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INTERNATIONAL STANDARD

I1SO 1060/1-1982 (E)

Plastics — Homopolymer and copolymer resins of vinyl
chloride —

Part 1

1 Scope

This part of
homopolyme|
tion of their
(in the case
their final ge
dications con

: Designation

and field of application

ISO 1060 specifies a method of designation of
and copolymer resins of vinyl chloride as a func-
hemical nature, their poly(vinyl chioride) content
f the copolymers), their polymerization process,
heral utilization, and a number of properties. In-
cerning special properties can also be added.

Specificationg for specific resins should be based on this

designation.

1SO 1060/2 s
methods to

specified in
perties.

becifies the preparation of the sample and the test
be used for the determination of the properties
his International Standard and of additional pro-

2 References

ISO 60, Pla
material that

stics — Determination of apparent density of
can be poured from a specified funnel.

ISO 174, Plastics — Homopolymer and copolymer resins of

vinyl chloridd
solution.

— Determination of viscosity~snumber in dilute

ISO 1043, Plgstics — Symbols.

ISO 1060/2,
vinyl chloridg

Plastics — Homopalymer and copolymer resins of
— Part 2: Determination of properties.

ISO 1158, Plastics ~<:Hemopolymers and copolymers of vinyl

chloride — [

etermination of chlorine.

ISO 1624, P,

3 Definition

For the purpose of this International-Standard, the following

definition applies:

homopolymer and copolymer resins of vinyl chloride:

Resins in powder form censisting respectively of

— a homepolymer of vinyl chloride (CHy =
mer) ;

— _a.copolymer of vinyl chloride with one or
moromers, in which vinyl chloride is the main

This powder is intended to be used with the necess:
to form a compound used in the production of the]
It can have a very low content of non-polymerized
used in the polymerization process (for example er
suspension agents, catalyst residues) or deliberat
the course of this process as part of the polymeriz
to stabilize the resin (prestabilizers).

NOTE — The designation can also be used for homogeng
prepared mechanically, of several vinyl chloride homopo
homopotymer of vinyl chloride with one or more polyn

LHCI mono-

more other
constituent.

bry additives
rmoplastics.
substances
nuisifying or
bly added in
tion system

ous mixtures,
ymers or of a
hers or copo-

lymers of other monomers in which the poly(vinyl chloride) is the main

element, provided that it is clearly shown that the design
a "“mixture”’.

4 Designation system

htion refers to

Chloride are

vinyl chloride — Determination of particle size distribution by
sieve analysis in water.

ISO 2555, Resins in the liquid state or as emulsions or disper-
sions — Determination of Brookfield RV viscosity.

ISO 4575, Plastics — Polyvinyl chloride pastes — Determina-
tion of apparent viscosity using the Severs rheometer.

1ISO 4608, Plastics — PVC resins for general use — Determina-
tion of plasticizer absorption at room temperature.

ISO 4612, Plastics — PVC paste resins — Preparation of a
paste.

designated by the number of this International Standard and
3 or 4 data blocks {separated from each other by a comma) pro-
viding the following information:

4.1 Data block 1

The polymer is identified by its symbol according to ISO 1043.

For copolymer resins the symbol is followed by an interval, then
by a two-digit number indicating the PVC content. The latter is
obtained by determining the chlorine content in accordance
with ISO 1158 and using the table in the annex which shows
the relationship between chlorine content and PVC content.
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For all resins, after a hyphen, the polymerization process is
coded by a letter, as follows:

S : polymerization in suspension
E : polymerization in emulsion
M : bulk polymerization

X : processes other than above or intermediate.

preparing a paste conforming to ISO 4612 with a viscosity of
about 25 Pa-s.

The viscosity is measured under the foliowing conditions:
— 24 h after preparation of the paste;
— conditioning and test temperature: 23 + 1 °C;

— Brookfield RV viscometer (RVF, RVF-100, RVT);

rotationai-fraaguencv—of-the-coindle—20 min—
¥ GHERGY PHG

4.2 Data bchck 2
The general endl use, coded by a letter as follows :
G : general-purpose resins

P : paste regins.

4.3 Data block 3

The properties|to be designated in this data block are as
follows :

— for all resins, the viscosity number indicated by three
figures (see4.3.1};

— for G resins, the apparent bulk density indicated by two
figures (see4.3.2) ;

— for P rdsins, the amount of DOP required for a paste
with a defingd viscosity, indicated by one figure (see 4.3.3).

4.3.1 Viscosity number (VN}, determined in accordancé with
ISO 174. The vglue is indicated as a three-digit number (the first
digit being a zefo for values below 100}, followed\by a hyphen.

No batch of degignated resin shall have awiscosity number out-
side the followling tolerances for the_walue indicated in the
designation

+ 3 for VN < 090
+ 5 for090 < VN <135
+ 7,5 for VN=>"135

4.3.2 For G rgsins: apparent bulk density, determined in ac-

— spindle No. 6;
— viscosity to be read after 1 min of rotation.

The value is expressed as a one-digit_-number, indidating the
class as given in table 1.

Table 1

Classes 4 5 6 7 8 9

DOP,
p.h.r <45 |>45 to 55| > 5510 65> 65 to 75|> 75 tg 85| >85

NOTE — Because of the uncertainty arising from the methods of
preparing-the paste and measuring its viscosity, certain fesins may
sometimes’ appear in one class and sometimes in anothgr. In such
cases, it shall be stated that the resin is on the borderline bgtween two
classes.

Data block 3 can be the end of the designation, ¢r can be
followed by two commas and data block No. 4.

