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COBALE CO.,L.L.C,,
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VErsus

AUSIMONT USA, INC. and POLYMER JURY TRIAL DEMANDED

GROUP, INC.

L R . I O .

Defendants

COMPLAINT FOR PATENT INFRINGEMENT, UNFAIR
TRADE PRACTICES, AND BREACH OF CONTRACT

Plaintiff, Cobale Co., L.L.C.., through its undersigned attorneys, for its Complaint against
the defendants, states:
JURISDICTION AND VENUE
1.
This is an action for patent infringement arising under the patent laws of the United States,
Title 35, United States Code §§ 101, et seq, and for related claims of breach of contract; all as
hereinafter more fully appears.
2.
This Court has subject matter jurisdiction over all causes of action set forth herein pursuant
to the patent laws of the United States, 35 U.S.C. §§ 281, et seq., 28 U.S.C. §§ 1331 and 1338(a),
and under the supplemental jurisdiction provisions of 28 U.S.C. § 1367(a).
3.

Venue is proper in this judicial district and division pursuant to 28 U.S.C. §§ 1391(b) and

(c) and § 1400(b). LS | DOCKET*
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PARTIES
4.

Plaintiff, Cobale Co., L.L.C. (Cobale), is a Louisiana limited liability company having its
principal place of business at 12558 S. Choctaw Drive, Baton Rouge, Louisiana 70895, and is the
owner of certain patents at issue herein, as set forth in detail infra.

5.

Defendant Ausimont USA, Inc. (Ausimont), on informat.ion and belief, i1s a Delaware
corporation having a place of business at 10 Leonard Lane, Thorofare, New Jersey 08086-2150, and
is in the business of manufacturing granular resins fit for use in various industrial settings. On
further information and belief, Ausimont is not registered to do business in Louisiana, but i1s doing
business in Louisiana and in this district.

6.

Defendant Polymer Group, Inc. (PGI), on information and belief, is a Delaware corporation
having a place of business at 201 North Church\Street, Mooresville, North Carolina 28115, and is
in the business of manufacturing non-woven veils and cores from polyester, acrylic, and
fluoropolymer used in surfacing, interlaminar bulking, and corrosion application. On further
information and belief, PGI is not registered to do business in Louisiana, but is doing business in
Louisiana and in this district.

COUNT 1 - PATENT INFRINGEMENT
7.
On or about July 9, 1996, United States Patent No. 5,534,337 ( the ‘337 patent) was duly and

legally issued, relating to corrosion resistant reinforced thermosetting plastic laminates and a
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surfacing veil for incorporating into the laminate. A copy of this patent is attached as Exhibit A.
Cobale is the assignee of all rights under the ‘337 patent, including the right to bring suit for present
and past infringement of the ‘337 patent.

8.

On or about November 18, 1997, United States Patent No. 5,688,600 ( the ‘600 patent) was
duly and legally issued, relating to corrosion resistant reinforced thermosetting plastic laminates and
a surfacing veil for incorporating into the laminate. A copy of this patent is attached as Exhibit B.
Cobale is the assignee of all rights under the ‘600 patent, including the right to bring suit for present
and past infringement of the ‘600 patent.

9.

Upon information and belief, defendants Ausimont and PGI have unlawfully infringed the
claims of the "337 and/or ‘600 patents by making, using and/or selling devices that infringe one or
more of the claims of the "337 and/or ‘600 patents, including by making, using and/or selling
products which incorporate corrosive resistant Halar veils and are covered by at least one or more
claims set forth in patents ‘337 and/or ‘600. Alternatively, defendants Ausimont and PGI have
contributed to the infringement by other, non-related third-parties and have induced those same third-
parties to infringe the ‘337 and/or ‘600 patents.

10.

Upon information and belief, prior to a recent sale of assets to PGI, Ausimont produced a
melt-blown fiber known under the trademark “Halar.” Ausimont later sold the division of its
corporation responsible for producing the Halar (melt-blown fiber division) to PGI, which, upon

information and belief, is now the sole producer of the Halar veils in the world.
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11.

Upon information and belief, Ausimont continues to sell the resin to PGI, which, in turn,
continues to manufacture a Halar veil which may be incorporated into a product covered by the ‘337
and/or ‘600 patents.

12.

