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L. Scope®

1.1 These test methods cover procedure and equipment for
the determination of tensibe strength, vield sirength, elongation,
and reduction of arca of metallic materials ar elevated empera-
fures.

1.2 Deetermination of modulus of elasticity and proportional
limit are not included.

1.3 Tension tests under conditions of rapid heating or rapid
sirain rabes are nod included,

1.4 The values stated in inch-pound wnits are o be regarded
as standard. The values given in parentheses are mathematical
conversions i 51 units that are provided for information only
and are nod considered standard.

1.5 This standard does ol pirport o address all of the
sefery covcerns, §F any, associated with s owse, 1 o0s rhe
resporsibiliey of the weer of thiv siandaed To esiablish appro-
priare gafery, Realth, amd environmental practices and derer-
mine the applicabdlity of regularory limitarions prior fo wse.

L6 This farermanonal standard was developed in aocor-
darece with inrernanionally recognized principles on standand-
iztion establithed in the Decision on Principles for the
Develapment of fnrernasional Standards, Guides gnd Recom-
menaaiions issied by the Wond Trade Organization Technical
Barriers o Trode (THT) Commiftee.

2, Referenced Documents

2.1 ASTM Swandards:"

E4 Practices for Force Verfication of Testing Machines

Ef Terminology Belating to Methods of Mechanical Testing

E&/ERM Test Methods for Tension Testing of Metallic Ma-
teriils

U These tesl methals ane wider the Jurisdiction of AT Committee E28 on
Mechamical Testmg and are the direct resporeabality of Subcomeatice EXE G on
Unigxlal Tesimg.

Currenl edition approved Sepr 1, 2020, Publishal Oelr 20000 Dirigisally
approved in 1933, Last previous edition approved in 2007 as E21 - 170, DO
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P For relerencal ASTM standande, wisi the ASTM wehsile, W WA, OF
ooncart ASTM Cusiomer Service &t service® asimeorg. For Annual Fock of ASTH
Sy voluse infomumion, refer o the standeed's Docusnent Sussnary pags o
this ASTM wehsite,

E29 Practice for Using Significant Digins in Test Data oo
Determing Conformance with Specifications

E74 Practices for Calibration and Verification for Force-
Measuring Instruments

E&3 Practice for Verification and Classification of Exten-
someier Sysicms

E177T Practice for Use of the Terms Precision and Bias in
ASTM Test Methods

E220 Test Method for Calibrotion of Thermocouples By
Companson Technigues

E633 Guide for Use of Thermocouples in Creep and Stress-
Bupture Testing to [ROOCEF { TOO0EC) in Air

Ef91 Practice Tor Conducting an Interlaboratory Swdy o
Determing the Precision of a Test Method

A Terminology

31 Definitions of erms relating 1o fension esting which
appear in Terminology ES, apply o this est method. These
terims include alignment, axial sirain, bending sirain, gauge
length, elongation, elongation after fracture, extensometer
sysiem, necking, reduction of arca, tensile strength, vield
strengthe In addition, the definitions of the following terms
relating to tension testing are included.

A1 Definitions of terims relating to ension testing which
appear in En, shall apply 1o the terims used in this s method.

LY Defimivions:

320 fedivared temperabure, n—he lemperature mdicated
by the emperaure-messuning system that meets the reguire-
ments of this standard,

322 specified femperaiwre—the test lempemmture requested
by and reporied to the customer.

323 remperatire-measubing $ysfed, R—a sysiem consisi-
ing of one or more temperature-measuring ransducers with the
appropriaie indicating instruments, exiension wires, reference
junctions or ice poinis, and data acquisition devices.

3230 Disewssion— The lemperature-imeasuring iransducer
is usually a thermocouple,

3232 Discwssion—The vse of the erm mepsunng sysiem
wonforms o the definition of "messunng svstem™ in the JWCOGM:
International Yocabulary of Metrology - Baswe and General
Concepts and Associated terms {WIM),

*& Summuary of Changes section nppears ot the end of this standord
Ciogryagel @ ASTM imlsmabioral, 100 Bar Harbor Draw, PO Box G Wiest Gonehohockes, P RSP0, Lintlsd Stries
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4. Significance and Lse

4.1 The elevated-lemperature tension test gives a oselul
estimate of the abaliny of metals w o wiathstand the apphication of
applied tensle forces, Using established and conventional
relationships it can be used o give some indication of probable
behavior under other simple states of stress, such as
compression, shear, efc, The ductility values give a compara-
tive measure of the capacity of different materials o deform
locally withouwt cracking and thus o accommodate a bocal
siress conceniration or oversiress; however, quantifative rela-
tionships between tensile ductility and the effect of siress
concenirations at clevated temperature are not universally
valid. & similar comparative relationship exists between tensile
ductility and strain-controlled, bow-cycle fatigue life wnder
simple stutes of siress. The resulis of these tension tests can be
considered as only o guestionable comparative measune of the
strength and  dwctility for service times of many hours.
Therefore, the principal usefulness of the elevated-temperature
tension test 15 o assure that the tested matenal is similar to
reference material when other measures such as chemical
composiion ad microstrociure al=o show the wo materials
are =imilar,

3. Apparatus

5.1 Tesring Machine:

5.1.1 The accurncy of the testing machine shall be within
the permissible variation specified in Practices E4,

5.1.2 Precaution should be taken to assure that the force on
the specimens is applicd ss axially as possible. Perfect axial
alignment is difficult to obtain especially when the pull rods
and extensometer rods pass through packing at the ends of the
Turmace, However, the machine and grips should be capable of
Ioading a precizely made specimen so that the maximom
bending strain does nol exceed 10 % of the axiol straim, when
the caleulatons are based on strain readings taken at zero force
and at the Jowest force for which the machine s being
qulified,

Mome | —This requirement is ineeded w lmit the maximom contribu-
tiom of the testing apparmis i the bemding which occurs daring o test, I
is recognized that even with quolified npparaius different iesis may hove
guite different percemt bending strain doe o chamce orientaiion of a
lesely fitled specimen, lack of symmetry of that particular specimen,
Lateral Torce fnom fumsse packing, and thermocouple wine, eic. The szl
evidence available at this time” indicates that the effect of bending strain
on test resulis s non suffbclens, cacept in ospecial cases, w requine the
meqsarement of this quamity on cech specimen wesbad,

SL2L Inotesting of brivle material even o bending straim of
10 % may resull in lower strength than would be oblaned with
improved axsiality, In these cases, mepsurements of bending
sirain on the specimen w0 be tesed moy be specifically
requested and the permizssible magnitnude limited 1o a smaller
value,

5122 In general, equipment is not available for determin-
ing maximuim bemding sirain af elevated temperaures, The
testing apparaius may be qualified by measurements of axiality
made at room temperaiure using the sssembled machine, pull

' Subcvmmitior E28. 10 on Efect of Flevated Tempensune on Properiios mocuesis
fatual information on the effect of noraxiality of kading on e resales.

[E¥]

rods, and grps wsed 0 elevated emperature westng. The
specimen form should be the same as that used during the
elevated-temperaire fests and designed =0 that only elastic
strains oocur throughout the reduced section, This requirement
may necessitate wse of a material different from that used
during the elevated-temperature test, See Practice EIN2 for
recommended methods for determining specimen aligniment.

