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INTERNATIONAL STANDARD

1SO 2475:1990(E)

Rubber, chloroprene (CR) — General purpose types —

Evaluation procedure

1 Scope
This Intefnational Standard specifies
-- physig¢al and chemical tests on raw rubbers;

— standprd materials, standard test formulae,
equipmment and processing methods for evaluat-
ing tHe vulcanization characteristics of general
purpose chloroprene rubbers (CR).

General purpose chloroprene rubbers fall into three
broad classes based on the type of polymerization
modifier psed in their preparation:

a) sulfurfmodified types;
b) mercaptan-modified types;
c) lypes|modified by other products™ For class c),

either] standard test formula (5.4 or 6.1 may be
used.

2 Normative references

The following standards contain provisions which,
through fefefence in this text, conslitute provisions
of this Inférnational Standard. At the time of publi-

ISO 289:1985, Rubber, unvulcanized —
of Mooney viscosity.

1SO 471:1983, Rubber — Standard ter
midities and,times for the condition
of test pieces.

ISO 1785:1974, Raw rubber in bales —
1ISO;1796:1982, Rubber, raw — Sampld

1ISO 2393:1973, Rubber test mixes A
mixing and vulcanization — Equipm
dures.

1SO 3417:1977, Rubber —  Mesg
vulcanization characteristics with the
curemeter.

1ISO 6502:1983,
vulcanization
curemeters.

Rubber  — Med
characteristics W

Determination

weratures, hu-
1g and testing

Sampling.

preparation.

Preparation,
ent and proce-

surement  of
oscillating disc

surement of
th rotorless

3 Sampling and sample preparation

3.1 A sample of mass approximate
be taken by the method described in

y 1500 g shall
1ISO 1795.

cation, the edilions indicated were valid. Al stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

1ISO 37:1977, Rubber, vulcanized — Determination of
tensile stress-strain properties.

ISO 247:1990, Rubber — Determination of ash.

ISO 248:1979, Rubbers, raw — Determination of vol-
atile matter content.

3.2 Preparation of the test portion
cordance with 1ISO 1796.

4 Physical and chemical tests
rubber

4.1 Mooney viscosity

shall be in ac-

on raw

Determine the Mooney viscosity in accordance with
ISO 2838, on a test portion prepared as indicated in
3.2. Record the result as ML (1 -+ 4) at 100 °C.
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4.2 Volatile matter

Determine the volatile matter content by the oven
method specified in ISO 248.

If the rubber is in a suitable form, which is not the
case if it is in chip form, the hot-mill method speci-
fied in ISO 248 may also be used, but with a mill roll
temperature of 50 °C + 5 °C.

4.3 Ash content

5.2.2 Premastication
5.2.21 Weigh out 500 g of chloroprene rubber.

5.2.2.2 Adjust the
50 °C + 5 °C.

mill-roll  temperature to

5.2.2.3 Band the rubber with a mill opening of
1,5 mm and take the time from the instant the rubber
is banded.

Determine thg ash content in accordance with
ISO 247.

5 Preparatlon of the test mix for
evaluation of sulfur-modified chloroprene
rubbers

5.1 Standardg test formula

The standard tgst formula is given in table 1.

The materials|shall be NIST? standard reference
materials as indicated in table 1 or other, equivalent,
national or intg¢rnational standard reference materi-
als.

Table 1 — Stﬂ‘ndard test formula for evaluation of

5.2.2.4 Adjust the nip to maintain a rolling bank of
approximately 12 mm in diameter. Mith\the rubber
for 6 mm, cutting as necessary to maintain| a rolling
bank and a tight band.

5.2.2.5 Remove the rubber ffom the mill and allow
it to cool to room temperattre prior to mixing.

5.2.3 Mill mixing procedure

The standard laboratory mill batch mass, in grams,
shall be based.on four times the recipe mass.

The surfagestemperature of the rolls shall be main-
tained ap’50 °C + 5 °C throughout the mixing.

