Bl RHEOMETERS I

~ © Chocolat APPLICATION

Chocolate rheology according to the I0CCC standard

1 USE

This measuring Method enables to find Plastic Viscosity and Yield Value on chocolate samples at 40°C, according OICCC
standard.

™ EQUIPMENT

Rheometer: RM200 TOUCH
Measuring system: MS-C or MS-DIN11

1l

Software: Rheomatic-P

i

Temperature Control: EVA-DIN Peltier Air-Air

Shear rate range: 5 to 50 s-1 3
+ Software
Rheomatic-P

\gm— = iy

Temperature: 40 °C

& METHOD

Pre-shearing of 15 minutes of the sample at 40°C including in the Cor DIN11 cup, installed into the Peltier Air-Air temperature
control unit; this system don't use water or liquid circulation, just ambient air. The OICCC 1973 standard advice to realize a
Step by Step ramp from 5 to 50s-1 at 40°C +/- 0.1°C. The reached curve is then fitted with CASSON or CHOCOLATE model, in
order to calculate the following parameters: Yield Value in Pa and Plastic Viscosity in Pa.s that are the characteristics of plastic
shear-thinning fluids, with yield value.

Example of measurement on milk chocolate: _ e
T°C = 39.9°C ' '
Yield Value = 9.3 Pa e
Plastic Viscosity (CASSON) = 1.42 Pa.s '

Correlation factor: R = 1.000

RESULTS

Do not hesitate to get in touch with us for more
information: Phone: +33 (0)4 78 08 54 06 /
contact@lamyrheology.com

@© Food industry APPLICATION

Choosing the best spindle to analyze yoghurt

= USE

Non-blended set yoghurt has a gelified texture
at rest which can be a problem during viscosity

measurements using cylindrical spindles. This study i +
shows the impact of choosing a measuring system
to analyze such a product. A flow curve in geometric

mode enables the rheological behaviour of this

product to be viewed from 0 to 100 s-1 with a very
slow shear rate progression. The aim is to determine
the best geometry for which the product will not

“break” when the speed is increased.

= EQUIPMENT

Rheometer:
RM200 TOUCH

Measuring system:
MS-DIN13 and MK-VANE 6P

Software:
Rheomatic-P

Temperature Control:
none

Shear rate range:
from 0.1 to 100 s-1

Temperature; 17.5°C

= METHOD

As soon as it is removed from

the refrigerator, the yoghurt is
delicately placed into the DINT cup,
then a shear rate ramp of 0.1 to
100 s-1 is carried out according to a
logarithmic progression. Correlation
of the Casson Model up to 100 s-1
means that it can be determined if
the product responds to shearing all
along the curve or not.

RESULTS

Software + or
Rheomatic-P

L =\

The curves

obtained for |

the same 5
yoghurt 9

with the =
two spindles

results in

some significant differences:

With the VANE 6 blades, the rising curve reflects the “gel” rupturing,
characteristic of non-blended yoghurt, and the descending curve
presents a Casson-type shear-thinning profile, with a YV of 13 Pa and
a plastic viscosity of 360 mPa.s, which reveals its behaviour in the
mouth.

With the 13-system, the rising curve is flat and shear stress seems to
decrease when shear rate increases. In addition, the Casson correlation
is not as good on the descending curve (R = 0.721 against 0.988 for
the “VANE" measurement).

In conclusion, this study shows the importance of choosing the right
geometry based on the nature of the product to be measured. In this
case, the VANE 6 Blades stops the sample from compounding and lets
the shear to be spread through the product.

Do not hesitate to get in touch with us for more information:
Phone: +33 (0)4 78 08 54 06 / contact@lamyrheology.com
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B RHEOMETERS
~ ©®RM 200 TOUCH CP 4000

Cone-Plate Rheometer with automated gap

- S ACTIVITY

DOMAINS

CHOOSE RM 200 TOUCH RHEOMETER e
COUPLING WITH CP 4000 CONE-PLATE 7 1_ TRy I @ TEACHING
TO OPTIMIZE YOUR RHEOLOGICAL :

T
STUDIES. =gl == F
= | ) E COSMETICS

PHARMACY

PAINT /
INK /
COATINGS

by ) S manary

OBTAIN ONE OPTIMAL ACCURACY
DUE TO THE TEMPERATURE
ADJUSTMENT AT 0,1°C.

RM 200 TOUCH CP 4000

OWNS ONE AC 265
COUPLING HEAVY DUTY , CpP-4000
AND SO PRECISE. o T

I RHEOMETERS

MAKE YOUR RHEOLOGICAL MEASUREMENT EASILY L.:\ \“MH_. g

RM 200 TOUCH CP 4000 enables one automated gap adjustement for cones and plates
you are using with.

SPECIFICATIONS

v .

b 1 P 4
TYPE OF INSTRUMENT: Rotating rheometer with imposed speeds biast || ounten: y
ROTATION SPEEDS: Unlimited number of speeds between 0.3 and 1500 rpm L ) | s
TORQUE RANGE: From 0.05 to 40 mNm T
TEMPERATURE

Cone Plate stand CP 4000: 5 to 80 °C through Peltier effect
Cone Plate stand CP 4000H: room temperature to 300 °C through electric heating

ACCURACY: +/- 1 % of the full scale REPEATABILITY: +/- 0.2 %
VISCOSITY RANGE: 1 - 15 000 000 mPa.s depending on the measuring geometry used
DISPLAY: 7" Touch screen

DISPLAY SETTINGS: Viscosity - Speed - Torque - Temperature - Time - Measuring geometry
Level of sensitivity - Date/hour - Choice of viscosity units: cP or mPa.s - Language: French/English

SECURITY AND CONFIDENTIALITY:
An “operator” function allows you to enter a username for your instrument. This user must then be identified
using a 4-digit code. There is also a protected mode that locks your measurement conditions.

SUPPLY VOLTAGE: 90-240 VAC 50/60 Hz ANALOG OUTPUT: 4 - 20 mA
Torque range to be defined by user
PC CONNECTIONS: Port RS232 et USB CONNEXION IMPRIMANTE:
USB Host Port - Compatible PCL/5

WHAT BENEFITS ARE THERE FOR YOU?
Save your flow curves and calculate your rheological parameters directly without needing a computer.

Gap automated adjustment. You can connect a USB printer. External control thanks to the optional
RHEOMATIC P software.

