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TA Instruments ARES LLS1 Rheometer

RSC Standard Operating Procedure (SOP)
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Details: TA Instruments ARES LS1 Rheometer
Location: NRF 239 Room Phone: 352-273-2254
(NE corner)
Contact: Gary Scheiffele Alison Trachet
) gscheiffele@eng.ufl.edu aat425@ufl.edu

RSC Equipment Page | https://rsc.aux.eng.ufl.edu/ccb/tresoutrce.asp?id=105
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1.2 TESTING GEOMETRIES

8, 25, and 50 mm parallel plates

8 mm cone at 0.1 radian

25 mm and 50 mm cone at 0.04 radian

16.5 mm bob/17 mm cup
32 mm bob/34 mm cup

1.3 CAPABILITIES OF EQUIPMENT

Motor High Performance LS
Angular Velocity Range 2x10-6 - 200 rad/s
Strain Amplitude 5 prad - 500 mrad
Angular Frequency 10-5-200 rad/s
Transducer 1KFRTNI1

Torque Range 0.2 pN.m - 100 mN.m
Normal/Axial Force Range 0.002 - 20 N

Auto Gap Set Standard

Motor Bearings Jeweled Air

Bath -10 to 150 °C
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2. Safety & Prerequisites for Equipment Use

2.1 PERSONAL SAFETY

Do no touch the motor when it is moving.

Be careful when testing at temperatures other than ambient. The test setup can become very hot or cold. If possible, wait for
equipment to return to room temperature before touching tools.

Do not put your hands near the upper and lower tools when lowering the head.

2.2 PROCESS & EQUIPMENT SAFETY
Do not drop the upper and lower tools.
Do not drive the upper tool into the lower tool when lowering the stage/head.
NEVER unlock the transducer without the air on.
Avoid contamination of the instrument by having clean hands/gloves and cleaning up any spills.

The areas marked with the yellow and black tape are assumed contaminated with mercury. You will need to enter this area to
turn on the equipment. Before leaving the area, step on the sticky mat to clean your shoes.

2.3 FACILITY SAFETY

If hazardous waste disposal is required (liquids and solids), please notify RSC staff at rscinfo@mail.ufl.edu and wait for a
written reply BEFORE beginning your test.

2.4 PREREQUISITES FOR USE
User of the RSC facilities.
Up-to-date hazardous waste training.

Training by staff.

User will be responsible for lost or damaged equipment due to negligence. Negligence means not following the SOP, not
asking staff for assistance, intentionally damaging items, etc.

3. Sample Preparation

Typically, very little sample preparation is required. You may want to use a vortex mixer or other type of mixer before testing
to make sure your sample is well mixed.
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4. Procedure

**While the equipment has many testing options, this SOP only covers the shear rate sweep test in steady mode for a cone
and plate tool setup. If you would like to conduct additional testing, please ask.***

4.1 SET UP EQUIPMENT
4.1.1 Turn on air supply

Rotate the air supply lever 90 clockwise to turn on the air. You will see pressure gauge increase to 80 psi. If the regulator does
not read 80 psi, please contact staff.

Air supply off. No pressure reading on gauge. Air supply on. Pressure reading on gauge is 80 psi.

Make sure pressure is 80 psi.

Make sure there are no water droplets.
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Check the air pressures for the two components on the right side (assume you are facing the equipment). They should be 40
and 60 psi, respectively. The bottom gauge will read zero.

Should be 40 psi.

Should be 60 psi

==

4.1.2 Unlock the transducer
ek DOUBLE CHECK THAT AIR IS ON BEFORE UNLOCKING TRANSDUCER **¥*

When the transducer is locked, the pin will be pushed toward the front, and the rubber spacer will be at the front of the
equipment.
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Remove rubber spacer. Push pin to back of transducer. It should move relatively freely. If you are having trouble moving the

pin, please alert staff. Insert the rubber spacer between the back of the transducer and the pin.

Remove spacer

Push pin back

Pin pushed back.

Put back spacer. Transducer is now unlocked.
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4.1.3 Turn on instrument
Turn on the power switch on the lower right panel of the instrument.
\
Check the LCD screen. It should be on but will not be reading the temperature of the equipment.
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4.1.4 Insert PRT (thermometer)

The PRT reads the temperature of the bottom tool. It is used in the feedback loop to control the temperature of the
experiment. For this SOP, we are using the “PRT”. The “Couette PRT” is shorter and is used with the couette tools.

Couette PRT
extraction tool.

