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Accelerating Rate Calorimeter, es-ARC
Battery Calorimeter, EV-ARC

(World wide bench marking product)
Reaction Calorimeter, zRC, MRC™
Rapid Screening Device — RSD™

World Wide Bench Marking Products

CALORIMETER

Micro RC ARC

DSC, TGA/DSC, TMA, DMA
(High Resolution / High Sensitivity)
FP (Hotstage, Melting, Softening)

Valuable Application

Thermal Conductivity Meter
Dilatometer (Thermal Expansion)
Thermal Diffusivity Analyzer

Customized for your needs

http://www.yeonjin.com
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Microscopic Hot/cold Stages
Liquid crystal measurement instruments

nalysis

.. DualHotstage  Various application for thermal microscopy

Dilatometer (Quenching, Deformation)
High Temp. DSC/DTA, STA, TMA

High Temperature Viscometer
Plastometers

hermal

Versatile and Easy to Use Quenching / Deformation Dilatometer DIL805A
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Thermal properties solution provider!

We serve only thermal properties solutions.

Find out more our high techniques

Solution provider for Thermal analysis, Thermal conductivity and Calorimetry !
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Thermal Conductivity / Thermal Impedance
QuickLine™.-10, Unitherm™.-2022, QuickLine™.-50
N 2ARFAEEA

Differential Scanning Calorimeter

High Temperature DTA / DSC
DSC/DTA701, DSC/DTA703

Dilatometer
Unitherm™-1000, DIL801, DIL802-, DIL803

Quenching / Deformation dilatometer; DIL805A/D
FeESEY| / GHEESHEY|

Thermal Diffusivity / Thermal Conductivity Analyzer
FlashLine™-2000, FlashLine™-3000, FlashLine™-4010, FlashLine™-5000

Nanofluid thermal conductivity meter
LAMBDA 2, LAMBDA 1

3 EA
Viscometer / Rheometer
Quartz Laboratory Viscometer, Smallest sample volume
T2 A Quartz Process Viscometer
IS H = A MicroPVT
N2HFHEA

High Temperature Viscometer

Rotation viscometer
Fibre elongation viscometer
Beam bending viscometer

AT AEH 0] M 3 http://www.yeonjin.com
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Thermal properties solution provider!

HEAM7| Thermal Analyzer
9 %A DSCL
o FeFE2A7] TGADSCL
A 7] A4 7] TMA840-841E
547 A4 7] DMAB6LE
AZF7| Calorimeter
Lithium Battery Calorimeter

I £ =F 7 Rapid Screening Calorimeter, RSD
7hEE A =7 Accelerating Rate Calorimeter, ARC

(=]
=
EV-ARC tl-8- vl H 2] & 7], Multi-point BPC
<< %A Micro Reaction Calorimeter, uRC
ol uj e 2] DA Isothermal Battery Calorimeter

28E/H=%7| Fusion Point Apparatus, FP series
Melting point determination MP50/7-90
Melting -, cloud — and clear point
Microscopic Hotstage
Softening / dropping point
SEAE| O] X] Microscopic Hot/cold stages
US| Hot/cold Chucks
SHEY|0|E Hot/cold plates

SThM (Scanning Thermal Microscope) € Thermal Probes

MMH|A Test service of Thermal Analysis (DSC, TGA/DTA/DSC, TMA, DMA)
ML|34F Thermal Analysis Workshop

TGA/DSC/DTA Alumina pan, Aluminum pan

o}
=
o
=

=
L.
=
L.

For more information, visit our website: http://www.yeonjin.com
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HE A Viscometer

120 M A Pressurized Viscometer (high temperature)

Plastometer
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FI[AEM7] TMA, SH7|AHZ=4A7] DMA

Al 2MAMH|A Thermal Analysis testing service

HE M3 AF Thermal Analysis Workshop
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THERMAL CONDUCTIVITY

Anter, USA
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QuickLine™ -30 is a very low cost thermal properties analyzer with interchangeable surface and
needle probes for a wide variety of materials in environments from —20°C to 70°C. Portable operation
for field use or process control. Test times in minutes.

