8 microstructure before and after heat treatment,

i ature.

20 Annual Meeting
{4:00 p,m,)

CLOSED DIE FORGING OF BETA-C TITANIUM: D.E, Thoras, W.4. Lave,

KMI Co,, 1000 Warren Ave., Hiles, O 44445; W.H. Aushen, LTV Steel
Co., 2633 Bth St. NE, Canton, QM 44701; R, Reeschlein, Fanskzel/
Cal Drop Forge, 1033 Alhambra Ave,, Los Angeles, CA 50012,

Renewed interest in beta titanium alloys has lead to studies aimed
at improving microstructural uniformicy while at the same time im-
proving forgeability. Beta-C titanium forgings produced over a
range of {emperatures have heen examined for macrostructure and
As-forged macro-
structures exhibited varying uniformity with the finest grainm size
and mast uniform structure produced at intermediate forging temper-
Lower forging temperatures produced a bimodal microstructure
composed aof recrystaliized and unrecrystallized regions which could
only he removed by high temperatuve salution heat traatments. Uni-
form microstructures produced at intermediate forging temperature
appaared to undergo some recrystallization during tha forging pro-
cess with subsequant solution treatment completing the
recrystallization process.

DISLOCATIONS AND INTERFACES IN
SEMICONDUCTORS II: Topical Symposium

TOPICAL SYMPOSIUM
Sponsored by the TMS Electranic Device Materlals
Gommities

Room: Yuma 35
Pheenlx Clvie Plaza

Monday, January 25, 1988
2:00 p.m.

Session Chairmen: LC. Kimerling, AT&T Ball Labs., Murray Hill, N.J,
07974

G.A. Rozgonyi, Departmant of Materials Science and Engineering, North
Carolina State University, Ralsigh, NC 27635
See ad on page 94. Abstracls will appear in final program.

DISPERSION STRENGTHENED ALUMINUM ALLOYS |

Sponsored by the TMS Powder Metaliurgy and Structural
Materials Committeas

Monday, January 26, 1988
2:00 p.m.

Roam: Yuma 23
Phoenix Civic Plaza

Session Chalrman: Young-Won Kim, Metcul-Materials Rasearch Group,
P.O. Bax 33511, Wrighl-Patlersan AFB, OH 46433-6533

(2:00 p.m.)

DISPERSION STRENGTHENIHG OF AL ALLOYS. Edgar A. Starka,
and feinz G, F, Wilsdorf, [dght Matals Center, School of
Enginaering and Applled Selence, University of Virginia,
Charlotbtesville, VA 22001

Jr.

The primary streagth of dispersion hardened alloys is based on
hindering disloeatlon motion through interactions wilh hard
particlas. Thasa Interactions depend on the sizes and shapas
nf dispersoids and thair throe-dimenslonal distributisn, volume
fraction, and the nature of the matrix/particie interfaces.
4lso, additional strength may be contributad by choosing a solid
solution hardened matriz, by the presence of grain boundarias,
and dislocatien cell walls. In tha past, tha spacific strength
contributions were considered to bz additive; bowever, in lipght
of graln aizes below 1 pm For PfH dispersion hardened allaoys
this approach will have to be revised. Madern alusminun alloys,
ineluding Aizo s carbon and lithium containing alloys, have
been invesLiuaEad and their microstructural features and
#trength properties vill ba related to the governing principles.

(2:35 p.m.)

STABILLTY AND COARSENIMG OF DISPERSOIDS DI ALUMINUM ALloys:*
H, E. Pina, Dapt. oF Naterials Scionce & Enginsering, North-
WwesTérn Univernity, Evanston, I[L 60201

Aluminum alloys for use at tho higheat tempergtursa require
thermodynemically stable dispersolds which do not coarsen. The
latter requizes a low interfacilal energy, lew diEfus ivity and

low solubility in the matrix. Furcher, streng intarfacesn to
prevent debonding require lov interfacfal energy. The principles
Evr obtaining tow interEacinl cnergy will be digcussed with ex-
amples. These principles are good lattice matehing, strong
atomic bondilng, and sdsorptien of solute at tha intetface,
rature of the aton bonding ls also important aince duccile
metallic typa bonds are desired. This points to intermetallic
compounds which are iu thermodynamically atable equilibrlun with
the aluminuim alloy matrix ny pramising disperaolds.

