Meéreni aktivit - KEMS

...Furnace
(0.1 — 20 K min-t,
25-1450°C)
...QMS
range 1-512 amu
resolution 0,5amu
IE =25 -100 eV

...Turbomolecular Pump
... TA System Controller (TASC)

..Vacuum Controller, (cca 9-106
mbar)

...QMS Controller

..Purification Column (oxygen)

(Argon 99,999)

Mass Flow Controller
(MFC)

Knudsen cell / mass spectroscopy



a) b) C)
Whitman-Motzfeld equation

H_ﬂ.-ll'l 1 1
1 324 o 9| fimess
T (HJ“Hg )]*’“

W,...Clausiusiiv pravdépod. faktor (0-1)

dm/dt... hm. Ztrata (mikrovahy) projiti otvorem, a....pravdép.
Kondenzace (pro kovy=1)

Kineticka teorie plynii:

1 dm [2mkgT Pea =
heas — /
Pmess = 4@t VM

http://www.kip.uni-heidelberg.de/AG_Pucci/Research/LaboratoryAstrophysics/Experiments/Evaporation/Evaporation.ghp
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Sampled effusate
distribution from cedl

|-— Retained vapor
contribution




Praktické provedeni
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(@ Liguid nitrogen

(2) Molecular beam

(3) Electron impact ion source
(4) Aperture

(5) Knudsen cell

) Sample

@ Accelerating potential
Magnetic sector field
(9 Detectors




.1 Group Modes
o i
Skeletal I\(Iodelzs 1

T Crystalline T Amorphous
First Order second Order

Bending, Stretching, Rocking Side Group Modes
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https://eng.libretexts.org/Bookshelves/Materials_Science/Supplemental_Modules_(Materials_Science)/Polymer_Chemistry/Polymer_Chemistry%3A_Transitions/Polymer_Chemistry%3A_The_Glass_Transition
http://read.nxtbook.com/wiley/plasticsengineering/september2016/consultantscorner_plastics.html

i Glass Transition
Glass Transition St MbE

Onset 141.78°C : A
Midpoint 14635 *C Midpoint 223.43 °C

Glass Transition PC
Onset 97.39°C
Midpoint 100.82 °C

Glass Transition PS
Onset 8194 °C
Midpoint 85.53 °C

Glass Transition :.-;\S(-‘*

Onset  80.27 °C
Midpoint 79.64 °C Heating Rate 20 K/min

- PC and PES
Glass Transition Heating Rate 10 Kimin

Onset 1388°C
Midpeoint 19.15°C PVAC, PET, PVC, P8




Example

Tg
malé zatizeni

Dimension Change {um})

Velké zatizeni
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Urceni teploty skelného prechodu
Tg PTFE z mechanicke zkousky




Termomechanicka
analyza (TMA)

ICTAC: A technique in which a deformation of the
sample under non-oscillating stress is monitored
against time or temperature while the temperature
of the sample, in a specified atmosphere, is
programmed. The stress may be compression,
tension, flexure or torsion.
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Pouziti termomechanické analyzy

Method

Bulk sample

Divided sample

Thin film

Film or fibre

Fluid

Bulk or
supported

Mode

Flat probe/light
load
Dilatometer

Penetration
probe/
Significant load

Tension
accessory

Parallel plates

Flexure
accessory

Measured

At

Quantity
expansion

\Volumetric

Iharmm~ne

chan Ub

Depth o
penetration

Uniaxial
extension or
shrinkage

Distance

Bending

As a function of

Temperature

Temperature
Force

Time

Temperature
Force

Time
Temperature
Time
Temperature

Time
Temperature

Information
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and Tg

Coefficient of expansion
and Tg

Modulus,

Cl“Ub% HIIK de
Creep behaviour
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Softening (Tg)
Melting
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~oo
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Tg, melting,
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Prepn. History
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Gelation
Melting,
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Softening (Tg)
Melting



Pristroje

Dilatometer Netzsch 402
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TG
DMA for poly(methyl methacrylate)




torsional braid analysis

\Vznik HCI
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Figure 4 TBA for poly(vinyl chloride)







Epoxy Cicuit Board N4103-13 Second Pass 11.04.2006 10:59:22

TAMP.CE58, 1.045008 105127 Epoxy Laminate N4103-13 (Circuit Board)
TAAMP-C358, 12880 mm Second Pass

GlEs Trasition
Thit mean TA1hE-EG6E Orsd 21388 1T
TAANP-CEBE, 12880 mm Left Limé 19660 *C
Right Limit 29145 *C




Crystalline Marrow processing

e Range
GLASSY STATE
(BRITTLE)

e

RUBBERY
(FLEXIBLE)

Amorphous

Broad
- processing
Range

(Glass Transition Temperature) (Melting Temperature)
TEMPERATURE —
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