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During recent months the attentions of the Fellow
a varisty of subjects, Certein fundamenitzl prepertiss
our basic flbers hove been under observaifizn and some
utilization and application have been studied, In ti
an opportunity to became acquainted with scms of the new
that our industry will have to meet if we are to supply t
of coenstruction currently being scught. Competative
raterials ere baing resdisd for entry in this £leld and
advances in improving what we now have, in devsleping
greater strength, temperaturs and over-2ll good consiru
in effectively promoting the full potential and capabil
will determine in large measure the future courcae of our
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During recent months we attended several
seminars which were related to various areas
Asbestos Textile Institute. On October 16, 1
was held in Dayton, Ohio, sponsored by the Fi
Materials Laboratory, Wright-Patterson Air Fo
American Ordnance Association held itz Llith ipnus
ing at the lialdorf-Astoria in Hew York City, end on Decomber
ference on Structural Plasidcs, Adhesives, and Filament W
held in Dayton, Chio, sponsored by the Plastics znd Cempes
metallic Materials Laboratory, Haterials Ceatral, Wrigh
Base,
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One has only to attend such gatherings ani to
technologlcal tenor of the addresses and remaris is o t
impressed by the pace in which wa are all being cauzht up end are be
to maintain 1f we are to live and to survive not only az Teg
as a ccompany, 28 an individual, indeed as en =ssociztion such =
Textile Institute,
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vastness of the space that we are coping with are go great tha
often difficult, When one endsavors to relate the tensile sire
cut, Grads AAA, asbestos yarn to the contenplated 900 dzy journ
space man will make to Mars, !'n probably the not too distant fu
seems to bs a gross incongrud v but, in reality there 45 not, The futwa ol
our industry is dependent upc.. our ability to equats such tarminologry. Tae
dollar value and the quantities of matarials involved in these pregrama ity
staggers the imagination,
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The enormity of the budgets to maintain and sustain this p
+

& U\ P

[ 2]
1

«» .g.i ARG

In our effert to establish 2 place for agtestos textilas and asd
products in this over-all pattern of opportundities and to determios i
preducts of our industry can be oriented and brought into usefulnesza in thess
newer fields of application there must be 1) a conpl ts wnderstanding ragard=
ing ths basic structural requirements that are to bo sncountered, 2) complets
familiarity with all of the bamic properties and capabilitdes of the materiasls o
be offered, and 3) a knowledge of those other materials that will coapetatively

( challengs the ultimate adoption of an asbestes materiel 2s the zccepiable cerponent
or structural unit. An andsaver will Las made to relate thess parenztere and w0
gain a very general plcture based upon the imprsssions gained at the soveral
conferences attendad,
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In additicn to the asbove spplicatien
properties of chrysotdle esbestos fiber re

tion. The importance of such values and the techniques
T

such determinations may no* appaar importunt, o4 fi

Kt Vy lew A =

deavor to enter even wider areas of service and anslic
b

and 8 more positive knowledge regarding the chemical
cheracteristics of ouwr materials becomes increasingly siprificon

methods are receiving attentdion at this time 23 & cooperative :
Institute and the American Soclety for Testing end Maturiils

o sbado Y
- Baview of Cenferencec
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Symposium on Fibrous Materials. The repert of tho p
turnished only to those who wers entd*led to bz in a
fallewing statementie=

CINMOTIR ;]

"This report is issued Zor the informetion of ibe U, S. Covernment
gclentifiec personnel and contractersz, I

sclentifiec literarure and must not be cit

or given further distribution',

=

:
ner,
AR

In order that compliance with this order may be pursued, tyzi
ing and citing cannot therefore be accamplished end dus to this r
we .can only generalize at this tdme and cover troadly the subject
relavent to our interests,

ahadon
ahatx

Conference on Structural Flastics, Adhesives, and Filament VWewnd Conoosites.

The conference was divided into three sessions, each of which waz
cerned with & different espect of the ovarwzll considerstion, The fir
session covered Organic and Inorganic Resina and Adhesives with eight
being delivered, covering a rather wide range of materials, The crgard
discugsed included the Polylsocynurates and Polymeric Chelates, the Polylmides,
the Polybenzimidezols (PBI), Epoxy and the Phthalocyanine Copolymers, The

PBI development ty Nermco Research and Development, an affiliate of Talecemmuber
Corp., appears to be one of the major developments in this field ard the author
that spoke on the subject was 80 tharoughly convinced of its revelutionzzy
capabllities that he made ths statement that "it was superior to anyihing acy
available for structural materiala", Aw a generzl figure it wes pojnted oul
that & 20% rsein content camporite cured at 350°C ard 2000 pal sxhibived
Llexural strengths in excess of 100,000 pals

