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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

Many factors in the injection-moulding process influence the properties of moulded test specimens and
hence the measured values obtained when the specimens are used in a test method. The mechanical
properties of such specimens are strongly dependent on the conditions of the moulding process used
to prepare the specimens. Exact definition of each of the main parameters of the moulding process is a
basic requirement for reproducible and comparable operating conditions.

It is important in defining moulding conditions to consider any influence the conditions may have
on the properties to be determined. Thermoplastics exhibit differences in molecular orientation in
Crys allization mnrphn]ngy (an r*rycfa”inn and cnmir‘rycfa”inn pn]ymarc)’ 1n phacn maor. hology (for
heterjogeneous thermoplastics) as well as in the orientation of anisotropic fillers such s |short fibres.
Residual (“frozen-in”) stresses in the moulded test specimens and thermal degradation of|the polymer
durirjg moulding also influence properties. Each of these phenomena must be contrelled [to minimize
variapility of the numerical values of the properties measured.

Care [has been taken to ensure that the ISO moulds described can all be fitted in existipng injection-
moulding equipment and have interchangeable cavity plates.

© IS0 2017 - All rights reserved v
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Plastics — Injection moulding of test specimens of
thermoplastic materials —

Part 1:
General principles, and moulding of multipurpose and bar

tes

1 Scope

This

of th¢rmoplastic materials and gives details of mould designs for preparing two types of

use i

provides a basis for establishing reproducible moulding conditions. Its'‘purpose is to provig
iptions of the main parameters of the moulding process and(to establish a uniform practice in
reporting moulding conditions. The particular conditions requiréed for the reproducible pr
test §pecimens will vary for each material used and are given.in the International Stan
relevant material or are to be agreed upon between the interested parties.

desct

NOTH Interlaboratory tests with acrylonitrile/butadiene/styrene (ABS), styrene/butadie
poly(inethyl methacrylate) (PMMA) have shown that motild design is an important factor in the
prepdration of test specimens.

2 Normative references

The following documents are referred:te’ in the text in such a way that some or all of
constitutes requirements of this document. For dated references, only the edition cited

unda

[SO 1

ISO 494-2, Plastics — Injeetion moulding of test specimens of thermoplastic materials — |
tensile bars

Smal

ISO

ISO 494-3:2002, Plastics — Injection moulding of test specimens of thermoplastic materia
plates
P94-4; Plastics — Injection moulding of test specimens of thermoplastic materialg

Detenrmination of moulding shrinkage

[SO 2

t specimens

document specifies the general principles to be followed when injectionoulding te

W acquiring reference data, i.e. type Al and type B1 test specimens-as/specified in IS(

ted references, the latest edition of the referenced document (including any amendme

t specimens
pecimen for

20753, and
e consistent

eparation of
dard for the

ne (SB) and
reproducible

heir content
applies. For
nts) applies.

79-1, Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented impact test

Part 2: Small

/s — Part 3:

— Part 4:

0753, Plastics — Test specimens

3 Terms and definitions

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

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

— 1
— 1

© ISO

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

SO Online browsing platform: available at http://www.iso.org/obp

2017 - All rights reserved


http://www.electropedia.org/
http://www.iso.org/obp
https://standardsiso.com/api/?name=cf14e73f7ac9d88ccf1ee5a39b50884e

ISO 294-1:2017(E)

3.1

mould temperature

Tc

average temperature of the mould cavity surfaces measured after the system has attained thermal

equilibrium

and immediately after opening the mould

Note 1 to entry: It is expressed in degrees Celsius (°C).

3.2

melt temperature

Twm

temperatur
Note 1 to entt

3.3
melt pressu

p
pressure of {

Note 1 to ent

3.4
hold pressu

PH
melt pressur

Note 1 to ent

3.5
moulding c)
complete se
specimens

Note 1 to ent

3.6

cycle time
tr

time requirg

Note 1 to entr

Note 2 to ent]

olthemolten plastic inalree shal

y: Itis expressed in degrees Celsius (°C).

re

he plastic material in front of the screw at any time during the moulding process

y: Itis expressed in megapascals (MPa).

re

 (3.3) during the hold time (3.9)

y: Itis expressed in megapascals (MPa).

ycle
Huence of operations in the moulding precess required for the production of one set g

y: See Figure 1.

d to carry out a complete moulding cycle (3.5)
y: The cycle tinte isthe sum of the injection time, tj, the cooling time, t¢, and the mould-open tir

y: Itis expressed in seconds ().

f test

ne, to.
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1
Key
X time,t
Y melt pressure, p, and longitudinal screw position, /
1 dycle time, tT
2 ipjection time, ¢
3 Hold time, ty
4  cpoling time, t¢
5 mould-open time, to
6  melt pressure, p
7  lpngitudinal positiotof screw, [
8 mould opening
9  mould closing
NOTE The melt pressure during the cooling phase is not zero due to back pressure effects.

