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T iiE ASBESTOS TEXTILE INSITTUTE Is a non-profit ‘organi '
facturcrs of asbestos testile products and producers of ashci_tas;fﬂbgf':s,_,mx
Oue of its primary aims is the developinent, through o continuous n:ﬁ'f%,
gram of research and practical testing, of improved quality standar iﬁg,-ggg :
the various products made by its members. 1t also serves a3 a clearingihyerty
house for the dissemination of useful information relating to gsb iy
textiles and their applicativns. ' Ll Thha e A

hoped will

This  Iundbook contains data which it is

)

and their udaptability to numerous industrial requirements. The Institute e

is indebled to the Quelice Asbestos Mind 3

technical assistance in the preparation of tables and text; it is also grateful ._.-:“'-‘;‘,
to the American Society for Testing and Materinls for permission 1o ‘..
reproduce the specifications and test methods for asbestos tzxtiles. g X
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Herbert E. Sunbury, Exeeutive Secretary
P.0. Box 210 '
Pompton Lakes, New Jersey 07442
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INTRODUCTION

Lecexo tells us that the Emperor Charlemagne delighted o mystify
his dinner guests by throwing an asbestos tablecloth ints a roaring fire
and then removing it, unharmed, from the fames. .

Thus was demonstrsted, more than eleven hundred vears agy, one of the
: outstanding characteristivs of testiles made from the fibers of that re-

markable mineral; asbestos.

Tuoday, the products which come from the' eards, spinning frames and

looms of ashestos testile manufacturers constitute w virtually indis-

pensable part of vur muadern industrial ceonony, |

e

In the elevtrical industry, for example, ashestos testiles meet the special
requirements of an efficient insutation {or wires and cables. As such, they
are widely wed in ranges, refrigerators and other bome appliances, as
well as i incusteial furnaces, ovens, welding machines, mntors and
transformers. Thev are a basie compasent of mechanieal packings and
gaskets, They assare the stamina aund heat resistanee so essential in antu-
motive and fudustrial Yiction materials, geans, buglings, bearings and
other vital mechanival parts, o

rss

SRS AT A o S ey s
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S e

Iopregoated with resing and cermnics, asbestos textiles iuerense the y
-y - L}
strength and ducability of numerous products. In one of their newer ap- .

plivations in this fonn, they serve as thermal insalution in the nose cones,
fins, combustion chambers and ather areas of missiles and rockets where
temperatures in excess of 5000° I are encountered. ™

¥

Ashestos Lestiles are also found in snch widely disersified uses as safety
clothing, fire-smothering blanbets, eonveyor belts, filer cloths, Breproof
. curtains and deaperies, and as thennal insulation for exhaust pipes.

i,
Batesnd

Rt
PR

%

. In fact, these is searcely a major industry ar activity that dues ot benefit
in some wuy from the use of ashestus teatiles. They have rabed safety
standards, improved product performaee, lowered costs itnd eontributed
other important advantages in swnerous fields—and theie range of use-
fulnuss is ever-increasing,. ' ' '

LR

vii
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Scrpenting rock i), LEIns of chryutile o rgs fibers
as they appear before sepuratiym :

The Minerq] Asbestos -

",
Pty [
SY AR AR,
vg‘?‘,gmﬁr#‘ %5,
na

e

Asnistos is the name given to g group of fibrous minerals that gceur
in ditlierent forins in Muny countries lhmnghuut the world, T word s

derived frm the ancieng Creck Limgvage aad e first vevorded Use Wiy
-

by the Romay Waturalisg, I’h'u.\' thee Elder, iy thy- first coentnry A,

an even earlier date,

D.,

;xlllmugh ashestos itsplf was known ty the CGrevka and used by them o

Early in the first century, the Greelk Leographer Stealig referred 1 5 stone
" from southery Crevee thy was cirded and woven intg h.mdkvrchiv!’s.
"K.'lrysm.s' lithos,” the Creeks culled it, Naming it after ghy city where i

was found, Tl Romans hag also dvvvlupud uses fur Uy Ui sloge

fur

it is knowy that 1ley wove it intg l:unp wicks ] crunation cloth for

wrapping their dend, Aned it Lamouy Venetia traveler Marey Poly, hone

[rom wandering in Siberia in the thirteeml ventury, Brought ywews of a

“Tossil substanee” which, “\vlwn"\m'\‘(-uimu cloth e throwen ingy the fire,

remGing incumbustible,” He, too, had becume acyuainted wig ashestog,

These carly ey were of minge sitnificance, however, itwas not uytj)
the advent of the steam engiue, with iy need for imsulation wng p:lcking
that ashestog readly bewgan g ASSILE Cummergy, ) mportanee, The pine.

teenth CERtury saw the discovere of bom.. 1

i iti Textile Institut...
i d Edition, Asbestos
document ATI-232: Handbook of Asbestos Textiles, Thir
i itute docu :
Asbestos Textile Insti
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:\fncn and tod.n' ashestos is one of modcm man's most important raw

niaterials, \s a component in an unconnted number of Lsscntml produets, -
it is virtually indispensabile to us in our cveryday ln.mg

MAJOR PROPERTIES - ' .
The commercial value of asbestos depends largely on two physieal char--
acteristics — its incombustibility and its unicue fibrous structure. The Latter
permits it to be separated into flunents or fibers, many of which possess
high tensile strength and nonsual llL\xhxhlv and are ld.xpt.lhlv; to numer-
uus uses. Some types of asbiestos can be spun into yarn and woven into

clotl and are thus the basic riw nu werials from which qslu.atos luxulc> are
made. '

Other valuable properties of ashestos are ils resistance to heat, moisture
and corrosion. However, these propertics, like some of those already men-
tiomed, are found to vary considendhly with the dillerent types of ashestos
.uul 10 o desser extent, betwern diftere -ut specimens of the same mineral. '

Tables Band C, pages § and Y, provide an mlurl.stmb comparisun of the . *
prapertivs of several varictics of asbestos. ‘

b VARIETIES OF ASBESTOS - ; "
i );3 Same thirty or more winerals of fibrous erystalline structure comprise the
T ﬁ'-‘i ashestilorm group but nnl\ six have veonomie significance. These are, in
l‘ g ' ﬁ;{fti order ol iportance, chrvwlllc erocidolite, amosite, .mllmph\lhlv tre.no-
S %l fite anged actinolite, (hr)-sunlu is a fibrous fnrm of serpentine the uther
”.‘}i five ure .nulxlulmlc-\ -

Bevause it is superior Lo ofher topes of ashestos for testile pruccxsiug, as _ .
well as for industrial purposes generally, chrysatile accounts Tor alout 95 ‘
per cent of the totad world production of watural mineral fibers?

oS3 Xat ¥

HFTeTY:
Sy

by

i Chrysatile  ashestos

%f fibers  after separation '
}‘ from the wmother rock. -

;t The fibers have Deen \
x' pulled apart to diselose

, their fine silhy nature .

12

&

$

.

o
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CHRYSOTILE
C hrysuhle is a hydrated m'\(,ncsmm silicate having an empirical formuls
which, in the past, hus often been expressed as INpQ.2Si0,.211.0, How.
even, recent studies of the structure of chrysotile show that all the water
in llu: t.umpuulmn exists us hydroxyl (Oll ) ions. Thus, the empirical
furmula is perhaps more correetly expressed as Mgy [(OH}),5i20;] vr a
multiple thereol 1o 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 m]u.lv.d into the ::.lrths
erust. A prerequisite o the formation of asbestos was the hydrothermal
alteration or ruck metamorphisin of the erystalline “ultrabasic rocks to
anorphous . serpentine. Equally important in the asbestos formation
process were the strue tural deformations which produced wide scale frac--
turing within the solid serpentine muss, permitting the entry .md circu-
lxlmu of siliceous solutions.
A wunber of Ly potheses have been advanced Lo explain the actoal manuer
of ashestos formution, The most aceeptable of these is that the siliceous
solutions eutered the [ractores within the serpentine wass ander conds-
lions ol hwh Ivmpvr wure and pressure. Over a e ind of time m.wnusmlu
silicale was dissolved from the adjucent rock. (-r.ndu.x"\' Loth llu: e
perature and pressure moderaled such that the solutions hecame supu-
' suturated with m: agmesiun silicate and erystallization tak place in the
furm ot fibrous asbestos, The asbestos filers grew in a direetion nonaal
fo the Tracture and the iron released durm-' the proceis was (lvlumlul : .
FUSTIN Wuclllc :
Nature has exercised some vardety in the formation of chrysotile, as is
apparent by the Laet it “impurities” in the cryatal structure are tae
rode, nol the exeeption, Au example iy the preseuce of atoms of irou re-

placing magnesinm iy the erystal lattice, Such replacement is quite vari-
able, Gther clements are abso present. These inclinde traces of ealeinn, S
alurivcan and sther eloments in amounts so suadl that they are, dlisclosed ,
only by apectrographic amabyses, Magnetite and, 1o a lewser extent, chro- ,':

mite are found Irequenty l\ ing between the serpentine wind the vein of
cheysotile and vunseyuently s all pieves may b found in fiberized chryso.
tile, But despite these variations, Lhr)suulv is generally more umfnrm in
uatdity than other tvpes ol ashestos,

Propertics: The propertivs of chrysotile fibers which particuludy adapt
them to the manufactard of .xslwslus textides are e ugth, slrLu"th tough-
ness, Hexibility or ph.xlnhty and a mininuun of m.x!.,nvln: ur uuuluunu

! '\».hu(us = A Materialy Survey, U8, Dept. of che lnurmr Bun...u of Mines, 1034,

3
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particles, Chrysotile fibers are the most Hesible ol any asbestos fibers. Their
tensile -.lwn-'lh is high aud individual vahes of more than SOLO00 i
hive heen e cordend, Tow ever, the messureed tensile strengths of a series of
fiber bundles tend Lo show variations as & fumlmu ol h-n"ll\. \llhmwh
rate speciuens ol chrysotile hay v been Tound up to several inches in
le n-rth commercial Gher ranges “downwaird from lhn'v-qurh rs ol an
inch. In « coneral, onlv the Inu-'vs! availuble fibers are uaed in the process-

Cing of toxtiles. See ~Teatile G rades,” page "()

Resistance to Heat: Chrysotile rates high amony the .hl)l‘\ll)\ nunvx.nh
in resistance to «h-slnuuuu by heat. Under continnons and long expo-
sures, there is loss of a small p.ul ol the structaral water in the Liber at
730 Foand at 110 F mast of the structural water s lost, Fusion oceurs
at 27707 F. However, under transient conditions and  those shuort of
vquilifirium, chrvsotile will retain fis structure over @ mueh higher tem-
purature range, Practival examples of this ave Towsd in muncerous high

- temperature applications where the fibers, o combimtion with other
miaterials, suceessfully withstand exposure tu temperatores as high as

G6000° I,

Recenit studies of chrysotile asbestos by means of the eleetron microseope

aned s adsorption and desorption isotherms show that the libers are

“tubidar in structure but with the fiber pores generadly filledd or Dlocked |

with an amorphous material of the same chemical. mmpuulmu. The strue-
ture of the Gber consists of Jayers of silica and magnesinm hy dm\xdc with

“the hydrosy] on the exterior surface. This aceounts lor the mmlm- hydrous

charac teristics exhibited by clrysotile.

Spinnability: The Letter grades of chrysotile are noted for their extreme
fineness or silkiness which, lubclhc with their exceptional Hexibility aad
Ligh tensile strength, results m superior spiunahility, Chrysotile way he
subidivided fndo altiante beils so fine that they are rew oahed vnly w ith an
clevtron micrincope. The diameters of these minnte fibrils appear ta
be in the tugge of 2007 to 4004 (1A =20.0000000038 in.). This is many
tines sialler than the diameters of viber commercial fibers, See Table G,

page 1L '

The crude ¢ hr)«;milc from dillerent loc alities is, however, variable in yicld-
ing to the fiberizing prucess, the types which are eausily I‘hcn/ud bcmg, in
general the finest, strongest and sitkiest fibers.

Fibers from dillerent sources have distinetive, characteristie “working”
properties. Chrysotile may i solt and unctious te the-toneh, or it may be
somewhit harsh, Harsliness, which generally is .u.cmnp.uuul by a lack of
optimum pliability, resists fiberizing and requires more time in processing,

N
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Chrysoiile  asbestos
fibers as seen wmder
the electron micro-
wope  at approyi-
mately 40,000 maz-
nifications. Their
“tubular structure s
apparent  frn the
lizht  lines  running
down the center of
“wmest of the indicid-
ual fibers

4

When harshness is aceompaniced by britteness the fiber may he unsnitable
~Mor textile processing. These objectivnable properties m;]_v he found in

chrysutile derived Trom hoth igneons wind sedimentiry Tormations—in -

sive serpentine or in tabular bodies ol serpentinized dolosite, They are '

not pecenliar to either, Bot in the chrysotile of Arivoua there are 4]:-;:n-i~.~. a

of harshuess, inchwding “seni-harsh.” Sensi-harsh chirysotile 1equires o

special tevlurique ta mahe it switable Jor testile use

The kuowledue of these things that may impaie the gquadity of clirvsotde
) ) 1 | ) )

is a put Lol e hnow-how gained throngh eaperience soud prssesaed byt

personnel of the producing orvanizations in the ashestin weatile industry,

Sources: Chrysotile, wost mupoctiant of the wbural miteral fibers, is for. o
tnately also the mast abudant of those having, conunereial value, 1y '
acenrs iomany conntries bat Canadisn aod African depasits arer the major

sources of the liber that support the American ashestos textile industry,

. . 1

In Canada, Quebee has lony been the principal source ol chirysoule, als \

thongh extensive deposits are also mived in Newfoundband and British f‘

Colimnbin, Canadian oulpat smounted o LG G0 shart tons in 19612, o i
tizor portivn of the tlal free world production ol asliestos fiber, Tnils . ! i

]

i

!

§

cronde ruck tarm, Canadian chrysotile nsually has o dark green Juster, but
the fibers appear white when lully opened. For this reason, it is haovn

i the trade as “white asheston” The British Columbia chrysatile, valued
fur its low maguetic frou cndent, is particularly well adapted for use as
vlectrical insulation. ‘ .

. e e— .

2UL S, Depte ol the lx;lv;riur, Buacran ol Mines Minerads Yearbook, 1961

S 4 i
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Other important suppliers of chrysnlilé fiber include Rhodesia, which v
produccd approsimately 133.000 short tons in 18647, and the United .
States, w ith a production ol 101,0027 short tons during the sane year, The

%‘{, ~soft” iron-free variely of Arizoma fiber is p.u'lu.-ul.ul} suitabile for elee-

i ! trical insulation but little has been avaifuble in.recent years.

{J 2 i Chrysotile is ulso puulum-:l in substantial tommages” in NMaly, Swaziland : )
e ‘ “and the Union of South Alrica and in smaller amounts in Cyprus, Japan,

S & Yugoslavia and other countries. Among Comumunist countrics Russia is '
;f ) the leading pruduu r, with an estinated production of 1,300,000 short tons’

b in 19643 ' .

OTIER TYPES OF ASBESTOS
Crocidolite: An amphibole of the hornblende group, erocidolite is the
blue asbestos of commerce. It is a complex silicate of iron, magnesium
and sodiom corresponding  approxinudely to the chemical formula
NagMuFes | (O1)Si;0;, Ja. Its composition, like that of chrysotile is
fuund lo vary. '

Crocidolite is more dilficult to pri)u:ss into a spinnable fiber than chryso.

tife, although some varns and other tewtile products are made of this

fiber. Crocidolite is also used in the form of M, Toving or s dnpusul

fiber as a reinfurcement fur plastics, p.uluul.lr!v where high chemical

resistance 18 required. Bs resistance to heat is Jower than that of chryso-

tile but its tensile strength is generally very high, o masimum of 576,000

psi having been recurded. Thee 1ol nnlmrl.ml advautage of crocidulite .
is its superior resistanee W attack by acids.

The wajor sources of crocidolite are the Cape and Transvaal Provinees
of South Africa, which produced uearly 103,000 shurt tons in 196 1% De-
posits also exist in Australin and Bolivia, Because of its low strength, the
suft sitky Boliviun cmudulm. [ulls just short of bcmg a textile fiber. It has
goud diclectric prupcrtu.s .uul is suitable for [elting.

Aunosite: Also a fihrous .uupluhulc, amosite - Myl L,‘[(O“)SI,O”]..—
is essentially o ferrous silieate in which a proportion of the iron is replaced
Ly magnesimn, The ralio of magnesivm- to jron may vary and minor
n-!)l.wum-ut of the main c.umpungnla by other clements m.xy also veceur.

Py

Amuosite possesses guud tensile .slrcngth el is more rvsasl:mt to heat than
chrysotile or crocidolite, Hs libers are lexible and unusually Tong and al- |
though not well adapted to spinning hecause of their relative harshness,
they aré well suited for the production of nou-woven testile fabries for

R e e a ke, T 1 Y
s

3 ULS, Depte of the Interivr, Burew of Mines Minerals Yeurbook, 1968,

i : ( .6 . . s '
P | .
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reinforcement of plastics and of bonded and unbonded felts nnd batts for
fire prutection applications. Long fiber anwsite is used principally in the
manufacture of thermal insulation.

Deposits loeated in Transvaul Province, Union of South Alrica, provide
the ouly cotnercial source. of amosite fiber. Approximately 77,000 short ‘
tons were produced there in 19643, : ’

Anthophyflite: Essentially a silicate of magnesium and iron, usu'\lly w x(h

a small amount of aluminum, anthophiyllite belungs to the group of orthor.

Liombic amyphiboles. Its chemical furmula may be utpruss;d as (Mg, Fé);
[{O11)8i;04 ]z The fibers of anthopliyllite are usually Lrittle and lack-

ing in tensile strength and are therefore not suitable for textiles.

Tremolite and Actinolite: These munoclinie .uuplubolt.a are least xm-
portant of the commercially used \.mutu.a of ushestos.

Tremolite — Cap My, [ (011)51,0,,3. —is @ caleium- magnesimn silicate
whose fibers are often long and silky but generally too brittle and of in-
adequade tensile strength for use in the {abrication ol textiles. 1t is of

atlue princip: ally for filtuation purposes beemne of its Ireedom from iron
and its resistanee to atlack by acids. Most of the tre molite fiber produced
coes frum deposils locaded in northers laly.

Actinolite — Cag ( Mg Fe), [(OINSi, O 1y - = -imilar in composition ta
tremolite except fur the preseuce of iron whic Lices some of the mug-
nesiuu The fibers are too weak and britthe spinning but have pod
resistiner tu wcids. Its pr.wliv.ll valoe is limilml and production is small

TABLE --(m..\uc.\(. COMPOSITION OF VARIOUS TYPES
TOF ASBESTOS®

Cunvsoriue (ol T TITHIN 19 Amosivh | AxTnornaare] Tresion -
Sildy Ll AWM ’ 49.53%° M-535 Sin 5850 51627 3
MO L] S w353 N Praad BT 0 0s
Fetd o) 00.60% 13.20% LMY 3127, 1.5.5.0%
FedOdy ooo... 0.1.53.1% 17.20%% - - ———— m——
AaQy eels W.2-1.5% — 24T (LR A 1L 105
1.0 ... 0 120150% 2.5-L3% 3.5% 1.U6.0¢% 0.5.01%
Cald ... Tr..5.45 - —— ——— ——— G307
S N I 4.0.8.5% RO X T4
Cal4NuzO —— —— 0.3.2.50% ——

*Encyelupedia of Chemical Techusdogy, Val. 2= Anthicune 10 Catbon
Cupyrigld 1948, Interrcience Publisher, New Yock sad Lundon,
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"I‘ABLF. D—EFFECT OF TEMPERATURE ON LOsSS IN WEIGHT
OF ASBESTOS FIBERS® _ :

Loss Ix Wienr ¢Pen Cost)
Time., F Toae : - -
Auwosttr | AsTioru Lt Cisvsories | Crocipunate | Thesouite
Hne 2 hra 023 PR 030 X 0.04
) - 0.57 021 0.85 0.35 .00 .
TUl " .0 {1 L7 u.19 13
Hixs A TR U T SR 1 17 B X S I 1 %]
) o L7 .4 2.4 ,oum 036 : 1
i . " Lla wir 1 Y 0.29
Tl " 1.30 u.52 1 Lw 0.7
1210 - 1.3y v.5 1275 o Lut 0.5
Lum " 1.3 031 1413 [ Rik 047 :

-'_(-Z_A;.n;clinn Mining and Metallurgical Bulletin, April, 1951

TABLE E—COMPARISON OF SURFACE AREA OF VARIOUS
FIBERS WITH ASRESTOS® :

SUUEACE Anka BY Ng AtsureTiox \
Tayre or Fon F t5g, Causlinast) :
R e ererereanees R Ty
- Nertle Rayon ooooiiiiiiiiiiiiiiininain . . 1800 ’
LI o iiaeennunncssseossancsanrosanssssananns .20 )
sikk L Leeecaserarstrsessenasanan Cieresanaes 7.0 ’ : :
LT 9,600 ’
Vicchne Raynn counvivniiiieirriencrorsscnonnse 4500
Vet tChoysntile) Cooiiii i ) 10K e 220, GIXH
*Canadian Mining and Mewllsegical Balletn, Apeil, 19531
Recent sudies ~how that the masisum ~urlace ares may run as high as S0,000 ~g.
1./ griatn E N
TABLE F—COMPARISON OF TENSILE STRENGTIS . . -
OF VARIOUS FIBLERS® ‘
Tresn or Fiuen T T».“u.o.‘-Smrutu 1es1) Maxemim
Vewtale Rayen .oivviioniiiiiiiininiann 23,00 10 JOUtKE
T P e B0 1 117 00t o
B P ieverieaneaies e 315U . C
L T ' LUREY )
L © 125,000 .
SR aiiieiiie et terauserenmeannses H3,D00
Wind oo L . 28,000 ] e -
Vabivaton (Chieventile) oooiieeiieniainine., 821,001 ' ’
*Tests vomducienl by Harsis Rewcurch Laburaturies, Washingion, 1. G, except where
nested '
hepemling an type
TH. Zukoweki and R, Gaur, Nature, 183, 33 (1938}
10
! )
1
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TABLE G—COMPARISON OF DIAMETERS OF VARIOUS : K ‘
FIBERS WITH ASBESTOS® ‘

T o Froe Fisin Diaseree Fumius i O V . "’.‘

I'\‘1 1. oF Pk Vivenes ) 3 Ll:\l..:u l.\'u\;L
Moman Haie ...... | YT : T 630
Hawie «ccovevnnenss cesrenes LRS- 1,015
Wil Loveenernovnans P 0O068 1 00011 90 w 1250
ol ovvensrnvacesacsanass (LK) 2500
Hoyet colvaienniiiiiannnnins O.ARRLT . . J.300
Mo oo il ) (EE} 3300 . .
Glies  ovinens LARRE2G 380 '
Rack Wendd ......0..., sameas 1 Dt 12 0 OARKI2HY 3452010 T00 .
A= In:-ln- 1Chry mul.- caeeees s ALABIRAKITEG be DARKBXILLB RaU K o 108,000

—- s mmcru oy s mpm——. - siems P

nf .m.nh.m Mining amd Mendburgics] Bulletin, April, 1931
. . . !
TABLE u——liFFEL:’l' OF HEAT ON TENSILE STRENGTH OF-
CANADIAN CHRYSOTILE CRUDE"

e geae - e i b mmcee emmenes aprie v e - memte — e e

{0 Tesst Stuesacrn 0 P T o Omieas s

) 1esih i Trantay Srneneis
trriginad ceade Do heat ..., P 111t K i - ————
Heatrd 3 winutes a mst F oo Lo, i 1umm . #1.06
[heugeil 8 nonates g oo, . W IHK) . 13
Heaterd 3 minnies ot JUKEF (L, 8 THARK ! 59.5
ll-.uul 3 minutes at l"\lll l' ...... ! 1200 ' R 2]

[l
R mma Gmanm e e EmEr ¢ e W b e o+ v § 0 e

B (.m n-h.m Mining .m-l \l-lullur;.l. al Bulletin, Amil, 1931

TABLE | - COMBUSTION ANALYSIS OF (IH!!\:‘U'I'H.E ASBESTOS®

.- -, y ™ . - - - - P
: Ferat PanCing LD, Caeitann,
SRl Toae, F Pastasy s Cese [ s sy fustaaas v Touws o .-
Finwn . 1213 1.0 ) I Lares ot Praucistnag or
. by P s Mt A
R PR T T R T usi dng TR
: . IR 1284 Lyl P | RN
.
Australian ...E Inian 150 EX] 21 206 .
R ttY 1230 (L4 By e 133 .
Canaeliun 1A)! Taw b [13:51 02 62l .
lin 142 uys 15.93 15.17 b
Rlwedesisn .00l 1 LR 251 Lan 128 s
: [ 12.4x 249 R RRIU 1481 8
Canadian tBY; Link bRy 013 [ 1] L w8 i -
1tk L4 4138 L !3.75 .HO 007
Russian .....| }o0o Lug it ] 244 T - &
ki) “1LT 1.06 SR 1232 T
Ly
Cannlian (T ] Hrw .25 i 222 206 it
(LR IR N N I T I 0 ¥
*Canadian Mgt and Metafbarg: u.xl Bulletin, April, 1951 S
1
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The Mining, Milling and Grading
of Asbestos Fibers
I the recovery of Canadian chrysotile, from which most of the ashestus

textile peoducts wade iu the v mh-zi Stales are prov n'swd both upen pit
and underground mining methods are used.

