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Te aSBESTOS TEXTILE ixsrirutE is a non-proft organization -of Imani BEST Eh 

fucturers of asbestos textile procucts and producers of ashestas- ber. ce agra, 

Oue of its primary aims is the development, through a continuous ye
s : 

yram of research and practical testing, of improved quality standar Fete, 

the varivus products made by its members. It also serves as a clearing $ sie 

house for the dissemination of useful information relating
 to as osios Sie: 

textiles and their applications. =~ Cee MTB ge reat DS nei g 
pars sa fads or eg 
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This’ Handbwok contains data which it fs hoped will prove helpful’ to'3 ae 

users and others who may benefit from lmawing ahout aabestos textiles “Bs 

and their adaptability to numerous industrial recprirements. The Institute ae
s 

is indebted to the Quebec Asbestos Mining Association for invaluable 48
8 

technical assistance in the preparation of tables and text; it is also grateful ae
 

to the American Society for Testing and Materiuls for permission to " 

reproduce the specifications and test methods for asbestos textiles, -.6 

ee
 

* 

P
e
 

Ha
k 

4 

=
 
“
e
e
e
 

ASBESTOS TEXTILE INSTITUTE - 
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INTRODUCTION 

Lecexo tells us that the Emperor Charlemagne delighted to mystify 
his dinner. guests by throwing an asbestos tablecloth into a roaring fire 
and then removing it, anharmed, from the flames, : 

Thus was demonstrated, more thas eleven handred venrs aga, one of the 

outstanding characteristics af textiles nade from the fibers of that re- 

markable mineral, asbestos. 

Today, the products which come fram the’ cards, spinning frames and 

Jodms vf asbesins textile mamiacturers constitute a virtually iudis- 

pensable part of our mudern industria) ceonomy, . 
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In the electrical industry, for example, asbestos textiles meet the special 
requirements of an efficient insulation far wires aud cables. As such, Chey Be fe 

are widely used. in ranges, refrigerators and other home appliances, as i Hh 

. well as in industrial furnaces, ovens. welding machines, motors and hy os 

transformers, They are a basic component of mectcinical packings and Ae a : . 

gaskets, They assare the stamina aud heat resistance so essential in audue Ke i. 

motive and industria) Sietion materi, gears. bushings, bearings und 

A
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other vith mechanical parts, 

hnpreguated with resins and ceramics, asbestus textiles iucrense the ER 

strength and durability of numerous products. In aac of their newer ap- Ad : 

plications in this funn, they serve as Uermal instihition in the nase cones, ee pitt 

Ging, combustion chiunbers and ulher areas of missiles and rockets where R: aia 

temperatures in excess of 5000° F are encountered, ” a Be 

os Ko
n,
 

Asbestos textiles are. also found in sub widely diversified uses as safety ‘ 

clothing, fire-smothering blankets, convey or belts, filter cloths, fireproof o
t
e
 

c
a
e
 

. curtains and draperies, and as themmal insulation for exhaust pipes. 
3 

' In fact, there is scarcely x major industry ar activity that dues not benefit bd 
. 

in some way from the use of asbestos tertiles. They have raised safety 

standards, improved product performance, lowered costs tnd contributed 

other important advantages in suinerous fields—and their range of use- 
fulness is ever-increasing. , , 

vii 
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TURAL ESAT hI ems} Gio Snot 
re 

ee Gare Serpentine rock sigh teins of chryswutile asbestos fibers as they appear before sepurtution : 

The Mineral Asbestos. a Asnestos is the name Biven tag group of fibrous minerals that occur 
in dilferene forins in Muay countries throuvhout the world, The word is 
derived from the Mcient Crop language and ity first revorded Use Was 
by the Roman Naturalist, Pliny the Mder, in thy first century AL 1), 
although ishestos itself Was known to the Creeks and used hy them at 
an even earlier littes, 

Early in the first century, the Greek Seographer Stralies referred toa stone 
from southern Greece that Was carded and Woven inte handkerchiefs. 
“Karystos lithus,” the Greeks culled it, naming it alter the eily where jt 
was found. The Romans had also develaped uses ur thas nine stone for 
it is known that they wove it ints kunp wicks aul cremation cloth for 
Wrapping their dend, And that famous Venetian traveler Maroy Polo, home 
fromm wandering in Siberia in the thirteenth vontiry,, brought news of a 
“fossil substinee which, “when waren ity cloth and thrawn inte the fire, 
remiing incumbustible,” He, tuo, Iraal becume dcunainted with usbes toy, These carly ties were af nner sitnificance, however, and it Was not until 
the advent of the steam engine, with its need for insulation and packing 
that asbestos really began ty USste Comercial importance. The nine. 
teenth Century saw the discovery al luce. ut , 
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Africa and today ashestos is one of modern. man's most important raw 

materials, As a component in an uncounted number of essential products, - 

it is virtually indispensable to us in our everyday living. 

MAJOR PROPERTIES © 

The commercial value of usbestos depends largely on two physical char-. 
acteristics — ils incombustibility and its unique fibrous structure. The latter 

pertnits it ta be separated into filunents or fibers, many of which possess 
high tensile strength and unusual flesibility and are adaptable ta numer- 
ous uses, Some types of asbestos can he spun into yarn and woven into 
cloth and are thus the basic raw materials from which asbestos textiles are 

made, : . . : 

Other valuable properties of ashestos are ils resistance to heat, moisture 
and corrasion. However, these properties, like same of those already men- 

tioned, are found to vary considerably with the diferent types of asbestos 
ane, toa dosser extent, between diferent specimens of the same mineral. . 

Tables Band C, pages Sand 9, provide au interesting comparison ofthe . * 

properties of several varieties of asbestos. " 

e
a
 

*
 

ed
 

a
o
 

¥ VARIETIES OF ASBESTOS — , “ 

2 Some thirty or more minerals of fibrous crystalline structure comprise the 
tots aid asbestiform yroup but only six have economic significance. These are, in 
1 order af iapurtance, chrysotile, crocidolite, amosite, anthophlvilite, treo. ) 1 ' phy 

lite and actinolite, Chrysotile is a fibrous form of serpentine; the other 
fives ure ttaphiboles, , eo N
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Because it is superior lo ofher types of ashestos for testile processing, as . 
well as fur industrial purposes generally, chrysotile accounts for aout 95 ‘ 

per cent of Uhe total world production af natural mineral fibers RHE 
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A} Chrysatile asbestos 

+ fibers after separation ’ 
Mt from the muther cock. - 

The fibers have been 4 

a pulled apart te ilisclase 
rs their fine: silky nature . 
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CHRYSOTILE 

C lrysotile is a hydrated magnesium silicate having an empirical formula 
which, in the past, has often been expressed as DATgO.2Si0,.211,.0, How- 

evar, recent studies of the structure of chrysotile show that all the water 

in the eumposition exists as hydroxyl (OULM ) ions. Thus, the cimpirical 

formula is perhaps more correetly expressed as Muy ((OH) ,SizO;]} ur a 

untlliple thereof to show the actual state of the water in the structure, 

Origin: Almost all of the world’s resources of chrysotile asbestos are asso- 
ciated with ultrabasie igneous rocks which were injected into the barth’s 

erust. A prerequisite lo the formation of asbestos was the hydrothermal 
alteration or rock metamorphism of the erystalline ‘ultrabasie rocks to 

ainerphuus serpentine, Equally important in’ the asbestos formation 

process were Lhe struc ‘tural deformations which produced wide scale frac. 

turing within the solid serpentine muss, permitting the entry and circu- 

lation of siliccous sahutions. 

Aanunber of hypotheses have been advanced lo exphiin the actual manner 

of asbestos forination, The most acceptable of these is Uhat the siliceous 

sulutions entered the fractures within the serpentine iaass ander conch- 

lions of high teanper: ture and presstire. Over a pe iod of tine magniesii 

silicate was dissolved from the adjacent rock. Gradually, both the. tein 
perature and pressure imoderaled such that die solutions heeame supers 

saturated with im: arnesiun silicate and crystallization tack plice in the 

fourm oat fibrous asbestos, The asbestos fibers grew ina direction nariaal 

fo the fracture and the iron released during the process was depusited 

as Miawuetite, 

Nature has exercised some variety in the formation of chrysotile, as-is 
apparent by Uhe fact Uist “impurities” in the crystal structure are Une 

role, not Ure exception. Au example is the presence of atoins of iro re- 

Placing, magnesium in the crystal lattice, Such replacement is quite vari- 

whl Gther chaments are cailse present. These iuelide traces of, caleiai, 

ahuninam and other clement, ja amounts su saul chat they are, tlisclosed 

only hy spectrographic analyses. Miavnedite aad, toca lesser extent, chro- 

mite are Pound lrequently vi ing between the serpentine aad the vein of 
cheysotile and cunsequently sin: all pieces may be faund in fiberized chryso- 

ile, But despite these variations, chrysoule is generally amore uniform in 

yeadity than other ty pes of ushestes, 

Properties:, The properties of chrysotile fibers whieh particuhiudy adapt 

them to the mamufactare of asbestos textiles are le vet, stecueth, touvh- 

ness, flexibility or pliability and a mininiam of inaguclic or ‘conductive 

’ Ashestus oA Miteriah Survey, U.S. Dept. of che hiterior, Bureau of ‘dines, 1959. 

3 

ATI-000232_0011

Asbestos Textile Institute document ATI-232: Handbook of Asbestos Textiles, Third Edition, Asbestos Textile Instit…
ACL Doc 21237 · Page 11 of 110

Published by AsbestosClaims.Law

asbestosclaims.law/library/21237/11

https://asbestosclaims.law/library/21237/11


oe
 
e
p
 
A
E
 

a
t
e
.
 

nd
 

w
e
t
 

e
t
 4
0
 

o
m
 

L
e
 

S
e
 E
a
k
 
T
e
 

R
S
 

m
e
r
 e
n
t
 

at
e 

particles, Chrysatile fibers are the most flexible of any asbestos fibers. Their 
tensile stres wth is high. aud individual values af more than SOU.QG0 psi 

have been re ‘corded, However, the messured tensile strensths of a series of 

fiber bundles tend to show variations asa function af length, Although 

rate speciucns ol chivsatile hay e heen found up to several inches in 
de meth, commercial Gher Tanges “dowiweird from threv-cuarte rs of an 

inch. In « ceneral, andy the laneest available fibers are uscd in the pracess- 
ing of textiles. See “Teatile Ci rades,” page 20. 

Resistance to Heat: Chrysotile rates high among the asbestos inineraly 

in resistance to destruction by heat. Under continuous and long expo- 

SUTCS, there is lass af a small part af the structaral water iu the fiber at 

TH0° Kane at L100 Fomost of the struetural water is lust. Pasion occurs 

at 27707 FL However, under transient conditions and those short of 

cyuilifriun, chrvsotile will retain its structure over a much higher lem, 

perature range, Practical examples of this are found in mimerous high 
- temperature applications where the fibers, in combination with other 

naterials, successfully withstand exposure tu temperatures as high as. 
600° FF, 

Recent stucies of chrysotile asbestos by means of the electron micruscupe | 

and ims adsarption and desorption isotherms show that the fibers are 

‘tubidar in structure but with the fiber pores generally filed or blocked . 

with an amorphous material of the same chemical, composition, The strue- 

lure af Une Sher consists of layers of silica und magnesium hy ‘droxide with 

“the hydroxyl on the exterior surface. This accounts Car the unity ie hydrous 

characteristics exhibited by chrysotile. 

Spinnabilily: The betler grades of chrysotile are noted for their extreme 

fineness or silkiness which, together with their exceptional fHesxibility and. 
high tensile strength, results in superior spinnability, Chrysotile may be 

subdivided ito ultimate Gbrils so fine drat they are rev euled only w ih an 
electron micruscupe, The diameters of thest: minute fibrils appear ta 

be in the cage of 200A to 400A (1A=: 00000000039 in.). This is many 
times smaller Uhan Ure diameters of viher conunercial fibers. See Table C, 

pave IL. , 

The crude ¢ hrysotile fron dilferent loc slities is, however, variable in yield- 

ing to the fiberizing process, the types which are casily B Gberized being i in 
yeneral Uhe finest, strongest and silkiest fibers. 

Fibers frown different sources have distinctive, characteristic “working” 
properties. Chrysotile may be. solt and unetnous ta Uhe-touch, or-it may be 

somewhit harsh, Harshiess, which generally is ageompanied hy a lack of 

optimum plishility, resists fiberizing and requires more Lime in processing. 
5 
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Chrysotile asbestos 
fibers as seen under 
the electran = micro- 
wope at apperixi- 
mately 10,000 maz. 
nifications, Their 
‘tubular structure ix 
apparent fram the 
light fines  connine 
down the center of 

“amast of the incdivid- 
ual fibers 

When harshness is accompanied by britteness the fiber aety he unsuitabh: . 

‘for textile processing. These objectionable properties may he found in 
chrysutile derived from both igneuns wind sedimentiry Loruiations- ii ues. 

sive serpentine ae in tabular hodirs of serpentinized dolomite. They are 
not peculiar to either, But in Ube chrysotile of Arizona there are degrees 
of harshness, including “semi-harsh.”’ Sensi-larsh chrysotile requires 4 

special techuricse ta nuke it suilable lor textile use, 

The knowledwe of these things Hat may impaie the quality al chrysotile 
isa puttol Uhe huow-how gained through experience saad possessed fe thie 

personnel of the producing orgcnizations in dhe asbestos toatile industry, 

Sources: Clirysutile, iiast miportiat of the natural mineral fibers, is fur. 

tunately alsa the most abumlant of those having, commercial value, 1 
acaurs danny conntries bat Canadian aud African deprasits ire the major 

sources Of the liber that support (he American ashestes textile industry, 

In Canada, Quebeo has lony been the principal source al chrysuule, al. 

though extensive deposits are also mined in Newfoundland aad British 
Cuhambina, Canadian oulput mounted ta LtG G50 shart toms in PGES, a 

najar portion af the tulal free world production ob asbestos fiber. da its 
crude rock tor, Canadian chrysotile usally has a dark proon duster, but 
the fibers appear white when lully opened. For this reason, it is hnawn 

— du dhe trade as “white ashestos,” The Hritish Colusabia Chirvsatile, valued 
for its low magnetic iron cuutent, is particularly well adapted for use as 
clectrical insulation. , , 

‘ Pee renee oe 

FUL S. Dept. uf the Interior, Burrs ol Mines Mioernil Yearhook, 19G1 
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Other important suppliers of chrysotile fiber inchule Rhodesia, which 

produced approximately 153,000 short tons in 10614, and the United 
States, with a production of 101,092 short tims during the same year, The 

“soft” iron-free variety of Arizona fiber is particularly suitable fur vlee- 

trical insulation but little has been available in.recent years, 

Chrysotile is also produced in substantial tonni ues in Italy, Swaziland 
“and the Union of South Africa and in smaller amounts in Cyprus, Japan, 
Yayoslavia and other countries. Among Communist countries Russia is 

thy leading producer, r, With an estimated production of 1,300,000 shart tuns’ 
in 196-18 

OTHER TYPES OF ASBESTOS 

Crocidolite: An amphibole of the hornblende group, crocidolite is the 

blue asbestos of commerce. It is a complex silicate of iron, magnesiun 
and sudiam corresponding approximately to the chemical formula 
NayMuFe,| (OQU)Si Orde Its composition, like that of chrysotile is 
found lo vury. 

Crocidolite is more difficult ta process into a spinnable fiber than chryso- 

tile, although some varns and other levtile products are made of ‘this 

fiber. Crocidolite is also used in the form of Mal ruviupe or is dispersed 
fiber as a reinturcement fur plastics, particularly where high chemical 
resistance is recuired. Rs resistance to heat is lower than Uhat of chryso- 
tile but its tensile strength is generally very high, a maximum of 876,000 

psi having bees revurded. The annst important advautaye of crocidulite 

is its superior resistance lo attack by acids. 

The asajer sources of crocidolite are the Cape and Transvaal Provinces 
of South Africa, which produced nearly 103,000 shurt tons in 1961. De- 
posits also cxist in Australia and Bolivia, Because of its low strength, the 
saft silky Bolivian crocidulite falls just short of being. a textile fiber. lt has 
woud dicleetric properties and is suitable for [vling. 

Aimosite: Also a fibrous amphibole, amosile — MuF va{(OMSi,O, pe — 

is essentially a ferrous silicate in which a proportion of the iron is replaced 

by magnesiuin, The ratio of magnesium: to iron may vary and minor 

replacement of the main componcnts by other elements may also uceur. 

Amiusite possesses oud tensile strength nod is more resistant to heat than 

chrysotile or crocidolite, Hs fibers are flexible and unusually long and ale , 

though not well adapted to spinning hecause of their relative harshness, 

Urey are well suited for the production of nou-woven textile fabrics for 

3U.S, Dept of the Interiur, Bure iw of Mines Minerals Yeurbouk, 1964 
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reinforcement of plastics and of bonded and unbonded felts and batts for 
fire protection applications. Long fiber amosite is used principally in the 

manufacture of thermal insulation. 

Deposits located in Transvaal Province, Union of South Africa, provide 

the arly commercial source. of amosite fiber, Approximately 77,000 short 
tons were produced there in 1u615, ; 

Anthophyllite: Essentially a silicate of magnesium and iron, “usually with 
asmuall anmoune of aluminum, anthophyllite belungs to the group of orthor- 

hombie amyhiboles. Its chemical farmula may be expressed as (Mfg, Fe); 

[ (OU)Si, 04, Jy. The fibers of anthophyllite are usually brittle and lack- 

ing in tensile strength and are therefore hot suitable for textiles. 

Tremolite and Actinolite: These munuclinie amphiboles are least im- 

portant of the commercially used varieties of asbestos, 

Tremolite — Cay Muz{(O1T)Si,O,,): —is a calcium. -magnesian silicate 

whose fibers are often long and silky but generally too’ britde and of in- 

adeqimity tensile strength for use in the fabrication of textiles. It is of 

stlue principally for filtuation purposes becuse of ils Treedam from inou 
‘and ils resistance to attack by acids, Must of the tre ‘molite fiber produced 

comes frum deposits located in northern [aly, 

Actinolite — Cay ( Meg. Fe)gf(QU)Si,Qr 3 - Anilar in composition to 

tremolite except fur the presence of iron whic laces same of Ue mug: 

nesiutu. The fibers are tua weak ane britth as spinning it have pon 

resistuee ta iwids. Its practical value is linnited and production is saul. 

TABLE + \. CHEMICAL COMPOSITION OF VARIOCS TYPES 
“OF ASBESTOS* 

Cunysotine Cnr MALITE AMUSETE ANTHOPUNLLITE Trestats iW 

Sil ceeee} STS Of 49-53% 9.53% Si BUEN 51.02% 
MnO .......[ BUEN wisi PLT. Baa 0.30% 
Beth ccaee ee} Gdbe O% 13-2090 BEHG 3.12%. 155.05 
FeuQy wi... 01-3. 17.20% ~ a atom 
AbgQa ....0. 0.2. 1.595 —_— 2905 - ie) LSet. 1.0 

i ee a ALES EL 25-1550 5% 1.06.00 0.5.0% 
Cad occ. Tr. Sse -_—_— ae oso ONS 

To ee 4.0-8.5Je ee 0.9% 
Ca0+Nuz0 , _— _— | 0.5.2.5% — + 

*Enesclupedia af Chemical Technuelagy, Val. 2—Antheune ta Carhan 

Copyrigit 1948. Interscience Publisher, New York aad Londen, 
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“TABLE D—EFFECT OF TEMPERATURE .ON [1.055 IN WEIGHT 

OF ASBESTOS FIBERS* 

Loss Is Wier (Pen Cent) 
Tine. F Tin: : - - 

Assosttn (Astiioriybirrc| Ciysorite | Caucus | Taemoute 

ne 2 hrs. 0.23 0.05 0.90 * 0.08 0.04 

Lou ™ 0.57 O21 0.88 0.25 0.08 
TuUU . v.80 0.40 Lia O49 13 

His a A 217 “  WTs | 0.22 
ul Laut ll ah as) 0.26 
Maid ad "Lie ee a0 "Oe a4 
Jia aa 1.36 uh? 1 lode LW O87 
au) “ 1) v.54 W275 "10 0.37 

ery) “ 1.13 0.55 ee iy but OAT 

"Canadian Mining and Metallurgical Bulletin, April, 1951 

TABLE E—COMPARISON OF SURFACE AREA OF VARIOUS 
FIBERS WITH ASRESTOS* 

Seupsce Anuea ny Ne Ansunetiax 
Tire or Faun ] (Sa. On./Giast) 

Nyluth ccc ecw ence cence enessanee eee eae cencccenee 3.100 

© Newtate Rayan 2... cece ete cece ewe ee ee eeee . : A800 

Uletlan ce eacenccecerccescencteuseseutcsucveeee TK) 

Silk ow... beeen cee e eee eeeeeecaseees sec eweeenes 7.0) 
Sr) 9,000 

Viscose Rayon cc ccccc eset ecece nsec eeeseseesanes 4,R00 

Ashastas (Chirpretile) occ ccc cece cece een ceee . TSO) tee S),000t 

“Canadian Mining and Meiallacgical Bulletin, April, 1951 

Recent studies shew that the maximum surface area may run as high us SOUQ0G sy. 
cm/ pra . 

TABLE F—COMPARISON OF TENSILE STRENGTHS 
OF VAIUOUS FIBERS* 

Tres ov Fiann Tessinn Stnrseta sisi) Moaaiatcm 

Newtate Rayon ccc cece ceeccencacnensevonee 29,000 te 30,00 

Nyhan clea ccceeccccecececeerecoesetenees 1,000 a0 117,000 
Gliese ccc cceseeceeeeees ee eseneasceees Deiee 315,000 
OL Cy a ‘ RUUAK) 

bal | bo nneceeeneceneres 43,000 

Wrodd  cecceccnerecces errr rr eee eer co. 28,000 : 

Nelirstes (Chirysmtile) oo 0. cece cece ene eens 824,00 

*Tests conducted! by Harris Research Laburaturies, Washinginn, D.C, except where 
nested 

. 

Wirpemling an type 
TH. Zuhewehki and R. Gase, Nature, 183, 35 (1959) 

10 
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TABLE G—COMPARISON OF DIAMETERS OF VARIOUS - 
FIBERS WITH ASBESTOS* 

Tye, or Finer 
Fintn Diameter 

tincuns) 
Fria in One 
Linas Inca 

Human Hair ....., sancvecese f OAH 630 
Hambe occ. ee eee eee eee ceeee UES 1,015 
Sr) seseeee (00 ta UOT] 0 w 1250 
Cettiti cc ceee enc nccsesescace CALLE) 2) 
Haysett oo cca ce cecececscweeecs O.UKHET . . 3,300 
Aylud see re ee eeneeweteceuees REE IK! aK 
Lilums  . ee eccee st edeeenetoure CARRIED 38H 
Heck Wel oo cc.eceeee baeeae 1 Uautth 2 ase OMA KI2HY BAQV te TAD . 

AS lursture Chis saatiled ceeee es SUABUKANITIG fe OAKHANIDIB $AUONKS 1a 140K), 000 
—e- wm tren epee Jo 

Lio “gnatlian Mining aml Meradlurgical Hullctin, April, 1951 

TABLE IE-EFFECT OF HEAT OX TENSILE STRENGTH OF, 

{  Trssra Stanaci 

CANADIAN CHRYSOTILE CRUDE?® 

ee ete | treme tet meee eermene epee ne meme remem tee 

Paw Uist ae Oiaaas vt 
: lesst Thsotia, Smencii 

Origins! cemle Neo heal o..... st Dab tH . i +e 
Ueated Sominutes ai oiet Foo... Re SAL) . ULG 
Heutett $ manates at Mun Foo... : Wa IHD . 73.3 
Ueated 3 minates ot MUN F oo... “3 THe i 595 
Heated Saninaes ar Lam Ts... : Ia : . 320 

ae meme wee dae henamen rca: 6 cee enennne es mene sem ge eee mee 

* “Can, wlian Mining aul Metullurgiv al Bulletin, Apail, [Yat 

TABLE J - COMBUSTION ANALYSIS OF “CHIU SOTILE ASBESTOS" 

— : Tora tuning Copier. vin, 
Sat ie, ae Thaw. F Beas asa danas Mie is, dastanas ty Trav os 

Finan ' bre Ryo t.05 Vent 3-5 laws or Parmer nt ats sot 
. Os yp Vim MgC Og Catloy 

Adama ose. WA? al gen ee OT haa 
. {dana tau but Phi | PhgO 2093 aE 

t : 

Australian. | Inti Ein ito 21h | 2am 1u6 ws: 
1 bia Lo, iil Ute HL : 13.35 L26 0.08 

Canadian «A)! luau ii OBR 2 3 Gd i oes 
Huw 1428 Bet 1.25 May ho2 oo: O27 

. . i 

Rivdlesisa yo.) HWE FRR, Bab Ln L2H MAR OD oe ee 
ited 120K 2.40 "Thay Tad MH) TY 

Canadian tH), [oun T5 a Lz be OH fF eee 
1itug rh ed aie) hie yacS OHA airs 

Russian .....) }000 1.e Qi? 275 204 14? ~ 
Hkh HLS 1.06 12.00 ‘12.72 1.47 bts 

Canadian (G1) 000 a5 | Qt 2.72 ih On —- 
{ Ma [1.93 OR 5 Pek Iw 5 kal Oo. 

“Canadian Mining and Metabharg tsival Bulletin, April, Wat 
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The Mining, Milling and Grading 
of Asbestos Fibers | 

Tx the recovery af Canadian chrysotile, from which most of the ashestus 
textile peoducts tiade in the United States are processed, both open pit 
and underground mining methods are used. 

“Open pitmining is essentially a quarrying operation, oles are first 
drilled in the Lace af the deposit with compressed air drills and the fiers 5 
bearing rock iy then dooseued by blasting, After a roagh separation of ore” 

und barren rock in the pit, dhe ore is loaded inte tracks by pawer slavels 
aud tramsported ta the mill. 

