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Introduction

Why do we need to calibrate the instrument?

e Calibration is used to determine the instrument-specific deviation. By determining this
deviation, it is possible to adapt the instrument to a standard by creating a calibration file
without intervening in the instrument. Information on calibrations can be found in the
relevant, industry-specific standards.

e Calibrations are essential for a quantitative evaluation of a measurement.

=

=

NOTE!

Observe below listed important notes:

The instrument must be calibrated at least once per
year.

Measurements within limit ranges causes shorter
calibration cycles.

It is Operators responsibility to define different
calibration cycles/ verification cycles according to valid
industry specific standards.

Calibration is required if other equipment (e.g. LN,
cooling device) has been added or removed from the
instrument.

Calibration is required after maintenance or repair
(for example exchange of sensor, thermocouples or
electronic components).

Verify calibration (using Indium) at least once per
month.
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Execute a calibration

The calibration of a NETZSCH-DSC Instrument is described by means of a DSC 214 in this manual.
The procedures are almost identical for all devices of the NETZSCH DSC series.

uETZSON
&

L 1A PAmideuss v IZ>

a5

DSC 214 Polyma
on USBc 1

Run the measurement
software.

“® psC 214 Polyma on 1-414/6 ; Measurement - Expert/Manual Mode

Select ,,Standard calibrations

File Method Edit Wiew | Measurement | Graph Diagnosi Extras Help ru nS..." Under Measurement.
REETRr R B XY =N
f.. ) | | a W B start measurement
B Stop Measurement
| Standard calibrations runs... N
Advanced BeFlat calibration runs..l./\Y
f Smart Clean/Fast Heating Process...
View/Edit Running Measurement Program
Stop Stand-By
OFF O..T. Detection
Jump to Mext Segment
M start Setpoint
S g L= | Autosampler settings header:
& Autosampler settings | () Calbrations | @ Standards | () results
[P Actvate tosamler e The calibration procedure can
Praperty Value also be executed by using the
Reference crucibles 18: Concavus Pan Al, pierced lid: empty = Reference manager ]
Final removal Remove sample and reference = ASC .
Removal temperature 150 °C Redefine temperature. ]
" H
Current hardware temperature range Is from -195 °C to 605 °C Set checkmark “Activate
"
(2) Item has multiple possible values. It can be changed directly in this dislog. aUt.osan.qpler f:nOde to enable
calibration using the ASC.
Use the Reference Manager
to define position, name,
mass, crucible mass and
crucible type of the reference.
Instrumentis OK.
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=) Calibrations header:
@ Autosampler settings | @ Calbrations | ) Standerds | O Resuits |
peom . e e Use ,Full calibration” for a
i“‘”: - - e complete calibration run.
S Ve osci S See section “Execute a
Ve i ~| I “Full calibration”.
Calibrations Opurge 1: Confirm.
A Dlrenpeore N4 2 B S e — e "Fast recalibration/check”
e Protective: SRS b i H
v —y is used to recalculate the
A Dvestrion o [ calibration curve by means
/e [ ]-[w0] < of a new measurement on
A Hraur Heating rate: 10 ~ | Kfmin .
o ettt [ S Indium.
e "Verification Run” is to
Autosampler mode is active. Available calibration sets and crucibles are limited by the configuration of the reference arudble. - - -
verify an existing
calibration using one or
RS - more calibration
ook . standards. See section
Perform a “Verification
run”.
Execute a “Full calibration”
=) Calibrations header:
@ Autosampler settings | @ Calbrations | ) Standards | O Results |
peam [ Various settings can be made
b - [t here to define the calibrations.
(O Fast recalibration/Check \/ . i = —
O V/ Crucble: « Concavus Al pierced id v Confirm.
jbrations Opurge 1: Conf " . . "
ihzm,m N — Under “Calibration set”,
ore _— oG <] choose
N e @] e [tu All Standards *** v]
Protective flow: 20 mifmin
. [ *** All Standards ***
Dm Ve [ ]- ] < DSC kit, Concavus pans, 6 references
A Hrar Heatng rate: 0 v|Kinin DSC kit, Concavus pans, DSC 204, m sensor
o VA coo for calibration.
Autosampler mode is active. Available calbration sets and crucbles are limited by the configuration of the reference qucble. Choose ‘the used Crucibles
under “Crucible”.
| N Define used gases and flow
Trtunents O ntument Confiurten.. rates for the calibration.

