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INTERNATIONAL

Standard Specification for

Performance Graded Asphalt Binder?

This standard is issued under the fixed designation D 6373; 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.

€' Nore—Editorial corrections were made throughout in February 2008.

1. Scope

1.1 This specification? covers asphalt binders graded by
performance. Grading designations are related to the average
seven-day maximum pavement design temperature, and mini-
mum pavement design temperature. This specification contains
Table 1 and Table 2. Table 2 incorporates Practice D 6816 for
determining the critical low cracking temperature using a
combination of Test Method D 6648 and Test Method D 6723
test procedures. If no table is specified, the default is Table 1.

Note 1—For asphalt cements graded by penetration at 25°C, see
Specification D 946. For asphalt cements graded by viscosity at 60°C see
Specification D 3381.

Note 2—AASHTO R 29 provides non-mandatory information for
determining the performance grade of an asphalt binder.

2. Referenced Documents

2.1 ASTM Standards: >

D 8 Terminology Relating to Materials for Roads and Pave-
ments

D 92 Test Method for Flash and Fire Points by Cleveland
Open Cup Tester

D 95 Test Method for Water in Petroleum Products and
Bituminous Materials by Distillation

D 140 Practice for Sampling Bituminous Materials

D 946 Specification for Penetration-Graded Asphalt Ce-
ment for Use in Pavement Construction

D 2042 Test Method for Solubility of Asphalt Materials in
Trichloroethylene

D 2170 Test Method for Kinematic Viscosity of Asphalts
(Bitumens)

! This specification is under the jurisdiction of ASTM Committee D04 on Road
and Paving Materials and is the direct responsibility of Subcommittee D04.40 on
Asphalt Specifications.

Current edition approved Aug. 1, 2007. Published October 2007. Originally
approved in 1999. Last previous edition approved in 1999 as D 6373 — 99.

2 This specification is based on SHRP Product 1001 and AASHTO MPI.

3 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
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

D 2171 Test Method for Viscosity of Asphalts by Vacuum
Capillary Viscometer

D 2872 Test Method for Effect of Heat and Air on a Moving
Film of Asphalt (Rolling Thin-Film Oven Test)

D 3381 Specification for Viscosity-Graded Asphalt Cement
for Use in Pavement Construction

D 4402 Test Method for Viscosity Determination of Asphalt
at Elevated Temperatures Using a Rotational Viscometer

D 5546 Test Method for Solubility of Asphalt Binders in
Toluene by Centrifuge

D 6521 Practice for Accelerated Aging of Asphalt Binder
Using a Pressurized Aging Vessel (PAV)

D 6648 Test Method for Determining the Flexural Creep
Stiffness of Asphalt Binder Using the Bending Beam
Rheometer (BBR)

D 6723 Test Method for Determining the Fracture Proper-
ties of Asphalt Binder in Direct Tension (DT)

D 6816 Practice for Determining Low-Temperature Perfor-
mance Grade (PG) of Asphalt Binders

D 7175 Test Method for Determining the Rheological Prop-
erties of Asphalt Binder Using a Dynamic Shear Rheom-
eter

2.2 AASHTO Standards:*

AASHTO R 29 Grading or Verifying the Performance
Grade of an Asphalt Binder

AASHTO M 320 Standard Specification for Performance-
Graded Asphalt Binder

3. Terminology

3.1 Definitions:

3.1.1 Definitions for many terms common to asphalt cement
are found in Terminology Standard D 8.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 asphalt binder, n—an asphalt-based cement that is
produced from petroleum residue either with or without the
addition of non-particulate, non-fibrous organic modifiers.

4 Available from American Association of State Highway and Transportation
Officials (AASHTO), 444 N. Capitol St., NW, Suite 249, Washington, DC 20001,
http://www.transportation.org.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.



