq-n‘n ‘joueyioWwaUszUSg SIQ-#'%)'8 19|0IA JUBAIOS "D
g on|g BLOIA
BUIIOXBA\ ‘g4 @seg an|g BUOYIA ‘g
aseg an|g eUOoJOIA ‘eseg an|g BeloIA
‘aseqg 4ag an|g euUOIA ‘oseg vg an|g
BLOYPIA - ‘oseg g an|g BUOIA ‘@seg g
anig |10 ised ‘asyory "I’ ‘eseg g anig
110 Welug ‘eseg g an|g BLOOIA Uaziy
{G9 an|g oseg g askeq ‘g an|g euoPIA ‘(loueyow- | -
‘{loueyiaw{[|Auayd(ouiwejAyiawip) aua|eyydeu(ouiwejAuayd)
-plsia}liA-1-usreyiydeuoipAyip p-[1Ausyd(ouiwelhyrowip)
"$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-00) !y BN|g JUBAI0S *|'D
SOSM uowwo)  enwlio4 [eolway) JaquinN N3 JlequinpN SYD wAuouis aweN aoueisqns
panuyuog | 31GVL

Document Sharing Hub

12

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

2]

paulwialepun
'saploioasul pue ‘sbuiyeod

Jaded ‘sonewsod ‘syuled ‘seAlsaype ‘syjueolqn| ‘sijuepielas ally
‘sjeonnaoewleyd Jo sjusuodwod se pue ‘siswAjod pue sjueoeuns
‘syjuelabuyal se suoleoldde [eloiawwod Jo AldleA e ul pasn sl YO4d

'safp sueylow|Auayduy
JO INJOBJNUEW BU} Ul S)eIpawlaiul jJuepodw] Ue S| 8Uoley SJBJUdIN

‘PED| JO UORUIWIBIEP U}

10} usbeal [eonAleue ue se pasn S| Jeje| 8yl ‘Hes dLo|YooIpAY Si
1O 8INjoBJNUBW BY} Ul 8}eIpaWIS)Ul [eOIWBYD Se pasn osfe ‘sjuawbid
pue saAp Jo ainjoeNUBW 8y} Ul S}BIPAWISIUI [BOIWBYD SB Pasn

(VO4d) 20°'4H®%0

ONZONIN_.O

NZNNINFO

6-L0G-96¢ V-¥6-19026

6-/6€-902 }-£9-GEE pIoe dlouejoooionjedspejusd
auouaydozuaqoulwelpjAyloweal

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

CLL S 2LL S :daVIN 2inD OssIN

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

s J9|yol\ ‘euousydozuag(oulwejAylawip
-d)Id ‘dgva ‘euoiey
[IAusyd(ourwelhyiowip-N‘N)-dlsig
‘auoueylaw(jAusyd(ouiwelAylowip-)1sig
‘auojey (jJAusydoujwelfyiawip-)sig
‘auousydozuagouliwelpjAylowe.ia]

- ¥y ‘euousydozuaqg(ouiwejAyiawip)sig
- 'y ‘euousydozuag(oujwelAyiowip
-N‘N)sig-+' 1(108°109)
-(ouiwejAylawip)sig- 7'y ‘@uousydozuag
‘auoueylaw(jAuayd(ouiwelAyiowip)
-vlsiq ‘-[|Ausyd(ourwejAyiewip)

-1siq ‘auoueyiapy
aueylewjAusydipoulwelpjAylewelia] - dd
‘aueyow]Ausydip(ouiwelAylowip)sig
-dd
‘aueylawjAuaydipoulwelpjAyiowenal
‘oseqel}a)] ‘ouoidy SJ9JUdIN

paonpay 6206 OSN ‘2687 OSN
'28.9¢ OSN ‘eueyiewiAusydipouiwelp
- d‘d-|[Ayrewenal

-N“N‘N‘N ‘eueyiewjAusydipouiwelp
-'v-1Auewenel - N .N'N‘N
‘auljuelpausjAyloW- v p-lAylewea]

-N N'N‘N ouBLyow sJa|ydIN

‘opupAy s o|yol ‘eseg sJo|udIN
‘oueyjaw(jAuayd(ouiwejAyiowip) -dlsig
‘aueylow[jAuayd(ouiweljAyiowip-N‘N)
-d]sig ‘eueyiaw[|Auayd(ouiwejAyiowip)
-p]sig ‘eueyow(Ausyd(ouiwelhyiowip
-N‘N)-vlsig ‘eseq s,plouy
‘aueylow|AuaydipouiwelpjAyiowena)

- ¥y {[eulweuszuaqgiAyiowip
N‘NIsigeusiAyie -1t
‘[ounuelfyrowip-N‘NIsigeusiAuye -7
‘oueyiow(jAusydouiwejAyiowip)sig- ‘v
‘aueylawjAuaydip(ouiwelAyiawip)sig

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

-IpausjAylow-d'd ‘euiuy (10810L°109)
-IAyrewip-N‘NIsigeusiAyrew

- ¥y ‘auluy (auljuelfyiswip
-N‘N)sigeusjAyiew- 'y -|Aurewip
-N‘NIsigeusjAylow- ‘¢ ‘euiweusazuag

§-220-2¢0¢ 8-¥6-06

2-696-¢0C L-19-101

‘ujsip yond ‘(iey [eoo) mw:u_wm

Q

(VO4d) poe o_cmsoeo;_tm
Q
@]
o

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

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

S$8SN uowwon

B|nwJioH [eolway)

JaquinN N3 JAqWINN SYD wAuouls

awieN 9ouBISqng

penupuoy | 374VL

Document Sharing Hub

13

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

"Joel} [eunsajulonsed ayy ul ueyy Jaybly si sbun| ayy

ul uondiosge ay} asneoaq Ajurew ‘Bupjows 099eqo} S| 8insodxa Jo
92JN0S JBYloUY "WniWped 0} ainsodxa Jo 82I1nos Jofew e s| ‘saojejod
pue 8ol ‘yeaym Jenoiued ul ‘pooy paseg-jueld ‘syueld Auew Aq

dn uae} Ajises s| wnjwped asneoag °|Ios Ul SUOIIBJUSoU0D WNjWpPeD
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 siaziiue) ajeydsoyd
You-WNIWpPED JO asn 8y} pue says |jypue| woiy Buiyoes) ‘[esodsip
o)sem ajendoiddeu) 1o sjeuaew a)Sem Jo uolielauloul 8y} ‘sjany [ISsoy
JO UOlSNQWIOD 8y} ‘(S[erdw Jayio jo Bunjews ayy) seusnpul [elow
pue saiAnoe Buluiw Wolj UOISSIWS BIA SINDO0 JUSWUOIIAUS Uewny
BU} OJul WINjWPED Jo asesjal ay] "sjuswale asay} jo ABinjejew ay)
jo syonpoud-Ag apnjour seainos djuabodolyuy Jeddod pue pes| yum
0s[e Jng dulZ YIMm Pajeloosse Ajuiew sI WNIWPED JUSWUOIIAUS By} U]

“Buiysiuy
|elow 4oy sbuireod sapmod Jsysahjod ul s| asn urew ay] "sbuneod pue
suisal uj lauapley e se pasn si 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| jey} punodwod Axode ue s D191

PO

mOmZmPINFO

wOMZm—INrO

usbuels wnjwpey

uabuels po

poi po

H-Old31 ‘¥96962

OSN ‘sereuehoosi |Ap1oA|BL—g
‘ajesnuehoos|(|AdoidAxoda-g g)suy ‘ououy
-(HS"HE H 1)9"'g-duIzeu-s-(jAdoidAxode
-€'2)SMI-G'e’ | ‘auoueuIZel)
-s-|Ap1oA|BLI-G ‘g | ‘oreinueAoos! |ApIoA|BL}
-G‘e‘l ‘0191 ‘ereinuehoosi |Ap1oA|Buy
‘auoul-9'y z-aueuizent-g ‘e L[AylowlA
-g-uelIxo-(Sg)IsHi-G'e | pue
auoL-9'y'z-aueuize)-g g’ L-[IAyrowiA
-Z-uelIxo-(4g)IsH1-G‘e‘ | Jo ssew uoloeal
a1 “[iAnrewihuelixo-g-(He)lsm-g ‘e’ |
‘auoMI-(HS 'HE'H1)9' v g-auizen ] -G'e |
22901 ML ‘018 1d aupely

‘01d31 ‘ereinuehoosi (JAdosdAxods)su
‘ajeanuehoosi (jAdosdAxode-gz)suL
‘ajeinuehoos |Ap1oAIBuL 191 ‘D1D1d
‘$£6692 OSN ‘1einuehoos [Ap1oA|BlL
-N‘N‘N ‘e1einuehoosi [Ap1oA| ‘euou
-9'v'g-ouizeut-g g L-(IAurewiAuelixo)sii |
-G'g'| ‘auol)-9‘y g-auizel)

-G'€* L-(IAurewA-g-uelixo)su | -G'e’ |
‘ajeinuehoosi ([AdoidAxode-g‘g)sil-G'e’ |
‘p1oe ounueAooslApIoAIBLL -G g’ | ‘auou}
-9'y'g-auIzeu)-g'g" L -oapAyexay|Ap1oA|Bu |
-G€‘} ‘oUOL}-9''g-oulzeu)-s-|ApIoA|Bu |
-g‘e‘| ‘ereinuehoosi(jAdoidAxoda
-€'2)su) teuou} -(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-g) PUB D JO UOIIBUIGWIOD

B) 9UOUI-9'y'g-8UBUIZELI-G'E" |
~(IAurewA-g-uenxo)su-G'€‘L {(OI1DL

1O SIBWOS| ¢ PUB D JO UOIBUIqUIOD

e) -(AyewiAuesxo-g)su-g'e’|
‘BUOMI-(HS'HE HI)9' P g-8uizen ] -G'e |

Documents

wniwpe)

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

(euouy-
(HS'HE'HL)9 v g-vuIzeu-G'g’ |-
(IAurowiAueiixo)sul-G‘e‘ L) DIDL

S9S() UOWWOD

B|NWLIOS [eoIWay)

wAuouis

awep ooueIsqng

8-cSl-le€c 6-Ev-0vv.L
0-00¥-€cv 9-v/-€9969
€v15-6lc 6-¢9-1Sve
JoquinN N3 JequnN SvYO
penupquoy | 379VL

Document Sharing Hub

14

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

'SPD 9|gn|os SS8| WwJoy 0} uoioel aplydins

8y} 0} Spulg WNjWpPED ‘Juswipas u| "Ajjiqe|ieAeolq ay} saouanjjul

pue Jajem ay} Jo sjusuodwiod Yim S}oelajul Wwnjwpeo ‘Jayem

ay} u| "saoads [edjWwayd JO Jaquinu B JaA0 pauoliited S| pue swloy}
panjossIp pue papuadsns yjoq ul JNd20 AW WNIWPED Jojemeas

10 Jayemysai) Uj 0} ‘Xuyew (Jlos) ojul uoisnjoul ‘uolyexa|dwod
‘uoneydioaid ‘uondiosge ‘uonnjossip a1l sessaooid uo puadap [jIm
o)e} 8] "BjoIq pue XUyew [BJUSWUOIIAUS B} UIM JoeIaul [Im Aau}
‘JUBWIUOJIAUS 8U} Ul Judsald aJe Suol WNIWPEDd UsYA "% 06 O} 0S

jo abuel 8y ul uay} sI ainsodxa ojuabodolyiue wWNIWpPeD ||eIaA0 ay |
(2102 WYPOI) Sadi 1810} pue AlAIIOR DIUBDJOA ‘)00 Jualed Jo uoIsold
pue Bupayjeam apnjoul S82IN0S UOISSIWS [elnjeu asay} Jo aWos

"% 0G 01 % Q| WoJj pabuel aAeY S82INOS [BINJRU 0} NP SUOISSIWS
wnjwped [e10} Jo uomodoid 8y} JO sejewnsy "S82Inos apew

-uew Jo djusbodoiyjue pue [einjeu yjog Wwolj asue alojaiay} Aew
JUBWUOJIAUB 8y} 0} suoissiwa wniwpe) “(,.pD se) sjuswpedwod
[BJUBWIUOIIAUS |[B Ul Juasaid SI Yolym ‘Juawald [einjeu e S| wniwped
*Apoq Jeyem 8y} 0} JUswWIPas Wolj dN-1 JO UONEZI|Iqowal BIA

pasodxe ag Aew yoiym ysiy se yons swsiueblio oibejad 1o} aniy spjoy
Je|lWIS "|I0S pue Juswipas o} uoidiospe sy Jaye wis) Jabuol sy} ul 1o
‘uanye ayl Jo weasisumop ‘Ajoalip Jayie ‘O3udN- Jo uonepelbap
aY} WoJj synsal yoiym ‘g4N-v 0} pesodxa aq Aew swsiueblio
JuBWIPaS "% 8G/ O} #S AQ (Joyem pue JUBWIPSS ‘|I0S) JUSWUOIIAUS
8yl 0} peo| dN-¥ 8U} Jo asealoul ue 1o} a|gisuodsal s| OJUdN-H

jo uonepelbap woly pawlioy dN- ‘siueld juswyeal} abemas woly eyep
a|ge|ieAe 0} Buipi0ooy ‘dN-t 01 uonepeibap ayuny obiepun Aew
UOIYM WO} B Ul SI9AL 0} paseslal S| Jo sjue|d Juswiesal} Jajem ajsem
ul JJos)l dN-+ 0} papeibap Jayye si Junowe Juediiubis  "JUSWUOIIAUD
Sy} Ul uolleljusduod dN-¥ 8ui 0} 8InNquIuod O3UdN- 1eyl eredipul
O3uUdN- 10} uonewoul a|qe|ieAy (abpn|s abemas Buinigoas H9)
S|I0S pue (sjuan|ye Jayemalsem ay} Buiaieoal saipoq onenbe jo "6-9)
sjuswipas ul sassadold uonepesbap Jayuny eIA Jo ‘syued Juswiealy
Jayemalsem Ul Apealje Jayye ‘Jeaul| pue payouelq ‘jousydjAUON- O}
apelbap (OJudN-P) patelAxoyle ‘Jeaul pue payouelq ‘jousydjAuoN-1
'S9OIABP UOISN)SUB} POO|q pue Si8}ayied

Se yons suoljeoljdde [eolpaw pue SOIUOJ}O8[S UISPOW Ul punoy

os|e aJte Aay] ‘Aeids Jiey pue ‘deos pinby ‘ysijod jreu ‘Jezunisiow
‘mopeys ake ‘ewnpad apnjoul sareieyiyd Bujureluod sway
aJe0-[euU0SIad "s[eusjew Bulues|d pue ‘siaddeim pue sioulejuod
pooy ‘sa|i} J0oj} ‘sanisaype ‘Aisisjoydn JAUIA ‘surelnd Jamoys Se yons
suoleoldde pjoyasnoy jo AlauleA e ul pasn ale sajejeyiyd ‘siuawbid
pue jured ‘yneo ‘sain| Buiysy onseld yos ul pasn Ajuanbaly

os|e aJe sajeeyiyd s9|i1xa} pue ‘syonpoid pooy ‘sjeonnadsewseyd
‘sbuneod pue syui Bunuud ‘syured ‘sexem ‘Aejo Buiepow

‘sho} s,uaipiyo ‘Buibexoed ‘syueloeuns pue sjuabialep ‘sadinep
|eoipaw ‘syonpoud aseo-jeuosiad ‘sieuarew Buip|ing ‘sjueanipe
leanynoube ‘sen|b pue saAlsaype apnjoul suoneoldde-pug ‘sjuabe
Buipuadsns pue ‘syuabe BuiAysinwae ‘sispulq ‘sjueoluqgn| ‘syuesiadsip
‘slazi|igels ‘siowloy wiy ‘syuabe Buljeb ‘syusbe |01u0d ANS0oSIA 0}
sjuswa|ddns [euonuinu pue sjjid [eonnasewseyd jo sbuiieod ousud
woJj ‘syonpoud jo Alouen abie| e ul pasn ale [elauab ul seyeleyiyd

oPO

o—OowImmO
wONmImNO
hOvahNO
mONmIer
mOovIwNO
OVNIer
u(0*H0)
Buipnjou|
L=U yim
.O?NIer
u(0*H0)

?O@NIQ_.O

-2‘| ‘ploe dlAxoquedipauszuag-g- |

Documents

nwpey yaual|
a)uodajuol
apIxouow wnjwpe)

apIXo(|)wniwpe) 8pIXO WniWpe

[yoa10u8

SUOIJBUIqUIOD JO/PUB SIBWOS] [BNPIAIPUI
ay} Jo Aue apnjoul yoiym ‘sanbojowoy
pue siawAjod ‘seoueisgns
pauyep-||lom pue -gHAN Buuanod
pajejAxoyie ‘lousayd o} $ uomsod ul
punoq Ajusenod g Jo Jaquinu uoqied
B UM uleyod |Aye payoueliq Jo/pue
Jeaul| B yum saouelsgns] parejAxoyia
‘reaul| pue payoueiq ‘ousydjAuoN-1

ajereyyd |Auedig
aeeyiyd IAwelq
ajereyydifyued-u-ip

Jeyse |Ayuedip ‘pioe olleyiyd
8180 |Awelp ‘pioe dleyiyd

arereyyd (fusdig

aje|Axoqueoipauszuag-g‘| |Auadig
ajefeyiyd Aweiperereyydifusd-u-1g
ajefeuiud 1fiuad-N-1a

slejeyyd |Awy
[lowy
JEICE]

JAuadip ‘pioe ollAxoqiesipauszuag-g‘ |

Ja1se |Auadip
(dd@) erereyiyd |Kuadiq

S9SN uowwod

BInwJio4 [eolway)

wAuouls SWeN 9oueisqng

((op2)

ajuodajuoly)

