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Plastics — Styrene/acrylonitrile (SAN) moulding and

extrusion materials —

Part|2:

Preparation of test specimens and determination,of

properties

1 Scqpe

This par of ISO 4894 specifies the methods of prep-
aration df test specimens and the test methods to bée
used in determining the properties of SAN moulding
and extjusion materials. Requirements for handling
test maferial and for conditioning both the\test ma-
terial bgfore moulding and the specimens before
testing dre given here.

Procedufes and conditions for the preparation of test
specimeps and procedures far measuring properties
of the materials from which) these specimens are
made are given. Propertie§ and test methods which
are suitable and negessary to characterize SAN
moulding and extrusjon materials are listed.

The propertiesshave been selected from the general
test methods, in ISO 10350. Other test methods in
wide use_for or of particular significance to these

2 Normative references

The “following standards contain provisions which,
through reference in this text, constitlite provisions
of this part of ISO 4894. At the time of publication, the
editions indicated were valid. All standards are subject
to revision, and parties to agreements pased on this
part of ISO 4894 are encouraged to ijvestigate the
possibility of applying the most recent ¢gditions of the
standards indicated below. Members of IEC and ISO
maintain registers of currently valid| International
Standards.

ISO 62:1980, Plastics — Determinatior] of water ab-
sorption.

ISO 75-1:1993, Plastics — Determinatidn of tempera-
ture of deflection under load — Part 1} General test
method.

ISO 75-2:1993, Plastics — Determinatign of tempera-
ture of deflection under load — Part 2 Plastics and

moulding and extrusion materials are also included in
this part of ISO 4894, as are the designatory proper-
ties specified in part 1: Vicat softening temperature,
melt flow rate, impact strength and flexural modulus.

In order to obtain reproducible and comparable test
results, it is necessary to use the methods of speci-
men preparation and conditioning, the specimen di-
mensions and the test procedures specified herein.
Values determined will not necessarily be identical to
those obtained using specimens of different dimen-
sions or prepared using different procedures.

L "
COUITIC.

ISO 178:1993, Plastics — Determination of flexural
properties.

ISO 179:1993, Plastics — Determination of Charpy
impact strength.

ISO 291:1977, Plastics — Standard atmospheres for
conditioning and testing.

ISO 293:1986, Plastics — Compression mouiding test
specimens of thermoplastic materials.
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ISO 294:1995, Plastics — Injection moulding of test
specimens of thermoplastic materials.

ISO 306:1994, Plastics — Thermoplastic materials —
Determination of Vicat softening temperature (VST).

ISO 527-1:1993, Plastics — Determination of tensile
properties — Part 1: General principles.

ISO 527-2:1993, Plastics — Determination of tensile
properties — Part 2: Test conditions for moulding and

© SO

ISO 4589-3:—", Plastics — Determination of burning
behaviour by oxygen index — Part 3: Elevated-
temperature test.

ISO 4894-1:1990, Plastics — Styrene/acrylonitrile
(SAN) copolymer moulding and extrusion materials
— Part 1: Designation.

ISO 8256:1990, Plastics — Determination of tensile-
impact strength.

extrusion plastfcs:

ISO 527-4:—"
properties — H
orthotropic fibn

ISO 899-1:1991
behaviour — P,

ISO 1133:1991
mass-flow rate
(MVR) of thern|

ISO 1183:1987
the density
plastics.

SO 1210:1992
burning behavi
in contact with

ISO 1656:1988
natural — Dete

ISO 2561:1974
styrene mono
tography.

ISO 2818:1994
mens by mach

ISO 3167:1993
mens.

Plastics — Determination of tensile
art 4: Test conditions for isotropic and
-reinforced plastic composites.

, Plastics — Determination of creep
brt 1: Tensile creep.

Plastics — Determination of the melt
(MFR) and the melt volume-flow rate
poplastics.

Plastics — Methods for determining
ind  relative density of non-cellular

Plastics — Determination of the
bur of horizontal and vertical specimens
a small-flame ignition source.

Rubber, raw natural, and rubber latéx;
rmination of nitrogen content.

Plastics — Determination of residual
mer in polystyrene by{gas chroma-

Plastics — Preparation of test speci-
ning.

Plastics\+ Multipurpose test speci-

ISO 4581:1994

Plastics — Styrene/acrylonitrile co-

1SC—1035071993,—Plastics— Acquisition and
tation of comparable single-point data.

resen-

IEC 93:1980, Methods of test for velurme repistivity
and surface resistivity of solid electrical infulating
materials.

IEC 112:1979, Method for determining the qompar-
ative and the proof tracKirig indices of solid insulating
materials under moisteonditions.

