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PHYSICAL

FIZRCUS CHARACTER

The ontstanding phivsieal chareterisiie of
fibrous steneture.  Other e
peran foand i natire are those ol
snimal origin, suelh as wool and <k, and those
of vewetable argin, examples of whiel are eoiion
and  dlax. Nonfammabidiy s one of  the
striking diflerences bhetween asbesios and the
Ghrons produets of annmal or vegetable origin.
OF perhaps equal unportance is the difTerenes
tn structare.  Jaeh {ilament of colton, wool,
or =K = of mensurable and fmely consiao
diameter and i indivisible imto finer sizes.
On the oiher hamd, Tihers of ehirvsotile ashesios
ean he divided and subdivided nnal a inGoes-
oaltated hat ix hmited oalv by the delieaey
af the maehiinery used sad the <Kill of manip-
atziion, The ulvimate fiber size i presamabiy
the size o the ultinmte moleenie or ervsial
lathier of In other words, fibera
zution is o chearvare proeess, and clesvire i
sinerals s defined as a tendeney o split inos
certain divection, Hhat s, v separate along and
between fuvers of molecules, ,

From the standpoint of nse, (iber stze (disoe-
ctert s unpoetant,sud e dismeter will depend
upon the dearee of fiherization sttwined o the
mitling proeess. Fibees abtained {rom ditfesem
deposits vary i the case with whieh they mav
be fihertzed. Thus. two samples of chevsatile
ashestos, wiven exaetly the same sl ireaoment.
may furnish produocts differing eonsiderabiy in
fiber dinmeter. beesuse one of them separates
aor fiberizes more casidy than the other, Sueh
differences may have ereat practieal impor-
taoee, heeause  an o ashestos having  diiliculd
cleaviage may require sueh intense milling o
reduce the fihers 1o desiable fineness tha they
may be bhroken into andesienble <hort fengths,
Fase or dijfliculty of fiberzation s therefore an
mtportant property of asbesios,
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slmost exeinsively to the anthonnyilite variety
and = owel exemphiied by deposits 2t iloilve
wod and Buek Mountsn, Ga. and Namisa,
Lasho,

FROPERTIE

Fxperiments by RavhestossManhattan, Ine.
i 1452 on samiples of Rbodestan chrvsorile, one
dark with o total oo content of 20456 pereens
and oue o by tepeowith U819 ot ron, dis
clomed that the daeker maectai :'«‘([Hil‘("- By
more e ad enerey to henze than the lower
iron IR LIS

The uses ta which o chievsontd :
be appited are coverned primarily by leneth of

sxbesiod may

filee, The Toneest (ihees comund the el
prices. and priees are progressivelv lower fur thee

shartes weades. T s appareeat, therefove, thag
primary attention sinust be wiven toomidline
processes at will separte the wers frany the
parent roek and will fiberize dhem adediedy
with o minimum of liber breaiaee.

COLOR AND LUSTZIR

Chrevsotile oeetrs o various shades of ereen
or vellowish green. When fiherized o o
ity mas<, all tvpes of chevsotile aee vetuaily
white, tnless stabud by impureities. Nmosie
ranges fram gray o vellowish gray to white gad,
i relively pare. s white when lherized,
Croctdaiine s lavender bhine, and this color is
mainiaied when the fibees are separated,
Authopbylite and tremoite are gray, greenish
grav. or white, amd the separaved filees are
white unless staining Gupurities are peesent.
The luster of asbestos nsualiv s siiky o peardy,