TOpen plt mining s essentially a quarrving oper. ation. Holes are fist
eilled o the Lace of the (‘t'pu\!t with compressed aire drills and the filer- o
braring rovk by then loosensd by blasting, After a rongh separation of ore
and Darren rock i the pit. the oré s Toaded fto tmeks by power slavels
and u.m-\lmrh-d tu the nuH

Undergronnd mining me llmd\ are snml i to thuse vmploved i the e

moval uf coal el ather minerads, none wethd, known as block caving,

Lirge Llucks of ore are atraeted with w i of drilling and blasting

- ————————— g ———

by underentting the ore hads, then blasting out the supporting colunns
: ©and allowing the ore ta break dowa from ils own weight.

The dingrame, puve 17, Nustrate the progre \sl\t' «.u Py i ining .ulu-slm
by the bluek ciaing etlual,

o T R S gV e R TR

Anapen pit asbvstos mine .
o 15
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This large jaw crush-
er is typical of those
used for primary
crushing of the as-
-bustos- bearing - rock

The percentage of fher recovered from the ore is relatively small, the
yicld from Canadian mines ranging from three (o ten pereent depend-
ing upun the locule and the desired objectives of the operations. This

means hat feom ten o wmore than thirty s of asbestos-bearing rack -

must be mined i order o produee asingle ton ol usabile fiber, wost of
which, bowever, is of jusullicient length for spinning.

OF the tatal towmage uf cirysotile ashestos filier extracted from Canadian
mines during 1961, only about two ind one-hall percent consisted of
grades that were suitable for provessing inlo testiles,

“MILLING

Most of the testile fibers produced from the Canadian i-lxrysutihz deposits
are recovered by mechanical milling aned are known as willed fibers, The
Proscess is essentiully one of frecing the fibers from the mother rock amd
consists of several stages ol erashing each ol which is followed by sereen.
ing and air separation. Although the fibers are tough and strong, specially
desigued erushing mitchines and tedmigues are mul)lu_\'cd Lo minimize
fiber damage. .

Enormous jaw crushiers, sume with a eapacity of more than 230 tons of
ore ppr hour, are wsed for the primary crushing. Secondary crushers

16

e e 4 ot ——
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Shaker serevns with s ion AT v hich bift the asbestos fibers after crushing

i

usually of the svrating [ype efert  Turther reduetion in the sive of the
ore ]\-u‘lic-lu\'. Othier topes ot o cimluers and fiberizens are used (o addie
tiomal size reduetion and upuhing up ol 1the fibers., ’

Separation i '.wc-mupli\hvd hy prassing the wixture of 'ruvk frazments and
asbhestos fibers over Larue ine Hinneerd wTiahing sereeus. The smaller picees
- of rock and the shurter fibars Faull through the sereen ppenings and are

P SR e T VN PR Lot

carricd away tare Jucther treatuwent, As e voapser ruck particles amd the
Jonger fibers near the cwd of the sereen, Thiey pass untder pn\\f\-rful suue
tion houds, These, foveectionine tike oversized vavuam cleaners. li the
liglter freed filiers but deave the heavier rock partitles and the still une

opened fibers o e sereen, The enshing armd sereening opesidions e

. rclu:;xu-d until all uf the fibers Tave heen @L‘pm'ulud and only waste roek i
t ' retssiii. )
) ‘e

Ater separation, e fiters e Turther upt-m-d. cleanet, graded aceurding
fo denath and bagged in 100 1, bies Tor shipent. Althongh prepared w7
o compiderable estent by the milling provess, they reguire acditional
teestinent at the textile plint befure they are suitable . for spinning.

. ' . 18
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. COBBING

A small pereentage of testile fibers (those ranging in length fram £ 10
A7 and longer) are not recovered by the mechanical milling process de-
seribed above, Known as crude libers, these grades are separated by hand
cobbing with a hiammer in vrder to better preserve the long fbers intact,
Crude fibers, which are iu the form of small unupened bundles, must be
fiberized at the teatile plant. :

GRADING AND TESTING o
Sinee the end nses of asbestos Bbers are governed primarily by their -
length, it is important that they be carelully and aceurately graded at
the mill.

. ALY

Standard methods of grading cheysatile fibers aceording to their length
have heen adopted amd generally aceepted by the American ashestos indus-
try. The Quebier Standard Sereen Test, used by the Quehee produocers, ein-
plovs 2 nachine consisting of three revlangudar sereens held dn Trunes
measuring 24 by 1447 by 3% deep, one above the other. The top

"o ————— e | ——n

M e

3
%
ty
L3
& 1
‘“ ‘U.LA'{. :i
R
T L e
- £ ,e._u M '4 2, . h
‘ [y J’:" = Er i lftf ~ ' '2
()]nr'rlxl«)r plncing fibier sample in westing wuehine preparatory (o conducting . .
. Queber Standusd Sereen Test : i }
19
. !
[
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screen is the coarsest, the middle sereen is-of intermediate sive and the

bottom screen is the finest. Under the botton sereen is a2 hax for eol-

lecting the fibers that pass through all three of the sereens. The sereens
“are made to the following speciications:

ScreEn Sauen Oesine Diameren or Wing
Top—thux No. 1) covvonronnnn 0.510" 0.106%
Middle—1Bux No. 2} ... 0.187" {4-mesh) . 0.063"
Huttamn—{Bax No. 3) ......... 0.033“ (10-resh) 0.0477

To conduct a test, 16 ounces uf fiber are pl.u.ml on the top screen. The

lid is closed and the nest of sereens is shaken hor izontally at 327 rpm for
600 revolutions, The fiber grade is then determined on ‘the basis of the

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

bax. Thus, il two ounces remain un the top sereen, eight ounces oo the
intermediate sereen, four ounces on the bottom sereen .ml.l two punuees in
the box, the fiber is known 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

Bauer-MeNett Classifier and the Madificd Suter-\Webb Comb Surl;cr.‘-

. TEXTILE GRADES - :

Canadian Chrysotile: Ounly the longer, costlier grades of Canadian
chrysotile Bbers are used in the processing ol ashestos testiles,

The standard Quebec classifications are as follows:

Grour Guave Dusicxamon Faux Linctn
Graup Na. 1 ...... ceranens Crude Nu. 1 17 and longer
Group Nu. 2 ........ Crude No. 2 N7 e B
Croup No. 3 t.eivnvecnnnns Spinning Fibera _Cuaranteed Minimum

tmilled ) Shipping Test)
aF 105 39 1.3 0.3
3K 0 10 15 03
. R 0 10 40 1.0
4T 20 8.0 0 20
37 L0 %0 40 20

ISre “Crading”
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Following are the grade classifications in use at the British Columbia:
mines: o . - -
o Crude No. J—basically of crude %~ staple and longer
AdA—cxira lung texiile Aber :
AA—lung teatile fber
A—-extile fiber

African Chrysotile: The Rhliodesian milled testile grndus are as fullows:

——— e . 1 ot

C3G/)1—s textile fher cquivalent 10 Canadian 3F
C3C /2 textile fiber cyuivalent 10 Canadian 3K~ ! .
(28C 25 =a textile liber equivalent o Canadian 3R
C1G/ 3 —a \eanide fiber equivaleat 1o Canadian 3T

Note: Chrysotile is alse produced as shorter milled, fibers, which arc ,
suilable for numerous commercial uses but are not of sumu(.nt length i
for processing into textiles. :

Crocidolite: I"ull}' Rberized crocidolite has a much greater volume than
chrysotile and, 10 save exvessive transportation costs, it is usually sap-
plu'd in g semi-milled condition. For this reason it is classified on the
basis of length of fher in the seams or in the mmilled cobs from which
the various grades are oblained. Control of guality is normally achieved
by compurisun with standand or “umpire” samples \upplu-d at regular
intervals from the mills. '

- Following are the stundard grades of Cape blue (Uniou of South Africa):

Arvnnz, Linetd Rance ¢
of IaMiivo Finek

....... esvrameareneatsenasrunanran p 1o 34~

A el aaan Cemiaen teeresenanns W K"

B et Crerenssacusessneensean BT 10

[ O, teeaseasemscssrcoenns » Over 13,7 -

R

F LAY

The following grades of Tramsvial blue are as given by the Department
of Miues, Union of Suuth Xilriea®

Cuuor TR Linety or Fsn . "
TX THX Plus 114~
Ti TN W™ o 1 ¥4~”
T2 T2 . %" 10 T4
T3 . T 117 10 %"
T4 R T4 N “Minus %

ERELROE L VY S PR

2 *asbestus Grades in Soutls Alrica,” Asbestos, Devember, 1944

21 ’
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Amosile: For the same reason as stated under “Cracidolite” above, amosite
is also supplied in a semi-milled condition and classified on the basis of
lengeth of fiber in the seams or unmilled cobs from which the vvious graces
are ubtained. Control of guality is also achieved by camparison with stamd-
ard ur umpxrc " sumples, supplied at regular intervals from-the mills,

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

Arenox, Liscru Rasce

Gaapr of Uswrten Finen Desicxarion Coron
13 2" w 67 Long Goeny
L3 27w 6 long (part fberized) Gray
D1l 1”10 27 Modium Long Cray
DX 1 10 2° Medium Long Gray
MO L AT o Medium Gray

M 3% a0 27 Medium Cray .

K3 %" 1w 2 - Medium Short Gray ' ;

w3 " e 27 Medium Short Gray ’
_ SK 237167 w 17 Shoris Cray

. 5w 71" w 1* Shurts Gray =~ .

(g 52 3/16" w 1" Shorta : Geay
CK. 5w B Shatin (part fiberized ) Gray
. Cw AT Sherts tpaet fiberized) Gray
s43 127 1 %" Shorts tpart fiberized) Cray

Asbestos Textile Institute document ATI-232: Handbook of Asbestos Textiles, Third Edition, Asbestos Textile Instit...
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BAGGED nssssros fig ’“*"
A3 RECEIVED FROM m&? ¥

[FlaER PREPARATION ] g ‘

o

BLENDING RAYON, COTTON ..
OR GTHER FIBER

3

L MIXING HELT:NGJ '?’ :

\

NON-WOVEN

SINGLE fom-
YARNG £~

"y BLIED
YARKS

R S L

TAPE ~ CLOTH WOVEN - BRAIDED BRAIDED BRAIDED
: . . TURING TUBING  CORD . ROPE
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Automatic blending units of thee type shown here insure the evaet pereentages
of aslestus and other fibess reyuired for cach specific end product

Processing Asbestos Textiles

Asmssros Llextiles are produced inmaders testile plants by processes which
are not unlike those utilized in the manulacture of textiles made Trom

vitton or wool, The suceessive operations and resaltant finished prucucts '

are shown on page 23 in the ll0\1'§lxuul diagrun of a typical isbestos tex-
tile plant, ' '

FIBER PREPARATION

The ashestos fibers are received al the textile plant in a fully opened or
semi-openvd condition. Spw_-i;xll_\"(lcnig!}rd upening equipment is waed to
remove short fibers and o give adtlitiona) upmﬁug when required. The
nachinery cmpln_\-vd for this purpose inchudes vertical uiwucrs. (':lrding
willows, bux top willows and uther devices,

24 oo |
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BLENDING AND MIXING U

After fiber preparation, the nest step is blending and mixing. The com-
position of the blends and fising of the formulation are governed by the
characteristics of the fiber, manufacturing pussibilities, the requirements
to be met by the finished product and the intended use, Small pereentuges
al cutton, rayon and other natural or synthetic fibers are added to improve
spinnability and to impart the desired servieeability to the v -ue] product,

Multi-hopper automatic blending units containing several lmplwr lieds
are employ ed for the biending and mixing of asbestos and organie hhu‘a

CARDING.

- This operation, similar to that emploved i the processing of wool. com-
pletes the upening and cleaning of the flegs, Under the teasing action of
thousands of neudle-pointed wires w form the winking face of the
“cluthing” that covers the ovlinders . e canding machine, the fibers
are combed into a relatively p.xr.xllcl arrangement, fonming a tennous web,
This web, or sliver as it is called, hv(:umu Joving when se putated mto
ribbuus, rubbed mechanically ad comdensed into nntw isted stramds. Rove ' : k
ing is the asbestos testile prmlm( from which yirns are lll‘nlhut('

PR

,.m-.-.-.-.-.- :
.:‘g:m 2 5
e “ ¥‘ N Catfsalics e
'\~‘t¥'§.¥.’t\\\\‘!’i‘. *‘-E AR LTI LIS ) ; ¢
8 rog gire e ) v
:. l,w xﬁp‘.:ﬂ‘" ;l‘ # r?:
4 ; T '{'l"’: RS i

) : AN
i '-\nu RO a ¥ i
:A: o o
j"j ' " ---" i }"*Y» '

'a-'}q ;-mt‘gi TR Qi% .
¢t .
.'lll U.\Ill.'.\‘l("\' ('[H'lll'"g mm'lum' S]lull.'l";" I’(l!.'l"z_: l)( lllg IL'I.MHNI Ull l(h"k .\,)lhll".‘
25

i .

{ - - i
Asbestos Textile Institute document ATI-232: Handbook of Asbestos Textiles, Third Edition, Asbestos Textile Instit... Published by AsbestosClaims.Law

ACL Doc 21237 - Page 33 of 110 asbestosclaims.law/library/21237/33



https://asbestosclaims.law/library/21237/33

g e

The tenuous yopt, of asbestyy fibers from breakor earet { farcgroum[)
Passing oeer gupep back 10 fnishing car,

SPI.\'.\'II\'C, TWISTING AND FORMING .

The previously cupeg strandsy pf roving are Spun into yarp iy much the
Same nnpep ;g Cutlon woolen YRIDS are produged, The spinning pro-
vess iy essemtiplly une of :‘xnpnr(hig WIS LG (i roving i order ty Provide
tensile steeng] g facilitate lurther Pricessing, “Ihe resultang product
is L‘un\yh a5 asingle yury, When single varyg gre twisted togerher 1 pro-
et largreer, strunger yarng, (e Process is known g twisting or plying,

Forming js 4 lerur applied Wwisting siugle yarng iy plied yurng by
mrans of o tubing wister, A tubing twigger feeds two or more single yurng
of exiaetly equa) lengih 10 11, spindle, plies them i 5 cord haviuge
EXLepLivgg ) wilormity any R (gl streugth, Thig i done by
laving e single varyg under eguy) Sress so that eqely contribules jig
MR indivigy,) lensile 1oty strength of (he card, . '
The usbestoy Yarns produced gy Apinging, Lwisting an forming are made
i variony sizes gy plies and serve as the hasie CUmponents in the fabrie.
tion of Raany ither ashestoy textile praduets, buth,wuven_zmd bmid«;d:

WEAVING

Asbestoy Yam is woven into cluth oy loumg similar iy Principle to those -
used fur wenving ofher Ypes of fabrics, 7,0 designag e humber of steands

26 .

i tit...
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The braiding process is done {rom a series of yarn-carrying spindles, half
of which travel in une direction and hall in the opposite direction, The
action is similar to that in a maypule dance, the yarns beiny plui(cd ta-
gether 1o form o braided product. Many kinds of braids, buth rownd and
sy, may e prodaced by varying the sumber of ends of yarn wound
- parallel on the hraider tube, by changing the tension applied. and by
adding mechanical attacluents to the baiider. .

l
f : BRAIDING
I
'
|

FELTING ‘
Felting is the process of arrangiug asbestos fibers or a mixture of asbestos
and other fibers to produee a uniform, continnous non-woven sheel, The
fibers may have random or parallel arientation, Special binders may be
added to provide [abirication strength or other desired properties.

INSPECTION AND QUALITY CONTROL
During their manufactore, ashestos testiles are carelully tested for
strength, weight, ashestos content and vther qualities that are fnportant
i the service in which they are to be used. Before packaging, the finished
products are given a dinal inspection to insure that the quality stundards .,‘
established by Ure manlactorer bave been met.

L p TSRS ﬂﬂng#ﬁvﬁﬁdwm&;fmc“y;; .

s

¢ 1

)

)

‘-t _}_'. b a .‘ ‘ : . s ‘ ,

Aldvon of the type wsed fur weaving asbestos cloth ‘

28 ' 5 N
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Asheslos Textile Products

T lellowing pages contain infonmation wlaat dee prodocts made from
chrysitile asbuestos fibers by the ashestos testile industry, This inclades ’
significant test sesalts on strength vetention wnd other proaperties st che

valed temperstmes, (See Elevatal Temperature: Seeviecahidite,” page ‘
A1) Also included s a deseription of vach prudoct amd Jese it s made, }
togethey with pertinent data regarding sty hes, wizes, grades. w vights, ete., I
and s short sunmaary of estaldishied vses, Farther infoemation, as well as I

I e T I T T L L

Lelpful assistance in selecting ashestos teaiiles fur spevific applications
piy b oblained fron any ol dae mewber companies of the Ashestos

pa—
S b B e e Bt e A e, Ao K RN RTIIRI v K o SR LAY LG S, ariend

Textile lnstitute.

29
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ELEVATED TEMPERATURE SERVICEABILITY

Ashestos textiles, nsed alone ‘or in combination with other materials, find
many speeialized uses, not only in the inoderate temperature field (up to
1500° ), 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

iuherent factors which have an itaportant hearing upon the serviceability

of plain asbestos testiles at elevated temperatures:
‘ . ]

L. The percentage of ashestos in the testile

2, Its dcsign and construction

Resistance to dugr.ul.ntmn by heat is lurgely a function of the asbestos
content: the higher the pereentage of ashestos fiber, the higher the serv-
jceability at elevated temperatures, Design and construction, however,
also influence high temperiture serviceability, In general, these testiles
which are composed of the finer cut yarns will exhibit the highest strength
retenbion charactenstics, since these finer yarns contain greater amounts
uf the Jong fiber grades of asbustos.

Chart A shows the resulls of 4007 to S00° F range tests of strength re-
tention characteristies made with varions grades of plain asbestos fabrics
over a 24-hour test period. In interpreting these data, the upper values
within each given bar unit should be considered representative of textiles
composed of finer cut yarus. As the number of yarn cuts decreases, the
tensile strength retention will alvo decrense within the ranges shown,

It is also importanst 10 remember that the time fuctor has a dirl.u hearing
on the percentage of strength retention. As the elew: uted u'mp«:rxlurc
puriod is shortened, the eru-m.lge ufslr::n[.,th retained is correspondingly
increased. This prmuph. is made use of in many practical applications
where asbestos textiles are exposed for shorter pcnml: to hemperature
rungus greatly in excess of those under diseussiun here, Conversely, the
prreentages shown in Chart A represent degradation values approximately
£3% to 0% of what would be expected in estramely lung: range service
over pc-ruuls of severul weeks or months of exposure.

Metallic (wire-inserted) Asbestos Teatiles — through 1200 Fr These -

merials, fabricated swith an insert of wire, further extend the temperature
serviceability range. Their strength retention . chirueteristies are higher

thau those lor plain (non-metallic) asbestos textifes und in addition, lhcy :

offer brv.xlcr resistance to abrision,
Laminated and Bonded Asbestos Te\lxlcs-—lhrough 5000 F: In the
realm of ultra high temperatures, ashestos textiles, combined with resing

31
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and ceramic binders, provide a construction possessing a unique combina-
tion of -propertics for applications through 5000° F. These propertics in-
clude low thermal conductivity and diffusivity, uniform ablation, excellent
dimensional stability and high resistance to lhermal shack. Particularly
outstanding is the low erosion rate of impregiated asbestos textiles at
clevated temperatures. As an example, studies indicate an erosion rate
at approximately 4000° T for a phenolic resin impregnated asbestos felt

of 2 mils per second as compared to 8 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 -1000° and -(500° F. Col-

toor

lumin A shows the results obtained when §” thick samples of the materials

under test were exposed to a gas-oxygen flame at 4000° F and the time

required o attain a temperature of 360° F on the opposite side of cach

sample was determined. Column B shows the comparative temperatures
on the side away from the flume after a 60 second exposure at 4500° F.

The superiority of the felted asbestos laminate as a theroud insulator at |

these clevated temperatures is clearly apparent.

TABLE L

A .
TimE Reguinen ror Swe Away | Tesmeenatonr Reacnen On
raom Framge 10 React 360°F Stet Away reom FLame
ArTen 60 Sec. Exrosunr

Phenulic Lawminated

Asbestas Felt 82 sccunds | 220°F
Phenolic Laminated

Chopjred Gluss 50 secnnds 60U°F
Phienolic Laminated

Glass Cloth 28 secouds 1400°F

Furthier evidence of this property is illustrated by a comnmereial upplication
in which the wall of a solid fuel rocket motor chamber was lined with a
£ thick phenolie resin iu'nprugu;_xlcd ashestos felt. At the S600® I operat-
ing temperature, this 5 thick insulation proteeted the wall for the 90
seeond duration life of the motor, at the same thoe resisting the destrue-
tive crusive action of the high velocity exhaust guses.

Recent developments have added a new group of ceramic bonded ashestos

textiles for ultra high temperature service. These new materials are formu-
lated mnd {abricated by bnpreguating asbestos testiles with specially com-
puunded ceramic metallic oxides and silicates, The'resulting products are

.
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serviceable at temperatures above 3000° F and are lighter in weight and
will withstand more physical abuse than conventional ceramic products.

RADIATION STABILITY

The exceptionally good resistance of asbestus to nuclear radiation indi-
cates that this fiber, either in textile foriu or as.a reinforciug agent in an
.xppmpn.ﬂu muatrix, will have lmpurtnnt apr:-humons in enviropments
expused to such radiation.

Studies have shown that asbestos fibers can withstaud an imugrated epit

thermal neutron flux of .xppronmnlcly 10 NVT before significant struc-

tural changes occur.
A

GRADES

The word “grade” as used in the asbestos textile industry indi-
cates 2 system ol classifiention based on the percentage of
asbestus by weight in the finished prodact, In Table K are
listed the stamlard prades with the pereentage of asbestos
coutent for each grade This wethad of grading applies to
all prodicts deseribed on the following pages except carded
ashustos fibers, although not every product is manufactured in
every grade. The available sr.xdc s will be found lxsu.d under
cach product. -

TABLE K
PERCENTACE OF ASBESTUS CONTENT LY WLIGHT
IN ASBESTOS TEXTILE PRODUCTS

As Established by the Ameriean Socpety for Testing and Materials ’

Gnane Ssupeton Conts sy my Wit

Conmnercial  coivvevereinnoaneees 1950 up o but nat including 80T
LUnderwrilers’  ouvivenenanenesneee  HUTT up e but net incladiog 8347

Gradtt A coiviioiieeronrennannenn W30 up to but not inclnding 407
Grade AN ittt ey up o Lt net jaclding 935
Grade ALA ..., heeertaerees vee HATT up e bt dieg inclading 9943
Grade AMNY Lol weeee WU up te angd dociwling HOT

toee ASTM Sprvibeanion §) 1918, page ‘).‘. fr the test methiols used lu :
dietenmine axbestos vontent {grodesd,

33
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| Asbestos Lap
1 . ! A surstos lap is a felted forn ol cardid ashestos fibers which lave heen
Blended swith organie fibers, Tt is furmished in twao stvles: Sivle 1 o single ¢
ribbop-like formation of fibers, and Style 1L, a paralleled wssemblage of
. Style 1 lap. )
: ‘ ,
Uses: A specialized product made for the eleetrie wire and cable industry,
wbesjus fap s designed for re-earding into an insulation for heater eords,
v fixture wires and other clectrical conductors., The re-cardid Lips e
- spivaled around the cunductor to furm a homogencous wall of asbestos
34 |
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fibers which serve as a carrier {or the electricul insulating compouuds. The: :
employment of asbestos to completely envelup certain types of copper :
wires whih may be exposed to severe hivat has long been a requirement
of the Nutional Electrical Code in the interest of preventing clectrical fires,

L

Crades, Weights: Ashestos lap is made in the following standard ASTM .
gradus: Underwriters’, A, AA and AAA. (See Table K, page 33, lor per-
“cenlage of ashestos content in each grade.) 1t is supplied in unit rolls -
ranging frum 250 to 4200 grains? per lincar yard.?

’ { Y
Electrical Insulation Classification: Ashestos lap as made for the clee-’
trical industry is furnished in three types, o Lisaified on the hasis of mag-
netic raling Jeterminations ¥ which serve to identify performance limits.

Type 11 = Maguetic Rating 0.75 Maxitnum
Type IV=Magnetic Raling 2.00 Maximum
Type VI—Magnetic Rating -L.00 Maaimum

Type 11 is intended only for special applieations where the asbhestos is of
primary importance as electrical insulation used on nuel wire .uul \\lwn
usul prinwily as a dielectrie

Type 1V is intended for use where the ashestos is of secundary impurtance
. as electrical insulation and where it is applicd in combination with wther

malerials of comparably higher dielectrie strength, as in the construction {
of heat and flame resistant clectrical fusulating walls over unit conductors
of electric eables, !
Type V1is intended for use where the ashestos is of minor importance as a -
diclectrie, as in the construction of filler or heat and e resistunt walls B
of electric cables or when used as a lining for control enclosures subject to 3
exposure to clectric ares. g
K
Standard Packagest ‘Asbcslus lap, wountl on paper tubes, is packaged in ‘
rolls which vary in size in accordance with the number of shivers in the ¥
assemblage. ,‘_‘
i
I, Lz
2Crain: a unit of weight, TO00 grains == 1 poand. g.
3Far pernisaibile weight variations, methds of st and sther detailead infoonation
about ashiston lap uot piven abuve, see ASTM Spevification D 1061, reproduced. on .
pages G0 and 61 of this Haudbook, i
185ee ASTM Specilicativas 13 2100, page 78, antd D [L1K; page 51, '
35 i,
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Asbestos Roving

Asnestos roving is an assemblage of carded ashestos fibers blended with
cotton or other organie fibers and condensed iuto a singrle strand without
twist, 1t is pruduurd in varions degrees of deusity fronea solt, flufly roving
tu i finaly compacted one, o mect spevific requirenieuts ol the user.