MODEL 2022 Guarded Heat Flow Meter for testing of polymers,
ceramics, metals and other materials of low to medium thermal
conductivity. Also capable of testing viscous fluids. Temperature
Range —20°C to 300°C. Available as a manually operated instrument
or fully computerized system. Conforms to ASTM E1530.

QuickLine™-10 is a lower cost guarded heat flow meter instrument
for operation at ambient temperature. An automated version is
available for QA applications. Conforms to ASTM E1530.

: QuickLine™ -50 is a device
specifically developed for
l_l-_ b : measuring interface thermal
resistance of thin film. It is based
on a newly developed transient
technique (patent pending) that is a
magnitude faster than steady state
measurements, and can also
readily measure very low
impedance combinations.
Temperature Range RT to 150°C.

Unitherm™ Model 2022

QuickLine™-50

FireLine™ -1000 is a fully automated computer controlled instrument specifically designed to measure
the thermal conductivity of certain fire resistive materials and general purpose insulating materials. It
uses a direct / absolute method that requires no calibration. Temperature Range RT to 1000°C

MODEL 6000 Guarded Hot Plate for testing of thermal insulations and other materials of low thermal
conductivity. Models cover ranges from -180°C to 550°C. Sample size 300mm square, maximum
sample thickness 75mm. Fully computerized system. Conforms to ASTM C177 and ISO 8302.

1700 Universal Road, Pittsburgh, PA 15235-3998 USA anter

corporatiolg
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FLASHLINE™- 2000 is suitable for research and
development programs, as well as quality control. It is easy to
maintain and very economical to operate in terms of
consumables. The pulse module is integral, forming a compact

- LR
bench top unit. The output of the HSXD is channeled through a IHH|“||”,”|:|

LA

proprietary patented wave guide to any of the specimens. .
Pulse delivery through the wave guide produces outstanding

flux uniformity that greatly improves the data. It covers a

temperature range from RT to 300°C.

FLASHLINE™- 2000

FLASHLINE™- 3000 is a moderately priced system

for temperatures from —180°C to 1000°C. It uses

a high speed xenon discharge (HSXD) pulse source

to test larger, coarse-grained materials (refractories,
carbons, rocks, etc.) and composites. Multiple sample
capability allows specific heat capacity measurement and
thermal conductivity determination.

FLASHLINE™ - 5000 series is a modular laser flash system that can be configured to satisfy the most
diverse requirements from insulators to highly conductive materials.

It can be supplied with one or several different furnaces to cover a temperature range from -180°C to
2700°C, and to accommodate single or multiple specimens. The state-of-art high speed electronics and
the extensive dedicated software based on the best available theoretical and practical foundations
generated in the past twenty five years. Highly accurate specific heat capacity measurement and
thermal conductivity determination.

1700 Universal Road, Pittsburgh, PA 15235-3998 USA anter

corporatiolgl
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CALORIMETRY

Thermal Hazard Technology, UK

A - 7155 ETFAH(ARC), HEZFA, HSETFA

The Accelerating Rate Calorimeter; ARC™

The world's benchmark adiabatic calorimeter. Giving full
adiabatic runaway information for both temperature and
pressure events. Also the EV-Accelerating Rate
Calorimeter the worlds only purpose designed adiabatic
battery calorimeter.

The EV-Accelerating Rate Calorimeter; EV-ARC™
The world's only purpose designed adiabatic calorimeter
for batteries. Capable of looking at storage and EV
batteries the EV-Accelerating Rate Calorimeter retains
the high sensitivity and adiabacity of the original
instrument.

Rapid Screening Device - RSD™

A new instrument to give you rapid access to
exothermic data. This instrument allows you to run up
to 6 samples simultaneously.

Micro Reaction Calorimeter - ZRC™
A new reaction calorimeter - working with small volumes giving rapid and
accurate enthalpy data and enabling rapid access to reaction kinetics.

Micro Multicell Calorimeter - mMC™

Our latest reaction calorimeter permits up to 8 samples (plus 2 reference)
to be measured simultaneously. Ideal for excipient compatibility, food
spoilage, microbial growth, denaturation and chemical stability studies.

www.thermalhazardtechnology.com

inarmal nazarel fa*ehnology
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Baehr-Thermo, Germany

Quenching / Deformation dilatometer

This special dilatometer is used for
the determination of deformation
parameter and for the creation of
continuous cooling and isotherm TTT-
diagrams.

