NOTICE: This standard has either been superseded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

QHny) Designation: D 4975 — 96a

Standard Test Methods for
Single-Filament Tire Bead Wire Made from Steel *

This standard is issued under the fixed designation D 4975; 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 epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope 3. Terminology

1.1 These test methods cover testing of single-filament steel 3.1 Definitions:
wires that are components of tire beads used in the manufacture3.1.1 breaking force n—the maximum force applied to a
of pneumatic tires. By agreement, these test methods may leaterial carried to rupture.
applied to similar filaments used for reinforcing other rubber 3.1.2 percent elongationn—the increase in length of a

products. specimen expressed as a percentage of the original length.
1.2 These test methods describe test procedures only and da3.1.3 tire bead n—that part of a tire that comes in contact
not establish specifications and tolerances. with the rim and that is shaped to secure the tire to the rim.

1.3 These test methods are written in Sl units. The inch- 3.1.4 tire bead wire n—a monofilament steel wire with a
pound units which are provided are not necessarily exaamnetallic coating, usually bronze, used in forming a tire bead.
equivalents of the Sl units. Either system of units may be used 3.1.5 torsion resistancen—in tire bead wire the number of
in these test methods. In case of referee decisions the Sl unitsrns of twist in a short length of wire that causes rupture.

will prevail. 3.1.6 yield strength n—the stress at which a material
1.4 These test methods cover the determination of thexhibits a specified limiting deviation from the proportionality
mechanical properties listed below: of stress to strain.

1.5 This standard does not purport to address all of the 3.1.6.1Discussior—It is customary in this instance to
safety problems, if any, associated with its use. It is theexpress the deviation in terms of strain and to determine yield
responsibility of the user of this standard to establish appro-strength by the offset method where a strain of 0.2 % is
priate safety and health practices and determine the applicaspecified (see 10.9.1).

bility of regulatory limitations prior to use. 3.1.7 For definitions of other textile terms, refer to Termi-
Property Section nology D 123.
Breaking Force (Strength) 7-13 4. Summary of Test Methods
Yield Strength 7-13 . . . .
Elongation 7-13 4.1 A summary of the directions prescribed for the determi-
Torsion Resistance 14-20 nation of specific properties of tire bead wire is stated in the
Diameter (Gage) 21-27

appropriate sections of the specific test methods that follow.
2. Referenced Documents

2.1 ASTM Standards:
A 370 Test Methods and Definitions for Mechanical Testing

5. Significance and Use
5.1 The procedures for the determination of properties of

of Steel Products single-filament bead wire ma(_je from steel are c_onsidered
D 76 Specification for Tensile Testing Machines for Tex- satlsfactory for acceptance testing of commercial shlpments of
tiles® this product since the procedures are the best available and
D 123 Terminology Relating to Textilés have been used extenSIV_er n the_tr_ade. . .
D 2969 Test Method for Steel Tire Cofds 5.1.1 In case of a dispute arising from differences in

E 6 Terminology Relating to Methods of Mechanical Test- reported tE?St results when using _these test methods for accep-
ing* tance testing of commercial shipments, the purchaser and

E 558 Test Method for Torsion Testing of Wire _suppller ;hquld cqnduct comparatn{e tests to dgtermme if there
is a statistical bias between their laboratories. Competent
statistical assistance is recommended for the investigation of

1 These test methods are under the jurisdiction of ASTM Committee D-13 onbi@S. As a minimum, the two parties should take a group of test

Textiles and are the direct responsibility of Subcommittee D13.19 on Tire Cord angpecimens which are as homogeneous as possible and which

Fabrics. _ are from a lot of material of the type in question. The test
Current edition approved Aug. and Oct. 10, 1996. Published December 1997, . th hould b d | . di | b
Originally published as D 4975 — 89. Last previous edition D 4975 — 93. specimens then shou e ranaomly assigned in equal numbers
2 Annual Book of ASTM Standardsol 01.03. to each laboratory for testing. The average results from the two

#Annual Book of ASTM Standardebl 07.01. laboratories should be compared using Studettsst for

4 Annual Book of ASTM Standardgol 03.01.
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unpaired data and an acceptable probability level chosen by theamputing equipment which may be programmed to calculate
two parties before testing is begun. If a bias is found, either itend print the results for each of these desired properties.
cause must be determined and corrected or the purchaser aBdcause of the variety of electronic equipment available and
the supplier must agree to interpret future test results in théhe various possibilities for recording test data, use of this type
light of the known bias. of equipment is not covered in this test method.

