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Standard Test Method for
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Failure in Sewn Seams of Woven Apparel Fabrics
This standard is issued under the fixed designation D 1683; 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 epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope D 123 Terminology Relating to Textiles

1.1 This test method measures the sewn seam strength inD 434 Test Method for Resistance to Slippage of Yarns in

woven fabrics by applying a force perpendicular to the sewn _ Woven Fabrics Using a Standard Seam _
seams. D 1776 Practice for Conditioning Textiles for Testing and

Testing Textiles
Note 1—The grab test procedure in Test Method D 5034 shall be used [ 5034 Test Method for Breaking Strength and Elongation
to determine any characteristic in fabric that can affect the measurement of of Textile Fabrics (Grab Test)

sewn seam S_trength' ) ) ) D 6193 Practice for Stitches and Seams
1.1.1 This test method is applicable to sewn seams obtained

from a previously sewn article or seams sewn with fabric3. Terminology

samples using either a specific seam assembly (see Table 1), 013 1 Definitions:

production seam assemblies. _ 3.1.1 needle damagen—in sewn fabrics the partial or
1.2 This test method is used when a breaking force t@omplete yarn severance or fiber fusing caused by a needle

rupture, a minimum elongation, or both are required topassing through a fabric during sewing.

determine the sewn seam strength, seam slippage, or seamg 1.2 seam allowanca—in sewn fabricsthe distance from

integrity of a particular fabric for a specified end use. the edge of a fabric to the parallel stitch line furthest from that
Note 2—This test method is used in conjunction with Test Method €dg€- _ _

D 5034, which is used to measure breaking force and elongation of textile 3.1.3 seam assemblyr—the composite structure obtained

fabrics. Sewn seams in woven fabrics can fail due to rupture, slippage, avhen fabric(s) are joined by means of a seam.

any combination thereof. Rupture can be further categorized as failure or 3,1.3.1 Discussior—A seam assembly may be described in

fabric, or sewing thread, or seam slippage. terms of fabric orientation, seam direction, seam type, stitch
1.3 This test method does not predict actual wear perfortype, seam allowance, sewing thread tex number(s) and type(s)
mance of a seam. stitch density, stitch gage, and rows of stitching.

1.4 The values stated in either acceptable metric units (SI) 3.1.4 seam efficiengyn—in sewn fabrics the ratio, ex-
or in other units shall be regarded separately as standard. Tipeessed as a percentage, of the breaking force required to
values expressed in each system may not be exact equivalentgpture a sewn seam to that required to rupture the fabric.
therefore each system must be used independently of the other,3.1.5 seam engineering—in sewn fabricsthe procedures
without combining values in any way. used to select a specific combination of sewing thread, stitch
1.5 This standard does not purport to address all of thetype, seam type, and stitch density to achieve the maximum
safety concerns, if any, associated with its use. It is thesewn seam strength for a particular fabric type.
responsibility of the user of this standard to establish appro- 3.1.6 seam failure n—in sewn fabricsthat point at which
priate safety and health practices and determine the applicaan external forc€1) ruptures the sewing threa(?) ruptures

bility of regulatory limitations prior to use. the fabric,(3) causes excessive yarn slippage adjacent to the
stitches, on(4) causes any combination of these unacceptable
2. Referenced Documents conditions.
2.1 ASTM Standards? 3.1.6.1 Discussior—Despite the lack of rupture, excessive

D 76 Specification for Tensile Testing Machines for Textilesseam slippage will either significantly reduce seam efficiency,
or, result in an unsightly appearance thus creating seam failure.