HEEAT RESISTANCZ

The heat resistanee of ashostos 35 fmporeiant
W any apphentions. Nome osers of asiesdos
tend 1o confuse nondluoumabidiey with refvae-
tormes<. Nany fabstanees thar will not buen
will, nevertheiess. melt oe decowpose at rela-
tivelvlow temperatuves. The fireprool propert v
of ashesios s ane ol s chel assels DUt

althougds unburnable, 1t will decompose and lose
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MODE OF

e ecsentind physical peoperties af modesiely
dares. The rogeept of ashesios as
a etory subsianee hus been enatesd
i che minds of somre stndens nf thie subjeer by
rending the statement anade by Ciekel '
temperstur= of 2.000° 14 50008 1 aee eaxily
withtood, while with <ome varicties @ tempern-
Gire ol 50007 Lins apparently produeed no
visible eifects, \'\ ith sl respect (o De, Ciekel,

epl( udid  ploneer volime on oo

auh fembe

who wrote &
-mm «ral of whieiy |il[lt' wis known at tlat time,
he was inoerror g :umnj.‘ the heat resist-tnee of
clirvsotie,

Brandenberger and others ¥ whe have made
a comprehensive stndy of temperituee efleets
of rin‘_\'smih‘ at the | nnm‘z.c.-_'n":i Institute of
the University of Zurich, <tate that the sos
catled adsarbed water of chrvsotile s driven
ol at sbone 300° C. Between 350° and G600
C. oail nf liw waler of cevstailization 15 driven
T, wndd the minersi :x:uin v alters 1o olivipe,
A pronouneed chanee in phyvsical properiies
accompaiies this dehvdeation, AU 400°
there s o notable detertoention in fiber quality:
and above 350% C with more of less complsde
«|¢‘]l.\‘th':l!inn. v_‘i:t"\'suii!«' 1= ¢'nmp]vu‘iﬂ\‘ deeuine
nosed, The amphibole varieties of
witl withsiand somewhat higher tempesttures
than ehryvsotile: however, erocidalice, altheasd
having a Jow water content, is easily Vused into

binek. maghetic muss,

HEAT CONDUCTIVITY

Axshestos does not have low heat conduetivigy .
Ttz vaive tor heat insabation i due (o 18 none
dammability and also 1o 1S fibioas stencture.
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UHRENCE

wineh adapt it for manafaeture nto v inns
that are naneondietors of heat hecmise of e
I)Hl\’ll.\ natyre.

CTHIMICAL RESISTANCE

Tremadite ami anthophviline see hichiv i
tant to chenenls, o elabmed that erocidolite

rists ehennenls and sen watee cemarikably
vell, Chevsottde s gifeeted more readiiv by

. .t y . ., - 5
geuls and other chemeals than ore the amph-

hole virietes,

CTRICAL RESISTANCZ

Vitrteties of elievsoribe Juwest i iron sorment

T
A

are o<t saitable for cleerriend insadation,
Arizonn chevsotile s superioe for this use,
Apparent]y the iron content of amphithole does
not affeet s nse for this peenose  iweeanse

crocidolite, which apou analvsia <hows 2 enn-
Lot of about 35 pereent Feld) s hich el rieal
resizianee. This <eeming conimdiction may
be explained by the Gt that fren is presest in
erocidolite ws o <iliente, wherens in ehre \-nl‘lt- 1
commonly appears o< iron oXide Bupueiies,

SPECIFIC GRAVITY

wraviiy of pure Airvaatile is 2,220

i

The specifie

but that of the commereial fiber s always
bigher beemse of Tthe presenee of npuetties,
The ~pm'ii]( cwraviey of  Canadiin chevaoride

vnd the Arizona Bher,
;