Underground mining methods are similar ta these emploved in the re- 
moval of coal smd other minerals. fn owe method. knewn as block caving, 

large Llucks of Gre are oxvtraected with a tininiin of drilling and blasting 

by underentiing the ore bady, then blastiag aut the supperting columns 

and allowing the are ta break dewa from its awn weight. 

The diagrams, page (7, illustrate the progressive sleps in inining asbestos 
by the block casing inetd. 
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An apen pit asbestos mine “ 
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This laree jaw erush- 
er is typical of those 
used fur primary 
crushine af the ase 
-bestus- bearing rock 

The percentage of fiber recovered from the ore is relatively small, the 
yield fram Canadian mines ranging from three to ten percent: depend- 

ing upon the docile and the desired objectives of the operations. This 
ineaus Unt fram ten to anere than thirty: tuas of asbestos-bearing tack . 

must be inined in order ta produce a single ton ol usalde fiber, most of 
which, fasvever, is of iusuflicient lengd for spinning. 

Ot the fatal tounage of clirysatile asbestos fiber extracted from: Canadian 

nines during 16d, only about two and one-half percent consisted of 
grades that were suitable for processing intu textiles. 

* MILLING 

Most of the tevtile fibers produced from the Canadian chrysotile deposits 
are recovered: by mechanical milling and are knewn as niilled fibers. The 

prevess is essential one of freeing the fibers fram the mother rack ane 

consists af several sGiges af crushing, ench of which is followed by screen: 

ing and air separation, Although the fibers are tough ane strong, specially 
desivued) crushing nitchines and teclniques are employed lo minimize 

fiber damage. , 

Enormous jaw crushers, some with a capacity of inore than 250 tons of 

ore pyr hour, ure used far the primary crushing. Secondary crushers 

16. 
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 Shaker serecus with sition F

raccls thick lift the avbestas f
ibers after crushing 

usually of the avrating is pe. effect a further reduc
tion in the sive of the 

ore particles. Other ty
pes ats ceshers aud fiberizercs are usedl for addi- 

tional sive reduction and u
pening ap af the fibers. 

: 

Separation ts aceonplisie
d Tay pacssitug, Hee inixtire a

t cock fragments and 

asbestos fihers over” large ine Heth dashing sereeu
s. The snuller pieces

 

. pf rock and the shurter fi
bers fall through the screen op

enings and are 
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t 
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e 
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e
 

curried away tac further 
treatuaent, Vs the euarser rock particl

es and the 

lenges fibers neue the ea
d ob the screen, they pas

s rather powerful suce 

Hon hous. These. tessecticsinne like oversized vacua cl
eaners. Milt the 

lighter freed filers but l
eave the heavier rock par

ticles ganel the stilh aa 

upened fibers ou ie seve
rn, “The crushing gab scr

eening operitions ae | 

' repented until all uf 
the fibers have been s

eparated and only wa
ste rock 1 

{ , rerspeita. 

; 

‘ 

ey 

After separation, the Hher
s are farther apened, clea

ned, graded according 

ta dength and bagged in 10
0 Wh, bres for shipment. Ai

though prepared: to 

a copsiderable extend tow thes anilling) process, they require aclitional 

Lreatinent at Hie textile
 plant before they are s

uitable far spinning. 

; 
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. COBBING 

A small percentage of testile fibers (those ranging in length fram %” to 
8” and Jonyer) are not recovered by the mechanical milling process de- 

scribed above, Raown as crude libers, these grades are separated by hand 
cobbing with a hanuner in order to better preserve the long fibers intact, 

Crude fibers, which are in dhe form of small unopened bundles, must be 
fiberized at Uhe teatile plant 

GRADING AND TESTING — - ‘hoo 

Since the end ases of asbestos fibers are governed primarily by their - 

length, it is important that they be carefully aod accurately graded at 

the: sill. 

Standard methods of grading chrysotile fibers aceording, to their length 
have heen adopted and yenerally accepted by the American asbestos indus- 
try, The Quehee Standard Screen Test, used by the Quechee producers, em- 

ploys a machine consisting of three revlangudar sereens held in frumes 
measuring 24" by la" by dk” deep, one above the other, The tap 

; id a 
TE. fs . ~~ 8s 

. i 2. *. yee, -/ aes Ts 

ot fees Si 4 
: Sap ty Sf tr 

poreg (SETS: eres ANG. ~~ ~ 

t 

Oprratur placing fiber sample in testing mutchine preparatory tu conducting 
. Quechee Standard Sercen Test 
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sereen is the coarsest, the middle sereen is-of intermediate sive and the 
bottom screen is the finest. Under the bottom screen is a hax fer eol 

lecting the fibers that pass through all three uf the screens, The screens 
“are made to the following specifications: 

Scnern Scunen Oprsinc Diameren or Wine 

Top— (Hux No. 1) .-ccsereneee SX)” 0.105” 

Middle—1 Mux No. 2) .ceseeeaee 0.187" (4-mesh) . 0.063" 

Huttuin—-(Hox Ne. 3) 2s... 0.053" (10-mesh) 0.047" 

To conduct a test, 16 ounces af fiber are placed on the lop screen, The 

lid is closed and the nest of sereuns is shaken hor izontally at 327 rpin for 
600 revolutions, The fiber grade is then determined an ‘the basis of the 

- number of ounces remaining on each of the sereens and in the cullecting 

bax. Thus, if two ounces remain oon the top screen, cight ounces on the 

intermediate sereen, four ounces on the bottam screen nnd two ounces int 

the box, the fiber is knuwn as 2-5-4-2, one of the spinning grades and is 

classified as 3T fiber. 

Other methods of testing are also in use. These include the use of the 
Nauer-MeNett Classifier and the Modified Suter-Webb Comb Sorter. - 

_ TEXTILE GRADES ~ 
Canadian Chrysotile: Only the longer, costlier grades of Canadian 
chrysotile fibers are used in the processing of asbestus textiles. 

The standard Quebee classifications are as follows: 

Gaour Guaave Disicx cries Fig Linctn 

Graup Na.] ...... sec eneee Crude Nu. 1 a7 and longer 
Group Nu. 2 ......06 easees Crude No. 2 Ao 1 3" 

Group No. 3 ....ceeee sewer Spianiag Fibers Guaranteed Minimum 

tmilleds Shipping Test! 

aF 105 49 13 u.3 
aK 70470 4S OS 

; aR 40 #70 40 1.o 
dT 2.0 8.0 40 2.0 

KA - 10 #90 40 § 2.0 

ISre “Grading” 

ATI-000232_0028

Asbestos Textile Institute document ATI-232: Handbook of Asbestos Textiles, Third Edition, Asbestos Textile Instit…
ACL Doc 21237 · Page 28 of 110

Published by AsbestosClaims.Law

asbestosclaims.law/library/21237/28

https://asbestosclaims.law/library/21237/28


< 

Following are the grade classifications in use at the British Columbia: 
mines: oo ; 

— Crude No. 1—basically of crude 4” staple and longer 

AAA—exera lung textile fiber 
AA-~— long testile hber 

A--extile fiber 

African Chrysotile: The Rhodesian milled textile grades are as fullows: 

CSG/l—a testile Gher equivalent to Canadiana 3 

CSC /2—a teatile fiber equivalent to Canadian SRO ! . 
C8C-25 <a textile liber equivalent to Canadian 3K 

CaG/29—a teatile fiber equisalent lo Canadian 3T 

Note: Chrysotile is also procuced as shorter milled, fibers, which are 

suitable for numerous commercial uses but are not of sufficient length 
for processing into textiles. 

Crocidolite: Hully fiberized crocidolite has a much greater volume than 

chrysotile and, to save excessive transportation costs, it is usually sup- 

plied ina semiemilled condition. Por this reason it is classified on the 

basis of length of fiber in the seams or in the unmilled cubs frou which 

the various grades ace obtained. Contral of quality is normally achieved 

by compurisun with standard or “umpire” samples supplivd at regular 

intervals fram the aills. , 

- Following are the standard grades of Cape blue (Union of South Africa): 

eee ene 

Avviuz, Lincti Rance 
Guave or Caminirs Fiik 

Ss Llp ts 34° 
A 7 i KH" 8 %7 ww 1" c 

Over 14,7 

The following grades of Transvaal blue are as given by the Department 

of Mines, Union of Sauth Alries# 

Cauor Fiarntz.e Lencta or Fiata 

TX THX Plas 114° 
Th Th IB" ta 1347 
T2 Th2 . 16°: ta 167 
T3 : TH 47 te 7 
T4 qo Ths : ‘Minus 47 

2 “asbestus Crades in South Africa,” Asbestas, December, 1944 
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Amoasite: For the same reason as stated under “Cracidolite” above, amosite 
is also supplied in a semi-milled candition and classified on the basis of 

length of fiber in the seams or unmilled cobs from which the various grades * 

are ubtained, Control of quality is also achieved by curmparison with stand- 

ard ur “unpire! * samples, supplied at regular intervals from:the mills, 

Fibers from the various mining properties in the Transvaal are graded 
as shown below: 

! 

Gaaor A ne “tk Lescris i tn Desicnation Conux 

13 27 10 6” ‘ Long Gray 
Ln3 27 ww 6" long (part fiberized) Gray 

Di ; 1” to 27 Midium Long Cray 

IX - 1" to 2° Medium Long Gray 
MOD ; 47 in 2” Medium Gray 

Mt 4° aw 2” Mediam Gray 
K3 44" tw 2” » Medium Short Gray ' 
W3 Wh" iw 2 Medium Short Gray 
SK 3/16" wo I” Shorts Gray 
oy / 3736" w 1” Shuets Gray Sy 

52 3/16" to 1” Shorta . Geny 

CK. yw 4" Shatis (part fiberized) Gray 
Cw Ww wo \" Sherta tpact fiberized) Gray 
3.3 13" ws %" Shorts tpart fberizeds Cray 
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~ 

BAGGED ASBESTOS FIBER | 3 AS RECEIVED FROM MILL ge ‘Plowsheet: ofa 1. Typl 
vee _ Asbostos, ‘Textiles’ 

«68° .[ BLENDING RAYON, COTTON ee OR OTHER FIBER. 7 
“MIXING ae a : 

NON-WOVEN 
FELTS 

aa 
SINGLE }-- - 
YARNS : 

4 PLIED 
l YARHS 

TAPE  GLOTH WOVEN: BRAIDED BRAIDED BRAIDED S are _ TUBING TUBING CORD . ROPE || — | : 
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Automatic blending units of the type shown here insure the exact percentages 
of asbestus and other fibers required for cach specific end product 

Processing Asbestos Textiles 

Asnesros textiles are produced inimodern testile planis by processes which 

are not unlike those utilized in the manufacture of textiles made Tron 

cotton or wool, The successive operations and resultant finished products , 

are shown on page 23 in the Hlowsheet diageun of a typical asbestos tex- 

tile plant. , 

FIBER PREPARATION. 

The asbestos fibers are reevived at the textile plant faa fully opened or 

seini-opened condition, Specially designed opening equipment is used ta 

ronove short fibers and to give additions! opening when required. The 
machinery employed for this purpose iuelides vertical openers, carding 

willows, bux top willows and uther devices. 
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BLENDING AND MIXING AS 

After fiber preparation, the nest step is blending and mixing. The com- 
positian of the blends and fixing of the formulation are governed by the 

characteristics of the fiber, manufacturing possibilities, the requirements 

to be met by the finished product and the intended use, Small percentages 

af cuttun, rayon and other natural or synthetic fibers are added to improve 

spinnability and to impart the desired serviceability to the e “nel product, 

Multi-hupper automatic blending units containing several bopper feeds, 

— are employed for the blending and mixing of asbestos and organic fibers. 

CARDING. 

_ This operation, similar to that employed in the processing of wool, com. 
pletes the opening and cleaning of the Fler, Under the teasing action of 

thousands af neudle-pointed wires v form the working face uf the 
“clothing” that covers the cylinders .. ..¢ carding machine, the fibers 

are combed inte a relatively parallel armingement, furming a tenuous web, 

This web, or sliver as it is calles, hecames faving when se puratedd ante 

ribbous, rubbed mechanically and condensed into natwisted strands, Rave . ’ 

ing is the asbestos textile product foam which ysrns are produced. 
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An asbestos carding machine showing coving being wound oti jurk ayinals 
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The tenusus weet; of asbestos PUSSING Over camel hack to finishing card 

fibers from breaker card (f oreground) 

SPINNING, TWISTING AND FORMING . 
The Previously carded Slrands of roving are Spun into yarn ip Much the 

seme manner as Cullun and wool tess is essentially one of Anpartis 

Cu yurns are Produced, The spinning pro- ASU ist lo he roviug in order to provide 

fensile steemeh and facilitate further Processing, ‘The resultant product 

is known as a sitgle yarn, When Single varus ape Iwisted tugether to proe 

chee laryer, Stronger yarns, the 
Fonning isa teruy applied tay 

Process is known ag ‘visting or plying. Wisting single yarns into Dlicd yarns hy 

Means of a lubing twister, A labiaw ivistey feeds two or more single yarns 

of exactly equal length lo the spindle, sand plies them into a cord having 

exceptional unilornity and Nie lensile Sreuyih, This is dane by 

haviow the single yarns vuder Maing fudividhial lensile to 
“Tes itso bestos J8rns producer by in various sizes ited plies anc ser tion of many other asbestos text 

\ 

camal stress su that each contributes ity the strenuth of the card. 
spinning, Lwisting: ane forming are made Ve as the basig components in the fabrica. ile products, buth woven and braided: 
VEAVING Asbestog yarn is woven into cloth on looms similar in principle to those: 

used for Weaving other 'ypes of fabrics. ‘The designated Number of strands 
26 |. 
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BRAIDING ; 

The braiding process is done from a series of yarn-carrying spindles, half 

of which travel in ane direction and half in the opposite direction, The 

action is similar ta that ina mmaypule dance, lhe -yarns being plaited ta- 

gether to form a braided product. Many kinds of braids, buth road and 
_syuare, inaty he produced by varying the number of ends of yarn wound 

J parallel on the braider tube, by clauiging the tension applied. and by 
aking mechanical attachinenis to the briider. : 

FELTING . 
Felting is the process of arranging asbestos fibers or a mixture of asbestos 
and other fibers to produce a unifarm, continuous non-woven sheet The” 

fibers may have random or parallel orientation, Special binders may be 
added to pravide fabrication strength or other desired properties. 

INSPECTION AND QUALITY CONTROL 

During their manufacture, asbestos textiles are carefully tested for 

strength, weight, asbestos coutent and other qualities Uae are finportant 

in the service in which they are to be used. Before packaging, dhe finished 

products are given a final inspection to insure that the quality stundirdy . i 

established by Ure miuealacturer base been met. : 
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A lvont of the type used fur weaving asbestos cloth ; 
! ag ; - 

ATI-000232_0036

Asbestos Textile Institute document ATI-232: Handbook of Asbestos Textiles, Third Edition, Asbestos Textile Instit…
ACL Doc 21237 · Page 36 of 110

Published by AsbestosClaims.Law

asbestosclaims.law/library/21237/36

https://asbestosclaims.law/library/21237/36


EP ae ee 
7 Ragone a tenner a 
ae see NEO, 

See araes ig aio 

| 
gra rt cere ae 

“us 

Asbestos Textile Products 

Tin: followin Pages Contaity fiaforiietian alent Uae proeduets mite from 

cheveutile asbestos fibers by the asbestos textile industry. This iuchides 

sivnificaut test resalts ou strenmth retention aad other propertios at uhe 
vated femperatines, (See “Elevated Temperature Serviecability.” page 

31.) Also ineluded is a description of cach product and how it is made, 
together with pertinent data regarding styles, vives, grades. weights, ete, 

wad a short summary of established uses. Further information, as well as 

helpful assisuunce de selecting asbestus tesiiles for spevific applications 

auty be obtained fruar any of the member cucpanies of the Asbestos 

Textile distitute. / 
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ELEVATED TEMPERATURE SERVICEABILITY 

Ashestos textiles, used alone ‘or in combination with other materials, find 
inany specitlized uses, nut only in the inoderate temperature field (up to 

1500° F'), Lut also in applications where temperatures in excess of 5000° 
I are encountered for periods of short duration. 

Plain (non-metallic) Asbestos Textiles — through 900° F: There are two - 

inherent factors which have an itnportant hearing upon the serviceahility 
of plain asbestus textiles at elevated temperatures: 

. ' 
1. The percentage of asbestos in the textile 
2, Its design and consiruction 

Kesistance to degradation by heat is largely a function of the asbestos 
content: the higher the percentage of ashestos fiber, the higher Uhe serv- 

icuability at elevated temperatures, Design and construction, however, 

also influence high temperature serviceability. In weneral, those testiles 

which are composed of the finer cut yarns will exhibit the highest strength 

retention characteristics, since these finer.yarns contain preater amounts 

of the Jang fiber grades of asbestos. 

Chart A shows the resulis of 400° to $00° F range tests of strength re- 

tention characteristies made with various grades of plain asbestos fabrics 
over a 24-hour test period. ta interpreting these data, the upper values 

within cach given bar unit should be considered representative of textiles 

composed of finer cut yarns, As the number of yarn cuts decreases, the 

tensile slrenuth retention will also decrease within the ranges shown, 

It is also important to remember that the time factor has a direct hearing 

on the percentage of strength retention, As the elevated: temperature 
period is shortened, the percentage uf strength tetained is correspondingly 

increased. This principle is made use of in many practical applications 
where asbestos textiles are exposed for shorter periods to temperature 

ringes grevtly in exeuss of those under discussiun here. Conversely, the 

percentages shawn in Chart A represent devradation values approximately 

85% to 90% of what would he expected in extrumely long range service 

over periods of several weeks or months of exposure, 

Metallic (wire-inserted) Asbestos Teatiles ~ Uhrough [200% F: These - 

niateriads, fabricated with an insert uf wire, further extend the lemperature 
servicuability range. Their strenyth retention. characteristics are higher 
Haat those for plain (non-metallic) asbestus textiles und in addition, they 

offer ureater resistance to abrasion, 

Laminated and Bonded Asbestos Textiles — through 5000" F: In the 

realm of ultra high temperatures, asbestos textiles, combined with resins 
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and ceramic binders, provide a construction possessing a unique combina- 
tion of properties for applications through 5000° F. These properties in- 
clade low thermal conductivity and diffusivity, uniform ablation, excellent 

dimensional stability and high resistance to thermal shack. Particularly 
outstanding is the low erosion rate of impregiated asbestos textiles at 
elevated temperatures. As an example, studies indicate an erosion rate 

at approximately 4000° F for a phenolic resin impregnated asbestos felt 
of 2 mils per second as compared tu & mils per second for boiler plate steel. 

The low thermal conductivity of these impregnated materials is illustrated 
in Table L, which presents significant comparative data accumulated by 
two different test techniques at temperatures of {000° and (500? F, Cal- 

eer lunin A shows the results obtained when k” thick samples of the materials 
under test were exposed tu a gas-oxygen fame at 4000° F and the time 

required to attain a temperature of 360° F on the apposite side of cach . 
sample was determined. Column B shows the comparative temperatures 

on the side away from the ilume after a 60 secund exposure at 4500° F, 
The superiority of the felted asbestos laminate as a thermid insulator at, 

these clevated temperatures is clearly apparent. 

TABLE L 

A ‘ 
Jise Reguinen roa Swe Away | Temesnatons Rescnen On 
rrom Frame tu React 360°F Ste Away raum Flame 

Arren 60 Sec. Exrosune 

Phenolic Laminated 
Asbestas Pelt 82 seconds —220°F 

Phenolic Laminated 
Chapped Class 50 seronds 6neF 

Phenolic Laminated 
Glass Cloth 28 seconds 1400°F 

Further evidence of this property is illustrated by a commercial application 
in which the wall of a solid fuel rocket motor chamber was lined with a 
RP’ thick phenolic resin impregnated asbestos felt. At the SG00° F operat. 

ing temperature, this 4" thick insulation protected the wall fur the 90 
second duration life of the motor, at the same tine resisting the destruc. 

tive erosive action uf the high velocity exhaust yuses. 

Recent developments have added a new group of ceramic bonded asbestos 
textiles for ultra high temperature serview. These new uiaterials are formu. 

Jatedand fabricated by impregnating asbestes testiles with specially cum- 

pounded ceramie metallic oxides and silicates, The’ resulting products are 
' 

32 . | 

ATI-000232 0040

Asbestos Textile Institute document ATI-232: Handbook of Asbestos Textiles, Third Edition, Asbestos Textile Instit…
ACL Doc 21237 · Page 40 of 110

Published by AsbestosClaims.Law

asbestosclaims.law/library/21237/40

https://asbestosclaims.law/library/21237/40


serviceable at temperatures above 000° F and are lighter in weight and 
will withstand more physical abuse than conventional ceramic products. 

NADIATION STABILITY 

The exceptionally good resistance of asbestus to nuclear radiation indi- 
cates that this fiber, either in textile for or as.a reinforcing agent in an 

appropriate miatrix, will have important applications in environments 

exposed to’such radiation. 

Studies have shown that asbestos fibers can withslaud an integrated epit 

therinal neutron flux of approximately 1¢ 10" NYT before significant strac-. 
tural changes occur. 

v 

GRADES 

The word “grade” as used in the asbestos textile industry indi- 
cates a system of classification based on the percentage of 

asbestus by weight in the: finished product. In Table K are 
listed the stamlard prades with the percentage of asbestos 

content for each grade.’ This aethod of grading applies to 
all products described on the following pages. exerpt carded 

ashestos fibers, although not every product is manufactured in 
every grade. The available grades will be found listed under 

each product. - 

TARLE K 
PERCENTAGE OF ASBESTUS CONTENT BY WEIGHT 

IN ASBESTUS TEATILE PRODUCTS 

As Established by the American Society far Testing and Materials ‘ 

Guape Anat Tos Contest py Wit 

Grnameceial eee cece e ee te veeecee 3 up te but net including WO 
Linsberwriters® occ cece n cece e eee HUST up te bat vet including 857 
Grade AU coe. e eee seer eneeeeeeece We up te bat net ineluding $04 
Gaal AN occ e cere ence re neees wey ap de Laat net iavludiag 93¢ 
Urades ANA ccc cc eee ern escecene HA up te hot tet inedading 9960 
Grade ANNAN ccc e cece cece ene ee up ta and iocluding 10% 

Ieee AST VE Spevibranen $2 1YIB, page 92. fue she test metheols used lu” 
determine asbestos content (grades, ‘ . 
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Asbestos Lap 

Asnrstos lap is a felted forin of carded asbestos Abers which have been 
Blended with organie fibers. Tt is furnished in twa atvles: Stvle Loa single 
ribbop-like formation of fibers, and Style Ha paralleled anemibbige of 
Style [ lap. 

Uses: A specialized product made for the electric wire and cable industry, 
asbesjos fap is designed for re-carding inte an insulation for heater curds, 
fixture wires and other electrical conductors. “The re-carded laps are 

spiraled around the conductor to form a homogeneous wall af asbestos : : 
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fibers which serve as a carrier for the electrical insulating compounds, The 

employment of asbestos to completely envelup certain types of copper 
wires which may be exposed to severe huat has long been a requirement 
of the National Electrical Code in the interest uf preventing clectrical fires, 

Crades, Weights: Asbestos lap is made in the fullowing standard ASTM. . 
yradus: Underwriters’, A, AA and AAA, (See Table K, page 33, lur per- 

“cenlage af ashestos content in each grade.) It is supplied in unit rolls 
ranging from 250 to 4200 grains? per linear yard? 

. t 4 

Electrical Insulation Classification: Asbestos lap as made for the clec-” 

trical industry is furnished in three types, cl lassified on the basis of mag- 

netic rating determinations! which serve to identify performance limits. 

Type Il-—Magnetic Rating 0.75 Maximum 
Type IV—Magnetic Rating 2.00 Maximum 

Type Vi-—Magnetie Rating 1.00 Masia 

Type II is intended only for special applications where the ashestas is of 

primary importance as electrical insulation used on nined wire anu when 

used] primarily as a dielectric. 

Type IV is intended for use where the asbestos is of secondary importance 
_ as electrical insulation and where it is applied in combination with wther 

materials of comparably higher dielectric strength, as in the construction 

af heat and flame resistant electrical iusulauing walls over unit conductors 

of electric cables. 

Type VI is intended for use where the ashestos is of minor importance us a 

dielectric, as in the construction of filler or heat and flava resistant walls 

of electric cables or when used as a lining for control en wlusures subject ta 

ex posure to electric arcs. 

Standard Packages: Asbestos lap, wound oa paper tubes, is packaped in 
rolls which vary in size in accordance with the mumber of slivers in the 

asseinbhiye. 

2Grain: a unit of weight, TO00 grains == 1 pound. 
Afar pennisable weight variations, mavthuds uf test and other detailed infsamation 

about ashesias Lys vt piven abuse, see ASTM Specification OD LOGL, reproduced. on 

pages GU and Gof this Handbuok, 

‘See ASTM Specilications 1D 2100, page 78, and D 1118; pagy &1. 
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Asbestos Roving 

Asnusros roving is an assemblage of c
arded asbestos fibers blended with 

cotton or other organic Ghers and
 condensed into a single strand w

ithout 

twist. ]t is produced in various degrees 
of density fronr a solts thaffy ro

ving 

toa firialy cumpacted une, la mn
ert specific requireneuls af the 

user. 

Reinforged roving (also know
n as core or fnserted roving)

 is similar to 

‘the plain roving destribed above but 
has a core of cotton or other thread 

to give it added tensile strength. 

Uses: Asbestos rovings were de
veliped for the elertrie wire in

dustry to 

serve as insulation for heater 
cords, calles stud electrical he

ating elements 

and are eatensively used for this
 purpose. The stands are wrappe

d: ar 

“served” by wire covering ma
chines to fornia relatively salt, complete 

sleeve over the wire. 

