& TUBALL"
PROCESSING GUIDELINES

TUBALL™ MATRIX 610

for anti-static colored EPDM compounds
(peroxide and sulfur curing systems)
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MIXING EQUIPMENT

Figure 1. Internal mixer

Channels
for cooling

Rotor

Discharge door

Figure 2. Intermeshing rotors
configuration (Intermix)

Figure 3. Tangential rotors
configuration (Banbury)

Figure 4. 2-roll mill
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DILUTION PRINCIPLES

Recommended dosage

For initial evaluation of TUBALL™ MATRIX 610 it is recommended to test several dosages
such as 3, 4 and 6 wt.% to determine the optimum dosage in order to optimize the
formulation.

The most efficient working concentration of TUBALL™ MATRIX must be determined
experimentally at the production facility, as it depends on the intended use of the prepared
rubber mixture and on the process.

COMPOUNDING

Examples of two basic formulation types (peroxide & sulfur curing) with calculation of the
concentration of TUBALL™ MATRIX in a rubber compound are shown below.

Peroxide curing system Sulfur curing system
Compound Reference, With TUBALL™, Reference, With TUBALL™,
phr phr phr phr
™

contents, wi% -3 s -3 6
EPDM 100 100 100 100 100 100
TUBALL™ MATRIX 610 - 5.9 12 - 5.4 11.1
Plasticizer (Paraffinic oil) 5 5 5 5 5 5
PEG 4000 2 2 2 - - -
CaCO3 10 10 10 - - -
Silica 43 43 43 50 50 50
Clay 10 10 10 - - -
TiO, 5 5 5 5 5 5
ZnO 8 8 8 5 5 5
TAIC 3 3 3 - - -
Peroxide (BIPB-40-GR) 3 3 3 - - -
Stearic acid - - — 1 1 1
Si 69 - - - 5 5 5
Sulfur - - - 1.5 1.5 1.5
MBT - - - 0.5 0.5 0.5
TMTD - - - 1 1 1

Total 189 194.9 201 174 179.4 185.1
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TUBALL™ MATRIX 610 addition in EPDM-based compound using
internal mixer — Intermix type

Two-stage mixing process for rubber preparation by internal mixer Intermix type (SKI-3L,
intermeshing rotors configuration (Figure 2), rotors speed 50 rpm) and 2-roll rubber mill (roll diameter
200 mm, length 400 mm, friction 1:1.2) are used.

Add TUBALL™ MATRIX 610 at the second mixing stage at the same time as other ingredients.
The compounding process for two curing systems is shown below.

STAGE 1

EPDM, silica, clay EPDM. silica. Zno COMPOUND PREBLENDING

sllica, cla Sllica, £n H
’ BOEA ’ g ’ | I
Zn0, paraffinic oil, or stearic acid, paraffinic oil, nternal mixer
PEG 4000, TiO2 TiO2, Si-69 Put ingredients into mixing chamber: Peroxide
[1] [2] curing system [1], Sulfur curing system [2] (0.5 min)

Mixing — 3 min

Sweep ram — 3.5 min

Allow the batch to mix until a temperature of 150°C
or a total mixing time of 5 min is reached, whichever
occurs first. Discharge the batch

temp. 505 °C Band and cross-blend (2-roll mill)

8 inch Pass compound through 2-roll mill

After first stage, compound should be stored from 1
to 24 hours under normal conditions.

2.5-4 mm After thermostating process, second mixing stage is
performed

example of a roll gap with a roll diameter of 8 inches

STAGE 2: TUBALL™ MATRIX introduction stage
TAIC, BIPB-40-GR [1] (Internal mixer)
or
TAIC, BIPB-40-GR [2] 1/2 Masterbatch o 1/2 Masterbatch from stage 1
e Add ingredients (Peroxide curing system [1],
TUBALL™ MATRIX 610

Sulfur curing system [2])
1/2 Masterbatch e Add TUBALL™ MATRIX 610

1/2 Masterbatch from stage 1
Total time 0,5 minutes

Allow the batch to mix until a temperature of

100°C for peroxide curing system or 80°C for sulfur
curing system or a total mixing time of 2 min is
reached, whichever occurs first. Discharge the batch

- x roll temp. 5025 °C Band and cross-blend (2-roll mill)
N\ > 50+

Pass the rolled batch endwise through the mill six
make rubber sheet roll up times After mixing, compound should be stored from

; ; 1 to 24 hours under normal conditions.
@ 2.5 mm gap

example of a roll gap with a roll diameter of 8 inches
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TUBALL™ MATRIX 610 addition in EPDM-based compound using
internal mixer — Banbury type

Two-stage mixing process for rubber preparation by internal mixer Banbury type (Brabender
350 S, tangential rotors configuration (Figure 3), rotors friction coefficient 1:1.1, mixing
chamber temperature — 60°C, ram pressure — 4 bar, aill factor — 0.7) and 2-roll rubber mill
(roll diameter 200 mm, length 400 mm, friction 1:1.2) are used.