o Speeetiie cravity o

raneres frogy -.-s-s TREUT
heing lu\\c'r‘ moiran.
257, Tesss recently mmie by the Bneeat of
Mites 2t Toeson, Ariz. oo fer <seleeieq i
wreal eaie Lo climinale mprities e saiies
\\'lml lower Hanpes— 1 2,08 avernwe {or Arlzons
vhirvsorie ‘nul 28 Tor one sampl- from Quebee,
Canada,  The speeilie smuviny of .un]m;,;).\ Hire
ertrge= frone 201 (o D000 el iiv-t of erocnioiite i
<6l heavier, ranging from 5.2 to DL
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A Threus mintesal resemibiding eoten, sk, oo
wool ut aaving the added guan af nane
Janmnaibndiny sanstes a oanuditone A0 needs S0
LInNenniv g itois Gllteuil e Gno -.:I‘ﬂ-:u"nl"\'
SWbsttutes Cherefor, .’; siirtuee of asbhestos is
A SULFONT Heenive  ar seceRine SUDSUILULLeS
Cermany's virtuaf isolation from <ources of
ashestos durtng Warld War 11 prompred o
areal desi of  experimentation on pessible
substitutes. Nlaterials tested  incinded  class
wool. steel wool. iron wire, svuihetic rubber,
arzanie plasties, ceilniose, and 1treated paper.
~ame of the so-culled substitutes were <0 une
satisfactory that ne further mention will be
made of them.  The worldwide shortage of
ashestos during and after Warld War 11 led to
extensive research on possibie substitutes in
the ['uilul States and other countries.  Cone
siderntion s given to individual substitutes as

follows:

SCODA-LIME.-SILICA-GLASS FiBERS

The development of a fher-glass industry
opened up a promising ficld for substitution
beenuse wluss  fibers, like ashesios, will not
burn.  IlTowever, us will be pointed out later,
slass fibers may laek certain physieal or chemi-
el charaeteristies inherent in ashestos and
consequentiy fail 10 satsfy the exacung speei-
fiecations that must be met for most uses. For
other use= they may be satisfuciory.  Glass
and relaved fibers are manofactured in two
hasie forms—a wool-like materia! aud 2 flssuent.
Rack wool, giase wool, and siag wool are used
primarily as liehtweight thermal insalation,
such as house fill.  Sueh apptications in general
are not ~absatitutes for ashestos.  Glass fila-
ments made by more refined processes, invaolv-
ing the use of platunum dies, are of high qualite
and uniform size.  Some are Jess than one-half
micron i diameter and are adaptahle to highly
specialized uses. sueh as weaving into faliries.
Attempts have heen made 1o use g_'i 1ise fibers in
place of ashestos i asbestosecement prodiets;
but sueh tests have given unsansiacrory vesults,
chicfly beeause of a ehemieni reacetion hetween
the glus~ and cement, which decomposes the
fibers and destrovs their effective strengtd,

Netther glass [ilaments nor cloth woven from
them  resists high  temperatures. The  fibers
will not burn, but they will soften and coalesce
when the temperature reaches a certain point,
and this pont varies, depending upon the come
position of the gass. The oreanie ilin used
o wovenegdass texties will decompose  and
volatilize at about 300° (L und 1= Joss iapairs
the effvetiveness of the fabrie 1o some extent,
Normaily, gluss resists weathering very well

94

1‘!‘:;‘ - ,\ -:"\; o -—-5,5_&“_%4).
e Ay e
e - f e

-~ - -~ =~ -
. d e e e 4 e

tase e
ADGOWININES Teneriy

e shiow a venthering

STecte evenn aflter np iy Geendes af use. Clows
ever, the sarfuee aren per ot vorne af vory
U othiat oxposure Go

Gne gihasz Thers 1« wo S
rolativesy  rapud

vater  vapor  resuils o
deteriarion,

Gluss and mineralewool fibers are otficient
thermal insalators in various tvoes of cquip-
nient, such as stoves and refrigerntora, wirere
temperatures are moderate and corrosive con-
ditions are not cneauntered.  The fugh rensile
strength, the greater thermal stability compared
\\‘ilh organie Abers, and the elecirieal resistanee

of zinss fibers muke them suitabie for clectrieni
insulntion. sueh as sieeving for wire and lapes
for the construction of some tvpes of motors.
Fiber ¢lass is used to 2ome extent in eonjunes
ton with, or as 2 substitute for, ushestos in
Navy cuble insulation. It is claimed, however,
tatt ashestos insulation peemits greater dexis
hi]il\' in finished eables than can be abtained

vith fiberglass insulation.  Glass fibers are aid
to he mlc.um'umm' for cuble filler (material
that fills in the spaces in a groap of Insuluted
cables), but recent unprovements in gias< {ibers
promise future satistactory use. Very thin
class-fiber paper may find advantagzeous use in
(.oml(-ntl-rn for electronic cquipment: for ine-
stance. its use may make it possible 10 reduce
the size of the eondensers.