IEC 243-1:1988,{Methods of test for electric dtrength
of solid insulating materials — Part 1: Tests af power
frequencies:

IEC 28057969, Recommended methods for the deter-
mination of the permittivity and dielectric disgipation
factor of electrical insulating materials at powey, audio
ahd radio frequencies including metre wavelengths.

IEC 296:1982, Specification for unused minergl insu-
lating oils for transformers and switchgear.

IEC 1006:1991, Methods of test for the determination
of the glass transition temperature of electridal insu-
lating materials.

3 Preparation of test specimens

It is essential that specimens are always prepgared by
the same procedure (either injection mouldling or
compression moulding), using the same progessing
conditions.

polymers — Determination of residual acrylonitrile
monomer content — Gas chromatography method.

ISO 4589-2.—'
behaviour by
temperature te

), Plastics — Determination of burning
oxygen index — Part 2: Ambient-
st.

1) To be published.

The procedure to be used for each test method is in-
dicated in tables 3 and 4 (M = injection moulding,
Q = compression moulding).

The material shall be kept in moisture-proof containers
until it is required for use.

Moisture content of filled or reinforced materials shall
be expressed as a percentage of the total mass of the
compound.
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Before processing, the moisture content of the ma-
terial sample shall not exceed 0,2 % (m/m).

If the moisture level exceeds this limit, the material
shall be dried for 3h + 0,5 h at a temperature of
80 °C + 3 °C.

Check the moisture content of the material sample

At Ll L
again aneraning

ISO 4894-2:1995(E)

The test specimens required for the determination of

the properties

compression-moulded sheets
ISO 2818 or stamped.

shall be

machined

from the

in accordance with

4 Conditioning of test specimens

Test specimens shall be conditioned in accordance
with ISO 291 for at least 16 h at 23 °C + 2 °C and

(50 + B) % relative humidity.

3.2 Injection moulding

Injectiontmoulded specimens shall be prepared in ac-
cordancg with ISO 294, using the conditions specified
in table 1.

Table | — Conditions for injection moulding of
test specimens

Melt Mould Average
Material injection
temperature | temperature .
velocity
°C °C mm/s
All gradés 240 60 200 £ 100

3.3 Cgmpression moulding

Compregsion-moulded sheets shall be prepared in
accordarjce with ISO 293, using the conditions speci-
fied in tdble 2.

5 Determination of properties

In the determination of properties an@l the presen-

tation of data, the standards, supp
structions and notes, given in ISO 1(
applied. All tests ghall be carried out in
atmosphere of 23.°C + 2 °C and (50 4

ementary in-
350 shall be
the standard
5) % relative

humidity unless)specifically stated othefwise in tables

3 and 4.

Table3. is compiled from ISO 10350, a

d the proper-

tiescisted are those which are appropriate to
styrene/acrylonitrile moulding and extrugion materials.

These properties are those consider

d useful for

comparisons of data generated for different thermo-

plastics.

Table 4 contains those properties, not
ically in table 3, which are in wide use (
significance in the practical charaq
styrene/acrylonitrile moulding and extrus

found specif-
r of particular
terization of
ion materials.

Table 2 — Conditions for compression moulding of test specimens

. Moulding . Demoulding Full-pressure Preheating
Material temperature Cooling rate temperature Full pressure time time
°C °C/min °C MPa min min
All grades 200 10 < 60 4405 5+ 1 5+1
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Table 3 — General properties and test conditions (selected from 1SO 10350)

