Textilni nanomateria

Stridaveé zvlaknovani

Y



Opakovani
Elektrické zvlaknovani
* Jehlové x bezjehlové

* \/lyuziva stejnosmerny zdroj vysokého napéti
* V ¢ase neméni svoji polaritu Voltage
* Kladny / zaporny

- Direct Current



Opakovani

Materialové podminky:

* Typ polymeru
* Molekulova hmotnost a jeji distribuce / N
* Koncentrace SN/
Rozpoustedlovy systém
Elektricka vodivost

* Viskozita
* Povrchové napéti & g e
» Aditiva iR




Opakovani

Procesni podminky:

e Usporadani spinneru

* Elektrické napéti

* Vzdalenost kolektoru od elektrody
e Davkovani roztoku

* Kolektor

* Podkladovy material

* Teplota

* Vlhkost



Porovnani DC a AC zv

DC zvlaknovani
Vyzaduje elektricky
aktivni kolektor

aknovani

AC zvlaknovani
Nevyzaduje elektricky
aktivni kolektor

-




Stridave zvlaknovani

e VVyuziva stridavy zdroj vysokého napéti
* V Case meni svoji polaritu

e Vlakna jsou béhem procesu nabita jak kladnym, tak i
zapornym nabojem

* Neni potreba elektricky aktivni kolektor, jako kolektor
slouzi emitovana vlakna

* Vlakna jsou od elektrody unasena elektrickym vétrem



/ /

* Nejcastéji harmonicky prtubéh - sinusovy
* Moznost rizeni vysilaného signalu

sine wave triangle wave
equal areas i equal areas
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/ /

aknovani

Stridave zv
* Moznost rizeni frekvence béhem zvlaknovani

* Frekvence — pocet opakovani periodického déje za
jednotku Casu  f [Hz]

* Perioda — doba trvani jednoho opakovani
periodického deje T[s] =t

1
F=7




/ /

aknovani

Stridave zv
* Moznost posunuti offsetu

e Zvlaknovani probiha prevazné v kladné nebo
zaporné casti vysilaného signalu

A 20 ms

.“/

Transmitted signals with a shifted offset. (A) 9.5V, -5.5V, (B) 5.5V, -9.5 V.
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aknovani

Stridave zv
* Moznost rizeni amplitudy
* Amplituda — maximalni hodnota proménné veliCiny

* Ovlivnuje vysledné efektivni napéti
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Stridave zv

aknov

/ /

dn|

* Hodnota stfidavého napéti se neustale méni

 Efektivni hodnota stfidavého napéti —rovna
hodnoté stejnosméerného napéti, které by davalo

stejny primeérny vykon
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/ /

Prubéeh zvlaknovani

(a) The immediate product of AC electrospinning is a compact plume of nanofibres, which can be readily manipulated
for further processing. The ability to grab and manipulate the plume by hand demonstrates that this method works
without any electrically active collector. (b) The plume of nanofibres resembles fine smoke emerging from the AC
electrospinning electrode. The spinning head of the electrode can be composed of three discs.
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aknovani

Prabéh zv

(b)

A disc-shaped steel overflow electrode (a) was used in the experiments. The white rectangle shows a
detail of the edge (b) of the electrode on which the high-speed camera focused. The creation and
subsequent collapse of the jets was observed and recorded only on the edge of the electrode tip due to
the presence of the highest level of electrical intensity.



Prubéeh zvlaknovani
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The AC electrospinning processes driven by the sinus wave signal for the basic PA 6 solution (left) and the
enhanced solution (right). The voltage signals are represented by the dotted gray lines, the spinning areas
are shown as a solid gray line, and the effective electrospinning areas are highlighted by solid black lines.



Prubéeh zvlaknovani
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The AC electrospinning processes driven by the step change signal for the basic PA 6 solution (left) and the
enhanced solution (right). The voltage signals are represented by the dotted gray lines, the spinning areas
are shown as solid gray lines, and the effective electrospinning areas are highlighted by the solid black
lines. The rising slope time was 1 millisecond.
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Vliv frekvence

13.7 cm 10.1 cm

(D)— 100 Hz (E) - 200 Hz (F) — 400 Hz



Vliv frekvence
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VAN ) /
Vyuziti
* \/ySSi vyrobnost nez stejnosmerné zvlaknovani

* \/lyroba objemnych vrstev
* Stejnosmérné zvldkrnovani — max. tloustka cca 600 pum
o Stfidavé zvldknovani — mozna tloustka az nékolik cm

* Problém:

* Nezvlaknuji vSsechny polymery, které zvlaknuji pomoci
stejnosmerného zvlaknovani

e Stejny problém i s rozpoustédlovym systémem



Fibre diameter |um|

Vyuziti

Fibre diameter
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Graph of fiber diameters for DC fiber layers and AC
fiber layers

Surface energy
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Surface energy values of the tested materials.



Vyuziti

* \/lyroba:
* Smésnych prizi
* Jadrovych prizi
* PloSnych materialu
e Kompozitnich plosnych materialu

 Jako kolektor muze slouzit:
Prize

Staticky kolektor

Rotujici buben

* Pas



Vyuziti — plosneé utvary

%

SEM HV: 20.0 kV SEM MAG: 100 x VEGAS TESCAN| SEM HV: 20.0 kV SEM MAG: 1.00 kx VEGA3 TESCAN|
WD: 12.87 mm Det: SE 500 ym WD: 12.88 mm Det: SE 50 pm
View field: 277 mm Date{m/dfy); 06/15/18 FT TUL Liberec View field: 277 pm  Date(m/d/y): 06/15/18 FT TUL Liberec




Vyuziti — kompozitni materia

SEM HV: 20.0 kV SEM MAG: 100x | VEGAS3 TESCAN .0 K K VEGAS TESCAN
WD: 13.04 mm Det: SE 500 pm WO: 13.00 mm 50 pm
View field: 277 mm  Date(m/d/y): 06/15/18 FT TUL Liberec View field: 277 ym  Date(m/dly): 06/15/18 FT TUL Liberec
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Vyuziti — jadrove prize




Vyuziti — kompozitni jadrove prize




Dekuji za pozornost!



TEST

e Jaky je rozdil mezi stejnosmeérnym a stridavym
zvlaknovanim?

* Jaky je vztah mezi frekvenci a periodou?
* Co je to efektivni napéti?

* Je potreba kolektor u stridavého zvlaknovani?