CARRY CASE: Included only for the head of RM 200 TOUCH
DIMENSIONS AND WEIGHT: Head: L180 x W135 x H250 mm / CP 4000 : L300 x W490 x H630 mm / Weight: 22 kg

CP 4000 AC265

MEASURING CONES NAVE REE | DIM.(nm)

VOL. (mL) VISCOSITY RANGE

| : MK-CP 2020 AC265 265202 @20mma2® i 0,075 100 - 15 000 000 mPa.s

=
MK-CP 4020 AC265

MK-CP 4020 AC265 265402 @40 mm a 2° 0,60 15-1900 000 mPa.s

—

MK-CP 6020 AC265 MK-CP 6020 AC265 265602 @60 mma2° 2 5-590 000 mPa.s
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Bl RHEOMETERS I
~ © Cosmetic APPLICATION © Coating APPLICATION

Rheology of “Baby” and “Adult” Shampoo Acrylic and oil-based paint rheology
" USE 1 USE .
Cosmetic products have different rheological behaviours depending on how they were formulated and on their use. Water-based and solvent coatings have significant various rheological behavior and the analysis of their flow curve in &
A comparison of two different shampoos, i.e. Baby and Adult as in this example, is characteristic of this. function of shear rate variation enables to perfectly adjust their formulation in order that user has the same easy of use g
and also to limit the flowing too. @)
w
I
= EQUIPMENT a W EOUIPMENT —_ -
- Q -
Rheometer: RM200 TOUCH CP 4000 =5 =5
== Rheometer: RM200 TOUCH CP 4000 =
Measuring system: Cone CP 4020 AC 265 . .
y Measuring system: Cone CP 4020 AC 265 y
Software: Rheomatic-P .
. C  CP 4000 Pelti + Software Software: Rheomatic-P + Software
emperature Control: eltier il i
i Rifomaticy) i Temperature Control: CP 4000 Peltier i piEomaticg] i
Shear rate range: 0.5 to 200 s-1 =20 =20
i Shear rate range: 0.5 to 1000 s-1 i
Temperature: 23°C }i-l }i-l
) ~ - Temperature: 23 °C ) ~ -
[— [—

W METHOD W METHOD

After quickly warming of 1 ml of sample at 23°C with CP 4000 Peltier a flow curve from 0.5 to 200 s-1 is created
from the Rheomatic-P software. The resulting flow curve shows the influence of shear rate on a product’s viscosity.
When the shear stress curve (Tau = f(D)) is a straight line through O, the product is Newtonian and if the rheological
profile is a curve, viscosity decreases under the effect of speed, the product is shear-thinning.

After quickly warming of 1 ml of sample at 23°C with CP 4000 Peltier, start a flow curve from 0.5 to 1000 s-1 with
Rheomatic-P software. The issued Flow curve shows influence of shear rate on the viscosity of sample. The speed rampe
nables to follow evolution of viscosity from as we left from the pot (D < 2 s-1) until a shear rate closed to this of application
(1000 s-1) and then compare quickly and efficiently the products between them.

W These two samples clearly show that “Baby” . . . . "
— . . N Solvent coating has a relatively flat profile, then its oz — -
shampoo keeps the same viscosity whatever . . : e
—J shearing it suffers, while “Adult” shampoo comes — viscosity doesn’t change so much between rest stateand  =—
] out of the bottle V\;ith a texture that is 4 times 5’ application shearing. The Water-based coating viscosity
w . . . . decrease a lot with a 6 times more higher at rest state and
WL more viscous, becoming more fluid as soon as it n : L ;
. . . . . W becomeso fluid through the shearing in order to give a
Y s used, up to a viscosity that is 20 times lower . ) ) N . . Water.based cogtin
B . . . . 2 Q¢ 3 times lower viscosity under application (viscosity at Shear thitfin srofile
than “Baby” shampoo, which will obviously be . it : - . L
less requested i e 1000 s-1) than solvent one. This shear-thinning behavior
’ amn ' assure one application facility and warranty a good rest Solvent coating
The target audience of the two products being ..-r-""ff structure, symbolized by the Yield Value of this product Hore New e huefle
different, each of their requested profiles is - ; i d f : ‘ . as indication of limit of flowing.
suitable to their use.
Do not hesitate to get in touch with us for more
Do not hesitate to get in touch with us for more information: information: Phone: +33 (0)4 78 08 54 06 /
Phone: +33 (0)4 78 08 54 06 / contact@lamyrheology.com contact@lamyrheology.com
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Bl TEXTURE ANALYZER

YOUR CURVES IN LIVE

A Directly vizualize the curve measurement on the 7" screen of TEX'AN TOUCH
without software and computer connexion.

Texture Analyzer with 7" colour screen

(N TYPE OF INSTRUMENT Texture Analyzer operating in Compression and Traction
=
@) CHOICE OF SENSORS 10 N (1 kg), Resolution 0.001 N (0.1 g)
—_— 20 N (2 kg), Resolution 0.001 N (0.1 g)
= 50 N (5 kg), Resolution 0.001 N (0.1 g)
S 250 N (20 kg), Resolution 0.01 N (1 g)
—_ 500 N (50 kg), Resolution 0.01 N (1 g)
(W
'?EI‘CIIIF\’%;E\TTLEJ)R(EUTRI-‘IEED'I'EEP)E:SIST&I\JICH G ACCURACY +/- 0.05 % of the full scale
GIVES YOU PRECISE AND RELIABLE g SPEED RANGE From 0.1 to 10 mm/s +/-0.2 %
RESULTS THANKS TO ITS PT100 SENSOR. Va)
MOTION Height: 240 mm / Resolution: 0.07 mm
TEMPERATURE The TEX'AN TOUCH has a Pt100 sensor to measure your sample’s temperature
: from -20 to 120 °C
TEX'AN TOUCH'S 7 “ TOUCH SCREEN "
ENABLES PERFECT AND INSTANT VIEWING DISPLAY 7" Touch screen ﬁ
OF THE CURVES FROM YOUR SENSORY >
TESTS. DISPLAY Force - Speed - Distance - Temperature - Time - Measuring probe - Level of sensitivity <
SETTINGS Date/hour - Choice of force units: gram or Newton - Language: French/English <Z(
SECURITY AND An "operator” function allows you to enter a username for your instrument. &
CONFIDENTIALITY This user must then be identified using a 4-digit code. There is also a protected mode E
THE TEX'AN TOUCH IS IDEAL FOR that locks your measurement conditions. o)
YOUR CONSISTENT, ELASTIC AND —
ADHESIVE PRODUCTS. SUPPLY VOLTAGE 90-240 VAC 50/60 Hz
THERE ARE DIFFERENT OPERATING
MODES AVAILABLE TO YOU: PC CONNECTIONS RS232 Port and USB - Compatible PCL/5
¢ COMPRESSION, PRINTER USB Host Port
« TRACTION, CONNECTION
* RELAXATION, WHAT BENEFITS ARE  Integrated adjustable turntable: diam. 160 mm. Table for attaching inserts: 120 x 220 mm.
o TPA CYCLE. THERE FOR YOU? Available Operating Modes: Compression - Relaxation -Traction - TPA Cycle -
Penetrometry and relative compression mode also. Large selection of probes available
and custom probes can be made with choice of material, shape and size according to
your criteria. The TEX'AN TOUCH has a large 7" colour touch screen which allows
comfortable use and optimal viewing of measurements. Storage of your measuring
methods. Data can be backed up and exported using a USB key. External control thanks
to the optional TEX'AN DRIVE software.
DIMENSIONS L300 x W500 x H600 mm
AND WEIGHT Weight: 21 kg