8-lg-6€lch

2-9vi-Sie 0-61-90€1

-c/L-60vv 1

y-/2-2v6.l2

9-8€-991¥€

L-€v.-8¥2 €-¥8-,2v02

-918-€¥2 G-/2-H1EL

G-0L2-0€2 €-8€-/209¢

Buipnjou| Buipniou|

6-210-50¢ 0-8L-LEL

JequinN N3 J8qWINN SYO
penupjuoy | 3719VL

Document Sharing Hub

15

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

‘sweoy bunybiy-aaiy (7))
ul pasn uaaq aAey sjAyjeoloniuad “Buibexoed pieogpied pue Jaded pioe oljAoepunolonjpuad b
Jo} sBuneoo pue syuswiesas) Buiyiolo pue jadied se yons syonpoid ploe olouedspunolonipad c
uonoejold aoepNS Ul pasn usaq aAey Aay| “ieyem pue ‘aseald 1-88-19601 1 vO4d-11D Q
‘llo jodas Asyl 1By} s[edIwayd anbiun 8|qels aJe s|Ayjeolon|ued °0*4H" D ¥-G91-81¢2 8-76-8502 pIOE 010UBD9PUNOION|JBSODIUSH ploe o_o:momuc:oho:cmwoo_cm
802z 9buelQ 4 1900015
L MOJIBA Juawbig -
moj|oh saideN (& ]
a10|yoolAd mojjeA Auownue peaT 0
210]yo0IAd mojjoA ereuownue pea D
Mo|[9A ajeuowue pea
88G/. 10
mojjeA Auownuy
Mo||9A pes| Auownuy
'solWwel9d pue sse|b uiels o) pue uawbid jured ajuownue pea’
e se pasn ‘Jopmod mojjeA-abuelo ajgnjosul-lajem ‘snouosiod e si }| 1-28€-2¢€2 8-00-2108 Ly MOJIBA WBwbid |I'D Mmook pea| Auownue ‘@10|yooihd
suely
‘auolp-g‘ | -uelnjozuag-g-oipAyexaH
apupAyue
o1jAx0qleoIp-g* | -euBXayojoAD-suel}
auolp-g°}
¢-/9-6¥08¢} -ueINjozusg-z-oIpAyexsH-(,.4e.s ,Heg)
7-06-€€2.6 -joi-(deL'geg) [Anus siuy Aq paianod aie [|] siowosl
6-22-9/2L11 ‘-0ipAyexay ‘auoipueInNjozuUaqos|-g‘| -suel} pue -sI0 8y} JO SUOleUIquIOD
0-/9-G92601  @pupAyuy olAxogiesipauexayooAD-g‘L  a|qissod ||e pue saouelsqns Jawos|
2-G8-€8720+ -oipAyexay ‘suoipueinjozusqos|-g‘L  [g] -suel} pue [g] -s1o [enpiaipul 8y ]
6-82-22€56  opupAyue olAxoqledlp-g‘ | -ouexayooh) [€] epupAyue
Buipnjou| apupAyue oleyiydoipAyexsH ol|Axoquealp-g‘ | -euexayojoho-suel}
6-600-8€2 € 12-991¥ 1 auoIp-¢*|-UeINjozUSqosI-0IpAyexaH ‘[2] epupAyue oljAxoqiedip
"s1suspIey Se YdHHIN PUB YdHH Uim uisas Axods yum paje|osl €-980-9¢2 €-00-671€1 VdHH  -2'L-duexayojofo-sio ‘[1] epupAyue
pue paxyy ‘siopnoedeo Buonpoid jueld ul punoy 8q UBD SJUEBISANS By €0°'H8D 6-709-102 /-2v-G8 auolp-g‘ | -ueinjozuag-g-olpAyexay o1lAxoqueoIp-g‘ | -auexayojohD
aulpisain-d
J8ye |Aylew [0sa.o-d-oulwy-w
uipizary
aulpisal)
auIpIN|o}-W-AXOUIBIN-9
aulpisiue-o-JAyleIN-G
auljiueAxoyaw-g-lIAyIBIN-S
a|os|ueoulwe-g-|AYIs N -
‘siayiom Aisnpul Buunioejnuew akp auljiueAxoylaw-9-|AUIBIN-€
Buowe panlesgo Jaoued Jappe|q jo aouaploul ybiy ay} o} asuodsal UBN|0}AXOY}dW-{-0oulWY-E
ul @JnjIsu| Jaoue) [euolieN 8y} Aq Aesseolq Joj pajoajes sem aujweuazuaqAyiow-g-AXoyla|N-g
auIpIsalD-d “Asnpul axa] 8y} Ul pasn ale pue sajeis payun ey ul auljuelAyiow-g-AXoylo|N-g
Ajerolowiwod paonpoid ale saAp asay] "6 18]0IA 1021Ig pue ‘0f pey auazuaq|Ayiew-G-Axoyjew-g-oujwy- |
%04 ‘g, 9buelQ 10811Q Se yons ‘sjuawbid pue saAp oze aonpoid 0} -|JAylew-g ‘aulpisiuy
a)eIpawWwIalUl [BOIWBYD JIBYIUAS B Se AjaAIsnjoxa pasn si aulpisalD-d ON**H8D 1-61¥-702 8-1/-021 -lAyew-g-Axoylow-g ‘eulweuszuag  (sulpisaio-d) aulpin|o}-w-Axoylaw-9
[Anua siyy
Aq paianod ale [|] siswos| sy}
JO suofeuIquod a|qissod |je pue
(Sw.oy oLIBWOS| 0818)S -Suel}
pue -s1o 418y} Buipnjoul) [y] pue
[¢] ‘[e] s1ewos! [enpiaipul 8y ]
VdHH UiM ainxiw [AyrewoipAyexay [¢] epupAyue olreyiydiAyiew
oly10ads e ul pasn Ajuowwod si YdHHIN “sAe|dsip [eubip pue sepoip ‘UolpauBINJOZUBJOS|-E‘ | -g-oipAyexaH ‘[g] epupAyue
Bunnwae by ‘sionoeded ‘siojensul Joopino 68 ‘s10}oNpuodIWSS 1-996-092 6-62-0L12S apupAyue oleyydiAyiewoipAyexsH olreyiydiAyiew- | -oipAyexaH
Buiress pue syusuodwod Ayouiosie Bupsed ‘s|io0o [eanios|e $-95€-9G2 L-v1-2218h apupAyue olreyydoipAyexaylAyie ‘[2] epupAyue olreyiydiAyiew
BuneuBaidwi 10y pasn Ajlopim sI YdHHIN “PIl UOL0B[S PuE dL3Ode 0-2L0-€ve 6-09-8EV6 | 00SS-NH -p-oipAyexeH (1] epupAyue
ut pasn Ajurew jusebe Buuno uisas Axode Bumes-owsys € si VdHHIN f0%H%D L-¥60-L¥C 0-16-05552 VdHHIN olreyiydiAyzowoipAyexsy
S9S) UOWWOYD  BNWJoS [edlway) JaquinN N3 JaquinN SYO wAuouks awepN 9ouelsqng
penupjuoy | 3719VL

Document Sharing Hub

16

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

‘slowo)se|e pue sjuejess ‘sbuljeod sueyiain ul asn o) Jobuaneos
alnisiow paseqg-aulpl|ozexo AIsoosiA mo| ‘Buijoesl isey e S|}

‘plob jo uoneulwlslep [eonhfeue

8y} ul Se yons ‘Aujsiwayod dIsuaio} pue [edjuljd ‘[eodnAjeue ui Joyeslpul
10 Juabeal e se pasn Ajapim os|e aulpljo] -g "sauisnpul Jaded

pue Jayies| ‘ejixa} ay} ul Aenoed pasn syuswbid sjgnjosul pue
saAp oze a|qn|os jo uononpoid 8y} 1o} 8yelpawlIdiul Ue S| ulplo] -2

*SIaWOo)se|d Uepad Jo uononpold 8y} 4oy osfe Ing ‘uononpoid aAp 1oy

Ajurew pasn aujwe onewole juepodui Aje1oiewwod e S| aulpljo] -2

‘(ssownd

Jouaixa ‘mojjaA) syured pue (jooissew ‘ebiseyy “6°8) sjuswbid
urenao Jo uoponpold 8y} pue Jaggni JO UOLEZIUBDINA 8Y} 8pnjoul
suoleoldde Bupeujiwop ssa| 1oyl ‘siusuodwod Jeindwod Buipnjoul
‘SOIWel9D [BuISNpUI pue sse|b [euisnpul paseq-pes)| ul pasn si |

*(oU308|002z01d ‘sdel) ‘sI0jeuUOSal ‘SIB)l} OIWEIDD

‘Alowsw J8)ndwod ‘sieonpsuel) ‘so0alels) SolUu0J08|e Ul Pasn Si |
'S[eoIWwayo0lBy pue ‘s|eonnsdewIByd ‘SISSYIUAS

ojueblQ Ul pasn ajeipawIelul pue [eusiew mel Juepodwi ue si i

"Aisnpul [aweus sse|b 8y} 10} Os[e INq ‘| 40 SIeqiosqe Aei-X-llue se

pasn si [euslew siy] "solqe} Buljooidaily pue solweIsd Ul pasn si |

‘SeulNpul pue ‘seAp 0Zelp ‘MOjjeA PIOY JO ainjoejnuew
ul ejeIpawLIBiul UB SB pue 9Ap B SB S)es S JO Wioj 8U} Ul pasn si }|

ONFeH''D 1-0S1-12¥ 2-¥0-098¢v |

NeH*O 0-62¥-202 ¥-65-G6

qdo 0-29¢-Slc 8-9¢-LIEL

€0 (217 AL xad) ¥-12.-G€2 2-18-92921

1Sad®0 €-89€-v€C ¢-¢c-0chiL

ENHED 9-85¥-002 €-60-09

SN1d-SW 8uipjoz
-(IKingihuzew

-g)-z-lAyrew-g-1Ayle-¢ ‘euipijozexo
aulweuszuaqAylsN-o
auljuelAypa|N-0

auaN|ojouIWY-0

aulwelA|jol-g

auiwejAusydiAyie -2
aulweuazuaqiAyBN-2
auazUagoUlWe- |-AYIBN-2
auan|ojoulWy-g

auazuaqlAylvow- |-oulwy-g
auazuaq|Ayjew-g-oujwy- |
auljuelApaiN-g

-lAylow-g ‘auiweusazusg

91420 pEd| MOJ|IOA

apIxo snoquin|d

9t MojjeA wewbid

apIxo (|)pes]

apIXo (+g)pea]

apixojoid peaT

Mo|[oA apixo peaT

opIX0 peaT

apIxoouow pea-

9t MojjeA wawbid '

L1S/2 1O

9JeuR)l} 81eU0DIIZ pedT]

(PoL-01Z}

-0110d) 8pIXO WNjUOdIIZ WNjuey) pes
(ot

-0JZ1-01LGd) 8}euodliZ sjeuey} pee-
(f0(1Z‘11)ad) ereuooliz sjeuey) pes
9]eU001IZ dleUR)) pesT]

OPIXOU} WINJUODIIZ WNIUBY) peaT]
(fo(1z'1)ad)

BpPIX0 WINIU0DJIZ WNjue)) pes

ajeal|is (+g)pea
aplwijAuaydipoulwy-d
Jozuagozeoujwy-d
auazuagozeoujwy-d
aulue(ozejAuayd)-d ‘5 mojloA
110 BUIZE|ISBIg ‘MO|[9A Buljiuy
|0ZUBaqoZeOUIWY -1
auazUBgoZeOUIWY-1
‘auiweuazuaq(ozelhuayd)-
e(ozejAuayd)-
[9A JUBAIOS '|'D
-(ozejAusyd)- ‘euiweusazuag
auljiue(ozejAuayd)-v
-(JAuazeipjAuayd-g)-1 ‘euiweuszuag

auIplj0zexo-
(IKinalhurew-g)-g-1Aurow-g-1Ayx

ments

Document Sharing Hub

Docu

auIpInjoL.-0

(epIxo pes|) apixouow peaT

BPIXO WINIUODIIZ WNUBY) pesT

J[es pes| ‘ploe 2101IS

9USZUBOZEOUIWY-

S9SN uowwon

B|nwJioH [eolway) JoquinN N3 JequinN SYO

wAuouAs

awieN 9oUBISqNg

penupuoy | 379VL

17

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

ocuments

'suoneoldde
Buiuuey Joy Apenoiued ‘sdwe| Jusosalon)y Ayeroads ul pasn si )

'saplonuapol ul pue ‘“aded olydesbowsayiojoyd

Jo} Bunyeoo e se ‘sieysakjod pue uojAu uj Jasl|igels jeay Se pasn S|}
“SH)

Buize|b jo uonesedaid ‘uoloq jo uonesauab oA|01108]0 Ul ‘SAISBIqE
papuoq uisal Ul Sia||l 9AIOE Se ‘sjuabe Bujuyas urelb Juswiesi)
lelow Ul ‘ainjoejnuew juepielal-awel) Ul ‘sishjereo se ‘Buneid

pue Buixnyy jo sjusuodwod se pasn ale sjes ajeloqoion|y dluebiou)
'sjies ajeloqoionyy

ojuebioul Jo Buunyoenuew ‘sjes ozelp Jo uolesijigess ‘uonesuawAjod
pue suone|Ayje 1o} 1sAjereo se sisayjuAs olueblo ‘syyeq

olueAeb Jo Jusuodwod ‘Aoje sy pue wnuiwne jo Bulysijodoosie
‘Buysiuly [erew ‘synouo Buield ul pasn s| pioe ouogoion|4

‘sonse|d apuojyojAuinkjod
Joy sezl|Iqe)S B Se pasn Ajlepim st (014a) apuolydip unikinalq

[8002/222} ON (D3) uonen

ul 9-00-100-280 Jequinu

Xapul yum ‘spunodwod pes| Jo

Anua dnoib sy} jo Jaquisw e s;

aouelsqgns ay} {((asq) | Aobared

10 (d19) VI uday ,uononpoidai

1oy A)OIX0}, 10} JWi| UOIBJuaduod

ouauab ajgeoidde ay) anoge

Ju8U0d (ad) pes| yum] padop-pes)

‘(1:1) yes wnueq ‘(°0%IS°H)

padop-pes| ‘e1edl|is wnueg ploe 2101|IS
ojel)iu snoquinid
‘eyespu (|1)peeT]
‘sreniulp (j1)pee
‘epespu (+g)pee]
‘(erespu)siq (+g)pean
(°(°*0N)ad) eremu peen
‘aleJju pea
‘ereniuip pes
yes (+g)pes)| ‘pioe duHN
apesuIp (+g)pean

(1:2) Wes (+g)pes| ‘proe oLN ajeluuIp pea

ojei0qoION|eS] (]|)PeeT
(4(*49)ad) eyesoqoionyy pes]
ajeioqoJonyj pea
aplon|} uoioq peeT
(4(*49)ad) eresogoionyens) pes
((*49)ad) eyeloqonyy pee
(+g)pes) ‘-oionjjens) ‘(-|)erelog
ajesoqolonjjenalp (+g)pea

(1:2) (+2)pes| ‘-olonjyens} (-1 )srelog (eyesoqosonjyenal)siq pes-
apuojydIp-IAinaip urL
aueuue)sololyaIplAIngiq
(o1ga)
apuojydIpulAINgIg
1014aa
0€¥g SO uoixy

-0J0|yoIp|AiNgIp ‘sueuuE)s (014aq) epuojyoip unAinalq

S9SN uowwo)

BINWIoH [eOIWBYD

wAuouls aweN aoueisgqng

Document Sharing Hub

18

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

'soojel
Se ||oM SE ‘Se|olUe Jayyes| pue Sa|iIxa} Ul pasn ale seAp-oze ay ]

'sjured

ur Juswbid Buiply auym e se pasn Jabuoj ou ‘Juswyosed pue Jeded
a)euoqleo pes| pue Ajnd Bupjew Joj pue ‘sjuswad ‘siaqy DA Woly
opew sjou ysiy paolojulal-uojAu ‘sesealf Bupeolqn| ul pesn osje

sl 1] "siawAjod DAd 1o} J8zijiqels 1eay pue 4az
1000 ‘s}eays Buipiooal aAlsues Ajjeoljoale uo wiy juelsisal-abpnws
‘uonre|nsul alm ausjAyieAjod ui sapixolad Joy Juabe Buuno ‘sisisakjod
10} 1sAlereo ‘(s1@ays onse|d uaosapul pue ‘syured aAos|jal

W1 AN ‘SHuI aAlIsuss-ainjesadwa) ‘saze|b ojwelad ‘syured J0lBIXd)
Juawbid se pasn si } ‘@lssSnIad0IpAY |eJsulw By} Se Ajjeinjeu puno4

NZm—.Im_.O

£ad°0°H%0

8-899-¢lc

9-06¢-G1¢

0-88-8€8

9-9¥-61€1

aueyew(|Ausydoulwe-y-|Aylaw-g)iq
aueylaw(jAusydjAyiow-g-ouiwe-y)sig
aueylaw(jAusydouiwe--|Aylow-g)sig
[eunuelAyrew-glsigausiAuloN- '
(suipinjoy-o)sigausiAyle -+
aueylawjAuaydipjAyiowip
-£'c-oulweIq- vy
aueyew|AusydipiAyiewip
-£'g-ouy- by
aueyew|Ausydipoulwelp
-¥'y-iAulewna-g'e
auljiueipsudlAyiew- ' y-Ayewia-2'z
-IpausjAylew-p'p ‘eulpinjoL
(auiuelfyiew-g)sigihipeueyioN- 'y
-[Aypew

-zlsigeusjAylew- 'y ‘euiweuszuag
pes| sHuMm

Binquep pes auum

SJIUM UBNBUSA
pea|u1AxoipAyIporeuOqIedl |
SNZ10S Jojesliqels

S)IUM 2lelS

BUUM JeniIS

pes| ayjoy

apeAON

auym pee

ajeuoqieoqns pea

[?(HO)ad ®00ade]