Howsver, in most discussions related to these subjects the underlying
difficulty seems to rest in the lack of assuranca of e camplats and rzpezbedly
wiform wetting of the filler or laminant by the resin, The surfacs chemlsizy
of the materials to be bondad i1s apparently not well understoed and az a result
homogendety 18 not alseys achieved, indeed from scme remarks expressed; i3
rarely achieved to the ultimate extent. Whils no reference to asbeztos
£41%er or laminant was mads during ths course of these discussions, cae auther
suggested that the presence of surface hydaxal pgroups serve to obstruct raain
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to glass wetting, the significance of this observation as 1t i3 ralzu:d -5 -
use of asbestos in this field is belng considered,

Also included in this series of pogers was one entliled "2orzneTiasrict:
Matrix for High Temperature Application by C. H, Vor**aceﬁ, D, Berg ord Le I,
Moberly, Westinghouse Electric Corp., 4 copy of “his paper has nod o vzl Loon
recelved, however, the remarls ns p"‘asenta" would appear Lo offzr soms otiaTe
asting poscivilities, In this worl, Ea;on_Phﬁﬁphafa rosultiny Ivonm oL ovoran
proportionate mixing of Boric Acid and 857 Phosnhorie faded, S wddliin.d -0 o
bonding and cementing medium for asbestos laminatzs, Iyrical greszriiac -f usl
a laminate after curing at SOgOC shoved 2 flexural ztrengh of 33,500 =cis
Modulua of Rupturs of 2.Qr 10°psi; Tensile strengih 12,080 poi ond Comprescive
Strength of 52,000 psi., Until a careful study of the repors i3 pessicle ao
further detalls ere avallable, however, on the basis of the oral mruzzniotlion
it would seem that pesrhaps these consideraticons weowld boor gooe Juwrthar oiudy,

The socond seasion-of the confercnco woo davoted I

Composites, Qreat strides have been mads 2nd cre telnp muda in 2o
the state of the art 15 apparently belng revi::d rooticilly dodlyy The oslize
tion of the proper mandrel based upon econcmic considzrotions 2o well 2z thna
technological requiremsnts has resulted in sirnifican® sovings end inm mors

ficzent manufacturing operations in many cases, One of the most vering =ro.
blams that is anparentLy confronting these engzged in this typ: of fabtricovics
is that of testing for assurance that pll filoments in the Mnished umid ore
continuous and that no filament breakage is present fhot will ‘migger = proe
mature rupture of the case, Electrically cendustiwvz coatings for ks JTilumentc
are being considered a5 a possible means of checldny this propersy,

The new 5994, high strength glass i3 currently Selng ovaluztzd cod IS
does appear to possess frem 25% to 30 higher strenzth proporties Shanm 423
normal E glass filament,

In remarks by Mr, J, A, Kles, U, S. Naval Research Laboratory; concarring
the "Vulnerability of Wilament Wound Pressure Vessels to Mecharical Damzgs®;
1t was stated that during the lust war, for every plane that ues lest in
battle, 15 planes were lost to the service through minor failires or damzges
and that filament wound pressure vessels contributed notably in this arez, Zs
ptressed the desirability for more rugged camstructio n It would geem izv thsa
abrasion resistance capabilities of asbestos should £it Into this plcuurs

somewhera,

The final session of tnds conference covered Reinforcements and wus
devoted o consideratlons of Glass, Bersyliiz Fider, Sapzhize Whlciers, Zcren
Carbon and Graphite,

A review of the properiies of the new 595l glass revealed that the LoD
usable temperature of this glsss approaches *LOO conpered to 1A0CYF fa
the "E glass", S99 has a 30=L4C% higher strength than E gless snd iz now
about {8,00 per 1o, which will be reduced to Vh 00 per 1b, 2t sema futes
date,

A second paper related to glass fibers discusszed ihe propesiices of hollrw
glass fibers and a comparison with conventlonal glaszs Zilaments wers ne
ing that two of the hollow fibars would hawve the gaue wol £ on
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or filament and the thermal conductirity feor hollow fiber fabricztiens wouls
be reduced by sona 90%, The considarations at this point are largely

theoritical,

Beryllia, Beryllium oxide, fibers also offer unizue poeeinilitios in <he
area of application here being considered, The fcliowing physizel
were tabuwlated as typlecal of this refractory fiber:

Melting Point 2570°C

Density 3,008

Tensils Strength 21,000 psi € 20°C
11,000 pst @ 1106°C

Toungs Modulus 50 x 1P p2i G 2653
37 x 107 poi @ 1026°C

Sapphire Whiskers have been under investigaticn by Cenorel Eleoird
Company for scme time 885 structural reinforcements ar s

tions vere here discussed. It was revealed thet the tansile siren~ik
bilities of such whiskers range frem 0,9 = 2,8 milliton pounds ror sguz

