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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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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s related to conformity assessment, as well as information about ISO's adherence to
le Organization (WTQO) principles in the Technical Barriers to Trade (TBT) see www

This docu
Products.

This fourt
technically

Part1

the "co
in 6.2

the re

the md

“Testiy

the title has been editorially revised.to-read "Plastics — Unplasticized poly(vinyl chloride) sheet]
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ment was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee SC

h edition cancels and replaces the-third edition (ISO 11833-1:2012), which has b
revised. The main changes compared to the previous edition are as follows:

Types, dimensions and characteristics for sheets of thickness not less than 1 mm";

lour"” requirements (fermer 5.3) have been incorporated with the "appearance” requirem¢
former 5.2);

uirements formeasurement at any other temperature (t °C) than 23 °Chas been adde
rmer 6.3.1};

thod of‘handling the results of 7.4.1, 7.4.2 and 7.4.3 (former 6.4.1 to 6.4.3) have been addg
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ted parties” has been added in 7.5.1 (former 6.5.1);

measu

A list of all

rements" has been added and the subsequent tables have been renumbered..

parts in the ISO 11833 series can be found on the ISO website.

a new Table 7 "Frequency and measurement positions of appearance tests and dimensional

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Plastics — Unplasticized poly(vinyl chloride) sheets —

Part 1:
Types, dimensions and characteristics for sheets of

th

ickness not less than 1 mm

Thi
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ISO
ISO
ISO
ISO
ISO

ISO
extH

ISO
ISO

Scope

pplies only to sheets of thickness not less than 1,0 mm.

pes not cover biaxially stretched PVC-U sheets.

Normative references

following documents are referred to in the text in such a way that some or all of th
Ktitutes requirements of this document. For datedéreferences, only the edition cited 3
ated references, the latest edition of the referenced’document (including any amendmen

75-2:2013, Plastics — Determination of temperature of deflection under load — Part
ebonite

178, Plastics — Determination of flexural-properties

179-1, Plastics — Determination of.CHarpy impact properties — Part 1: Non-instrumented
291, Plastics — Standard atmospheres for conditioning and testing

306:2013, Plastics — Thermoplastic materials — Determination of Vicat softening temper
472, Plastics — Vocabulary

527-2, Plastics~—= Determination of tensile properties — Part 2: Test conditions for mq
usion plasties

899-2, Plastics — Determination of creep behaviour — Part 2: Flexural creep by three-poin

2X306-1:2019, Plastics — Unplasticized poly(vinyl chloride) (PVC-U) moulding and

5 document specifies the requirements for flat extruded sheets and pressed sheets of unjplasticized
F(vinyl chloride) (PVC-U) and the test methods to be used to measure the required values.

Pir content
pplies. For
[s) applies.

2: Plastics

mpact test

ture (VST)

ulding and

t loading

extrusion

materials — Part 1: Designation system and basis for specifications

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

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

ISO
ISO

2039-1, Plastics — Determination of hardness — Part 1: Ball indentation method

2818, Plastics — Preparation of test specimens by machining

ISO 2859-1, Sampling procedures for inspection by attributes — Part 1: Sampling schemes indexed by
acceptance quality limit (AQL) for lot-by-lot inspection
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ISO 13468-1, Plastics — Determination of the total luminous transmittance of transparent materials —
Part 1: Single-beam instrument

IEC 62631-3-1, Dielectric and resistive properties of solid insulating materials — Part 3-1: Determination

of resistive

3 Term

properties (DC methods) — Volume resistance and volume resistivity — General method

s and definition

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

ISO and IE
ISO On

IEC El¢

4 Mate

Sheets sha
may conta
retardants
used for th

5 C(Class

Extruded 2
of sheet as
yield, Char

— Group
Group
Group
Group

Group

6 Requ

6.1 Mas

Protection

line browsing platform: available at https://www.iso.org/obp

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

rial

n additives such as stabilizers, lubricants, processing aids, impaet’modifiers, fillers, fl
and colourants. Compounds and additives of unknown identjtytahd composition shall no
e processing of sheets.

ification

nd pressed sheets are each classified into the following five groups, characterized by {
well as by the numerical values of the three most important properties, i.e. tensile streg
py impact strength and Vicat softening temperature (see Table 5):

1: General-purpose grade;
2: Transparent grade;

3: High-modulus grade;

4: High-impact grade;

5: Heat-resistant grade.

irements

king

. 4= H 1 H 1 dodkal £ H 4o a | o b dodel £arll H Jaga | .
L HIAIILAITT TCT HITHUIUGIL AT UdldUdSTS TUT UST I SUAdlIUdI UL Z4tIUIT at LT TUITUWITS dUUT TS STh.

