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Material Selection Criteria:
(conventional approach)

e unirradiated thermophysical properties

e radiation effects |

e low activation

e material availability / fabricability /
joining technology, etc.



Possible Materials for High Wall Loading

. Low activation materials
Ferritic / martensitic alloys
Vanadium alloys
S1C / S1C composites

. Other conventional materials
Nb-1Zr
Cu alloys (DS Cu, CuCrZr,
CuNiBe, Cu-Cr,Nb, Cu-Nb)
C/C composites
Cu-graphite composites

. Newly developed materials
Ti; S1 C, composites

. “Innovative” materials
porous matrix metals & ceramics
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Large Improvements in the Thermal Conductivity
of SiC have been Achieved in the Past Five Years
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Thermal Conductivity (W/m-K)

Low-Temperature Neutron Irradiation Causes
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Ti 3SiC2/SiC Composite Bend Strength

as a function of test temperature in air.
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Conclusions

* Low activation materials may be able
to meet the APEX neutron wall loading
goal of TMW/m’ ( iy s ““"‘*f j{:g'“g‘ >
. Alternate materials (e.g. Ti; Si C,) and
design philosophies ( e.g. porous
membranes) may allow additional
increases in wall loading

. The material operating limits are
determined by the temperature-
dependent thermophysical properties
(taking into account radiation effects)



Tensile Propertles of Unirradiated V-4%Cr-4%Ti
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Yield Strength (MPa)
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Yield Strength of Unirradiated F82H Ferritic/Martensitic Steel
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Yield Strength (MPa)

Yield Strength of Irradiated Fe-(8-9%)Cr Steels
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9CR-2WVTa IS IMPROVEMENT OVER

CONVENTIONAL STEELS
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