0,9 Snujw ainyesadwal 158} 8y} 1e sjuswalinbal anjea-w pue ssauyns deaid ay) sjeaw § i ainjeladwsa) apelb jey) je ssed o}
pawaap aq [|Im Japulq yeydse ay} ‘ainjesadws} 1s8} 8} 1B JOS 00} S| Japulg 8y} 8snedaq a|qeulejqoun aie ejep anfeA-Ww pue ssauylis dealo ayy J| 'sased Yjoq Ul palsies ag isnw juswalinbal anjea-w ay] “juswaiinbai
ssauyils deald 8y} Jo nal| ul pasn aq Ueo Juswalinbal Ulelis ainjiey UoIsua) 19aJIp aUl B4 009 PUB 00E Usamiaq s ssaupis deaio au) §| "palinbai jou si 1s8) UoIsua] 108JIp 8U1 ‘BdIA 00€ Mojeq SI sseupns deaio auys Ji5
2,011 Se payoads aq Aew anoge pue xx—0/ Hd 1o} ainyeladwal Buibe Avd 8yl ‘serewl|o Lasep
Ul ‘JeAeMOH "8A0Qe PUB XX—8G Dd 10} 0,001 S! ainesedwe Buibe Avd eyt AlewloN "O.0Lk 10 D.001 ‘.06 Seinjeladwel 8.y} JO 8UO SI puB SUOHIPUOD JBWIO Pele|NWIS Uo paseq si ainjesedws) Buibe Avd 8yl,
‘A13eWo09sIA [euonelol Jo (1212 d 10 012 d SPoylel 1sal) Alldwoosia Alejideo Buipnjour ‘pasn aq Aew juswainsesw A)JSOOSIA JO sueaW plepuels ajgelns Auy "pinjj UBlUOIMBN € S| Jeydse ay}
aieym sainjesadwsa) 1s8) 1B QUIS/,D JO SjuBWaINSEaW Jeays ojweuAp Joj painyiisgns aq Aew juawad jieydse [eulblio sy} Jo AlIS0dsIA 8y Jo Juswainsesw ‘uononpoid Juswad Jjeydse paypowun Jo [0uod Ayjenb Jod,
'spiepuels Ajojes o|qeoldde |je 198w ey} sainjesadwae) je paxiw pue padwnd
Alerenbape aq ueo Japuiq yeydse ay) 1ey; sjueltem Jayddns ayy ji Aouabe BuiAjoads ay) Jo UoBIOSIP BY) 1B paAem ag Aew juswalinbai siy] ‘pauodal aq [jeys ajel Jeays pue azis a|puids ay| ‘pasn aq |leys ajpuids /g
"ON @y} ‘ejpuldS 1z 'ON 8Ul UM 1s8) 0} JJIIs 00} S| Japulq 8y} J| ‘eoueInsse Ajjenb pue Bunse) suiinol Joj pesn aq Aew spoyjew ejeulalje Janemoy ‘NdH0g 18 sjpuids Lz# e Buisn Zovy @ oq |[eUYS pouylew saiajel ayly,
‘RousBe Buikyoads ay) Aq pepinoid eue Jo ‘weiboid aiemyos pulg dd11 8yl Ul paurejuod wyobe ue Buisn sainjeiedwsal Jie woly pajewisse aie sainjeiadwal Juswaned,,

¥e—81-2l—9-0 ¥e—81-2l—-9-0

0€-—¥¢—8I-21—-9-0

0€-¥¢—8I-2l-9-0

0€—¥¢—8I—2l—9—

96— 06— ¥2—81-2l-9-0

96— 0€— ¥e—

Qo

“ulw/ww o' ¥e "dwa) s8]

% 0’| "UlW ‘uleng ainjie
5’6229 @ ‘uoisual 1091d

¥e—8l-¢l—-9-0 ¥e-8l-¢l—=9-0

0€—1¢—8I-¢l-9-0

0€—V¢—8I-¢l-9-0

0€—V¥c—8I—-¢cl—9 —

96— 06— ¥c—8l-¢cl-9-0

96— 0€— ve—

. ‘S 09 1e dwae] 1s8]

00€°0 "UlW ‘enjeA-w

‘edIN 00€ Xew ‘g
5'8¥99 A ‘sseuyns desld

8¢ L& v€ LE OF S¢ 8¢ 1€ ¥ LE

6l ¢¢ GC 8¢ € ¥E

9l 61 ¢¢ S¢ 8¢ |IE

€L 91 61 ¢¢ S¢

L 0L €1 91 61 ¢¢ S¢

v L Ol

D, ‘s/pel 0} e "dwa] 18]
den ww g ‘eleld ww g
ed 000G Xew ‘Quis-,5

G/1/ @ “eays olweulqg

Ay 6373 - 07"

00l 001

001

00l

001

06

06

500 ‘@intesadwa] Buiby Avd

(1299 g @onoeId) @npisay (o

ssa/\ bulby ainssald

[43] 9.