4.4 Data block 4

Properties whose use is optional.

4.4.1 For G resins:

a) Sieve analysis, determined in accordapce with
ISO 1624 : Retention on sieve of 250 pm mesh.

b) Sieve analysis, determined in accordafce with
1SO 1624: Retention on sieve of 63 um mesh.

c) Plasticizer absorption at room temperature, determined
in accordance with ISO 4608.

cordance with 1SO 60. The value is indicated as a two-digit
number, corresponding to the two figures after the decimal
point of the determined value.

No batch of designated resin shall have an apparent bulk den-
sity outside a tolerance of + 3 for the value indicated in the
designation { £ 0,03 for the determined value).

4.3.3 For P resins : amount of di-2-ethylhexy! phthalate (DOP)
in parts per hundred by weight of resin (p.h.r) required for

The values for these three properties are indicated as nhumbers
corresponding to the applicable classes (cells} in table 2.

NOTE — In view of the inevitable variations in production, in-
dependently measured values on a resin designated as being in a par-
ticutar class for a given property may possibly fall either,

— in the next lower class if the average value of the property is
near the lower limit of the designation, or

— in the next higher class if the average value is near the upper
limit.
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Table 2
L x | + T2 [ 3 | a | s | s | 7 | s |
Sieve analysis
a) retention on sieve of 250 um mesh, % (ISO 1624)
| nov | <os ]>o,5t05|>5tozol>20to4o{>4moeo[>60toao|>80t099,5] >995 | - |
b} retention on sieve 63 um mesh, % (ISO 1624)
| nom | <05 [>05t05]>51020[>20t040|>401060|>60t080 >8010905 | 995 | — |
Plasticizer absorption at room temperature, p.h.r (ISO 4608)
| nov | <10 [10t020 [>201025]>251030]>30 10 35[>35 10 40| a0 | =)

1) ND = not designated

resins :

barent viscosity at a shear rate of 500 s—1, deter-
Severs rheometer in accordance with ISO 4575 on
ared in accordance with 1SO 4612 having the for-

“100 and|[50" (see 1ISO 4612) if the class according t0 4.3.3 is
4,50r6 >
T
100 and|70"" (see ISO 4612) if the class according to 4.3.3is
7,80r9 N = NEWTONIAN
The value i expressed as a one-digit number, indicating the Curve is substantially horizontal or may exhibif
class given ip table 3. one direction only {increasing or decreasing) ; r
than 2.
Table 3
d\
“100"and 50"’ “100 and 70"’
Apparent viscosity, paste paste
Pa's
Classes
The Severg curve does
not pass through
500 s~ 1 0 5
< 10 Pa's 1 6
10 to 15 P3's 2 7 ’r
> 15 to 29 Pa-s 3 8
> 25 Pa-s 4 9

variations in
htio not more

4.4.2.2 Rheological characteristics of the paste {100 and 50"’

or 100 and

The rheologi

70"} in the Severs test.

cal characteristics of the Severs curve are express-

ed by a letter immediately following the number obtained in

accordance
definitions:

D = DIL

with 4.4.2,1, in accordance with the foliowing

ATANT

Increasing viscosity, with a ratio of more than 2 between the

extremes

of the Severs curve.

P = PSEUDOPLASTIC

Decreasing viscosity; ratio between the extremes of the

Severs curve more than 2.

)

> 2a
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X = UNSPECIFIED

Curve exhibit

s variations in both directions, increasing and

decreasing, ratio > 2.

g

5.3 Vinyl chloride/vinyl acetate copolymer containing 90 %

of PVC,

prepared in suspension, for general uses.

6 Additional properties

By agreement between the interested parties, additional pro-
perties may be indicated, such as:

volatile matter (including water)

5 Examplej

Examples of de
types of resin h4

5.1 Homopoly
general uses.

5.2 Homopoly,

of designation of resins
gnations are presented for the following three

ving property values shown in table 4.

mer, produced by mass polymerization, for

mer, produced in micro-suspension, for pastes.

resin).

These properties shall be determined in accordance
test methods specified in ISO 1060/2.

gensity

pourability

thermal stability

impurities

hot plasticizer absorption

melt flow rate

solubility in-the usual solvents (copolymers)

electrical ‘properties (on specimens prepared

with the

with the

Table 4
Homopolymer Homopolymer Copolymer
Progerty for general\uses {5.1) for pastes (5.2) for general uses ($.3)
Value Indication Value Indication Value Indigation
Viscosity numbgr (ml/g} 116 116 125 125 83 gs3
Apparent bulk density {g/mt) 0;56 56 — - 0,79 79
Quantity of DOR (p.h.r} to
prepare a paste pf viscosity
25 Pa's - — 60 6 (class) — -
Retention on sigve 250 um
mesh (%) 0 1 (class) — - 0 1 (¢lass)
Retention on sigve 63.um
mesh (%) 2 2 (class) — — 96,5 7 (¢lass)
Plasticizer absorptfon at room
temperature {(p.h.r} 38 6 (class) - — ND Y X
Apparent viscosity, Severs - — 18 3 (class) - —
Rheoiogical characteristics — — 1,5 N - -
1SO 1060-PVC-M, G, 1SO 1060-PVC-X, P, 1SO 1060-VC/VAC 90-S, G,
116-56 125-6 083-79
Designation or or or
ISO 1060-PVC-M, G, 1ISO 1060-PVC-X, P, 1SO 1060-VC/VAC 90-S, G,
116-56,, 126 125-6,, 3N 083-79,, 17X

1} ND = not designated
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