Upon information and belief, PGI has contracted with FRP Supply and Distribution, Inc. for
the distribution of the Halar veils to certain end users across the country and throughout the world.
13.

Upon information and belief, Ausimont and PGI has outwardly and openly encouraged third-
parties to use the Halar veil technology in such a manner that infringes at least one or more claims
of the ‘337 and/or ‘600 patents. In fact, PGI, possibly at the insistence or instruction of Ausimont,
has been involved in at least oné trade show at which PGI representatives directly encouraged those
in the industry to use Halar veil in products covered by the ‘337 and/or ‘600 patents.

14.

Upon information and belief, defendant Ausimont has, in turn, induced PGI to infringe the
‘337 and/or ‘600 patents. In conjunction with the sale of the division of Ausimont responsible for
making the Halar veil to PGI, Ausimont, on information and belief, transferred certain
documentation relating to the ‘337 and/or ‘600 patents to PGI. It is with this information that PGI
has had the opportunity and ability to induce third-parties to directly infringe the ‘337 and/or ‘600
patents.

15.

Defendants, Ausimont and PGI, therefore, have engaged in activities which constitute direct

infringement of the claims of the "337 and/or ‘600 patents, in violation of 35 U.S.C. § 271.

4
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Alternatively, defendants, Ausimont and PGI, have engaged in activities which constitute
contributory infringement or have induced third-parties to infringe the claims of the ‘337 and/or ‘600
patents, in violation of 35 U.S.C. § 271.

16.

As will be set forth infra, defendant Ausimont has had full and complete knowledge of the
‘337 and/or ‘600 patents, the products that they cover, and the business entities which have the
exclusive rights to manufacture, use, and sell products covered by the patents. Thus, defendant
Ausimont’s infringement, whether direct, contributory, or an inducement to infringe, has been
knowing and willful.

17.

Defendants, Ausimont and PGI, are jointly and severally liable for their direct infringement,
contributory infringement, and/or inducement of others to directly infringe the ‘337 and/or ‘600
patents.

18.

Cobale has suffered irreparable injury by reason of the defendants direct infringement,
contributory infringement, and/or inducement of others to directly infringe the "337 and/or ‘600
patents, and will continue to suffer additional and irreparable injury unless the defendants are
preliminarily and permanently enjoined by this Cyourt.from continuing such infringement.

COUNT 2 - BREACH OF CONTRACT AGAINST AUSIMONT
19.

As a complete and independent ground of relief, Cobale alleges breach of contract against

Ausimont, and incorporates by reference paragraphs 1 through 18 herein.

5

Case 3:02-cv-00276-JJB Document1l 03/15/02 Page 5 of 29



20.

In March 18, 1994, 4B Plastics, Inc. (4B Plastics) agreed (the agreement) to work exclusively
with Ausimont to develop and sell fiber reinforced plastic (FRP) composites and coatings that utilize
Halar Veil, Halar Filament, or Halar Powder through distributors worldwide. The FRP which is the
subject of the agreement includes, but is not limited to, 4-B’s technology. A copy of the agreement
is attached as Exhibit C.

21.

The agreement was later assigned by 4B Plastics to Cobale. Thus, Cobale possesses the fully
panoply of rights associated with the agreement, including the right to enforce its terms and bring
a cause of action for breach of the terms of the agreement.

22.

Pursuant to the agreement, Ausimont agreed to pay to 4B Plastics a commission on all
“pounds” of Halar veil sold to distributors for fiber reinforced plastic composite applications. The
commission was based on a pricing schedule contained within the agreement.

23.

Despite actual sales, Ausimont has failed to pay 4B Plastics and/or Cobale sums rightfully
due it under the terms of the agreement. Cobale ha§ informed Ausimont of its default. However,
despite amicable demand, Ausimont has continued to refuse to pay the sums owed.

24,
Upon information and belief, Ausimont has also sold Halar Filament and/or Halar Powder

to third-parties since the inception of the agreement. Again, despite its agreement to work
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exclusively with 4-B or its assignee, Cobale, Ausimont has not compensated Cobale for the sales of
Halar Filament and/or Halar Powder.
25.

Cobale is equally entitled to compensation for the sales of Halar Filament and/or Halar
Powder as set forth in the agreement.

26.

