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This standard is issued under the fixed designation E 1; 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.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope E 77 Test Method for Inspection and Verification of Ther-

1.1 This specification covers liquid-in-glass thermometers mometer%_ _
graduated in Celsius (centigrade) or Fahrenheit degrees which E 344 Terminology Relating to Thermometry and Hydrom-
are frequently specified in methods of ASTM. The various  €t"
thermometers covered are listed in Table 1. The designation %I
an IP number in Table 1 indicates, where appearing, that the’ e _ ) . .
thermometer specification has been jointly agreed upon by the 3-1 Definitions—The definitions given in Terminology
British Institute of Petroleum (IP) and ASTM. E 344 apply. B ,

1.2 This specification also covers adjustable-range 3.2 Definitions of Terms Specific to This Standard:

enclosed-scale thermometers, graduated in Celsius (centigrade)3-2-1 adjusting devicen—a section of the instrument used
degrees, which are specified in methods of ASTM. to adjust the amount of_ mercury in the bulb aqd main capillary
1.3 The enclosed-scale thermometers are commonly calld@ that needed for the intended temperature interval.
Beckmann thermometers. They are suitable for measuring 3:2-2 bulb length n—the distance from the bottom of the
small temperature differences not exceeding 6 °C within egmb to the junction of the bulb and the stem tubing.
larger range of temperature. The thermometers are unsuitable3-2-3 contraction chambem—an enlargement of the cap-
for measuring Celsius- or kelvin-scale temperatures unless thdJary, that will appear below the main scale or between the
have been compared with standard instruments immediatefj)@in scale and the auxiliary scale, which serves to reduce its
before use. [ength or to prevent contraction of the liquid column into the

1.4 An alphabetic list of the ASTM Thermometers included bulb. _ . .
in this standard is given in Table 2. 3.2.4 diametey n—the Iargest outside dimension of the
1.5 A list of ASTM Thermometers is given in Table 3 to 9/aSS as measured with a ring gage.

facilitate selection according to temperature range, immersion, 3-2-5 €xpansion chamben—an enlargement at the top of
and scale-error requirements. the capillary to provide protection against breakage caused by

excessive gas pressure.
Note 1—For a listing of thermometers recommended for general 3 2 g interval error. n—the deviation of the nominal value
laboratory use, the Scientific Apparatus Makers Assn. Specifications fobf a temperature interval from its true value; either for the total

General Purpose Glass Laboratory Thermometers may be condulted. . L
NoTe 2—It has been found by experience that these ASTM Thermom/2N9€ (total interval) or for a part of the range (partial interval).

eters, although developed in general for specific tests, may also be found 3-2-7 saddle n—the bottom support of the enclosed scale.
suitable for other applications, thus precluding the need for new thermom- 3.2.8 setting temperaturen—the temperature that yields a
eter specifications differing in only minor features. reading of zero on the main scale for a given adjustment of the
amount of mercury in the bulb and main capillary.
2. Referenced Documents 3.2.9 top of the thermometem—the top of the finished
2.1 ASTM Standards: instrument.
3.2.10 total length, r—the distance from the bottom of the
bulb to the top of the finished thermometer, including any
*This specification is under the jurisdiction of ASTM Committee E20 on special finish at the top.
Temperature Measurement and is the direct responsibility of Subcommittee E20.05 3 2 11 Other descriptions of terms shall be in accordance

on Liquid-in-Glass Thermometers and Hydrometers. ; ; :
Current edition approved May 10, 2003. Published June 2003. OriginallyWlth the TermmOlOgy section of Test Method E 77.

approved in 1939. Last previous edition approved in 2001 as E 1-01.
2 Available from SAMA Group of Assocs., 225 Reinekers, Ste. 625, Alexandria,
VA 23314. 2 Annual Book of ASTM Standardgol 14.03.
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Part A—Solid-Stem Thermometers of the thermometer that excessive gas pressure results when the
o mercury is raised to this level, may lead to appreciable errors.
4. Specifications The following distances between graduations and the bulb and

4.1 The individual thermometers shall conform to the de-between graduations and enlargements in the bore are consid-
tailed specifications given in Table 1 and to the generakred as minimum limits for thermometers acceptable for
requirements specified in Sections 5-13. certification.

. ) 8.1.1 Due to a change in the method used for scale place-

Note 3—Such thermometers manufactured prior to the adoption of th

specifications will retain the same official status as those meeting curreﬁp.ent’ Itis p0§s_|b|§ to m.aHUfa.Cture thermometers that comply
specifications. with the specifications given in Table 1, but do not meet the

Nore 4—Encapsulating thermometers will change their performancd€quirements for capillary clearances given below. In any case,
and physical characteristics, including, but not limited to, response timethe distances given in this section are the governing factor.
accuracy, and physical dimensions. Therefore, under no circumstancé$nder no circumstances should the scales on thermometers be
should an encapsulated or otherwise modified ASTM thermometer be Usqﬂaced closer than these minimum distances:
in performing tests that specify the use of an ASTM thermometer. 8.1.2 A 13-mm length of unchanged capillary between the
5. Type bulb and the immersion line or lowest graduation, if the
egraduatlon is not above 100 °C (212 °F); a 30-mm length if the
egraduation is above 100 °C (212 °F).

8.1.3 A 5-mm length of unchanged capillary between an
enlargement and the graduation next below, except at the top of
6. Stem the thermometer.

h hall ¢ suitable th 8.1.4 A 10-mm length of unchanged capillary between an
6.1 Sters—The stem shall be made of suitable t ermometerenlargement, other than the bulb, and the immersion line or the

tubing and shall have a plain front and enamel back, unleséraduation next above, if the graduation is not above 100 °C

otherwise spe_cified in Table 1. ... .. (212 °F); a 30-mm length if the graduation is above 100 °C
6.2 Top Finish— The top of all thermometers specified in 212 °F).