5.1.2.3 Gripping devices and pull rods may oxidize, warp,
and creep with repeated use at elevated temperatures. Increased
bending stresses may result. Theretore, grips and pull rods
should be penodically retested for axiality and reworked when
MECEESUTY,

5013 The testing machine shall be equipped with a meoans of
mieasuring and controlling either the strain rate or the mae of
crosshesd motion or both (o mest the requirements in 9.6,

5.1.4 For elevated-temperature testing of materials that are
readily attacked by their environment (such as oxidation of
mictal in air), the specimen may be enclosed in a capsule =0 that
it can be fested in a vacuum or inert gas atmosphere. When
such cquipment is wsed, the necessary corrections must be
made to determine the actual forces seen by the specimen. For
instance, compensation must be made for differences in pres-
sures inside and outside of the capsule and for any varation in
the torces applied to the specimen due to sealing ning friction,
bellows or other Features,

5.2 Heating Appwiraius:

521 The apparatus o amd method of heating the speci-
miens should provide the emperawre control necessary o
satisly the requirements specified i 9.4

5.2.2 Heating shall be by an eleciric resistance or radiation
furnace with the specimen in air ai aimospheric pressure unless
other media are specifically agreed upon in advance.

Mo 2-The media inm which the specimens are fesied may have o
comsiclerable ellec on b resulls of eSS, This is partscalardy e when the
properies are inlluenced by oxslabion or cormmion during the sl

5.3 Temperainre-measuring system;

530 The method of lemperaure measurement must be
sufficiently sensitive and reliable 1w ensure that the mdicated
temperature of the specimen is within the limits specified in
9.4.4,

53.2 Temperaiure should be measured with thermocouples
as part of an appropriate CMperaure Measuring sysenm.

Mome 3—=Such messuremenis are subject o two types of ermon
Thermocmaple caldhration and instrnmem measuring ermors mitially mino-
tece unmcertainly as b lhe exact pemperaiure. Secomdly both hemo-
Couples amd measuring imsiroments may be subjech 1o varsation with e,
Common ermors ercountered in the use of thermocouples w measore
emperarres inclucde: calibraion emor, drift o calibration due e contami-
nation oF deteriormion with wse, kemd-wire emar, errar arising from metho
of nischment i the specimen, direct rdimion of heat i the bend,
heat-caonduction along thermocouple wires, elc.

533 If temperatore measurements  are made wusing
thermocouples, those thermocouples shall be calibrated wsing
Practice E220). Representative thermocouples should be cali-
braied from cach lot of wires used for making base-metal
thermocouples. Except for relatively low temperaiures of
exposurg, hose-metal thermocouples are subject to error upon
reuse, unless the depth of immersion and temperature gradients
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of the initial exposure are reproduced, Consequently base-
metal thermocouples should be verified by the use of repre-
sentative thermocouples and acmal thermocouples used w
measure specimen temperaiures should nor be verified a1
elevated temperatures, Base-metal thermocouples also shall
not be reused withour clipping back o remove wire exposed o
the hot zone and rewelding or creating a new compression
junction.

5.5.3. 1 Mohle metal thermocouples are also subject (o emors
due to contamination, etc., and should be pericdically annealed
and verified. Thermocouples should be kept clean prior to
exposure and during use at elevated temperatures.

5.3.3.2 Messurement of the emf doft in thermocouples
during use is difficult. When drift is & problem during tests, a
method should be devised o check the readings of the
thermocouples on the specimen during the test. For relinhle
calibration of thermocouples after use the emperaione grodient
of the testing furnsce most be reproduced during the recalibra-
o,

534 The wmperature-measuring svstem, shall be verified
veardy against a secondary standand, such oz o precision
potentiometer and 17 necessory re-calibrated. Extension-wire
error should be checked with the extension wires in place as
they normally are used,

5.4 Enensometer Svstem:

5.4.0 Practice EE3, is recommended as a guide for selecting
the required sensitivity and sccuracy of exiensometers. For
determination of offset yield sivength ac 0.1 % or greater, a
Class B-2 extensometer may be used. The extensometer should
meet the requirements of Practice E53 and shoubd, in addition,
b tested o assure its accuracy when used in conjunction with
a furnace at elevated temperature. Ome such test is (0 measure
at clevated temperature the stress and sirnin in the clastic range
of a metal of known modulus of elasticity. Combinations. of
stress and fempersiure which will result in creep of the
spocimen during the extensometer system evaluation should be
avirded.

Meme deIf an extensometer of Class B-2 or betier is atlached b the
reduded sectam, the shope of the stress-siram cuarve will usoally be within
1F 5 ol the meslulus of ebmbcity.

5.4.2 Mon-axiality of loading is wsually sufficient to couse
signihicant errors at small strains when strin 15 mewsured on
only one side of the specimen.” Therefore, the extensometer
should be attached to and indicate strain on opposite sides of
the specimen. The reported stran shoubd be the average of the
sirmnz on the two sides, enther o mechamcal or electncl
average mbernal 1o the instrument or o numersal average of
Iwo separate readings,

543 When feasible the extensometer =hould be attached
directly o the reduced section, When necessary, other arrange-
ments (discussed in 2.6.3) may be used by prior agreement of
the parties concerned, For example, special arrangements may
he necessary in testing britle materials where Failure is apt (o
be initiated at an extensometer knife edge,

* Tishder, [ N smd Wells, C. M., “An Improved High-Tempenmine Exiensom-
pier 7 Maeriods Researck ond Srandardy | Asmerican Sociely for Testing and
Mmeriak, MTRSA, Vol &, Mo, |, January 19966, pp. 2020

544 To amoch the exensometer 0 minialure Specimens
may be impractical, In this case, separation of the specimen
holders or crossheads may be recorded and used o determine
strains corresponding o the 0,2 % offset vield sirength, The
value so obtained is of inferior accuracy and must be clearly
marked as “approximate yield strength,” The observed exten-
sion should be adjusted by the procedure described in 9.6.3 and
10.1.3.

54.5 The extensometer system shall include a means of
determining sirain raie.

55 Room-Temperanire Controf—Unless the extensometer is
known to be insensitive o ambient temperature changes, the
range of ambicnt temperature should not exceed 10 °F (6 5C)
while the extensometer is attached. The esting machine showld
not be exposed 1o perceptibly varying drafis.

6. sampling

6.1 Unless otherwise specified the following sampling pro-
cedures shall be followed:

611 Samples of the material o provide test specimens
shall be taken from such locations as o be representative of the
lot from which it was taken.

6.1.2 Samples shall be taken from matenal in the final
condition {temperk. One test shall be made on each lot.

6.1.3 A lot shall consist of all material from the same heat,
novminal size, and condition (temper).

T. Test Specimens and Sample

7.1 The size and shape of the test specimens should be
hased primarily on the requirements necessary to obtain
representative samples of the material being investignted.

7.2 Unless otherwise specified, test specimens shall be
oricnied such that the axis of the specimen is parallel o the
direction of fabrication, and locaied as follows:

T.2.1 At the center for products 1.5 in. (38 mm} or less in
thickness, dinmeter, or distance between flats.

7.2.2 Midway from the center to the surface for products
over 1.5 im {38 mm) in thickness, diameter. or distance
between flats.

7.3 Bpecimen configurations described in Test Methods
ES/ERM, are generally suitable for tests at elevated tempern-
tures; however, tighter dimensional tolerances are recom-
miended in 7.6, The particular specimen used should be manly
poverned by the requirements specified in 7.1, When the
dimensions of the matenal permit, except for sheet and stinp,
the gauge length of the specimens should bave a circular cross
section. The lorgest diameter specimen consistent with that
described in 7.1 should be wsed, except that the diameter need
ol b greater than 0500 in. (12,7 mm). The ratio of gauge
length o diameter should be 4, as for the standard specimens
described in Test Methods ERTEAM. IF different ratios are used,
the specifics shoukd be reported in the results, (See 11.1.4)

Mome 3—Specimen size in diself hos litile effect on iensile propenies
prowicled ihe minierial is nol swhject w appreciable surface comosion. lack
of spundness, or oreniation effects. A small number of grins in the
specimen cross section., or preferred crenation of grains dee o fabricas
i coeslitions, can have a pronousced eflect on the et results, When
Cormesion 1% A lacor in besbing, The resulis do become o lunction of
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specimen size, Likewise, surfnce preparntion of specimens, i affecting
resailis, hepames mone imponiont & the specimen size is reduced.