0L

9

8G

[4°]

o

Do'S/pei O} 1e "dwsa] 1s8]

den ww | ‘eleld WwW Gz
BdY 02'2 UlW ‘QuIs/,H
1G/1/ @ “eays olweulqg

00}

juaolad 'Xxew ‘ssoT SSe|

(2282 @ POYIBIN 1s8L) UBAQ Wii4 Uiyl Buijjoy

[43] 9L

0L

9

8G

[4°]

or

D, ‘s/pel 0} e "dwa] 18]

deo ww | ‘eleld ww Gz

Bed 00° "ulw ‘Quis/,H
5'S/1/ A ‘Teays olweuiq

SEl

D, “dwsa] 1881
‘s'ed € ‘Xew
g'207 A ‘ANS0DSIA

0ee

0o Ul
‘26 @ “dwa| juiod yse|4

Jepuig eublio

Y€ <8¢ <
2¢— <9l—<0l=<

¥e—- <8¢ <
2¢— <9l—<0l=<

Oy— < pe—<
8¢— <3¢~ <9l—<0l—<

Oy— < pe—<
8¢— <3¢~ <9l—<0l—<

Oy— < pe—<
80— <2dc—<9I—<

- < 0p— <

PE— <82 <2¢—<9l-<0l=-<

- <
Op— < $€— <

O o einjeladwe]
ublseq JusWaAed WNWIUIA

¢8> 9/>

0/>

9>

85>

cg>

9>

0, ‘@inesadwa]
ublseq uswaned
wnwixew Aep-; abelany

Y€~ 8¢~ 2¢— 91— 0l— V€~ 8¢~ 2¢— 91— 0l—

O~ ¥€— 8¢ —¢¢— 91— 0l—

Oy —¥€— 8¢— ¢~ 91— 0l—

O— ¥€— 8¢~ ¢¢— 9l—

9~ Ov— ¥€—8¢— ¢ — 91— 0l—

9~ Ov— ¥E—

¢8 ©d 9/ 9d

0L 9d

79 ©d

89 Od

¢S Od

9% ©d

apeln) souBWIONSd

uoneoyioads Japulg Heydsy papess souewlopad | 319vVL



0,9 Snuiw ainjeladwa) 18} BY} Je suswalinbal ainyesadwal Buorio Mol [eonLO 8y} s1eaw )l §i ainjesadwa) apelb 1ey; 1e ssed o) pawasp
aq [IIM Japuiq Jeydse ay} ‘ainjeladwa) 18} 8y} Je JOs 00} S| Japulg Y} 8SNeoad a|geuleiqoun aie ejep anfeA-w pue ssauyls dealo ayy j| -ainjeladwa) uoiieoloads ay) je .SSYd, B paweap s Japuld jeydse ey} ‘ssalis
[ewlay} paonpul 8y} SPeaoxe Ssalis ain|ie} ayl §| '91.89 ( Jod Se ssalls [euwllay) peonpul pale|nofed 8yl 0} £2/9 ( WoJj ssalis ainjie) ay) esedwo) “sainjelodwa) 1S8) OM] [elIUI 8} Je palexoeld Jou S| BdIA 00€ § Alessaoau
aq Aew gy99 @ o) seinjesedwsy [euonippe 1e Bunss] -einjeiedwsl 1s81 8yl 1B £2/9 @ PUB ‘D,9 Snulw ainjeladwsal 1sa] 8y} Je pue ainjesadwe) 18} ayl 18 8499 @ wioped wnwiuiw e Je ‘epeld Jo uolBolLIdA 104,
2,011 Se payloads aq Aew anoge pue xx—0/ Hd 1o} ainyeladwsa)} Buibe Ayd 8y) ‘serew|o Jasap