Table 1 shall have a plain rounded finish, except the following 8.1.5 A 10-mm length of unchanged capillary above the

which shall have the top finish indicated below (unlessyghest graduation, if there is an expansion chamber at the top

indicated as optional): . of the thermometer; a 30-mm length if there is no expansion
6.2.1 Glass Button Finish chamber. For the purposes of this requirement, “an expansion

Thermometers 23C, 24C, and 25C chamber” is interpreted as an enlargement at the top end of the

6.2.2 Special Finish capillary bore which shall have a capacity equivalent to not less
6.2.2.1 Suitable for assembly in a standard 304.8-mm (12than 20 mm of unchanged capillary.

in.) non-sparking metal armor with open face; in a cup case

assembly; or in a flushing case assembly: 9. Graduations and Inscriptions

Thermometers 58C, 58F, 59C, 59F, 60C, 60F, 97C, 97F, 98C, 98F, 9.1 All graduation lines, figures, and letters shall be clearly
130C, and 130F defined, suitably colored, and permanent.
6.2.2.2 Suitable for assembly in a 12-in. non-sparking metal 9.1.1 A suitably etched thermometer with the etched lines

5.1 Each thermometer shall be of the mercury-in-glass typ
unless otherwise specified in Table 1. The filling above th
liquid shall be nitrogen or other suitable inert gas.

armor with open face: and figures filled with a pigment shall be considered perma-
Thermometer 99F nently marked provided it passes the test for permanency of
6.2.3 Ring Top (optional only)—Thermometers 11C and pigment in Tes_t Meth_od E77. . .
11F 9.2 Graduation Lines-All graduation lines shall be
' straight, of uniform width, and perpendicular to the axis of the
7. Bulb thermometer. The width of the graduation lines shall be as
7.1 The bulb shall be made of glass having a viscosity of a[OHOWS:

least 16*poises at 490 °C (914 °F) and at least*Hpoises 9.2.1 Group 1—Maximum line width 0.10 mm:
at 520 °C (968 OF). Thermometers 14C, 14F, 26C, 28C, 28F, 29C, 29F, 30F, 33C,

33F, 34C, 34F, 35C, 35F, 44C, 44F, 45C, 45F, 46C, 46F, 47C, 47F,
48C, 48F, 50F, 51F, 52C, 56C, 56F, 62C, 62F, 63C, 63F, 64C, 64F,

Note 5—Thermometers made with bulb glasses having properties 65C. 65F. 66C, 66F, 67C. 67F 68C, 68F. 69C, 6OF 70C, TOF. 72C,

close to these minimum requirements should not be subjected to tempera- 72F 73C. 73F. 74C. 74F. 89C. 90C. 91C. 92C. 93C. 94C. 95C. 96C
tures above 405 °C (760 °F) or be continuously exposed to temperatures 100C, 101C, 110C, 110F, 111C, 112C, 113C, 113F, 116C, 117C,
above 370 °C (700 °F). 118C, 118F, 119C, 119F, 120C, 121C, 126C, 126F, 127C, 128C,

128F, 129C, 129F, 132C, and 133C.

9.2.2 Group 2—Maximum line width 0.15 mm:
Thermometers 1C, 1F, 2C, 2F, 3C, 3F, 5C, 5F, 6C, 6F, 7C, 7F, 8C,

8. Capillary Clearances
8.1 In order that a thermometer scale be usable over its

entire range, graduation marks must not be placed too close to 8F, 9C, 9F, 10C, 10F, 11C, 11F, 12C, 12F, 13C, 15C, 15F, 16C, 16F,
any enlargement in the capillary. Insufficient immersion of the ;Zg gz 1386% 1387FC 13& 139562%&:23?(:21fzvc21:éc22§é|:22:9' C23C'
mercury in the main bulb or capillary enlargement, graduation 54C. B4F. 61C. 61F, 71C., 71F, 82C, 82F, 83C, 83F, 84C, 84F, 85C,
marks placed over parts of the capillary that have been changed 85F, 86C, 86F, 87C, 87F, 99C, 99F, 102C, 103C, 104C, 105C,
by manufacturing operations, or graduations so close to the top 106C, 107C, 108F, 109F, 114C, 122C, 123C, 124C, and 125C.
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9.2.3 Group 3—Maximum line width 0.20 mm: Note 7—Include year of current revision in ASTM Designation (for
Thermometers 27C, 57C, 57F, 58C, 58F, 59C, 59F, 60C, 60F, example, ASTM 1C-99).
75F, 76F, 77F, 78F, T9F, 80F, 81F, 88C, 88F, 97C, 97F, 98C, 98F, 10.2 Engraving Date on ASTM Thermometett a ther-

130, and 130 mometer’'s specification was changed, the year that it was

Nore 6—A maximum line width of 0.10 mm is recommended for changed is engraved on the back of the thermometer after the
thermometers that may be read to fractions of a division, many times WltlASTM designation. For example, “12C-98.”

magnifying aids; 0.15 mm for thermometers that may be read to the

nearest half division or whc_are the congest_ion of the scale dictaFes the usg Permanency of Pigment

of a scale of moderate fineness; and finally 0.20 mm maximum for .

thermometers with more open scales usually read to the nearest division, 11.1 The test for permanency of pigment shall be performed
often times under adverse conditions, where a bold graduation is therefo@n any convenient portion of the scale section of the thermom-

desired. eter. The pigment shall not chalk, burn out, or loosen as a result
9.3 Immersion Line-On partial immersion thermometers Of this test.

an immersion line shall be permanently marked on the front 032 Bulb Stabilit

the thermometer at the distance above the bottom of the bulb as™ y

specified in Table 1 within a tolerance @f0.5 mm, except for ~ 12.1 The test for bulb stability shall be made for the
Thermometers 82F to 87F. following thermometers in the temperature range specified

94 Termina' Number_S_The termina' number Sha” be in belOW fOI’ 24 h The Scale error after the test Sha” be W|th|n the
full when there are one or more numbered graduations betweégale error specified in Table*RReference should be made to
it and the next full number, for example on Thermometer 12C Test Method E 77.

the terminal numbers would be 100, 1, 102 °C. This rule need ASTM Test Temperature
not necessarily be followed for: Thermometer Number Range
9.4.1 Saybolt Viscosity Thermometers 3C, 8C, 10C, 11C, 70C 360 to 370°C
17C, 17F, 18C, 18F, 19C, 19F, 20C, 20F, 21C, 21F, 22C, 22F, 3F, 8F, 10F, 11F, 70F 680 to 700°F
77F, 78F, 79F, 80F, and 81F 2C, 7C, 69C, 107C 280 to 290°C
2F, 7F, 69F 540 to 560 °F

9.4.2 Kinematic Viscosity Thermometers

28F, 29F, 30F, 44F, 45F, 46F, A7F, 48F, 72F, 73F, 74F, 110F, 118F,
126F, 128F, and 129F

The change in bulb volume in this test shall not exceed 0.7
of the allowable scale error.

9.4.3 Engler Viscosity Thermometers 13. Scale Error

23C, 24C, and 25C 13.1 Thermometers shall be verified and calibrated at the
9.4.4 Precision Thermometers temperatures specified in Table 4.

65F, 66F, 67C, 67F, and 68C 13.1.1 Scale errors must be within the stated tolerances at

the time of purchase. The indications of many high temperature

9.4.5 Tank Thermometer and fractionally graduated thermometers may change with time

2t and continued use, due to minute changes in bulb volume.
9.4.6 Solidification Point Thermometers Periodic reverification of these thermometers, in accordance
100C and 101C with procedures set forth in Test Method E 77, is recom-

mended.

