
« 

AD A950612 
m 

I *u % 

FWRICAt CHRIOSTRT BRAUCH KSMORAirrrai  .—  - la/  6l> 
l'.'/WAL ».-ISs/sV 

^^, 

^ 

^ 

'   , TTthS 

?k« •ffttt of «levÄtad tempormtwr«» OB esrtaln properti«« of *?lberfrmK' 

iasulttln^ Fiftteriftl. 

By 

/ >    BTCKJ^P D.JSSIBEL 

[|  ,   18 ^«y  W&6 

OB£Kg 

To carry out 6 limitod  Invest!-ation on tno ohtsiroc la thoraftl oon- 

d'J«tlTlty wid realllono« of "Flborfrwc"  in«> latlon %fiMT •xpoturo to 

•lormtod toiiir)ortttur«s* 

«sor ptlT« data on th« sAtorial  la quotod    from tho CmrberuaduB 

Cwapany lltoratur«. Th« ^ffoot of  -»rlor hoatimi: to olovmtod %«aporot«roi 

wa« doterminod by »oaaurini; \h% t«Bp«raturo Arop tnrou^i tho aatorlal 

whan tha hot faoa v«is malntainad at about 190°?.    Tfeo th«raal  iasmlfttlif 

nroparty «as slightly l»pairad«    EabrlttloaMt of ttot aat^rlal alto 
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DTCROimTION 

Th* Ordaane« Itet^rlalg ReMftroh Offio« r«qi»tt«d that an eralnation 

ba »ada of an Insulating; fibar knoan a« NFibarfraxn oada by tha Carbor- 

unduB Coapany of Parth Amboy,  Now Joraay.    Cartain olaina ha?e baan nada 

for tha natarial, which Indicate possible ordnanoe applications*    A oow- 

plata datuription of tha aatarial, quotad from Carborundum literature,  it 

prasantad in Appendix A, 

The ohemieal composition of Fiberfrax is approxiaataly 60^ ^-IgOj and 

60% 3i02»    The material is    of     refractory nature a»Ki ohamiaally stable« 

The claim is nmde that the properties are unimpaired up to 2S00oF and 

naltin^ does not occur below 30000F»    The material is claimed to  hare rood 

tharmal and electrical insulatinr properties up to eleTatad ter .«rstures. 

Four piece« of ^iberfrax, 8i| x 11 inches ^re racelTod at ^ntertown 

Arsenal lAboratory«    Two of these were ia the form of wblanket«w tbout 

o/s  inch thick,  one was a batt about l/8 inch thick and the other a batt 

Uss than l/l6 inch thick,    fiberfrax is also awailable at a bulk fiber* 

The material has  the appearance of eotton,  but with a lewer  sheen,  harder 

texture and generally shorter fibers. 

