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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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Introduction

Leather surface measuring equipment used within the European Union (EU) for legal metrology
applications are also subject to the EU Directive, 2004/22/EC, on measuring instruments.

© ISO 2016 - All rights reserved v
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Leather — Measurement of leather surface — Using
electronic techniques

1 Scope

This International Standard provides a method for the measurement of the surface of leather or leather

partj
[t apj
—
—

NOTH
dispy

by threuseof electronic MeasuTiTTg TTactines:

blies to the measurement of leather (or leather parts) fulfilling the following requirem
lexible leather, finished or unfinished, dry or wet leather;

lexibility: such to allow full distension on the measuring line/surface.

For tanned and pressed wet leather, the parties involved agree on the conditioning ty
te, leather is to be conditioned according to the reference standard conditions in ISO 2419.

2 Normative references

The

indig
refer
ISO 7
ISO 4

EN1

3
For t|

3.1

relat
<inn
dete

4 1

following documents, in whole or in part, are normatively referenced in this docunj
pensable for its application. For dated references, ‘only the edition cited applies. |
ences, the latest edition of the referenced documént (including any amendments) appl

419, Leather — Physical and mechanical tests~> Sample preparation and conditioning
588, Leather — Sampling — Number of.items for a gross sample

6987, Leather — Terminology — Key(definitions for the leather trade

Terms and definitions

he purposes of this docunient, the terms and definitions given in EN 15987 and the foll

ive feed
on-static measuring machines> movement of relative translation between leather anc
"ting its présence

Principle

bnts:

pe. In case of

ent and are
For undated
es.

bwing apply.

| the system

The [eather surface is measured by means of a measuring device provided with a linear or rectangular
array of uniformly-spaced electronic sensors, capable to detect leather presence and to integrate
the relevant information (as a sum of elementary rectangular areas). Precision data are available in
AnnexD.

5 Apparatus and materials

5.1

Measuring machine

5.1.1 Machine design types

The measuring machines are built according to 4 basic types:

© ISO
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Type A roller machines, where leather passes in front of the sensor array under guidance of a series of
free-rotating measuring rollers easing leather spread out by a light pressure on the sensor array, also
incorporating the feeding systems.

Type B conveyor machines, where leather is transported under the sensor array by cables or belts
mounted before and after the sensors themselves and substantially coplanar with them.

NOTE1 This machine is more suitable for rigid leathers as the leather is transported on cables.

Type C flatbed scanning machines, with a horizontal plane surface (flatbed) where leather is laid flat,
and a “portal-shaped” frame containing the sensors; the frame is manually or mechanically moved, over
and parallel ta the flathed

NOTE 2  This machine type is particularly used to measure the surface of small leathers or pieces of leather.

Type D bi-fimensional static measuring devices, based on the capture of a 2-dimension leather

image along/the normal direction to the leather plane.

5.1.2 Typle A, B, and C measuring machines
The measuring machine consists at least of:
a base frame;
arelative feed system between leather and measuring system;

a set of
to deted

sensors (sensor array) uniformly spaced along a direction normal to the feeding movement,
t leather presence;
Ssing system to integrate signals coming ffom the sensors array and from the fe¢ding
bnt sensing, as shown in Clause 4;

a proce
movemyg

dm?2
ith a

a nume
resoluti
stampit

rical indicator (display) of the leather” surface measure, in metric units, with 0,1
pn with respect to the measured value. As an option, the machine may be equipped w
g or printing system to record the' surface measured value onto leather or onto a label|

The distanc
than 27 mm|

Let p be the
be such that

The feeding
NOTE 1

NOTE2 Inf

The machine is equipped with a feeding speed adjustment device to aid the fulfilment of this cond

e | between two adjacent sénsors for the detection of leather presence shall not be gr
across the feeding direetion.

step of the leather presence detection along the feeding direction: the values of i and p
their product i.pis.not greater than 1/400 of the minimum measureable surface.

speed shall allow leather to spread out adequately during measurement.

Type(A and Type B machines the feeding speed can affect the spread out of the leathe

pater

shall

ition.

- and

consequentlyf

the,measuring uncertainty.

If the machine allows temporary feeding stop (e.g. by manual holding) during measurement, this shall
not significantly alter the measuring value.

