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Abstract: The influence of rare earth (RE) elements on the solidification process and eutectic transformation and mechani-
cal properties of the high-V type cast, high-speed steel roll was studied. Test materials with different RE additions were
prepared on a horizontal centrifugal casting machine. The solidification process, eutectic structure transformation, carbide
morphology, and the elements pmenl were all investigsted by means of differential scanning calorimetry (DSC) and
scanning electron mi ,-;W (SEM -EDS), The energy produced by crack initiation and
crack extension was analyzed using a dwtnl unpxx test machine. It was found that rare earth elements increased the ten-
sile strength of the steel by inducing crystallization of earlier eutectic y-Fe during the solidification process, which in tum
mcreased the solidification temperature and thinned the dendritic grains. Rare earth elements with large atomic radius
changed the lattice parameters of the MC carbide by forming rare earth carbides. This had the effect of dispersing long-
pole MC carbides to provide carbide grains, thereby, reducing the formation of the gross carbide and making more V avail-
able, to increase the secondary hardening process and improve the hardness level. The presence of rare earth elements in
the steel raised the impact toughness by changing the mechanism of MC carbide formation, thereby increasing the cmk
initistion energy .

Key words: eutectic carbide; impact toughness; differential scanning calorimetry; high-speed steel roll; rare earths
CLC number: TG142 4; 062125 Document code: A Article 1D: 1002 - 0721200704 - 0490 - 05

High-speed steel rolls have been developed con- cast high-speed steel rolls, and these fa
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thin,

2. Rare carth clements made the long-pole
shaped MC carbide into tree-like grains, and trans-
formed them to disperse grains of the carbide. Rare
carth clements with large atomic radius changed the

siderably in recent years'' ™!, Compared to traditional
rolls, cast high-speed steel rolls used in hot-strip mill
F1-F6 work rolls display excellent abrasion resistance,
improved quality of products, and reduced rolling
costs, and are i to find p ial
application in the production of cold-rolling steel
rolls.

The type, shape and quantity of carbide formed
are the key factors for controlling the quality of the
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Abstract

Dengue virus (DV), an arthropod-borne flavivirus, causes a febrile illness for which there is no antiviral
treatment and no vaccine!-2, Macrophages are important in dengue pathogenesis; however, the initial
target cell for DV infection remains unknown. As DV is introduced into human skin by mosquitoes of the
genus Aedes, we undertook experiments to determine whether human dendritic cells {DCs) were permissive
for the growth of DV. Initial experiments demonstrated that blood-derived DCs were 10-fold more
permissive for DV infection than were monocytes or macrophages. We confirmed this with human skin DCs
(Langerhans cells and dermal/interstitial 0Cs). Using cadaveric human skin explants, we exposed skin DCs to
DV ex vivo. Of the human leukocyte antigen DR-positive DCs that migrated from the skin, emigrants from
both dermis and epidermis, 80-80% expressed DV antigens. These observations were supported by
histologic findings from the skin rash of a human subject who received an attenuated tetravalent dengue
vaccine. Immunchistochemistry of the skin showed CD1a-positive DCs double-labeled with an antibody
against DV envelope glycoprotein. These data demonstrate that human skin DCs are permissive for DV
infection, and provide a potential mechanism for the transmission of DV into human skin.
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