A limited study of the effect of elevated tmmperature« em the thermal 

and aeehanical properties of the aaterial «as desired. !»reliminary eheak- 

Imc of ÄSTI« msthed C17T-4« far determinlnf the thermal eonduetlTlty of 



liKulatlng Bfttsrlals thoptd that th* arthod WM net iultubl« for ttet fumll 

«wmat of -piWrfr*x ttrailabl«»    Tharoforo9 a •iaplo »oiBi-qiiaatitfttlTO t«it 

of the  latulation wmt dovifod*    All tetta mad« w«r« in tho Tloiaity of 

room tonporature« 

TSSY PRQCKDÜRB^ RESULTS AHD DISCUSSIOK 

The blanket• of Piborfrax wore out Into pleoot 6^ x 8^ inehot*    Thooo 

plooos wore plaead In a woodan frame reaembling a pieturo frame and fartaned 

to the outside of a large rteel tank holding a tteaia heated water tolution 

maintained at about 1900F.    A oiiromel^aluswl thersoeouple of   28 gauge wire 

wet plaoed in the eenter of one faoe of the  Intuition and in contact with 

the wall of the tank*    Another similar thensoeounl» was plaoed on the 

«urfaoe of tha insulation ox>osed to the open air.    By »saeuring the 

tempsrature of these two thermoeenples,  the temperature drop aeross the 

insulation was determined« 

The temperature drop aeross ths Fiberfrax at a msan temperature of about 

140°^ was determined on the matsrial in the as-reeeivad oondition and agalD 

after hsating to t000oF for thirty mlmutas and air eoolin^«      uooasslT« 

determinations were made after heating the  sarw  pi^eo« of l^berfrax to 

2100,  nOO, tSOO and  2400oF, eaeh for thirty minutes.    FliÄlly » determine- 

tion «WR made after heating to tSOO*? for $6 hours»    The data were taken 

after allesrlmg at least four hears heating time on the side of the Voüt 

in order to attain e<tulllbrl«i eoaditiees.    At leact ten readings were them 



tÄkan crr%r * nerioci of «bout o» hour.    Th»8« war« ftT»r*£«d.    The largest 

probabl« «rror wm« oaloulattd to be 0»SoF.    A «unwary of the reeulti 

obtained Is as follows t 

Treataent 

As ReoelTed 
tOOO0? SO Bin. 
2100 " 
2?00 " 
2S0O 
2400 
2500 66 hour« 

Mteparature 
Hot Faoe      Cold Fsoe 

Temperature 
uifferenee 

197.t«F 86.40F 142.90F 
190.8 86.1 18T.7 
191.S 90.2 185 .6 
192.9 91.4 181.7 
168.8 87.8 182.8 
186.0 88.2 128.8 
•88.7 88.9 128.7 

HelatlTe 

ReslttaJMit 

1.000 
.988 
.918 
.917 
.909 
.874 
.871 

The data indicate that at the ooaoletion of the heetlnf oyoles the 

InsulfttlBf properties vere decreased by about 18%.    A deereaee ia «eli^t 

of ^h© batts of from three to five peroest was found.    The material was kept 

in s desiceator cver-nlght before eaeh weifhUf.    Vo risible differeaeee 

w«re noted upon mieroseopie examinatloa after beatiagi    hewewer, considerable 

bleaching occurred. 

The ohyslosl properties of the insulatio» sufferWi trm tlie heatlmg. 

Considerable shrinHng and sagginc ***• nata4t even at 2000°?. After all the 

tests «ere oonpleted,  the insulation had shrunk to a pleee 8 1/5 a 8 iaehss 

with s total thiokness of about 8/4 inch.    The eacftUf had eaused a ■eehamieal 

inter looking so that the pieees of the blanket «eel 4 m Um&r be eeparate4. 

The aoet disturbing eeneefue^e ef the kltfi tes^ermtwr« was the brlttUMM 



iDdwa#d in ihm ■Kt^fiftl»    At r»*aiT»df tkm battt eould b« brat 180° wlthoat 

any br9ftjtlftg or tearing.    After hrating to 2000oF and eoollag to roo« 

tonp«rmt«tr»f  fuoh a bead o«u«#d son« toparation i>/ the flbar« on th« out- 

side of th» band.    Aftar heating to t200oF9 tuoh a band oau*ad a ooaplata 

separation of fibers, and eonsidartble breakage.    Aftar heating to  aiOD^F, 

any bendiog sauiad ureakage of the fibare.    The aaterial orunblad eaelly 

after beit^ heated tc 2400°?. 