By virtue of Ausimont’s bad faith breach of the agreement, Cobale is entitled to all sums
presently due and owing, with interest from the date of default. Moreover, Cobale is entitled to
damages suffered by it pursuant to Louisiana Civil Code Article 1997, and, in the alternative,
Louisiana Civil Code Article 1996.

PRAYER FOR RELIEF
WHEREFORE, Cobale Co., L.L.C. prays:

(a) That this Court issue preliminary and permanent injunctive relief pursuant to 35
U.S.C. § 283 against the continuing direct and/or contributory infringement of one or more of the
claims of the "337 and/or ‘600 patents by defendants Ausimont and PGI, and their officers, agents,
employees, attorneys, representatives, and all others acting in concert therewith;

(b)  That this Court order an accounting for damages sustained by Cobale and for profits
realized by defendants Ausimont and PGI as a result of defendants’ infringements of the 337 and/or
‘600 patents, and that damages and profits in accordance therewith be awarded to Cobale, and that
interest and costs further be assessed against defendants Ausimont and PGI pursuant to 35 U.S.C.

§ 284,
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(c) That this Court order an accounting for damages sustained by Cobale as a result of
defendant Ausimont’s bad faith breach of its agreement with 4B Plastics (assignor to Cobale), and
that any damages in accordance therewith be awarded to Cobale, and that interest and costs further
be assessed against defendant Ausimont from the date of default;

(d) That this Court order defendants Ausimont and PGI to pay to Cobale its reasonable
attorney’s fees and costs, pursuant to 35 U.S.C. § 285, this case being exceptional;

(e) That this Court award such further and other reliefto Cobale as this Court deems just
and proper under the premises.

By Attorneys:
BREAZEALE, SACHSE & WILSON, L.L.P.
23rd Floor, One American Place
Post Office Box 3197
T Baton Rouge, LA 70821-3197

Telephone (225) 387-4900
Telecopier (225) 3818029

Claud eynhud, Jr. (#11197)
£ —TRobert i/ Bosziler (#3346)

Scott I¥. Hensgens (#25091)

Attorneys for Cobale Co., L.L.C.
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UNITED STATES DISTRICT COURT

MIDDLE DISTRICT OF LOUISIANA

COBALE CO.,L.L.C., *
Plaintiff *
* CIVIL ACTION NO.
versus *
*
AUSIMONT USA, INC. and POLYMER * JURY TRIAL DEMANDED
GROUP, INC. *
Defendants *
YERIFICATION
STATE OF LOUISIANA

PARISH OF EAST BATON ROUGE -
BEFORE ME, the undersigned notary pgblic, duly commissioned and qualified in and for
the parish and state aforesaid, personally came an‘d appeared:
THOMAS A. COLELLO
who, after being duly sworn, did depose and say:
D That he is an authorized representative of the plaintiff in the above captioned lawsuit; and
(2) That he has read the above Complaint, and that all of the allegations of fact contained therein

are true and correct to the best of his knowledge, information and belief.

/%.dz A

Thomas A. Colello

SWORN TO AND SUBSCRIBED before me this /S day of ﬁ_maé_ , 2002.

C B S 5% podhon.

NOTARY PUBLIC
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5,534,337

1

THERMOSET REINFORCED CORROSION
RESISTANT LAMINATES

BACKGROUND OF THE INVENTION

1. Ficld of the Invention

The tnveation relaies w reinforced polymeric laminaces,
Mare particularly, the presert invention is celated to corro-
sion reaistant reinforced thermosctting plasde laminates, and
» surfacing veil for incorporation in the lzminares.

2. Degeription of the Related Ant

The uso of surfacing veil as the primary corrasion baricr
in thermoset resin fiber reinforced laminares is well known
inthe glass fber reinforced plastic tndusiry.

In the American Society for Testing and Materialy (here-
inafter ASTM) C 582-87 entitled Standard Specification for
Cantact-Molded Reinforced Theemnserting Plastic (RIF)
Laminates for Comosion Resistent Bquipment, which is
. incorporated by refereace, contact molding s defined in
section 3.4 a3 “. . . 3 method aof febdcstion wherein the
glass-fibey reinforcement is applied to the mold, in the farm
of chopped-sirand mat or woven roving, by hand or from a.
reel, ar in the form of chopped sizands of continuoua-
mmﬁmnchmmymmmwkh
upphndbyvaﬁoy:mhod:,inchdinghmd&,mna.oupmy
gmx._comolidanmofmempodn:lmﬁmisbymning.‘

A surfecing veil or mat {s defined in ASTM C 582-87,
ASTM D 4097-88, and ASTM D 3299-88. A suxfacing veil
ormat is defined in ASTM C 582-87, section 521 of ASTM
C 582-87 as “a thin mat of fine fibers used primarily
produce a smooth surface on a relnforced plastic.” §.2.1.2 of
ASTM C 582-87 starcs that the requircments of acceptable
surface veils are:

“(a) Resin comparibility.