81eU0qIRD BPIX0IPAY pes
ayeipAyouow

‘(*(°00)0®ad) epixo ajeuoqued peaT
(*(*00)*(HO)%ad)

apIX0IpAY 8yeuoqleo pes

OHUM Sswaly

SUUM oxeld

nyedug

peaT sauym yaing

SIUM ZHUWaID

oIseq ‘}fes pes| ‘pioe dluogie)

1 ®HYM Juswbid |0

16GLL IO

SHUYM ulpieg

(*(HO)ad"*00ade)

ajeuoqles pes| oiseq

ajeuoqleo pes)| oiseq

pe?d| 8lyM 81euoqles oiseq
xawl|y-1AxolpAyip
[(-g)oyeuoquen]siq ‘pear]
-uAxoipAyip(oleuogies)siq ‘pea]
(*(HO)ad *00adz)

apIX0IpAY 8yeuoqleo pes

(*(HO)ad ®00qdge) ereuoqied pee
(z2:2:€) apixoipAy ajeuoqied (+zg)pea
(*(HO)*(°*00)%ad)

apIx0IpAy 8reuoqles pee

Documents

auIpIN|O}-0-IpauBIAYIBW- 'Y

apixoipAyip(ayeuoqied)siq pesjuL

SOS() UOWWOD

BnwJio [eolway)

laquinN N3

JaquinN SYO

wAuouAsg

awep ooueIsqng

panuiuoD

L 31avl

Document Sharing Hub

19

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

*SOIWEBISD J14}08[90118)
epodwi }sow ay} jo auo Ajjeoibojouyosy si yoiym ‘walsAs
(17d ‘1=X=0 €O[x-111x17]ad) 81euel a1euodliz pes| ayi Jo siaquiaw

L MOJjeA ewbid
(*011ad) e1euey pee
(°01L°0ad) eyeuey pesT
ajeuell] pean

L MOJ|BA Wiswbid "0

Documents

pus 8y} JO BUO I Sjeueyy pesT "sjured ul Jeew BuLojod sk pasn si Y 119d°0 6-8€0-9€¢ €-00-090¢+ (°01Lad) epixo wniuey pes 8pIXou} wniue peeT
"Soliepeq pioe (°0s®ad) eweyins pean
pes| Joj a1sed aAioe jo Buunioejnuew ul pasn osje si }| ‘sbupoeq (0(*OS)%ad) ereyns apixo pea
Jouw pue ‘sadid seb ‘ss|qeo Joj sa|iyosd pue sadid Joy uonosjoid (("OS)0%qd) areyns pea
Ul pasn osfe si 1| 'spullg 1uiw pue ‘sadid Jayem ‘UolONI}SUOD aleydins epixo pes|iq
Jous)xe ‘se|qed pue aiIm Joj sonse|d ul pasn S| 81ejNs spIXo pee scad°o 1-€88-v€2 6-9/-98021 (("OS)0%ad) @reyins apixo pesT] 8]ByINs BpIX0 pes]
‘sjuebe
uoleleo|} pue ‘sazealue ‘usbe Buidind Jaded ‘sjany ‘sjusbe
Bumem s|nxa} apnjoul suolesljdde jeuonippe si| “suisal oljousayd
ul pasn osfe si }| ‘sjuabe onnadelay) ‘sjueiovjuISIp ‘SapIoIgIay
‘saproibuny ‘saaensasald sapnjoul abesn s)| “jJuaAjos poob si ueiny O'H"D €-/2/-€02 6-00-0L1 ueing
[J0818Y} UOHBUIQUIOD B IO SIBWOSI
[enpiaipul 8y} jo Aue spnjour yoiym
$90UBISgNS paulep-|lem pue -gdOAN
'sapionsad se pue ‘sjuablialep Alojeloge| se ‘uonezuswAiod uoisinwe osle Bunanod ‘jousyd o0y 4 uonisod
1o} sialis|nwa se ‘siejew pue [oom jo Buisseooid ayy se ajesedsip se ul punoq Apusjenod 6 jo Jaquinu
suoneoljdde uj pasn aie Aay] ‘sjuejoeyns [euisnpul se pasn Ajopim uogued B Yum ureyo |Aye payouelq
ale yoiym ‘sarejhxoyia [ouaydihye anib o} uonejixoyie o} paloslgns Jo/pue Jeaul| B Yim saoueisgns]
ale sjouayd|Ayy “sjouaydiAye ay} jo 1@sgns e si jousydjAuoN O"°H%'D Jeaul| pue payouelq ‘jouaydiAUoN-
‘s[eonnaosewleyd pue
21}9WIS09 ‘|l0 agn| ‘Aysnpul oiseld ‘@AISaYpe ‘|0Jju0d }SNp ‘SISBYIUAS
sjuejoepns ojuojue ajelpawlalul syonpold Bulup ‘Buul-ep Jeded
‘Buisseooid a|pxa} ‘Buppiom [ejew ‘sialis|inwa [esdiwaydoibe ‘sjuabe [senbBojowoy pue siawAjod
Buiweoyep ‘siaznues ‘siaziigels ‘siuesiadsip ‘sioues|o [euisnpul ‘saouelsgns gOAN pue seoueisgns
pue sjuabislep :epnjoul suoneoldde pu3 ‘seiuadoid Aousbisiep 0%H"'D pauljep-||lem Bulenod] parejAxoyie
ybiy pue BulAysinwa Jus||9oxa YIm ‘JUBjoBHNS JJUOIUOU € S| }| u(O"HD) ‘lousayd(ifingiAyiowener-gc L L)
(epiwe) 4Na
aplweueydwAyiowid-N‘N
aulwelAylswipjAwlo-N
'sBuiyeoo aoepNs pue v4na
‘swil ‘slaquy ‘siayiea)| d1BYIUAS ‘SBAISBYPE JO ainjoejnuBW By} Ul pue (196 ‘128) -lAylewIp-N‘N ‘epiwewioq
‘sapronsad jo uononpold pue juswdojeasp ay; Ul ‘sjeoinasewleyd aplwewoyAyewia-N‘N
Jo} Buiidnoo apndad ul JuaAjos e se pasn osfe si }| ‘soise|d 4Na
pue siaquy o1j/10e Jo uononpoid ay} ul pasn si }| “elel uoieiodens aplwewsojAylawiq
MO| UHM JUBA|OS B SE S| apjwewlojAyiswip jo asn Arewnd oy ON*HED §-6,9-00C 2289 -AyrewIp-N‘N ‘epiwewo apiwewloyAylewIp-N‘N
‘s|oiy
pue ‘seujwe ‘sjouayd jo uonejAyiew ay) Joj Jusbeal e se umouy| 1saq
s 1| "sisayjufs ojuebio uy Juebe Bunejhylew e se pesn Ajurew si | SYO°H%D 1-850-102 1-82-11 ls)se [Aylewip ‘pioe ounyng areydins |Aylewig
apeyns |Ayig
's|oly} pue ‘sauiwe ‘sjouayd s3aa
10 saAneAlap |Ayle asedaid o} Jusbe BunelAye ue se pasn si (*OSs213) areyns 1Ay
1 "lopo wiwiedded e yum pinbij sse0jod e se sinodo sreyns |Aulelq S"O°*H"D 9-685-002 S-/9-v9 Jese [Ayelp ‘pioe ounyng areydins |Auyielg
$9S) UOWWOY  BNWIoS [edlway) JaquinN N3 JaquinN SYO wAuouAs awepN 9ouelsqng
penujuoy | 3719VL

Document Sharing Hub

20

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

‘BuunjoeynUeW Ul SJUBA|0S SE S| asn [ealdA} sy

‘soplonsad pue ‘seplonoasul ‘sepiolqiay Ul pasn Ajurew si |

‘siojepaid doy swos uj siseq Jybiem 1om e uo (uoljiq Jad sped)
weJboyy Jad sweiboloiw paipuny may e 0} dn SUOIBIIUSOUOD Ulele
ueo )l ‘(Mojaq Jo ‘uonoalep [eonlA[eue Jo SHWI| BY) O} 8SOJ0) MO| USHO

aJe suoleliuaouod anssy ybnoyye ‘suoneoo| [eolydeifosb snotewnu
1e (sbba piig se yons sabels ayl| aAlIsuas jo sanssiy Buipnjour)
sa10ads ajl|p|Im [euisalia) pue onenbe jo sadAl Auew ul jussald osje
s| )| 'siseq jybrem Aip e uo (uoyjiw Jad sued) welibojy Jad swelbijjiw
[eloAss 0} dn SuOIBIIUSOUOD 1B S|I0S pue SsjuswIpas ul Ajurew
Buipisal ‘Juswuoiiaua ueadon 8y} ul pajoalep Ajlpim sI 3ageded

°0""H% 1-920-112 +-¥1-629

SO°N®'H°'D £-198-102 1-G8-88

8-2€-2/910C}
S-v/-8€GSY 1
¢-0£-5¥6601
G-61-€911

o°hg®o 6-709-v 12

9A|0s0][90 |AyeIp

102416 |Ayse1p

awA|b 1Ay

33093

Jayie |Ayselp [09A|6 susjhyle
-fxoyieip -g‘| ‘aueylg

G9€8 XSM

joigey| Jedng

abiawald

€G6/20¢ OSN

danNg oar

gose

qopen

XOUOAIH

doiig

[elousn moQ

d9SNa

d9SONd

danNda

682 N

3002 xoinqiq

xoinqig

Jloo1saq

4Nga

‘3'd Xowsyo

auaydeing

uaydeing

0€ dNg

02 dNg xouee|g

xojey
Jousydoapuip-‘g-1Aing-0es-9
Jjousyd|AIing-08s-0-0JHUIQ-9‘y
Jjouayd|Aing-o8s-g-0HuIq-9‘y
Jousayd(lAing-g)-g-omuia-9'y
Jjouayd(jAdoid-u-jAyew- | )-g-01muig-9‘y
Jouaydouyuip-9‘y-|Aing-oes-g
lousydopuip-9'y-(AdoidiAureN-1)-2
Jjousyd|Aing-oas-9-0.uIq-¥‘g
Jousyd(Adodihyiow-|)-9-onuig-v'g
-0IHUIP-9'#-|AINg-08s-Z ‘loudyd
-onup-9‘p-(jAdodihyiew-1)-g ‘lousyd
0odaga

odaa

3990a

3daga

3ageosp

BAI}BALISP OWO0IqeIdp ‘-SIGAXO
(1] suazuaq

auazuagAxouayd owoiqeossp
apIxo

|Auaydiq owoigqeosp

apIxo (|[Ausydowolqejuad)siq
apixo [Ausydipowoigedsp
Jaye JAusydipowoiqedsp
(suazuagowoigead)sigAxQ- L L
[-owoigeluad

-9'G'p'g glsIaAxo-,1 ‘| ‘suszusg

aueyleAxoyielq-

uments

Doc

(lousydomuip
-¥'2-1Aing-08s-9) gesouiq

(3ageoeq
‘ayie |Ausydipowoigedsp)
J8y1e (JAusydowoigeiuad)sig

S9SN uowwod

BnW.Io4 [eo1Wway) JequinN N3 JequinN SYD

wAuouls

QWweN adueisgqng

penupquoy | 374VL

Document Sharing Hub

21

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

‘Juanjos Bujues|o (7))
Aip e se ausjAyieoioyolad 1o} Juswaoe|das e se pakojdep usaq apiwouiq |Adoid-u ==
sey }| 'SeAIsaype 10} JUSA|OS B OS[e S| }| "SPJeoq }INdJI0 0ju0J09|9 aplwolq |Adoid c
woJj sanpisal Buliap|os Jo [eAowsal ‘sadeuns [elaw Jo Bujues|d aplwoliq [Adoid-| Q
Ay} 10} Pasn sI ]| "JUBAJOS B SE pPasn SI Jey} pinbi| ss8110]0d € S ) 1g4HED 0-St¥-€02 G-$6-901 -owoig-| ‘euedold  (epiwoiq |Adoid-u) mcmao\_QoEo‘_m
ploe ounejolon|ued
pIoe olouedapopolon|pad -
‘sweoy Bunyby-a1y vOdd Q
ul pasn uaaq aAey s|Ayjeoson|ued "Buibexoed pireogpieo pue aded -2 1D-010N|}ES001} ‘ploe Dl0UBIBPO( 0
Jo} sBuneoo pue syuswieas} Buiyiolo pue 1adied se yons syonpoid -0I0N|yesool} -gL ‘gL 'L LI LL'0L‘0L D
uonoajold aoepNs Ul pasn usaq aney Aay] “ieyem pue ‘aseald ‘6'6'8'8°2°2'9'9'S'S'V'pE'Ee T
‘llo 1adas Asyl 1By} s|ediwayd anbjun a|qels ae s|Ayjeolon|uad 20%%4H%D 2-€02-902 1-GG-/0€ ‘pioe dloued8poq pIoB D10UB9POPOION|JBSOIN |
ploe olouedspelel0IoN|Uad
pioe oljAxogleosuedspelalolon|ued
pioe onsuAwoion|pad
‘sweoy Bunyby-a1y vOd4d-v10
ul pasn uaaq aAey sjAyjeolonipuad “Buibexoed pieogpied pue Jaded -olonjyesooeiday-y ‘v |
10} sBuneoo pue sjuswieal; Buiyioo pue jadied se yons syonpoid YLECL'SL'CL L LL LL'OL'OL
uonoajold aoepNs Ul pasn usaq aney Aay| “ieyem pue ‘aseald ‘6'6'8'8°2°2'9'9'S'S'V'yE'EeT
‘llo jadas Aeyl 1eU) s|ediwayd anbiun a|qels ae s|Ayjeolonjuad 20%%4H"'D +-€08-902 /-90-9/€ ‘pioe dlouedapela] ploe dlouedapeljalolonjesooeldeH
‘Bupjoeq Jouw ‘sayeld Aieneq ‘sedid seb ‘sejqeo ajej|ns pes| diseqestal
10} so|joid pue sadid uonosloid ‘spulg-luiw Joy sonseld ‘sadid (*OSad 0ady) eelns apixo peaT
Ja)em 1o} asn sofse|d ‘uoldNIISUOD JoLBIXa 1o} sonseld Ul pasn s} s%ad®0 /-190-G€2 9-06-5902 ((*OS)*0%ad) e1eyns apixo peaT ayeydins apIxoel}a} pesjejuad
'S9OINBP UOISNjSUBI} POO|] PUB SI8}8yied
se yons suoneoljdde [eolpaw pue SOJU0IIOB[S UISPOW Ul punoy}
os|e aJte Aay] ‘Aeids Jiey pue ‘deos pinby ‘ysijod jreu ‘Jezunisiow
‘mopeys ake ‘ewnpad apnjoul sareieyiyd Buiureluod sway
aIed-[euoslad ‘s|eusrew Bujuesio pue ‘siaddeim pue siaulejuod
poo} ‘saji} 100} ‘senisaype ‘Aialsjoydn [AUIA ‘sulennd Jamoys se yons
suoleoldde pjoyasnoy jo AlaueA e ul pasn ale sajeleyiyd ‘suawbid
pue jured ‘yneo ‘sain| Buiysyy onse|d yos ul pasn Ajuanbaly
os|e ale sajeleyiyd "Soixa} pue ‘syonpoid pooy ‘sjeonnasewleyd
‘sBuryeoo pue syul Bunuud ‘sjured ‘saxem ‘Aejo Buljepow
‘sAo} s,uaipiyo ‘Buibexoed ‘sjueloeuns pue sjuabiaiep ‘sadinep
|eoipaw ‘syonpold aseo-jeuosiad ‘sjieuarew Buip|ing ‘sjueAnipe
leanynouBe ‘san|b pue saAisaype apnjoul suoneoldde-pus ‘syjuebe 19189 |Auad
Buipuadsns pue ‘syuabe BuiAysinwae ‘siapulq ‘sjueolqgn| ‘sjuesiadsip JAinglAyiew-g
‘slazi|iqels ‘siawlo} wyy ‘syuabe Bujeb ‘sjusbe [04ju0d AlS0oSIA 0} ‘proe ollAxoquedipauazuag-g‘ |
sjuswa|ddns [euonuinu pue sjjid [eonnasewseyd jo sbuiieod dusu 19189 |Auad-g (1AinglAylow
wol} ‘syonpoud Jo Ajouen abie| e ul pasn ale [elauab ul sajejeyiyd YO%HE D 6-69-2629// -g)-1 ‘p1oe oljAxoqieoipauszuadg-g‘| a1ejeyydifuadosi-|Aluad-N
‘s|an} UoljeIAB BWOS pue s|an} auljoseb aouewlopad Ul aAlppe ue auequnidjAyleenal
S! “131 perelraiqae ‘(pes)| |Ayleeliel sweu uowwod) pesjjiAyieenal ad®®HED $-620-102 2-00-8. -iAyeene) ‘euequinid pes|iAyieenal
xa|dwod
‘sadid seb pue ‘sa|qeo Joj sajiyoid pue sadid 10} uonosyoid pes| ‘pioe oljAxoqleoipauszuag-g‘|
Ul pasn osfe s| }| "spullq luiw pue ‘sadid Jayem ‘UOONIISUOD JIOLBIXD -1oxolp[(-g)
‘se|qed pue aiIm Joj sonseld ul pasn si pesjuoxolp[(-z)orereyd] £qd°0"H®D 6-889-€/2 6-90- 11069 ojejAxoquedipauszuag-g‘|] ‘peen pes|uoxolp|(-z)oreleyiud]
*sjonpold [edlwayo pue S[esiwayd Jo ainjoenuew
AU} Ul 9)eIpawIalUl [BOIWAYD B SE pasn S| JIseq ‘}[es pes| ‘ploe oady ad®0"H%0 €-G/1-1G2 ¥-69-v0V 1S (1:1:1) eyeyeoe apixolphy (+g)peen oIseq ‘)es pes| ‘pIoe dedY
‘Buipinow uonoalul pue spinbi pue seseb
0 @ouekanuod 1o} sadid Jo uononpolid ul pasn ‘saiuadoid [eouIo8|e
poob 0} enp Buiyieays a|qed ul pasn s| eyeyding pes disequ |
1 Buisn apew
aJe sjonpoud Jaylo pue Jayies) [eoyiue ‘sadid ‘sejqeo ‘eqgns B9
(s1onpoid DAd 2iseld Jo Jaziigels) syonpold pieog pue DA Bupew
1o} pasn s ajeyding peeT oisequ saiuadoid mojy poob o} eng s"ad“o 6-08€-G€2 ¥-L1-202eh (("fOS)®0"ad) eleyns epixo pee ajeydins apixoL} pesjeloL
‘S[eliajew UoloNISuo oplwelsoe|Ayio N
pue s[euslew o1U0I08e ‘S|edlWaYd0IBe ‘9ouslos 8| Jo uononpold opIWe}eoR|AUYIBWOUON
BU} Ul SjeIpawIdlUl [BOIWSBYD B Se pasn S| apiweedelAyioN-N ON“H®D 9-281-102 €-91-61 -lAulew-N ‘epiweedy apiwejadelAyiow-N
S9SN UOWWOYD  BNWio4 [edlway) JaquinN N3 JaquinN SYO wAuouAs awepN 9ouelsqng
penujuoy | 3719VL