9.3 Grips, of such design that failure of the specimen does

6. Sampling not occur at the gripping point, and slippage of the specimen
6.1 Lot Sample-As a lot sample for acceptance testing, within the jaws (grips) is prevented.

take at random the number of reels, coils, spools, or other

shipping units of wire directed in an applicable material10. Procedure

specification or other agreement between the purchaser and thejp.1 Thermally age the specimen by placing it in a suitable
sgppller. Con3|dgr reels, c0|ls_, spoolls, or other shipping units ofyen fo 1 h at 150°C (300°FF Allow specimens to cool to
wire to be the primary sampling units. room temperature before testing.

Note 1—A realistic specification or other agreement between the 10.2 Selec_t the proper force _Sca|e range on the tensile
purchaser and the supplier requires taking into account the variabiligjesting machine based on the estimated breaking force of the
between and within primary sampling units so as to provide a samplingpecimen being tested.
plan which at the specified level of the property of interest has a 10.3 Adjust the distance between the grips of the testing
meaningful producer’s risk, acceptable quality level, and desired limitingy 5 chine nip to nip, to a gage length of 250 mm (10 in.).
quality level. . . o 10.4 Secure the specimen in the upper grip sufficiently to

6.2 Laboratory Sample-Use the primary sampling units in prevent slippage during testing. While keeping the specimen
the lot sample as a laboratory sample. straight and taut, place and secure the other end in the lower

6.3 Test SpecimensFor each test procedure, take the grip.
number of lengths of tire bead wire of the specified lengths 10.5 Apply a force b1 N (0.2 Ibf) on the clamped specimen
from each laboratory sample as directed in the test procedurg; take out any residual slack before initiating the test. This will

BREAKING FORCE, YIELD STRENGTH, AND Egncsonsidered the zero reference point for elongation calcula-
ELONGATION : ) : .

10.6 After setting the cross head speed at 25 mm (1 in.)/min

7. Summary of Test Method and recorder chart speed at 250 mm (10 in.)/min, start the

7.1 The two ends of a Specimen are C|amped in a tens”@sting machine and record the force-extension curve gener-
testing machine; an increasing force is applied until theated.
specimen breaks. The change in force is measured versus thel0.6.1 If the specimen fractures at or within 5 mm (0.2 in.)
increase in separation of the specimen clamps to form &f the gripping point, discard the result and test another
force-extension curve. Breaking force is read directly from thespecimen. If such jaw breaks continue to occur, insert a jaw
curve and is expressed in newtons (pounds-force). Percelifer such as an abrasive cloth between the gripping surface
elongation at break is the extension at break divided by thénd the specimen in a manner so that the liner extends beyond
original specimen lengthx 100. The yield strength, the inter- the grip edge where it comes in contact with the specimen.
section of the force-extension curve with a line at 0.2 % offset, 10.7 Conduct this test procedure on two specimens from
is read from the force-extension curve and is expressed ifach laboratory sampling unit.

newtons (pounds-force). 10.8 Elongation, the increase in gage length of a terysi_le
o specimen, is usually expressed as a percentage of the original
8. Significance and Use gage length and can be determined from the force-extension

8.1 The load-bearing ability of a reinforced rubber productcurve.
such as a tire bead is related to the strength of the single- 10.8.1 When a greater degree of accuracy is required in the
filament wire used as the reinforcing material. The breakingletermination of elongation, an extensometer can be attached
force and yield strength of tire bead wire is used in engineeringo the specimen.
calculations when designing this type of reinforced product. 10.9 Yield strength is the stress at which a material exhibits
8.2 Elongation of tire bead wire is taken into considerationa specified limiting deviation from the proportionality of stress
in the design and engineering of tire beads because of its effetd strain. Determine the yield strength by the 0.2 % offset
on uniformity and dimensional stability during service. method.
9. Apparatus 10.9.1 On the force-extension curve (Fig. 1)_ _that has been
' generated (see 10.6) lay @fmequal to the specified value of
9.1 Tensile Testing MachineCRE (Constant-Rate-of- the offset (0.2 % elongation); dramn parallel to OA and
Extension) tensile testing machine of such capacity that thgycater. This intersection ofnnwith the force-extension curve

maximum force required to fracture the wire shall not eXCGeQ:orresponds to forcR which is the yield strength. Should the
90 % nor be of less than 10 % of the selected force measur¢orce-extension curve exhibit an initial nonlinear portion,

ment range. The specifications and methods of calibration and
verification shall conform to Specification D 76.