) ) o ) ) 3.1.7 seam slippagen—in sewn fabricsa mode of failure
1 This test method is under the jurisdiction of ASTM Committee D13 on Textiles .

and is the direct responsibility of Subcommittee D13.54 on Subassemblies. n pmduc“o_” Seams' . . .
Current edition approved March 1, 2004. Published April 2004, Originally ~ 3.1.7.1 Discussior—Shown as a transverse ratio of junction

approved in 1990. Discontinued in 1999 and reinstated in 2004 as D 1683-04. strength to fabric strength including the ratio of elongation of
2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or. : : ; : . .

contact ASTM Customer Service at service@astm.org.Afoual Book of ASTM fabric to the ratio .Of elongatlon at the JunCt.Ion' .Seam sllppage,

Standards/olume information, refer to the standard’s Document Summary page ofPCCUrS when fabric yarns parallel to the stitch line move away

the ASTM website.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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TABLE 1 Standard/Default Seam Assembly Specification

Fabric: High Density Warp and Filling Yarn Construction made of Fine Count Yarns

Mass up to 270 g/m? (8 ozlyd?) over 270 g/m? (8 ozlyd?)
Seam allowance 13 mm (0.5 in.) 16 mm (0.625 in.)
Needle:
Size Metric 90 (0.036 in.) Metric 110 (0.044 in.)
Finish chrome chrome
Point thin ball (No.1/No. 23) medium ball (No. 23/No. 43)
Sewing thread size:
Cotton Tex 35 Tex 70
Polyester-core Tex 40 Tex 60
Seam Type Ssa-1 Ssa-1
Stitch Type 301 301

Stitch Density

4.7 *= > stitches per centimetre
(12 *= ¥ stitches per inch)

3.1 * ¥ stitches per centimetre
(8 = % stitches per inch)

Fabric: Medium Density Warp and Filling Yarn Construction made of Fine to Medium Count Yarns

Mass up to 270 g/m? (8 ozlyd?) over 270 g/m? (8 ozlyd?)
Seam Allowance 25 mm (1 in.) 25 mm (1 in.)
Needle:
Size Metric 110 (0.044 in.) Metric 140 (0.054 in.)
Finish chrome chrome
Point medium ball (No. 43/No. 44) medium ball (No. 43/No. 44)
Sewing Thread:
Cotton Tex 70 Tex 105
Polyester-core Tex 60 Tex 90
Seam type SSn-2 SSn-2
Stitch type 301 301

Stitch density

4.7 *= V> stitches per centimetre
(12 = ¥> stitches per inch)

3.1 + Y% stitches per centimetre
(8 = ¥ stitches per inch)

Fabric: Low Density Warp and Filling Yarn Construction made of Medium to Heavy Count Yarns

Mass up to 270 g/m? (8 ozlyd?) over 270 g/m? (8 ozlyd?)
Seam allowance 40 mm (1.5in.) 40 mm (1.5 in.)
Needle:
Size Metric 110 (0.044 in.) Metric 140 (0.054 in.)
Finish chrome chrome
Point medium ball (No. 44) heavy ball (No. 45)
Sewing thread size:
Cotton Tex 70 Tex 105
Polyester-core Tex 60 Tex 90
Seam type SSd-2 SSd-2
Stitch type 401 401

Stitch density

4.7 + Y stitches per centimetre
(12 * Y2 stitches per inch)

3.1 * ¥ stitches per centimetre
(8 = % stitches per inch)

A A complete description of seam types and stitch types can be found in Practice D 6193.