Any feeding inversion, even partial and/or temporary, shall automatically cancel the measure, unless
the measuring system allows for the inversion in the area calculation. Such information shall be checked
in the instruction manual provided by the machine manufacturer.

5.1.3 Type D measuring machine

The measur

— aplane

2

ing machine consists at least of:

a base frame;

surface to spread and support leather;

© ISO 2016 - All rights reserved
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— abi-dimensional image capturing system, with its optical axis normal to the leather surface;
— asystem for image processing and leather surface calculation.

The leather surface corresponding to the elementary area measuring unit (pixel) shall not be greater
than 1/400 of the minimum measured surface.

EXAMPLE If the image capturing system is able to transfer a (2 m x 2 m) area into a (512 x 512) pixels array,
the surface corresponding to 1 pixel (elementary area) is:

(2 m/512) x (2 m/512) = 0,15 cm?2

Th PELEEEECE LR R PO Lk 2P Lla coefo ictharaforq
€ IHH e astfranre-surracestnererore:

4004 0,15 cm2 =60 cm2 = 0,60 dm?2.

5.2 | Reference calibrated templates for machine verification

Calibrated templates complying with Annex A requirements, such that the' area of the calibrated
templlate is not less than 50 % of the area of the measured leather, or 1,4 m%, whichever is smaller.

6 S$ampling and conditioning

6.1 | Batch sampling shall be according to ISO 2588, unless, there is a different agreement petween the
parties. Label and identify each leather piece making up the‘batch.

6.2 | For dry leather, spread out or hang leathers in‘a standard atmosphere according to 1SO 2419, so
that pir may freely flow on both leather faces (grain and flesh); whenever possible use continuous and
fast gir circulation. The minimum duration of conditioning is 48 h.

In case of wet leather, conditioning shall bevagreed between the parties, in order to ensure adequate
leather spread out.

For the conditioning of wet-blue, soak the wet-blue hides in water at a temperature of|37 °C for a
minimum period of 2 h or until dry fold lines have fully relaxed. Sammy the hides in a way that a final
moisfture content of 60 % + 5'%)is ensured. Then lay them flat, fully extended but not stretched until
theyjare measured.

6.3 | If measurement-is performed in an unconditioned environment, it shall be carried out within
30 mfin from test sample extraction from the conditioning atmosphere.

6.4 | In case‘oflleather where a finish or a coating protrudes over the leather edges, thes¢ protruding
partg shall.be removed before measuring.

In cageof haired leather, care is needed to avoid hair protruding over the leather edge, since with these
types of machines hair presence can influence the measurement result significantly.

7 General measurement criteria

7.1 General requirement

The results obtained for the leather surface area can vary depending on the type of machine (see
Annex D). Therefore the parties involved in a commercial transaction intending to refer to this
International Standard shall agree on the specific instrument to be adopted among type A, B, Cand D
machines.

© IS0 2016 - All rights reserved 3
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7.2 Leather orientation during measurement

7.2.1 General

Place leather in the measuring machine in such a way that leather surface is completely spread out and
flattened, without creases or folds which might modify the optical projection onto the measuring line.

7.2.2 Measuring whole leathers

In order to ease spreading out, the leather shall be fed into the measuring machine with its backbone
aligned wit i i i i i ider part
is measured first: this usually corresponds to feed the leather from the animal’s back part (“runip).

This subclayse does not apply to Type C and Type D machines.

7.2.3 Me3gsuring halfleathers

Since these
direction. T
edge forms

7.2.4 Mes

Leather pieq
least 10° to

7.3 Meas

7.3.1 Roll

Lay and sprj
leaving the }

Move the led

While the lg
folds. In cas
the feeding
as possible.

Should the
measureme

eathers have a straight edge, it is fundamental to avoid the edge to be-parallel to the fee
avoid significant measuring errors, half leathers shall be fed in su¢hyaway that the str

hin angle of 10° to 20° to the feeding direction or, in Type D machines, to the sensor ling.

suring leather cut pieces

es shall be fed in from the longer edge, assuring that any straight edge forms an angle
D0° with the feeding direction or, in Type D machines;with the sensor (pixel) line.

urement operations

er machines

ead out the forward part of the ledther (or of the calibrated template) on the front b
‘emaining part to hang down.

ither front edge towards the-rollers until the leather begins to be dragged in.

ather is dragged in, keep' it spread out towards the lateral edges, preventing creases

ding
hight

of at

ench

and

e of folding, the leather can be temporarily stopped in its central part on the outer edge of

bench, in order to.help crease removal. However, this operation shall come to an end as

leather betfed under the rollers not adequately spread out despite of such actiong
nt shall be cancelled and repeated.

