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The majority of the summer’s research was spent improving the
accuracy and precision of fluence and temperature
measurements for irradiation experiments

Carbon — carbon velvet (CCV) and tungsten-coated carbon-
carbon velvet (W/CCV) samples were 1rradiated in the UW-
IEC apparatus HELIOS

A CCV specimen was irradiated to 5x10'® He*/cm? at 1150 °C

W/CCV specimens were irradiated at 1150 °C to 1x10'° D*/cm?
and to 5x10'® ions/cm? using He* and D*

SEM analysis has been performed to evaluate the surface
morphology changes on the carbon-carbon velvet specimens
from 1rradiations
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1W‘,, Fiber Composition of CCV and W/CCV W'

*Pitch Carbon Fiber: je—0-5 pum
D~9 um x H~5000 pum
* Amorphous Pyrolitic
Carbon CVD Coating: T
ungsten
0t~ 0.5 pm Sputter
Coating

*Tungsten Sputter Coating:
ot. ~1 um, dt.,. <1 um

tip side
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V¥ Surface Roughness and Shaft Corrugation ‘
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©a Irradiation of CCV to 10!° He™/cm? Results in  #a
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~ 1150 °C, ¢ ~ 10'” He*/cm?, V ~ 30 kV



©a Irradiation of CCV to 10!° D*/cm? also Results )

]

\V in Surface Roughness Y

T~1150°C, ¢ ~ 1019 D+/c:m2 V 30 kV



CCV Steady-State Implantation Summary @3
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{i‘f‘ % Irradiation of CCV to 5x10!8 He"/cm? Results in Erosion of lfi"'?’ "%“}
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T~1150°C, ¢ ~5x10'8 He*/cm?, V ~ 30 kV
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W/CCV Steady-State Implantation Summary
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’*'"'j" SEM Analysis Illustrates Increased Surface Roughening on lri*“‘ ]
ﬁ.i W-Coating after Irradiation of W/CCV to 10'° He*/cm? \;W j
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T~1150°C, ¢ ~ 10" He*/cm?, V ~ 30 kV



- After Irradiation of W/CCV to 10" He"/em* g
WY Rupturing of the W-Coating is Also Observed &%

W - Coatingm-’ ‘

T~1150°C, ¢ ~ 10" He*/cm?, V ~ 30 kV




@ W/CCV Steady-State Implantation Summary
\ @ 1150 °C, 30 kV

5x10!8 ions/cm? 10'° ions/cm?

W/CCV
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@ W/CCV Steady-State Implantation Summary @
Y @ 1150 °C, 30 kV N7
10 ions/cm?




}iModest Surface Roughening Occurs on W-Coating afterl }a
“&:’ [rradiation of W/CCV to 5x10'¢ D*/cm? I}WJ,;

T ~ 1150 °C, ¢ ~ 5x 1018 D+/c2 V ~30 kV
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£ Increased Surface Roughening on W-Coating after {?‘%‘n
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T~1150°C, ¢ ~ 10" D*/cm?, V ~ 30 kV

— "




W/CCV Steady-State Implantation Summar
@ 1150 °C, 30 kV ;
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* He" and D™ 1irradiation of CCV results 1n significant fiber
shaft roughening and erosion and appears to remove the
pyrolitic carbon coating on individual fibers

 He™ mrradiated CCV samples consistently sustain more
damage than the CCV specimen irradiated with D*

« W/CCV specimens undergo extensive W-coating
rupturing during He™ and D™ 1rradiation

* W-coated CCV samples sustain less surface roughening
than uncoated CCV after D" irradiation

 He" wrradiated W/CCV samples exhibit similar surface
morphology changes to that of polycrystalline W



Conclusion:

* We are not optimistic that CCV or
W/CCV will survive the required length
of time i1n the unprotected reference
HAPL chamber (300 FPD)



W Possible Future Work ¥

 Investigate the possibility of irradiating
tungsten with high energy carbon 1ons

 Examine the effect of He™ and D~
implantation on tungsten-carbide armor

 Search for a 1%t wall armor with
morphology change threshold greater
than 10'® He™/cm?
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