Thermal Analysis

Innovative Technology

Versatile Modularity

Swiss Quality

Thermal Analysis




DSC3

Unsurpassed Sensitivity
Excellent Resolution

SmartSens terminal with
One Click™ function
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DSC Excellence

Temperature data

air cooling RT to 500 °C(200W ) | RTto 700 °C( 400W )
cryostat cooling -50 10 450 °C -50 fo 700 °C
Temperature range :
intraCooler -100 to 450 °C -100 fo 700 °C
liquid nitrogen cooling -150 to 500 °C -160 to 700 °C
Temperature accuracy +02K
Temperature precision +0.02K
Furnace temperature resolution + 0.00006 K
Heating rate RT to 700 °C 0.02 to 300 K/min
Cooling rate 0.02 to 50 K/min
air cooling 8 min (500 to 100 °C) | 9 min (700 fo 100 °C)
L. cryostat cooling 5min (100t0 0°C)
Cooling time

Infracooler

5min (100t0 0 °C)

liquid nitrogen cooling

15 min ( 100 0 -100 °C )

Colorimetric data
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Furnace chamber . Sensor type FRS 5+ HSS 8+
Sensor material Ceramic
NN EAXIE 9l5t0f
AWz amE ez Number of thermocouples 56 120
HXlotn UELICH Signal time constant 18s 31s
Indium peak (height to width) 17 6.9
Reliable Automation TAWN resolution 0.12 0.20
34712| sample position0| UM 745Gt AT sensiTivi’ry 19 56.0
Cixielez dzld = ZuE HNISLChUmE M at 100 °C + 350 Y + 160
Crucibles £ H AEH2 B USUH. easurement range at 700 °C + 200 il + 140 il
METTLER TOLEDOOIA| LIQL= 2E EfRI| CrucibleS -
S Resolution 0.04 W 0.02 W
Digital resolution 16.8 million points
Ergonomic design
MES SSOE M 2ol 221 Stz
TAWN Test oriZao 2 WrE kg 0l2stof
L0 438 92 4 sLict
DSC MIAQ| High Temperature Resolution}
Excellent SensitivityZ 201514 4= Q&LICY.
METTLER TOLEDO DSC32| EX : Crucibles for Thermal Analysis
* Rugged MultiSTARe sensor with 56/120 thermocouples — 52820 Xatst Bt EHIts Crucible2 EEM ZH™A|0] MES He= HAULICH HAEO
* Robust endurance-tested sample robot — ZrA|7t A2|S & Ql= S0} Kol HA , ] .
_ L ey =7 | gk & _mf At2E|E Crucibles?l SR E HAE Znto| HatMo| 2 I8
e Start the experiment with just One Click™ — tif=2 17 4|2 Ht2 =™ Jt5 i j i _ .
* Simple FlexCal®calibration — A|7H ot} H&tst 25 A Za} 0IE & 7| wfZof DSCet TEA EFAlol= HRE MSsiAl  copper oluminum alumina
 Modular concept — AF2XIQ| ZMof| 27| MZHz|H, £59| AFRALO| @70 2 Y 0|=E 7ts MEdsHof SiLICH ME0i| = CrucibleS MEHSIH AJ A[ZHS
» Wide temperature range — 5tH0j| -150°C ~ 700°C2| S 2= MM EXIts Mok5lm AlR|SH 4 Ql= X ZIZ AS A QIAL|C}
¢ Intelligent ergonomic design — ZIEtSt 7|7| 29 C|XfQ!
steel (gold-plated) gold platinum