9.4.7 Reid Vapor Pressure 13.2 Due to the application requirements for range and

18C and 18F construction of the following thermometers, it is not practical
9.4.8 Oxidation Stability to include reference points such as the ice and steam points.
22C and 22F 13C, 14C, 14F, 17C, 17F, 18C, 18F, 19C, 19F, 20C, 20F, 21C, 21F, 23C, 24C,

26C, 27C, 38C, 49C, 50F, 51F, 56C, 56F, 76F, 77F, 78F, 79F, 80F, 81F, 83C,
9.5 Scale Below Zere-When a scale extends both above ssr, sac, sar, s7¢, 87F, 91C, 92C, 93C, 96C, 98C, 98F, 100C, 101C, 102C,

and below 0 °C or O OF' the two parts of the scale shall bg03cC, 104C, 105C, 106C, 107C, 108F, 109F, 111C, 116C, 117C, 122C, 123C,
differentiated by some means. Examples of suitable means ar& 124¢
9.5.1 Different colors for the two parts of the scale, 14. Case

9'5'2f IZ:]ifferenlt stylz of numerical characters for the two 14 1 Each thermometer shall be supplied in a suitable case
parts of the scfa &, and. bef . bers bel on which shall appear the following marking (except when a
9.5.3 Use of minus signs before appropriate numbers be oWansparent case is used): the letters “ASTM,” the thermometer

0°Cor0°F number (33C, 33F, etc.), and the temperature range.

10. Special Inscription 15. Methods of Verification and Calibration

10.1 The special inscription specified in Table 1 shall be 15.1 Thermometers shall be verified and calibrated at the

marked on the thermometer in capital letters and arabi% ecified immersion in accordance with Test Method E 77
numbers without the use of periods. In addition to the specia P '

inscription prescribed in Table 1, each thermometer shall be
permanently marked with a unique serial number and the 4 Observations of a reference point before and after the test give a measure of the
manufacturer’s tradename or mark. degree of bulb stability achieved in manufacture.


https://standards.iteh.ai/catalog/standards/sist/5d627a9c-90ad-49a2-b905-df35b7020c19/astm-e1-03

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.

Contact ASTM International (www.astm.org) for the latest information.

Ay E1-03

‘leousydsiway Ajlenussss aq |feys wonoq qing 44
‘ww /2 uey) ssa| jou si Jeyewelp Jofew ayi jeyy papiroid sjgissiwiad SI ww ¢ Jo Jajawelp Jouiw v ‘abeb jo|s
Ww-0°g e Ja1us 10U M Ing abeb Buu ww-0'g e ybnoiyy ssed |Im 11 eyl yons aq ||eys Wals ay JO UOID8s $S010 8yl "adAl Juol) sus| sy Jo aq |leys wals 8yl ,,
"Wigls a8y uey) Jareall ww G'0 uey) aiow aq 10U [leys Jalswelp qing 8yl gg
'2°2°9 99s ‘ysiuy [eads .,
‘4, G0°0 PEOX8 10U |[eys U010a1102 ul abueyd ayl o, ¥ JO [eA1slul Aue 19AD
"D, 20°0 Pa0Xa 10U |[eys uoNoa1102 ul abueyd syl O, Z 10 [eAssiul Aue 1snO
4, 2€ Te Jaqueyd syl ul aq |[eys AINdIsN
‘uonenpelb doy
8y pue Jaguweyd ay) Jo aseq ay) usamiaq Arejides pabueyoun Jo ww QT uey) Sss| Jou aq |[eys aiay) pue adA molreu Buol ay) Jo aq |eys Jaqueyd uoisuedx3 4,
4, 0T'0 PO9IXa 10U |[eyS [eAIBlUI o, § AUB JBAO UONYBLI0D Ul 8buey)d ,
‘Wiw QT Ueyl Sse| 10U aq |[eys Jagueyd UONJeIU0D pue dlew uonenpeld 1saseau ayl usamiaq Arejides pabueyoun jo yibus| ayl ,
Do 0 1B Jaqueyd sy Jo Wwonoq ay) Jeau aq |eys Andis
‘ww QT Uey) ssa| Jou aq |leys Jaqueyd uoisuedxa ayj
pue xrew uonenpelb 1sareau sy usamiaq Arejjides psbueyoun jo ybus| syl ‘yibus| ur ww oz 01 0T 2dAl moireu Buol 8y Jo a4 |leys Jaqureyd uoisuedxs 8yl ¢
‘pinbi| Bunenoe syr se pasn aq |leys Aojre wnijeyl-Ainaisw s|qenns v ,
‘abeb 10|S WW-G e J2)ud 10U ||IMm Ing abeh Bull ww-g ue ybnoiyl
ssed [|Im 11 7yl yons aq |[eys wals sy} JO UOID8S SS010 8y} ‘adAl Juou) sus| ay) Jo SI Js1swowlay) ayl §| "adAl Juol) susj 1o woly urejd sy Jayne aq Aew wals 8yl »
"D, 0 1e Jagureyd Jo ajppiw Jeau aq |eys AinoJsN
' UOI108S 0} WIO0JU02 Isnw saoueles|d Arejided
‘uonduosul [erpads ay) Joy 1dadxe ‘sisiway) [ednynauby [e1oIO JO UoNeID0SSY
8y} pue A19190S SisIWayD 10 UedLBWY U} JO J818Woway) 1S8) 1ol 8y} Joj sjuswalinbal syl Ylim OS[e WIojuod suoiedlioads asay) 0] apew Sialawowlayl
‘€T Uondas ‘// 3 poyldN 1sal ul paurejdxa se paldde pue 4, 200 10 D, TO'0 1S8Ieau ay) 0] passaidxa aq |feys Buipeas juiod
-901 8y 'salnuIW ¢ uey) ssa| Jou Joy ainesadwa) 1s8) ay) Je Buisq Jaye y T uiyium uaxe) aq |reys Buipeal juiod-adl a8y} ‘sisjawiowlsy) AISOISIA djewauly 104 4,
Do 0 1B J3queyd ay1 Jo wonoq Jeau aq |leys Anossw :adeys moureu ‘6uo 4
"1°Z°9 89S ‘ysiul uonng sseo ,
'gIng 8y} JO WoNoq 8y} WoJj W 06 1Ses| Je wals sse|b ay) uo paytew aq ol ,
'giNg 8y} JO WONOQ dY} WO} WW 06 Paled0| S| Jayawelp ww Q'8 ay} Jo Aywaixa Jaddn ay) yey) os Jajawelp ul ww g
Ajarewixoidde peay pabuely e ynm Jsiawelp apisINo ul ww 0'g Buiysng Jeingny e Jo Bunsisuod s|nuia) sskiq e Ul pajunow aq 0} apew aq [[eys Ja1awowiayl ayl ,
‘(4o ZE) Do 0 Te Jaquwreyd sy ul aq |eys Ainolsw :adeys moueu ‘Buo ,,
"Jou Jo pasaquinu si juiod Tey: 0} Buipuodsaliod uonenpelb ay) Jayiaym molre ue Aq pareoipul aq |leys ainresadws 1s8) 8yl o
‘adeys moureu ‘Buo
‘T b4
ur umoys abeb 1s8) ay1 Yyum painseaw aq [[eys ging sy} Jo wonog ay) 0} Juswablejus syl Jo Wonog ay) Woly adueIsip ay) pue ‘uawabiejus ay) Jo yibus| syl 5
Do V9T PUB D, ZIT J& SMOLIR UM ‘D, OLT PUB ‘D, GIT ‘Do ¥9T ‘Do 29T ‘Do 09T ‘Do GGT ¥e SaUl| uonenpelt jsabuo 4
‘uiod 821 ayy Bujoayd noyum (4, 00L) D, TLE dA0Qe sainyesadwal payedipul Je SUORIPUOd yans
Japun Ja1awowlay} SIYyl 8sn 0} 9|gelisap Jou alojaiay} sl 3| ‘sse|fb ayy ur abuel [eonud e Buiydeoidde si ging ayi jo ainyesadwal 8y} (4, 002) Do TLE 4O ainyesadwal
pajedipul Ue e pue ‘Islswowlsyl syl Agq paresipul ainresadwsl ay1 saoge (4, 0S) . 82 89 Aew Jsiswowiayl 8yl Jo gng 8y} ‘SUoNIPUOD 1S8) UIeldd Jspun ,
‘pinbi Buirenoe sy se pasn aq |feys aAp Jusuewsad e yum pal paiojod pinbi| 3|qelns Jay1o 1o ausn|oL g
‘Buipeas ainjesadwa) 1saybiy ayl anoge paresy aq JalaWOWIaY} 8y} P|NOYS S8IUBISWNIIID OU Japun pue suolieredas
Ainosaw Buiuiol jo ssodind ays 1oj Jou si 1| “sainjesadwal Jaybiy 1e ging sy} Jo uoilolsip ploAe o1 ainssaid seb Jo Jaijal 10} papirold si Jsquieyd uoisuedxs uy
:sajoN Aioreueidxg