(b) Uniform fiber distribution.

(c) Singie filzments (aot bauched)

(d) The veil layei(s) shall be & minighn of 10 mils in dry
thickncys peadncing a 10 10 15 mil resin saturazed vedl
layer per 10 mils of dry vedl, aud

(e) Minimum fiber length sball be 0.5 in. Notc 9—The
chemical resistance of the RIP lanrinate is provided by
the: recin, In combination with the cured resin, the

Additonal desirable contiderarions fn choosing & veil for
& speclfic applicadion inelude: .
(a) Dm;abihly (surfacing veil should conform to mold

(b) Dry and wer teasile strength

(¢) Binder salubility Gf vsed)

(d) Uniform wetting,

(e) Surfacing veil ahall wet-out completely withoat tra

ping air during laminating, and e

(D Surfacing veil should not inhihit resin cure.”

The surfacing veil is 2 reinforcsment material that when
saturated with rosin (sometimes referved 10 22 “wet out™)
retzing a high resin to eeinforcement satio. Thermoset regin
i3 very chemically resistant and the surfacing veils of the
prot 2t are in many cases
chemical being contained. If the surfacing veils of the prior
art are expased to the chemical cantained due to 2 breach in
the resin, atack of the reinforcoment material may start,
leading to a shartened service life and equipment failure.
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Sarfacing veils of the prior &t are commoaly made from
macofilaenr glass or polycster fiber, The most commenly
used monafilament glass fibors are known ia the arg as “C”
glass, The most commonly nsed polycster fibers uscd for
surfacing veil are sold by E L Dupont de Nemours & Co.
under the trademark Dacron.

Excmplary of the relawed art are the Yollowing US.
Pagmrs:

U.S. Pat No. 5,077,115 dizcloges thermoplastic compos-
{2 mateyial including a thermoplastic matrix which is highly
filled with a coated ceramic filler In an imporeant feature of
the present invention, the ccrsmic filler has been coated with
& rubhery polymer that bonds to the filler In a proferred
embodiment, the themmoplastic marrix ises 3 Huo-
ropalymer, prefersbly a4 chiaroflcoropolymer and the
cecamic filler is a fused amorphous aflica coated with a
rubbery polymeric mateyial, The thermoplastic composite
material of this invention exhibits numerous advantages
which makes it well sqited for use as a bonding flm,
particnlarly s banding film for producing multayer printed
wiring bouds.

U.S. Pat. Na. 4,943,473 disclases flexible laminated fuo-
ropolymer-containing composites including fire and chemi-
cal resistant, flexihle composites made from flexible waven,
non-woven and kuitted substrates and fuorepolymer con-
wining films. Adhcsives, such as melt sdhesives, may be
used in making the camposites. The camposites are saitable
for nse In prowective garments, and in other articles where
flexible chemically resistant materials gre needed. A scam-
ing technique for use in protective articles is disclosed

U.S. Pat. Na. 4,886,699 discloses g glass Aber reinforced
fluoropalymeric cirenit lamioatc iscluding one or more
layers of fluoropolymer impregnated woven glass cloth
sandwiched between one ar more layers af “rundom™
micrafiberglass reinfarcad fluoropolymer. This composite of
finoropolymer, woven glass fabdc and random glass
microfibers may be clad em ane or both auter sorfaces with
a mitablc conductive martial such as copper or certain
known regisdve foils. The impregnated
woven glass layer or layers will be nested hetween microfi-
berglass reinforced Averopalymer lnyers ta provide the onter
surfaces of the circnit with smooth surfaces foc fine line
circuitry. The circuit laminate of the invention exhibits good
dimensioaal stahility, smooth surfaces for Sne Ene circuitry,
good electrical moperties, and strong foil and intedaminar
adbesion properties.

