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Carrying Out Measurements

Values from three different measurements are required for the calculation of the specific
heat:

- baseline

- standard

- sample
Within these series of measurements, the following test parameters must be identical:

e atmosphere (purge gas)

+ flow rate

« initial temperature

* heating rate and scanning rate (sampling interval)
* mass of crucible and lid

» crucible position on the sensor
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General Comments

v If possible, carry out all three measurements of a series in immediate succession on
the same day.

v’ Several samples with the same test parameters can also be combined with the same
pair of measurements for baseline and standard.

v’ Identical initial conditions must be guaranteed for the measurements of a series. The
entire measuring system must be at a uniform, stable temperature level.

v/ Start with the controlled heating not at the present room temperature, but rather at
a significantly higher temperature, e.g. 40°C (only for DSC 404 C).

v’ To equalize the temperature in the system, define a constant segment prior to
starting the heating phase (approximately 15 minutes).

v If possible, use the same crucible and lid for all three individual measurements.

v’ Heat the crucibles and lids prior to the measurement.

v When selecting the table of standard values (C, Analysis), be sure that the calibration
measurement and the table are based on the same calibration material.
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Starting a Measurement

1. Run a baseline measurement
Measurement Type: ‘Correction’

|

Open the baseline measurement of 1.

!

2. Run a calibration measurement with sapphire
Measurement Type: ‘'Sample+Correction’

You define a ‘sample+correction’ data file with the
DSC sapphire calibration data.

!

Open the baseline measurement of 1. again

|

3. Run a sample measurement with your Cp sample
Measurement Type: ‘'Sample+Correction’

You define a ‘'sample+correction’ data file with the
DSC sample data.

!

Both measurments of 2. and 3. have
the same baseline data in the respective
‘sample+correction’ file

!

4. Data Evaluation
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1. Run a Baseline Measurement

[FF==
NETZS5CH - TA4 5

Open the NETZSCH TA4_5 group.

B NETZSCH - TA4_5

Datei Bearbeiten Ansicht Favoriten Extras 2

3| P suchen [ oriner

@ CADokumente und Einstellungen\All Ussrs Startmen d\ProgrammeNETZSCH - TA4_S ¥ B3 Wechseln z2u
GroBe  Typ Geandertam
Datei- und Ordneraufgaben o ler 2KB Verknupfung  23.11.2005 12:08

=3 Gatalmbenenmen 2KB Verknupfung  25.08.2006 13:01

% Datel verschicben
Q) oateikepiren

@ Datel im Web verdffentichen
£ Datel nE-Wall versenden
X Dateilosthen

2K Verknapfung  14.07.2005 08:10
2K Verknapfung
2K Verknapfung
2K Verknupfung
2K8 Verknipfung
2KE Verknupfung
2K Verknapfung
2K8 Verknupfung
2K8 Verknapfung
Andere Orte 2K Verknapfung

2K Verknupfung

B Programme
) Eigene Datelen

o4 Arbeisplatz

3 Netzwerkumgeting

2K8 Verknupfung
2K Verknapfung
2K Verknapfung
2KE Verknupf

2K Verknupfung

Select your respective instrument

(e.g. DSC 404 Q).

DSC 404C Measurement Header

Sample

|
c Ident
 Sample Meme:[Comecton |

- M m
Laboratark Sample Mass: | [

Brojest] Crucible Mass: [1000 mg
operaor| Reference
Dote: IB/30/06. 160030 hame,
Mgeriat] =] Referenceass:|  mg

Instrument Setup Information Crucible Mass: |0.000 mg

Crucible Type: [DSC/TG pan Pt
Bemark

Sample Carier. [DSC{/TGYHIGH RG 4
PugeGest|

Sample Carrier TG 5
Flow Rate: mlfmin

Measurement Typa (® Correction

Measurement Made: [DEC
Termp. limit: |No special temp. limitations

Help on Crucible Selection

Current hardware temperature range is from 0 *Cto 1500 °C

Fumace;: [STD PtRh
Purge Gas 2,

Fumace TC: =
Flow Rte: mlmin

Help ‘ CANGEL ‘ oK Continue >

Select Measurement Type

Correction.

Define Ident and Name.

Click Continue.
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* Open Temperature Recalibration - C\ANGBWIN\TA\CALS

Suchen in: |5 calS ~| & Ev

I tcalzero. TMX

[=67-366¢. td\

Defeiname:  [07-2008.1clc Offnen

Dateityp [Temp Recaib - Abbrechen \

[~ Keep direciory
Section/Subfile Cantenis
] Header Desciption | Value A

Controller 41444 E
Inertace IEEE 488 E
Gas Argon B
Crucible DTA/TG crucible PrRh
Femark
Heating Rate 100 K/min
Channel 18 v

Themacouple Calibration: DSC 404 C

Select the temperature
calibration file.

