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This standard is issued under the fixed designation E 8; 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.

€' Note—Sections 3.1.5, 7.2.2, 7.9.2, 7.9.3.2 and the caption of Fig. 27 were editorially revised in April 2002.
€ Note—The termsDiscontinuous Yieldingower Yield StrengthUpper Yield Strengthand Yield Point Elongatiorwere
editorially revised in October 2002.

1. Scope * A 370 Test Methods and Definitions for Mechanical Testing

1.1 These test methods cover the tension testing of metallic _©f Steel Products _ _
materials in any form at room temperature, specifically, the B 557 Test Methods of Tension Testing Wrought and Cast

methods of determination of yield strength, yield point elon- _Aluminum- and Magnesium-Alloy Products
gation, tensile strength, elongation, and reduction of area. E 4 Practices for Force Verification of Testing Machines
E 6 Terminology Relating to Methods of Mechanical Test-
Note 1—A complete metric companion to Test Methods E 8 has been  jn45

developed, therefore, no metric equivalents are shown in these test . . . )
methods. Committee E28 was granted an exception in 1997 by the Eri8a,\|1 Erl\izr:\(/:l]gth()ds for Tension Testing of Metallic Mate

Committee on Standards to maintain E8 and E8M as separate companion . . L .
standards rather than combining standards as recommended by the FormE 29 Prqctlce for Using S'Q'f"ﬂcam D!glts. in Test Data to
and Style Manual. Determine Conformance with Specificatiéns

Note 2—Gage lengths in these test methods are required to be 4D for E 83 Practice for Verification and Classification of Exten-
most round specimens. Test specimens made from powder metallurgy gsometerd
(P/M) materials are exempt from this requirement by industry-wide E 345 Test Methods of Tension Testing of Metallic Eoil

agreement to keep the pressing of the material to a specific projected area - -
and density. E 691 Practice for Conducting an Interlaboratory Study to

Note 3—Exceptions to the provisions of these test methods may need _D€términe the Precision of a Test Metﬁo_d _
to be made in individual specifications or test methods for a particular E 1012 Practice for Verification of Specimen Alignment

material. For examples, see Test Methods and Definitions A 370 and Test Under Tensile Loadirny
Methods B 557.
Note 4—Room temperature shall be considered to be 50 to 100°F3. Terminology
unless otherwise specified. 3.1 Definitions—The definitions of terms relating to tension
1.2 This standard does not purport to address all of thetesting appearing in Terminology E 6 shall be considered as
safety concerns, if any, associated with its use. It is theapplying to the terms used in these test methods of tension
responsibility of the user of this standard to establish appro-testing. Additional terms being defined are as follows:
priate safety and health practices and determine the applica- 3.1.1 discontinuous yielding-in a uniaxial test, a hesitation
bility of regulatory limitations prior to use. or fluctuation of force observed at the onset of plastic defor-
mation, due to localized yielding. (The stress-strain curve need
2. Referenced Documents not appear to be discontinuous.)
2.1 ASTM Standards: 3.1.2 lower yield strength, LYS [FI?]—in a uniaxial test,
A 356/A 356M Specification for Steel Castings, Carbon,the minimum stress recorded during discontinuous yielding,
Low Alloy, and Stainless Steel, Heavy-Walled for Steamignoring transient effects.
Turbineg

! These test methods are under the jurisdiction of ASTM Committee E28 on

Mechanical Testing and are the direct responsibility of Subcommittee E28.04 om———————

Uniaxial Testing. 2 Annual Book of ASTM Standardgol 01.03.
Current edition approved Oct. 10, 2001. Published December 2001. Originally * Annual Book of ASTM Standardgol 02.02.

published as€E 8 — 24 T.Last previous editiorE 8 — 00b. 5 Annual Book of ASTM Standardgol 03.01.
2 Annual Book of ASTM Standardgol 01.02. ® Annual Book of ASTM Standardgol 14.02.