P
- M

| —
J{ *
L
!
|l
B e O
Ul

ad

‘saineladwal uoneiqieD puB UOIRIYLIBA 10} ¢ 3|qel 39S
"sIslaWi||iw Ul 848 suoisuswip v

sJa1swowlay] WISV Joj uoneonnads T 31gvL



https://standards.iteh.ai/catalog/standards/sist/5d627a9c-90ad-49a2-b905-df35b7020c19/astm-e1-03

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.

Contact ASTM International (www.astm.org) for the latest information.

Ay E1-03

‘Bun ay) jo JsrBwelp
apisino ay) 0 [enba junowe ue Aq yibus| €10} ay) asealoul [Im dol Bul e Jo uonippy "£'Z'9 89S "dol Buu reuondo ue yum paysiuing ag Aew 181aWOWIBY) SIYL xpy
‘(¢ “Bi4 99s) epiosdijie adeys qing
‘uoisJawiLWI [e10] Joj palelqied ag 03 SI julod 801 8y} ‘S[edS Urew 8y} I} UOoISIaWWI WW-00T 40} palelqiied aq 0 SI Ja1aWowIayl ayl 44
‘ulw/D, S0°0 PuIpasdxa jou aes wioyun e Je Buisy S| ainyesadwal 8y} USYM ‘UOISIAIP S[eds I1Sa|lews
8y} JO ey auUO paadXe Jou S80p snosiuaw ay) jo Buidwnl (Buidde) 1noynm) Jeyr ainsus o1 ging ay) 01 uonejal ul ybnous abie| aq |leys aioq Arejided ayl
e Uy Ajreanjeu (009 01 pamojje pue ‘4aybiy D, 0€ ainjesadwa) e Je uiw GT Joj pajesy usaqg Sey Jajswowiay} ay) Jaye Ajprelpawwi O, 20'0 Uey) alow
Aq abueyo 10u |leys abues feuiwou sy} Jo ainjesadwal 1ISBMO| a1 18 UON0BII0D 8YL "D, TO'0 PS3IX3 10U [[eys UONIBLI0D Ul 8Bueyd a8yl D, T JO [eAIdlul AUR JBAQ .-
*adA) moureu Buo| ag 0] Jagqueyd uondeAuoD ,
'9dA} Juouj-sus| 10 punol ay) Jayus aq |leys wials ayl ,,,
'2'2°9 99S "Jowlre 8y} Jo wonoq
ay) Wouy uey) Jayrel ging ay) JO WoNog sy} Wolj painseaw aq |leys uoisiswiwi ayl Ajquasse Jaye Buiuado ased ay) ul a|qISIA aq [[eYS aul] UOISIBWWI 8y oo
‘abuel snisjgD
[euiwou ay) 01 Buipuodsa.iod uomiod parenpelb Jo yibus| ay1 se painsesw aq [leys (uoniod payenpesh Jo Y1Bus|) © uolsUSWIP ‘s1s1BWOWIBY) Nsyuaiye 1o
‘PaNIWO aq |[eys aul| UoISIBWW| 5


https://standards.iteh.ai/catalog/standards/sist/5d627a9c-90ad-49a2-b905-df35b7020c19/astm-e1-03

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.

Contact ASTM International (www.astm.org) for the latest information.

Ay E1-03

‘abuel snisja) [eulwou auy o) Buipuodsaliod uoniod parenpelb Jo yibua| ay) se painsesw aq |leys (uoniod parenpesh Jo yibus|) O uoisusWIP ‘SIslBWOWIBY) llByualyed JoS

"8 UONI9S 0) WIOJUO [feys saoueleald Arejided

“uiod 891 ays Bupayd INoyIm (4,002) D.TLE dA0qe Sainjesadwa) paredipul 18 SUORIPUOD YINS JSpun Ja1sWowsay} iyl aSn 0} 9|qeIISap Jou a10jaJ1ay) si 1] “sse|b ayy ul abuel [eanuo e Buiyoeoidde s qing
ay Jo ainjesadwal 8y} (4,002) D.TLE JO ainyesadwia) paredlpul Ue Je pue ‘Ia)awowiay) auy) Ag pajesipul ainjesadwsa) ayy aroge (4,05) .82 99 Aew Jsjswiowlay) sy} Jo ging 8y} ‘SUONIPUOD 1S8] UIRLI Japun 4
‘Buipeal ainreladwal 1saybiy ay) anoge paresy aq JaloWoWIayl 3y}
pINoOYs S8ouelSWNoLId ou Japun pue suoneredas Ainosaw Buiuiol jo esodind ay Joj 1ou si 1| “sainresadwa) Jaybly 1e ging ay) Jo UonIoISIP pioAe o) ainssald seb Jo Jaljal Jo) papiroid si Jaquieyd uoisuedxs uy