from the seam. Itis caused by the yarns in the fabric pulling out 3.1.12 standard seamn—a seam assembly which uses a
from the stitch line, and manifests itself as a gaping openingspecific seam type for a designated fabric having specific
Any movement of the warp and weft yarns away from a seanweight, density and construction, as shown in Table 1.
line under transverse stresses, which exacerbate the potential3.1.13 stitch n—in sewn seamshe repeated unit formed by
damage. (Segarn slip_page) _ _ the sewing thread(s) in the production of seams.
~ 3.1.8 seam typen—in sewn fabricsan alphanumeric des- 3.1 14 stitch density n—in sewn fabrics the number of
ignation relating to the essential characteristics of fabricstitches per unit length in one row of stitching.
positioning and rows of stitching in a specified sewn fabric 31 15 gtitch gage n—in sewn fabrics the perpendicular
Se?T-B Lot on_The first two letters of the desianati distance between adjacent parallel rows of stitching.
0.1 DISCUSSIOR—TNe NSt tWo 1GHeTs of the designation 3 1 16 stitch typen—a numerical designation relating to the
show seam type; the third and subsequent letters specify a . L . . .
X ) . ] . C gssential characteristics of the interlacing of sewing thread(s)
particular mating alignment; the number designation |nd|cate|sn a specified stitch
the number of rows of stitches. 3 126 1Di - Stitch q ibed in Practi
3.1.9 sewn seamn—in sewn fabrics a juncture at which -1.16.1 Discussior—Stitch types are described in Practice

two or more planar structures such as textile fabrics, are joineQ 6193. ) ) )

by sewing, usually near the edge. 3.1.17 yarn slippage n—a mode of failure of fabrics when
3.1.10 sewn seam strengtin—in sewn fabrics, the maxi- SEWN using a stanFiard Seam.

mum resistance to rupture of the junction formed by stitching 3.1.17.1Discussior—The displacement of one or more

together two or more planar structures. fabric yarns from the original position(s) so as to cause
3.1.11 slippage n—in sewn fabricsthe displacement of one differences in alignment and spacing of both yarns.

or more fabric yarns from their original position, so as to cause 3.2 For definitions of other textile terms used in this test

differences in alignment, spacing or both. method, refer to Terminology D 123.
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4. Summary of Test Method 5.6 This test method can be used to determine when the
4.1 This test method can also be used to measure seadfWn seam is affected by seam slippage. While the ultimate

slippage by subtracting the elongation of the fabric from that offOnsequence of this phenomenon is rupture, seam slippage
the fabric with a seam in it. greater than either the values stated in customer specifications,
or as agreed upon by purchaser/supplier may severely reduce

th:.ge;—rze applied force is longitudinal and perpendicular tothe integrity such that the product cannot be used for its

. . . . intended purpose. (An example of a commonly used seam
4.2.1 Aforce is applied until seam failure occurs. slippage value is 6 mm [0.25 in.]).

5. Significance and Use 6. Apparatus

5.1 This test method can also be used to determine either the6.1 Tensile Testing Machinas used in Test Method D 5034
sewn seam strength of textiles or the efficiency of a seangonforming to Specification D 76, and preferably a constant-
assembly with any given fabric. Additionally, the seam rate-of-extension (CRE) type of machine capable of jaw
strengths of different fabrics can be compared directly by usingeparation rate of 30% 10 mm/min (12.0= 0.5 in./min) and
one of the standard seam assemblies specified in Table an adequate pen or interfaced computer response to record the
Because current information about laboratory precision igorce-extension curve. When a CRE type of machine is not
incomplete, comparative tests may be advisable. used, a constant-rate-of traverse (CRT) type of machine. (See

5.1.1 In case of dispute arising from differences in reportedNote 4.)
test results when using this test method for acceptance testing 4 i1 cases of dispute a constant-rate-of-extension (CRE) type

of commercial shipment;, the purchaser a_nd _the SuDP"%achine should be used to referee testing. Because of the biases between
should perform comparative tests to determine if there is festresults for these types of tensile testing machine, report the name, type
statistical bias between their laboratories. Competent statisticahd date of calibration of the machine used.)

assistance is recommended for the investigation of bias. As ag 1 1 At |east one clamp should be supported by a free
minimum, the two parties should take a group of test speci
mens from the same lot of fabric to be evaluated, which utilize,| - 1o of the fabric.

a like seam assembly (or standard seam assembly). The €Sl 1 5 Back Jaws25 mm (1 in.), parallel to direction of force

specimens should then be randomly assigned in equal numbe‘iﬁplication by not less than 50 mm (2 in.) perpendicular to
to each laboratory for testing. If a bias is found, either its causg

. irection of force application. (See Note 5.
must be determined and corrected, or the purchaser and PR ( )

supplier must agree to interpret future test results in light of the Note 5—Front (or top) faces measuring 25 by 50 mm (1.0 by 2.0 in.)
known bias. will not necessarily give the same value as 25 by 25 mm (1.0 by 1.0 in.)

