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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO

member bodies). The work of preparing International Standards is normally carried out

through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD IS0 17697:2016(E)

Footwear — Test methods for uppers, lining and insocks —
Seam strength

1 Scope

This International Standard specifies two test methods for determining the seam strength of uppers,
linin i T i fat; 1 ftabit 1se.

Thesge methods are as follows.

ethod A: Needle perforations. For determining the force required to pull a row of needles through
n upper material, in a direction perpendicular to the row.

ethod B: Stitched seams. For determining the breaking strength of-stitched seams ir] shoe upper
nd lining materials. This method is applicable to seams cut froni-shoes or made up|to simulate
ootwear constructions.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this docunient and are
indigpensable for its application. For dated references; only the edition cited applies. For undated
referfences, the latest edition of the referenced documerit (including any amendments) applies.

ISO [7500-1, Metallic materials — Verificatiow of static uniaxial testing machines |— Part 1:
Tenslon/compression testing machines — Verification and calibration of the force-measuring system

ISO 17709, Footwear — Sampling location, preparation and duration of conditioning of yamples and
test pieces

ISO 18454, Footwear — Standard\atmospheres for conditioning and testing of footwear and|components
for fgotwear

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
seam strength
breaking ‘$trength of a stitched seam as determined under specified conditions using a tensile
testingzmachine

3.2

upper
materials forming the outer face of the footwear which is attached to the sole assembly and covers the

upper dorsal surface of the foot

Note 1 to entry: In the case of boots, this also includes the outer face of the material covering the leg. Only the
materials that are visible are included, no account should be made of underlying materials.

© IS0 2016 - All rights reserved 1
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complete upper assembly
finished upper, fully seamed, joined or laminated as appropriate, comprising the centre material
and any lining(s) together with all components such as interlinings, adhesives, membranes, foams or

reinforceme

nts, but excluding toe puffs and stiffeners

Note 1 to entry: The complete upper assembly can be flat, 2-dimensional or comprise lasted upper in the final

footwear.

4 Apparatus and material

The followi
4.1 Meth

4.1.1 Ten
appropriate
capable of nj

4.1.2 Nee

41.21 Tv
Each of the {
line parallel
that the cen

4.1.2.2 On

4.1.2.3 Mq
distance bet
can be adjug
lower plate.

4.1.2.4 M{
exposed sur

The end of
the jaws of
machine.

lg apparatus and material shall be used.
pd A

sile testing machine, with a jaw separation rate of (100 = 10) mm/min, a force {
to the specimen under test (this will usually be less than 500 N for footwear upper mater
easuring forces to an accuracy greater than 2 % as specified by Class.2“in ISO 7500-1.

[le holding jig, see Figure 1, including the following.

yo rectangular rigid plates, each of minimum width 30 mim and maximum thickness 6
wo plates is drilled with 17 holes of diameter (1,1 + 0;1) mm. The holes shall be in a str
to and approximately 5 mm from one end of the plate. The holes should be evenly spac
res of the two extreme holes are (26,5 + 0,5) mmapart.

le spacing plate, of width similar to the drilled plates and of thickness (3,5 £ 0,5) mm.

pans of securing the spacing plate,te the surface of one of the drilled plates such th4
ween the end of the spacing plate and the centre line of the row of holes in the other
ted and set at (3,0 £ 0,1) mm and+(6,0 + 0,2) mm. The combination will be referred to 4

pans of securing the other drilled plate, which will be referred to as the upper plate, {
face of the spacing plate so that the holes in both of the drilled plates are aligned.

ne of the plates\furthest from the row of holes should have means of attachment to o
the tensile tésting machine so that the rows of holes are perpendicular to the axis g

ange
ials),

mm.
pight
bd so

t the
plate
s the

o the

ne of
f the
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Key
1 1eedle
2 dlamp
3 (rilled plate
4  dpacing plate
5  (rilled plate
6  distance (see 4.1.2.3)
Figure 1 — Schematic diagram of needle holding jig (see 4.1.2)
Dimensions in millimetres
65
25
1
®
25+0,5
Key
1 20 (radius)
2 line ofiperforations

Figure Z — Testspecimen

4.1.3 Seventeen needles, normal round point (R), metric size 90 (Singer size 14)

4.1.4 Press knife, or other cutting device capable of cutting a T-shaped test specimen of the dimensions
shown in Figure 2.

4.2 Method B

4.2.1 Tensile testing machine, with a jaw separation rate of (100 *# 10) mm/min, a force range
appropriate to the specimen under test (this will usually be up to 2 kN), capable of measuring forces to
an accuracy greater than 2 % as specified by Class 2 in [SO 7500-1.

© IS0 2016 - All rights reserved 3
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4.2.2 Small sharp hand knife or scissors, for cutting test specimens.

4.2.3

(50 = 2) mm x (50 * 2) mm, is useful.

