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On/Off Indicator Stop

The AR-GZ Rheometer (Control Panel)
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Peltier Plate
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» A device that actively heats
and cools using reverse
thermocouple junctions

» Best suited for dispersions,
gels and solutions

» Heating from one direction

< Should allow sample to
equilibrate for at least 3 min.




Environmental system

qu Peltier plate

The Peltier plate system is
mounted directly to the smart
swap base of the AR2000 and
AR-G2. An upper heated
compensation heater [UHP]is
available to eliminate any vertical
temperature gradients in the
sample.

The Peltier plate has a
temperature range from —20°C to
200°C. A humidity cover to pre-
-=~ vent evaporation of solvent is
41 available also.




Peltier Plate

» Works as a Heat Pump

<+ Needs a heat sink — usually water, either from a
reservoir or a flowing supply

» Flow rate of fluid needs to be at least 0.5 L/min

. Peltier Temperature Range
(°C)
-4 tank & pump -5 to 100
-4 pumped water supply (20°C) -20 to 200
~ |water at 60°C 10 to 200
1 \water at 40°C 0 to 200
£ |water at 1°C -30 to 180

= fluid at -20°C -40 to 160



Concentric Cylinders

» Low viscosity materials
+< 50 cP, 0.05 Pa-s

» Sample volume crucial

» A good way to load Is

measuring the volume
suggested in the geometry

page
» Peltier heating & cooling on
AR 2000 & G2




: Rheology Advantage Instrument Control AR - [ArGeom2]

File  Edit Instrument Geometry Procedure  Motez  Experment Optionz  Help

[ & A Al ?2 &N

Standard-zize DIM or conical Ny : Mew zample
i ARZ000L I!I concentic cylinders P Up/down experment [&rRezultz-0007F)
& Descriptiun] Dimengions  Jettings lFactDrs]
(o] Calibration
ﬁ.l."r Geametry inertia [micra M.m.s"2) |3.EEIEI
¥ L3

1 J GHap temperature compenzation [micro md C] |0 Calibrate

@15 Backoff diztance [micro m] 0000

TTD Approximate sample volume (ml] 19.60 I!I

Measure this volume of
sample and pour in

0 [ 4 I1sTUInenis

Faor Help, presz F1 @l 24624 MUk



Environmental Test Chamber (ETC)

- Provides temperature
control for polymer melts,

and solid samples

*% < Lower plate assembly is

./ attached and detached

.= just like the Peltier plate




Environmental system — AR-G2

ne radiation oven

The radiation oven has been
enhanced with a video camera :

- Allows the
observation of the
sample during sample
loading and the
measurement

Stores an image with
each single data point
to keep a record of the
sample’s state during
the measurement
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Attaching the Peltier Plate

Press ‘Release’ button




Attaching the Peltier Plate

Continuous green status light
Indicates attachment can be fitted...

I ™




Attaching the Peltier Plate

...and plugged In

Water

— SmartSwap
Cable




Attaching the Peltier Plate

When green status light goes
out, system is ready for use




Removing the Peltier Plate

Press ‘Release’ button

Flashing green status light
indicates it is safe to unplug




Removing the Peltier Plate

Press ‘Release
button again

Continuous green status light
indicates attachment can be
removed




Geometries

» To ensure that data Is correct you must
correctly describe and choose the geometry

» On AR2000 and older Rheometers this means
you have to go in and select from the software

» On AR-G2 we have new Smart Swap™
geometries, that will automatically be
recognized
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File Edit Instrument Geometry Procedure Motes  Experiment  Ophions Wizard Help

. n ) . ume Mew zample
' AR-G2 _L A0mm 2° steel cone v— Ozcillation procedurs g (&rResulls-00010]

Description |Dimensinns Settings | Fackars

Marne | 40mm 2 steel cone |
Mokes Standard steel cone - defaulk AR measurement
geametry
Material | Steel w
Solvent Trap Q

-

FE

= b

For Help, press F1 (| 0:02:16 MM



Smart Swap Sleeve -- AR-G2

D

Automated
system
configuration
due to smart
swap for the
environmental
systems and
the upper
geometries

Slesve with Magnetic Sirip

Geometry Baze

Smart swap geometry changed

The nsbrument is reading the smart swap geomelry senal number. !H!l j
Please weatk ..




File Edit | Instrument Geometry Procedure Motes Experiment

; Rheology Advantage Instrument Control AR - [Z25mm ETC aluminium plate.argeom]

Cptions [Wizard  Help
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Dl fFdalnN BRI TN

Inskrument

N

i AR2000 L 25mm ETC slumirium

ETTE—

Zero elapsed timer

Change passwatd, ..

edure

FOMS-TTS Vrl

| Dimensions | Settings I Factars |

User level r

Marme | 25mrn ETC aluminium plate

Standard ETC aluminium parallel plate

Material I.ﬁ.luminum j

TTo

4 [HE| X E|

e

b E

‘arious application settings

Let’s take a quick look at
options in the software

-

(¢

@|0:40:09 [ [mum | |
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; Rheology Advantage Instrument Control AR - [Z25mm ETC aluminium plate.argeom]

File Edit | Instrument Geometry Procedure  Mobtes Experiment | Opkions Wizard  Help

D@H|@|§fﬂ+n|f\;|@@|?ﬂ Instrument

Experiment

MI _ -
POMS-TTS il POMS-TTS-00020 15l

i AR2000 _I_ 25mm ETC aluminium — Zero elapsed timer cedure [POIM5-TTS-00030]