Grades: Ashestus roving. is supplied in five standard ASTM grades: 

Underwriters’, A, AS, AAA 
and AAAA, (See Table K, p

age 33, fer per-: 

centage of asbestos Content in e
ach grade.) 

Size or Cut: The size vl 
usbestus roving is denateil

 by the. “cut” auamber + 

which, when multiplied by 100 
indicates Uhe approxisnate wumber af 
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yards per pound, Standard cut numbers, with nominal yards per pound | 

and permissible variations are shown in Table [, ASTM Specification 

1) 375 reproduced on pave 63. 

Electrical Insulation Classification: Asbestos roving as made for the 
clavtrical industry is furnished in three types, classified on the basis af 
miunetic muting determinations® as fallows: ‘ 

Type Hl (Magnetic Rating 0.75 Maximus) is intended only for special 

applientious where the ashestas is of primary importance as electrical in- 

sulatiun used on magnel wire and when used primarily as a diglectrte. 

Type IV (Magnetic Rating 2.00 Maximum) is intemled for use where 
the asbestos is of secondary impurtance as clectrical insulation aud where 

it is applied in combination with other materials of comparably higher 

dielectric strength, as in the construction of heat and ame resistant clee- 

trical insulating walls over unit conductors of electric cables. 

Type VI (Magnetic Rating 4.00 Maximum) is intended for use where 

the asl restos is of minor importance as 2 dielectric, as in the construction 

of filler or heat and flaune resistant walls al electric cables or when used as 

a lining for control ‘enclosures subject to exposure to clevtric arcs, 

Staulard Packages: Ashustos roving is wound ou cones and tubes of 

various sizes in accordance with customer retqairements, 

SSeu ASTM Specifications D 2100, page 7H, and 1) 1118, page 81. 
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Asbestos Yarn 
A{abe from roving which has heen mechanically twisted to give it tensile 
strength, asbestos yarns are the principal components of all ashestas tex. | 
tiles produced by the weaving, braiding and forming processes. As such, 
they impart ta the finished product advantages of thermal stability, tlee- 

trical insulating value, fire protection, durability and other characteristics 

of the asbestos fibers from which they are spun. 

To meet the asainy and varied requirements of their intended use, as- 
bestos yarns are produced in a wide range of constructions, There are 

five basie classes of yarns: 

Class A: Plain (non-metallic) Asbestos Yarn eu? of (1) usbestas fiber 

or (2) asbestos and other fibers. The latter, whi ww obe natural or syn- 

thetic, are introduced in predetermined percemages in the blend during ‘ 
processing la meet certain specifications in the end) product. 

Class B: Metallic Asbestos Yarn, also known as wire-inseried yarn, is plain 
asbestos-yarn with an insert of fine wire. The usual iusert is one or more 

wala 
i strands of .0U7” or 008 brass wire but for speci purposes wire of 

smaller -op Jarger diameter may be used and such metals or alloys as 

copper, zine, nickel, nichrome, inconel and inauel may alsu be substituted 
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for brass. Metallic yarns are widely used in asbestos textiles where the 
end product requires unusually high tensile strength, exceptional re- 
sistance to heat or abrasion, or a combination of these properties. 

Class C; Organic Reinforced Asbestos Yarn is plain asbestos yarn with an 

insert of yarn made of other fibers, usually cotton and/or one of several 
synthetic organic fibers. Reinforced yarns, ‘also referred to as inserted 
yarns, are particularly adapted to the braiding and weaving processes 
hecause of their increased tensile strength. 

Class D: Inorganic Reinforced Asbestos Yarn is plain asbestos yarn cun- 
taining non-metallic reinforcing strands such as glass fiber yarns. 

Class E: Combination Yarns are asbestos varns constructed of two or 

inore of the yarns described in Classes A through 15, or yarns containing 
reinforcing members from two ur more af Classes A through 1 

Single and Plied Yarns: Asbestos yarns are produced as hoth single and_ 
plied yarns. Plied yarns consist of a number of strands of single yarns 

byisted tagether to form a heawier yarn of greater strength, 

Treated Yarn: For special purposes, ashestos yarns are alse coated or im- 

pregnated with varions compounds to day the fihersoor-incrense tensile 

strength or impart other properties. Uese are kuewn as treated: yarns, 

Grades: Asbestos yurns are made in all standard ASTM grades as follows: 

Comunercial, Underwriters’ » A, AA; AAA and AAAA. (See Table K, page 
33, fur percentage of asbestis conleut in cach prude.) 

Direction of Twist: Asbestos yarns are spun with “bs” and °Z" twists, (See 
Clossary, page 98.) 

Cat of Yarn: The term “cut” refers to the number ef 100 vard lengths 

contained in a pound, (See alsa “Cut, Asbestos” in Glossary, page 97.) 

Yarn Numbers: In the asbestos textile industry, the varn numbering system 

used designates the cut, number of plies, and whether the yarn is plain or 

contains a metallic insert, Ina four digit igure, the first Woo digits indicate 

the cul, the next digit indicates the number of plies and the fisel digit 
indicates the number of metallic strands, Uo the final digit is a zero, it 

indicates a plain (uen-metallic) varu. For example, No. aasu is w 24-cut, 
S-ply plain yarn, No, 1022 is UWeeui, 2-ply metallic yarn containing two 

wires as the metallic inserts, Ina theee divit figure, the first dig wit indicates 
the cut. Thus, No, 810 is au 6-cut single ply plain yarn, 

Standard Packages: Asbestos yarns, are wound on paper tubes or cones. 

Various size packages are available to mect the user's requirements, | 
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Asbestos Cord 

T wistrp asbestos cord is made of a predetermined number of strands of 

asbestas yarn tightly twisted together to funn a cord of specified diameter 
and highgr tensile strength. The yarn used mity be single or plied, sized or 

nnsiced, or plain (non-metallic) or metallic (wire-inserted), depending on 

the end use uf the product. 

Braided asbestos curd is made by braiding one or more jackets over an 

asbestus yarn or cord core. 

Uses: Because of their uniforinity, strength and ability to withstand high 

tempentlures wilh negligible structural change, asbestos cords have many 

specialized uses, They provide an ideal core for eleetsic resistance wires 

and are widely -employed as an insulation for glass handling tools, as a 

seal on high temperature corrugated metal gaskets, as a valve stem pack." 

ing aud us a braided wall in the construction of steain hose, 

The metallie cords have inserts of fine wire and are designed for use under , 

exceptionally severe conditions, They are especially suitable for flare siynal 

cards and for such uses as suspending retorts, crucibles aud other objects - 

that are in contact with dame or heat. 
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Grades: Asbestos cord is made in all standard ASTM grades as follows: 
Commercial, Underwriters’, A, AA, AAA and AAAA, (See Table K, page 33, 

for percentage of asbestos ‘content in each grade.) 

Sizes: Standard diameters of asbestos cord range from 44” up to 44”, 

Direction Of Twist: Asbestos cords are plied with “S” and “Z" twists. 
(See Glossary, page 99.) 

Standard Packages: ‘The form of package varies with the requirements of 
the customer, Fractions of a pound are usually packaged as balls; quan- 
lilies of 1, 5 and 10 pounds are generally wound on tubes or spools; 
larger quantities up to 50 pounds are on spools or recls. 

TABLE M—WEIGHTS AND FOOTACES OF ASBESTOS CORD 

Nosunart Diameter 
. tnciucs Arrnox, Las. Pen 100 Fr. Arpnox., Fr. Pra ba. 

16 20 S00 

3/32 40 250 

1/8 63 160 
5/32 AS) 103 

3/16 LAG 70 

1/44 2.00 50 

Asbestos Thread 

Asuesros thread is made by treating asbestos yarns with special com- 
pounds to lay the fibers and to produce an exceptionally smvoth, aniform 

finish, It is prduced in both plain (non-metallic) and metallic (wire-in- 

serted) classes, the latter being noted for its great tensile strength and 
high thermal stability. It is adapted to either hand or machine sewing, 

Uses: Because it possesses the advantages that are inherent in the inor- 
ganic mineral fibers from which it is made, asbestos Uiread can be used 

under conditions that would be destructive to thread made from organic 
fibers. Typical uses include sewing the asbustas fabrics used in the sanu- 

facture of theater curtains, belting and safety clothing; sewing insulation 
jackets ou piping and tarbines; wrapping electric resistance wires; and 

fastening Use asbestos roving insulations at cach wend of heater cords. 

Grades: Asbestos thread is generally furnished in Underwriters’ grade. 

Standard Packages: Asbestos thread is supplicd wound oa tubes as speci- 
fied by the user, , 
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Asbestos Cloth 
Asnesros cloth is woven from five classes of asbestos yarns. The most 

widely used fabrics are woven from Class A (plain or non-metallic) yarns 

and Class B (metallic or wire-inserted ) yarns. Other fabrics are made from 

Class C, 1) and FE reinforced yams as described in ASTM Specification 

1) 1571, page 70. A wide selection af grades, weights and constructions 

is available und textures range frum open-mesh to lightproof. ‘The choice 

of weaves includes plain, twill, broken twill, satins and herringbones. 
Representative fabrics are shown on the following pages, 

In addition to the standard asbestos cloths, specially treated cloths are 

made by most asbestos textile manufacturers to meet unusual conclitions 

or to provide special characteristics such us resistance to extreme abrasion, 

APPLICATIONS: 
Because of its inherent incumbustibility and thermal stability, asbestos 
cloth is extensively used wherever these properties are essential ino a 
fabric. Fantiliar examples are the asbestos safety cartains of theaters and 

auditoriums, Bameprouf draperies, fire-smathering blankets, aed the safety 

vhathing work hy mendbers uf, the armed services and hy industrial 

workers as prate ‘cliun from infeuse feat and fhush burns. 

Asbestos cloths with suitable treaiments or coatings are widely used as 
the facings for conveyor belts handling hot materials; as covers for 
domestig ironing boards and commercial Iaundry flat work ironers; as 

yasketing material for high temperature and pressure Loilers and pipe 
flauyes; and as industrial furnace hoods, shields fur welding booths and 

splash aprons, , 

Many govermment specifications, particularly these af the United States 

Navy, require that high pressure steam pipe insulation he protected by 
an outside jacket of asbestos cloth. Maritime specifications, and many in- 
dustrial and uulity power plants alsa require asbestos cloth to protect 
the jnsulation and to serve as a fireproof jacket over pipe and boiler 
insulation. Underground and overhead piping, both steam and refrivera- 
Hion, ax well as heating and ventilating duets, are best protected by a 

jacket of asbestos cloth, Specially processed lint-free asbestos cloths also 

setve as protective shields in “clean” areas adjacent to nuclear reactors, 

The dust bags for removing dust, fumes and vapors in mechanical dust 
collecting systems are among ather speciilized wes of ashestos cloths, In 

the yhiss iadustry they serve as lehr curtains and to preveat contact be- 

tween molien glass and euld imetallic surfaces, fn the field of sound 

' 
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control, specially fabricated asbestos cloths provide acoustical properties 
“which are utilized in reducing undesirable noise levels. 

Treated Asbestos Cloth: To meet the speci ial requirements of the plastics 

industry, asbestos cloths, impregnated with organig resins and press cured, 

prov ide usbestos-base plastic parts having high impact resistance aud 

excellent flexural and tensile properties, The most commonly used resins 

are Wie phenolics, silicones, melamines and acrylics. 

The rocket and missile industries utilize resinated asbestos components 
heeause they provide a high strenuth te weight ratio and alse a uniferiu 

and predic table rate of ablation. Several types of ashestos brake lindas. 
aud cluteh facings are made from asbestos cloth impregnated with 
suitable cumpounds. 1 

In addition ta the organic type resins, inorganic componnds are also 
combined with ashestas cloth to prev ‘ithe hivd thermal insul: things valunt, 

light weight and exceptional resistane tn physical abuse. 

Metallic (wire-inserted) Asbestos Cloths are noted for their superior 

‘tensile strength and hivh resistance to heat and abrasion, These qualities 
nuke them Virtudly iulispensable asa base in automutive and industrial 

friction materials, mechanical packings and wishets, seradt firewall ancl 
aerodynamic seals, and us jac hating, aver, iisulation oo hiv: tenmperediare 

steam Generators and turbines. 

Aluminized Asbestos Cloth: Hy bonding an aluminiin foil ar filam toa 

selected asbestos clath, the properties af superior strength refention 

under prolonged heat exposure, high thermal reflectivity, and ligh re. 

sistance to Jrictivual wear are obtained. As safety clothiny nm y 
Liliunkets, houds, curtains, ete., dlaminized asbestus cloth forms ane ‘ee. 

live protective shield which reflects §U% of radiant heat and harmful 
infrared rays. ‘Vhe mirror bright aluminun surface, which is both attractive 

and durthle, also adapts to such diversified uses as a umintenanee-free 
insulation jacket for steam pipes, a Fameprao! wall and ceiling covering, 

and as a flexible air conductor for healing, coaling aud ventilating 
cyuipment, 

Asbestus Dryer Felts: This product is anather example of the adaptability 
of asbestos textiles lo an industry's specialized problems. Formerly, the 

dryer felts used on papermaking machines were generally made of all 
woul or all cottuu yarns, These felts, under the deteriorating elfect of 

heat, moisture and acidity, required frequent replacement, La Une asbestos 

iliyer felt, asbestos yarns are corbined with cuttou and certain synthetic 

yurns in such a way thal the fabric is protected with a complete and un- 
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broken surface of asbestos. Now used in many of the paper mills of the 

United States and Canada, this improved [cll is giving [ram two to five 
times the serviceubility of the ordinary felt, therchy effecting large savings 
in replacement custs. It alse assures faster, mare even drying with better 

finish anc increased production rates. : 

Grades: Asbestos cloth is made in all standard ASTM grades as follows: 

Conunercial, Underwriters’, A, AA, AAA and AAAA. In general, the 
grades containing the higher percentages of ashestas provide greater 
thermal stability. (See Table K, page 33, for percentage of asbestos con- 
tent in cach urade, and Chart .A, paye 30, for strength retention properties ). | 

Widths: Asbestos cloth is generally available in widths of 36°, 40” and 60”, 
Other widths are woven for special applications. 

Weights: The style designation emploved by the ATI uses bath a numeri- 

cal aud alphabetical classification, in metallic cloths, the first two digits 
denote the weight per'square vard expressed in ounces, The Jetter “ME 

indicates Uhat the Labrie is nade with metallic or wire-inserted yarns, 

and the final digit or digits indicate the cuComumber of the varns employed. 
In plain or non-netallic cloths, the meaning of each numerical designation 
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is the same as that,used in the metallic cloth classification, The alphabeti- 

sal letter designates the weave used, The letter “P” stands for plain weave, 
“IV indicates a herringbone cunstruction, and “T” denotes a twill, Tables 

N and P give weights and constructions of typical asbestos cloths, 

Thicknesses: The thicknesses of single ply cloths range from approximately 

015” to 100%. Fabrics up to 18” in thickness can be woven in multi-ply 
construction, . 

Talerances: The tolerances for width, weight, thickness, yarn number 
(eut) andl constriction of asbestos cloth are in accordance with ASTM 
Specification 1 1571. See page TL 

Standard Packages; Asbestos cloth is normally supplied in rolls of 50 and 
100 linear yards, Other lengths can be ordered. 

TABLE N - CONSTRUCTION OF ‘TYPICAL ME sTALLIC 
UWE INSERTED) ASUESTOS CLOTHS 

Winur ATI Cuxstauction 

lum Su Yn Sav. Wane Finn 
7 No. Enns Picks Vaan Yann 

Pee 32M8 M4 4 ut) 811 
2x5 SIMIZ 19 9 122) 1211 

2.15 35M010 18 8 102} Wit 
2.25 "3610 18 8 102! wi! 

24000 37M12 8 8 1221 1221 

244 JOAT}0 1 9 1021 1021 

2 “KOM 17 8 1u21t lu2} 

24u OM iO 12. LS luz2 1422 
2.3u suM12 18 8 102! 1221 
275 HHNIB 14 10 422 #21 

2.75 +My | 17 8 921 "21 
30% HIMIO 18 9 1021 1021 

235 4iAblo 4 8 Tou2 1022 

240 ASMI2 18 9 102) 122] 

200 A6MID 19 ati) p02) Ju! 
Sin HUME _ 16 10. R22 12] 
SUP 49M110 {g gy 1022 lu21 

3.28 S2M 10 20 40 1021 1021 
3.45 SSA 16 7 622 H22 

3A5 55310: is 9 1022 1022 

aSu0 S6MIO  - iB 9 1u22 yun 
sous 64 MIO 22 10 122 lu22 

4.25 OB AL1U 16 8 10232 1032 

6.25 1GOM12 VM 15 . ‘W321 1221 

at) LIZMiG 33 125 1022 1022 

The Leper ° MU" in otyle Nanaber indicates Metallic Cloth. oe | 
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TABLE P—WEIGHT AND CONSTRUCTION OF TYPICAL 
PLAIN (NON-METALLIC) ASBESTOS CLOTHS 

Weicnt ATI ConstTuuction Tersize Sincncin® 

0,40 8126 20 M 2610 2610 30 . B 
0.65 1OP2t 2} 22 210 2410 w 45 
0.70 P20 21 7 ole 201g ft) 30 

0.75 12P18 21 17 1810 1330 W Bo 
Og ‘4017 2! 1) 1710 i710 Si 50 

0.95 IPe6 1 14 “hie zo2u 43 40 

1.05 Pip Zu 1%) . lat 1710 63 40 
1.05 Wet lb 45 20 ae 55 50 

1.16 1BPOG 3 P) 100 1010 40 70 

1.20 Tyfae 33 27 tule 20g Juv 7 
1.25 20P28 a7 13 2820 teu au 10 
1.30 2Itto § u Jou lutu Bi) bts 

1.30 ZUG 1 ih Jean 1020 53 7a 
1.410 H2P1oG In y. Jalw JOG 15 7 

1.10 22736 Is Mw lucy - 1h2u ad 4 
| 22P22 2 vw 2220 2a) TS a 

Wa 23PIB ? Li Hizg 1420 Ra 50 
1.50 25h10 y 9 Tout) leo 50 45 
1.45 bol ha) lu la duu luzd 53 fu 

1.65 26P ls i3 “413 I22u 1220 G3 60 
1.65 Wah it 1} Vio Til 75 rn 

1.75 SBP 1G 2) rT) youu 16420 115 50 

1.80 29f10 16 lw 120 Lala ag 30 

1.80 mist A) cy) 12 au U5 40 
1u5 sh"2 ju n “phy wa. 5a 100 
2.00 wep W y itu lucy WwW 40 
210 AaIPio 16 9 luo loz on £5 
2.25 361°8 16 6 bau #20 10g 10 
285 36110 8 5 120 lu2u 125. 40 
227 37P10 1H lw lulu lite 15 i) 
2.35 SuPl2 0 1 Tatu 1220 13 33 
2.50 PIO pai) 10 Test 120 135 55 
2.00 SOTA 28 ll 1i2n 1i20 10 wh 

3.00 ABP 18 y 1uay tu20 Mi) aS 
3.uU aurr2 ‘3 10 1240 To 170 50 
3:30 S3Tt2 a6 12 220 1 JEu 55 
3.70 Suvi Bit) ie} Ivo 1220 _ _— 

4.20 Gane 3u it hry 1020 _ _ 

475 TAN DC av ih 7420 yey _~ ~~ 

5.35 BIPEDG Bry 15 Miu Tat) ~ — 

5,00 BEINODC Ww MWS 102 1030 — —_ 

The letter 
Construction. “1 indivates Twill, 

* Mininuin avetuge of 5 tests, grab method, accucding to ASTM Specification D) 1682. 
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Asbestos Tape 

Asnestos tape is a marrow woven
 tabrig with selvage edges. Tt is made 

in five classes, the most enm
moanly used being Class A, a plain or none 

metallic tape. and Class B, a metal
lic or wire-inserted tape. The other 

three classes are deseribed in AS
TM Spevification 1) 315, page 74. 

Uses: Asbestos tapes are widely used in
 the electrical industry as an insula- 

tion and have numcrous other appl
ications where an iucombustible w

oven 

tape of high tensile strength ancl 
therma) stability is resuired. 

Plain (non-metallic) Tapes of thi
n dimension are designed primari

ly for 

electrical insulating purposes such 
as motor windings, where there is n

eed 

for a heat conductive, thermally stab
le insulation capable af absarbing a 

high percentage of insulating varnishes 
and treatments, ‘The intpreguated 

tape furms a mnvisture barrier essent
ial to ellicient mator operation.” 

Heavier plain tapes are widely used
 as a duithle Bameproof wrapping f

or. 

lead sheathed cables, as an insulation f
ar pipe hangers, as safety protection 

for covering, hol piping, as stress-r
elieving pads in ehting aperitions, and: 

as a component of packings and yaiskets, When specially: treated, these
 

tapes provide such advantages
 as are proofing and resistanc

e ta vil, water | 

and corrosion for electrical cables;
 they can also be peaduced ta with

stand 

the destructive action of thermomech
anical forces for other applications

. 
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Metallic (wire-inserted) Tapes are designed for.service requiring higher 
tensile strength ora high coefficient of friction or where extreme abrasive 
conditians are present, They are used as the major camponent in woven 
brake linings and clutch facings and as oil burner wicking. These tapes 
are woven with speciul alloy wires for applications where excessively high 

_temperatures are encountered. 

The thermal stability of asbestos tape adapts it particularly for use as a 
conveyor belting for carrying hot materials, Both plain and metallic tapes 
are made for this purpose, Some are woven with the top ply of plpin 
yarn and the bottom ply of metallic yarn to resist stretch and may Ie 
specially treated lo increase resistance to abrasion. 

_ Grades: Asbestos tapes for electrical purposes are made in Underwriters’ 
grade. Tapes for other uses are available in all standard ASTM grades 
from Commercial through AAAA, In general. the tapes with higher as- 
hestes content are used where high temperatue conditions are encoun. 

tered, (See Table K, page 33, for pereentaye of asbests content in each 

rade.) 

Thicknesses, Widths: Standard thicknesses of thinner plain tapes range 

from LO" up ta 030", Greater thicknesses can alsa he furnished, Heacier 

lbtit tapes ace made in Uhicknesses up ta by. Met allie tapes aire woven me I 1 
thicknesses of 4, and heavier! Stand: ed widths al ashestos Lape rang 
from #47 to 6%. Tolerances coufurm to ASTM specifications." 

Weights: The weight of asbestes lipe varies frou: fractions of a poured 
to mire than LOU pounds per LOO feet, depending on size, Tables Qo and BR 

show the approsimate annber af pounds per LOO Feet and the approxi 

mute fuotuges per pound of tapes of standard thicknesses and widths. 

Tapes of weights other than those shown cau alsa be woven. 

Electrical Insulation Clavsifieation: Asbestos taper as masthe for dee ele 

trical industry is furnished in three types, clissificd an the bisia of aad: 

netic rating determinations? which serve tu ilentify performance linits. 

Type HE (Magnetic Nating 0.75 Maxinuin) is intended only far special 

applications where the asbestos is of primary iupottece as electical a 

silation used ua magnet wire and when used primarily usa diclectriy. 

"Fur penaisible variations in thickurss, width, weiwht aut comstruction, ase ather 
dats alaut asbestes Lape aut given adiuve, seo ASTM Spee ibeation 12 31%, pee ate Td 

7 Sve ASTM Spevilications D 2100, page 78, aud D 1118, page oi. 
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. Type IV (Magnetic Rating 2.00 Maximum) is intended for use where 

the ashestos is of secondary importance as electrical insulation and where 

it is applied in combination with ather materials: af comparably higher 
dielectric sthength, as in the construction of heat‘and Man resistant elec- 

trical insulating walls over unit conductors of electric cables: 

Type VI (Magnetic Rating 4.90 Maximum) is intended for use where 
the asbestos is of minor iupartance as a dielectric, as in the construction 

of filler or heat aud flame resistant walls of electric cables or when used as 

a lining for control enclosures subject to exposure to electric ares, 

Standard Packages: Ashestoas tapes for electrical insulation (plain tapes 
ap to tnd including 030° thick) are generally furnished in 3G yard ralls 
wound on bushings. Industrial tapes of 15.” and greater thickness are 

furnished in 100 and 15¢ foot rolls. 

TABLE Q—METALIIC (WIREANSERTED) WOVEN ASBESTOS TAPE 
Asbestos Textile Institute Standards* | 

Tinek sees Wiens Arruoy, Fr. Aprnus.Lis, | Tutcxsiss Wiettt Arenas, Fr. Aprnax.l us. 
Ince dscns Prada. Van Fro fo rxemas 9 Incies Den Lo. Mua iO br. 