*A Summary of Changes section appears at the end of this standard. Docu ments
Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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3.1.3 upper yield strength, UYS [FE]— in a uniaxial test, 5.2.2 Wedge Grips-Testing machines usually are equipped
the first stress maximum (stress at first zero slope) associatedth wedge grips. These wedge grips generally furnish a
with discontinuous yielding at or near the onset of plasticsatisfactory means of gripping long specimens of ductile metal
deformation. and flat plate test specimens such as those shown in Fig. 1. If,

3.1.4 yield point elongation, YPE- in a uniaxial test, the however, for any reason, one grip of a pair advances farther
strain (expressed in percent) separating the stress-strain curvéfgn the other as the grips tighten, an undesirable bending
first point of zero slope from the point of transition from stress may be introduced. When liners are used behind the
discontinuous yielding to uniform strain hardening. If the wedges, they must be of the same thickness and their faces
transition occurs over a range of strain, the YPE end point isnust be flat and parallel. For best results, the wedges should be
the intersection betweenm)(a horizontal line drawn tangent to supported over their entire lengths by the heads of the testing
the curve at the last zero slope ani) @ line drawn tangent to machine. This requires that liners of several thicknesses be
the strain hardening portion of the stress-strain curve at thavailable to cover the range of specimen thickness. For proper
point of inflection. If there is no point at or near the onset ofgripping, it is desirable that the entire length of the serrated
yielding at which the slope reaches zero, the material has 0 %ace of each wedge be in contact with the specimen. Proper
YPE. alignment of wedge grips and liners is illustrated in Fig. 2. For

3.1.5 uniform elongation, E} [%]—the elongation deter- short specimens and for specimens of many materials it is
mined at the maximum force sustained by the test piece jugienerally necessary to use machined test specimens and to use

prior to necking or fracture, or both. a special means of gripping to ensure that the specimens, when
3.1.5.1 Discussior—Uniform elongation includes both elas- under load, shall be as nearly as possible in uniformly
tic and plastic elongation. distributed pure axial tension (see 5.2.3, 5.2.4, and 5.2.5).
5.2.3 Grips for Threaded and Shouldered Specimens and
4. Significance and Use Brittle Materials—A schematic diagram of a gripping device

4.1 Tension tests provide information on the strength anés%ro:/c;e:%lee%iigci‘osrpgerﬁ;g; rg‘jssISeiri]rﬁ\g:sIr\:vilt:r:géhsc;u\;\églri dFIegﬁ di‘
ductility of materials under uniaxial tensile stresses. ThlsBoth of these gripping devices should be attached to the heads

information may be useful in comparisons of materials, alloy . . . X
development, quality control, and design under certain circum(—)]c the testing machine th.rough properly Iubrlcateq spherlcgl—
stances ' ' seated bearings. The distance between spherical bearings
4.2 The results of tension tests of specimens machined tsoh5O uzl(ibGeriaz gf]gfaék?v;)eieiﬂs;?elz?i.alrs-The self-adiusting arios
standardized dimensions from selected portions of a part OsrhoWh in Ei 5 have proven satisfactor fojr test?ng gheet
material may not totally represent the strength and ductility . 9- P . . 9
properties of the entire end product or its in-service behavior ir'{n a(tjerlals.that cannot be tested satisfactorily in the usual type of
different environments. W% ges%glr?p?s for Wire—Girips of either the wedge or snubbing
4.3 These test methods are considered satisfactory for ag- P : .
ceptance testing of commercial shipments. The test metho pes as shown in Fig. 5 and Fig. 6 or flat wedge grips may be

have been used extensively in the trade for this pur ed.
ave been used exiensively € trade Tor this purpose. 5.3 Dimension-Measuring DevicesMicrometers and other