* Comprehensive services — 7|7|2%S 9|5t M2 X0l X|¢



DSC3+

Temperature data
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A air coolin RT to 500 °C( 200W RT fo 700 °C( 400W
Unsurpassed Sensitivity 9 C(200W) ~(400W)
E Excellen’r Resolu’rion AT cryostat cooling -50 10 450 °C -50 fo 700 °C
S intraCooler -100 to 450 °C -100 fo 700 °C
- — liquid nitrogen cooling -150 to 500 °C -160 to 700 °C
E Temperature accuracy +02K
D Temperature precision +0.02K
—
D_ Furnace temperature resolution + 0.00006 K
Heating rate RT to 700 °C 0.02 to 300 K/min
+ Cooling rate 0.02 to 50 K/min
™ air cooling 8 min (500 to 100 °C ) | 9 min (700 to 100 °C)
O L. cryostat cooling 5min (100t0 0°C)
Cooling time .
U) Intracooler 5min (100100 °C)
D liquid nitrogen cooling 15 min ( 100 fo -100 °C )
DSC microscopy .
siA40| talist DSC 7HE = MicroscopyE 02510
Y MEo| #EtE Ee 20| £20| Uk . .
BlS2| E2|= 0| DSCL Chobst Zst ok Af2)(st Colorimetric data
AlAH, CCD 7tuilzt, o|o|x| HxQt AZE )2
MEo| HBlE ANZIOR BOI8 A olAL[Tt Sensor type FRS 6+ HSS 9+
Sensor material Ceramic
Number of thermocouples 56 120
Signal time constant 1.8s 31s
row dafa 19.5 6.9
Robust sensor Indium peak (height to width) .
mathematically corrected >155 0.20
Mztel FEE #HO| 3tstEH0|Lt .
Qoo 2Lt otHa LIt T resolufion 0.12 56.0
W7ol 28t MMZ s 717|2] sensifivity 11.9 + 160 W
43S 2|1 22 "o 27 o - ' at 100 °C + 350 mV + 140
ol HTIZ oo & oA easurement range
AEN Qe 2Tt A 4 ABLLH g ot 700 °C + 200 1l 0,02 i
DSC photocalorimetry Resolution 0.04 W
Digital resolution 16.8 million points
DSCE gt photocalorimefry HM|AZ|=
uv Curing A|)\E1I§ AHEEA-IQ H}or St _/,\_
QUELICt HStA|AHI0| 2 Curing reaction
I MEEMS UV light 229 2 Y &
AlZtol 2 snt2 £ JHSELIC
METTLER TOLEDO DSC3+2| EXl : Examples thermal events and processes that can be determined by DSC Application
e Amazing sensitivity — 0|M|3t M0|EH Jts * Melting behavior e Curing
_ o Crystallization o Stability
* Outstanding resolution — it2 =4 #3tt Overlapping® 24 £3 7ts « Polymorphism * Miscibility

« Robust endurance-tested sample robot — ZtA|ZF A28t & Ql= FT}X0| 2 * Liquid-ctystalline fransitions o Effects of plasticizers

B - _ ® Phase diagrams and composition ® Thermal history
e Small and large sample volumes — 0|2f F= CH2FO| MET E4st ME =X7ts * Glass transitions * Heat capacity and heat capacity changes
» Modular concept - 4/ E’“Oﬂ W M, £ A8l 270 12 YTA0IS Ths e e e eniepes
<ol

Application Area : Thermoplastics, Thermosets, Elastomers, Adfesives, Safety technology, Electronics,

E
¢ Wide temperature range — 3._f._ 0of -150°C ~ 700°CQ| He 20 Mo =XMJLs Aircrafts, Automotives, Foodstuffs, Pharmaceuticals, Chemicals and composites



TGA2 Excellence

TGA2

High Performance

Already Built into the Basic Configuration

New SmartSens Terminal

AZtEo 2 ZntE HoE 1 OneClick

II5C2 £&42 2M Method 2t 7Hs5

Ergonomic design

EEA X2 Jts

Horizontal furnace

METTLER TOLEDO TGA 22| §

Sample Robot Option -
Automatic weighing in
(pan and sample, using

sample robot)

.

Buoyancy
Compensation

Temperature data

Small furnace (SF) Large furnace (LF)

Temperature range RT to 1100 °C RT to 1100 °C

Temperature accuracy +1K + 1K

Temperature precision +04 K +06K %

Heating rate 0.02 fo 250 K/min 0.02 fo 150 K/min D

Cooling time 20 min ( 1100 to 100 °C) 22 min ( 1100 to 100°C) C:jh

Cooling time with hellium <10 min (1100 to 100 °C) < 11 min ( 110010 100 °C) 5

Sample volume <100 <900 u 9,_

®)
Balance data -
XP1 XP1U XP5 XP5U

Measurement range <lg <lg <bg <bg

Resolution 1.0 1g 0.1 1g 1.0 1g 0.1 ug

Weighing accuracy 0.005% 0.005% 0.005% 0.005%

Weighing precision 0.0025% 0.0025% 0.0025% 0.0025%

Repeatability < 0.001 mg <0.0008 mg | < 0.002 mg < 0.0009 mg

Typical Minumum Weight 0.19 mg 0.16 mg 0.22 mg 0.17 mg

Typical Minumum Weight USP 1.9 mg 1.6 mg 22mg 1.7 mg

Internal ring weights 2

Blank curve reproducibility better than + 10 g over the whole temperature range

Hyphenated techniques

Sorption MS FT-IR

* Wide temperature range — RT to 1100 °C2

e METTLER TOLEDO ultra-micro balance — M| X2l 7|=2 X|Zl
* Modular concept — AtEXI2| SH0f| XA MEEZH, FF9| AHEXIQ|
 Wide measurement range — 0|2F = C}20| 2A|9t HI|2 7}Al

e Hyphenated techniques — MS, GCMS L= FTIRE HZot0{ EGATIAE
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Examples thermal events and processes that can be determined by TGA2 .
Application

* Quantitative confent analysis (moisture, fillers, polymer content, materials, efc.)

