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Status of Research and Development of Light-Weight
v-TiAl Intermetallic Based Compounds
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(State Key Lab. for Advanced Metals and Materials, University of
Science and Technology Bejing, Beijing 100083, China)

Abstract: -TiAl alloys belong to the group of most promising novel light-weight structural materials for use in aerospace
and automotive applications. The development process of conventional TiAl intermetallic compound was introduced, and
the relations among composition, microstructure, properties and fabrication, indusirialization and application were re-
viewed. It was shown that the high Nb containing TiAl alloys, developed by University of Science and Technology Bei-
jing, are the vital developing direction for TiAl alloys. Finally, the national needs and development trend for TiAl alloys
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were summarized.
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typical TiAl alloys
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Table 1 Development of engineering y - TiAl alloys

Name Composition( x) /% Uses Processing
GE/ALD 4822 Ti48Al-2Nb-2Cr Low-pressure turbine blades/valves C
Howmet Ti-(45, 47) Al-2Nbh-2Mn-0. 8v% TiB2 Blades/valves C
GKSS/R-R Ti47Al-1. 5Nb-1Mn-1Cr-0. 7(Si, B) High-Pressure compressor blades w
ABB Ti47A1-2W-0. 5581 LB Turbine blades C
Plansee Ti45.5Al4(Cr, Nb, Ta, B) Plates w
395MM Ti46A14(Cr, Nb, Mo)-x(B, C) High-Pressure compressor wheel w
AF-K5 Ti46 Al-3Nb-2Cr-0. 3W-0. 2B-0. 4(C, Si) Wheels, Valves w
MHI Ti-46Al-6. 5Nb-0. 6Cr-0. 2Ni Turbo Booster C

Plansee/ GKSS Ti-45Al-5Nb-xB-yC Valves/Plates/blades w/C

Del West Ti44 AlI-6Nb-xW-xB Valves w
AF Ti45Al-xNb-y (W, Hf, Mo)-=(B, C, Si) Antioxidant w

C: Casting; W; Deformation
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Attacking Cancer Tumors with Tiny Discs

The idea that magnetic particles could be used to target cancer tumors has been in the research community for several dec-
ades. The general principle is that drugs intended to destroy targeted cells could be attached to magnetic particles and guided to
the appropriate places in the human body using external magnetic fields. Given the precision promised by this approach, it
could offer obvious advantages over the crude targeting of chemotherapy, which can leave patients feeling extremely unwell.
Despite their early promise, however, these therapies have yet to yield much success in the field of oncology, mainly due to a
number of technical issues. Now, researchers have designed a technique in which the particles themselves attack the cancerous
cells by exerting a mechanical force. Using a gold-shelled iron-based alloy that they developed, the researchers have created ti-
ny circular discs that are just 60 nm thick with diameters of approximately 1 ym. In this geometry, the magnetic moments are
following the disc circumference and form a vortex-like structure with almost perfect closure of the magnetic flux within the disc
itself. Instead of been guided by a magnetic field, the tiny discs are coated in antibodies that are able to hone in on the affected
cells. Once a disc is alongside a cancerous cell, an alternating magnetic field can be applied, which causes the vortex struc-
ture in the disc plane to shift and the magnetic disk to oscillate. Therefore the disks exert a lateral force towards the targeted
cancer cell. This very small force, in the order of a few tens of pN, is strong enough to trigger the redistribution of calcium in-
side the cancer cell that can result in cell death known as apoptosis.

(From: Physics World)