The temperature range can be
modified, if necessary.

Choose the required heating
rate.
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Standard calibrations run

@ Autosampler settngs | @ Calbratons | @ Standards | () Resits

ASC
Position

Hame

T. melt.

<

Enthalpy
Jig

Mass

Measurement
Status

8

Adamantane (C10H16)

645

22,00

mg
10,68]

Indium (in}

1566

28,60

8,989

Tin (Sn)

231,9

60,50

13,123

Bismuth (8i)

714

53,10

H|E(EEEE

wlalo| o

[ K0 BN K1 K

Zinc Zn)

4195

107,50

9,957

Cesium Chioride (CSCl)

478,0

17,20

12,672

Q00000

Measurement
) Not Ready

@ succeeded

) Ready

@ Failed

() Obligatory

Evaluation
' Needs verification

X Failed

+/ Succeeded

@ Motused

Threshold exceeded

() Reset

Standards header:

The standards, included in the
calibration set are preselected,
depending on the
temperature range.

Enter the mass for each single
standard material under mass:

Enthalpy
Jig

Mass
mg

Measurement
Status

22,00

10,66]

O

28,60

8,989

(O

The mass of each standard is
to be found inside the cover of

Temperature program for Adamantane :
start at 25 °C, cooling to -100 °C, isothermal for 15 minutes and heating to 10 °C with 10 K/min.

Load configuration| Resetall Reset selected

Instrument is OK,

Run

Stop

Run Analysis

Instrument Configuration...

Finish

the calibration set.

If an ASC-instrument is used,
the position of each standard
in the ASC must also be
defined.

=
Standard calibrations run

9 Autosampler settings I U Calibrations I

ASC 1
Position
[ Adamant

[«

m|»

<

S

<<=
K

Cesium C

Press “Run” to start the
calibration procedure.

Follow instructions on screen.

Tnom. - Texp. /°C

@ Autosampler settings | @ Calbratons | € standards | © Resuts |
05 ]

36

Sensitivity pV/mW
oW oW ow
> o N =

-
~
@

24

Time const.

54y,
521
50
48
46
44
42
40
38

-100

0 100 200 300 400 500

Texp. I'C

-100

0 100 200 300 400 500

Temperature /°C

-100

0 100 200 300 400

Temperature /'C

[ Accept Temperature Calibration

Accept HeatFiow Calibration

A Accept TauR Calibration

~ Peak area
§V'simg

ad configuration

Reset al Reset selected

‘Reset’ resuits out of tolerable deviatons, check graph , set ‘accept’ checkmarks , finally press Finish' button.

Save

&Finish

| | 1nstrument Configuraton...

Results header:

The executed measurements
are automatically evaluated
via AutoEvaluation-software.
Intermediate results of already
measured standards will be
displayed while the other
calibration runs are still in
progress.

The depicted graphs (on left
side) for Temperature-,
HeatFlux- and TauR
Calibration are examples with
a good curve shape.

Set the checkmark under the
graph to accept the
corresponding calibration. At
least one of the three
calibrations must be accepted
to activate the “Save &
Finish” button.
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Stondard colfertons: ful arein en o Rarely it might be necessary to
. optimize the executed
= = == s [~ elele] calibration.
(B o W me [ as [ em | e v vv] Standards header:
1] s = Bt (O Gi 310 9021 L % v Vv
BT o i emeeans [ s T ae T o TV v The last three columns will
e ' ' show the status of standard
measurements.
e - The state of Cesium Chloride
Ototesty  © resty © roes V restsverbanen/ suceeded Treshod excesced (CsCl) in column Tau-R shows
e e i e “Threshold exceeded”. Here it
A e T is necessary to edit the
e calibration file.
CsCl is yellow highlighted at
o [t | e = Tau-R Calibration.

Check graphs in Result tab and set ‘Accept’ checkmarks for calbrations. Instrument Configuration. .. I

Due to its powder form, CsCl is
not suitable for Temperature-
and TauR calibrations and
values should be removed

manually.
Standard calibrations: full calibration run ? X CI ick on the ye I I ow
@ Autosample settngs | @ Calbratons | @ standards | O Resuits | h. .
ighlighted checkmark to
ASC I — T.melt. Enthalpy Mass Measurement [ ® l [ ) l g g
Position c g mg Status b ¢ H .