Slide the silver end of the PRT into the bottom of the tool. The top of the PRT is flexible so you can slightly bend it to avoid
damaging the air bearing. There is a keyed opening at the bottom of the PRT which aligns with the plug at the bottom. Once
the PRT is inserted, lightly rotate the PRT until the PRT clicks into place (it will drop down slightly).
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Inserting PRT taking care not to touch
the bearing.

PRT at bottom but not locked into
place

Lightly rotate the PRT to align the pins
and keyed opening.
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The LCD screen should now be reading room temperature.

Before PRT After PRT

4.1.5 Install lower tool

Remove lower tool from box. This is the 25-mm plate. Put tool over PRT and screw down.

Placing lower tool on motor. Before lower tool is screwed in.

Tighten lower tool by rotating Lower tool installed.
clockwise.
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4.2 INITIAL STEPS OF SOFTWARE SETUP

Log into TUMI. This will turn on the computer monitor.

Orchestrator
Manuals

TA
COrchestrator

This is the screen you will see after opening the software. The “Start” button should be green, and it will likely have a red
error bar along the bottom.

File Edit Vie Layout Control Tools Analysis TTS CurveFit  Utilities Window Help
R ANO O & =1 |s s s
== B 1] |
L &éﬂ Swronidi B & BERTET
NZ]dzuu-uum:TAOrcheztratchcument o |[= ][ =
Start

= = ||T Green means computeris connected to equipment

Circulator is off.

P el
W005: Girculator error. Temp control not possible-

= I — T D6 aM P
& % w-u W ooz
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4.2.2

Select Transducer 2
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The system has two transducers, one low and one high load. To avoid damaging the low-load transducer when inserting or
removing tools, we want to make sure Transducer 2 is selected.

Open Utilities = Service = Transducer

File Edit VYiew Layout Control Tools Analysis TT5  CurveFit | Utilities | Window Help

Select Transducer 2 from the dropdown menu if it is not already selected. Then click “Ok”.

k ANDO O O g =1 s 5 s

BEEYfBEBES rFrDNnHSG R

I:] [Pg2]4200-0010 : TA Orchestrator Document

Calibrate Instrument...
Instrument Setup...

View Calibration Information...
Load Calibration...

Option Key Management...

Units Format...

Instrument Online

Instrument Offline

Service P(

List Instrurment Warnings...

Set User Temperature Limit...
Set Tool Expansion Coefficient...
Set Material Density...

Change 5ample Geometry Information...

-

Set Transducer Characteristics [ 2 ﬂh,r
Tranzducer Selected
Tranzducer 2 3 4
Transducer Description ............... [20gFRT [1kgFRT [Test [
M axirum Targue .. locem] (200 [1000.0 [2000.0 (0.0
Mirirurn Torque ... [o-em] [0 004 1.0 (20 (0.0
Targue Calibration Walue ... 0[z1 054 10527 [>100.0 [}
Targue Compliance ... [724e-06  [F24e06 00 [}
Inertia Constant ... [9-erf][BE0.0 [BE0.0 [} [}
Phaze Adjust Constant [rad-s/rad] [ 1 Ge-05 [1.6=-05 (0.0 (0.0
b aimum Mormal Force ... (9] [2000.0 (20000 (20000 (0.0
Minimurn Mormal Force ... Iz 0 20 2D (0.0
Mormal Calibration Value ... 0[z106.4 [>106.4 [>108.3 (0.0
Narmal Compliance ... [um/kal [0 [} [} [}
Phaze Offset . [radl[oa [} [} [}
Mator Temp Reference ... W ['C]
kator Temp Gain .......cocooveeeveeeen W |
Compliance Gain ..o IW Il

HducerCal |
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PID Setup...
Mask Test Options...
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4.2.3

Set temperature control
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The temperature of the equipment can be controlled by the circulator temperature or by the tool temperature. The circulator
temperature will reach the desired temperature more quickly. The advised procedure is to use the “circulator temperature” to
reach the approximate temperature and then switch to “tool temperature” to more precisely control the temperature.

Open Utdlities = Service = Instrument configuration.

[ TA Or

File Edit View Layout Control Tools Analysis TT5 Curve Fit | Utilities | Window Help

Ak ANDO O S & = 1 | s s s
EEdHfRRESranHHR SR

|:] [Pg2]4200-0010 : TA Orchestrator Document

Calibrate Instrument...
Instrument Setup...

View Calibration Information...
Load Calibration...

Option Key Management...

Units Format...

Instrument Online

Instrument Offline

Service
List Instrument Warnings...

Set User Temperature Limit...

Set Tool Expansion Coefficient...

Set Material Density...

Change Sample Geometry Information...

