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Special Issue on Advanced High Temperature
Intermetallics

Fundamental Propertis

Weak-beam Transmissin Electron Microscopy Analysis
of Dislocation Processes in Intermetallics ( Review)
By P. Vevssiere
Dislocation properties revealed by transmission elec-
tron microscopy in several families of intermetallic
alloys and limitations such analyses are reviewed. The
domain covered includes dislocation processes not
necessarily related to mechanical properties, although
some emphasis is made on this aspect.

Fundamental Aspects of Deformation and Fracture in
High-temperature Ordered Intermetallics {Review)
By M. H. Yoo et al.
The mechanistic understanding of yield and flow
strengths and brittle fracture behavior of ordered tran-
sition-metal aluminides has been critically assessed on
the basis of quantum mechanical total-energy calcula-
tions, atomistic simulation modeling, and anisotropic
elasticity theory of dislocations cracks. The bonding
mechanism is described by the combination of charge
transfer and strong p-d hybridization effects. The
ground state elastic constants, various shear fault ener-
gies, and cleavage energies are calculated aluminides of
cubic (L1, and B2) and tetragonal (L1, and D0,s)
structures. The orientation dependence of Peierls
stress at low temperatures is estimated based on the
anisotropic coupling effect of non-glide stresses on the
dislocation core. The anomalous yield behavior is
analyzed by means of symmetry considerations and the
interaction torque effect on the mobility of superdis-
locations subjected to a generalized applied stress.
The ideal cleavage strength is determined by the sur-
face electronic structure calculation, and the critical
stress-intensity factor for Moae-I crack is obtained us-
ing the calculated cleavage energy and elastic constants.
In tetragonal aluminides, the twin-slip conjugate rela-
tionship makes an important contribution to the strain
compatibility for localized plasticity at a crack tip.
The boron ductilizing effect in NizAl and the hydrogen
embrittlement effect in FeAl and briefly discussed in
terms of the present results.

Microstructure, Phase Stability and Alloy Design

Deformation of L1, Trialuminides

(Review) By E. P. GEorce et al.

We review here recent experimental and theoretical
work aimed at characterizing and understanding the de-
formation and fracture behavior of L 1, trialuminides,
with emphasis mainly on Al;Ti-base alloys. We also
review recent work on the binary compound Al;Sc,
which is a model L 1, trialuminide that is being studied
for comparison with first-principles quantum mechani-
cal calculations. The topics covered this review
include : alloy-element effects and phase stability ; dis-
location structures ; mechanical properties ; cleavage
fracture behavior, and first-principles calculations of

and Fracture

elastic constants, fault energies, and ideal cleavage
strengths. We discuss various possible reasons for the
brittleness of these alloys, and summarize our current
understanding of the rather unusual phenomenon of brit-
tle of cleavage in relatively soft materials having the
high~-symmetry L1, structure.

Alloying of Al3Ti to Form Cubic Phases
By D. E. Mikkora et al.
The recont discovery of cubic L1, trialuminides
formed by alloying normally tetragonal Al;Ti with Cr,
Mn and Co, when combined with previous work with Fe,
Ni, Cu and Zn as cubic stabilizing elements, makes it
possible to examine changes in properties and structure
as a function of the stabilizing element. In particular,
the improvement in mechanical properties with the de-
creasing atomic number of the stabilizing, Zn to Cr, can
be related to decreased bond strengths as strengths as
shown by changes in the lattice constant and elastic
moduli. As expected, there are corresponding changes
in the nature of the dislocations carrying the plastic
deformation. Recent attempts to understand the frac-
ture of the cubic forms are discussed. Determinations
the cyclic oxidation resistance and the coefficient of
thermal expansion for the alloys with best mechanical
properties, Alg;CrsTizs and Alg;MngTiz; are also
presented.