Continue with Open.

* Open Sensitivity File - CINGBWINITA\CALS

Suchenin | & cals

|- BsE

Select the sensitivity
calibration file Senszero.exx.

Continue with Open.

Acy rate defeults
@ Stenderd

Poirts.
Segment 0

C High Totsl 2000
Tetal Time

Final Standby

i |

Delete Curient Step

080

Hife oK Abbrechen i

Dateiname:  [Senszeroexc
Dateityp: [sensitivity ] Abbrechen \ g
[ Keep director
Section/Subfile == Cm:)t/ems NOTE
EJ Header Description | Value -~
Controller 41473 = .
Fiovome ClratnolcalSSenseer oo 1 For pure Cp evaluation, no
Remark Sensitivity file with constant value "1" over whole temp. range. Use P - . .
Gos sensitivity calibration is necessary.
Hesting Rate 0.0 K/min A
Disabled Sensitivity
e i = - Define the temperature program
Kimin Time ysimin psk[sc] 1] pe | inz] oz for the measurement (a n
0:20:00 30.00 FlClCIEIC
0 o LA T I example of a temperature
AN =H Kl Fuill i x} 0 . .
program is shown in the figure).
T - Click Continue.
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= Define Measurement File Name - C\NGBWIN\TA\DATAS ied]o]
Spejchem | £ deta5 ~| = v
= caleulated
() Measurements
Dateinarne: [correctior] Speichem
Dateityp [DSC 404C Correction Files ] Abbrechen
[~ Keep directory

Define a file name and save
the measurement parameters.

DSC 404C Adjustment on 2=l

OO0V~ Equibration |5.D

Temperature recalibration dizabled!

D5C

2600 —

2000 = Iritial Cond. OM P
1500 = E——
1000 =

00 =

0 =4 Exit |
Ss00 =
LMoo —= Help |
oo = Temp. Thieshold /K
L2500 — Imitial heating IE.D

Start the measurement.
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2. Run a Calibration Measurement with Sapphire

After the baseline measurement is
finished, select Open from the File

menu.

= Open File - C:INGBWIN\TA\DATAS

Suchenin: | £ dete5

=l & ckmr

[& calaulated
) Measurements

1

Daeinsme:  [Conrectionodc

Dateityp: |DSC 404C Measurement Files

[~ Keep directary

Offne
~| Ablarechen

Measurement fle types
[ Cor. [v Sample  [¥ ComsSample

Instrurment. DSC 404 € on TASE 414/4 vie [EEE4E8

Section/Subfie Cantents
] Header A [ Description [ Value B
] Gases Instrument NETZSCHDSC 404 C
] Temp. Steps — | Project: Customer
] Temp. Program Filenarme: Correction bde
(3 Data Sample Ident.. §20.132/05
123 Sensifivity | DateiTime:  20.06.2005 082756
P PN Laboratory B
4 i * Operatar J. Blurnrm K

Select the baseline measurement
(carried out in section 1).

Continue with Open.
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DSC 404C Measurement Wizard

Measuremer nt Typ: foe T
ample Mass: [F0000
Semple+Conecion Rl o 2
Sample Crucible Mass:| g
Secton/Subfls Cantents
] Header Descrption | Valie &
g Instument  NETZSCHDSCA404C
Customer
ot 921810/06
01022006 22:4422
NGB
J.Blumy
Dsc
Correcion
Sample Nam.. — v

Instrument. DSC 404 C on TASC 414/4via IEEE488

Accent
¥ Header Deta ¥ Sensiiviy
¥ Tempereture Program

fif

Current hardware temperaiure range s fiom b Cto 1500 C.

e o el | [ ommen]
A .

- Select Sample + Correction
(the sample measurement is thus
corrected with the baseline
measurement).

- Define Ident and Name.

- Enter the sapphire sample mass
(mass of the sapphire disc). Crucible
mass is optional, reference crucible
is empty.

- In order to define the same
settings as for the baseline
measurement (e.g. temperature
program), set the check marks for
Header Data, Temperature
Program and Sensitivity.

- If no check mark is set, you can
define a new temperature
program.

- Please note that the temperature
program settings must be identical
to the temperature program
settings of the baseline
measurement.

- Click Continue.

