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New and improved glass fiber mats particularly useful for built-up roofing membranes and systems.

@ A glass fiber mat having an advantageous combination
of high tensile strength and tear resistance properties for use
in built-up roofing (BUR) membranes and systems. The mat
includes two fibrous components, namely, individual fiber
filaments and extended fiber elements, which are present in
substantially equal amounts by weight of the mat. The total
number of fibrous components in the enmeshed glass fibers
is predetermined to provide the desired combination of high
strength characteristics. The glass mats are made in a
wet-laid process in which bundles of sized glass fibers
having a predetermined fiber diameter, particularly 13-14
microns, and a fiber length between 19 and 44 mm., are
well-dispersed in a chemical dispersant material whose

concentration is predetermined in accordance with the
length of fibers used.
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NEY AND IMPROVED GILASS FIBZR MATS PARTICULARLY
USEFUL FOR BUILT-UP ROOFLIIG IMEMBRANES AND
SYSTEIS

This invention relates to new and improved glass fiber
mats which are perticularly useful for built-up rooiing
menbranes and systems.

bJ

uilt—up roofing ("BUR") membranes and systems are used
primarily on comnercial buildings, and, to the sub-
stantial exclusiorn of other roofing types, on large in-
dustrial buildings of low profile. Its popularity arises
from its relatively low cost combined with its effec-
tiveness as a wWeather repellant surface and its dur-
ability. The major drawback in its use is that a unigue
combination of both high tTensile and tear strength pro-
perties is reguired. These rigid requirements arise be-
cause  built-up roofirng systems, unlike residential roofirg
are subject to severe stresses induced interrally or ex-
ternally by the surrounding atmosphere, including ex—
pansion caused by the presence of moisture internal vo
The svsten, and both expansion and contraction forces
aused bw variation in anmbient temperature conditions.
or these and otner reasons, it 1s essential that built-
us roofing systens possess an excellent baleznce of both
iigh tensile strength and tear resistance.

1 , Most roofing »rocducts vere made of organic -

mrecneted vith asphalt. However, orgenic felt is
ncy fire-resistant and it is expensive to manulacture.
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seccordingly, the industrr has looked to glass fiber nats
to replace orgenic felts in this application. Severzal

roofing mroducts using glass fiber mats are described in
U.3. pevents 4,129,674 4,135,022 and 4,135,029, These
ats relr upon either continuous glass fiber strands or

elongzated, rod-like bundles of fibers as reinforcing
azents to achieve the desired combination of tensile and
tear strength proverties. Unforturately, such mats are
expensive and difficult to make.

In U.S. petents 4,200,487 and 4,253,353 there is de-
scribed a wet-laid process of making glass fiber mats
vhich exnibit exceedinglwy high tear strengths. Such
niats are made from very long fibers which generate =z
nredominate amount of extended fiber elements durin
he process. =rxtended fiber elements are character
structursil> by being cozdrised of a plurality of lorngi-
Sudinallx connected fibers formed from extension of

dles of fibers which slide apart during The procacss

of dispersion oi the fibsr bundies. Thus the extendsd

h

0y

~ib

(D

T elenments have an exzsgerated length and a non-

T--853

uniform dismeter, being greater in the mid-sectl
where connection of fibexr

ts ends. However, in practice it is rather

“inat is provided herein is a rew and improved gleass

fiber mat vhich can be used in place of organic felts to
ncke BUR products characterized perticularly by their
unusual combination of bovh high tensile znd tear

-

strengtns, and efficiency of manulacture, as comEpared

to other commercially avzilable products of similar

construction. The tensile strengths ranse from 27C to
550 /50 mm. width (3iD), and the corresponding
Slmendori tear strengths range from 5.C to 6.6 I (D).

The ratio of tensile to teer strengiths renges from
203 to Yol

.
. L A

S .

-
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The BUR ovroducts of the invention are characterized
vparticularly by their unusual combination of both high
tensile and tear strengths, and efficiency of manu-
facture, as compared to other commercially available
oroducts of similar construction. The tensile strengths
range from 490 to 600 H/50 mm. width (IID), and the
corresponding Elmendorf tear strengths range from 6.0 to
T/50 mm. width (D). The ratio of temsile to tear
strength is about 60:1 to 100:1.
The enmeshed glass fibers in the mat includes two fibrous
components, namely, individual filament fibers and ex-
tended fiber elements, which are present in substantially
equal smounts by weight. The number of fibe;s in a2 given
extended element is about 2 to 200, generally about 20
Zibers per element. Accordingly, there are usually
zbout 20 times as many individual filament fibers as
extended element fibers in the mat. The number of goth

fibrous comnponents resides between 2.9 and 6.6 x 10

2 .- . . c e a
bers per m- of tne glacss mat, at & glass weight of

1=t
e

about 30 g/m2 and a mat thickness of about C.7 nm.
The enmeshed gre made by a wet-lzid process
using sized glass fiber bundles heving a critical fiber
diameter of 13%-14 microns '
16 end 44 mm.