Reinforprd ruving (also known as core or inseried roving) is similar to
the plain roving deseribed above but bas a core of cotton or other thread
tu give it added tensile strength,

Uses: Asbustos ruvings were develiped for the elevtric wire industry to
serve ax insulation {ur heater cords, chles indd electrivil heating elements
and are eatensively wsed fur this purpose: The strannds are \\'ruppvd ur

“served” by wire covering machines o fon a relatively sult, complele

sleeve over the wire,

Grades: Ashestus roving is s.nppli(-(l in five stundard ASTM grades:

Uidenwriters’, A, AN, AAA snd ANAN (See Table K, page 33, for per-:

centage ol ashestos content in cach grade.)

Size or Cut: The size ol ushustos roving is denateil by the " eut” munber:

which, when multiplicd by 100 indicates the approximate uumber of

36
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yards per pound, Standard cut numbers, with nominal yards per pound
and permissible variations are shown in Table [, ASTM Specilication
1) 375 reproduced on page 63.

Fleetrical Tusulation Classification: Asbestos roving as made for the
clectrienl industry is furnished in three types, classified on the basis of
magnetic rating determinations® as follows: '

Type H (Mapuetic Rating 0.75 Maximwi) is intended only for special
applications where the ashestas is of primary importance as electrival in-
sulation used on magnet wire and when used primarily as a diclecteie.
Type 1TV (Alagnetic Rating 2.00 Maximom) is intesded for use where
tie asbestos is of secandary impurtanee as clectrical insulation and where
it is applicd in combination with other materials of comparably higher
dielcetrie strength, as in the construclion of heat and Hame resistant elee-
trical insulating walls over unit conducters of electric vables,” v
Type VI (Magnetic Rating 100 Maximum) is intended fur use where
the ashestos is of minor importance as @ diclectrie, as in the construction
of filler or heat and fhune resistant walls of electric cables or when used as
a luing for control enclosnres subjeet to exposure (o clectric ares,
Stancuard Packuges: Ashuslus roving is wonund on cones and tdbes of
various sizes in accordance with eustomer requirements,

e
e
L

X

58ew ASTM Specifications D 2100, page 78, aned 1) 1118, page B1.
‘ 37
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Asbeslos Yarn
A Labi: 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 to the finished product advantages of thernal stability, clee-
trical insul;xﬁing vitue, fire protection, durability and other characteriatics
of the ushustos fibers frmn which they are spun.

To meet the many wned varied requirements of their intended use, as-
bestos yarns are pmducvd in a wide range of cunstructions. There are
five basic classes of yarns:

Class A: Plain {non-metallic) Asbestos Yarn eu" - of (1) usbestos fiber
or {2} asbestos and other fibers, The latter, whi w be natoeal or syn-
thetic, are introduced in predetermined perectagea in the Lileud during
processing Lo meet certain specificalions in the end product.

Class B: Metallic Ashestos Yarn, ulso known as wire-inseried yarn, is plin

. asbestos-yarn with an insert of fine wire, The usual insert is oue or more

strands of .U7” or 008" brass wire bat for special purposes wire of
smaller -op Jarger dinmcter may be used and suely metils or alloys as

copper, zing, nickel, nichrome, inconel and manel may alsu be substituted

38
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for brass. Metallic yarns are widely used in asbestos textiles where the ;
end product rerquires unusually high tensile strength, exeeptional re-
sistance to heat or abrasion, or a combination of these propertu_s

Class C: Organic Reinforced Ashcstns Yarn is pl.xm ashestos yarn with an
insert of yarn made of other fibers, usnally cotton and/or one of several
synthetic organic fbers. Reinforced yarns, also referred to as inserted
yarns, are particularly ddapted to the braiding and weaving processes
heeause of their increased tensile strength,

Class I>: Inorganic Reinforeed Asbestos Yarn is plain ashestos yarn con-
taining non-metallic reinforeing strands such as alass fiber yarns, ,

Class E: Combination Yarns are asbestos varms constructed uf twa or
more of the yarns described in Classes A theough 1, or yarns containing
reinfureing members from two ur more of Classes A !hruu"h D

Single and Plicd Yarns: Asbestos yarns are produced as hoth single and
plicd yarns, Plied yarns comsist of u number of strands of single yvaros
twisted tagether o form a héavier yarn of greater strength,

Treated Yarm: For special purposes, ashestos yarns are also coated or im-
preguated with varions compounds 1o Jay the filvrs-or-incrense tensile ;
strength or impart other pooperties, These are knewn as treated yarns,

Crades: Asbestos yurns are made in all standurd ASTNM grades as follows: b
Conunercial, Umls.rwntcr:. VAL AN AAA and AAANL (See Table K, page :
33, fur pereentage of asbestis content in vach grade.)

Direction of Twist: Ashestos yarns are spun with 57 and “Z" twists. (See ' e
Clossary, page 9)

Cut of Yarn: The term “cut” refers to the number of 100 vard lengths
contained in a pound. (See alsu "Cut, Ashestus™ in Glassary, page Y7.)

Yarn Numbers: In the asbestos testile industey, the yarn numbering system

SN e W B e g, e ey

used designates the cat, number of plics, and whether the yurn is plain or f
contains a metallic insert, Ina four digit figure, the first two digits indicate 05
the cul, the next digit indicates the nunlier of plics and the final digit !f
ndicates the number of metadlic strands, I the lnal digit is a zern, it il
indicates o plain (non-metallic) var, For example, Xo. "UU is a 2d-cut, f’
-pl) plain yurn, No, 1022 is 5 1o-cut, 2-ply metallic yarn containing two ?
wires as the metallic inserts. Inw three digit figure, the first dig it indicates a
-3

the cut. Thus, No. 510 is au B-cut single ply phain yurn,

Stundard Packapges: Ashestos yarns are wound on paper tubes or cones.
Various size packages are available (o mect the user’s requirements.

O s e
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Ashestons Cofd

T wistin asbestos cord is made of a predetermined number of strands of
ashestas yarn tightly twisted together to funn a cord of speecified dinmeler
andd higher tensile strength, The yarn used may be single or plied, sized or
mnsiced, or plain (now-metallic) or metallie (wire-inserted), depending on
the end use of the product. :

Rraided asbestos cord is made by braiding one or more jackets over an
ashbestas yarn or cord core.

Uses: Beeause of their uniforinity, strength and ability to withstand high
temperalures with negligible structural change, asbestos cords have many
specialized uses. They provide an ideal core for electiiv resistance wires
and are widely -cmployed as an insulation for glass handling touls, as a
sead on high temperature corrugated metal gaskets, as a valve stem puck-’
ing aud us o braided wall in the construction of steam hose, ‘
The metallic cords have inserts of fine wire and are designed for use \indcr-;
esceptionally severe coiditions. They are especially suitable for flare signal
cords and for such uses us suspending retorts, crucibles and other objects -
tsat are in contact with flame or heat, : :

40
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Crades: Asbestos cord is made in all standard ASTM grades as [ollows:
Commercial, Underwriters’, A, AA, AAA and AAAA. (Sce Table K, page 23,
for percentage of ashestos conlent in each grade.)

Sizes: Standard diameters of asbestos cord runge from 1 4* up to 3”.
Direction Of Twist: Asbestos cords are plied with 5 and “Z" twists.
(See Clossary, page 94.)

Standard Packages: ‘The form of package varies with the 'n.-quirrmt:nls of .
the customer. Fractions of 2 pound are usually packaged as balls; ‘quan- l

tities of 1, 5 and 10 pounds are generally wound on tubes or spouls.
larger quantities up to 50 pounds are on spools or recls,

TAULE. M—WEIGHTS AND FOOTACES OF ASBESTOS CORD

Nostinar DiameTer .
. Ixcues Arrnox, Las. Pen 100 Fr. Averox. Fr. Pix L.
1116 20 500 . g
3732 40 230 .
178 43 160
5732 .95 105
3716 1.43 70
174 2.00 50
Asbestos Thread S
Asuestos thread is made by treating ashestos yurns with special com- T
' Y. & ¥ I .
pounds to lay the ibers and to produce an exceplionally simooth, uniform : !
finish, It is prxduced in bath plin (non-metallic) and metallic {(wice-in- FI
serted) classes, the latter being noted for its great tensile strength and i "
high thenmal stability, 1t is adapled to either hand or machine sewing, ¥
N ]

Uses: Beenuse it possesses the advantages that are inherent in the inor-
ganie mineral fbers from which it is made, asbestos thread ean be used
unler conditions that would be destructive (o thread made from organic
fibers. Typical uses include sewing the ashustos fabrics used in the manu-
facture of theater curtains, belting and sufety dothing: sewing insulation
j:wkvts ou piping and turbines; wrapping clectric sesistance wires; and
fastening e ashestos roving insulations at cach end of heuter cords.

i AT s ¥ 3y T

Crades: Ashestos thread is geoerally fumished in Underwriters” grade.

PESWTINE R R PR R RS

Standard Puckages: Asbestos thread is supplied wound 0a tubes as speci-
fied by the user. ‘
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Ashestos Cloth ‘

A snestos cloth is woven from five classes of 1sbcstos yarns. The most
witlely used fabrics are woven from Class A (plain or non-metallic) yarns
and Class B (metallic or wire-inserted ) yarns. Other fubrics are made from
Class C, ) and E reinforced yarns us deseribed in ASTM Specification
4 D 1571, page T0. A wide selection of grades, weights and constructions
d - is available and textures range from open-mesh'to lightproof. The choice T
I K of weaves includes plain, h\'nll broken twill, satins and herringbones.
Representative fabries are shown un the following p.l;:c:;. !

D

s-&":“:'-'M"“ .

In addition to the standard ashestos cloths, specially treated cloths are
niude by most asbestos textile manufacturers 1o meet unusual conditions
1 ar to provide special chiamcleristies such as resistance to extreme abrasion,

o .
1 , APPLICATIONS .

Because of its inherent incombustibility and thermal stability, asbestos
cluth is extensively used wherever these propertics are essential i a

fabric. Familiar examples are the asbestos safety cartaing of theatess and
anditoriums, Bmneprouf draperics, hn-»snmlhcrmg blankets, and the safety

vlusthing worn by mendwers of ) the armed  services and by industrial

worhers as pmh etion from infense heat and fhsh hurns,

Asbestos eloths with suitable treatments or contings are widely used as
. : the facings for cuiveyor belts handling hot materials: as covers for
- ! domestie ironing boards and commercial Janndry flat wark ironers; as
gasketing material for high temperature and pressure Loilers and pipe
ffanges; and as industrial furnace hoods, shiclds for welding booths and
splash aprous, : ' , .

1)

i : Many govermnent specifications, particularly ‘those of the United Stales

; Navy, reguire that high pressure stequn pipe insulation be protected by

an putside jacket of asbestos cloth, Maritime specilications, and mauy in-

' dustrial and utdity power plants also require ashestos cloth o protect

: , the jnsalation and to serve as a fmpmuf jucket over pipe and boiler
fnsulution. Underground and everhead piping, both steam and relrigera-

tion, as well as heating and ventilanng duets, are best protected by o P
jacket of ashestos cloth, Specially pracessed lint-free asbestos cloths also

H serve as prulective ;lm-lds in “clean” areas adjacent to nuclenr reactors, .

The dust baygs Tor renoving dust, fumes and vapors in mechanieal dust
collecting svstems are amang nther spevialized vses of ashestos cloths, In
i the gliss industry they serve as lehr curtains and o prevent contact be-
: . tween mollen pliss und cold meallic surbacees, in the ficld of sound

.
. I
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conirol, specinlly fabricated ashestos cloths provide acoustical properties
“which are utilized in reducing umlesnrnbh.- noise levels.

Treated Asbestos Cloth: To mm.-( the speci .ll rcqmrcmom«s of the pl.nhu
industry, ashestos cloths, impreguated with organic resins and press cureild,
llrm ide ushestos-base plastic parts having high fpact resistanee aid
excellent flexural and tensile properties. The most commonly used resing
are the phenolics, silicones, melamines and acrylics,

The rocket and missile industries wtilize resinated asbestos: companents
hecause they provide a bigh strength to weight ratio and also @ unifona
and predie table rate of ablation. Several tvpes of ashestos brake Hniogs.
and cluteh Lacings are made from ashestos cluth impregnited with :
suitable cumpounds. ) ’ I

i

In addition ta the organic tvpe resins, inorganic vnmpnunds are also
combined with ashestos cloth to prov uh- hish theral insul tting value, :
light weight and (_,\L'L‘pllulldl resistance o physival abuse,

Metallie (wire-inserted) Asbhestos Cloths are noted Jor tlasir superior
tensile strength and high resistance to heat amd alirasion, These qualities
uake them \'irlu;dly indlispensable as a base in amtomative and industrial
[riction materials, mechanical packings wad washets, siveradt el amd
acrodynumic seals, and us juc Lvlmb over. insulation on high tempendse oo
stesmn generators and turbines.

Aluminized Asbestos Cloth: By bonding an aluminmn foil or film 10 a . I
selected asbestos cloth, the properties of superior strength relention i
wler profonged heat exposure, Tigh thermal reflectivity, and logh res g
sistanee to Jrictivual wear are obtained, s safuety dnlhn.-- aml 3 |
Llankets, houds, curtaing, cte., aluminized asbestos cloth forms an ¢ lf(-t- i‘
tive protective shield which reflects 0% of radiant heat and hanmful : ;
infrared rays, The mirror bright aluminum surface, which is both atiractive T
amd durable, also adapts to such divensified uses as a omintenanee-fiee !7"_

imsulation jacket for steam pipes, a Bameprool wall and ceiling covering,
and as a flexible aie conductor for heating, coaling aud ventilating
ciyuipment.

Asbestus Dryer Felts: This product is another example of the adaptability

of asbestos textiles W an industry’s specialized problems. Formerly, the :z’
dryer {elts used on papermaking machioes were generally made of all ‘L:
woul or all cottun yarns, These felts, under the deterivrating effect of it
heat, muisture and acidity, required frequent replacement, Tn the asbestos ?:,
iiyer felt, usbestos yarns are cotnhined with colton aad certain 53 nthetic 5-:

yarns in such a way that the {abric is protected with a complete and un-

43

ATI-000232_0051

Asbestos Textile Institute document ATI-232: Handbook of Asbestos Textiles, Third Edition, Asbestos Textile Instit... Published by AsbestosClaims.Law

ACL Doc 21237 - Page 51 of 110 asbestosclaims.law/library/21237/51


https://asbestosclaims.law/library/21237/51

{W

TR T LR

Asbestos Textile Institute document ATI-232: Handbook of Asbestos Textiles, Third Edition, Asbestos Textile Instit...

ACL Doc 21237 - Page 52 of 110

o W e Aabep
samrsan ¥

7. 2 B
Wiwrs me By ~eon'l
vl g S S - oY

9% a N s L
e b mtar 3 s -
PUT YRR R e
AR Y T e R,

“aieengammt n s
e T
rrer Wt Nem, ey

e P e P g
T e Mear s,

e i A b

KN ¢

[RF AR IS DR SRR A
L SR I

P, 0T

1

ATI-000232_0052

Published by AsbestosClaims.Law
asbestosclaims.law/library/21237/52



https://asbestosclaims.law/library/21237/52

broken surface of ashestos. Now used in many of the paper mills of the
United States and Canada, this improved [elt is giving [rum two to five
timnes the serviceability of the ordinary felt, thereby effecting lurge savings
in replacement custs. It also assures [aster, more even dryving with better
finish and increased production rates. , :

Grades: Asbestos cloth is made in all standard ASTM grades as follows:
Commercial, Underwriters’, A, AA, AAA and AAAA. In gencral, the
grades containing the higher percentages of ashestos provide greater
thermal stability. (See Table K, page 33, for percentage of asbestos con-
tent in cach grade, and Chart .\, page 30, for strength retention properties). |

Widths: Ashestos cloth is generally available in widtls of 367, 40" and 60"
Other widths are woven for special applications.

Weights: The style designation emploved by the ATI uses both a numeri-
cal aud alphabetical classification. in metallic cloths, the fiest two digits
denote the weight perssquare yard expressed in ounces, The letter "M T
indicules that the Labrie is wmade with metallic or wire-inserted varns,
and the finad digit or digits incdicate the eut munber of the vars emploved.
In pluinor non-metallic cloths, the meaning of cich nume it':xl.(lvﬁigunliun

e

f 2
AV AR S
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is the same as that used in the metallic cloth classification. The alphabeti-
al letter designates the weave used, The letter “P¥ stands for plain weave,
“II" 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 rn'ng‘c from approsimately
015" 10 100", Fabries up to 15" in thickness can be woven in multi-ply
construction. .

Talerances: The tolerances for width, weight, thickness, yarn number
{ert) amdd constretion of ashestos cloth are in accordance with AST)M
Speeification 1 1571 See puge TL

Standard Packages; Ashoestos cloth is nurm.xlly supplied in rolls of oO and
100 linear yards, Other lengths can be ordered.

TABLE N -CONSTRUCTION OF TYPICAL ME .TALLIC
IWIRE-INSERTED s ASBESTOS CLOTHS

Wirehr ATl ' Cuxsmnuctiny

l-'-‘h::' Yo S Wans Fiee
et No. Eans Picks Yann Yanx
210 32Mu 14 14 it 811
2% 32M12 19 9 1221 121
215 ASMIu 18 8 102} 1
2.25 ©36M10 18 L] 173 il
a0 37M12 18 8 1221 113}
AL Jgato 1 9 121 21
20 JOM I 17 B 1u21 U2}
250 RIAYSTH 12 . 1.5 tu22 122
23 -uM12 18 8 1021 1221
75 RAAM 14 10 #22 821
275 My 17 8 y21 w21
2% M0 18 9 21 1021
275 4110 14 8 bk -1u22
2.0 45812 18 9 102 1221
250 46\1D 19 10 [[11e3} lu2l
3 MY L 16 10 §2? u21
S.k) yiiio g 9 122 12t
3.25 52010 20 10 1621 021
345 551 16 7 B2 H22
3.3 55510 18 9 122 1022
.40 MMI0 iB 9 22 122

E XY 7] 64110 22 10 o2z w22
425 6BAT1U 16 8 1032 1032
6.25 100M12 45 15 * BRI 1224
700 112M10 35 12.5 1022 w22

The Legter =M™ in Syle Namber indicates Metallic Cloh, . '
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TABLE P—WEIGHT AND CONSTRUCTION OF TYPICAL

PLAIN (NON-METALLIC) ASBESTOS CLOTHS

WeicnT AT CossTrUCTION Tensie Simencin®

A I I P I A I
850 81726 0 14 2610 2610 k1] b+
0.63 U 3 21 n 2110 2310 0 43
0.70 1130 21 17 i) 010 {4} 30
0.73 1218 2 17 181 1810 B ko
0.yy 14017 21 19 1710 710 55 50
0493 15126 15 14 “hig 1} 43 40
1.05 1TPIu 20 15 ] 1710 03 10
1.05 17 16 I3 202 2120 33 50
110 180G 13 9 19t 1010 40 70
1.0 il 35 an 2ulY mlo 1w i
1.235 ) ] a2 13 i) M ;] 40
1.30 211010 8 i 10200 vty BN )
1.30 2106 12 153 J ] 1020 53 0
1.0 HPIG R 9. laly 1010 135 T
1.0 22016 14 w ALY 120 8 Su
1.1 2122 21 12 2300 220 75 kY
1.3 23008 7 1 iy 1840 33 a0
1.50 21110 Yy 9 iy w2 50 43
1.65 200 Y] 14 o 12y 83 Y
1.63 Pl 13 13 124 120 uy 60
1.65 26111 1t 11 R R 1120 ) n
1.5 28116 21 10 1541 1620 115 i)
(WK RUTR U 16 (D e nia (L)} 30
140 it K] 1 IERM [RR] u3 10
1us 3HM2 1] 1 Cludy 120 . 33 1
200 e n Y oy PuAi] w 40
oo Jirte 16 9 Judy k] Y 45
225 361'8 16 6 L R0 100 R}
283 a61M0 i 9 120 lu2u 125. 50
an avrin 14 j{i] i 112 145 ad
235 P12 = ¥ 120 1220 1u3 33
250 weie ] 10 g Juu 115 55
2,50 BIUFRA] 28 11 1120 1120 164 w0
n0 ETTA ] 18 4 (T} TR 1 35
3. Jure 3 10 1220 1200 170 50
3:30 S3T12 36 12 120 1en JGv 55
350 LTz 10 11 120 1220 — _—
4,20 G 1MONC Ju 11 ) 1020 — —_
4.75 Tui0nc kn 16 Hin 11920 —_ —
5.25 B1P D 40 13 TR i} — —
5.50 geitioiC W 135 B U] p{ixiH] —_ —

The letter
Cunsttuetion.
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“ in Siple Number imbicaies Plaia Cluthe =117 indicates Herringbens
T indicates Twille '
* Miniswin average of 5 tests, grab method, sccueding 10 ASTM Specibication 1) 1682,
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Ashesios Tape
I

Asnistos tape is 3 narrow woven fabrie with selvage edges. 1t is made
in Bve classes, the most commanly used being Class A. & plain or nou-

metallic tape. and Class B, a metallic or wire-inserted tape. The other
three classes are Jeseribed in ASTM Spevification 1 313, page T

Uses: Ashestos lapes are wiilely used in the electrical industry as an insula-

tion and have numerous othier applicationg where an incombustible woven
tape of Ligh tensile strength and thermal stability is renuired.

Plain (non-metallic) Tapes of thin dimension are designed primarily for
electricul insulating puyposes sucht as motor windings, where there is need
for a heat conductive, thermally stabhe insulation capable of absarbing a
high pereentage of insulating varnishes and treatments, The impregnated
tape forms a mnisture barrier essentinl to ellicient mulor apuration.’

Heavier plain tapes are widely nset as i dugable H.unq;rnuf wrapping for.
Jead sheathed cables, as an insulation fur pipe hangers, as safety protection
for covering hol piping, as stress-relicving pads inw chling operations, and:
as a compunent of packings and paskets. When spevially treated, these
tapus pm\'idc such advantages as are pmuﬁng and resistance o oil, waler |
and corrosion for clectrical cabiles: they can also be pcuducud towithstand

. the destructive action of thermo- mechanical forees for ather applications.

48
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Metallic (wire-inserted) Tapes are designed for .service requiring higher

tensile strength or a high cocfficient of friction or where extreme abrasive
conditiuns are present, They are used as the major component in woven

brake linings and cluteh facings and as oil burner wicking. These tapes :
are woven with specinl alloy wires for applications where excessively high
_temperatures are encountered.

The thermal stubility of asbestos tape adapts it particularly for use as a
conveyor helting for carrying hot materials, Bath pliin 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 streich and may hc
specially treated lo inerease resistance Lo abrasion.

. Crades: Asbestos tapes for electrical purposes are made in Underwriters’
grade. Tapes for other uses are available in all standard ASTM grades
from Comunercial through AAAAL In general. the lapes with higher as-
hestos content aie vsed where high temperatune conditions are encoun-
tered, (See Table K, page 33, for percentage of .hlwslus condent in each
grade.)