9-_2 In Som_e Iaboratorles, the O.Utpu'[ of CR.E type Of_ tensile s gjitable electric ovens are manufactured by Blue M Electric Company, Blue
testing machine is connected with electronic recording angsland, IL 60406.
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Breaking force 15N

Yield strength

0.965-mm diameter wire 15N

1.295-mm diameter wire 40 N
R Elongation 0.4 %

Materials were grouped by size for yield strength determi-
nations due to the differences calculated.

13.1.1 The magnitude of the differences is likely to be
affected adversely by different circumstances. The true values
of breaking force, elongation, and yield strength can be defined
only in terms of specific test methods. Within this limitation,
the procedures in this test method for determining these
properties have no known bias. Paragraphs 13.2-13.4 explain
the basis for this summary and for evaluations made under
other conditions.

13.2 Interlaboratory Test Data—An interlaboratory test was
run in 1990 in which randomly drawn samples of four

Force

0=« ~>|m - Extension materials were tested in 13 laboratories. Each laboratory used
Om = Specified Offset two operators, each of whom tested two specimens of each
FIG. 1 Force-Extension Curve for Determination of Yield material on two separate days.

Strength by the Offset Method
Note 2—The bead wire products used in the interlaboratory evaluation
were of the following diameter and strength levels:

extrapolate from the straight line portion to the base line. This Material Diameter Strength
intersection is poinO used in this section. 1 0.965 mm regular
2 0.965 mm high
11. Calculation i 1;532 m Le}gﬁlar
11.1 Calculate the average breaking force of the laboratory 13.3 Precision—For the property of interest, two averages
sample to the neareS N (1 Ibf). of observed values should be considered significantly different

11.2 Calculate the elongation to rupture from the force-at the 95 % probability level if the difference equals or exceeds
extension curve to the nearest 0.1 %. Should the forcethe critical differences given in Table 1.
ﬁéﬁﬂi‘gg;:;’vﬁt?ﬁ:blgi?ol:louf tlhneO(r;]LIJI?\/eea'zopt?]rg%r;sixlti;ago'll'?]tii Note 3—The tabulated values of the critical differences should be

9 P ) considered to be a general statement, particularly with respect to between

intersection is the point of origin for the elongation determi-japoratory precision. Before a meaningful statement can be made con-
nation. The extension from this point to the force at the pointerning any two specific laboratories, the amount of statistical bias, if any,

of rupture is the total elongation. between them must be established, with each comparison being based on
11.3 Calculate the average yield strength of each laboratorfgcent data obtained on specimens taken from a lot of material of the type
sample as directed in 10.9.1 to the neafesl (1 Ibf) eing evaluated so as to be as nearly homogeneous as possible and then
o ’ assigned randomly in equal numbers to each of the laboratories.
12. Report 13.4 Bias—The procedures in this test method for measur-

ing breaking force, elongation, and yield strength have no

Mltzhi dSt[a)tzgt?gt (tjhe tgzts ;/r\zere pterfprlmed andIl‘:Ef[:te? :jn Te%ﬁown bias because the value of these properties can be
ethods , describe the material or product tested, angefineq only in terms of a test method.

report the following:
12.1.1 The test results of each specimen and the laboratory TORSION RESISTANCE
sample average. Calculate and report any other data agreed1a. Summary of Test Method

between the purchaser and the supplier, 14.1 A single-filament of wire is tested in torsion by either

12.1.2 Date of test, _ ~holding one end of the wire fixed while rotating the other or by
12.1.3 Type of tensile test machine and rate of extensiontating both ends in opposite directions at the same time until
and fracture occurs.

12.1.4 Any deviation from the standard test procedure. 15. Significance and Use

13. Precision and Bias 15.1 Complex stress and strain conditions, sensitive to

) variations in materials, occur in a wire specimen during torsion
13.1 Summary-In comparing two averages of two obser- E

. X : >~ festing. The torsion test is a useful tool in assessing wire
vatlons, the.dlfferences should not exceed the following crlt!ca uctility under torsional loading. Defective wire lowers torsion
differences in 95 out of 100 cases when all of the observationsgistance.
are taken by the same well-trained operator using the same
piece of test equipment and specimens randomly drawn fromk6. Apparatus

the same sample of material and tested on the same day: 16.1 Torsion Test Machinean automated drive apparatus
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