Accesiiion For 
NTIS    GHA&I ■A 

n 
Uar.nnour.csd             [ 1 
J .;';*. i r i cat 1 o n  

r;tril ul.lon/ 

v-:Mr-riUtv Codes 

i 
UNANNOUNCED 



APPfeyPIX A 

PfFORMATION JUTI; DATA OBTAiygD FTtOM CARBORUWDÜM COMPAST 
LITfiltATllRS COIfCBPFUG FIBtRFRAX 

WHAT "FIBHRFRAX"  FIBER   IS 

fihrfrmx fiber li a nsw mto-MÄde c«ramie fiber that offers ixuhagtry 
«r unusual end interesting oonbination of properties* 

This new »aterlal  if5 an alu»imi»-ril Loate  fiber, made by «eltinir alusdnt» 
oxide and  silica in an electric furnace,  xhen  subjecting s molten strea« of 
the raaterlal to an air blast»    The  itrea» is blown into a fluffy mass of 
fibers which  is  collected with speeial equipasnt« 

As  blown,  Fiberfrax fiber  is  a white,  cotton-like  msn Jtsuie u^ of 
randon arrangements of extreasly fine fibers«     Tfce  individual   fibers  are 
up to  three  inches  in lengt»,  and hare an aYerag« diaaieter of about  four 
aicrcns,  or about one-fourth  that of  fine  sllV,  one - twenty-n ft h  that of a 
hu«an hair,    Kanf,©  in dlaiaeters  is  fron 10 microns down to  less  than  1 micron. 

eight,  as blown,   is two  pounds per cubic foot«    The material  can 
readily be  ccnpressed;     a pressure of two pounds  per square  inch  ooapresees 
it  to a density of 1? pounds  per cubic   f^ot» 

The material   is resilient, wnieh property is retained eren after being 
subjected to high temperatures for lon^ oeriods.     Indiridual fibers appear 
to hare  sufficient strength  and hardness to  satisfy  »any application re- 
(fuires^nts* 

As nanufaetured at present,   there  is a peretatsige of very fine shot 
found   in the Mass of fibers«    ttlth certain ssenufaot irlng teehnicues   that 
are b«ing IjsproTed rapidly,  snot content is continually beinr reduced»    The 
data  firon here,  howsTer,   pertains  to  the s*ss as blown,   ineluiiag  the pellets* 

T^^MAL ggggglg 

Hifh refractoriness is one of the outstanding eheraeteristict of 
Flberfrax ceramic fiber*    It does not lese any «f Its pro «rtles  to any 
aopreeiable degree at temperatures up te tSOO F, and It will not melt amder 



fltert will 8t««ft*   Umlik» attetto«» Vmm fiWr« do Mt ditUtttrat« mt 
•Xmwtoi t#Bp#r«tttr«t MittiaM for lo»c%hy tiat porlodo* 

TW I fetter (lÄ»uUtUf wnlmm) for flbirfm flbor ot tho optUm 
doDtity of «Ix pouads por ouVio foot« it thown by fl^iro !•      Thli !• about 
tho ■**• oi for rook or glooo voolo within tho raagp of tosporoturoo that 
thoM othor oottrimli will itoad.    It thould bo notod portioulorly thot tho 
ourro it boood OB «ton femporoturo whioh it tho ororoeo of hot and oold 
feoo tcsporatarot«    Thit »eant9 fbr omuaolo» that with a hot faoo of 1800 f 
tad a oold feoo of 200 T$ th« noan towporaturo it 1250 F. 

CHSEICAL STABILITY 0? 'Firomi* FIMSR 

?Ho ehoaioal eoapotition of Flborfrax fibor it approxlaatoly 60% 
mluminA (^lumimoi oxido) tad 80% tilioo.    Llko othor ooromie aatorialt,  it 
It highly rotlttant to aott aoidt*    Tho foIXowiog tablt thowt tho  ttability 
of Flborfrax flbor la Ttriout oold tolutioati 

Hydroohlorlo »eld 
Sulphuric toid 
Photphorlo toid 
litrit told 
Aootlo oold 

% loot la «olght whoa 
letchod for 1 hoar 

Norwol Coaoeatratod 
0.84 O.Sd 
0.81 0.85 
O.tl 0,60 
O.U CUD 
o.ie o.rr 

MBSRFRAX* FIB*» A? A FILTä 

Tha hitfi offioioaoy of Flborfrax flbor a« a flltor rootltt fro» tho 
«xtroM fiaoaots« roago of dlaaotort, tnd tho raadoti arramftaoat«    Flltor- 
Inf proportlot aro r^ttalaod OTO& «hoa tho flbor it prooottod lato papor« 

