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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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INTERNATIONAL STANDARD ISO 7823-

3:2021(E)

Plastics — Poly(methyl methacrylate) sheets — Types,
dimensions and characteristics —

Part 3:
Continuous cast sheets
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Scope

document specifies requirements for non-modified flat poly(methyl methacrylat
inuous cast sheets for general-purpose use. The sheets can be colourless-0rcoloured,
sparent, translucent or opaque.

thickness range of the sheets covered by document is 1 mm to 10 mm.
Normative references
titutes requirements of this document. For dated references, only the edition cited

b2, Plastics — Determination of water absorption

/5-2:2013, Plastics — Determination of temperature of deflection under load — Part 2:
ite

| 78, Plastics — Determination of flexural properties
| 79-1, Plastics — Determination of Charpy impact properties — Part 1: Non-instrumented)
P91, Plastics — Standard dtmospheres for conditioning and testing
B06:2013, Plastics — (Thermoplastic materials — Determination of Vicat softening tempen
189:1999, Plastias~~ Determination of refractive index

£27-2, Plasties=— Determination of tensile properties — Part 2: Test conditions for m
ision plastics

R77-15:Plastics — Methods of exposure to solar radiation — Part 1: General guidance

B77-2, Plastics — Methods of exposure to solar radiation — Part 2: Direct weathering a

e) (PMMA)
and can be

following documents are referred to in the text in such' a way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced document (including any amendmerits) applies.

Plastics and

impact test

ature (VST)

pulding and

hd exposure

behind window glass

ISO 877-3, Plastics — Methods of exposure to solar radiation — Part 3: Intensified weathering using

conc

entrated solar radiation

ISO 1183-1, Plastics — Methods for determining the density of non-cellular plastics — Part 1: Immersion
method, liquid pycnometer method and titration method

[SO 1183-2, Plastics — Methods for determining the density of non-cellular plastics — Part 2: Density
gradient column method

ISO 2039-2, Plastics — Determination of hardness — Part 2: Rockwell hardness

[SO 2818, Plastics — Preparation of test specimens by machining
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ISO 4582, Plastics — Determination of changes in colour and variations in properties after exposure to
glass-filtered solar radiation, natural weathering or laboratory radiation sources

IS0 4892-2:2013, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc lamps

ISO 4892-4, Plastics — Methods of exposure to laboratory light sources — Part 4: Open-flame carbon-arc

lamps

ISO 11359-2, Plastics — Thermomechanical analysis (TMA) — Part 2: Determination of coefficient of linear

thermal exp

ISO 13468-

ansion and glass transition temperature

Plastics — Determination of the total luminous transmittance of transparent materia

S —

Part 1: Singl

ISO 13468-
Part 2: Doul

ISO 14782, |

3 Termsg
For the pur
ISO and IEC

— ISO Onlline browsing platform: available at https://www.isa.ebg/obp

IEC Ele

3.1
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sheet with
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suitable inif

4 Comp

The amoun

a part of the polymer), otherCmonomers and crosslinking agents (materials that produce the I

between th
the values g

Other addi
properties.

e-beam instrument

D, Plastics — Determination of the total luminous transmittance of transparent materia
le-beam instrument

Plastics — Determination of haze for transparent materials

and definitions
boses of this document, the following terms and definitions apply.

maintain terminological databases for use in standardization at the following address¢

Ctropedia: available at http://www.electropedia:org/

ed flat cast poly(methyl methacrylate)-sheet

th acrylic or methacrylic monomers;iproduced by bulk polymerization in the presen
iators

psition

[s of plasticizing ingredients (materials that do not undergo chemical reaction to bed

b chains of polymers) present shall be such that the basic properties are not changed
iven in Table-3. These amounts are in most cases less than a mass fraction of 5 %.

ives, suchyas colorants, UV absorbers and pigments, may be included to give spg

Requiremelllts regarding additives are given in national environmental legislation and regulations.

s —

PS:

wo plane, substantially parallel surfaees, based on homopolymers of MMA, or copolymers

re of

ome
inks
‘rom

cific

5 General requirements

5.1 Protective coverings

Unless otherwise agreed upon by the interested parties, the surfaces of the sheet, as delivered, shall
be protected by suitable materials, for example kraft paper secured with a water-soluble or pressure-
sensitive adhesive, or a polyethylene film, which are readily removable without causing surface
contamination or damage.
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Appearance

5.2.1 Surface defects

The sheet shall have a smooth surface. There shall be no scratches, marks or other surface defects
larger than 3 mm? each anywhere in the sheet.