In order to 4

greater thap 1’5 m), two operators are required, respectively on the right and left side of the feq

nsure correct spread out of large leathers (i.e. with area greater than 2,5 m?2 or with

soon

, the

vidth

ding

bench. In this case, once the leather is driven in the operators use one hand to spread the leather
and remove the creases, while the other hand, in case of need, can brake or stop the leather feeding
temporarily.

7.3.2 Conveyor machines

Lay the leather (or the calibrated template) on the feeding conveyor and spread it out before the
conveyor drives it towards the measuring sensor array.

Should creases be observed, the conveyor can be temporarily stopped to help crease removal before the
leather arrives under the measuring sensors.

During this operation, attention shall be paid not to induce movements in the leather part already under
the sensor line while the rest of the leather is spread.

4 © IS0 2016 - All rights reserved
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Should the leather be fed under the measuring sensors not adequately spread out despite of such
actions, the measurement shall be cancelled and repeated.

In order to ensure correct spread out of large leathers (i.e. with area greater than 2,5 m2 or with width
greater than 1,5 m), two operators are recommended, respectively on the right and left side of the
conveyor frame.

7.3.3 Flatbed scanner machines and bi-dimensional static measuring devices

Lay and spread out the leather (or of the calibrated template) on the machine plane, removing any
crease or fold.

latbed scanner machines, let the sensor line array translate over the leather for the w]llole surface,
onstant speed included within the range suggested by the machine manufacturer.

For f
atad

For he machine

many

bi-dimensional measuring devices, start the measuring process according to t
ifacturer’s instructions.

re the leather
) and with a
b surface and

particularly

NOTH Bi-dimensional measuring devices are often inserted in automatic cutting systems, whe
supp¢rting surface is provided with a porous or perforated cover (e.g. fabriescover, drilled plang
vacuyim system to keep the leather in position while being cut. The friction;between the supportin
the lgather, especially for fabric-covered surfaces, influences the measurément result significantly
in cage of very elastic leather or large-dimension leathers.

8 Measurement procedure

8.1 | Switch the surface measuring machine on and-let it run for the time specified by the machine

mantifacturer before the measuring operations.

8.2
accol

h

Choose the calibrated template withi''an area similar to that of the leathers to b¢ measured,

'ding to the requirements specified in'5.2.

8.3

Measure the area of the chosen calibrated template 10 times and record the obtained

In rofller and conveyor machjnes) the 10 measures shall be distributed in such a way that

are i

h the central third of the-measuring sensor line, and three in each of the right and left

line itself.

In fl4
10p

8.4
temp
diffe

tbed scanner machines and bi-dimensional devices, measure the area of the calibrated
sitions unifgpmly spaced all over the scanner or device surface.

The average value of the 10 measures shall not deviate by more than 0,5 % from tH
late area (MM) obtained from the template calibration procedure (see Annex A and Aj

alues.

four of them
third of the

template in

e calibrated
inex B). The

‘ence between maximum and minimum measured values shall not be greater than

1,5 % of the

average-measured-vatte:
8.5 Measure the area of the first leather sample twice. The difference between the two values shall not

be greater than 1 % of their average. Should not be the case, the area shall be measured again, and the
new couple of measures shall be assumed as a reference for the evaluations of 8.6.

8.6 Should the measurement of 8.5 have provided a difference less than 1 %, the leathers can be
measured once only. Otherwise, any leather shall be measured at least twice, recording both values. In
case the difference between the two values exceeds 2 %, this shall be reported in the test report. In case
of dispute, measure each hide two times, recording both values.

© ISO 2016 - All rights reserved
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8.7 At the end of the measurement session, repeat the operating procedure specified in 8.3 with the
same reference sample. If the two conditions in 8.4 are not fulfilled, the results of the measurements
carried out (8.5 and 8.6) shall be rejected.