006¢ 0} 0G¢
OTT ©1 00T
4.2€ 2.0
090109
GT 01 0T
G/, 0109
0cv 01 0T¥
v
NINT NN 92
66—d€ 10 66-0€
NLSV
=Ry A 0.T0€
dn0qe H,E an0qe J,S5'T
Ho¥.G 01 4oC 0,TOE 01 DT
4.0¢ 2.0T
4.,0T 005
=4 Q.1
9L

54,092 01 02 500,00% + 01 G-
€
uoisIaww| [ered

o€L

©G92 0} 622
0TT 01 00T
4028 2.0
09010
ST 01 0T
020109
G6E 01 68
v
NN NI 92
66-4¢ 10 66-07
1SV
4.2 2.T
4,02 2,07
4,07 2.5
4.2 2.T
9.
4,085 01 0Z 2,00€ + 01 G-
€
CO_w‘_mE_..c_ _G_f_mn_
229

ww ‘wonog o} axueisiq N

wuw ‘yibua

ww‘ao M
Juswabirejus wals

wuw ‘xew ‘doy 03 adueIsiqg r

ww ‘ulw ‘wonoq 0} sduelsia |
Jagueyd uondenuo)

wuw ‘uiod-a91 01 ging jo wonog  H

abuey

:91eas wiod-a9|

-

0002 01 0LT wuw ‘uoniod parenpesd jo ybuel 9
8TT 01 TTT ww ‘sauelsia o
4.2€ 2,0 Te aull 01 ging Jo wonog
:uoe90| 9[ess
090109 ww ‘gqoqng 3
GZ 01 6T wuw ‘ybus| gqing a
0,009 ww ‘qo waxs o
12€ 01 LTE wuw ‘yibusy felol g
4.26€ 0,002 0} Buireay nwiad
Jaguwreyd uoisuedxg
NINT AN 92
66-4T 10 66-0T
NLSY uonduosul [erpads
4.T 2,50 Xeuw ‘10119 a[eds
4,02 2,07 yoea Je siaquinN
4.0T 0.8 yoes Je sauy| buo
4.C Dol SuoISIAIpgNS
‘suoirenpelo
9L ww ‘uoisisww| v
1e 191 J0H
4,¢0€ 01 0 0,0ST + 01 0Z— abuey
€ ‘ON B4 9ouaiajey
uoisiaww| [enred aweN
'ON dI

4466-4€ 66-0¢

4466-d¢ 66-0¢

4466-dT

66-0T

'ON N1SV

panupuoy T 319VL


https://standards.iteh.ai/catalog/standards/sist/5d627a9c-90ad-49a2-b905-df35b7020c19/astm-e1-03

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.

Contact ASTM International (www.astm.org) for the latest information.

Ay E1-03

‘abuel snisj@) [eulwou sy 01 Buipuodsaliod uoniod parenpes Jo yibus| sy se painsesw aq |leys (uoniod parenpeld Jo ybus|) O uoisuswIp ‘SISIBWOWIBY) HayuaiyeS 1o .,
"8 UOND9S 0] WIOJUOI [leys sadueses|d Arejided ,
‘pinby Bunemoe sy se pasn aq |feys aAp Jusuewlad B Yum pai paiojod pinbi| s|geNNns Jay1o 10 susn|oL g4
‘Buipeas ainjeladwsa) 1saybiy syl anoge paleay ag Jalawowlayl ayl
pINOYs s8ouBISWNOIID Ou Japun pue suoneredss Ainosaw Buluiol Jo ssodind ays Joy 10U sI | "sainjesadwsal Jaybiy 1e ging ay1 Jo uonJolsip ploAe 01 ainssaid seb Jo Jaijal Jo} papiroid si Jaquieyo uoisuedxa Uy

ww ‘wonog o) dduelsiga I

wuw ‘ybua

ww ‘ao A
uswabire|us wals

ww ‘xew ‘doy 0} asuelsiqg r

Www ‘ulw ‘wonog 0} aduelsiq |
:Jagueyo uonoenuod

wuw ‘uiod-a21 01 ging jo wonog  H

obuey

:9eos wiod-ao)

-

08S¢ 01 G¢¢ o00T 01 02 058 01 59 ww ‘vomod parenpelb jo pbusl 9O
OTT 01 00T 0¢T 01 00T 0€T 01 0CT wuw ‘souelsiq E|
4.2 2.0 dov76— 0.0L- 4.9€- 0.8€- Je aul| 01 g|ng jo wonog
:UoNeI0| 3[edS
wie)s« pue 0'G*H wiels<{ pue 0'Gx wiels<{ pue g'Gx ww ‘qo qing 3
GT 01 0T 0T 01 L 0T 01 L ww ‘ybus| qing a
080109 080109 080109 ww ‘qo wais 2
06€ 01 08¢ GEC 01 6¢¢ G€C 01 6¢¢ ww ‘ybusy [eoL g
v 4,071 0,09 4.¢T¢C 0.00T 0} Bunesy nwiad
:Jlaquieyd uoisuedx3
NN NN 92 NINT NN 80T
98—/ 10 98-0L 98-49 10 98-09 98-S 10 98-09
NLSY [ANES\ NLSY uonduosu [efoads
4,00€ dA0Qe H.¢ 0,0ST dnoqe O.T 40,8¢ — MOJ3q d.17 0,E€ — MOJ3q DoC
4,00€ 01 4T 0,08T 01 0,50 4082 — 01 do¢ 0.€€ — 01 DT 4T 2,50 Xew ‘IoLd 8[eds
4.,0¢ 0,07 4.,0C 0,01 4.,0¢ 0.0T yoes Je sisquinN
4.0T 0.8 4.0T 2.9 4.0T 0.9 yoes ye saul| Buo
d.C jory) d.C O.T =4 Dol
‘suonenpel
[e10 9/ 80T wuw ‘uoisioww| v
1e 1s9) 104
4,085 01 0€ 0,00€ + 01 Z— 4,0, + 01 ZTT— 0,0¢ + 01 08— 4,02T + 01 9¢— 0,05 + 01 8- abuey
€ € ‘'oN "Bl 9oualiajey
ginod pue pnojD mo- inod pue pnojo aweN
o)} jor4 o1 ‘ON dI
449842 98-01 4498-49 98-09 4498-4S 98-09 ‘ON NLSV

panupuoy T 319VL


https://standards.iteh.ai/catalog/standards/sist/5d627a9c-90ad-49a2-b905-df35b7020c19/astm-e1-03

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.