Figure T — Schematic diagram of an injection-moulding cycle showing the melt pressure (full
line) and the longitudinal position of the screw (dashed line) as a function of time

3.7

injection time

t

time from the instant the screw starts to move forward until the switchover point between the injection
period and the hold period

Note 1 to entry: It is expressed in seconds (s).

© IS0 2017 - All rights reserved 3
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3.8
cooling time

tc
time from the end of the injection period until the mould starts to open

Note 1 to entry: It is expressed in seconds (s).

3.9

hold time

tH

time during which the pressure is maintained at the hold pressure (3.4)

Note 1 to entry: It is expressed in seconds (s).

3.10
mould-open time

to
time from the instant the mould starts to open until the mould is closed and exerts‘the full clamping
force (3.19)

Note 1 to entty: It is expressed in seconds (s).
Note 2 to entry: It includes the time required to remove the mouldings from thénould.

3.11
cavity
part of the hpllow space in a mould that produces one specimen

3.12
single-cavity mould
mould with pne cavity (3.11) only

3.13
multi-cavity mould
mould that has two or more identical cavities{(3.11) in a parallel-flow arrangement

Note 1 to entfy: Identical flow-path geometries and symmetrical positioning of the cavities in the mould epnsure
that all test specimens from one shot ay€ equivalent in their properties.

3.14
family mould
multi-cavity jnould (3.13) containing cavities (3.11) which have different geometries

3.15

ISO mould
one of severpl standard moulds (designated ISO 20753 type A1, B1, C1, D11 and D12) intended far the
reproducible preparation of test specimens with comparable properties

Note 1 to entry: The moulds have a fixed plate with a central sprue, plus a multi-cavity cavity plate as described
in 3.13.

Note 2 to entry: Additional details are given in 4.1.1.4. An example of a complete mould is shown in Annex C.

3.16

critical cross-sectional area

Ac

cross-sectional area of the cavity (3.11) in a single-cavity mould (3.12) or multi-cavity mould (3.13) at the
position where the critical portion of the test specimen, i.e. that part on which the measurement will be
made, is moulded

Note 1 to entry: It is expressed in square millimetres (mm?2).

4 © IS0 2017 - All rights reserved
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Note 2 to entry: For tensile test specimens, for instance, the critical portion of the test specimen is the narrow
section which is subjected to the greatest stress during testing.

3.17

moulding volume

M
ratio

of the mass of the moulding to the density of the solid plastic

Note 1 to entry: It is expressed in cubic millimetres (mm3).

3.18

projected area

Ap
overd

Note

3.19

clamping force

Fm
force

Note

3.20
injea
VI
averg

Note

3.21
shot
Vs

prod
area

Note

3.22
mass
total

Note

3.23
mass
mass|

1l profile of the moulding projected on to the parting plane

[ to entry: Itis expressed in square millimetres (mm?2).

holding the plates of the mould closed

[ to entry: It is expressed in kilonewtons (kN).

tion velocity

ge velocity of the melt as it passes through the ¢ritical cross-sectional area (3.16)

[ to entry: It is expressed in millimetres per second (mm/s).

volume Max.

ict of the maximum metering stroke of the injection-moulding machine and the crq
pf the screw

[ to entry: It is expressed in eubic millimetres (mm3).
of moulding
mass of the test'specimens, the runner(s) and the sprue in a single moulding

[ to entry;ltis-expressed in grams (g).

of test specimen

of.d single specimen, excluding the runner(s) and the sprue

Note 1 to entry: It is expressed in grams (g).

© ISO
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t

3.24
sink mark ratio
SR
indication of the relative depth of a sink mark on the surface of the specimen, as given by:
SR = (hmax B hmin)
hmax
where
hmin is the minimumthickness aofthe cpnrimnn’ calculated as the awnragn ofthe thicknessegs
three points Pyin1, Pmin2 and Pnin3 along the length of the specimen, as defined in
Figures E.2 and E.3;
hmax is|the maximum thickness of the specimen, calculated as the average of the thicknesses

th

Figures E.2 and E.3.