9 Calculation and expression of results

9.1 Record each leather area measurement, rounding its value to 0,1 dm?; for area values equal to or
greater than 100 dm2 rounding of each leather measured value to 1 dm? is allowed. If a leather has been
measured twice, the average of the two measured values, rounded as specified before, shall be recorded

as the meast

1red leather area.

9.2 Calcul
as specified
obtained as
record this ¥

9.3 Calcul

F =
Mmi

where

MC i

5]

Mm ifd

9.4 Multig
obtain the a(

The correct

_ Mg

pte the arithmetic average (Mm) of the 10 area measures of the calibrated template obtd
in 8.3 before measuring leathers and 10 area measurements of the calibrated tem
specified in 8.7 after measuring leathers, using the rounding criteria specified in 9.1
alue on the laboratory log (see Annex C).

pte the correction factor K rounded to 0,001, according to Formula (13-

pecified in Annex A;

the average value of the same calibrated template, obtained as specified in 9.2.

tual area of each leather. Round theobtained values using the rounding criteria specified i

on can be omitted if |F - 1| 00,005, i.e. if it is less than 0,5 %.

10 Test report

The test rep|
a)
b)
c)

referen
date of |

type of

ort shall includeaatleast the following:
Fe to this Intérnational Standard, i.e. ISO 19076;
measurement;

medsuring machine used (see 5.1.1 and 7.1);

ly the area of each leather, obtained-as-in 9.1, for the correction factor F calculated in 9.3

ined
[plate
and

€y

the area value of the calibrated template used, obtdined from the calibration procedure as

d)
e)
f)
g)
h)

complete 1dentification of the leather sample;
conditioning mode;

leather area values obtained for each leather, as specified in 9.4;

any measurement differences exceeding the 2 % limit specified in 8.6;

details of any deviations from the test method specified in this International Standard.
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Annex A
(normative)

Calibrated templates for the verification of electronic measuring

A1l

A.l.

The
but
with

The
200

Int
show

A.1.]
Calib
— 1

q

— itis possible to measure their surface with an uncertainty not exceeding the value spe

The
temp
the p

In an
A.1.]

The
obje(

gny internal angle is not less than 90°;

machines

Manufacturing characteristics of calibrated templates

| Material

ralibrated templates shall be made of opaque material, 0,5 mm to 3 mm ghiok, with hig
ractically inextensible during use (this feature can be obtained, e.g. isihg a polymgd
internal textile reinforcement).

aterial elasticity shall be such that a strip 20 mm wide and with.200 mm free length,
tensile strength shows an elongation not exceeding 5 mm.

e temperature range between 10 °C and 40 °C, the material of the calibrated templ:
a linear thermal extension exceeding 1 mm/m (0,1 %).

2 Shape and dimensions
rated templates are usually circular-shaped:Polygonal templates are allowed provide

he ratio between their maximum and minimum dimensions is not greater than 2;

set of calibrated templatés)for the verification of a measuring machine shall usuall
lates with area of about 20 dm2 and 100 dm2. Templates of different area can be used
articular measuringméeds (e.g. small dimension flatbed scanners).

y case, the calibfated template dimensions shall fulfil the requirements of 5.2.

B Storage,of calibrated templates

calibrated templates shall be kept in normalized environmental conditions, protect
t of substance or condition that might cause them damage or modification, and stof

rh flexibility
ric material

subjected to

hte shall not

d that:

ified in B.2.

y consist of
hccording to

ed from any
ed either in

a cal

inet (or shelf) in a flat, horizontal position, or in a rigid cylindrical container with

an internal

diameter of at Ileast 30 times the template thickness.

A calibrated template stored in a cylindrical container shall be drawn and unrolled on a horizontal
plane for a time interval sufficient to make it spread out before use.

A.1.4 Templates calibration

The reference templates shall be calibrated against measurement templates traceable to the

inter

national system of units (SI) by an accredited metrology institute.

The calibration extended uncertainty, calculated with a coverage factor k = 2, shall not exceed 0,2 %.

NOTE

the calibration system, the measuring system and the influence of quantities.