There are two options to add TUBALL™ MATRIX 610 into rubber compound: at the end
of the first stage, or at the second stage.

STAGE 1: COMPOUND PREBLENDING
(internal mixer)

Step 1

Set rotors speed at 10 rpm

Add EPDM into mixing chamber

Lower the ram

Required amount of
EPDM

Rubber mixing at 50 rpm rotors speed (1 min)

Step 2
1/3 of previously 1/3 of total Decrease rotors speed to 10 rpm
mixed PEG 4000, amount of 0
CaCo0s3, Silica, Clay, plasticizer pen ram
Ti02, Zn0 - , Add 1/3 of total amount of previously mixed

PEG 4000, CaCQg3, Silica, Clay, TiO2, ZnO
and 1/3 of total amount of plasticizer (0.4 min)

Lower the ram

Rubber mixing at 50 rpm rotors speed (1 min)

1/3 of previously 1/3 of total Step 3
mixed PEG 4000, amount of R
epeat the pr re from 2
CaCos3, Silica, plasticizer P e procedure from Step

Clay, TiO2, ZnO

Step 4
1/3 of total amount
of plasticizer Repeat the procedure from Step 2
1/3 of previously TUBALL™ OPTION 1 FOR TUBALL™ MATRIX
mixed PEG 4000, . ‘ . MATRIX610  INTRODUCTION: you can add TUBALL™
CaCOs, Silica, Clay, (optional) MATRIX at this step with other ingredients

TiO2, ZnO
Rubber mixing at 50 rpm rotors speed (2 min)
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temp. 50+5 °C
8 inch

2 mm

example of a roll gap with a roll diameter of 8 inches

Band and cross-blend (2-roll mill)
Pass compound through 2-roll mill 4 times

After first stage, compound should be stored
from 1 to 24 hours under normal conditions.

After thermostating process, second mixing
stage is performed

Curatives 1/2 Masterbatch
TUBALL™
MATL;“X 610 1/2 Masterbatch

STAGE 2: OPTION 2 FOR TUBALL™
MATRIX INTRODUCTION (internal mixer)

Set rotors speed at 25 rpm
J 2 Masterbatch from stage 1
o Add curatives and TUBALL™

MATRIX
J 2 Masterbatch from stage 1

Lower the ram

Mixing speed is indicated separately for each
series of experiments

Dump batch reaching a temperature of
90+5°C

- —»X—» ﬂ roll temp. 50+5 °C

make rubber sheet  roll up

@ 2.2-2.5 mm

example of a roll gap with a roll diameter of 8 inches

Band and cross-blend (2-roll mill)

Pass the rolled batch endwise through the
mill:

o 6 times at 2.5 mm gap size
o 2 times at 2.2 mm gap

After mixing, compound should be stored
from 1 to 24 hours under normal conditions
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TUBALL™ MATRIX 610 addition in EPDM-based compound using
2-roll rubber mill

1st Stage. Initial compound prepared through internal mixer (e.g., Intermix type, rotors speed

50 rpm).

2nd Stage. TUBALL™ MATRIX 610 and curing agents were added at the second mixing
stage using 2-roll rubber mill.

Batch weight: 1,000 g.

NOTE: batch weight can be adjusted according to 2-roll mill used.
MIXING PROCEDURE

Equipment

Stage 1

COMPOUND

PREPARATION
Internal mixer

Stage 2

COMPOUNDING
WITH TUBALL"

MATRIX
2-roll mill

Stage 3

"ROLL AND
UPEND" MIXING
2-roll mill

2-roll mill
(Roll diameter — 200 mm, friction — 1:1.1,
rolls speed — 22.7:25, roll temperature: 50+5 °C)

Internal mixer

Required
amount °

.. .... @ @ )
of EPDM 20
% —0 o .o.

