INTERNATIONAL
STANDARD 3

ISO
0012

First edition
2016-02-01

Carbon-fibre-reinforced plastics

Determination of the size and ag
ratio of crushed objects

Plastiques renforcés de fibres de carbone — Déterminatio
dimensions et du rapport d’apparence d’objets broyés

spect

n des

-_— Reference number
=) — IS0 30012:2016(E)

© IS0 2016


https://standardsiso.com/api/?name=8c1298fcfde63593d2ff2ebb8ddce9ce

IS0 30012:2016(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2016, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

WwWw.iso.org

ii © ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=8c1298fcfde63593d2ff2ebb8ddce9ce

IS0 30012:2016(E)

Contents

Principle

SWIMIBDOLS ...

APPATATUS ...t )
SAMPIINIG ...t K e

R0 N O U1 W N R

Measurement
8.1 General
8.2 Method A: Manual method (stereomicroscope) ..

8.3 Method B: Projection MiCroSCOPE ...y S

8.4 Method C: Automatic shape and size measurement apparats..............n]
9 Calculation and expression 0f reSults...................c o S
10 PIECISION ......ccccoovie s NG s
11 TESETEPOTT ...

© ISO 2016 - All rights reserved

iii


https://standardsiso.com/api/?name=8c1298fcfde63593d2ff2ebb8ddce9ce

ISO 30012

:2016(E)

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
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Carbon-fibre-reinforced plastics — Determination of the
size and aspect ratio of crushed objects

1

Scope

This International Standard specifies test methods for measurement of the size and aspect ratio of

PP =L =~

crushedTarborn-fibre-reinforced ptastics {CFRP); especialty for recycting purpose- i tihis
Stanflard the shape of crushed CFRP, the fragment, is treated as a rectangular ;sha
meagurement of the long and short sides of the shape is described. It applies to,fhagn
following average dimensions:

This

length of the long side: 5 mm to 50 mm;

width of the short side: 1 mm to 10 mm.

using microscope and scale and the third method is an automatic méthod using a measurin

Crushed CFRP obtained from thermosetting or thermoplastie’ resin matrices are covd
Interjnational Standard.

NOTH If the crushed CFRP contain a lot of small fragments and fine particle, it is intended to sq
sievelof 1 mm size before the measurement.

2
The

Normative references

following documents, in whole or inlpart, are normatively referenced in this docunj

indigpensable for its application. For\dated references, only the edition cited applies. |
referfences, the latest edition of the referenced document (including any amendments) appl

IS0 472, Plastics — Vocabulary,

L

[erms and definitions

For the purposes of this document, the terms and definitions given in ISO 472 apply.

1ternational
pe, and the
nents of the

International Standard provides three measuring methods, two~methods are mangal methods

b apparatus.

red by this

reen out by a

ent and are
For undated
es.

4 Symbols

w width of a CFRP fragment represented by the short side of a rectangular shape

L length of a CFRP fragment represented by the long side of a rectangular shape

w average width of CFRP fragments

L average length of CFRP fragments

Ry aspect ratio of CFRP fragments, calculated as the ratio of the length to the width of CFRP
fragment

o(L) standard deviation of length of CFRP fragments
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standard deviation of width of CFRP fragments

5 Principle

The fragments obtained from crushing CFRP laminates are impartially sampled and measured.

Most fragments of CFRP have a shape that can be approximate to a rectangle. Each fragment is
observed with an optical microscope or equivalent equipment and the width and length of the
rectangle are measured.

Atleast 100
as average d

6 Appar

6.1 Sterepmicroscope, comprised of a light source, scales and a stage which/supports a glass

carrying thg
0,1 mm. (M4

6.2 Proje
aslide carry
to 0,1 mm. (

NOTE A
length and w|

6.3 Auton
magnificatid
fragments. (

6.4 Caliby
equipment.
7 Sampl

Unless othel

7.1 Crush

CAUTION -~
hands can ¢

nd standard deviation of W, L, and average of aspect ratio Ry.

atus

fragment of CFRP. Magnification should be variable up to 10x. S¢ales shall be readal
thod A).

ction microscope, comprised of a projector, light source, seales, and a stage which sup
ing the fragment of CFRP. Magnification should be variablé‘up to 10x. Scales shall be rea
Method B).

personal computer, connected to the projection micf¢scope and with a software for measuriy
dth of the fragments enables faster and easier measurements to be made (Method B).

hatic size and shape measurement, apparatus, such as an image analyser
n for carrying out semi-automatic measurement of the length and width of the
Method C).

ated rule or scale, used towcalibrate measurement scales on microscope and proje

ling
'wise specified, the following sampling procedure shall be followed.

bd CFRP4s'sampled from a pile into a bag of 20 1to 50 1 volume.