devices used for measuring linear dimensions shall be accurate
and precise to at least one half the smallest unit to which the
5.1 Testing Machines-Machines used for tension testing individual dimension is required to be measured.
shall conform to the requirements of Practices E 4. The forces 5.4 Extensometers- Extensometers used in tension testing
used in determining tensile strength and yield strength shall behall conform to the requirements of Practice E 83 for the
within the verified force application range of the testing classifications specified by the procedure section of this test
machine as defined in Practices E 4. method. Extensometers shall be used and verified to include
5.2 Gripping Devices the strains corresponding to the yield strength and elongation at
5.2.1 General—Various types of gripping devices may be fracture (if determined).
used to transmit the measured force applied by the testing 5.4.1 Extensometers with gage lengths equal to or shorter
machine to the test specimens. To ensure axial tensile streisan the nominal gage length of the specimen (dimension
within the gage length, the axis of the test specimen shouldhown as G-Gage Length” in the accompanying figures) may
coincide with the center line of the heads of the testingbe used to determine the yield behavior. For specimens without
machine. Any departure from this requirement may introduce reduced section (for example, full cross sectional area
bending stresses that are not included in the usual strespecimens of wire, rod, or bar), the extensometer gage length
computation (force divided by cross-sectional area). for the determination of yield behavior shall not exceed 80 %

. . - : of the distance between grips. For measuring elongation at
Note 5—The effect of this eccentric force application may be illus- . .
trated by calculating the bending moment and stress thus added. Forf@mture with an appropriate extensometer, th? gage length of
standard¥s-in. diameter specimen, the stress increase is 1.5 percentadd€ extensometer shall be equal to the nominal gage length
points for each 0.001 in. of eccentricity. This error increases to 2.24equired for the specimen being tested.
percentage points/0.001 in. for a 0.350-in. diameter specimen and to 3.17 .
percentage points/0.001 in. for a 0.250-in. diameter specimen. 6. Test Specimens

Note 6—Alignment methods are given in Practice E 1012. 6.1 General Documents
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Dimensions
Standard Specimens Subsize Specimen
Plate-Type, 1%2-in. Wide Sheet-Type, ¥2-in. Wide Ya-in. Wide
in. in. in.
G—Gage length (Note 1 and Note 2) 8.00* 0.01 2.000+ 0.005 1.000 + 0.003
W—Width (Note 3 and Note 4) 1Y+ Y5, — Ya 0.500=+ 0.010 0.250 *+ 0.005
T—Thickness (Note 5) thickness of material
R—Radius of fillet, min (Note 6) 1 Y2 Ya
L—Over-all length, (Note 2, Note 7 and Note 8) 18 8 4
A—Length of reduced section, min 9 2Y4 1Y
B—Length of grip section, (Note 8) 3 2 1Ya
C—Width of grip section, approximate (Note 4 and Note 9) 2 Ya s

Note 1—For the ¥2-in. wide specimen, punch marks for measuring elongation after fracture shall be made on the flat or on the edge of the specimen
and within the reduced section. Either a set of nine or more punch marks 1 in. apart, or one or more pairs of punch marks 8 in. apart may be used.

Note 2—When elongation measurements &8-In. wide specimens are not required, a minimum length of reduced se&jiaf 24 in. may be used
with all other dimensions similar to those of the plate-type specimen.

Note 3—For the three sizes of specimens, the ends of the reduced section shall not differ in width by more than 0.004, 0.002 or 0.001 in., respectively.
Also, there may be a gradual decrease in width from the ends to the center, but the width at each end shall not be more than 0.015, 0.005, or 0.003 in.,
respectively, larger than the width at the center.

Note 4—For each of the three sizes of specimens, narrower widiisutdC) may be used when necessary. In such cases the width of the reduced
section should be as large as the width of the material being tested permits; however, unless stated specifically, the requirements for elpnggticn in a
specification shall not apply when these narrower specimens are used.

Note 5—The dimensiof is the thickness of the test specimen as provided for in the applicable material specifications. Minimum thick¥ess of 1
wide specimens shall b#s in. Maximum thickness o¥z-in. and¥-in. wide specimens shall B8 in. and¥ in., respectively.

Note 6—For the ¥2-in. wide specimen, &z-in. minimum radius at the ends of the reduced section is permitted for steel specimens under 100 000
psi in tensile strength when a profile cutter is used to machine the reduced section.