=lE]

HID =y

Mask Test Options...

Check Instrument Address...
Upload Instrument Firmware...
Fent Manager...

Set Instrument Byte...

Instrument Configuration...

For now, select “Circulator Temperature” under temperature loop control. Then click “Ok”.

-
Setup Instrument Opticns

EE™)

Inztrument Testing Limits

Ingtrument Setup .o | T emperature Control ﬂ

Temperature Contiol ..o, | Bath [Inztument Controlled Orly.)

M amimurm TEmp. 1490 ['C]
Mirimum Temp. ..o 200 ['C]

Temperature Loop Control |Eirculator T emperature j

- To e
Termnp Calibration Table ... T Adustable

Ok Help

Cancel
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4.2.4 Set test temperature

The testing temperatures possible range from -10°C to 150°C. To set the test temperature and start equilibrating the system,
open Control = Set Test Conditions.

SFTA

File Edit WView Layout | Control | Tools Analysis TT5 Curve Fit

R R R=1= Edit / Start Test...

e

B = E| X End Test / Reset
i D - Hold
- [Pg2] Toggle AutoSave —
End Zone

ontrol Panel...

Set End of Test Conditions...

Motor Mode: Dynamic
v Motor Mode: Steady

Gap Control Panel...

Put in your test temperature and click “Ok”.

- -
Set Test Conditions Form @g

Change Test Parameters
Temperature ................. |m [[C] Max=140.0°C Min=-20.0°C

AutaT enzion Sensitivity ||:|_|:| [a]
e | [ e

4.3 TURN ON CIRCULATOR

Flip the power switch to on and then push the control I/O if it is not already lit. The control and heating lights should now
be on.

Power off. Power on and I/O off. Push teal button. Power and I/O on.
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4.4 INSERT THE UPPER TOOL

The upper tool is held in place with two thumbscrews on the side of the tool head. (Circled in blue)

While supporting the upper tool (hold onto the shaft), carefully insert the upper tool into the head of the machine. Tty to
keep the normal load and torque as close to zero as possible.
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After inserting the upper tool, evenly tighten the thumbscrews to hold onto the upper tool. Continue to hold onto tool shaft
to prevent the upper tool from dropping.

Upper tool inserted and thumbscrews

Thumbscrews tightened unevenly Thumbscrews tightened evenly
loosened

Let the system temperature stabilize and then continue.

4.5 ZERO THE FIXTURE

Before starting a test, we need to tell the equipment what the expected gap should be and zero the fixture.

Open Control = Gap Control Panel
File Edit Wiew Layout I Control | Tools  Analysis TT5  Curve Fit
Edit / Start Test...

End Test / Reset
Hold

- Toggle AutoSave

End fone

Toggle Steady Measure
Set Test Conditions...
Instrurnent Contral Panel...

Set End of Test Conditions...

v Motor Mode: Dynamic
Motor Mode: Steady

Gap Control Panel...
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After installing the upper tool, we now have a normal force reading and a small torque reading (circled in blue). We want to
zero both so that we can measure relative normal force and torque.

rGapﬂnstm nt GRgiP! -_— §1
4LE¢ S
(—Turque [gmem] ,-| Force [gm] - Gap [mm]
05 B35 | 0.000
TRCEEEENY CEEIII OfitFoce™o | || getoTop | [2am o]
Offzet Torque To Femove Zero
Zemo Offzet r~Gap Command Status
Remove Zero ConpatdedlBepiin] 0.046 Tum Motar On

{

Offset

r~ Motor Pogition Offeet [% F.5.]—

-0.00% =

Max allowed Force [gm] I 50

Set Gap | Zerio Fixture |

Reset Overload |

Advanced... Help

Exit

Click “Offset Torque to Zero”.

-
Gap/Instrument Control

Torque [gnrem]

totor Position Offset [% F.5.]—

0.00% =%

Click “Offset Force to Zero”

~Force [gm]—————

I B3E
Offset Fores T
(o)

Remaove Zern
Dffset

Advanced

Help
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Zelo
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Offset
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i~ Motar Position Offset [% F.5.]—

I 0.00% 3:

r— Force [gm]

—_—
Offset Force To
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Remave Zern
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0.4 P

Advanced. Help

Updated: Oct. 19, 2023 (AAT)
Vetted: Mo/Date/Year (Initials)



Rheometer SOP
Page 19 of 33

Put in the gap you plan to use. For the 25-mm cone-and-plate fixture, we’re using 0.046 mm. The “Max allowed Force (gm)”
should always be 50. The fixture figures out the zero point when it reads 50 grams. This is a small value and will not damage

the tools.
— Gap [mm]
| 0.000
Sendto Top | Zemlndicatorl

— Gap Command
nim] I

Max allowed Force [gm]

Commanded G

SetGap | Zero Fisture |

1 Exxit

Gap [mm]
| 0000
Sendto Top | Zerolndicatorl

Gap Command————————————

Eomrﬂed Wm].l 0.046
Maw allowed F 50
ax allowed Force [gm] IT"

-_— . -
Set Gap | Zefo Fixturel

Exit

After entering the gap value and checking the maximum force allowed, use the stage controls on the equipment (circled in

gold) to lower the head.