7.4 Specimens of circular cross section should have
threaded, shouldered, or other suitable ends for gripping which
will meet the requirements of 5,1.2.

Mome G—2Satisfactory axial nlignmeni may be ohinined with precisely
machined threaded ends. Bt ar sempernmres where caidation ond cresp
are readily apparent. precisely fitled threads are difficult to mainizin amd to
separate after test. Practical consklermions require the ose of relabvely
IIH.'I:"GE;".I[iIIJ_.' thresls, Other grpping methods have been successiully
used.™

7.5 For rectangular specimens some modifications of the
standard specimens described in Test Methods EEESM are
usually necessary to permit application of the force o the
specimen in the fumace with the axiality specified in 51,2 IF
the material avalable 15 sofficient, the wse of elongated
shoulder ends w permit gnpping outside the formace 5 the
eostest method, When the length of the specimen 15 necessanly
restricted, several methods of gripping may be vsed oz follows:

A1 A device that applies the force through a cylindrical
pin in each of the enlarged ends of the specimen, The pin holes
should be accurately centered on extensions of the centerling of
the gauge section. Grips of this type can provide good axiality
of loading.”

7.5.2 High-temperature sheet grips similar 1o those illus-
traied in Test Methods ER/EEM and described as self-adjusting
arips. These have proven satisfactory for testing shect materi-
als that cannot be bested satisfectorily in the vsual type of
wedge grips.

7.5.3 Extension fabs may be welded or brazed to the
specimen shoulders and extended o grips outside the furnace.
When these are wsed. care must be exercised to maintain
coaxiglity of the centerlines of the extensions and the gouge
length. Any brazing or welding should be done in a jig or
fixture to maini@in accurate alignment of the parts. Any
machining =hould be done after brazing or welding,

.54 Gnps that conform w oand apply force against the
filkets an the emds of the reduced section,

1.6 The diometer (or width) at the ends of the reduced
section should not be less than the diameter (or width) at the
center of the reduced section, [ may be desirable w have the
diameter (or width) of the reduced section =hghtly smaller o
the center than at the ends, This difference should not exceed
0.5 % of the diameter (or width), When specimens of this form
are used to test brittle materials, Failure may regularly oocur af
the fillets, In these cases, the center of the reduced section may
be made smaller by a gradual taper from the ends and the
exceplion o the requirements above noted in the report, (See
L4 and DI Specimen surfaces shall be smooth and
free from undercuts and seratches. Cold work introduced
through machining or handling can produce high residual

* Bchavseder, 4. K.” Measuning che Apparotns Comritutions to Bending in
Tension Specimens |~ Eldnined Tewperamine Teaday Prrdess Aneas, ASTM 5T
A8E, American Saciety For Testing and Materiake, 1971, pp. 1512

* Penay, B. K. Ellison, E. . and Webster, G. A Specimen Alignment and
Sernin Meswremrenl an Axisl Creep Tese” Marerials Beseascl and Slsdands,
American Secicty for Testmg amd Maternals, MTESA, Yol 6, Noo 1, Febrmry 1966,
P MR

stresses or olher undesired effects and should be minimized.
The axis of the reduced section showld be straight within
0.5 % of the diameter. Threads of the specimen should be
concentric with this axis within the same tolerance. Ciher
means of gripping should have comparable wolerances,

1.7 For cast-to-size specimens i may not be possible 1o
adbere o the diameter, straighiness, and concentricity limita-
tions of 7.6, but every effont should be made to approach these
ax closely ax possible, IT the specimen does ool meet the
requirements specified in 7.6, the report should =o stale (see
PE LA and 111000, The magnitude of the deviations should be

reported (see 11.0.11L)

8. Calibration and Standardization

B0 The (ollowing devices should be calibrated against
stamdards traced to the Mational Institute of Standards and
Technology, Applicable ASTM methods are listed beside the
device.

Faroe-measunng ystem Ed4 and E74
Extanometar EB
Themocouphes™ Bz
Prdenligmalans

MG om abars

A Maling point methods ane alee recammeanded lor Memocouphs calbraticn.

8.1 Axiality of the loading apparatus should be measured
= described in 5.1.2.

8.2 Calibrations should be as frequent as is necessary o
pesure that the errors inall tests do not exceed the permissible
variations listed in this test method, The maximum period
between calibrations of the testing machine shall be one year.
Instruments in either constant or nearly constant use should be
calibrated more frequenty; those uvsed only occasionally
should be calibrated hefore each use.

9. Procedure

B Measwrement af Cross-Sectional Area—Determine the
minimum cross-sectional area of the reduced section as speci-
fied in 7.2 of Test Methods ES/EEM. In addition measure the
largest diameter (or width) in the reduced section and compiare
with the minimum valve 1w determine whether the reguire-
ments of 7.6 are satisfied.

0.2 Measurement of Originagl Length:

021 Unless otherwise specified, base all values for elon-
gation on a gauge length equal 1w four diameters in the case of
round specimens and four times the width in the case of
rectangular specimens, the gauge length being punched or
sembed on the reduced section.

Mo TeElongation valves of specimens with rectangular cross sece
tis camnid be compared unless all dimensions inchading the thickness
are equal, Therefore, @n clongmion specificatbon should include the
specimen aoss-sectional dimensions as well as the gavpe lengih. Using a
gaupe lengih equal e 4.3 times the square roo of the cross-sectional orea
coimpenzans somewhal for variations in specimen thickness bat cven this
doses mod result o the same valwe of elongatiom when specimens ol 1he
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same materinl ore mschingd o diferent thicknesses ond 1ested.”

0.2.2 When testing metals of limited ductiliny gauge marks
punched or scribed on the reduced section may be undesirable
becanse Tracture may occur af the siress concenirations so
caused, Then, place gauge marks on the shoulders or measure
the over-all kength of the specimen, Also measure the adjusted
length of the reduced section to the nearest (L0 in, (L2 mm)
as described in 923, If a gauge length, other than that specified
in 9.2 1 is employved o measure clongation, describe the gauge
length in the records (see [1.2.1). In the case of acceptance
tests, any deviation from 9.2.1 must be agreed upon before
festing.

Meme BeThe availability of fexible ceramic fiber conds for mouanting
of high lemperature extensomelers with high purity cerumic s with
chise] or see-chise] emds, provides o good messore ol docnliny withaul
exgesave damage W b pauge seclm caused by other types ol exben-
somcters o raditional punch or scribe marks. Damage w0 the rads from

specimen Failure may be minimized through the use of spring Josded
atinchment fixiares, Mon coninct extensameters moy alse be used for this

PUEIse,

0.2.3 When the extensometer is o he attached to the
specimen shoulders, measure the adjusted length of the re-
duced section between points on the two fillets where the
diameter (or widih is 105 nmes the diameter (o5 width )y of the
reduced section. The strain rate and offset yield calculations are
based on this dimension {see 96,3, 10.1.2, and 100.3).