A good rolling bank at the nip of the rolls| shall be
m@aintained during mixing. If this is not obtajined with
the nip settings specified hereunder, smglll adjust-
ments to mill openings may be necessary.

sulfur-modified chloroprene rubbers
Duration
NlSTf standard Number of .
Materigl r;:{::;:f parts by (min)
number mass a) Band the premasticated rubber on the
mill with a nip setting of 1,5 mm or a
suitable setting t intai i
Chloroprene rubber . 10000 bani © g fo maintain & rofling 10
(CR), sulfur-mddified 00 | bank ... S EROESEEES ,
Stearic acid 375 0.50 b) Add the stearic acid ........................... 1,0
Magnesium ox{de) 9] 4.00 c) Add the magnesium oxide slowly,
SRF black. lowlmodulus 382 30 00 spreading it evenly over the entire
' o width of the band. Ensure complete in-
Zinc oxide 370 5,00 corporation before adding the SRF
black ... 2.0
Jotal 139,50 d) Add the SRF black. Open the nip at
ntervals to maintain a rolling blfank ... 50
1) The surface area of the magnesium oxide shall be e) Add the zinc oxide 20
greater than 125 m27g. | ©)Addthezincoxide . )
ake three cuts from each side ... ,
Make th 3/4 cuts f h sid 2,0

5.2 Procedure

5.21 Equipment and procedure

Equipment and procedure for the preparation, mix-
ing and vulcanizing shall be in accordance with
ISO 2393.

g) Cut the batch from the mill. Set the nip
at 0,8 mm and pass the rolled batch
lengthways through the mill six times . 2,0

Total time 15,0

h) Sheet the batch to an approximate thickness of
6 mm and check-weigh the batch (see ISO 2393). If

*) National Institute of Standards and Technology (formerly the National Bureau of Standards) of the USA.
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the mass of the batch differs from the theoretical
value by more than 0,5 %, discard the batch and
re-mix. Remove sufficient material for curemeter
testing.

i) Sheet the batch to an approximate thickness of
2.2 mm for preparing test slabs or to the appropriate
thickness for preparing ISO ring specimens.

j) Condition the batch for 2 h to 24 h after mixing and
prior to vulcanizing, if possible at standard temper-
ature and humidity as defined in 1SO 471.

1ISO 2475:1990(E)

6.2 Procedure

6.2.1 Equipment and procedure

Equipment and procedure for the preparation, mix-
ing and vulcanizing shall be in accordance with ISO
2393.

6 Preparation of the test mix for
evaluation of mercaptan-modified
chloroprene rubbers

6.1 Standard test formula

The stanjdard test formula is given in table 2.

The materials shall be NISTY standard reference
materialp as indicated in table 2 or other, equivalent,
national|or international standard reference materi-
als.

Table 2 — Standard test formula for evaluation of
megrcaptan-modified chloroprene rubbers

6.2.2 Premastication

6.2.21 Weigh out 500 g of chloropréne rubber.

6.2.2.2> Adjust  the
50 °C 4+ 5 °C.

mill-roll  tgmperature to

6.2.2.3 Band the rubber with a mill opening of

NIST standard 1,5 mm and take the time from the instant the rubber
Material reference Number of is banded.
material parts'by mass
number
Chloroprene rubber . . Lo .
(CR), mprcaptan- — 100,00 6.2.2.4 Adjust the nip to maintain g rolling bank of
modified approximately 12 mm in diameter. |Mill the rubber
Stearic lacid 870 0.50 for 6 min, cutting as necessary to mjaintain a rolling
. ) ' bank and a tight band.
Magnegium oxide!) — 4,00
SRF blqck, low mod- 382 30,00
ulus
Zinc ox|de 370 5,00 .
2 6.2.2.5 Remove the rubber from the mill and allow
?;it(;i atcfy - 050 + x it to cool to room temperature prior fto mixing.
Total 140,00 + x 2

1) The surface area of the magnesium oxide shall be
greater than 125 m2/g.