Note 1 to ent

3.25

cavity pres:
pressure of
the cavity

Note 1 to ent

4 Appar
4.1 Mouls

4.1.1 ISO

4.1.1.1 IS(
which are if
ISO 11403-3

4.1.1.2 My
mould using
specified in 1
closure forcg
type Al sped

ree points Pmax1, Pmax2 and Ppax3 along the length of the specimen, as defined in

y: Itis expressed to two significant figures (e.g. 0,032).

sure
the melt in the mould cavity, measured with a pressute Sensor on the inner surfz

y: Itis expressed in megapascals (MPa).

htus
s
(multi-cavity) moulds

moulds are strongly reeommended for producing test specimens for the acquisition o
tended to be comparable (see ISO 10350-1, ISO 10350-2, ISO 11403-1, ISO 11403-]
), as well as for usedn the case of disputes involving International Standards.

Itipurpose testsspecimen as specified in ISO 20753 type A1l shall be moulded in a two-(
a Z- or T-runner (see Annex A). The mould as shown in Figure 2 shall meet the requirer
1.1.1.4. Of the two types of runner, the Z-runner is preferred owing to the more symme
t obtained. The specimen mouldings produced shall have the dimensions of the ISO 2
imeén specified in ISO 20753.

at

ce of

Fdata
P and

avity
nents
trical
0753

4.1.1.3 Rectangular 80 mm x 10 mm x 4 mm bars (ISO 20753 type B1) shall be moulded in a four-cavity
mould with a double-T runner. The mould shall be as shown in Figure 3 and shall meet the requirements
specified in 4.1.1.4. The bars produced shall have the same cross-sectional dimensions along their central

section as m

ultipurpose test specimens (see ISO 20753) and a length of 80 mm * 2 mm.

4.1.1.4 The main constructional details of ISO 20753 type A1l and B1 moulds are shown in Figures 2
and 3. They shall meet the following requirements:

a) The sprue diameter on the nozzle side shall be at least 4 mm.

b) The wid

th and height (or the diameter) of the runner system shall be at least 5 mm.

c) The cavities shall be one-end gated as shown in Figures 2 and 3.

© ISO 2017 - All rights reserved
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d) The height of the gate shall be at least two-thirds the height of the cavity and the width of the gate
shall be equal to that of the cavity at the point where the gate enters the cavity.

e) The gate shall be as short as possible, in any case not exceeding 3 mm.

Dimensions in millimetres

X-Y

/ - i i e S e e e

G %k@%ﬁé%ﬁtg
% !
g gan b
=)
A7 %
Key
Sp sprue
G gdates \\'Q
NOTE Moulding volume Vy; ~ 30 000 mm3, projg@area Ap~ 6300 mm2.
K\
Figure 2 — Wo-cavit&h@uld for an ISO 20753 type A1 mould
QS)
N
C) Dimensions |n millimetres
‘O_
T
Key
Sp sprue
G gates

NOTE Moulding volume Vy ~ 30 000 mm3, projected area Ap ~ 6 500 mm?2,

Figure 3 — Four cavity mould for an ISO 20753 type B1 mould

© IS0 2017 - All rights reserved 7
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f)

g)

h)

j)

k)

D)

The draft angle of the runners shall be at least 10°, but not more than 30°. The cavity shall have a
draft angle not greater than 1°, except in the area of tensile-specimen shoulders where the draft
angle shall not be greater than 2°.

The dimensions of the cavities shall be such that the dimensions of the test specimens produced
conform to the requirements given in the relevant test standard. To allow for different degrees of
moulding shrinkage, the dimensions of the cavities shall be chosen so that they are between the
nominal value and the upper limit of the dimensions specified for the specimen concerned. In the
case of ISO 20753 type Al and B1 moulds, the main cavity dimensions, in millimetres, shall be as
follows (see ISO 20753):

1) depph4.0mmtod 2 mm:

2) width of central section: 10,0 mm to 10,2 mm;
3) length (ISO 20753 type B1 mould): 80 mm to 82 mm.

Ejector pins, if used, shall be located outside the test area of the specimen, j-eZat the shoulders
of dumbbell specimens produced from ISO 20753 type Al and type C meulds (for type (, see
[SO 294}2), outside the central 20 mm section of bar specimens from 1S@>20753 type B1 mpulds
and outfide the 50-mm-diameter central area of plate specimens from«ISO 20753 type D mpulds
(see 1SO[294-3).

The hedting/cooling system for the mould plates shall be designed so that, under operfating
conditigns, the difference in temperature between any point on the surface of a cavity and gither
plate is less than 5 °C.

Interchgngeable cavity plates and gate inserts are recommended to permit rapid changes in
productjon from one type of test specimen to another: Such changes are facilitated by using shot
capacities, Vs, which are as similar as possible. An éxample is shown in Annex A.