. . . faces. For many materials, the former are preferable because of the larger
5.2 This test method determines the seam efficiency of %ripping area which tends to reduce slippage. While both sizes of gripping

Spegified seam a§sembly With' each fabric. Because seaflrface are permitted, the face sizes used must be the same for all samples
efficiency varies with each fabric, one of the standard seanin the test and must be recorded in the report.
assemblies, as noted in Table 1, should be used when comparg 1 3 Front Jaws 25 by 25 mm (1 by 1 in.).

ing the seam strength of different fabrics. Table 1 lists the 6.2 Sewing Machinewith any necessary accessories ca-

default seam assembly specifications to be used for fabric&ame of handling the test fabric and forming the required

made with fine, medium and heavy count yarns. If a determi—seam(s) and stitch types.

nation cannot be made as to which seam is the best suited forg 3 Sewing Threadgo be either of required type, materials
a particular fabric, all should be evaluated. and tex size as determined by purchaser and supplier, or of the

5.3 Seams prepared for this test method should be made kype, materials, and tex size specified for standard seams in
competent factory sewing operators familiar with the potentialrgpje 1.

for damage to the integrity of the sewn seam when stitching is 6 4 Dividers one pair.
improperly done. (See Note 2.) 6.5 Metal Rule graduated in 1-mm (0.03125-in.) subdivi-

Note 3—If competent factory sewing operators are not accessible, F10Ns.
laboratory technician familiar with the potential for damage of an .
improperly sewn seam may prepare the seamed test specimens. It s Sampling Manufactured Items

imperative for purchaser/supplier to understand the impact an improperly 7.1 Specimens can be taken from either previously sewn
sewn seam will have on test results.) seam or from structures made with sewn seams as noted in

5.4 This test method is applicable whenever a determinatiohable 1, or using a seam assembly as agreed to between
of effective sewn seam strength, that is, the optimum searurchaser and supplier.
interaction, is required. The breaking force of the seam and 7.2 Lot Sample for Manufactured ItemsAs a lot sample
fabric will permit determination of seam efficiency. This test for acceptance testing, take at random, the number of shipping
method can aid in determining optimum seam interaction fopnits of manufactured items containing sewn seams as directed
any given fabric by comparing the properties of the fabric within & material specification or other agreement between the

Sswivel or universal joint to allow the clamp to rotate in the

and without seams. purchaser and the supplier. (See Note 6.)
5.5 Seam engineering techniques for specific fabric types Nore 6—An adequate specification or other agreement between the
can also be determined by utilizing this test method. purchaser and supplier requires taking into account the variability between
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cartons of previously manufactured items or rolls of fabric from which 8. Sampling of Seams Prepared from Fabric

sewn seam will be prepared; and between specimens from a carton of 8.1 Lot Sample for Fabrie-As a lot sample for acceptance

manufactured items or prepared constructions to produce a sampling plzn . L .
with a meaningful producer’s risk and consumer’s risk, while at the sam esting, take at random the number of rolls of fabric directed in

time providing acceptable quality and limited quality levels.) an applicable material specific_ation or other agreement be-
tween the purchaser and supplier.
7.3 Laboratory Sample for Manufactured IterJake suf- 8.2 Laboratory Sample for Fabrie-After discardirg 1 m (1

