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About Us DSC

Differential Scanning Calorimeter

TGA

Thermogravimetric Analyzer

STA

Simultaneous Thermal analyzer

Dilatometer

HSM

Hot Stage Microscope




RTto 400 °C
+200 mW
0.1-100 °C/min

-170t0 600 °C
+200 mW
0.1-100 °C/min

RTto 1450 °C
+ 200 mW
0.1-50 °C/min

Temperature range
Measuring range

Heating rate

Resolution 1w 1 uw 1pw
Enthalpy precision +0.2% for Indium
Gas atmosphers Insert, Oxidizing, Static and Dynamic

Thermal Characteristics Which Can
Typically Be Detected by Using DSC

® Melting temperatures and enthalpies (heats
of fusion)

@ Crystallization temperatures and enthalpies

@ Glass transition temperatures

® Oxidative-induction time (OIT) and
oxidative-onset temperature (OOT)

@ Degree of crystallinity

® Reaction temperatures and enthalpies

@ Cross-linking reactions (curing)

® Degree of curing

@ Specific heat capacity

@ Distribution of crystal molecular weight
(qualitative, via peak shape)

Low-Mass Furnace for Fast Heating
and Cooling Better Replicates Polymer

DPA DSC is equipped with the new furnace,
the fastest furnace available for a heat flux
DSC. It can heat at up to 100 K/min and cool

at 50 K/min over a wide measurement

range. This even allows for the
measurement of isothermal crystallization
or isothermal curing for kinetic studies
where it is necessary to reach equilibrium
conditions as quickly as possible. It is thus
possible to replicate real processing

conditions very closely in your DSC

experiments. Additionally, one can speed
up the measurements and thus save
working time.



TG A Series

Thermogravimetric Analysis

Thermogravimetric  Analysis  (TGA) is
increasingly used for the quality control and
assurance of raw materials and incoming goods
as well as for failure analysis of finished parts,
especially in the polymer processing industry.
Two types of DPA TGA 601 LT and TGA 601 HT
instruments are equipped with digital balances
and are vertically designed, featuring a
top-loading sample arrangement and direct
temperature measurement at the sample.

Heater

Sample

Measuring
System

Principle of Operation

A thermobalance is used to measure the
mass change of a sample as a function of
temperature or time, under a defined and
controlled environment with respect to
heating rate, gas atmosphere, flow rate,
crucible type, etc. Various international
standards describe the general principles
of thermogravimetry for polymers (ISO
11358) or other specific applications, such
as compositional analysis for rubber
(ASTM D6370) and evaporation loss of
lubricating oils (ASTM D6375).



TGA Information
@ Mass changes
@ Identification

@ Compositional analysis

@ Corrosion studies

@ Determination of filler content
@ Influence of aging

@® Decomposition

@ Oxidation

@ Thermal stability
@ Reduction behavior

@ Determination of plasticizer
content and other additives

@ Determination of moisture
content

@ Determination of added
carbon black

@ Determination of ash content

@ Curie temperatures

@ Reaction kinetics

@ Purity Determination

RT to 1500 °C
0.1-25 k/min
0.1 g
60 min
Endothermal and Exothermal
S

Temprature range RT to 1000 °C
Heating range 0.1 -25 k/min
Resolution 0.1 pg

Cooling Time 35 min

Caloric effects Endothermal and Exothermal
Thermocouple type K

Crucibles

Pt, Al203, Au, Si02, Ag, Zr02, Al, etc

Crucible Types for Various Applications

Standard TGA tests Al203 6.8 mm/4 mm 85l

Standard TGA tests
high sample mass or volume

Especially for c-DTA
high sample mass or volume

Al203 8.0 mm/8 mm; 9.0 mm/7 mm 300 pl; 350 pl

Pt/Rh (80/20) 6.8 mm/2.7 mm; 6.8 mm/6 mm 85 pl; 190 pl

Epecially for c-DTA

Up to max. 600 °C Al (99.5%)

6.8 mm/2.7 mm 85 pl

DTG {(%/min)
The decomposition of a PVC-U sample can be |-~
followed by means of a TGA measurement in an N2 % ]
atmosphere. This plot shows several mass-loss
steps between room temperature and 600°C. The

first two mass changes (DTG peaks at 280°C and [
331°C) are due to the release of chlorinated ' [
components. The subsequent cracking of the \*m —
hydrocarbon backbone can be observed at 460°C : [~
(DTG peak). The residue of 6.9% at 600°C can be

attributed to pyrolytic carbon and an inorganic filler. °

100 100 300

Temperature /°C



STA generally refers to the simultaneous application of Thermogravimetry (TGA)
and Differential Scanning Calorimetry (DSC) to one and the same sample in a single
instrument. The advantages are obvious: The test conditions are perfectly identical
for the TGA and DSC signals (same atmosphere, gas flow rate, vapor pressure on
the sample, heating rate, thermal contact to the sample crucible and sensor,
radiation effect, etc.). Furthermore, sample throughput is improved as more
information can be gathered from each test run.