A glasseashestos eloth was designed during
World War I1 10 extend the supply of asbestos
textile fibers. 1t hasx coutinued in use as u
covering an thermal insulation applivd to piping
on naval vessels. It is woven with a plice
surn having one strand each of flass and
ashestos var.,

United States Rubber Co. has announew!
production of a new fubrie named “Ashesion,”
consisting of interwoven glass and ashestos
varns, [t is said 1o be well adunied for theuter
curtains- as well as for fireproof draperies in
schools, hospiiaiz. libmries, hotels, and ships.!

Course gass fibers compressed inta batts are
efficient lghiweisht air filters that are used
extensively for cleaning larze volumes of air.
Ashestos 13 not widely used n this field. but
blue ashestos has fmmd important use in guse
mask filters. The Naval Resenreh Labomitor
has found that glass fibers make supenor gus
filters. In recent gas-mask tests in a smukes
filled room. only ] p.umh- in 100,000 passed
through the filter: at the same i the mask
cansed No inercase in normal lm--nhmu FUsisl -
ance. Glass filter paper s said 1o he 5000
tmes more cllective than present commercially

)} Aslemias, DRipecries of Arlamios Glass Fanrae: Voo 31, No, i Apng
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Cherelore, dispiaes hine pabestos 1 Nuyv v
' Poohas been elaind, howeyer,
ashestos s nore satisfuctocey tian
for eiviiian ous masss and for dhose
asedd Dvothe Ny,

Avubssiveabie et of the mresent production
of fiher zinss i bemg applicd ta uilitary uses,
\

s fhers

Many uanufacturers  of  clecetrie suisting
Materinis are lsted as users of fiber vlass, for
;

mstance. manufnetrers of ashesios cioth and
tapes. lammates, varnished tubing, magnet-
wire covering, snd nen insufrting produets,
Fiher wines was widely used  during World
War 11 for Deat, sounds and cleeteie insulation
o aiveraft. Over 90 pereent of the outpul
during Warkd Wapr 11 was used for military or
essental civifian use.

The wse of fiber ginss as a substiinte for
ashestos in frietion caquipment has, in geneel,
given  upsatisfactory results. No o published
informadion on comparative tests of fiber ulass
and asbestos in lankehands appears to be
availabie, bhat verbal statememts hy thase who
have made such tests indieste that the prin-
cipal objection ta fiber glass is its rupid abra-
sion of hike drums.

As fiber glass can replace asbestas In ceptain
ficlds of 2pwliention, hs future avaiability is
of fust mmportance. It had been elaimed. that
the proves of manufacturing liber gluss 15
controfled by a single companv—the Owens-
Coming Fibergdas Comp. Sueh a claim is not
now corrvet. Glass Fibers, Ine., Waterville,
Ohio, has its own proevss for making fibers
suited for glassefubric manufacture, and Glass
Floss Corp.. Long Iziand. N. Y., has developed
a process for making bonded mats and air
fters. In addivien 1o these ndependent con-
cerns, the following companies operate under
hieense from Owens=Corning Fiberzlas Corep.:
Gustin-Bacon Munufaeturing Co_, Kansas (City,
Mo.; Libbey<Owens-Ford Glass Co.. Purkers-
bure, W. Vu.; Pitshurg Plate Glass Co.,
Shelbyville, Ind.; and Ferro Corp.. Nashviile,
Tenn.