 Adsorption and desorption of gases

o Kinetics of decomposifion processes

 Sublimation, evaporation and vaporization

© Thermal stability

* Oxidation reactions and oxidation stability

o |dentification of decomposition products, solvenfs and solvates
 Sorption and desorption of moisture

© Pseudopolymorphism

* Defermination of Curie femperatures

Application Area : Rubbers, Plastics, Building materials, Minerals, ceramics, Chemicals,

Pharmaceuticals and foodstuffs



TGA/DSC3+

High Performance
Already Built into the Basic Configuration

METTLER TOLEDO Balances
— Uniqueness in all Respects

Parallel-guided balance

ook MEo| x|7t 88 Fof tHHCH
Cl2te, oSt 2A Hate YMX|
%2 WRES0((2ea) LHEEI0] AN
XAl calibrationZts

MultiSTAR® TGA/DSC sensors

TGA/DSC3+ Premium

METTLER TOLEDO TGA/DSC 3+2| EH :

SDTA sensor

ME2- 2 ZX5t= thermo-
couple Z2iE|E gHalc2 1A

DTA sensor

AH
(=}

=
=

2ElE2 2 ME

DSC sensor

MZ3} reference? 2EXI0|E
x;a HIEPD'QE x|x+ 67|-|0|
thermocouple2 7A

£} reference?| 2% x}0|E
X E
o =2

Temperature data

Small furnace (SF) Large furnace (LF) High temp. furnace (HT)
Temperature range RTto 1100°C RTto 1100°C RTto 1600 °C
Temperature accuracy +025K +03K +05K P
Temperature precision +015K +02K +03K 8
AT LIEE 0001 K 0001 K 0002K gh
Heating time 5min (RT1o 1100°C) 10min (RT10 1100°C) | 10min (RT1o 1600 °C) 5
Cooling time 20min (110010 100°C) | 22min (110010 100°C) | 27 min (160010 100°C) g'
Cooling time with hellium [ <10min (110010 100°C)| <11 min (110010 100°C)| <13 min (160010 100°C ) %
Heating rate 250 K/min 150 K/min 100 K/min
Coolilng rate 20 K/min (=150 °C) | -20 K/min (=150 °C) | -20K/min(=200°C)
Sample volume <100 1 <900 1 <900 1)
Balance data

XP1 XP1U XP5 XP5U
Measurement range <lg <lg <bg <bg
Resolution 1.0 ug 0.1 ug 1.0 g 0.1 ug
Weighing accuracy 0.005% 0.005% 0.005% 0.005%
Weighing precision 0.0025% 0.0025% 0.0025% 0.0025%
Repeatability < 0.001 mg <0.0008 mg | < 0.002 mg < 0.0009 mg
Typical Minumum Weight 0.19 mg 0.16 mg 0.22 mg 0.17 mg
Typical Minumum Weight USP 1.9 mg 1.6 mg 2.2 mg 1.7 mg
Internal ring weights 2
Blank curve reproducibility better than + 10 yg over the whole temperature range

* Wide temperature range — RT fo 1600 °C2| 52 2 Q|

e METTLER TOLEDO ultra-micro balance — MAXQ! 7|=2 X|Zrst HUMAIHZ9| EXY

LR
¢ Wide measurement range — 0O|2F L= CI2Fo| 2|9 RIS
¢ Hyphenated techniques — MS, GCMS = FTIRS HZ5IH EGATIAEAM T

o DSC heat flow measurement — MZ9| 22
=1
o

=2
i
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N
|

Examples thermal events and processes that can be determined by TGA/DSC 3+ ..
Application

TGA DSC

* Quantitative confent analysis (moisture, fillers, polymer content, materials, efc.) | e Melting behavior
 Adsorption and desorpfion of gases o Crystallization

o Kinetics of decomposition processes © Polymorphism
 Sublimation, evaporation and vaporization  Phase diagrams
© Thermal stability * Glass fransifions
 Oxidation reactions and oxidation stability © Reaction kinetics
* |dentification of decomposition products, solvents and solvafes * Heat capacity