Note 7—The dimension shown is suggested as a minimum. In determining the minimum length, the grips must not extend in to the transition section
between Dimensions A and B, see Note 9.

Note 8—To aid in obtaining axial force application during testing/@fin. wide specimens, the over-all length should be as large as the material will
permit, up to 8.00 in.

Note 9—It is desirable, if possible, to make the length of the grip section large enough to allow the specimen to extend into the grips a distance equal
to two thirds or more of the length of the grips. If the thicknes¥/sin. wide specimens is ovéfs in., longer grips and correspondingly longer grip
sections of the specimen may be necessary to prevent failure in the grip section.

Note 10—For the three sizes of specimens, the ends of the specimen shall be symmetrical in width with the center line of the reduced section within
0.10, 0.05 and 0.005 in., respectively. However, for referee testing and when required by product specifications, the erieis ofvitie specimen shalll
be symmetrical within 0.01 in.

Note 11—For each specimen type, the radii of all fillets shall be equal to each other within a tolerance of 0.05 in., and the centers of curvature of the
two fillets at a particular end shall be located across from each other (on a line perpendicular to the centerline) within a tolerance of 0.10 in.

Note 12—Specimens with sides parallel throughout their length are permitted, except for referee testing, praytiedalfove tolerances are used;

(b) an adequate number of marks are provided for determination of elongatiorg)amuen yield strength is determined, a suitable extensometer is used.
If the fracture occurs at a distance of less th&viflbom the edge of the gripping device, the tensile properties determined may not be representative of
the material. In acceptance testing, if the properties meet the minimum requirements specified, no further testing is required, but if thegratadess th
minimum requirements, discard the test and retest.

FIG. 1 Rectangular Tension Test Specimens

6.1.1 Specimen SizeTest specimens shall be either sub- 6.1.3 Specimen Machininglmproperly prepared test
stantially full size or machined, as prescribed in the productpecimens often are the reason for unsatisfactory and incorrect
specifications for the material being tested. test results. It is important, therefore, that care be exercised in

6.1.2 Location—Unless otherwise specified, the axis of the the preparation of specimens, particularly in the machining, to
test specimen shall be located within the parent material asiaximize precision and minimize bias in test results.
follows: 6.1.3.1 The reduced sections of prepared specimens should

6.1.2.1 Atthe center for product&4lin. or less in thickness, be free of cold work, notches, chatter marks, grooves, gouges,
diameter, or distance between flats. burrs, rough surfaces or edges, overheating, or any other

6.1.2.2 Midway from the center to the surface for productscondition which can deleteriously affect the properties to be
over ¥ in. in thickness, diameter, or distance between flats.measured. Documents
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Note 7—Punching or blanking of the reduced section may produce
significant cold work or shear burrs, or both, along the edges which should
be removed by machining.

6.1.3.2 Within the reduced section of rectangular speci-

Section A-A—for Sheet and Strip
Specimen

mens, edges or corners should not be ground or abraded in a i L
manner which could cause the actual cross-sectional area of the A NN o
specimen to be significantly different from the calculated area. i

6.1.3.3 For brittle materials, large radius fillets at the ends of S
the gage length should be used. Section A-A—for Wire

6.1.3.4 The cross-sectional area of the specimen should be FIG. 5 Gripping Devices for Sheet and Wire Specimens
smallest at the center of the reduced section to ensure fracture
within the gage length. For this reason, a small taper is
permitted in the reduced section of each of the specimens 6.1.4 Specimen Surface FinishWwhen materials are tested
described in the following sections. with surface conditions other than as manuB@@UNA eNks
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™ form of sheet, plate, flat wire, strip, band, hoop, rectangles, and
3 —“#‘— shapes ranging in nominal thickness from 0.00%4m. When
product specifications so permit, other types of specimens may
be used, as provided in 6.2, 6.4, and 6.5.

Note 9—Test Methods E 345 may be used for tension testing of
materials in thicknesses up to 0.0059 in.

6.3.2 Pin ends as shown in Fig. 7 may be used. In order to
avoid buckling in tests of thin and high-strength materials, it
may be neccessary to use stiffening plates at the grip ends.