1 be fabricated from PVC-U compounds as defined in ISO 21306-1:2019, Clause 1. Compounds

hme
t be

ype
s at

agreed bet

6.2 Appearance

of the sheet surface with a suitable material (for example polyethylene or paper) shalll be

The surface shall be free of noticeable flaws, cracks, mottling, voids, bubbles, impurities, colour
unevenness (both within one sheet and between sheets) and other defects which are not acceptable
for the application envisaged. The sheet shall have a smooth surface, except for embossed sheets which
shall have a uniform pattern. Requirements concerning defects shall be agreed upon between the

interested

parties.
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6.3 Dimensions

6.3.1 Length and width

The nominal length and width of sheets shall be agreed between the interested parties. For any
individual sheet selected at random from any delivery, the tolerances shall be as specified in Table 1.

Table 1 — Tolerances on length and width

Dimensions in millimetres

Nominal dimension Tolerance on length and width
d, Extruded sheet Pressed sheet

d, <500 +3
0
500<d, <1000 +4
0

1000<d,<1500 +g +g
1500<d,<2000 +g
2000<d,<4000 +g

6.3]2 Rectangularity

For| any individual sheet selected at random from any delivery, the tolerance on rectpngularity,
expfressed as the difference in length of the diagonals, shall be as specified in Table 2.

Table 2 —(Tolerances on rectangularity

Dimensions in millimetres

. . . Tolerance
Nominal diménsions
) (difference between diagonals)
(length(x width)
Extruded sheet Pressed sheet
1-800 x 910 7 5
2000 x 1000 7 5
2440 x 1220 9 7
3000x 1500 11 8
4000 x 2500 17 13

The telerances specified in Table 2 assume that the length and width of the sheet comply with Table 1.

Tolerances on sheets of other nominal dimensions shall be calculated, in millimetres, using Formulae (1)
and (2) and rounded to the nearest integer:

Extruded sheet:

‘A_c—ﬁa‘= (AB+4BC/1000)+ BC? —/(AB—4BC/1 000)%+ BC? 0

© IS0 2019 - All rights reserved 3
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Pressed sheet:

‘R—ﬁ‘z\/(ﬁwizn 000)2+ BC? —\/(,53—3%/1 000)2+ BC?

where ‘ A_C—a)

D/

is the deviation from rectangularity (see Figure 1).

(2)

6.3.3 T:]i:kness
The thick

A

Figure 1 — Deviation from rectangularity

B

ss shall be determined in accordance with 7.3.2 The tolerance on the thickness shall bg as

specified in Table 3 for non-critical applications (T,) or as specified’it Table 4 for critical applicatjons
(T,), as agffeed between the interested parties.

Table 3 — Tolerances on thickness for non-critical applications (T,)

. . Tolerance
Nominal thickness, d %
mm
Extruded sheet Pressed sheet
1<d<5 +13 +15
5<d<20 10 *10
d>20 +7 £7
Tolerances for embossed sheets shall be agreed between interested parties as required.

Table 4 — Tolerances on thickness for critical applications (T,)

Tolerance

mm

Extruded sheet

+(0,1 + 0,03 x nominal thickness)

Pressed sheet

+(0,1 + 0,05 x nominal thickness)

Tolerances for embossed sheets shall be agreed between

interested parties asreaguired
I 1

6.4 Basic properties

The basic mechanical, thermal and optical properties of sheets of each group shall be as specified in

Table 5.

© ISO 2019 - All rights reserved
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6.5 Other mechanical and physical properties

Requirements for the properties in Table 6 shall be agreed between the interested parties as required.

The other mechanical properties shall be determined in accordance with 7.7.

Table 6 — Other mechanical and physical properties

Property Test method Unit

Charpy impact strength of unnotched specimens [SO 179-1 Kl/m?2
at0°Cand =20°C Type lell/pendulum energy 4 | J/m

i . 1SO 75-2:2013 o
Temperatute of deflection under load Method A C
Creep modylus in flexure under stress of 5 MPa IS(;)H??(?-Z MPa
Density ISO 1183-1 or ISO 1183-2 g/cm3

I IS0 178
Flexural strength ba = 35 mm MPa
Ball indentftion hardness IS0 2039-1 N/mm?
Volume resjstivity [EC 62631-3=1 Q-cm

a2 p=width of test specimen.

6.6 Che

6.6.1 FI3

Requireme
national ar

mical and physiological properties

jmmability

6.6.2 Chemical resistance

Requirems
parties as 1

equired.

6.6.3 P

Requirements for physiological behaviour shall be agreed between the interested parties as required.
relevant legislation shall Be'taken into consideration if the sheet is likely to come into contact with food.

siological behaviour

7 Test methods

7.1 General

nts for flammability shall be agreed betwéén the interested parties as required. Reley
d International Standards shall be consjdered in the agreement.

nts for chemical resistance for critical applications shall be agreed between the interes

rant

ted

The

7.1.1 Sampling

Take a sample sufficient to investigate the compliance of the material with this specification. The

sampling shall be done in accordance with ISO 2859-1.