Change passwatd, ..
Lzer level »

| Dimensions | Settings I Factars |

|25mmE"-‘_‘—|— ETET

Opktions Settings

Mokes | Standary . . . . . .
= General I\-"anablesl Wi I Dlrectnnesl Rotational mapplngl Help I

Display urits [ ~ | [
Material I.ﬁ.luminurl -
Temperature dizplay units IEEISMS ;I

Marne

R ange bars
[T Display on instrument status

[T Display with experiment waluess

[+ Propagate temperature from conditioning step

I Wiew comms window

Lanquange IEninsh [EHG] ;I

4> KR XE|3GF|E= = ae|

e

ak, I Cancel e [N} I

b E

/\

¢

E:uus application settings g 0:40:09 |NLIM | |



; Rheology Advantage Instrument Control AR - [Z25mm ETC aluminium plate.argeom] - |5’|ﬂ

File Edit Instrument Geometry Procedure Mobtes Experiment | Opkions Wizard  Help

Dl 2 & Lol BB 28 Lncksurnont {

Setkings
. []
i AR2000 _L 28mm ETC aluminium Zero elapsed timer cedure E%TESTTTTSS_DDDED] il POMS-TTS-00020.rsl
Change passwatd, ..
Lzer level »

| Dimensions | Settings I Fackars |

Options Experiment 2| x
Marme I 25 ETC alurnin] == E 2=
Pk tandard ETC 4l Stress relaxation I wWalue limits I Expected values
okes | andar a General | Conditioning Creep | O zcill ation F | OW

M on-equilibrium minimum velocity [rad/s] 1.000E -4 H
I.ﬁ.luminum eXperlment
I™ Collect all points, flagging as invalid if below minimum velocity

¥ Collect negative shear rate data if stress is positive O ptl O nS

I Zero strain at the start of each fow step

Material

I+ Inertia corection

— Steady ztate flow point graph
I+ Display point araph during run
I+ Stare point graph with results

— Image storing

I Save images in results file

Store an image at the nedt point after every n zeconds I‘I ]

Mote: The abowve settings do not apply to stepped or steady state testz where an image iz
ztored for each point,

4> KR XE|3GF|E= = ae|

e

b E

Defaults I

Ok, I Cancel Lpply I

Display options For the experiment g 39:29 |NLIM | |



; Rheology Advantage Instrument Control AR - [Z25mm ETC aluminium plate.argeom] - |5’|ﬂ

File Edit Instrument Geometry Procedure Mobtes Experiment | Opkions Wizard  Help

D@H|@|§fﬂ+n|f\;|@@|?ﬂ Instrument |

[ erinert )

Setkings
. []
i AR2000 _L 28mm ETC aluminium Zero elapsed timer cedure E%TESTTTTSS_DDDED] il POMS-TTS-00020.rsl
Change passwatd, ..
Lzer level »

| Dimensions | Settings I Fackars |

m | Options Experiment T =
[ame I 25mm ETC alumir e B

Jard | Stress relazation I Walue limits I E=pi . .
Notes | Stanoard ETC & General I Conditioning I Flow I Creep [}. O scillation OSCl I | atl O n

—wawe Foim .
Material IF'.|LIIT|inum I Dizplay wawve farm during rmn expe rl m e nt
I+ Store wave formn with resulks .
o options

Murmber of poinks in wavefarm

— Strain corntral
I+ Display tiy information during ran
V¥ Stare by information with results

— Image ztoring

I Save images in rezults file

Animage will be stared for each point

4> KR XE|3GF|E= = ae|

e

b E

Defaults I

Ok, I Cancel Lpply I

Display options For the experiment g 39:29 |NLIM | |



Calibrations

» There are two instrument calibrations that are
recommended at least once a month

< Instrument Inertia
< Bearing Friction Correction

» A couple more that are recommended from
time to time
<+ Geometry Inertia
<+ Gap Temperature Compensation
» Not really a calibration but should be done
regularly
<+ Mapping




What is Inertia?

» Definition: That property of matter which
manifests itself as a resistance to any change
INn momentum of a body

» A couple of facts
< All motors have Inertia
<+ All rheometers have motors, so .......

» We can measure the inertia of the instrument
and the system inertia — instrument + geometry
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; Rheology Advantage Instrument Control AR - [Instrument status]

File Edit Instrument Geometry Procedure Motes Experiment | Qprions  Helo

[ ow W || & &Gl <=
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I_Q.x &

Experiment
Setkings 05 sh
ampoo -
‘ i AR Rheometer _I_ 40rmm acrylic plate Zero elapsed timer procedure E [EDESE-%ES?;DD frequency sweep ggt?nhnanrgpﬂﬁzlfrequency SWEED
Change passward, ..
i Parameter Actual Value Lo o] ' J| | Units
. temperature 250 250 A 'C
T |torque 0 micro N.m
¥ |shear stress 0 0 Pa
1
—|velocity -1.065E .
&P |shear rate 21308 Options > Instrument
TTo

Xk

%

—]

’