It is recommended that a pressure sensor be*fitted in the central runner to give proper cdntrol
of the injection period (the sensor is mandatery for ISO 294-4). A sensor position suitable fdr the
various ftypes of ISO mould is given in I[SO 294-3:2002, Figure 2 and 4.1 k).

To ensufe that cavity plates are intetchangeable between different ISO moulds, it is importdnt to
note the following constructional details in addition to those shown in Figures 2 and 3 and those
given in{ISO 294-2 and ISO 294-3;

1) It igrecommended that’a cavity length of 170 mm be used for multipurpose test specimens
mouylded in the ISO‘20753 type A1l mould. This gives a maximum length of 180 mm fqr the
spage between the'\cavity plates.

2) The|lwidth ofthe mould plates may be affected by the minimum distance required betwegn the
confectiofipoints for the heating/cooling channels. In addition, space may need to be proyided
in I$0 20753 type B1 moulds for the fitting of a special insert enabling notched bars for yse in
[SO|179-1 to be moulded.

3) Lines along which the test specimens can be cut from the runners may be defined, e.g. 170 mm
apart for ISO 20753 type A1, B1 and C moulds (for type C, see ISO 294-2). A second pair of lines
80 mm apart may be defined for cutting bars from multipurpose test specimens from a type A
mould and may be used as well for cutting off small-plate mouldings (see ISO 294-3).

To make it easier to check that all the specimens from a mould are identical, it is recommended that
the individual cavities be marked, but outside the test area of the specimen [see item h) above].
This can be done very simply by engraving suitable symbols on the heads of the ejector pins, thus
avoiding any damage to the surface of the cavity plate.

Surface imperfections can influence the results, especially those of mechanical tests. Where
appropriate, the surfaces of the mould cavities shall be highly polished therefore, the direction of

© ISO 2017 - All rights reserved
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polishing corresponding to the direction in which the test specimen will be placed under load when

i

tis tested.

4.1.1.5 For more information on those mould components described in other International Standards,
see Annex B.

4.1.2 Single-cavity moulds

The cavity of a single-cavity mould (see Figure 4) may be that of a dumbbell, a disc or any other shape.
Test specimens from a single-cavity mould generally give values for certain properties which are

diffe

NOTE This difference can occur because the ratio of the volume of the cavity to the volume-of

VM, C

these

4.1.3

ent from those obtained with specimens from ISO moulds

requirements can contribute to erratic values of properties.

- & ]
O

a) Sprue (Sp) normal to moulding plate

: -

b) Sprue parallel to the parting plane (the bend in the runner prevents jetting)

Figure 4 — Examples of single-cavity moulds

Family moulds

A fa
obtai

NOTE
under

A fa{ly mould (see\Figure 5) may be used to produce, for example, flat bars plus dumbbe

ily mould may be used when the properties of the test specimens obtained corresp
ed from.JSO moulds.

I most cases, steady, simultaneous filling of the different cavities is not possible with a

the moulding,

hin be different from that for ISO moulds. Also, the smaller volume of the moulding produced by a single-
cavity mould makes conformance with the volume-ratio requirements of 4.2.2 different and failure

to conform to

Is and discs.
bnd to those

family mould

more than one set of moulding conditions. Thus this type of mould is not suitable for the greparation of

refereetestspecinmens. T addition, the injectiom vetocity, vy, canmot be defimed precisety fora fammity mould.

© ISO
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4.2 Inject

4.2.1 Gen

For further information, see Reference [7].

For the rep
reciprocati

control of tEE

4.2.2 Moy

The ratio of1
a higher rati

4.2.3 Con

The control

R .
| {
C $ )
h T —
J—— ~
| U

Figure 5 — Example of a family mould

ion-moulding machine

eral

roducible preparation of test specimens capable of giving comparable results,
-screw injection-moulding machines equipped with all the necessary devices fo
moulding conditions shall be used.

lding volume

he moulding volume, V, to the'shot volume Max., Vs, shall be between 20 % and 80 % u|
p is required by the relevantmaterial standard or is recommended by the manufactuj

frol system

system of the machine shall be capable of maintaining the operating conditions withi

only
r the

nless
er.

n the

following tolerance limits:

Injection tinje, ¢ +0,1s

Hold pressure, py 5%

Hold time, t +5%

Melt temperature, Ty  £3 °C

Mould temperature, Tc  +3 °C up to 80 °C
+5°Cabove 80 °C

Mass of moulding 2%

4.2.4 Screw

The screw shall be of a type suitable for the moulding material (e.g. length, diameter, thread height,
compression ratio).