4.2.4

5 Sampl

If made up seams are to be tested, a sewing machine and accessories.

ing and conditioning

If made up seams are to be tested, a press knife capable of cutting test specimens,

5.1 Meth

5.1.1 Stor
specified in

5.1.2 Cut
edge of the
(warp) or m|

Prepare tes
to the upper

For materia
the sheet m
contain the

For test spe|
specimens Y
three with t

It can be imlf

children’s a
specimen fr

5.1.3 Mar
5.2 Meth
5.2.1 Stor

specified in

5.2.2 Test

od A

e the shoes or the uncut sheet material or uppers in a controlled standard @tmosy
SO 18454 for a minimum of 24 h prior to testing and carry out the test in this’atmosph

bix test specimens with the dimensions specified in Figure 2. Three shall’be'cut with the
[ parallel to the along direction of the material [backbone direction for leather and se
achine direction for non-leather materials] and three shall be cut petpendicular to this.

pieces from complete upper assemblies when the lining material is permanently atta
material.

s, cut test specimens from a range of positions across.the full usable width and leng
hterial. For a material with a woven structure, this will ensure that no two test speci
same warp or weft threads.

cimens, cut from footwear uppers avoid any-areas containing perforations, cut threg
vith the base edge of the T parallel to the ¥-axis of the upper as defined in ISO 17709
he base edge perpendicular to the X-axis:

ossible to cut a test specimen of stifficient size from certain types of footwear espe
d the test specimen size shall nét be reduced. If it is not possible to cut the correct sizg
bm a shoe upper, the materials‘themselves shall be tested.

k the along direction on(ach of the test specimens.
bd B

e the shoes dr the uncut sheet material or uppers in a controlled standard atmosy
SO 18454 for a minimum of 24 h prior to testing and carry out the test in this atmosph

spé€cimens cut from shoes or uppers.

here
bre.

base
vage

ched

th of
mens

test
and

Fially
> test

here
bre.

5.2.2.1 Where possible, use the knife (4.2.2) to cut two rectangular test specimens of dimensions
(90 £ 10) mm x (50 = 2) mm from the upper, including any lining materials, such that the seam is
approximately mid-way between the two ends of the test specimen (see Figure 3).
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Dimensions in millimetres

b
a
\ | P
b
12,5 25 12,5

50
Key
da jeams
b  duts

Figure 3 — Test specinen cut from shoe

5.2.2.2 If the shoe upper is too small to allow this, then the size of test specimen may be feduced, but
the width of the central portion, see 5.2.2.3 and Figure 3, shall not be less than 10 mm.
5.2.2.3 Make cuts in each test specimen parallel to the longer edges from points 3 mm fr¢m the seam
to the edges of the material, to previde a test specimen having a central portion of width (25 + 0,5) mm
and fwo edge pieces of width (12;5 + 0,5) mm (see Figure 3).
5.2.3 Test specimens prepared by making up seams.
5.2.3.1 Use eitherythe hand knife or scissors (4.2.2) or press knife (4.2.3) to |cut pieces,

(50 1
mat¢
the s
Rein

t 2) mm x (50-* 2) mm, of each material to be used in the construction. The number
rial required will vary according to the construction of the seam. This may consist of t

of pieces of
wo pieces of

ame or-different upper materials stitched together and may include one or more liniy
forcing~tapes may also be included. Cut sufficient pieces to allow the preparation of t

|g materials.
ree seamed

test

|

The test direction, along or across, is at 90° to the direction of the seam. The number of directions of
test will vary according to the upper construction. Separate tests in the along and across directions
can be sufficient, but in some cases, test specimens can need to be prepared with along and across
directions combined or with material cut on the bias.

pecimens for each direction of test. If required, materials may be skived before seamin

For non-leather materials, cut test specimens from a range of positions across the full usable width
and length of the sheet material. For a material with a woven structure, this shall prevent any two test
specimens containing the same warp or weft threads.

5.2.3.2 Use the sewing machine (4.2.4) to stitch together the squares of material to produce three test
seams for each direction of test. The choice of type of seam, needle size and type, thread and stitch density
shall be selected to simulate the shoe construction of interest. Where these are not known, guidance

© ISO 2016 - All rights reserved
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can be obtained from Table 1. Set the sewing machine thread tension such that the stitch lock is in the
desired position.

Table 1 — Guidance on seam constructions

Uppers .
- - Linings
Leather Coated fabric Textiles
?gﬁ)met“c 100 (16) 100 (16) 100 (16) 100 (16)
Needle Type narrow wedge round point, round point,
or other cuttin TOUTd tTTanguiar | Tourd triamngutar 25 for unpkr
. 8 tipped or extra tipped or extra PRP
point
narrow wedge narrow wedge
Type polyamide, polyamide, polyamide, polyamidg,
polyester or polyester or polyester or polyester pr
Thread core spun core spun core spun core spuf
ticket n°. 36 0or40 36 or40 36 or40 36 or 40
TEX 85o0r75 — — —
Stitches per] 25 mm 14 to 16 14 to 16 14 to.16 14 to 16
. Type lapped or closed lapped or closed lapped or closed —
eam
allowance 2 mm 3 mm 3 mm as for uppgr
Underlay aljowance 9 mm 9 mm 9 mm —
Dimensions in millinjetres
. 30 min .
1
1125 25 125
I 1
L 130
1
30 min
Key
1  jaw