5.2.2 Inclusion defects

There shall be no bubbles, inclusions, cracks or other defects that could adversely affect the performance

of t

cshootinitcintended annlication which arolaragorthan 3 mm?2 aach anuwhore in the c'leet
SHEE ot et adpprrta oo Cachr S et o St oy vy e r eSS .

5.2.]

The
cong

5.2.4

5.2.5

defiped as negligible in Table 1, within 1 m2 anywhiere in the sheet. What constitutes a signifid

shal

5.2.4
anyy

5.3

The
agre

5.4

5.4.]
The

b Classification of defects

hrea of any defect found in the sheets shall be classified as specified in Table. 1.<Each de
idered separately.

Table 1 — Classification of defects

Fect shall be

Classification Area of surface defect Area of inclusion defect
Negligible Less than 1 mm? Less than 1 mm?
Acceptable 1 mm? to 3 mm? 1 mm? to 3 mm?

Ll Distribution of defects

.1 There shall be no significant number (for the application) of small defects, each

be agreed between the interested parties:

.2 No defect defined as acceptablé in Table 1 shall be within 500 mm of another accep
Vhere in or on the sheet.

Colour

colour distribution shall be homogeneous, unless otherwise specified. Variations in col
ed upon between the interested parties.

Dimensions

|  Length and width

of which is
ant number

table defect

our shall be

cut sheets,

the teleraneesforeachsheetshallbe-asspeeifiedinTtable 2

length and width of the sheet shall be agreed upon between the interested parties. Foj

Table 2 — Tolerances on length and width of cut sheets

Length or width Tolerance
mm
Up to 1 000 3 mm
From 1 001 to 2 000 +(6) mm
From 2 001 to 3 000 0 mm
3001 and over +8'3 %

© IS0 2021 - All rights reserved
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5.4.2 Thickness

The thickness tolerance for sheets in the range from 1 mm to 10 mm and up to 6 m?2 in area shall be
* 0,1h, where h is the nominal sheet thickness in millimetres.

The tolerances apply within each sheet and from sheet to sheet.

5.4.3 Tolerances for other sheet sizes

Tolerances for sheet sizes and thicknesses outside the above ranges shall be agreed upon between the
interested parties.

5.4.4 Conditions of measurement

Measurements of dimensions shall be made at room temperature, except that, in cases, of dispute,
measurements shall be made under standard conditions, as specified in ISO 291. Forsmeasurements
made undef ambient conditions, due allowance shall be made for dimensional changes due tq the
differencesfin temperature and relative humidity between test locations.

5.5 Basi¢ and other properties

5.5.1 Badic properties

The basic mlechanical, thermal and optical properties of sheets shall be as specified in Table 3.

5.5.2 OtHer properties

Other propérties of sheets shall be agreed upon between'the interested parties. Examples of, and| test
methods foy, such properties are presented in Table 4=

Table 3 — Basic properties of PMMA continuous cast sheets — Required values

Property Unit Test method Required value Subclauge
Tensile strepigth MPa [SO 527-2/1B/5 min. 60 6.5.2
Tensile strajn % IS0 527-2/1B/5 min. 2 6.5.2
Modulus of ¢lasticity in tension MPa IS0 527-2/1B/1 min. 2 700 6.5.2
Charpy impgct strength (unnotched) k]/m? [SO 179-1/1fU min. 8 6.5.3
Vicat softenjng temperaturé€ °C ISO 306, min. 95 6.6.1
method B50
Dimensionallchange onieating (shrinkage) % Annex A max. 2,8 6.6.3
Total lumingus transmittance? % [SO 13468-1 min. 90 6.8.1

Light trapsimittance at 420 nm
(thickness 3mm)?