- = Lele access the operations:

[=] cst 2 Indum (i) 1566 2860 9992 @ Vv v | V

=2 s T (Sn) 2D 6050 | 12695 @ V v, v,

%] cs4 = Bismuth (8) M4 53,10 9,021 @ v Vv V de

=] css o] Zinc @n) | a1ss 075 | 10619 =) v [ v | V| %

=] css | ceswmcnorgecscy | a0 2 | ne @ | v |

V| _— Reset permanently
Reset pmmanm& -
Run Anslysis Run Analysis
H . u ",
—— ot And confirm with “Yes":
© NotReady © Ready @ Faied V/ Needs verificaton V' Succeeded Threshold exceeded
@ Succeeded © Oblgatory X Faled © Notused © Reset NGB Measurement
[Dincrease the maximum tenperature for any standard by 10K | Wouldyou like to remove the result of Tau-R clibration for
Terperature program for Cesum Chiorde : (Ceskimi Chioride:?
startat 300 °C, heating to 495 °C, cooling to 380 °C, sothermal for 5 minutes and heatng to 495 C with 10 K/,
0 Resetal || Resetselcted R . Run Andlysis ave & Fng Cose

Check graphs n Result tab and set Accept checkmarks fo calbratrs. Instrument Configuration..

Green checkmarks indicates a good value.

Yellow checkmarks (and red dot in the graph in Results
header) indicates a value exceeding the threshold.

A red checkmark (and red dot in the graph in Results
header) indicates a value out of range.
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T s T e
el R e B o) o co) XIS

L R | L

BB B RIFE-QE

. ‘ei=1 | Additionally, the user has the
@ Autosampler settings | @ Calbrations | € Standards | ) Resuts . . .
' ' L= opportunity to open the file in
Asc — T.melt. | Enthalpy Mass | Measurement .
e RS AL A analysis software.
[m] Adamantane (CI0H16) | 845 22,00 10
= S ndium (n) 1566 2860 9,992 @ v v Vv i
= s | T (S0) | =9 60,50 12,695 ) | v vV | V Reset
E cs4 > Bismuth (Bi) | na 53,10 9,021 v I} v v 4 '
=] css Zinc Zn) 4195 107,50 10819 @ V v V
%] css CesumChiorde (CsC) | 4780 1720 12921 [3) v Vv ) Reset permanently
Measurement Evaluation
© NotReady © Ready @ Faled V/ Needs verification V' Succeeded J/ Threshold exceeded
@ Succeeded O obigatory X Faied © rotused O Reset
[Jincrease the maximum temperature for any standard by 10K
Temperature program for Cesium Chloride :
start at 300 °C, heating to 495 °C, cooing to 380 °C, isotherml for S minutes and heating to 495 °C with 10 Kjmin.
Losd configuration Resetal Reset selected Rin Stop Run Analysis Save &Fnish Cose
Check graphs n Resul’ tab and set ‘Accept’ checkmarks for calirations. Instrument Configuration. .
B =)

Example for a measurement

ook s sun file, opened in Analysis
R software.
L exo
12
10
8
-
‘Segment: [1.4] B
i
i |
a= e
T —
Fie name. 'D_84_DSC204F1D.0. 2
‘Sample name n 421,
S—— 2793 weima
360 370 380 390 400 410 420 430
This is automatic instance of Analysis with limited functionality Tem”m,.c
B 114D 84t _V1_68_2_43_2_4 1_100_Zn_ngb-kdl Zn Zine 11.03.2019 1221:63.
Standard calibrations: full calibration run =) Press “Save & FII‘IISh to
@ Autosampler settings | @ Calibrations | & Standards | () Resuits
— ! ' | O] — complete the procedure.
3 o Accepted calibrations are
410 34 - . .
0 3 o written together with the
& 15 S 32 z ™
i : §as measurements of the
p z 30 2 44 .
520 g 2 \ standards as files.
@ = 40
25 26 38 = . u " . H
3 Close"” will close the dialog
24
2 . i - .
400 0 100 200 300 400 500 400 0 100 200 300 400 500 4000 0 100 200 300 400 500 WIthOUt saving.
Texp. I°C Temperature /°C Temperature /°C
[ Accept Temperature Calibration [ Accept HeatFlow Calibration [ Accept Tau=R Calibration
Name e Dev.K 2 Name ":;:;’n"f Dev.% 2 Name Time const. | Dev.% 2
Load configuration Resetall Reset selected Save &Finish Close
‘Reset’ results out of tolerable deviations, check graph , set ‘accept’ checkmarks , finally press ‘Finish’ button. Instrument Configuration...

