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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.

are

The procedt
described in
different tyy
editorial rul

Attention is
patent right
any patentr
on the ISO li

Any trade n
constitute a

For an expl
expressions
World Trad¢
URL: www.i

res used-to r‘nvn]np this document and thase intended for its further maintenanc

the ISO/IEC Directives, Part 1. In particular the different approval criteria needed fd
es of ISO documents should be noted. This document was drafted in accordance,wit
bs of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may,be the subj
5. SO shall not be held responsible for identifying any or all such paténtrights. Detd
ghts identified during the development of the document will be in the)Introduction a1
5t of patent declarations received (see www.iso.org/patents).

ime used in this document is information given for the conyenience of users and dosg
1 endorsement.

hnation on the voluntary nature of standards, the meaning of ISO specific terms;
related to conformity assessment, as well as inforimation about ISO's adherence t
Organization (WTO) principles in the Technical Batriers to Trade (TBT) see the folld
5o.org/iso/foreword.html.

This docum
Thermoplast

This third e(
revised.

The main ch|

the size

preferal
the max

Alistofall p

ent was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee
ic materials.

lition cancels and replaces the secondedition (ISO 294-5:2011), which has been techn

nnges compared to the previgus edition are as follows:

of the plate has been changed from 80 mm x 90 mm x 2 mm to 80 mm x 290 mm x 2
ly 80 mm x 120 mm(x 2'mm;

imum mould-locking force in 4.2 has been recalculated.

arts in the JSO 294 series can be found on the ISO website.

r the
h the

bct of
ils of
nd/or

S not

and
p the
wing

5C 9,

jcally

mm,

© ISO 2017 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
https://standardsiso.com/api/?name=e18673fee4fabb6347ab67d0d39e5690

ISO 294-

Introduction

5:2017(E)

Reinforced and self-reinforcing injection-mouldable thermoplastics are used in a wide variety of
applications, some of which can be safety-related. During the injection-moulding process, reinforcement
fibres can preferentially align with the flow of the molten material and not across the flow direction.
This preferential alignment causes an imbalance in the properties of the moulded thermoplastic so
that, in the flow direction, the alignment of the reinforcing fibres causes a higher strength and stiffness
than in the cross direction with fewer aligned fibres. This difference in properties is termed anisotropy
and it may result in an injection-moulded component having less than the desired or designed strength.
To aid designers in understanding the potential strength of an injection-moulded component, it is
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ormative referénces

ISO 20753, Plastics — Test specimen

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 294-1 apply.

a given part
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/s — Part 1:

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[EC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp
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4 Apparatus

4.1 Type FISO mould

Plates shall be moulded in a two-cavity type F ISO mould (see Figures 1 and 2). The preferred
mould dimensions shall be such that the plates produced measure 80 mm x 120 mm (minimum:
80 mm x 290 mm) (the actual length and width of the mould will vary slightly because of the different
shrinkage of different materials).

The preferred thickness is 2 mm, but other thicknesses may be used. A thickness of 2 mm is
representative of the actual wall thickness of many mouldings and gives a skin-thickness to core-
thickness rafio corresponding to the maximum anisotropic properties. Other thicknesses may he[used
to give different skin-thickness to core-thickness ratios.

2 I

\
\
Key
1 gate
2 sprue
Figure 1 — Type F ISO mould
NOTE THe total prejected area and shot volume for the runners, gates and cavities are ~20 000 mm2 and

~40 000 mm$, respectively.

2 © IS0 2017 - All rights reserved
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Dimensions in millimetres
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1 (cavity) 2 (gate) 3 (flood gate) 4 |(runner)
Dimgnsion in direction of flow 120+2a 3,0 6,0 8,0
0

Dimgnsion normal to flow 80+§ a 80 92 12
Depth/height 2,0b 1,0¢ 6,0 6,0
End fadiusd NA NA >4,0 NA
Top radiusd NA NA >3,0 >3,0
a  The actual length and width will depend on the imbulding shrinkage of the injection-moulding material (see 4.1). The

hum length shall be 290 mm.

mm is the preferred specimen thickness for single-point data acquisition. Cavity depths other th{
ver, be used to match more closely the thickness of the parts being designed.

he gate height shall be half the cavity depth if a cavity depth other than 2 mm is used.

he radius of the end of the flood/gate shall be >4 mm, the radius of the top of the flood gate shall be >
ection of the top and end of the flood gate shall be blended to a smooth transition.

n 2 mm may,

3 mm and the

Apreg
shall

If an

Figure 2 — Details of type F ISO mould

ssure sensor may be used to monitor the moulding process, but is not required. The se
be located centrally with respect to the width of the cavity.

interchangeable cavity plate of length less than 220 mm is used, it is permissible to

nsor, if used,

use a single

floo

gnfn centred on the sprue and norunners

To obtain correct test specimens, it is essential that the dimensions of the moulded plate be as follows:

— length >120 mm;

—  width >80 mm.