The bundles are maintained at a given fiber consistencyw,

and-a fiber length between

and are dispersed under vigorous agitation in the
presence of a predetermined concentration of a chemical
dispersant. A higher concentration of dispersant is
used with fibers of greater length; most preferably it
ranzes from 60 to 160 ppm.

In the best mode embodiment of the invention

*

mat has a tensile strength of 300 H/50 mm. w

d
and tensile to tear strenzth ratio of 1. This mat

U') \n
W4

[0}
;_J
r']‘

is made from nflass fibers having h of 32 mm. and
a

diameter of 15-14 nmicrons, dispersed in 90 opm. of
cdisnersant. The Tvotal nunoer of fibrous components in

is 5.9 x 1G- Tibers per mé. The BUR
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menbrane has a tensile strength of 550 I/50 mm. width

1

(iIn) and tensile To tear strensth ratio of 79:1. This
membrane is made from glass fibers having a leng
32 mi. and a diameter of 1%-14 microns, disperse

Q2 ch

9C pom. of dispersant.

To provide glass mats, and BUR products, having the
desired unvsual combinavion of both high tensile and
tear strengths, it 1s necessary to use glass fibers

having 2 diameter of 13-14 microns and a length between

19 and &4 inches. lats made with glass fibers having a
dizneter greater then 13-14 microns have too few Ifibers
nresent in the mat to provide these properties, since
the nuober of fibers present in a mat of given mass

having too many fibesrs, wnich will decresse the porosity
ol The nst below £ level »eguires Zor imnrezgnsition of ¢
csufficient zumount of asrhslt therain necessary for makins

= sinzie gmource of raw mrierial is used in The wet-laid
nrocess ¢ moiting the glres fiber mats, nemely, bundles
of iiber glass., preferabli; sized., Zach bundle contains
chout 20 to 2000 fibers.

The riass Jiper bundles are maintained in an agusous

nro ion. nv suitvable dispersant
meterial mey be used as long as it cen eifectively dis-
1 aterials arz novn

n ths ¢t and are availcoble for this purnose. zousver,
a narticulporl;r vsaiul dicrnearsant is 2 Tertiarr amine
orride, snch gg Lromosr DiFET, vhich 1s dimethrl hrdro-
genated Tolloy zmine oxide, sold by ‘frmalr Chemical Co.
b1 I Thie A1 1 nATEDT

esc
cirecved to this cormnound.
Tie Tiher bDun-ilec cre amitoted visorouslr in She

omneous <isnersenent nedinnm to form a dilute Iiber
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slurry of selected consistency. During this agitation,
sone of The bundles becomes unbundleé or filamentized,

i.
be
gl
oI
Th
pr
Th

e. form individual filaments. These filaments can
come connected longitudinally to form an extended
ass fiber element. Other bundles can slide apart To
ovide extended elements directly.

e dispersant in the fiber slurry is maintained at a
edetermined concentration of about 60 to 160 ppm.

e lower concentration is more suitable for shorter

fibers, while Tthe higher concentration is used with

1o
ce

nger fibers. In the best mode embodiment, a con-

ntration of G0 pom. is employed with fibers having

a length of %2 mm. Under these conditions, vigorous

ag

To

il

C

Th

a

e

itation of the fiber slurryv for about 10 minutes will
rm mats having the desired egual amounts of individuval
zments and extended fiber elements and the Drescribed
tal number of fibrous components.

e Tfiber slurry suitably is meinvainad at a consi

siurry. :relerablv it is decreased in increments of
in

crease in fiber length.

in the usual vet-laid processes, the concentrated
persion slurrr is diluted with weater before being
1ied to the mat-forming screen. rreferably the
spersion slurrr is diluted about 5 to 25 Times at the
reen, and, optimelly, about 10 times.

e enmeshed glass fibers thus-formed are provided with
suitable binder to held the fibrous components to-

ther. Any commercially available binder may be used,

such as urea-formaldehwde or phenol-formzldenvde resins.