© ISO

. Specimen i:
Property Unit Standard Speclmen _type prep- Test condltlfms and. supplementary
(dimensions in mm) . instructions
aration1)
Rheological properties
Melt mass-flow rate g/10 min
1ISO 1133 Moulding compound — 220 °C, load 10 kg
Melt volume-flow rate cm®/10 min
Mechanical properties
Tensile modulus MPa Test speed 1 mm/min
ISO 527-1,
Stress at break MPa 1ISO 527-2, see ISO 3167 M Test speed 5 mm/min
I1SO 527-4
Strain at break % Test speed 5 min/rin
Tensile creep modyus MPa 1ISO 899-1 see ISO 3167 M At1h
Strain < 0,4 %
At 11000 h
Flexural modulus MPa
ISO 178 see I1SO 3167 M Test speed 2 mm/min
Flexural strength MPa
Charpy impact strerjgth kJ/m? } 80x10x4 M Method 1eU (edgewise impact)
ISO 179
Charpy notched imgact strength kJ/m? 80x 10x 4 M Method 1eA (edgewise impact)
V-notch,
r=0,25
Tensile notched impact strength kJ/m? ISO 8256 80x10x 4 M Only to be quoted if fracture canpot be
double V-neteh, obtained with notched Charpy tept
r=(1
Thermal properties
Glass transition temperature °C IEC 1006 Moulding compound — Method A (DSC or DTA). Use 20|°C/min
Temperature of deffection under °C ISO 75-1, O 10x40r80x 10 x 4 M 0,45 MPa and 1,8 MPa
load ISO 75-2
Vicat softening temperature °C ISO 306 10x10x4 M Heating rate 50 °C/h, load 50 N
Flammability mm/min ISO(1290 125 x 13 x 3 M Method A — linear burning rate ¢f hori-
zontal specimens
Ignitability % 1SO 4589-2, 80 x 10x 4 M Procedure A — top surface ignitipn
1SO 4589-3
Electrical propertigs
Relative permittivityf -
IEC 250 >80x >80x1 Q Frequency 100 Hz and 1 MHz (cqmpen-
L sate for electrode edge effect)
Dissipation factor —
Volume resistivity Qm
IEC 93 >80x >80x1 Q Voltage 100 V
Surface resistivity Q
>80x >80x1 Q Use 25 mm/75 mm coaxial-cylinder
) = ~ electrode configuration. Immerse in
Electric strength kVimm |EC 2431 } IEC 296 transformer oil. Use short time
>80x >80x3 M o
(rapid rise) test
Comparative tracking index — IEC 112 >15x >15x4 M Use solution A

1) See next page.
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. Specimen .
Property Unit Standard (di;‘):::;:: i;yr:; ) prep- Test condm?ni ar::. supplementary
aration1) instructions
Other properties
50 x 50 x 3 or M 24 h immersion in water at 23 °C
@ 50 x 3 disc
Water absorption % 1SO 62 Q Saturation value in water at 23 °C
Thickness < 1 Q Saturation value at 23 °C and 50 % rela-
tive humidity
Density kg/m?® ISO 1183 10x10x 4 M Test specimen to be taken from
injection-moulded specimen prepared as
in 3.2

1) M = Injgctiorrrroutditg

Q = Copression moulding

Table 4 — Additional properties and test conditions of particular utility to SAN moulding and extrusion

materials
Test conditions
Property Unit Standard Speclmen ltyp e Speclm?n and
(dimensions in mm) preparation supplementary
ingtructions
Residual-stiyrene-monomer content % ISO 2561 Moulding compound — —
Residual-agrylonitrile content % ISO 4581 Moulding ‘compound — —
Bound-acnjlonitrile content % — Moulding compound — Sef annex A
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Annex A
(normative)
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Determination of the bound-acrylonitrile content in the continuous phase

A1

Principle

The combined acetone extracts contain

The unboynd resin in the continuous phase is separ-
ated from the dispersed elastomeric phase, the nitro-
gen contgnt of this resin is determined and the

acrylonitril
lated.
A.2 Prd

content of the continuous phase calcu-

cedure

A.2.1 Pre-extraction with n-hexane

Extract th
3mmx 3
Soxhlet ap
antioxidant
residue un

A.2.2 BE>

Extract 1,3
50 cm® of
at room t
separate t
soluble re
factory). [
acetone arj

e dried particles (approximately 3 mm x
mm) with n-hexane for about 80 h in a
paratus. During this time, additives such as
s and lubricants will be removed. Dry the
der vacuum at 60 °C for at least 2 h.

rtraction with acetone

g of the residue obtained in A.2.1-with
acetone, with occasional stirring,for 24 h
bmperature. Centrifuge the dispéersion to
e clear solution of the resin from the in-
idue (20 000 rev/min for.40 min is satis-
xtract the residue several times with
d separate by centrifuging.

all the un-

bound Tesin, WHICh can be precipitated, by pouring it

into a tenfold volume of methanol at )10
precipitated resin under vacuum at,6@ °C.

A.2.3 Acrylonitrile content

Determine the nitrogen content of the
resin by the Kjeldahl.semi-micro method
ISO 1656. Calculaté\the acrylonitrile conte
nitrogen contentusing the equation

AN = 379N

°C. Dry the

precipitated
specified in
nt from the

where

AN is the acrylonitrile content, expfessed as a
percentage by mass;

N is the nitrogen content, exprgssed as a
percentage by mass;

3,79 is the ratio of the relative] molecular
masses of acrylonitrile (C,H;CN) and nitro-
gen.

NOTE 1  Alternatively, the percentage acrylonitrile con-

tent may be determined by a pyrolysis/therma
method.

-conductivity
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