B ACTIVITY DOMAINS

ez A i [t A e
I TEXTURE ANALYZER




TEXTURE ANALYZER I

© PROBES FOR TEX'AN TOUCH CELL FOR TEX'AN TOUCH

NAME [0} HEIGHT NAME
MATERIAL REF. (mm) (mm) INTEREST FOR MATERIAL REF. DIMENSIONS(mm) INTEREST FOR
% SPHERICAL PROBE | 130019 i 30 . \
; = Elasticity Measure
316L Stainless Steel /
130049 : 40 f Bit Width
y 60 mm
TENilLl[Ery\:?l(JLURE 130092 Tensile force
Maximum Tension
130080 i 34 Adhesiveness Measure - 160 mm
PLATE PROBE ) Spinning .
316L Stainless Steel 130101 50
Low thickness sample -
BLOOM PROBE _
PLEXIGLASS 130046 : 12.7 30 Bloom Gel Strength test
Cylinder Width o
80 mm . w
Breaking force,
CYLINDRICAL PROBE . 3 POINTS BEND ; Friabilits g
316L Stainless Steel 130037 25 40 Firmness Measure, FIXTURE 130091 Sample Maximum Springinéss 2;
316L Stainless Steel/PEEK : 130118 i 30 30 , U e — GE T Znggth >
Breaking Force om0y <
316L Stainless Steel 130066 55 35 ™
[a'd
D
o ‘ > |>_<
CONICAL PROBE 130020 & 25 & 20°Cone i prooying Force, _ —— &
316L Stainless Steel 130047 30 45° Cone Hardness A ;__,--
130077 i > KRSA:LEARI’)(E:gLL L rfe':so Hard d
engtl mm ardness an
RS L 130063 i 3 35 FEMEIBIELY, ALUMINIUM 130094 | Width 60mm : tenderess
316L Stainless Steel Internal Firmness i et GE sraEl e
130078 : 4 35 PLEXIGLASS
N DY
DUAL CONE 130048 | 65 | MBS internal Firmness,
316L Stainless Steel o Penetrometry
a2 30
[/ o o
TEX'AN CELL
OTTAWA CELL 130065 Length 60 mm Extrusion of soft
0 N RE U EST ALUMINIUM + PLEXIGLASS Width 60mm : samples
Height 65 mm
CLEAVER PROBE L. 25 o Breaking Force,
316L Stainless steel | 130004 § i 60%Angle i any WARNER-BRATZLER
CELL 130074 = Cutting blade fine
ALUMINIUM
VOLODKEVICH CELL On .
- Tooth cuttin
WE REALIZE ALL OF YOUR WISHING ALUMINIUM request 2

PROBES ON REQUEST

D TEXTURE ANALYZER




Bl TEXTURE ANALYZER I
. @ Pharmacopoeia APPLICATION © Cosmetic APPLICATION

BLOOM test on gelatine

B USE

Measuring gel power using a compression test or BLOOM value, allows gel consistency to be quantified, in a simple and
perfectly defined way according to European pharmacopoeia.

Texture Analyzer: TEX’AN TOUCH 20 N Texture Analyzer: Compression speed: — -
Probe: BLOOM cylinder (diameter: 12.7 mm) | Software USR] ULLLUE
Software: TEXAN Drive (optional) *  1eX'AN Drive Probe: compression distones: Software
Y2 Spherical probe 10 mm TEX'AN Drive 5
Temperature recording: Pt100 S e ———— . 3 e N
Software: Relaxation time: = >
Compression speed: 0.5 mm/s TEX'AN Drive 20 sec e =
Compression distance: 4 mm Temperature recording: Traction speed: 5
Pt100 2 mm/s DD:
~
M METHOD METHOD n
|_

After the gel is made, in a bottle of 59mm diameter (+/- Tmm) and 85mm height, start compression at 0.5 mm/s for 4 mm
of penetration with the Bloom cylinder at the centre. Maximum Force (Fmax) measured and expressed
in grams is the consistency of the gel.

The Force=f(time) curve is traced, if the TEX'AN
TOUCH is led through the software and the Fmax
value for each sample is measured. In manual
mode, the Fmax is automatically displayed on
the TEX'AN TOUCH screen after measurement
finishes. In this example, the Fmax values range
from 88g to 142g for gel B. This quick and easy
method means the consistency of gelified or
pasty products can be differentiated easily.

RESULTS

Do not hesitate to get in touch with us for more
information:
Phone: +33 (0)4 78 08 54 06 / contact@lamyrheology.com

Complete texture of styling gel

B USE

CRT (Compression-Relaxation-Traction) Tests measure the Consistency, Elasticity and Adhesiveness of a product.
It enables relevant parameters to be selected to define a product’s texture, and which will be related to its hardness,
cohesion, and adhesiveness or free-running nature.

A test of 3 consecutive phases is carried out: Compression followed by a Relaxation phase without movement where
the reaction force (elastic thrust) of the sample is measured, then the probe is lifted while the fluid's Traction force is
measured, indicating its adhesiveness.

The 3 phases are identified on the curve
Force =f(time) The calculated parameters are:

——— —

¢ Fmax = 253g which is the product’s consistency in terms of
defined compression (probe and distance)

RESULTS

* % Relaxation = 51% which is inversely proportional - s
to the product’s elasticity I

¢ Fmin = -70 g which reflects the traction or adhesion force of
the product on the probe when it is brought out of the sample.