Phase Reactions and Processing in the Ti-Al Based

Intermetallics By J. H. Pereprzko

In the development of high temperature intermetal-
lics, it has become evident that it is essential to consid-
er the strong influence of materials processing. Among
the fundamental data needed for effective processing
are the relevant phase diagrams, the characteristic dif-
fusivities and possible solidification reaction pathways.
In the Ti-Al system recent advances in the clarification
of the phase diagram had a direct impact on the analysis
of phase stability and ecrystal growth processes.
Buliding on the binary phase equilibria, it has been
possible to develop new insight into the Ti-A]l-Nb ter-
nary system and the identification of ternary intermetal-
lic phase reactions. Similarly, diffusion couple studies
have allowed for an analysis of reaction rates that is a
necessary basis for an effecive microstructural control
and design strategy especially in the case of intermetal-
lic matrix composites.

Structure and Mechanical Properties of the Hot Pressed

Compact of Ti-rich TiAl Powder Produced by the Plasma

Rotating By M. Tokizane et al.

Ti-47at% Al ®Ti-rich TiAl (22T, He 75 X~ lal#g
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Titanium-aluminides by Hot Isostatic Pressing of Cold
Extruded Titanium-Aluminium Powder Mixtures
By M. Daums et al.
Gamma-base titanium-alminides were produced reac-
tive hot isostatic pressing (RHIP) of cold extruded
titanium-aluminium  elemental = powder  mixtures.
Various RHIP temperatures well as additional heat
treatments were applide in order to obtain different
microstructures. Compression samples were tested be-
tween room temperature and 900°C. Changes micro-
structure during compression such as microcracking, in-
homogeneous deformation and dynamic recrystallization
were investigated. The measured properties are dis-
cussed with respect to microstructure.

Microstructure and Ductility of TiAl Alloys Modified by

Cr Additions By S. C. Huanc et al.

The effects of Cr additions to TiAl-base alloys have
been investigated, using both consolidated rapid-
solidification materials and wrought ingot materials.
The composition ranges studied are 0-4 at% Cr and
44-54 at% Al. It was found that Cr additions do not
affect the deformation behavior of single-phase 7 alloys.
However, they significantly enhance the plasticity of
Al-lean duplex alloys, which contain grains of sin-
gle-phase 7 and grains of lamellar 7/e;. Plastic
elongations of ~ 4 % were measured in wrought Ti-
46A1-2Cr at room temperature. Other Cr effects on
the microstructure, phase stability, and site occupancy
were characterized and correlated to the observed
mechanical behavior. It was concluded that the ducti-
lization effect of Cr is partially due to its ability to
occupy Al lattice sites and modify the Ti-Al bond. It
is also partially due to its ability to promote twin
formation, by modifying the Al partitioning and there-
fore the 7 /@ volume ratio in the lamellar regions.

Microstructures and Mechanical Properties of Ni-Nb
Aluminides Produced by MA Process
By S. OcHiat et al.

Ni-Nb-Al Z X RICET 54 D EEBLEWD D b,
(NigAl+NizNb), (NiAl+NiAINb), (NiAl+NizAl) & Hi4f
D NiAl, NizpALZ W TR % 155 BRI CTHWMN S 4
it (MA) ZERICA LB ERREECI O RELL. 7
Vo & IWIIT MA WBER, EZERy 7L RITHRA L
T2o BERET N 3 A NI SRLHAL CRSRZE<5um)
vHL, HXEER 96 %D ETH o7z, BT
THE T 5 (NiAl+ NiAINb) & HE BB % (NizAl +
NisNb) 2B BBV THVHEIE D & 10 %Ll EoE
FAFEA O, BASEERCTEFLRBH 2R &
iz, KBPENIBE st 7. EFERDOEAL
HEE RS MR (m i) 13 NiAl 2B A 2BV T 0.3 &
NEWESE SR, $512 (NisgAl+NigNb) —Hl& & Tt
1173K T m=06 O b ESWELZ/RLE. 2o mfED
RKELLHEEOSRER L, BENEEORH L BB ICHE
LTWwWhEEZLNRS.