— Usecaution when handling CFRP fragments. Handling them with unprote
basily result in minor irritation/injury due to CFRP slivers. Protective gloves ma

fragments are measured. The size and aspect ratio of crushed CFRP fragments are repgrted

plate
le to

ports
lable

g the

with
CFRP

ction

cted
e of

impervious

Tmaterial should beused:

7.2 Take three samples from one bag. Avoid samples of outer locations of around 20 % of the total

volume. Tak

NOTE

e three samples from inner locations impartially, e.g. upper, centre and lower locations.

due to sampling or transportation causes.

Distribution of size or shape of the CFRP fragments may not be identical among locations in the bag,

7.3 Mix the three samples impartially for the measurement. The total amount of the sample shall be at
least 100 fragments to be measured.
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8 Measurement

8.1 General

The shape of each fragment is approximated to a rectangle circumscribing the fragment as represented
in Figure 1. The shape of the rectangle is defined so as to minimize the value of W.

NOTE Short fragments with length of 2 mm or shorter can be omitted from the following measurements.
Total amount of the non-measured fragments can be counted and recorded in percentage.

Key

~
—_—

ength of the fragment
W idth of the fragment

)
Figure 1 — Length and'width of the fragment of CFRP
xO
o
8.2 | Method A: Manual method@tereomicroscope)

8.2.1 Each fragment is arr. on the plate on the stereomicroscope. The magnification of the
micrpscope is adjusted appr tely to the average size of the fragments.

the plate of microsco spectively.

Figure 2 a) and Figure 7@?& examples of unidirectional fibre type (UD) CFRP and fabric type CFRP on

8.2.2 Calibra%@% measurement scale with a calibrated ruler or scale

8.2.3 T@gment is aligned with the long side parallel to one of the scales.

8_2_ %‘ho ]nnn’ﬂf\ nf:fha ]nng c1r"ﬂ nFan- Fragmnnf is mnocnrnd as 1ongth L 3nd thn Shnrt Sida as Wldth W.
Measure the length and width to 0,1 mm.

8.2.5 Repeat the measurement for at least 100 fragments.

8.3 Method B: Projection microscope

8.3.1 Arrange an adequate number of fragments on the plate. Distribute fragments in order to avoid
any contact or overlapping between them.

8.3.2 Set the glass plate on the stage of the microscope connected to the personal computer.

© IS0 2016 - All rights reserved 3
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8.3.3 Calibrate the personal computer measurements using a calibrated ruler.
8.3.4 The magnification of the microscope is adjusted appropriately to the average size of the fragments.

8.3.5 The observed fragments are projected on the monitor. Measure the length L and the width W of
the fragment to 0,1 mm.

8.3.6 Repeat the measurement for at least 100 fragments.

=
2000.00um 2000.00um

a) Examples of crushed UD type CFRP

2000.00um

b) Example of crushed fabric type CFRP

Fiqure 2'— Examples of crushed CFRP fragments on the plate of the microscope

8.4 Method C: Automatic shape and size measurement apparatus

8.4.1 Arrange an adequate number of fragments on the stage of the apparatus. Distribute fragments in
order to avoid any contact or overlapping between them.

8.4.2 The observed fragments are projected on the monitor.

8.4.3 All CFRP fragments are approximated as a rectangular shape by the construction lines shown in
Figure 3. The length L and width W of each fragment is measured to 0,1 mm, and recorded automatically.

8.4.4 Repeat the measurement for at least 100 fragments.

4 © IS0 2016 - All rights reserved
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by the lines) for method C
‘bQ

9 (alculation and expression of results g\\%

and Formula (2), respectively:

N\
7 Z L, @s\é
L:T(nzltoN) $\~g\
W—ZW" (n=1toN) A\Q)
TN %
O
where C)\\
’ is the average lengt@{fragments;
%O
e is the averagml h of fragments;

N

is the r@urement number;

is otal number of fragments assessed;

@the measurement length of the n-th fragment;
n

o)

©
Q’\

0)
9.1 | The average length, Z, and the average width, W, of ﬁ@gnts are calculated using

Figure 3 — Example of crushed CFRP fragments, approximated as rectang@ér shaples (shown

Formula (1)

)

(2)

w is the measurement width of the n-th fragment.
n

NOTE Log or Log natural of L or W can be used instead of the measured data.

9.2 The standard deviation o(L) and o(W) of length L and width W of fragments are calculated using

Formula (3) and Formula (4), respectively:
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