Mome 9—In the viekd repion, siress is approximoiely propomional o
offset sirin te o pewer which usually lies in the mnge from zer o 0030,
For specimens of circular cross section the above value of adjusied length
ol the redwsoe] section was found by caloulation o give an ermor in yiekl
slress o less than Yo% withim this ramge of exponents and foe Dl i
ramging frem 0.3 w1 tmes the diameter of the reduced section. The
imethod of caleulation was simibar i chat used by Thomas and Corlson®

0.3 Cleaning Specimen—Wash corelully the reduced section
and those parts of the specimen which contact the grips in clean
akeohol, scetone, or other suitable solvent that will not affect
the metal being tested,

04 Temperabure Covired;

04,1 Form the thermocouple measuring juncion in accor-
dance with Guide Ef33,

0.4.2 In attaching thermocouples w a specimen, the mea-
suring junction shall be kept in intimate contact with the
specimen amnd shielded from radiation, Shielding may be
omiited if, for a particular fumace and specified emperaine,
the difference in indicated temperature from an unshielded
measuring junction and a measuring junciion inserted in a hole
in the specimen has been shown to be less than one half the
variation listed in 944, The measuring junction should be as
small as possible and there should be no shorting of the circwit
(such = could oceur from twisted wires behind the measuring
Junction but not in intimate contact with the specimen).
Ceramic insulators should be used on the thermocouples in the
hot zone. If some other electrical insulation material 15 used in

T Blicklew, G. W., and Browskill, D ). “Elongaiion and Yield Serength of
Aluminum Alloys as Relaied w Gage Lengih and Offser” Proceralgs, American
Soclery or Testng ond Materials, ASTEA, Vol 65, 1963, pp $97-614

* Thomas, L M. md Carlsome 1. Fl “Bmors in Defomesion Measoromenis For
Elevaied Temperaure Tereson Tesis,” ASTM Fulerim, ARTM, May 1955, pp. 47-51.

the hot zone, o shoubd be determined that the electrical
insulating properties are maintained at higher temperatures,

9.4.3 When the kength of the reduced section 15 less than 2
i, U300 o, otach an least pwo thermocouples o the specimen,
one pear each end of the reduced sectuon, For reduced sections
greater-than or equal w 20 0, (50 mm) add a third thermo-
couple near the center of the reduced section,

9.4.4 For the portion of the test from the first application of
force through the yield strength determination, the difference
between the indicated wemperature from any thermocouple and
the specified wemperature shall not exceed the following limis
(see 11.1.5)

Speclied werapamiuees up 0 and induding 1800 “F
980 )

Spaciliad empamiueas greater than 1800 °F (980 "Clai1D °F (wd "0

9441 The tempersture limits of Y44 should be main-
twined as long as practical after the determination of yield.
After vield strength determination, the difference between the
indicated tempersiure and the specified temperature may ex-
ceed the limits specified in 944, The imdicated wemperature at
the masimum deviation and the reason Tor the deviaton shall
bee reported. More restrictive requirements may be placed on
the temperature control during the st of agreed 1w by the
laboratory amd the customer,

+5 °F [=3 0

More 10— Deformation aof the 1est specimen can change the indicaled
lemperalure e msany reasons thal ane difficoll for the laborawory 1o
Contrel. Imtermal (adsbatee) heating doe 0 plaste working cam raise the
wemperature of the tes specimen. Elongation of the test specimen, for
cxample from mecking. can carry the thesmocouples outside the hat zone
of the fumace. Redociion of the dinmeier of the est specimen doe 1o
plastic defarmation can couse thenmaoeapbes o lose intimate conlact with
the iest specimen.

945 The werm “indicated temperature” means the empera-
ture that is indicated by the emperature measuning device
using good quality pyromeiric praclice.

More 11—t s recognized thal true emperalune may vary maone ban the
imdscated emperatune. The permmssible mibicaled lemperature yarealions in
44 are mot 0 be construed &5 minimizing the impemance of good
prromcirs: procieee and precise emperatore conrel. Al laboraanies
should keep both indicated and inoe semipermure varimions as smnll as
practicabe. [t is well recognized. in view aof ihe exireme dependency af
strength of materials on femperature, that close lemperabore controd s
necessary. The limits prescribed represemt ranges which are common
praclice.

04,6 Indicated emperature overshoots during heating shall
nof exceed the above limits, unless agreed wvpon by the
customer and the supplicr. The heating characteristics of the
furnace and the temperature control system should be studied
to determing the power input, temperature set point, propor-
tioning control adjusiment, and control-thermocouple place-
ment necessary o limit transient temperature overshoots. [k
muy be desirsble o sabilize the fumace at an indicated
temperature from 10 50 °F (6 o 28 “C) below the specified
temperature before making the final adjustments. The magni-
tude and duration of all femperature overshoots shall be
reported. {See 11.1.5.]

Q4.7 The time of holding at indicated wemperature prior o
the start of the test should be governed by the time necessary
to ensure that the specimen hos reached eguilibrium and that
the indicated temperature can be maintuned within the limits
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specified in 9.4.4, Unless otherwise specified this time should
not be less than 200 min, The tme o attain specified empera-
fure and the time at specified temperature before esting shall
b m@intained in the records (see 11.2.7.)

W5 Covnecting Specimen to the Machine—Take care not to
introduce nonaxial forces while installing the specimen, For
examphe, threpded connections should mot be wrmed w e end
of the thresds or “bottomed.” IF threads ore boosely ficed,
lightly apply force w the specimen stnng and manvally move
ioin the wransverse direction until the force drops oo s
minimim value before testing. IF packing is used o seal the
furnace, it must not be =0 tght that the extensomeler anms or
pull rods are displaced or their movement resiricted,

.6 Serain Measwrenrens and Strain Rate:

060 During vield strength defermination, maintain the
strain rate in the reduced parallel section of the test specimen
at 005 = 0002 indinJmin (mmimmdmind. After vield
strength determination, increase the rate of crosshead motion to
(05 = 001 fimes the length of the reduced parallel section (A
of any of the specimen configurations described in Test
Methods ER/EEM per minute. The speed of testing (stroin rate
or crosshead speed) shall be maintained o the records {see
11.2.4)

Meme 12-<The lensile properties of maberial fested at elevated iemper-
ture are, in general, affected by the mie of defoemation. [t is therefore
impostant that this e be comtrodled.

S6.0.1 In cases where it is desired 1o establish the entire
engineering siress steain curve of a specimen, the speed of
festing may be maintained ar (W05 Z0U02 inSinSmin (mmd
mim/min) throughout the entire tesl

More 1 3—Maintanimg the siram rae in 96,0 may require the use of a
suilable extermsometer system thal hes a calibraled range o record the
codine test and will noa be damaged by the fablure, Caation is advised since
contral prablems can occur if an exensometer dlips of behaves in an
unexpecied manmer.

Wi 1.2 If it has been established that the crosshead speed
remains constant within the tolerance above, the extensometer
and strain rate indicator may be used o set & strain rate of 005
£ 000 i AnAnin (mmdmmdmind alter yield strength determi-
nation. To prodect if from damage, the sensing element of the
extensomeler may be removed belore maximum force 15

reached,

Mome 1d—Even with constant crosshead speed. the siruin rate in the
specimen may still vary. Before maximum force it will be less than the
minminal rale due o the elasticty o the mochine amd grips and the
progressve elongation of the specimen. Afver meavimunm force 0 will be
greater than the pomingl e due 10 nonuniforn strin during necking,
Awallable experimenal evidence does pon justify the added complexing of
mainiainimg n consiang simin e theoughoa the post-yield singes of o
tEnsiom 1est,

00,2 When vield strength determination 15 nol required, an
extensomeler need nol be vsed, The rate of crosshead motion
shall be mamtained at (005 £ U0 ames the adjusted length of
the redvced porallel secuom, per minote throoghout the est,

0.6.3 When yield strength determinations are reguired, oh-
servations of force and extension during Ioading and through
yiehd are necessary. The tollowing three means of making these
cheervations are acceptable:

96,31 For specimens of nommal size and doctlicy, attoch om
extensometer 1o the reduced section.

WH3.2 When medals of limited ductility are tested attach the
extensometer 1o the specimen shoulders.

00,33 For miniature specimens, measure coupling or
crosshead separation o determine an approximate yield
strengih.