7.1.2 Preparation of specimens

Prepare all specimens in accordance with ISO 2818. The surface of the specimens shall be free of any
damage or faults in order to avoid notch effects. Should any burrs be present on a specimen, remove
them without damaging the surface. If necessary, finish the edges of the machined surfaces with
sandpaper. When it is necessary to machine the sheet to reduce the thickness for a particular test, leave
one original surface intact.

6

© ISO 2019 - All rights reserved
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3 Conditioning and testing of specimens

Unless otherwise specified in Clause 6 or hereafter, carry out testing in one of the standard atmospheres
specified in ISO 291, after conditioning the specimens for atleast 16 h in the same atmosphere. However,

itis

7.2

not applicable for appearance inspection and dimensions measurement.

Appearance examination

Examine the original and cut surfaces with the naked eye, from a distance of 60 cm, for noticeable flaws,
cracks, mottling, voids, bubbles, impurities and other defects, inspecting the sheet in the direction

oppesite-te-that-efthe-incidenttght—UltrasonicorX-ray-examinationmay-alse-be-used-te-detect voids.
7.3| Dimensions
7.3]1 Measure the length, width and diagonals of the sheet to the nearest 1. mm, using { calibrated
rulgr or tape measure. For dimension measurement, 23 °C shall be the standatd-When meaqurement is
performed at any other temperature (¢ °C) than 23 °C, the value converted te_23 °C by using Hormula (3)
shall be adopted.

Lys :L/[1+7x10_5><(t—23)J (3)
wheére

Lys is the length or width converted to 23 °C (mm);

t is the temperature at the time of measurement (°C);

L is the length or width measuredat ¢ °C (mm);

7 x 107> is the linear expansion ceefficient of sheet (1/°C).
7.3{2 Measure the thickness to thesnearest 0,01 mm, using a calibrated thickness gauge.
7.3{3 Frequency of measyrement and measurement positions.
The frequency of dimensional measurements of the sheet and measurement positions shall be as shown
in Table 7.

Table 7 —Frequency and measurement positions of appearance tests and dimensgional

measurements
Frequgn_cy and Extruded sheet (E) Pressed sheet (P)
positions

Fr ucuL,_y Uf QPPCQI allttT Tl:l}\C Clt lCClDt UIICT DlJCbilllCll fl UIIll TCI}\C Clt lCClDt UIICT DlJCbilllCll fl Ul T Ch lot
tests and dimensional each lot consisting of manufactured | consisting of continuously cut products of the
measurement products of the same size. same size.
© IS0 2019 - All rights reserved 7
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Table 7 (continued)

Frequency and
positions

Extruded sheet (E)

Pressed sheet (P)

At four arrows 50 mm inside from each edge and at two diagonal lines drawn from

four corners.

| 50mm inside

Measuremgnt positions of
length, widith and
rectangulafity

Width

Length

Measuremgnt positions of
thickness

At five points positioned not less
than 10 mm but not more than

50 mm inside from the edge of the
sheet: two points at ends, one at the
centre, and the two intermediate
points between the end points:and
the centre point.

Extrusion
direction

At eight points positioned not less than
10 mm but not more than 50 mm inside fr

the edge of the sheet: four corner points afpd

the centre point of each of the four sides.

[¢] [¢] [¢]
o o
[e] [e] [e]

m

7.4 Mechanical properties

7.4.1 Tepsilestress atyield and nominal strain at break

Determine|the tensile stress at yield and the nominal strain at break in accordance with ISO 52

7-2,

using at least five type 1B specimens for each direction and a test speed of 50 mm/min. Express the
result with the average of measurements of longitudinal specimens and that of orthogonal specimens,

respectively.

7.4.2 Modulus of elasticity in tension

Determine the modulus of elasticity in tension in accordance with ISO 527-2, using at least three type 1B
specimens for each direction and a test speed of 1 mm/min. Express the result with the average of
measurements of longitudinal specimens and that of orthogonal specimens, respectively.

© ISO 2019 - All rights reserved
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3 Charpy impact strength of notched specimens

For nominal thicknesses 2 4 mm, determine the Charpy impact strength of notched specimens in
accordance with ISO 179-1, using at least 10 type 1lepA specimens cut out in the extrusion direction and
at least 10 cut out in the transverse direction. Machine direction (MD) and transverse direction (TD)
shall be expressed by the average value of each test pieces. Testing of sheets with a thickness between
1,0 mm and <4,0 mm shall be subject between the interested parties.