Structure and Properties of Ordered Intermetallics
Based on the Fe-Al System (Review)
By U. PrakasH et al.
Recent work on the ordered Fe-Al based intermetal-
lics (B2-FeAl and DO03-Fe;Al) for potential high
temperature applications is reviewed with emphasis on
improvements in mechanical properties achievable by
processing and compositional control. Constitution and

microstructure as well as the role of crystalline defects,
including vacancies, dislocations, tubes, antiphase
boundaries and grain boundaries are discussed. The
influence and behaviour of these defects with respect to
strength, work hardening, ductility and fracture are
analysed. Proposed mechanisms for deformation and
recent investigations on creep and fatigue of these
materials are also reviewed. Current literature on ter-
nary additions, multiphase alloys and non-equilibrium
processing is discussed.

Strength, Ductility and Fracture

Deformation and recrystallization Behavior of the TiAl
Phase Constituting the TiAl/TizAl Lamellar Structure
of Ti-rich TiAl Compounds (Review)
By M. Yamacucht
fEFERARIEVHE LR, B—BX 02 BoBIK
HMRBKLD 5% 5 TIAl s EHR, €ORRIIBITDER
FEBeMR L. ZoBR, BREHSK OERESIREIK
BB R ET D EAHIBB L 72, —HEBOBRE,
W EE A TG IR T H A I EE LR, SuRisha
Hoh (BERE—F), HESBREMKICH L CTEFL
TVBE, FEICRCEREO»BOIE (BHERE—
F). BHERE- FICLBERTE, BRTH 20 %I0E
WHEREMAME S, 50 RIETRICELGHEERL S S
Thb. GHELEM OBRESMBKRIIETRIKET L LAt
BAoreorz, KT, T0L) RB—B XU 2
DRGRMER DS 55 TIAl ROER L EERICBET 5
FARH 2 FFEAE RIZ 2 W\ T review § 5.

Improvement of the Room Temperature Ductlity of
Stoichiometric NizAl by Unidirectional Solidification
By T. Hirano et al.

FEO—ANRLWIC 7O —F 4 v V= EIL LB —H
M&E (FZ-UDS) &0, MEMILTHEEZRML 2L TH
Niz Al ORREE*WETEL L 2RE L 7. (Acta
Metall., 38(1990), p.2667). A7 Tid FZ-UDS iZ & -
THER L 2L F R 5w NisAl O A1 & B aotEE
DWTELIZEFMEImE T 5. SRR ESEE KT
T4, REHES 13mm/h LLED L &, MRS O #L K
kb, §5n<100>, <110>, <210>HEAHMBY L b,
60 %L LR E L ZRFIRESE /R T, BHENIC 8RR~
N ERMNEENBESNS., REEED 13mm LLTO & &
RSO NizZAl v b v 2 AR VT o344 PIRDOE
ML, S oML 24 mm/h OEEEE CHERL
MEHZH AT, RiRFIREMEIZ/NE V. ChSOBEENS,
FZ-UDS #3248 NigAl 0KiRIEM 2 EST HELE L)
BEEZONS,

Creep of a,+ 8 Titanium Aluminide Alloys (Review)
' By A. W. THompsoN et al.
The interest in titanium aluminide alloys includes ele-
vated temperature applications, for which creep resist-
ance is a primary property. Tests have been made be-
tween 650°C and 870°C on a variety of micorstructures
of Ti-24Al-11Nb and Ti-25A1-10Nb-3Mo-1V (atomic
percent) alloys. It has been found that microstructure
plays an important role in creep of these materials, so
that thermal and mechanical history is important. Stress
exponents for power-law creep, and apparent creep
activation energies, have been determined for these
alloys. As is usually found in structural alloys, mic-
rostructural characteristics which increase ductility and
toughness at low temperature tend to accelerate creep
considerably, particularly the presence of beta phase,
and most notably when arranged as locally-continuous 8
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films between plates of a; phase. Solution treament
in the 8 phase provided optimum creep resistance, but cool-
ing rate effects were different in the two alloys considered.
Comparison to near-alpha titanium alloys developed for
creep resistance, shows that the aluminide alloys have bet-
ter performance, especially above 700°C .