6.4 Round Specimens

6.4.1 The standard 0.500-in. diameter round test specimen
shown in Fig. 8 is used quite generally for testing metallic
materials, both cast and wrought.

6.4.2 Fig. 8 also shows small-size specimens proportional to
. , ) ) the standard specimen. These may be used when it is necessary
finish of the test specimens should be as provided in thg, a5t material from which the standard specimen or specimens
applicable product specifications. shown in Fig. 1 cannot be prepared. Other sizes of small round

Note 8—Particular attention should be given to the uniformity and Specimens may be used. In any such small-size specimen it is
quality of surface finish of specimens for high strength and very lowimportant that the gage length for measurement of elongation
ductility materials since this has been shown to be a factor in theye four times the diameter of the specimen.
variability of test results. 6.4.3 The shape of the ends of the specimen outside of the

6.2 Plate-Type SpecimensThe standard plate-type test gage length shall be suitable to the material and of a shape to
specimen is shown in Fig. 1. This specimen is used for testinjt the holders or grips of the testing machine so that the forces
metallic materials in the form of plate, shapes, and flat materiainay be applied axially. Fig. 9 shows specimens with various
having a nominal thickness 6&fisin. or over. When product types of ends that have given satisfactory results.
specifications so permit, other types of specimens may be used,6.5 Specimens for Sheet, Strip, Flat Wire, and Plata
as provided in 6.3, 6.4, and 6.5. testing sheet, plate, flat wire, and strip one of the following

6.3 Sheet-Type Specimens types of specimens shall be used:

6.3.1 The standard sheet-type test specimen is shown in Fig. 6.5.1 For material ranging in nominal thickness from 0.005
1. This specimen is used for testing metallic materials in thé¢o %2 in., use the sheet-type specimen described in 6.3.

FIG. 6 Snubbing Device for Testing Wire

il
i

Dimensions in.
G—Gage length 2.000 + 0.005
W—Width (Note 1) 0.500 *= 0.010
T—Thickness, max (Note 2) Y8
R—Radius of fillet, min (Note 3) Y2
L—Over-all length, min 8
A—Length of reduced section, min 2Y4
B—Length of grip section, min 2
C—Width of grip section, approximate 2
D—Diameter of hole for pin, min (Note 4) 123
E—Edge distance from pin, approximate 1>
F—Distance from hole to fillet, min Y2

Note 1—The ends of the reduced section shall differ in width by not more than 0.002 in. There may be a gradual taper in width from the ends to the
center, but the width at each end shall be not more than 0.005 in. greater than the width at the center.

Note 2—The dimensiorT is the thickness of the test specimen as stated in the applicable product specifications.

Note 3—For some materials, a fillet radilslarger than¥2 in. may be needed.

Note 4—Holes must be on center line of reduced section, withih002 in.

Note 5—Variations of dimension€, D, E, F, andL may be used that will permit failure within the gage length.

FIG. 7 Pin-Loaded Tension Test Specimen with 2-in. Gage Length Docu ments
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Dimensions
Standard Specimen Small-Size Specimens Proportional to Standard
in. in. in. in. in.
Nominal Diameter 0.500 0.350 0.250 0.160 0113
G—Gage length 2.000 = 0.005 1.400 = 0.005 1.000 = 0.005 0.640 * 0.005 0.450 = 0.005
D—Diameter (Note 1) 0.500 += 0.010 0.350 * 0.007 0.250 + 0.005 0.160 + 0.003 0.113 *= 0.002
R—Radius of fillet, min ¥s Ya 16 Y32 Y32
A—Length of reduced section, min (Note 2) 2Ya 1% 1Ya Ya s

Note 1—The reduced section may have a gradual taper from the ends toward the center, with the ends not more than 1 % larger in diameter than the
center (controlling dimension).

Note 2—If desired, the length of the reduced section may be increased to accommodate an extensometer of any convenient gage length. Reference
marks for the measurement of elongation should, nevertheless, be spaced at the indicated gage length.