The parent eompany, Owens<Carnine Fiber-
vlas Corp.. has inereased its eapaetty greatiy,
It now has planis manufaciuring  fiber-iass
textides ar Ashuon, R. L, Thmtingdon, Pa.,
ame Anderson. 3. C. the lauver plamt cane
into production in Julv 19510 The company
st=0 lms four plints making nomextide liber-
wiuss produets, such as bloek and  blanke
msulntion amd pipe covermg.  These planis
are at Newark, Olinor Kansas Cly, Kans,;
Santa Clam, Calif.; amd Sarenga, Ontario, Canada,
The expunsion m libereglnss manufacture

MGy af Cutdie Pbwhicd ner, Doyminaanent sl | iefetame, s diner
Fityee Sneukine Sievedugast 1 Navyl Lalwemory: lee, 7, J#a,
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A guestion s heen caised as o the ilnita-
Hong ot Dberssinss manufacture impased by
thie need for phatinwm. At one stage iu the
nrineipal proeess of  fibersgluss mapnfaeture,
the molten glass o= deawn dlrough perforntions
in o plntnum=bottomed eell or hnshine, and
it appears that no other substunwee «an be
stbstituted for the plidinun so used,  Because
platinum s produeed i mited quantities—
a world production of about 300000 (rov
ounces g vear—uand has wide sctentifie and
idnsirial uses, its availabiiity for wider applie
ention i Uis wdusaey deserves eureful cone
sideration,  Platinum 35 a eritieal  material
during war periods. Theee importany cip-
cumsianees tend 1o reliove, 1o some extent, the
theeat of a possihle shortage,

Vo There s very fnde foss of platinum during
fiber-ginss manufaetare. The holes  througih
wineh  the fibers are drawn will wraduaily
enlarge. and the pladoum bushing will accord-
ingdy have to be rebullty using the same plat-
i, Care s taken 10 vecover any dust or
fragments of platinum.  The first installation
15 the important consideration, but subsequent
replavemnent of losses s very smail,

2. Reseurchois heing cundueted constant]y to
find wax= of reddueing the quaniiny of platinum
required i each bushing,  Presumably some
suving will bhe acromplished.

3. Reseurch s also underwav on possible
substitution of some less custly and more
abundant substanee for platimun. Linited
prowress has been made, and there is ac Jeass
some promise of success.

Another raw material esxential (0 fiber-elass
manufacture that may Le in short supply in
times of emergeney 38 ervniice, sadinmealumi-
num {luoride (NaAlFa, which is miuged only
i Groenland. The supply, liowever, 13 aue-
enied by artifici] ervolite manufactured from
fluorspar. . 1 supplies of both these materinis
are linited, eadium silieofluoride may be sub-
stituted; hut, as this commodity also is o de-
rivative of Tuarspar. it may likewise fufl in the
ateeory of searce materinls.

Under normal industeind conditions the sup-
ply of bothi fuorspar dervivatives and plalinum
would appear to be adequate for a4 moderate
expansion in {iber-gluss manufacture. Nost of

the rw maternals used are pleatiful,
HIGH-SILICA GLASS FIBERS

Class {ihers approximating vitreous siliea in
c'nn!!)u-ilinu e $11[)(-:‘i()t‘ o satia=-{une-<tlies
wlas< {ibers i resistanee o detertomion {ron
e action of water vapor and 1o high lemperus