Figure 4 — Clamped test specimen

5.2.3.3 Make cuts in each test specimen perpendicular to the seam from points 3 mm from the seam to
the edges of the material, to provide a test specimen having a central portion of width (25 + 0,5) mm and
two edge pieces of width (12,5 + 0,5) mm (see Figure 4).
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6 Test method

6.1

Method A

6.1.1 Principle

7:2016(E)

A straight row of needles is pushed through the full thickness of a T-shaped test specimen so that it is
parallel to and a fixed distance from the base of the T. A tensile force is then applied perpendicular to
the row of needles to pull the test specimen free. The maximum force recorded is divided by the width

of th

6.1.2

6.1.2
centy

Elas

Allo

6.1.2
none

each

6.1.2

of th

widt

6.1.2

othe

position of the test specimen relative £o,the needle jig remains unchanged as the needles are

6.1.2
need

spec

6.1.2

e test specimen to give the strength perpendicular to the needle perforations.

Procedure

.1 Adjust the needle jig (4.1.2) so that the distance between the end of the spacing
e line of the rows of holes in the other two plates is as follows.

(6,0 £0,2) mm
(3,0£0,1) mm

tics and loose fabrics

ther materials

.2 Place one of the needles (4.1.3) into each of the 17 hol€s in the upper plate (4.1
of the needle points are protruding beyond the inner side/of this plate and the thre
needle faces towards the spacing plate.

.3 Place one of the test specimens in the needlejig so that the base of the T abuts agz
e spacing plate and the central hole of the rows in‘the plates (4.1.2.1) is in line with the
h of the test specimen.

.4 Push each of the 17 needles through'the full thickness of the test specimen and th
" plate until the shoulder of the needle prevents further movement. Take care to ens

.5 Clamp the needle jig-centrally in one jaw of the tensile testing machine so tha
lles are perpendicular tothe' axis of the machine. Clamp at least 20 mm of the free lengt
men in the centre of the.other jaw.

.6 Zero the force measuring system of the tensile testing machine and operate it so t

late and the

12.1) so that
d groove of

linst the end
rentre of the

e hole in the
ure that the
inserted.

L the row of
h of the test

hat the jaws

nearest 1 N,

separate at a speed.of (100 + 10) mm/min.

6.1.2.7 Record the maximum force exerted on the jaws during the test in Newtons, to the
and the type-of failure of the test specimen as follows:

a) tearingalong the line of needle perforations;

b) pulling off of yarns running parallel to the row of needles;

c) tearing of each needle through the material;

d) failure away from the needle perforations.

Occasionally, a test specimen can fail in more than one way, in which case, record all the types of failure

toge

ther with an indication of their relative amounts.

6.1.2.8 Repeat the procedure in 6.1.2.3 to 6.1.2.7 for the remaining five test specimens.
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6.2 Method B

6.2.1 Principle

A test specimen containing a stitched seam is gradually stretched by a tensile machine in a direction
perpendicular to the seam until failure occurs. The breaking strength and type of breakdown are
determined.

6.2.2 Procedure

6.22.1 M
and record

6.2.2.2 Ad
a) For test
peel th{
machin
b) For test
the jaws.
6.2.2.3 CI4

that the sea
shall not be

6.2.2.4 0f

6.2.25 W
occurs (bred

6.2.2.6 Nd
a)
b) thread j
c) threadf
d)
6.2.2.7 R¢

asure the width of the central portion of e test SPecimens 1T Wi 1o e nearest 0,5
his value as W.

just the tensile testing machine (4.2.1) so that the jaws are approximately 30.mm apart]

specimens cut from uppers which have a lining which is not attached, to the reverse
 lining away from the outer to allow the outer to be gripped in the jaws of the tg
. The lining shall not be peeled away over the seam.

specimens cut from uppers which have an attached lining, grip both upper and lini

mp, midway between the jaws, the central portion of atest specimen between the jaws
m is 15 mm from each jaw and is parallel to the clamiping edges. The 12,5 mm edge {
clamped. They will hang free (see Figure 4).

erate the tensile testing machine so that the jaws separate at a speed of (100 + 10) mm

hen the test specimen fails, record the force in Newtons, to the nearest 1 N, at which f4
king force).

te the type(s) of failure as the following:

material failed at seam;

bulled out from seam:

ailed;

material failed, awayfrom seam.

peat the procedure in 6.2.2.3 to 6.2.2.5 for the remaining test specimens.

mm,

side,
nsile

ng in

such
trips

min.

ilure

7 Expression of results

7.1 Method A

7.1.1 Calculate the arithmetic means of the maximum forces recorded in 6.1.2.7 for the three test

specimens ¢

ut in the along direction and the three test specimens cut in the across direction.

7.1.2 For each direction: Divide the arithmetic mean maximum force (7.1.1) by the width of the test
specimen, 25 mm, to give the strength, in N/mm, perpendicular to the needle perforations.
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