The binder usuelly is apvlied 1n en amount of abouv

52,5 by weisht of the finishe

1

e

- LN

. mat, praferably aboutv 10

[

307, and, ontimellw, abo

&

a

t 20.5. Accordingly, the

it of fibers in about 50 to 255, nre-
n

rabiv 70 to 9NL, =

|(:6
3
D
ck ofF
~Je
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né, ovtirally, about 803, by weight

s fiber nat
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mn

110 g/mg. The mat generallx is about 0.7 mm. thick.
The mlass fiber nat exhibits 2 porosity which is suitable
or impregnation of asphalt to form BUR membranes. Such
nats exnibit a porosity of at least 100 ma/mz/min., and
usuallr 140 or more, as nmeasured by the conventional
Pragzier ASTi-D737 test method.
3UR membranes are fabricated by impregnation of the
gless fiber mat with a suitable guantity of saturant
halt, usuallvy about 330% of asphalt based on the
cinal weight of glass fiber mat. Thern BUR roofing
tems, e.g., 5-ply BUR systems, are made from mulviple
avers of BUR membranes vhich are held together with
coatings of asphaltic adhesive.
4 summary of the pnreferred embodiments of The invention
n the Table below:
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1. A new and improved glass fiber mat particularly

useful for making built-up roofing membranses conbrising:

(i) enmeshed glass fibrous components formed by

dispersion of

process, said fibers
microns and a length

comoonents including

bundles of glass fibers in a wet-laid
having a diameter of about 13-14
between 19 and 44 mm., said fibrous
individual filament fibers and

extended fiber elements which are present in about eguzal

anounts by weight, and .
(ii) a binder substance to hold said
ponents together.

fibrous com-~

2. 4 glass fiber mat according to cleim 1 wherein the
- 2
»0orosity of the mat is at least 100 ma/mﬁ/mln.

fiber mat according vo Clainm

sized.

= fiber mat according to Claim
extended fiber eiements have about 2 %o
n

5. A gless fiber mat according to Claim
ber of fibrous components

,..J
-t
I~
>
1)
H
4
}_,I .
13

22 ‘the enmeshed slass fibrous components is betuvsan
.S ané 3.6 x 1C° fibers ner mg, at a glass weight of
; 2 e -
chout &) g/m” and o mat Thickness of sbout C.7 mm.

Te o sless Tiber mnt-according to Jlainm
Tihers have 2 lznsth of about 32 mmi., a

utmaber of

Tibers ver m .
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P
5. 4 glass fiber mat according to Claim 6 havinz a
tensile strength of 300 W/50 mm. width (IiD) and an
Clmendorf tear strength of 5.6 T (IID), 2% a glass mat
basis weight of about 100 g/m2 and a binder level of
205 by weignt of said matb.
@. L new and improved built-up roofing membrane ac-
coraing o Claim 1 further characterized by including
sebturant asphalt impregnated in said mat.

ing membrane according to Claim O
n

g )5
mat basis weight of about 100 5/~ and a binder level

o - _ . . A
11. &2 built—up mooiinc svsten according vo Cleim & com-
prising multiple plies of szid high-strensta buiit-un
ro0fing menmbranes and adhesive zsphaltic coatings be-

<l
O

< g Ikt =)

12, A -1y built-up roofiang system accordéing
1

1 heving three plies of said membranes tTherein.

5AE>©M YGEINAL

[ ——



0054202

European Patent Appiication number
’ PORT
a Office EUROPEAN SEARCH REPOR EP 81 10 9892
DOCUMENTS CONSIDERED TO BE RELEVANT giﬁgf%iggngm%me
Category| Citation of document with indication, where appropriate, of reievant Relevant
passages to claim

TR
D,X |US - A - 4 233 353 (A.A. BONDOC
et al.)

* the entire document * 1-12
& EP - A - 0 019 465

TECHNICAL FIELDS
SEARCHED (Int.Cl. 3)

D 21 H

CATEGORY OF
CITED DOCUMENTS

X: particularly relevant if
taken alone
. particularly relevant if
combined with another
document of the same
category
: technological background
: non-written disclosure
. intermediate document
: theory or principle
underlying the invention
. earlier patent document,
but published on, or after
the filing date
D: document cited in the
application
L. document cited for other
reasons

<

m —~1vo>

&: member of the same patent

family,
7({ The present search report has been drawn up for all claims y
corresponding document
Place of search Date of compietion of the search Examiner
The Hague 09-03-1982 NESTBY

EPO Form 1503.1 06.78



	bibliography
	description
	claims
	search report