High heating rates of up to 4000K/s
and cooling rates of 2500K/s as well
as deformation rates of 0,01 to 125
mm/s are the main features. The
following parameters are e.g.
determined: deformation way, flow
stress, strain rate, true strain, HF-
power, change of length, temperature,
time.

The entire electronics operate digitally and with an own processor system to control the HF generator,
the hydraulic system, the measuring data recording, the gas supply, the vacuum units and the safety
devices.

The professional 32-Bit software WinTA 9.0 runs under Windows® NT,2000, XP. An extensive
software accurately and efficiently deals with both routine tasks and comprehensive evaluations. Export
functions as tables in ASCII and Excel format as well as graphic file outputs in the formats BMP, JPG,
TIF, EMF etc. enable a cross-platform work.

S MAH+~=7| Dilatometer

We offer a wide range of various horizontally and vertically operating dilatometers for measurements
in different temperature ranges. The high measuring accuracy and the comfortable handling form
outstanding features. A very high quality standard has been reached by constant innovation, e.g. digital
amplifier technique, 32-Bit software and a new temperature stabilization of the measuring heads.

More than 900 satisfied
customers use and
measure with our
dilatometers every day.

i ST ooyt b e
[ (== NE SRR R
—
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VISCOMETER

Baehr-Thermo, Germany

Viscometers (high temperature) serve the
measurement of the dynamic viscosity (n) of
materials with Newtonian behaviour of e.g.
glasses, slags or mould powder.

As the viscosity of these materials changes over
many decimal powers (1 to 1014,5 dPa s), it is
only possible to record the complete range by
using different measuring methods.

For this BAHR-Thermoanalyse GmbH offers three
viscometers for different temperature ranges.

Rotational Viscometer VIS403

Rotation viscometer 1 to 107,5 dPa s
Fibre elongation viscometer 108 to 1012 dPa s

Beam bending viscometer 109 to 1014,5 dPa s

NUAHMEA (Pressurized viscometers)

F5 Technologie, Germany

Physical, rheological and thermodynamic properties of a fluid
are determined by measuring the change pressure of a sample
under applied volume change and at different temperatures: the
p,V,T diagram.

Pressure function
Relative volume
Specific volume
Density

Derivatives aV / OP and OP
Compression ratio

Bulk modulus

Strain relaxation times

- The MicroPVT can be used to investigate hydrate formation and
paraffin content.

- Linking the MicroPVT with a second unit can provide a high
pressure capillary viscometer.

- The MicroPVT can be used to measure wax crystallisation
temperature and pressure on live fluids and on petroleum products.

@HETIAm oM
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PLASTOMETER

Baehr-Thermo, Germany

Plastometer serve the simulation in high temperature ranges of hot deformation processes (torsion,
tension and pressure) for electrically conductive materials, such as steel, iron, non-iron metals. The
plastometer is mainly used for the examination of the forge ability and for the simulation of rolling
processes. High strain rates and a high true strain are distinctive features of this equipment.

Determined parameters

- deformation way
- torque

- angle of torsion
- flow stress

- true strain

- strain rate

- HF-power

- change of length
- temperature

- time

Plastometer STDS810

Thermal Hot/cold stages

Instec, USA

INSTEC designs, manufactures, and markets
high precision temperature controllers,
microscope heating and cooling stages, and
microscope warm stages, which have been used
in a variety of research area.

INSTEC also manufactures precision hot chuck
systems, and thermal platform systems for
probing, characterization, and failure testing of
liquid crystal displays (LCDs) and semiconductor
wafers.

Hot/Cold Stages

Hot/Cold Chucks

Hot/Cold Plates

LCD Instruments & LC Cells

@HEzIame ol 11 http://www.yeonjin.com
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SThM Thermal probes

PICOCAL, USA

PICOCAL is a technology-based venture whose objective is to provide novel measurement solutions
to its customers. The company's first product is a MEMS scanning thermal probe that enables users to
quickly and clearly view and measure thermal properties at the nanoscale. PICOCALSs products are
designed to help researchers and manufacturers view critical characteristics that were not detected
before. PICOCAL's team has more than 14 years of technical experience in scanning thermal
microscopy and more than 20 years of microfabrication expertise.