Contact ASTM International (www.astm.org) for the latest information.

Ay E1-03

"abuel snis|a) Jeuiwou sy 0 Buipuodsaiiod uoiuod parenpelb Jo yibus| ayy se painsesw aq |leys (uoniod parenpesh Jo yibus|) © uolsUsWIP ‘s1slBWOWIBY) IByualye 104
‘g U0I108S 0] WIOU0D |[eys saoueles|d Arejided ,
“T B4 ur umoys abeh 18] ay) yum painsesw aq |[eys ging ayl Jo wonog ayl o) Juswabiejus syl Jo WONOQ 8y} Woi) sduelsIp 8yl pue ‘Juswabirejus ayy jo Yyibus| syl 5
1uiod 821 8yl Bupjoayd noyim (4,002) D.TLE dA0Qe Sainyesadwial pajesipul e SUOIIPUOI YoNs Japun Jalawowiayl SIyl asn 0} a|gelisap 1ou aioaiay) si 1] 'sse|b ay ul abues [eanuo e Buiyoeosdde si ging
ay1 Jo ainjesadwial 8yl (4,002) D.TLE 10 aintesadwia) paredipul Ue Je pue ‘Isjawoulayl syl Aq pareslpul ainjeradwa) syl anoge (d4,05) D.82 8q Aew Jsjswowlayl ay) Jo ging ay} ‘SUOIIPUOD 1S8) Urelsd Japun
‘Buipeas ainyeladwal 1saybiy ay) anoge pareay aq Jarewowlay) ayy
pINOYS S82URISWNDIID OU Japun pue suoneredas Aindisw Buluiol jo asodind sy Joj Jou si 1| “saimesadwa) Jaybiy Je ging sy} Jo uonJolsip ploAe o) ainssaid seb Jo Jaijal Jo) papirold si Jaquieyd uoisuedxs uy ,,

99 01 ¥9 99 01 ¥9 wuw ‘wonoq 0} dduelsia  w
506016 20606 ww ‘ybus] 7
§801GL §801G, ww ‘ao M
juawabiejus wais
ww ‘xew ‘do} 01 svueISIq r
wuw ‘ulw ‘wonoq o} aduelsiq |
JJagueyd uonoesuoD
wuw ‘uiod-801 01 qing jo wonog  H
abuey
:9[eos juiod-a9|
08T 01 G¢T oGLT 01 OVT ©o0EE 01 062 wuw ‘uoniod parenpelb jo yibusl o
06 01 08 G6 01 G8 0 01 0E wuw ‘souelsigq o
4,002 0,06 4.2€ 2.0 4.2€ 2.0 Je aul| 01 qinq jo wonog
:uoired0| 9eIs
weis« pue Gy weis« pue g'G3 wels« pue 0'g*+ ww ‘qo qing 3
0T 01 L €T 016 ST 01 0T ww ‘wbus| gng a
0L0109 0L0109 080109 ww ‘qo weis o
G6¢ 01 G8¢ G6¢ 01 G8¢ 06€ 01 08¢ ww ‘pbusy el g
v 4,02€ 0,097 v 0} Buiresy nwied
Jaqueyd uoisuedx3
WINI AN LS WINI NN LS
98-40T 10 98-00T 98-46 10 98-06 98-48 10 98-08
NLSV NLSV NLSV uonduosul [efads
4,005 @A0Qe 4,5°€ 0,092 ®n0Qe O.2 4,0LS @n0Qe H,€ 0,00€ dA0Qe .5 T
4,005 01 4.5°C 0,092 01 DT 4.T 0,50 4,045 01 4.2 0,00€ 01 J,T Xew ‘1019 8[eds
4,05 2,02 4.0T 2.8 4,02 2,07 yoes 1e sisquinN
4,62 2.,0T 4.5 2.5 pue O,T 4,0T o X<} yoes e saul Buo
4.5 o4 4.T 0,50 EN4 DT SUoISINIpgns
suonenpel
1S 1S [ejo) wuw ‘uoisisww| v
1e 159 J0H
4,00 01 002 0.,0L€ 01 06 4,0€2 01 02 0,0TT + 01 G~ 54.092 01 0E 59,00 + 01 2~ abuey
[<] [<] 1% ‘oN “Bi4 9ouaisjey
suaueN-Ajsuad-ybiH suale-Asuad-mo uone|nsia ybiH aweN
09T oGT 29 "ON dlI
4498-40T 98-00T 4498-46 98-06 4498-48 98-08 ‘ON 1SV
panupuoy T 3719VL


https://standards.iteh.ai/catalog/standards/sist/5d627a9c-90ad-49a2-b905-df35b7020c19/astm-e1-03

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.

Contact ASTM International (www.astm.org) for the latest information.

Ay E1-03

‘Buni ayy Jo Jsrswelp apisino ay) 0} [enba Junowe ue Aq yibus| €10} syl asealoul |iIM dol Bul e Jo uonippy "£'Z'9 89S "do) Bul reuondo ue yum paysiuing ag Aew 181aWowWByl SIYL
"abuel snis|aD Jeulwou sy 0 Buipuodsaiiod uoiuod parenpelb jo yibus| ayr se painsesw aq |leys (uoniod parenpesh Jo yibus|) © uoIsUSWIP ‘siglBWOWIBY) IIByualye 104
‘g U0I108S 0] WIOJU0D |[eys saoueles|o Arejided ,

‘adeys moureu ‘Buo

"Do¥9T PUE D,Z9T 18 SMOLE UIM ‘Do0LT PUE ‘DoG9T ‘Dev9T ‘De29T "D.09T ‘0.GST e saul| uoienpeld 1sabuo 4

uiod 821 ayy Bupjoayd

mnoyum (4,002) D.TLE dA0Qe sainresadwia) pajedipul Je SUORIPUOD YINS Japun Jalawowlay} SIyl 8sn 0] a|qelisap Jou aioaiay) si 1| 'sse|b ay) ul abues [eanuo e Buiyoeoidde si ging ay Jo ainjesadwa)
8yl (4,002) D.T.€ 10 ainjesadwia) payedipul Ue Je pue ‘Isawouwiayl syl Aq pareoipul ainjeladwa) 8yl aAoge (d4,05) D.82 @q Aew Jsjswowlayl ayi Jo ging sy} ‘SUOIIPUOD 1S8) Urelsd Japun ,