10
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served


https://standardsiso.com/api/?name=cf14e73f7ac9d88ccf1ee5a39b50884e

ISO 294-1:2017(E)

It is recommended that a screw with a diameter in the range between 18 mm and 40 mm is used.

4.2.5

Clamping force

The clamping force, Fy, shall be high enough to prevent flash forming under any operating conditions.

The minimum clamping force necessary may be calculated from Formula (1):

-3
Fy 2 Ap XPoax X 10

wher,

)

H
A

A

The 1
actin

wher]

A
b

I

The 1
Fv 2

An i
ISO 2
clam

4.2.6]

A neg
surfal
moul

M is the clamping force, in kilonewtons;
p isthe projected area, in square millimetres;
max 1S the maximum value of the melt pressure, p, in megapascals.

helt pressure, p, which is generated hydraulically for instance, can®e calculated from
p longitudinally on the screw using Formula (2):

4x10%F,

nDz

is the melt pressure, in megapascals;
s is the longitudinal force, in kilonewtens, acting upon the screw;
is the screw diameter, in millimetres.

ecommended minimum clampingforce, Fy, for type ISO 20753 type Al and B1 mould
6 500 x prmax x 10-3,i.e. 520.KN for a maximum melt pressure of 80 MPa.

jection-moulding systemywith interchangeable cavity plates will need to take into
0753 type D11 and D12 'moulds for which A, 11 000 mm?Z, thus requiring a signifig
bing force.

Thermometers

bdle-probe/thermometer accurate to +1 °C shall be used to measure the melt temper|
ce thermometer accurate to *1 °C shall be used to measure the temperature of the s
d cavity, which gives the mould temperature, T¢.

the force, Fs,

(2)

s is given by

account the
antly higher

ature, Ty. A
irface of the

5 Procedure

5.1

Conditioning of material

Prior to moulding, condition the pellets or granules of the thermoplastic material as required in the
relevant material standard or as recommended by the manufacturer if no standard covers this subject.

Avoid exposing the material to an atmosphere at a temperature significantly below the temperature of
the workshop to avoid condensation of moisture on to the material.

© ISO
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5.2 Injection moulding

5.2.1 Set the machine to the conditions specified in the relevant material standard or agreed between
the interested parties if no standard covers this subject.

5.2.2 For many thermoplastics, the most suitable range for the injection velocity, v;, is
200 mm/s = 100 mm/s when using [SO 20753 type Al or B1 moulds. Note that for a given value of the
injection velocity, vj, the injection time, ¢j, is inversely proportional to the number of cavities, n, in the
mould [see Formula (3)]. Keep any changes in the injection velocity during the injection period as small
as possible.

NOTE M¢thods for setting the injection moulding operation parameters are given in Annex D.
It is applicahle to single- and multi-cavity moulds only, and may be calculated from Formula)(3):

V
v.o=—__|'M (3)
XA, Xn

v isthe injection velocity, in millimetres per second;

n is tHe number of cavities;

A; isthe critical cross-sectional area, in square millimetres;
VM is the moulding volume, in cubic millimetres;

t; istHe injection time, in seconds.

5.2.3 The |hold pressure, py, is determined. by the material’s structure and property; it should be
confirmed by relevant properties of specimen~with different hold pressure. When similar properties
of the specimen which are free from sink marks, voids, flash and other visible faults at different| hold
pressure arelacquired, the low pressuredsirecommended.

The hold prgssure may be determined using one of the following methods:
a) using the mass of specimenscut from the moulding;

b) using thie sink mark rdtio;

c) using thle maximunt melt pressure that does not yield flash marks.
NOTE Edch of these methods is described in Annex E to determine the range of hold pressure, for exgmple,

method c) is ffor the maximum. Other comparable methods of determining the correct hold pressure arg also
allowed.

5.2.4 Ensure that the hold pressure is maintained constant until the material in the gate region has
solidified, i.e. during the hold time, ty. The hold time can be determined using one of the following
methods:

a) using the mass of the specimens;
b) using the cavity pressure.

NOTE Each of these methods is described in E.2. Other comparable methods of determining the correct hold
time are also allowed.

12 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=cf14e73f7ac9d88ccf1ee5a39b50884e

ISO 294-

1:2017(E)

5.2.5 Discard the mouldings until the machine has reached steady-state operation. Then record the
operating conditions and begin test-specimen collection.

During the moulding process, maintain the steady-state conditions by suitable means, e.g. by checking
the mass of the moulding.

5.2.6

5.3

In the event of any change in material, empty the machine and clean it thoroughly. Discard at
least 10 mouldings made using the new material before beginning test-specimen collection again.

