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Manual Low Shear Viscometer LS 300

1. Introduction

1.1. Measuring system

The Low Shear 300 is a rotational rheometer based on the Couette principle
(measurement bob in a rotating cup). It is particularly suited for rheological
measurements on biological substances (biorheology, haemorheology) and fluids of
very low viscosity, f. e. fluids based on water or alcohol.

The highly sensitive torque measuring system ensures rapid response to changes in
the torque value. It is, therefore, possible to observe the elastic behavior of such
substances by the determination of relaxation curves. The software LS 300 controls
the LS 300, so an optimum combination of the measuring program to test substances
can be obtained. The results are plotted and the ...

1.2. Principle of Operation

The temperature-regulated, interchangeable measuring cup is driven by a speed-
controlled motor incorporated in the measuring head. The speed is controlled by
software and continuously variable programmed in the range ~10% to 102 rpm.

The measuring cup of the coaxial measuring system, rotating at accurately defined
speeds, exerts a torque on the measuring bob through the test substance. The
interchangeable measuring bob is attached to a tilting system on which is fixed a
multi-pole magnet arrangement and mirror. The complete tilting system is suspended
on a torsion wire.

An arrangement of electromagnetic coils, concentric to the pivoted magnet system, is
rigidly mounted within the measuring head.

Using a photo-electric system, the angular position of the bob is monitored by the
mirror. When the pivoting system undergoes a deflection caused by a torque exerted
on the bob, a regulating current is produced by the photo-electric system in
conjunction with the compensation amplifier.

This regulating current passes through the electromagnetic coils, and produces an
electromagnetic torque on the multipole magnet which is in equilibrium with the
mechanical moment. This regulating current is proportional to the torque prevailing
on the bob and thus also to the torque prevailing at the bob and thus also to the
shear stress.

2. Setting up the instrument

Avoid vibrating the measuring head (1) (floor, building). Also avoid air currents.
Place the measuring head on weighting table and the control unit, PC etc. on a
separate table.
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(1) Measuring head (2) Control unit

2.1. Description of measuring head

(7)

Front Rear

(3) Sight hole (keep closed)

(4) Zero point setting

(5) Lever for lowering measuring bob

(6) Measuring cables

(7) Water connection for circulation thermostat
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2.2. Description of control device

Front Rear (8)

(8) Main Switch

(9) K1 Connect to USB-Port of PC

(10) K2 Connect to PC

(11) K3 and K4 Connect to measuring head

2.3. PC

2.4. Procedure

- Connect circulation thermostat to water connections

- Fill measuring cup with water and check temperature with a thermometer.
Then adjust.

- Insert measuring cables into control unit (K3 and K4)
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- Connect control unit and PC (K1 and K2)
- Connect mains

3. Starting operation

It is recommended to start with measuring system no. 1-1

1. Raise lever to upper position.
2. Insert the empty, thoroughly cleaned measuring cup. Even the smallest
particles can give rise to disturbances.

3. Insert the thoroughly cleaned measuring bob.

4. Slowly lower lever as far as limit stop. The measuring bob descends into the
measuring cup.

3.1. Leveling

The black feet on the left and right of the measuring head are rotated to adjust the
vertical position of the measuring axis and suspension wire.
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4 proRheo

r&vf'ywﬂi answers'

The measuring bob must hang concentrically in the measuring cup. The measuring
bob suspended in the cup can be regarded as a spirit level.
Left side of measuring head is too low.

. sp—-* ..‘
Rotate the left foot to the left.

Correct:
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3.2. Starting Software LS 300
When the software is started, you will see the following window:

= Low Shear LS 300 _ O x
=0l x|

A

Overview

pa,
Zero point adjustment
==
One PointMeasuring
Measurement

A @ proRheo

Analysis

”
W] -y
Define Measuring

Specification

@

LOW Sheal‘ LS 300 Version: Beta 0.80

Options

2]

Help

Licensed by: proRheo GmbH

On the left hand side you see several functions:

- Zero Point adjustment

- One Point measurement

- Measurement

- Analysis

- Define Measuring Specification
- Options
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3.3. Zero point adjustment

When substances are measured zero point setting must be done with the measuring
system empty. After pouring the substance the zero point must remain unchanged.