[S I g

A Fowdlan Yo 2
woIuriner taolic

e e

Boron, as elemental Boren, offers still anothor, although semewhat iztic
possibility as & reinfcrcement for structural ceomposites, Thisz element iz 157
lighter than aluminum, harder than sapphive, melts above 37C09F, iz moderceely
oxidation resistant and has an extremely high neuircn abserptien caseidlity,
around LOOO Barnes, Studies are now belng pursued in an effcrt to adept this
material to mest some cf the more exireme and exaciing demonds,

Finally, Carbon and Pryrolytic graphite in fibrous and woven Zcmns wra
finding unique applications as high temperature reinforcing matericls znd cuoa

Limiting characteristice as low strength and the tandency fex carben moterizls
to arxldize are belng studied in an effort to improve thesc =razs of gervicanks

Surmary of WPAFS Confercaces

The papers presented at these two conferences wers by and for the bemefil
of those civilian contractors that carry out research « have research cone
tracts with Wright Patterson Alr Foarce Rase., Goviously, very 1ittls work or
attentlon has been given asbestos in any form by any of the contrastors in the
related fleld s here rsported upon. In only one peper, "Baron-fhosphate Matrix
for High Temperature Applications", was ashestos mentiened, Hevewwr, taz
accpe of ths work and the wide range of rmaterials studied indicates roiher
convincingly that gpparently there ars few matarials available tedar zbat will
completely satisfy the requirements, New fibers of umique ccuposiiicns and
canstltution are belng svolved, new forms and physical statures are being ¢
sidered such as whiskers, hollow or tubular filament and assemblages of super
fine wire to form fine-cut metallic filaments for textlle purposes are being
studied with a view to providing materials exhibiting properiies supericr to
anything now avallabls,

The plastics molding and rssin impregnating industri the mogt
ver

g5 have far
part acceptad glaza in one form or another as ths besic filler :

, however,
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problens of wetilng end achisving the witimad
encountered and the poer abrasion and weax resici

Perhaps the endeavors by the glass fiber manufzciurers tc ifzprevs
constitution of the glass fibers will be truitful, Howewar, 1% weuld
with the improvenents in the asbestos fibsr gquality tha* cur ind
and realizing the capabllitiss inherent wiihin our infustry
range of textlle products that would be Buitable for zuch %r
seem that our industry and the products that owr manufactur
furndshing eshould be receiving semewhat mors atitantlion thon
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Reporrch Activity

Magnetic Reting and Iron Centent

R Y et
AL aro sallrngus

Within the past year interest has increa
for determining the electrical properties of
taining euch fibers,

W

%)
& vh
begtss fibers z2nd wrodusis cone

[EL TR RV RV B 15N

Certain Interassis have been engaged in the preparation of ¢ dotuiisd
specification %o be adopted as the rules of procsiure for such tests. In wii:z,
the A,5.T.M. Mapes method serves as the basic proccdure end adiitionsl, gome
what more Speclfic instructions are included ag a part o thssz specification:,
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Other interests have bsen engagsd in endeavers to mike ancur
minatdions where extramely low iron contents and low MR valucs =
MR values of lass than 0,1 and trace amowmts of iroaz arz cf in%:
considerations,
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In nddition, there have bsen questions raised as to the cpecific relaticn-
ship betwsen MR, iron content and the conductivity or resisiiviiy of rovings,
yarns and ropes that zre essentially ashastos,

In reviewing the problems that ars baing encountersd zs efforts are
exerted to correlate the Mapes Method of analysis with slectric
capabllities, anveral sigmificant points ars obvicus. A5 greats

0

extremely low iron contents, there must be a higher degrse of standardizaticr
of instrumentation and testing procedure among those individuals and laberae
toriea thet perform such tests,

However, the stendardization of the Mapes tast equipmen?d and tschzicue
does not necessarily resolve all of the prodlems, Ixperience has mroven tosd
although the Magnetic Rating does give information relatively irdicative
of ths Fe,0, content, the grain size and orientation of the magnetits grains
maricedly inyluences thesa results as obtainad in the Mapes Analyzer and varice
tions in the MR yalues becams proportionately more pronounced az the magmeilc
iren content decrsasea, In view of this, it has been felt for geme time *not
other mothods of datermining either the iron content or the elactrical proper-
tles should be used to cemplement or supplement the Mapes Methods Coacalvedly,
thres or poaalbly four test methods might be utilized and so correlated that
an area af electrical serviceability might be dafined by the properiy parancters

MT-005940
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determined by several test methods. Within subcemmities f-l, 2213, 4,3,7.M,,
consideratlons are being giVPﬂ to a registivity msasuring devica, Aq,_“u-
member of the Institute and also a member of the atave £,3.7.4, o

developed what 13 lmown as YMagnetlc Force lethod!

