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Obr. 1: Prirez komorou tokamaku
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odvod tepla, ochranny material prvni st&ny/divertoru
odolnost proti odprasovani, pevnost za vysokych teplot
dobra tepelnad vodivost, vysoky bod tani

nizka retence tritia

obtiZnd vyroba - obtizné obrdbéni, vysoky bod tani
DBTT, rekrystalizace

nachylnost k oxidaci
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Oxidace wolframu

@ bé&Zny provoz - neni
@ havirie

e vniknuti Og, Hy0O
e oxidace - zména vlastnosti, vznik tékavého WO3- H5O
(rozsi¥eni radioaktivity mimo reaktor), zmé&na rozméri
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Pasivaéni vlastnosti

During Operation Loss of Coolant Accident

D,T,He, Ar, ...

o W-Cr-Ti

o W-Hf—TI 0, H,0 atmospeﬂhere
o W-Cr-Y l limited WO, release
o W-Cr-Hf F;?givating Layer
o W-Cr-Hf-Y

Structural Part / Coolant Structure

Obr. 2: Vznik pasivované vrstvy

R. Neu, et al., Advanced tungsten materials for plasma-facing components of DEMO and fusion power plants,

Fusion Eng. Des. (2016), http://dx.doi.org/10.1016/j.fusengdes.2016.01.027
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Obr. 3: Fazovy diagram W-Cr
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Obr. 4: Detail fazového diagramu -

miscibility gap
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Experiment a zamér

1. Experiment

e ptiprava prasku - mechanické legovani
vyroba vzorku - Spark Plasma Sintering
e Zihani vzorki
e studium mikrostruktury a tvrdosti

2. Zamér
e ziskat poznatky o rozpadu tuhého roztoku W-Cr
e vyrobit material s niZsi kinetikou rozpadu
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Mechanické legovani

Obr. 5: Planetarni mlyn nadoba Obr. 6: Planetarni mlyn

Ball Grjnding Jar
Movement of the
Planetary Disk

Planetaty Disk

Centrifugal
Force

(@ ®)
Working Principle of Lab Planetary Ball Mill
(a) overall layout of planetary disk  (b) horizontal section of grinding jar

Obr. 7: Planetarni mlyn - princip

http://www.mtixtl.com, https://www.micronanotools.com
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Spark plasma sintering

FAST
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Assisted
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Obr. 8: sPS
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. 9: Priichod proudu p¥i SPS

Tab. 1: Vzorky p¥ipravené metodou SPS

Slozeni [hm. %] | Teplota °’C] | Tlak [MPa] | Cas [min]

W-10Cr-1Hf 1750 70 3
W-10Cr-1Hf-1Y 1750 70 3
W-10Cr-1Y 1750 70 3

http://www.fct-systeme.de/en/content/Spark-Plasma-Sintertechnologie/ nm.19 nc.40/SPS-Technology.html
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© Vysledky
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Pavodni mikrostruktura
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Obr. 10: W-10Cr-1Hf Obr. 11: W-10Cr-1Hf-1Y

ENISHOW  GoWASCZESD D fNev20lT

Obr. 12: w-10Cr-1Y

M. Vilémova et al., Microstructure and phase stability of W-Cr alloy prepared by spark plasma sintering, Fusion

Engineering and Design 127 (2018) 173-178, https://doi.org/10.1016/].fusengdes.2018.01.012
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Obr. 14:
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Obr. 13: 10 hodin, 1000°C
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Obr. 15: 40 hodin, 700°C Obr. 16: 40 hodin, 1200°C

M. Vilémova et al., Microstructure and phase stability of W-Cr alloy prepared by spark plasma sintering, Fusion
Engineering and Design 127 (2018) 173-178, https://doi.org/10.1016/].fusengdes.2018.01.012
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Rozpad tuhého roztoku - srovnani pro T = 1000°C
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Obr. 17: W-10Cr-1Hf Obr. 18: W-10Cr-1Hf-1Y

M. Vilémova et al., Microstructure and phase stability of W-Cr alloy prepared by spark plasma sintering, Fusion

Engineering and Design 127 (2018) 173-178, https://doi.org/10.1016/].fusengdes.2018.01.012
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Obr. 19: Prostorové rozlozeni tvrdosti, W-10Cr-1Hf, 1000°C
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Shrnuti a zavér

@ studium vzorkd W-10Cr p¥ipravenych pomoci SPS - rozpad
tuhého roztoku

@ cil - ziskat materidl s pomalejsi kinetikou rozpadu

@ kinetika rozpadu zavisi na teploté a sloZenfi

Xy 1

o teplota b&*ného provozu (700°C) - rozpad nepozorovan
o teplota pFi havérii (>1000°C) - rozpad probihd, kinetika se lisi
dle sloZenf

@ prilegovanim Y je mozné rozpad zpomalit - zatim ne
dostate¢né

@ rozpad snizuje tvrdost, ale zadsadn& neménf jeji rozloZeni

Jakub Veverka SVK FTTF Maridnska 2018 - W slitiny 19 /20



	W jako materiál pro PFC
	Experiment
	Výsledky