Measurement of mould temperature

Detel
immg
point
moul
each

5.4

Meas|

a)

il o T T T T

b)

o T o Wil e S |

5.5

Once
temp

mine the mould temperature, Tc, after the system has attained thermal equi
bdiately after opening the mould. Measure the temperature of the mould-cavity ‘su
s on each pair of the mould cavity using a surface thermometer. Between each)readi
d for a minimum of three cycles before continuing with the next point of measurem
measurement and calculate the mould temperature as the average of all the:measure]

Measurement of the melt temperature
ure the melt temperature, T\, by one of the following methods,

 fter thermal equilibrium has been attained, inject a free.shot of at least 30 cm3 into i

librium and
-face at four
ng, cycle the
ents. Record
nents.

n insulated,

on-metallic container of a suitable size and immediately insert the probe of a preheated rapid-

esponse needle thermometer into the centre of the muelten mass, moving it about ger
eading of the thermometer has reached a maximum: Ensure that the preheating te
lose to the melt temperature. Use the same injeCtion conditions for the free shot ag
sed to mould the specimens, allowing the appropriate cycle time to elapse between e

he melt temperature may alternatively beimeasured by means of a suitable temper4
rovided the result obtained can be shown to be the same as that obtained using t
hethod. The sensor shall cause only lew heat losses and shall respond rapidly to melt-
hanges. Mount the sensor in a-suitable place, such as in the nozzle of the injecti
hachine. In case of doubt, use the'method described in a).

Post-moulding treatment of test specimens

removed from the mould, allow the test specimens to cool gradually and at the same
erature in orderto.avoid any differences in the history of individual test specimens.

itly until the
nperature is
those to be
ch free shot.

jture sensor,
he free-shot
femperature
bn-moulding

rate to room
Protect test

specimens made from-thermoplastics sensitive to atmospheric exposure by keeping them in airtight

conta
ther

iners, together with a desiccant if necessary. Perform any additional conditioning ag
elevant material or product standard.

6 ll(eport on test-specimen preparation

specified in

The report shall include the following information:

a)
b)
‘)
d)
e)

a reference to this document, i.e. ISO 294-1;
the date, time and place the specimens were moulded;
a full description of the material used (type, designation, manufacturer, lot number);

details of any conditioning of the material carried out prior to moulding;

the type of mould used (type Al, type B1 or, in the case of another type of mould, the type of

specimen produced, the relevant standard, the number of cavities and the gate size and location);

f)

control systems);

© ISO

2017 - All rights reserved
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g) the moulding conditions;

h)

14

1) melttemperature, Ty, in degrees Celsius;

2) mould temperature, T, in degrees Celsius;

3) injection velocity, vi, in millimetres per second;

4) injection time, ], in seconds;

5) hold pressure, py, in megapascals;

6) holg-+timertiinseconds:

7) cooling time, t¢, in seconds;

8) cycle time, tT, in seconds;

9) mags of the moulding, in grams;

any other relevant details (e.g. the number of mouldings initially discarded,-the number retgined,

any post-moulding treatment).

© ISO 2017 - All rights reserved
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Examples of runner configurations

The layout of a mould may be changed by means of gate inserts as shown in Figure A.1.
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ISO 6751, To
ISO 6753-2,
ISO 8017, To
ISO 8018, To
ISO 8404, Tqg
ISO 8405, Td
ISO 8406, Tg
IS0 8693, To

2017(E)
Annex B
(informative)

tandardized injection-moulding mould components

ols for moulding — Ejector pins with cylindrical head

ols for moulding — Guide bushes, headed, and locating guide bushes, headed

ols for moulding — Angle pins

ols for moulding — Mould bases — Round locating elements and §pacers

ols for moulding — Flat ejector pins

ISO 8694, Tools for moulding — Shouldered ejector pins
IS0 9449, Tools for moulding — Centring sleeves
ISO 10072, Tools for moulding — Sprue bushes — Dimensions

ISO 10073, Tools for moulding —Support pillars

[SO 10907-1
insulating sh

ISO 12165, 1
Terms and s)

16

eets in small or medium moulds (types A and B)

0ols for moulding — Components of compression and injection moulds and diecasting d
mbols

aal L Val - L Ll A4 Lo L L D [ A4 Lo L L L L1
OULS JOI predsiriy drid modtdIiriyg — IVIUCTINed prates — rurt 4. VIidCriried prates jor mourd

ls for moulding — Guide pillars, straight and shouldered, and locating guide pillars,shoul

ols for moulding — Ejector sleeves with cylindrical head — Basic series for general purpq

Tools for moulding — Locating rings ;= Part 1: Locating rings for mounting without thq

Hered

ses

ermal

es —
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Annex C
(informative)

Example of an injection mould

Figure C,%\
D

S5

%

7
2N
Z
4

(44

oA

xploded view of an injection mould with an interchangeable two-cavi

NS
&

an ISO 20753 type A1 mould

ky plate for
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Annex D
(informative)

Methods for setting the injection moulding parameters

D.1 Gene

This annex
according to

The user of t
ifthese aren
the concerng

D.2 Settil

Set the melf
agreement.