1/16 % 64.1 * 156 My 534 2.5 39.9 

¥ 12.7 234 6 2. 434 
1 32.0 3.12 a 44 26 

ay) ay 1B aM 3.8 26,1 

Be 19.0 §.25 4 a4 29.5 

2 11 6.62 BhAS 3.0 34.0 

2% 121 8.26 3 2.7 36.4 

3 10.0 9.93 

3 Bb] 14.6} y 1 71 Th 

4 7.55 124 14 5.7 17.6 

Us 6.71 1Lo Hy 47 21.2 
5 6.04 16.85 2 2.3 93 

Sty 8.19 iene 24% ig 38.4 
t 5.03 19.87 3 24 413.6 

mY 169 5.9 Ve 2 50.0 
I 127 79 4 1.8 $6.3 

Te 10.9 91 . ay 1.6 62.6 
1h 9.6 10.4 5 Lt THs 
2 6.6 5.2: 51% 13 Wid 

2tg 5.4 17.9 . 6 ee 03 83.7 

* Taps can alse be supplied ia greater widths und thicknesses, 
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TABLE R~PLAIN (NON-METALLIC) WOVEN ASBESTOS TAPE 

Asbestos ‘Textile listhtute Siandards® 

© Junersess Winue Arrnox, Ft. Apenosa.Lag. Tricxxues  Wintst Arenox. Fr. Arvenoz.Las. 
Incuns Jacins Penbes Pra lou bret lacuns Tacias “Peat. Pra 100 Fr, 

DW My 120.0 0.2% M32 Ps 47 2.10 
% 2910 O.d4 2 32.2 3.10 

1 ga ais 2h 30°! 
IM 185.0 0.55 * 3 “22 * 4,50 

Hy Wit Of 

mo ku W38 V6 + bs BLS Lat 
2 7.3 U8a Ly Furth 200 

] PLS 247 
WIS ty 27d * 0.06 1; 313 17 

i ivid u.5u ro 23 3.40 
] 153.6 0.65 ° 
ry tz60 atu on ; s 
1, 1oRO ws We 2 es an 
ry 9.0 Liki -= cel a 4 ty is 1 iz Tate 

“™ Ba Ina AY 
“ ’ ] 

oe RS 8.6 Ie » He 
4 180.4 tht 3° ~y “5 

1 1ea.3 ORL my: 2y lu 

4 WLS tent we “- Pend 

1s gue LAB 66 Ia 
4 73.5 Mt . 
ay 131 Hs, oF “13 “i 
- { 132 63 

023 rs jeg 049 ih 126 7.3 
eo wat Tre) er © 

i yt | Lan 2 us il 
14 73.0 1 =" wll tai 

hi : RLY Vie at, Lt ann 
2 ANG VG d 2 “hb 

ohh 308 Dalits Va 18 2H} 
4 JU 3.16 2 at ae 

5th 1 aan 
0:30 ty 1) 0.75 & 3 aK 

oy 9u9 id ; . 
1 &tl7 lilo LF i gy 0 
Mi net | Ls? HM, 6.7 p08 
Vy ART 20 Uy 5.6 [Ro 
1; We 245 2: ey oa 
Py 36.) 27 hs 4.3 RTO) 
a'y an2 al a 28 an 
3 “48 Aca hs 23 wu 

4 a wo 
1/32 MM 125.0 0 Vas LY eat) 

by HAT 118 4 17 ey) 
J Tt ed Lat Ala 1S ‘0 

yy 50.0 2.00 6 Lt Tau 

* Tapa can also le supplied is, greater widths aid thicknesses, 
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Asbestos Tubing foal 

A snrstos tibiag sometimes called 
tabular sleeviig, is made fram asbieat

ers 

yarns. either raided ar waver, The
 brtideel stule is supplival iia sanatis 

Viamielers and destures: and ii ses er
al vatll thieknesses Gemeet al variets 

al servire concditiens. Eto hirnishe
d untreated or treater as ian be r

e 

quired, Yhe woven style ean he manuf
actured in vairions constrictions aul 

is usnally ade ta spevilic.tion, 

Uses: raided asbestos libiigs are Wi
dely used as a sleesiirg for elects ival 

appliance leads, cables sad other
 canduetars. to prov ide fire protection 

and resistance Ga mechs al abrasi
on. Thev are alse extensively risedt fut 

coverii tie bead wires at ther
mocouples aid in Hae glass inucdastey ties 

protect the hat hisaware froma inju
ry Ly serv dig as a cos eri for pin

cers 

and longs. 
, - 

An important practical advantage of b
raided tubing is the ease with which 

it can be fitted over te surface to he co
vered. 4 braided tubing will; 

slide cendily over a rot. wite or cab
le of the same outside diameter as

 the 

inside diameter of the tubing, 
and df necessary: its Mesihility will allow , 

it lo Le expanded or contracted t
o fit slightly hager or sinaller diame

ters. | 
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The woven style of asbestos tubing is particularly adapted for the insula- 
tion of bus bars, Woven tubing of large dinineters: is soinetimes boouned 

inte the dust bags used in prenmutic svstens for filtering hot waste gases 
which constitute a fire aud dust hazard." 

Grades: Asbestos tubing is made in all standard ASTM grades — Com- 
inercial, Underwriters’, A, AA, AAA and AAAA, (See Table K, page 35, 
fur percentage of asbestos content in each yrade.) 

Sizes: Braided tubings are produced with inside diameters ranging fram 
Yai up to several iuches. Wall thicknesses range from tess uit Fae” to 

approsimately 13". 

Woven tubings are made in diameters from dess dha 1 up ta 228", 

Standard Packages: Braided tubing is packnged: an spool ia a yuantities 

ranging fram 5 Ibs. for thin walle d tithing ta 30 Ibs. for heavy walled 
tubing, Woven tubing is sold in rolls, or gut to specified Fengths. 

» See ako “Asbestos Cloth,” page 42. 
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_Ashestos Wick 

Asnesvos wick is a salt pliable strand of ashestas farmed by loosely twist- 

ing together several strands of roving, shibbing or felted asbestos. 1 is 
supplied either with or without collan varn reinforcement. | 

Uses: Furnished in convenient ready-tususe form, asbestos wick is agen: 

eral utility product af inany and varied applications. The power plant 

enginerr keeps it lamly as an ciergency packing, The pluniber finds it 
useful Tur packing ste aod hot water valves, Phe rogler depends on it 

asa weather seal for corrugated rooting, Maintenance workers use it for 

caulking: retorts, fur sealing ovens and furnace dours and similar jobs. 

Specially designed asbestos wick is used lo wipe excess inetal from wire 

in the process al tinging and galvanizing wn asa core for high teampera- 

ture packings. 

Grades: ‘Vhe standard grade of ashestos wick is Caunimercinl but other 

prades are supplied on order by most manufacturers. (See Tuble kK, page 

33, for pereeutige of asbestos conlent in cach erade.) - 

Sives: Vhe '4” diameter iy standard for thost purpeses but other diameters 

(usually from!” or, up te Fy" or 1”) are also larnished, 

Standard Packages: Asbestos wick is sold in handy '). 1, and 1 pound 

balls aud ie larger quautities (usually, 10, 23 and 50 pounds) wound on 

apr dg ur reels. 

s | 
. Sf 
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Asbestos Rope / 

Tis product is preduced ia two sivles; twisted and braided. 

no Ughtly together two or ntare 
Twisted asbestos rape isamade he tw

isti 

a binder is weneérally used 
strands of asbestas wick. du the heavier r

apes, 

te hob the (vist. 

Braided asbestos rape is nach: i three constructions: (1) he leruclinng 

nie Of more jurkets of asbestos varn uver a cor
e af asbestes rape or with; 

(2) by braiding asbestos yarn braid aver Jaaitl ta fo
rm a finished prodoet 

pr rial crossseetion: and (3) by plaiting asbestos: sarn
 

of either sepuure 
aid rape is firmer and stronger: 

inte square cross-section, The braid aver | 

the plaited rape is softer and voters inere readily when comp
ressed, 

Uses: Asbestos rape. a Gompanian produet ta asbes
tus wick, is used. where 

a thicker material dian wick is desived, The twisted style is widely used 

asa seal betweendTurmace doors and brickwurk,
 ssoa filiny for eypansion 

joials in plastic walls of boiler settings, Par co
wering diesel crygine esdanust 

tines, bar pute king boiler weNpansit 

material for anaidhole covers ang 

mud gas eenerular doors. as at Gasketing 

Las a cue for high lemperalure packing, 

The braided stvle is used as a groove patching far ispection dours, its 
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' filling for expansion joints in furnace brickwork, as a gasket for: sealing 
, doors of water gas generators and similar services. 
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Grades: Asbestos rope is furnished in Commercial grade for most general 
uses and in Underwriters’, AA, AAA and AAAA grades to meet particular 

service requirements, The grades with higher asbestos content are used 

for high temperature applications, (See Table K, page 33, fur percentage 
of asbestos content in cach grade.) 
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Sizes: Asbestos rope is made in a wide range of diameters, usually from ‘ 
Wap to LA” or 2", 
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Standard Packages: Asbestos rope is generally sold in 10, 25 and 50 

; pound units wound in cails or an reels and packed in individual cartons, 

as
 TABLE S—APPROXIMATE WEIGHTS AND FOOTAGES 

‘ OF ASBESTOS ROPE 

i Nomeral Diaserin Aeenox, Las. ren 100 Ft \ nt: Incnes . x. Las. Mt . Arrnox, Froorea La. 

M 25 42.00 " 
ry, ~ 4 5.0 20.01 
{ ‘ 4 HS 11.73 
; i rr ae _ TRS 8.00 
Ho % 16.5 6.30 
4g % 25.0 4.00 
He 1 - ALO 300 
h ‘ 1% 40.0 2.50 
4 Ws 56.0 1.80 
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Non-Woven Asbestos Felts 

Nox-woves asbestos felts are produced in sheet furmation by carding of 

ather fiber orienting pracesses. Special binders may be added! to provide 

" processing strength, They are available both with and without ghiss cloth 

reinforcement and are produced as sheets, tapes and rolls. 

Uses: These non-woven materials exiend the useful range of ashestos tes. 

tiles by providing a strong thin felt readily saturable with resins. They 

are extensively used as basic reinforcements in bath high and low pressure 

plastics. They also provide the husic reinforcement in impregiated ase 

bestus tapes used as primary and secondary insulation in high temperature 

resistant wire and cable. 

Eshibiting a strenyth ta weight ratio unapproached by most other avail. 

able materials, resinaled non-woven asbestos felts are finding important 

applications as components of rockets and missiles. Other properties which 

adapt them particularly to the requirements ef this service are: uniform 

ablation, law thermal conductivity, low thermal diffusivity and everllent 

dimensional stability. Nusinated asbestos felts retain a higher pereentage 

of physical properties after exposure to extremely elevated temperatures 

than other inurganic reinforcements or fillers. (For test dita on their 

performance at elevated temperatures, see page 32.) 

Crades: Non-woven asbestos felts are made in standard ASTM griules, 

from Commercial through grade AAAA, (See Table K, page 33.) 

Thicknessus, Widths: Standard thicknesses range from. O10" ta 3,4”. 

Available in widths frum 14° to 44”, 

ST 
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Carded Asbestos Fiber 

Canvep asbestos fiber is 100% asbestos which has been fiberized hy passing 
the crude through the several operations af the fiherizing sss and by 
screening and carding. 1 is furnished in various qualities \ are deter. 
mined hy the fiber length and type of crude asbestos used and by the up- 
erulions necessary to produce the carded fiber. 

Uses: One of the major uses of carded asbestos bers is for the clarification 
of such liquids as heer, wine, oils and chemicals. The muss af tiny fibers 
furms a filter medium of extremely close teature which captures the an. 
desirable suspended impurities when the liquid is allawed to puss Unrough 
it. Because of the fibrous nature of asbestos, it may he ypened up iu pro- 
cessing fo any extent desired. Consequently, carded ashestos fibers can 
be furnished in many degrees of fineness to provide exuctly the right 
serecning for the liquid to be filtered, 

This product is also widely used as a pad for Wiping excess metal from 
wire during manufacture and as stuffing box packing. 

Standard Packages: Carded ashestos fiber is packapud in 10, 25 and 50 
pound cartons and in buxes containing one puund and smaller amounts, 

53 | : | 
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ASTM Specifications for 

Asbestos Textiles 

Pages 60 throngh 96 cantuin the Ameri- 

can Society for Testing and Materials 
specifications relating to asbestos textiles, 

reproduced here with the permission of 
the Society. These were in effect at the 

time this edition of the Handbook of As- 
bestes Textiles was printed. However, 

since ASTM specifientions are subject to 

continuous sludy aad review. the reader 

should consult, the Society’s current 

“ASTM Standards on Textile Materials” 
for possible subsequent revisions. See 

index fur subjeet and individual specifi- 

cation reference. 

59 
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NOTE; ASTM Specifications and Methods af Test are subject to con- 
tinual revision. Consult the Suciety's current “ASTM Standards on 

Textile Materials” for possible changes in this specification. 

Standard Specifications for and Methods of Testing 

ASBESTOS LAP! 

SE 
I
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ASTM Designation: D 1061 - 58 

B Avorixn, 1954; Last Revisen, 1958 

_ . This Standard uf the American Society for ‘Testing and Materials is issued under 
‘| the fixed designation D161; vie number inunediately following the designa- 

Hien indicaues the yeas of original adeqaion oc, in the case af revisian, Ube year 
: uf last te sistas. Anand erin pasenthe ws indicates Ue vear of last reappraval. 
; 

Norn Vit. cial changes in Sections 4 and 11 were made 
in Qetoher, (459. Sections 2, 4, and 9 were revised and Section 

lion Magnetic Rating was deleted editorially in June, 1902, 

Asbestus ‘Textiles Used for Electrical 
Insulating Purposes (ASTM Designa- 
tion: T) 2100). 

(c) Werght.—The weight of asbestos 

tap is normally expressed in the number 

Scope 

1. ‘These specifications and methods of 

test apply to asbestos lap, a felted ushes- 
tos product. 

n
e
s
 

3 
m
e
e
 
a
i
a
 

Definition . of grains per dinear yard, 
- 2. Asbestos Lap is an asbestos textile 

product which is identified by (1) Style, Grades 
(2) Type, and 5G) Weight. . 3. (a) ‘The grade of asbestos Jap shall 

(uy Style The style af asbestos lay) be determined by the percentage of as- I. 
refers to the physical construction and hestas by weight, and shall conform tu ! 

: two tlistinctly different styles are nore pe following requirements: 

i mally available: 
rf Style Jeo~-A ribbou-like formation of (°c 77 
the + . . : Asbestos Canicrt 
tre felted asbestos fiber. Grarte wercent 

Style [1.—A parallel assemblage of © —-—- rf , 
Ps a cote . Underwriters’ Grade... ee. BY to BS, excl ‘ 

; : Sty le lap. oe . . Cirusle Alc. cee eee ence 85 to WH), exel 

ho (b) Type. ~The type of asbestos ap Grade AR occ ee eee 00 to 04, excl 
; refers to the electrical properties of the Grade AVA... ee Saeeea-} US to 09, exel . 

rt Jap as given in the Speciheation for : 

Pulser the sdundardization procedure of the 

Sariety, theae speciGvations are tier Ute juriae 
diction of the ASTM Cuaunittee D-1S on Tex 
tile Misstessala, seed ste: thie cheeet reapecanilality of 

Subenaimitter Aboot Ashedtes aml lis Tesule 

Praskucta, 

60 

‘Electrical Properties 

4. Asbestos fap used for electrical 
insulation shall confurin te the Specifica- 

Appears in this publicatiua. 

"14-83 
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Fy 

SpEcrFIcATIONS AND Tests ror AsnesTos Lar (D 1051) 

tion for Asbestos Textiles Used for 

Electrical Insulating Purposes (ASTM 

Designation: D 2100}.? 

Weight 

5. Weight of asbestos jap shail con- 
form to the following requirements as to 
permissible variations: 

Permissible Veci- Permissible 
atinns io Aver ge Variations in 
ieaine fr Linear} Grains per Linear 
Yard of Five Test Vasd af Singie 
Sy evtmena, per | Test Specimen, 

cent : pst cent 

Style l....- 5. 8 18 
Style I1...:... 5 10 

Metuops or TESTING 

Sampling 

6. (a) Each shipment shall be divided 

into lots of from 800 to- 1600 Ih. From 
each lot or fraction thereof, five sample 
packages shall be taken at random and 
the tests prescribed shall be made on 
specimens semoved fram each package 
selected. 

(b) If tests from any lut fail to fall 

within the specified limits, two additional 
sets of Give sample packages shall be 

taken from other parts af the lot and 
tested as before. Acceptance shall be on 
the basia of these twa sets of five sample 
packages being within the required 
limits. 

{c) Optional with the purchaser, if the 
values determined in uccordance with 

Paragraph (b) fail to fall within the speci- 

fied limits, the Jot shall be subdivided 
into units of appraximately 200 tb. ‘These 
shall Le sampled and tested for con- 

‘mined in accordance with the Method of 

formance in accordance with Paragraphs 
(a) and (d). 

Test Conditions 

7, All test specimens shall be brought 
to standard condition in accordance with 
Section 8 prior to testing and all tests 
shall be conducted under standard con- 
ditions. 

Standard Condition ? ‘ 

8. Standard condition of asbestos lap 
shall be that reached by the lap when in 
moisture equilibrium with a standard 
atmosphere having a relative humidity 
of 50 percent at 21 C (70 F), A tolerance 
of +2 per cent is permitted in relative 
humidity and 21.1 C (2 F) in tempera- 
ture (Note). ; 

Note.—For purposes of testa, it is recog- 
nized that specimens reach moisture equilibrium 
after exposure for at least 4 br uniess otherwise 

Specitied, under Above conditions. 

Asbestos Content 

9. The asbestos content shall be deter- 

Test for Asbestos Content of Asbestos 
Yextile Materials (ASTM Designittion: 

12 1918)? 

Weight 

10. From each of five packages selected 
in accordance with Section 6, a f-yd test 
specimen shall be trken. Care shall be 
taken that the specimen is not scuffed or 

torn, and for this reason the outer wrap 
of the lap shall Le removed before taking 
the specimen, Each specimen sliall be 
‘weiphed 10 the nearest grain, and the 

6! 

average weight of the five specimens cal- 
culated. . 
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“NOTE: ASTM Specificatians and Methods of Test are subject ta cun- 
linual revision. Consult the Society's current “ASTM Standards on 

Textile Materials” for pussible changes in this specificution. 

Standard Specifications and M exhods of Lest for 

ASBESTOS ROVING! 

cD 
ASTM Designation: D 375~59 

Avoptep, 1936; Last Revisen, 1959 

This Standard of the American Society for Testing and Matedals is issued 
under the fixed designation D'375; the final number indicates the year of orig- 
inal adaption as standard or, in the case ul revision, Ube year of jast revision. 

Norz.—Editotial changes in Sections 2, 8, 9, and 10 were 
maiie June, 1960, also the Notes were numbered. Editorial 

. 
m,
 A

y 
P
D
E
,
 

changes throughout the method were -made in June, 1962, 

Scope 

1. These specifications and methods of 
test apply to asbestos roving, used mostly 
as the main component of heat-resistant 
electrical insulation for various types of 

wire und cable. Two types are covered as 
defined in Section 2(a) and (b). 

Definitions 

2. (a) Asbestos Roving —An assem- 
blage of carded asbestos, with or withaut 
other fibers, rubbed into a single strand 

without twist. 
(8) Reinfurced Asbestus Koving-—As- 

bestos roving containing a core of other 
fibers. 

(ec) Standard Condition. — Standard 

condition of asbesres roving shall be 
that reached by the roving when in 

moisture equilibriura with a standard 
‘Atmosphere having a relative humidity of 

) Under tho atandardization procedure of the 
Society, these opecificulious are under the juria- 
diction of the ASTM Committee (3-13 on Tere | 
tile Muterialy, and ure the direct respunsihility 
of Subcomnittes 4-t on Aabestes and [is Teacte 
Prudueta. 

1 
t 

Ra 

50 per cent at 70 F (21 C). A tolerance . 
af s&2 per cent is permitted in relative 
humidity and 2:2 F (1.1 C) in tempera- 
ture, 

Noin.—For purpose of tests, it is recognized 
that specimens reach moisture equilitsium alter 
expasure to moving air for at least 4 he, unless 
otherwise specified, under the above conditions, 

(d) Number (Cut)—A number hy- 

phenated with the word “cut” indicates 
the aumber of 100-yd units in 1} Ib of a 
standard asbestos roving, and cdesig- 

nates the cut-number of that roving. 

Nuauber (Cut) 

3. (a) The standard number of asbes- 
tus roving is designated as “cut.” The 

yards per pound of the standard cuts 
shall conform 10 the requirements as 
prescribed in ‘Table I. 

Nute 1.—The. tolerances oa special numbers 
such as S}-cut, Oj-cut, etc, shall be equal to 
those of the standard sumbers. ; ; 

(4) The cut of reinfurced asbestos 
roving shall be determined withuut re- 
moving the reinforcing core yarn. 1 

Ti-a0 
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SreciricaTions AND Tests ror Asnestos Rovinc (D 375) 

Grades 

4. (a) The grade of asbestos roving 
shall be determined by the percentage of 
asbestos by weight, and shall conform to 
the fullowing requirements: 

Asbestos Content, 
per cent 

50 tn &A5, excl 

Grade 

Underwriters’ grado 
Grads A.... 85 to 00, excl 
Gratis AA.. 00 to 05, exct 
Grate AAA......- 05 to 09, exe] 

TABLE I. — REQUIREMENTS FOR 
YARDS PER POUND OF STANDARD 
ASBESTOS NOVING. 

Metuyops or Txstine 

Sampling 

& (a) Each shipment shall be divided 
into lots of fram 800 to 1000 Ib. From 
each lut or [raction thereul, Gve samnjdle 
cones shall be taken at‘random and the 
tests prescribed shall be made on speci- 
mens removed from each package se- 
lected. ; . 4 

(5) {Tf tests frum any lot fail to fall 
within the specified Hinits, two additional 

sets of five saniple cones shall be taken 3 i a 
. SRl slg uBkss _ from other parts of the lot and tested as 

Cut Number |Ze] Fz 233 Tigiee before. Acceptance shall be on the basis 
Bal Es228 Esra of these two sets of five sample cones ‘ 
< = aa being within the recquired limits. i 

sil 425 te 878 {c) Optional with the purchaser, if the i 
613} Sig to Guo ‘values determined In accordance with | air 
cal an te ae Paragraph (2) fail to fall within the speci- ie 

wil ras wong fed limits, the fot shall be subdivided j . 
oe tet tw nae Jato units of approximately 200 Ib. ‘These t | 
0 ta 1s! L, 

lige te joerg Shull be sampled and tested for cun- tae 
Pi te 180 furinance in accordance with Paragraphs . HE f. 
1530 to auto (a) and (8) an 
tiny to zaug 647 ant (9). \, 

260 : 

si) | Test Conditions 
me ETO 

28 -eut.... .|2S00 maa 7, All test specimens shall Le brought I 
30-cut.....4UOQ] 3 Up USS toe : os . 5 ‘. 
36-cut,.,.{360U] 3220 ty 3780} N76 te ag tO a standard condition in accurdance am 

4O-cut,.... sunu; aus to 420, dat ta tou with Section 2 (¢) pariar to testing and 
rout... {ASH ta 4400, HHS to G17 . 

aoe “Tsouu shaw Le pinot i2a0 te Ergo all tests shall he made under the standard 
| condition. 

Nore 2.—-The 16- and 18-cut rovinga are 
availuble voly in the Underwriters’ grade: all 
otber cuts are available in all four grades, 

(d) The asbestos cuntent uf reinforced 
asbestos coving shall be determined with- 

out remeving the reiaforcing cure yarn. 

Electrical Properties 

§, Asbestos roving used fur electrical 
insulation shall coaform to the Speciii- 

‘cation for Asbestos Textiles Used for 

Number (Cut) ” 

8 (a) Vunrber of Tests.— Make ten de- 

terminations of the number of yards per 
pound on each set of five packages se- 

lected. 
(8) Procedure.—Group the packages on 

the fuer and draw five strands fram them 
slawly, looping uver a support to as. 

semble 20 strands, which shall be cut 

Hlectrical Insulating Parposes (ASTM into a f-yd length while suspended. 
Hesignatioa: 1) 2100). : Weigh the 20 yd to the nearest 0.1 grain 

-- and calculate the number of yards per 
pound from the fullowing formula: 
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SPECIFICATIONS AND TESTS 

7000 X 20 

¥ ha 

where: 
Y = yards per pound, and 
WW = weight of 20 yd in grains. 

FOR ASBESTOS Rovinc (D 375) 

Asbestos Content 

9, Determine the asbestos content in 

accordance with the Method of Test for 
Asbestos Content of Asbestos Textile 

Materials (ASTM Designatiun: D 1918)? 

Ti sex 
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BT AMERICAN STA DAuDS IBSOCLATION 
UDC s795i:am.1 

gon
 o
s
t
 

NOTE: This Specification is scheduled for revision hy the ASTM in 
1067 to conform with the class desienations far Asbestos Yarn as 
shown on pages 38 and 39 of this edition uf the Handbook. 

Standard Specifications and Methods af ‘Test for 

ASBESTOS YARNS' 

ASTM Designation: D 299 - ob 

Anorten 1934; Revisep, 19602 + 

This Standard of the. American Society fur Testing and Minerials js issued 
uniler the fixed designation 13 299; the tinal number indicates the ywar uf orig- 
inal adoption as standard ar, in the ease uf revision, Ube year at last revision. 

Note.—Sectiun § was added antl Sections 2, 1, and 14 
were revised editorially in June, 1962, 

Scope (b) Plain Asbestas: Yarn.—-Plain as- 
bestos yarn consisis of: (/) asbestos 
fiber, oer (2) ashestos and other fibers. 

(ce) Metallic Jsbestes Yarn .—Metallic 

asbestos yarn consists of plain asbes- 

Ll. These specifications define asbestos 
yarn, prescribe the methods of testing, 
and stipulate tolerances. 

Definitions tos yarn or roving twisted with brass, 
2. (a) slsbestos Yarn.—A twisted copper, or other fine wire. It is also bs 

assemblage of: (1) asbestos liber, (2) termed ‘“‘wire-inserter) yarn.” 

asbestos and other fibers, (7) ashestos Ql) Reinforced Asbestos Varn. - hain 
and other fibers and wire, or (-/) asbestos  ashesios yarn ur roving twisted with Rh 

and other fibers with an iasert of cotion an insert of yarn made vf other fibers, rs 
or other yarn reinforcement. (ce) Standard Condilion.—Standard - 

1 Under the standardization procedure ul the condition of asbestos yarn shall be that 4 

Queiety, these specificatiuns ace under the jucis© reached hy the yarn when in moisture if 

Hiction al the ASTM Committee 19-13 on Teatile wasp os ah ears lard 4 he 4 

Materinis, nad are the direct reapeausibility of equililsrium with a standard atmosphere L 

Subsuamittee Alan Asbestos and lu Tedile having a relative huntidiry-of 50 per cent 5 

Procueta, =n Te f° . ; . . 