ficient manufactured items from each carton of a lot sample agd) from the outside roll, take a swat@ m (3 yd) inlength and
to provide adequate laboratory samples and adequate spefie full width of the fabric to construct an adequate quantity of
mens for each assembly being evaluated. If more than one typee seam assembly, which is to be evaluated.
of seam assembly exists in the laboratory samples, the choice8.2.1 Specimen PreparatieaAs a source of test speci-
of seam assembly to be evaluated must be agreed upon by theens, cut five specimens 350 mm (14 in.) by 100 mm (4 in.)
purchaser and supplier. with their long dimensions parallel either to the warp (ma-
7.4 Test Specimens from Manufactured Itea@ut five test ~ chine) direction or to the filling (cross) direction, or cut
specimens for each specified seam assembly in each of t§@ecimens for testing from both directions if required. (See Fig.
warp and fill directions (where applicable) from the Speciﬁedz.) Preferably specimens for a glven.fabrlc direction should be
manufactured item(s) in the laboratory sample. Cut eaci§Paced along a diagonal of the fabric to allow for representa-
specimen to a total length of 350 mm (14 in.) perpendicular td1on Of different warp and filling yarns, or machine and cross
the proposed seam, with 250 mm (10 in.) on one side of thglrectlon areas, in each specimen. When possible, filling
seam and 100 mm (4 in.) on the opposite site of the seam, and
a width of 100 mm (4 in.) parallel to the stitch line(s) of the
seam. (See Fig. 1.) If the required number of specimens cannot
be cut from each laboratory sampling unit or if there is more
than one seam in the laboratory sampling units, modify the ‘ A
sampling plan as agreed between the supplier and purchaser.
(See Note 7.)

Note 7—When the specimen length of 350 mm (14 in.) is not
attainable so as to provide sufficient length of fabric perpendicular to the
seam, to allow adequate seam strength testing and fabric strength testing,
a modification must be agreed to between purchaser and supplier. A
comparison of the fabric break strength as determined by Test Method
D 5034, of the two fabric swatches used in the seaming to the sewn

strength of the seam assembly is required to produce a value indicative of .
the seam efficiency. , 350mm

(14 in.)

=150 mm
A [& im)
spaciman
waed for
{ fabric break

- =200 mm v
(& in) '

{minus saam

—— allowanca)

speciman usad <_>

for spam broak

- | 100 mm
(4 inches)

100 mm (4 inchas]

FIG. 1 Seamed Specimen Removed from Manufactured Item FIG. 2 Cut Specimen Dimension from Fabric
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specimens should contain yarn from widely separated fillingnade at intervals of not less th& h does not exceed 0.1 % of

areas. Unless otherwise specified, take specimens no nearerth@ mass of the specimen.

the selvage, or edge of the fabric, than one tenth of the width 9.2 The following conditioning periods are a minimum

of the fabric. Depending on the direction in which seamexposure time for the particular fiber types listed. Heavy

strength is to be tested, sew swatch as follows: fabrics or fabric blends may require a longer period of
8.2.2 Fold the specimen 100 mm (4 in.) from one end withconditioning time to reach moisture equilibrium.

the fold parallel to the short direction of the fabric. Sew a seam Fiber Conditioning Period

as agreed upon by purchaser and supplier (Note 8). (See Fig. (h)
3.) Animal fibers (for example wool) and 8

regenerated proteins

Note 8—In the absence of an agreement on the construction of a seam xiiitsage fibers (for example cotton)

assembly, prepare a standard seam using the specifications from Table 1. sceiate

These seam assembly specifications are categorized by fabric weight, yarn Fipers having a moisture regain less than
density and construction, as shown in Table 1. These default seam 5 % at 65 % relative humidity
assemblies are to be used when production seams are not available, or

specified. 10. Procedure

8.2.3 After seaming, cut the fold open. The test specimen 10.1 Al Sewn Seam SampiesSpecimens are cut from
should contain a seam approximately 100 mm (4 in.) from onéamples to achieve specimen size shown in Fig. 4.
end. Each test specimen will contain sufficient material for one 10.1.1 Determine the stitch density by counting the stitches
seamed and one fabric test. (See Fig. 1.) per centimetre (stitches per inch).