In almost every technology there is a need for enabling instrumentation at the nanoscale. The fields that
gain from PICOCAL's technology are: semiconductor, nanotechnology, biomedical, and advanced
materials.

Thermal Probes

SPM modules

SThM Technical Notes
High Speed Probes
Frictional Probes

LI /N EHEESHEY

F5 Technologie, Germany

By combining a high precision thermal conductivity sensor with an special heating device, a
new standard on the field of thermal conductivity measurement of fluids could be set. The
system is very suitable for measuring nanofluids.

The measurement priciple is based on a resistance measurement at a hot-wire with a diameter
of only 100 um.

- Optimization of fluid development
- Optimization of fluid application

- Quality control

- In-field Fluid analysis

- Nanofluids

@HEzIame ol 12 http://www.yeonjin.com
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DTA/DSC

D2 AIKFALE L

Baehr-Thermo, Germany

L r—

S

T ——

DTA/DSC701

Sensitivity:
Measuring range:
Accuracy:
Resolution:

Signal time constant:
Atmosphere:
Temperature range:

Heating rate:

o |-

20pV/imwW
1uV - 100pV
+/- 3,0%

T=0,05°C, 4T=0,01°C

10s

inert gas, air

-160°C - 600°C; RT - 1450°C; 120°C - 1700°C

0,01 - 20 K/min

The differential thermal analysis (DTA/DSC)
serves the measurement of the temperature
difference (4AT) between a sample and an inert
sample in function of the temperature (T).

The sensitive sensor and the homogeneous
temperature profile are excellent features of
this DTA/DSC.

There is a good heat transfer between the
DSC sensor and the sample crucible,
whereas there is a high thermal resistivity
towards the furnace room. This causes a high
sensitivity and low time constants thus
resulting in an exact determination of
enthalpy, specific heat and transformation
points.

The disc-shaped furnace shows an excellent
and homogeneous temperature profile
guaranteeing a straight and flat base line.

DTA/DSC703

Outstanding features of this DTA/DSC are the newly developed sensitive
sensor, the stable base line and high heating- and cooling rates.

There is a good heat transfer between the DSC sensor and the sample
crucible, whereas there is a high thermal resistivity towards the sample room.
This causes a high sensitivity and low time constants thus enabling an exact
determination of enthalpy, specific heat and transformation points.

Inert sample Sample

[
Furnace

Accuracy:
Atmosphere:
Temperature range:
Heating rate:

Cooling rate:

The bifilar-coil furnaces show an excellent
temperature profile thus guaranteeing a very
good base line.

With cooling rates of 15 min (1400°C to 100°C)
these furnaces are also designed for a high
sample throughput.

+/-2,0%

vacuum, inert gas, air

-160°C - 700°C; RT - 1450°C; 120°C - 1650°C
0,01 - 100 K/min

1400°C to 100°C in 15 min

.....

@HETIAm oM
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THERMAL ANALYZER : DSC, TGA &

METTLER TOLEDO, Switzerland

AMXFAMEEA _ DSC

[_-_,,--_- F DSCA1, Thermal Analysis Excellence Line is the best choice for
e manual or automatic operation, from quality assurance and
Caw & production through to research and development. The DSC utilizes

- an innovative patented DSC sensor with 120 thermocouples which
‘ guarantees unmatched sensitivity.

Amazing sensitivity — for the measurement of weak effects

DSC1 Wide temperature range — from —150 °C to 700 °C in one measurement

a2k M7| _ TGA/DTA

The heart of a TGA is the balance cell. Our TGA instruments use
the world’s best micro and ultra-micro balances. By using one of
the three removable sensor types the TGA/DSC1 simultaneously
measures heat flow in addition to weight change. Thanks to its

Twr

modular design, the TGA/DSC1 is the ideal instrument for &\-—L— -
manual or automated operation in production and quality . y
assurance through to research and development. ‘ _—
METTLER TOLEDO ultra-micro balance — the balance technology leader o
Hyphenated techniques — evolved gas analysis using MS and FTIR -