Ares Rheometer SOP_2023.docx

Pushing the single arrow down button
moves the head down very slowly.

Pushing both the single and double
arrow buttons at the same time will

increase the speed of the head. Be
careful when getting close to the lower
tool.
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Bring the bottom of the upper tool down to about 1 mm above the lower tool. Note that the Gap reading has changed from
0 to -55.324. Click “Zero Fixture”. The head will continue to move down and will identify the zero point (upper and lower
tools barely touching). After zeroing, the head will move to the commanded gap.

Gap [mm

EE. 3;2_4 _ 4

"Gap [ror]
I- tue

Zero Indicator Send to Top | Zerolndicatorl

Sendta Top

Gap Command———————————

Cammanded Gap [mm] I 0.046
I ax allowed Force [gm] I [}

Set Gap

—Gap Command————

Commanded Gap [mm] I 0046
Max allowed Force [gm] IT

Set Gap | Zero Fisture: |

E it

Click “Send to Top” or use the top two red buttons to raise the head to load your sample. Note the change in gap as the head
moves up (circled in blue). There is an option to abort the process (circled in green).

(S

— Gap [mm] — Gap [mm]
0.04E 3.260 IJ 57.237 N
\ l -~ -
—-_—
Sendta Top Zero Indicatorl Sendto Top I Zern Indicatorl Sendto Top | Zemn Indicatorl
Gap Command——— — Gap Command Statu —Gap Command—————————————

Commanded Gap [mm] I 0.048 I Commanded Gap [rmm] 0.045 Tuin Mator On I Commanded Gap [rmm] I 0.045
tax allowed Force [gm] I 50 Max sllowed Force [gm] | 50 M allowed Foree [gm] I 50

Zero Fisture | L | SetGap | Zero Fisture |
ttion... ( Abart |‘

a Exit 5 Ezit | 3 Evit

Set Gap | Zera Fisture | Set Gap

/
\
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After the head has reached the top, click “Turn Motor On.” Exit the gap control panel by clicking “Exit”.
e

— Gap [mm]

| sn2

Sendto Top | Zerolndicatorl

—Gap Command—————
Commanded Gap [mm] I 0.04E

Max allowed Force [gm] I 50

Set Gap | Zero Fisture |

Toggle between steady and dynamic motor modes by clicking Control = Motor Mode: Steady. Make sure you turn the motor
back on after choosing the mode. It should not vibrate this time.

File Edit View Layout | Control | Tools Analysis TTS Curve Fit File Edit View Layout | Control | Tools Analysis TTS  Curve Fit
K ANDO|lD Edit / Start Test... K AN O D Edit / Start Test...
ER=E=1P? End Test / Reset =" End Test / Reset ?
Held Hold
P [Pg2]
- D (Pg2] Toggle AutoSave - D 92 Toggle AutoSave
End Zone End Zone
Toggle Steady Measure — Toggle Steady Measure
Set Test Conditions... i Set Test Conditions... |
Instrurnent Centrol Panel... Instrument Control Panel...
Set End of Test Conditions... Set End of Test Conditions...
" amidotombdo desBiinargic
‘ v Motor Mode: Steady )
o o
I
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4.6 SETUP TEST

To input your desired test parameters, go to Control=> Edit/Start Test.

File Edit Wiew Layout Tools  Analysis TTS Curve Fit
kR ANDO D Edit / Start Test... |
B = H | J{; End Test / Reset g‘

Hold

P
D [Po2] Toggle AutoSave -

End Zone

Toggle Steady Measure
Set Test Conditions...
Instrument Control Panel...

Set End of Test Conditions...