=FEEI4DP A

displacement
strain

normal force
viscosity

gap
sample compres...
gap monitor mode

oven

Read and display instrument options

168.9780
3379.6

0.01905
0

10714 10714

linear
gap value

fully open

rad

N
Pas

micro m

@|0:15:09

D m [
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File Edit Instrument Geomebry Procedure Motes  Experiment  Options  Help
| e 3 - Su
NwHO¥ L VIKE 2@ ) & (&«
L [15 Shampoo
AR Rheometer _I_ d0mm acrylic plate nm— Dscillation procedure E [0S Shampoo frequency sweep Vr U3 Shampao frequency sweep
o E— 55C-01005 ) L_Fd 25C-00040.rsl
& Parameter Actual Value | Required Value | Units |
tempera’rure 250 Options Instrument - ﬂﬂ
(8]
Temperature | Gap I Mizcellaneous § Inetial 1D |
T ’mrque 0 Current temperature sygtem Peltier plate
shear stress 0
T ¥ Temperature contral enabled
-L<J " 7 350F ¥ Gap temperature compensation
Ye DCIW i i [ Puige gas only [no active cooling]
@113 shear rate 1.470E- — Temperature calibration
TT':' - Syztem | Compenzation [micra mdC] |
o displacement 168.97¢ Peltier plate 0
o - Torgion oven - plate ]
d strain 3379.6 Torgion oven - zolid sample ]
M Peltier concentric cylinders 1]
normal force 0.0203%
11 viscosity 0
1P
~—==|gap 10714
N sample compres... linear Theze valuesz are zet from the cunent geometmn
——| gap monitor mode gap val
] 4 I C I Appl
v ance pply
1r|oven fully open
1]

For Help, press Fl

o608

D m [



; Rheology Advantage Instrument Control AR trur =18 x

File Edit Instrument Geomebry Procedure Motes  Experiment  Options  Help

E|'dt>|$ &|/\/‘KE|?@~? %—‘ I_Q.x [ e

L [15 Shampoo
AR Rheometer _I_ d0mm acrylic plate nm— Dscillation procedure E [0S Shampoo frequency sweep Vr U3 Shampao frequency sweep
o E— 55C-01005 ) L_Fd 25C-00040.rsl
& Parameter Actual Value | Required Value | Units |
tempera’rure 250 Options Instrument ﬂﬂ
(8]
Temperaturel Gap I Mizcellaneous  Inetia ||D
T 'l'OquE 0 Inztrument inertia [micro M.m.s™2) 15.45 m|
¥ |shear stress 0
Total spstem inertia [rmicra N.rm.s™2) 16.92

o
—|velocity -1.880E

&b |shear rate -3.760E
M|
o displacement 168.97¢

n 5
d | strain 3379.6
normal force 0.02302

11 viscosity 0
I
~—==|gap 10714
A |5ample compres... linear  Instrument was last calibrated 16 days ago.
: gap monitor mode gap val T [ oo =
1r|oven fully open
1]
L

For Help, press F1 @|onezz [ [wum
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File
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Geometry  Procedure  RMokes

Experiment

Help
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9.

i AR Rheometer

_I_ d0mm acrylic plate

o .
e zcillation procedure
o E—

[15 Shampoo
[0S Shampoo frequency sweep
25C-00050)

L+ 25C-00040.ms]

T 85 Shampoo frequency sweep

@.|¢-¢ 4-&@—:‘

TTa

= rFEE 4P IHE| X E]

shear stress

velocity
shear rate

displacement
strain

normal force
viscosity

gap
sample compres...
gap monitor mode

oven

For Help, press Fl

Parameter Actual Value | Required Value | Units
tempera’rure 250 Options Instrument o

Calibrate instrument inertia
’mrque 0 (Ebuut to calibrate the instument inertia )

0 Fleaze enzure no geometry iz attached and that the zpindle iz free to

rotate

Pressz Mest to start calibrating.

-6.100E
-1.220E

168.97¢

Calibration may take up o 30 zecondz to complete.

3379.6

0.0214,

Use the buttons to position the head if necessary g

e 4

0

10714

linear
gap val

< Back || Mest

3' Cancel |

T

Tl T

T TP |

fully open

D oie4s

D m [
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;' Rheology Advantage Instrument
File Edit Instrument Geometry Procedure Motes  Experiment  Options  Wizard  Help

D@H|@|§5EE|N|EE|?¥? lﬂ-x-\/
|

" ; . ]
i AR2000 Options Instrument ____ 21|18 poms-T75-000201

Temperaturel Gap I Miscellaneous  Inertia |ID I

& Description I Dimensions  Setting Instrurnent ineria [micro N.m.s" 2] I'IE.?'I %l

o cslibration Tatal spstem inertia [micra M.m.s™2) 17.79

1 Geometry inertia (micro M.m, s

1] Compliance (rad(M.m)
E Gap temperature compensatior

TTa Calibration complete 2|
o Backoff distance {micro m)

1i Mew Y alus Previouz Y alue

Approximate sample wolume {m S "

e Instrument inertia [micro M.m.s™2) 15,73 1571
i L

= This is an AR 2000. Typical inertia
A values are:

w

= AR 550 26pN.m.s?

1t

1 AR 2000 15pN.m.s?

= 2

i AR-G2  18uN.m.s

Instrument waz last cal
< Bach 1 Finish i [Canze | J

Far Help, press F1 @|42:32:18 U | |



Calibrations

D=

Cid

> There are two instrument calibrations that are
recommended at least once a month

0’0

<+ Bearing Friction Correction

2!

o0

L)

4

L 4

L)

L 4



Bearing Friction

» Nobody has created a frictionless bearing

» The lower the friction, the better the low torque
performance

» Bearing friction can vary depending on gap of
thrust bearing and type of bearing
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Geometry  Procedure  RMokes

Experiment  Options  Help
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9.

i AR Rheometer

_I_ d0mm acrylic plate

o .
e zcillation procedure
o E—

[15 Shampoo
[0S Shampoo frequency sweep
25C-00050)

L+ 25C-00040.ms]