Thicknesses, Widths: Stundard thicknesses ol thinner plain tapes range
from G107 up ta 0307, Greater thicknesses can also he Furnishesd, Heavier
plain tapes are e in thivknesses up to 4", Met allic Lapes dre woven e
thickuesses of 1, and heavier. Stk ml u ullh-. al ashurstus tape rangy
from 147 to 67, Tolenmees confurm to ASTM specilications,

Weights: The weight of ashestos tape varies from rction ob a0 poned
to tuore than 100 l)uumls per L0 feet, depending ou sive, Tables Q and R
show the approsimate wnnber of pounds per 100 FTeet s the approni-
nutle funtages per pond of tapes of standard thicknesses aod widths.
Tapes of weights other than those shown can also be woven. :

Electrival Insulution Classification: Asbeslos Lapes as minle Tor the eloce
trical industrye is furnished o three 1y pes, classificd on e basis of mags
netic rating determinations” which serve to identifly pertonnance Hinits,

Type H (Magnetie Rating 0.5 Maxinnom) iy intended only Tur special
applications where the asbestos is of privaey iupactance as electrical -
sulation used ou magnet wire and when used priviarily ws o dichectrie,

4 Fur penaisible variations in thickuess, width, weirhyt antl construction, and wtler
©daba alnut ssbestos Lape uot given above, see ASTM Spedibeation 515, p age Tl

7 Sve ASTM Specilicalions D 2100, page 78, sud D 1118, page 51,
49
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. Type IV (Magnetic Rating 2.00 Maximum) is intended for use where
(], the ashestos is of seeondary importance as clectrienl insulation and where
' . . K3 v - » » .
i it is applicd in combination with other materials of comparably higher
i diclectric stiength, as in the construction of heat-and fame resistaut elec-
i . trical insulating walls over unit conductors of electrie eables.
% Type VI (Magnetic Rating 490 Maximum) is intended for use where
{t the ashestos is of minor importance as a diclectric, as in the construction
i ol filler or heat and flame resistant walls of clectrie eables or when used as
i a lining for control enclosures subject to exposure to clectric aes,
i .
. Standard Packnges: Ashestos tapes for electrival insulation (plain tapes
X up to and including 0307 thick) are generally furnished in 36 vaed rolls
il wound on bushings. Industrial tapes of 15" and greater thickness are
i furnished in 100 and 1350 foot rolls,
1 \
TABLE Q—METALLIC [WIRE-INSERTED) WOVEN ASBESTOS TAPE t
: Asbiestos Testile Institute Standards® :
; — o - o ey a0t e - : 3
Tk~ +5 Wintg Arenos. F1. Avenoslas, | Toieksess Wwrn Avenox. Fro Apeenox.! us, "
Inciis Iaans Pindae P W0 P | bvenes INemes Pen Lo P W00 Fr.
1 116 % 641 C 156 sy 23 309
: " 127 434 6 2, 434
! 1 320 3.2 a 1.4 226
: % my 4.18 3N 3 )
1 190 5.25 1 34 2.5
i 2 131 6.62 414 3.0 e
i 24 121 8.26 H 2.7 36.1
i 3 100 9.93
- 34 .6l 11461 % 1 7.1 1.1
* 4 .5 13.24 14 5.7 176
; 1 67 190 1'% 4.7 212
0. 5 6.04 1653 2 3.5 1.3
i 5% i ’f*-ﬂl 2% i 354
: (.. 303 19.87 3 23 134
"% 2 50.1
nooo% 169 59 Vi : 4 50
‘Y 1 127 19 ' 8 543 .
¢ 1 10.9 4.1 . L1 1.6 62.6
’ 14 9.6 10.4 5 Lt T4 -
2 6.6 152 - Sz 1.3 T4
i, aty 5.6 179 - 6 ©Ll 83.7
. —— e -
I * Tapus can slso be supplicd in greater widths wind thickneases,
: 50 i
) 1
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TABLE R—PLAIN (NON-METALLIC) WOVEN ASBESTOS TAPE
Asbestos Textile lustitute Standards®
© Tk aess Winug Avenox, Fro Apenos.Lis. | Tmicksiss Winti Arenox. F1. Arrroxz.les,
Yacues  Iaeits Peeloe P 00 P aoms Iscies -Vl Pra 10 P,
s % a9 o TR TTOR I | 210
% W0 0.4 2 322 e .
1 23 .15 2y 2.3 ! ) .
1% 5.0 0.55 : 3 T2 © 450 .
1y 1304 onl
1% 13Lu 035 VAT I 5L3 L
2 117.3 AULBS N Skl 200
. )| $:1.3 LI
Ul ) 2Tud - A6 1t 35 A
& tug.y u.5 15 03 340
] 153.6 0.65
124 1260 0.7y - ; =
13 1000 U 116 2 o e
1 9.0 Lk 3F w5 g
3 iy L1 I 132 RCH
. - e 3 ] ]
. 4 vy 18]
20 4 REI 0.0
EH 1319 i 1 ha '_‘,";
1 121.3 [tH] Sy :'l l'i'u !
' {EIR [ e - ey : )
{". gLy Lig : b b6 i b
I 73.5 1.4 R
R 151 v 213 47 .
{ 131 6.3
023 1 $edLY o i 1.6 71
o P m; 120 . #3
1 yl | Lo 2 #s 122
1 a4 Lt <. < 1L {
My 3 13 b ] 18,1 |
1, LY L 31y 14 RURY :
2 4.6 206 1, 12 Sib )
S Ay 264 e 34 M | v
3 I 1 5 11 oy i
i s 16 B - b 3
L0 13 1311 0.75 b =9 LK .
Y ®y Ll . $7
1 (3% Lio 1 i 83 12 2
14 R . L7 1, 6.7 150 iy
154 407 R ] 145 S.4 (6.8 H ;‘.-l:‘.
1% s 213 2 L2 210 ¥
2 360 23 2 1.4 . : =
214 .2 A4l A 28 A0 ] | by
3 HEN:} 4 a1z 2.1 120 g &
) 21 ] 4 -:
132 0 1250 . L 1.y Xt i %
i Bz 118 I 17 1y o
1 2 L6 A 1.3 ho .
1, M0 it} 6 1.4 Tru | .
1
e b e e e ;
* Taprs can abo e supplicd it greater widihs and thicknesses,
511 ‘
' 1
4 Iz g
[t B
Asbestos Textile Institute document ATI-232: Handbook of Asbestos Textiles, Third Edition, Asbestos Textile Instit... Published by AsbestosClaims.Law

ACL Doc 21237 - Page 59 of 110 asbestosclaims.law/library/21237/59


https://asbestosclaims.law/library/21237/59

“
Asbestos Tubing

A snsios hubingd somelimes called tubular sheeving, is made i atshiestens

varns. citheer Trsided or woven, The braidded siahe s supplivel inanam . : )

iamieters amd testores amd inose eral wall thichnessis Geoneed avariehy
of servive eonditions, s haenished untreated or treaded, s ay be e
quired, Tl wanven stvhe can bae manufactured i various constrietions andd

is usually made to spevilic.tion.

P

Uaen: Braisled ashestos ubiiegs e widehy wsed s o sleeving fur elect ival

l :Appli.uu'v feads, cables winl other comcdnetors (o provide fire protection l
[ and 1esistanee i mechameal aheasion, They are s entensively nsesd i l
! ' covering e lead wires ol Ihvr.mfmmph-\: ;m.d in the -_:,l.u-.. imhnlr}‘ s :
; : protect the List ghessware brony jujury by serving as @ vovering fon pinets ‘
’ ; and longs. ‘
1} .

An important practical sdvitage of braided tuhing is the vse with which
it ean be fitted vver the arfiee o he covereds A Liraided tnhing will
Jide readidye over a d, wise or cable of the same outside dianmeter as thee
insule dianeter of the tubing, and il neressany s Renibility will alfow
it 1o Le expraded or comiracted 1o it slightly larger or amaller diameters.

¥
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The woven style of ashestos nbing is pacticularly adapted {or the insula-
tiun of bus bars, Waoven tubing of large diineters s sometismes Toomed
inta the dust bags wsed in pucnmatic svstems for filtering hol wisle gases
which constitute a fire amd dust hazand®

Grades: Asbestbs tubing is wade in all standard ASTM grades - Com.

mercial, Underwerilers’, A, AA, AAN and AAAN (See Table K, page 33,
fur percentage of ashustos content in cach grade.)

Sizes: Braided tibings are produced with inside diameters ranging from
Y up o several inches, Wall thicknesses range from Jess thau 1507 o
approsimately 107,

B YR
s

Woven tubings are made in dizmeters from less thin 17 up o 2207

Standard Packages: Braided tling is pachaged an spouls o suantWies

runging from 5 lbs. for thin walled tihing o 30 Ibs, for heavy walhad
tubing, Woven tubing is sold fu rolls, or gt to specified lensgths,
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» See abo "Asbestos Cloth,” page 42,
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Ashestos ‘Wick

Aspesros wick is a soft plisble strand of ashestos formed by loosely twist-
ing together several strands of roving, shibbing or felted ashestos. 10 s
.\'nppliml cither with or without cotton yarn reinforeement,”

Uses: Furnished in convenient resdy-tosmse furm, ashestos wick is a gen-
eral utility product of many aud varied applications. The power plant
engineer keeps it laudy as an cergency packing, The plusber finds it
uselul Tur packinyg stean hot water valves, The rooler depends oo it
as w weather seal Tor corrugated rooling, Maintenance workers use it for
canlking retorts, for scaling ovens and furnace doors and similar jubs,

Specially designed ashestos wick is used 1o wipe exeess metal from wire
in the process ol tinuing and galvanizing and as @ core fure high teapera-
ture packings.

Grades: "The stundard grade of ashestos wick s Cuunercial but other
pricdes ure supplicd on order by most manufucturers. {See Tuble K, page
3, for perevntage of ashestos conlent in each srade. ) -

Sizes: The 11 disnueter s standird for iost purposes hut other dinmeters
(usually Lfrom 107 or 307 up o F52" oe 157) are abso larnished,

Standard Packages: Asheston wivk s sold i haudy 70 Ve and 1 pound
balls aud i Larger quantities (usually 10, 23 and 50 ponnds) woud on

apn s ur revls.

= '

- 54
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Asbestos Rope ‘.

Thus procluct is produced in two slylcs; twisted and braided.

Twisted ashiestos ropee s made b bwisting tightly toether fwo or nwre
atrands of ashestos wich, Tu the heavier nepes,a hinder is wencrally used
to hokd the twist.

Braided asbestos rope is mache in three constructions: (1) by l'-:":udim;
e OF RO i:u.'kt'ls af ashestos varn inver 4 core al ashbestos Tope of with:
{2) by braiding aststoy yarn hraid over Poitd to form @ Bnished prodect
or ronn] Crosseseetion: and (31 by plaiting asbestos vin
jon, The braid over braid rope is firmer and stronger:
and vonfonms nore readily when compressed,

ol vither .\c|niu'u'
inter sepure crisseseed
the pl.lilml TENE is solter

Uses: Ashestos rope, i companion prmhwl 1o ashestos wick, is used where

4 thicker waterial tan wick s desived. The twisted style is widely used
av o sead between - Turmace doors and brichw ik, as a filling for eapassion
stie witlls of Luoiter settings, [ covering diese] vnglue esliast
m il s g\'m-r:xlut_' tdoors, as a g.;-.l.rl'iug
Las o cne for high lemperature p;u'king.

Juints in ple
liues, tur It king huoiler v\p:unit
maalerial for manhole covers ang

The braided stvie is used as a groove packing for hrspection duoars, s

a9
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filling for expansian joints in furnace brickwork, as a gasket for sealing
doors of water gas generators and similar services.

Grades: Asbestos rope is furnished in Commercial grade for maost general
uses and in Undenwriters”, AA, AAA and AAAA gmdt.s {o meet parm.ulnr
service requirements, The grades with higher ashestns content are used

for high temperature applications. (See Table K, page 33, {ur percentage
of asbestos contunt in cach grade.)

‘)IZ(‘S. Asbestos rope is made in a wide runge of diameters, nsually from
" ap to 1347 or 27,

Standard Packages: Asbestos rope is generally sold in 10, 25 and 50
pound units wound in coils or o reels and packed in individual carlons,

TABLE S—APPROXIMATE WEIGHTS AND FOOTAGES
OF ASBESTNS ROPE

NU"“{:C'?;:M“L# Arenox, Las, rew MO F1. Arrnox. Fr.oren La,
Y% 235 . 42,00
- % 5.0 2000
% H.5 11.75
n 12.5 8.00
% T 165 6.10
% 25.0 1.00
I - aLw 308
LA o .50
1% 56.0 1.80
)
36
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Non-Woven Asbhestos IFells

N ox-wovex ashestos felts are produced in sheet formation by arding or

other filer orienting processes. Spevial binders may be added 1o provide
© provessing strength, They are available hoth with and without ghss clath

reinforcement and are produced as sheéets, tapes andd rolls.

Uses: These non-woven materials exiend the uselul range of ashestos tes-
tiles by providing a strong thin felt readily saturable with resing. They
are extensively used as hasie reinforcements in buth high and low pressure
plastics, They also provide the busie reinforcement in iu:prcgu:m-d Ase
bustos tapes nsed as primary and secondary insnlation in high temperature
resistant wire and cuble,

Exhibiting a strength to weight ratio unapproached by most other avail-
able materials, resivated nonswoven asbestos felts are fnding important
applications as components of rovkets and missiles, Other properties which
adapt them particularly to the requirements of this servive are: uniform
ablation, low thernwl conductivity, lisy thenmal ditfusivite and execellent
dimensional stability. Resinated asbestos felts retain 4 higher pereentage
ol physical properties after expusure to extremely elevited temperatures
than other inurganic reinforcements or fillers. (For test duta on their
purfurm:muu at clevated lemperatures, see page 32)

Crades: Non-woven asbestos felts are made in standard ASTM grindes,
from Commercial through grade AAAA. (See Tuble K, page 33.)
“Thicknesses; Widths: Staudird thicknesses range from. 010" to 31:”.
Availuble in widths from 14 to 54”.
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Carded Asbestos Fiber

C anoep ashestos fiber is 100% ashestos which has been fiberized by passing
the crude through the several operations of the filu-ri'/.ing s ad by
screening and earding. 1t is furnished iu various uatlities are iter-
mined by the fiber length and tyvpe of erude.asbestos used and by the up-
crations necessary to produce the earded fiber.

_Uses: One of the major uses of carded ashestos fibers is for the elarification

ol such liquids as beer, wine, oils and chemicals. The mass of tiny fibers
furms a filter medium of extrcmely close teature which captures the un-
desirable suspended impurities when the liquid is allowed to s through
it. Because of the librous nature of ashestos, it may he vpened up iu pro-
cessing 1o any extent desired. Couseruently, curded ashestos fibers cun
be furnished in many degrees of fiueness to provide exuctly the right
screening fur the liquid to he ltered,

This product is also widely used as a pad for wiping excess metal {rom
wire during manufacture and as stuffing hox packing.

Standard Packuges: Carded ashestos fiber is packaped in 10, 25 and 50
pound cartons and in buses containing oue pound and smaller amounts,

'53 | : ]
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ASTM Sp(.:cific'alions for
Asbestos Textiles

Pages 60 through 96 contnin the Ameri-
can Society for Testing and Materinls
_ specifications relating 1o ashestos textiles,
reproduced here with the permission of
the Society. These were in effect at the
time this edition of the Hundbook of As-
bestos Textiles was pristed, However,
since ASTH specifications are subject 1o
continuous study amd review. the reader
should consult the Nociety’s current
“ASTM Sundards on Textile Materials”
for possible subsequent revisions, See
index for subjeet and individual speeifi-
cation reference.
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§ . NOTE; ASTM Specifications and Methods of Test are subject to con-
: tinual revisiva. Consult the Society's current “ASTM Standards on

Textile Materials”™ for possible changes in this specification,

Standard Specifications for and Merhods of Testing
ASBESTOS LAP'

‘ ASTM Designation: D 1061 - 58
i .
H Avorixo, 1931; Last Revisen, 1958
T “I'his Standard uf the American Suciety for Testiug and Materials is issued under

tien indicans the veus of oigmal adiquion or, in the Case of revision, the year

] . . . . . . N

l the fined designation D 11613 e number immediately following the designa-
¢ uf Yust tevistaz, A pand er in pasenthews indieates the vear of last reapproval,
i

Neors.--1alits rial changes in Sections § and 1} were made
in Qciober, 1939, Sectinns 2, 4, and 9 were revised and Section
11 un Magnetic Rating was deleted editorially in Juac, 1962,

Scope Asbestus Textiles Used for Electrical
1. These specifivations and methuds of I'"-“'Ul“'-ing l'l{r]mscs (ASTM Designa-
test apply to ashestos lap, a felted ushes-  tion: 1D 2102

tos product. (o) Weight—The weight of asbestos
. tup is normally expressed in the number
Definitian of gritins per lincar yard.

2. :Asbestos Lap is an asbustos textile
product which is identificd by (1) Style, Grades
(2) Type, and {3) Weight, 3. (a) The grade of asbestos lap shall

(u) Style.~The '.%'-l).lu of :1;;l)¢-flu.~'. P be determined by the percentage of as-
refers o the physical consiruction and  cras by weight, and shall conform to
two distinctly different styles are nor- 3, following requirements:

i mally available:
L Style {4 ribbou-like focination of == "~
S A et e ey Grasie Astesias Conicrnt,
felted asbestos fiber. et cent
' Style I1.—A paralld assemblage of  ——
2N Siyle | hl’ Underwriters' Grado, ... ... BD to BS, excl
1 el B ‘ e e T 85 to W, exel
i (b) Type.~The type of nzbestos hap grge ad 0000000000 00-to 05, sxcl
; refers do the clectrical propertivs of the  Gesde Ada ‘teeee-] U5 o 09, excl
¢ lap asg given in the Spediiication for -
I Under the stunduaadization pmcull;am of 1h.'4~. Eleclrical Prupcnies
- Kariety, these specifivstons sre ticer e juria- e 1. : -
i diction of the ASTM Cununittee D13 v Tex- 4. .‘\.sbl.':l(.)h l‘lp used  for elcv..l.ncnl
ii tile Matetoala, anel ace the diseet eapensilabity of  insulation shall confurin to the Specificu-
7 ' Subemnmittee A= o Asbeedos aml s Teaule ————
Pronduein, ? Appeurs in this publicutiva.
l : B “14-63
f 60
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SpECIFICATIONS AND TEsts ror Asmestos Lar (D 1061)

tion for Asbestos Textiles Used for
Electrical Insulating Purposes (ASTM
Designation: D 2100).7

Weight

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

Permissible Vaciv Penminible
atinas in Average \;.ria(iunl in
U rains rrr Lineas{ Grains per Linear
Yard of Five Teat, Vasd of Singie
Sf evimens, prer | Teat Specimen,

cent : pet cent
Style lo.ov.ins 8 16
Style Il...:... B 10

MeTrnons or TESTING
Sampling

6. (4) Each shipment shall be divided
into lots of from 800 to- 1000 th. Frem
each lot or fraction thereof, five sample
packages shall be taken at random and
the tests prescribed shall be made on
specimens removed [rom each package
selected.

(b) If tests from any lut fail to fall
within the specified limits, two additional
sets of five sample packages shall be
taken from other parts of the lot and
tested as before., Acceptance shall be on
the basia of these two sets of five sumple
packages being  within  the required
limits.

{¢) Optiona! with the purchaser, if the
values determined in ucenrdance with
Paragroph (b) fail to fall within the speci-
fied Bimits, the 1ot shall be subdivided
into units of approximately 200 . These
shall Le sampled and iested for con-

“mined in accordance with the Method of

formaace in accordance with Paragraphs

(a) and (4).
Test Condilions

7. All test specimens shell be brought
to standard condition in nccordance with
Section 8 prior to testing and all tests
shall be conducied under stundard con-
ditions.

Staadard Condition ! 3

8. Standard condition of asbestos lap
shall be that reached by the lap wiien in
moisture equilibrium with a standard
atmosphere having a relative humidity
of 50 per cent at 21 C (70 F), A tolerance
of =2 per cent is permitied in relative
humidity and 1.1 C {2 I') in tempera-
ture (Note). :

Note.~For purpoescs of tests, it is recog-
nized that specimens reach maisture enquilibirium
after exposure for at least 4 hr uniess otherwise
specitied, under above coaditions.

Asbestos Coatent

9. The asbestos content shall be deter-

Test for Asbestos Content of Asbestos
Textile Materials (AS'IN Designation:
1 1918).2

Weight ‘

10. From each of five packages sefected
in accordance with Sectien 6, a {-yd test
specimen shall be taken. 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 shall be

“weighed 10 the nearest grain, and the

61

average weight of the five specimens cal-
culated. :

3674 X
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NOTE: ASTM Specifications and Methods of Teat are subject to cun-
tinual revision. Consult the Society's current “ASTM Slandards on
Textile Materials™ for pussible changes in this specificution.

Standard Specifications and M etﬁod: nf Lest for

ASBESTOS ROVING!

@

ASTM Designation: D 375~59
Aportep, 1936; Last Rxvisen, 1959

This Standard of the Amwerican Suciety for Tesdng and Mategals is issued
under the fized designation D'375; the final number indicutes the year of orig-
inad adaption as standard oz, in the case of revision, the year of Jast revision.

Nortz.—Editatial changes in Sections 2, 8, 9, and 10 were
made June, 1960; also the Notzs were numlered. Editorial

changes throughout the method were made in June, 1962,

Scope

1. These specifications and methods of
test apply Lo ashestos roving, used mostly
as the main component of heat-resistant
electrical insulation for various Lypes 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 without
other fibers, rubbed into a single strand
without twist.

(8) Reinfurced Asbestvs Koving.—As-
bestos roving coataining a core of other
fibers.

(¢) Standard Condition. — Standard
condition of asbesros roving chall be
that reached by the roving when in
moisture equilibrivra with a standard

‘atmosphere having a relative humidity of

} Under tho atandardization procedura of the
Boaciety, theso speciliculicns are uader ths juria-
diction of the ASTM Commitice [3-13 on Tex. -
tile Muterialy, and wre the direct respunsibility
of Sulcommities A-t on Asbestos and s Toatite
Prudueta.

|
t

R

50 per cent at 70T (21 C). A tolerance A

of :£2 per cent is permitted in relative
bumidity and =2 F (1.1 C) in tempera-
ture,

Noir.—For purpese of tests, it is recognized
that specimens reach moisture equilibsium alter
expasure Lo maving air for at least 4 hr, unless
othurwise specified, under the above conditiony,

(d) Number (Cut)—A number hy-
phenated with the word “cut” indicates
the sumber of 100-yd units in 1 Ib of 2
standard asbestos roving, and  desig-
nates the cut-number of that roving.

Nuaiber (Cur)

3. (a) The standard number of asbes-
tus roving is designated as “cut.” The
yards per pound of the standard cuts
shall confurm 10 the requirements as
preseribed in Tabie 1.

Norx 1.—The tolerances on specinl numbers
such as S}-cut, 6}-cut, etc. shull be equal 1o
those of the standsrd numbera, ) )

(0) The cut of reinfurced asbestos
roving shall be determined without re-
moving the reinforcing core yarn. |

Ti-30
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SeeciricaTions AND TESTS FOR Aspestos Rovikc (D 375)

Grades
4. (a) The grade of asbestos roving
shail be determined by the percentage of
asbestos by weight, and shall conform 1o
the fullowing reguirements:
Asbestos Conteat,

Grade per cent
Underwriters’ grads.. ..... . B0 tn 85, excl
Gradé A vveeenreenrnornans 85 o 00, excl
Qeada Ad..oiieeniinianens 00 to 05, excl
Grade AAA....... RN .. 98t 00, exnl

TABLE [ — REQUIREMENTS FOR

YARDNS PER POUND OF STANDAND
ASBESTOS ROVING.

tds pes

Cut Number

Varistions In:
Average

¥
Variations in,

per Pound
Pound
Yards pey
Pound of
Single 30-yd
Sirin

KNominal Yards

Perminibie

# | Perminsible

M

2 te 678
41y o GUO
495 to HUS
GRO te V2O
TS Lo HILG
NSO Lo 1150
T2 to 1350
1108 o Juil
LU e 1840
1530 to 2u70
2300

2040

25851 34450
3220 tu ITSO] YUTH to qu2s
L BGRY to 4320 J4tm Lo 400U
1140 ta 4H60) NR2S to SITH
$HUU Lo 56'10' 42680 1o L750

Nore 2.~The 16 and 18-cut rovinga are
availuble valy in the Uaderwrilers' grade: ull
otber cuts are available in all four grades,

{(b) The asbestos content of reinforced
asbestos coving shall Le determined with-
out removing the reinforcing cure yarn.
Electrical Properties

S. Asbestos ruving used for clectrical
insulation shall conform to the Speciii-
-cation fur Asbestos Textiles Used for
Electrical Tnsulating Parposes (ASTM
Designation: D 210052 ’

® Appienra in this publicativn,

~n

MEeTuops or Trsting

Sampling

6. (a) Each shipment shall Lie divided
into lots of from 800 to 1000 lb. From
each lut or [raction thereol, Gve samgle
cones shall be taken at-random and the
tests prescribed shall be made on sped-
mens removed {rom each package se-
lected. : ot

() If tests frum any lot fail to fall
within the specified mits, two additional
sets of fve samiple vones shall be taken

~ from other purts of the lot and tested as

Lefure. Acceptance shall be on the basis
of these wwo scis of five sample coues
Leing within the required limits.

{c) Optional with the purchaser, if the

values determined in wccacdance with -

Paragraph () [ail to fall within the speci-

hed limirs, the ot shall be subidivided

.into units of approximately 200 b, These

shall he sampled and tested for con-

furimance in accordunce with Paragraphs |

(a) and (b).

. Test Canditions

7. All test specimens shall Le brought
to a standard conditinn in accurdunce
with Sectinn 2 {¢) prior o testing and
all tests shull be nuude under the standard
condition,

Number (Cut) .

8. (u) Number of Tests—Make ten de-
terminations of the humber of yards per
pound on cach set of five puckapes se-
lected.

(0) Procednre.—~Group the packages on
the fluar and drase five sirands from them
slowly, lvoping wver a suppart to as-
semble 20 sirands, which shall be cut
into a 1-yd length while suspended.
Weigh the 20 yd to the nearest 0.1 grain
and cabeulate the namber of yards per
puund from the fellowing formula:

- Ti is
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: SPECIFICATIONS AND TESTS FOR ASBESTOS ROVING (D 373)

% y oo 100X 20 Asbestos Content |
g “ 9. Determine the ashestos content in l
Th where: asccordance with the Mcethod of Test for
i Y ‘= yards per pound, and Asbestos Content of Asbestos Textile
} W = weight of 20 yd in gralns. Materials (ASTM Designativn: D 1918).2
i
i i
?
if
b
3 A
b
Pé :
g )
i
o
) |
1
H
1
’, -
Y3
i
!
5.
i
’ 1 -
. % -
' 1
. N !
e TINX
t
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BT AMXRICAR STADAwDS AUIOCIATION
UDC #71.31:a001

NOTE: This Specificalion is scheduled for revision by the ASTM in
1967 to conform with the class desianations for Ashestos Yurn as 4
shown on pages 38 and 39 of this edition uof the Handboak.