Motor Mode: Dynamic
¥ Motor Mode: Steady

Gap Control Panel...
I

r ™
Edit / Start Instrument Test m

— E=periment

Title: ITraining Savebs I
Folder: IE:\T.&'\T!—'« OrchestratarUsers ;I Edit Motes |

Operatar; I-"—‘*dminiSUatDl [ AutoSave Experiment at end of test

Test
Mokes:

— Sample Geometry

¥ Predefined Geometriss " Stored Geometies Browse |

Geametry: I[CnneF‘Iate] Cone and Plate Geametry j Edit Geometryl
— Test Setup

* Predefined Test Setups " Stored Test Setups Browse |

Test Setup: I[F| ateSweep] Steady Rate Sweep Test j Edit Test |

Test Tupe: 7 Strain-Controlled " Shess-Contralled

Measurement Type: Diynamic * Steady " Transient

Beain Test | Help | E xit |

Navigate to your folder and then put in the title of your experiment.

E xperiment
’VT itle: I Save bz | ‘
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Choose sample geometry by click on the drop down arrow. For this SOP, we will be using the 25-mm cone and plate.

Sample Geometry

* Predefined Geometies (" Stored Geometries Browze

Geometny: j Edit Gearmnetry
Test Setup - . > 4

[Tarz Rect] T arzion Rectangular Geomety Browse

[Couette ] Couette Geomety E _
Test Setup: [Cori Cylr] ConiCylinder Geometry Edit Test

[Fiber ] Found Fiber Tenzion Geometiy n

[ThinFilrn ] Thin Filmn Tenzion Geormetmy

[Special ] Special Geometry Geometry -

Click “Edit Geometry” to change the cone and plate parameters.

* Predefined Geometries (" Stored Geometries Browse
Geometny: [ConePlate] Cone and Plate Geometry j "

Sample Geometrny

Put in 25 mm for the diameter and 0.04 radians for the cone angle (this is included in the storage box of the upper tool). You
can leave the “Read Test Fixture Gap” checked- we have already set the gap to be 0.046 mm. Click “Ok”.

Cone and Plate Geometry @Iﬂ_hJ

Diameter ... 251 [riirn]
Cone Angle ... 0.04 [radiansz]
Gap .o 0.046 [riirn]

v Read Test Fidture Gap
Read gap at start of test

Minimum S ample Volume iz 0163712 [one]

Tool Senal Num {41

O ptionz | Save fg | Cancel
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Choose the test you’ll be using. For this SOP, we’ll be using the “Steady Rate Sweep Test”. The “Measurement Type” should
be selected as “Steady”.

Ld ™
Edit / Start Instrument Test m

 E xperiment

Title: ITraining Save bz |
Folder: IE:\TA'\T.L‘-. OrchestratoriU sert LI Edit Hotes |

Operatar; I.t'-‘«drninistratnr [ AutoSave Experiment at end of test

Test
MHotes:

—~ Sample Geometry

@ Predefined Geometries " Stored Geometries Browse |

Geaometry: [ConePlate] Caone and Plate Geometry j E dit Genmetryl
— Test Setup

' Predefined Test Setups ™ Stored Test Setups Browse |

Test Setup: [R ateSweep] Steady Rate Sweep Test j Edit Test |

[SinglStdy] Steady Single Point Test
[RateSwesp] Steady Fat

Mezzuremnent Type: € Dynamic {+ Steady Y ¢ Transient

Help | Esit |

Click “Edit Test”.

— Test Setup

i Predefined Test Setups i Stared Test Setups Browse |
Test Setup: [RateSweep] Steady Rate Sweep Test j @’

Test Type: & Strain-Controlled ™ Skress-Controlled

Measurement Type: Dynamic & Steady 7 Transient
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Change test parameters as desired. For this SOP, we’ll be using the parameters in the screenshot below.

i Bl
Steady Rate Sweep Test m

Temnperature |25_4 [[C]Max=140.0°C Min=-20.0°C

Sweep Mode ... Iy Laog i~ Dizcrete
Initial Rate ... ||:|_-| [1/5] Max=5000.000 Min=5.00e-05

Final Rate ............ m_ [1/5]

Paintz Per Decade |5 [] M ax=500

Data Collection Mode ... i Time Bazed( Manual

Delay Before Measure ... |-| [2]
Meazurement Time ... |;-' [=]

Direchion o {* Clockwize " Counterclockwize

Directions Per Meazurement (¢ Onet™ Two

Optiong: Delay: OfF

Ok Optiohg End of Test Save Az Help Cancel

If you would like to add a delay before the test begins, click “Options”.

