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AGENDA
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1. Cp Directly from the DSC Heat Flow

2. 2DTemperatureCalibration

3. Melting Enthalpies at various sample 

masses, heating- and cooling rates



DSC (Differential Scanning Calorimetry): Principle
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ISO 11357-1:2023(E): technique in which the 

difference between the rate of flow of heat

into a specimen crucible containing the 

specimen and that into a reference crucible is 

derived as a function of temperature and/or time 

while the specimen and reference are subjected 

to the same controlled temperature program in a 

specified atmosphere using a symmetrical 

measurement system

DSC [µV/mg] = Sens. [µV/mW] ∙ ∆cp [J/(g∙K)] ∙ β [K/s] 
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Cp Directly from the DSC Heat Flow



Specific Heat Capacity From DSC Signals
All possibilities* for DSC (for DSC 300 from Proteus® 9.3., for STA 509 from 9.4) 
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* cp can also be evaluated from TM-DSC 

data (out of the scope of this lecture).



Specific Heat Capacity From DSC Signals
ASTM E 1269 (“Ratio Method”)
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* The DSC signals shown were measured at 20 

K/min. 



Specific Heat Capacity From DSC Signals
DIN 51007 (“Improved Ratio Method”)
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* All DSC signals are corrected with respect 

to the interpolated isothermal baselines.



Specific Heat Capacity From DSC Signals
DIN 11357-4 (“Stepwise Method”)
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Integrals are used, therefore this method reveals 

some „averaged“ cp points. This method is thus 

not suitable when phase transitions occur. And 

the change of cp(T) should be linear.

This method is comparatively slow – but very 

accurate (see below).



Specific Heat Capacity From DSC Signals
Some measurement data on sapphire using STA 509 Supreme, Rh furnace
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Specific Heat Capacity From DSC Signals
Showcase Results: ASTM E 1269 vs. DIN 51007
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→ DIN 51007 is superior. Use it !



Specific Heat Capacity From DSC Signals
Showcase Results: DIN 51007 vs. DIN EN ISO 11357-4 (stepwise)
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→ DIN 11357-4 gives higher accuracy at high 

temperatures. Use it - where it makes sense!



Specific Heat Capacity From DSC Signals
DIN 51007 (“Cp Directly from the DSC Heat Flow”)
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* Baseline corrected and corrected with respect 

to the interpolated isothermal baseline.

1. Create the cp suitable heat flow 

calibration once:

2. Apply it for various DSC measurements 

and get cp directly:

3. cp will always be created automatically (even 

several segments at once) when incorporated into 

a method, or after pressing „Cp: From Heat Flow“. 



Specific Heat Capacity From DSC Signals
DIN 51007 (“Cp Directly from the DSC Heat Flow”) – Software Innovations - NETZSCH Analyzing & Testing:
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 cp directly from the heat flow is 

a fast and flexible alternative 

to the manual cp evaluations 

since it is generated 

automatically and baselines 

and heating rates do not need 

necessarily be the same for 

standard and sample.

https://analyzing-testing.netzsch.com/en/media/software-innovations


Specific Heat Capacity From DSC Signals
DIN 51007 (“Cp Directly from the DSC Heat Flow”) – Accuracy: STA 509
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 At heating rate of h.f. calibration,       

~ comparable to manual cp 

evaluation.

 At different heating rates (!),  the 

accuracy is reduced.



Specific Heat Capacity From DSC Signals
DIN 51007 (“Cp Directly from the DSC Heat Flow”) – Accuracy: DSC 300
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 Good accuracy at various 

heating rates!

 Combined Standard 

Uncertainty (GUM) available!



Specific Heat Capacity From DSC Signals
Some Goodies (software and hardware)
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 Delayed start date/time.

 Automatic Repeat Measurements 

with generic file names (~01, ~02, …)

 Alumina washers 

(NGB811071) prevent 

sticking of crucibles at 

high temperatures.                                       

For better 

reproducibility! 

 OTS®           

(HTP40000A97.010-00) 

Oxygen Trap System       

Eliminates oxidation of 

metallic samples.                                       

For correct cp results ! 
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2DTemperatureCalibration



Thermal Lag of the DSC Signal

At higher heating rate, the DSC peaks shift to higher temperatures    
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Nominal values:       156.6°C              28.6 J/g



2DTemperatureCalibration

Dependent on temperature and heating rate (in accordance with international standards*)
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* [1] DIN EN ISO 11357-1:2017-02: Plastics – Differential 

scanning calorimetry (DSC) – Part 1: General principles. 

  [2] ASTM E3142−18a: Standard Test Method for 

Thermal Lag of  Thermal Analysis Apparatus

 For 2DTemperatureCalibration, the onsets for 

temperature calibration, can be entered in the 

calibration tool for various heating rates (here: at 5 and 

20 K/min).

 The temperature correction has a heating rate-

independent and a heating rate-dependent part (which 

both depend on temperature).
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2DTemperatureCalibration
Dependent on temperature and heating rate applied in a measurement on Indium, DSC 300

With normal temperature calibration (see above):

Nominal values:       156.6°C               28.6 J/g



2DTemperatureCalibration
Dependent on temperature and heating rate applied in a measurement on Indium, STA509

22DSC Innovations | AKTP-Conference (Berlin)  | 08.04.2025

 The onsets are all o.k. within 0.1 K 

(except at 50 K/min). 

With a standard temperature calibration, 

the shift of the onset between 1 K/min 

and 50 K/min would be around 5 K.

 Correct enthalpy values were determined 

for all heating rates (!) using just one heat 

flow calibration at 5 K/min.                     

→ for enthalpy, „2D“ is not required.

Different heating segments of one measurement!

→ 2DTemperatureCalibration is beneficial especially when 

several heating rates occur in the same measurement!



2DTemperatureCalibration
Detailed description available: Software Innovations - NETZSCH Analyzing & Testing
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https://analyzing-testing.netzsch.com/en/media/software-innovations
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Melting Enthalpies at various sample masses,

 heating- and cooling rates



DSC (Differential Scanning Calorimetry): Sensitivity
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DSC [µV/mg] = Sens. [µV/mW] ∙ ∆cp [J/(g∙K)] ∙ β [K/s] 

The caloric sensitivity does not depend directly on the heating rate 

– but on temperature:



Sensitivity vs. Tcenter dependent on HR/CR and mass 
DSC 300 Caliris, P-Module. For example In, Sn, Bi
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 HR: 1…50 K/min

 CR: -1 …-50 K/min

 Masses: ~5, ~10, ~20 mg 

→ Tcenter shifts with HR/CR, mass.

→ All results are approx. on a 

temperature-dependent „master 

curve“! 

→ Do the sensitivity calibration at a 

relatively small heating rate (5 or 10 

K/min) as usual vs. Tnom and you will 

have that master curve.

In

Sn

Bi



Calchecks
DSC 300 Caliris, P-Module. In, Sn, Bi, Zn
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 HR: 1…50 K/min

 CR: -1 …-50 K/min

 Masses: ~5, ~10, ~20 mg 

 All results within about ±1%



You can rely on NETZSCH.
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Dr. rer. nat. Alexander Schindler
Physicist in Software Development

alexander.schindler@netzsch.com

Thank you for your attention …
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