T 85 Shampoo frequency sweep

[Cancel

21X

Apply

& Parameter Actual Value | Required Value | Units
tempera’rure 250 Dptions Instrument
(8] .
) Temperaturel Gap  Miscellaneous | Inertia | ] |
T ’mrque 0.06 W EBeaiing friction corection
¥ |shear stress 4. 934E-
1 Bearing friction [micro MN.mdrad/z]] IU.921 Calibrate il
(J velocit}f 00671 Torque offzet [micra H.m] IU
CCIID shear rate -1.343 — Temperature calibration
Mo System | Span | Offset(T) |
- - Peltier plate 1.0000 1]
10 dlsplacement 1124.22 Tarsion oven - plate 1.0000 1]
d | strain 22484 Tarsion aven - solid sample 1.0000 n
XJ‘ Peltier concentric cylinders 1.0000 1]
normal force 0.0234;
11 viscosity 3.6 14E-
I
~—==|gap 10714
A |sample compres___  linear
——| gap monitor mode gap val
v Cloze
1r|oven fully open
1]
L

For Help, press Fl

D048

D m [



File Edit Instrument Geomebry  Procedure  Motes

. Rheology Advantage Instrument Control AR

wperiment  Options  Help
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Dwd DA RamVIKE 2 ew
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9.

1

AR Rheometer

_I_ d0mm acrylic plate

o .
e zcillation procedure
o E—

(5 Shampoo
(05 Shampp-:un hequency sweep | [F] 5 Shampoo frequency sweep
ZRC-0005a] L 25C-00040.rsl

& Parameter Actual Value
. temperature 250

¥ torque -0.03

¥ |shear stress -1.989E
1
—|velocity 0.0276¢
@1‘3 shear rate 0.5538
TTa
—— | displacement 1124.0¢€
Tie .

| strain 22482
X
| normal force 0.02281
E viscosity 3.592F-
I
~—=|gap 10714
A |sample compres___  linear
——| gap monitor mode gap val |
v
F oven fully open
1|
Ly
L]

For Help, press Fl

Options Instrument

| Required Value | Units

Calibration complete
Bl W alus Presinys YW alue
Bearing friction [micro M.mdrad/z]] 0920 0.921
Cancel |

< Back I Firizh %I

s s

Ly

=

This is for an AR
2000. Bearing
friction for an AR
G2 is
approximately
0.3 —1/3 of the
AR 2000 due to
the lower friction
of the G2’s
magnetic
bearing. The AR
550 is
approximately
the same value
as the AR 2000.

| 0:z0:54 [ o |



: Rheology Advantage Instrument Control AR - [Z25mm plate]

File Edit Instrument Geometry Procedure Motes Experiment  Options Help
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Lol & EmVIKE 2 W "

L SO N

i AR Rheometer _I_ 28mm steel plate

R HiE I )
. Dzcillation procedure e sy CO0 _ time sweep-00040.r2l

—l

Descriptionl Dimenzsions | Settings Factursl

Calibration

Geometry inertia [micro M.m.s"2]

Gap termperature compenzation [micra m.C] II:I LCalibrate |

LCalibrate El\

Approximate zample volume [mi) 043

B ackoff distance [micro m) |45EIEIEI

In the Geometry page,
under Settings

1

= FFE4P HR) X EZH|F=2 = ae

View the current procedure

TA Instruments

| 2i59:24

L m [



: Rheology Advantage Instrument Control AR - [Z25mm plate]

File Edit Instrument Geometry Procedure Motes Experiment  Options Help

=18] ]

Lol & EmVIKE 2 W

I_Q.x &

i AR Rheometer

I 28mm steel plate :EE Dzcillation procedure

W2 e ]
e sy sl _ time sweep-00040.r3]

0 Description I Dimenzions

Calibration

Geometry inertia [micro

Gap temperature comp,

B ackoff distance [micrg

Approximate zample wol

Calibration

Calibrating the geomety inertia

Calibration may take up to 30 zeconds to complete.

2 x|

it ,ﬂ

Z Back

MHest = Cancel I

= FFE4P HR) X EZH|F=2 = ae

View the current procedure

TA Instruments

| 2i59:24

L m [



: Rheology Advantage Instrument Control AR - [Z25mm plate] . = |5’|ﬂ

File Edit Ipstrument Geometry Procedure Motes Experiment  Options Help

D @E|> & ZalVIKZE ¢ oW " lm e e

[tirme sweep-00050]

i AR Rheometer ‘ _I_ 28mm steel plate :E: Dzcillation procedure e v"l time sweep-0004a.rs]

{View procedure

I Descriptionl imensions 53tting$|Facturs|

Calibration

Geometry ineftia [micro M.m.s"2]

LCalibrate Sl
Gap temperatun compenzation [micro meC) II:I LCalibrate |

B ackoff distance [ficro m) |45EIEIEI

Approximate zamplefsolume [mi) 043 J'

\
\
Once the calibration iIs

done, click to save the new
Inertia to file

= FFE4P HR) X EZH|F=2 = ae

TA Instruments

Vigw the current procedure g 2:5%:24 [ [wum



Typical Inertia’s

Diameter Acrylic
(mm)
20 0.43
40 1.34
60 3.03

Stainless Steel

2.8
6.92
23.32




System inertia in AR Rheometer

» The contribution of system inertia can be
observed by plotting Raw Phase
raw phase * Inertia Correction = delta

» Raw phase Is the uncorrected phase angle for

Inertia
» When raw phase Is greater than 150 degrees,

the contribution of the instrument (system
Inertia) in the measurement is greater than

from the sample

i b
B = h
Sigg o s R E
EUE -l -_1,;_% il | b
v LA
S— i == h

o i ]