N
o
[o8]

— Dbefore exposure to xenon lamp % ISO 13468-2 min. 90

— after exposure to xenon lamp| % IS0 13468-2 min. 88 b.0.3

for 1 000 h (ISO 4892-2:2013,
method A)

a2 For transparent, colourless material.

o
co
o
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Table 4 — Other properties of PMMA continuous cast sheets — Typical values

Property Unit Test method Typical value Subclause
Flexural strength MPa ISO 178 110 to 115 6.5.1
Rockwell hardness Scale M 1SO 2039-2 95 to 100 6.5.4
Linear expansion coefficient °c1 ISO 11359-2 7 x 1075 6.6.4
Temperature of deflection under load °C ISO 75-2:2013, 85to 100 6.6.2
method A
Haze % ISO 14782 0,5to1l 6.8.2
Refractive index,an23 1S0 489:1999 meth- 149 6.8.4
od A
Denpitya b g/cm3 ISO 1183-1:2019, 1,19 69.1
method A or C,
or ISO 1183-2
Watpr absorption % ISO 62, method 1 0,5¢ 6.9.2
(24 h,23°C)
a For transparent, colourless material.
b Foloured sheets may have a higher value.
¢ Value reported refers to a square specimen of edge 50 mm and thickness,3 mm.

6 [[est methods
6.1 | General

6.1.1 Sampling

The sampling procedure shall be agreed upeon between the interested parties. The sampling procedure
giveh in ISO 2859-1 is widely accepted.and frequently used. Hence it is recommended.

6.1.2 Conditioning and testing atmospheres

Condlitioning of specimens (48/'h) and tests shall be carried out in accordance with ISP 291 with
clas§ 2 tolerances for temperature and relative humidity, except for the Vicat softening t¢mperature,
temperature of deflectioh-under load and dimensional change on heating (shrinkage) (see| 6.6.1, 6.6.2
and b.6.3).

6.1.3 Preparation of test specimens

Spedimens<shall be prepared in accordance with the procedures specified in ISO 2818, wherever
appljcahle

Wh e mocnccary b v chinn tha chont +0 +ha thiclonce wooiend £ou o ool Foct o ethOd one
ER11S TTCCCSSTT y to ottt C—o e e Tt oTtThiCtrm I C ST Cqumr OO0 poT tredrat—test+ )

original surface shall be left intact.

6.1.4 Specimen thickness

When the sheet has a thickness less than that required for the specimens in a particular test method,
specimens having the thickness of the sheet shall be used.

6.2 Appearance

Defects and their distribution shall be evaluated by inspecting the sheet illuminated by daylight or by a
daylight-type fluorescent lamp with a colour temperature of 6 500 K + 650 K and a power rating of not
less than 40 W.

© IS0 2021 - All rights reserved 5
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6.3 Colour

Colour differences between a reference material (standard) and the test sample shall be determined by

methods ag

reed upon by the interested parties.

6.4 Dimensions

6.4.1 The length and width shall be measured to the nearest 1,0 mm, in accordance with 5.4.4. using a
calibrated rule.

6.4.2 The| thickness shall be measured to the nearest 0,05 mm, in accordance with 5.4.4, using a

calibrated npicrometer or dial gauge, or an ultrasonic probe. Measurements shall be carried outat nq less
than 100 mm from the sheet edge.

6.5 Mechanical properties

6.5.1 The|flexural properties shall be determined in accordance with ISO 178,(using, when possille, a
4-mm-thick specimen. The original surface shall be put under tension whenevepthe specimen has peen
machined t¢ the specified dimensions.

6.5.2 The| tensile properties shall be determined in accordanceywith ISO 527-2, using typ¢ 1B
specimens. [The test speed for tensile strength and for tensile strain:at'break shall be 5 mm/min * 1 jnm/
min and for{the modulus of elasticity in tension 1 mm/min * 0,2 @ /min.

6.5.3 The| Charpy impact strength shall be determined in“accordance with ISO 179-1/1fU, using the
standard uInotChed bar (dimensions of the specimen 8*mm x 10 mm x 4 mm). The pendulum fhall
strike the syirface that is opposite to the original one if'the specimen has been machined to the spedified
dimensions

6.5.4 The| Rockwell hardness shall be determined in accordance with ISO 2039-2, scale M, on the
original casf surface.

6.6 Thermal properties

6.6.1 The| Vicat softening «teinperature shall be determined in accordance with ISO 306:2013,
method B5(), using the orjginal cast surface. The rate of heating shall be 50 °C/h + 5 °C/h. Beforg¢ the
test, the sp¢cimens shall)be’conditioned for 16 h at 80 °C + 2 °C and cooled to room temperature|in a
desiccator.