Standard Specifications and M ethods of Test for
ASBESTOS YARNS'

'
)
! .
ASTM Designation: D 299 - o0
AvorTED 1954; REvisep, 190602
This Standard of the American Society fur Testing and Materials s issued
untler the fised designation 13 299; the tinal number imlicates the yrar of orig-
iaal adoption as standard or, in the case of revision, the year of last revision,
, Note.~—Secctiva 8§ was added aml Sections 2, 11, and {4
were revised editorially in June, 1902,
Scope ' (b) Pluin  Asbestas Yarn—DPluin as-
1. These specifications define asbestos l,"-'"”’s Y‘“’;‘ consists of: (1) asbestos
yarn, presceibe the methads of testing, fiber, wor (2) ashestos and other flbers.
and stipulate tolerances, . (e} Melallic .l:bcflus 1 uru.-—_—.\lct;xlhc
asbestos yarn consists of plain asbes-
Deflnitions tos yarn or roving twisted with brass,
2. (a) Asbestos Varm—A twisted copper, or other ling wire. It is also
assemblage of: (1) asbestos Giber, (2) termed “wire-inserted yarn.”
. asbestos and other fibers, (3) ashestos (Y Reinforced Ashestos Varn, - Pliin
and other fibers and wire, or (/) ashestos  asbesios varn or roving twisted with
and other fibers with an insert of cotion  an insert of yarn made oi other fibers, -
or other yarn reinforcement. (¢) Standurd Conditivn.—Standard
! Under the standacdization procedure of the condition of asbestos varn shall Le that -

Sueicty, thena «pu\'iﬁ\'nliuna. are under the )ur.is- reached h)‘ the yarn when in moisture f
diction ol the ASTM Committee 113 oa Teatile - .

Materinly, aad are the direct reapousibility of equilibrium with a standand atmosphere "'
Subwwnymittes A=l un Asheston and Tt Testile  having a relative humidity-of 50 per cent i\
Producta, at TOF (21 ). A 1olerance of =2 per

1 Prior o their present sdoptivn na standard, - ! ! - 1
theaw specilicntions were published as temiutive  cent i3 pcrnuuml in relative humidity
& from 1998 16 1029, They were ndopted in 1929, P . I ) :
publishied oo stunderd Irom 1920 to 1911, being and 2 F (1.1 C) in emperature,
revined in VRN 196, andd 10937, out withdruwn '

] and replaced (e 1911 Ly Teutative t?pm:iﬁcu- Note.—Tor purpose of tests, it is recognized .
tions D 205 - 41T which were publirhed as that specimens reach mnisture oyuilibrivm alteg :

tentativa Lo 1910 te 1912, They were ngnin
adopted it 1942 und publishied-ss wiandued from
1042 to 1948, They were reverted tu tentntive
in 1948, and were pulilizhed as teutative from

: 51, bei cised in 1940, 1950, 1951, . C : )
:s;:‘ul:‘umm.n._ being rovised in 1910, 1050 (f) Tuwist, Direclion of —A yam has § i

exposie for at Jeast 4 hr, unless otherwise apecis
ficd, under the above conditions.

1T A

1
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?ii SPECI¥ICATIONS AND TEsts roz Asnrstos Yaxns (D 299)
> gi ; twist i, when held in a vertical posi- {f) Yarn Construction.~Based on the
1 } tion, the spirals around ils central axis  cut as defined in Paragraph (g), asbestos
it conform in direction of slope ta the yarns are designated in the asbestos
(4 centsal portion of the leiter “S,” and textile industry by numbers which indi-
x Z wwist if the spirals confarm in direc- . cate the cut-number, the nuraber of
i tion of slope with the central portion of plies, and whether the yarn is plain or
’3. the lettes 2.
i TABLE [~-REQUIREMENTS TFOR
| s 0 i L. YARDS PER POUND OF STANDARD -
. Norg.~This definition applics to the twist in = gyNGILE ASBESTOY YARNS,
: single yarns, the ply twist in plied yaros. and -
! the cable or hawser twiat in cords, 2, ———
. S reatsaible
o N |28 | irmbaty | vaidoas o
a Sumber 25 A""’?.' Y‘Jd" Paun‘d af lSin;:e
B perloun 30-yd Skein
2 z
? : Tcut.......|-b0Ul 400 Lo B0 425 o &75
1 t Bcul..en.n- 800 562t 618 510t 60
F4 Teettte,ouu..f 7000 644 to 753 505 t0 KOS
ht S-cut.,.....} 8OO 73610 8641 6480 0 G20
2 BeeBl.eennns guy| 828 (o ST 765 to 1033
i 1000 020 to 1050] S50 10 1150
* 1104 to 1296] 1020 < 1350
.";1. . 1254 10 1612 1190 1o 1010
i ; 1472 10 1748} 1360 o 1840
f. ! STwist  ZTwist 1058 to 1044] 1530 10 2670 -,
H o 1840 1o 2160} 1760 1o 2300
Z‘ (g) Cut (Asbesios).~A term derived 2000) 2024 (v 23T8] 1870 14 2340
! . eutll teidi “0U0 wraing | L12400] 2908 e 250 P00 G 276D
- lf-‘r cutling (dx:. idiny) ‘O(XJ-gnun‘s into 26U 2199 10 2n0l 22145 10 2000
ko linear mass units Ly the grain weight of Sniil 2578 wa 02 1] 298G te 400
g, H 100 yd uf a single yarn. The number of 3t-cur..... .. JI000] 2760 o 3240 2550 10 3450
: : Asecut,...,,.J35000 32 N 2976 ta 402
£ such units expreases the number of the Toroubeeneees o go:?) v o T o auas
H cut aml, when multiplied by 100, indi-  aseeu....... 4500] 4140 ta 4860] 3448 (0 AITS
¥ cates the nominal yards per pound, Sb-eut, ..., SULY; 4606 to Mm)l 250 tw STW
. Eiarmgie,~1 Ave 30-yd skeina of single yara, . .
o or 150 y, weigh 637.5 grains, then 100 yd weigh  metallic. All yarns comprising S-cut 1o
i 425 grains. 9.cut, inclusive, have 3-digit construction
§i -‘-:—:?- 1647, or 16.47-cut, which ia 16-cut on  nuwbers; yarns comprising 10-cul lo
o the light side, and 16 X 100 ~ 1600 :_U-cu(',}ncluswc,.h_m'c -1-d;gxl construc-
! peminal yd per Ib. tion numbers. Digits are significant as
ii - Ler of strand follows:
4 (}{) Ply.--Ply ix the number ol strands The last digit, if zero, indicales plain
;5 of Slﬂglc nsbcéufs }'u-m l\\;’lllfd.‘l()g(ilhcf yarn; i the last (”gii is 1, 2. or 3' the
3 to form a keavier yarn. Dly 82 term 0 00 of sirands of wire 1wisted with
i used principally in Lumbumt:ion [\\ ith o) ysbestos s designated. '
. 2 . + vee . . .
i number to desiguate the szra;w s of singie I'he next o last digit designates the
; yarn twisted together, as 2-ply, 3-ply, plies.
1 ete. - ‘The remainiog digits (1 or 2) designate
} (i) Nuwmber  (Cut).—A f"‘"fbﬂ by~ he cut-numbier.
phienated with the word cuf indicates the
number of 100-yd units in 1 1b of 2 stand-  Eramples: . ot )
. ‘0. 931 yarn..... -cut, 3-ply~1 wire yarn °
ard asbestos yarn, and designates the ;’2 18‘36 i’:;: ____ ent’ lY 1 wire yarn
] cut-nuimber of that yarm, ! SRR
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Breaking Strength

3. The breaking strength of asbestos
yam shall he expressed in pounds and
decimal fractions thereof and shai] con-
form 10:

(1) The specified average for the ship- '

ment,
(2} The allowed minus variation of
the average, and .
() The minimum specified for any
individual Lreak. :

Yards Number (Cat)

4 (a) The yards per pound of the
3tandard single asbesiog yams shall con-
form to.the requirements as prescribed in
Table 1,

(4) The cut of reinforced asbestos yarn
shall he determined without removing
the reinforcing coie yarn,

(c) The yurds ber pound of merallic
asbestos yarn s less than that of plain
yarn of the same cue in propartion to the
weight of (he inserted wire,

(W} The yards pPer pound of sized
yarn, single or plied, shalf be subject 1o
an additional tolerance of =2 per cent
in comparison with the corresponding ua-
treated yarn,

Size of Wire

5. ‘The diameter of the wire used in
metallic ashestoy yam shall pot vary
from the size specified Ly more than
=£0.001 in,

Twikt
0. The directions and (urns per inch
of twist shall Le ag mutually agreed

upon by the manufacturer and the pur-
chaser,

Grades

7. (4) The grades of plain, metallic,
and reinforced asbesgog yarn shall be
determined by the percentae of ehumer o

ot "

i iti tile Instit...
i Edition, Asbestos Tex
itute document ATI-232: Handbook of Asbestos Textiles, Third
i tute :
Asbestos Textile Insti

ACL Doc 21237 - Page 75 of 110

Crads ll'buu- Conteng
Commarcial Urade..., 75 Lo BO per oent, sxql
nrlnrwril-u'Grndu. . 80 1o ag per cent, axel

Geade d ., ) seee. BB ta g Per cent, esef
Grade A A, Ttresess.. R0 to g8 Per oant, exe]
Grade AAA. Vesiaa o 95 0 0p Per cent, ese)
Grada gaan’" 77000 90 10 100 per cent, laa}

{3} The asbestos conlent of reinforced
ashestos yarn shal] be determined wig.
oul removing the reinforcing cors yam,

{¢) The asbestos content of metallje
asbestos yarn shaly be dztermined afler
the wire has Leen femaved,

Electrical Properties

8. Yurns used for electrieal insulation
shall’ conform 10 (he Specifications for
Asbestos Texiilag Used for Electrical

Insulaging Purposes (ASTAf Designa-

tion: D 2100) 4

Mernons of TEesTING
Test Conditiong

9. Al test specinens shall Le brought
Lo a standard conditinn in accordance
with Sectipn 2 (¢) prior to testing, and
all tests shall be made under 1he Stand-
and condition,

Sumpling

1. (a) Unlesy otherwise specilied,
each shipment shali pe divitled into lots of
800 10 1000 Ih, From cach lot, or fractjoq
thereof, five sample tubes shal be taken
at random, preferably from more than
Lwo cases, and the qosig prreseribed for
strength and yardage (Sectiong 11 and
12 shall be made on specimens [rom cach
package taken,

() U tests from any ot faj] to falt
within the specified Himivs for strength
and yardage, twa additional serg oof live

sample tubes each sl be taken from -

other parts of (e lov and teste as be.
fare. Acceprance for breaking streagth.
and yardage (egis shull Le on the hoeie
A thuea s oo

Y

T
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SPECIFICATIONS AND TEsTs rox ASEESTOS YARNS (D 299)

{c) Optional with the purchaser, if the
values as determined in accordance with
Paragraph (8) fail to full within the speci-
fiedlimits, the lot shall be subdivided into
units of approsimately 200 th. These
shall be sampled and 1ested for conform.-
ance in accordance with Paragraphs (a)
and (b).

Breaking Strength

11. (a) Apporalus~—A tensile testing
machine coniorming to the Specifications
for Textile Testing Machines (ASTM
Designation: D 76).

(&) Pracedure.—All tests shall be made
on single strands, Single strands shall be
broken after conditioning the tubes for
12 hr in accordanc~ with Section 2 (¢).
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 uscd. Onebreak shall
be made from cach tube of each set of
five tubes selected in accordance with
Section 10, Care shall be taken to avoid
luss of twist during the test. The holding
device shall be of the drum or capstan
type. All breaks within § in. of the con-
tact points shall e discarded. ‘

(¢) Calculation and Repurl.—The al-
lowed variation from the averape of five
individugl tests shall be calculated as
follows: '

T = —

Vs

where:

T = allowed minus variation of the
average of any five tests and the
specified average, and

Ezample.~~Assumed that the specibed aver-
zge ia 3 1b and mioimum break is 2 b, then

or, the average of any five tests al random should
be not less then 2,56 lb,

Yarm 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 (s) o (¢).

{a) The yards per pound of plain or
reinforced single asbestos yarn shall be
determined by reeling o 30-yd skein
from each of five tubes taken at random
from each lot of 500 10 1000 lb. These
five skeins shall be conditioned for at
least 4 hrin accordance with Section 2 (¢),

and the weight of cach skein shall then’

be determined to the nearest grain, The
average yards per pound shall be the
arithmetical average of the five deter-
minations, calculated us follows:

UL 1]

Y=

where:
¥ = yuards per pound, and
I = weight in grains of a 30-yd skein,
() “The yards per pound of plied plain
or reinforced usbestos yarn shall be deter.
mined by recling a 30-yd skein {rom each
of five tulies taken at random from each
lat of 800 1o 1000 Ib. These five skeins
shall be conditioned for at least 4 hr in
accordance with Section 2 (¢), and the
weight of cuch skein shall thea 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:

7000 X 30 X (number of plies)

J V = spread between the specified mini- Y - = '
1 murn of any single break and the X 0.95
) specified lot average. where:

¥V = yards per pound of single ply,
¥ = weight in grains of a 30-yd
shein, and

T - i-2 0.95 = [actor to compensate for an aver-
Vs agé contraciion of S per cent in-
T o= 044 : curred in twisting,

—

8Y T2 #
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SexcrricaTiong AND Tests ror Asaexros Yixxs {D 299)

{¢) The yards per pound of metallic
ashestos yarn, single, or plied, shall L=
determined by recling 2 30-yd skein
from each of five tubes taken at random
from cach lot of 1000 10 1400 }b, These
five skeins shall be conditioned for at
feast 4 hr in accordance with Section
2 (), and the weight of cach skein shall

" Lhen be delermined to the nearest grain.

The weight in gruins of the wire taken
from ene skein shall be determined. This
weipht shall be subtracted from the
weight of each skein. The average yards
per pound shall be the arithmetical
average of the Gve determinations, cal-
culated as follows:

¥ 7000 % 30 X (number of plics)
W X 095

where:
¥ = yards per pound,
W = weight in grains of 30-yd skein
(without wire}, and
0.95 = factor Lo compensate {or an aver-
age coatraction of 5 per cent in-
curred in twisting.

Twist

14. (o) Directivn of Twist.—The di-
rection of twist shall be determined in
accordnnce with Section 2 ().

(8) Turns in Single Yurn.~—The urns
per inch of wwist in single yarn shall be
determined on any standard single yarn

twist tester. The first 2 yd of any pack-
age of yarn shall Le discarded, and all
possible care shall be cxercised in han-
dling samples to pwevent & change in the
existing twist, The yam, drawn just
taut enough to prevent sagging, shall {e

" gripped in the twist counter with clamps
set 4 in. apart. One clamp shall be -
tated until the twist is removed as indi-
cated by the yam breaking under its own

. weight, or by visual cxamination ol the
sample. The twist of yarn in a shipnient
shall be the average of three 12ats from
each of the five tubes aor hobbins selected
in 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
(¥}, with the fellowing exception: The
clamps shall be set 10 in, apart.

Asbestos Content

11. (@) Determine the asbestos con-
tent in accordance with the Method of
Test for Asbestos Content of Asbestos
‘Textile Materials (ASTM Designation:
D 1938).2

(3) In making asbestos content deter-
minations on asbestos yarns reinforced
with coutinuous fGlament glass yams,
such insertion shall be removed befure
making the determination. The organic
coutent shall be computed on the basis
of the uven-dry weight of the glass rein-
forced. yarn previous to removal of the
glass yarn insert.

69 T UX
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AMERICAR STANDARD Lid 1131504
ny AHI-IUCA'N QTAKDARD;'! ASS0CIA Tiox

NOTE: ASTM Specifications and Methods of Test are subjert to con-
tinual revision. Consult the Society’s current “ASTM Standards on
Textile Materinls™ for possible changes in this specification.

T'entative Specgﬁcat:’an and Tolerances for

WOVEN ASBESTOS CLOTH!

ASTM Designation: D 1571 -66 T
Issuep, 1958; Revisen, 1968

This Tentative Specification has heen approved Ly the sponsaring commit-
tee and accepted by the Society in accordanee with established procedures,
for usc pending adoption as standard. Suggestions for revisions should
be addressed to the Socicty ‘at 1916 Race St., Philadelphia, I'a. 19303,

1. Scope

1.1 This specitication covers woven
asbustos cloth having a minimum of 75
per cent asbestos fiber by weight, ex-
cluding the weight of other inurganic
reinforcing strands which may bc pres-
ent.

NOTE 1~-Speciiications for asbestes yarns”

are overed in ASTM Specification 13 299, {or
Aslwstos Yarn.?

2. Deluiticns

2.1 dsbestos Fiber, n—Fur purposes of
this speciiication, asbestos fiber is the hy-
drous  magnesiwn silicate  serpentine
mineral identifid as  chrysotile  and
havitg the general empirical  formula
MuSi0 (00,

2.2 Pur definitions of other terms used
in this specification, refer o ASTM Def-
jitions 1) 123, Terms Relating io Tex-
e Materjals,

PUader the standardization  procedure of
the Beciety, this specification is under the
jusisdivtion uf the ASTAM Cununitiee 1-13 vn
Peatile Mnterinld, and i the direct responsis
bility of Subieeonunitice A<l on Auln:a!un and
1ty Testile Vraducty,

T Apypeatn in this publicution.

3. Clagsification

3.1 The classes of usbestos cloth are

based on the natlure of -the’ yains from

which they are woven,

3.1.1 Class A =-Clath conslruc(cd of
ashestos yarns containing no reinforcing
strawla, .

3.1.2 Class B—Cluth constructed of
ashicstus yarns containing wire einforce-
ment,

313 Class C—Uloth constructed of
t\hllL*lUb varine (()llh’llnlllb U!‘"dnlc n.m-
furcing strauls,

J.14 Class D—Cloth constructed of
ashiestos varns containing non-metallic
inorganic reinfurcing stramds,

3.1.5 Cluss E--Cloth constructed of
two or e of the vans wsed in clo
classes | through D,

3.2 Grades=—=The pgrades of asbestos
cluth are b ad o the percentage of as-
bestos content by weight as stated in
Table 1.

4. Basis of Purchase
4.1 Woven ashestos doth'is normally
purchazed on the basis of class, grade,
weave, weiglit, thickness, and width as
’ i
-4
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SPECIFICATION AND TOLERANCE ror WoVEN Asaestos CroTi (D 1571)

normally furnished in rolls of 50 or 100
yards (45 or 90 m).

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 Reinfurcements—The wire re-
inforcement may be brass, copper, zinc,
or other metal or alluy as specified in the
urder, .

TABLE1—GRADEYS OF WOVEN ASBESTOS
CLOTIL.

Asbestas Convent,

Grade weight per ceat
Commercinl.............. 75 o0 80, ¢xcl
Uoderwriters............. B0 to 85, cxcl
S EG to 40, excl
4 40 to Y4, exol
AAA i 46 to 09, exel
ALAA U9 to 100, indl

5.3 Orgunic Reinforcements—="The oc-
ganic reinforcements may be collon,
nylon, rayon ar other spun or filaent
yarns as »pecilied in the order.

3o dnvrganic Reinforcements - “The in-
urganic reinforcement suay be glass, or
other ceramic or vitreous spun or filament
yarns as specified in the order.

6. Physical Requirenients and Toler-
ances

‘6.1 ‘The physical properties of woven
ashestos cloth shall confurm to the re-
guireinents as specibed in the order, sub-
juct to the following tolerances:

6.1.1 Width—The width of asbestos
cloth shall be within the following Rmits:

Nomioal Widith Pesmisable Limits

Up to antl including 40
in, (1 m) ..

Over 40 in. up to n.ml
ineleding 60 in (1.5
m).

Over 60 in..

*0.5 in. (12 mm)

20.75 in, (14 mumn)
A=1.00 in. (25 mun)

6.1.2 Thickness—The thickness of as-
bestes cluth shall be within the [ollowing
limits:

Noumiad Thickaess Permiaaible Limits
0.050 ia. (1.27 :am)

sad under, . ..... +:0.005 in. (0.12 mm)
Over 0.050 in.: (1.27 [+40.010 in, (0.25 mna}

mm) ..eeveeeaa. —-0.003 ia. {(0.12 mm)

6.1.3 Weighi—The weight of ashestus

cloth shall be within %7 p-.r ceatiof the

-pccxﬁcd weight.

2—LUT SAMILE.

Numteer of Rolls to te
Taken for Teat

TABLLE

Number of Rolls in Lot
or Shipment

P 1
2to 8 . 2
9o 1S 3
18 tu 40, 4
1tuhs ..., b

.10 p& cout of shipnent
roundied off to the
acxt higher integer

68 rolls and uver

0.1.4 Fabric Count—="T'he warp ends or
lilling picks shall be within the lolluwing
Himits:

Permissible Limics
#:1 eud or pick jer

iuch

fuds ve Picka yeer inch

20 ur lesa per inch

Mure than 20 per iuch
<5 mm) ...

48 jwr cent of the
apecifies] cuunt.
0.1.3 Vurn Number (Cwl}—The yurn

unumber (cut) shall be as specificd and

shall confarm to the requirements stated

in ASTM Specitication 1) 299.2

©0.1.0 Asbestus Content—The asbestos

content of the particular grade specificd

shall conforn v the limits stated in

Tabile 1.

0.1.7 Breaking Strenpti—The break.
ing stiength (breaking load) of asbestos
cloth shadl be as agreed upon hcl\\ccn lhc
Luyer and  eller.

6.1.8 Eledtrical Properties—Cluth to lac

wsed for electrical insulating purposes

shall conformi to the requirements in
ASTAL Specitication D 210, Asbestos
-4
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e ' NOTE: ASTM Specifications and Methods of Test are subject o eon-

Nl O tnual revision, Consult the Sucicty’s eurrent “ASTM Standards on
Wit B Textile Materials™ for possible changes in this specification,

4 'f! :11. e S . . 4

25, B entative Specification and Tolerances for

oudy 3 B :

e $0. ",ﬂ . .

B WOVEN ASBESTOS TAPE:
ey * :

. ." " -

LN A

; )

\:'. .

N ASTM Designation: D315-66 T
;, .;. Isstep, 1258; l.asT REvisin, 1966
S . . e . .

' " . This Tentative Specification has heen approved by the sponsoring commit.

v tee and accepted by the Sucicly in accordance with estabilished procetlures,

e for use penditg adoption as standard. Suggestions for revisions should

‘r'_ be addressesl to the Society at 1916 Race St,, hiladelphia, Pa. 19103,

g 1. Scope tapes are based on the nature of the yarns ¢
o 1.1 "This specitication covers woven as- from “.lm.:h they, are woven. {
2 bestas tape having a minimun of 73 per l‘j‘l'l Class A—Tape cunstn.lc;cd 2

- . . asbes W o (4 3 o ]
cent asheston Bher by weight, excluding ‘1: ""IIOS Yirns conlalning ho remiorcing
the weight of other inorganic reinforcing  StHNOS:

. . 9 (" Pty LA s

, strands which may be present. 3.0.2 Class B—Tape ""r.'huu'fml of

IR ashestos yarns containing wire reinforce-

YRR Ty

B

. e e

Namg 1+ Spediteations for asbestos  yurns
are covered in ASTM Speciiication 12299, for
Asbiestos Varn?

2. Definitions

2.1 .iskestos Fiber, n.—For purposes of
this specilication, asbestos fiber is the
Lydeous magnesium silicate serpentine
nrineral identified as chrysotile and having
the general empirical formula MpaSi0s-
(Oil),.

2.2 Fur definitions of other terms used
in this specification, refer to ASTM Del-
initions 11 123, Terms Relating 1o Textile
Marerials,

3. Classification

3.1 Classes—The clusses of azbestos’

! {*nder the stsndardizativn procedure of the
Biwiety, this apeciliention is undes the jurisdic-
tion of the ASTM Covamttee 11413 o Textile
Mutesiala, aml L the direet respumsildiiny of
Sulataamittee A=l on Vilo stees andd Its Teatile
Vil

T Appeasd in this putdivation,

ment. - .

3.1.3 Class ('—Tape constructed of as-
Lestos yarns cuntaining organic reinfore-
ing strands. ’

3.14 Class D—Tape constructed of
ashestos yarns containing nun-metallic
inorganic reinfarcing strands, '

3.1.3 Class E-~Tape constructed of
two ur more of the yarns used in tape
clusses o1 through D.

1.2 Grades-—=The grades of “ashestos
tape are Lased va the percentige of as-
bestus content by weight as stated in
Tubide 1,

4. Dasis of Purchase

1.1 Woven asbestos tape is normally
purchased an the basis of class, grade,
weight, wiilth, length, aml thickness as
specited in the order,

4.2 Rolis of ashestos tape are normally
furnished: in the following lengths:

- ) 1240
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SeeciricATION ror WoVEN ASBESTOS TarE {D 315)

Noatina] Thickacss Nouwiaz] Roil Lengle
Up to snd including 0.03
in, (.76 mm)........ . 38 yd (33 m)

Over 0.03 in, up to sad in.

cluding 344 1a. (1.0 mm). 100 It (30 m)
Over g in.. ......... . 50 or 100 ft (18 or

30 m)

4.3 Speciai roll lengths shall Le as
agreed upon between the buyer aud seller,

4.4 Al least 90 per cent of the number
of rulls in the lot shall be furnished as one
piece. No roll shall contain more than two
picces. The shurtest piece shall not be
less than 20 per cent of the specified
nominal roll length.