Ul ‘JoA@MOH "8A0ge puB XX—8G Dd 10} O,001 S! ainesadwe) Buibe Avd aui AleWwIoN "D.0LE 10 D,001 Q.06 Seinjeladwa) 884y} JO BUO SI pue SUOIIPUOD JBWIO PaleINWIS UO paseq si ainjesedws) Bulbe Avd 8yl
*A112WO09SIA [euonelol 4O (1212 d 10 0212 A SPOUIBN 1sal) Alawoasia Arejideo Buipnjoul ‘pasn aq Aew juswainseaw AJSOOSIA JO SUBSW PJEPUE]S 9|gelNS AUy "pINnj} UBIUOIMBN B SI eydse ay}
aleym sainjesadwial 1s8} 1B QUIS/,D JO SJUBWBINSEAW Jeays JIWBUAD 1o} palniisgns aq Aew Juswad jjeydse [eulblo ay; jo AlISOOSIA 8y Jo Juswainseaw ‘uoionpoud juswad Jjeydse paiypowun Jo joiuod Ayrenb Jod,
'spsepuels Alajes ajgeolidde (e 19aw jey} sainjesadwal je paxiw pue padwnd
Ajeyenbape aq ueo Japulq Jeydse sy yey; syuesem Jaliddns ayy ji Aouabe Buihjoads sy jo uoneIoSIp 8y} e paalem ag Aew juswalinbal siy] "papodal aq [[eys ajel Jeays pue azis ajpulds ay] ‘pasn aq |[eys a|puids 2z
"ON 8U1 ‘ejpuldS 1.z "ON 8y} YlIM 1S8) 01 Jiis 00} S Japulq 8y} J| ‘eoueInsse Ajjenb pue Bunse) suiinol Joj pasn aq Aew spoyiew sjeulale Jenemoy ‘NdH0g 18 sjpuids |z# & Buisn Zopy @ 89 [[eyS poylaw eaisjel ayly,
‘RousBe Buikyioads syl Aq pepinoid e Jo ‘weiboid eiemyos pulg dd11 8yl ul peureiuod wyiloble ue Buisn seinjeledwsal Jie Woly pajewise aie sainjeiodwe) Juswened,,

¥e-8l-2l—9-0

ve-8l-2l—9-0

0€—1¥¢—8I-¢l—-9-0

0e- ¥2-8l-2k-9-0

0€—Vc—8I—-¢cl—9—

96— 06— ¥c—8l-¢2cl-9-0

96— 0€— V-

2, dwa] 1s8]
SSvd
29189 @ ‘eimesaduwial
Bujoeln moT [eonun

8¢ L& v€ LE OF

S¢ 8¢ 1€ ¥ LE

6l ¢¢ GC 8¢ € ¥E

9l 61 ¢¢ S¢ 8¢ |IE

€L 91 61 ¢¢ S¢

L 0L €1 91 61 ¢¢ S¢

v L Ol

D, ‘s/pel 0} e "dwa] 18]
den ww g ‘eleld ww g
ed 000G Xew ‘Quis-,5

G/1/ @ “eays olweulqg

Ay D 6373 - 07!

00l

001

001

00l

001

06

06

500 ‘@intesadwa] Buiby Avd

(1259 a @ondEId) Bnpisey |8

ssa/\ bulby ainssald

[43]

9.

0L

9

8G

[4°]

o

Do'S/pei O} 1e "dwsa] 1s8]

den ww | ‘eleld WwW Gz
BdY 02'2 UlW ‘QuIs/,H
1G/1/ @ “eays olweulqg

00}

juaolad 'Xxew ‘ssoT SSe|

(2282 @ POYIBIN 1s8L) UBAQ Wii4 Uiyl Buijjoy

[43]

