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Dimensions
Standard Specimens Subsize Specimen
Plate-Type, 40 mm Sheet-Type, 12.5 mm 6 mm
[1.500 in.] Wide [0.500 in.] Wide [0.250 in.] Wide
mm [in.] mm [in.] mm [in.]
G—Gage length (Note 1 and Note 2) 200.0 = 0.2 50.0 = 01 25.0 = 041
[8.00 = 0.01] [2.000 + 0.005] [1.000 = 0.003]
W—Width (Note 3 and MNote 4) 40.0 = 2.0 125 = 0.2 6.0 = 01
[1.500 = 0.125, -0.250] [0.500 = 0.010] [0.250 = 0.005]
T—Thickness (Note 5) thickness of material
R—Radius of fillet, min (Note 6) 25 [1] 12.5 [0.500] 6 [0.250]
L—Owerall length, (Note 2, Note 7, and Note 8) 450 [18] 200 [8] 100 [4]
A—Length of reduced section, min 225 [9] 57 [2.25] 32 [1.25]
B—Length of grip section (Note 8) 75 [3] 50 [2] 30 [1.25]
C—Width of grip section, approximate (Note 4 and MNote 9) 50 [2] 20 [0.750] 10 [0.375]
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Note 1—For the 40 mm [1.500 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 25 mm [1 in.] apart, or one or more pairs of punch marks 200
mm [8 in.] apart may be used.

Note 2—When elongation measurements of 40 mm [1.500 in.] wide specimens are not required, a minimum length of reduced section (A) of 75 mm
[2.25 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 0.10, 0.05 or 0.02 mm [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
1 % larger than the width at the center.

Note 4—For each of the three sizes of specimens, narrower widths (W and C) 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 elongation in a product
specification shall not apply when these narrower specimens are used.

Note 5—The dimension T is the thickness of the test specimen as provided for in the applicable material specifications. Minimum thickness of 40 mm
[1.500 in.] wide specimens shall be 5 mm [0.188 in.]. Maximum thickness of 12.5 and 6 mm [0.500 and 0.250 in.] wide specimens shall be 19 and 6
mm [0.750 and 0.250 in.], respectively.

Note 6—For the 40 mm [1.500 in.] wide specimen, a 13 mm [0.500 in.] minimum radius at the ends of the reduced section is permitted for steel
specimens under 690 MPa [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.

Nore 8—To aid in obtaining axial force application during testing of 6-mm [0.250-in.] wide specimens, the overall length should be as large as the
material will permit, up to 200 mm [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 thickness of 12.5 mm [0.500-in.] wide specimens is over 10 mm [0.375 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
2.5, 0.25 and 0.13 mm [0.10, 0.01 and 0.005 in.], respectively. However, for referee testing and when required by product specifications, the ends of the
12.5 mm [0.500 in.] wide specimen shall be symmetrical within 0.2 mm [0.01 in.].

Note 11—For each specimen type, the radii of all fillets shall be equal to each other within a tolerance of 1.25 mm [0.05 in.], and the centers of
curvature of the two fillets at a particular end shall be logated across from each other (on a line perpendicular to the centerling) within a tolerance of 0.2
mm [0.0] in.].

Note 12—Specimens with sides parallel throughout their length are permitted, except for referee testing, provided: (a) the above tolerances are used;
{b) an adequate number of marks are provided for determination of elongation; and (c) when yield strength is determined, a suitable extensometer is used.
If the fracture occurs at a distance of less than 2 W from 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 they are less than the
minimum requirements, discard the test and retest.

FIG. 1 Rectangular Tension Test Specimens
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FIG. 2 Wedge Grips with Liners for Flat Specimens
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FIG. 3 Gripping Device for Threaded-End Specimens
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FIG. 4 Gripping Device for Shouldered-End Specimens

Page 7 of 22 i 2> 02iiSadgi l pubiue www.ahpco.ir


https://ahpco.ir/wp-content/uploads/2010/02/image-39.png

sosly pliga Igl
3 W Sl els s 3 LioghS wobe
www.ahpco.ir | info@ahpco.ir | 02166798113