Document Sharing Hub

22

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

‘GLL Pal pIoe “|'D PUE g Pal JUSAI0S
‘I'0 s8Ap ey} Jo uononpoid ey} 10} BjRIPEWIBIUI [BOIWSYD B SB pasn

auazuagozelAylewIp-g*,g-oulwy-
aulpinjojo-(0zeA|oL -0)-f
auazuagozeoujwe--JAylwIg-g‘.2
aulliue[oze(|A|01-0)]-p-lAureIN-2
aulwe[|Ausazelp(jAuaydjAyiow
-2)-v-lAuen-g
8uaN|0}0ZeoulWy-g
auazuagozeoulwe- y-|AylowIq-£2
-oze|A|0}-0-4 ‘Bulpin|o] -0

€ MO||BA JUBAIOS "D
-[oze(jAuaydiAyrow
-2)-v-1Aylew-g ‘euiweusazuag
auljiuefjAuazeip(jAuaydiAyrow
-2)-v-lAuien-g
-[JAuazeip(jAuaydiAyrow
-2)-cl-v-1Auew-g ‘euiweuszusg

Documents

oS[e S| }| “Sexem pue ‘Sje} ‘S|l0 J0j0d 0} Pasn S| aUSNJ0J0ZEoUILY-O ENSHYD 2-165-202 £-9G-/6 aUuIpIN|0}-0-0Ze|A|0}-0-1 auan|ojozeou|we-0
‘sadid seb pue ‘se|qeo Jo} sajyoid pue sadid 1o} uonosjoid ul pasn ayydsoyd pes) oiseqiq
os|e sI}| ‘spullq lulw pue ‘sadid Jajem ‘UoidNJISUOD JOLBIXD ‘S8|qeD ajydsoyd epixo peaT
pue am 1o} DA Jejnoied Ul ‘sonsed ul J9zi|iqels Se pasn S| i €add°OH 2-29e-5¢e2 L-02-1¥12L ((PFOdH)?0fad) ereuoydsoyd epixo peen ajeuoydsoyd epixolp pesjiL
apixo ausjAdoid-|p
apixoda ausjAdoid
auozodoid
apixo auadoid
QuelIXOJAyIB N
auedoidojohoexojAyiey
auedoidAxodg
uupAyid3
auedoidAxod3-g‘1-1Q
auelIXOJAUYIBIN-2
auedoidAxod3-g‘g
apixo auajAdoid-g‘ L
auedoidAxod3-g‘|
apixo ausjhdoid-(F)
auelIXojAyIBN-(F)
‘uonespAyep Joj pasn Ajsnoinaid |oueyle [enpisas anowal suedoidAxod3-(F)
0] ‘Addoosouoiw uoJ3o8e 4o} sajdwes |ealbojoig jo uoneledald ayy auelIxolAuleN-g-(F)
ul pasn Ajuowiwod si apixo audjAdoid 'va4d eyl Aq panoidde poyiew auedoidAxod3-g‘|-(F)
B Sl ]| "Bjjauowes 10Juod 0} apixo ausjAdoid o} pajoalgns aq osje apixo ausjAdoid
ued S)NU OIYOE}Sld "S8jelS Pajiun ay} Ul JUspIoul 8UO pue ‘epeue) -Axode-g| ‘auedoid
ul BuIN220 JUBPIoUI BUO ‘SPJBYDIO [BIDIBWWOD Ul BjjoUOW|ES aua|AdoidAxQ
AQ uoneulwEBu09 JO SjUBpPIoUl OM] 0} 8suodsal ul 2002 ‘| Jequeldes -lAyrew ‘suelixQ
uo Buiuuibaqg spuowie mel azunalsed 0} apixo ausjAdoid jo asn auelIXOJAYIBIN-2
8y} penoidde sey uonelsiulwpy Bnig pue pooS serels penun ayL 0°H®D 2-6.8-002 6-9G-G/ -Ayrew-g ‘auelxo (epixo eusjhdoid) suelxolAuid
'sjeny 18[ ul eAlppe BudI-jUE pue SBYSIUIeA ‘S)Ul
‘syured Jo Jusuodwod e “ayie |Ayewouow |02A|6 ausjAyle |ealwayo pioe 01180eAXOUYIBIN-2
[euisnpul 8y} Jo ajjoqelow aARoe Arewnd ayj s pioe oneoeAxoyia fO°HEO 9-¥68-012 9-G¥-G29 -Axoyiew-g ‘pioe onedy pioe onaoeAxouyiap
pIoe ojouedsplIoIoN|ad
-ojonjesooejuad ‘ploe dlouedspli]
‘sweoy Bunyby-aiy V0O4d-€10
ul pasn uaaq aAey sjhyjeolonipuad “Buibexyoed pieogpied pue Jaded -oJonjesooejuad
10} sBuneos pue suswieas) buiyloo pue 1odies se yons sjonpoid B 1 B 5 A < R R A 0 ]
uonoajold aoepNs Ul pasn usaq aney Aay] “ieyem pue ‘aseald ‘6'6'8'8°2°2'9°'9'S'S'V'yE'EeT
‘llo jadas Aayl 1By} s|ediwayd anbjun a|qels ae s|Ayjeolonjuad 20%%4HE'D 2-S¥/-9/2 8-76-6292/ ‘pioe olouedapl| ploe djouBd9pLIOION|JESOdRIUSd
'sadid
seb pue ‘sa|qeo Joj sa|joid pue sadid 1o} uonosloid ul pasn osje
sl }| "spul|q lulw pue ‘sadid Jayem ‘UoiONIISUOD JOLBIXS ‘Sa|qed pue x9|dwod pes| ‘ploe dloued8apPEID
a1m Joy sopseld Ul JazZl|iqels e Se pasn S| pes|ui(oyeses)s)siqoxolq £9d°0%“H%D 8-20/-5¢€2 0-21-8/521 -10X0Ip(0}EOUBDBPEIV0)SI] ‘PES] pes|ui(oresesls)siqoxolq
S9S) UOWWOYD  BNWIoS [edlway) JaquinN N3 JaquinN SYD wAuouAs aWwepN 9ouelsqng
penujuoy | 3719VL

Document Sharing Hub

23

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

‘[e8}ew 01U0J}08|e ‘Ulsal OleYIUAS

‘auioipaw ‘Jaqqns ‘yuawbid ‘Aieneq abelois ‘|oweus ‘Olwelad ‘sse|b
|esauab ‘sse|b [eondo 010 ‘eqn) Ael-spoyied pue ‘@gn} wWNnoeA
“ub1 Juaosalonyy Buipnjour sjuabe aAnosioid uonelpel ‘ured ul pasn
uayo si }| ‘sse|b pes| Ajjeioadss ‘sse|b Jo ainjoenUBW By} Ul pasn

Documents

aq Aew pue sjoalgqo uoul 4oy sjuted Jawud Joj Juawbid se pasn si | €940 9-Ge2-G1g o-Ly-vIEL (*O®ad) apixo pea (epixou30) pes|) pes| abueic,
‘ONd Alferoadsas ‘siazijigels jo uononpoid ay; ul pue spunodwod 2l-o(0)o9t sjes pes|
pue suonesedaid JawAjod jo ainjoejnuew sy} Ul pasn st -¢L(?HD)0°HI+4ad 1-996-262 8-29-1€016 ‘spioe Aney-(palequinu usAe)-gL-910 syes pes| ‘gL-910 ‘spioe Aned
auiweljAuax-d
auljiuejAuayd-d
aulwelAuaydig-d
JAuaydipoulwy-d
‘(sreonnaoewseyd JAuaydigouiwy-d
pue saAp oze) spunodwod diuebio Jo sisayiuAs ayy o} aulwejAuax
SojeIpawIalul puB SjUBpIXoljue Jaqgni Se pasn ale sjAusydipoulwy aujweuazuagiAuayd-
‘uononpold [eonnasewleyd ul JUsA|os e se pue Jaded auljiuejAuayd-y
BuiAdoo pue sa|iixe} Jo} JaLued ynisakp e se ‘spin)y Buneay ul Jayie JAuaydipouiwy-
JAuaydip yum 10 suofe wnipaw Jajsuel) jeay e se ‘(sonseld ‘syonpoid JAuaydigoulwy-{
uonoajoid doio ‘siausyybliq [eondo ‘siaisinwe ‘6'8) spunodwod JAuaydig-, | ‘ L-oulwy -t
ojueblio jo abuel apim e Jo uononpoid sy} 1o} SleipauLIBlul aulwe(jA-p-|Ausydig-,1 ‘1)
ue se pasn s| ‘sjAuaydip pajeunojyoAjod Joj [elsew mel e si suiwejAusydig-
'sloulejuod uopepodsuely Ul yeisibuny B se synij sniyo Jo uonealesald aujwe-p-|Auaydig
By Ul pasn Apoaup si 3 “spinow Jo yimoih ey Juensid o} pasn si i N HED 1-221-202 1-29-26 auiwe-p-[Ausydig-, 1 |] aulwelA-p-|Ausydig
aujwelpaudlA|o] -W
aujwelpauan|o] -w
(suiwelp) val
val
GE 8seg uonepixo 'I'0
aulwelpausjAusyd-w-|Aye -1
'sanIso|dxa 10} aulwelpauajAuayd-g‘ L -JAUIBIN-t
s19zI}Isuas pue ‘si1azi|ige;s apioibuny ‘sweoy sueylain ‘spinjj olneipAy aulwelpauazuag-g* L-JAyIeIN-
‘(syuepixolnue) sjolyysjozepiwizuaq ‘saiadold Buneoo-anm souadns sulwelpuazuag-g‘ |-JAUIBIN-1
yum sapiwiAjod ‘suisal juelsisal-joedwi jo uonesedald ay) pue ‘siaqy auljiuejAyleW-H-oulwy-g
ur AyjigeaAp pue aouejsisal anbiey ‘sepiweAjod Ul Aljigels [ewlay) aulwelpaudlA|ol -¥‘g
JO JUBWIBOUBYUS 8pN[oUl SUIWEIP-F‘g-8udn|o} JO sasn JaYi0 “Jayies) auan|ojoulwelq-7‘g
10} safp aledaid 0} pue ‘siny pue Jrey 1oy 9Ap e ‘}OoB|q UOIEPIXO auazuaq|Aylew- | -ouiwelq-y'g
10041p asedaid 0} pasn os|e S| aulwelp-‘g-auan|o] ‘spunodwod suazuaq|Aylew-y-oulwelg-g‘L
oljoAo0I8)ay pue sahp Jo sISaUUAS By} Ul SjelpawlIalul Ue se pasn aujwWelp-‘g-auan|o
s1 }] "eueyiainAjod jo uononpoid 8y} ul pasn S| Yyolym ‘ayeuekoosiip aulwelp-g* | -auazuag|AyleN-1 (suiwelp-y‘g-ausn|oy)
auan|o} jo uononpoid ay} ul Ajuewnd pasn S| sulweIp-f‘g-auan|ol SN°*H4D 1-€S¥-202 1-08-G6 -lAylow-§ ‘euiwelipauszuag-g‘| aujwelpausjAuayd-w-j|Aylow-1
S9S) UOWWOYD  BNWIo4 [edlway) JaquinN N3 JaquinN SYO wAuouAs awepN 9ouelsqng
psenupjuoy | 379VL

Document Sharing Hub

24

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

'sjoued Jejos 81| sjusuodwod sojuoioaleoioyd Ul soueISans
Bunonpuooiwas pue uswbid souewlopad ybiy e se pasn si 1
Jouqiyul

uoIso.l0d e se pue jured aAioajold isni ul Juswbid e se pasn s| )
sadid seb pue ajqeo Jo} syosloid

pue sadid uonosjoud ul pasn aq os|e Aew }| ‘spulg-luiw ‘sadid
J9}eM ‘UOIONIISUOD JOLIBIXS ‘S9|qed pue aiim Joj sonseld ul pasn si 1

‘weo} Buipjow

uoISNIIXe pue Jaggnt pue ‘Buiyeod pue uoisniixe ‘weoy Buipjow
OAd ‘weoy Buipjow 34 ‘weoy Jaded|lem pue weoy jo Juabe Buiweoy
Jayres| o1 ajgenjea Ajjeroadsa si }| ‘sped ajiqgowoine ‘uonejnsul
OAd Pue HaN ‘edid dd ‘3d ‘OAd Ausuep ybiy ui pasn Ajopim sty

'sapiwl JayiaAjod oijewose

Jo uononpoid 8y} Ul pue ‘SaAIsaype pue suisal Axoda Jo ainjoejnuew
Sy} Ul sajelpawlajul Ue se ‘sBuijeod pue s|oweus alim Juelsisal
-Jeay Jo ainjorjnuBW By} 8pnjoul suonedldde JayiQ 'suisal (apiwi
-1a1s8)Ajod pue apiwiAjod jo ainjoenuew 8y} Ui st asn Arewnd sy

SPO

qd®N°HO

S%ad°0°H

NOQZ?INO

ONZNFINFO

100} 1 MOJIBA WiBYI00IS

‘L MOJ[SA NOSY (99% | 9soiwld

1801 Od ‘MSD MO||SA 01134 ‘MO||ISA
abuelQ 01194 MO||9A UOWaT 0LI84
‘uogasde) ‘Moj|oA Jndowpe) (N MOJ|BA
uap|on) Jndowpe) ‘mojjeA wnjwped
‘MoJ|oA aplns wniwpe) ‘eplynsouow
wnjwpe) 1S MO|[BA Wniwpe)

‘00 Hp-Ly ©S0IWLG MO||BA WNIWpPeD)
SEep ZO MOJ|OA WNIWpPE) ‘8soiwlid
'0U0D MOJ[BA WNIWpPE) ‘UoWaT 'ou0)
MO|[BA WNIWPRD ‘UBP|OL) "OUOD MOJ|BA
wniwpe) ‘deaQ "ouoD MOJ|BA Wniwpe)
268 MO||BA WNIWPED ‘0U0D Q| MO|[BA
wniwpe) 000 MOJ|SA WNIWpeD 618
9S0JWId WNIWPER) /2GS MOJ|oA UowaT]
wniwpe) :99¢ Usp|on WNIWpPe) G5
MOJ|A UBPIOY ‘d "D :epyIns wniwpe)
aplweueAd (+g)pea

(L:1) Hes (+g)pes| ‘epiweuehy

8-Lv1-Glc 9-€2-90€1

6-€L0-v¥2 6-98-/£802
ayyns pes| diseqiq

(1:2:2) awyins apixoipAy (+g)pesn
oplwewio)siqozy-, 1|

1-29%-€9¢ /-80-622c9

opIweqleos|qozy-, | |
(epiwewloy)siqozy- | |
aplwelp pioe d1|AXxoq ealpozy
opIWBU0QIeds|qozy

(vav ‘voav) epiweuoqieolpozy
oplwexoqleos|qozy
aplwexoglesipauazelq-g‘ |
J8yd |Ausydouiwy-d
auljiuelpAxQ-dd
[aulpue]sigAxp-.d‘d

Jayie |Ausaydipouiwelg-dd
auljiuelpAxQ
aulwelpaus|Auayd-d-1IpAxQ
(euazuaqgoulwe-y)sighxO
Jayie (jAusydouiwe-)i1q
Jayie (jAusydoujwe-d)sig
Jaye (jAusydoulwe-y)sig
J8yie |Ausydoulwy-
aujwelAuayd(Axousydouiwy-{)-t
auiwelAuaydipAxO- ‘v
aullIueIPAXO- by
[euiweuszuaq]sigixQ- v
(ounue)sighxo- 'y

Jayye JAusydouiwelq- 'y
apixo |Ausydipouiwelq-4'y
Jayie |Ausydipoulwelq- 'y
apixo |Ausydiqouiwelq- 'y
layse |Ausydiqouiwelq-4'y
auazuaq(Axousydouiwe-y)--oulwy- |
-IpAxo- 1y ‘auliuy
-sigAxo- 4y ‘eulweuazuag

8-099-¥0¢ €-L/.-€cl

0-2.6-¢0¢ ¥-08-101

Documents

apiydins wniwpe)

ajepiweue/o peaT

JISEQIP ‘[es pes| ‘pIoe snoinyng

((epiwewloy)ipoze
-0'D) 8plwexoqledip-g [ -auszelq

Sifes Si pue auliueIpAXo- 'y

sesM uowwoy

BnwJio [eolway)

JaquinN N3 wAuouAsg

JaquinN SYO

awep souelsqng

penupuoy | 3749VL

Document Sharing Hub

25

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

‘payels|o} 8g ued sBulleod 10 Swil PaINojod alaym
suoieoldde ur (joyoole jAuin) Ajod oy yuabe Buijjeb e se |jlom se
Bujureys [eaibojoiq o} pue elpaw 8in}nd 0} UOIIPPE Ue Sk ‘Jojedlpul