TABLE 1—GRADES OF WOVEN ASBESTOS
TAIE.

Asbestos Cuntent,

Lerade weight et cent
Commereial..o.ocovuuann. 76 o 8D, cacl
Vodorwriterd. ... .. [ B0 to 8§, excl
7 S R5 1o 00, eacl
- X N QU Lo 43, excl
AAL . e it iiiaea, 05 10 90, excl
AdAL. L., 00 to 100, incl

S. Meterials and Munufacture

5.1 Vara=-Asbestos tape shall be uni-
formly woven frum a specified pgrade of
asbestos yarn with or without teinfurce-
meot, )

§.2 Wire Reinforcement—The wire re-
iufuccement may Le brass, copper, zinc,
or vther metal or alloy as speciiied in the
order.

3.3 Organic  Reinforcement-=—=The or-
ganic reinforcement may be cotlon, ny-
lon, rayou, ur othier spun or ilament yarns
as specitied in the order.

34 Inaurgenic Reinfurcement—The in-
organic reinforcement may be glass, or
other ceramic or vitreous spun or filument
yarns ax spevified in the order.

5.5 Itis permissilile to use a maximum
of two wnds uf yarn other than asbestos
in each selvage,

‘6. Physical Requirements and Toler-

ances

6.1 ‘The physical properties of woven

asbestos tape shall conform to the re
quirements as sperified in the order, sub
ject to the following tolerances:

6.1.1 Width—The width of asbesto:
tape shall be within the following limits

Nominal Widih Petmuaikic Lismits
Up to and including } !
in, (254 mm)....... &3 in. (1.6 mmy

Over 1 in. up to and in-
Llullmg din. (76 mm). :h"S: in. (2.4 mm)
Overdin....... .. . =Y in. (3.2 mm}

6.1.2 Thickness—The thickness of us-
bestos tape »hall be within tHe folibwing
limits:

Nominal Thickneas

Up to and including
00in. {0786 mm).
Over 0.03 in. up to
and including g
in. (1.0 num).....

Permivible Limits

=£0.001 in. {0.07 mn)

2:0.005 in. (0.12 nin)
i .. <+0.010 in. (0.25 num}
Over Mg in.. ... {—-o.oos in. (0.12 1am)
6.1.3 Weight—"Yhe weight ol asbestus
tape shall be within =210 per cent of the
speciited weight.
0.1.4 Fubric Couni—~The total number

‘ol witrp ends aned filling picks per inch

shall be within the following limits:
Yeruis-tble Lunits

4210 per cant Wf the
apecified nuwber ol
ends,

Tutal Warp Ll
All widdths' ...

Picks per Inh

20 or less per inch (25
£1871 13
Muore than 20 yer inch.

=1 pick per ek

&8 pur cent of the
specified  filling
count.

6.1.5 Yarn Number (Cuty—The yarn
number (cut) shall be as specified and
shall confurm 10 the requirements stated
in ASTM Specilication I7 2992

0.1.0 shesivs Contemd~The asbestos
content of the particular grade speeilied
shall be in accordance with llu.- limits
stated in Table 1. .

6.1.7 Breaking Slrength—=T hc bre.k-
ing strength (breaking load) of ‘a-bestos
tape shall be as agreed upun between the
buyer and seller.

uw
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SPECIFICATION AND TOLERANCE YOR WOVEN Aspestos CLoTH (D 1571)

Textiles Used for Electrical Insulating
Purposes.?
7. Sampling

7.1 From each lot of cloth, take a lot
sample in 2 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 [ull width of the roll and
atleast Q.5 yd (0.5 m) loag. The specimen
may be taken from the cut end of the
roll.

8. 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 bir, in an at-
mosphere having a relative humidity of
50 == 2peréentat 70 2 F (21 4 1.1 Q).

9. Methods of Test

9.1 Mridth—Aleasure the width of the
clotly, either on the full roll or on 2 short
specimen from each roll taken for test, ns
dirceted 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-
weipht type cquipped with a dial gradu-
aterl to read directly to 0.001 in. (0.023
min), and having o circular presser foot
with a diameter of 0.375 2= 0.001 in.
(9.5 == 0.025 mm), The presser foot and
moving parts connected therewith shall
be weightued s0 as to apply a total load of
6 = 0.1 oz. {170 == 3 g) enuivalent in
pressure to 3.4 psi (0.24 kg/cm?) to the
specimen, Make ten thickness measure-
ments on a specimen from each roll taken
for test and report the calculated avernge

b 1560 Rovk of ASTA Slandards, Pact 24.
]

1

of all measurements as the average thick-
ness of the lot. Make no measurement
within 3'in. (76 mm) of auy edge of the
speciinen, and distribute the places of
measurement approximately uniformly
over the specimen.

9.3 Weight—From each roll taken for
test, cut a specimen not less than 0.5 yd
(0.5 m) in length and across the full width
of. the cloth, measuring the lenygth and
width of the specimen to the nearest .1
in. (2.5 mm) in at lcast three places, using

2 steel tupe or rigild rule, 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, calcus
late and report the weight in ounces per
square yartl (kilograms per square meter)
on the basis that the weight per square
yard (square meter) of the lot of cloth s

equivalent to the arithmetic mean of the

results.

9.4 Fabric Cowil—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 Asbestos Conteru—Detenmine the
asbestes content on one or more speci-
mens {rorn each roll tuken fur test as di-
rected in ASTM Methad D 1918, Test
for Asbestos Content of Ashestos Textile
Materials.?

9.6 Breaking Strength {Load)—Deter-
mine the breaking load by the grab
method ns directed in ASTM Method
N 1682, Test lor Breaking load and
Elongativn of Textile Fabrics® Use a
CRT-—constant rate of traverse 1ype ten-
sile testing machine uperated at 12 2= 0.5
in. (305 == 12 mm) per minute. If agreed
upon between the buyer and seller, a
CRE~constant, rate of élongativn type
machine may be used.

10. Conformance

10.1 If the test results for the lot con-
form to the requirements for all chdrac-
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SPECIFICATION AND ToLzraNnce roR Woven AsBrsTos Crory (Dl 1571)

teristics Bisted in 6.1.1 through 6.1.8
inclusive, the lot shall be considered ac.
ceptable, .

10.2 If the test results for one or maore
characteristics do not conformi to (he
requirements, take a pew laboratary sam.
ple from cither the ariginal lot sumple or
& new lot sample. Test the new sample
for the characteristic(s) that did not con-
form 1o the requirements in the firg test

ACL Doc 21237 - Page 83 of 110

and avernge 1he results of the first ang
second samples g5 §f they were one test of
double the original numbet of specimens,
I 1he new average(s) conform(s) to the
specified feqQuirements, the Jot shail Lg
considered acceptuile, -t '

10.3 1f the test results ubliained 23 dz'-'

rected in 10.2 do pyt conform (o (he
specified fequirements, the Jot shall Le
cunsidered unicceptable,

iti i tit...
i i tion, Asbestos Textile Ins
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SpECTFICATION roR WOVEN ASBESTOS TAPE (D 315)

6.1.8 Eleciricol Properties—Tape to be
used for electrical insulating purposes

.shall conform to the requirements in

ASTM Specification D 2100, for As-
bestos Textiles Used for Elevtrical In-
sulating Purposes.!

7. Sampling

7.1 From each lot of tape, tuke a Jot
sample in a random manner to be rep-
resentative of the lot in accordance with
the schedule in Table 2. Cut 2 spegimen
frum each roll taken fur test, each speci-
men to be the full width of the tape and
at least 5 {t. (1.5 in) leng. The specimen
may be taken [rom the cut end of the roll.

TABLE 3—LOT SAMPLE.

. Number of Rolls 1o be
Takes lur Teat

Number of Rolls in Lat
or Ssijunent

3
[
7
10
1z
.o 15
.. 3 per cont of shipment

rounded off Lo the
nexs highor lateger.

1001 ralls snd over. .

8. Conditioning

8.1 Condition all specimens (without
preconditivning) for 2 period of 4 hr, or
until the specirnen shows u progressive
change in weight of no more thun (.1
per cent after an expasure of (.5 br, in
an atmosphere having a relative hu-
midity of 50 2= 2'percent at 10 £ 2 F
(21 z: 1.1 C).

9. Methods of Test

© 9.1 IWidth:

9.1.1 Measure the width of the tape on
cach roll 1aken for test Ly the use of &
standard steel rule graduated in ;-in.
(1 mimn in the case of 2 metric rule) or
finer divisions, Make the measurements
while the lape lies Nat and without

3 Appenrs in e publiestion.

tension on & smooth surface, Moke fve
measurements at least 1 it (30 cm) apart
in each roll. :

9.1.2 Keport the average of the meas-
urements on 2l rolls as the width of the
lot under test. '

9.2 Thickuess:

9.2.1 Measure the thickness of the
tape as directed in ASTM Method
I 1777, for Measuring Thickness of Tex-

. tile Materials.t Use a gage having a

circular presser foot with a nominal diam-
cter -of 0,375 in. (9.5 mm). The prusser
foat and moving parts shall be weighted
s0 as to apply z total load of 6 2= 0.1 oz,
(370 2 3 g) equivalent in pressure to 3.4
psi (0.24 kg/em?) to the specimen. Make
ten thickuess-messurements on & speci-
men from each roll taken for test dis-
tributed approximately uniformly along
the specimen, Make no measurement on
the selvage edge of the specimen.”

9.2.2 Report the average of all meas-

ureménts as the average thickness of the
lot.

9.3 Weight:

9.3.1 From cach roll taken for test, cut
a specimen not Jess than 5 {t (1.5 m) in
length and the full width of the tape,
measyring the length of the specimen to
the nearest 0.1'in. (2.5 mm), using & steel
wpe or rigid rule. Make sure that the
specitnen i% free from wension, wrinkles,
and folds. Weigh the specimen to the
nearest 0.01 oz, (0.3 ). Using the average
length and weight, calculate the weight
in Ib/100 fu (kg/10) m).

9.3.2 Repart the caleulated weight in
ib/100 f( as the weight of the tape.

9.9 Fubric Counl:

9.4.1 Ends—Determine the total num-
ber of ends regardless of tbe width of the
1ape, ‘ :

9.4.2 Picks—Dectermine with the aid
of 2 thread count magnifying glass the
number of picks per inch (25,4 mun) over

1566 Hook vf ASTM Slandords, Pact 24, -
: 6340
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SeecrricaTioN Yor 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 averapge number of

picks per inch observed for all specimens.

9.5 Asbestos Content:

9.5.1 Determine the asbestos content
ol one or more specimens from each roll
taken for test as directed in ASTM
Method 1) 1918, Test for Asbestos Con-
tent of Asbestos Textile Materials,?

8.6 Breaking Sirength (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. (73 mm).
Use a CRT—constant rate of traverse
type.tensile testing muchine operated at
12 == 0.5 in, (305 == 12 ma) per min. If
agrer]l upon betweer the buyer and
seller, 2 CRE—constant rate of dong.x-

“tion machine may be used.

0.6.2 Tupes up la und Including 1.5 §; in.
(38 man) W ide—Make five tests full width
in the warp direction using clamps having
a pominal width of 2 in, (50 mm),

9.6.3 Tapes veer 1.5 in. Wide—DMlake

_five tests in the warp direction. Use

clanips with jaw fuces at st an wide as
the specimen and iasert the specimen in
the clanps as directed in ASTM Method

D 1682, Test for Breaking Load and
Elongation of Textile Fabrics {(grab
methed).*

9.6.4 Report the uverage of the results
as the breaking load of the lot 1ested.

10. Conflorinance

10.1 If the test results for the lot cnn-

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.

1.2 If the test resuits fur one or more
characteristics do not conform to the re-
quirements, take a new laboratory sam-
ple from either the vriginal lot sample oe
a new ot sample. Test the new sample
fur the characteristic(s) that did not con-
form to the requirements in the fiest test

-and average the results of the first and

second sumples as if they were one test of
double the original numiber 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 as di-
rected in 10.2 du not conform to the
speailicd requirements, the lot shall be
considercd unacceptable.

r2-41 2
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MOTE: ASTM Specifientions and Methods of Test are subject 1o con-
tinual revision. Consult the Socicty’s current “ASTM Standards on
Textile Materinls™ for pussible changes in this specification.

Tentative Specification for

ASBESTOS TEXTILES USED FOR ELECTRICAL
INSULATING PURPOSES:

ASTM Designation: D 2100 -06 T
Issuxp, 1962; Revisen, 1966

" This Tentative Specification has been approved by the sponsaring commit-
tee and aceepied by the Society in accordance with establizshed procedures,
for us¢ pending aduptian as stamdanl. Suggestions for revisions shoubd
be asddressed to the Suciety at V1o Race St., I'hikulelphia, Pa. 19103,

1. Scope

- J.1 This specification covers ashestos
textile materinds used for electrical in-
sulating purposés having a minimum of
BU per cent ashestos fiber, by weight,
excluding the weight of other inurganic
reinforcing  material  which may be
present. C

Nure 1= Spevifications  fue  ather ashiestos
teaniles are coveral in ASTM Specification
DY fur Asbiestns Yarcns,? Specitication D IS,
for Woven Asbestos Tape;? Specisivation 12 373,
fur Asbiestes Roving,? Specilication {3 106, fur
Asbresios Lap? and Specidication 131571 for
Woven Aslasios (b2

2. Definitions

21 hsbestos Ftber, n—For purposes
nf this specification, ashestas Gler i< the
hydeous magnesiam silicate serpentine
mineral  identisied  as  chrysotile, and

S Under the standardization provedure of the
SBariery, this speeification is wler the jnriatdie.
tivn of 1he ASTM Conmatter 1203 wn Teatile
AMatesiala, anil s the direct responsibility of
Subetmssuittee A 1 oo Asbestos and §t4 Teatile
Products

2 A papseenra in this pufdication.

having the general empirical formuta
MyeaSi,(O1H),.

2.2 For definitivns of other tenms used.,

in this specitication, refer 1o ASTM
Demnitions 13123, Tenns Relating 1o
Testile Materials,

3. Classification

31 Trpes—The ypes aof  asbestos
textiles u=ed for electrieal insulnting pac-
pimes are based on the following mag-
netic rating:

Type Aasimum Magneric Radag
m......... 0.73
5 RN heen 2.4
Vieeesoons . 4.0

3.2 Grades—Thé grades of asbestas
textiles used for clectrical insulating
purpuses are based an the percentage of
ashestos content by weight as staval in
fable L :

4. Significance of Types and Grades

4.1 The vpes of ashestos  westiles
roughly detine the clectrical characiers
istics ol the material. Generally, the
higher the magnetic rating, the poorer
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AspesTOs TEXTILES ¥yoR Etecrricar InsuLatiNG (D 2100) -

the electrical insulating propertics of the
material. The three types have the fol.
lowing intended applications:

4.1.1 Type U is intended for special
applicativns where the asbestos is of
Prinary importance as electrical insula.
tivn used on magnet wire and when used
principally as a diclectric,

LL2 Type IV is intended for use
where the asbestos is of secondary jm-
portance as electvical insudation or where,
as primary  electrical insulation, it g
applicd in relatively beavy thivknesy,
usually in combinaiion witl, other male-
rials of comparably  high  dieleerric
strengih, as in the construction of heat

TABLE 1-GRADFS  Or ARNESTOS
TEXTILES UsiD pop ELL v TRIC AL,
INSULATING PURPOSIS,

.\:.Lg}!ux Cuntent,
Geade weikht goer cong

AA L P ) U 1o s,
S e 93 o 8 eqnd
AdAA o WY 0 100, ined

and fhime-resistang electrivid insubning
witlls over uniy comductors of clectijonl
cables, .

LI Type VI G iniendwd fur use
where the taliwston i of BHEOC importance
us a divlectric, as i fillers fur heat- and
ame-resistuni citbiles, uverall WEIPs or
braiils ior such cabiles, lisings for
enclosures subject 1o exposure to glee-
tric arcs,

4.2 The grade of, asbestus teatile used
is largely dependent g 1)y SCIVICE Leny-
Perdture repiired of ol insubtiun,
Specific twnperature i for the vari-
ous grades cantal he given as this will
depend on the tenile eonstruction, In
Keneral, the higher the ashiealos content,
the hisher the temperainre the jextile
“will withstand.

. .Ntm: 2=\Chere breaking strength retention
I8 Iinjwrtant, good serviceability at temperatures
up 10 approvimately 1000 F (546C) can be
esprcted using the higher grades. If bircaling
strength retention is nat impartant, aslrestos
testiles may be ysedd exceas of 1500 F (815 C),
depenling on the application, ! .

5. Basis of Purchase

3.1 Asbestos textiles used for electrical
insulating purposes are normally pur-
chised on the basis of type and grade.

*

6. Maferinls and Manufacture

6.1 Asbestos textiles used for clectrical
insubiating purposes shall be [reeof foreipn
mittler not nomially present in textiles,
which may be detrimental 1o perlor.
ance, ' ‘

7. Physical Requirements

7.1 In adidition tu the reuirements of

this ~peciiication, ashestos teatiles to be
usal fur electrical insulating purposes
shall mevt the raquirements of the ag..
Itaprizte ASTM speciiication fur that
pastivular asbestos extile product {see
Note 1),
S 7.2 Asbestos textiles that hive been
beateed with materials 1o mpart certaiy,
desirable vistacteristics, such as 101
wire resistaner, thme tesistanee, and im.
proved clectrical insulating propertice,
shall confornm 1 the requireuents of this
specificistion and aleo 10 the applicable
ASTEM spetifieation fur (hat particulare
abestos teviile, prior 10 lreatniend, or
after remnecul of (he 'lrculing material
by appropriste methods.

8. Methods of Test

S Magm e Rating-- Netermine the
HRENCUE rating as dirccwsd g ASTN
Methel D115, Magnetic Rating of As.
Lestns U fuor Eleetrical Purpaces,?

82 b Content - -Detennine the
ashiestos coatent on specimens from euch
Iot ar unit gben for v o v S

i i iti Textile Instit...
Textiles, Third Edition, Asbestos
i i t ATI-232: Handbook of Asbestos
Asbestos Textile Institute documen
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AsBEsTos TexTiLes ror Errermicat Insuraring (D 2100)

" ASTM Method D 1918, -Asbestos Con-

tent of Asbestos Textile Materials?

9. Certification

9.1 When agreed upon in writing by
the purchaser and the seller, a certilica-

tion shall be made the basis of acceptance -

of the material. This shall consist of a
copy of the manufacturer’s test repart or
a statement by the seller, accompanied

by 2 copy of the test results, that the ma-
terinl bas 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.

* : bl-43 X
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APPROVED A3
AMERICAN STANDARD Ciuls-194)
BY AMESICAN STANDATDS ABSOCIATION
UBLC 6114154832820 1784

Standard Method of Test Sfor

MAGNETIC RATING OF ASBESTOS USED FOR ELECTRICAL
. PURPQOSES:

ASTM Designation: D1118~ 57

ADorTep, 1957

1 Y

This S1antdard of the American Sacivey fe Testing andd Materials is issued ander
the fiael designation 13 TS the aumber immediaely liowing the desigia-
tiwe indicates the year of original advuption o, in e case of resision, the year
uf last revision. A number in purentheses ndicates the ycar of last reapproval,

Scope
1. This method covers two procedures
for determining the magnetic rating of

. asbestos usel for clectrical purposes. “The

free fron and magnetic iron oxide (Fe,0y)
is Jetermined by a magnetic analyzer and
is expressed empirically as magnelic
rating (MR). Fxperience has shown that
when used fur electrical insalation it is
desirubie that ashestos have o low mag.
netic rating. The two procedures de-
seribed in this metheod are both based an
the principle uf comparing the clectro
magretic effect of an unknown sumple of
asbeatog with the electromagnetic etfect
of a knuwn standar.l.

Calibruting Stundards

2. (@) A magnetic analyzer covering the
usual range of magnetic rating (MR) is
designed for two sensitivities: one with
a full scale deftection equal to an MR of
otic, and the other with a {ull seale detlec-
tion egual to an MR of six. The sensi-
tivity is controlled Ly o transler switch
incorpurated in the apparatus, For the

Ve s the stamdasdizatinn procedute ol
the Socety, thia method 1o undee the jutisadiv.
Vien ol the ASTM Connnittes 1238 i Testabe
Matetiale, sl s e divect pespnnsbality  of
Sulatnattee A b Arfwstun amd e Tes
tile Prudugts

<l

initial calibration, three to five stand-
ards, differing in value to cuver the test
range of the scale, shall be used. A cali-
brating standard with an MR of one con-
tains 0.18 p. of National Bureaw of Stand-
ards standard sample No. 29 of irun
ore magnetite®  unifurmly  distributed
over the space occupied Ly a specimen
under test {} in. in diameter by 2{ in. in

Jength), For preparing calibriting stund.

ands of differenl values, the amount of
magnetite shall be varied directly with
the value of the desired standard (Notel,
The calibruting standards shall confuem
1o the following requirements: Since the
amaunt of magnetite used in o calibrating
standard is nut sutiicient to fill the space
needed for a test specimen, the magnetite
shall be thoroughly mixed with an inert
material such as zine nxide so thatit will
pack firmly in the space provided. The
containers for the calibrating standards
shall be made of a nonmagnetic and non-

_ metallic material and have a chamber for

the stamdard mixture with the same di-

?Statdand sample Noo %a ia nn Dager. .

gvailable from the Nutonal” Bureau -of Stan e
nridn A new staidand magactite sasple auntntle
fur 1hin teat bz overabde lnean the General Llee-
tric Co Me P F Nieoderne Wice and Culde
Dept Lunell Maze —En

2 3%
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Test ror MacNETIC RATING OF AsBESTOS (D 1118)

mensions 23 the space in the teat speci-
men holder. A convenient container is a
wooden tube 1 in. in outside diameter
with an inside diameter of 4 in. and a

“length of 4] in. with two end plugs } . in

diameter by ! in. in length. One plug shall
be cemented in place before, mnd the
other after, the standard material is
packed. The cement used shall be non-
magnetic.

Nore.—In setting up the alibrating atand-
reds 1t ix desirshle ta have the magnetic mting
equivalent tu the percentzge of magnetic material
present in the specimen to be testied. Because of
the variation in the penneability of the oxides,
it may pot be posaible (o accomplish this accu-

tely.

(BY Secondary standards for routine
measurcriaents can be made using smaller
containers, that will tit in the Lest speci-
men holder, and hiving sufficient mag-
netite to pgive a deflection cqual to the
calibrating standard corresponding to the

‘marimum scale value, One secondary

standurd is nccessary for eech scale
range. -

Procepuore A

Principle of Operation of Apparatus

3. A schematic drawing of the appa-
ratus for Procedure A is shown in Fig. 1.
The apparatus consists of = testing
solenuid T having o primacy winding 4
o produce a strong magnetic field, and
secondary windings S and’ / to mneasure
the change of flux caused by the speci-
ricn, & clzss A audio amplifier, A, to in-
crease the signal sufliciently to operate
an indicating instrument I. This appa-
ratus uperates from 2 113-v,, 6-cycle
power supply.

"The sccondary winding S is wound in
two equal sections and conaected so that
their voltages oppose cach aother when
the primary winding 3/ is energized. Coill
I is used in series with S to balance out
any sinall voltage difference between the
two sections, so that the vollage 10 the

1

' 42

amplifier is zero when no specimen is in
the coil. Under this condition, & small
amount of magnetic material in one sec-
tion of § will cause o small voltage at the
input to the amplifier duc to the increased
magnetic flux in that secction. 7This
voltage is amplified sufficiently by A to
be read by Tnstrument J. It has been
found that the readings of I 2re nearly
directly proportional to the magnetic
rating up to a magnetic rating of six,
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T ~Test sulenaid

Af —Magnetizing coil

& ——Secondary coils

B —MNalancing coil

C ~—"T'est 2ample

~v—Alternating current sousce

A ~Awmplificr

G —Ampliiier gain control

1 ==Indicating instrument

Fia. }.—Schemasic Disgram of Appuratus lor
Procedure A

The primary and sccondary windings of
the testing solenuvid, the amplifier gain,
enid the indicating instrument sensitivity

cean be varied as long as the over-all

amplification is sufficient to give a full-
seale deflection for the swandard corre-
spending to the maximum scale value.