TGA/DSC1

Aexo TAWN Resolution Comparison (135.3 °C) 12.08.2005 08:58:09

DSC Application

——————— —_————— - Signal Value -2.61 mW
4

Glass transitions
Crystallinity
Melting behavior
Melting point

Signal Value -3.26 mW

Signal Value -4.91 mW

Signal Value -3.29 mW

Purity of materials

—————————— e L Phase transitions
Polymorphism

Desorption and vaporization

Signal Value -3.64 mW

Chemical reactions
Kinetics (e.g. curing)

Signal Value -6.39 mW

= y
0.35/3.0 =0.12 (FRSS) Specific heat capacity
5. 130.0 135.0 140.0 145.0 °C Ageing and
" 24 26 28 30 32 min thermal history

@HEzIame ol 14 http://www.yeonjin.com
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THERMAL ANALYZER : TMA,DMA &

METTLER TOLEDO, Switzerland

@7IAEA7] _ TMA

With the TMA/SDTA840 you can measure dimensional changes
of a sample as a function of temperature. It is widely used in the
analysis of polymers and composites to measure expansion
coefficients, melting and softening temperatures.

-150-600 °C /RT ~1100 °C Temperature range
0.6 nm (over the whole range) TMA resolution

(@] Dynamic load TMA (DLTMA mode)
(] Expansion  [m] Penetration [®] Tension
(@] Bending (3-point bending) (w] Swelling

el

=

£X7|4£47] _ DMA

The METTLER TOLEDO DMA/SDTA861e is the latest DMA
introduced in the market. In comparison with conventional DMA
instruments it offers new and unique performance benefits:

A frequency range up to 1000 Hz for material behavior simulation
and accurate determination of moduli through the presence of a
dedicated force sensor.

Dedicated force sensor and unique LVDT positioning for accurate measurement of
moduli and tan &

Various deformation modes and measuring systems to accommodate any sample
type and material suitable for DMA analysis

Relaxation Behavior of SBR

Pa
109 3

1084
1077 4
1064

1015+

flow

rubbery
plateau

DMA Application
m———— ] ,G‘ ,
Young’s modulus,

shear modulus

Complex modulus
(storage modulus &
loss modulus)
Damping behavior

glass process

Glass transition
Phase transitions
Relaxations
Curing behavior
Effects of frequency

relaxation Reference temperature -10 °C

107-7100-6104-5104-4104-310-210A-1 10°0 10M 1042 103 10° 10°5 10°6 10°7 10%8 100 Hz

Linearity

@Az Amold 15
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— 2 £ 2pSC(TMDSC), Sapphwe method Cp (DIN 51007), Y2 A
GJ 2d2|(Kinetics), DSC puvity, AFZEQNI(0IT) & RIEA s
>< DSC :TZLAZ
I I I Evaluation Exoxf;mo
Tg. ACp Jp—
U) Glass pplicatio
Transition Database
it Im, AH Curing
U) 881s behavior
: 28¢ 2sHE
cp— Oxicggon DMA
)
O NEHE Evaluation
DOS File
C Import TMA
OtAI I+ Evaluation
el &t
TGA
Evaluation
=]
TOPEM
E Cp
! Specific ADSC
Heat (TMDSC)
q) Kinetics
n'" order
DSC ADSC
Purity Cp
Advanced Model
model Free
[lree Kinetics
kinetics
MaxRes IsoStep™
Auto \
Evaluation
Validation
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TGA(R% F2M7; Thermogravimetric analysis)

Sample: Rubber

- M0 BE B 52 =X

- Evaporation, desorptioon (moisture), vaporization

- Thermal decompostion (pyrolysis, depolymerization)

- Thermal stability (Z 2+ & &)

- Oxidative degradation, oxidation stability (&H3HOHE A)

- Compositional analysis (volatiles, polymer, carbon black, ash, filler) |
- DTA application with TGA/DTA, e.g. Solid-solid transition aifios
- DSC application with TGA/DSC, STA

10 Kimin

TMA(Z T Y £M7]; Thermomechanical analysis)

- 3AJI(XI=) B3} (dimensional change) &

- Expansion and shrinkage behavior (#& 2 == HE)
- Expansivity (Coefficient of linear expansion)

- Coefficient of Thermal Expansion (2 & }l=~, CTE)