Optiong: Delay: OfF |

Ok | @' End of Test Save bs Help Cancel |

If you check the box for “Delay Before Test”, it gives you the options to delay the test based on a time delay or when the
equipment reaches the testing temperature. Click “Ok” to return to the test parameters.

r —— N
Steady Rate Sweep Test m

Optionz ¢&  Delay Before Test
= Analog Data lnput

< [T Delay Betare Test )

Test Delay OFF

{ v Autornatically start test when on Temperature

Ok | Help Cancel
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Click “Ok” to close the Test Setup box. We still need to load the sample, so we are not ready to start the test yet. Click
“Exit”.

r Bl
Edit / Start Instrument Test m

— Experiment

Title: ITraining Saveds I
el IC:\TA'\T.& DOrchestrataryUsers j Edit Motes |

Operatar; I.&dministrator [ &utoSave Experiment at end of best

Test
Motes:

— Sample Geometm

% Predefined Geometries " Stored Geometries Browse |
GEeamety: I[EDneF’Iate] Cone and Plate Geamety j Edit Geometr_l,ll
— Test Setup
* Predefined Test Setups " Stored Test Setups Browsze |
Test Setup: I[F| ateSweep) Steady Rate Sweep Test j Edit Test |
Test Type: ¢ Shain-Controlled 7 Shess-Controlled

Measurement Type: Diynamic & Steady  © Transient

Begin Test | Help | E xit |

4.7 LOAD SAMPLE

Using a pipette ot spatula or other tool, place your sample on the top of the lower tool. The sample volume required for this
geometry is 0.17 ml. In order to ensure the sample reaches the edge of the tools, more sample is added then required and then
wiped away.

4.7.1 Set gap
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Go back to Control =2 Gap Control Panel.

[ Control | Tools Analysis TTS CurveFit
Edit / Start Test...
End Test / Reset
Hold

Toggle AutoSave

End Zone

Toggle Steady Measure
Set Test Conditions...
Instrument Centrol Panel...

Set End of Test Conditions...

Motor Mode: Dynamic
dy
Gap Control Panel...

Click “Set Gap.” The head will move down to the specified gap.

- -
Gap/Instrument Control g

—Taorque [gmcm]———— Fomelgm]————————— [~ Gap[mm]

T B =
|||||||||||||||||||||‘ Offset Force To

= Sendta Top | Zernlndicaturl
B0

Offzet Torque To ---- Remove Zero
=[] — Offzet Gap Command — Status
Remove Zera — C cumnee 26 Ly i) I 0.048 Turn kataor Or
Dl — Max allowed Force [gm] I B0
~Motar Pasition Offset [ FS]— | — o — : Reset Overload
Set Gap ) Zero Fisture | | T

I -0.00% 3:
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Using a paper towel, clean up excess sample (see arrows). Ideally, your sample will be perpendicular to the edge of the upper
and lower tools (see schematic). Note: If your sample contains hazardous materials, the paper towels and pipette will need to
be disposed of as hazardous waste.

Upper cone
Sample
reaching
edge of Lower plate
fools

4.8 RUN TEST

Go back to Control = Edit/Start Test. Then click “Begin Test”. Alternatively, you can click the green “Start” button on the
left side of the screen.

- -
Edit / Start Instrument Test m

— Experiment

Title: ITlaining Save Ag |
Falder: IC:\TA'\TA Orchestrataryser LI Edit Motes |

Operatar: I.&dministrator [ AutoSave Experiment at end of kest

Test
Mates:

— Sample Geometry

&+ Predefined Geometies  Stored Geometries Browse | E
Geametry: [CanePlate] Cone and Plate Geamety - Edit Geometr_l,ll - - -
! = File Edit Wiew
— Test Setup
* Predefined Test Setups " Stored Test Setups Browse | | h A \"'-..
Test Setup: FateS Steady Rate 5 Test - Ed'tTtl 3 7| H
est Setup I[ ateSweep] eady Rate Sweep Tesl J it Tes E % E d
Test Type: & Strain-Contraolled " Stress-Controlled
Measurement Type: Dynamic * Steady  © Transient
Beaqin Test Help | Exit |
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You will start to see data points appear in the plot. In addition, the green start button is now a red “Stop” button. Clicking
Stop will interrupt the test.

File Edit View Layout Control Tools Analysis TTS CurveFit  Utilities Window Help
Kk ANDO O &= t|s s [s
EEEERES e O EHFEErRBERTET?

= ~.|:| [Pgl]: TA Orchestrater Document. TAD [el=]s= ”
<- J "] [Pg414200-0010 : Training (2) =]
Training
10 107
o
o] o
107 = o ° L[ R
— ] R =
o ) 2P
22 % K X X X F % 8 ox ® 3 %
= b4
10! . 10°
. -
* * & 3
a5 H + =
=2 =4 N
@ P . *
10° - 10"
. =4 .
W — 3 +
=a b4 .
= 4 * .
107 - 0=
.
*
10° 107
107" 10’ 10 10°
Rate [5-1]
4.8.1 Save data

After the test is complete, go to File>Save As and save your data as a TA Orchestrator 7 Data ((TAD) file. This is a
proprietary file type and will only open in Orchestrator.