6.6.2 The|temperature of deflection under load shall be determined in accordance with ISO 75-2:2013,
method A. Before the test, the specimens shall be conditioned for 16 h at 80 °C + 2 °C and cooled to joom
temperature-Hra-desiceaterMeasturementsshallnetbe-earried-eut-enspecimenswith-a-thicknessbelow
3 mm.

6.6.3 The dimensional change on heating (shrinkage) shall be determined by the method described in

Annex A.

6.6.4 The

linear expansion coefficient shall be determined in accordance with ISO 11359-2.

6.7 Flammability

The flammability and burning properties shall be determined in accordance with national fire
regulations.

© ISO 2021 - All rights reserved
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6.8 Optical properties

6.8.1 The total luminous transmittance shall be determined using illuminant D¢ in accordance with
ISO 13468-1 on specimens 1,5 mm to 5 mm thick.

6.8.2 Haze shall be determined in accordance with ISO 14782 on specimens 1,5 mm to 5 mm thick.

6.8.3 The light transmittance at 420 nm, before and after exposure for 1 000 h to a xenon lamp in
accordance with ISO 4892-2:2013, method A, shall be determined with a spectrometric system in
accordance with ISO 13468-2, using a specimen 1,5 mm to 5 mm thick. By agreement between the
interested parties, the light transmittance may alternatively be determined after exposune fo a carbon-
arc lamp (see I1SO 4892-4).

6.8. The refractive index shall be determined in accordance with ISO 489:1999, method A.

6.9 | Other properties

6.9.1 The density shall be determined in accordance with 1SO(1183-1:2019, method|A or C, or
ISO 1183-2.

6.9.2 The water absorption shall be determined in accordance with ISO 62, method 1 (24 h at 23 °C).

The natural-weathering performance shall be determined in accordance with [ISO 877-1,
ISO 77-2 and ISO 877-3. The resistance to exposure:to-artificial light shall be determined injaccordance
with| ISO 4892-2:2013, method A. Changes in colour'and properties after exposure shall be dgtermined in
dance with ISO 4582. The details of these tests shall be agreed upon between the interested parties.

7 Retest and rejection

If anly failure occurs, the material may’be retested by agreement between the interested parties.

© IS0 2021 - All rights reserved 7
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Annex A
(normative)

Determination of dimensional change on heating (shrinkage)

A.1 Specimens

Cut three srlluare specimens of side 100 mm #* 2 mm from the sample sheet at positions approxim

equally spa

Dry the sp¢
28 °C; in caf

Mark the fo

A2

Place the sj
suitable pre
layer of talc

When the 5

reduced by
placing the

than the sp

light coveri

and fasten {

A.3 Cool

Allow the sj

desiccator 4

Heat

Ced across the width of the sample.

cimens at 70 °C £ 2 °C for 48 h and then allow them to cool to room temperature (18
es of dispute 23 °C + 2 °C) in a desiccator.

ir sides and measure the length of each to the nearest 0,02 mm.

ing procedure

pecimens horizontally on a plate on a shelf in an oven naintained at 160 °C = 2 °C.

Table A.1 — Heating time

Thickness Time
mm
1,5to5

>5

min
60
75

pecimen warps on heatingtand its dimensions are difficult to measure, warping ca

hg of talc over the-specimen, place a second aluminium sheet over the specimen and sp
he two alumjnium sheets together lightly with clips.
ing procedure

pecimens to cool to room temperature (18 °C to 28 °C; in cases of dispute 23 °C+ 2 °C) i

ndiremeasure the four cidpc’ againtothe nearest ﬂ’ﬂ') mm
(=]

cautions to avoid the specimens sticking to the plateifor example, cover the plate w
The heating time, which depends on the thickness ofithe sheet, shall be as given in Table

csprinkling a light covering-of talc over an aluminium sheet of, for example, 0,5 mm thick}
specimen on the sheetand placing a frame-like spacer, which is somewhat larger and thij
ecimen, around the-specimen, leaving room for the specimen to expand. Then sprinl

htely

Cto

Fake
ith a
A1,

n be
hess,
cker
kle a
acer,

1|1 the

A.4 Calculation

Calculate the change in length of each side of each specimen as a percentage of the initial value. Calculate
the average percentage change for the four sides of each specimen and the average value for the set of
three specimens.

A.5 Test

report

The test report shall include the following:

a) areference to this document, i.e. ISO 7823-3:2021;

8
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