T Prise to their present adoption us standard, at 70 F A) ), A tolerance of =b2 per 

theas apveifientions wero puldished as tentative cent is permitted in relative humidity : 

from 19245 tu 1920. They were adigqited in 1920, 7° : seaunaeees ; : 

published av atunderd [rom 1) to tl, being and x2 F (1.1 C) in temperature. : 

revined in HELL, (USB, ane 1ST, out withdrawn ; ‘ 

and ceglaced in Td4t ly Tentative Specifica- Norz.— For purpose of (ests, it is recognized : 

tions oa - ie ent The Ti ae vania that specimens reach mnisture equilibrium after : 
ertutrvg free If 6 a yy wert one “es . : 

adopted in (942 and published-as atanducd Seas exposure for at least 4 hie, unless otherwise speci 

1942 ta 1944. They were reverted tu tentative fied, under the above conditions. 

in 1948, and were published as tentative from 
G 5 vi i i B 150, 157, _ . . ‘ I. 

inertia being ravined in 149, 1050 (f) Twist, Direction of. —A yarn has $ 

12 a 

AR 
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twist Hf, when held in a vertical posi- 
tian, the spirals around its central axis 
conform in direction of slope ta the 
central portion of the Jeiter "S,” and 
Z uvist if the spirals confarm in direc. 
tion of slope with the central portion af 
the letrer °Z." 

Norn.—This definition applics to the twist in 
single yarns, the ply twist in plied yarns. and 
the cahle ac hawser twist in cords. 

S Twist Z Taine 

(g} Cut (Aabesios).--A term derived 
by cutting (dividing) 1000 grains into 
linear mass units by the grain weight of 
100 yd uf a single yarn, The number af 
such units expreases the number of the 
cut and, when multiplied by 100, indi- 
cates the nominal yards per pound, 

Exaragie—U ive i0-yd skeina of single yaca, 
or 15U yl, weigh 637.5 grains, then 100 yd weigh 
425 grains. 

we 16.47, of 16.47-cut, which ia 16-cut on 

the light side, and 16 X 100 ~ LOW 
soninal yd per Ib. 

(4) Ply.--Ply iy the number of strands 

of single agbestus yarn twisted (oyether 
to form a lLeavier yarn, Ply iso term 
used principally in cumbination with a 

number 10 designate the strands of single 
yarn twisted together, as 2-ply, 3-ply, 
etc, - 

(h Nember (Cul).—A number hy- 

phenated with the word cuf indicates the 
number of 100-yd units in 1 lb of a stand- 

ard asbestos yarn, and designates (he 
cut-number of that yarn, =! 

SPECIFICATIONS AND Tsrs ror Asnzstos Yauns (D 299) 

() Yarn Construction.—Based on the 
cut as defined in Paragraph (¢), asbestos 
yarns are designated in the asbestos 
textile Industry by numbers which indi- 

. cate the cut-humber, the uuraber of 
plies, and whether the yarn is plain or 

TABLE L—REQUIREMENTS FOR 
YARDS PER POUND OF STANDARD 
SINGLE ASBESTOYN YARKS. 
_ 

“Wd 

Ps 5 Permissible i a 

Cut Number {we | Nariations is Yards per 
2% | Average Varde Pound af Siege 
BR] gsr Pouud 1" yoyd Shele 
z 

E-cut......-;-000{ 480 to S40) 425 to 875 
Greul.....ee GO BS2to G18] S10 to 690 
Toeut......0f THO) Gidto 7h5! S05 to RNS 
Seeut....-.6) BOQ) Tu6 ta S64 sNdto F20 
Q-cut......- Guu, S28 to O72 765 to 1035 
Wecut...... {1000} 9u0 ta Usd] $50 ta 11S 
ba-cut. cc... 12u0} 1104 to (IGE 1020 cu 1550 
M4-cuib.... eee $406] 1253 ro 1612 1190 tu 1010 
lO-cut..... 0. {1600} 147% 10 1728} 1569 to 1440 
UB-eut...... PPA] 2654 to $044) 1400 te 2070 
Weoubecceee Sond; L840 to 2100) 1700 to 2900 
Ad-cul.....- T2200) 2024 tu 227d 1670 ia 2540 

Adecut. 2.20. 240U) 2208 te Both Had Ge 2760 
2b-cul......- 2600) 2702 to 2hUNf 221s} ta 2940 
28-cut. 2... A 2576 ta DOs) 2a8O ta do) 
3U-cut..... . f8O00] 2TGO wo 3240) 2440 io 3440 
JS-out......- (S500) 3220 te I7HO) 2976 ta 4026 
AQ-cut......- HUG! 3ONO ta $390) 3100 ta 4600 
tf-cut.....-- 4500! £140 ta 4860) INS to ANTS 

Sv-cut......- S000) 1606 to 5400) 4250 tu TSU 

metallic. All yarns comprising S-cut to 
9-cnt, inclusive, have 3-digit construction 

punibers; yarns comprising 10-cul to 

5U-cut, inclusive, have 4-digit: construc- 
tion numbers. Digits are significant as 
follows: 

‘The last digit, if zero, indicates plain 
yarn; Hf the fase digit is 1, 2, or J, the 
number of strands of wire twisted with 
the ashestas is slesignaterd. 
The next to last digit designates the 

plies. 
‘The remaining digits (1 or 2) designate 

the cut-number, 

Examples: 
No. 93] yarn..... 9-cut, S-ply-1 wire yarn * 
No. 1010 ynen..... Weent feeb * 
Ae eee 
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Breaking Strength 

3. The breaking Strength of asbestos yarn shall be expressed in Pounds and decimal fractions thereof and shall con- form to: 
(1) The specified average for. the ship- ment, 
(2) The allowed minus variation of the average, and 

. (J) The minimum Specified for any individual Lreak. 
: 

Yards Number (Cut) 
+. (a) The yards Per pound of the standard single asbestos yams shall con- form to.the requirements as prescribed in Table I, 
(6) The cut of reinforced asLestos yarn shall he determined without removing the reinforcing coie yarn, 
(c) The yards per pound of metallic asbesins yarn is less than that of plain yarn of the same cut in Proportion to the weight of the inserted wire, 
WZ) The yards per pound of sized yarn, single or plied, shall be subject to an additional tolerance of —2 per cent in comparison with the corresponding un- Created yarn, 

Size of Wire 

5. ‘The diameter of the wire used in Melallic asbestos yam shall not vary from the size Specified hy more than 2£0.001 in, 

Twist 

6. The directions and turns per inch of twist shall be as Mutually agreed upon by the manufacturer and the pur- chaser, 

Gradeg 

7, (a) The yrades of plain, metallic, ind reinforced asbestos yarn shall be determined by the percentate af achae a e ft " 

Grade 
Asbestos Coatems Commercial Grade.... 75 to BO per cent, axa! 

Oderwriters' Grade, » 80 to ag Per cent, axel 
Cende AL... sees. BB to 69 per cent, exe{ 
Grade AA, Totesesse. M0 ta Os Per cant, sacl 
Grade AAA. Verses +. 05 to og Per cent, exe} 
Grade AAAA | 77" 98 to 100 per pent, lal (5) The asbestos content of teinforced asbestos yarn shal] be determined with. Oul removing the reinforcing cors yam, (c) The asbestos content of metallic asbestos yarn shall be dztermined after the wire has Leen feniaved, 

Electrical Properties 

‘8. Yurns used for electrical insulation shall conform to the Specifications for Asbestos Textiles Used for Electrical Tasulating Purposes (ASTM Designa- tion: 1) 2100)! 

Metuovs of TESTING 
Test Conditions 

9 AN test sperimens Shall be brought tO a standard condition jn accordance with Section 2 (ce) prior to testing, and all tests shall be made under the Stand- ard condition, 

Sampling 

WU. (a) Unless Otherwise ‘SPecilied, each shipment shall be divicied inte lots of 800 to 1000 Ib. From cach lot, or fraction thereof, five Sample tubes shall be taken at random, Preferably ‘fram more than two cases, and the tests Ptescribed for Strength and yardage (Sections V7) and 12) shall be made‘on specimens from tach Package taken, 
(4) If tests from any dot fail to fall within the Specified limiis for Strength and yardage, wa additional sets af live simple tubes each shall be taken from - other parts of the low ane! tested ug le. fare. Acceptance for breaking strength. and yardage tests Shull Le on the hiveie Mthnee nee 
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SPECIFICATIONS AND TEsrs ron ASBESTOS YARNS (D 299) 

(c) Optional with the purchaser, if the 
values as determined in accordance with 
Paragraph (5) fail to full within the speci- 
fiedlimits, the let shall be subdivided into 
units of approximately 200 th. These 
shall be sampled and tested for conform. 
ance in accordance with Paragraphs (a) 
and (3). 

Breaking Strength 

VW. (a) Apparalus—A tensile testing 
machine conforming to the Specifications 
for Textile Testing Machines (ASTM 
Designation: D 76). 

(2) Precedure.—All tests shall be made 

on single strands, Single strands shall be 
broken after conditioning the tubes for 

12 hr in accordance with Section 2 (e). 
A single-strand tester of proper capacity, 

with the clamps set 10 in. apart and 
having a speed of pulling clamp of 12 & 
} in.per min, shall be used. One break shall 

be made from each tube cf each set of 
five tubes selected in accordance with 

Section 10. Care shall be taken 10 avoid 
lass of twist during the test. The holding 
device shall be of the drum or capstan 
type. Al] breaks within | in. of the con- 
tact points shall Le discarded. 

{c) Calculation aud Repurt.—The al- 
Jowed variation from the average of five 

individugl tests shall be calculated as 
follows: | 

TW —= 
Vs 

where: 
T = allowed minus variation of the 

average of any five tests and the 
specified average, and 

V = spread between the specified mini- 
mum of any single break and the 
specified lot averuye. 

Exam ple-~Assumed that the specified aver- 
zee ia 3 Ib and mioimum break is 2 dh, then 

3-2 
T= — = 

V5 
T= 04 ; 

&4 

or, the average of any five tests al random should 
be not Icss then 2.56 Ib, 

Yarn Number (Cut) 

12, The'cut of plain or reinforced as- 
bestos yarn, single or plied, shall be 
calculated. by dividing by 100 the yards 
per pound as determined in accordance 
with Paragraphs (a) to (c). 

fa) The yards per pound of plain or 
reinforced single asbestos yarn shall be 
determined by reeling a 30-yd skein 
from each of five tubes taken at random 
frum each lot of $00 to 1000 Ib. These 
five skeins shall be conditioned for at 
Jeast4 hrin accordance with: Section 2 (e), 
and the weight, of cach skein shall then’ 
be determined to the nearest prain, The 
average yards per pound shall be the 
arithinetical average of the five deter- 
minations, calculated us follows: 

TOD Xx 30 

rey 

where: 
Y = yards per pound, und 
HW’ = weight in grains of a 30-yd skein, 

(8) he yards per pound of plied plain 
or reinforced asbestos yarn shall be deter. 

mined by reeling a 30-yd skein from each 
of five tubes taken at random from each 

lat of 800 to 1000 Ib. These five skeins 
shall be conditioned for at least 4 hr in 
accordance with Section 2 (ce), and the . 
weight of cach skein shall then be deter- 
mined to the nearest grain, The average 
yards per pound shall be the arithmetical 
average of the five determinations, cal- 
culated as follows: 

TOW X20 (number of plies) 

WX 0,95 
Y~ 

where: 
Y = yards per pound of single ply, 
W = weight in grains of a 30-yd 

skein, and 
0.95 = factor to compensate for an aver- 

age contraction of 5 per cent in- 
curred in twisting. 

, Ta6 4 
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{ 
SpecrricaTions aNd Trsts roa Asnesros Yarns (D 299) 

(c) The yards per pound of metallic 
asbestos yarn, single, or plied, shall Le: 
determined by reeling a 30-yd skein 
{rom each of ive tubes taken at random 
from each lot of 1000 to 1400 Ib. These 
five skeins shall be conditioned for at 
feast 4 he in accordance with Section 
2 (e), and the weight of cach skein shall 
then be determined to the nearest grain. 
The weight in grains of the wire taken 
from one skein shall be determined. This 
weight shall be subtracted from the 
weight of each skein. The average yards 
per pound shall be the arithmetical 
average of the Ove determinations, cal- 
culated as follows: 

y 7) % 30 X (number af plies) 

Wo 0.95 

where: 
¥ = yards per pound, 
W =m weight in grains of 30-yd skein 

(without wire), and 

0.95 = factor lo compensate for an aver- 
age coatraction of 5 per cent in- 
curred in twisting. 

Twist 

14. (u) Direction of Twist—The di- 
rection of twist shall be determined in 
accordance with Section 2 (/). 

(2) Turns in Single Yurn.—The turns 
per inch of twist in single yarn shall be 

twist tester, The first 2 yd of any pack- 
age of yarn shall Le discarded, and all 
possible care shall be exercised in han- 
dling samples to prevent a change in the 
existing twist. The yam, drawn just 
taut enough to prevent sagging, shall te 

’ gripped in the twist counter with clamps 
set 4 in, apart. One clamp shall be rv- 
tated until the twist is removed us indi- 
cated by the yam breaking under its own 

. Weight, or by visual examination of: the 
sample. The twist of yarn in a shipment 
shall be the average of three teats from 
each of the five tubes or hobbins selected 
io accordance with Section 10 (a). 

(c) Turns in Plied Yarn.—The turns 
per inch of twist in plied yarn shall be 
determined as described in Paragraph 
(2), with the fellowing exception: The 
clamps shall be set 10 in. apart. 

Asbestos Content 

14. (a) Determine the asbestos con- 
tent in accordance with the Method af 

Test for Asbestos Content of Asbestos 
Textile Materials (ASTM Designation: 
'D 1938)2 

(b) In making asbestos content deter- 
minations on asbestos yarns reinforced 
with continuous Glament glass yams, 
such insertion shall be removed before 
making the determination. The organic 
content shall be camputed on the basis 
of the oven-dry weight of the glass rein- 

ferced. yarn previous to removal of the 
glass yurn insert. 
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wEnICAN STANDARD 1 L14,133- 1908 
ny. AMEMICAT. STANDARDS RSSOCIATION 

NOTE: ASTM Specifications and Methods of Test are subject to con- 
tinual revision. Consult the Society's current “ASTM Standards on 

Textile Materials” for possible changes in this specification. 

Tentative Specification and Tolerances for 

WOVEN ASBESTOS CLOTH! 

ASTM Designation: D 1571 - 66 T 

Issurp, 1958; Revisep, 1966 

This Tentative Specification has heen approved by the sponsoring commit- 
tee and accepted by the Society in accardance with established procedures, 
for use pending adoption as standard. Suggestions for revisions should 
be addressed to the Society ‘at 1916 Race S1., Philadelphia, Ia. 19103. 

1. Scope 

Lt This specilication covers waven 
asbestos cloth having a minimum of 75 
per cent asbestea fiber by weight, .ex- 
cluding the weight of other inurganic 
reinforcing strands which may be pres- 
ent. 

Note t~Specitications for asbestas yarns’ 
are vovered in ASTM Specification 13 299, for 
Asbestos Yara? 

2. Defhuitiens 

2.1 Asbestos Fiber, n—~For purposes of 
this specilication, asbestos fiber is the hy- 
drous maynesiuan silicate serpentine 

mineral identified as chrysotile and 
having the general empirical farmula 
MusSit L(O1),. 

2.2 For definitions of other terms used 

in this sperification, refer ta ASTM Del- 
iuitions 1) 123, Terms Relating io ‘Tesx- 
We Materjats, 

Shader the standardization procedure uf 

the Beriety, this specification is under the 

jurudivtion uf the ASTM Cununitiee 1-13 un 
Teatile Material, and ia the direct reaponai- 
bility of Subeonmmittee A-i on Aabacutua and 

les Testile Mrecducta, 
TAppeat in thie publicution, 

3. Classification 

3.1 The classes uf usbestos cloth are 
based on the nature of ‘the’ yains from | 

which they are woven, 
3.1.1 Class -l--Clath constructed of 

ashestos yarns containing no reinforcing 
strats, ; 

3.1.2 Class BClath constructed of 
ashestus yarns containing wire rcinforce- 
ment. 

3.1.3 Class C= Cloth constructed of 
asbestos Varnes containing organic rein- 

forcing stratals. 
S14 Class D—Cloth constructed of 

asbestos varns containing non-metallic 
inorganic reinfurciug strands, 

3.1.5 Class --Cloth constructed of 

two or more of the vars used in clowh 
classes -1 through D, 

3.2 Grades-—The grades of asbestos 

eluth are hareil ot the percentage of as- 
estos content by weight as stated in 
Table l. 

4. Basis of Purchase - 

4.1 Woven asbestos cloth is normally 
purchased on the basis of class, grade, 
weave, weiglit, thickness, and width as 

aati 
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SPECIFICATION AND TOLERANCE yor WoveN Asnestos CLoTu (D 1571) 

normally furnished in rolls of 50 or 100 
yards (45 or 90 in). 

5. Materials and Manufacture 

5.1 Yarn—Asbestus cloth shall be uni- 
formly woven from a specified grade of 
asbestos yarn with or without reinforce- 

ment, 
5.2 Wire Reinfurcemeuts—The wire re- 

inforcement may be brass, capper, zinc, 
or other metal or alley as specified in the 
urder, . 

TABLE 1~—GRADES OF WOVEN ASHESTOS 
CLOTH. 

Asbeatos Content, 
Grade weight per cent 

Commercial 75 vo &0, cxel 
Underwriters 60 to $5, exel 

Fr &5 to 40, excl 
AA. was eee 80 to US, exel 

AAA. eee 16 to 09, exel 
AASA 28 to 190, ined 

5.3 Organic Reinfercements--Vhe or- 
ganic reinforcements may be colton, 
nylon, rayon or other spun or filament 
yarns as specified in the order, 

Sut Jaurganic Ketaforcements- “The in- 
urganic reinfurcesent may be glass, or 
other ceramic or vilreous spun ar filament 
yarns as specified in the order. 

6. Physical Requirenients and Toler- 
ances 

‘6.1 ‘Phe physical properties of woven 
asbestos cloth shall confurm to the re- 
quirements as specihed in the order, sub- 
ject to the following tolerances: 

6.1.1 UW idth—The width of asbestos 
cloth shall be within the following limits: 

Nominal Width Permisarble Limits 

Up to ant including 40 
in. (Land. .... . 

Over 40 in. up lo and 
ineluding 60 inl (1.5 
MW). 2. eee ee oe 

Over GU in.. 

0.5 in, (82 mm) 

260.75 in, (19 tun) 
os}. 00 in. (85 mind 

6.1.2 Thickness—The thickness of as- 
bestos cluth shall be within the lallowing 
limits: 

Numiasl Thickness Yermlaaible Limits 

0.050 in. (1.27 mm) 
and under,...... 20.005 in. (0.12 nium) 

Over 0.040 in: (1.27 [+-0.010 in, (0.25 mins} 
mM) ..ceeee ees — 0.005 in. (0.12 mam) 

6.1.3 Weight—The weight af ashestus 
cloth shall he within +7 per ceatlof the 
specified weight. 

a—LUT SAMILE, 
Number of Kolls to bc 

Taken for Test 

' TABLE 

Number af Robls in Lot 
or Shipment 

5 rs 1 
2 to 8 . 4 
0 to 1S 3 
18 tu 40. 4 
41 te 85.0... & 

. 1 per cont of shiparent 
rounded! off to the 
neat higher integer 

66 rolls and over. 

o..e Fabric Count —Vhe warp ends of 
filling picks shall be within the folluwing 
Hintts: 

FBermissible Limi 

zi) ead or pick per 
uch 

huds ue Picks per iach 

20 ur lent per ineh..... 

Moro than 20 per inch 
(25 mm)... 3:5 yer cent uf the 

apecified! cuunt. 

OLS Varn Nuaber (Culh—The yarn 
number (cut) shall be as specified and 
shall confarm tu the requirements stated 

in ASTM Specitcation 1) 299,7 
"O10 Asbestus Content—The asbestos 
content of the particular grade specified 
shall confarin ty the limits stated) in 
Table 1. 

6.1.7 Breuking Strength—The break- 
ing strength (breaking load) of asbestos 

cloth shall be as agreed upon betw een the 
Duyer and giler. 
G8 Electrical Ire perties—Cloth to Le 

used for electrical insulating purposes 
shall conform to the requirements in 
ASTM. Specification 1) 21QQ, Asbestos 
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KOTE: ASTM Specifications and Methods of Test are subject to cane 
tasual revision, Consult the Suciety’s current “ASTM Standards on 

Textile Materials” for possible changes in this specification. 

Tentative Specification aud Tolerances for 

WOVEN ASBESTOS TAPE! 

ASTM Designation: D 315 - 66 T 

Isevep, 1958; Last Revisep, 1966 

This Tentative Specification has heen approved by the sponsoring commit. 
tee and accepted by the Suciety in accordance with established procedures, | 
fer use pending adoption as standard. Suggestions for revisions should 
he atldressecl to the Seciety at 1916 Race St, Vhiladelphia, Pa. 19103. 

1, Scope 

1.1 This specification cavers woven as- 
bestes tape having a minimuny of 73 per 

cent dshestes fiber hy weight, exchiding 
the weight of other inorganic reinforcing 
strands which may be present. 

Neve by Specineations for asbestos yarns 
are covered in ASTM Speciteation D299, for 
Ashestes Varn? 

2. Definitions 

2.1 Jfslestos Fiber, 1.— For purposes of 
this specification, asbestos fiber is. the 
Lydeous magnesium silicate serpentine 

nrineral identified as chrysotile and having 
the general empirical formula MysSigOs- 
(GU). 

2.2 Fur definitions of other terms used 
in this specification, refer to ASTM Def- 
initions 1) 123, Tens Relating to Textile 
Materials. 

3. Classification 

3.1 Classes—TVhe classes of asbestos” 

1 Cader the standardization procedure ef rhe 
Seciety, this apecifiention is tundes the jurisdic- 

tion of the ASTM Cauamttee 1-03 on Textile 
Moteésialss amd is the direct renjumaibdticy of 
Sulataamitter A-b an Velo ston and [ts Teatile 

Vevslesta. 

2 Appears in this publirstion, 

tapes are based on the nature of the yarns 
from which they are woven. 
A. Class A—SJape cunstrucied of 

asbestos yurns containing no reinforcing 
strands, 

3.1.2 Class B--Tape constructed of 
ashestas yarns containing wire reinfarce- 
ment. - : 

3.1.3 Class C—Tape constructed of as- 
Lestos yarns containing organic reinfore- 

ing strands, : 
3.14 Class D—Tape constructed of 

asheslos yarns containing nun-metallic 
inorganic reinfarcing strands, 

3.1.5 Class F-Tape constructed of 

two ur mure of the yarns used in tape 
classes -L through D. 

3.2 Grades-—The geades of “ashestos 
tape are baserl ua the percentage of as- 
bestus content by weight as stated ina 
Table 1. 

4. Basis of Purchase 

4.1 Woven asbestas tape is normally 
purchased an the basis of class, grade, 
weight, with, length, aml thickness as 

speciticd in the order, 
4.2 Rolls of asbestos tape are normally 

furnished: in the following lengths: 

43-40 
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SreciricaTion ror Woven ASBESTOS Tarr (D315) 

Noatinal Thickares Nouriae! Roll Lenglk 

Up to and including 0.03 
in, (0.76 min)... 2... ee 36 yd (33 m) 

Over 0.04 in. up to and in- 
cluding 344 ia.(l.Omm). 100 {t (30 m) 

Over He in. .....-... . 56 or 100 ft (15 or 
30 m) 

4.3 Special roll lengths shall be as 
agreed upon between the buyer aad seller, 

4.4 Al least 90 per cent of the number 
of culls in the lot shall be furnished as one 
piece. No roll shall contain more than two 
pieces. The shurtest piece shall not be 
less than 2U per cent of the specified 
nominal roll length. 

TABLE 1—GRADES OF WOVEN ASBESTOS 
TAYE, 

AsDeatos Content, 
trade weight per cent 

Comuneccial...........0+5 76 vo 6D, excl 
Vadorwritera....... eeeeee 60 to 88, excl 
Aisccrnsccccteneceranece R5 to 90, excl 
Se, a OU to td, excl 
AAA cc ee cee ee erences D5 tu 00, excl 

AAAK. Lee cee ee eee eee 00 to 100, incl 

S. Materials and Munufacture 

§.1 Vurae- Asbestos tape shall be uni- 

fonnly woven fium a specified grade of 
asbestos yarn with or without teiniurce- 
meat ; 

§.2 Wire Reinfarcement—The wire re- 
infuccement may Le brass, copper, zinc, 

or other metal or alloy as specified in the 
order. 

5.3 Organic Reinforcement--~The  ar- 
ganic reinforcement may be cotlen, ny- 
lon, rayon, of other spun or filament yarns 
as specitied in the order. 

5.4 Unurganic Reinfarcement—The in- 
organic reiafarcement mity be glass, of 
other ceramic ar vitreous spun or filament 
yarns as specified in the order. 

5.5 [tis permissthle to use a maximum 

of twoends uf yarn other than asbestos 
in each selvaue. 

asbestos tape shall conform to the re 
quirements as specified in the order, sub 
ject tu the following tolerances: 

6.4.1 Width—The width of asbesta: 
tape shall be within the following limits 

Nominal Width Petmu dba Lisalts 

Up to and including | ‘ 

in, (26.4 min)....... ze }Y{¢ in. (1.6 may * 
Over 1 in. up to and in- 

eluding din. (76 mm). 342i in. (2.4 num) 
Over 3in....... .- . ef in. (3.2 mo 

6.1.2 Thickness—-The thickness of us- 
bestos tape shall be within the following 
limits: 

Nominal Thichneas 

Up to aad including 
OO in. (076mm). 

Over 0.03 in. up ta 
and including 14, 
in. (1.6 mun) 

Permissible Limits 

0.003 in. (0.07 nin) 

40.005 in. (0.12 nina 
+0.010 in. (0.25 nim) 
~0,005 in. (0.12 tna) 

GAS Weight—Vhe weight of asbestos 
tape shall be within a: per cent af the 
specified weight. 
OLA Fabric Count—The total number 

Over Jig in. 