It will therefore be easy to compare and rank different
textures of products according to their response curve and
the quantified values of these parameters.

Do not hesitate to get in touch with us for more information:
Phone: +33 (0)4 78 08 54 06 / contact@lamyrheology.com

D TEXTURE ANALYZER
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TEMPERATURE CONTROL
EVA MS-DIN

Operational with the MS-DIN measuring geometries*

USE YOUR FIRST TOUCH, RM 100 TOUCH OR RM 200 TOUCH**
IN CONJUNCTION WITH EVA MS-DIN TO ACHIEVE THERMOSTATIC
MEASUREMENT RESULTS OF YOUR SAMPLES.

/

TYPE OF INSTRUMENT
Temperature control system by PELTIER effect
for the MS-DIN ISO 3219 measuring system

TEMPERATURE
From 12 to 65 °C +/- 0.2 °C

DIGITAL DISPLAY
Setup and real temperature of the EVA system

SUPPLY VOLTAGE
90-240 VAC 50/60 Hz

SPECIFICATIONS

DIMENSIONS AND WEIGHT
L300 x W490 x H570 mm / Weight: 16 kg

B ACTIVITY DOMAINS

OPT FOR HIGH PERFORMANCE BY PELTIER
EFFECT WITHOUT LIQUID

FOR QUICKLY HEATING AND COOLING
YOUR SAMPLES.

* Optional, page 54. ** Instruments sold separately.

EVA MS-R

Operational with the MS-R2 to R5 measuring geometries*

THE EVA MS-R SYSTEM CAN ACCOMMODATE 2 INSTRUMENTS**
ALLOWING YOU TO FULLY OPTIMISE YOUR WORKSPACE.

N

WITH THE EVA MS-R SYSTEM, YOU HAVE
THE OPTION OF HAVING 9 SAMPLES ON
THE PELTIER THERMOSTATED PLATE.

(1 TYPE OF INSTRUMENT
= Temperature control system by PELTIER effect
O for the MB-2 and MB-3 measuring cup
'E TEMPERATURE
U from171t045°C+/-0.2°C
L DIGITAL DISPLAY
() Setup and real temperature of the EVA system
w
Q. SUPPLY VOLTAGE
U 90-240 VAC 50/60 Hz
DIMENSIONS AND WEIGHT
L300 x W490 x H570 mm / Weight: 15 kg
E OGS EE
Q N\ & A
Se v $& o £

* Optional, page 55. ** Instruments sold separately.

I TEMPERATURE CONTROL
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TEMPERATURE CONTROL

EVA LR

Working with measuring spindles R-1 to R-7* and L-1 to L-4*

EVA LR WORKS WITH FIRST TOUCH,
RM 100 TOUCH OR RM 200 TOUCH**,

/

CHOOSE THE EVA LR

SYSTEM FOR QUICK SETTING

OF TEMPERATURES FOR
A 600 ML BEAKER

(STANDARD ASTM/ISO 2555).

SIMPLE AND EFFICIENT TEMPERATURE
REGULATION SYSTEM BY PELTIER EFFECT
WITH DIGITAL DISPLAY.

SPECIFICATIONS

TYPE OF INSTRUMENT

Temperature control system by PELTIER
effect for the 600-ml measuring beaker
(standard ASTM/IS02555)

TEMPERATURE
From 15 to 45 °C +/- 0.2 °C

DIGITAL DISPLAY
Setup and real temperature of the EVA
system

SUPPLY VOLTAGE
90-240 VAC 50/60 Hz

DIMENSIONS AND WEIGHT
L300 x W490 x H570 mm / Weight: 16 kg

B ACTIVITY DOMAINS

* Optional, page 58. ** Instruments sold separately

RT-1

SPECIFICATIONS

Electric high-temperature oven

THE RT-1 HIGH-TEMPERATURE OVEN
CAN ACCOMMODATE YOUR FIRST TOUCH,
RM 100 TOUCH OR RM 200 TOUCH*.

TYPE OF INSTRUMENT

Electric oven for measuring geometries MS-DIN,

MS-C, and MS-C with disposable cups

TEMPERATURE
Room temperature to 300 °C +/- 0.2°C

DIGITAL DISPLAY

Setup and real temperature of the RT-1 system

SUPPLY VOLTAGE
90-240 VAC 50/60 Hz

DIMENSIONS AND WEIGHT

Box L140 x W260 x H120 mm

Oven Diameter 180 mm x Height 220 mm
Weight: 16 kg

B ACTIVITY DOMAINS

58
N

o o
5 N

&

O
N
S
IS

* Instruments sold separately.

OUR PRACTICAL SOLUTION
TO AVOID CLEANING:
DISPOSABLE CUPS.

GET THE RT-1 OVEN BECAUSE OF
ITS LOW-COST EFFICIENCY.

D TEMPERATURE CONTROL
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RT-3

High temperature electric oven

with viscometer centring and adjustment

TEMPERATURE CONTROL

PAIR YOUR FIRST TOUCH, RM 100 TOUCH OR RM 200 TOUCH*
TO THE RT-3 HIGH TEMPERATURE OVEN AND CARRY OUT
YOUR MEASUREMENTS WITH PRECISION.

/

THE STRUCTURE OF THE RT-3
OVEN PROVIDES PERFECT
CENTERING AND IMMERSION
THAT PROMOTES THE USE

OF CONE-PLATE GEOMETRIES
SUCH AS COAXIAL CYLINDERS.

SPECIFICATIONS

THE RT-3 OVEN USES ALUMINIUM DISPOSABLE CUPS
MB-B, COR D. ITS TECHNICAL QUALITY SPECIFICATIONS

MAKE THE RT-3 SYSTEM THE BENCHMARK OF

HIGH-TEMPERATURE SYSTEMS.

50

TYPE OF INSTRUMENT

Electric oven for measuring geometries
MS-RT II B, C or D with disposable cups or
Cone-Plate Geometries

TEMPERATURE
Room temperature to 300 °C +/- 0.2°C

DIGITAL DISPLAY
Setup and real temperature of the EVA
system

SUPPLY VOLTAGE
90-240 VAC 50/60 Hz

DIMENSIONS AND WEIGHT

Box L7140 x W260 x H120 mm
Stand: L240 x W284 x H655 mm
Weight: 20 kg

B ACTIVITY
DOMAINS

* Instruments sold separately.