= Low Shear LS 300

2

Overview

Zero pointadjustment

Zero point adjustment

=
)

use complete measuring system without product

One Point Measuring

Define Measuring
Specification

Dk,

Options

Rangel
Range2
Range3 ——
Range4

<Yy 8

Range5

Help

Always start on the highest Range (normally 5).

- Turn knob (LS 300 measuring head) until display shows reading less than
+0,03.

- Set Range 4

- Turn knob, if necessary, until reading is less than +0,03.

- Repeat this for Range 3, 2 and 1.
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When finished, press ok-button. Please wait and do not touch the LS 300 measuring
head or the measuring system. The zero point will be adjusted by software.

When adjusting is finished, please confirm and the zero point will be stored.

4. Measurements

4.1. Filling the measuring system
Allow time for bob to center, help a bit by hand if necessary.

Look out for air bubbles!

Prick air bubbles open with a needle and squeeze them out.

4.2. Single Point measurement

- Measurement

]
Overview =
fMeasuring Number | Measuring Caption
ME L ME L
ME 2T { MK 2T
MEB 2T { MK 3T
ME 3 MK 4
ME 3 MES
ME L | ME6
ME L MET

-"“I'
=

Zero pointadjustment

ETETOTR TR TR T TR

=
o ME 2T [ MK 7T
Measurement ME ZT f MK BT
P4 Sample Number; 1
Analysis
Nt
Define Measuring +  Shear Rate (1/s): m
Specification
73 " Step (1-30):
e
Options
Help

Choose the measuring system you are using. On every measuring bob and cup you
find a small number (f.e. 1 or 3T). The number of the measuring system is
MB ‘number of cup’ / MK ‘number of bob’

As sample number you can use a specification of the substance, f. e. ‘n0.25-300 test’
Choose a shear rate. Alternatively you can choose a step between 1 and 30. These
are the steps the old LS 30 worked with.

The shear rate is shown on the right side.
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i= Low Shear LS 300 EEE
-! Measurement
Oalew
Measuring Number I Measuring Caption J
SO T ME LM L
=
2 ME 2T [ Mi 2T
Zero pointadjustment
3 ME 2T | MK 3T
4 ME 3 f MK 4
5 ME 3 MES
One Point Measuring A ME L { MK 6
=1 7 ME L | MET
L%
-— l MB 2T { MK 7T
Measurement 9 ME 2T f MK 8T
o
/ Sample Number: 1
Analysis
)
Define Measuring r~ Shear Rate (1/s):
Specification
o 7 Step (1-30): slj =0,017 (1is)
'é,:_ B ]
Options
Help 5 M t

Then click ‘Start Measurement’ button.

While the measurement is done, please do not touch the LS 300 measuring head.

i= Low Shear LS 300 EEXK
-! Measurement | Status

Overview
u_-%} Measuring in process ... please wait.
T
Zero pointadjustment
00:00 o0:30
ANNRNNNENRENEEN TStop Measurement=
Measuring System: 11 |
oy Measuring Caption; MB1/MK1
Tl
Ve
Analysiz
Viscosity (mPas): 31,3347
il
=

Shear Rate (1/s); W
D=Inn;crf:mau_.:: - Shear Stress (mPa): lﬂasgl—
O Date and Time: 10.06.2009 11:11:55
Options Sample Number: 1

@

Help

While the measurement is done, please observe if the measuring data is stable. If
not, you can change measuring time. See ‘Options’
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When measurement is finished, all data is relevant data shown in this window. You
can print it out, but it is not stored.

If you want to store data, you have to choose the function ‘Measurement’.