‘of warp ends and tilliag picks per inch 

‘6. Physical Requirements and Toler- 
ances 

6.1 ‘Phe physical properties of woven 

shall be within the following limits: 

Ferusis-tble Lunits 

tO per cunt uf the 
specified nuwber ud 
ends, 

Total Warp bails 

All widtlu’... 

Picks per fib 

20 of tesa per inch (25 
iseri sy 

More than 20 per inch. 
ol -pick per ineb 
#5 por cent of the 

apecified filling 
count, 

6.3.5 Yarn Number (Cut)—-The yarn 
number (cut) shall be as specified and 
shall conform ia the requirements stated 
in ASTM Specification [ 209,2 
O10 .shestos ConteniThe asbestos 

content of the particular grade specified 
shall be in accordance with the limits 
stated in Table 1. \ 

6.1.7 Breaking Sirength—T he brewk- 
ing strength (breaking joacl) uf a-bestas 
tape shall be as agreed upun between the 

buyer and seller. 
a td 
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SPECIFICATION AND TOLERANCE Yor WoveEN AspesTos CLOTH (D 1571) 

Textiles Used for Electrical Insulating 
Purposes.* 

7. Sampling 

7.1 From each lot of cloth, take a lot 
sample in a random manner to be rep- 
resentative of the lot in accordance with 
the schedule in Table 2. Cut a specimen 
from each roll taken for test, each speci- 
men to be the full width of the roll and 
at least 0.5 yd (0.5 m) long. The specimen 
may be taken from the cut end of the 
toll. 

& Conditioning 

8.1 Condition all specimens (without 
preconditioning) for a period of 4 hr, or 
until the specimen shows no progressive 
change in weight of more than 0.1 per 
cent after an exposure of 0.5 hr, in an at- 
mosphere having a relative humidity of 
50 5 2per dent at 70% 2 F (21 & 1.1.C). 

9. Methods of Test 

9.1 Widsi— Measure the width of the 
cloth, either on the full roll or on a short 
specimen from each roll taken for test, as 
directed in ASTM Methods D 1910, 
Tests for Construction Characteristics of 
Woven Fabrics." 

9.2 Thickness—Measure the thickness 
of the cloth as directed in ASTM Method 
1) 1777, fur Measuring Thickness of Tex- 
tile Materials.’ Use a gage of the dead- 
weight type equipped with a dial gradu- 
ated to read directly to U.001 in, (0.025 

min), and having a circular presser foot 
with a diameter of 0.375 +: 0.001 in. 
(9.5 de 0.025 mem}. The presser foot and 
moving parts connected therewith shall 
he weighted so as te apply a total load of 
6 ct 0.1 oz. (170 2 3 g) equivalent in 
pressure to 3.4 psi (0.24 kg/cm’) to the 

specimen, Make ten thickness measure- 
ments an a specimen from each roll taken 
for test and report the calculated average 

* Guu Rook of ASTM Slandarda, Pact 24. 
! 

! 

of all measurements as the average thick- 
ness of the lot. Make no measurement 
within 3-in. (76 mm) of any edge of the 
speciinen, and distribute the places of 
measurement approximately uniformly 
over the specimen. 

9.3 IWVerght—From each roll taken for 
test, cua specimen not less than 0.5 yd 
(0.5 m) in length and across the full width 
of. the cloth, measuring the length and 
width of the specimen to the nearest @.1 
in, (2.5 mnt) in at least three places, using 
a steel tape or rigidt rile, Make sure that -- 
the specimen is free from tension, wrin- 
kles, and folds. Weigh the specimen to 
the nearest 0.01 oz (0.3 g). Using the 
average length and average width, calcu- 
late and report the weight in ounces per 
square yard (kilograms per square meter) 
on the ‘basis that the weight per square 
yard (square meter) uf the lot of cloth is 
equivalent to the arithmetic mean of the 
results. ; 

9.4 Fabric Couni—Determine the fab- 
ri¢ count on one or more specimens from 
each roll taken for test, as directed in 
ASTM Method D 1910. 

9.5 Asbestor Canteni—Detennine the 
asbestes content on one or more speci- 
mens frorn’each roll taken fur test as di- 
rected in ASTM Method D 1918, ‘Test 

for Asbestos Content of Ashestus Textile 
Materials.? 

9.6 Breaking Strength (Load)—Deter- 
mine the breaking Joad by the grab 
method as directed in ASTM Method 
1 1682, Test Jor Breaking J.oad and 
Elongation of Textile Fabries Use a 
CRT—constant rate af traverse type ten- 
sile testing machine operated at 12 2b 5 
in. (305 12 mm) per minute. If agreed 
upon between the buyer and seller, a 

CRE—constant, rate of elongation type 
machine may be used. 

10. Conformance 

10.1 If the test results for the lot can- 
form to the requirements for all chdrac- 
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SPECIFICATION AND TOLERANCE yor Woven Asprsros Crore (D 1571) teristics listed in 6.1.3 through 6.1.8 inclusive, the lot shall be considered ace ceptable. 
. 10.2 If the test results for one or mare characteristics do not conform to the requirements, take a new laboratory sam. ple from either the original lot simple or a new lot sample. Test the new sample for the characteristic(s) that did hot con- form to the requirements in the frst lest 

and avernge the results of the first and Second samples as if they were one test of double the original number of specimens, Uf ihe new iverage(s) canform(s) to the Specified requilements, the lot Shall be Considered acceptable, _ 4 ‘ 10.3 If the test results obtained ag ui. rected in 10.2 do nut conform to the specified requirements, the lyt shall be Considered unacceptable. 
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SPectricaTion ron Woven Asnesros Tare’ (D 315) 

6.1.8 Electrical Properties—Tape to be 
used for electrical insulating purposes 
shall conform to (he requirements in 
ASTM Specification D 2100, for As- 
besitos Textiles Used for Electrical In- 
sulating Purgoses.! 

7. Sampling 

7,1 From each lot of tape, tuke a lot 
sample in a random manner to be rep- 
resentative of the lot in accordance with 
the schedule in Table 2, Cut a specimen 
frum each roll tnken fur test, each apeci- 

men to be the full width of the tape and 
at least 5 ft. (1.5 in) long. The specimen 

may be taken from the cut end of the roll. 

TABLE 2—-LOT SAMPLE, © 

« Number of Ralls to be. 
Taken lur Test 

Namber of Rolls in Lat 
of SSipunent 

3 
& 
T 

251 to GOO... cee eee 40 
- 12 

18 
1061 rail end over.... 2 per cont of chipment 

rounded off to the 
next higher lateger. 

& Conditioning 

8.1 Condition all specimens (without 
preconditiuning) for a period of 4 hr, or 
until the specimnen shows a progressive 
change in weight of no more than (At 
per cent after an exposure of 0.5 br, in 
an atmosphere having a relative hu- 
midity of 50 a: 2 per cent at 70 & 27 
(21 =z 1.1 C). 

9. Methods of Test 

“O.1 UR idth: 

9.1.1 Measure the width of the tape on 
each roll taken for test by the use of a 
standard steel rule graduated in p,-in. 
(1 min in the case of a metric rule) or 
finer divisions, Make the measurements 
while the lape lies Mat and without 

7 Apponm in thie publieation. 

tension on a smooth surface. Make five 
Measurements ut least 1 ft (30 cm) apart 
in each roll. . 

9.1.2 Report the average of the meas- 
urements on all rolls as the width of the 
lot under test. 

9.2 Thickness: 
9.2.1 Measure the thickness of the 

tape as directed in ASTM Method 
1) 1777, for Measuring Thickness of Tex- 

_ tile Materials.4 Use a gage having a 
circular presser foot with a nominal diam- 
eter of 0.375 in. (9.5 mm). The presser 
fout and moving parts shall be weighted 
so as to apply 2 total load of 6 a 0.1 oz. 
(170 st: 3 g) equivalent in pressure to 3.4 
psi (0.24 kg/cm?) to the specimen. Make 
ten thickuess-meassurements on a speci- 
men from each roll taken for test dis- 
tributed approximately unifernly along 
the specimen, Make no measurement on 
the selvage edge of the specimen.” 

9.2.2 Repurt the average of all meas- 
urements as the average thickness of the 
lot. 

9.3 Weight: 
9.3.1 From each roll taken for test, cut 

a specimen not less than 5 ft (1.5 m) in 
length and the full width of the tape, 
measuring the length of the specimen to 
the nearest 0.1 ‘in. (2.5 mm), using #& steel 
tpe or rigid rule. Make sure Unat the 
specimen is fcce from tension, wrinkles, 
and folds. Weigh the specimen to the 
nearest 0.01 os. (0.3 2). Using the average 

Jength and weight, calculate the weight 
in Ib/100 ft (ke/ i) m). 

9.3.2 Report the calculated weight in 
b/100 {c as the weight of the tape. 

9.4 Fubric Count: 
9.4.1 Ends—Determine the total num- 

ber of ends regardless of the width of the 
Lape. , , 

9.4.2 Picks—Determine with the aid 
of a thread count magnifying glass the 
nuntber of picks per inch (25.4 mim) over 

© sau Hook of ASTM Slandarda, Pact U4. * 

. 63-10 
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Specification ror Woven Asnestos Tare (D 315) 

2 length of 3 in. (76 mm) in each of five 
different places along the specimen, 

9.4.3 Report the average number of 
picks per inch observed Jor all specimens. | 

9.5 Asbestos Content: 
9.5.1 Determine the asbestos content 

af one of more specimens [rom each roll 
taken for test as directed in ASTM 
Method 1 1918, ‘Test for Asbestos Con- 
tent of Asbestos Textile Materials? 

0.6 Breaking Strength (Load): 

9.6.1 Determine the breaking load, as 
directed in 9.6.2 and 9.6.3, Use a speci- 
men about 6 in, (150 mm) long and a 
nominal gage length of 3, in. (75 mm). 
Use a CRT—cunstant rate of traverse 
type.tensile testing machine operated at 
12 x 0.5 in, (305 -& 12 min) per min. If 

agree, upon between the buyer and 
seller, a CRE—constan! rate of tlonga- 
‘Hon machine may be used. 

9.6.2 Tupes up laand Including 1.5 $j im, 
(38 man) Wide-— Make live tests Cull width 
in the warp directian using clamps having 
2 nominal width of Zin, (50 mm). 

9.6.3 Tepes over 1.5 in. Wide—Make 
_ five tests in Ure warp direction. Use 
clanips with jaw faces at feast an wide as 
the specimen and iasert the specimen in 
the champs as directecl in ASTM Method 

D 1682, Test for Mreaking Load and 
Elongation of Textile Fabrics (grab 
methed),‘ 

9.6.4 Report the uverage of the results 
as the breaking load of the lot tested. 

10. Conformance 

10.1 If the test results for the lot con- 

form to the requirements for all chhrac- * 
teristics listed in 6.1.1 through 6.1.8 in- 
clusive, the lot shall be considered ac- 
ceptable. 

10,2 If the test results Jur one or more 
characteristics do not conform to the re- 
quirements, take a new faboratory sun- 
ple fram either the uriginal lot sample or 
a new lot sumple. ‘Test the new sample 
for the characteristic(s) that did not con- 

form to the requirements in the first test 
“and average the results of the first and 
second samples as if they were one test of 
double the original number of specimens, 
If the new average(s) conform(s) ta the 
specified requirements, the loc shall be 
considered acceptable. 

10.3 If the test results obtained us di- 
rected in 10.2 do not confor to the 
specified requirements, the lat: shall be 
considered unacceptable. 

eleti 2? 
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NOTE: ASTAL Specifications and Methods of Test arc subject to con. 

tinual revision. Consul the Society's current “ASTM Standards on 

Textile Materials” for pussible changes in this specification. 

Tentative Specification for 

ASBESTOS TEXTILES USED FOR ELECTRICAL 
INSULATING PURPOSES! 

ASTM Designation: D 2100 -.06T 

IssuEp, 1962; Revisen, 1966 

” This Tentative Specification has heen approved by the sponsacing commit- 
tee and accepted by the Society in accordance with established procedures, 
for use pending adaptian as standanl, Suggestions for revisions should 
be asdressed tu the Suciety at IYtG Race St., Whiladelphia, Pa. 1103. 

1. Scope 

> J.1 This specification covers asbestas 

textile materiads used for electrical in- 
silating parposds having a minimum of 
BU per cent asbestos fiber, by weight, 
excluding the weight of other inarganic 
reinforcing miutterial which may be 
preseni. 

Nure l= Spevitications foe ather asbestos 
testes ace coveted in ASTM Specification 
10 209 fur Asbestos Varus,? Spevitication D Jf5, 
for Wavea Asbestos ‘Tape:? Speciiivation 1) 373, 
for Asbestes Roving,? Speciticatian 0 1061, fur 
Asbestos Lap and Speciticatiun U9 157) for 
Woven Asbestos Cloth? 

2. Definitions 

2A ctsbestos Fiber, -—For purposes 
of this specification, asbestas fiber js the 

hydrous magnesia silicate serpentine 

mineral identified as chrysoule, and 

S Vader the staudardization provedurce of Uke 
Society. thin specification is unter tha juriativ- 
tien of the ASTM Committee 1-17 aa Meals 
Miavtesinla, and id the direvt responsibility af 
Subcoussmittee Ad ca Astestus and fta Teatile 
Products 

F Apepeence ins this prfticsdt isn. 

having the general enypisical formula 
MSO, (01D), 

2.2 For definitions of other terns used. 
in this specification, refer to ASTM 
Detinitions 9113, Terms Relating to 
Testile Matertals. 

3. Classification ; 

3.1 Trpes—The types af asbestos 
textiles uscd for electrical insulating par- 
poses are based on the following mag- 

netic rating: 

Type AMusimum Magnetic Ratiag 

| | rn 0.75 
| 2.4 
Vive eee . 4.0 

3.2 Grades—Thée grades uf asbestos 

textiles used for electrical insulaving 
purposes are based an the percentage of 
ashestos cuntent by weight as stated in 
Yable 1. 

i. Significance of Types and Grades 

4.1 The irvpes of cashestos textiles 
roughly detine the electrical character. 

istics of the material Generally, the 
higher the magnetic cating, the poorer 
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Asbestos TExtILes ror ELECTRICAL Insutatine (D 2100) - 
the electrical insulating properties of the Material. The three types have the fal- lowing intended Applications: 

4.1.1 Type Lis intended for Special applications where the asbestos is of Primary importance as electrical insula- liun used on magnet wire and when used principally: asa dielectric. 
4.12 Type IV is intended for use Where the asbestos is of secundary jm. portance as electrical insulation or where, as primary electrical inzulation, it is applied in relatively heavy thickness, usually in combination with other mate- rials of comparably high dielectric Strength, as in the construction of heat 

TABLE I—GHADES OF ASHES 013 TEXTILES USED ron ELUOCTHEICAL INSULATING PURPOSES, 

Anbertus Cuntent, Grave weinhs ger cont 

AA ll, tte eeee 80 te US, AAA, LL, Seen oe HG te UM, eyed AAAA ooo, ss 49 C0 100, inet 

and Hiame-resistans electrical insulting walls over unit contluctors uf cleetrical cables, 
: ALS Type VEois intended fur use Where the anbestos is uf tiie iMpurtance usa dicleciric, as i fillers for heat. and Hhame-resistant Cables, over-all Wraps ur braids ior such Cables, ane linings for enelosures subject to exposure to vlee- tric arcs, 

4.2 The prade af, asbeatus textile used is largely dependent on the Service Lente Perature required of the insulation, Specific Canperstiure Hits for the vari- Ous grades cuntiat he Riven as this will depend ua the textile Construction, In Keneral, the higher the aslestas content, the higher the Temperature the textile “will withstand. 

; Nore 2--Where breaking strength retention Is tinportant, good serviceability at temperatures UP lo approximately 1000 F (S40C) can be eapccted using the higher grades. H Lrealing Strength retention is nat Important, asbestos teatiles may te used in eaceas of 1500 F (815 C), depeniing on the application, ! 
5. Basis of Purchase 

3.1 Asbestos textiles used fur electrical insulating Purposes are normally pur- Chased on the basis af type and grade. 

: 

6. Materials and Manufacture 
6.1 Asbestos textiles used for electrical insubiting purpases shall be {rev of foreign mittler not normally present in textiles, which may be detrimental to perform. anes. , ‘ 

7. Physical Requirements 
7.10 In addition tu the requirements of this specication, asbestos textiles to he used for electrical insulating purposes shall meet the cepuirements of the ape [taprinte ASTM specitication for that Puctivular asbestos textile product (see 

Note 1), 
7.2 Asbestos textiles that hive been teated with materials te IMNpart certain desirable thittacteristics, sach as Inois. lute resistance, Mame fesistance, and im. proved clectrical insulating properties, shall conform to the requirements af this specilivation and alse to the applicable ASTM spetieation fur that pacticuber f-bestes textile, periar us treatment, or efter removal of the ‘treating nutterial by appropriate methods, 

8. Methods of Test 

Bb Mayan tic Rating-- Determine the MaARUCUE rating as directed in ASTM Method t 611s, Magnetic Rating of Ase bestas Used fur Electrical Purposes? 
Red sdest 4 Content--Detennine the 

asbestos Content on specimens from each 
lot ar unit tuken fore " oe 
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". ASTM Method D 1918, -Asbestes Con- 
tent of Asbestos Textile Materials. 

9. Certification 

9.1 When agreed upon in writing Ly 
the purchaser and the seller, a certilica- 

of the material. ‘This shall consist of a 
copy of the manufacturer's test repart or 
a statement by the seller, accompanied 
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tion shall be maile the basis of acceptance - 

Aspesros TexTILes yoR Ececreicat Insutarine (D 2100) 

by a copy of the test results, that the ma- 
terial has been sampled, tested, and in- 
spected in accordance with the provisions 
of the specification, Each certification so 
furnished shall be signed by an author- 
ized agent of the seller or manufacturer, 

9.1.2 When the original identity can- 
not be established, certification can he 
based only on the sampling procedure 
provided by the applicable specification. 

62-45 X 
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APPROVED As 
AMERICAN STANDARD Ciute196) 

BY AMERICAN STANDARHS ABSOCLATION 
UC 611115.413.2.690 

Standard Method of Test for 

MAGNETIC RATING OF ASBESTOS USED FOR ELECTRICAL 
. PURPOSES: | 

ASTM Designation: D1118- 57 

Aportro, 1957 
1 4 

This Standard af the American Sucives fic Testing ‘and Materials is issued aacler 

the faced designation UTES; the number tamediaely following Ue desynia- 

lime indicates the year of original aduption of, in’ Ute case of revision, the year 
uf last revisions. A nuniber in parentheses indicates the year of last reapproval. 

Scope 

J, This method covers two procedures 
for determining the magnetic rating of 

. asbestos usetl for electrical purposes. “The 
free iron and magnetic iran oxide (Fe,0,) 
is determined by a magnetic analyzer and 

is expressed empirically as magnetic 
rating (MIR). Rxperience has shuwn that 
when used fur electrical insulation it is 
desirubie that ashestus have s low mag- 
netic rating. The Uo procedures de- 

scribed in this methed are both bused on 
the principle uf cumparing the electro- 
magnetic effect of an unknawn sumple of 
asbestos with the electromagnetic effect 
of a known standard. 

Calibrating Standards 

2. (a) A magnetic analyzer covering the 
usual range of magnetic rating (MER) is 
desiyned for two sensitivities: one with 
a full scale deflection equal to an MR of 
one, and the other with a full seale dedec- 

tion equal to an MR of six. The sensi- 
tivity is controlled by a transfer switch 
incorporated in the apparatus, For the 

Stites the stsmlacdizativg procedate vf 

the Soviets, this method a under the jurisdic. 
SPM Comaaicuee Di an Pestibe 

. and is che cditeet cesyunethility of 

Sulewectaattey At vat Aetastan ail bie Tes 

tile Mccduis ts 

wy 

initial calibration, three to five stand- 

ards, differing in value tw cover the test 
range of the scale, shall be used. A cali- 
brating standard with an MLK af one con- 
tains 0.18 p.of National Bureau of Stand- 
ards standard sample No. 29a of irun 

ore magnetite? unifurmly distributed 
over the space occupied by a specimen 

under test (2 in. in diameter by 2] in. in 
Jength). For preparing calibrating stand. 
ards of different values, the ameunt of 
magnetite shall be varied directly with 
the value of the desired standard (Nate}, 

The calibrating standards shall confurcm 
to the fulluwing requirements: Since the 
amaunt of magnetite used ino calibrating 
standard is nut suricient to fll the space 
needed for a test specimen, the magnetite 
shall be thuroughly mixed with an inert 
material such as zine oxide so that it will 
pack firmly in the space provided. The 
containers for the calibrating stanclirds 
shall be made ef a nonmagnetic and non- 

_ metallic material and have a chamber for 
the standard mixture with the same di- 

* Statdard sample No. 28a is nn hetiger. - 
available from the National Bureau of Stas ie 
nftile A new etandagd magaetite satupte atutintde 

fur thin teat ie otadaldy [rua Ue Gereral [lee- 
trig Ca Me Poth Nivostems Wise aid Calde 
Dept Leeell Mass ba 

24 39 
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Test ror Macneric Ratine or Aszestos (D 11138) 

mensions as the space in the teat speci- 
men holder. A convenient container is a 
wooden tube | in. in outside diameter 
with an inside diameter of { in. and a 
Jength of 4] in, with two end plugs } in, in 
diameter by | in. in length. One plug shall 
be cemented in place before, and the 
other after, the standard material is 

packed. The cement used shail be non- 
magnetic. 

Note.—In setting up the calibrating stand- 
ards {¢ is desirable to have the magnetic mting 
equivalent tu the percentage of magnetic material 
present in the specimen to be: tested. Because of 
the variation tn the perneability of the oxides, 
it may oot be posible to accomplish this accu- 
ratcly. 

(bY Secondary standards for routine 
measurements can be made using smaller 
containers, that will tit in the Lest speci- 
men holder, and having sufficient mag- 
netite to give a deflection cqual to the 
calibrating standard corresponding to the 
‘Wnaerimum scale value, One secondary 

standard is aecessary for cach scale 
range. 

Procepvore A 

Principle of Operation of Apparatua 

3, A schematic drawing of the appa- 
ratus for Procedure A is shown in Fig. f. 
The apparatus consists of a testing 
sulenvid T having o primacy winding Jf 
to produce « strong magnetic field, and 
secondary windings J and’ #3 to ineasure 
the change of flux caused by the speci- 
mien, class A audio amplifier, A, to in- 

crease t.¢ signal sufficiently to operate 
an indicating instrument J. This appa- 
ralus operates from a 1i5-v., 6U-cycle 
power supply. 
The secondary winding S is wound in 

two equal sections and connected so that 
their vollages oppose cach other when 

the primary winding Sf is energized. Coil 
Bis used in series with S to balance out 
any sinall voltage difference between the 
two sections, so that the vollage to the 

1 

' H2 

amplifier is zero when no specimen is in 
the coil. Under this condition, a small 
amount of magnetic material in one sec- 
tion of $ will cause o small vollage at the 
input to the amplifier duc to the increased 
magnetic flux in that section. This 
voltage is amplified sufficiently by A to 
he read by Tngutrument J. It has been 
found that the readings of f are nearly 
directly proportional to the magnetic 
rating up to a magnetic rating of six. 
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T —Test sulenoid 
Al-—Magnetizing coil 
S$ Secondary coils 
§ —Halancing coil 
C ~— lest sample 
ow Alternating current source 
A ~Auuplificr 
G ~Amplifier gain contral 
i Indicating instrument 

Fra, Schematic Diagram of Apparatus lor 
Procedure A. 

The primary and secondary windings of 

the testing solenvid, the amplifier gain, 
ant the indicating instrument sensitivity 

.can be varied as long 4s the over-all 
amplification is sufficient to give a full- 
seule deflection for the standard corre- 
sponding to the maximum scale value. 

Testing Solenoid 

4, The testing solenoid shall have a 
primary winding of 17 layers of 0.057-in. 
enameled single cotton covered capper 
wire (approximately 4200 turns). This 
coil shail be wound on a campound tube 
2} in. in outside diameter with an inside 
diameter of 2 in., a length of 18 in., and 
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Tust rox Macwaric Rating or Annrstos (D 1118) 

end flanges 5 in, square by | in. in thick- 
ness. Inside of and concentric with the 
primary winding is the main secondary 
winding. This winding shall be in two 
sections on x compound tube 2 in, in 
outside diameter with an inside diameter 
of 1 in. and a length of 18 in, having twa 

winding spaces each 3 in. in length with 
a diameter of 14 in. located an’ equal 
distance from the ends of the tube and 
1} in. apart. Each section shall be wound 
with one layer of 0.010 in cnameled single 
silk covered copper wire (approximately 
2) turns). These coils shall be electri- 

cally connected so that their voltages 
are opposing cach other. A small sliding 

coil, 8, Fig. 1, shall be connected in series 
with the secondary winding and is used 

for fine adjustment of the secondary 
voltage. This coil shall be made to slide 
in the enl of the secondary winding coil 
form with provision to lock it in place at 
any pusition up to 2 in. inside the form. 

