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2. References
2.1 Applicable Publications—The followihg publications form a part of the specification to thg extent specified
herein. Unlegs otherwise indicatedthe lastest revision of SAE publications shall apply.
2.1.1 ASTM PugLICATIONS—Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959
ASTM E[4—Methods . of Load Verification of Testing Machines
ASTM E|[8—Methads of Tension Testing of Metallic Materials
3. Full Section|Test-Specimens—For wire, rod, and bars less than 19 mm (3/4 in) diameter or distance
between flat$, ‘specimens having the full cross section of the material are recommended. It|is permissible to
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a. If the same cross sectional shape is retained the final area must be not less than 90% of the original
area and the diameter or distance between flats must not be reduced more than 0.3 mm (0.01 in).

b. If the rod is turned to a round, the final area must be not less than 90% of the area of the maximum
inscribed circle and the final diameter must not be less than the original distance between flats minus

0.3 mm (0.01 in).
Fillets must be used at the ends of the reduced section. The fillet radius should be
section diameter.

Flat Test Specimens—The tensile test specimen shown in Fig. 1 [200 mm (8 in)

not less than the

gage length] is

recommended for plates, shapes, and flat material having a thickness 4.8 mm (3/16 in) or over.

The tensile te
strip, band,

material pernits, one of the specimens shown in Fig. 2 may also be used.

Round Test [Specimens—The 12.5 mm (1/2 in) diameter round test specimen shewh in Fig.

standard and|is recommended for general testing of metals. Small size specimens proportion
specimen shpuld be used only when it is necessary to test material from which the standard
specimens sown in Fig. 1 cannot be prepared. Examples of small size specimens are given

Smaller minigture specimens for so-called microtensile tests may be-Used on agreement betw
user.

and hoop ranging in th|ckness from O. 13 16 mm (0 005-5/8 in) in elther caseg.

eet, plate, flat wire,
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DAMENSIONS FOR FIG. |
— - m
Dimensions 50 mm Goge Length | 2 n Goge Length 200 mm Goge ] 1 in Goge Length
! 1 L !
G, Goge thi } 50.0 £ 0.10 mm 2.000 £ 0.005 in g 200 * 0.25 awne ! 8:00 £ 0.01 in*
W, Width® ; 12.5 + 0.25 mm* I 0.500 + 0.010 inc 1 40 + 3 mmd : 1-1/2 + 1/B ind
i — & l — /4 in
T, Thickness Thickness of matenal | Thickness of matenat Thickness of matenol Thickvess of materiol
R, Radws of tifet | 13 mm min : 1/2 n mvin 25 mm wen® | 1 in| min®
L, Overall lenglh | 200 mm mn i 8 i mm I 450 wwm min | 18 in| min
A, length of refluced sechion 40 mm min ' 2-1/4 » min ! 225 mwn wen ; 2 in| min
B, Length of grip section’ 50 mm min ! 2 in mint | 75 mm niin | 3 in| min
C. Width of grip section® 20 mm opprox® : 3/4 in opprox® 50 mm opprox i 2 in| approx!
N !
* Punch mork [fof measuring elongation after frocture shall be made on the flot or on the edge’of the spetimen ond within the deduced section.
Eithes a set of rfive or more punch morks 25 mm {1 in) aport, or one or more powrs of punch marks. 200 mm (B in) oport may be usgd.
® When necetsory, o namower specimen may be used. In such case the width should be‘cs greot os the width of the materiol being lested
permin. In soch [coses, the sidet may be poroliel throughout the length of the wpeomen.
“ The ends of| the reduced section shall nat differ in width by more than 0.05 mm (0002 in). Thare may be o grodual taper in| width from the
ends to the cenfer, but the width ot either end shall not be more than 0.13 mm {0.005 in)\greater thon the width at the center.
1 The ends off the reduced section sholl mot ditter in width by more thon 0.1 mm{0:004 ). There may be o groduol toper in|width from the
ends 10 the centar, but the width ot either end shall nct be more than 0.38 mem (07015 in} greater than the width ot the center.
A 13 men (I/2-in) min radius ot the ends of the reduced sechion is permitied for steel spec under 490 MPa (100 000 psil| rensile strength
when a profile dutter is used to machine the reduced sechion.
"it is desirable. it possible, to make the length of the grip ection great encugh 1o Gilow the speciaen to extend into the grips d distonce equal
ro rwo-thirds or [mare of the length of the grips.
tif the thickmess of the specimen 15 over 10 mm {3/8 in) longer grips onid comespondingly longes grip sections of the specimen mdy be necassary
tn prevent foiuse w the grip section.
5 The ends of the specimen sholl be symmetrical with the ¢ tine of the reduced won withis 0.03 men {0.01 in). However,| for steed if the
ends ore symmepricol within 1.3 mem (0.05 in). o peo may be-considered satistoctory for all but referee reinng.
' The ends of [the specimen shall be symmetrical with the riine of the reduced sechon within 2.5 mm (0.10 n).
FIGURE 1—STANDARD RECTANGULAR TENSILE TEST SPECIMEN