Isothermal Forging of TiAl-based Intermetallic Com-
pound By N. Fusitsuna et al.
TiAl KM LOA N 5 FREZE X O TV D HEIREES
HEBERTL20, TIAl OERWLHEREREESLHEL
. TR, KNENFEORMrEETHI LR, 80 %
ICHEMT AN TELMIGEN DD EHTh o,
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Deformation Behaviour of TiAl Base Alloy Containing
Manganese at Elevated Temperatures
By K. HasuiMoTo et al.
Ti-35mass % Al, Ti-36mass%Al K T Ti-34.5mass%
Al-1.45mass % Mn & 4 0 296-1073 K (2 817 5 1L Ma4EtE %
DFRFEEE 1.2X107 ~1.2X107 %7 L2 TR,
TiAl G EOBIRIC BT D EMBEE I KIS Mo SN0
BB ARE L2, Mn OFINGAEBRBERMC TiAl 5%
OWHEBEML, ERELR LSS Mo RNESIEE
MBOHEIZA,HOT, HHIOEOREKRFHEEZRLL.
M Ot T O FE ORI Tis Al HUICERK L, 0
HHOZHE TIALHO ALBEOE T EA EERS N
7. Mn EMAEHEMIE 1073K 2T 107 s 00
T ARHE T 50 BLAEEEICERTE .

Effect of Carbon and Nitrogen on Mechanical Properties
of TiAl Alloys By T. KawaBata et al.
BB LOTH TiAl 6§40 EBEBMEHTEE I XY
REBIURERMOMRY, RERBLUEHER, Ti/Al
Mk B X R FKTEM I LT IBRAB I X - THT3E S
7z, 1423K THSE L 2{b¥BimAmB LAl Y » 7
WO TiAl G228 WT, REFEMLA2VWEEOHIEY
HOFRITIFITOTHEDOIIH LT, KE%* 0.3-0.6at%
EIMLAEE0FNI130.6-0.8 %2 A L. fiosf,
Thbb, 1423K CHSiLAZ Ti Uy F TIAl 5B L0
IST3K THESEL 28T Ti Y » F, {LEEFB LU AL
Wy F TIAL GEWEBWVT, REHDCIZEROFMIIE
WME O T A ERDEE. PEOREBIUEEOHEM
iz TiAl O BB OS2 B 3¢5, k#Er 1.0at% &
HF3AHTAIASE:2 XBF14 757 b A—9—%HTH
L7858, TiAlIC HOGFEIHER S R,

Effect of Chlorine Content on Tensile Properties of Tita-

nium Aluminide By H. Ocistir et al.

AR E LTRALTYS CLEDEE 572 Ti KL E
BE LT, BOBRBEMNCAREICI DAL 2 TIAl &8
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ro7:.
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RARICL AHIEEMB LI 7 oI oW TIRESR Cl
BlllaffigaRoohnrho. BEK20TR, &F

ClEILXAMEL, &HO0BOMMICED R I)TWLLER
bHohld o7z,

VU EoiER» S, TiAl £BRLEMHET M & L
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Torbbhot.

Plastic Flow and Fracture of B2 NiAl-based Intermetal-
lic alloys Containing a Duetile Second Phase (Review)
By R.D. Nokst et al.
The use of NiAl as a structural has been hindered by
its lack of tensile ductility or toughness at room
temperature. The operative flow and fracture mecha-
nisms in monolithic NiAl leading to these poor low
temperature properties are analyzed, demonstrating the
need for ductile phase toughening. Progress in ductile
phase reinforced intermetallics and NiAl-based mate-
rials are reviewed and the primary mechanisms involved
in the flow and fracture of ductile phase reinforced
alloys are clarified by recent investigations of direc-
tionally solidified NiAl-based materials. The mecha-
nical behavior of these model alloys (Ni-30Al and
Ni-30Fe-20Al (at%)) are discussed. The prospects
for developing a ductile phase toughened NiAl-based
alloy and the shortcomings presently inherent in these
systems are analyzed.