‘ures, byt their manufacture is a difficult peob-
lem. Fused silica is so viscous, even at tems-
peratures as high as 1,700° C,, that its manu-
facture into (hun Alaments is alinost impossible.
To overvome this high viscosity, fuxes are
added, the dbers are made, and the fuxes are
then removed.  Several methods are used, but
they are simiar in principle. First, dlaments
are formed {rom an easily workable composition,
such ns an alkall silicate. Second, the alkali
or fux in the filament is removed by leaching
or ionic substitution. The resulting fibers are
rejatively porous and of high silica content.
They wiul withstand, with little deterioration,
temperatures exceeding 1,000° C. The mini-
mum diameter of high-silica fibers on which
data are now available is about 2 microms, and
the average is much greater. On the other
Land, natural asbestos fibers are only a fraction
of 1 micron in diameter. Correspondingly, the
silica fibers are much less flexible than natural
chrysotile. If finer fibers can be made by im-
rovements in processing, this difficulty may
e overcome to some extent. Because of their
high moisture resistance and ability to with-
stand high temperatures, the vitreous silica fila-
ments undoubtedly can be substituted for as-
bestos in some applications, but it is doubtful
that they can replace asbestos where flexibility
or elasticity is a prime consideration. Further-
more, the cost of manufacture is very high.

Dr. Rudolf Leutz claimed to be the inventor
of a process for making synthetic asbestos in
Cermany. His product, however, could net be
called synthetic asbestos because its base was
sodium silicate, and an analysis of the final
product indicated that it consisted of over 97
percent SiQ,. It was, in fact, 2 silica-glass fiber.
Three companics were licensed to manufacture
this product in 1943, but because of the military
rev(ei:sgs suffered by Germany no progress was
made.

OTHER SILICEQUS ri3ERS

A new series of aluminum silicate fibers, made
by the mineral-wool process after fusion by
means of an electric are, has been developed.
This process has the decided advantage of
eliminating the use of platinum. The products,
which are available under various trade names.
have thermal stabiities in the order of 2,300° F.
They have been successfully emploved where
extremely high temperatures are encountered
and where glass fibers are unsatisfactory, as in
jet aireraft. Possible substitution of these new
fibers for asbestos in cable coverings and elec-
tronics is being explored. Uses extensive

3FIAT. Tecnnical and Scientifie Develvpments Rekted o the A\ s
Lestos {ndustry o Germany: Final Repart juiy, 1947,

enough 'o fnstily cominercinl production have
heen ostablished.

Both high-=silica ginss (quartz) and ccramic
{aluminum silicate) Gbers have heen used sug-
cessfully by the Naval Research Laboratory,
Washington, D. C., for making paper that
has superior properties for cicetrical insulation.
A rezular papermaking machine can be used if
the fibers are of fine sizes and properly purified.
Quartz paper is said to withstand temperaturcs
up to 3,000° F. and ceramic paper 2,500° T.,
whercas the upper limit of asbestos paper is not
more than 1,000° F.*

Hydrous calcium silicate is another insulating
material used to quite an extent during the
past 10 rears, particularly as an alternate for
S5-percent magnesia where high temperatures
are involved. It will give satisfactory service
up to 1,200° F.

It was reported in February 1932 that Glass
Fibers, Inc., Toledo, Qhio, had developed a
process for making pure quartz fibers in sub-
micron sizes.

ORGANIC SUBSTITUTES

German scientists attempted to manufacture
varn using short-fiber asbestos mixed with
ong organic fibers such as cotton, ccllulose, or
syunthetics, but the product obtained was very
weak.t Cardboard with an orgsnic plastic
was used in Germany as a substitute for asbestos
packing in flanges of stcam and water pipes.
This packing was satisfactory for pressures up
to 5 atmospheres and temperatures up to 160°
C. Itis stated that substitutes for asbestos in
high-pressure packings have not been suc-
cessful and that all substitutes developed and
used up to 1944 were inferior to asbestos.’