964 When the extensometer 15 attached 1o the reduced
sechion, a stron rate indicator or contraller shall be used 1w
mianmtan a rate of 0005 & 0002 inAnmin fmmdmmdmn
through the yielding ronge except within the elastic mange
where smaller strain rates are permissible,

Mo 1 5—=With comventional testimg machines, the simin mbe oflen
canmal be comrolled closely if the material vields in a relatively sudden
manner. In such Geses the speed comiml should be preset oo the rate which
experience shows will resull in the specified sirain rave at the loree
coresponding 1o the yield stress. This will usually be ata sirain roe which
will resule from a rate of crosshead motion of W03 tbmes che adjusied
lemgth of the reduced section, per minune,

Q65 When the extensometer is atiached to the specimen
showlders, vse the adjusted length of the reduced section to
calculate the setting of the strain-rate indicator or pacer during
vielding. Ciherwise the procedure 15 the same as that descnibed
ghove.

066 When the siock size requires use of specimens less
than 0,25 i, (6.4 mim} in diameter, the approximate (.2 percent
offsct yield strength may be determined from a record of
coupling or crosshead separation. In order o adjust for the
citension which occurs outside the reduced section., two
specimens must be tested, one with the standard reduced
section and the other, a shortened specimen, with similar grip
ends and shoulders but without fillets and reduced section. The
lntter necd only be tested to the force level required to vield the
former {see 100020

06,7 To allow for the elastic strain in the machine pars,
pull rods and grips, set the rate of crosshead motion during
vielding at or slightly higher than the upper limit of the
recomimended range, that is 00007 times the adjusied length of
the reduced section per minute. At strains cxceeding that
cormesponding to the yield strength of the material being tested,
apply the method of 9.6.2.

9.7 Recording Maxiomm Force—I0 an autographic recorder
off Torce amd extenson is vsed, continue the recording of Torce
alter the sensing element of the extensometer 1= removed, In
amy case observe the moximom force and record manually,
(See 11.2.3.)

QR Measuremenis aof Specimen After Test:

981 For messuning elongation, it the ends of the frscwred
specimen together corefully amd measure the distance berween
govge marks or the over-all length 1o the pearest 0.01 0. (0.3
mimp wl room lemperalure,

QK2 If any pant of the fraciure surface extends bevond the
middle half of the reduced section, the elongation value
obtained may not be representative of the material. In the case
of an acceptance test, if the elongation meets the minimum
requirements specified, no further testing is reguired; but if the
elongation is less than the specified mindimum the test may be
discarded and a retest made.
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0.8.3 For measuring reduction of area of specimens of
circular cross section, fit the ends of the fraciured specimen
together carefully and measure the minimum diameter 10 the
nearest LU in. 0.3 mm) af room femperature, 17 the fracture
crivas section is w0t round, make sufficient measurements o
establish the cross-sectional area at fracture, 1F the fracture
cocurs at a fillet or gauge mark the reduction of area may not
b represeniative of the material. In the case of an acceptance
test, if the reduction of arca mects the specified minimum, no
further testing is reguired, but it the reduction of arca is less
than the specificd minimum the test may be discarded and a
retest made.

1 Caleulations

11 Yield Strengih:
10,11 Unless otherwise specified determine the vield

strength repoded ot om offset of 0.2 % as described in Test
Methods ERERM.

Mome [i-—The asccurale measurement of propoctional limidl and offse
vield strength of 002 % or less s extremely difficult at elevabed
temperalumes, Even (bough the extensometer has the requimed aoouracy
arwl sensitivity duming moom-lemperatone calibralion, this s ool asarnce
that the strain measurements during the edevaled-emperature lension les]
will have equal accurscy, High wemperature at the anachmens points amd
exiensomeier ruls passing throwgh the fumnce packing will prohnbly
reduee the sccuracy signilicanily, Therefore, the determination of propos-
tiomal limit and offset viek] strengih of 0002 % or kess is niot recommended.

112 It the extensometer must be attached to the specimen
shoulders. buse the offset extension (inches or millimeters) on
the adjusted length of the reduced section, that is, (U2 tmes
the adjusted length of the reduced section for (0.2 percent offset
vield strength and comresponding values for other viekd
sirengths,

I3 TP coupling or crosshead separation are recorded
adjust the ohserved extension in the following two steps. First,
i compensate for machine clasticity, grip distortion and
shoulder sirain, reduce values for the sitandard specimen by the
values for the shoriened specimen (9.6.6) s comesponding
applicd forces, Second, treat this adjusted strain datum by the
method of W12, Report only yield strengths with offsets of
(.2 % or more and label these “approximate vield strength™
(see 11.1.7.1 - 11.1.7.3.)

10,2 Tensile Steenmpth—Calculate the tensile strength by
dividing the maximum force, during o west camied w frsciore,
by the omginal minimum cross-sectional aren of the redoced
section,

13 Flongation:

131 When the gauge length is morked on the reduced
section bhaving a nominally wniform cross-sectional area, the
elongation is equal v the gavge length after fracwre mines the
original gauge length, the difference expressed as o percentage
of the original gavge length. IF the gouge kength includes Glles,
shoulders, threads, eic., the change in gauge length s expressed
as a percentage of the adjusted length of the reduced section,

100L3.2 A method that can sometimes be wsed when there is
autographic recording of sirain up to the moment of fracture, is
i read the elongation as strain offset from the initial, linear,
Ioading line. This can be useful in the case of materials of very

low ductility, Since these valves are wsoally lower than those
measured from the broken specimen, the method of measure-
rment shall be siated with the resulis (see 10.1.7.5.)

Ih4 Reduction of Area—Reduction of area 15 egual to the
minimum cross-sectional area of the reduced section before
testing minus the minimum cross-sectional area of the redoced
section after testing, the difference expressed o o percentage of
the area belore wsting, Bedvction of area 15 reported only for
specimens of circular cross section (see 11.1.7.6.)

IS5 Rownding—Unless otherwise specified, for purposes of
determining complignee with specified limits, observed or
calculuted values shall be rounded as indicated below, in
accordance with the Rounding Method of Practice E29 as
Fiol losws:

Rounded Uinit for Obsered or

Charviily Mg Caliulated Yalua
Tienzila o Yiekd Sirength Mearesl 500 pai (3.5 MPa)
Elergation or Reduction ol Amna Haarsal 0.5 %

11. Report and Hecords

1.1 The following iformation shall be included i the
report, unless otherwise agreed upon between the customer and
supplier:

11.1.1 Beference to the standard wsed (ASTM E21)

11.1.2 Specimen identification,

11.1.3 Material identification (for cxample alloy, temper,
heat treatment(s), prodoct form and thickness or diameter).

11.1.4 Specimen tvpe (or example round, rectangular, Tull
cross section) and specimen reference (for example specimen
deawing, Test Methods EE/ERM).

11.1.5 Specified temperature and the magnitude and dura-
tion of all temperature overshoots discussed in 4.4 and 9.4.6,

I1.1.6 Speed of testing if different than that required in the
mgterial specification or that specified in 96,1,

11.1.7 Elevated temperature properties that are specified by
the material specification, These typically include, bt are not
limited o vield strength, tensile strength, elongation and
reduction of are.

11170 Yield strength and the method of caleulaton (for
example 0.2 % offset yield strength, 002 % offser vield
strength, upper vield sirength, see Test Methods ER/EEM;
approsimate viekd srength, see 103D

11.1.7.2 If struin was messured from the specimen
shoulders, or if strain wos not measured directly from the
specimen {for example from an extensometer that was attached
o grips or sdoplers), this =shall be staed oo Moot w the
varlues,

I1.1.7.3 When sirain was nod measured directly from the
specimen. the yield strength value shall be histed as approxi-
miate followed by the offset, for example “approximate vield
strength (offset = 0.2 %07 (=ee 10,130

11.1.7.4 Tensile strength.

11.1.7.5 Elongation, the method of measure (elongation
alver lracture or elongaton al froctore) and gavge length (for
example, 2 0. for rectangular specimens or 40 or 50 for
rounid

11.1.7.6 Reduction of area for specimens with circular cross
section.
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1118 Specification limits and disposition of each test result
peonformingfon-conforming), when required by customer,

1119 Location of fraciure, if ouiside of center half of gauge
length.

LD Test oF specimen anomalies, for example incorrect
test speed, failure in the grip threads, specimen machined our
of tolerance, magnitude of deviations from those specified in
1.6, nonstandard aimosphere and heating methods, and excep-
tions to required dimensional accuracy and axiality of loading.
If a replacement test is performed to replace an invalid result,
the reason fior replacement test result shall be maintained in the
records (see 11.2.5)

11.1.11 Identification of the individual who approved the
test of report.

11.1.12 Date of report approval.

11.2 The following information shall be maintained in the
records (in addition to the information in the report in 1110

11.2.1 Gouge length, distance between measurement points
on specimen shoulder (F vsed) and overall length (if used).

11.2.2 Measwred critical dimensions wsed to determine the
munimum cross-sectional area of the redouced section {for
examphe, diameter or width and thickness).