D.3 Plast

D.3.1 Gen

The injectio
provide a hg
moulding cy
(cushion) at
ensure the ¢
control para
plasticizing

D.3.2 Dety

Set the back
Excessive bd
back pressu
quality of th

D.3.3 Sett

ral

recommends methods of setting injection moulding parameters for preparing spec¢i
5.2 and following its technical requirements.

his test method should refer to the material specifications for specific moulding condi
ot available, the injection moulding parameters shall be determined by agréement bet
bd parties in accordance with this annex.

1g of temperature

ification of materials

feral

h moulding machine plasticizes and hdmogenizes the plastic particles (i.e. materia
mogeneous melt to the front end of'the screw. A certain volume of melt is injected in|
cle to produce the moulding. Some of melt remains at the front end of screw as pa
the end of the injection stage to’“pack” the mould and minimize shrinkage. In ord
onsistency and homogeneity'af the melt in each injection moulding cycle, it is necess3
meters including back préssure, screw speed, plasticizing time (screw recovery time
yolume during the cooling stage.

ermination of back pressure

pressure value\appropriate to the material and make sure the material is fully plasti
ck pressuré&ean result in excessive melt temperature and material degradation. Inade
e can result in poorly molten, non-homogeneous material. Both conditions will affe
e meltand the quality of the specimens.

mens

ions;
ween

and mould temperatures according to the relevant material specifications or by mutual

[s) to
each
1ding
er to
ry to
) and

rized.
Juate
't the

ing of nlasticizing time
(=] r (=]

The screw speed and back pressure shall be balanced to provide a plasticizing (screw recovery) time

that is short

er than the cooling time.

D.3.4 Determination of plasticizing volume (dosing)

Plasticizing volume (dosing) includes the moulding injection volume at the time of preparing the
moulding, feeding melt in holding process and padding (cushion) volume. The volume depends on
the padding volume required after holding process and the padding volume is subject to the effective
transfer of the screw thrust. See D.6.

18
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D.3.5 Setting of barrel pressure decompression

-1:2017(E)

Upon the completion of plasticization by the screw, if the melt in the barrel leaks from the nozzle under

the action of back pressure, it is necessary that the screw retract by a certain distance to lo
pressure. This step ensures the accurate control on injection volume throughout the injecti

wer the melt
on moulding

process, so the set retraction distance shall be minimized to exactly prevent the melt from flowing out

of the nozzle before injection moulding starts.

D.4 Injection moulding

D.4.7

Generat

It is 4 process that the melt fills the mould cavity at a certain injection speed before the 1
is full; see Figure D.1. The termination of this process is controlled by the switchover
general, the injection machine can employ a volume (stroke), pressure or time _switchove
recotnmended to use the method of setting the switchover point with D.4.3.1@glume (or d
conversion and injecting the melt at a constant screw speed. Because pressure or time co
more liable to result in excessive or incomplete filling of the cavity, it is’recommended
convérsion be used (see D.4.3.1) using a constant injection rate.

NOTH1  Other switchover point control methods are acceptable, provided that such methods wi
inconjplete filling the cavity.

NOTH2  Specimen preparation by this method guarantees good-repeatability and reproducibility

D.4.2 Determination of injection moulding volume

When the melt nearly unfills the mould cavity, thexolume of melt injected into the mould is
moulding volume. To determine the volume, set the holding pressure to zero and inject {
preset screw injection speed, and then obseryve the distance between the front end of melt g
of th¢ cavity after the melt injected into the mould has cooled down for an appropriate pe
the switchover point volume (displacement) to reach the state that the melt nearly unfilled

Recofd the plasticizing (dosing)iwvolume (or displacement) and the switchover point

nould cavity
point set. In
r mode. It is
splacement)
nversion are
that volume

I not resultin

the injection
he melt at a
nd the “end”
riod. Change
the cavity.

volume (or

displacement) once the distamce between the front end of melt flow and the “end “of the cavity is
withjn 1 mm to 2 mm (see Figire D.1). The difference between them is the injection moulding volume

(displacement) at the currentinjection speed.

