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tions which appear in the region of blanket penetrations,
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tions. The effects introduced by the magnetic blanket
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room temperature from single specimens of A286 and HT9.
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results on the same materials. Based on these encouraging
results, irradiation test matrices can be formulated to
provide approximately five times as many fracture toughness
measurements for a -given test volume than with the multiple
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curve. When only the initial and final crack length values
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through statistical analysis.
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titanium-rich MC precipitation and that although initially
fine and uniform, this phase could coarsen during further
hot working. Solution treating to dissolve titanium-rich
MC precipitate particles requires temperatures above
1150°C. The Ti(C,N)S and titanium-rich MN particles
dissolve only at temperatures near melting, if at all.
Homogenization before fabrication is essential. Our
investigations addressed and solved all the problems
encountered when producing final form material for speci-
mens [0.25-mm-thick transmission electron microscope (TM)
discs punched from sheet]. Sheet 0.5 mm thick was also
fabricated for thermal aging response studies of the
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temperature-precipitation (TTP) curve determination shows
that MC precipitate particle distribution, either at the
•grain boundary or in the matrix, is considerably more sen-
sitive to initial dislocation density than to either time
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or temperature. Fine spacial and size distributions of
matrixMC precipitate particles can be achieved in 25%-
cold-worked PCA after as little as 5 min at 750°C. The
formation of MC precipitate particles helps control phase
instability by retarding intragranular precipitation of
HZZCQ, eta, and Laves phases in the PCA as in titanium-
modified type 316 stainless steel. The increases in nickel
and decrease in chromium of the PCA relative to titanium-
modified type 316 also appear to retard intergranular
M2zC$ and/or eta phase formation, thus allowing titanium-
rich MC to replace them as the grain boundary phase in the
PCA. Occasional Laves phase particles precipitate at the
grain boundaries of the PCA, as they also do in titanium-
modified type 316. These differences in response of the
PCA relative to titanium-modified type 316 forced us to
reevaluate the conceptual preirradiation micro structural
design. However, the ease of MC precipitation and the
variety of particle distributions available, together with
better resistance to formation of undesirable phases, make
the PCA superior to types SI 6 or titanium-modified 316
stainless steel. Thermal-mechanical treatments have been
developed to yield the designed preirradiation micro-
structures.
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Alloys selected for initial evaluations as candidate fusion
reactor structural materials. All rod materials have been
previously shipped to ORNL. During this reporting period,
the plate and sheet materials of the niobium alloys have
been prepared and are currently being readied for shipment.
Final secondary processing to flat product finish sizes
(2.5 mm plate and 1.5 mm and 0.76 mm sheet) is underway for



IX

the vanadium alloys. All mater-Lais associated with this
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(LiF-BeF2, KN03-NaN02-NaNOs, and LiF-LiBr-LiCl) is
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in KNO^-NaN02~NaNOg and the composition of the salt are
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rates varied from about 5 mg/rrfih (4 \m/year) at 430°C to
66 mg/m2h (59 \\m/year) at 550°C.