* Sorption and desorption of moisture
© Pseudopolymorphism
 Defermination of Curie femperatures

 Reaction and fransition enthalpies

Application Area : Rubbers, Plastics, Building materials, Minerals, ceramics, Chemicals,

Pharmaceuticals and foodstuffs




TMA/SDTAT Excellence

TMA/SDTA 1

Unparalleled versatility
Opfimum Measurement Configurations

LF/1100 HT/1600

1C/600 LN/600

The four TMA/SDTA1 Versions

- High temperature version :
room femperature ~ 1600 °C

- Standard temperature version :
room temperature ~ 1100 °C

- IntraCooler version :
-80°C~ 1600°C

- Liquid-Nitrogen cooling option :
-150°C~ 1600 °C

Swelling Mode
ch
i

o
AccessoryE AtE5to £ & o UASLICH

SDTA signal

SDTA signal2, ME2T 2 modela
0|25t0f AALE reference 2x 29|
A0 YLICt Sample| 20| H2Qt HE0
SAIXQl DTA signalel £0| 7Hs5H
Elof £7bx0 HEE S 4 Utk

METTLER TOLEDO TMA/SDTA 12| E& :

DLTMA

HEHEH T TMAE DLTMA
(Frequency < 1Hz) 7|s0| o
DMAOIM 248 + QU= HEHY

Temperature data

LF/1100 H1/1600 1C/600 LN/600

Temperature range RT 1o 1100 °C RT 10 1600 °C -8010 600 °C -150 10 600 °C —O:‘:
S

Temperature accuracy o o ° ° -

( RT to max. femperature) +0.25°C +05°C +0.25°C +0.25°C —
S

Temperature accuracy o o

(-70/-100 C fo RT) ne +035°C =037 —
@)

Tempsrature agouracy £035°C L05°C -

Temperature reproducibility +015°C +035°C +0.25°C +0.25°C

Heating . ) . .

( RT fo max. temperature) 8 min 22 min <6 min <6 min

Heating . )

( -70/100 C fo RT) n.a <7 min <6 min

Cooling 20 mi 40 mi 1B 15 mi

( max temperature to RT) 0 min <40 min 3min < 15min

Cooling n.a 22 min 15 min

( RT t0 -70/-150 C )

Analysis of decomposition products by EGA (Evolved Gas Analysis)

TMA &3 M2 Mass spectrometer2t FTHIR specirometerti| 20|
£[0] EGA 7tA 2M0[ 7SEILICE O[FA g2 F7HA21 FE=
£ 7{1EE sfiMot=tl =20/ ELICt

Examples thermal events and processes that can be determined by TGA/SDTAI

=
* Wide temperature range — —150 to 1600 °C2| HS 2 2
e Cooling option — M0 A IC = LN2 MEHIHS

« Nanometer resolution — 0§ OJA|3t 20| H3l9} £X 7t

7
o Wide measurement range — 0.1 ~ 1.0N29| 52 force H$|

¢ Hyphenated techniques — MS, GCMS EE= FTIRS HZGIH EGATIAEAM T

e Viscoelastic behavior (Young's modulus)
e Glass fransition

* Expansion coefficient

 Expansion and shrinkage of fibers and films
 Softening

e Viscous flow

e Melting and crystallization

Coatings and Adhesives

 Gelation

® Phase fransitions
e Curing and crosslinking reaction
 Swelling behavior
¢ \/olume expansion
e Thermal effects of pharmaceuticals and foodstuffs

Application Area : Paints, Plastics, Lacquers, Composites, Films, Fibers, Ceramics,