AR Correction for Inertia

| Shampoo @ 40°C |

1000 ——1000 175.0 175.0
I | If raw phase > 150 degrees, data
can contain artifacts due to inertia /
....................................................................................................................... 500 1500
100.0--100.0 //
1 Negligible correction at low frequencies
12601250
10.00—
] - 100.0 100.0 2
£?5.DD ?S.DDg
1.DDD—:
\.\ 50.00 —+50.00
I:I.1EIEIEI—::—EI.1EIDEI
{ Increasing correction at higher frequencies 25.00-1-25.00
0,01 000 - Eee— ——— . ———— . — —a 0
0.1000 1.000 10.00 100.0 1000

ang. frequency (radis)
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; Rheology Advantage Instrument Control AR - [Z25mm ETC aluminium plate.argeom]

File Edit Instrument Geometry Procedure Motes Experiment  Options Wizard Help %

0= & & MR 7N

i AR2000 L 25mm ETC slumirium plate %= TTS procedure FP%TdaéTTTTSs-nnngu] PDMS-TTS-00020.13
41 Description ] Dimensions ~ Settings lFactu:urs ]

.::r Calibration

r '

Geometry inertia (micro M.m, 2] 2.230 Zalibrate

; _ Golbrate |
1] Compliance (rad(M.m) 3.130E-3 Callbratlon Of Gap
cc—_ll:, (zap temperature compensation (micko mf=C) |0 |~ Enable correction
- temperature

i i 26500 1

13 Backoff distance {micro m) CO m p e n Satl O n

o Approximate sample wolume (il 049

1

L.

i

For Help, press Fl @ 42:51:05 ML
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File Edit Instrument Geometry

Procedure  Motes Experiment  Options  izard Help

=18] ]

D@H|@|§5EE|N|EE|?¥? lﬂ-x-\/

i ARZ2000

_I_ 25mm ETC aluminium plate %E TTS procedure E.:'%TEE:TTTTSS-DDDED]

]
e I FOMS-TT5-00020.r5]

Calibrate gap temperature compensation il
Start termperature [*C) 50
End temperature [*C] 150
Ramp rate [*C/min) 5
< Back Mest » Cancel |

41 Description I Dimensions ~ Settings |Factu:urs |
i

. Calibration

r o

Geometry inertia (micro

r

1] Compliance (rad/M.m)
E Gap temperature comps
TTo
o Backoff distance {micro
13

Approximate sample wolf

6 pp p

iz

1=

S

w

1

1

L

i

For Help, press Fl

Calibration of Gap temperature compensation
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D@H|@|§5EE|N|EE|?¥? lﬂ-x-\/

_I_ 28mm ETC aluminium plate :EE TT5 procedure

E POMS-TTS
[FOAS-TTS-00030)

]
e I FOMS-TT5-00020.r5]

i ARZ2000
41 Description I Dimensions ~ Settings
i
. Calibration
r o
Geometry inertia (micro M.m, 52
r
1] Compliance (rad(M.m)
E Gap temperature compensation
TTo
o Backoff distance {micro m)
13
o Approximate sample wolume (il
iz
1=
S
w
1
1
L
i

Calibration

Bbout to calibrate the gap temperature compenzation

able ko rakate freely.
Prezs Mext o start calibrating.

Calibration will take about 25 minutes after the gap is zeroed

Fleaze ensure the geametry iz attached zecurely and that the spindle[%

Use the buttons to position the head if necessary o

h 4

< Back

Mt »

Cancel |

For Help, press Fl

- Calibration of Gap temperature compensation
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i AR2000 £ 26mm ETC aluminium plate %E TTS procedure E.:'%THSE:TTTTSS-DDDED] POMS-TTS-00020.rsl
4 | Description | Dimensions  5¢ Gap temperature compensation calibration - cal
.::r Calibration o
i Geometry inertia (micro M E thl:uratmg
1] Compliance (rad(M.m)
E Gap kemperature compeng _ Timne left 0:03:17
TTa

Backoff distance {micro m]

Approximate sample wolu

Calibratian will take about 25 minutes

| =rEE4 ) HH| X &

< Back et »

- Calibration of Gap temperature compensation

For Help, press Fl
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—— a []
i AR 2000 | 25mm ETC slumirium plate AZZ TTS procedure E T e b I POMS-TT5-00020.5!
41 Description I Dimensions ~ Settings |Factu:urs |
'::r Calibration Gap temperature compensation calibration 1:1:|nnu::E 7| =]
i Geometry inertia (micro M.m, 2]
¥ MHew Walue Prewvious Y alue
1 g e (el Gap temperature compenzation [micro mdC] 25 0
C"-P zap temperature compensation (micko o = . 099935
Earession .
TTo %

Backoff distance {micro m)

Approximate sample wolume (il

| =rEE4 ) HH| X &

Cancel

% Back

-

(¢

- Calibration of Gap temperature compensation

For Help, press Fl



Calibrations

>

R/
0’0

» Not really a calibration but should be done
regularly
<+ Mapping
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i ARZ000

_I_ 2amm ETC aluminium plate

r— TT5 procedure
f—

E POMS-TTS
[FOAS-TTS-00030)

]
e I FOMS-TT5-00020.r5]

I Parameter Actual Value Required Value Units
o |temperature 21.7 80.0 C
¥
¥ |torque 0.04 micro N.m
ﬂ shear stress 0.0121 0 Pa
o
o : : -0.07185 rad/s
Inskrument rokational mapping
1] -0.02440 Unknown 1is
i
— displacement -165.6750 rad
¥ strain -260.06
=
4 | normal force 8.895E-3 N
« | ¥iscosity -0.5209 Pa.s
I :
1,|93p 36803 36803 micro m
1.|sample compression... exponential
4 | gap monitor mode gap value
ov¥en fully open