A tU^lo oigar^tto toot, la ahioh both «ottoa tad Tlborfrax flbor aro 
usod at flltort, will doaoaatrato tho •ffootivoaoot of thit aow ooraaio 
watorioU    If tht oottoa it plaoad ahoaft of tho riborfras fibor, oaofct will 
otala tht oottoa» bat will ttaia tho flbor ooaa aoro.    If tho pooltioa la 
rororMd, aad tho Flborfrax flltor ploood ahoad of tho oottoa« thoa aatko 
will ttaia tho flbor hoarlly t»s tho oottoa will ohta ao otala at all. 



A Plbtrtrftx filter o*n hundlt •lth#r liquid or g&««out flltr*t#t0 

rogardlett o/ t«Mparat«r«#    It oan «Ito te purifUd or oloaaod by bftkiae 
or toumiB^, linoo teisporatttro« bolov about 2S00 P do net affoot its 
filtaring obaraotorittiat»    It OOB haadlo aott aoidt boaaud« of Sit 
azoollaat ahMdoal »tabllity . 

SLBCTRICAL CHARACYBRI8TIC8 

Tho «lootrioal propartiat of Plbarfrax flbar saom to bo axoaptional« 
AiuadauÄ til loo to U Inhorantly on axaallaat insulator at all tonptraturai, 
and tottt on papar nado of Flbarfrax fibor indioato that not only 1» it« 
hifh di«lootrie itroni^h rataiaad In paper form, but Its oloetrioal lostot 
oro sono four tin»» lots thon those of a good Kraft papor. 

a) 60 o/olds 1.08 
Dl«lsetrie Constant b) 1000 oyoles 1.08 

o)  10 kc 1.08 

a)  60 oyoles 0.02 
'over ?»etor {%) b)  1000 eyelet 0.02 

o)  10 kc 0.02 

a)   60 oyoUs 0.0002 
nislsstriö   x>«8 Faotor b)  1000 oyolo» 0.0002 

a)  10 ko 0.0002 

AHIE  Insulation   n] amm C 

AVAIIJIBILITY 

^Yasont pllot-plint produetion zT Flborfran fibor is sdaquaU to 
lupoly all known onporinaatal aoods and to loava a sabstaatial rol««» oTar 
ibr ooHMsroial appDeatioBi* 

At tha ourront sta^o of doTslop«SRtt  fiborfraa fibor is arailabla 
only in tha balk for».    Kxparlnantally,  it has boon nado into  faltad 
blankat rolls,  firmly bondad batta,  sad papors.    Work is undsr way to 
prodnoo it in thoso forns oonesroially.    It Is aatisipabad tKat fibor «ill 
soaa bo OTailablo in a font suitable for spinning into yarns sad fabrios 
possssslnf anaollont diolaotrio pisiportios and ability to wiHisbond 
banporaturos up to JOOCPf* 



AS A PILmiRG  HATaHIAL 

Fiberfrax fiter *■ now pnxluood oxn oosp«t« dir««tly with «xtrwiMly 
fine fla«« fiber« in applioatioa« ttioh a« filter«^    It ha« »ueeo««fuUy 
and eeonoaicelly  replaoed diatoaaeeou« earth in an oil-filtering applieatiea* 
Special  Flberfrax: fiber eai«po«itiott«  oontaininc a adniBwn of aeutron- 
trapping material a ean be  produeed» 

Beoanee of it« hifh  resittanoa to most oorroalr« liquids and ga«««f  it 
oan be used a«  a filtering aedluA for  «old.?,  or a« « diffusing icediu». 
Beoauso of its refractoriness»  It  has possible uses as * flaas  arrestor,  or 
as  e  flap»«  fi'ter  ta renoT« «sa,  a«  in ^as turbine«. 