9L

0L

9

8G

[4°]

or

D, ‘s/pel 0} e "dwa] 18]

deo ww | ‘eleld ww Gz

Bed 00° "ulw ‘Quis/,H
5'S/1/ A ‘Teays olweuiq

SEl

0, “dwa] 18]
‘s'ed € "xew
5'20vy A ‘AUS0osIA

0ee

Do UlW
‘26 @ “dwsa] julod yse|

Japuig [euiblQ

¥€— < 82— <
¢c—<9l—<0l=<

¥e—- <8¢ <
¢c— <9l—-<0l—-<

op— < ye— <
82— < 22— <9l—-<0}—<

op— < ye-<
82— < 22— <9l—-<0}—<

Oy— < pe—<
80— <2dc—<9I—<

=< 0p— <
YE€— <8¢— < 22— <9l—<0l—-<

o<
or— < pe-<

O o einjeladwe]
ublseq JusWaAed WNWIUIA

¢8>

9/>

0/>

9>

85>

cg>

9>

Do ‘@injesadwa]
ubiseQ Juswaned
wnwixew Aep-; abelany

Y€~ 8¢~ 2¢— 91— 0l—

V€~ 8¢~ 2¢— 91— 0l—

O~ ¥€— 8¢ —¢¢— 91— 0l—

Oy —¥€— 8¢— ¢~ 91— 0l—

O— ¥€— 8¢~ ¢¢— 9l—

9~ Ov— ¥€—8¢— ¢ — 91— 0l—

9~ Ov— ¥E—

¢8 ©d

9/ 9d

0L 9d

79 ©d

89 Od

¢S Od

9% ©d

opely) aduewlousd

uoneaiy1oads Japulg Heydsy papesn ssuewlopad g 319VL



Ay b 6373 — 07<

n’
4. Ordering Information

4.1 When ordering under this specification, include in the
purchase order the performance grade (PG) of asphalt binder
required and the table used (for example, PG 52-16, Table 1 or
PG 64-34, Table 2). If no table is specified, the default is Table
1.

5. Materials and Manufacture

5.1 Asphalt binder shall be prepared by the refining of crude
petroleum by suitable methods, with or without the addition of
modifiers.

5.2 Modifiers may be any organic material of suitable
manufacture that is used in virgin or recycled condition, and
that is dissolved, dispersed or reacted in asphalt cement to
enhance its performance.

Note 3—This specification is not intended to address the grading of
binders containing particulate or fibrous materials.

5.3 The asphalt binder shall be homogeneous, free from
water and deleterious materials, and shall not foam when
heated to 175°C.

5.4 The asphalt binder shall be at least 99.0 % soluble, as
determined by Test Method D 5546 or Test Method D 2042.
Any insoluble component shall be substantially free of fibers.

5.5 The grades of asphalt binder shall conform to the
requirements given in Table 1 or Table 2.

6. Sampling

6.1 The material shall be sampled in accordance with
Practice D 140.

7. Test Methods

7.1 The properties outlined in 5.3, 5.4 and 5.5 shall be
determined in accordance with Test Methods D 92, D 95,
D 2042, D 2872, D 4402, D 5546, Practice D 6521, Test
Method D 6648, Test Method D 6723, Practice D 6816, and
Test Method D 7175.

8. Inspection and Certification

8.1 Inspection and certification of the material shall be
agreed upon between the purchaser and the seller. Specific
requirements shall be made part of the purchase contract. The
seller shall provide material handling and storage procedures
for each asphalt binder grade certified.

9. Rejection and Rehearing

9.1 If the results of any test do not conform to the require-
ments of this specification, retesting to determine conformity is
performed as indicated in the purchase order or as otherwise
agreed upon between the purchaser and the seller.

10. Keywords

10.1 asphalt binder; asphalt cement; direct tension; flash
point; modifier; performance specifications; pressure aging;
rheology

APPENDIX

(Nonmandatory Information)

X1. SUMMARY OF DIFFERENCES BETWEEN SPECIFICATION D 6373 AND AASHTO M 320-05

X1.1 This specification was originally developed under the
sponsorship of the American Association of State Highway and
Transportation Officials (AASHTO) as part of the Strategic
Highway Research Program (SHRP). ASTM’s version of this
specification (Specification D 6373) was modeled after, and is
similar to the comparable AASHTO specification (AASHTO
M-320, formerly known as PP 1).

X1.1.1 The 2007 revision of the ASTM specification in-
cludes several changes that bring the ASTM and AASHTO
standards into closer alignment. To help the user understand the
relationship between these standards, and in the interest of
promoting further harmonization, the remaining differences are
summarized below. Note that ASTM and AASHTO may use
slightly different formats and section numbering, so this
summary is intended for general information only. Please
consult the corresponding ASTM and AASHTO standards to
determine the exact differences.