Rotational Mapping

Perform rokational mapping of the instrurment

@|42:23:20

L |
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i ARZ000

£ 2

I Parameter Actua
o |temperature 21.7
¥
¥ |torque 0.04
ﬂ shear stress 0.012
: : -0.071
Inskrument rokational mapping
1] -0.024
b
— displacement - 765 ¢
¥ strain -260.
=
4 | normal force 8.8950
« | ¥iscosity -0.52(
I J
1,|93p 36803
1.|sample compression... expon
4 | gap monitor mode gapy
ov¥en fully o

Rotational mapping

—Lask mapping
Date: 10/&/2005 1:47:15 PM

Geomekry; B0mm Scrylic plake

1 Mapping sektings

EBearing rmapping tvype Iprecisin:un

Murnb F iterati =
urnber of iterations |2 _l;

=l

Mapping may take up to 5 minutes to complete,

Perform mapping | Zancel

]
POMS-TTS-00020.r:l

Perform rokational mapping of the instrurment

Rotational Mapping

@|42:23:20

L |



Mapping Types

‘f"? el | i "‘.":L-‘
A

; » Standard
- < Approx 1 min to complete
-« > Fast

< Approx 45 sec to complete

» Precision
< Takes about 2 min to complete

» Extended (AR 2000 only)
< Best low torque/velocity performance




Sla

=] Er_r‘:-“'
A -

L

- ¥
ulr
2!

Mapping lterations

Rotational mapping Bl

— Lask mapping

Crake: 106 2005 1:47: 15 PM

Geomekry: s0mm Ackylic plate

— Mapping setkings

Eearing rmapping type Iprecisiu:un ;I

Murnber of ikerati I =1
urnber of ikerations z =

Mapping may take up to § minutes to complete,

Perform mapping | Cancel I

» The more iterations the better to a point.
Improvement is reduced after 2 iterations.
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i AR2000 L e e o e AZZ TTS procedure E FI.:'%THISS-TTTTSS-DDDED] POMS-TTS-00020.15

— Rotational mapping s
i Parameter Actual 2=
o |temperature 21.7 ~ Last mapping

,:'-r, Dake: 10)af2005 1:47:15 P

oy ’mrque 0.04 Geomekry: &0mm Acrwvlic plake

. )

_‘J shear stress 0.0127|

—Mapping sekkings [‘:5
-0.0713 EBearing rmapping tvpe Iprecisinn ;I
-0.0244 _ .
Murmber of iterations I = _I;

— displacement -765.6]

| strain -260.04

1=

: normal force 8 895K Ferforming rotational mapping

« | ¥iscosity -0.520¢

1t

1,|93p 36803

1, sample compression... exXpons I

3 |gap monitor mode gap va Mapping may kake up o S minutes to complete,

— Ferform mapping I Cancel

ov¥en fully of

Rotational Mapping

Perfiorm rakational mapping of the instrurment g 42:23:20 [ | |
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i ARZ000

_I_ 2amm ETC aluminium plate

r— TT5 procedure
f—

E POMS-TTS
[FOAS-TTS-00030)

]
e I FOMS-TT5-00020.r5]

I Parameter Actual Value Required Value Units
o |temperature 21.7 80.0 C
¥
¥ |torque 0.04 micro N.m
ﬂ shear stress 0.0121 0 Pa
e When
lﬂlnstrumentrutatiunal mapping :gg;ljg Unknown :Efl:fﬁ mapplng |S
2% complete, you
— displacement -165.6750 rad
= P 60 06 are returned
i to the status
4 | normal force 8.895E-3 N page
« | ¥iscosity -0.5209 Pa.s
I :
1,|93p 36803 36803 micro m
1.|sample compression... exponential
4 | gap monitor mode gap value
ov¥en fully open

Perform rokational mapping of the instrurment

@|42:23:20 [ [mum |




Residual Torque Before & After Mapping

torque (micro N.m)

-0.50
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S
|
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Mapping
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displacement (rad)




System Verification

» Attach a 60 mm 2° cone (if available, if not
then use the largest cone available)

» Zero
» Load sample of certified standard ol

» Carry out a 2 min flow test over as wide a
range as possible

» Determine Newtonian viscosity. If it Is more
than 5% different from certified value repeat
the experiment. If the results are still in error

contact TA for advice




Sources of Error

» Over or underfilling of gap
< Ensure that you have a standard method of sample

loading
» Temperature error

<+ Verify the temperature against a certified digital
thermometer

» Gap Setting
< Ensure that the gap was correctly zeroed and that
the correct truncation is being used

Nz

- i
ez or e L

- b, |
= Tos
b -l W

L =
. .- -J



Maintenance

» Check air filter and regulators for proper
functioning

> If air must be turned off, then make sure that
the bearing lock is fastened prior to turning air
off

<+ NOTE: Do not rotate drive-shaft if air goes off

o
'.; » Confidence check: Cannon certified viscosity
2 standards
4 4o % 250024.001: Low viscosity standard oil
?" + 250024.002: High viscosity standard oll
p

YR

L)
e £
EUE -l

T



Check Air Filters

» Air supply should be clean and dry

» Check for moisture and contaminates at least
once a month




Manual & Help files in RA

» The online help manual is an excellent source
of information

< * pdf files, with information installation, operation
and some basic theory

» In the Rheology Advantage, Click on Help




Operators Manual

~an

Reprogramming the Serial Number

Anattempt to reprogram the serial number can bemade by following these steps.

