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9:00-9:20 RELATIONSHIP BETWEEN
MICROSTRUCTURE AND MECHANICAL
PROPERTIES OF DUAL-PHASE Co-Cr-Mo
IMPLANT ALLOY. A. Mani Medrano and A.
Salinas Rodriguez. Centro de Investigation y de
Estudios Avanzados del IPN, Unidad Saltillo. P.O.
Box 663, Saltillo, Coahuila, Mexico 25000. E-mail:
salinasa@saltillo.cinvestav.mx.

Samples obtained from a 16 mm diameter round
bar of commercial, warm worked Co-27Cr-5Mo-
0.05C alloy were annealed under inert Ar gas
atmosphere at temperatures in the range 1000-
1200 °C and then quenched into water. After that,
the samples were aged at temperatures in the
range 750-950 °C during times ranging from 1
minute to 24 hours and water quenched.
Characterization of the resulting microstructures
by X-ray diffraction, optical metallography and
scanning electron microscopy revealed that
during these thermal treatments the initial
metastable FCC phase transformed to HCP. The
amount of HCP phase formed depended strongly
of the conditions of temperature and time during
annealing and aging. In general, the phase
transformation followed a sigmoidal kinetics
during aging. The room temperature tensile
properties of standard, subsize test specimens
machined from samples with duplex FCC-HCP
microstructures were measured as a function of
the amount of HCP phase. Characterization of
the microstructures before and after tensile testing
revealed that the strength and hardness of the
material were directly related to the amount of
HCP phase present in the initial microstructure.
However, the ductility of the alloy was associated
with the ability of the residual FCC phase to
transform dynamically during plastic deformation.
In specimens with microstructures consisting of

65-80% HCP phase, the tensile properties
obtained were far superior to those for warm
worked material or the conventional cast ASTM
F75 alloy employed in the manufacture of medical
prosthetic devices such as knee and hip
replacement implants.

9:20-9:40 CHARACTERIZATION OF
NANOSTRUCTURED TI-BASED
INTERMETALLICS. V. Garibav-Febfes1, H. A.
Caldern1, A. Cabrera1, M. Umemoto2, J. G,
Cabaas-Morenoi, K. Tsuchiya2. ^nstituto
Politecnico Nacional, apdo. P. 75-770, mxico d.f.
07738.2Dept. Of production systems engineering,
toyohashi university of Technology, tempaku-cho,
toyohashi, aichi, 441 japan.

TiAI-x and TiAI3-x nanocrystalline alloys are
produced by mechanical Milling and sintered by a
plasma assisted technique (x represents either
Fe, Mn or Cr). Milling of elemental powder
mixtures produces a homogeneous Mixture
consisting of crystallites inmersed in an
amorphous matrix. Sintering gives rise to a
recrystallized single phase microstructure in the
TiAI3-x alloys with a nanometric grain size and
cubic structure (L12). Alloys in the system TiAI-x
also show a fine grain size after Consolidation.
Two phases a2 (Do19) and g (L10) are found
finely Dispersed. Compression tests are used to
investigate the deformation mechanism in the
Consolidated alloys. The TiAI3-x alloys show no
plasticity; fracture Appears before any plastic
behavior is observed at high stress levels. In The
TiAI-x alloys, plasticity is found in all cases
together with high Yield stresses. Analysis of the
fracture surfaces (TiAI3 alloys) and Dislocation
structures is used to discuss the deformation
mechanism.

9:40-10:00 PHASE TRANSFORMATIONS
DURING ANNEALED IN CONSOLIDATED
Co50Ti5o ALLOY OBTAINED BY MECHANICAL
ALLOYING AND SPARK PLASMA SINTERING.
R. Martinez Sanchez*, F. Espinosa Magana*, A.
Duarte Moller*, and J. G. Cabanas Moreno**. *
Centro de Investigation en Materiales Avanzados
(CIMAV), Miguel de Cervantes No.120 C.P.
31110, Chihuahua, Chih., Mexico. **lnstituto
Politecnico Nacional, ESFM, Apdo. Postal 75-373,
C.P. 07300, Mexico, D.F., Mexico.
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