Application



D MA/ s DTA86] € Temperature data

Range -150 to 500 °C

Excellent Performance Technic al resolution 0.003 K

uoI1jn3I108ds

DMA/SDTA861° Excellence

. Accuracy 05K
Over the wide force range
Force
Range 0.001 10 40N, (12, 18 0r 40N)
Technical resolution 015 mN(Oto5N), 1.5 mN(0Oto50N)
Wide & Multi-Frequency Measurement Sensitivity 1 mN
Response DataZ 2| 247 |3 FrequencyZ 47§ 7x| SAlol &5t Displacemeni
EXst 4 om(Multi-Frequency), £t 2t2t9| FrequencyE itXMo 2
M2510] 8 25 YALICH(Frequency Series funchion). 0|27 &3t Range 1.6 mm
Z3tE Overlaying B2 STt 20 A Frequency2| Xtolof <|gt Technical resolution 0.6 nm
HE HluE + ASLIC Sensitivity 5nm
Stiffness
External Sample Holder
Range 10 fo 108 N/m
Q2 0|A Ctst Deformation modesof| A|2E EE 0.2%
ZH|5t0{ DMA LiSof| Z&HSE 4= Qlof, Sampling :
QR0 2 £ Zilo| QX2 2=HAUSLICE Tan delta
Range 0.0001 to 100
Technical resolution 0.00001
Sensitivity 0.0001
Frequency
Range 0.001 to 1000Hz
Technical resolution 0.00001
Accuracy 0.0001

Logarithmic and linear scans

Modes Multi-frequency (sequentially)

Multi-frequency (simultaneously)

Measurement modes

Sample Holders Length : 30 to 90 mm, Length : 20 to 80 mm
The various deformation Bending 3-point Dual cantilever Width : < 15 mm, Thickness : < 5 mm
Modes Max. sample length : 100 mm
- - 5
Corst ModesZ 0[2310!, A0l Stiffness range bending 10 fo 10° N/m
S0l stA M 5 JASFLICH Shear Diameter : < 15 mm, Thickness : < 6.5 mm
i 3_-po|m ben.dlng ! Stiffness range shear 10 to 108 N/m
- Single cantilever bending

Length : 19.5 mm (19.5, 10.5, 9.0, 5.5)

- Dual cantilever bending Tension o ) :
- Tension Width : <7 mm, Thickness : <3 mm
- Compression Stiffness range tension 10 fo 10’ N/m
- Shear Compression Diameter : < 20 mm, Thickness : <9 mm
Stiffness range compression 10 to 10" N/m
METTLER TOLEDO DMA/SDTA861°2| EX! : Examples thermal events and processes that can be determined by DMA/SDTA861e e
= O Application
« Measurement of both displacement and force — ModulusQ| IjS Xust X 7Hs U EBEEIRRIT AT - el el el
_ _ © Relaxation behavior e Gelation
* Large frequency range form 0.001 ~ 1000Hz - =2 FrequencyE X&ot0{ HC} 2 0| 7tse #ot « Glass fransition « Phase transitions
ofLlz}, AMxet SYUst =A sto e &Y Jts » Mechanical modulus » Composition of blends
* Wide force range from 0.001 ~ 40N — Soft/Hard 3t A|29] £8 7t * Damping behavior e Curing and polymerization reactions
. - _ - e Softenin o Material defects
¢ Innovative external sample Holder — 2|=20i|A &5l= Modest| A|ZE ZH|5I0{ L0 HIZ & IHs _ g _ . .
) _ e \liscous material flow o Effects caused by filler materials
* Sample temperature measurement - SDTA®E 0|25}0], Matst LE HA SA|H0I A|Z0 UEN =X JI5

Application Area : Thermoplastics, Thermosets, Elastomers, Films, Fiber, Ceramics, Metals, Aircrafts,

¢ Wide stiffness range — !5t Sample holder2 ¥st=e ZE 2 Ho| 22X =™ 7ts Automotives, Viscous materials and composites



DMA Excellence

DMAI

Excellent Performance

The Perfect Solution for Materials Analysis

Measurements with static forces

VAR S o] 7Hs&Lc

- |o

DMAT2 Sampleoi| LX$t StressQI7tE £5t+0 Creep/Recovery,
Stress-Strain Curve, Deformation-Relaxation S Ct&t

Rotatable Measuring Head

180% 3™ 715§t Furnace Heade SamplingS
X2 o ZtmstA ot ot 2, Fluid Bath
Option2t Humidity ChamberE Salf £3 Sovent
YUY &5t0lM ModulusEH0| 7HsRfLIC

METTLER TOLEDO DMA 12

Xl -
[«

Jim

Titanium Sample Clamp

| FOiA| 7|2Moz2 2F HSE0{UE Modes
(Shear, 3-point Bending, Dual Cantilever, Single
Cantilever, Tension, Comperssion §)2 E|Et&
MEZ TSN, A 2AY0 4L

Touchscreen of the DMA 1
EIX|AZ2E Es& Sample Sample
holder 12 MEHE &t0lg 4 Qlom,

A5 AAHE B5Y 4 Bl

Temperature data

Range -190 to 600 °C
Technic al resolution 01K
Temperature Accuracy 075K

Heating rate

0.1 K/min to 20 K/min

Cooling rate 0.1 K/min to 30 K/min
Force data

Force Range +0.001 fo+ 10N
Technical resolution 0.25 mN
Sensitivity 1mN
Displacement