4.3. Measurement

I Low Shear LS 300

-j Measuring properties
=
(] i % 2
L Measuring Specification: Choose Measuring Definition
&'thi Kk Name Measurement
o fik. Fliesskurye
Zero pointadjustment 5 s 8
Measuring Caption: MB 1 /MK 1 flkwh fliesskurve
Relaxation 1 relaxation
Sample Number:
Stufen stufen
One Point Measuring > Shufenz FUF
¥ Automatischer Startrange e sen
= |
!-,ﬁ}-
-—
Measurement
fidh
Analysis
By Start M
=
Define Measuring
Specication
5
ue
Options
Help

Choose a Measuring Definition in the list on the right side.
If you want to measure in a special range, you can select this range.
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i= Low Shear LS 300 EEX
-! Measuring properties

ks Measuring Specification: Choose Measuring Definition
&;%? Mk Name Measurement
o flk fliesskuryve
Zero pointadjustment . . i
Measuring Caption: MB 1 /MK 1 Flk vh Fliesskurve
Relaxation 1 relaxation
Sample Number:
Stufen stufen
One Point Measuring > Stufenz o
Automatischer Startrange e sien

Startrange: |—3ﬂ

Measurement
finlL

Analysis

N Start M
22
Define Measuring
Specification
%
-

Options

@

Help

Input sample number (optional) and click ‘Start Measurement’.

While measuring is done, you see the data in this window.

— =
i= Low Shear LS 300 CEX
-! Status
QOverview
— 14
&
wr :ﬁf 08
\§ = 0f
Zero pointadjustment " 04
B i
- i 0z
0 y T T L T T T T
0 01 02 03 04 05 06 O7F 08 08 1 11 12 13 14 15
One Point Measuring Time (min)
0,04
¢ 2 S
= )
Measurement @ s
£ om
m 8 4
il 2
L £ oo
Analysis 0
T T T T T T T T T
N ] 01 02 03 04 05 0 07 0& 03 1
o | Shear Rate (1/s)
=/
Define Measuring
Specifiction = 0,025
[ 0,02
e i
k. L 0ms
[
Options b ot
£
@ 0,005-
a 01 02 03 04 03 06 o7 08 04 1
Help Shesr Rate (1/5)
Viscosity (mPas): 29,181 “Mess it -
Shear Stress (mPa): 23,3448
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i= Low Shear LS 300 E‘El@
-i Status
e
Overview
— 14
i)
- 5 08
nd' o
W = 05 |
§ 04
e
i 02|
—_
0 01 02 03 04 05 06 O7F 08 02 1 411 12 13 14 158
One Point Measuring Time (min)
!3 0,04
= 7 -
Measurement é”, 2
=
& 0,02
fiin g
/— = 0,01
Aalyse u] T u T T T T T T T
0 0,1 02 03 04 05 08 07  0F 03 1
Shesr Rate (1)2)
. 003
) £ opes
4 002
& 005
Option E 0,01 4
W 0,005
0 T o T T T T T T T
] 0,1 02 03 04 05 0 07 0& 03 1
Help Shear Rate (1/s)
Viscosity (mPas): 33,8412 PMesstungabbrechen
Shear Stress (mPa): 6,7682
When measurement is finished you can store the data.
-
5. Analysis
. ¢ I . .
For analysing stored data, select ‘Analysis’: click to open File
£ x|
% Overview| Data Chart
O\.;viaw
Analysis Flow Curve =
. PHEHS
“\‘Qf Filename: Date:
Zero point adjustment
Sample Number: Measuring Caption:
One PointMeasuring Time (s) |Tul||)u'ature(°cj ‘V‘s}ﬂs‘ty(Pa’s] |Sheatnate(1[s) -
E
Measurement
’%}I.
Analysis
il
=
Define Measuring
Specification
Options
Help -
Comment

You see the measured data. You may give a comment or select ‘Data’ or ‘Chart’.
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In the Data-Window you can export the data to an Excel-file.