70 pay [89BepuUOA
S6SOHAS0NE-IINN

pay obuo) uojnsu|

O peYy 10alipoius]

pay obuo) 1ebng

oBuoonjog
(ereuoynsaulwelAyydeueydie)siq
-ozelp|Auaydip wnipos

M pey

pay ofuo) sulwelsad

2¢e€c. OSN

1G99G OSN

pay 0buo) NS

pay obuo) nyehey

gy obuoo ujwedsiH
|AbeyiiowaH

wiouowaeH

|eoipawowaeH

gy obuo) aug

M pay 10811q

40-0a pay waiq

0 pey 18l1g

8¢ pay 10811

pay ofuo) uonooeiq

71 pey uonoo

gG pay uonoo

08P pey uonod

SM pay obuo)

M pay obuon

Y pay obuo)

N pay obuo)

N pay obuo)

7 pay obuo)

101 pay ofuo)

H pay obuo)

H0 pay obuo)

Xay pey obuon

g pey obuoy

pay obuo)

wnipos auozebuo)

g8z ewud uanie)

obuoy uanie)

J[es wniposip ‘gg pay 10aild 'I'0
8¢ pay 108113 'I'0

ociee 10

gy obuoo eujwe|iseig

pay obuo) ozuag

obuoy pay pieoozy

pay obuo) My

pay obuo) onuepy

9E0€9-EIV

‘ayeuoy|ns- |-auajeyydeu
[I1Auazeip(|Auayd{jAuayd[|Auazelp(|A
-g-uajeyjydeuojeuoyns-y-ouwe
-1)]-v}-p)]-g-ouiwe- wniposig (2:1)
Jes wnipos ‘-oulwe-y]sig[(jAipauazelp
-1°2)s1alAIp- 4 p-[1Ausydiq

Documents

(82 pey 102110 "1"0) (ereuoydins
-1-ausjeyydeuouiwe
-p)siq[(oze)siqifip- p'p-

Hd e se pesn "safp Jayio pue e|ixe} ul Juswbid se pesn s} eNZ°S°0°NYeH*D $-85€-602 0-85-€.5  -I'Il-g‘e ‘pioe ouoynsausieyyden- | [IAuaydig- 1 1]]-£‘c wniposiq
SOSM uowwo)  enwlioH [eolway) JequinN N3 JlequinN SYD wAuouis aweN aouesqns
penupjuoy | 3719VL

Document Sharing Hub

26

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

'safp Jrey ul pasn usaq

Alpauodal sey 3| “syul snoanbe aonpo.d pue ‘sjeusjew [eoibojoiq
pue poom ‘UojAu ‘Ble}ade ‘Y|IS ‘|0OM UIelS ‘9||I} UISaJ B Se pasn

inoj} poom pue suoing Aioni-a|geleban ‘soiseld Yayies| aAp His pue

‘d3 oelg eiquinjo) foelg deaq

110D ‘Y3

oBIg JUBl|Lg JoyIesT sWoIyD ‘D Yoelg
Jayjesn

awolyD ‘INT Moelg Jeyyes swoiy)d ‘03
xoelg Jayrea

awoly) ‘3 yoe|g Jayres] sawoiyn

‘3 sjoelg

[0ZoIo|yD ‘O %oelg YIS [0ZBIo|yD ‘dNI
oelg Jayrea

j0zeso|y) ‘3 Moelg |ng |0zeiolyD

‘N3 xoelrg

[ozeio|yD ‘3 xoe|g [0zeiolyD ‘3 xoelg
j0zeioly

NS oe|g uogie) aulweloly) 'S 3oelg
uoque)

BUIWRIOYD S Yoe|g uogJe) aulweloly)
‘0X oelg

BuIWRIOIYD ‘HXT Moelg sulweloy)

‘X3 oelg

BuIWRIOoYD ‘1HT Yoe|g sulwelolyD

‘03

Yoe|g aulweloly) D yoe|g auiwelolyn
‘3 xoe|g epigie) X3

oe|g aulwode) Hoe|g ‘eulwodje)

‘Jles wniposip ‘e >oe|g 108uId ‘|’
'Ge20€ 1I'0

‘H Yoelg Jayjes swoly) jueljug ‘NO
yoe|g eulweliselg

Ian3r 2oeIg T1gINTE doelg

‘'40-NO4g

yoe|g wiojozuag 3 yoe|g Jeylesozueg
{3 yoe|g deaQ ozuag {3 yoe|g |lUBZUBG
'3 xoe|g [eplousg

XD >oe|g sulweleg :OM3 Hoelg
aulwozy ‘M3

3oe|g pJeoozy ‘M3 oelg desq auizy
‘3 xoelg

108110 NIV {dS oelg OBUBRY ‘:00XD
yoelg

onueNY MOXD doelg OUBRY (D9 Yoelg
JBUBRY OVD

Yoe|g OBUEBRY V3 %0e|g ORUBRY ‘3
Yoelg onuepy

1D Yoe|g dnuelY {ag Yoelg onuepy

XD

oe|g dulwody ‘gM Xoelg |luewy 9
Yoelg |luewy

‘HY >oelg deeq 10811Q uszly ‘HO

yoe|g deaQ

10011 Uazly ‘H3 xoe|g dea( 1waig
uazyy

‘a3 xoeIg aepally (XD Xoe|g 10aid
09yy (g:1) yes wnipos ‘-(jAuazeipjAusyd
-2)-9-AxoipAy-g-[|Auszeip[|A
-p-[IAuaydia-, L L][IAuszeip(jAuaydouiwelp
-v'2)-el-yl-el-e-ouwe-y

Documents

(8¢ >oelg 10211Q *I'D) YeUOYdINSIP
-/ ‘g-auseyydeu(ozelAuayd)
-9-Ax0lpAy-g- [oze[|A--

[1Ausydig-, ‘| ][oze(|Auaydouiwelp

|oom ‘eso|n|jgo jund ey s,boy pue ‘seq Y|is ‘loom ‘esojn|ied 8Ag  °S“O%eNCNCHYED €-0LL-L12 1-18-1€61 ‘pioe ojuoynsipausieyiyden-Lg -¥'2)]-vll-€-ouiwe- wniposig
SOSM uowwo)  enwlioH [eolway) JequinN N3 JlequinN SYD wAuouis aweN aouesqns
penupjuoy | 3719VL

Document Sharing Hub

27

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

XD Yoe|g 10211 INSHN X3 oeld 10a.a
INSHA Xoe|g

BIBI\ vd XOB|g [0ZeInT XYV Xoeld
|eloads

100410 NyeAey| (X3 Moe|g Jeyiea 10811Q
neley|

‘S yoelg deaq 10811q NyeARY ‘XD Moelg
deaq 1002110

nyeAey| (x3 yoelg deaq 108.1q nyehey
'Z Moelg

10011Q WaydIa| ‘43 yoelg ulwedsiH
DL

30e|g dlwlo4 DA ¥oe|g dlwiod Y3
30e|g dlwio4

‘MO YOEB|g dlwlioH ‘D Yoe|g OlulioH

0 oelg

aul[ewlo ‘3 yoe|g [ouexid ‘4A Yoelg
aiqid :3

3oe|g ulweus dA doelg aiqi4 au3 'S
3oe|g uelug

au3 ‘00XY oElg 813 "ONN Xoelg

ENE

-L3Ar oe|g au3 ‘00X ¥oe|g aug :Qvo
3oe|g eu3

'49 Yoe|g a3 g Yoe|g eu3 INO doeld
jlueiug

XM oelg deeq 108u1q (X3 Yoelg des(
108110 ‘M3

oelg dea( 10a11@ :0v3 Yoelg deeq
10811g

'40-v3 xoelg deeq 108u1q ‘X3-3 doelg
deaq 10011Q

‘enx3 3 yoelg deaq 10941 (3 Moelg
deaq 10110

“USZ Xoe|g 102110 ‘Z oe|g 10auId ‘SM
Joelg

102117 ‘@S oeld 109110 ‘XY Xoe|g 10aug
‘N oelg

10810 ‘JAyew oe|g 108.11Q ‘Bl9I Moelg
10811Q

13r Yoelg 10241Q -dXD oe|g 10811q XD
3oe|g 108413

‘MO X0e|g 108110 :0VD 0e|g 10811
RE]

3oe|g 10a.1Q ‘X3 Xoelg 10a1id ‘M3 Hoelg
10811Q

‘3 Yoe|g 10211 “YXO MOEIg 108110 X0
Joelg

100110 ‘NY4 30E|g 102110 1V oe|g 10241q
‘D xoe|g desQ

IAusydiq ‘Ag soelg |0zeld ‘D oelg
10811Q

aulzelq ‘3 Yoe|g j0a.11Qq duizelq ‘3 yoelg
auizelq

‘A doelg aulweyydelq 3 >oe|gioaug
aulwelq D3 Xoelg desq

aujwelq ‘XY Yoelg deaq uonooeiq
oe|g dea@ uonodelq ‘4 3oelg

108.1Q [IUBI0D

Documents

S9SN uowwod

BnW.Io4 [eo1Wway)

JaquinN N3 JAqWINN SYD wAuouls

QWweN adueisgqng

penupquoy | 374VL

Document Sharing Hub

28

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

S

syul Bunuud Ajjenusiod
pue sBuieod ‘sjueess ul pue DA Ul Jesionseld se pasn s| |

'siowAjod ul Jazionseld
Sse 10 ‘sjueolqgn| Jayjo Jo ‘pinjj olinespAy ‘pinj Buryiom jerew
ul 9AIIPPE ‘JUBpJEla) BWe|) SB YoNns S[eoiwayo [Buisnpul se pasn si |

*S|ESIWAYO SE Jo spunodwod pes| Joylo o} dlelpawiaiul Se pasn si }
's9oIMe Jaqani
are|lioekjod pue auaidoau ul Juabe uoneziuedina se pasn Ajopim si j|

'sBuneoo pue sonseld ui Jezionse|d se pasn si |

vOowIONO

H_VONNT_#NO

ad"0°H"0
S°N°HEO

vOomIONO

G-€60-12¢

8-1/9-9%¢

-¥01-90¢2

6-905-¢0c

§-695-10¢

¥-05-G1589

1-€2-9S1G¢

¢-¥0-10€

/-S¥-96

€-G/-¥8

Jeaul|
pue payouelq ‘jouexay pue epupAyue
oleyyd Jo uoneoylsisy ‘eaul|

pue payouelq ‘jouexay yum sjonpoid
uonoeal ‘epupAyue dlleyiyd ‘Siawos|
paxiw ‘eyejeyiydiAxayiq ‘reaul| pue
payouelq ‘Ieise |Axayip ‘pIoe dlleyd
‘reaul| pue payouelq ‘erejeyiydiAxayiq
‘1eau|| pue payouelq ‘19)se |Axayip

-2'| ‘proe oljAxoquesipauszuag-g‘ |
(ewreu spei]) dX1 xalsoyd

(sweu apei]) dX1 xanuosy

areydsoyd (jousydjAyiowip) sul
areydsoyd |Auayd |Ayewip-1i1

(1:€) ereydsoyd ‘jousjAx

1819 |AlAx1 ‘proe ouoydsoyd

(1:¢) ereydsoyd ‘-|Ayrewip ‘lousyd
(1:¢) ereydsoyd jousydiAytewiq
areydsoyd|Aus)jAxi]

soyeydsoyd (jAuaydjAyie Jo/pue
|AusydiAyrewip)

su} Bujureluoo sjousjAx pue pioe
olI0JyoLIAXO

snoJoydsoyd jo jonpoid uonoesy
‘ereydsoyd-, 1411 “-[Aylewp ‘lousyd
Jayem-g-areouryalp (||)pea ‘ereleoelp
(+2)peaT ‘ojeipiy-¢ 0reldvy (j1)owold
‘aje}eoe peaT ‘jes (+g)pes| ‘ploe o1edy
‘)es (++g)pes| ‘pIoe d1edy ‘aje}edelp
(+2)pea {(1:2) Hes (+z)pes| ‘pioe onedy
N.13 ‘eainoly} ausjAyie ‘euoly}
-g-aulpl|ozeplwi :suolylaulpljozepiwi-g
19189

|AxayIp ‘proe oljAxoquedipauszuag-g‘ |
N Xoe|g [90epuoA ‘INJ

3oe|g uolun

‘0 yoelg desq ozens)] ‘43 doelg
108.IpoIua|

3 X0.|g 1081Ipoipa] 3 Xoe|g ise
uola] ‘g oe|g ueisuas ‘X3

soe|g [edopues ‘N3 Hoe|g aulweluod
'3 30E|g dulweluod NDS oelg

ousayd :d3

3oe|g ousyd ‘00g 3 oelg sulweusyd
3

joe|g aulweuayd (19 joe|g aulweuayd
-4ONOg Yoelg

aujweuayd ‘00XD Moelg aulwelaad
‘3 xoelg

aulWelaad ‘J Yoe|g sulweled ‘g Yoelg
aujwelred ‘D

yoe|g dea( Jaded {1 3oelg laded ‘vg
yoe|g Jaded

‘XD oe|g deaq uoddiN oelg deaq
uoddiN

ocument

Document Sharing Hub

Jeaul| pue payouelq ‘48)se _>xmB
‘pioe ojAxoqlesipsuszuag-g‘|

areydsoyd |AjAxuL

(ererooe)Ip pEa
(jo1y1-g-auijozepiwi-g)
auolyl-g-auIpljozepiuw|

arereyiyd |Axauig

S9SN uowwo)

BINW.IoH [BOIWBYD

JequiNN N3

J3quINN SYO

wAuouls

QweN adueisgqng

penupquoy | 3719VL

29

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

uments

M
-4

‘Sjuswieal] [ealpaw ooads ul pasn ale |aAg] (wdd) uoneluaduod
mo| Alpwalx3 shojje oljieaw jo uononpoid se yons ‘suoneoldde

apuonyy (INwnjwpen
apuony (j)wniwped
apuonyy (+g)wniwped

Do«

OAllIsuas usbAxo ul pasn 82JnN0s wWniwped e S| aplonj} wniwpe) NH_UO 0-¢cc-ccc 9-6,-06.L.L apuonyip wniwpe) apuonjj wniwpe)
ajel uonelpAy
payoadsun
‘(1:1) yes wniwpeo
‘pioe ounyding
‘9-e-vveSL
‘(eseqerep 410)
(8:¢) erespAy ‘(1:1) ajeIpAyYEIo0 ByEyINsIy (+2)wniwped
'SU9J0S Jusdsalonyy ul Juawbid e se ||am Se |90 piepuels }|ES wnjwped ‘ploe ajeIpAy dreyns (+z)wnjwpe)
UOJS9/\\ B Ul 91A|01108[ 10} PasSN OS|e SI }| "8plINS WNIWPED SE yons oUNYNS ‘€-¥8-06/.2 (8:€) ereiphy
wewbid paseqg-wniwped o} Josinoaid B Os|e Si }| "SHNJJID DIU0J08|d 9-€G-6LLLE “(1:1) yES wnjwpeo ‘pioe ounynNs
ur wnjwped jo Bupe|donos|e sy} 104 Ajopim pasn si e1eyns wniwpey S"O%H'PO 9-186-662 ¥-98-¥210} ereipAy seyins wniwpey areydins wniwped
uswbid wniwpeoolojyoig
ojuebioul a|qels Mo||oA-Juel|jg B ‘ MO|IBA WniWpe), Se pasn G-8/-06// {apUOoIYD (J|)wniwpe) ‘epuojydIp
‘apy|ns winiwped o uoijesedeid 8y} 10j PasN SI 8PLOJYD WNIWPED le]Je) £-962-€£2 2-¥9-80101} wnjwpe) ‘epuojyoIp wniwpe) 8pLIO|YO WNiWpe)
"paULEP-||9M JOU SI
2ouBISgns ay} ey}
So)eoIpul ainjelayl|
Y} Ul uonew.oul ojelogoxoiad
8y} pue [ed2108Y} 1-86-V¥2LE wnipog ‘eresogied wnipos {((0geN)
s aiay papiroid /-00-98%01 8)eI0q WNIPog ‘ulogied (10L°109)
uonewoul 6-02-LLS€EL (f0geN) eresoquad wnipos ((108) Jes
[einionis pue 6-6€-26€01 wnipos ‘(*0gH) ploe ouogied (106) Hes
‘syonpoid Buiysemysip suiyoew Jenosjow 8y] , 1-2/-0¥02L  wnipos ‘((°0)OdH) pioe ouogied (L:})
pue syuabialep Aipune| ul uabe Bulyoes|q se pasn Ajurew si 1 » BEN'OHg $-9G6G-1€2 -$0-2€9/. yes wnipos “‘((°0)OgH) p1oe duogqiad ajeiogelpwoxolad wnipos
1s4d
‘ySad ‘ereipAyels) eyesogqiad wnipos
‘arespAyouow ajelogiad wnipos (NSdd
‘1S4d ‘(eNzg'0O°H9®0"H?%g BInwioy
Jenosjow (9:g:1) arelpAy ‘wnipos
‘-1p[(zO: L OM-Axolad)-r]sigAxoipAye.iay
‘(-g)erelog (eNeBO"H?g eInwIoy
9-¥E-22052 Jejndsjow (g:1) wnipos “Ip[(20>: 1O
€-£2-89506 -Axoiad)-ri]sighxoipAyensy ‘(-g)erelog
/-86-¥¥clE ‘sjelpAyede; ‘Jes wnipos ‘pioe
EN'O°H¥ ®0OHg £-00-98+01 ouogled (y:1:1) eresphy ‘yes wnipos
eN'O°HE"OHa 6-02-L1SE} ‘((0)ogH) proe ouogiad ‘eyespAyuy
eN'O°H *0OHa 6-€€-2€€01 ‘Jles wniposouow ‘((°0)°0g°®H)
'sjonpoud Buiyoes|q yioo} oeN""O®Hg 0-06€-v€2 6-Ly-8ELLL pIoe duogiad ‘erespAyouow Jjes wnipos
10 ‘sayoealq Apune| ‘sjonpold Buiues|o ‘syuablialep ul pasn si | eN‘®oHg 6-2/1-6€2 G-12-021S1 ‘Hes wnipos ‘((°0)OgH) p1oe duoqiad ‘pioe ouoguad ‘ejesoquad wnipos
S9SN UOWWO)  BNwIo- [edlway) JaquinN N3 JAqWINN SYD wAuouls SWeN 9oueIsqng
penupjuoy | 3719VL