11,23 Sress, strain, force, maximum force, displocement,
indicated emperatune, tme dota, In cases where vield strength
messurements are nol required, see 96,2, o subset imcluding
stress, force, displacement, indicated temperature, and time
data may be recorded,

11.2.4 Speed of esting (for example, sirain rate or cross-
head speed),

1L25 IF a replacement test is performed o replace an
invalid result, the specimen identification for the invalid rest
amd reason for replacement shall be maintained in the records.

11.2.6 Eguipment identification, including testing machine,
cxtensometer, fumzce, thermocouple type and traceability,
laboratory test methods, etc.

1127 Time w amain specified wmperature and dose at
specified temperaune before lesting.

11,28 Identification of individual who performed the fest,

11,29 Date of tesr.

12, Precision and Bias

12.1 Precisien—An inter-laboratory test program” gave the
following valves for coefficients of vamaton Tor the most
commonly measured tensile properties:'"

Comlicient of Varalion, 5 Tensike Poperies a1 800 °F (316 °C)
Yiekd Ercmon
Gimogh sweeom o, e
ofast =02 % giamelens
CW %, 1.0 .0 a.n 4.6
CV g 14 8.1 B2 4.9
CV %, = repealabifly coalhcanl of variahon i parcant within & laBamlory.

CV %y = repoalabifly costiciecd ol warmalion in percan belwsan labomlore,

" Bwpporting dbia are available from ASTM Hesdguariers, Begoest BR-EI8-
1015,
" Eer Tumher anfommilios, se¢ Prctace E1TT amld Practice F&TI,
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Cosificient o Variation, % Terale Proparmies al 1900¢°F (383°C)

Miekd Elrigation
Tersiin Swangih gauge Raeduction of
Sirength g langth = 4 firoa
clfanl = (L2 % atars
OV %, 2 42 1) 2.4
GV %y a.5 75 188 45

W %, = repealabifly costcant of vanafon i parcent witin & labananey,

OV %p = repealabifly costhcien of varalion in paren] betwesn IaDonons,
12.1.1 The values shown are the averages from tests on four

Trequently tested metals ot two specified emperaunes, selected

o inelude most of the normal cange for eoch property Lizsed

above, When these matenals are compared, a large difference

in coefficient of vanation i= found, Therefone, the values above

showld nod be wsed w judge whether the difference berween
dupbicate testz of o specific matenal s lorger than expected.
The values are provided o allow potential users of this est
method o assess, in general ferms, s usefulness for a
proposed application.

12.2 Bias—The procedures in Test Methods E21 for mea-
suring ensile properties have no bias because these properies
can only be defined in terms of a fest method,

13, Kevwords

P50 elevated tempersture; elongaton; reduction of areas;
strain rales lensibe strength; yield strength

SUMMARY OF CHANGES

Comminge E28 has wdentified the location of selected changes 1o this standard since the last issue (E21 - 1T Iy

that may impact the use of this standard,

{1} Section 3—revised o add indicared remperatiire, specified
fempreraiiire, and temperaiire-easring sVSlen.

(2} Throughout—clarified temperature terminobogy o cleardy
describe “indicated” and “specified” temperaures, Added ref-
erences o “temperature-megsuring system” where nesded for
clarification,

{ ¥} Throughout—standardized units o conform with the H4
inch-pound wont designation, Changed fractions o egquivalent
decimal units,

{41 Sections 7, %, 10, and | 1— revised reponing and recording
requirements throwghour.

(5] Added Section 13, Keywaords,

(i) Section %4 4—clarified requirements for the lemperature
limits {indicated versus specified) after vield strength determi-
nation. Added note describing ressons for temperature differ-
ences caused by factors other than the heating apparatus.

(71 Sectiom | 2—Corrected values for coeffcient of varaton al
11 °F (593 *C})
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Standard Guide for

Designation: E1471 - 92 (Reapproved 2014)

Identification of Fibers, Fillers, and Core Materials in
Computerized Material Property Databases’

This standard 15 i=zsued under the fixed designation E1471; the pumber immediately follmme the designation andbcines the vear of
original adopiiom or, im the cirse of revissom, the year of lasi revision. A number in parentheses indicmes the year of lasi reappronal. &
sappereerpd epilon Ceb indicines an editormal change sanee the Fasl sevision or pEipproval,

1. Scope

1.1 This guide establishes the essential and desirable ele-
ments of data required for the identification in compurerized
material property databases of bers, fillers, and core materials
used in composite materials. A recommended format for entry
of these ficlds into 8 computerized database s provided.
Examples of the application of this guide are also included.

1.2 The recommended format described in this goide is
suggested for wse in recording data in a datahase, which is
different from contractural reporting of actual test resulis. The
laiter type of information s described in materials specifica-
tions shown in business transactions and is subject to agree-
ment between vendor and purchaser.

1.3 The materials covered by this guide include fibers, both
continuows and discontinuous, and fillers of various geometrics
which are vsed 85 reinforcements in composite materials, as
well as core materials used in sandwich composites, Cores may
be foam, honeycomb, or noturally ocourring materials such as
balsa wood. These materials are distinguished from bulk
materiils by the importance of their specialized peometnc
forms i their properties. This difference is reflected in the use
of geometry, along with chemiziry, a5 a pomary basis for
clossification, Mentificaton of composite maerals 15 dis-
cussed in Guide E1309,

2. Referenced Documents

2.1 ASTM Swarideards-

C274 Terminology of Structural Sandwich Constructions
D23 Terminology Relating 1o Textiles

DEES Terminology Belating io Plastics

DAETH Terminology for Composiie Materials

E130%9 Guide for Identification of Fiber-Reinforced

U Tl guidi 78 weder the peisadiction of ASTR Commities D on Cosagaosile
Blaeriake amd 52 the direct responsibility of Sybcommitiee D3RG oo Editorial and
Besouree Smandinds

Current edition approved Apl 1, 7004, Publishal Ageil 2004, Drigmally
approved in 1992 Last prevsows edilion approved in X0 = E147] - 92 (2008,
DO WLEAINE14T1-492R 14,

P For relerencal ASTM standande, wisi the ASTM wehsile, W WA, OF
ooncart ASTM Cusiomer Service &t service® asimeorg. For Annual Fock of ASTH
Sy voluse infomumion, refer o the standeed's Docusnent Sussnary pags o
this ASTM wehsite,

Polyimer-Matrix Composite Materials in Databases
El1443 Terminology Relating o Building and Accessing
Material and Chemical Databases (Withdrawn 200077

3. Terminology

L1 Defiitioms—Terminology D3ETE zhall be used where
applicable,

3.2 Definitions of Terms Specific to This Standard:

321 core, n—a generally, centrally located laver or com-
positc componeni of a sandwich construction, wsually low
density, which separates and stghilizes the facings and frans-
mits shear between them and provides most of the shear
rigidity of the construction (see Terminology C274).

322 exxeniial field, n—a teld in o record which must be
filled to meet the reguirements of o stated tvpe of dotabase (see
Terminology E1443).