© CP-1

Peltier effect Cone Plate stand*

THE CP-1 CONE-PLATE STAND GIVES YOU THE OPTION
OF PAIRING IT WITH YOUR FIRST TOUCH, RM 100
TOUCH OR RM 200 TOUCH**,

TYPE OF INSTRUMENT
Cone-Plate stand with temperature control
by Peltier effect without circulating fluid

TEMPERATURE

From 5 to 80°C +/- 0,2 °C with Peltier Air-Air
Peltier Liquid Option: from -20 to 120 °C
depending on the temperature of the
connected bath (not included)

DIGITAL DISPLAY
Setup and real temperature of the CP-1
system

SPECIFICATIONS

= SUPPLY VOLTAGE
90-240 VAC 50/60 Hz

DIMENSIONS AND WEIGHT
L300 x W490 x H570 mm
Weight: 16 kg

B ACTIVITY
DOMAINS

| 36
CONTROLLING BY PELTIER EFFECT WITHOUT LIQUID QO
CIRCULATING THE CP-1 CONE-PLATE STAND IS DEDICATED Qg\’

TO RHEOLOGICAL MEASUREMENTS NEEDING QUICK CHANGES o
TO TEMPERATURE OR WITH SMALL SAMPLE QUANTITIES.

* Optional geometries, page 61. ** Instruments sold separately.

TEMPERATURE CONTROL
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GEOMETRIES

MEASURIN




B MEASURING GEOMETRIES
~ ©MS-DIN/ISO 321

Coaxial cylinders
measuring system*

VoL

54

NAME REF £ omi (mU) VISCOSITY RANGE
MK-DIN1 {112820% 30 3-1000 000 mPa.s o —_-:2
MK-DIN2 :112821: 24 10 - 5400 000 mPa.s s:
MK-DIN3 112822 14 50 - 42 000 000 mPa.s — = —
MK-DIN9 111875i315 1-350 000 mPa.s - u‘:
TubeDIN1 112932:32515-25 :_:

——
TubeDIN2 :112937: 26 :12-18 s —
TubeDIN3 112938: 15 | 5-10 - pra—
DIN1Tube ;112872 ﬁ
DIN 2 Tube : 112877 m
DIN3 Tube : 112878 m

Mooney Tube : 112874 ”

DIN1STube :112933:325:15-25

DIN2STube :112948: 26 :12-18

DIN3STube :112944: 15 i 5-10

* Each component (spindles, tubes and caps) can be purchased and used separately

according to your user requirements and your products.

MS-DIN /1S5S0 3219
MEASURING SYSTEM

Coaxial cylinder measuring system according to the DIN/ISO 3219 standard.

Each component : bob, tube and cap can be bought and used separately, depending on using or product

requirements. MS-DIN measuring systems could be thermostated with EVA MS-DIN.

DIN 11 MEASURING SYSTEM

DIN 22 MEASURING SYSTEM

DIN 33 MEASURING SYSTEM

REF. 112801 REF. 112804 REF. 112805
DIN 1 TUBE DIN 2 TUBE DIN 3 TUBE
REF. 112932 REF. 112937 REF. 112938
N 1 i I | l ]
A
|
| |
T Uk
MK-DIN 2 MK-DIN 3

MK-DIN 1
REF. 112820 1

N° 1 CAP
REF. 112872

REF. 112821 m

N° 2 CAP
REF. 112877

REF. 112822 m

N° 3 CAP
REF. 112878

* Each component (spindles, tubes and caps) can be purchased and used separately
according to your user requirements and your products.

MEASURING GEOMETRIES
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MEASURING GEOMETRIES
OMS-R1a5 s

DIM. VoL -
NOM REF. (mm) my) PLAGE DE VISCOSITES
—————— — W — MK-R1 114425 : W93 - 1-40 mPas
————— N — ﬂ MK-R2 114426 : W46 - 40 - 700 mPa.s
e % MK-R3 114427 : W23 300 - 20 000 000 mPa.s
= — ——c*n MK-R4 114428 : W20 2 500- 120 000 000 mPa.s
—————— - - MK-R5 114429 : @5 10000 -510 000 000 mPa.s
MB-1 cup 114308 : @98 320
I ' MB-2 cup 114311 : @54 60
‘l I‘ MB-3 cup 114314 : @36 25

For centring
114436 cups
MB-1,2,3

ST-R centring
device

N°1 centring For centring

; 114437 cup
disk MB-1
MSR15 417049 COmPlete 1-510 000 000 mPa.s
in case system

* Measuring system suitable for measuring the viscosity of heterogeneous products.
Standard geometry for cosmetics, the food industry and paint.

MS-R 1 A 5 MEASURING
SYSTEMS

Paddle measuring system recognise as the standard for numerous viscosity measurements in the cosmetics
and paints industries. This system is also perfectly suited for measuring the viscosity of heterogeneous
products or fluids containing lumps, for example, in food and beverage or mineral chemistry industries.

MS-R 1 MEASURING SYSTEM - REF. 114500

MS-R 2 MEASURING SYSTEM - REF. 114501

ST-R
CENTRING
DEVICE
REF. 114436
N°1 DISC
REF 114437

MB-1

cup

REF. 114308
MK-R1 T,
REF. 114425

ST-R CENTRING

-+ | DEVICE
MK-R2 l i REF 114436
REF. 114426 '
T 3 MB-2
1 CUP
REF. 114311
| -—

MS-R 3 MEASURING SYSTEM - REF. 114502

MS-R 4 MEASURING SYSTEM - REF. 114503

ST-R CENTRING
DEVICE
MK-R3 REF. 114436

REF. 114427 I /

MB-3

cup

REF. 114314
. ———

ST-R CENTRING

DEVICE
MK-R4 | REF. 114436
REF. 114428 [ /
\ 1

|

- -
v MB-3
f cup
REF. 114314
> *r—

MEASURING GEOMETRIES
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B MEASURING GEOMETRIES
@ R-L/ISO 2555 e @ MS-BV 1-1000 e e e 60