‘Buipeas aineladwa) 1saybiy ay) anoge pareay aq Jalawowiay) ayl pjnoys SaoueIswnald

ou Japun pue ‘suoneredss Ainaisw Buiuiol jo asodind sy Joj Jou si 1 “sainjesadwa) Jaybiy 1 ging sy Jo uonJoISIp ploAe o) ainssaid seb Jo Jaljal Joj papirold si Jaquieyd uoisuedxs uy

40€

009 01 O%
09 01 05
0.G5T

wajs< pue 0’
ST 01 0T
0L0)G'S

09T 01 0ST
0.00¢

98-O€T1
NLSV

0,50

0.0.T

‘0,G9T ‘0.,09T "D.SST
aQoT

0.5°0

[el0}

D,0LT 01 GGT
6
1e8H UO SSO7

oLy

00S€ 01 S0€
0S 01 G€
dot—

9zIs WLIS« 9zIs qIng
0cC 01 ST
080109
GZ¥ 01 GTY
4,00€

98—d¢T 10 98-0¢1

NLSV
4.G2°0
4.9
4T
4,50
[elo}
4.GT¢C + 01 G-

14
abuey apim-Ausuaq
419

0.0¢-

0,0ST

0.5T°0

OoC
QT
0.¢'0

0.¢0T + 0} 0¢—

ov9

o0vc 01 0T¢
GG 01 Gy
= PYA

wials< pue Gy
0T 01 L
080109
~nSTE 01 G0E
v

NWI'NIN S2
98—41T 10 98-0TT
NLSV
4,005 dr0qe H./L
4,005 01 4.5

4.0¢
4.0T
4.5

sz
54,092 01 0Z

€
yse|4 uado puepns|d

0.09¢ dn0qe O,
0,09¢ 01 DoC

0.0¢
0,07
0oC

50,007 + 01 9-

08¢

ww ‘wonoq 0} aouelsig
ww ‘yibua
ww ‘ao

Juswabre|us wals

ww ‘xew ‘doy 0} souEISIq I

Y 1=

wuw ‘ulw ‘wonoq 0} aoduelsig |

:Jaqureyd uonoenuod
ww
‘uiod-821 0} qing Jo wonog H
abuey
:9|eds jiod-a9|
wiw
‘uonod payenpelb Jo yibua
ww ‘sauelsig
e aul| 0} qing jo wonog
:uoied0| 9[edS
wuw ‘go aing
ww ‘ybus| qing
wuw ‘qo wals
wuw ‘yibus| felol
01 Buneay nuwad
Jaqureyd uoisuedx3

w o

o O0ouw

uonduosul [eads
xewl ‘1019 a[eds

yoea Je siaquinN
yoeas 1e saul| buo
SUoISINIPgNS

suonenpelo

ww ‘uoisiawiw] v

e 1s9} 104

abuey

‘oN ‘B4 aoualajey

aweN

‘ON dI

98-O€T

4498-4¢T

98-0¢T

4498-d4TT

98-0TT

'ON NLSV

psnupuoy T 319VL


https://standards.iteh.ai/catalog/standards/sist/5d627a9c-90ad-49a2-b905-df35b7020c19/astm-e1-03

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.

Contact ASTM International (www.astm.org) for the latest information.

Ay E1-03

"abuel snis|a) feuiwou

ay) 01 Buipuodsauiod uoniod parenpesh jo Yibus| syl se painseaw aq |leys (uoniod parenpelt Jo YiBua|) © UOCISUSWIP ‘SISIBWIOWLIBY) NByuaiye 1o
'8 UONO8S 0] WIOJU0I [leys saoueses|d Arejide) ,

ww ‘wonog 0} aouelsig N
ww ‘yibua
ww ‘ao M

Juswabire|us wals

-

v ww ‘xew ‘do} 01 sduUEISI r
wuw ‘ulw ‘wonoq 0} aduelsig |
JJagqueyd uondesuoD
wuw 9uiod-821 0] ging Jo wonog H
abuey
:9[eos juiod-a9|
008¢ 01 G¥7¢ 0S8¢ 01 G¥¢ o0r¢ 01 0T¢ wuw ‘uoniod parenpelb jo yibus 9
06 01 G2 06 01 G2 GZT 01 GTT wuw ‘sauelsiq 4
4,98 2.0€ 4.2€ 2.0 H4.¥0T 2,07 Je aul| 01 qnq Jo wonog
:Uo)ed0| 9[edS
S50 GY §G0GY 09 010G ww‘goang 3
71016 ¥1 016 8¢ 01 8T ww ‘ybus|qng  a
080109 080109 080109 ww'‘gowas 2
00t 01 06€ 00t 01 06€ 08€ 01 0.€ ww ‘ybusy [elol. g
4,287 0,052 4,022 J.0€T 4,272 0.,00T 0} Buiesy nwiad
Jaqureyd uoisuedxg
NINT AN 62
98—49T 10 98-09T 98—dSGT 10 98-0GT 98—dvT 10 98-O1T
NLSY NLSY NLSY uonduosul [ejosds
4,50 2.€°0 4.7°0 0,20 4.2°0 J.T0 Xew ‘Io1Id 9[eds
4.0T jo )] 4.5 jolY4 EN4 Q.T yoes Je siequinN
4.8 Q6T 4.7 Q0T 4T 0,90 yoes 1e saul| Huo
=Py 0,50 4,50 D.2°0 4.2°0 2,10
suonenpel
[e101 [e101 6. wuw ‘uoislsww| vy
1e 159} 404
4.26€ 01 G8 0,002 01 0E 4,08T 01 0€ 0,08 + 01 - 4,08T 01 00T D028 01 8¢ abuey
¥ v / ‘oN "B14 aduaisjey
juiod Buiuayos ybiH jul0d Buiuayos mo 04 Bunjsin xep aweN
o179 209 joJA) ON dI
4498-49T 98-091 4498-4GT 98-0GT 4498-dVT 98-O11 ‘ON NLSV

penupuoy T I19VL

10


https://standards.iteh.ai/catalog/standards/sist/5d627a9c-90ad-49a2-b905-df35b7020c19/astm-e1-03

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.

Contact ASTM International (www.astm.org) for the latest information.