1. SelectOptionsInstrumentTC
and click on the Service button
the dialog shown to the right is
displayed.

2. Select the Program button. The
dialog shown below is displayed.

sence %

[Firrrey & Updates
Salect Hris buithon bo updste e firmssre in the rstrument: Perform update. .. I
~ Dy best

Parf cern [t |
Encodar Inswrication

Eneadar Inssdiastion nesde i ba pacfaarrad whan kha Frmsasns b2 fieek
It el Eabe sbout o bour ba pun and CHURROT be canceled,

Flufvmnlml

= Brogram st sesp seeisl sgmber

[ 700

From the
AR-G2
manual

T Belaptar
WP it

Bt swep grovetry
Sevly Dinbes [1000 - 9500050

2|

3. Select the Smart swap geometry radio buttom. The
irstrument will attempt to read the existing serial
rmber and will return a value of 1000, if nothing can
beread.

4. Enter the serial number ofthe geometry {located on
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i AR Rheometer

I_Q.x &

[15 Shampoo

]
[G5 Shampoo frequency sweep +/[5| W5 Shampoo frequency sweep

_I_ 40mm aciylic plate P4 25C-00040. 53

Dzcillation procedure

Help Topics: Rheology Advantage Help ﬂﬂ
& Parameter Actual Value Re| Contents | index | Find | Video dlips |
temperature 250 25
4] Click a topic, and then click Dizplay. Or click another tab, such az Index.
i '['()rque -0.02 @ Opering, creating and saving information ﬂ
¥ |shear stress -1.910E-3 0 e samplehanding
@ Designing a test
-I-(J @ Rheometer operation
—_ ?G|GCIT}"’ 0.02498 @ Temperature control
&b [ shear rate 0.4995 Ur| [ Tips ticks
@ Reference information
TTD - @ Troubleshooting
10 dlsplacement -600.1990 @ CE Camphance and zafety infarmation
el strain -12004 Q[ll Rheology theory
M @ What ig theology?
SRAT| @ Floww tests
normal force 0.02100 2 ¢
- - reep tests
Tl¢ ?ISCDSIT}" 3.824 E_3 @ |:|E:|:1i||-5ltl:lr_',| e
@ Appendix =
% I
E gap 10714
A |sample compres___  linear Display [
——|gap monitor mode gap value
w
1r|oven fully open
1
L

For Help, press Fl

@|o:zzi05

D m [
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File Edit Bookmark Options Help

Help Topics Bach: Frint | £ | B

¥i|

4r]

O=cillatory tests

We learn at an eatly age that materisls may be gases, liquids of zolids. But thiz is an overzimplification. Many industrial materials show behaviour which iz nether completely
liquid nor completely solid, but iz someshere between the tvwo. Such materials are termed vizcoelastic. Typical examples are polymer solutions and melts, and particulste
dizperzions such az paints, inks, driling fluids, creams and lotions, and many types of foodstuffs.

It iz vizcoelasticity which iz responzible, at least in part, for the handling properties of these materialz, and it iz important that they should exhibit it inthe correct degree. Faor
example if & printing ink iz too elastic (solid) it will fail to enter the nip, whereas if it iz too liquid it will show poor dot definition. There are several ways of examining the
vizcoelastic propetties of materialz, but the commonest, and most versatile, isto use oscillatory rheology.

If & sinusaidal stress, o (force acting over an area), iz placed on a solid zample, a sinusoidal dizplacement (strain, ¥) will result which is in phase with the applied stress. The
mocduluz, or stiffneszs, of the material can be obtained by dividing the ampltude of the stress, al, by the amplitude of the strain, +0 (Figure 17

fR\ ﬁ ﬁ ﬁ F r Strelssﬂmplftude
_ U U v v w strain amnplitude

Figure 1 strain responze to & sinusoidally applied strezs for a solid material

If & sinusnidal stress iz applied to a Sqwid zample, the stress iz in phase with the rate of change of strain, and & phasze lag of 90° iz therefore introduced between the stress and
the strain (Figure 2.

stress

strain

%W\W W

Figure 2 strain responze to a sinusoidally applied stress for & lguid material

Lo

WEED

For Help, press F1 D|oizm3z [ [wum
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[15 Shampoo -
AR Bheometer I A0mm acrylic plate == Dszcillation procedure E [O5 Shampoo frequency sweep V" ggtﬁnhnanrgpmlfrequency SWEED
i i o “Er.00050] L= 25C-0004a. s

E Rheology Advantage Help ;IEIEI
Bach

I ame:

Help Topics Options

IDsciIIatiDn procedure :
Sample loading
Stepz
o Enzuring that the zample iz loaded correctly and the gap is propetly filled is probakly one of the most important aspects to consider
Canditioning Step in any rheclogical experiment.

Frequency sweep step

n You will find that you will becaome quite adept at juddging the right amount of zample to use depending wpan the geometry diameter
Post-Ezperiment Step

and gap zize. In zome cazes, you can calculate the exact volume or weight of sample needed. Howesver, care must be taken if you
intend using a pipette or syringe to deliver the correct amount. Samples that are delicately structured will be adversely affected by
the high shear-rate regime encourtered in syringes of pipettes.

