SDT Standard Operating Procedure [Updated July 17, 2019]

Discovery SDT 650

Location of Machine: Advanced Composites Lab, IGRM 1308A

Location of SOP and Machine Operating & Safety Manual: Composites Lab website under
resources; Composites Lab TRACS site; and Hardcopy near machine.

Emergency Contact:
e Call911
e Call EHS & Risk Management at 512-245-3616

o Call Head Lab Technician, Dr. Ray Cook (office 512-245-2050)
e Call Dr. Jitendra S Tate (office 512-245-4872)

Before using this machine:

e You must have permission from Dr. Tate.

e You must have received formal training from technician or, trained research student
(designated by Dr. Tate) related to machine safety and operation.

e You must read and understand SOP and Machine Operating & Safety Manual.

e You must use this machine under direct supervision of Dr. Tate or, Dr. Cook or, trained
research student (designated by Dr. Tate).

e You must have signed “Lab Rules” document with Dr. Tate. This document must be
signed every semester fall, spring, and summer (as applicable).

e If you do NOT follow above instructions you will be held responsible for your own safety
and damages.

Safety Precautions:

Protective Equipment: Prior to performing this procedure, the following personal protective
equipment must be obtained and ready for use: Gloves, Safety Goggles, and Lab Coat.

Important Safequards:

1. Make sure to open or close the furnace only after equipment is online (connected to the
system).

2. Always TARE the equipment before loading the sample. Never TARE the equipment
after loading the sample

3. Never load sample with the pan still on the cantilever beam.

4. Always turn on the compressed air and nitrogen supply before starting the experiment
and turn them off after the experiment.
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General information

The SDT 650 helps in studying the change in transitions of a polymer under conditions of
controlled temperature, time, and atmosphere. In our lab we use SDT 650 with dual horizontal
beam design for superior heat flow and weight measurements. SDT 650
uses TRIOS software for instrument control, data analysis and reporting. It is a high
performance, ease-of-use device that is reliable and can be used in a wide variety of
applications, including:

e Glass transition temperature

e Heat capacity

e Weight Loss

e Crystallization transition temperature
e Melt transition temperature

e Stress Relaxation Analysis

Specifications:

Temperature Range (max): Ambient to 1500°C
Temperature Precision: +0.5°C

Heating rate (linear): 0.1 to 100°C/min
Calorimetric Accuracy/ Precision:  +/- 2%

Heat capacity accuracy: +/- 5%

Sample weight accuracy: 200 mg

Weighing accuracy: +/-0.5%

Weighing Precision: +/-0.1%

Vacuum: 50 uTorr
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Standard Operating Procedure:

1. Locate the TRIOS icon on the desktop and click on it to get the following

screen. ) .
) Instrument View lul

Connect to Instrument
' I
0650-0303
@Manufacturing Test L
[ Comect || Add |[ Cancel |

2. Select the connect option to link the SDT 650 equipment with the TRIOS software.
Clicking on the connect button will get you to the following screen.

L_0692.168.10.5‘) TA lw Triosv4.4.04

7| Eperment | Instument

P

Setp ew Active
Onine Pracadire
 File Manager
p ) Design Run IE‘ Design View (0) |5 Running Queve (0) | E,}Sehedule‘
yDvEBEE ¢S
Incomplete Queue (0) v Run 2iin Design View
Pr——" A S
Create New Runs
Sample Name | 5%MCF10%PMBga1
Load Sequence File
_—
Operator Willam
Design View (2) A Project Willam's Thesis
Run 1 - [Custom]
Notes

3 Run 2-[Custom]

v File Name C:\ProgramDatalTA Instruments\TRIOS\Data\5%MCF10%PMBg91(1).tri

o =)

Name  Custom

[® Segments 3 Edit
No. Description
§7 1 Ramp 10°Cimin to 1500.00 °C

§? 2 Ramp5°Cimint02500°C

=
= Experiments o
@ Sty Beginning of Test
F resuis Start Experiment After Weight Stabilization
/7 calibration
End of Test
.
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3. By clicking on the setup option under
experiment tab.

4. The left panel of the TRIOS software; has |

options of:

Experiments,

History,

Results and

Calibrations.

5. Clicking on the Experiments tab, would
open up a dialog box, in which one can

design the runs.