Ay E1-03

"abuel snis|a) feuiwou sy o) Buipuodsaiiod uoiuod parenpelb jo yibus| ayy se painsesw aq |leys (uoniod parenpesh Jo yibus|) © uoIsUSWIP ‘s1slBWOWIBY) IByualye 1oH

‘g UOND9S 0] WIOJU0I [leys saoueses|d Arejided ,
"(402€) 2,0 Te Jagqureyd ayl Ul aq |reys Anossw :adeys mouireu ‘buo
“Jou Jo pasaquinu si juiod Jey 0) Buipuodsaliod uonenpelb ay) Jaylaym molre ue Aq pareslpul aq |leys sainjesadwa) 1s8l 8yl o

91T 01 ¢TT 91T 01 CTT 91T 01 CTT wuw ‘woxnoq 0} dduessia Al
0L010Y 0L010Y 0L010Y ww ‘ybua 1
00T 0108 00T 0108 00T 0108 ww ‘ao A
uawabirejus wels
09 09 09 ww ‘xew ‘do} 0} sdueISI Iy
wuw ‘ulw ‘wonog o} asuelsiq |
JJagueyd uondesuoD
wuw 9uiod-821 0] gIng Jo wonog H
abuey
:9[eds jujod-a9|
oT0T 01 /9 006 01 09 o101 01 /9 wuw ‘uoniod parenpelb jo yibus 9
0ST 01 GET 0ST 01 OET 0ST 01 GET wuw ‘asuelsidg 4
4,021 2.6V 4,76 D.VE 4,99 0,61 e aul| 0] g|ng Jo wonog
:uonedo| s9eIs
wels« pue 0'g>* wals< wels« pue 0’3 ww ‘ao aing 3
GE 01 6¢ GE 01 6¢ GE 01 6¢ ww ‘ybus|qng  a
0L0109 0,L0109 0,L0109 ww'‘gowas 2
08¢ 01 0L¢ 082 01 0L¢ 082 01 0L¢ ww ‘ybus elol. g
4,07¢ D.STT 4.2TC 0,007 ENAY4 2,001 01 bunesy nwisd
JJaqueyd uoisuedx3
98-46T 10 98-06T 98-48T 10 98-081 98-4/7 10 98-0/1
NLSY NLSY NLSY uonduosu [ejpads
4.2°0 J.T0 4.2°0 J.T0 4.2°0 2.T0 Xew ‘IoLd 8[eds
=4 G 1daoxa ‘0,1 =4 OoT d4.C TZ 1daoxa ‘Q,T yaoes Je sisquinN
=P 0,50 =P 0,50 4T 0,50 yoes ye saul| Buo
4.2°0 J.T0 4.2°0 J.T0 4.2°0 2,10 suoisiAlpgns
suonenpeln
[elo} [elo} [eoy ww ‘uoisisww] v
o4.0€T PUe 22T 2.V’ VS pue 05 54.00T 2008LE odol/ PUB 0L 500G¢ pue T'T¢ le ]sa) Jo4
d4.¥ET 01 02T D..G 01 617 4.,80T 01 ¥76 Dol 01 ¥E 4,08 01 99 00,2 01 6T abuey
8 8 8 ‘oN “Bi4 @ouaisjey
AIS0oSIA 1j0ghes ainssald Jodep piay AIS0oSIA 1j0ghes aweN
o514 ‘ON dI
4498-46T 98-06T1 4498-48T 98-08T1 4498-4.T 98-0.1 ‘ON 1SV

psnupuoy T 319dVL

11


https://standards.iteh.ai/catalog/standards/sist/5d627a9c-90ad-49a2-b905-df35b7020c19/astm-e1-03

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.

Contact ASTM International (www.astm.org) for the latest information.

Ay E1-03

‘abuel snisja) [eulwou ay 01 Buipuodsaiiod uoiuod parenpeld Jo Yibus| auyy se painseaw aq |leys (uoniod parenpesb jo yibus|) © uoisuswIp ‘sialewowlsy) Isyualye 1o

'8 UOI199S 0) WIOJUO [feys saoueleald Areided

"(402€) 2.0 e Jagqureyd sy ul aq |feys Aindisw ‘adeys molreu ‘Buo
"Jou Jo pasaquinu si julod Jeys o) Buipuodseliod uonenpelb syl Jayleym molre ue Ag pareslpul aq [feys sainjesadws) 1sel syl o

9TT 01 ZTT 9TT 01 ZTT 9TT 0} ZTT wuw ‘wonoq 0} sduessia W
0,010V 0L010" 0L010" ww ‘ybuan l
00T 0108 00T 010’8 00T 0108 ww ‘ao A
u:o_\cwm‘_m_cm wels
+09 09 09 wuw ‘xew ‘do) 0} sduelSIq r
wuw ‘ulw ‘wonog o1 aouelsig |
Jaqureyod uonodenuod
wuwl
.Hc_ca.mo_ 0] q|ng Jo wonog H
abuey
‘9|eds E_oa.wo_
©00T 01 02 oT0T 01 /9 oT0T 01 /9 ww ‘uopiod parenpelb jo yibua 9
0ST 0} GET 0ST 0} GET 0ST 03 GET wuw ‘asuelsiq E|
4.70¢ 0,56 ENZA) .61 4.7€T 001G Je aul| 0} qinq jo wonog
:uoneoon| 9[eds
wals< pue 0'G* was< pue 0'G3 wals< pue 0'G3 ww'‘goang 3
G€ 01 G2 G€ 01 G2 G€ 01 G2 ww ‘ybus gng @
080109 020109 020109 ww ‘qo wals 2
08¢ 0} 0/2 08¢ 01 0/¢ 08¢ 01 0.2 ww ‘ybusy eloL g
4,0TE 0,GST 4.58¢ 0,0vT 4,072 D.5TT 0} Bunesy nwiad
Jaqureyd Co_mcmmxm_
98-4zz 10 98-0¢¢ 98—dTe 10 98-0T¢ 98-40¢ 10 98-00¢
NLSY NLSY NLSY uonduosul [erads
4,20 2,T0 4,2°0 2.T0 4.2°0 2,T°0 Xew ‘10113 a[eds
EN4 DT EN4 28 1daoxa ‘0,1 EN4 2.1 4oea e siaquinN
4.7 0,50 4.7 0,50 4T 0,60 yoes e saull buon
4,20 2,T0 4,20 2.T0 4,20 2,T0 suoIsiAipgns
suonenpel
|e101 e10} [e101 wuw ‘uoisisww| vy
54.0TC 50,00T Pue 6'86 54.08T 50,228 54.07T 50,09 Te 1s8) Jo4
4,872 0} ¥02 0,£0T 01 S6 4.,88T 0} /T 0,18 01 6 4,87T 0} ¥ET 0,59 01 /S abuey
8 8 8 ‘ON .m_u_ 90ual8)ay
Anjgers uonepixo ANsoosiA Joghes AnsoosiA Joghes aweN
ore "ON dI
-498-d¢e 98-02¢ -498-dT¢ 98-0T¢ 4498-40¢ 98-00¢ 'ON NLSV
penupuod T 319VL

12


https://standards.iteh.ai/catalog/standards/sist/5d627a9c-90ad-49a2-b905-df35b7020c19/astm-e1-03

NOTICE: This standard has either been superceded and replaced by a new version or discontinued.

Contact ASTM International (www.astm.org) for the latest information.
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