3221 Discwssion—Fields are considered essential if they
are required o make a meaningful comparison of propeny data
from different sources, A comparison of data from different
sources may still be possible if essential information is omited,
hut the value of the comparison may be greatly reduced.

3235 fiber n—in fextilex, the general term for a fillamentary
material kaving a length at least ten times its nominal diameier.

324 field, n—an elementory unit of 8 record that may
contan o dota tem, o data aggregate, a pointer, or a link (see
E1443),

325 field nome, n—a name or code asociated with a field
amd wsed for identification (see Terminology E1443),

326 filler, p—a relatively inert material added to a plastic to
modify its sirength, permanence, working propertics, or other
qualities, or o lower cost (see Terminology DERES).

32T sfrand, r—in textite fibers, n nommally unbwisted
bundle of filaments,

328 walwe ser, n—an open listing of representative, accepl-
able smings which could be included in a particular field of a
record (see Terminobogy E1443),

TThe lex spproved versios of s histerical smndesd s relerenced on
WO aslm g,

Cioprpaget @ ASTH intsmabonal, 100 Barr Harbor Dewn, B0 Bloe CT0. Wiesd Gonehohockes, PR FRIZ-FR5E. Linted St
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4. Significance and Lse

4.1 This guide dehines the information which is considered
essential w uniguely describe a fiber, filler, or core matenal in
a computerized database, A format 15 recommended for placing
these dota o felds suitable for a computerized daabase,
Addional fields which are considered  desirable, but no
essential, ore also defined, The purpose 15 o lciliate eficient
storage and retrieval of the information with a computer and o
allow meaningful comparison of data from different sources,

4.2 Comparison of propery data from different sources will
b ot meaninglul of all the essential information defined by
the gurdelines is present, Companson may =il be possible if
essential information 15 omitted, but the value of the compari-
som may be preatly reduced,

4.5 While at this time there 15 no generally accepied
numbering system for these materials, analogous o those for
metals and alloyvs, a field for an identifying number {Material
Reference Mumber) 15 included shoubd such a system be
developed in the future,

4.4 This information should not be considered restrictive.
For example, o datsbase designer may find it useful to
aggregate several fields, such as the matenal and chemical
cluss fields, into & single feld. This may affect search strategics
and other datnbase operations. These considerntions are be-
vond the scope of this guide.

5, Guidelines

50 The following fields are recommended Tor identification
of fibers, fillers, and core materials vsed in composites, For
certain fields, lists of recommended entries are included,
Where possible, entries shoubd be chosen from these lisis,
However, these lisis should not be regarded as exhaustive,

5.2 Primary Mentifiers:

5.2.1 Material Reference Number—Identityving number or
code, if any, for the paticular material,

5.2.2 Class—Classification by form, either fiber, filler, or
core.

523 Subelass—Further subdivision by geometric  form
within the class. See Tuble 1 for list.

5.24 Chemical Familv—Classification of the material by s
generic chemical composition family. See Table 1 for lisi.

5.3 Commercial Specification:

551 Common Mame—Mame by which the material 15
knoam in the imdustry.

5532 Addinonal Name Information—Additional  informa-
tion on the name, such as chemical composition details on the
material.

5.3.3 Specification rganizarion—A company, indosiry,
government, national, regional, or infemational organization
issuing the specification; for example, ARTM.

5.3.4 Specification Number—The specification  number
within the organization referenced,

535 Specification Version—The year or revision code of
the specification,

5.5.6 Specificarion Designation—The designation used for
the material in the specification.

Copryig o AETRY s wiorad
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TABLE 1 Cless, Subclass, Chamical Family, and Forms for
Fibers, Fillers, and Core Materials

Mot | —These are lists. The inhle is nit imdended] 1o he read
horizoninlly,
Cleiss = e ] Chamical Family Fosmi
Fikar  continuous aramid o ar and of impnag-
disconfinuous, long  glass nated fow strand
dizconfinuocus, shom  silcan carbide pliod yarm
slapla alurninum axide yam roving
milled aAlurminum mat
witis ler bamon other (specéyd
puip athar |spadiy)
e {=pecity
Fillas parliculale calgipm carbonala [H
[RETEE] walin Gl Eprey
Feslkira dphera farium digids glhar [apaciy)
recdkera cylindar micA
cter {spacity) e
alhar {speoily]
Core  homeyoomb glass reinforoed hiack
Fioaami alurminum other [spaciy)
ot depecity) aramid rerforped
pakbneiny| chiords
Baksa woad
Dok reding
pokmalhacryimide
athar [epedaly)

54 Charaeterisies,

34,1 Densiy,

34,2 Cross-Seciion Tvpe—CGeometry of cross section of the ¢
material. See Table 2 for list, :

5.4.3 Dimension Parameter—MName of dimension character- |
istic of the materal; for example, diameter. Dimension
parameter, wnits, and value should be given for each charac-
teristic dimension. See Table 3 for list.

544 Diprension Valie—Mean or nominal numerical value
of the specified dimension in appropriate units.

54.5 Dimension Distribudion Parameler Type—MName of
the parameter used 1o charactenze the distribution of values for
the specified dimension, See Tuble 4 for list.

546 Dimension Distribasion Parameter Value—MNumerical
vilue of the distribution parameter for the specified dimension.
Units are assumed 1o be the same as those of the dimension
it

547 Dimension Disiribution Sample Size—The number of
samples Trom which the dimension distribution  parameter
virlue 15 determined,

55 Sinrrce:

551 Mannfucires

5532 Manwfactrer's Mentifcation—Code, part numbser, or
other identification wsed by the monufacwrer woadentily this
rmisterial,

553 Lov Number—Manufacturer’s reference for traceabil-
ity of this kot of material,

TABLE 2 Cross-Sectlon Types for Fibers, Fillers, and Core
Materials

Ciroular
Arctanguiar
Cal

Irmegyuiar

Other (zpecity)
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TABLE 3 Dimensbon Parameters for Fibers, Fillers, and Core

TABLE 6 Generic Format for ldentification of Fitera, Fillers, and

Matarials Cora Malerials
ook Rl Field Mams Value Sats or Units
o Py
1 Material relerence number alghanumana string
Thickness 2 "Class tinar, filer, o cone
Wall thickness 4 * Subclss See Tabis 1
Cell siza 4 * Chemical famiy number Saa Tabie 1
Parent open ol Commercal Spachicavon:
Danier 5 * Comon nams alghanumens string
Filarwanil count & Aol name inlonmation alghanumens slring
Flbar ylakd 7 Speccation organization alghanumarie siring
Dehear {speacity) A Speciication numbar alphanumans siring
9 Spacication version alphanumarns giring
10 Spechication dasignation alghanumanc siring
TABLE 4 Dimension Distribution Paramatars for Fibers, Fillers, Charnctiriptia
and Core Materials i C_ry ghr. flain.y
12 Cross-sachion typo Seo Tabio 2
Srardarnd daviatian 13 * Dimension paramesser™ See Tahls 3
Range {+=] 14 * Dimenson value flaating poir
Coetcien of varaton (%] 1% Cimension dizstrbafion paameter™ Sap Table 4
Other {=pecity) 18 Cimenaion dislsbiion paameler vabss [Kaakeg poinl
17 Cimenaion dislsbson inlagar

554 Dare of Monfechre—YY Y Y MMDID,

5.0 Process Desoriplors:

560 Process Conditions—Conditions under which the ma-
teral was produced. (This relers o producton of the primary
form of the material; for exomple, fber. IT a secondary form
such as fabre or brood s actually rested, is processing should
be described according o Guide E1308,)

5.6.2 Surfoce Trevimient Type—Type of process used o
modify the surface chemistry, See Table 5 for list,

5.0.3 Swfuce Tregtmient Detafl—Details of the surface
rreatment, including time, emperature, pressure, and
environment, if applicable.