8.2.3.1 Yarns parallel to direction of force, and perpendicu- 10.1.2 With the fabric in the open front position (as shown

lar to the seam, when tested, indicates seam strength te§tFig. 4) place the specimen into the clamp with the seam line
direction. (See Note 9) centrally located between the clamp faces and perpendicular to

) ) . the pulling force.

Note 9—When preparing sewn seams to be evaluated for failure, it is 10.2 To aid in placing specimens into the testing machine, it
suggested that distinct colors of sewing thread be used to easily identif?/ : dedto d tical ali t quid d"
warp, filling directions, or the specimens be marked accordingly. S recommen e ,O raw vertcal a !gnmen guides perpendicu-

lar to the stitch line 40 mm (1.5 in.) from both edges. For
9. Conditioning matched top and bottom jaws of equal width, measuring from

9.1 Condition the specimens by bringing them from the drythe edge to perpendicular lines drawn on the specimen can
side to approximate moisture equilibrium for testing in the€nsure proper placement in the clamps. (See Fig. 5.)
standard atmosphere for testing textiles as directed in Practice 10-3 Machine Set-up ConditiorsAdjust the distance be-

D 1776. Equilibrium is considered to have been reached whefveen the clamps at the start of the test at78 mm (3= 0.1

the increase in mass of the specimen in successive weighindfy)- (See Fig. 5.) Select the force range of testing machine so
at break occurs between the 10 and 90 % of full-scale force.

10.4 Sewn Seam Strength and Seam Slippage calculate
seam slippage, the load versus displacement curve for the sewn

N OO

seam must be compared to the load versus displacement curve
F
= 150 mm T
i Faei ‘panam” b
{6 In.) Bchamalic &
hy i bhy IR v
Specimen used - Plenton! i)
for fabric break A ~150 mem
o —T" W || i clemsn
tabiric u
o e Fabiric eraah
e AT -—,
T
¥ ~m
=100 mim !
{4 In.)
Specimen used for i -
AT -3 nm
saam breaks, e, — 1l i
WLt | Specimen opens to —— e
s : ~200 mm {8 in.) B [ Pl apaciman ussd
. | minus seam --__*_ . l far sdaass Do sk
alfawance.
100 mm (4 inches) |
|
Seam (see 8.2.2) 100 mm (4 Inchas)
FIG. 3 Seamed Specimen Dimensions Prepared from Fabric FIG. 4 Seamed Specimen Removed from Manufactured Item
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38 mm(1.5in.) 38 mm (1.5in.)

1
CLAMP i ;
(Back Jaws) EE— — ] i
50mm x 25 mm it -
2in. x 1in.) A

( Z A B AN A2 2d I 22N BN Y4
Stitch Liw
(e ) Seam \ Clamp Gage Area
Allowancsl_ \. 75 mm( inches TR
‘ A
sesssssssssndesrsssss | Aposfor Measurementof Slippage (*°°* )
25mm (1 in.) either side of
__ _ L/ . stitch line (see10.3.3)
CLAMP — ] - :
(Front Jaws) ! !
25 mm x 25 mm 1 1
(1inch x 1 inch) -- - .
& Vertical Alignment Guides
L { )
/
4| v
25 mm
(1 inch)

FIG. 5 Seamed Specimen Placement in Clamps

for the fabric. (See Fig. 6.) Place the pen of the recordingvhich measures elongation either mechanically or electroni-
device on the zero ordinate and any convenient abscissa, stadlly, and(3) record the change in length between these two
the tensile testing machine and continue the procedure until tHmes.