Note 3—The gage length and fillets may be as shown, but the ends may be of any form to fit the holders of the testing machine in such a way that
the load shall be axial (see Fig. 9). If the ends are to be held in wedge grips it is desirable, if possible, to make the length of the grip sectioglgreat enou
to allow the specimen to extend into the grips a distance equal to two thirds or more of the length of the grips.

Note 4—On the round specimens in Figs. 8 and 9, the gage lengths are equal to four times the nominal diameter. In some product specifications other
specimens may be provided for, but unless the 4-to-1 ratio is maintained within dimensional tolerances, the elongation values may not be comparable
with those obtained from the standard test specimen.

Note 5—The use of specimens smaller than 0.250-in. diameter shall be restricted to cases when the material to be tested is of insufficient size to obtain
larger specimens or when all parties agree to their use for acceptance testing. Smaller specimens require suitable equipment and greater skill in bot
machining and testing.

NoTe 6—Five sizes of specimens often used have diameters of approximately 0.505, 0.357, 0.252, 0.160, and 0.113 in., the reason being to permit easy
calculations of stress from loads, since the corresponding cross-sectional areas are equal or close to 0.200, 0.100, 0.0500, 0.0200, ahd 0.0100 in.
respectively. Thus, when the actual diameters agree with these values, the stresses (or strengths) may be computed using the simple madgiplying fact
5, 10, 20, 50, and 100, respectively. (The metric equivalents of these five diameters do not result in correspondingly convenient cross-ssciiotal are
multiplying factors.)

FIG. 8 Standard 0.500-in. Round Tension Test Specimen with 2-in. Gage Length and Examples of Small-Size Specimens Proportional to
the Standard Specimen

Note 10—Attention is called to the fact that either of the flat specimensgage length plus the length of material required for the full use
described in 6.2 and 6.3 may be used for material féamto ¥4 in. in of the grips employed.

thickness, and one of the round specimens described in 6.4 may also be .
used for materias in. or more in thickness. 6.6.2 For wire of octagonal, hexagonal, or square cross

) ) ) ) ) section, for rod or bar of round cross section where the
6.5.2 For material having a nominal thickness¥ef in. or - ghacimen required in 6.6.1 is not practicable, and for rod or bar

over (Note 10), us_e the plate-type gpecim_en descrit_;ed in 6-%]‘ octagonal, hexagonal, or square cross section, one of the
6.5.3 For material having a nominal thickness¥fin. or following types of specimens shall be used:

over (Note 10), use the largest practical size of specimen . . -
described in 6.4. When product specifications so permit, a 6.6.2.1Ful Cross_ Sect-|or(Notg 11)—It_|s permissible to
sheet-type/ in. wide specimen conforming to the geometry of reducg thg test section slightly with abrasive c_Iot_h or paper, or
Fig. 1 is appropriate, provide the T-Thickness dimension ignachine it sufficiently to ensure fracture within the gage
machined to .400 in+ .020 in. and this machined thickness is Marks. For material not exceeding 0.188 in. in diameter or
uniform within .004 in. throughout the reduced section. In thedistance between flats, the cross-sectional area may be reduced
event of disagreement, referee specimens shall be the rouf not less than 90 % of the original area without changing the
specimen. shape of the cross section. For material over 0.188 in. in
6.6 Specimens for Wire, Rod, and Bar diameter or distance between flats, the diameter or distance