The main constructional details of the mould shall be as shown in Figures 1 and 2 and the mould shall,
in addition, meet the following requirements:

a) s
b) s

c) s

© ISO

ee [SO 294-1:2017, 4.1.1.4, item a);
ee [SO 294-1:2017, 4.1.1.4, item b);
ee [SO 294-1:2017, 4.1.1.4, item c);
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d) and e), not applicable;

f)
g) notappl

see [SO 294-1:2017, 4.1.1.4, item f);

icable (see Figure 2);

h), i),j) and k) see ISO 294-1:2017, 4.1.1.4, items h), i), j) and k);

D)

4.2

ton) seeISO 294-1:2017, 4.1.1.4, items 1) to n).

Injection-moulding machine

As specified

The projects
projected fo

in [SO 294-1:2017, 4.2, with the following exception in ISO 294-1:2017, 4.2.5.

bd area of the preferred mould cavity Ap is 80 mm x 120 mm = 9 600 mm?3:The

For a maximum mould-locking force, Fax, of 100 metric tons (981 kN) and a value.of4p of 20 000

the maximu

Pmax = Fj

5 Procec

5.1 Condj]
As specified

5.2 Inject

As specified

It has been
The slower
anisotropic
thickness. T
anisotropic
velocity. Ger]
approaches

For type F I
velocities m
moulded the

m injection pressure is given by Formula (1):
hax/Ap = 981 kKN/20 000 mm?2 = approx. 50 MPa

jure

tioning of material

in ISO 294-1:2017, 5.1.

ion moulding
in ISO 294-1:2017, 5.2, but with the following new text in ISO 294-1:2017, 5.2.2.

found that the skin-thickness to core-thickness ratio changes with injection vel
the rate of injection, the'thicker the skin (i.e. the thinner the core) and the greats
hlignment of the fibres. ‘Also, the skin-thickness to core-thickness ratio changes with
he thinner the platej-the thicker the skin (i.e. the thinner the core) and the greatq
hlignment of the fibres. In addition, thin plates are less sensitive to changes in the inj¢
erally, if the ratio-of the tensile modulus in the cross direction to that in the flow dire
),5, this indicates maximum anisotropy.

0 mouldings, it may be desirable to use more than one injection velocity. Several inj¢
y be Used to acquire data that may be meaningful in the design and production of inje(
rmoplastic parts.

total

' a two-cavity mould area is therefore 19 200 mm2 + projected area of runfier$ = approx.
20 000 mm34

mm?2,

M

pcity.
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plate
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5.3 Preparation of test specimen

Suitable test specimens |[preferably ISO 20753 type A22 tensile test specimens or type B3
(80 mm x 10 mm) bars] shall be machined or die-cut from the plates as specified in Annex A and used to
obtain information on the anisotropy of thermoplastic parts.

6 Report on test specimen preparation

The reports

hall include the following information:

a) areference to this document, i.e. ISO 294-5;

b) the date

4

, time and place of moulding;

© ISO 2017 - All rights reserved
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c) a full description of the material used (type, designation, manufacturer, trade name, grade, lot
number, colour);

d) details of any conditioning of the material carried out prior to moulding;
e) the type of mould used (i.e. type F) and details of the mould (cavity depth, gate size, etc.);

f) details of the injection-moulding machine used (manufacturer, maximum stroke volume, mould-
locking force, control systems);

g) the moulding conditions:

et teEMperature 1 v, I degrees Cetsius,

-+ mould temperature T¢, in degrees Celsius,

+ injection velocity vy, in millimetres per second,
+ injection time ¢], in seconds,

+ hold pressure py, in megapascals,

~+ hold time ty, in seconds,

-+ cooling time tc, in seconds,

+ cycle time tT, in seconds,

mass of the moulding, in grams;

h) 4dny other relevant details (e.g. the number of mouldings initially discarded, the number retained,
ny post-moulding treatment);

Q

i) the specimen type and the number of.specimens obtained from the plate produced, the|preparation
hethod used (machined or die-cut).dnd the locations of the specimens within the platg.

—
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