* Supperted by the AFOBM under Grant Na, AFOSR-85-0337

The

(3:05 p.m.)
HIGH TEMPERATURE DEFORMATION OF DISPERSION STAERGTHENED
MATERIALS:  E. Avzc, Max=Planck-Institut Filc Hatallforschung,

Seestrasse 92, D-7000 Stuttgart 1, West Getmany

The charactoristics in che high temperacuvre mechanical behavior
af dispersion-strangthened macerials ara veviewed In the lighe
of experimental resvlts For aluminum-, nieckei-, and iran-hage
alloys, All rthese materinls show a highly stress-dependant
ereep behavior, and crmparison of the results points te a cormon
micrascople mechanism Iavolving the d4nteractlion of lactice
diglacations with tho dispersoid parcdeles. "Closslcal" medels
for dislovation climb are dlacussed and found to be inadequate.
Instead, detailad transmissien electron microscopy suggests a
naw concept f[or the mechanisn aof dispersion strengthening ac
high temperatures: dislocatien motion at liigh temperatures is
contralled by an attractive interaction with the dispersoid
pattieles. The orlgins amd theoretlcal consequences of such a
mechanigm are discussed. The improved sclentific understanding
1s shoun to result in new recommendations Eor the development of
aptimized wmaterinls which rely on dispersoids for hiph
Lemperature strength.

(3:35 p.m.)

HETHODS OF INTRODUCING DLSPERSOIDS 1IN HRAPID SOLIDIFICATION
PROCESSING: N. J. Grant, Mamaachuaatts Inatltute of Technology,

77 Hassachuretts Avenue, 8-407, Cnmbridge, MA 02039

Rapid selidification (RS} prowcessing offers unlque oppartunicies
ftor the dintroduction of stahle refractary dispersaids for
hardening and strenprhening of metale, Such particulate
incorporation can be done in the solid state using RS pewdars
and flakes; however unusual advantages in terms of type, shape
and siza of particulates are possible by working in the liquid

metallic state, Pracipiration from rapidly quenched
supersaturated aolutiona dis one technigue. Injectian of
particulates during aremization 4s an  alternate tachnique

peroitting short dwell time at high temperatures, cantrol of
particulate size and shape, contral of volume content of phases,
and attainment of high density and floe grain size on
deposition,

{4:05 p.m.)

COARSENING--A NEW APPROACH: G. J. Shiflet and J. A. Hawk, Dept.
Materials Science, UVA, Charlottesvillm, V4 22901,

The presentation will suggest that, in addition to studying
coarsening phenomenoliogically using the Wagner-Lifshitz-5)yozov
(WLS) Theory, the mechanistic approach of Shiflet, Aaronsan

and Courtney {SAC) should alse be utilized. It 1s clear that
measuring precipitate radii at various stages of aging and plot
ting size versus a square or cube law is forcing a theory nat
developed for solid-solid phase transformations and its in-
herent interfacial anisotropy. The WLS theory does provide
guidelines, such as minimizing interfacial energy, super=
saturation and diffusivity of salute; however, descriptions

of interfaces as ccherent or incoherent do not address the
questian of how precipitates coarsen. The unique feature of
the SAC approach is that an atomic mechanism has been identifie
which is voutinely observed experimentnily and if it can be
contralled, so also can coarsening.

(4:23 p.m.)

CREEP CRACK GROWTH IN Al-Fa-X RSP ALLOYS: S. F. Clasys, J.
W. Jones, Dapt of Materials Science and Engineering, University of
Michigan, Ann Arbar , Mi 48108, J.E. Allison, Ford Malor Co. Science
Labs, Dearborn, Ml 48121.

A study of creep fracture in Al-Fe-X RSP alloys shows that craep
fracture resulls {rom the nucleation and growth of dominant creap
cracks late In craep lils. Ressarch pressmted here investigates ths
mechanims of creep crack growih in this class of alloys.  Savaral
unigue craep Iraclure morphologles have been identified, ranging
Irom very brittle to areas with fraciure strains approaching superplastic
behavior on a microscala, Quanliiative cresp crack growth studies
have related crack growth rate to stress Intansity and have shown thal
fraclurs morphology is a sensitive function of crack growth rate. A
model is formulated which relates microstruciure and creap crack
velacily 10 fracture mechanlsms. A discussion is presented ralating the
charactaristics of ereep crack growth In these alloys 1o a genaric class
of dual phasa materals,

{4:47 p.m.)

MECHANICAL FROPERTIES AND STRENGTHENING BEHAVIOR OF
RAPIDLY SOLIDIFIED Al-8Fe-2Mo-Si ALLOYS, Vi K and
Harmish L. Fraser, Dept, of Materials Science and Engineering, University of
lilineis, Urbans, T 61801,

This paper is concemed with the application of rapid selidification processing
to Al-8Fe-2Mo alloys which are of interest for elevated temperature