7.5

Thermal properties

7.5

1 Vicat softening temperature

Detprmine the Vicat softening temperature in accordance with ISO 306:2013, methed B50| Testing of
shepts with a thickness between 1,0 mm and <1,5 mm shall be subject between thejihtérest¢d parties.
7.5{2 Dimensional change on heating and resistance to delamination
7.5{2.1 Specimens
Cut|out at least three specimens measuring 120 mm - 120 mm ak the locations in the sample sheet
shon in Figure 2.
1] N 3
2 2
a) Extruded sheet b) Pressed sheet
Key
specimens
direction of extrusion
direction of calendering-of'sublayers
Figure 2 — Locations of specimens
Mark straightlines of length 100 mm * 2 mm on the specimens in the longitudinal (ejtrusion or
calgndering)and transverse directions at a minimum of two places as shown in Figure 3.
© IS0 2019 - All rights reserved 9
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Dimensions in millimetres

100 + 2

............... _________%

| |

| |

| |

! !

| |

| |

| o |

N | = |
+ i Ly i S
= ! ! <

} | |

| |

| |

| |

| |

| |

| |

NS IR — N

120
Figure 3 — Marking of specimens
7.5.2.2 Hrocedure
Heat the specimens in\an oven at the temperature and for the time specified in Table 8.

Table 8 — Temperature and duration of heating

10

Nominal sheet thickness, ri“ Tpmpprnhlrp Hpnfing time
mm °C min

1<d,<2 301

2<d,<4 45+ 1

4< dn <6 55+1

140 + 2

6<d,<10 75+1

10 < dn <30 90+ 2

d,>30 1205

NOTE Heating time means the residence time at the test temperature used.

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=94f3b2ddcfee832a22d48928a038c304

1SO 11833-1:2019(E)

Remove the specimens from the oven and allow them to cool to room temperature. Measure the lengths L
and T of the marked lines and calculate the change AL and AT in each, in percent, using Formulae (4) to (5):

_L-L

AL= x100
Ly
_TO
AT = x100
Ty
where

(4)

(5)

Cal

Examine the original and cut surfaces of pressed sheets with‘the naked eye for delaminatior].

7.5

The
the
(sed

7.6

Det
ISO

7.7

7.7

Det
or -
ISO

L, isthelength of the line in the longitudinal direction prior to heating, expresseg-in 1
(100 mm * 2 mm);

L is the length of the line in the longitudinal direction after heating, expressed in mill

T, isthelength of the line in the transverse direction prior to heating, expressed in mi
(100 mm * 2 mm);

T isthelength of the line in the transverse direction after heating, expressed in millin

ulate the arithmetic average of AL and AT and report.

2.3 Resistance to delamination of pressed sheets

resistance to delamination of pressed sheetsunay be determined using a wedge (see An
resistance of sheets thicker than 20 mm may<lso be determined using thermal bending, :
Annex B).

Total luminous transmittance

ermine the total luminous ¢ransmittance of colourless transparent sheets in accord
13468-1.

Other mechanical and physical properties

1 Charpy imipact strength of unnotched specimens

ermine the\Charpy impact strength of unnotched specimens in accordance with I1SO 17
20 °C _with a pendulum impact testing machine, using a pendulum of energy 4 ] and
179-1/1eU (edgewise, unnotched) specimens cut out in each direction.

illimetres

metres;

limetres

hetres.

nex A) and
s required

lance with

9-1 at 0 °C
at least 10

7.7.2
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Determine the temperature of deflection under load in accordance with ISO 75-2:2013, method A.

7.7.

3 Creep modulus

Determine the flexural creep modulus in accordance with ISO 899-2 under a stress of 5 MPa, at 40 °C
and after 10 h, 100 h and 1 000 h.

7.7.4 Density

Determine the density of the sheet in accordance with ISO 1183-1 or ISO 1183-2.
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ISO 11833-1:2019(E)

7.7.5 Flexural strength

Determine the flexural strength in accordance with [SO 178.

7.7.6 Ball indentation hardness

Determine the ball indentation hardness in accordance with ISO 2039-1.

7.7.7 Volume resistivity

Determinetheselume vncicfivify inaccordance with IEC 60093

8 Marking

The follow|ng information shall be marked on each package of sheets:

a) the number of this document, the material and the product designation, as shownbelow:

ISO 11B33-1 — PVC-U—EorP—T;orT, —1,2,3,40r5—AorB:
— PVC-U: material

— E ¢r P: Extruded or Pressed

— Tyor T,: Tolerance on thickness

— 1,2,3,4 or 5: Group

— A ¢r B: Total luminous transmittance class

b) the dirthensions;

c¢) the mgnufacturer's name and country, and'the year and month of manufacture or lot number.

12
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