Document Sharing Hub

30

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

‘sejessgns ojuebio

L6S CQUOSOIA
v AN

82€-AN

£8€2 AN

82€ uAnulL

82¢ ulL

0GE qiosiwng

0/ Ql0seas

82 dN|ImoT]

¥/ qlos|way

¥/ QIOSIan]

£€€2 AN qlosely

82€ qIOsIUD
alozelozuaq(jAuaydAxoipAy
-2-lAwe-pel1a-5€)-2
alozelozuaq(jAuaydAxoipAy
-g-1fwied-ua1-10-G€)-2
9|0Zelj0ZuUsgHe
-(1AuaydAxolpAy-z-|Aiued-pel-ia-g'e)-2
alozelozuaq(jAuaydAxoipAy
-Z-lAwe-pel-Ig-6‘c)-z
©|0zeujozuagHe
~(1AuaydAxoipAy-g-lAwe-per-1a-6'€)-2
ajozeujozuaq(jAusydiAwe
-Hal-Ip- G £-Ax0IpAH-2)-2
JouaydjAyuad
-Wey-Ip-9'y-(1A-g-lozeuozueg-He)-2
Jouayd(jAdoidjAyowip
-1*1)819-9'p~(1A-g-lozeuozueg-He)-2
ajozeujozuaq(jAuayd|fuad
-Hel-1p-G'g-Ax0IpAH-2)-2
ajozeuozuaq(|AuaydjAwe
-Hal-Ip-G'g-Ax0IpAH-2)-2
©|0zZeljozusq
-He-(AusydiAwe-pey-Ip-g*g-AxoIpAH-2)-2
(108°192)

-|Auad-yay
-1p-9'p-(1A-g-|0zeul0zUBg-HZ)-2 ‘|ousyd
82e-AN

Jjouayd(jA-z-ueinglAyrow
-2)s10-9'p-(1A-g-10zeu0zusg-Hz)-2
-(/AdosdiAyrewip- 1“1 )siq

Documents

(82€-AN) Jousydifjuadpsyp

Jayjo pue sonseld jo Ajouen e Joj 1oziigess B eanoaye Alubly e sty O°N®®H%D 8-¥8e-/¥2 1-GG-€/652 -9'p-(1A-g-|0zemozusg-Hg)-z ‘jousyd -9'p-(1A-g-|0zemozueq-Hz)-2
SOSM uowwo)  e|nwlioH [eolway) JequinN N3 JlequinN SYD wAuouis awep aoueisqns
penupjuoy | 3719VL

Document Sharing Hub

31

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

18189 (IAxaylAure
-g)suy-suy(olypin(duApiiAuuelsif1oo))
‘pioe onedy

(211100416 o1yA100081)S1I-|A100 ‘Uil
aueuuels(olyyAyiowiAuogieohxojAxaylAyie
-2)sA0

(eye190E01dEIIBW
IAxaylAure-z)s1unif100
(e1e190R01dR2IBWIAXBYIAYI0
-2)-SU1-ul}-|A100-u-ouop

18189 ([AxaylAuyle
-g)suy'-suy(olyp(suhpijAuuessifioo))
‘pioe onsoy

Je1s9 (JAxayiAuie-g)sul
-u(o1yiy(suhpijAuuessiA100)) ‘proe oneoy
(eye190E01dEIIBW

IAxayihyre-g)sui unifioo
(e1e190B0)dROIBW

[AxeylAure-z)siy unihroo-ouopy
€(VINH3)OW

310 (ereleoeoideasswiAxayjAyia
-2)s1q unihoiq

(evejoof|Boius 1Axauifyie-g)siq unifoolq
19189 |AxaylAyle-g

pioe o1j00A|Bolyyp-uniAoou-1g
(e1e190B0)dROIBW

[AxaylAure-g)siq uniAoo-u-1g

18180 (IAxaylAuie-g)ip
‘ausjAuuels|Aioolp(o1yyAyiowAxoaqieo)sig
‘ajejooeIp(o1yp(susjAuuelsiAloolp))
(IAxaylAure-g)sig
unifyooip(orejooh|Boiuy |Axeyihuie-g)sig
Je1s8 [AxaylAure-z-1p “-siq((oyy)siq
-(eusjhuuessifioolp)).z‘z ‘ploe oneoy
MOW L1 qeisenpy

Documents

(3LOW pue 3104 Jo

MOINZL SSew Uuofjoeal) 9jeouedapeI}SjeUUR]S
JOWLL qelserpy -p-BIUHNP-G‘E-BX0-8-0XO0
a)ejaoeoldeolaw -/-1A100
(IAxaylhure-g)siq unikoolg -p-[oyi[|Ayreoxo-g-[Axo(|AxayiAure
(310n) (erer90BOIdRIIBW -2)1-2ll-v-1Auie-01 1AxaylAure-g
us®s°0"H%D IAxayihyie-g)siq unihoo-1q  pue 8jeouBdBPE.IRFEUUES-H-BIUIP-
(3100Q) 2(YWH3)LOa  §'e-Bxo-8-0xo-/-|AoIp-i'y-[Aute-01L
's|iid auioipaw pue siewAjod ul Jazijigels e se pasn S|} ussrO%tH%D 3104 |AxayjAyie-g Jo ssew uofoeal
S9SN UOWWO)  BNwIo- [edlway) JaquinN N3 JaquinN SVO wAuouis aweN aouelsqng
penupjuoy | 3719VL

Document Sharing Hub

32

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

'sloje|nwinooe pue saleledq
[e0l108]9 Se Yons ‘papusiul asea|al ou Yum ‘sajoie xajdwod

ul punoy 8q ued aduelsans siy| uswdinba [eondo pue djuoJ08e
‘[eoLI}08|8 PUEB S[BDIWAYD O dINjoBjNUEBW 8y} 1o} pasn os[e S|

}| JuswdolaAsp pue yoIeasal OIIUSIOS By} Ul pasn S| 9oUBISgns Sy |

‘sejelisqgns oluebio
Jayjo pue sopse|d Jo Alouen e Joj Jaziigels bl aaioaye Alybly e si

‘s|iid suoipaw pue siswAjod uj J8ziiqels e se pasn si }|

SP0°H®D

OMZmNIONO

CmevONhIwmo

6-L1E-Vlc -1L-0ctt

9-9v€-€¢c L-1/.-9¥8€

-229-6€¢ 1-8G-1£GG1

auoIp-g‘g-aue|olyiexo

-2‘1 ‘auo)ng auedoid ‘uoynsuedoid-g‘|
‘auoyjnsauedoid-g‘|

‘auoyns auedoid-g‘}

‘apIxolp-g‘g suelolylexo-g‘|
alozelozuaq(jAuaydAxoipAy
-2-lAing-pel-1a-5'.€)-2
ajozeulozuaq(lAuaydifing
-He}-1p-G'g-Ax0IpAH-2)-2
o|0zeujozuagHe
-(Auaydifing-pey-1p-g‘g-AxoipAH-2)-2
JouaydjAing
-Wel-1p-9‘p-(hjozeuozueg-g)-2
o|ozeljozuaq
(Auaydifing-pel-1p-G,g-Ax0IpAH-2)-2
ajozeujozuaq(jAuaydjfing
-Hal-Ip- G g-AxoIpAH-2)-2
ajozeujozuaq(jAusydifing
H1p-G'.£-AX0IpAH-2)-2

02€ AN

JouaydjAing
-He¥-Ip-9'p-(1A-g-10zeni0zusq-Hz)-2
-(IApeiApawip- 1 1)siq
-9'v-(1A-g-10zemjozusg-Hg)-g ‘lousud
(ere190R01dROIBWIAXBY|AYID

-2)s1q unihfooiq

(erejoof|Boius 1Axauifyie-g)siq unifoolq
19189 |AxaylAyle-g

pioe o1j00A|Bolyyp-uniAoou-1g
(e1e190B0)dROIBW

[AxaylAure-g)siq uniAoo-u-1g

18180 (IAxayiAuie-g)ip
‘ausjAuuels|Aioolp(o1yyAyiowAxoaqieo)sig
ajeyeoeIp(o1yp(susjAuuelsiAloolp))
(IAxaylhure-g)sig
unifyooip(orejooh|Boiuy IAxeyihuie-g)sig
Je1s8 [AxaylAure-z-1p “-siq((oyy)siq
-(eusjhuuessifioolp)).z‘z ‘ploe oneoy
MOW L1 qeisenpy

MOWL}

JOWLL qeiserpy

a)elaoeoldeolaw

(IAxaylhure-g)siq unikoolg
(eye190E01dERIIBW

IAxaylfyie-g)sig unioolg
2(vWH3)10a

3100

Ja)s9 |AxayjAyle-g
*-0x0-Z-|Ay001p-F - 1Ayte-0 | ‘pioe
o_OCwomvszmccm«w.v.m_sﬁ_v-mhm.mxo.w

écuments

auo}nsauedo.d-

D

(0ze-AnN) jousydiAing-pey
-Ip-9‘p-|A-g-|0zenjozusq-g

(310Q) ereouedspensleuUels
-p-BIYHP-G'E-ex0-g-0xo-/ -
|Ay001p-t*p-lAUre-01 [AxaulAuie-g

S9S() UOWWOD

B|NWLIOS [BoIWaYD

JequinN N3 JequnN SYO

wAuouAs

awep ooueIsqnNg

panupuoD

L 31avl

Document Sharing Hub

33

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

ts

‘yolessal
10} [eolWBYd Alojeloge| se Jo s8sse004d [BOIWSBYD Ul pasn si i

"SIl AN Se pasn si J|

"s19)ly AN Se pasn si ||

2ON°H%D

OmZmNIONO

O°NIO"®H%eD

9UBZUSJOI}UOUO|
‘auazuadol)iN-d ‘euequiw Jo 9oU8SSd ‘|10
auBgJIW ‘|0ZUBCOYIN -OJNU ‘Buszuag
6. QI0SIONT ‘0GE quosIy) ‘[ouayd(jA
-g-lozeujozuag-Hz)-g-1Aing-o0es-9-1linq
-ue)- ‘ejozewozuaq(jAuaydAxoiphy
-2-1Aing-uel-G-1Aing-oes- £)-g
‘ojozeujozuaq(|AusydAxoipAy-g-1Aing-pa}
-G-1AIng-09s-¢g)-g ‘|ouayd(|Aing-098s)-9
-(1finquey)-1-(1A-g -lozeuozuagHe)-2
‘ajozeujozuaqHg-(jAusydifing
-Uel-G-1fing-oes-g-Ax0IpAy-g)-2
‘ojozeujozuaq (JAusaydjAinqual-G-|Aing
-09s-g-Ax0IpAy-g)-g ‘[ouaydjAyinqual
-p-[1A-g-ueing-(se)]-9-(1A-2-lozemozuaq
-Hg)-z pue jousydiAyinguel-i-[IA
-g-uenq -(4z)]-9-(1A-2-|0zemozusqHg)-2
JO ssew uonoeay ‘0Se AN ‘louaydifing
-He)-p-1AIngoss-9-(1A-g-|0zeuozuaqHz)-2
~(1AdosdiAyrow- 1 )-9-(1AursiAurawulp

-1 1)--(1A-g -lozemozusg-Hz)-g ‘lousyd
Jouayd(jAuedouid-g-|Ayrow-g)siq
-9't-(1A-2-10Ze110ZUsgHZ-010|Y0-G)-g
‘108G QUOSOIA 1209 INV X9UD-AN L2E

AN :(82ZIIgeIS AN) 2 AN ‘2 AN :L2€
ulAnull g€ ANL ‘20L qI0se9S g V1
SN (L2 BUIIMOT pE Y (gL qlosiwey
'/2€ QUOSIH G/ qlosIdnT 1/GES

AN QI0SeAD /Z€ UBPIXONUY ‘€ V1
qelIS YAy ‘ejozemozuaq(jAuaydAxoiphy
-2 -IAinguel-p-g°.g)

-2-010Jyo-G ‘8jozeozuaq(jAusydAxoipAy
-2-1Aing-pe}-1p-G°g)-g-010|yo-G
‘aj0zeujozuagHg-(jAuaydAxoipAy-g-1Aing
-H8)-Ip-G'g)-g-010Jyd-G ‘8|0Zeljozuaq
(IAusydifingual-1p-G‘g-AxoipAy-z)-2
-0J0|Y2-G ‘ajozeujozuagHg-(jAusydihing
-Hayp-G'e-Ax01pAy-g)-g-010yo-g
{9]0Ze10ZuaqoIo|yo-G-(|[AuaydAxoipAy-.g
-/Aing-pal-Ip- §*.£)-2 9|0Ze1}0ZUsgoIolyd
-G-(JAuaydAxoipAy-g-1Aing

-H8lIP-G'€)-g ‘8|0ZB1I0ZUsq-HZ-0I0|yo
-G-(|AuaydAxoipAy-g-|Aing-uel-1p-g'e)-g
£9]0ZB110ZUagoI0|Yd-G-(JAusydiAinquel-Ip
- G‘.e-Ax01pAy- 2)-g ‘8]0zZe110ZUB0I0|YD
-G-(Auaydifinquel-Ip-g‘e

-Ax0IpAy-g)-2 ‘9|0ZBI0ZUBQg-HZ-010|Yd
-G-(IAusydjfing-uel-1p-G'e-AxoipAy-g)-2
‘louayd(jA-g-|0zeu10zuaqoio|yo-G)-9-1AIng
-Hek-Ip-1'g ‘lousyd(jA-g-l0zepozueq
-Hg-010]Y2-G)-9-1Aing-uel-1p-'2 -(h-2
-|0ZB1}0ZUsg-Hg-010]yo-G)-9-|AINg-Hal-1p
-4'g ‘lousyd -(AuyrelAyrewip-11)sIq-9'y
-(1A-g-10Zzeuo0zuaqHg-010|yo-G)-g ‘lousyd

auazusqol

ren

Docu

(0g€e-AN) ousyd
(1Kingoes)-9-(ling-pay)
-p-(1A-2-10ze1i0zusg-Hg)-2

(£2€-An) ouayd
(1A-2-10ze10zUagoI0|YD-G)
-9-lAiNg-pek-Ip-¥'2

S9SN uowwo)

BInwJio4 [eolway)

wAuouis

QWweN adueisgqng

0-912-¢0¢ €-G6-86
1-,€£0-€5¢ €-LE-LEV9E
8-€8€-62¢ 1-66-798€
JequinN N3 J3quINN SYO
panupquoy | 379VL

Document Sharing Hub

34

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

'sise} wusl-uoys Ayoluabouroled @ Ayolusbeinw Alojeloge jo Alauen
B Ul [04JU09 aAlIsod B Se AJoAISUS)XD Pasn ‘[BDIWaYD YoIeasal e S| )|

‘aouelBel} ul usipalbul ue se pasn si }|

‘aAlIppe 10 Jozionse|d se pasn ag UBD aoueIsqns ay |

‘reusrew jusisisiad Alybiy jo adA e sy

"suoijeoljdde JaWwNsSuU0D pue [BLISNPUl POLIOSSE 10} S10j08}0ld 9oBUNS

puE SJUBJOBLNS JO S8jeIpawWIalul 10 sjuslpalbul Se pasn s|edjwayd
jo dnoub obie| e ate ‘(sSydd) seoueisgns |Ayjeosonphlod pue -lad

220N JequinN 81seM VHOH
dg

da-v'e

deg

auasfuyoozuag-G‘y
auaiAdozuag-/‘9
aualAdozuag-y‘c

(suaiAd[e]ozus,
auasAiyo[jeplozu

Documents

[2] suexoip-g* | -|Ayrow-G-(|A- | -us-g-
xayopAojAyrewip-9'y)-z-1AiNg-0es-g
‘[1] suexolp-¢* L -|Ayrow-G-(/A- | -ue-g-
xayojohojAyrewp-g)-g-1Aing-08s-g

si9isalp |A100 pue

|Axay pue |foap paxiw Jo
s181so |A¥[e-01-90-1p

‘proe oljAxoqueoipauszuag-g‘ |

[€] s)es wniuowwe pue
[2] wnipos sy pue
[1] proe-010- | -UuBUOUOION|HEY

S$8SN uowwon

awieN 9ouBISqng

ety 6-820-002 8-26-0S ausalhd-eyde-ozuag
$-82-60£98 |
2-60-29€929
1-80-29€929
0-20-29€9.9
6-90-29€929
8-G0-29€929
/-¥0-29€9.9
9-€0-29€9/9
G-20-29€9.9
$-G0-YEBEYE
€-v0-7E6EVE
6-02L-ELY 8-68-€E€6.L 11
opn|o apnjoul
S9oUBISqnNS Jo 1S]| saouelsgns Jo [10818Y}) UONREBUIqWOD
OAllSNBYX8UON 1S1| ®AlIISNBYXBUON Aue Jo [g] pue [|] jo Ssiowos|08I8)S
°0%H4rD paulepun paulepun [enpiaipul 8y Jo Aue Bulenod]
|ouedsp
pue [oUBlOO ‘jouexay pue apupAyue
olleyiyd Jo uoeoyULlST ‘akeleuiud
I&1e (paJequinu usAs) 01-90-1d
‘loyod[e-01-90 pue epupAyue ojeyiyd
4O uoneOlLLIST BleleUIudO L9 eaul]
‘sieise |M1e-(010-90)IP
1-€10-2.2 1-£6-87989 ‘poe olleyiyd ‘erereyiyd 1A4e(01D
pauyspun 0-¥60-122 G-15-G1589 -90)1a ‘erereyayd (Are 01-90-1a
pIOY dloueuouOION|Led
wniag pIoe dlIoUBUONHd ‘WN4d
{(WN4d) p1oe ojoueuoolonjpad proe
OlOUBUOUOION|LA ‘}BS wnIpos ‘pioe
oloUBUOU-U-0JON|Uad {}BS wnjuowwe
‘pioe oloueuouu-osoniad ‘pioe
oloueuou -uosonjpad {-oionjyeospeiday
‘ploe dlouBUON ‘-0Jonjyeospeiday-6‘6
‘6'8'8°L°2'9'9'G'S'¥'p'e'e e e ‘pIoe
OIOUBUON ‘pIoe dloueuouOION|jBOSpEIday
‘v4d-69 ‘[€] eyeouruOUOION}EISPE}dEY
wnjuowwe {[g]
ajeoueuouoion|jedspeiday wnipos ]
pioe oloueuouolonyesspeiday (g] (L:1)
Jes wnjuowwe ‘-olonjjeospelday-6‘6
6'8'8°L°L'9'9'G'S'Y'¥'e'ee e
‘p1oe oloueuoN ‘[g]
(1:1) yes wnipos ‘-olonjyeospelday-6‘6
6'8'8°L°2'9'9'G'S V' ¥'E'e e e
[e] aigeoydde joN [€] ¥-09-6v Ly ‘pioe ojoueuoN :[1] -oionjyeospeidey-6'6
[¢] aiqeoydde JoN [e] 8-6€-6%012 ‘6'88°L°L'9'9'S'S' V' Y'e'e'ee
[1] 0**4H%D [1] e-108-902 [1] 1-g6-G2€ ‘pIoE Dl0UBUON
B|nwio- [esiwayd JaquinN N3 JaquinN SYO wAuouls
psnuyuo) | 31GVL