NOTH1 Presetscrewinjection speed used at this step can differ from the final one determined i

NOTE
absen

2 The mowlding will not be properly ejected as there are depressions on the sample resu
ce of a holding process.

hD.4.3.1.

ting from the
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D.4.3 Selection of switchover mode

D.4.3.1 Volume switchover

Set the switchover mode to volume (screw stroke) and set the volume (screw stroke) as the injection
moulding volume identified in D.4.1. Adjust the screw injection speed, maintaining a constant speed to
inject the melt, and let the injection time displayed on the injection moulding machine in accord to the
injection time calculated by Formula D.1. Formula (D.1) is a conversion from Formula (3).

V
tp = —— (D.1)
v 'AC ‘n
wherje

ty istheinjection time ins;

M is the moulding volume in mm3;

V| is the injection velocity in mm/s;

Ac isthe critical cross-sectional area in mm2;
n  is the number of cavities.

In thiis process, the injection pressure is the displayed value, which is supposed to rife gradually
throyghout the injection. Record the maximums-pressure as the injection pressure. The injection
presqure (pressure at the switchover point)_is”different for every cycle due to the homogeneity
difference of melt and the precision of injection machine.

If the injection pressure stops at a cerfain value, adjust the set injection pressure of the injection
moulding machine until it is higher than the displayed injection pressure. In case of a sudden rise, the
melt pver-fills the mould cavity and the injection moulding volume shall be adjusted.

Repept D.4.1 to D.4.2 and verify.that the melt injection volume at the screw injection speed rjearly unfills
the chvity. The screw injection speed in D.4.1 may differ from the screw speed at the morhent and the
change in injection pressure therefore will result in a change in the volume of injection moplding.

D.4.3.2 Pressureswitchover

Set the switchover mode to pressure and select the desired injection pressure. The pressure can be the
melt pressure.or pressure measured in the mould cavity. Set the volume (displacement) to fhe injection
moulding volume identified in D.4.1. Then change the pressure to make sure the injectior} time meets
Formuda. (D.1) when melt nearly fills up the cavity and record the injection pressure, thaximum or
averdge STrew jection speed amd-mjection moutting votume:

If the injection of excessive melt into the cavity is required for the material to get packed (or excessive
filling) at the injection stage, the volume of injected melt shall be added to the moulding injection volume
determined in D.4.2 and the injection pressure shall be increased. Record the injection pressure, screw
injection speed and injection moulding volume. Indicate the pack operations (if used) in the report.

Due to the increased injection volume, the speed of melt through the critical cross section shall be
accelerated to ensure the injection time is the same as that in D.4.3.1, which may increase the pressure
of melt filling the cavity in the flow state.
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D.4.3.3 Time switchover

As a critical parameter monitoring the injection speed, injection time is subject to the impact of
many parameters. Accordingly, this method can be employed only when the injection conditions are
determined by volume or pressure switchover or other methods. Record the injection pressure, screw

speed and in

jection moulding volume.

D.5 Determination of hold conditions

Determine the hold pressure and hold time according to the product standard or Annex E and initiate

the hold pro

After hold p
At the mom
padding, ma
to simultane
volume (disj

D.6 Settil

After holdir
smoothly an
stage, so the

NOTE TH

D.7 Settil

The time is {

D.8 Detel

Set corresp
switchover
requirement
the cooling ]

D.9 Samy

Specimen cq
by the apprd

cess ata QpPPd identical to the injection cpppd

rocess, a certain melt cushion (padding) is required in front of the screw in the.b

ously increase or decrease the plasticizing volume (displacement) and the switchover
lacement) by the same amount to keep dosing constantly.

g of cooling time

g process, continue to lower the sample temperature until moulded parts den
d the sample is free of distortion. The melt plasticizatien (See D.3) is implemented a
cooling time set on machine shall be longer than the plasticizing time.

e cooling time set on an injection machine is different from the cooling time defined in 3.8.

1g of mould-open time

upposed to be short to reduce the residence time of plasticized material in the barrel

‘mination of cycle time

pbnding injection moulding\parameters for the injection machine according to diff]
modes and inject the melt in cycle to verify whether the total cycle time meet
s of corresponding product standards. In case of any difference, adjust parameters su
ime and mould opérrtime or determine the final cycle time by mutual agreement.

)le preparation

llection-ean begin once the moulding machine cycle has reached an equilibrium as de
priate’material and moulding standards.

hrrel.

bnt, the screw displacement is generally maintained at 3 mm~6 mm. When adjustinig the
[ke sure the injection moulding volume employed in D.4.2 is unchanged. The method is

used
point

hould

[t this

erent
5 the
chas

fined
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