NAME REF DIM. (mm) (Vn?l_L) VISCOSITY RANGE NAME REF DIM. (mm) : VOL (mL) VISCOSITY RANGE
L1 spindle : 111010 #18.80-1 651 600 i  15-20000mPas : . —— e B et G AL S .
................................................................................................................. - o H H H
) \ BV S _
L-2 spindle ; 111011 ; §18.72-16:86 ; 600 ;  50- 130000 mPas -— !i centring device | 117202
................................................................................................................. ) T
e e . ...~ SOOI,
L-4spindle § 111013} ©320-L31 600 ; 1000-2 000000 mPas : }" BV Disc n°1 117001 i @45 120 10 - 600 000 mPa.s
AxisR 1-6 . \ e ey TP PPt TP PSSP PP PIS PSSP POPE: SOSPOPPT TP SOTTPPPISIIOY EOPOPNe e
without disc 111000 : Threaded axis - - - ’
................................................................................................................. - BV Disc n010 ’I 17010 g40 120 50_5 000 000 mPa.S
R-1Disc : 111001 2 56.26 600 ;  50-600000mPas Disque R-1 Disque R-2 DisqueR3  e——— " .............................................
R-2Disc 111002 ©4693 600 100-2400000mPas Y s BVDiscn*100 ;117100 ©20 120 i 500-50000000 mPas
I S e _ Bl Bl e ——————— e
Rl et T ot T y : - BV1000Axis | 117101} @4 120 {5000-510000 000 mPa:s
g ol e i T e
..... : Disque R-5 )
R-5Disc :111005: ©2114 600 : 400-24000000mPas L 4 4 Disque R-6 150-mi glass beaker : 117150 : 5052 : 150 :
..... = el e #r!-u
R6Disc | 111006 31462 600 | 1000~ 60 000 000 mPas ‘ l B> 000000 e e SSSEEEEERRRR
................................................................................................................. - "'- — MS Tl Tube 118001 @50 150 -
AxisR7 (111007 ©320 600 : 4000 - 240 000 000 mPa.s —_—t =

Axis LR 111008 | Adaptation axis * This system allows viscosity to be measured quickly and economically.

“VANE" Measuring spindles o 0
---- Coaxial cylinders
Vane72 120017 i@2167-14338; - : 100- 15000000 mPas - E — =} measuring system*

Vane73 111108 :@1267-L2535; - i 800- 78500000 mPas : =
Vane74 {111115:0589-L1176: - :8000-785000000 mPas - — NAME REF ¢ DIM. (mm) : VOL (mL) VISCOSITY RANGE
Vane 72 111105 W 22 : 100 - 15 000 000 mPa.s MK-C 116002 : @13.60 - 50- 17 000 000 mPa.s
6 blades T e ————————————————— e seres e s st snsess sttt s
“KREBBS” Measuring spindles C Tube with insert 116001 220 20 Fluid chocolate
MKKU1-10111100; w5398 ;2s0;  “0,°000mPas ———— DIN1Tube 112932 §3250 | - Viscous chocolate
MK-75Y 111103 W 42.88 250 100 - 50 000 mPa.s ' =T ClInsert 116004 220 20 Viscous chocolate
“FANNRIBI”Measuringspindles  —— e &
Delrin ca 116005 = - - b
..... P I A . o
MK-R1B1 119001 @34.49 _ 2-C00000Eas | ENE—— = e e e A ocdanoanaonaonasnasasoasoanoanoosoosdsnasaasaoanaohanoanannaontoasoo Bo0ooaoonos000000 G
............................................................................. . Thermostatisation ellby w
MB-R1B1 : 119002 736.80 20 i - EVA 100 T950100 ° g Peltier Effect for C Cup 8
g H H H H and DIN )
P : : : : e
* These measuring spindles are intended for measuring viscosity in a 600 mL beaker. * Standardised by I0CCC for testing chocolate rheology as per the Casson method. 5
This system allows measurements according to the standard ASTM/ISO 2555. )
(V)
<T
w
=



MEASURING GEOMETRIES

AC11

Coaxial cylinders and

cone-plate measuring system

RT-3

High temperature
measuring system

CP-1/CP-2000

NAME REF DIM. (mm) VOL (mL) VISCOSITY RANGE
MK-RT 11 B 112570 230 - 10-5 500 000 mPa.s
MK-RT Il C 112572 213.60 = 50-50 000 000 mPa.s
MK-RT Il D 112573 27.50 - 2000 - 500 000 000 mPa.s
MB-B Aluminium Cup 114318 Batch of 100 70 -
MB-C Aluminium Cup 114306 Batch of 100 20 -
MB-D Aluminium Cup 114319 Batch of 100 8 -
B ring 112611 - -
Clinsert 112612 - -
D insert 112614 - -
KP insert 112613 = = =
KP RT 2020 Cone 312020 220a2° 0.075 100 - 8 000 000 mPa.s
KP RT 5020 Cone 315020 250a2° 1.14 10- 1000 000 mPa.s
Cone-Plate

measuring system

60

NAME REF DIM. (mm) : VOL.(mL) VISCOSITY RANGE
MK-DIN 145 112504 @45 = 10 - 300 000 mPa.s e H b
e o - - e _1 ..............................................................
e o - _ DT h ....................................................................
. o - L
MB-DIN 145T Cup : 112512 : @4850 100 ’— H 2
S R S e
e S —— e
SR S S S — e
e N S I:“ ...............................................................
..................................... e
MS-0 Cup 112701 250 20 __-!
" N, . h ...... EE ............................................
MK-C2 112550 : @17.60 20- 20000 000 mPa.s
MK-C4 112552 219 10-9000 000 mPa.s
MB-C Cup 112524 220 20
Cones for AC115 mounting system
MK-CP 2020 432020 : @20a2° i 0.075 100 - 15 000 000 mPa.s
MK-CP 4020 434020 : @40a2° 0.60 15-1900 000 mPa.s
MK-CP 5020 435020 ¢ @50a2° 115 10 -1 000 000 mPa.s
MK-CP 2005 432005 :020a05°: 0.018 50 - 3 000 000 mPa.s
MK-CP 5005 40 - 250 000 mPa.s

: 435005 :850005°; 030

l— —_— _._!
MK-CP 2005

MK-CP 4020 |

NAME REF DIM. (mm) VoL (mL) VISCOSITY RANGE
MK-CP 2005 422005 : @20mma0.5° i 0.018 50-3000 000 mPa.s
MK-CP 2445 422445 i@24mma0.45°: 0.030 20 -2 000 000 mPa.s
MK-CP 2020 422020 @20 mm a2° 0.075 100 - 15 000 000 mPa.s
MK-CP 4005 424005 : @40mma05° i 0.150 6 - 450 000 mPa.s
MK-CP 4020 424020 240 mm a 2° 0.60 15-1900 000 mPa.s

MEASURING GEOMETRIES
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© CHECKS-CALIBRATIONS
AND MAINTENANCE

Guaranteed smooth running of your instruments.