Effect of Composition on the Mechanical Properties of
Tough, High-temperature Intermetallics Compounds
By R. L. FLEISCHER
From measurements on more than 200 alloys 4 binary
intermetallic compounds have been identified that melt
above 1900°C and are tough at ambient temperature.
Effects of alloying on elastic properties and room-
temperature toughness are given for two of these com-
pounds, RuTa (an L1, (tP4) structure) and AlRu (aB2
{(cP2) structure). For selected alloys other mechani-
cal data are presented. The high-temperature hardness
of AlRu alloys are improved by 4 % Sc, 0.5 % B doubles
the compressional strain to fracture, and Cr aids the
oxidation resistance.

Environmental Effects

Environmental in FeAl Aluminides

(Review) By C. T. Lw et al.

In this paper we review experimental and theoretical
findings to related to the recently discovered mechanism
of moisture-induced environmental embrittlement in
FeAl-based alloys. We show that when low aluminum
content FeAl alloys (35 and 36.5 % Al) are tested in air,
aluminum in the alloys reacts with moisture in the air,
producing atomic hydrogen. This atomic hydrogen en-
ters the metal in the vicinity of the crack tips and
embrittles the FeAl aluminides. As a result, when the
alloys are tensile tested in air, it is commonly found
that they fracture with limited ductility by transgranu-
lar cleavage. When this embrittlement mechanism is
suppressed (e.g., by testing in dry oxygen), ductility is
found to increase dramatically (to as much as 17-18
%), ductility is found to increase dramatically (to as
much as 17-18 %), and the fracture mode changes to
intergranular. The intrinsic resistance to fracture is
therefore quite high in these alloys. First-principles
calculations confirm that the intrinsic cleavage strength

Embrittlement
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and energy of FeAl are indeed quite high (comparable
to or slightly higher than that of a ductile alloy like
NizAl). The calculations also show that absorbed hy-
drogen can significantly reduce the cleavage strength
and energy of FeAl (by as much as 20-70 %, depending
on the hydrogen concentration), consistent with the pro-
posed embrittlement mechanism. In higher Al content
FeAl alloys (40 and 43 % Al), there is an additional
cause of brittle fracture, namely intrinsically weak
grain boundaries. In these alloys, the grain boundaries
have to be first strenghthened (by the addition of
boron) before the moisture-induced environmental
embrittlement mechanism becomes evident. Thus, the
ductility of Fe~40Al alloys is approximately the same in
air and dry oxygen, whereas the ductility of B-doped
Fe-40Al

Improvement of Oxidation Resistance for TiAl by Sur-
face Treatment under a Low Partial Pressure Oxygen
Atmosphere and Aluminum Diffusion Coeating
By M. YostiHara et al.
TiAl B L 1.5 % Mn 5510 TiAl O BRI % KEEE
SR THMLEE, Al ILBERELE S LW E 2 HlA G b
BWELADERELIILL > CTHETIHRRITo L. %
D5HEIZ 900°C BL U 950°C DFFERKAHICHB T B DK
LA b aX BRI & 0 3Rl U 7o {REESR 47 E TEULEE TiAl
® 900°C TO# VK LELIC B ATE bE oY Ic K 3
R RERT A, BILRE 950°C 04 8 L U Mn @04

Tid, 900°C £ 950°COMjiE & b ZDREE+o Tk v, ™

Al $E 8RR BB B L CH T H B 2%, IR E
BixRAAMTRELEREZAELRT V. HAREE Y
LR OB E(CHE SR, =y rVEBEEA
YaANVTIC UEORIZ LD E LB, RTHKEES
ETHRUBLYEL T, 2OICHBEELTY L vwIBEEL
BTk, R AROE A BHLEBIC L THE SN
5.