If the gap i= not carrectly filed, cettain types of errar can occur. The magnitude of the errors will be entirely zample dependent, but
generally over filling is less of & problem than under filing. Such errors are called edge effects

If the gap is overfiled, there is the likelihood of
Inﬂﬂrre Qt zome of the excess sample migrating to =it on
top of the geometry. If, hovwever, the sample is
of lowy vizcosity this is not likely to happen the
errars are much reduced.
If the gap iz under filled, you are effectively
altering the diameter of the geometry. This wil
inevitably introduce large errars and you should
- - definitely avoid this situstion.

Incorrect

- - Loading the sample carrectly is a skill that you

weill learn with time. | iz advizahkle to zpend some
time initially zimgly loading and reloading a
zample. The correct loading iz vital to accurate
and meaningful resutts.

Correct v I

Motes

Rurorocy ADVINTIGE

TA Instrtuments

For Help, press F1 @|o1401 [ [wum

= FFE4P HR) X EZH|F=2 = ae
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Standard-size DIN ical P : New sample
‘ J e s SondsgsieDhtorconcsl 2= Upoun cerinen i B
& Parameter | Actual Value Required Value Units |
i temperature 0 Unknown ‘C
il torquo 0 clp Topics: Rheology Advantage Help IR
v |shear stress 0 0 Contents] Index | Find | Video clipsl
L S s :
—_— ?ElDCH}? 1 500E-6 Click a video, and then click Display, Or click another tab, such az [ndesx
@-I) shear rate 2178E-b Ur 0 Instrument startup and Shut-down
B Installing 2 measuing geometry
TT"‘ - B Loading and trimming samples
— | displacement 1241100
L) .
d| strain 1801.7
normal force -15.28
viscosity 0
E qap Unknown Ur
sample compres... normal force
4 | gap monitor mode none
- Rureorocy AbWNTIGE
oven fully open

At Display [ i || cancal
1
.
I}

For Help, press F1 | 21653 (MU |
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[15 Shampoo -
i AR Bheometer I A0mm acrylic plate == Ozcilation procedure E [O5 Shampoo frequency sweep V" ggtﬁnhnanrgpmlfrequency SWEED
= - 25C-00050] R B
Hame Test | Step termination .-’-‘-.dvanc:ed' Caontralled strainl Gereral I

IDsciIIatiDn procedure

Test type EQUENCY SWEED

Stepz

Conditioning Step
Frequency sweep step

] Post-Experiment Step Flyover HEIp button jj |1D.EID to |0.1000

Faints per decade ] o

Temperature ['C) |25.EI [ wiait

E guilibration time [hh:mm:zz] (00700

Motes Controlled Y ariable
“z. shain | |20000

= FFE4P HR) X EZH|F=2 = ae

TA Instruments

Display help for clicked on buttons, menus and windows g mi1:21 UM
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i AR Rheometer

_I_ d0mm acrylic plate

Help
N’? [ | _Q . B
[15 Shampoo
== Dszcillation procedure E [0S Shampoo frequency sweep
e 25C-00050)

T 85 Shampoo frequency sweep

L+ 25C-00040.ms]

I ame:

IDsciIIatiDn procedure

Stepz

Conditioning Step
Frequency sweep step
Post-Ezperiment Step

Motes

= FFE4P HR) X EZH|F=2 = ae

Select an object on which ko get Help

Test | Step termination .-’-‘-.dvanc:ed' Caontralled strainl Gereral I

Test type

Test gettings

I frequency [Hz) j |1 0.00
tode Log b
Fuoints per decade a =

=]

to {0.1000

Temperature [*C]

0w

E guilibration time [hh:mm:zz] (00700

IZ zhrain

~| |20000

"EDntrulled Y aniable

TA Instruments

@038

D m [



;' Rheology Advantage In

Rl
File Edit Instrument Geomebry  Procedure  Motes

Experiment

Help

=18] ]

Led 2 EEnm\VIKE 2 ew

I_Q.x &

i AR Rheometer

_I_ d0mm acrylic plate

== Dszcillation procedure

LY

[15 Shampoo
E [G5 Shampoo frequency sweep
2aC-00050]

T 85 Shampoo frequency sweep

L+ 25C-00040.ms]

I ame:

IDsciIIatiDn procedure

Stepz

Test |Step terminatin:nnl .-’-‘-.dvanc:ed' Caontralled strainl Gereral I

Conditioning Step
Frequency sweep step
Post-Ezperiment Step

Motes

= FFE4P HR) X EZH|F=2 = ae

For Help, press Fl

Test type IFrequenc_l,l TWEER 'ﬂ |

Oscillation procedure type
The followving test types are available:

Strain / Stress Sweep
Applies afixed frregquency

and increments the amplitude
ofthe strain or stress.

ﬁu,qvf\v

Freg. Sweep
Applies a fixed amplitude
and changes the frequency.

Temperature ramp

s P Applies a fixed frequency with a set
ff' 1Y \‘\ amplitude. Manitors viscoelastic
\ 7 properties as a function of
A L

time [ temperature.

Time { Temperature sweep

As per ramp | but applies a sequence
of discrete termperature steps rather
than a smooth ramp.

For more infarmation on an individual setting, click it (s it iz selected) and then press the F1 key




Do

» Ensure a clean dry air supply at a stable
pressure. Use a filter and dryer

» Check filter bowls for water & contaminants at
least monthly

» Replace the air-bearing clamp before turning
the air off

» Ensure air supply Is on before turning the
Instrument on

» Take advantage of the training opportunities
offered
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Don’t

» Operate instruments without air

» Touch the spindle without air being on — if air is
Inadvertently turned off make sure power is
turned off and wait till air turns back on before
placing clamp on or turning power back on

» Operate without a water supply if using the

i
= Peltier
i | |
ssu ~ Hesitate to contact us If you have any
Sk guestions
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