6.6.1 For round wire, rod, and bar, test specimens having theétween flats may be reduced by not more than 0.010 in.
full cross-sectional area of the wire, rod, or bar shall be usedvithout changing the shape of the cross section. Square,
wherever practicable. The gage length for the measurement 8exagonal, or octagonal wire or rod not exceeding 0.188 in.
elongation of wire less thais in. in diameter shall be as between flats may be turned to a round having a cross-sectional
prescribed in product specifications. In testing wire, rod, or bagrea not smaller than 90 % of the area of the maximum
that has &s-in. or larger diameter, unless otherwise specifiedjnscribed circle. Fillets, preferably with a radius %fin., but
a gage length equal to four times the diameter shall be usedot less thar¥s in., shall be used at the ends of the reduced
The total length of the specimens shall be at least equal to th&ections. Square, hexagonal, or nctagon{}mumelatrs
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Dimensions
Specimen 1 Specimen 2 Specimen 3 Specimen 4 Specimen 5
in. in. in. in. in.
G—Gage length 2.000 = 0.005 2.000 + 0.005 2.000 + 0.005 2.000 * 0.005 2.000 * 0.005
D—Diameter (Note 1) 0.500 *= 0.010 0.500 *= 0.010 0.500+ 0.010 0.500=+ 0.010 0.500+ 0.010
R—Radius of fillet, min Ys ¥s Y16 EZ] EZ]
A—Length of reduced section 2%, min 2Ya, min 4, approximately 2Ya, min 2Ya, min
L—OQver-all length, approximate 5 5Y> 5% 4%, 9>
B—Length of end section (Note 3) 1%s, approximately 1, approximately ¥4, approximately Y2, approximately 3, min
C—Diameter of end section Ya Ya 2¥/3 78 Ya
E—Length of shoulder and fillet Y8 Ya Y8
section, approximate
F—Diameter of shoulder Y8 s Y32

Note 1—The reduced section may have a gradual taper from the ends toward the center with the ends not more than 0.005 in. larger in diameter than
the center.
Note 2—On Specimens 1 and 2, any standard thread is permissible that provides for proper alignment and aids in assuring that the specimen will break
within the reduced section.
Note 3—On Specimen 5 it is desirable, if possible, to make the length of the grip section great enough to allow the specimen to extend into the grips
a distance equal to two thirds or more of the length of the grips.
FIG. 9 Various Types of Ends for Standard Round Tension Test Specimens

between flats may be turned to a round having a diameter nilie product specification, specimens shall be parallel to the
smaller than 0.010 in. less than the original distance betweedirection of rolling or extrusion.
flats. 6.7 Specimens for Rectangular BarIn testing rectangular

Nore 11—The ends of copper or copper alloy specimens may be bar one of the following types of specimens shall be used:

flattened 10 to 50 % from the original dimension in a jig similar to that 6.7.1 Full Cross Sectioa-It is permissible to reduce the
shown in Fig. 10, to facilitate fracture within the gage marks. In flatteningWidth of the specimen throughout the test section with abrasive

the opposite ends of the test specimen, care shall be taken to ensure tigd®th or paper, or by machining sufficiently to facilitate fracture
the four flattened surfaces are parallel and that the two parallel surfaces amithin the gage marks, but in no case shall the reduced width
the same side of the axis of the test specimen lie in the same plane. pe |ess than 90 % of the original. The edges of the midlength
6.6.2.2 For rod and bar, the largest practical size of roun@f the reduced section not less th#nin. in length shall be
specimen as described in 6.4 may be used in place of a tegarallel to each other and to the longitudinal axis of the
specimen of full cross section. Unless otherwise specified ispecimen within 0.002 in. Fillets, preferably with a radius/ef
in. but not less thar¥s in. shall be used at the ends of the
reduced sections.

6.7.2 Rectangular bar of thickness small enough to fit the
grips of the testing machine but of too great width may be
reduced in width by cutting to fit the grips, after which the cut
surfaces shall be machined or cut and smoothed to ensure
failure within the desired section. The reduced width shall be
not less than the original bar thickness. Also, one of the types
of specimens described in 6.2, 6.3, and 6.4 may be used.

6.8 Shapes, Structural and Othetln testing shapes other
than those covered by the preceding sections, one of the types
of specimens described in 6.2, 6.3, and 6.4 shall be used.

6.9 Specimens for Pipe and Tulidlote 12):

6.9.1 For all small tube (Note 12), particularly sizes 1 in.
and under in nominal outside diameter, and frequently for

FIG. 10 Squeezing Jig for Flattening Ends of Full-Size Tension larger sizes, e>§cept as limited _by the testing equipment, it is
Test Specimens standard practice to use tension test cdimenkse
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