5.7 Bample Formati—The format in Table & identifies, with
an asterisk (%), the essential information for computerized data
retrieval as defined in 4.2, There are three coluwinns of infor-
mation:

5.7.01 Field Numilrer—A reference number for ease of deal-
ing with the individual fields within this format guideline. 1
has no permanent value and does not become part of the
datahise itself.

TABLE 5 Surface Trealment Types for Fibers, Fillers, and Core
; Materials

Chesmiazal (eniaion
Plasma alching
Arhasion promaing
Sizing
Anli-comosion
Firish fron
Lubericant

Felease realment
Chher [specikyd)
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sampla siza

Souca:

18 Manifachmar

14 Manifachunars e hoadon

20 Lot mumbar

21 Cate ol manulachrn
Procass Mstory:

22 Process condtions

23 Suisce Iealrmen Iyps

24 Sutsce iealmeard dalail

Rlghanumans gring
alphanumeno string
alphanumena siring
YT RIIO0

alghanumenc string
Sea Table 5

alghanumanc sining

“ Field numbsers ars for mformation only.

U Dimension parameler and value should be geen for sach relevant dimersian.

Typsd is esaanlial rdormalion il value is ghan

& For pach dimersion in which disirimion width & relavant, Fasmmalar is aasenial

it parametar valua is ghan

" Dencias essaniial information

3.7.2 Field Nome aud Description—The complete name of
the field, descriptive of the element of information that would
be included in this ficld of the database.

573 Value Sets or Units—A listing of the types of infor-
ration that would ke included in the field or, in the case of
propertics or other nomeric fields, the units in which the
numbers are expressed. Valwe sets are representative sets,
listing somple (but not necessanly all accepiable) inpuis to the
field.

5.7.4 Examples of the application of this guide o fibers,
fillers, and cores are included in Tables 7-49. Only those helds
approprigte o the particular material form showld be wsed.

6. Keywords

6.1 compuienzation; core materal: Aber; filler; moatenals
databases; material identification
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TABLE 7 Example—ldentilication of a Fibrows Reinforcement

TABLE 8 Example—bsentification of Fillar

Fiadal

Fiakd

Mumbar Fiedd Mlame Walue P— Field Mame Vakue
Frimany ddaniifars: Primary ldanifers,
1 Malenal relerence rasmbsr I bo assgnod 1 Maleral relensrco nombar o be assgrod
- Maieral class libar 2 Class filiar
3 Maienal subdass conlinuaus k! Subchss particulain
4 Chemical tamiy carbon q Chermical family cakium carsongs
Commeroial Specifoation: Commavoan’' Specicahon:
& Common name 154 ] Cormmion name caldum carbangie
[ Adddmional rars Fdanmalion PAM-Bansd i Aidditeral rorne inlonmation A0 3 % max; aced
T Spacifcalion organisaion Ailpancd Compoailas nagufien 3 % e
Cam T Spacilication Onpanizaton Taxas Compoaitas, Ino
[ Epacification rambar G457 A Spacificaton numbar TCE5-H54
] Spacification warsion Releaza 1.2 a Spaclication werron Rawigion 80-2
I Spocilication designation Typa B 10 Speclication designation Filar 3
Chaaoiensfios: Chamclonsics:
11 Donsky 1.72 g/on™ |LDEZ Ibin.¥) 11 Dersity 271 giom’ (00978 b
12 Crozs-secton typss ciroular 12 Cross-seclion typa ireguiar
13 Dimenson parametes diameler 13 Cimension parameiar medan iz
14 Dimenson value 0145 mm (00087 ind) 14 Cimension valus 23 um
1 [HfnangaGn paramaes Famanl &Gt 15 Dimenaie dislrbafion paamsles alandars desiglcn
14 Dhrnanesn walus 12 00 18 Cirnanaion distebulion pammeler vabss 1.2 pm
15 Drrmanean dalibulion paramalar il apphcabs 17 DCirmenaion dislrbolion sampla dips =]
16 Dimangain dalibution paramalar valps nol appicalis Sourde
17 Dimangion disiibution sampla siza not agpicable 18 Manifachmar Caoigia markia
Saume, 18 Manifachrars ko on
12 Manulaciuras Horoules, o, 20 Liot mumbar GIE2d
12 Manulaciuress idantilicaban MG 13K | Dotz ol manulachrn LI
20 Lot rasmitsar EEZT-31 Fraoess Hislans
=4 Date of manfacturs 1584 1204 ap Process typs LN
Process Hstory: 23 Process pondtions LT
= Process condlions unknown 24 Surface freatmerd hype rcne
=3 Suiface raalment hps chamical axidalon
24 Suiface raalmeant dalal unthnigwr

A Bagsiered trademark of Hercules, Inc
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TABLE 8 Example—Iidentification of 8 Core Malerial

Fiaki

Humt Fasid Mams Valus
Primary Manbiers:
1 Mlaienal reterenos numbar I be assignod
2 Clss oane
3 Bubclass honayoama
q Chemical family aramd
Commevoin' Specicalbion:
§  Common rame nomex” aramid
honayoomb
B Additional name mfcemation phendic coated
7 Specification crganization Aircraft, Inc.
] Specification mombes 142ET
a Speecilicalion vaniion crgingl isaue
10 St licalion gesignation Qinjaris HC
Charailanaics.:

11 Dangiy D.045 giom® |1, T3E-3
Ibdin 7}
12 Cross-ehdion iype ractarcdar
13 Dimension paramaler thickness
14 Dimnsion walua 12 mm (0.5 in.]
Lk Dimenzion parameler cel size
4 Dimenzion walus LN mm (0125 in}
18 Dimenzion distribulion parameiar not apphocabls
18 Diranion cialibulion paramelar valua
Sovmde
17 Manulpoiunr Ham
18 Manulaciumds ianlificalion HIRH 10 (1) 3 paf
18 Laoit i simabsar A
a0 Dala of manufacting 1 BBE0GEn
Froceas Hisan:
M Prooess condiions unknowm
22 Buriace reaiman bype impregrated
23 Suriaca neaimant detall phanclic msin dip

* Aagissernd iradamank of Hascal, Inc

ASTH Wdarmahnnmal fakag Ao poailon rmenaciing K valdiy of &y palan] rgive aseamed it comrmscion sl dny Bam il
i A slanciand, Liadrs of e Sterclasy gre aapviassly schised fhal dadaminalion af he vaholly of sy auch pakand aghle, and e rok
af infringemeed of such igts, a8 el Meir onn responsdiN:

Thvia edaiclang 5 sdacy i v & ey Bona by e respordidue e commiiies Grvd must e rawsied sy g paan 4md
W e e, glhar redpeiead O wattulanet, Voo corirevs A imalad ailer fov reuiiion of e alanaand or fov eckinonal alandank
ang ghaikd ha addreasad 1 AST [emalona’ Hesdquatans. Youwr cammants will receiie el conademban al 4 masfing af M
respansie fechnioa' commilios, wivo’ you may attang. i yow hee i oo commants hawve aal iecoived a fair eanng yoo sihoud
maks poar WEns ANowT 80 Me ASTM Commamos on Stancads, af i adaness shown holow:

This slandan i@ capprightad by ASTAL Inmamational, 100 Barr Hanbor Dviva, PO Sow G700, Waal Conghahaoken, P4 106282955,
Umilag Stales, indevidaal mpninis (sngis or mohphe copias) of this siandard may be cbdaned by conmoing ASTH af the above
agdaress of @ 510-832.9585 (phone) &ST0-832.@555 (fax), o mﬂ'ﬂs&'ﬂm‘g fa-mahy; or mrough the ASTM wobsile
[wawasm.ogl. Pernission fpis o phofooopy the standas’ may also be ssooved’ from e ASTH websile (wincastmom
COPYRIGHT.