51491/ Version 1.1/ April 2019
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Carry out a “Fast recalibration/check”

Standard calibrations: recalibration run ==) Select thIS Op‘tlon tO
@ s setos | @ cakrators | @ st | @ et | recalculate the calibration

perform [ |
Furnace: Standard DSC 2041 TC: €
OFul calbration curve.
Sensor: [psc 20# 1 tsensor Tc:E |
(@ Fast recalbration/Check
V C DSC kit, C fe Manage.
O verification run
V ucibl » Concavus A, pierced lid Confirm...
Calbrations Purge 1: Confirm...
A MTemperature (chec) \/ Purge 2: NITROGEN Confirm...
Done
\/ Protective: HHROGEN Confim...

Pute fou [ |mimn
it
A B Protectve fow: i
Done
me.lange: 90 | - 500 | oc
Heating rate: 10 Kfmin

/Pt [—

Autosampler mode is active. Avalable calibration sets and crucbles are imited by the configuration of the reference crucble.

Load configuration Reset all Reset selected Save &Finish Close.
Instrument is OK. Instrument Configuration...
R — o=l Indium is preselected, click

@ Autosampler settings | @ Calibrations | @ Standerds | O Resuits |

"Run" to start the

ASC - T. melt. Enthalpy Mass Measurement o . .
posiion e & 5 s pre I measurement after insertion
= Tatsn ws | we | e ) Y of Indium.
=] Bismuth (5) 214 s3.10 9,021 ) v Vv
=] Cesium Chioride (CsC1) 4760 17.20 13921 [5) Vv v
Measurement Evaluation
O NotReady O Ready @ Faied V/ Needs verification V/ Succeeded / Threshold exceeded
@ succeeded © Obligatory X Faied @ notused O Reset
[increase the maximum temperature for any standard by 10K
Temperature program for Tin :
start at 100 °C, heating to 260 °C, cooling to 130 °C, isothermal for 5 minutes and heating to 260 °C with 10 K/min.
Load configuration | Resetal || Resetselected Run stop Run Analysis Save &Frnish Cose
Check graphs in Result tab and set ‘Accept checkmarks fo calbrations. Instrument Configuration...
Standard calibrations: recalibration run " H "
Standard calibrations: recalibration run = Press Save & Flnlsh to
© Autosampler settings | @ Calbrations | @ Standerds | O Resuits |
= complete the procedure.
34 36
1,0
: 34
° g 32 z
g z £
S 15 3 30 32
= z =
: 3 £ 30
g 20 5
= B 26 S 28
25 26
24
50 24
100 0 100 200 300 400 500 400 0 100 200 300 400 500 400 0 100 200 300 400 500
Texp. I°C Temperature /°C Temperature /°C
[J Accept Temperature Calibration %] Calibration (after O Calibration ( validate old one)
Name T l‘ﬂce“. ~ P:;:m ~ P:;:(’;:‘e; ~
v v v
Experimental melting temperature for 'In' : 156,73 °C Experimental enthalpy for 'In': 28,60 J/g Experimental enthalpy for 'In': 27,14 Jjg
(Recalbrated HeatFlow calbration appied) (0ld HeatFiow caibration appied)
Theoretical enthalpy for'In': 28,60 Jfg

Load configuration Reset all Reset selected Save &Finish Close
Check graphs in Result’ tab and set ‘Accept’ checkmarks for calibrations. Instrument Configuration...
51491/ Version 1.1/ April 2019 7
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Perform a “Verification run”