Mechanical Properties of TiAl-type P/M Intermetallics

at Elevated Temperatures By K. Kusaka

TiAl P/M AL o BB E C BILE#) I R T S|,
B, Nb O #8225 T, 600~1200°C OiRBE&HF T~ 7:.
TiAl #4812 Si ® Nb 2T 5 & 7 3 F OREWEA
AERL, BUE SR hiES RS, —, TiAl DKE
P E Si LTS L BRI B A hT, W
B38BT ENTESD,

BEL T TiAl AE&05 1R S 3RE-EHEREERLCD
800 °C T K® 350 MPa LA bk & 2 b, TNl EDREET
WM O AN A, LA L NNS TS +4 % Bt (g
o i d o 7o CBERMESEH OSBRI Sidm
EHGTH ).

o) —7HEEREICS Nb iR X AEDREIR
Hh, #B, TiAl-1.5% Si-(3-6) % Nb 25 ~900°C K&
TOMHMEE LCHERTES Z &0 /.

Processing and Applications

Developments in Processing Technology of Gamma of
Titanium Aluminides for Potential Application to Air-
frame Structures (Review) By M. Martsuvo
BEMAEME L LTHFshs V- 5% -7V F
1A FEEEOERETEREELX 7oty > ML N EE
Lz, @O =7 A 9 MR & ILASLER IS X% Ak
ERT, BABE~ORRICLE L BBESERMS ¢ EIR
ETBHTu R e HRLE L EROF I EERTNVT 7
2HBAEORT - 7 Ut ARLE L MERER O BREE %
e, TNESHLILHEEEOZ LW v AEE&E~ B
L, BRET LWttt BMELALRET L. EEERSEER

BERASIC A BMM I EL &, MNIBEERIZBN
TH Y v HEEDHERBLE~OBEIELSL., L LEHR
DD IZYER LAY B2 EHEER»LSULEL &
NBBFRL—RK- KB Taty ¥ v FE&Efapl <,
Ry 4tHBE* TENRECERT IO, #Ax0E
BHEHCHLTE L RE2HEB2ES) PSR E, &
DFEMDPHBLVEET COEACHZABVEEE WA
HEBRIATELIICHERT S, ASEE#EYD
W 2 72 2 BB CIL# 2 R R F2R0BR & B 25k
Hhb.

Recent Progress on Ingermetallic Alloys for Advanced

Aerospace Systems (Review) By D. M. Diminuk et al.

Selected intermetallic materials undergone an evolu-
tionary process whereby some of them could provide
major payoffs in aerospace systems. The maturation of
intermetallic alloys based on TizAl has provided signifi-
cant hope making still greater advances in turbine per-
formance through further developments in other inter-
metallic materials. The development results obtained
to date have highlighted the fact that much of the fun-
damental basis from which these materials may be
understood has simply not been built and suggested that
widespread implementation of these materials lies in the
distant future. This paper briefly reviews the recent
research results on selected intermetallic alloys being
pursued as high temperature structural materials.
Specifically, advances and findings from studies per-
formed- during the last three years on alloys of the tita-
nium alumminides, nickel aluminides and other interme-
tallics for service at temperatures over 1300K are
reviewed. Technical challenge and pacing unknowns
are highlighted throughout.

Production, Characteristics, and Commercialization of -

Titanium Aluminides (Review) By F. H. Froks et al.

The production, characteristics, and commercilization
of monolithic and composite titanium aluminides
presented with emphasis on use in the demanding aero-
space industry. The attractive elevated temperature
combined with a low density are attractive, but in-
herently low “forgiveness”, and environmental concerns,
must be overcome before wide-spread use will occur.