“The winding space for the sliding coil 
shall be 1 in. in outside diumeter with an 

inside diameter of ] in. and a length of 4 
in. Vhe nutaber of turns on this cuil is 
determined during test as follows: 

Energize Une primary coil -from a 
HS-v,, GO-cyele source and measure the 
valtages acruns the secundary coils. Then 
counect these culls in series so that their 

combined voltage is near zeru. Then using 
a more sensitive indicating instrument, 
remove turns from the stronger section 
one turn ata time until it is wilhin one 
turn of heim exactly equal tu the other 

section. Thea wind the slidiag coil with 
a sullicient number of turns so that the 

sections ace exactly balanced at some 
point within its limits of motiun and ua- 

balanced in opposile directions at the 
extreme positions the sliding coil can 
take. This tinal balancing is usually made 
with the complete analyzer apparatus 
and the proper bulance is indicated when 

the indicating instrument will show aa 
appreciable deflectiun with the balance 
cull al one extreme of its limits of mutiva 

and then decrease lo approximately zero 
and then increase to an approximately 
equal unbalance aa the coil is moved to 
its other extreme fimit, 

Teat Specimen Holder 

5. Test specimens shall be placed in a 
holder to facilitate setting them in and 
removing them from the testing sulenoid., 
This specimen hulder shall be slightly less 
than | in. in diameter so that it will easily 
slide inside the secondary coil. It shalt be 
nade with a hancle at one ead and!a cork 
at the other end leaving a space } in. in 
diameter by 2].in. in length for the test 
specimen. The handle shall be made with 
2 stop and its length shall be such that 
the specimen holler is centrally located 
under the nearest section of the sec- * 

- ondary winding when the stup is against 
the solenuid. 

Amplifier 

' 6. "Phe amplifier shall bea two-stage 
resistance-coupled class A amplifier, us- 
ing a pentode (type 57) for the lirst stage 

and a trivie (type 56) for the secund 
stage. The input is tran. former coupted 
with a high secondary-tu-primary-turn 
ratio transformer. The secondary of the 
ispul transfurmer is shunted by a re- 
sistance to change from the high sen- 
sitivity scale to the low sensitivity scale, 
This shunt circuit is controled by a 
switch mounted on the amypditier panel. 
The ampliher gain is controlled by vary- 
ing the screen grid voltage of the type 
57 tube with the polentiometer C, Fig. 1. 
The indicating instrument J, inchudled in 
the amplifier, is a d-c. milliampere meter 

with a sensitivity of 1 ma. fara full scale 
deflection. Vhis instrument is uted with 
a copper oxide instrumeat rectifier fur 
use on alternating current. [tis caugaled 
tua 30-henry choke in the output of the 
type 56 tbe by means uf two 2pl 
cupacitors. 

Initial Calibration 

7. Use the amplifier with the indicating 
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Test rox Macnetic Ratine or Asnestos (D 1118) 

instrument to balance the secondary 
windings. After this has been done acljust 
the over-all amplifier gain to give {ull- 
scale deflection on the high-sensitivity 
(MRI) scale, when an MRI calibrating 
standard is in the testing solenoid and 
the gain control G, Fig. 1, is near its mid- 
position. (Before inserting the calibrating 
standard, balance the secondary voltage 
to a minimum.) Switch the ampliter to 
the Jow sensitivity (MIR6) scale, insert 

the MIRG caliveating standard in the 
testing solenoid and adjust the shunt on 
the input transformer to give full-scale, 
deflection with the gain control G at the 
sume position as used in adjusting the 
first scale. Then recheck these adjust- 

a 2. 

= 4 a: 
= 14, é se 
-) 4, hY ae a =e SAT 
rc £ ee es . 

: AB f ih fe 
pry a 

nae |! +1 kash h 

Fra. 2.—-Schematic Diagiam of Apparatus for 
Procedure It. . 

ments to make sure the sensitivities are 
correct before calibrating the scales. 

Calibrate the scale by adjusting the 
equipment to give a full-scale deflection 
for the calibrating standard correspond. 
ing to its maximum value, then sulsti- 
tute other calibrating standa:ds and re- 

cord the deflection obtained with them. 
This shall be dune on cach srale. li de- 

- sired, a special scale can thea ue marked 
according to these cadings to liruinate 
correcting all subsequent readings made 
on the analyzer. 

Procedure 

8. After the initial calibration: is com- 
pleted, tu determine the magnetic rating 
of a test specimen uf aslestus, Girst ener- 
gize the apparatus and permit it to warm 
up for a few minules to become stable, 

' . oi 

re 

f 
é 

Then balance the secondary coils with the 
balancing coil until the reflection on the 
indicating instrument is a minimum at 
full sensitivity, Decrease the sensitivity, 
place the calibrating standard for the 
range of test desired in the testing 
solenoid and adjust the amplifier gain 
contral to give a full-scale deflection 
equal to the magnetic rating of the 
calibrating standard. Then remove the 
calihrating standard, place 2 10-g. speci- 
men of asbestos in the specimen holder 
and insert in the solenoid. The indicating 
instrument will then give the magnetic 
rating of the specimen. 

Procepuge B 

Princlpla of Operation of Apparatus 

9, A schematic drawing of the appa- 

The apparatus consists of a series-parallel 
network of two duplicate test coils 7, and 
7;, two duplicate capacitors Cy and C,," 

. ratus for Procedure UB is shown in Fig. 2. « 

a rectifying unit 2, anc an indicating : 
ingteurnent J. With an a-c. voltage ii 
pressert on the circuit, the current flow 

is as indicated by the arrows in Fig. 2. 
Arrows of solid lines indicate the cucrent 
flow during the positive half cycles, and 
arrows of dutted lines indicate the current 

flow during the negative half cycles. A 
study of this diagram will show that due 
to the action of the rectifier, capacitor C, 
alternately carries the positive current of 
coil 7°, and the negative current of coil 7; 
while capacitor C, alternalely curries the 

positive current of coit T, and the uega- 
tive current of coil T;. Therefore, if the 
currents in both coils are equal, a stable 

condition exists and no current Nows in 
the indicating circuit, If, however, the 
currents are unequal, a voltage difference 

will arise between the two capacitors 
causing a current to flow through the 
indicating instrument J. 

Coils 

10. The two coils shall be wound ona - 
nonmagnetic and nonconducting coil . 

pt a | 
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Test rox Macnetic Rarina or Asurstos (D 1118) 

form approximately 6 in. in length with 
an inside dinmeter of } to 2 in. and shall 
have several thousand turns cach (Note). 

They shall be as acarly identical in re- 
sistunce and inductance as js practicable. 

Nore.—tn one satisfactory apparatus the 
cnils were layer wound with 10,000 tums of 
0.0179-in. enameled copper wire on & spual 6 in. 
in Jength with an inside diameter of 1} in. and 
having cad flanges 4 in. in diameter by te in. 
in chickness, 

: 5 - 

aN a aN > 
~% Ne Nada me Eo 

“ f ‘s V4 
Oy o  - 

‘ ’ 67 ‘ 

Fic. 3.~—Schematic Diagram af RectiGers and 
Connections far Procedure 1. 

ms 
[_ 2 30.4 
mas 7, fo eras 

reins. yee sy mnt 
ett em pC, ere k 
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FEAGEE el beetiaiahieienemmeniiaaanl 

Fig, 4.—Schemiatic Diagram of Indicating 
fnastrument fur Procelure 

Capacitors 

The capacitors shall be of high 
quajily and lave equal reactances 
(Note). 

Norn.--lo one satisfactory apparatus the 
capacitors were 1O-~l. pyranol capaciioes insu- 
lated Jor 33D v., aee. 

Rectifying Onit 

12. The rectifier shall be made from 
two conventional full wave copper oxide 
cectifiers as shuwa In Pig. 3. Fig. 3 (u) 
is the conventional full wave rectiher 
with the d-c. terminals marked **--" and 

“—" and the a+. terminals marked “~ 
Fig. 3 (b) shows the connections to be 
mine between two conventional rectifiers 
tu give the desired rectifying unit for his 
apparatus, Fig. 3 (c) is a simptitied sketch 

of Fig. 3 (b) corresponding to the sketch 
of the rectifier unit in Fig. 2. 

Indicating Instrument 

13, The detuils of the indiczting in- 
strument are shown in Fig. 4. This shall 
consist of a portable galynnometer CG, a 
resistunce network for adjusting the 
over-all sensitivity and fur changing the 
scale range, and a capacitor for by-pass- 
ing any alternating current that may be 
present. The galvanometer ‘shall have the 

following characteristics: 

, Galvanometer resistance, ohms... .., 50 
Period, 0.06. 0k ce eee ee eee 3 
Sensitivily, » amp. per L-mm, scale 

division... 5... Cee eee ee to... 8.040 
Extreme critical damping resistance, 

OEME.. cee ce eee eee eens vee . 
Seale length, mm... 2.0.2... 6. . .. i 

bi
 

The resistance network shall be made up 
of stable resistors having low-lempera- 
ture coeflicients. The values of these re- 
sistances are approximate as final adjust- 
ment must be made fur the particular 
equipment being used. The capacitor 
shall be a 50-v, electrolytic capacitor. 

Test Specimen Halder | ‘ 

14. ‘The test specimen holder shall coo- 
sist of a wooden tube { in, in outside 
diameter with an inside diameter of } in. 

and a length of 4} in. and with two 
wooden stoppers that extend 2 in. into 
each end of the tube. 

Initial Calibration 

1S. (c) With this apparatus the balance 
is greatly affected by the proximity af 
any magnetic matcrial, as such material 
changes the inductance of the coils. For 
this reasan magnetic materials should act 
be used except those thal are unavoidable 

and whose effect can be balanced out, 

such as-the capacitors and the assembly 
balis through the rectifier. Ef these parts 
are magnetic, the coils shall be mounted 
with their axes horizontal and parallel, 
with the capacitors and rectifiers located 
inidway between then. There shall be at 
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Test rox Macwetic Ratio or Asnrstos (D 1118) 

” Jesst 3 in, between the sides of the coils 
and the capacitors, A simple balsucing 
arrangement cousists of a nonmetallic 

plug, capable of fitting tightly into the 
cud of one of the coils, with a maymetic 
Machine screw through its center. The 
center of the plug should be drilled and 
tapped so that the machine serew can be 
screwed ia or out of the coil. A locking 
put should be used to hold this screw in 
place after bulance has been obtained. 

The length and size of this screw can be 
determined when the procedure described 
in Parngraph (b) is performed. 

(3) For the initial balance, the sen- 
sitivity of the indicating instrument must | 
be greatly reduced. ‘This can he done by’ 
counecting a variable resistance of ap- 
proximately 0 to 100 ohms across the 
instrument connections to the capacitors. 
Set the resistor at 0, shorting out -the 
instrument, energize the circuit with 2 
\15-v., 60-cycle supply, and then in- 
crense the resistance alightly until a few 
millimeters defection is obtained on the 
galvanometer. It will then be found that 
bringing a magnetic screw near the end 
of one of the coils will cause the yalven- 
omieter deflection to decrease to zero and 
then reverse as the screw is pushed fur- 
ther inte the ceil, This indicates that the 
screw is bringing the coils into balance 
and then unbalancing them in the op- 
posite direction. ‘Then fit the plug into 
the desired) coil and lock the screw in 
the position for zero balance. Increase 

the shunt across the instrument ‘and 
adjust the balancing screw to maintain 
the balance until the cuils are balanced 
with the resistance at its highest valuc. 
Remove the resistance and readjust the 
balance, The instrument resistances may 
now be adjusted to give the desired scale 
sensitivitics, Place an MRI calibrating 
standar’ in the test coil, throw the 

sensilivily switch to the MIR! position, 
and vary 24 to give 100-nun. deflection. 

t 

Tf desired, 2 smaller variable resistance 
can be placed in series with Rf to give 
fine adjustment af the sensitivity. Throw 
the scasitivity switch to the MR6 pusi- 
tion and place on iR6 calibrating 
standard in the test coil, Adjust RJ 
keeping the sum of Ri 4- R2 = 700 
Ohms, natil a O0-mm. deflection is ob: 
tained on the galvanometer. If calibrat- 
ing standards of other MR values ars 
available, other points on the scale can 
be checked and a correction curve ob- 
tained, although the defections are 
nearly directly proportional to the MR 
values.over the range of values used in 
this apparatus. 

Procedure 

16. Turn (he sensitivity switch to the 
M6 position, Fig. 4, and energize the - 

apparatus with 2 115-v., G0-cycle supply. 
Bulance the apparatus by adjuating the 
balance serew to bring the galvanometer' 
dellection ta zero. Throw the sensitivity 
switch to the MRI position, Fig. 4, and 

rebalance the apparatus, Jucking the 
halancing screw in place. Place the MRI 
calibrating standard in the test coil 
and adjust tbe sensitivity to give a 
galvanometer deflection equivalent te an 
MR of one. fasert the 10-g. test speci- 
men of ashestos in the test coil and read 
the resulting deflection of the galvan- 
cineter, Jf the dellection is off the scale, 
Unrow ihe sensitivity switch to the MR6 
position and read the deflection. 

Nore.—The prucetlure here described is ap- 
plicable only under these corditiona whereia 
the mapeetic particles being tested exbibit no 
ducctional properties or when the yrurticle dis- 
tiilution is such aa to give the ultimate ia 
randum orientation. The magnetic particles 
juesent in chrysotile ashestas, however, are 
most frequent! needle-like Ge pseude-fbraus 
and ag such exhibit directivadl peopertics with 
regnid to magnetic permeability. Therefore, 
there must Le un understanding as to the extent 
of the filsous characteristics acd the grain size 

distribution of the magnetic particles present in 
i 

34 90 
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Test ror Macneric Rains of Asnestos (D 1118) 

the sample under teat If a proper evaluation of Calculation 
the reauhing magnetic rating is ta be truly [ac- 17. The magnetic rating of the test . a 
tual, In view uf the Gluwus characteristics of she specimen is proportigual to the de 

magnetic particles and the sesultant directional Aection calenlated os follows: 
? . 

magnetic properties, the method of sample 
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preparation and the placement of the sample in MR Jor the MRI scale = detlectiun 

“the sample hulder must be carefully pursued in ) 
an endeavor to ublain a test speciown that will deflectiont ‘ 

ay . . . . MR for the 31R6 scale = —~--—— 
exhilit a masimucn ja tandem atientation. , ‘ én 

NOTE: ASTM Specilications and Methads af Test ace suliject ts cune 
Uinnal revision. Consult the Saciety's current “ASTM Standards on 

Testile Materials” for possible changes in this spevilicaiion. 
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ABA HOW Liaaletv3 
BY AMERIGAT STANDAEGS ASSOCLATION 

"6 UDC 477.07 017,5t68) 

NOTE: ASTM Specifications and Methods of Test are subject to cun- 

tinual revision. Consult the Society's current “ASTM Standards on 

Teatile Materials” for passible changes in this specification. 

Standard Methods of 

TESTING ASBESTOS TUBULAR SLEEVING' 

cD 
ASTM Designation: D 628-52 

Apopreo, IM4; Revisen, 1952 

This Standard of the American Society far Testing and Materials is issued 
under the fixed designation D 623; the Gual numl-er indicates the year of orig- 

inal aduptian as standard or, in the case of revision, the year of last revision, 

Nore.—Section 5 was revised und Section & was added 

editorially ia fuue, 1962. 

Scope 

1. These methods of testing apply to 
woven and braided asbestos tubular 
sleeving. 

Sampling 

2. Asbestos tubular sleeving shall be 
sampled in accordance with Section 10 
of the Methods of Testing and Toler- 
ances for ‘Tubular Sleeving and raids 
(ASTM Designation: 1D 354)? 

Test Condition 

3. All test specirnens shall be condi- 
tioned to moisture cquilibrium in a 
standard atmosphere having a relative 
humidity of SU per cent at 70 F (210). 
A tolerance uf 2 pur cent is permitted 
in relative humidity snd a:2 F (1.1 C) 

in temperature. 

Trader the otandardication procedure uf the 
Society, there methuds are under the jurisdice 
tien of the ASTM Comusitter 113 on Testile 
Materials, and neo the diseet respscisilility uf 
Rubcomrmittee A-doun Asbestos aud lta Teatile 

Vreosdurta, 
2 [MiG Bowk of ASTM Siandards, Pott 24. 

&8 

Nore.—For purpose af tests, it is recnynized*t 
that specimens reach moisture equililrium alter 
exposure for at least 4 he at the above specifeil 
relative humidity and temperatuce. 

Physical Properties 

4. Determine the weight, wall thick- - 

ness, inside diameter, carriers, ends per 
bobbin, yarn number, and imperfections 
in accordance with Sections 11 to 17, 
inclusive, of Methods D 354. 

Ashestos Content 

5. determine the asbestos content in 
accordance with the Methad of Test for 

Asbestus Cantent of Asbestos Textile 

Materials (ASTM Designation: D 1918). 

Electrical Properties 

6. Asbestos sleeving used for electrical 
insulation shall conform ta the Specih- 
cation for Asbestus Tratiles Use for 
Electrical Insulating Purposes (ASTM 
Designation: Td 2100)3 

4 Appeucs in this publication, 

24ede X 
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NOTE, ASTM Specifications and Methods uf Test ure subject to con- 
linsal revision. Consult the Society's current “ASTM Standards on 

Teatile Materials” for pussible changes in this specification, 

Standard Method of Test for 

HEAT AGING OF ASBESTOS TEXTILES! 

il 

ASTM Designation: D 1873 ~ 61 

. Aporren, 196] : ' 

‘This Standard of the American Society for Testing and Materials is issued under 
the fised designation 1573; the number immediately following the designa- 
tion indicates Use year of uriginal adoptiun or, in the case of revision, the year 
af last revision. A number in parentheses indicates the year af last teapproval. 

Scape 

1. (a) This method of test ix intended 

for use in the evaluation of asbestos 
textiles with repard Lo (7) quality und 
(2) elevatal temperature serviceability 
characteristics, Since asbestus teatites 
are usuully composed of blends of ase 
bestos with cotion, the Jatter being 
present in amounts up to 25 per cent, 
temperatures above JOO Fo will pre- 
mote the degradation of the cotten cun- 

tent and will reduce the structural cein- 
fuccement derived therefrom. In the 
higher grace asbestos Ltestiles, whercin 
little or nu cotton is used and in which the 
longer asbestos Gibers ase necessary if a 
satisactory yarn is to be produced, the 
degredation in strength resulting fram 

heat-aging up to 1000 F is low. In the 
cage’ of the lower grade asbestos textiles, 
however, wherein amounts from 15 to 
25 per cent cotton are incorporated, 
asbestus fibers having shorter leagths 

"Under the atandacdigation procedure uf the 
Society, this tuethod is under the juciadievion 
of tha ASTAL Committees 1-13 on ‘Tertile 
Materials, ane is the divect: reajeasihlity af dude 
commotion A doom Aabestes and fa Tevtlo 
Products. . 

fy] 

may be utilized. Under the relatively 
low service temperatures to which such 
materials may Le subjected, neither the 
cotton nur the cloth properties ace 
yreauly affected. However, the strength- 
imparting influence of the cottun is 

seduced at elevated temperatures and 
the entwining properties uf the shorter 
asbestos filers primarily serve to estal- 
list the sesultant tensile strength and 

other physical pooperties of the textile, 
Ju view of this, elevated temperature 
ests may serve to indicate the asbestus 

fiber grade ur quality which may Le used 
in a textile construction, 

(b) Aaother use aml! perhaps more 
practical application for the informatica 
to be derived from elevated temperature 
studies is the cevelution of the ability af a 
subject textile ts withstand knowa 

elevated Lemiperature service conditiuns. 
Yo will be appreciated that temperature 
ajune may nut be the anly degratury 
influence in’ the destruction of such 
inuteriais; however, under normal ap- 
eraling canditions, high. temperatures. . 
are usually the douniinating factors in 
such degradation, The results obtained 
thraugn such investig.aions thercelure 

B
e
e
t
 

w
e
r
e
 

ATI-000232_0097

Asbestos Textile Institute document ATI-232: Handbook of Asbestos Textiles, Third Edition, Asbestos Textile Instit…
ACL Doc 21237 · Page 97 of 110

Published by AsbestosClaims.Law

asbestosclaims.law/library/21237/97

https://asbestosclaims.law/library/21237/97


d ~ 

Tzst rong Hear Acinc or AsBESTOS Texries (D 1573) 

may be interpreted in terms of elevated 
teraperature serviceability. 

Standard Test Oven 

2, (a) The oven shall be electrically 

heated and have the necessary controls 
lo maintain tenyperatures to within £3 C 
(S.4 F) at any designated testing tem- 
perature up to 800 F and shall have 
determinable and controllable air circu- 
lation. The air circulation provisions 
shall be capable of delivering between 
1G0 and 200 cu {t per min continuously 
to the oven during the testing periud. 

_ (b) The minimum inside dimensions of 
the oven shall be 18 by 18 by 18 in., 
and it shall be provided with two hard- 
ware cloth trays, } in. mesh, 18 by 18 in. 
upon which the test specimens may he 
deployed. 

Pretest Condition of Oven 

3. (a) When starting a test, the oven 
temperature controls shall be sec at the 

desired test temperature at the beginning 
of the heating-up period. Whe tempe.: - 

ture indicating device shail be a chrumel- 
-alumel thermocouple, or its equivalent, 

coupled with an accurate potentiometer 
‘capable of being calibrated and adjusted 
ta compengate for room temperature and 

culd junction - differentials, The oven 
temperatures shall be determined by 

placing the junction of the thermecouple 
“an a sample of cloth supported on the 
upper hardware cloth tray which will be 
located not Jess than 6 in. from the top 
of tne oven nor less than 6 in, above the 

next Jawer tray. 
(b} Air circulation shall be maintained 

continually from the beginning of the 

heating period throughout the - test 
cycle. The initial heating-up  periosl, 
during which no test specimens shall be 
in the oven, shall be maintained fer 
minimum of 2 hr or untii such a Lime as 
the even conditions have attained the 

degree of stability that will assure 

' 90 

temperature variations no greater than 
prescribed in Paragraph (2). 

‘Mertaop ov Test 

Timo and Temperature for Test 

4. (a) All cloths shall be tested for a 

perind of 2 he. 
(b) The temperature for testing shall 

be dependent upon the grade of the 
miterial under investigation, as [ollows: 

Commercial Grade... 2. eae eneseee aes, 400 F 
Underwriter’s Grade... 0... eee ee 400 F 
Grade A ...---..-5. bebe e ncaa ewer ane 600 F 

Grade AA... den eee cence econe GW F 
Grade AAA. 2.0... 0 ec nee renee .. B00 F 
Grade AAAA. 2... ccc cee cence cence BOF 

Deployment of Test Samples in Oven 

§. Following the attainment of 
stalilized conditions, specimens of the 

sainyiles 1 ader test shall be individually - 
pusitioned an the wire mesh (rays. There 
shall Le not Jess than Gin, separating the 
two Lrays as placed in the oven and not 
more than Gin. between the top tray and 

the wup of the oven or between the bot- 
tum iray and the bottom of the oven. 

With a hearth size 18 by 18 by 18 in. 
the individual trays will he 18 by 18 in, 

and on each may he positioned 12 
individual grab test specimens. The 
placements shall be made as quickly as 
possible se that the oven door will 
remain open for a minimum length of 
lime in order that Uhe oven temperature 
tnay not drop markedly Lelow the testing 

temperature, 

Procesdhure 

6, (c) Immediately upon closing the 
oven deur Legin the test periud and 
continue the test fur a predetermined 
‘Lime 

(6) Upon completion of the test period, 

remove the specimens from the oven and 
permit them to condition at raom 
temperature fur 3S ce 5 min. Following. 

this conditioning period, test the speci- 

mitis far tensile surength Ly a method’ 

Prorr) 
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Test vor Heat Acinc or AsuEstos Trxrites (D 1573) 

agreed upon by the purchaser and the 
seller. It is to be understood that tensile 

strength values (Nolte) and tensile 
strength retention values must be 
established un the basis of cloth can- 
structians, as well as grade, and should 
be considered individually. 

91 

Notz,—The determination of actual sirengtx 
values and the decision as ta whether such 

valuea of tensile strength shall be in te:ms of 
pounds break vy the grab metko-d or in. terms of 
the percentage strength retention based on the 

yrab teat beeaka are matters that can bes Le - 

determined ou the basis af the ultimate ure to 

which auch infurmation is to be applied. 
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Tentative Method of Test for 

ASBESTOS CONTENT OF ASBESTOS T EXTILE MATERIALS! 

@ 
ASTM Deslgnation: D 1918 - 62 T 

Issaev, 1962 

This Tentative Method bas heen approved by the sponsoring commitice 
and accepted by the Society in accordance with established procedures, 
for use pending adoption as standard. Suggestions: for revisions should 
be addressed to the Sqciety at 1916 Race St, Dhiladelphin J, Pa. 

Scope 

1. (a} This method covers a procedure 

for delermining the asbestos content of 

untreated chrysotile asbestos textile 
materials which are usually blends of 
asbestos and organic fibers. This method 
is applicable to treated usbestos pextile 
materials only if the treatment can be 
completely removed, prior to testing, 
Ly appropriate metheds, such as boiling 
in water or solvent extraction. 

(4) This test is limited to these asbes- 

tos. textile materials where asbestus is 
the only inorganic fiber present, or 
where any other inorganic fiber, such as 
continuous filament glass yarns used as 
reinforcement, can be removed prior to 

testing. 

(c} Lf carbonates are present in the 
asbestos they shall be determined 
separately, and a corresponding correc- 
tion shall be m de to the loss on ignition 
before the asbestos content is calculated. 

‘ Under the standardization proeedum of the 
Boviety, this method ix under the jurisdiction of 
the ASTM Coimmittee D-13 on Tertils Ma- 
terials, and ia the diseet re: apanallitity of Sub- 
cummitine A-t um Asbestos and ita Tostile 
Product. . 

Summary of Method 

2. (a) If carbonates are not present, a 
5-g sample, dried to constant weight, fs 
heated to 80) to 810 C (1470 ta 1490 F) 
for 1 hr and the loss in weight is deter- 
mined, ‘The weight of the ignited samiple 
divided by 0.86 is the weight of ashestos 
fiber originally present in the sample. 
This weight divided by the original 
sample weight is the asbestos content 
calculated as a percentage. 