sewn seam or fabric ruptures. Stop the machine and resetto the1g.4.4 Note the actual time of break for the first three

initial start position. (See Note 10 for computerized softwarespecimens. If the time of break for these specimens is within 20

program information.) + 3's, do not determine the time of break for the remaining
Note 10—Computerized software programs are available from variousSPecimens and do not report the average time of break. If the

tensile testing equipment manufacturers. Although these programs atéme of break for the first three specimens is outsidet28 s,

available to testing facilities, it is imperative that the laboratory operatorsdetermine the time of break for each specimen and report the

technicians fully understand the test parameters used in the calcuI(';uioréﬁ,era(\;]e time of break.

for both Sewn Seam Strength and Seam Slippage. .
10.4.4.1 If the average of the three tests meets the time

10.4.1 During application of the force to the sewn seamyiterion set up, these observations shall be part of the number

specimen, observe and record whether the seam rupture i tests. Record and report separately the test results in either
caused by1) fabric yarn rupture(2) sewing thread rupturé3) warp or filling directions.

z?mr;s%iﬁggﬁg slippage, @) a combination of two or more 10.5 Elongation of Base Fabric
10.4.2 For measurement of seam elongation, prepare a10-5.1 To determine the elongation of the fabric of a
force-elongation chart, having the curve set separated for eadf€viously manufactured item, use the remainder of fabric
specimen and the starting point on a zero ordinate an@Pecimen, perpendicular to the seam not utilized in sewn seam
corresponding abscissa. ;trgngth testing (see Fig. 1, Fig. 3, or Fig. 4), and test as
10.4.3 Ensure that no clamp slippage occurs during the tesf)dicated in Test Method D 5034. The pen of the recording
There are several options available to check for clamp S“pdewce must be placed on the same zero ordinate and abscissa
page, an example of which follows: Distinction between clamps Used to test the corresponding sewn seam.
slippage and fabric slippage within the specimen can be 10.6 Discarding Data—Causes for failure which yield
determined by measuring the elongation of the intermediatbreaking force values that are significantly below average
space between the upper and lower limits of the clamp gagmclude, but are not limited t¢l) specimen slippage in jaws,
area. (See Fig. 5.) (2) breaks at the edge of (or in) the jaws, a(®) faulty
10.4.3.1 Measure two points 25 mm (1.0 in.) both above anaperation of test equipment. The decision to discard the results
below stitch line and1) draw parallel lines(2) attach a device of any failing specimen must be agreed to between purchaser
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Seam Elongation (Se) + "Compensation”

4
40 } \ | \S Seam Slippage
i ‘
| - - .
| -~
|
i
30| |
| -~
|
|
}
I Fabric Elongation (Fe)
20— {
I .
\
] B
10 |
A .C
]
]
!
4.5 22 45 62 67
FORCE, N |
Elongation ' Force .
25 mm =1 in. (0.984 in.) 45N = 1 Ibf (1.01 Ibf)
50 mm = 2 in. (1.967 in.) | 22N = 5Ibf (4.95 Ibf)
1 inch = 25mm (25.4 mm) 45 N = 10 Ibf (10.12 Ibf)
2 inch = 50mm (50.84 mm) 62 N = 14 Ibf (13.94 Ibf)

67 N =15 |bf (15.06 Ibf)

FIG. 6 Seam Slippage Chart

and supplier. In the absence of any such agreement, thedé. Calculation

specimens and results shall be retained. 11.1 Sewn Seam StrengtiCalculate the maximum sewn

10.6.1 Any decision to discard the results of a breakm_gseam strength of individual specimens having a like seam
force test shall be based on observation of the specimen durm%sembly' that is. maximum force in Newtons to cause a

the test. When a determination is significantly below the . . .
average for the set of specimens and there is physical evidencRecimen to rupture as read directly from the testing instrument
that the specimen was damaged, or that the test was carried dffn9 Ed 1:
improperly, disregard the test determination and test another S =k§ 1)
specimen. The reason for disregarding this determination must )
be reported. where:

10.6.2 When a fabric manifests any slippage in the jaws, orSS
if more than 24 % of the specimens break at a point within 5 . .
mm (0.020 in.) of the edge of the jaw, thét) the jaws may be S I(?k?she_lrj\?eudnge%nnl"tnst,)rzg?(ing force, N (Ibf)
padded(2) the fabric may be coated under the jaw face area, _ X ' ] i
or (3) the surface of the jaw face may be modified. If any of 112 Seam Efficieney-Determine percent seam efiiciency
these modifications are used, state so in the report. using Eq 2:

sewn seam strength, N (Ibf),
a constant equal to 1000 for Sl units and 1 for
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E = 100/F, 2 12.2.1 Sewn seam strength in newtons (pounds-force) for
each specimen tested and the average of the results using Eq 1,
12.2.2 Seam efficiency using Eq 2,
12.2.3 Force required to effect seam slippage of 0.6 mm
S sewn seam strength, N (Ibf), and (0.25in.) to the nearég N (0.5 Ibf) or other end point, or seam

Fy fabric breaking force, N (Ibf). . . e
11.3 Measurement of Seam Slippag measure 6-mm ;hppage value as determined by specification or agreed upon

(0.25-in.) seam slippage, set the dividers at one quarter the’ purchaser and supplier,

distance of chart travel for 25 mm (1 in.) of jaw travel. (Seeacgr.iifdlb;/n?zlacb?itg :)yrgez;l? fofrautlﬁrr:;;ozjfgaaﬁ r())lre,sr"uppptggee Cg?ri'f
Note 11.) Recorders may exhibit distinct ratios of actual ' '

magnification. (See Fig. 6.) force to break exceeds capacity of testing machine,
' T 12.2.4 Time to break as discussed in 10.4.4,

Note 11—Example: Set dividers to 7 mm (0.28 in.) for a 1.25:1 ratio; 12.2.5 If requested, the standard deviation, coefficient of
at 6 mm (0.25 in.) for a 1:1 ratio; at 14 mm (0.56 in.) for a 2.250:1 ratio. variation, or both, of any of the properties,
12.2.6 Number of specimens tested in each direction,
12.2.7 Type and size of jaw faces (clamp design) used,
12.2.8 Type of padding used in jaws, modification of
specimens gripped in the jaws, or modification of jaw faces, if

where:

E seam efficiency, %,

11.3.1 To this setting, add the compensation, the distance
between the force-elongation curves of the sewn specimens at
the 4.5-N (1-Ibf) ordinate (point B,C, Fig. 6).

11.3.2 With the dividers set as in 11.3, follow the force-

elongation curve for the fabric with one point of the divider used,
until the other point of the divider meets the force-elongation 12:2.9 If requested, the make and model of testing machine

curve of the sewn seam and both points rest on the samgegg full scale load range used for testing an date of calibration,

ordinate. ) 12.2.10 Any modification of procedure as discussed in Note
11.3.3 Record the force in newtons (pounds-force) to the ;.

neares2 N (0.5 Ibf) at this ordinate. o _
11.3.4 Subtract the 4.5-N (1-Ibf) compensation and record3- Precision and Bias

the result as resistance to seam slippage. 13.1 The precision of this test method will be established

11.3.5 Repeat this procedure for the additional sewn sea@fter completion of a full-scale interlaboratory test is complete.

specimens. Preliminary intralaboratory testing data has been completed
and is attached.

12. Report 13.2 Bias—The procedures in this test method have no bias

121 S hat th ¢ di d .qb%ecause the value of this evaluation can be defined only in the
.1 State that the tests were performed in accordance Witly,.« of a test method.

ASTM D 1683. Describe the material or product being

sampled and the method of sampling used. 14. Keywords
12.2 Report all of the following items for the sewn seams 14.1 seam efficiency; seam slippage; sewn seam; sewn seam
tested: strength; yarn slippage; woven fabric
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