Document Sharing Hub

35

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

pIOE 2I0UBOBPOION|BOBPRUON

ploe ojouedepoION|Uad

vO4d-010
vadd
8jeouBd8pO.ION|JEISPEUOU

wniuowiwy
sjeoueOSpOION|JEISPEUOU
wnipos

Documents

(L:1) wes

wniuowwe ro‘_ozzmuw_umco:
-0L'0L'0L'6'6'8'8°L°L'99"
GpIS‘opR OpI‘0g Uge0Ze‘ag
(k1)

JJES WNIPOS ‘-010N|jRO8pEUOU
-01°0L'01'6°6'8'8°L°L'9"9"
G“‘pIG ope‘OpI‘og Uge oge‘ag
-olonjyeospeuou
-01°0L'01'6°6'8'8°L°2'9'9
‘G“‘pIg‘ope‘opI‘og uge oge‘ag

[e] eyeourospoion|yeospeUOU
wnjuowwy

[2] yes wnipos ‘-oionjyeospeuocu
‘pioe ojoueoaQ

[1] pioe oloued8pOION|EOBPBUON

"SO|lX8} JUBISISSI UIe)S pue JSJeMm SNoLeA [el°ONC*4"H D [e] g-0/¥-122 [el z-ev-801€ [e]l s-a4d [€] syes wnjuowwe pue
Ul pejosiep useq osfe 8AeY A8y “Jo)qIyul UOISO1I00 pue jusbe [el°0eN®' 42D - [2] e-s¥-0e8¢ [e] v-a4d [¢] wnipos su pue [1] (vadd)
Bumem ‘uejoepns ‘ueolqgn| 4ezionse|d se pesn usaq aney Aey | [1P0%*4H"D [+] €-00%-902 [1] 2-9/-Ge€ [t vadd pIo€ 010UEO8POION|JEOSPEUON
1-/2-¥8.0€
/-1€-¥820€
8-2€-78.0€
6-LL-¥01EE
G-¥2-¢/8.€
8-18-Gv61L
¥-90-19822
€-9€-2€500}
G-2G-0.5201}
0-26-¥06¥58
1-€6-706158
L-1/-629.G8
€-G9-010198
1-09-110198
-86-0LE L6
£-90-LLELLB [joa1ayy
8-/0-1/E116 UOIJBUIQUIOD € 10 SIBWOSI [enpIAIpU
8-86-0086€ 1 ay} Jo Aue apnjour yorym seoueisgns
0-00-9tvEY28 1 pauyep-|jom pue -gOAN os[e Bulienod
£-20-v292/ ‘louayd o} # uomsod ui Ajjueuiwopaid
$-0G-/861 punoq Ajjus|enod / jo Jaquinu
‘A1suiyoew 1o sajolyaA u) sesealb pue /-¥2-€989 uogJed B Yum ureyo |Ayje payoueiq
sjueouqgn| 8y} ur punoy aq Aew siewAjod asay] ‘siewAhjod ayeioush 0-298-/12 e-v/-G9t9 lo/pue Jeaul| B yim saoueisqans]
0} Slswouow se pasn Os|e S! }| "S8AlIpPE Se Juedlqgn| ul pesn s| 1| 0%HED 1-€v/2-9/¢2 0-1£-99t9 |ddH-¥  Jeaull pue payoueiq ‘jousydifidey-i
-Jaded 1digoal ajes jo juiod jewssyy pue Jaded Adoo
ssajuoqued ul Jadojanap 10j0o paiajaid e osje si }| ‘sidiedal sojes auedoud(jAuaydAxoipAy
ul pasn jey} se yons Jaded [ewiay) Bujew ul pue sueo abelanaq -p)sI9-2‘2
pue pooy} Auew jo apisul ay} uo sbuieood se ‘sadid Jajem sul| 0} JouaydipjAip-g‘z-auedoid- 1y
pasn are ydg Buiurejuod suisas Axodx3 'sgAq@ pue ‘s ‘uswdinba -siq(auapljAyieljAylow
spods ‘sapoq Jajem se yons ‘spoob JawnNsuod UoWWod Jo AjaleA e -1)-¥'v ‘lousayd
ol eapew si pue ‘ybnoy pue Jes|o si onse|d paseq-ydg ‘suises Axods vdg
pue sonseld urepao Bupjew ul pasn uslo [BoIWBYD [BLISNpUl Ue S| ]| 0% 5D 8-Gv2-102 /-G0-08 v |ouaydsig jousydipausapijAdoidosi- iy
$9S) UOWWOYD  BNWIoS [edlway) JaquinN N3 JaquinN SYO wAuouhs aWepN 9ouelsqng
penujuoy | 3719VL

Document Sharing Hub

36

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

Documents

(eouewlopad aouelsisallio pue Buijooidialem Jus|j@oxe S)i 10} 019
ainjuiny pue ‘4aded ‘sajnxa} 40} sjuabe juswieal) 90euns se yons
‘S9SN pue ainjonJis [eoIWaYD JejlwIS deys YOd4d PUe SO4d ‘SXHdd
‘uoneinbal HOY3Y N3 Jepun paisi| usaqg Apealje aAey yolym Jo
U10g ‘YOd4d PUe SO4d 8pnjoul SO4d JO Siaquial UMOUM-|[aM Jauyl0
"(sD4d) slediwaydoionipuad ‘dnoib [eojwayo e o} buojeg SXH4d

'slonowsal jured pue

sJauuly} ‘siuted pue sBuieod ‘syueless ‘eaisaype :uaAlb ale syonpoid
Jawnsuod Ul asn os|y ‘sjuted pue syuabe aAloe aoepns ‘syuabe
Buiysem/buiues|o ale selobaed asn JayyQ “suonesjdde paiio ul
pasn ale yolym Jo aWos ‘suisal parejAxoyie jo uoponpoid ay) ul pasn
os|e s1 )| ‘sienboe| pue suisas dljouayd jo uononpold 8y} ul pasn si 3

SPO°H4HD

owr—l__v_vo

1-/85-90¢

6-08¢-10¢

-9¥-GG€

9-9%-08

pIoe D1UOJINSBUBX8Y0I0N|JBO8PLI |
‘pIoe oluojNSaUEXaY

- |-0JoNn|yeospl |
-9'9'9'g'S'y'y'e'e'e’e L L -olonyeospu}
-9'9'9's'S'y'y'e'e'ee L L 'poe
oluoj|NSOUBXSH- |

pi1oe oluoyns

- |-euexayoion|yeospl |

‘pIoe oluoyns

- | -euBXay0IoN|yeospl |
-9'9'9'6'Sy'v'e'e’e e L L
‘pIoe oJuUOjNSaUBRXaYoIOoN|ad
dd-+t

JouaydjAyuad-uel-d
jousydjAwy-pal-d
jousyd(jAdoidiAylewig
-n*0)-d
jousyd(jAdoadiAyrewng
-L1)-d

G967 OSN

2/,9¢€0¥ OSN

3sxalig

|ousy|iwy
|louaydjyfuad-yel-1
jousydjAwe-pal-f
|louayd|Ayuad-}-
JousydjAwy-1-
Jjousyd(jAdoidiAyiewig
Ly

(L08'109)

-|Ayuad-pal-d ‘jousyd
(199)-(1Adosd|Ayrowip

-11)-d ‘Jouayd
lousyd(iAdodihyiowip-1‘1)-
-(|/AdoudjAyrowip

-L1)-¥ ‘lousayd

SHEs sj pue (SXHdd) pioe
ojuoyd|ns -|-auexayoionjad

Jlouayd(jAdoidjAyrawip
-L)-d

S9SN UoWWo)

BnwJioH [eolway)

laquinN N3

JaquinN SYO

wAuouAs

awieN 9oUBISqNg

panupuon

L 31avl

Document Sharing Hub

37

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

‘aINjiuINy pue ssjiqowoline ui sponpoid Jaqgns pue onseld 1oy
pasn aq os|e Aew yi ‘uonippe u| “Buiyoos onseld Buipnjoul ‘sjeusrew

auaIpeosp
BJ000j0AoRUSd0IO|YOBIBPO-UAS

sn|d auelo|yoaq-uhs 4q-uhs auaip-GL‘,2
©09PBI0y:50'c,20'6'0 L'

‘21 ]ojoAoeiuadoiojyoeoapoq

-8 L'8LLLLLOL'SL'YL'6'8°L9°L

- ¥1'HEL'SOL'HBHIHS'STS) 104
-(Hezl ‘Se0L'S0L'H L He9'Ser'St'dL)
‘-0upAyeospop

-ezl ‘2L LL'e0L 0L L"B9'9'G By YL
0lojyoeospop
VLVLELEL'0L'6'8° L Y'ee

‘aua}o0 ojoAo[a‘elozuaqipourylowiq
-0L'Ly' | susIpeosp
©}000j0A0BUSd0IO|YOBIBPOIUE

sn|d auelojyoag-nue

da-iue sueip-g1°L
©09pP.IO0[y, 50°¢, 2060, +'C

'z ]ojoAoejuadolojyoeoapoq

-8 L'8LLLZL'OL'SL'YL'6'8' L9t

-(" ¥1'dEL'HOL'H6'S9'SS'Se'SE)
J8l-(Hezgl ‘Heol'HoL's

L'Se9'SEY'S ¥y |) ‘-oipAyeospop
BZLZL LL'e0L 0L L9

‘9'G'ey'y' | -010|yoBO8pPOP
PLYL'EL'EL'0L'6'8'L'Y'EC L
‘aue3000]0A9[ 8‘B]ozuaqipoueylowiq
-0L'L:¥'L 00-0ad

dd

G09 suelojyoeqg §1S5-dd

(e-snid yoeq) Gg snid suelo|yoaq
(snid yoeQ) se snid

auBIO|Yda(g BUB000[0Ad0ZUBIPOURYIBW
IpoJpAyeo8pOpPO.Io|YOBIBPO(QJ
au81000J0Ad[a ‘Blozuaqipoueylawip
-0L‘L:v* 1-01pAyospop

-ezl ‘2L'LL'e0L'0L L"B9'9'G By YL
olojyoeoepoq
VLVL'EL'EL'0L'6'8'L'V'Ee L

auejo00[0Ao(ousaipejuadolohoolojyoexay)sig

-oipAyedapop

-egl ‘ZL'LL'B0L'0L L e9'9'S Y V'L
olojyoeospop
PLYL'EL'EL'0L'6'8'L'Y'EC L
‘aua}000]0A0[a ‘BloZUBgIpouryIBWIQ

Documents

Joalay} uoleulquiod Aue 1o
SIaWOSIUAS pue -ljue
[enpinipul sy jo Aue Bulianod

uononsuod pue sbulp|ing ul pasn os|e Si }| 'S8|qed pue aim €-€0-128SE 1 -01‘2:p" | 8uLIp-G|‘/-eO9pE}00 (.snid aueio|yodaQ,) dualp-GL‘/
[eIo1oWWOI ‘s10}08uu0d dnseld piey se yons ‘syonpoid 9juo.ios|e 8-7/-128G¢ 1 [o160°e120" 60+ L2 2 HIOj0AORIUEd -e0 9peoo[0L‘SO'EL'2069L' LS
pUE [BOLI}08]8 Ul Pash aq Ued }| "JuepJelal awe)} pareulojyoAjod 6-876-9€2 6-68-09GE | -010|yoeodspo-8 21 JojoAoeyuadoiojyoeospoq
onayiuhs e st (weyoAxQ 4o iewepel pelsisibel e) snid aueiolyoeq eHo®tHetD Buipnjoul Buipnjoul LSLZLZL'OL'G LY L'6'8'L9°) 8L ‘BLLLZL'OL'GLYL6'8'L9°)
SOSM uowwo)  enwlioH [eolway) JequinN N3 JlequinN SYD wAuouAs aweN aouesqns

penupuoy L 379VL

Document Sharing Hub

38

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

'SPl0JB)S pue |018}SBI0YD ‘Sploe
9|lIq &¥ew 0} pasn usaq osfe sey }| ‘sbnip pue saaisojdxe ‘seplonsad
‘sonse|d ‘sahp ayew o} pasn si ausjAiad(lyb)ozuaq ‘SHyd 1Sow 8y

"4oJBasal JoNpuod 0} Pasn ag ued SHyd "91e|dwod jou S| sseooid
Buiuing ay} Ing pauing ale abeqieb pue ‘seb ‘|lo ‘oo ‘@y| syonpoid
UsyMm paresald ale SHYd 'SHYd 18410 yim Jayiabo) Jusniisuod

B SE Paindoo ‘(SHYd) suogiesolpAH odiewoly o119A0Ajod jo dnoib

QuaedepuUN-gL‘LL
‘SL'el‘LL'e'L's (Le)r'e(ea)t
-es000pP[cc'110" 1

PDocuments

8y} o} sbuojaq ‘pijos 8| [e1shio sseliojoo e ‘eus|fied[iyblozueg eHEen 8-£88-502 2-ve-161 0's'<0"1120°0°8 "2 L]ojoAoexay aualAiadfiybloz
apupAyueoiiew] ‘epupAyue
-2'| p1oe oljAxoquesu)-4 g | -euazuag
‘syonpoud [eonnacewseyd pue ‘sjeojiwayd [einynoube ‘puphAyue -g‘|
‘sBuijeod aoeINS BAISOLI0DIUB SNOLIBA JO SISBYIUAS 8y} Ul pue -Axoguexuy-+'g‘ L -uszuag ‘enbuijjewiy
OO} JBAOD pUE B10}S O} Pasn s|eudjew Ul Jazjonse|d e se pasn osfe apupAyuY ‘pioe ol|Ax0gIeourINjoZuUsdos|
sl }| "suisai Jayjo pue Axods Joj yuabe Buuno e se pue Buuloo)) JAuIA -G-0XO0Ip-€°| ‘ploe
payoeqg-weo} Jo} Juabe Buissoquie ue se pasn si apupAYUe onjjewL} o11Ax0qied -G-ueInjozuag-g-oxolp-g‘ |
‘uonippe u| ‘seyebaibbe Jayjo pue ‘pues ‘saiqy sse|b 1o} Jepulq ‘opupAyue oljAxoqieoujsuazuag
e se pue ‘sbuieod Jepmod pue uoisodapo.ids|e Jo} suisal ayew -4°2'1 ‘epupAyue-g‘|
0} ‘syured pue sBuiyeod paseq-jJusAjoS [BUOIUSAUOD pue Paseq-layem 011040 ‘ploe oljAxoqueouisuazuag-#g‘ L
1o} suisai Jeysahjod jo uononpold ayy ul pasn osje s| apupAyue ‘pioe oljAxoqies-G-ueinjozuaq -g-0ipAyip VIALL ‘epupAyue onijjlawiy
1HjjoWwL| "SI81Sa ajell||dwl} Jo sIsayuAs ay ul pasn Ajurew ‘Aisnpul -g‘1-0X0Ip-g‘| {-0XOIp-g* L-0IpAYIp-* | aplpAyue
ul sepupAyue pioe pasn Ajapim jsow e si apupAyue oWl SOYH®D 0-800-602 /-0€-25S ‘proe ol|AxoqueoueInjozuaqos|-G ‘| ploe ollAxoqieol)-'g’ | -euazuag
(ladH-v) teauy pue
payouelq ‘lousaydifiday - m/m oL 0=
UM (dH-dd) Jesul| pue payouelq
ppe Se juedugn| Ul pasn si YoIym ‘e@oueisqns ‘lousydjfiday -y pue epAysplew.io}
OHAS € Se payiuap! os[e s! ‘|ddH-7 M/M %L 0< YIM ‘dH-dY SousH ‘auolyup-G g-aulpljozelpely}
"90UB)SgNsS DHAS ® s! (JddH-P) Jeaul| pue payouelq ‘jousyd|fidey-1 paulepun -p'g‘| Jo sjonpoid uonoeay
auashiyn
(4HO) usshiyp
aualylueusydozuag-z‘|
S-€0 aualyjueusydzuag-g‘|
"Je} [B0D Ul punoy} 8g ued pue Ajjeinjeu juasaid s| suashiyn chysto ¥-£26-502 -6L.L ‘6-10-812 aualyjueusayd[e]ozuag auashiyn
's10j0B8l Jes|onu Ul pue
Aydelbojoyd ul ‘urej@oliod pue sse|b 10j00 O} ‘SauBNEq BUllEY[e Ul 8sn /-6 ajeauIp
104 9PIX0IPAY WiNWPED Jo uoRONPOId BY} Ul PBSN S| SjeIHU WNIWPED ¢(*ON)PO 9-0L/-€€2 -G2€0} 1-89-22001 U0l (+g)wniwpe) sjeiuip wniwpe) djeiju wniwpe)
'sjies wniwpeo Bupjew ul pue Buie|d wniwpeo ul pasn aq osje Aew
}| "ebreyosip sy Ul seueeq abeIO)S WNIWPEI-I9AIS PUB WNIWPED
-|o)o1u Ul ‘sepoue Aiapeq abeio}s WN|WPEI-19A|IS PUB WNIWPED
-[@Xolu [eusnpul Ul pejessualb punoy eq ued apixoipAy wniwpe) 20°HPD S-891-ve 2-G6-1¥0le apixoipAyip wniwpe)d apixoipAy wniwpe
‘suoneoldde jeonnaoewleyd
pue ‘ainynoube ‘pooy 1o} epioibuny oluebIo Yim UoieuIquIod
ul apioibuny pNny pue ume| Se pasn S| 8jeuogJed wnjiwpe) £00pPD 6-891-802 0-82-€1S 9]euogied wniwpe)
aualyiueusydozuag-g‘z
aualylueuayd[glozuag
ausduelyuBOZUSG-Z' |
auedRIyUBOZUSY BuUBIYUBZUSY
auadelyueZUSg-Z‘ |
aualyuezuag-g‘|
ausdRIyUBZUSYg BuddRIyluE[e]zUag-2' |
auaydes}a] ausdeiyjue[e]zuaeg
ausydesa)} susoeiyjue[elozuag
"Je} [e0D Ul punoy} ag ued pue Ajjeinjeu jussaid s| suadelyjue[e]zuag chysin 9-082-002 2-€G-81/| €-GG-9G veg auaoeIylUE[R]ZUDYG
$8S) UOWWOY)  BNwWio4 [ealway) JequinN N3 JaquinN SYD wAuouhg awepN @ouBlsqng
psenupuo) | 3719VL