S — ei=ll | Calibrations header:
@ Autosampler settngs | @ Calbrations | @ Stendards | O Resuls |
perum Once "Verification run” is
) Furnace: [standardDsc 204 17c:E |
2“““‘”’"““ — s ‘ selected, all necessary
Fast recalibration/Check . .
e Ve osci, = information of the current
v —_— - active calibration is already
Calibrations Purge 1: Confirm.
A [Mremperature (verify) \/ Purge 2: NITROGEN Confirm... |Oa d ed .
Done NITROGEN Confirm. . .
Ve = Press “Load configuration” to
Purge flow: mifmin . . .
A Bbetrion () N it choose a different calibration
: \/ rem. e ®]-[ | < file for verifying.
A HTauR (erfy) Heating rate: 10 Kfmin
Done \/ MFC flow watchdog: Change watchdog
Autosampler mode is active. Available calibration sets and crucibles are limited by the configuration of the reference crucible.
Load configuration Reset all Reset selected Save &Finish Close
Instrument is OK. Instrument Configuration...
Standad calfbaton:verficaton twi=1 | Standards header:
@ Autosampler settings | @ Calirations | @ Standrds | O Results
e o o T BT I R R Select the standard material(s),
EHE— R R R i which have to be used for
1 v fium (In 1564 1 3 Q 4 14 v . - . .
o T ms | wm | wes | © [V [V |V verifying the calibration.
: Bismuth (Bi) 2714 53,10 9,021 Q v vV v
: et L D Press “Run” to start the
procedure.
Measurement Evaluation
() NotReady © Ready @ Faied V/ Needs verification /' Succeeded J/ Threshold exceeded one Standard material mUSt
@ succ tory X{F @ ot u ) Reset
e - - - be selected, more standard
e s e materials can be selected.
Im%%’fc‘,'&'a:'n"ﬁ Inns:\:g,:ming to 100 °C, isothermal for 5 minutes and heating to 180 °C with 10 K/min. ‘
Load configuration Resetall Reset selected Run Stop Run Analysis (Verification) Save &Finish Close
Instrument is OK. Instrument Configuration...
Standard calibrations: verification run ? X ReSU/tS h ead er:
@ Autosampler settings | @ Calbrations | @ Standards | O Resuits
=N e N When the verification run is
ool \ w0 . ssf \ finished and the result is ok,
N\ z N " N
ol 1\ £ N 1 TN press “Save & Finish” to
s N =y G s \
s N\, R \ g4 N\ complete the procedure.
£ 10 N z \ £ \
E ’\\ 5 28 ’\\ ¥ %o N
. \\\\ 26 \‘\‘ . 3\\\ .
- ) 24 h . e Y
= -100 0 100 200 300 400 500 -100 0 100 200 300 400 500 -100 0 100 200 300 400 500
Texp. I°C Temperature /°C Temperature /°C
Name = ",“:'"' Dev.K A Name ’:,;f‘./"':; Dev.% A A
Experimental meiting temperature for ‘In’ : 156,6 °C = Experimental enthalpy for In': 28,51 /g = Em;"\dﬂw tmwal-u.; (with TauR) f; .
'In': 156,6 °C
Theoretical melting temperature for 'In' : 156,6 °C Theoretical enthalpy for 'In' : 28,60 Jfg
Load configuration | Resetal Reset selected Run Analysis (Verfication) Close
Compare theoretical values with experimental values, finally press Save & Finsh button | Instrument Configuraton..
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Watchdog for calibrations

Since Software version 7.0 Dec.2013 there is also a watchdog for calibrations available.

This watchdog for calibrations option allows the user to define a limited validity of the calibration
files and base lines to ensure a periodic refresh or renewal of the files.

7 DSC 214 Polyma on 1-414/6 : Measurement - Expert/Manual Mode

PO S el S B AR e @@ e B |

File Method Edit View Measurement Graph Autosampler Diagnosis | Extras | Help

.| ® Run analysis program

Y v e R

‘9:7
G G

Log Options...

View Log File..

Change Folders...

Watchriggs settings...

Activate All Messages / Reset Pasitions...

E-mail Settings...

Manager of Gases...

Security Settings...

Manager of Materials...

Setpoint Configuration...

Open “Watchdog settings”
under Extras.

Watchdogs settings

Temperature calibration:
Heat flow calibration:
Tau-R calibration:

Advanced BeFlat calibration:

Baseline measurement:

£ Refresh required after:
days
days
days

days

Refresh required after:

days

I(:

Cancel

measurements

measurements

measurements 360 days

measurements 360 days

mepgrements

measurements
measurements

measurements

Define a validity period for
calibrations and/or baselines.

This period can be defined in
days and numbers of
measurements.

Each measurement will be
counted independent of the
measurement type.
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