Calibration oils available in sizes

100 - 250 - 500 ml.

SILICONEOIL i NOMINAL VISCOSITY ARE CUARANTEED FOR
0il 5 mPa.s 5 mPass to 23°C
0il 50 mPa.s 50 mPass to 23°C 2 Y E A R S
0il 100mPas | 100 mPas to 23°C
0il500mPa.s i 500 mPas to 23°C
0il 750mPas | 750 mPas to 40°C -
0il 1000 mPa.s 1000 mPass to 23°C —
0il 5000 mPa.s 5000 mPa.s to 23°C - .....
e

We propose also NIST
certified calibration oils,

Planned calibration and preventive maintenance, carried out by our trained and
certified technicians, are essential to guarantee your instruments run smoothly
so that productivity is increased and reliable, accurate measurements are
obtained.

So you can benefit from our technicians’ experience, we offer:

» Calibration with validation certificates
(assessment of your device and free quote),

e Annual maintenance contract on your site,
* Provision of verification ails, e,

» Tests according to your conditions of use.

" ALLOF OUR ™.
" INSTRUMENTS

CUSTOMER SERVICES I
© TRAINING

on request. 2 . R, et

S | )STOMER SERVICES

Four values to meet your training needs

LAMY RHEOLOGY understands these challenges and the ongoing support requirements of our
customers. Our team brings you in-depth expertise and a comprehensive training offer targeting the
following 4 key values, which are essential in every laboratory and industrial environment in the world.

. AVAILABILITY: our engineers will propose regular visits so you can optimise your products
and they will help you set the perfect measurement conditions.

. PERFORMANCE: our instruments are demonstrated using your samples to help you choose
the right equipment for your needs.

. COMPLIANCE: IQ procedures are complied with: a technician will take charge of documenting
the installation so that you can start using your equipment immediately. 0Q Procedures: verification
that results are obtained from the first measurement by ensuring that the equipment meets
specifications in the given environment.

. EXPERTISE: rheology training sessions applied in the business: understand and explain
physical phenomenon revealed by the rheological behavior and texture analyses of your
formulations.

BECAUSE UNDERSTANDING
EACH AND EVERY ONE

OF OUR CUSTOMERS MEANS
WE CAN MEET EVERYONE'S
EXPECTATIONS!
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B CUSTOMER SERVICES
@ RHEOLOGY KNOWLEDGE

Dynamic viscosity: i (Eta)

It is defined by the NEWTON equation: and quantify measurement of internal friction of fluid.
His determination needs to apply to the fluid a Shear rate (D), and to measure the resistant Shear

stress (T) to this rotation.

Shear rate: D (y)

is the shearing which subjected by the product in the application. It is known for measurement
geometries with small gap. It is not the speed of rotation of the bob (in rpm !).

Either a sheared fluid, by a laminar move (dV), between two parallel plates with a surface (S) and

separate by a distance dx.

Shear stress: 1 (Tau)

There is the shearing force (F), with which the sample answers to the shear rate (D), divided by

the contact surface (S).

Rheology:
There is the « science » of « flow ».

Associated physical measurements, realised with the hand of
Rheometers, enables the visualisation of the behaviour of the
product in various flow , temperature and time conditions .

Rotating viscometer:
a - With coaxial cylinders

The fluid is sheared between two coaxial cylinders, with radius Ri
and Ra and a length L, by a laminar move which are breaking down
in multi-layer with different angular speed from O (for the layer in
contact with the fixed cylinder) to (o (for the layer in contact with
the rotating bob). The relative move of layers towards others give,
a shear rate D and one Shear stress T.

By imposing (Vo and measuring M, the resisting torque to this
rotation, we calculate D and T according :

d=Ra/Ri Ri/Ra > 0.92
Shear stress:

LI Trep =(1+487/ 2 &%) * (M / 2zLRi?)
Shear rate:

Ra Drep =  (1+82) /(82 - 1)

Rq: The determination of D is possible only if the gap is small.
(i.e. DIN /1S0O 3219 Standard).

T=m*Din Pa.s

For memory:

1 Pa.s = 10 Poises or
1 mPa.s = 1 cPoises

.| N

D=dV/dxins

t=F/SinPa (N/m2)

Rheograms:

displayed curves of the flow behaviour of a fluid.

The curves T = f(D) enables, by adapted fitting, the access to direct
related parameters with the application.

b- With Cone-Plate :
The fluid is placed between a Plate and a Cone with angle I (<3°).

The cone, maintained to a constant speed induce a laminar shearing
move. In those conditions, T and D are constant in the gap, according :

ak

i

Shear stress / Shear rate
T=3M/27R°/ D=w/arcd

Rq : You would be vigilant on the sample volume including in the gap,
because the great influence of the radius R on the T value !

Study of different rheological behaviours

TYPE i NEWTONIAN PSEUDO-PLASTIC PLASTIC
A sample is named newtonian One pseudo-plastic sample has a One sample presents a plastic behaviour, when his viscosity decrease
= i when his viscosity stay constant, viscosity which decrease when when the shear rate increase, but from one original shear stress upper
2  whatever the shearrate is. litisnot : the shear rate increase: This flow than 0, called YIELD VALUE (Tau 0), shear stress under which the product
£ i necessary to define exactly the behaviour is due to the molecules doesn't flow. It behave like a solid body.
@ i shear rate for the measurement. form and to their internal structure.
O : Just the temperature is important.
TA oy A n: T
Newton Ostwald Bingham Casson
E
&
) T=K*D"
F B
o _ 170 TO
n=tga ou n<1 T=T9+M,*D vt = Vg +Vn, VD
o
0 p i 0 D D D
ni yy yy ni
=
w
3
£
0 D 0 "D 0 D 0 D
« Water: 1 mPa.s to 20° C * Coating, * Toothpaste,
& i +0ils: 150 to 400 mPa.s (motor) « \/arnish, « Ointment,
Q.
E 300 to 800 mPa.s (gears) « Cosmetics, o Grease,
& i *Mercury:1,5mPas * Mineral Suspensions.... « All very concentrated suspensions...
*(as: 0,01 to 0, 02 mPa.s
ni T
The thixotropy
One thixotropic product is a sample for which the -
variation of viscosity in function of shear rate is |
associated to a variation trough the time. .
Owe talk about Thixotropy or Rheopexy, with the
condition of REVERSIBLE Transformations: frozen I -
or solidification. g t 0 5

Causes of thixotropy :

- Molecular structure

- « Chateau de cartes » with layers

I CUSTOMER SERVICES

Time of shearing ~ Rest Time

- Particules mixing

Rheogram of thixotropic sample

- Ball loose Package...
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Bl CUSTOMER SERVICES I

~ © GLOSSARY

Adhesiveness: is the sticky power of a product. It is measured during a
tension phase in texture analysis, by the negative force measured and
also by the surface under the base line.