2) xis the number of parts by mass of the binder. The
formulation shall contain 0,50 parts by mass of pure
ETU (ethylene thiourea or 2-mercaptoimidazoline).
Then x shall be adjusted according to the amount of
binder reported by the supplier.

The results may depend on the particular ETU batch
used. Where inter-laboratory tests are concerned, the
ETU batch shall be distributed to the participants, or
the participants shall agree to obtain it from a single
supplier.

6.2.3 Mill mixing procedure

The standard laboratory mill batch mass, in grams
shall be based on four times the recipe mass. The
surface temperature of the rolls shall be maintainer
at 50 °C + 5 °C throughout the mixing.

A good rolling bank at the nip of the rolls shall be
maintained during mixing. If this is not obtained witl
the nip settings specified hereunder, small adjust
ments to mill openings may be necessary.
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Duration selectivity: to be chosen to give at least
(min) 75 % of full scale deflection
at My,
a) Band the premasticated rubber on the
mill with a nip setting of 1,5 mm or a NOTE 1  With some rubbers,
suitable setting to maintain a rolling 75 % may not be attainable.
banK 1,0 die temperature: 160 °C i 0,3 °C
b) Add the stearic acid ........................... 1,0 pre-heat time: none
c) Add the magnesium oxide slowly,
spreading it evenly over the entire . . . .
width of the band. Ensure complete in- 8 Eval.uatlon of ten_snle stress .straln
corporation lye add
black ...} 2,0 Vulean heot 150 °C for th i
B . ulcanize sheets at °C for three perieds chosen
d? {\dd }het SR . t:IE!Ck' Oﬁ)ﬁn ”t])e ?('p at 50 from a cure series of 10 min, 20 min,"80 min, 40 min
intervals to maintain a rolling bank ... S and 60 min. A vulcanization température qf 160 °C
e) Add the zincloxide ... 2,0 may also be used.
) Add the ETU masterbatch ... 1.0 Condition the vulcanized gheets for 16 h ¢ 96 h, if
g) Make three }/4 cuts from each side . 2,0 possible at standard terhperature and humidity as
h) Cut the bat¢h from the mill. Set the defined in ISO 471,
mill opening pt 0,8 mm and pass the . Lo
rolled batch [lengthways through the M.easure the stress-strain properties in acdordance
PR with 1SO 37.
mill six times | ... 2,0
T 9 Test report
Total time 16,0

The test report shall include the following:

i) Sheet the bs
6 mm and cheg

tch to an approximate thickness of
k-weigh the batch (see ISO 2393). If

the mass of thie batch differs from the theoretical a\a reference to this International Standarg:
value? by more| than 05 %, dlsca.rd the batch and b) all details necessary for the identificatign of the
re-mix. Removp sufficient material for curemeter sample:
testing. ’
j) Sheet the bdtch to an approximate thickness of ¢) the standard test formula used;
2,2 mm for pregaring test slabs or to the appropriate ) _
thickness for preparing ISO ring specimens! d) the reference materials used;
k) Condition thg batch for 2 h to 24 h) afler mixing e) the method used for the volatile matter] content
and prior to wvulcanizing, if possible at standard determination (mill or oven);
temperature and humidity as defined in ISO 471.
f) the time used for measuring AM,, in clausge 7 ;
7 Evaluation of vulgarization g) the curemeter test used in clause 7 (ISQ 3417 or
characteristi¢s by a‘curemeter test ISO 6502):
Measure the following standard test parameters: h) the vulcanization temperature and times| used in
M, My, at deTined time, 1, [’ (50) and [ (90) ctatrse—6;
in accordance with ISO 3417 or ISO 6502, using the ) any unusual features noted during the determi-
following test conditions: nation;
oscillation fre- 1,7 Hz (100 cycles per min- j) any operation not included in this International
quency: ute) Standard or in the International Standards to
. . which reference is made, as well as any opera-
iirlrl‘g':il(t)lfe ofos-  1°arc tion regarded as optional;
k) the results and the units in which they have been

expressed;

the date of the test.
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