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t ,2( n o-s .,7)e r L

the Lntt-11 car, attLntin :ias buen directed, to b~

a rea s 2 t t1e , r i i ma p:-~r e d p r o r:imi. The res;earCn WaIs cr

out by Michele An-dersen, a 4raid ,ate student in the Depart:7ent of

Manterials Scionce and Engineering, workingz under the technical

supervision of Professor ULhlmann. M'iss Andersen received her unce(-r-

g-raduate deg-ree in c Incmistrv from MIT, aind is well suitedi for : rr.

out the present research o~ro-ram -With its strong emphasis on

+ materials.

In the part of the inve.-tica-,tion dealing with the svnt'OeS or

fluoride glasses by sol-g.e Itcaias the systemzicnm r

lanthanum/aluminum has been stiectedL as the stirting Contrr a

synthesis work. Sing-le-com-onent :ells are kn -own which were rdu<

using zirconium and alumiu"'.alkoxideos; barium (like othe-r alkaliine

earth) compounds have problcms- - wIth, solub~ilitv and/ormicT it

and relativeLy i'ttle is k""a 7: ' )ciiavior of atiu

to ao ,c- t2 d rost 1ok a 1cse on tjjj< <:1<:-

',, tc > c I( Li 4-



I p~1 ~rovx. thle -.<~r

B. Bai; ~ ::~ iu~inum isopropoxiLe ",, procuce >

L&oubLo aikoxile. 'barium alluminu iSoprkop':xide. Tha t i s:

Ba(~irPr). + -A-I(Oi')r) B~A(ir.

TIn4s .aehs is is b-cin.- r cUet: >H C l) as a1 cat-ijrst

P reli:7inar resu~ts -ire encouri-l- 1,1.,t Az-ain, cc nrirnatian Tust

,1-.7.it Cliarqccerizati.ri *L,,,. 77'" i:,d 7 . In' this case, succo sslu1 :

s--nthiesis usin- :he r.-ute, o-P* :.cd licre ;.sru art ed by Braid ev n

his :- ,;rkers.

C . Bari,=. is.apropo:-:idu2 ::irconium i-so-propo~xide to viel-d the

uoubic -tikox.ide, barium z ir, ci'a- isopropo::ide. That is:

Ba (0 LP r + _'I1(0 i ) . Kr(0 ir) 1 ,

As c.i h e hf hirium .il1i2, s.<'iis sv-t'hesis is c.1rr icd

10

*~ ~ T-:~ - ':

a~~~~ 71 . . d h t
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do, ib I e ai Ih,::ide,? I ,it: 112221 ircen i um esp.~i~ Tha t is:

La (0 iP r) +~ t -Z(0 P r) LaiZr,(OiPr)

This synthes is hais r2C reet' b2 e C'c ided- LuI)on. ExDprimontai

in this system snnild bt2,in .,itiin th-e netmonth.

I t is apparent L at i i-.it -,i. ,ns e%:i -, in the ra-it ios li te

cati:ons in these doule L :ids Thev d-o, hoc-wever, re-prc-s:;,:-

starting point for testlin. the concept; and the ?I team are nfi :

that :7-ethiods can be decvelope d for increising- the fltexibilitv in

tailoring composition.

:.:ork has also been in it t 2d to explore the characteristics, -,C

fluoridation, and particuLarly the eff'.ects of fluoridation treatmc :-ts

on micrastructure. Tni this -rk -,els are being prepared from.-

z irc l- um s= opxd sivrt 1 be .)renared Crom thie d:

ur. I k p roduct of7 svn 1.:-

:- 1 1 1 10:1

Tct~~ ~ o nv iO 2i arI

-- t~:.........................:Lrio cxisv.:~t
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..r:- . wr si ire dtrinud fo 1hu->.

u 1 I1 '. r« IT.- rt i' h~J :I Sr th s":o r -

the two slxc-:Irlzn s:necle.s) will be err ecced bef ore aou

tae ra ste r - 1-' 2ass-4 L - vr io It lkoid e so tbut ian Shouto- t-ills

asrot I), t iu: u 5i P :cni I .oieU eis, new double i1o

wil2 sit.SZu 1 iic 1 It 11 c, ~ t  roups o ther thin the

lsroo:cus ottw Ci ~c-v sat tilneci:eet

.11(LX lCSOan DoSI ti t1112 1)I1 L i ze d

In thei second -r .rt or thle 2 n':t titian, attentio-n is 'ew

directed to model ing the deeope t orcrvstaillinitV in1 A hIl

subject to a three-stace.,, thermal historv (coolin: to thie i's -t

reheat inz to a drawing temperature, and wo I i- azain to- r arm thel

ta s sy . ib er) In the model, the two coo ta, rates and the ie-i tina

rate + craw temperature are taiken as arbitrir-.. The mod'el.....

on tl: in'.vsjs or crsaLl.: o saitics, whlicil:chu

-.-- ~tr:t -r~ i<,u t ~.u iL ni nd:hi.

Sic ' i r~ r - ar e 1) i t i
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2> ~ ~ i~c> :es nlc urin- the reheat stage a

been L- nen 'man the percent of crystallinitv in the

initi.liv-ormed ;-lass, at least far volume fractions of

-10.-d-ecrvstallinitv which 2xceed about 10 *That is, the dge

of cryStaIllinitv in the as-formed glass affects the stability

atI tae Liquid agains: crvstallization during- subsequent heating

abtove,. the -_; I -ss trainsit ion -k.ipnerature, save when the percent

crystil linity in the as-formed -,lass is very small. These

resu ,Its su4:esL that very rapid cooling to form the initial

emploving &_n ritos which well exceed the minimum coolin,

rates far gl1ass formation - well be advantageous for enhancing

the resistance to crystallization on subsequent reheating.

!s injicatcd above, modification of the computer code to

describe thiree-stagec cooling-reheating-recooling cycles is

,nresentlv. underwav. Prelimninary results have indicated the

imncrtaince of tnie draw tem7-perature ind the temperature intervals

Kr temprature2, liqidLls tec".erature and glass

711CA > >i _ L i n a :ccl 12; 't_ 4ree of crystallization

Ia Le 121inil11:-~. - > - -- A.S bodies (fibers
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