- Young's shear modulus, stiffness

- Polymorphism (change of crystal modification)

o - Glass transition (72l & 01, Tg)

R - Softening (H 3t &)

Glass Tramsion
Ongat -1007°C

. Hags T
05s Tranwion
Crnst 08 46 i STEe TASEC

DMA(EM Y 2M7; Dynamic mechanical analysis)

- Viscoelastic (& & &) properties .
- Shear modulus (G ), - Young Modulus E

. M A 80 phe 20 phr =
- Damping, Loss angle (delta), Loss factor (24! H| <=, tan 5) " o/ //‘ L i gy
- Stress relaxation test g -
- Tension test(2! 2 Al &), - Bending test (2= Al &) 20 T e
- Compression test (2 =0tE AlE) 10 T I
- Storage Modulus (N & EAH E, E', G') Frequency: 1 Hz
- Loss Modulus (Z A A EtA 8, E", G") .
- Compliance (J) o 100 200 300 400 500 600 700 um
- Creep behavior, Creep test 80 phr ""'““---.‘_H_HH
- Curing kinetics, Curing time Storage Modulus £° .

- Degree of reticulation

- Fatigue test S0 N
. - 10%0

- Gel time, - Relaxation time T
- Glass transition temperature (=2l &8 0|2 <, Tg) e R
- Secondary transitions 1071 100 10 102 um
- Impact resistance

- Linear/Non-linear behavior (8 &/H|H & & HE)

- Prediction of long term mechanical behaviour

- Rheological properties

@HEzIame ol 17 http://www.yeonjin.com
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Thermal Analysis Workshop € &4 234
GAE SE2H A2AZH S240 28 O2E SHAEE JIEez
gEAo Jlx=2 £& HOolH oHﬁ ZAE HeotAsLIt
Month Method Technique Application =
14 Special course (Based on consulting, On-Site workshop available)
249 | DSC/ITGA Crystallinity, Glass transition (Tg) | Polymers/ YEONJIN
Thermoplastics
3-4 9 | Special course (Based on consulting, On-Site workshop available)
5¢€9 | DMA/TMA/DSC Curing, Kinetics, Glass transition | Polymers/ YEONJIN
(Tg), Rheology, Master curve Thermosets /
construction (TTS) Elastomers
6-7 2 | Special course (Based on consulting, On-Site workshop available)
8¢« | DSC/TGA/DMA Polymorphism, SFI Pharmaceuticals / YEONJIN
Foods
94 Special course (Based on consulting, On-Site workshop available)
10 ¥ | DSC/TGA/DTA Curies transition, Phase Inorganics / Metal / YEONJIN
transition, Water desorption Ceramic
11 ¥ | Special course (Based on consulting, On-Site workshop available)
124 | DSC/TGA/TMA/DMA | - Summary of most considerable techniques and YEONJIN
application
- Introduction of new thermal analysis method
HEA 7]% ... Principle of Thermal analysis
- 224 HE
- DSC-TGA-TMA-DMA £3&&cl
58 ZHIFA 34 ... Basic curve interpretation
- 240 28t thermal effectl 712
- Baseline ¥ artifact
Az H 84 =3 Alg §|4 ... Application of Thermal analysis

Special course

% Advanced technique

On-site workshop available
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Thermoplastics, Thermosets, Elastomers

Pharmaceuticals, Inorganics and more

http://www.yeonjin.com
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We serve only thermal properties solutions.

Thermal conductivity
Thermal diffusivity
Dilatometer
Accelerating Rate Calorimeter, ARC
Battery Calorimeter, EV-ARC
Reaction Calorimeter
Thermal Analyzer
Melting point determination
Microscopic Hotstage
Softening / dropping point
SThM Thermal Probes

Viscometer
Plastometer

Thermal Analysis testing service
Thermal Analysis Workshop
Service

TGA/DSC/DTA Alumina pan, Aluminum pan

Find out more our high technigues
WWWw.yeonjin.com

FMIAM dxIBEHI oA
(150-805) MESSEAl SSEF DAaES 40t 32-1418 K HALY 35
Phone: 02-2675-0508 A/S: 02-2675-0566 Fax: 02-2675-0567 support@yeonjin.com

http://lwww.yeonjin.com
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