/i

Experiment Instrument

S

=

N

Setup View Active Stop ~
Online Procedure Experment
: File Manager v
Experiments

DOaEEa e«

Incomplete Queue (0)

| Running Queue (0)

Create New Runs

Load Sequence File

Design View (2)

Run 1 - [Custom]
» Run 2 - [Custom]

¥
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Designhing a run:

1. Clicking on the Create New Runs will display the dialog box as shown in the screen
below in which you can enter all the details related to the experiment run.

2. The files will be saved in a default location and NO ONE IS ALLOWED TO CHANGE
THE FILE PATH.

Run 1 in Running Queue

Sample Name

Pan Type [None v]

Operator

Project

Notes

;\ | File Name C:\ProgramData\TA Instruments\TRIOS\Data\Default.tn

File Path | C\ProgramDatalTA Instruments\TRIOS\Data | Defaut | [ . |

Template  <SAMPLENAME> [ Add Token |

("] Reset run number when saved

3. The SDT 650 is calibrated for both alumina and platinum type pans. The Advanced
Composite Laboratory uses Alumina 90 ul pans as reference and sample holder.
Under pan type always select Alumina 90 ul.

Run 1 in Running Gueus

Sample Name Test Sample

Pan Type Alumina 30 ul -
MNone
Operator Platinum 30 ul
Platinum (40 ul)
. Alumina 90 ul
Project Alumina (40 ul)

Motes
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4. After selecting the pan type and entering the information, go to the next option of

procedure for creating conditions for your desired run.

Custom v

Custom

Ramp

Isothermal

Heat Cool Heat
Stepwise Isothermal

Cyclic

Verify Cell Constant

Verify Temperature

Modulated DSC

Modulated DSC Quasi-Isothermal
Modulated HiRes TGA
Modulated TGA

Hi-Res Constant Reaction Rate
HiRes Dynamic

[Updated July 17, 2019]

5. The Test drop down menu gives you variety of options to choose from for testing of
polymers. Select a test type and give a name for the procedure. Based on the type of

test chosen, the segments are going to load-up in the following sections.

6. If you select custom, you will have the freedom to determine the conditions of test.
Clicking on edit, will give you options to drag and drop into the segment box.

)%
Test  [Custom - (=)
Name
8 s | BEO® | S
No. Description Method Segments
§r 1 Equiibate 3000 °C §r Jump =
§7 2 Ramp 0 “Cimin to 20000 °C §r Eouilibrate
§~ 3 Isothermal 15.0 min §? Ramp =
§? 4 Remp |10 *Cimin to 65000 °C §~ Isothermal
§~ 5 Isothermal 100 min §9 Step =
§? 6 Ramp 10 °*Cimin to 5000 °C §+ Increment
® 7 MarkEndof Cycle {)) HeaterPID
¥’ Modulate Temperature
il Select Gas:
e ol
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7. Click on apply once after you design the parameters. You can save the procedure for
your future runs.
8. The TRIOS also gives the following options and Advanced Composites Laboratory uses

all the options for consistency.

A | Advanced

Beginning of Test

V| Start Experiment After Weight Stabilizztion

End of Test

V| Enzble Air Cool
Air Cool Untd Temperature Is Below 5000 *C

End of Test Delay 000 minutes

Selected Calibrations

7 Use default calibrstions

9. Once after this step, you can click on the START button on the top under the
EXPERIMENT tab. Once after the run is complete and the temperature of the furnace
is below 50°C, click on STOP.

G-

Experiment Instrument Format Edit Analysis
b % e .
] G ©29 . &
Setup View Active Star Stop ~ Log Controls \—/

Online Procedure Experment View Help

10. The INSTRUMENT tab gives you the options of opening and closing the furnace before
and after the run. NEVER USE THE SHUT DOWN BUTTON. Similar options for
operating FURNACE and TARING are on the console of the equipment.

Experiment Instrument Format Edit Analysis
@ — ?
Shutdown == s; L=
Fum
ols Options Tare
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Post-test Analysis:

1.

A typical plot of the DSC and TGA curve is as shown, with Normalized heat flow plot on
the Y1 Axis, Weight percentage on the Y2 axis and Temperature on the X axis.

Heat Flow (Normatzed) Q (Wig)

Tomperature T {"C)

%2

Endset pont
chakhe-ght

[T T

Glass transition
TEsSs varsioon

‘ Step transtion
Peak Integration (erthalpy)
10nse( point

0

:' Weight at timeAemperature
Weight loss at time/temperature

Residue

Weight change

Reset sample size

Signal min

Signal max

Signal change

Curve Xand Y

Straight ine (siope)

Oxidation temperature

(hadation time

Running Integral

Poiynomal

Exponential

Peak Integration {general y vs. x)
Purity analysis (ASTM E928)
Area under the curve v

10 ANF

2. You can select the region of your interest on the curve and analyze a variety of phase
transitions, which is provided under the ANALYSIS tab. Select your region of interest
on the curve, go to analysis tab, select the transition of interest and click on analyze.