ASTM: American Society of Testing Materials. American organisation in
charge of creating ASTM standards.

BINGHAM: model of rheological flow behaviour, characteristic of
plastic products (shear-thinning with yield stress).

CASSON: model of rheological flow behaviour, allows the precise
determination of non-linear plastic product’s yield stress.

Centipoise (cP): measuring unit of dynamic viscosity in the MKSA
system; equivalent to mPa.s in the Sl system.

Coaxial cylinders: one cylinder with cap contains the product (cup)
and one cylinder of a smaller size and another cylinder rotates inside
(measuring bob) and imposes shear rate (D) known in the sample. (see
DIN Standard).

Cone-plate: measuring geometry composed of one plate on which the
product to be measured is placed and a low-angle cone (2° max), which
shears the sample.

Consistency: notion of force with which a product resists compression.
Quantified in texture analysis by Maximum Force that is measured
during a compression phase.

Couette principle: principle of rheometer function in which the cup
or the lower plate turns or oscillates, and the measuring bob or cot or
upper plate measures torque. This principle lets you separate the part
deforming the sample from the part that measures.

D (or Y): shear rate actually subject to the fluid to be measured,
expressed as s-1.

Dilatancy: increase of viscosity with the effect of rotation speed.

DIN: German Original Standard, specifying measuring geometries at a
defined shear rate. Became IS0 3219.

Elasticity: Ability of a sample to recover its initial state after having
been deformed. Inversely proportional to the relaxation % in texture
analysis tests.

ETA (1], Dynamic Viscosity): quantifies a fluid's internal frictions;
determined by the rotating principle: torque resistant to rotation;
expressed in Pas.

I: consistency coefficient according to the Ostwald model; it shows a
product’s viscosity at 1 s-1.

KREBBS Unit: viscosity measuring unit obtained with a KU110
measuring bob, at 200 rpm.

M (mNm): measured torque in response to the rotation of the
measuring bob, based on the product's viscosity.

Measuring bob (spindle): element immersed in fluid which rotates
and measures the resistant torque of a product, according to the Searle
principle.

Measuring geometry: set of spindles and cups or cones and plates
used to measure viscosity. It enables, if well defined, to control the
shear rate (D) subjected by the product.

N: rotation speed of motor, in rpm, which generates a shear rate (D)
which depends on the measuring geometry used.

n: behaviour index of the Ostwald model; shows shear-thinning
character of a product.

NEWTON: model of rheological behaviour model, characterising fluids
for which only temperature has an influence on viscosity.

68

OSTWALD: model of rheological behaviour, characterising pseudo-
plastic products: shear-thinning without yield stress

Pa-s: official measuring unit, in the SI system, of dynamic
viscosity (Eta). For fluid products, mPa.s (=cP) is used.
i.e.. Water viscosity at 20°C = 1 mPa.s. Peltier (effect): electric
thermostatisation system through a quick exchange of calories
between two plate elements.

Plastic: for a fluid with a viscosity that decreases linearly or not under
the effect of increasing speed, and that has a non-zero yield rate.

Plate-plate: measuring geometry composed of a plate on which the
product to be measured is placed and another upper rotative plate,
which shears the sample, inserted into an adjustable gap (h).

Poise (P): measuring unit of dynamic viscosity in the MKSA system;
equivalent to 0.1 Pa's in the SI system.

Pseudo-plastic: for a fluid with a viscosity that decreases under the
effect of increasing speed, and that does not have a non-zero yield rate
(flows with gravity).

PT100: temperature sensor, indicating a sample’s temperature.

Rheogram: flow curve obtained by a continuous ramp (or steps) of
shear rates, it allows you to see a fluid's rheological behaviour.

Rheology: science of flow studying the deformation properties of
fluids under various factors.

Rheometer: a measuring instrument for studying a fluid's flow
behaviour.

Rheopexy: increase of viscosity over time, independent of speed.

s-1: unit of shear rate (D) that the sample is subject to in a defined
geometry.

Sensorial analysis: series of sensorial tests: touch, taste and visual
tests carried out by a panel of people who state the texture of a
product and its acceptability according to predefined criteria.

Tau (T, Shear stress): force by unit of surface with which the fluid
responds to rotations; directly comes from measured torque and from
the surface of the measuring bob used; express in Pa.

Texture: set of physical properties of a solid or pasty product,
qualitatively characterised by sensorial analysis; mainly covers the
notions of consistency, elasticity and adhesiveness.

Thermostatisation: maintenance of and setting of a sample’s
temperature; requires accessories such as baths, cryostats,
thermostating cells.

Thixotropy: reversible decrease in viscosity, dependant on shear time
and not on speed.

Viscometer: rotating measuring instrument that enables dynamic
viscosity (Eta) to be measured, at one rotation speed (N) or a defined
shear rate (D).

V (Kinematic Viscosity): measure of internal resistance of a fluid;
determined by flow principle. It includes the gravity of fluid, expressed
in Stokes or cSt.

Yield stress (T0): minimum force under which the fluid has a solid
behaviour.

®© DISTRIBUTORS

EUROPE

Austria - Belgium - Bosnia
Bulgaria - Croatia - France
Germany - Greece - Hungary
Ireland - Italy - Netherlands >

Poland - Portugal - Romania
Serbia- Spain - Ukraine \ ASIA
United Kingdom

Bangladesh - China
India - Indonesia - Iran - Israel
Japan - Jordan - Lebanon
Malaysia - Pakistan - Philippines
Qatar - Russia - Singapore
South Korea - Taiwan - Turkey
United Arab Emirates
Vietnam

AMERICAS

Brazil - Canada
Colombia - Guatemala
Honduras - Mexico

Salvador AFRICA
United States

Benin - Egypt
Nigeria - Tunisia

OCEANIA

Australia
New Zealand

Go to www.lamyrheology.com
to see a list of our distributors

CUSTOMER SERVICES
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