Two types of DPA STA instruments are operated in accordance with the heat flow
principle. They are characterized by a three-dimensional symmetrical design with
homogeneous heating. Sensors with high calorimetric sensitivity, short time
constants and a condensat on-free sample chamber in the DSC cell ensure high
detection sensitivity.




DSC Tests

vettingrerystaization behavior [ I

Solid-solid transitions | Temprature range RT to 1500 °C

Degree of crystallinity Heating range 0.1 - 25 k/min

Glass transitions l Measuring range Up to 30 gr
Cross-linking reactions Resolution 1,10 ug

Oxidative stability I Caloric effects Endothermal and Exothermal
Purity Determination Thermocouple type E KSR
Speciiclisat cipacity ' Crucibles Pt, AI203, Au, Zr02, Al
Thermokinetics

ISO 11358 Plastics — Thermogravimetry (TG) of Polymers

Standard Test Method for Enthalpies of Fusion and Crystallization by
Differential Scanning Calorimetry

Thermal Analysis; Determination of Melting Temperatures of Crystalline
Materials by Differential Thermal Analysis

ASTM E793
DIN 51004
DIN 51006 Thermal Analysis (TA); Thermogravimetry (TG); Principles

DIN 51007 Thermal Analysis; Differential Thermal Analysis; Principles

TGA Tests

@® Mass changes

@® Temperature stability

@ Oxidation/reduction behavior
@® Decomposition

@ Corrosion studies

@® Compositional analysis

® Thermokinetics



Sample carrier
Furnace

Pushrod Protective Sample Thermocouple
Displacement Tube Sample
[ransducer
(LVDT)




Temprature range RTto 1100 °C RTto 1100 °C RT to 1500 °C
Measuring range + 2500 um + 2500 uym + 2500 pm
Heating range 1-20°C/min 1-20 °C/min 1-20 °C/min
Resolution 10 nm/digit 2 nm/digit 2 nm/digit
Sample Length 0-50mm 0 - 50 mm 0-50 mm
Sample Diameter 0.5upto 9 mm 0.5upto 9 mm 0.Sup to 9 mm
Atmosphers - Innert, Vacuum, Static, MFC

Dilatometer

Linear thermal expansion

Coefficient of thermal expansion (CTE)
Volumetric expansion

Shrinkage steps

Softening point

Glass transition temperature

Phase transitions

Sintering temperature and step

Density change

Influence of additives and raw materials
Decomposition temperature of e.g., organic binders
Anisotropic behavior

Optimization of firing process







Max. Furnace Temperature

Max. Sample Temperature
Sample Thermocouple
Maximum heating rate
Heating Element

Working tube 99.7% Alz0s

1650°C
1600°C
Type S
50°C/min up to 1600°C
Molybdenum disilicide (MoSi-)

Replaceable without tools

Protected against mechanical and chemical influences in an
alumina protective tube, positioned directly under the sample

Sample Thermocouple

Atmospheres

Oxidizing, Inert gas

Furnace Control
Specimen Carriage

Optical Components

Applications of

HSM in industry
Ash

Glass batch

Bulk material
Frits Glass

Vitreous enamels

Glass powders (seals
or soldiering materials
Ceramics

foudry mould sands
and blinders

Refractory coatings
for moulds

Metal

Steel, stainless steel

Mould fluxes and
slag conditioners

Non-ferrous metals

Program controller, temperature amplifier, limit temperature monitoring, current limiting
Guided carriage, placing and aligning the samples outside the furnace

LED light, CCD camera, 5 MP (resolution: 2592 X 1944) , 20 MP (resolution:
5440 X 3648) , macro-telecentric lens, which is tailored to camera and lamp

Coal ashes

Ashes from biomass

Ashes from the
production of bio fuels

Ashes from soli
organic residues

Ashes from solid
recovered fuels

Silicate ceramics
Oxide ceramics
Non-oxide ceramics
Dental ceramics
Grinding tools
Refractories

Ceramic glazes
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