ow Shear LS 300
Overview Data  Chart
A Srien Analysis Flow Curve > @
”":7\:'} .KD: 1,3-11 KTAU: 54?300 Measuring-System: 1 ] . ]
Sera ook i emant Time (s) |Temperature (°C) |Viscosity (mPas) |Shear Rate |Shear Stress (Pa) |Toray
2 22,87016204 -2,68515 0,1 -0,0002685150031654 -4,94]
5 22,99582981 30,6148 02 0,0061629601530435 1,134
OreroE oSG 8 22,9338626 31,06853 03 0,0093205591360354 | 1,715
11 22,89198628 30,80199 04 0,0123207958246374 | 2,267
14 22,97075873 30,5214 0,5 0,0152606992008257 | 2,608
17 |23,02274151 30,43442 06 0,0182606495776171 3,361
20 23,04467079 30,5343 o7 0,0213740076767694 3,934
23 22,9100447 29,52043 08 0,0236227471063673 4,340
26 22,91726506 29,06419 09 0,0261577686901073 | 4,614
29 |22,96981953 29,08942 1 0,0290894173724556 | 5,354
38 22,87632507 21,33077 1 0,0213307712239414 3,926
41 22,8411693 29,2253 09 0,0263027717008559 4,641
De;g‘:(m;ﬁ’:"g a4 22,96028523 20,51956 0,8 0,0236156454531303 | 4,346
e 47 22,90180907 29,6079 071 0,0207255275645392 3,814
oL 50 23,0071981 29,88148 06 0,017926690959003 3,299
Options 53 22,92607174 31,95912 0,5 0,0159795619501911 2,941
56 22,91636341 32,43402 04 0,0129736072945196 | 2,387
9 59 23,06045612 33,31778 03 0,009995333606247073 | 1,639
Help 62 22,90233993 34,16941 02 0,00683366163861478 1,257
65 22,93808463 0 01 0 0
2] |

Here you can calculate viscosity by using the standard rheological models: Newton,
Bingham, Steiger-Ory, Casson.
If there are any further calculations you need, please contact us.

ow Shear LS 300 (=]

Overview Data | Chart

=
Urecrnw Analysis Flow Curve
s (s} y @ Default Scale
% () Shear Stress ) Maximal Scale
foi poitk slpstent @ Viscosity and Shear Stress Grid Lines
H & i @ Ascending Curve Viscosty —+— Ascending Curve Shear Stress
—— Descending Curve Viscosty 4 Descending Curve Shear Stress
One Point Measuring +eeees Mewton Approx. Ascending Curve +e++++ Newton Approx. Descending Curve
35 -0,03
i g
—_ W
w25 g =
s fooz &
E20
o 0,015 %
%15 5 &
3 i i
840, 0,01 =
5 0,005
o T T T T T T T T T ™0
Define Measuing 0 o1 02 03 04 05 08 07 08 09 1
Specification Shear Rate (1/5)
Thixotropy area o
Options Vv Asc v Descending

V' Approximation ¥ Approximation

fi = i =
9 TO"EIj Function Mewton = mnljlj Function Mewton =
Help =

to Quality 99,75 to OQuality 99,68

Dyn. Visk.: 29.70 mPa's Dyn. Visk.: 30.00 mPa's
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6. Define Measuring Specifications

There are two possibilities to define a measuring:
- Measuring of flowcurve
- Measuring of relaxation

i= Low Shear LS 300 =19
-! Flow Curve | Relaxation Steps
Overview " Measurement Definition |J 1| (?}; . x
- o
e ] o=
\ng Measuring Number ) =

Zera pointadjustment

IChoose IMeasurement System Number ~—Choose System

!

One PointMeasuring
=1
Lol

=]

Measurement

/_.u.
Analysis
¥

Define Measuring
Specification

e

1ol
)
Options
Help
5 Low Shear LS 300 [4=].3] %2 Low Shear LS 300 [4=].3]
g Fiaw Curve | Relmation  Steps g Char
Qverviem Measurement Defindion H x Qverviem Flie e
== - * rgskurve - —ai——
s [piow cieve] | =
ol Mestuning Number [l = < 1. Time Period: 500w Velodty: 010 15
Zernpaintadyentment ———— Zero pointadytment 2. Time Period: S00 i Velodty: 0.10. 100 1%
= Choose Sysem
A o 3, Time Period 500 min Vel 100 1%
7 Pum shwasinng l 4. Time Period: 500 min Velocty: 100010 15
Dne Paint Menszeing e e e e Fr Dne Pairt Measaring
[omos o0 e P
- E
— ¥ Ramp — 1 /—.
Mesturmnent it Time Dus. Steeat ate 1 Mesturmnent it
e [oteon = [smoo e 5
2L o Emear 2L =
A{II (] e = Sl A{II (] -
s fio [t pocce > / N\
Sy i 5 / \
& v & i
s o s : / \
prrfemen Tive Dus ation Ghear Rate Measumimg Poids prrfemen 3 / \‘
fodrrs 00 == |r.noooa 13 \ /
Options v Ramp Options g
Tieree Dus ation Sheear Rate 1 0 1 2 3 4 5 6 7 & 9 101 1213 14 1516 17 18 19 20
e [oaos00 = [1,p0000 o e Zed (o)
Helo Measiming Pois  Shear Rate 2 Help
fin jo.tooo0