Experiment

Glass transition

Function

Instrument

Format

Edit Analysis

Commands

Delete

Y Derivative ~
| W 20d Derv. -
¥ Remove ~

Dedivatives

Adjust

The ANALYSIS tab also provides a number of options of finding the derivatives and
adjusting the curves.

P Smocth 7
[P Smooth / Adiust || i No Linked Analysis
N © sntRotete Reject
Analysis Results Options
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4. EORMAT tab gives various options to edit the text on the graphs, creating legends,
scaling and color coding the curves according to your interest.

Experiment Instrument Fomat | Edit Analysis

| a; Legend Asial SSERE 1 Save
| ‘ Tile i : 6= =7 A"ﬁ/_\::" ?| cw—:p Umad vi [ h'
_,CF!!'YE,S,,J Legend ~ Header B F U 1% % 'A' E=E f-'ules G :—:‘w (B Defaults ~| News
Format Show Text Scaling Presentation Report
TA Instruments TRIOS M
/\6 Curves Format
@ Automatic Formatting () Manual Formatting
Scheme
Increment by Click on palette to edit
Variable |Color v .....-..
[ . CEEEEECE
Step [None v]
File [None v]
Line thickness [1 -:.‘ Extra symbols shown 3”
Symbol size 8 - Symbol density Fine v
Quick Styles
Style Selection [ V] [ Add Current Style ]
SetAs Default | | Preview | [ ok |[ cancel |

5. EDIT tab gives options selecting graph variables, insert/use different shapes and editing
the data. Under the variables option we can select from a different options for the axes
of the graph.
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Experiment  Instument =~ Fomat

' | Bt | Analyss
(= Y [l | (W8 il (@tide | |FXReduce | zzzzz: L] || ==
Jioad  ~ . Outine ~ Ememge R 5'4":‘5: :i
9 & Defauts ||| starp.  Amnotate W Den: @ Defaut \ % Unhide Al Refain | poto Table  Reload |
( Obiects li Shape: ‘ Data || Options ‘
TA Instruments TRIOS

@ Graph Variables

Heat Flow (Normalized) : @ (Wig)

Axis Log
X1: T(*C)
Y2: Weight (%)
Y3:
Y4:
X1

Show extended list
Show user defined

HeatFlow : Q (mW)
Temperature : T (°C)
Time : ( (min)
Weight (mg)

Weight (%)

—

6. By clicking on the TRIOS icon on the top left, you can save the data into a PDF file or

any other format by selecting “Save As..” You can also export your curves in the form of
Images or export data into an excel file, by selecting option “Export”.
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P “‘!‘W-" o) LI “‘mm

Exnerment Instniment Format Exneiment Instniment Fomat Fdit
Save a copy of the document Export document data
New > A New... 4
i — i Comma-separat
Tstoe e h | Ha"r‘t Tt?d - data to a plai tme:l vfalm L:
»Lj Open L) Save the document in the default file format. L fl Open 8 oEt)l?; aspplii;tlﬁ)ﬁs 02 ks ROIUSE
K- Save PDF . i
E Save wae Print the cument view to a PDF file. E Save
[ Other Formats [ s Excel
L';- Save As... b Open the Save As dialog box to select from all v Save As... ¥ i ' l‘ Exports the view data to an Excel file and
possible file types. E launches Excel.

@ Save All o Reoot Ve g Save All
: t.. P 4@ .. b 7
‘§ Expa Save Word = Fpa Image

— 2 eina 5 - = ﬁ Exports the view to an image file {e.g. JPEG,
‘E’ Prrt..  » 5 ':’ Pint.. » — Bitmap, PNG)

L <2

p Parameter

} | Exports the parameters of the active document to
Ell OPs!

ILj Close... IL] Close...

Shut-Down Procedure:

1. Make sure you click on the red STOP button before turning off the Nitrogen supply.

2. Turn off the COMPRESSED AIR supply and the NITROGEN AIR supply.

3. Then you can EXIT the application.

4. Do not attempt to CLOSE OR OPEN the FEURNACE once after you EXIT the application.