° Chemicals except
: curing agent and
TUBALL" MATRIX

)

2.1. EPDM e % A Gap size — 0.5 mm
o oo % Mixing time — 2 min
from stage 1 o ®° g
o ©

\
/

: o % 3 . )
2.2. Add curing o - Mix until
agent .. o ® ° homogeneous
o ¢ Mixing time — 3 min
2.3. Add TUBALL" .: 0:. Mix until
MATRIX 610 % o o° -> s homogeneous
e ©

Mixing time — 5 min

Increase gap to 2 mm
Decrease rolls speed to take off the mixture

é) —A e~
. G

Continue rolling the compound to reach 2 mm thickness
Make sheet and conditioning before curing for 1to 24 hours under normal conditions

Gap size — 0.5 mm
10 cycles

Increase gap to
2—2.5mm
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CURING CONDITIONS

The following curing parameters were used (may vary based on your MDR results):

Curing sample Pressure,

Curing system dimensions, mm kgflcm? Temperature, °C Time, min

Peroxide 180 20
145%145%2 200

Sulfur 160 40

DETERMINATION OF PERFORMANCE FROM TUBALL™ MATRIX

The complex of rubber properties may be determined according to the following
international standards:

ASTM D 412 — Tension characteristics;

ASTM D 2240 — Shore A Hardness;

ASTM D 395 — Compression set;

ASTM D 257, D 991 — Electrical resistance;

ASTM D 5289 — Vulcanization characteristics;

ASTM D 5963 — Abrasion resistance;

ASTM D 624 — Tear Strength, etc.

If there are special requirements for the rubber, or other operational needs, other tests as

defined by the user may need to be conducted.

ADJUSTMENT OF OIL/PLASTISIZER CONTENT IN FORMULATION

The total plasticizer content will be increased with TUBALL™ MATRIX addition compared
to the reference compound. Depending on the dosage of TUBALL™ MATRIX, plasticizer
content may be adjusted in order to avoid a significant impact on viscosity and stiffness and

to optimize the final properties.

ELECTRICAL RESISTIVITY MEASUREMENTS

It is recommended to follow international standards for measurement of electrical

properties in the laboratory and for molded parts. Non-standard methods and the accuracy

of the handheld devices and surface quality of samples can affect the data.

OCSiAl supports customers to obtain qualified electrical resistivity measurements. To
perform the correct measurements, please refer to the Electrical resistivity guidelines on
our YouTube channel.

Alternatively, contact our regional offices and technical support centers to receive a copy
of the guidelines or request measurements of your samples.
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WARRANTIES AND DISCLAIMER

The Products correspond to the chemical composition indicated in the Technical Data Sheet
and the Safety Data Sheet. The information contained in this document (Information) is
based on trials carried out by OCSIiAl and may contain inaccuracies or errors that could
cause injury, loss or damage.

OCSiAl gives no further warranty and makes no further representation regarding the
Products and/or the accuracy of Information and/or suggestions for any particular use of the
Products or Information, or that suggested use will not infringe any patent. The Products and
Information are supplied on an “as is” basis. These express provisions are in place for all
warranties, representations, conditions, terms, undertakings and obligations implied by
statute, common law, custom, trade usage, course of dealing or otherwise (including implied
undertakings of satisfactory quality, conformity with description, fithess for purpose and
reasonable skill and care), all of which are hereby excluded to the maximum extent permitted
by applicable law.

CONTACT INFORMATION

ASIA

NORTH & SOUTH

EUROPE AMERICA

KOREA CHINA JAPAN LUXEMBOURG USA

11F, 254-8 Gongdeok-
dong, Mapo-gu, Seoul
04212, Korea

+82 32 260 0407
asiapacific@ocsial.com

HONG KONG

Room 1102, 11/F,
Lippo Sun Plaza, 28,
Canton Road,

Tsim Sha Tsui,
Kowloon, Hong Kong
+852 3575 3946

#2004, 20th floor, Tower
B, Da Chong Business
Centre, Yue Hai Street,
Nanshan District,
Shenzhen, Guangdong,
China

+86 755 867 00059

Ground floor, Unit 4,
Building 7, No.160,
Basheng Road, Pudong
district, Shanghai, China
+86 135 9012 5295

china@ocsial.com

Tokyo, Japan
070-1421-0331
japan@ocsial.com

INDIA

Vimal intertrade PVT Ltd,

Shivam centrium,
Sahar road, Koldongri,
Andheri East, Mumbai,
400 069, India

+ 91 22 6288 4200
india@ocsial.com

1 Rue de la Poudrerie,

L-3364, Leudelange,
Grand-Duché de
Luxembourg

+352 27990373

europe@ocsial.com

950 Taylor Station Road,
Suite #W, Gahanna,

OH 43230, USA

+1 415906 5271
usa@ocsial.com