‘Dlstnhuted under license from the IHS Archive
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DIMENSIONS FOR FIG. 2

Standord 12.5 mm Rownd Tensile Test Specimen

Dimensions, mm —— -a the ends not more than 0. 13 mm (0.005 in) lorger in diomerer tha
i ©On p (e) it is o ble, i ible, 1o make the lengt
o o cf . o i : s (e} snough o ollow the specimen to u:lﬂld into the grips o distan
more of the length of the grips.
G, Gage length*  50.0|* 0.10 500+ 010 | 500 +0.10 | 30.0 +0.10 | 50020.10 " The reduced section mey have o grodual taper from the end
D, Dia® 1252 0.25 11252025 {1252 0.25 } 12520253 125 0.25  the ends not more than G.08 mm (0.003 in} langer in diameter tha
R, Rodius of fillerr 0 10 2 P10 o cIf deslved an the smoil size specamens the lengih of the reduced
A, Length of se- H H an marks for the
duced sechon &0 mpin 40 min 100 approx | 60 mia 60 min ,hwqd nevertheless be spaced u. ”,. ,...d.m‘.d goge length.
L, Overait iength 125 140 140 1120 1 240 " Specimens (a} ond (b} may use ony stondard thread that provl
8, Length of end ' ; ! assures thal the specymen will break within the reduced section.
section® 35 approx 25 approx i 20 approx I\ 3 apprax | 75 min
C, Dia of end sec- 1 ! I
non 20 20 i18 Nz .20
E, Length of shoul- | .
aer ana fillet ! ' i
section — 16 apprax l L | 20 approx 1 16 approx
F, Dia of shouider — 16 ‘ — J. 16 k]
X _ 3, i
Exompiéi of, Smoll Sixe Speciemens Propertional to
Stendord
Dimensions, mm ‘ T
E75mm | 625 mm | 4.00 wm | 287 mm
i Rodnd Round Reund |  Round
G, Goge isngth 15.0 £ 0.10 25.0+0.10 160*+0.10 : 11.0*0.10
D, Dia® 875 =0.18 025017 4. 287 002
R, Radius of fillet & min 5 min 4 min 1 2 min
A, Lengt of reduced sectiont i 45 32 | 20 TS

Di +
B R ) ) {a) o) (o)
N _
G, Goge : i
lengrh® 12.000 = 0.00512,000 + 0.005|2,000 *+ 0.005]2.000 = 0.005|2.000 = 0.005
D, Cia® 10.500 + 0.0100.500 + 0.010|0.500 * 0.010]0.500 = 0.0100.500 * 0.010
R, Radivs of ' ; ;
filbet® 3/8 min 3/8 min [!/]6 min 3/8 min 3/8 min
A, Length of 1
reduced '
section 2.1/4 min |2-1/4 min 4 opprox 2-1/4 min 2-1/4 min
L, Overail | !
length |5 approx i5-172 approx |5-1/2 approx [4-3/4 approx [9-1/2 approx
B, Length of | }
end sec- I
tion© 1-3/8 %im 3/4 appeox 1/2 opprox i3 min
C. Dia of end 1
seclion 374 134 23s32 78 3/4
E, Length of i
showider i
and fillet |
sechon — 5/8 approx " 3/4|approx  |5/8 approx
F, Gic of
shoulder — 5/8 - im 1932
Examples-of Small Size Specimens Proportional o
Stondard
Dimensions, in T
0.350 in 0.250 in Q160in | D113 in
Round Round Round 1 Round
T
G, Gage length 1.400 *+ 0.00511.000 + 0.005 0.64 +0.005(0.45 * 0.005
D, Dio? 0.350 + 0.007 10.250 + 0.00510.140 + ©.003|0.113 + 0.002
R, Radius of fillet 1/4 min ‘3716 min 0.14 min 10.09 min
A, Length of reduced*section® [1-3/4 min  [1-3/4 min  1374|min [5/8 min
\ It

*The gage length and fillets shall be os shawn. but the ends
the holders of the testing machine in such a way that the lood
are 1o be hell in grips it is desircble, if possible, to makz the
great\enough to dliow the specimen to extend into the grips a di
or more of the length of the grps.

B The reduced sechon may have o grodual toper from the end

hay be af any form to fil
thall be axial. H the ends
Jength of the grip section
htance equal to two-thirds

s foward the center with
the center. '
of the grip section great

ice equal to two-thirds or

s toword the center, with
the center.
section may be increased

at ek

ides proper alignmenr ond

FIGURE 2—ROUND TENSILE TEST SPECIMENS WITH VARIOUS TYPES OF ENDS

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=602b71aeb4300effd13c6f44ced79461