Spherical
Beoring

Cross-Head of
Testing Machine

Serrated Faces
on Grips

% = o by N
e ’ ‘\;\;ﬁy ;
s e '%i -t \“&&
Section A-A—for Sheet and Strip
ecimen
Spec \
:‘§\..\ i R N
3 ‘\\\“g%:\\:&.'_ o
17 R NS AT
1 N L Lkt
P RENNo0ctoreeetd e
T 1 T

Section A—;'.\- for Wire
FIG. 5 Gripping Devices for Sheet and Wire Specimens
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Dimensions, mm [in.]
For Test Specimens with Gage Length Four times the Diameter [E 8]

Standard Small-Size Specimens Proportional to Standard
Specimen
Specimen 1 Specimen 2 Specimen 3 Specimen 4 Specimen 5
G—Gage length 50.0 = 0.1 36.0 = 0.1 250 = 0.1 16.0 = 0.1 11.0 +0.1
[2.000 = 0.005] [1.400 + 0.005) [1.000 + 0.005) [0.640 + 0.005) [0.450 + 0.005]
D—Diameter (Note 1) 125+ 02 9.0 01 6.0+ 0.1 40 + 01 25+01
[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 10 [0.375] 80.25] 6(0.188) 4[0.156] 2[0.094)
A—Length of reduced section, min (Note 2) 56 [2.25] 45 [1.75) 30 [1.25] 20 [0.75) 16 [0.625])

Dimensions, mm [in.]
For Test Specimens with Gage Length Five times the Diameter [E 8M]

Standard Specimen Small-Size Specimens Proportional to Standard
Specimen 1 Specimen 2 Specimen 3 Specimen 4 Specimen 5
G—~Gage length 62.5 = 0.1 45.0 = 0.1 30.0 = 0.1 20.0 = 0.1 125 = 0.1
[2.500 + 0.005] [1.750 = 0.005] [1.250 = 0.005] [0.800 = 0.005) [0.565 = 0.005]
D—Diameter (Note 1) 125+ 0.2 9.0 =01 6.0= 0.1 40 = 01 25041
[0.500 * 0.010] [0.350 + 0.007] [0.250 + 0.005] [0.160 * 0.003] [0.113 + 0.002]
A—Radius of fillet, min 10 [0.375] 8[0.25] 6[0.188] 4 [0.156] 2[0.094]
A—Length of reduced section, min (Note 2) 75 [3.0) 54 [2.0] 36 [1.4] 241.0] 20 [0.75)

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 force 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 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.

Note 4—On the round specimens in Figs. 8 and 9, the gage lengths are equal to four [E 8] or five times [E 8M] the nominal diameter. In some product
specifications other specimens may be provided for, but unless the 4-to-1 [E 8] or 5-to-1 [E 8M] 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 6-mm [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 both machining and testing.

Note 6—For inch/pound units only: 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, and 0.0100 in.%, respectively. Thus, when the actual diameters agree with these values, the stresses (or strengths) may be computed using the
simple multiplying factors 5, 10, 20, 50, and 100, respectively. (The metric equivalents of these five diameters do not result in correspondingly convenient
cross-sectional areas and multiplying factors.)

FIG. 8 Standard 12.5-mm [0.500-in.] Round Tension Test Specimen and Examples of Small-Size Specimens
Proportional to the Standard Specimen
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Dimensions, mm [in.]
For Test Specimens with Gage Length Four times the Diameter [E 8]

Specimen 1 Specimen 2 Specimen 3 Specimen 4 Specimen 5
G—Gage length 50 = 0.1 50 = 0.1 50 = 0.1 50 = 0.1 50 = 0.1
[2.000 = 0.005] [2.000 = 0.005] [2.000 = 0.005] [2.000 = 0.005] [2.000 = 0.005]
D—Diameter (Note 1) 125 = 0.2 125 £ 0.2 125 = 0.2 125 £ 0.2 125 = 0.2
[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 10 [0.375) 10 [0.375) 21[0.0625) 10 [0.375) 10 [0.375]
A—Length of reduced section 56 [2.25] 56 [2.25] 100 [4] 56 [2.25] 56 [2.25]
min min approximate min min
L—Overall length, approximate 145 [5] 155[5.5] 155 [5.5] 140 [4.75] 255 [9.5]
B—Length of end section (Note 3) 35 [1.375) 25[1] 20 [0.75] 15[0.5) 75 (3]