== - - B
" Save As [ﬂ
- -
Savein: | ) User j I‘j‘ '
MName ’ Date modified Type ol
<7| m 3
e [E5E5
Save as type: |TA Orchestrator 7 Data (*. TAD) j Cancel
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5. Processing, Exporting, and Copying Data

5.1.1 Change plot layout

There are several data processing options in the Orchestrator software. If you’d like to add or remove variables shown on the
plot, go to Layout = Column Organizer. Click “Add” or “Remove” if you don’t want to display a patticular variable. Click
“OK” after you’re happy with the variables.

r N
SpreadsheetColumnsOrganizer ¢ 8 & & % » # @
[Layout| Control Tools Analysis  TTS i
Plot Layout... 3 T (2

el Experiment Tvpe:  RateSweep

Save Layout as Default
W ariables Column Order

N (A) time

Load et Variables... MormalForce EE; 1"I[: )
C . > ] T(t
Col 0
olumn Urganizer %?HEKT_ s [E} ?jrque
Build Axis Legend... OCK1Ime i Emi

Parameters & Indicators

i)

ke

KXducerRng
Build Overlay Legend... Blank Column
<-- Remove

Toolbars... 3
Change Spreadsheet Font... =
Change Plot Colors...

Cancel

5.1.2 Viewing data as a spreadsheet

If you'd like to see your data in spreadsheet form, go to View =>Spread Sheet.

] [Pg414200-0010 : Training (=N Ech=
A B T D E F G F
time n (t) Torgue Temp
5 Pa-s Pa g-cm °C
View | Layout Control Tooel|[1 | 37 0.98338 0.09834 0.00410 24,89
2 | 53 0.95548 0.15143 0.00632 2491
v Toolbar 3 | 70 0.94562 023753 0.00991 2493
| v Test Parameters 4 | 86 0.92989 0.37020 0.01544 2494
5 | 103 0.93248 0.58835 0.02454 2495
v Status Bar 6 | 119 0.91934 0.91934 0.03835 2495
B [ 7 | 132 0.91220 144573 0.06031 24.96
g | 148 0.90424 227134 0.09474 24.97
9 [ 162 0.91054 3.62493 0.15121 2497
v Plot 10 | 179 0.89922 5.67369 0.23666 2498
Spread Sheet 11 | 195 0.89635 8.96349 0.37389 2499
12 | 208 0.89475 14.1808 0.59152 2499
View Test Setup 13 | 226 0.89589 225037 0.93869 24.99
14 | 243 0.89244 35.5287 1.48200 24.99
View RheoChart 15 | 260 0.88746 559951 2.33570 2498
View RheoCorr 16 | 277 0.88166 88.1663 3.67765 2499
17
18
19
20
4 n 3
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5.1.3 Saving data as a .txt file
Go to File 2 Export. Choose ASCII as the “Save as type”.
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-

) Save As

[File Edit View Layout Control Tools £ Name

MNew Page

Open...

Claose

Save Ctrl+S
Save As...

Save All

Export...

Print... Ctrl+P

Print Preview

Print Setup...
Print/Plot Header/Footers

1 Training

x| - B e B

Date modified

2 Training (2] <

L

Type

3 Training (2) File: name: |

4 CATAN. \Training (2)

Save as type: IHAD Fil= {*.RAD)

Exit

RAD File (".RAD)

Multi RAD File (* RAD

Enhanced Metafile
THT)

Lotus PRN [*.F

Open the text file to make sure you have all the data needed to analyze later.

-
_| training text - Notepad

File Edit Format View Help
Time h T(t) Torque Temp
s Pa-s Pa g-cm i
37 0.98338 0.09834 0.00410 24.89
53 0.95548 0.15143 0.00632 24.91
70 0.94562 0.23753 0.00991 24.93
86 0.92989 0,37020 0.01544 24,94
1032 0.93248 0.58835 0.02454 24.95
119 0.91934 0.91934 0.03835 24.95
132 0.91220 1.44573 0.06031 24,96
148 0.90424 2.27134 0.09474 2497
162 0.91054 3.62493 0.15121 24.97
§179 0.89922 5.67369 0.23666 24.98
195 0.89635 E.96349 0.37389 24.99
fl208 0.89475 14,1808 0, 59152 24.99
226 0.B89589 22.5037 0.93869 24.99
243 0.89244 35,5287 1.48200 24.99
fl 260 0,88746 55,9951 2,33570 24,98
|2?? 0.88166 EE.1663 3.67765 24.99
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6. Equipment Shutdown

Send head to top using the top two red arrow buttons or in the gap control panel.