Note: Always choose measuring system first.
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Defining of relaxation measurement: Diagram window

Gl oesben 1520 Al /_

g Fow Curve | Reimation | Seps g Char
Overviem 0 Overviem _
Messurement Definticn H 7 x o Y
L Jretacaton e
"‘{"’ Mestuning Number [l = {'f 1. Time Period: 100 min  Velocity: 1400 15
Zern point acherment 2. Time Period: .00 Vielacity: 200 1%
A f x e 3, Time Periad 100 i Velooty: 000 15
i JI 7 Pum shwasinng i JI
T Dt i Shear Rate One Polét Measeing
[onot.00 - oo
- -
= S .
[ —— igh shear roly [ ——
T D ation Shvear ate
iy ] - 200 ’_:‘ I- g
& 4 ]
Analyss Analyss
ehadphane -
N . z N 1
P2 Vatiation % Shvea Hate &5
Define Mesumg = P Defing Mesmmg
oo SproteEnn
-~ wnan Tirwe Dust ation -~
o mom = >
Qptions Qptions
0 02 04 06 08 1 12 14 15 18 T 22 24 25 20 3
e e ik
Help Help
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7. Options

Selection of
- language
- Comport connection to contrl unit
- Enable password (defining of measurement methods and zero settings)
- Measuring time (One point measurements)

@

(%)

i= Low Shear LS 300 E]

-l Progrsm | Measurement parameter
P
Overview
Properties

dim
& .
i Language: English T
Zero pointadjustment

OnePoint Measuring ComPort: COM6 -

e
It
'—‘-'ui!:—g

— Security
Measurement

- Enable Password Protection
(il
Analysis Password: Enter Password
=

Define Measuing
Specification

e
\’:)"’ Measuring Time 00:00:30 =

Options

(2

Help

One Point Measuring

Definition of measuring systems:

i= Low Shear LS 300 (=13
g Program | Measurement parameter
=
Overview
""l::’? Measuring  |kD J_KTAU J_Meas_uring‘(aptinn J A
= 1 1,311 SAZH0 MB1[MKL =
ZESpIE e 7 1,311 42700 MB 2T (MK 2T
3 0,25 9O0O0 | MB 2T { MK 3T
4 0,789 10500000 | 1B 3 { MK 4
One Point Measuring 5 1,625 10417000 | MB3/MKS
=l 3 0,175 A0 MB1[MKE
L 7 2,46 BOZ30 MB1[MKT
Measurement & 2,46 OR300 MB 2T [ MK 7T
= g 2,46 223500 MB 2T MK BT
/i'\"' 10 1 '
Analysis 11 o o
; 1z a0 0
\E‘_I TI 13 a0 0
Define Measuring 14 0 1]
Specification e - =
f,j? 16 0 0 R
Options
(2
s ~save Heasurement,
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Mains supply:

Rotational speed:
Speed tolerance:

Viscosity range:

Shear rate range:

Shear stress range:

Measuring

Manual Low Shear Viscometer LS 300

Technical Data LS 300:

Alternating current 50 or 60 Hz; 110 to 240 V. Power
input less than 50 W.

0,013 to 98 min”"
+0,5% of nominal value

1.5*10° to 6 * 10° mPas
Depending on measuring system

3.5*10°t00.25* 10° s™
Depending on measuring system

20*10%t0 0.1 Pa
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