Displacement Range +1mm
Technical resolution 2nm

Sensitivity 30 nm
Stiffness

Stiffness Range 50 to 105 N/m
Precision 0.5%

Tan delta

Tan delta Range 0.0001 to 50
Technical resolution 0.00001
Sensitivity 0.0001
Frequency

Frequency Range 0.001 to 300 Hz
Technical resolution 0.0001

Accuracy 0.001

Modes 1. Logarithmic and linear scans

2. Multi-frequency (sequentially)

Maximum sample length

Sample length | 56 mm
Fluid Bath option

Temperature range | -20 0 80 °C
Humidity option

Temperature range 510 85 °C

Humidity range

5% RH1t0 85 % RH (at 85 °C)

Examples thermal events and processes that can be determined by DMAI1

* Flexible positioning of the Measuring Head — E7 Solvent Lif TE= 2N SE6H0IA 2= ModesE AtE51H E87ts

¢ Easy Operation — 042{7X| Mode |7} 7HHGHH, W2 H WA 7ts

* TMA measurements — Static ForceE 0|2510] L&A |4 2 Creep A 7Hs

¢ Humidity Option — ~20| £ Ett2 0|25}H Modulus &8 7ts

¢ Ergonomic design with large touchscreen — &&= 7} =2 TouchscreenAt&o 2
» Wide Temperature range — -190 °C £E 600 “C7X| §2 2F WO £X Jts

oro
B2 3=

ujn
ton
An
N
olr

o Extremely efficient and economical cooling — \ieniT|= Out line= CrA| A7 LN, Gose| &of 2l CoolingAlZt &= 7Hs

e Viiscoelastic behavior
© Relaxation behavior
e Glass fransition

* Mechanical moduli

* Damping behavior

* Softening

e Viscous flow

e Crystallization and melting

e Gelation

* Phase fransformations

e Composition of blends

e Curing and polymerization reactions
o Material defects

o Effects due to fillers

Application Area : Thermoplastics, Thermosets, Elastomers, Films, Fiber, Ceramics, Metals, Aircrafts,

Automotives, Viscous materials and composites

Application

uoI1jn3I108ds



E
& UserCom
F A0 st 2Ot MEXQI A2Tt HRaHTIR?
HE EH ol %A MEXIZ(UserCom)7t 2{£9]
¥ 2MHT1(Material Characterization)of] =28 S2/L|CH.

UserCom =2 LHE]
g EA 93| U 7| &8
- Zd ¥ AHEGHA

-EA oE2|AH oM » www.mt.com/ta-usercoms

> 2EM 0{Z2]7|0|]M Handbook

o EXM0| C}oFst Method2t Applicationof Cist Li0|
Hﬂéf | L0 UASLICH Aol et Botet AHE A4S Salf S8H
ol £RMS MAIZLICE
ZQ Handbook 71HIX]
-Thermal Analysis in Practice
-Thermal Analysis of Polymers

-Evolved Gas Analysis »www.mt.com/ta-handbooks

Qmalol ng
SEA7[0f cHet 7|2 0|21t 2|, AHEHM, S HAFE 1
T|H, &b 28, SHIE 2MH &g 9 MR ud Y FXE,
Y3E S A TH2E0 22E »
280l 18

I a0l W0 "‘WOI o2
AN V= s

Al ES0IA oC|MLE 2210102
» kor.mt.com/seminars

> &34 atoj=2z2|
HEE J|E Xtg, HE

HE £z HHHE 7|70 2
39 Chdet A2 MSste HAE ZHO AgA EPOIHHEI%
a4 B2 AEAS 710 it £ 242 NZEUC
» www.mt.com/lab-library
HE2 E¥E T2|0HF)

4
\ 4

q3

MBEA HSESA NZT7 URFZ 102 21 OULS 1~45
HETIA GRZSA| 247 BBE 1350Hx) sHI0 AT} 4083
AUTIN SN 7 SIS 464-5 DU 05

Mgt : 1588-0180

WA : 02-3498-3557
www.mf.com

E HED B4 DZXIIMIE]

1588-0180

For more information

Quality certificate. Development, production and
festing according to ISO 9001.

Environmental management system
according o ISO 14001.

“European conformity” . The CE conformity
mark provides you with the assurance that
our products comply with the EU directives.