Turn off motor by opening Control = Instrument Control Panel.

il B
Control | Tools  Analysis TTS  Curve Fil InstrumentControlPanel 4 & & & & & & & m

Edit / Start Test... ) )

Ervironmental Control Settings
End Test / Reset T t | [‘C]Max=1400C Min=-20.0°C

ermperature ... an=140, in=-20.

Hold P 25.4
Toggle AutoSave Temperature Control ... IBath [Instrument Contralled Orly.] ;I

End Zone
Toggle Steady Measure
Set Test Conditions...

Instrurment Control Panel...

Set End of Test Conditions...
kdatar Contral Settings

Motor Mode: [
otor Mode: Dynamic @Dtnr R i
v Motor Mode: Steady
Gap Control Panel... Ok | Help | Cancel |
b = i

If working at any temperature other than ambient, return to “Set Test Conditions” and change temperature back to 25°C.
Wait until equipment reaches ambient temperature before proceeding.

“ITA Orchestra
File Edit View Layout |Control | Tools Analysis TTS Curve Fit
Kk ANDO|D Edit / Start Test...
e nl & End Test/ Reset

- -
ltpg2) Hold Set Test Conditions Form m

| el

- Toggle AutoSave
Change Test Parameters

End Zone

Termperature ... |m [*C] Max=140.0°C Min=-20.0°C

AutoT enzion Sensitivity ID_D [a]
ontrol Panel...
Ok I Help | Cahzel

Set End of Test Conditions...

L -
Meotor Mede: Dynamic
¥ Motor Mode: Steady
Gap Control Panel...
I
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Make sure Transducer 2 is selected and then remove upper tool. Be careful to support the upper tool when removing it.

Set Transducer Characteristics &Ié]
Transducer Selected ...
Tranzducer 3 4
Transducer Description ... .
R ANDOD OOCO&@#eat s s s Calibrate Instrument... ] . [203 FAT [TkaFAT [Test |
LR ER L L E E s Instment Setlpe arimum Torque ............... [ cm]|20_g {10000 |2000.0 oo
View Calib Inf e Hinimum Tarque o,
] [Pg2}4200-0010 : TA Orchestrator Document e =& ? (5] [N 1.0 |20 oo
_ Load Calibration Torque Calibration Value ............ [ [27.054 0527 [z1000 [oo
Option Key Management... .
AT Tarque Compliance ... [7 24006 724208 00 [aa
Inertia Constant '
v Instrument Online et benstan la.el[g60.0 |660.0 0.0 [
Instrument Offline Phase Adjust Constant [rad +/rad] [T 6205 [168e05  [00 [oa
e T Mavimnurn Normal Force ... ...... [a] [2000.0 [z000.0 [z000.0 [oo
List Instrument Warr Hirimum Mormal Force lal[z.0 |20 |20 Joo
Setlie I smpaaixe N Py Noimal Calibration Value ........... [1[2106.4 [2106.4 [21083 [oo
Set Tool Expansion Coefficient... Mask Test Options...
Set Material Density... Check Instrument Address... lemalCopaianceRRinaal0.0 0.0 0.0 0.0
try ation Upload Instrument Firmware... Phase Offset Irad] 0.0 [oa [ [
Font Manager... tdotar Temp Reference .............. [26.2 ['C]
Set Instrument Byte
- ' Motor Temp Gain ..o [3. 0688 ]
Compliance Gain 1.0816 1]
Ok I HucerCal | Help Cancel

Remove lower tool.

Remove the PRT and put back in box.
Close orchestrator.

Turn off the circulator.

Turn off instrument power.

Clean and dry tools. The tools can be cleaned with soap and water or ethanol. Rinse with DI water and then use the nitrogen
line to dry. Once the tools are dry, put them back in the boxes and put the boxes away.

Lock the transducer. Remove the spacer and push the pin toward the front of the instrument. Reinsert the spacer.

Turn off air supply.

7. Waste Disposal

If using samples that do not require hazardous waste disposal, please clean up area and put all waste in trashcans. If hazardous
waste disposal is required (liquids and solids), please notify RSC staff at rscinfo@mail.ufl.edu and wait for a written reply
BEFORE beginning your test.

8. References

1. Ares Manual
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