* Open Temperature Recalibration - C\ANGBWIN\TA\CALS
Suchenin: | &9 calf ~| cf B~

B tcalzero TMX

[El i td\

Dateiname:  [07-2006.1dc GOffnen

Datsityp [Termp Recalit

[~ Kesp directory

Seclion/Subfile Conterts
] Header Description Value -

Controller 41444
Intertace IEEE 488
Gas Argon
Crucible DTA/TG crucible PtRh
Femark
Heafing Pate 100 K/min
Channel [ 3

Thermacauple Calibration: DSC 404 C

k| Abbrechen \

- Select the temperature
calibration file (the same file as
for the baseline measurement).

- Continue with Open.

* Define Measurement File Name - C\ngbwinitadata5\Measurements
Speichem | 2 Measurements SleBEsEy

Dateiname: [218-1-08-sap3.dciz

Speichern
| Abbrech;

Dateityp: [DSC 404C Sample+Comection Files

[ Keep directony

- Define a file name and save the
sapphire measurement
parameters.
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D5C |
2500 —= =

2000 Initial Cond. OM I\~
1500 -
1000

500

0 Exit |

-500

1000 Help |
:;::g = Temp. Threshald Ak
L2500 — Initial heating |5.D
l—_IEDDDuV = Equilibration |5_U
Temperature recalibration dizabled!

- Start the measurement.
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3. Run a Sample Measurement with your Cp Sample

After the sapphire measurement is
finished, select Open from the File
menu.

= Open File - C:INGBWIN\TA\DATAS

Suchenin: | £ dete5

B

[& calaulated
) Measurements

1

Daeinsme:  [Conrectionodc

Dateityp: |DSC 404C Measurement Files

[~ Keep directary

Section/Subfile Cantents

Offne
~| Ablarechen

Measurement fle types
[ Cor. [v Sample  [¥ ComsSample

] Header 4 [ Description | Velue ~
£] Gases Instrument  NETZSCHDSC 404 C
E] Temp. Steps — | Project Customer
] Temp. Program Filename Corraction bdc
(3 Date Sample dent.. 820.132/05
22 Sensitiity Date/Time:  20)06.2005 082756
P ) - oo 2 | [aboratory: cB
- ! ¥ Operator J. Blumm &

Instrurment. DSC 404 € on TASE 414/4 vie [EEE4E8

Select the baseline measurement
(carried out in Section1).

Continue with Open.
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DSC 404C Measurement Wizard

Secion/Subfle

Value

Header
Geses NETZSCHDSC 404 C
Customer

] Temp. Steps
£ Temp. Pragram

nt. 821.810/06
01.022006 22:4422
NGB

J.Blumm
Dsc

Measuremen
Typeofmea. Corecion
Semple Nam.. —
Instrument. DSC 404 C on TASC 414/4via IEEE488

Current hardware temperaiure range s fiom b Cto 1500 C.

Help oK Cancal

[ o]
A .

Select Sample + Correction
(the sample measurement is thus
corrected with the baseline
measurement)

Define Ident and Name.

Enter the sample mass of the Cp
sample. Crucible mass is optional,
reference crucible is empty.

In order to define the same
settings as for the baseline
measurement (e.g. temperature
program), set the check marks for
Header Data, Temperature
Program and Sensitivity.

If no check mark is set, you can
define a new temperature
program.

Please note that the temperature
program settings must be identical
to the temperature program
settings of the baseline
measurement.

Click Continue.

* Open Temperature Recalibration - C\ANGBWIN\TA\CALS

Suchenin: | &9 calf

B tcalzero TMX

[El i td\

Dateiname:  [07-2006.1dc

Offnen

Datsityp [Termp Recalit

[~ Kesp directory

k| Abbrechen

Seclion/Subfile Conterts
] Header Description Value
Controller 41444
Intertace IEEE 488
Gas Argon
Crucible DTA/TG crucible PtRh
Femark

Heafing Rate  10.0 K/min
Channel [l
Thermacauple Calibration: DSC 404 C

Select the temperature
calibration file (the same file as
for the baseline measurement).

Continue with Open.

* Define Measurement File Name - C:\ngbwin\ta\data5\Measurements

Speichem | £ Measurements

[#)918-1-06-sap3.dd3.ddc

~|eBEcE

Dateigame:  [316-1-0-16

Dateityp |DsC 404C Sample+Conrection Files

[~ Keep directory

~| Abbrechen

Define a file name and save the
sample measurement
parameters.
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Initial Cond. OM

Exit |
Help |

Temp. Threshald Ak

Initial heating |5.D
OO0~ E quibration |5_U

Temperature recalibration dizabled!

L2500 —

Start the measurement.
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4. Data Evaluation

Determine the specific heat as follows:

ERiProteus Analysis

Open the Proteus Analysis program.

L] ] ]
il il o] [ ] el =l

Select Open from the File menu.