© ISO
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A.1.5 Calibration frequency

The calibration of reference templates shall be repeated at least every 36 months. Moreover, every
calibrated template shall be subjected to a new calibration whenever:

— any defects, even visual (e.g. cuts, permanent creases, deformations) is observed;
— it has undergone conditions that might have modified its area or shape;
— the date of the previous calibration is not known;

— suspicions arise about the validity of its calibration, e.g. as a consequence of abnormal results from
the megsuring machine in the routine verification with the same calibrated template.

8 © IS0 2016 - All rights reserved
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Annex B
(normative)

Procedure for the verification of a measuring machine by

calibrated templates

nrocaduradacecribad 1n thic anpnay chall ha ~nnliod o+ lasct avary 6 aanthe ~nd oy
Foceate—aesScHoea—tSahRhex—ShHd e apprieadereasSt—every—ohohtnS5—ahHa—€V

ry time any

irreg

B.1

B.1.1
repe

B.1.7

B.1.3
mea

B.1.4
calib

B.1.5
spec
the d
obtai

B.2
mag

B.2.1
of th

Meas
field

A=

ular condition is detected in the measuring process with the measuring machine.

Measuring scale adjustment

This operation shall be carried out for the first calibration of the measuring machin
hited unless in case of repair or of important deviations.

Switch the machine on and let it run for the time specified by(the manufacturer.

Measure the area of the calibrated template 10 times dud calculate the average value
ured area.

The measured averaged value (MM) shall nét differ from the calibration value
Fated template by more than 0,5 %.

Should the difference exceed this value; modify the machine adjustment and repeat th
fied in B.1.3 until the value of the ayerage area is as close as possible to the calibrat
alibrated template, or at least as seon as a difference between MC and MM not exceed
ned.

Verification of measurement homogeneity among different zones in
hine measuring field

In flatbed secanner machines or bi-dimensional devices a calibrated template not ex
e measuringd{ield of the machine shall be used.

ure thelarea of the calibrated template 10 times in the leftmost zone of the machin
and ealculate the arithmetic average.

bs and is not

(MM) of the

(MC) of the

e procedure
ion value of
ing 0,5 % is

the

ceeding 1/3

P measuring

B.2.2

zone of the

Rppnnf the npprqfinn described in B2 1 in the central zone and in the righfmncf

machine measuring field, calculating the arithmetic average of the 10 measures in any case.

B.2.3 The extreme (maximum and minimum) average values shall not differ by more than 0,5 % of

their

B.3

average.

Verification of machine linearity

B.3.1 Measure the area of each one of the set of the calibrated templates and the set of (80 + 30) dm?2
and (80 + 70) dm? templates placed tangentially. Calculate the average value for each case, to the nearest
0,001 dmZ. The obtained values are designated MM measures, and shall be recorded in the laboratory log
(see Annex C), together with the machine calibration date.
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B.3.2 Calculate the correction factor, F, for each calibrated template or set of calibrated templates,
using the following Formula (B.1):

F = ﬂ (B.1)
MM
where

MC isthe official area value of the template used, resulting from the calibration according to A.1.4.

MM is the average value of the calibrated template area, obtained as specified in B.3.1.

B.3.3 Thelextreme values of the correction factors obtained in B.3.2 shall not differ by morethan £ %.

B.4 Verification of invariability of measured area in the event of interruptions of
operation during the measuring operation

B.4.1 Meapure the area of the 80 dm? calibrated template 10 times and cal¢ulate the average valu

D

B.4.2 Repe¢at the measurement of the calibrated template area 10 timies, but interrupt the template
feeding operation 3 times during each measuring operation. Calculate the average value for the
10 measures.

B.4.3 Thefverage measures obtained according to B.4.1 and'B:4.2 shall not differ by more than 0,8 %.
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Annex C
(normative)

Laboratory record of calibrated templates

A laboratory record shall be maintained, in which the data listed below shall be chronologically
recorded:

a) (Lfficial area value (MC) of the calibrated templates, according to A.1.4;

b) area value (MM) of the calibrated templates obtained in the machine calibration dccording to
Annex B;

c) 4rea value (Mm) of the calibrated templates obtained in each leather measuring operation,
gccording to 8.3 and 9.2.

The yegular verification of the laboratory record will provide inforniation on any anomaly|or failure of
the machine.
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