Testing Solenoid

4. The testing solenoid shall have a
primary winding of 17 layers of 0.057-in.
cnameled single cotten covered copper
wire (approximately 4200 turns). This
coil shail he wound on a compound tulie
2} in. in ouiside diameter with an inside
diameter of 2 in., & length of 18 in., and

3H-50
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TasT rox MAGNXTIC KATIMNG OF Asnxstos (D 1118)

end flangea 5 in, square by 1 in. in thick-
nesa. Inside ol 2nd concentric with the
primary winding is the main secondary
winding. This winding shall be in twe
scctions on = compound tube 2 in. in
outside dinmeter with an inside diameter
of 1 in. and a length of 18 in, having two
winding spaces cachi 3 in. in length with
a diameter of 14 in. lacated an’ equal
distance from the ends of the tube and
1} . apart. Each section shall be wound
with one layer of 0.010 in cnameled single
:1lk cuvered eopper wire (n.ppro.dmnlcly

220 turna). These coily shall be electri-
caHy connected so that their voltages
are opposing cach other. A small shdmg
coil, B, Fig. 1, shall be connected in series
with thc se(.ondary winding and is used
for foe adjustment of the secondary
vohdgc “This coil shall be made to slide
in the el of the secondary wmdmg 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 putside diumeter with an
inside diameter of | in. and a length of §
in. The nunber of lnrns on this cuil is
determined during test as follows:
Eucrgize the primary coil -from 2
113-v,, GO-cyele source and measure the
vc.lt.mLcs acruss the sccundary coils. Then
counect these coils in series so that their
combined voltage is near zero. Then using
a more sensitive indicating instrument,
remove turns from the stronger section
one turn at n tirme until it is within one
turn of hewg esactly equal to the other
section, Then wind the slidiay coil with
a suflicient number of turns so that the
scetions ace exactly balunced al some
point within its limits of motiun and un-
balanced in opposite directions at the
crtreme positions the sliding coil can
tuke. This tinal balancing is usually made
with the complete analyzer apparatus
aud the proper balance is indicated when
the indicating instrument will show an
appreciable deflectivn with the balance
cull al on=~ extreme of its limits of mutivo

and then decresse Lo epproximately zero
apd then incrense to an npprozimately
equal unbalance aa the coil is moved o
its other extreme limit,
Teat Spocimen Holder

5. Test specimens shall be placed in a
holder 1o facilitate setting them in aud
removing them from the testing sulenoid.
This specimen holder shall be slightly less
than ! in. in diameter so that it will casiiy
stide inside the secondary coil. It shall he
made with 2 handie at one end 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
a stop and its length shall be such that
the specimen holder is centrally located

under the ncarest section of the sec-
- ondary winding when the stup is against

the solenuid.

Amplifier

6. The nmplifier shall be a two-stage
resistance-coupled class A amplifier, us-
ing 2 pentode (ty e 537) for the tirst stape
and a trivile (type 56) for the sccund
stage. The input is truu.former coupled
with a high secondary-to-primary-turn
ratio transformer. The secondary of the
input transformer is shunted by a2 re-
sistance to change from the high sen-
sitivity scale to the low sensitivity scale.
This shunt circuit is controlled by a
switch mwounted on the amplitier pancl.
The amplilier gain is controlled by vary-
ing the screen grid voltage of the type
37 tube with the potentivmeter G, Iiy. L.
The mdu.aunL instrument J, incluiled i
the amplilier, is o d-c. milllampere meter
with a sensitivity of 1 ma. for a full scale
deilection. This instrument is used with
2 copper oxide instrument rectifier for
use on alternating current. [t 15 coupsled
to a 30-henry choke in the sutput of the
type 36 tube Ly wmeans of two 2-uf
capacitors.

Initial Calibration
7. Use the amplifier with the lndicaring

5] 34 83
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Tzst rox MacneTic RaTiNG or AspesTos (D 1118)

instrumnent to bLelance the sccondary
windings. After this haa been done adjust
the over-all amplifier gain to give {ull-
scale deflection on the high-sensitivity
(MR1) scale, when an MR1 calibrating
standard is in the testing solenvid and
the gain control G, Fig. 1, is near its mid-
position. (Before inserting the calibrating
standard, balance the secondury voltage
to & minimum.) Switch the ampitder to
the low sensitivity (MR6) scale, insert
the WMRG calibrating standard in the
testing solenoid and adjust the shunt an
the input translormer 1o give full-scale,
deflection wich the gain control & at the
same position 18 used in adjusting the
fust scale. Then recheck these adjuat-

= .
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Fia. 2.—Schematic Diagiam of Appusutus for
Procodure I, .

ments to make sure the sensitivities are
correct before calibrating the scales.
Calibrate the scale by adjusting the
:quipment to give a full-scale deflection
for the calibrating standard correspond-
ing to its maxtmum value, then substi-
tute other calibrating standands amd re-
cord the deflection abtained with them.
This shall be Jdone on each scale. 17 de-

. sired, u special scale can thea be marked

according to these oadings o clintinate
correcting all subserjuent readings made
on the analyzer,

Procedure

8. After the initial calibraticn is com-
pleted, to determine the magnetic ating
of & test specimen uf asbwestus, Drst ener-
gize the apparatus and permit it 10 warm
up for & few minules to bceomc stable,

! I 2

.'/
4
4

Then balance the secondary coils with the
balancing coil until the reflection on the
indicating instrument is 2 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 maguetic rating of the
calibrating standard. Then remove the
calibrating standard, place 2 10-g. speci-
men of asbeatos in the specimen holder
and insert in the solenoid. The indicating
instrument will then give the megneiic
raling of the specimen.

Procepuxre B

Princlple of Oparatioa of Apparatus
9. A schematic drawing of the appa-

The apparatus consists of a serics-parallel
network of two duplicate test coils Ty and

T4, two duplicate capacitors €y and Cy,”

. ratus {or I'rocedure B is shown in Fig. 2. *

2 reclifying unit R, and an indicating -

instrument I. With an a-c. voltage -
pressed on the circuit, the current flow
is as indicated by the arrows in Fig. 2.
Arrows of solid lines indicate the current
flov: during the positive half cycles, and
arrows of dotted lipes indicate the current
flow during the negative half cycles, A
study of this diagram will show that due
to the actiun of the rectifier, capacitor C;
alternately carries the positive current of
coil 7' and the negative current of coil Ty
while capucitor Cy alternalely carries the
positive current of coil T, and the ueya-
tive current of coil Ti. Therelore, if the
currents in both coils are cqual, a sfable
condition exists and no current fows in
the iadicating circuit, If, however, the
currents are unequal, a voltage differcice
will arise between the two capacitors
causing o curreut to flow through the
indicating instrument 1.

Coils

10. The Ltwo coils shall be wound on a -
noamagneiic and nonconducting coil -

-3
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Test yox MacNETic Rating or Asxzsros (D 1118)

form approximately 6 in. in length with
an inside diameter of § to 2 in. and shall
have several thousand turns cach (Note).
They shall be as acarly identical in re-
sistznce and inductance as is practicable.

Notz.—lu one salisluctory apparziuy the
coils were layer wound with 10,00¢ tums of
0.01 19.in. enameled copper wire on & spuol 6f i,
in length with an inside dismcter of 1} in. 2nd
having end flanges 4 in. in diameter by 1% in.
in thickness, :

- . -
™ N AN »
N N A e p A e
7 >, /
e 13 - .
. b v :

Fic. 3.—Schematic Diagram af Rectifiers and
Conncctiuns far Procedure 1.

Lq'lheun x3:1000 A I At
Ntig .'u‘.xj-r..::.".'m.n._..__..._.;x

Fig, 4.—Schematic Diagram of Indicating

Instrument {ur 'rocaiure B

Capacitors

11. ‘The capacitors shall be of high
quality and lLave equal reactances
(Naote).

Noti.--lo one satisfactary sppanatus the
capacitors were 10-ul. pyranol capacilues insu-
lated for 33 ¢, 2-c.

Rectifying Unit

12, The rectifier shall be made from
two conventional full wave copper oxide
rectifiers as shuwa In Fig. 3. Fig. 3 ()
is the conventivnal full wave rectifier
with the d-c. terminals marked * <" and
" pad the a<. terminals marked “~"".
Fig. 3 (b} shows the connections to be
mnile between two conventional rectifiers
to give the desired rectifying unit for this
apparatus, Fig. 3 (¢) is a simplificd sketch

of Fig. 3 (b) corresponding to the aketch
of the rectifier unit in Fig. 2.

Indicating Instrumeat

13. The detuils of the indiceling in-’

strument are shown in Fig. 4. This shall
consist of a porlable galvnnomeler G, a
resistunce network for sdjusting the
over-all ‘sensitivity and fur changing the
seale range, and a capacitor for by-pass-
ing any alternating current that may be
present. The galvanometer shall have the
following charaéteristics:

. Galvanumeter resistance, chms ... .., 50
Pesiod, see.. .. .. .. .ol 3
Sensitivily, s amp. per l-mm. scale

divisian. ... ... i.eeiia... t.... U.040
Extreme critical damping resistance,
abms....oooiill e, ee
Scale lwmgth, min.. . ........ .. I ¢ ¢ ]

i

The resisiance network shall be made up
of stable resistors baving low-lempera-
ture coeflicients. The values of these re-
sistances are approximate 5 final adjust-
nient must be made for the particular
equipment being used. The capacitor
shall be 2 30-v. electrolytic capacitor.

Test Specimen Holder !

14. T'ie test specimen holder shall coa-
sist of a wooden wube 1 {n. in outsile
diameter with an inside Jiameter of 1 .
and a2 leapth of 4} in. and with two
wooden stoppers that extend ] in. into
esch end of the tube.

Initial Calibiration

15. (a) With this apparatus the Lalance
is greatly affected by the proximity af
any magnetic material, 2¢ such material
changes the inductance of the coils. Ver
this reason magnetic malterials should it
b used except thuse thal are unavoidable
sid whose effect can be balanced out,
such a3 the capacitors and the assémbly
balts through the rectifier. If these parts
are magnetic, the coils shall be mountel
with their axes horizontal aad parallel,
with the capacitors snd rectifiers Iocated
wmidway betwzen them. There shall be at

M
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Trsr rox MacnETic RaTivg or Assestos (D 1118)

" Jesst 3 in, between the sides of the coils

and the capacitors, A simple balsucing
armangement cousists of & nonmetallic
plug, capable of fitting tightly into the
cud of one of the coils, with 2 mapmetic
machine screw through its center. The
center of the plug should be drilled and
tapped 50 that the machine screw can be
screwed i or out of the coil. A locking
nut should bLe used to hold this screw in
place after bulunce has been obtained,
The length and size of this screw can be
determined when the procedure described
in Pamngraph (b) is periormed.

(3) For the initial balance, the xen-

sitivity of the indicating instrument must
be greatly reduced. This can he doze by’

connecting a veariable resistance of ap-
prozimately O to 100 ohms across the
in=trument connections to the capacitors,
Set the resistor at 0, shorting out .the
instrument, cnergize the circuit with 2
115-v., GO-cycle supply, and then in-
crense the resistance alightly until a {ew
millimeters deficction is obtuined o the
galvanometer. It will then Le found that
bringing & magnetic screw near the end
of one of the coils will cause the palvun.
ameter deflection to decrease to zero and
then reverse as the screw is pusbed lur-
ther into the coil. This indicates that the
screw is bringing the coils into balance
and then unbaluncing them in the op-
posite direction. Then fit the plug into
the desired coil and lock the screer in
the position for ztro balance. Increaas

 the shuat azross the instrument and

adjust the balencing screw to maintain
the balance until the coids are balanced
with the resistance at its highest value,
Remnve the resistauce and readjust the
balance. The instrument resistances may
now be adjusted Lo give the desired scale
scnsitivitics, Place an MRI calibrating
standard in the test coil, throw the
sensitivity switch to the MK! position,
and vary R4 to give 100-nun. deilection.

t
I

1 desired, » amaller variable resistance
can be placed in series with R to give
fine adjustment «f the sensitivity. Throw
the scositivity switch to the MR6 posi-
tion and place an MR6 calibratling
standard ifu the test coil. Adjust R
keeping the sum of Rf 4- R2 = 70

_ohras, untdl 3 60-mm. deflection is ob-

tained on the galvanameter. If calibrat-
iy standards of ather MR values are
available, other points cn the scele can
be checked and a correction curve ob-
laiced, although the defiections ace
nearly durectly proportional to the MR
values over the range of values used in
this apparatus.

Procedure

16. Turn the sensitivity switch to the
MRS position, Fig. 4, and energize the

apparatus with a 113-v., 60-cycle supply.
Ralance the apparatus by adjusting the

balance screw to bring the galvanometer”

dellection to zero. Throw the sensitivity
switch to the MRI position, Fig. 4, and
rehalance  the apparatus, lucking the
halancing screw in place. Mace the MR1
czlibrating standard in the test coil
acd adjust the sensitivily to give a
galvanometer deflection equivalent to 2n
MR of one. [asert the 10-g. test speci-
en of ashestos in the test coil and read
the resulting deflection of the galvan-
cineter, If the dellection is off the scale,
throw Lhe sensitivity switch to the MRS
positivy and read the deflection.

Nore,—The prucedure Lere described is ap-
plicolile onlv under these conditiona wherein
the maperotic purticles heing tested exhibit no
dutctional proj.ertics or when the paticle dis-
tsilustion is such as o give the ultimate in
randum  arientation. The magnetic pasticles

present in chrysotile ashestos, however, ate’

most frequently oeerdle-like dr pscude-fiiraus

and ad such exhibit dirccrivaal propertics with

regaid to magnetic permeability. Therefore,

there must Le nn understunding as to the extent

of the filsous characteristics aod the gain size

distrilution of the magnetic pacticles present in
i

74 48
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TesT rur AMagNenic RATING OF AspEsTos (D 1118)

the sample under teat if a pm};cr cvaluatlon of  Calculation

the reanhing magnetic rating is ta be truly lac- 17. The magnetic nting of the test
. 1

tual, In‘ vizw uf the Gluwus :lmmucrist-ics o.( she specimen is proparticuzl to the des
maguetic pusticles and the scuhtant directional  goriion calentated as follows:
, :

magnetic properties, the methad of sample

s on i wmne &

preparation and the placement of the sample in MR lor the MR1 scale = é.ﬂ‘:':_ul“
" the samnple labkler must be carefully pursued in ‘ }
an endeavor 1o vbiain a test specimen that will defiectiont Y

I . . R R MR fot the MR6 scale m o=
exhildt 3 maszimum ia cdem atientation. : c

NOTE: ASTM Specilieations and Methads of Test are subijeet to cnne
tinual resision. Consalt the Sociely's current “ASTM Standards on
Testile Materials™ for possible changes in this specilication.
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(ASTM Designation: 12 334).7

BY AMERIGAN STANDARGS ASBOCIATION
AN 0. Lial-198
* LG 677.062:610.51580.)

KNOTE: ASTM Specilications and Methods of Test are ;lll)iccl to cun-
tinual revision. Consult the Society’s current "ASTM Standards on
Teatile Materials™ for possible changes in this specification.

Standard Methods of
TESTING ASBESTOS TUBULAR SLEEVING'

A3l ]
€1, Q]ﬂb
. ASTM Designation: D 628 ~ 52

AporrEd, 19; REvisen, 1952

This Standard of the American Suv:h.t)' far Testing and Materials is |ssucd
under the fixed designation D 628; the fiual numl-er indicates the year of orig-
inal aduptiva as standanl or, in lhc caie of revigion, the year of Iast revision,

Nore.~Scction § was revised und Section 6 was added ) o
editorially in juue, 1962,

Scope Nore.—~For purpose of tests, it is recognized™
that specimens reach mwisture equililirium after
expnsure for at least 4 he at the shove specifiel

relative humidity and temperatuce.

1. These methods of testing apply lo
woven and braided asbestes tubular
sleeving.

Physical Properties
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 Braids

4. Determine the wcu.,hl wall lhl(‘L-~
ness, inside diameter, carriers, ends per
bobbin, yarn number, and imperfections
in accordance with Sections 11 to 17,
inclusive, of Methods D 354,

Test Condition Ashestos Content

3. All test specimens shall be condi-
tioned Lo moisture cquilibrium in a
standard atmosphere having a relative
humidity of SO per centat 70 F (21 10).
A tolvrance uf =2 per cent i premitted
in refative humidiy and £2 ¥ (1.1 C)
m lcmpcr:\lurc.

5. Determine the asbestos content in
accordance with the Method of Test for
Asbestus Cantent of Asbestos Textile
Materials (ASTM Designation: D 1918).}

Electricul Properties

6. Asbestos steeving used for electrical
insulation shall conform te the Specifi-

' U ader the otandardizativn proceduse of the . ' N .
cation for Asbestos Textiles Used for

Suciety, thexe methods are untder the jutisdic
tion of the ASTNM Cuommsitter 13.13 un Teatile

Materisls, and are the direct sespransilility ol

Electrical Insuluting urposes (ASTM

Je

-

o) ot . ey 3
Rubcotmitioe A= o Asbeatta niul 1ta Teatile D&..N'I};II‘N.UO“. D '210”)'
Produrta, Eeamnes

21466 Book of ASTM Standards, Patt 24, ’.\mwur: in this publivation,

VLEHTEEY;
e

2438 X

Aharg e e
i .l

o

&8
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NOTE: ASTM Specifications and Methods of Test ure subject to con-
tinsal revision, Consult the Socicty’s current “ASTM Standards on
Teatile Materials” for possible changes in this specifcation,

Standard Method of Test for
HEAT AGING OF ASBESTOS TEXTILES

ASTM Designation: D 1573 ~ 61

AbportEn, 1961

‘T'his Standard of the American Sucicty for Testing and Materials is issued under
the fised designation D 1573; the numbier immediaely following the designa-
tion indicates the yeac of uriginal adoptivn or. in the case of revision, the year
of last sevision. A sumber in pasentheses indicates the year af list seapproval.

Scops

1. (a) This method of test ix intended
for use in the vvaluation of ashestos
textiles with regard 1o (1) quality wnd
(2) elevated temperature serviceability
characteristics. Since asbestus testiws
are usuully composed of blends of as-
bestos with cotion, the latter being
present in amounts up to 25 per cent,
tewperatures above 300 ¥ will pre-
mote the degradation of the cotten cun-
tent and will reduce the structural rein-
furcement derived  therefrom. In the
higher grzde asbestos textiles, wherein
little or no cotton is used and in which the
longer asbiestos fibers ase necrssary if
satislactory yarn is to be produced, the
degrielation in strength resulting {rum
heat-aging up to {0 F is low. I the
caze of the lower grade asbestos wextiles,
however, wherein amounts from 13 to
25 per cent cotlon are incorpmrated,
asbestus fibers having shorter lengths

U Under the standscdizntion procedure uf tha
Baeiety, this wsthod is vuilder the jucindiction
of tha ASTM Cowmittewn 3413 on ‘Terile
Matesinds, aned is the ditect reaprasilidity of Jul.
commnttes A4 on Jlabestia and Ha Tetiio
'roduets. :

59

may be utilized. Under the relatively
low service temperatures to which such

materials may Le subjected, ncither the

cotton nur the cleth propertics ace

- greatly affected. However, the strength-

imparting influence of the cotton is
reduced at elevated temperatures amd
the entwining properties of the shorter
asbestas fibers primarily serve to estal-
fish the sesultant tensile strength and
other physicid peuperties of the textile,
In view of this, devated temperature
¢sts may serve to indicaie the asbiestos
fiber grade ur quality which may Le used
in a textile construction,

(b) Another use aml perhaps more
practical application {or the informatica
to be dedived {rom elevated emperature
studies is the cevelution of the ability ol a
subject  textile te withswund  knowa
elevated temperature service conditiuas,
1o will be appreciated that emperaiure
alune may nut he the anly degratacy
influence in  the destruction of such
materials; however, under normal op-

erating conditions, high. temperatuces . .

are usually the doniinating facturs in
such degradation. The results obtained
tirungn such  investigaions  thetelore
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Txst rog HEaT ACING OF ASBESTOS ~"I‘zxnus (D 1573)

ry
i
N

it

A TR

may be interpreted in terins of elevated
teroperature serviceability.

Standard Test Oven

2. (a) The oven shall be electrically
heated and have the necessary controls
o maintain temperatures to within £3C
{54 F) nt any decignated testing tem-
perature up to 800 F and shall have
determinable and controllalile air circu-

temperature variations no greater than
prescribed in Paragraph (2). :

MEerEOD 0¥ TEST
Timao 2nd Temperature for Test
4. (@) All cloths shall be tested for a
periud of 2 hr.
(5) The icmperature for testing shali

be ependent upon the pgrade of the
material under investigation, as [ollows:

~

lation. The air circulativn provisions

Pabi > Commercial Geade...... eeeearans v SOOF
5 shall be capable of defivering betwesni  Guderwriter's Geade. . .o0vverorone s 400 F
- 163 and 200 cu {t per min continuously  Grade & .......... e, &0 F
" to the oven during the testing period. gmﬂﬂ :2 --------- e go’g g

Tt P P H H rade S .e
_ (b) The minimum inside dimensions of S0t Cly = ceoee BOOF

,..
3 :
: ) LT et ae . i)
b g ettty s 3 vyl
i’g WM S it oY tready Herd
i-'y-‘_ Tt i

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 lest specimens may bLe
deployed.

Deployment of Test Samples in Oven

5. Fullowing the attainment  of
stabilized] conditiens, speciniens of the
saunpiles t ader test shall be individually -
pusitioned an the wire mesh trays. There

0
DI %

RE
il
iy

Wi
i et At

Pretest Condition of Oven

[ P .
) '! shall be nut Jess than Gin. separating the
‘t"':‘ 3. (a) When starting a test, the oven  two Lrays as placed in the oven and not
s‘: temperature controls shall be set at the  more than 6 in. between the top tray and

e

the wp of the vven or beowveen the bot-
torn iray and the bottorn of the oven.
With a hearth size 18 by 18 by 1B in.,
the inaividual trays will he 18 by 18 in,
and on each may be positioned 12

desired test temperature at the beginning
! of the heating-up period. The tempe.- -
; ture indicating device shall be a chromel-
; .alume! thermocouple, or its equivalent,
coupled with an accurate potentiomeier

».,t"._
i

-cupuble of being calibrated and wljusted:
tn compensate 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 oa the
upper hardware cloth tray which will be

individual prab test specimens. The
placetacats shall be made as quickly as
possible se that the oven door will
remain open for 3 minimum length of
time in order that the oven temperature
inay not drup markedly Lelow the testing
temperituie,

locited not less than o in. from the top
of the oven nor less than 6 in. above the
next lower tray,

(% Air circulation shall be maintained
continually from the beginning of the

Proceslure

6. (s) Tmmediately upon closing the
oven door bLegin the test perimd and
continue the test for a predetermined

P heating  period  throughout the - lest  time

s cydle. The initial heating-up  pericid, (&) Upon completion of the test period,
- during which no test specimens shall be  remove the specimens from the oven and
P in the oven, shall be maintained fer u  permit them to condilion at room
i minimum of 2 hr or untii such a time as  temperature fur 35 4 5 min. Following.
the oven conditions have attained the  this cranditiouing pericd, test the speci-

meis for tensile strength by a method’
B4

drgree of stability that will assure

o | %
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Tesr ror Hear Acmc or AspEstos TrxriLes (D 1573)

agreed upon by the purchaser and the
seller. It is to be understood that tepsile
strength  values (Note) and  tensile
strength  retention  values must be
established un the basis of cloth con-
structions, as well as grade, and should
be considered individually,

)]

Notz,—~The derermination of actual strengtx
valucs and the decldon as te whether such
valuea of tenuile strength ghall ba in teims of
pounds bLreak Ly the grab metkod or in terms ol
the percentage strenyth retention Lased on the

grab test Lireaka are natiers that an best Le -

deterntined ou the basia of the ultimate uie to
which such informatiun is 1o be applied.

(USRS
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Tentative Method of Test for
ASBESTOS CONTENT OF ASBESTOS T EX.TILE MATERTALS'

’/—\
: ;‘H ASTM Deslgnation: D 1918 - 62 T
. Lo,

Issozw, 1962

This Tentative Method hag heen approved by the sponsoring commities
and accepted by the Society in accordnnce with established procedures,
for use pending sdoption as standar. Suggewions- for revisions should
be addresced to the Sqcisty ot 191¢ Raer St., I'hiladelphin 4, Pa.

Scope

1. (8) This method covers a procedure
for delermining the asbestos content of
untreated chrysotile asbestos  testile
materials which are usually blends of
asbestos and organic fibers. This method
is applicable to trested usbestos textile

in water or solvent extraction.
(b) This test is limited to those asbes-

cuttiuitine A<l un Asbestos snd ita Toxtile
Vrotneta, '

2

Summary of Method

2. (a) 1f carbonates are not present, a
5-g sample, dried to constant weight, is
heated 1o 804 to 810 C (1470 to 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 asbestos
R materials only if the treatment can be  fiber originally present in the sample.
. Fi completely removed, prior to testing, ‘This weight divided by ihe original
g, Ly approprinte methods, such as boiling  sample weight is the asbestos content

calculated as a percentage.
(8) If carbonates are present in the

1

ek tos. textile materials where asbestos is  ashiestos, the weight of carbon dioxide
. n?' the only inorganic fber present, or (CO,) is determined by the Knurr
' Ty where aay other inorganic fiber, such a5 alkalimeter. The asbestos content is de-

f4% conlinuous Glament glass yarns vsed as  termined as described in Paragraph (o),

; reinforcement, can be removed prior o but the grams of CO; from a 1-g sample

'?__" testing. ) as determined in Scction 9 must be sub-

) (e} U carbonates are present in the  tracted {rom the factor 0.86 in calcu-

’ - asbrslos they shall be determined lating the results,

4 separately, and a corresponding correc- .

- tion shall be m «de 10 the luss on ignition  DeBnitions '

L before the asbestos content is calculated. 3. (u) Standard Atmosphere for Test-

b ' _ing Ashestos Textiles, n---Air muintzined

“a = at u ralative hwnidity of 30 2= 2 per cent

s } Under the standardizalion procedum of the . ) ©w

i Bociety, this method is under the jurisdiction ol and at & temprerature of 76 S 21

- ,'i the ANTM Committee D-13 on Testiln Ma- 21t 1.1 0).