X1.2 Differences in the Scope Section (Section 1 in both
standards)

X1.2.1 There are minor editorial differences in the first
sentence.

X1.3 Differences in the Referenced Documents Section
(Section 2 in both standards)

X1.3.1 In most cases, the ASTM Standard references ASTM
documents, while the AASHTO Standard references AASHTO
documents. The correspondence between the referenced docu-
ments is given in the following table. These differences occur
in the referenced document section (Section 2), as well as
within the body of each standard.

ASTM AASHTO

Standard Standard Subject

D8 Terminology

D 92 T 48 Flash Point

D 95 T55 Water Content

D 140 T 40 Sampling

D 946 M 20 Penetration Graded Specification
D 2042 T 44 Solubility by Filtration

D 2170 T 201 Kinematic Viscosity

D 2171 T 202 Absolute Viscosity

D 2872 T 240 Rolling Thin Film Oven Test

D 3381 M 226 Viscosity Graded Specification

D 4402 T 316 Rotational Viscosity

D 5546 - Solubility by Centrifuge

D 6373 M 320 Performance Graded Specification
D 6521 R 28 Pressure Aging Vessel

D 6648 T313 Bending Beam Rheometer

D 6723 T314 Direct Tension
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D 6816 PP 42 Low Temperature Grade
D 7175 T 315 Dynamic Shear Rheometer
PP 28/ Volumetric Design
R 35
R 29 Verifying/Grading
M 323 Volumetric Mix Design

X1.4 Differences in the Terminology Section (Section 3 in
both standards)

X1.4.1 The ASTM definition of asphalt binder includes the
requirement that any modifiers be “non-fibrous.” The
AASHTO standard does not include this requirement.

X1.5 Differences in the Ordering Information Section
(Section 4 in both standards)

X1.5.1 The AASHTO standard indicates that M 323 or R 35
may be used to select asphalt grades. The ASTM standard does
not include a comparable statement.

X1.6 Differences in the Materials and Manufacture
Section (Section 5 in both standards)

X1.6.1 Both ASTM and AASHTO require the binder to be
99.0 % soluble. However the ASTM standard requires that
“any insoluble component shall be substantially free of fibers.”
The AASHTO standard does not include this requirement.

X1.6.2 AASHTO indicates in Section 5.5 “This specifica-
tion is not applicable for asphalt binders in which fibers or
other discrete particles are larger than 250 micron in size.”
ASTM does not include this statement, but provides similar
guidance in Note 3: “This specification is not intended to
address the grading of binders containing particulate or fibrous
materials.”

X1.7 Differences in Other Sections

X1.7.1 Sections 6, 7, 8, 9, and 10 are essentially identical,
except for any referenced documents as noted above.

X1.7.2 The AASHTO standard does not include this Appen-
dix

X1.8 Differences in the Body of Table 1 and Table 2
(these comments apply to both tables)

X1.8.1 ASTM defines the required gap for each of the DSR
measurements, while AASHTO does not.

X1.8.2 ASTM uses the term “mass loss” while AASHTO
uses the term “mass change.”

X1.9 Differences in the Footnotes for Table 1 and Table 2
(these comments apply to both tables)

X1.9.1 Innote A, AASHTO provides additional options for
determining the grade selection temperature, while ASTM does
not.

X1.9.2 In note B, ASTM gives testing guidance for the
rotational viscosity test, while AASHTO does not.

X1.9.3 In note C there is a minor difference in wording.

X1.9.4 AASHTO adds note D: “G*/sind = high temperature
stiffness and G* sind = intermediate temperature stiffness.”
ASTM does not have this note.

X1.9.5 AASHTO adds note E: “The mass change shall be
less than 1.00 percent for either a positive (mass gain) or
negative (mass loss) change.” ASTM does not have this note.

X1.9.6 AASHTO Note F is the same as ASTM note D

X1.9.7 AASHTO Note G is the same as ASTM note E,
except that ASTM gives guidance for when the binder is too
soft to be properly tested.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk

of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website

(www.astm.org).
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