» Alsc, In pur
tion, we have turned attention to a chemicnl spot test technisue wh
tively isolates farrsus iron (tha stats of iron that must be avzi)
magnetite 1s present) and reacts to yield an ideniificdbls ccleor
is hoped that dn this latter techmiqus quantitcotivs doterminatl

3
sible through shade and color intensity menzuremants.

At this time thers is nothing further to repert cencerming
method or the magnetic force method but etiendtion will te sivin
at the March meeting of A.S.T.M. and the results cf theco consid

be made available as they develop.

The chemical spot test which hes beep under investisastisn by *hu F2lloy
ie a technique reported by Prof. Fritz Feipl in the Publicaiicn "Snot Tesuc
in Inorganic Analysis", Feigl reporis that ferrous iron in zgluiizn in a
mineral acid will react with organic base a,a’ dlerLdyl, Jieldiny o rod
stable complex cation, Ferrie ircn on the other hand doer not react urder
these ccnditions, therefors very emall umOL‘uS of ferrpus Iircn cen

30

O

in the presencs of large preperticns of ferric iron. 4Acs 22
ferrous iron in amounts of ,00003 mill igrams 1re Tapor s
techniqua, Our efforts to date in this endsavor have gene
tory, hovwever, results would seem to *hdiCﬂ*e fb Y quar
should bs possible,

In pursuing the several meothods under considaru tion ngu avemies
approach are envisioned and it iz conceivable thaw through the corre
ol one or more of these techniques with the Mapes me‘.ﬂd; rmore dsfintilre
evaluations regarding the electrical capabilities of cur fibers and materizlic
may be possible,

rH Detarminations,

Inquiry bas recently been dirscted to our attentlon through 4,5,7.0,
regarding the accepted method for the determination of the pH value o asbesics
fibers, Our racards reveal 1ittls informetion regarding a standard prccedure
for such a determination and it would seem that as attenti ons are heing dirvected
to more specific data regarding all materials, toat seme consideraticn cnou;;
be glven regarding the proper method to be pursued in maldng thie par*ic
determination, Undoubtsdly such determinaticns have been made frem tims ta
time by many of those who supply the raw fiber and by those who mamufaciur
asbestos products, since the literature occasiorally has & reference o Uhis
value, Our Handbeook, for example, states that the Mo fer chryeotdile may rzage
from 942 to 9,84 However, tp to this time there has never apparently been
sufficient interest or cause for concern in this regerd to warrant serious
considerations as to the mathods to be followad in making such dsuer,_naticﬂsv
However, as interlabaratory correlations are sought and accurate relstl
values, if not absclute determinations, becams nacessary, it seems 1og§calA
that attantion should be directed to the astandardization of an ascpetabls
mathod of test,
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It is ouwr purpose at this time to detvermine the m2itaszds ond technlcuss
that have been established in those laborzicries whare such tests have bess
conducted., Following a study and correlation of thils informadicn it snold
be possible to arrive at mutually acceptable sti.dard grocedurs for such
determinations,

The cooperation of each member company loberatory will =o Ralpfol dn thiz
endeavor as we solicate mid and information frem within and withoul the

Institute membership,

. Conclustonc

The Fellowship activities during recent menths 2zvz 2zen osnternzt Wit
fundamental studies of the fiber and with the applicoticn 2l tho Iibirs s
filler and reinforcing materials in s “Lctural compocites, In order tnu
greater areas of serviceabildty and application for the producic of our
industry may be realized, more specific and acc1rate information regard
the basic fiber units must be established and the cherasteristics ol &
varlety of ascestos textile products as they are inccrporatad as com
in more or lass complex systems must be understood, Tnie uiors of
Inowledge 15 gradually, if sometimes seemingly “oc slouly, beling >
the form of a useful pattern and asbe stos in ecneg or another oI its
of forms 1s finding its place as one of tha imporiond strusiurzl red .

There are two Important features that are motivatiny our worx and stud
at this time, First, the necasaity for more accurate dcta which defines the
properties and characteristics of the materials both basic and fabricated with
which we are dealing becones of greatcr 1mportanca and significance as an ef-
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than was tHe case evan one year ago, it is now yossﬁol
als for specific product developments end known areas of aprlica
than as was the case in the not too distant past when an effort »
adapt glven materials as furnished, without regard to applicat_oh, to specific
end use.

Qur efforts will contimie to be devoted tc studies designed to e
21l concerned regarding accurate basic data related to both th: fivers and
products of our industry and to endeavor to best relate these basic cherzae

istics to the proper snd usa and applicaticn for these materizls,
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