: approximate approximate approximate approximate min
C—Diameter of end section 20 [0.75) 20[0.75) 20 [0.75] 22 [0.875) 20 [0.75)
E—Length of shoulder and fillet section, approximate 15 [0.625] 20[0.75] 15 [0.625]
F—Diameter of shoulder 15 [0.625] 15 [0.625] 15 [0.625]

Dimensions, mm [in.]
For Test Specimens with Gage Length Five times the Diameter [E 8M]
Specimen 1 Specimen 2 Specimen 3 Specimen 4 Specimen 5
G—Gage length 625 = 0.1 62.5 + 0.1 625 = 0.1 625 = 0.1 625 = 0.1
[2.500 + 0.005) [2.500 = 0.005) [2.500 = 0.005] [2.500 = 0.005]
D—Diameter (Note 1) 125 = 0.2 125 £ 0.2 125 £ 0.2 125 = 0.2
(0,500 + 0.010) [o. 500 001 0] [0.500 * 0.010] [0.500 + 0.010] [0.500 * 0.010]
R—Radius of fillet, min 10 [0.375] 10 [0.375] 2 [0.0825] 10 [0.375] 10 [0.375]
A—Length of reduced section 75(3] 75(3] 75 (3] 75[3] 75 (3]
min min approximate min min
L—Overall length, approximate 145 [5] 155 [5.5] 155 [5.5] 140 [4.75] 255 [9.5]
B—Length of end section (Note 3) 35 [1.375] 25[1] 20[0.75] 15[0.5] 75 [3]
approximate approximate approximate approximate min
C—Diameter of end section 20[0.75] 20 [0.75] 20[0.75] 22 [0.875] 20 [0.75]
E—Length of shoulder and fillet section, approximate 15 [0.625] 20 [0.75) 15 [0.625]
F—Diameter of shoulder 15 [0.625] 15 [0.625] 15 [0.625]

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.

Note 2—On Specimens | 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.
Note 4—The values stated in SI units in the table for F

FIG. 9 Various Types of Ends for Standard Round Tension Test Specimens

. 9 are to be regarded as separate from the inch/pound units. The values stated in each system
are not exact equivalents; therefore each system must be used independently of the other.
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PRESSURE
APPLIED

SPECIMEN

Jig

FIG. 10 Squeezing Jig for Flattening Ends of Full-Size Tension
Test Specimens
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Note—The diameter of the plug shall have a slight taper from the line
limiting the test machine jaws to the curved section.

_FIG. 11 Metal Plugs for Testing Tubular Specimens, Proper

Location of Plugs in Specimen and of Specimen in Heads of

' Testing Machine
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Note—The edges of the blank for the specimen shall be cut parallel to
each other.
FIG. 12 Location from Which Longitudinal Tension Test
Specimens Are to be Cut from Large-Diameter Tube

Page 20 of 22 i 2> 02iiSadgi l pubiue www.ahpco.ir


https://ahpco.ir/wp-content/uploads/2010/02/image-45.png

sosly pliga Igl
3 W Sl els s 3 LioghS wobe
www.ahpco.ir | info@ahpco.ir | 02166798113

KN 500 «SJg oud gusinS Ogol olSiwmo

500KN Jwogl)
SriguolS ©

Page 21 of 22 i 2> 02iiSadgi l pubiue www.ahpco.ir


https://ahp-makina.com/wp-content/uploads/2025/05/tensile-hydraulic.jpg

sosly pliga Igl
3 W Sl els s 3 LioghS wobe
www.ahpco.ir | info@ahpco.ir | 02166798113

abl, & Jlail sl USB o5)s

(s piiae cawlg> o '~9",l2|a'° s g cwlxo) ))fg AR ‘shb))iho Sl Sologiy '3|°9§ S9
(gwino &L gl ©jgoar s piine cuwls® s b siogumiiwS|) jiogamiinS| 39,9

included Sdg ou x>lg

MS EXCEL > uib-)u'lul)'f

o sosh 5 wlralz Llogei e,
100 mm/min-0 o190 > pulais Ll casuw
500mm J.)u.Luu L).UJSS).LSID
500mm lygiw Hu abols

2wl S Giwd 0355005 5 s ML

i giw-2

30mm-5 5,3 aigas

25mm-5 cwlxo L wax sbaigos
included (i jsol Ssins

Page 22 of 22

S 25 02iiSulei l pudiiue

www.ahpco.ir