Document Sharing Hub

39

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

ts

'spinbi| 8A1S01100 810]S 0} pasn

US)o SI }| "SI9pP|OS dwos ul pue uondajold uoneipes ‘sse|b [eyshio
pes| ‘Bulnip 1o} syaq ybiam ‘Bunyll 1o} siyblem ‘Buiyreays s|qeo
‘uolunwwe ‘sjuswbid ‘saueneq Jed Joj pasn Ajgpim |jis si peaT
's1aqyy aueyainAjod jo uoponpoid

8y} ul pasn Ajapim si )| ‘siazionse|d ate apAysplewo} wouy

paAulep sajesuspuo) ‘siawAjod snouea 0} Josinoaid se sisayjuAs
|eaiwayd ul o0|q Buipjing pasn Ajapim e si sulwelpausjAylg

‘saxem pue saysijod ‘sjonpoid Buiues|o

pue Buiysem se yons syonpoid ul pasn si )l ‘AjjeaidA] ‘ssinosjow
Jabie| 1810 10} JUBA|OS 1O pINj} 8Seq e Sk pasn si 9 ‘sionpold aied
Jeuosiad a1 yonw ‘syonpoid a1ed pjoyasnoy uj ‘syonpoid Buisues|o
upjs pue aJed Jey ‘dn-axew ‘syonpoid Buineys pue usalosuns

‘|10 Y1eq ‘SUONO| ‘sweald ups ‘sjueiopoap ‘sjuedidsiadiue Buipnjoul
sjonpoud jo Ajalen apim e ul sajnosjow Jablie| Jayjo 1o} JUBA|OS

Jo pInj} 8seq e se pasn s 9q syonpoid ased [euosiad U| ‘SIBWNSUOD
pue sjeuoissajold Ag pasn ag Aew 9q Buiurejuod synpoud

2180 pjoyasnoy pue a1ed [euosiad ‘Jenemoy ‘sbuies [euisnpul ul
ooe|d e} suoleoldde asay} jo Ajuolew ay) ‘saiAloe Juswdojersp
pue yoseasal ul [edjwayd Alojeloge| e se (G) pue ‘sjonpoid

81ed pjoyasnoy ul () ‘syonpoid aied jeuosiad ul (g) ‘seouelsqns
uodlisouebio Jayjo jo uononpoid ayy ul (jeusyew Buiels)
ajeIpawIalul Ue Se (g) ‘sasn Jo abuel apim B aABY pue suisal

pue siaqqn. ‘sasealb ‘sjio aq Aew siawAjod suoaliS “siewAjod
auol|Is Jo uononpoid ayy ul (Mo0[q Buipjing,) Jewouow e se ()
:sasn Buimoj|oy 8y} sey jey) aoueisgns uodljis oluebio 211040 e si 9q
JuEepJelaI-aWe|} Se pasn OS|e S| }| ‘uoiuaAaid 8)jwis} Jo} JO [0JjU0D
9]lWJa) B SB 9SN UOWWOD Ul ‘SWio} aleipAyelia) 81e10qeio0 wniposip
pue ajelpAyue 8}elodqe}oo WNIPosIP SH Ylod SI8A0D 8jelod wniposiq
‘deaso Bunuanaid Aq sonserd jo

saipadoid [eaisAyd pue [eolwayo ayy anoidwi 0} pue ‘Buusyieam pue
1yb1| 01 AljIgelS 419y} SB8IdUl O] BjeJlIU 8SOIN||8d pUB Suisal pAy[e ul
‘suisal oneyuAs jo semedoid ayy Ajipow 0} Jozionseld e se pasn si )
'sjonpo.d

O118Y1SOB SAIIOWOINE Ul pue ‘spudjq xem ‘saysijod Aeids pue

pijos ‘syonpoid Buiuesjo pue Buiysem se yons sjonpoid ul pasn s Il
‘AjleoidA] “sejnoajow Jabie| JaYlo 10} JUBA|OS JO pINj} 8Seq B Se pasn
s1 GQ ‘syonpold a1ed jeuosiad a1 yonw ‘syonpoud a1ed pjoyasnoy
u] 'saysijod |reu pue dn-axew ‘sjonpoid Buireys pue ueuns

‘s|l0 UYyeq ‘suolo] ‘sweald ups ‘sjueiopoap ‘syuelidsiadiue Buipnjoul
sjonpoud jo AjaLen apim e ul sajnosjow Jablie| Jayjo 1o} JUBA|OS

Jo pinj} 8seq e se pasn s| g sjonpold a1eo [euosiad u| ‘SIOWNSUOD
pue sjeuoissajold Ag pasn aq Aew gq Bujurejuod syonpoud

2180 pjoyasnoy pue aied [euosiad ‘Janemoy ‘sbuies |euisnpul ul
aoe|d aye) suoieoydde asayy jo Ajlofew ayl "seAnoe jJuswdognsp
pue yoseasal ul [eojwayd Aiojeloge| e se (g) pue ‘sjonpoud

a1ed pjoyasnoy ui (/) ‘syonpolid a1ed jeuosiad ul (9) ‘suoieoldde
s9|1xd} Ul (G) ‘suoneoldde sojuosose Ul () ‘Buluesio Aip

ul (g) ‘seoueisgns uodljisouebio Jayio jo uononpoid sy} ul (jeusrew
Bunuels) ejeipawisiul Ue se (g) ‘sasn jo abuelapim e aAey pue suisal
pue siaqqn. ‘sasealb ‘sjio aq Aew siawAjod suoaliS “siowAjod
auol|Is Jo uoionpoid ayy ul (Mo0[q Buipjing,) Jewouow e se ()
:sasn BuImol|o} 8y} sey Jey) adueisans uodl|is olueblo o1j94d e si Gg

qd

NZwINO

o_wwO®mIN_vO

erNmme

VOQNIONO

m_WmOOmIOFO

-001-1€C

9-89¥-€0¢

8-¢9/-80¢

0-L¥S-¥E€C

6-G¥S-10C

6-79/.-80¢

1-26-6€v.L

€-G1-201

9-/6-0¥S

¢-Ly-800¢t

£-19-¥8

9-20-1¥S

sujwe|jAyleoulwe-elaq

‘'va@3-g'} ‘YaIwip ‘sujwelp-z'L-aueyie
‘sulwelpauslAyle-g‘| ‘sueyleoUIWEIP-Z* |
‘aulwRIP-Z‘ |-8UBYle ‘BulweBIpauBYIe-Z‘ |

BaUEX0|ISeXaYoJoA) -|Ayiowedspop
-gl'zr'ol'oL'8'8'9'9'v'v'e’e
‘auexo|IsexayolohD

‘ajelpAyue eyeloqeloo

wniposiq ‘ereipAyenal ayeioqer0
wniposid ‘epIXo WnIpos uoiog

19189 |Axayo|oholp
-2‘L ‘p1oe olAxoquedipauszuag-g‘|

auexo|isejuadojohD
[Ayroweosp -0L01L‘8'8°9'9' V' 2
‘auexo|isejuadojoh)

o
©

ocumen

va3 suwepeueile

9d
aue
xo[isexayo|oAojAylewesapoq

2}eI0gERI00 WNIPOSI]

dHOQ arereuiyd |Axayojoholq

<sd
aue
xojisejuadojohojAylewesaq

S9SN uowwon

B|nwJioH [eolway)

JaquinN N3

JaquinN SYO

wAuouAs

awieN 9oUBISqNg

panupuon

L 31avl

Document Sharing Hub

40

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

Ay F2931 - 19a

‘Ansnpul ABojoydiowayoolq pue ‘sexa|dwoo-olelawouebio
‘Asiwayo Jenosjow ‘sisAjeue ouawoloydosjoads ‘Alisiwayo
@ouadsaulwn| ‘Asiwayd [eysAio pinby aziyususs ybi| pue owlsyl

Jo suoneoldde ayy ul pasn ase Asy] ‘sdnoib oujwe jo uono8ep

10} PUB 90UB}SISaI UOIS0LI00 “ANjIqeIWS ‘AYARONPUOD ‘BouE)sISal Jeay
‘Aunnisuss ainjesadwa) pue ybi| se Jo suopouny 8y} Ul [nyasn S| 1
‘s|eajwayoolbe pue sieoinaosewleyd ‘(juaosalonyy) sahp

10} 9)eIpaWIdUl UB SB Pasn 8 OS[e Ued auayjueion|{ "S|io apnio
pue s|i0 Jojow pasn ‘s|io Buleolqn| ‘sSuoISSIWS UOlSNQUIOD |10 pue
|eoo ‘Je} [e0d ‘@yows apaseblo ‘ysneyxe auljoseb ul punoy Ajuewnd
s1 1] Jenew olueblo jo uonsnquod ayejdwosul 8y} Ag paonpoid

Qg UBd yolym ‘uogresolpAy onewole o11oAoAjod e si suayjueion|4
‘Aiysnpul ABojoydiowayooig pue ‘saxa|dwoo-olelswouebio
‘Asiwayo Jejnosjow ‘sisAjeue ouyawoloydosyoads ‘Alisiwayo
9ouddsaulwn| ‘Aisiwayd [eisAio pinby Uaziususs 1ybi| pue owlsyl

Jo suoneoldde ayy ul pasn ale Aay] ‘sdnoib oulwe Jo uono8lep I0}
pue ‘9oue}sisal UoIS0LI00 ‘Ajjigeniwa ‘ANAONPUOD ‘eouelsisal Jeay
‘Aunisuas ainjesadwal pue ybi| Se Jo suopouny 8yl Ul [nyasn si 1
's|lo apnJo

pue s|l0 Jojow pasn ‘s|lo Buiieolqn| ‘suoISSIWS UolSNQUIOD |10 pue
1200 ‘Je} [e0d ‘@yows apasebio ‘ysneyxe auljoseb ul punoy Ajuewnd s
}| Jenew ojueblo jo uonsnquwiod ayejdwodul ayy Aq paonpoid aq ued
yolym ‘uoqueoolpAy onewode o119A0Aj0d e s| susyjuelonyyyjozusg
'suoneoldde

SNOLIBA U] JUBPIXOfJUB SEB pasn aq os[e Aew }| ‘suoleoldde snouea

Ul 10j02 10 9Ap se pasn si auejuadjAylow -4-(JAusydAxolpAy- 1)sig-g‘e
'slaglosge y-AN Se sajndsjow

paubisap apnjoul Aew SaAleALIBP YONG “SaAlleALIap SH o suononpold
[eolwayd Ul SeIpawIdiul Se pasn osfe s| Joydwed auspl|Aizuag-g
*SO|}9WS0D 0} UOIIPPE Ul Jaggnl

pue sonseld se yons sy} AN Yyons wouy auaq Aew syonpoud jo
abuel apIm Y "19zI|IgelS SB JO ‘U9alosuns g-AN ‘SOBWSO0D Ul I8}l AN
se pasn aq Aew ydlym ‘Jagquosge AN ue si Joydwed asuaplifzuag-g
"Jazionseld e se Jo ‘siswAjod pue

spinyy Jajsuely yeay ‘Aejo Buijepow ‘sieyseld ‘samnd ‘sia||l} ‘sjueeas
pue saaisaype ‘sjonpo.d Buiyeod ul pasn si payeusboipAy ‘|Ausydiap
syonpoud

O118Y1SOB SAIIOWOINE Ul pue ‘spudjq xem ‘saysijod Aeids pue

pijos ‘syonpoid Buiuesjo pue Buiysem se yons sjonpoid ul pasn s Il
‘AlleoidA] “sejnosjow Jabie| JaYlo 10} JUBA|OS JO pINj} 8Seq B Se pasn
sl Q ‘syonpolid a1ed jeuosiad a1 yonw ‘syonpoid a1ed pjoyasnoy
u] 'saysijod |reu pue dn-axew ‘syonpoid Buireys pue ueyuns

‘s|l0 Yyeq ‘Suolo] ‘sweald ups ‘sjueiopoap ‘sjuelidsiadiue Buipnjoul
sjonpoud jo Ajaien apim e ul sajnosjow Jable| Jayjo 10} JUBA|OS

Jo pinj} 8seq e se pasn s| g sjonpold a1eo [euosiad u| ‘SIBWNSUOD
pue sjeuoissajold Ag pasn ag Aew Qq Bujurejuod syonpoud

2180 pjoyasnoy pue a1ed [euosiad ‘Janemoy ‘sbuijes |euisnpul ul
aoe|d aye) suolieoydde asayy jo Ajlofew ayl "senAnoe jJuswdoansp
pue yoseasal uj [ediwayd Alojeloge| e se (g) pue ‘sjonpoid aied
ployasnoy ui () ‘syonpoud aied jeuosiad ui (9) ‘suoneoldde sajixay
ul (G) ‘suoneo)dde sojU0J18I8 Ul () ‘JUSWIESI} SJBYNS [B}SW-UOU

ul (g) ‘seoueisgns uodljisouebio Jayjo jo uononpoid sy} ul (jeusrew
Bunuels) ereipawisiul Ue se (g) ‘sasn Jo abueiapim e aAey pue suisal
pue siaqqn. ‘sasealb ‘sjio aq Aew siawAjod suol|iS “siewAjod
auol|Is Jo uoionpoid ayy ul (Mo0[q Buipjing,) Jeawouow e se ()
:sasn Buimol|o} 8y} sey Jey} aoueisans uodljis oluebio 01j94d e si g

O—Iwro

N—IONO

NONNIw_vO

OONINFO

paulepun

V_W¢ovNImO

0-69-156€6

V-¢16-G0¢ 0-¥¥-902

9-916-50¢ 6-80-20¢

1-0¢.-10% 9-/1-L089

6-6€1-6€¢ 8-¥¢-/80S|

1-/96-29¢ /-2€-88.19

1-9€1-602 ¢-19-99G

auayjueoiond :0zLN

JaquinN 8isem vHOY ‘1AIp| ‘089 OSN
‘auponyy[yllozuag ‘euazuaq(ausjyyden
-8‘1)-2‘1 ‘euszuaq(susieyydeN
-8‘1)-g‘1 ‘eusyydeusoezuag

-g'} teuszuaq(Aipausieyiydeu -g*1)-g‘|

v-)g ‘euseoep

-8l ‘9L'vLeL'e'L's'e (L2 (02) L
-es00l[y;'9,0'6',0",, 20" "2 0 L]ojoAoejuad
JouaydipauspiiAyie|fingos!

-v'p ‘lousyd[|A-g

-ueuadjAylow -p-(jAusydAxoipAy-v)-gl-#

Joydweosuapljhizusg

! -auapl|Azuag-g ‘euoueuiog-z
‘auo-g- ueyday[| g glojoAoiqiAyrewiy
-/'L‘\-euspllAzueg-¢
‘-(susjAyrowiAuayd) -g-|Ayrowiy
-/‘/‘} ‘euo-g-ueyday[} g glojokoig

99 Joulwiay] ‘sjAusydiay
pajeusboipAy Ajleted ‘00/0v9H

QUEXO0|ISBI1810J0AD

Documents

ausyjueioN|-!

auayjuelonyyylozueg

auejuadiAylow-4
-(JAuaydAxoipAy- p)sia-g‘z

0g-¢ ‘Joydweo

auapllAizuag-¢g ‘euo-g-ueyday[}-g:
clopAaiq(susjAyiewiAuayd)
-e-Ayrewi-£ 21y

payeuaboipAy ‘|Ausydial

¥a
aue

XO|ISB.1810]0A0]Aylaweinn

S$8SN uowwon

B|nwJioH [eolway)

JoquinN N3 JaquinN SYO

wAuouAs

awieN 9ouBISqng

penupuo | 31AVL

Document Sharing Hub

41

Full document details: ASTM F2931-19a


http://www.avadocuments.com/doc/astm-f2931-19a
http://www.avadocuments.com/doc/astm-f2931-19a