Discontinuously  Reinforced Intermetallic = Matrix

Composites (Review) By K. Snarvan Kumar

Intermetallic matrix composites have recently re-
ceived considerable attention as potential candidates for
high-temperature applications. A variety of matrices
and reinforcements have examined to date, and rein-
forcement type, volume fraction, fraction, size, shape,
and distribution have been shown to affect microstruc-
ture and mechanical properties. Several innovative
approaches have been devised to produce discontinuous-
ly reinforced composites, ranging from such convention-
al techniques as blending, mechanical alloying and rapid
solidification processing to more exotic techniques, such
as reactive consolidation and XD™ technology, which
depend on the exothermic heat of formation of com-
pounds. Composite mechanical properties of interest
typically include high-temperature strength, the strain-
rate dependence of strength, and ambient-temperature
toughness and/or ductility. Thermodynamic stability of
the reinforcement, elastic modulus mismatch with the
matrix, differences in thermal expansion coefficient be-
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tween the matrix and reinforcement influence these
properties. This paper addresses recent advances in
these areas.

Diffusion Bonding of Intermetallic Compound TiAl
; By Y. Nakao et al.

AT, TiAl OEAPM I TAHZ 2 HE L L
T, Ti-38mass% Al $5:3&E8 # HVOEHLEES 7, £
DFEPD R BEEEMORE, HAHLB LUBBNHE IS
WTRE 21T o 72,

BEASREIIBWTEAS FRUBLBOL 2 W AT
3 57:%, HARE 1473K, EH6KM 3.84ks, EARED
15MPs B L FHESERR 26 MPa OES&MCHE%1T-
7. COEABMEICGLTER, 1073 BX1273K 28
W AGIRRERE ER L R, SRR TAES
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SHFMICHRTBOBDH 45 BT 4OMPafkiTL, L
T NTHESRE KRBT L. £2C, 1273K TOES
WEOBEMRS 2 WET A 72012, A BV THAS
FHL S, 5602 1573K BWULEE % 5l L BEAS Sk & oMLK
b3 G- HELEASHFLFER LA, I LT1273K
B ATERBE 2 ER LR, B ToRENRR
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A ﬁf{‘w\ %%‘VC 3;) YA

Cold Rolled Titanium Aluminide and Titanium Alloy

Foils By S. C. Jua et al.

Recent interest in fabricating high modulus, high
strength titanium matrix composites has created a need
for good quality titanium alloy foils. To fabricate con-
tinuous fiber reinforced metal matrix composites, an
alternating lay-up of titanium alloy foil and fiber mats
is prepared, and consolidated by hot pressing or
HIPing. Due to various problems encountered in cold
rolling titanium alloy sheets to thin gauges (<0.010 in.),
such foils have often been produced by chemical milling.
However, chemically milled foil, often has poor

surface finish, excessive gauge variation and may con-
tain holes due to uncontrollable chemical attack.
Chemically milled foil also suffer from hydrogen
embrittlement and may pick up other chemical
impurities. In the present work, a method of producing
rolled foils of titanium alloys and titanium aluminide in
intermetallics has been developed. The rolled foils ex-
hibit excellent surface finish, good mechanical prop-
erties, uniform gauge and are free from extraneous
chemical contamination. Mechanical working coupled
with heat treatments allows the flexibility of tailoring
the microstructure and mechanical properties of the
rolled foil for specific applications. The characteris-
tics of cold rolled and annealed titanium alloy and tita-
nium aluminide foils are described.

Fabrication of Ti,AIC/TiAl Composites Using Combus-

tion Reaction Process By H. Masucut et al.

TiAl £BE L&, BREAMEEME L L TBAL -
i shcwaMBlo—oTH LA, ERMLL TV
OIREBRTOHE L SERELHHET L LAY ET
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HESUCHEAMEMEC T2 A0S 5.

AEFFE Tk, Ti, Al 8L CHBEDRESIEHAE ST PRk
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