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Abstract: Recently, in-situ titanium matrix composites have drawn great attention due to the superior properties over 1i-
tanium alloys. Recent research achievements of synthesizing methods, selection of matrix and reinforcements, micro-
structure, mechanical properties and superplastic process are reviewed. The present problems are put forward and the fur-

ther research fields are also discussed.
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Table 1 Properties of reinforcements used in titanium matrix
composites
Density Melting  Thermal expansion Elastic

Particles

g-cm™®  point/K efficient/10 "¢ K~' modulas/GPa

4.63

i 3.1 297 43
SiC 9 970 (25 500 C) 0
6.52 ~7. 15
TiC 4.99 3433 440
! (25 ~500 °C)
4.78
B,C 2.51 272 445
4 0 (25 ~500 C)
TiB, 4.52 3253 4.6~8.1 500
5.69
ZiB 6. 3373 503
T 09 (25 ~500 C) 0
TiB 4.05 2473 8.6 550
ALO,  4.00 2323 8.3 420
Si;N, 3.20 2173 2.5 385
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Trapping Sunlight with Silicon Nanowires

While there are now silicon photovoltaics that can convert sunlight in-
to electricity at impressive 20 percent efficiencies, the cost of this solar
power is prohibitive for large-scale use. Researchers are developing a new
approach that could substantially reduce these costs. The key to their suc-
cess s a better way of trapping sunlight. Because of its superior photo-e-
lectronic properties, silicon remains the photovoltaic semiconductor of

choice but rising demand has inflated the price of the raw material. Fur-

thermore, because of the high-level of crystal purification required, even

the fabrication of the simplest silicon-based solar cell is a complex, ener-

gy-intensive and costly process. The researchers are now able to reduce

both the quantity and the quality requirements for silicon by using vertical arrays of nanostructured radial p-n junctions rather
than conventional planar p-n junctions. In a radial p-n junction, a layer of n-type silicon forms a shell around a p-type silicon
nanowire core. As a result, photo-excited electrons and holes travel much shorter distances to electrodes, eliminating a
charge-carrier bottleneck that often arises in a typical silicon solar cell. The radial geometry array also, as photocurrent and op-
tical transmission measurements by the researchers revealed, greatly improves light trapping.

(From: Light Trapping in Silicon Nanowire Solar Cells)