(6) If carbonates are present in the 
ashestus, the weight of carbon dioxide 
(CO,) is determined by the Knorr 

alkalimeter. The asbestos content is de- 
termined as described in Paragraph (a), 
but the grams of CO; from a 1-g sample 
as determined in Section 9 must be sul 
tractud fram the factor 0.86 in calcu- 
lating the results, 

Detinilions 

3. (a) Standard Atmosphere for Test- 

_ ing Ashestos Textiles, no--Air touintained 

92 

at a retative humidity of 50 a: 2 per cent 
and at a. lemperatuce of 7G a: 2 F 
(21 xb 1.1 C). : 

(4) For-definitions of other terms uscd 

in this methud, see Detinitions af T eras 

i-8 
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ASDESTOS CONTENT OF ASBESTOS ‘EXTILE MATERIALS (D 1914) 

¢ 

‘Fic. 1——Knorr Alkalimetler:for Detertnination of Carbon Dioxide. 

Porous Plugs 
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©..Soda Asbestox Aosorbent 

Drying Agent 

Fic, 2.—Absonption Tube fur Carban Di 
oxide Determination. 

. Relating to Textile Materials (ASTM 
Designatian: 1) 123), 

{yy 

Significance 

+. The usbestas cantent of ‘ashestos 
textile materiuls is of major significance, 
as this dcierminea the grade af the textile, 
which in turn indicates Lhe approximate 
serviceability termperature for such ma- 

terials. 

Apparatua 

5. (a) Knorr Alkalimeter, as described 

ia the Appendis and shewa in Fips. t 
and 2 fur determining carhonates. 

(6) Oven, capable of being tell at a 
temperature fetween S00 to 810 C 
(1407 to 1490 F), : 

Test Specimins 

6. Vie aumber of test specimens 
shall Le as speciiied in the applicable 
ASTM. Specinestion for the oiaterial 
being trstul, Tf the ashestas textile 
material has been teinforced with 

contiuaus iunent glass yarns, the 
insertion shall be remuved belore making 
the determination. 

Conditioning 

7. Bring all teat specimens lo moisture 
equilicium ior resting in the standard 
atmosphere fur testing asbestos lextiles, 

ore | 
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we teat ecee Qe we ay 

weighed to the nearest O.001 g, to the’ 
distillution flask. Wash down any ad- 

hering particles on the inside neck of the 
flask with distilled water. Add enough — 

Procedure far Preliminary Test for 
Curbonates in Asbestos 
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8. (a) Determine if heat decomposable 
carbonates are present in the asbestos t. 
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by running dhe qualitative test described 
in Paragraph (8). - 

(a) Place an approaimately 0.5-g¢ sam- 
ple in a test tube (a 30 by 150-mm size is 
convenient) and wet well with 10 mi of 
distilled water by stirring and tamping | 
with a glass rud, so iat no air bubbles 
are visible in the wet sample. Add 5 mi 
of concentrated hydrochloric acid (FCI, 

sp gr 1.19) and again stir and tamp 

distilled water to the flask so that when 
the apparatus is reconnected the tip af 
the dropping funnel will be submerged 
shout § to 10 mm. Place 50 ml of LCI 
(1:1) in the dropping funnel and replace 
the guard gas-absurption tube at the 
tap of the funnel. Start the flow of water 
in the condenser and upen all the stop- 
cacks, excep! the one oa the dropping 
funnel. Turn on the aspirator for medium 
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suction, Adjust the stepcock on the 
dropping funnel so that the suction will 
draw the acid slowly into the flask. When 
all the acid is in the dusk, fully open the 
funnel stopcock and pull air through the 
system at the rate of two ar three bubbles" 

per second. After the reaction in the 
flask has subsided, heat the contents 
gently to bailing. When steam starts Lo! 
condense in the condenser, turn all the 
heat. Continue to draw air through 

the apparatus for 30 min, Keweigh the 
absorption tube G ag before. The gain 
in. weight represents the CO: in the, 

gently with a glass rod, taking care not’ 
to introduce any air bubbles. Warm 
slightly. The formation uf gas bubbles 
on the surface uf the submerged asbestos 
sumple ig a pusitive indication that 
carbonates are present, in which case 
the ameuunt ef CO, liberated by the 
carbonates must be determined by the 

metfud given in Section 9. If carbonates 
ure not present, fallow the procedure 

described in Section 10. 

=
 

: 
! Procedure for CO, Liberated by Carbon- 

i ates in Asbestus ; 

i 
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! 
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‘ Pate G, (2) Check the Knorr alkalimeter sample. Record as Cy. . 

be. (Fig. 1) to ensure freedom from leaks. (c) Calculate the weight uf CQ: as 
AR! aAfpirate a current oi air through the follows: 
ga systein at the rite af about two Lubbles q 
pa a: per minute fora period of 10 min. Stop a= = 

w
t
 

the air current and remove the absorp- 
tiun tubes. Place the ehsacprion tube G S

a
u
 

a
e
 

where: 

M
h
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el
 

a in the balance cause and alluw it to stand Cy = grams of CQ; from the l-g sample, 
3 for severul minutes. When ready for Cy = grams gain in weight of the 

; wie. weighing, open the stopcocks momen- absorption tube G, and 

' Pate tarily and clusc. Weigh and repeat the 3) = grams af sample used. 

, Pa abeve procedure. The second weight (d) Repeat the procedure on another 
eet 

c
n
 

e
a
t
 a
t
 

should agree with the first to within 

0.005 y. UW it dors not, repeat this 
Process until the two successive weigh- 

inys agree. When a constant weight is 

reacuedl, replace the absorption tube 
in (he gas train. 

(5) ‘Sransfer about } g of the saraple, 

1-y portion of the sample and calrulate 
the average value of Cy. The weight al 

the absorption tube G after the first 
determination may he used as the 

Starling point for the second determina- 

‘than without repeating the initial process 
ul obtaining constant weight. 

; I 
Doha 7 

! ra. ‘ , 
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Procedure for Asbestos Content by 
Weight Loss . 

10. (ec) Weigh two specimens, not 
Jess than 5 g, each representative of each 
lot or unit sumpled. Place the specimens 
in crucilles which have been previously 
Jreated to 80010 810 C (1470 to 14190 F) 
for 1 hr, cocled in a desiccator and 
weighed to the nearest 0.001 g. Dry the 
specimens to constant weight at 105 to 
310 © (220 to 230 F)-and record the 
weight to the nearest 0.001 g. Subtract 
the weight of the crucible to obtain the 
coven-dry weight of the specimen. 

(6) Place the crucibles containing the 
specimens in the oven and heat for not 
less than 1 hr at BOO to 810 C (1470 to ° 
1490 F). Remove the specimens from 
the furnace, and cool in a desiccator to 

room temperature, Weigh and subtract 
the weight of the crucible to obtain the 

. weight of the ignited asbestos. Record as 
a. 

Calculations 

1i. (a) When carbonates are not 

present, calculate the asbestos content 
as folluws: | 

a 
0.86 

bestus, per ceat = —————-——— 
Asbestes, per cen weight of sample 

where: 
A = weight of the sample after igni- 

tion, and 

0.86 -= water of crystallization factor.’ 

Note tif the ashestus content a4 de- 
termined by the ignition method is lower than 
expected, the procedure deserted in Section 9 
fur determining the amount of CU, liberated 
Ly cackonates in asbestos may he fulluwed 

even if the preliusinary teat for carbonates Is 
negative, and i COs is present the neceaary 
corrections shall be made. 

(b) When carbonates are present, 
calculate the asbestos content as follows: 

a 

6.86 — Cy 
Asbestos, per cent = 86 = Gr 

: weight of sample 
. 

where: Lo, 
C, = grams of CO, from the 1!-g sample 

as determined in Section 9. 
(ce) To calculate the total’ inorganic 

content of asbestos textije materials 
containing continuous filament glass 
yarns, which were removed ,-rior to test, 
add the weight af the ghiss varn re- 
moved from the sample ty the numerator 
and denominator of the equatiun given 
in Paragraph (a) or (2). 

Naty 2.--Where a textile contains ashestos 
aral other inorganic fiber, it may Le agreed 
between the manufacturer aad the purcluser 
that the grade of the textile may be considered 

as the tatal amount of inergani. Gber piesent . 
in the textile, ut in all cases the aal-cstus 
cuntent shall exceed the amount. of other in- 
organic fiber present, 

. Report 

12. Report the average asbestos con- 

tent of all specimens tested. 

Tha Iactor 0.86 ix Laked upot a tieasused 
average of it per cent water of erynatullization in 
chryrotde asbestos. The asbestua content will be 
in vrrarto the extent that the wemght Ins of she 
nslestos deilera frets the Td yer ceit average, 
When Ube asl: alas contaitaa carbunates which 
decummpere on heating, the woscht Deena fronts the 
deeomposiaan of the earcbunates will be casa 

ised with the weight bess froin the ignition of 
the cotton, acd ao eterssive cuttin content will 
Le indicated. Tia taas teaudt in uu ersseneuus 
rlassification of the tuaternd tu a lower yrade 

NOTE: ASTM Specifications aud Methods of Test are subject tu cue 

tinual resisian. Consult the Sesiviy’s current “ASTM Standards on 

Tostile Materials” fur possible changes in this spevitication. 

ee} 
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Aspestos Content or Asaxstos TexTiLe MaTrRiars (D 1918} 

APPENDIX 

Description oF APPARATUS 

Al. Knorr Alkolimeter, consisting of the 
following parts connected as shown in Fig. I: 

(2) Gar ‘Washing Bale, A, containing cun- 

zenlratad 17,50, which serves hoth to inclivate 
the rate of yas fluw arid to prevent ay water 
yopor entering the systeni from the atmosphere, 

{B) Drying Tube or Cylinder, B, filled two- 

thirds full of soda-asbestos absorbent (Ascarite) 

aod one-third full of a drying agent to remove 

all CO fuuas the air. . 
(¢} Knorr Aikalimeles Unit, C, whith consists 

of a dropping funnel, s distillztisn flask, and a 
condenser fitted with standard-lapes joint. ta 

furm a unit astembly. . 
(if) Gas Wousting Bottle, D, containing a 

solution of $10 1) yer cent by weight of ApsSOy 

jn concentrated 11:50,. This serves to abserb 

any water vapor that escapes from the condenser 
and to remove any HCI from the evolved gases. 

(e} Drying Tube, E, containing CuSO, to ab- 
such any EGS generated by the absorption uf HCI. 

U) Drying Tube; F, fled with o suitable 
drying agent to elect complete drying. 

(g) -Absor plion Tube, G, lled two-thirds full 
of sola-asbestos absorbent (Ascarite) and one | 
third full of a drying agent, to absorb the CO;. 

(A) Absorplion Tube, 17, filled with a drying 
agent and suda-asheftes absorbent (Accarile) in 

the reverse direction to prevent CU, {rum enter. 
ing the system. 7. 

{i} Trap, [, to prevent back flow of wate 
frocsa the aspirator. , 

(Cf) Valve or Pinched Tubing, J, to control 
the rate of air flow pulled through the system‘ 
by the aspirator. 

Mak 
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A Clossary of Asbestos Textile Terms 

Annasion Resistanck—The degree to which a fabric is able to withstand 1 
surface wear and rubbing. oo 

Assestos, Cunysotine—A hydrated silicate of maynesiuun, 

Hiugxaic--The combining of asbestos fibers of dillgrent types, grades or 

staple Iength prior to spinning in order to produce a desired and 

uniform end result. ro 

Baaw—A narcow textile band formed by plaiting together several strands 
ot usbestos yarn. ; vf 

Catexonunc—A finishiag process fur fabeies which produces a flat, shiny, 
smooth surface, It is ahtained by passing the cloth theougli hollow 
heated calender rolls: ; 

Canntsc—A process af opening and cleaning textile fibers which separates 

them fram each other, bays chem para’ tel, makes them inte a thin welt 

aod condenses them inte a continuous, antwisted strand of fibers 

called jt “sliver.” ‘This process removes most of the iinpurities. 

Chotn, Dowsue~A fabric produced hy weaving Ove claths, aie abave 

the other, on the same loom.and binding them lowethier by binder 
yarns during the weaving operation, : 

Cuova, Lasrime—Lithe used term to designate narrow fabrics ar tapes. 

Cro, Masrarnie~ \ woven falisie of inetallie Qwire-insertid) ashestes 

yar, 

Chor, Pt “AIXMA woven fabric of plain (non-metallic) asbestas yarn. 

Choru, Tratio~Ashestos cluth impregnated or couled with an ormanic et 
Pee or inorganic compound. 

Cos., P. ATLA conical-shaped care fora yaru packing 4°, 

m
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Cane, Hnaiwicn—The pruduct formed hy raiding a jacket over a cure ol 
yatus or other braids. . : 

, ; g 

Conn, Tweet The product farmed by tightly tvistiny together two ur ae 
more plied yarns, iat 

Coust ur Cooia-The number of yarns (or threads) per inch. i 

Ger Asnestos=Unit of yarn measurement used in the asbestos yarit ii 
anmbering system. It is the uiuber af 100 yard lengths per pound. 
For siughe yarus, the wumber of yards per pound is ubtained by” 1 
nniplyinac the cut aauuber dy 100, Por plied yarus, the number uf ‘. 

97 . : ; 
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GLOSSARY—Cont'd 

yards per pound is obtained by multiplying. the cut nuinber by’ 100 
and then dividing by the number of plies, The latter value is then 
reduced slightly for twist contraction by multiplying by a twist 
contraction factor to give the yards per pound in the plied yarns. 

Exp—An individual warp yarn. 

Fannic Count—The number of warp ends and filling picks per inch in 

a woven fabric; also called texture, thread count. pick count. 

Famuc, Surt—A narrow material or tape, without selvage, cut from a 

wide piece of woven fabric. 

Fut, Asnestos Daven—A woven multiple layer fabric serving as a con- 

veyor belting which carries the moisture-laden paper through the 
dryer section of a papermaking machine. 

Frat, Nox-wovex—An asbestos product in sheet formation produced hy 

carding or other fiber orienting process. 

Finen, Canpen—Ashestos fiber which has been finely divided by carding. 

Finament—The single individual fiber of indefinite length, spch as fila- 
ment rayon, nylon, polyester, ete. . 

FPininc—See Wert, 

Caren or Gace—The thickness of 3 woven fabric, 

Gaan Tusy-Testing of fabries for strength by a controlled method in 
which the test is made on a.machine, the important features of which 

are two metal jaws thot grip and pull the fabric uniil it is ruptored, 

Ifauuxceoxe Twn.’ hroken twill weave giving a zigzag effect pro- 
dacrd by altemating the direction of the twill 

Lar—A carded assemblage of asbestos fibers in rall form. 

Pick—,4n individual fling yarn, 

Puan Wrave—The imast-common of the bandamental weaves, Bach 

filling yarn passes successively over and under each warp yarn, 
allernaling cach row. : 

Roer, BrawenThe product formed fw braiding brie ar more jackets over 3 K 
a core of asbestos répe or wick, by braiding asbestos yarn braid’ 

Haver braid, ar by plaiting ashustos yarn into squire cross-section, 

Rory, Twisiep—The product formed by lightly twisting logether two or 

more strands of asbestos wick. , 
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GLOSSARY. Cont af . 

- Rovinc, Prais—An‘ assemblage of -‘ashestos or ashestos and other fhers 

condensed int a strand with no twist as delivered fram an ashestos 

carding process, ; oo. . 

Rovine, Resroncen--As ashestos roving inte which a core varn other 

’ than asbestos has been inserted te inerease the raving strength, 

SeLvacre on Seivencr—Special 1 varns woven on the extrome outside * ‘oddue i 

' af a waven fabric for the purpose of reinforcement, 

Suven, Asupstos—A joose, hulky, repe-tike form, without twist, delivered” : 

from a carding process; produced in varios weights per vard. ” 

~ Srinxine—Process of drawing and, twisting fibers lagetber to produce . 
thread or yarn, ‘ ‘ 

Srarie—Term deseribing the avernee length of any Aber, 
t 

Tare, MeraciiceA nirraw woven fabriv of inetallic (wire-ineerted) v. 

. with selvage edges. 

Tare, Praw—A narrow woven fabric of plain (nen-metallie) carn with 
selvage edges. 

‘ Thntap—A treated yarn having high: tensile, uniformity ancl sooth finish. 

Tene, Parra - Api tper evlinder used asa core fora varn package, , 

Femxc—Wave n. knitted ordbraidedd fabrics of ev lindrica! fore, 

Twra—The second basic weave. [6 has a distinet: diagenial Tine de ter 

e Warp yarns passing over one or more filling varns, then amder two CO 

or moresor vice vera. i 
. 1 . 

Twist—The nunber of times one ineh of varn is twisted. i 

Twist, “S"—A yarn or cord Twist, “Z7"~A varn ar rand [3 f 
has “8” Qvist if the spirals has “27 twist Hf the spirals ‘FOG vo 

conform in the direction of conform inthe direetion af 4 th 

slape to the center section slope to the center section of i : 

the fetter “4°. of the letter “s". 

Wane~The vara runaing lengthwise ina woven fabric. 

Wasvixc=Process of forming a fabric ona jaan by interlacing. the warp 
and filling threads with each other. The findamental weaves are 
‘plain, twill and satin, AML ather weaves, neo matter how: intricate. 

; employ one of these hasic weaves in their composition, . 

99 
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GLUSSARY—Conr'd 

Weet—The yarn running et usswise in a'woven fabric, or at right angles 

to the warp threads, Weft is the present English name, Very old term- 
was “wool.” American term is “filling” (or yarn that fills in), 

| Wicx—A soft pliable ashestos textile product formed by loosely twisting 
several strands of raving or slubhing. 

Yars—The product of spinning. Asbestos yarns are continuous strands af 
spun fibers which are cleaned, drawn and made inlo yarn hy R 
visting operation on a spinning frame. 

Yann, Bixpen—A warp thread in multiple ply cloths which binds several 
pieces of cloth together. 

Yans, Canten—A fwisted product of multiple ends of plied yarn. 

Yann, Cone—A reinforeed ashestos yarn in which the reinforcing medium 

is centered in and covered hy the outer material, 

Yan, Connxrnine on Sguantc—Those yarns used in braiding to form the 

corners for square Lraids. 

Yan, Gane Srun--Two or more strands (plain or reinforced) of asbestu: 
i) 

rovings cotnbined in a spinning operation. , 

Yanx, Kxorirss—A continuous length of yarn made from two or mare 

picces joined tuyether by splicing or a suitable adhesive, 

Yarx, Meraniic-One of more ends of single ashestos yarn twisted to 

gether with one or more strands of fine wire. ‘ 

Yann, PLaix—Yarn, either single or plied, which consists of ashestos fibe 
or asbestos and other fihers. ; 

Yans. Moen-A yarn product produced hy twisting together twa or mor 

ends of single asbestos varns, . 

Yanx, Rerxvoncep—Yarn, either single or plied, with an insert of yar 

other than asbestos to give the product higher tensile strength; some 

times referred to as inserted vara, 

Yann, Sivere—A single roving, twisted to give it tensile strength, 

Yanw, Srzep—See Yann, Tauaten, 

Yaun, Sturren~An extra yarn nsed fo gite aveight or hitlk to a aasalti-liay t 

fabric. Yarn can be either wary or filling and lies between the frre 

and back of the fabric and does nut intenvenve with the fabric. 

Yann, Treat p—A yarn coated or impregnated with compounds to’ Ir 

the fibers, increase Wwasile ‘strength, or finpart other properties. 

100° 

ATI-000232_0108 

Asbestos Textile Institute document ATI-232: Handbook of Asbestos Textiles, Third Edition, Asbestos Textile Insti…
ACL Doc 21237 · Page 108 of 110

Published by AsbestosClaims.Law

asbestosclaims.law/library/21237/108

https://asbestosclaims.law/library/21237/108


 Actinolite, 7 : 
Air conductors, flesilile, 44 
Amosite, 4 

teatile grades, 22 
Anthephy tlie, 7 
Appliance leads, sleeving for. 52 

‘ Asbestos 
chentical comipositian | al, 7 

derivation of ward, 1 
early ners at, } 

effect af temperature on weight, 10 
tnajer properties al, 2 
table of chemical and mineralogical 

properties, 9 
talilee af phys sical properties, 8 

varieties af, 2 

Ashestus levtiles 

elevated temperabire se rv iveability of, 

' ; 34 

: urades, 34 
prenessirng of, 24.28 

bleselisw, 25 

healing, 24 . ‘ 
_ tarda, 25 
felts, 24 
fiber prepacution, 24 
furming, 200° | 
uspecton and quality: control, 24 
haji, a 

sping, 2 

tu iste, x 

; weaving, SO 

. ' tadiatiun stability of, 341 

* ASTM Spevilications, 40-96 

asbestos chath, 742-72 
asbestos content af asbestos 

uasteriads, 2-H 
ashesios Lip, 10, 61 

risliestin reas ing, n2.ay 

asbeslon Lagre, TAT 

ashistec tevtiles ase for electrical in- 
ulations MeEey Meee, THRO 

ashestos tubtdir deeviag, 44 
. ashestay yarns, (5-4) 

heat aziog of aalseesten testiles, 45-91 
wiageete faitig of wsbestuy awed for 

electaral purpae, 41-57 

textile 

Veeltseutt, cersivees or, 42.49 

Nankets, fire- Smothering, 42 
Herilers sexpreatesceete cheese, packing, 55 

Brake lining, 45, 49 

' ne INDEX = : 
Cables, sleeving for, 52; 

wrapping far, 4é 
Chivsatile 
ebbing of, 19 
conibsustion ans sis af, 11 
etuale fibers, 1) * 
diameter comp. with other fibers, TL 
elect of heat on tensile strong si hl 
ptading al, 19 
ruifled fibers, 16 
anilling eperation, 1 
pnning al 15 
orivin al, 3 
pruperties of, 3 Sale 

DEUCES of, o 

surface area comp. wath uther filsers, 10 

tensile stremeth comp. with ather lil rs, 

th) 

textile erades, an . 

Cloth, eloectie, 42.4 
abnninized. 43. 
nietalhe (wire-inserted 42, 13 
plain, Caen talliel, 12 
resinated, 193 

ables shawing @rades aad constom tion || 

uf typical claths, 46, 47 
textures. 2 
teesaterdd, 2.4 

weaves, £2 

tahuithine, ashestus, fl, #4 

Clutch davings, 19, 419 
Card, ashestas, 40, U1 

Vesiched, AN 
stte Lelliee were “inert 
plas, Caon-oet allie), 
taste af weights and festoces, 4 
tested, -to . : my 

Card, flare siunal, 40 : 

Corneated cooling, sealing, 54 
Chon selohie, fi . . : : 

textile erates, 21 : 

ei
s 

Crsctaiss, industria 43 

Clartains, bedis, ina gehass jas astry, A2 

Clurbuns, salt ty, fur theaters und auch. 
torissas, -A2 ‘ : 

Draperies, flameprouf, 42 7 

Diver felts, asbestos, 13 
Dots, heating and 
Dust bags, 42, 33 

ventiluting, 42° 
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JINDEX—Cont’d 

Felts, non-woven asbestus, ST 

resinuted, 31, 57 
Fiber, carded ashestes, 58 
Filling, expansion joint, 56 

. Filter media, 54 
Firewall seals, 43 
Friction materials, 43, 49 

Furnace doors, sealing, 54,55 
Fuenace hoods, industrial, 42 

Gas generator duurs, sealing, 55 
Gaskets, 40, 43, 49, 55 

Insulation 
Loder, jacket for, 42 
bus bar, 53 , 
cable, 30, 18, 52, 57 , 
diesel eahaust fine, 55 

fixture wire, 34 
ylass hauclling tools, 40 
Verater vord, 34, 36 . 

heating cleuneats, 36 
inotar winding, 43 
pipe, jacket fur, 2 
resistance wire, 10, 41 

runing board covers, 42 

Lap, ashestos, 34, 35 
Laundry fa work ironers, cavers for, 42 

Mapnetic Rating, 78-50 
method af test for, 41-57 

Map lisle cavers, fasketing: fur, 55 

Missile cumponcuts, 43,59 

Noise quieting, 42 

Nurlear veactors, shields for, 42 

Ovens, industrial, sealing, 54 

Packings, (1,44 
canerteacy, Sl 
wrnuve, 55 . 
high tesaperature, 54, 55 
sleans and hut water valve, 54 
stalling bux, 35 
valve stem, 1U 

Pads, sttess-relieving, in welding opera- 
tiues, §S . 

Pincers, glassware, covering for, 52 

Maglica, reinfurcement fur, 57 

Quebee Standard Screen Test, 19 

Hutarts, caulking of, 5-4 

Racket components, 92, 43, 57 
Rope, ashestus, 55, 58 

braided, 55 

table of weights and foutages, 56 
twisted, 95 ; 

Hoving, Asbestos, 36, 37 
plain, 36 sO 
reinforced ‘(core or inserted), 36 
table of cut numbers with nosainal: yds.. 

- per Ib, anid permissible variatinas, 63 

Sleeving, tubule, see Tubing, asbestos 
Steam hose, braided wall far, 40 

Tape, ashestos, 48-51 
metallic (wire-inserted), 49; table of - 

thicknesses, widths, footages, 50 
plain, (non-metallic), 44; table of 

thicknesses, widths, fualiages, 51 
treated, 48 : ; 

Thermacuuples, covering fur lead wires 
of, 32 ; 

Thread, asbestos, 4] . 
usetallie ( wire-iierted ), 41 
plain, (uun-ingtallie), 11 

‘Tongs, glassware, covering fur, 52 
Tremalite, 7 

Tuling, ushestus, 52, 59 
hiatded, 52 
treated, 52 

woven, 52, 53 

Wall covering, llameproul, 13 

Welding boaths, shields for, 42 

Wick, astiestus, 34 

Soe wipiiy pads, 58; wick, 54 

Yarn, ashistus, 36, 3U ‘ 

inetulhe (wire inserted), 48, 39 
pelsicn, (sostentiota tlic), 3H ‘ 
plied, Bit) 
reuforceadl, OY 
sede, IO . ; 

tebl: af cut umubers of plain. singh: 
yarts wath suminal yds. per. lb. and 
permissible variatious, 6G. 

leeatead, 39 
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