Insulation  tests  «how that  Flberfrax fiber,  «.s ooapared to  high-quality 
irsulctln£ brick,   can maice  i^pres^ire saTings.    The  fol\ewlBf table  shows 
oo»p«ratir«  furnaoe effioienciea and weights  in a test oon&teted with snail 
furnaces at 2500  ?, 

lb 
etj ft 

iir« to 
reaeh 
2*00 r 

/ Tera^e 
wstts 

used to 
heat 

average 
wstts 

required 
at equi- 
librium 

«tt input 
Shell < ratio 
te«p.       Lining        o*rjented 

«*? wt.  lbs.    brisk « 100 

7 5^) 4188 410 57.2 (19.6 

rilOH  TK^m* 
rtms 

czwmrtn 

44.2 

2   5/4 

e \ A 

7671 

•mto 

sm 

6969 

Ä47 

448 

74.4 

m.o 

56.0 

100 

The   toerael   propertie«  hare  led to fUlc  test« of the Batsrial  la bl 
fers as nlirh~te«perature   insulation in cr^ustioa sad asteatt s/steae  of 

jot entlass,  where  ligtat weight «id  lew therwal oaMaotiwil^ are disilaot 
adwsortafas. 



Fib«rfrftz fib«r mi&it •lie hmT» «pplitatlonfl  in flrtprooflag •mf«« aai 
ooataiMrsi    at t packing for •xpantlon jolatts  ac a euthlon or »upport 
for attarlali \*ing firod or boat traatad at high taaparaturasi  and la tha 
for» of papor, as fir« eurtalna,  flraproef rooordt and tlallar applVeatloaa* 

AS  A RBPLACOIEKT,  STRSHOTHBADIO 
OK RSHFOHCIWG MATSRUL  

flbarfrax flbar9   siaoa it 1« aada froa alumina and illioa«  both of whiah 
tro  plentiful9 nay find  use at t raplaoanant in whole or in part for natural 
•sbattoi - or  for othar  fiber« which  require oriticel  nataritlt  in their 
■anuftoture« 

Flbarfrax fiber can be uaed  in oorroinatlon «itn -»my ■aterials, with aa 
i»proTe»ent in orar-all charaetarlstiop.    Ae an axaaole.  It  quite eonoairably 
could be ueed  to rtrangthan electrical  insulators,  to  reinforce  battery 
plates«  or as a renlaeaaant for asbestos  in brake  linings•    It has interect« 
inr  Dossibilities as t  filler in plastic aoldinf ooar»ounds to  Incraaea 
diraensional  stability and dielectric  strength*    It is ezpaatad that fibars 
offaHnr adrantarea as a rainforelni; a^ent  for laainatad  prattles will   soon 
be aTailable«     It might beeow» the foundation for sprayed-on caranic  films 
or ooetiags,  which would be baked at  taieperatures higher that)  —I nsramies 
cen stand*    Or  it might  be   tha  base  for   sprayed or electrolytioally dsoosltad 
■eta-89   particularly where a poroui   «tniCture  it desired.     It would sevs to 
hcTe uses si  e oatalyst carrier or tu,.port  for eatalytts,   partieularlv whers 
oorrofiwe  li<^iida or faces are  present o*- where  high tamparat«res er#   iuTolTci* 

10 
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THERMAL CONDUCTIVITY   OP 
BULKTlBERPR/oTCtRAMIC    RBtR 

AT 6 LBS PER CUBIC   FOOT   DENSITY 
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TheRMAL INSULATION DATA 
FiBERrRAx' CERAMIC FIBER BowotD BLOCK 
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THERMAL CONDUCTIVITY OF TtftERFRAX* CERAMK: FIBER BOWED BLOCK 
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