,.'., teriale, and iw the diteet respousibility of Sub- (b) Fur-definitions of other terms el

in this methud, see Dalinitions of Terms

1-4
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AspESTOS CONTENT OY ASBESTOS TEXTILE MATERIALS (D 1914)

c

‘Fi1a. 1.—~Knorr Alkalimeler: for Determination of Carhon Dioxide.

Sigunificancy 2
4. The =shustus content of “ashestos
textile materiuls is of major significance, kS
Psrous Plugs a5 this deiermines the gra.de of the textile, v
LT ‘ 3 which in turn indicutes Lhe approximate ]
7 /\\-, W3 serviceability temperature for such ma- "
VG & terials,
\\\\\ Apparatua
\ N
Q\\\% 5. {4) Knorr Alkalimeter, as described .
N \S in the Appendic and shoesa in Figs. 1 :
:\\:’*\\\ : and 2 fur determining carhonates. s
NN \ (0) Oven, capabile of being held at a §
N temperaiure between 800 to 810 C !
NN \ (1407 o 1490 F), : '
Test Sgecimans .
6. The ammber ol test specimens ‘ .
. shall L as -peciiied in the applicabls S
. L--5ods Asbestos Rosorhent ASTAM specineition for the material i
D'/'“S Agent= being tosted, I the asbestos tentile it
. material  has  bren teinforced  with ';
Fit. 2—Abzonation Tube fur Carbwn I CORtnuous Giument glass yarns, the ' 4
oxide Determination. inserzion shall be removed belore making b
the determination. .
Rv\:fling.lo '1‘u.\'l_.ilc Materials (ASTM Cnﬁdi!iou.ing R
Designation: D 123), . ,
7. Bring all teat speciinens to moisture H
— equilibrium 1or resting in the stundasd
atmosphere fur testing asbestos 1extiles, i
‘ »n {
" b
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- 2]

Procedure far Preliminary Test for

in uragraph (8). -
(b} Place an approsimately 0.5-g sam-
ple in a test tube (a 30 by 150-mm size is

B

weighed Lo the nearest 0,001 g, to the’

o AAN Curbonates in Asbestos disgillutiun flask. Wash down any ad-
ok ;*?‘; 4 8. (a) Determine if heat decomposable hering Enrtic!cs'on the inside neck of the ‘
'..ég“'f:*?"' o carbonates are present in the asbestos flask ‘_“Lh distilled water. Add enough
! i) "ﬁ‘«u% by running the qualitative test described distilled water to the flask so that when

the apparatus is reconnected the tips of
the dropping funnel will be submerged
abeut 5 to 10 mm. Dlice 50 ml of HCI
{1:1) in the dropping funnel and replace

{ convenient) and wel well with 10 mi of ;

# distilled watcr by stirring and tamping  'he gusrd gas-absurptiun tube at the
,; with a glass rud, so that no air bubbles  '9P of the funned, Start the flow of water
3#. ' ¢

<
~

RAR

-

A ISR

. am

PRy  E - YOS

are visible in the wet sample. Add 5 ml
of concentrated hydrochloric acid (FIC),
sp gr 1.19) and again stir and tamp
gently with 2 glass rod, taking care not’
1o introduce any air bubbles. Warm
slightlv, The formation of zas bubbles
on the aurface of the cubmerged ashestos
sample i a positive indication that
carbunates are preseat, in which case
the amount of (O liberated by the
carbionates must be determined by the
metlud given in Section 9. If carbonates
wre not present, faflow the procedure
described in Section 10,

Procedure for CO, Liberated by Carbon-
ates in Asbestus '

G, (2) Cherk the Knorr alkalimeter
(Fig. 1) to easure freedom {rom leaks.
Arpirate a current of air through the
systemn at the mte of about two Lubblles
et nunute for a period of 10 min. Stop
the air current and remove the absorp-
tinn tubes. Place the ebsarption tube &
in the balunge case and alluw it to stand
for several minutes, When rteady for
weighiing, open the stopcocks momen-
tarily and close. Weigh amd repeat the
abave procedure. The second weight
shoutd agree with the first to within
0.¢005 . Il it does not, repeat this
process until the two successive weigh-
ings agree. When 2 constant weight is
reacne], replace the absorption tube
in (hie gas train.

{5) ‘Lransfer about 1 g of the sample,

in the condenser and upen all the stop-
cacks, excepl the one on the dropping
funncl. Turn on the aspirator for medium
suction. Adjust the stopcock on the
dropping Tunnel so that the suction will
draw the acid slowly into the Nlask, When
all the acid is in the Qask, fully open the
funnel stopeock and pull aic through the
system at the rate of two or three bubbles
per second. After the reaction in the
flask has subsided, heat the contenis
gently to bailing. When steam starts lo*
condense in the condenser, turn off the
heat. Continue to draw air through
the apparatus for 30 min, Keweigh the
absorptiva tube G as before. The gain
in. weight represents the CO: in the
sample. Record as Cy.

(c) Calculate the weight of €O, as
follows:

G-3
where:
Cy = grams of CO, from the 1-g sample,
Cy = grams gain in  weight of the
absorption tube G, and
S = grams af sample used.

{d) Repeal the procedure on another
1-g portion of the sample and calrulate
the average value of €. The weight ol
the absorption tube & alier the first
determination  may he used as  the
starting point for the sccond determina-

than without repeating the initial process

I
312

ol obtaining constant weight.
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Procedure for Asbesios Conteat by

Weight Loss .

10. () Weigh two specimens, not
less than § g, each representative of each
lot or unit sumpled. Place the specimens
in crucildes which have been previously
Leated to 800710 810 C (1470 to 1190 F)
for 1 hr, cocled in a desiccator and
weighed to the nearest 0.001 g. Dry the
sprcimens to constant weight at 105 o
110 C (220 to 230 FY .and record the
weight to the nearest 0.001 g. Subtract
the weight of the crucible w obtain the

oven-dry weight of the specimen.

{b) Place the crucibles containing the
specimens in the oven and heat for not
less than 1 hr at 800 1o 810 C (1470 10
190 1), Remove the specimens from
the furnace, and cool in a dusiccator to
roomn temperature, Weigh and subtract
the weight of the crucible to obtain the

. weight of the ignited asbestos. Record as

.

Calculations

11. (u) When carbonates are nat
present, cabiulate the asbestos content
as folluws:

A

0.46

estos, per cent = =
Asbestos, per ceo weight of sample
where:
A = weight of the sample alter igni-
tion, and
0.86 .= water of crystallization factor.?

Nutk L~} the nslicsios content s de-
termined by the ignition suethal is Jower than
expetted, the procedure desertbed in Section 9
fur determining the amount of CUy lilerated
Ly caclonales in ashestos may he lullowed

even il the preliminary teat for carbanates ls
negative, and H CO, s present the necoaary
correcticns shall be made.

(b} When carbonates are  present,
calculate the nshesios content 2s {ollows:

- A

086 —~
Ashestos, per cent = ——,-'-B—--—-—c'
. - weight of sample

.

where: .
C, = grams of CO, from the I-g sample
' as determined in Section 9.

(c) To calculate the total inorganic
content of asbestos textijfe materials
containing continuuus filament glass
yarns, which were removed jerior to test,
add the weight ai the glass vamn re-
moved from the sample to the numerator
and denominatar of the equatiun given
in Paragraph (o) or (3.

NutE 2.~—\Where a textile containg ashestos
ardl other inorganic fiber, it may le agreed
between the manulaciurer aad the porclaser
that the grade of ke textile may te considered
as the 1atal wmount of inorganic Gher peesent |
in the textile, bt in all cases the aslastos
cuntent shall cxceed the amuunt. of other in-
arganic fiber present,

. Report

12. Report the average asbestos con-
tent of all specimens tested.

*Tha Inctor 0.86 in Lused upan s measursed
averagze of 14 per cent water of eryatullization in
chryeotde mabesios. The anbestor vanteut will te
it errar to the cxtent that the weight fu.a of tle
walwentos defuera frens the 14 jrer cont wversae,
When the asleatus contoiua enrbanates which
decuinpiore ou hoaling, the weight Teaa feon the
decompogition of the eacbunat:s will v coun-
Bisesd wath the wreight boss froas the dgnition of
the cottun, and 8* vterssive enttnn condernt wall
{e indicated. This may tesult in we crionieus
rlicatheativn of the wonterid to s lower grode

NOTE: ASTM Specifications and Methods of Test are subjeet te coe
taual resision, Consolt the Sceielys corrent "ANTM Standards on

Testile Materials™ fur possible changes in this specilication,

«N
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8 APPENDIX
o . |
i «
. Descrirzion oF APPARATUS .
W Al. Kaorr Alkolimeler, consisting of 1he any waler vapor Lhat escapes from the condenser
£ following parts conoected s shown in Fig. It and ta remove any HC from the cvolved gases.
';. . () Gar ‘Washing Bole, A, containing cun- (¢) Drying Tube, E, containing Cus0, to ab-
ey zentratal 1,80, which serves hoth 1o indicate  surbany HiS generated by the absarption of HCLL
Lot the rate of pas flow and Lo prevent auy water )] Lrying Tube, F, flied ’-"i'-h. & suitable
o supor entering the system from the atmosphere,  9r¥ing agent ta ellect complete drying,
/’ (8) Drying Tube or Cylinder, B, filled two- ; (2) 4 briurptwn *T:uL:, G, hllc(.! two-thirds full
h thirds full of soda-asbestos absorbeat (Ascarite) °© .so-.ln-nz restos a sarbent (Ascarite) and one- |
0 . . third full of & drying agent, to absorb the CO,.
[ and one-third full of & drying agent 1o remove \ PP . .
11 GO, £ the ai () Absorption Tube, 1, filled with a drying
o b r"“'“ ,° [‘_" ter Uni cex Lt agent and sata-ashicstos absorbent (Azcarile) in
Tt (e} Lnorr Aikalimeler Unil, C, wiith consBis yp ronese direction to prevent CUy frum enter
o : of a dropping [unacl, & distillztion fnsk, and inyg the system. .
- & condenscr fitted with standard-laper jo'nts ta 0 7-,",,,' I, to prevent back flow of wate
k3 1. § {orm 3 unit assembly. . froza the sspiratar. '
: ’ h";" () Gas Wasting Bottle, D, containing a (§) Valve or Pinched Tubing, J, v control
. . '1"{' solution of 810 10 -er cent by weiglt of ApSOL  the rate of air” fuw pulled through the system®
\" . _:"‘Jﬁ' . in concentratzd 11,S0,. This serves to abserh by the aspirator.
2B g L
it A : %:?':""?‘
T . 2}1. N I:"_: .
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A Clossary of Ashestos Texlile Terms

Annasios Resisvance—The degree to which a fabric is able to withstand i
surface wewr wnd rubbing. ‘

Aspegius, Cinysorie—A hydrated silicate of magnesivm,

Husson-=The combining of ashestos fibers of dillerent types, grades or
staple length prior to spinning in order to produce a desired and
uniform end result, T

Buaw—A narcow textile band {ormed by plaiting together several strands
ol ushestos yarn, , o

Caresormxe—A finishing process [ue Tabeies which produces a flat, shiny,
smooth surface, It is obtained by passing the cloth thrnugh hullow

R : heated ealender rolls: ,

Cannsi=A process of opening and cleaning testile fibers which separates

, them from each other, Tivs them paca’ (-! mahes them into a thin web

and condenses them inta 2 comtinuous, untwisted strand of Bhirs
callec w “slives.” This process removes maost of the impurities,

Cron, Dovse=A falivic procluced by weaving two claths, oue abawve
the ather, on the smne loom. and binding them together by binder
varng during the weving uperation. :

Crovn, Livea=Little uaed term to designate narrow Lubrics or tapes,

Crovi, Macrar e~ v woven Labivie of metidlic {(wire-insertei]) ashiestion
)'QH'IL

Cromrng, I M\'--\ woven [abric of plnin {non-metallic) ushestos yam.

Crori Treatis =Ashestos duth impregnated or conled with an organic s
tesin ur inerganie componnd. '

Coxi, I SERES cunical-shaped core for a yacu p.\cL.« i,

Crutn, Bieatin—"The prochuct formed by braiding a jucket mver a core of

- A

varus v ather braids,

zagme
RN

Como, Twitn The product fanned by tightly twisting together two or
mure plied yarns,

Covsy or Crote=The pumber of yarns (or threads) per inch,

RSRRINE ¥ SUPVIR S

Cer Asnesios—Unit, of yarn memsurement Gsed i the ashiestos varn
munhering system, U is the mwnber of 100 yurd lengths per poud.
For siugle yarns, the number of yards per pound @5 ublained by 7 3
mnlhphmg the cut inuber by 18, Por phicd yarus, the uumlur ol

97 ‘ ) .
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GLOSSARY~—Cont’d

vards per peund is obtained by multiplying the ent nunber hy" 100
and then dividing by the number of plies. The latter value is then
reduced slightly for bwist contraction by mnlliplying by a twist
contraction factor to give the yards per pound in the plied yarns.

Exp—An individual warp yarn.

Fanmic Couxy—The number of wirp ends and filling picks per inch in
a woven fabric; alko called texture, thread count. pick count.

Fannte, Stir—A narrow material or tape, without selvage, cut from a
wide piece of woven fabric.

FrLr, Asnestos Daven—A woven multiple layer [ubric serving as a con-
veyor helting which earries the moisture-laden paper through the
drycr section of a papermaking machine.

Frar, Nox-wovex—An ashestos product in sheet formation produced hy
carding or other fiber oricuting prucess.

Finen, Canpem—~Ashestos fiber which has been finely divided hy earding.

Fiasext—=The single individual fiber of indefinite lenpth, spch as fila-
ment ravon, nylon, polyvester, ete. .

Frurane—See Werr,

Caver on Gace—The thickness of 1 woven fabrie.

Cian Test-Testing of fabries for strength by a controlled methaorl in
which the test is made on a.machine, the important eatures of which
are two metal jaws that grip and pull the [abrie until it is rupmrt.-d.

Hmusenose Twie—A hroken twill weave giving a zigzag eflect pro-
ducrd by aliernating the direction of the twill.

Lar—A carded asscmblage of ashestos fibers in rall form,

Prek—An individual filling yarn.

Pearx Weave=The mast - common of the hadumental weaves, Fach
filling yarn passes successively over and under cach warp yarn,
alternaling cach row. :

Roer, Brainen—The pruduct Tormed by bradding inie or more jiuchets over
a vore of ashestod rope or wick, by braiding ashestos yarn hiraid

- over braid, or by plaiting ashustos yarn into sipuare cross-section,

Rore, Twistm—=The product formed by tightly twisting logether two or

more strands of asbestos wick. )

.9
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GLOSSARY=<Contd o
- Rovixe, PLaty—An assemblage of -ashestos or ashestos amd nther Ghers ‘
condensed inta a strand with no twist as delivered from an ashestos
carding process,. i s -
Rovizt, Remxvonckn—As ashestos roving into which a core varn nther
. than asbestos has been inserted o inerease the roving strength,
Sgrvace on SeLvencE—-Special yarns woven on the extreme outside “eedyre
' of a woven fabric for the parpose of reinforcement,
Srrven, Asues105=A Joose, Tudkye, rope-like forng withoul twist, deliviered :
from a carding process; produced in varions weights per vard.
- Seiszine—Process of drawing and twisting fibers together to produee )
thread or yarn, : '
Srarte—Term deseribing the aversge length of any Bber,
, !
_ Tarr, Merartac=A marroe woven fabric of metallic (wirc-imanted) varn
. with selvage edges, b
' Tare, Praww—A nasrow woven fabiric of plin (nen-metallic) varn with
selvage edges,
' Tinean—A treated varn having high tensile, uniformity and smooth finish.
T, Parir =\ paper evlinder used as a core for a varn package,.
Temse—\Woven, knitted orheaided fabiries of evlindreical form,
Twitl.=The seecond hasie weave, [0 has a distinet diagonad line due to .
¢ warp yarns passing over one or more filling varns, then smder tun L
, Or more,'or vice versi., ;
. . HE
. Twisr=The number of times oue inch of varn is bwisted.
Twist, “$"=A varn or cord Twist, "77=A varn or cord l i I
has “87 twist if the spiraks has 77 twist i the spirals F
canform in the direction of conform in the direction of i
. slope 1o the conter section slope 1o the center section of - £ 1 ;
.o "o . T :
of the letter 5™, ‘ the Jetter “2°. |°_: .
S . . . - s . i
Wanr-—-The virn runuing lengthwise ina woven falbiric, -
Weavine="rocess of fopming 2 fabrie on a loom by interlacing. the warp '
and filling threads with each other. The fundamental weaves ane
'

Tplain, twill and sating ANl other  weaves, noo matter how indricate,
) cmplu_v one of these hasic weaves in their composition, .

99
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GLOSSARY—Cont’d

Wrerr—=The yarn ruuning ¢ usswisé in a woven fabrie, or at right angles
to the warp threads. Welt is the present English name, Very old term-
was “wonf.” Amcrican tenn is “filling” (or yarn that fills in). -

Wick—A soft pliable ashestos textile produet formed by loosely twisting
several strands of ruving or slubbing, .

Yarn=The product of spinning. Ashestos yarns are continuous strands of
spun fibers which are cleaned, drawn and made inlo yarn by a
twisting operation on a spinning frame. ‘

Yann, Bixpen—A warp thread in multiple ply cloths which binds several
picces of cloth together.

Yanx, Canten—A fwisted product of multiple ends of plied yarn.

Yanxy, Cone—A reinforeed ashostos yarn in which the reinforeing medium
AY o .
is centered in and covered by the outer material,

. T R ;:{__-v;,." it
a2 & . . .:‘ " .. : e ¥ e -l-‘: H

Sy
G

] Yaiix, ConNenne on Sevanie—Those varns used in biaiding 1o form the
- * .

:é ‘ vorners for square Liraids. .

A .

IH Yany, Gane Seun--Two or more strands ( plain or reinforced) of ashestor
i ) . . . . . . 8

3 rovings cotnbined in a spinning operation. . ,
E ‘ .

ij Yanx, Knomass—A continuous length of yarn made from two or mowne
3 picees joined together by splicing or a suitable adhesive.

) x:"; )'Mt.\',.\il':"l';\Lx.lc--()nbt- af more ends of single ashestos yarn twisted to
R¥: gether with one or more strands of fine wire. '
‘ Yans, PLax~Yau, either single or plied, which consists of ashestos fibe
WE or ashestos and other fibers.
© A A . S )

-'.l;f Yo © Yanx, Paen<A yaru product produced hy twisting together two or mor
% o ends of single ashestos varns, )

Tar . q * :

i}, ERatS Yany, Rerxroncrn=Yarn, either single or plied, with an insert of var
‘i(' Fckd ] other than ashestos to'give the product bigher tensile strength; some
.)é: ..‘-{e:’% _times referred to as inserted varn,

? ;:’? Yanx, Sivenr—A single toving, twisted to give it tensile strength.

[ -1 . " . . e

*.{ 11? : Yany, SizEp~Sce Yany, Tneaten.

! ‘

il ? 3 . Yanx, STerrER~-An extra yarn nsed fo give weight or hulk to a nmiti-lay o

fabric. Yary can be cither wap or filling and les belween the fi¢
and back of the fabric and does not intenveave with the [abric,

\
* 3

Yany, Tneanin—A varn cnated or impregnated with compounds to™lr
the fibers, increase tensile strength, or inpart other properties,

O
Y !jA?.-,zagj
b ogded 2,

-
-

lr;.'

CEg

.“&E"“-M
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" Actinolite, 7

Air conductors, fRexilile, 43
Amosite, §
teatale 21, ulm, a2
Anthophyilite, 7
Appliance leads, slewvi ing Inr. 52
Asbirestog
chientical componitsom of, 7
dervation of ward, 1
o-.nls nae of 1
effect of tewmperature on weight, 10
wajor praperties af, 2
tahle of rhemical and  mineralogical
prapertices, 9
talsle of physical properties, 8
vagicties uf, 2
Aabustins tentifes

clevated temperabure se nuv.\lnhl\ of.

31

wrades, 31

pron essiteg ol 24.28
blewding, 25 ‘
hreandge, 34 . .

Ctarthng, 15
felbng, 34
hiber preparation, 24
funming, 20
uspreton and  quality contral, | 28
wisnge, 2%
spitang, St
twistune, 240
wean g, an

raddintiun stability of, 31

ASTNM S]Wﬂ'iﬂ«.‘.tlimn. mM-90

avbueston chath, T0.72

asbestos rontent of  mbestos  textile
wiateriah, 92041

ashiesing Lap, 00, 81

anlusstin im,‘ n2x.a4

anlarglen Lape, T4IT

ashsabw teextilees wsed for clectrical in-
sokatine puerqunes, 7950

ashieston tubndar Adeeving, 94

asliesto, yatns, (1504

heeat azing of .nlu-\lm testiles, H9-91

wagnetie tatiag of .ulu-sluq» wsedd for
elictiual purpenes, K157

Neltsnge, cornves or. 4249

Nhankets, fire- mm(hrnm[ 42

Berider serpanasan dhive, [MLLII)L_ 53
Brake lining, 473, 49

Cables, slecvine for, 53;
wrapping fur, 48
Chnsutile
enbhig of, 19
combustion anady~is of, 11
ctwde fbers, 19
diameter compe with other fles, 11
ellect of heat on tensile ;m-w.',ljx Il
grading of, 18 . . ;
wiitled fibvers, 16
amilling operation, 16
nning ol 13
orivin o, 3
propirties of, 3
SMLres u( K]
surfac e agen Comp with ulln'r filsers, 10
tesile stremeth comp. with other Bilers,
1
tentales wraedes, 2t ol .
Cloth, asbestos, J42.1
alninized. A3,
wietulhe {wire-bsertedd Y, 432,013
plain, oo tallied, 12
restnated, (4

s g

tabhes shawing erades and conston tion

of typical claths, 46, 47
tentures, 12
teeated, 12,400
weaves, 2

ashestos, 42, 44

Cluthsne
Cluteh Giciuns, 15, 4149
Condl, ashieten, 0, .81
Pessiched, A0
i Lallies £ wirecinee rlml\
Plan, {non-met, i),
talsle nf seeights and l.wx.:gm 41
twled, (10
Cardl, Hare sivnal, 40
Cornisated roofing, sealing, 54
Caowsedobite i ’
Pt praddes, 21
Curtains, imdustrnd, 43
Curtains, bl in glass i by, 42
Curtamns, sale v, Iur Hn u- 123 .uul auche
torissns, 12

Draperies, faneproof, 42

Lhver fedts, achedos, 13

Iheets, heating amd  ventilatingg, 42
Dust bags, 42,53

10l
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Felts, non-woven ashostos, 57
resinatent, 31, 57

Fiber, carded ashestos, 58

Filling, exr;msim\ joint, 56

. Filter mediom, 54

Firewall seals, 43

Friction materialy, 43, 49
Furnace doors, sealing, 54,55
Furnace hoods, industrial, 42

Cus generator Juurs: sealing, 33
Caskets, 40, 43, 44, 55

Insulation
Loder, jacket for, 42
bus bar, 53 ’
cable, 36, 18, 32, 57 |
dicse] eshaust line, 53
fislure wire, 34
glass haudling toaly, 40
Viesater cord, 34, 28 .
heating eleuseats, 36
motar winding, 43
pipe, jocket for, {2
nesistanee wire, 40, 41

Iruning board covers, 42

Lag, ashestin, 34, 25
Laundry fat work ironers, covers for, 42

Magnetic Rating, T8-80

wethad of test for, 81.57
Mapdude covers, gasheting for, 55
Misaile components, 43, 57

Noise quicting, 42
Nuthear 1euctoss, shiclds fur, 42

Ovens, industriul, sealing, 54

Packings, 13,44
vnergeary, 5
groove, 55 )
hizh tesapruture, 54, 53
steans and hot water vahoe, 34
stulling hux, 35
valve stem, U
Pads, stresserelieving, in welding opera-
tiuns, 15 .
Pincers, glasswure, covering for, 52
Maglica, reinfurcement for, 57

Quubite Standard Screen Test, 19

Hutorts, vaulking of, 54
Rocket companents, 52, 48, 57
Rope, ashestus, 55, 58
braided, 55
tuble of weights and fustages, 58
twisted, 35 )
Roving, Asbestos, 36, 37
plain, 36 s
reinlorced (core or inserted), 38
tuble of cut numbers with notinal yds..
- per th. aiid permissible variatinns, 63

Sheeving, kuimht. sec Tubing, ashestos
Steam huse, braided wall for, 40

Tape, ashestos, 48-51
metallie {wirc-inserted), 49; table of -
thivknesses, widths, footages, 50
plain,  (noa-metallic), 4H4; table of
thivkaesses, widths, fuclages, 51
treuted, 48 . )
Thermuncuuples, covering fur Jead wires
of, 32 )
Thread, asbestos, 41 .
wetallic { wire-inserted ), 41
plain, {nunswetallic), 11
Tougs, glassware, covering for, 52
Tremalite, 7
Tulung, ashestos, 52, 53
buatded, 533
treated, 52
woven, 33, 53

Wall covering, llameproul, -3
Weldnyg buaths, shiclds for, 42
Wik, asliestun, 51

Vine wiping pads, S8; wick, 54

Yaen, :n‘n"\hlb, 38, 34 .
wetalhe (wire-insersed ), 88, 39
plaing, Cosenietallic}, 34 .

pliml. Y

rewdoreed, 34

sunghe, 4 . )

table ol cut suabes ol plain single
yarts wath wninal yds. per. b, and
pernussibile variatious, 66.

Lreated, 39
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