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European foreword 

This document (EN ISO 11357-1:2016) has been prepared by Technical Committee ISO/TC 61 “Plastics” 
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This European Standard shall be given the status of a national standard, either by publication of an 
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Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent 
rights. 

This document supersedes EN ISO 11357-1:2009. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
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France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
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Endorsement notice 

The text of ISO 11357-1:2016 has been approved by CEN as EN ISO 11357-1:2016 without any 
modification. 
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 

committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 

electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the 

editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

on the ISO list of patent declarations received (see www.iso.org/patents).

constitute an endorsement.

assessment, as well as information about ISO’s adherence to the WTO principles in the Technical 
Barriers to Trade (TBT) see the following URL: 

The committee responsible for this document is ISO/TC 61, Plastics, Subcommittee SC 5, Physical-
chemical properties

This third edition cancels and replaces the second edition (ISO 11357-1:2009), 3.7.2 of which has been 

ISO 11357 consists of the following parts, under the general title Plastics — Differential scanning 
calorimetry (DSC):

— Part 1: General principles

— Part 2: Determination of glass transition temperature and glass transition step height

— Part 3: Determination of temperature and enthalpy of melting and crystallisation

— 

— Part 5: Determination of characteristic reaction-curve temperatures and times, enthalpy of reaction 
and degree of conversion

— Part 6: Determination of oxidation induction time (isothermal OIT) and oxidation induction temperature 
(dynamic OIT)

— Part 7: Determination of crystallization kinetics
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Introduction

as product standards or standards describing special atmospheres for conditioning of specimens do 
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Plastics — Differential scanning calorimetry (DSC) —

Part 1: 
General principles
SAFETY STATEMENT — Persons using this document should be familiar with normal laboratory 
practice, if applicable. This document does not purport to address all of the safety concerns, if 
any, associated with its use. It is the responsibility of the user to establish appropriate safety 
and health practices and to ensure compliance with any regulatory requirements.

1 Scope

ISO 11357 is intended for the observation and measurement of various properties of, and phenomena 
associated with, the above-mentioned materials, such as

as the principle and the apparatus, sampling, calibration and general aspects of the procedure and test 
report common to all following parts.

2 Normative references

ISO 472, Plastics — Vocabulary

ISO 80000-5, Quantities and units — Part 5: Thermodynamics

INTERNATIONAL STANDARD ISO 11357-1:2016(E)
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3.1
differential scanning calorimetry
DSC

the specimen and that into a reference crucible (3.3) is derived as a function of temperature and/or time 

is plotted as the abscissa and  (3.4) difference as the ordinate. The endothermic and/or exothermic 
direction is indicated on the DSC curve.

in the ordinate and the exothermic direction downwards (see Figures 1 and 2). It also has the advantage that the 
direction of thermal effects in plots of  (3.4

3.2
calibration material

well established to be used for the calibration of a DSC instrument or for the assessment of a 
measurement method

3.3
reference crucible
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dQ
of material of mass m T kelvins at constant pressure;

);

cp ).

cp ) when the amount of material, 
m, is expressed in moles.

3.7
baseline
part of the recorded curve in which no reactions or transitions take place

baseline when the temperature is changed in accordance with a controlled temperature programme.

3.7.1 to 3.7.3

Figure 1).
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Key
dQ/dt 4 virtual baseline
T temperature 5 instrument baseline
t time 6
1 dQ/dt vs t (or T) 7 isothermal start baseline
2 T vs t 8 isothermal end baseline
3 specimen baselines a Endothermic direction.

Figure 1 — Schematic drawing showing baselines

3.7.1
instrument baseline

positions of the DSC cell

3.7.2
specimen baseline

the specimen in the specimen crucible and the reference crucible (3.3)

 (3.4) between the specimen crucible and 
the reference crucible (3.3 instrument baseline (3.7.1).

instrument baseline (3.7.1) and the isothermal start and end baselines (see Figure 1).

4 © ISO 2016 – All rights reserved
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3.7.3
virtual baseline

transition to be zero

DSC curve for convenience (see Figures 1 and 2).

Ti, to peak end, Tf, (the peak baseline) allows the 

(see Figure 2).

3.8
step
abrupt positive or negative change in the height of a DSC curve, taking place over a limited 
temperature range

Figure 2).

3.8.1
step height
difference between the heights of the extrapolated baselines before and after a step, measured at the 
time or temperature corresponding to the point on the DSC curve which is equidistant between the two 
baselines

3.9
peak
part of the DSC curve which departs from the specimen baseline (3.7.2), reaches a maximum or minimum, 

specimen baseline (3.7.2)

departure of the peak from the virtual baseline (3.7.3) corresponds to the start of the reaction or transition.

3.9.1
endothermic peak

reference 
crucible (3.3)

3.9.2
exothermic peak

reference 
crucible (3.3)

3.9.3
peak area

virtual baseline (3.7.3)
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3.9.4
peak height
greatest distance in the ordinate direction between the interpolated virtual baseline (3.7.3) and the DSC 
curve during a peak

proportional to the mass of the specimen.

3.9.5
peak width
distance between the onset and end temperatures or times of a peak

3.10
characteristic temperatures, T, and times, t
values for temperature and time obtained from the DSC curve

Figure 2.

of temperature:

— the temperature at the reference position;

— the temperature at the specimen position.

The reference position temperature is the one preferred for plotting thermograms. If the specimen position 
temperature is used, then this information will need to be included in the test report.

temperature differences in kelvins (K) and characteristic times in seconds (s) or minutes (min) (see Figure 2).

t, as the abscissa instead of temperature, T.
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