= Open Measurement File - C:\ngbwin\tadata5\Measurements PR
Suchenin | Measurements Yemomr

[=]918-1-06-16.dd3
[=]918-1-06-sap3.dd3]

Dateiname:  [*918-1-06-sap3.dd3" "916-1-06-16.03" Offrn

Dateityp [l Measurement Files | Abbrechen

Section/Subfile Cantents

[~ Keep directory- Measurementfile types
[ Colculated  [v Cor. v Sample  [v Corr.+Sample

Open the 'sample+correction’ data
files for the calibration
measurement with sapphire and
sample measurement which were
carried out in sections 2 and 3 (to do
so select the directory under which
the measurement files are saved).

The measured baseline is already
received in both of the
'sample+correction' files.

To show the baseline, click with
the right mouse button on a
measurement curve and select
Show Correction File.
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Select Segments from the
Settings menu.

Apply to window
‘Currem- [tain] Dlew Cancel \
File names (zample names) ﬁ

[¥1918-1-06-16.dd3 (Call2)

w91 8-1-06-yv. b3 ( Basislinie )

Connected |

Split
Total Seleciion IDynamn:l Haating | Isathsrmal |
;=™ 1 |sathermal  50°C 20 min
- 2 Dynamic 2050 "C 10.0 K/min
] —~™=% 3 |sothermal 2050 °C 10 rain
All ‘ MNaone ‘ | Selected: 10f3

For all three measurements
(sample, calibration and baseline),
select the dynamic segment of
interest (the analysis of Cp-
measurements is only possible for
dynamic segments). The x-axis must be
temperature-scaled.

If all segments of the curve are
selected to be shown, then the
individual segments must be split in
order to carry out Cp.

Al

0SC Huimg)
Voo

180

100

Click on the Cp sample measurement
curve to select it (carried out in section
3).
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il
I - T Sl

PEETN R
Temp. /6
Fiow nimin

DSC umg)
e ltasa ra0

Select Cp Ratio Method... from
the Evaluation menu.

= Open Cp Standard File - C:\INGBWIN\TA\CALS

Suchenin: |23 cals ~ (= ke
[ al-literature.cpe
A inconels00.cpe
[Riron.cpe
[EAMolybdenum_SRM781.cpe
[Epoco_axm 5q.cpe
9

(£ Sapp_nbs.cpel

Dateiname

[Sapp_ribs cpe

Dateityp [cp Standard Files

[~ Keep directary
Section/ Subie Contents
3 File contents Lines oftextfile -
NEU_NBS
NBS-Standarchabelle

700 n13RER
< | B

Cp Standard File

Offrey
~ Abbrechen
N

Open the Cp standard table and
select your standard material (e.g.
sapphire).

select DSC Curves for Cp Calculation 3]

Filename | Segm. |Heat. | Baseline | Standard | Sample: | Temp. range oK ‘

518106 cap3 003 2 @ C r r 5206
616-1-06-16.dd3 2 2 icd r . 5205 Cancel ‘
[Sapp_nbs cpe AN V< |20 22m0
\ G

Optians

[v Promptto save asfie [ Use separate Cpwindow

Select DSC Curves for Cp Calculation X

Filename

Sapp_nbs cpe 200 - 2200

Help

~N ~

Options

[ Prompitosaveasfle [ Use separate Cpwindow

[ Seam. [Heat. | Baseline | Standard | _Sample: | Temp. range [ ok ol
5161 06-sap3. 003 2 & V, 7 = 5-205
918-1-06-16. 03 2 2 PR C ~ 5-205 Cancel \
N

A new table is opened showing all
measured DSC curves and the Cp
standard table.

The white marked curve (sample
measurement curve) was already auto-
matically set into the dialog boxes
(check marks in the Baseline and
Sample dialog boxes) when the table
was opened.

The DSC measurement curve with the
standard must be selected by a check
mark in the Standard dialog box. A
further check mark in the Baseline
dialog box is set automatically.

09/06 CP_measurement.DOC

15




Software Manual Cp Measurements

NETZ5CH

e —

- Save Calculated Data As NETZSCH TA File

Speichem | £ Caloulated
B Testmd3
Deteigame e
Dateityp [Dsc204F1 Calulated Data Files | Abbrechen
[~ Keep directory

Save the evaluation file.

2
Flow fmifmin)

cp K DSC (uVimg)  Temp. G
‘e 20 1200

50
180

45
20 10

10
140
38 150 |y
& 100
25 0 e
20 0

50
. o
o 2
0
% E % @
e min

BT G TS 05201106 50D o BEORS IS SISATS 555 96 i €52 STOEIS

The Cp curve is shown in the diagram.
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