A diaphragm of Perlon paper coated with
barite paste was tried by I. G. Farbenindustrie
as 8 substitute for asbestos cloth as a diaphragm
in o Siemens-Billiter ccll @ the manufacture
of NaQH by electrolrsis of NaCl solution. It
failed within 30 minutes. Perlon is a German
svitheiic fil.es similar to nvlon. Howerver, 2
polrvinyl chloride diaphragm gave results
equal to those obtained with asbestos cloth.t

Although reports are somewhar conflicting.
poly~inyl fibers appear to be nferior to asbestos
in asbestos-cement products.  Silicone rubber
has been used succvssfully as a wire covering in
certain applications.

sChemical Encineerine. Ceramic Flber Resists 2300° F.. Vol .
Na. 8, September 1932, p. 10%.

s Chemmcal Ensineening, lnsuliting Pajers 3. Asbhestos: Vol s,
No. 7. Juir 1952, p. 24y,

¢ Riakely, J. D, IRwsan, E, L.. Guze. R, and Hendersen, M. B
B10s Finnl Repwet 34 PD Sae, juds,

TRennich. W. 1. G. Furtenindusine Ao LudwiesiLien, TR

32028, 1944, PN 118,
VLicteawieth, [0 G, Farbenmdusine A-G. Ludwizshofen, 'L~
038, FIAT Reviem, B=31 Fr doii4=i,
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T SUZSTITCT=ZS FCR AMCSIT= vire tovering and similar applications. 4),
5{ ' silica fibers will  withstand more H
A5 indicated elsewhere. an important usc ‘o weathering conditions and higher tem- [
smesite ‘s for the manufacture of light, fufx han the soda-lime=silics glass fbers, At
msuigtion for use on marine :urbines and (2t anufacture is difficult. Morrover, £
nianes. The durfiness appears o Le 2 funcuion aeir dexibilizy is much inferior to that of A
of iber diameter; the fner Abers show the 1spestos but is improved as processes for making Iy
hicher degree of thermal =afBcicne™ per unit Zner size Abars are developed. LE
werght,  Accordingly, it has been found :that Jiass fibers are now substituted to some ex- 1%
iiner zlass having diameters of less than ent for long-iiber chrysotile in cable coverings '
aneron has a thermal efficlency comparabie and ‘abries, and more extensive substitution is ;
with that of amosite. However, an ordinary  antcipated. Shortage of platinum might, in
fime-soda glass has too low & thermal eictency  an 2mergeney, limit the available supply of
for the specialized insulation uses of amosite.  dber glass. The glass fabrics, or the combined
sluminum silicate  ibers mentioned in s pre- zlass-nsbestos ‘abries, have some advantages

virus PAragrapn have melting points as high
as 2,300° F.| which is much higher than the
(-mperature at which amosite disintegrates.
<uch fibers, now being made in submicron
sizes, are said to De satisfactory substitutes for
amosite, but their cost is 5 or 6 times as great.

Some progress has been made in substituting
liher glass for amosite in making 83-percent
magnesta insulation.

SUMMARY OF CONCLUSIONS ON
SUBSTITUTES

Other materials may be substituted for
ashestos in some fields of use. Glass {bers are
isfactory thermal insulators for low-tempera-

( v equipment and other applications in which
the fibers sre not cxposed to water vapor or
~ntinned flexure. Glass fibers are good eiectric
m~uintors and therefore arc used to some ex-

over asbestos fabriecs in lighter weight per
square rard and in strength, but they are
zenerally inferior to asbestos fabrics in resistance
1o high temperatures, flexure, and chemical
action. The processing of combined glass-
asbestos f{abrics introdnces problems affecting
“he comfort of workers, because glass fbers
cause skin irritation. Extremely fine fbers
create less irritation than the coarser ones.

Glass fibers in submicron sizes are much more
cosdy than asbestos. With improvement in
guality and substantial reduction in cost of
manuiacture, s wider substitution of fiber glass
for asbestos is {orecast.

In some applications where the temperatures
encountered are low and where chemical re-
sistance is not important, organic {ibers are
satisfactory substitutes.’

' Nata on substitutes inciuded in this discussion were suppiled in mrt
bv Jav E. Comeforo, Electrotechnical Ladoratory, Buresa of Mines,
Noms, Tenn.
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