U.S. Pat. No. 4,886,689 discloses a matrix-matrix poly-
blend adhesives and method of bonding incompatible poly-
mery usciol in an adhesive tie layer w bond incomparible
palymerlayers. The adhesives are a blend of the companeats
mazking op the incompearible palymer layery themselves, or
polymers substemtially similar to these, and are melt pro-
ccwued to produce a matrix-matrix marphology  with
mechanical interlocking of the palymer components that is
maintained vpon cooling. Additves may be provided in one
or both adhesive compenents 0 jmprave the cobesive
u:en.gthot!hc adhcsive formed by the mechanical inter-

U.S. Pat. No. 4,777,351 discloscs devices including con-
ductive polymex comporitiony, A number of improvements
ta clectrieal devices, particulorly shect heaters, including
condactive palymer compositions, arc provided the pre-
ferred heater hae the following feanwes (o) it includes o
laminar resistive clcment and a plurality of electrodes which
xet 50 positioned that the predominant direction of cumeat
flow i3 pamallel w tha faces of the laminar element, (b) it
inclodes a laminar insulating element adjacent to but not
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3
secxred w0 the electrodes mmd the resistive element; (€) it
includes a menllic foil, which acts ss & ground plane and is
positioned adjaccnt the insulating element but is not secured
thereta; (d) it includes & dislectric |syer infimately bonded
the resistive element aod o the electrodes,

The invention alsg provides an electrical device including
firet and sccond members having diffarent resistivitiea, apd
a thin contact layer of inrermodiate recistivity positioned
between the firse and second members.

U.S. Pat. No. 4,770,927 discloscs 3 reinforced flucropoly-
mer itc which includes a substmrate haviog a coating
marrix including an initisl layer of a perfluaropolymer and
an overcoat incindiag a fluomoelasiomer, a flucroplasdc, 2
fluaroelastomer/Auoroplastic  blead, or a combination
thercaf, The perfluorupolymer in the iritial layer may be a
pecfluaroplestic, a perfluoroclastomer, or blends thereof, In
a separate embodiment, the Dovel compesite includes 2
substrate coated solely with anc or more layers of perfiuo-
roclasiomer alene or as & blcod with 2 perflucroplastic,
Whcre the sbstrate {s not susceptible o hydrogen flooride
corrosian, the composite may include solely onc or mgore
layers of & blend of a fuorociastomer and 2 hydragen-
containing perfluaroplastc. Cross-linking acceleramors mzy
be used ta eross-link ons or mors of the reting contained in
the coating lJayers. Each composite may be top-coated with
a layer or jayers of a fizoroplastic, fiuaroelastomer, and/ara
blend thereof., The composite iy fexible, exhibits good
mawrix cobesica and posscsses substamtial adhesion to the
mzicxial acting 23 the wcinfarcement or subswate. A method
for maldng such a camposits includes the unique deplay-
ment of a perfluaropolymer directly oato the substeate in a
relatively small amount sufficient to protect the substratc
from chemical comosion without tmpaixing fexibility, fol-
lowed by the application of the owercoat 1ayer

U.S. PaL No. 4,677,017 disclozes cocxirusion of thermo-
coextrudcd film includes at least coe thermoplastic Buo-
ropolymer layer and at least one theamoplastic polymeric
layer adjacent to the to the thermoplestic fluaropotymer
layer, There is prefecably o coextruded zdhesive layer
between each thermoplastc flucropalymer lxyer and each
thermaplastic polymeric layes. The coexmruded film can be
arienited in at least one direction and/or embossed withont

delamination, fibrillating, ar sphitting,

U.S. Pat. Na. 4,539,113 discloses a Anorocesin filter made
entirely of Aucroresin having both a high cogosion and high
hear resistance, A plurality of tubalar Glicring elements are
zrranged in A Huororesin couteiner. Each tubular filiering
cloment has a polywctracthylene toimlar filering filo closed
at one end md eranged over of inserted im0 2 fluaroresin
tnbular support. The tbular filtexing elements are connected
10 2 cover stuctire, an the inner surface of which is farmed
2 groove for commumicxring the tubular filtcring clements to
one of the Hquid inlet snd liquid cutiet provided in the cover
strecure,

U.S. Par. No. 4,505,971 discloges a flucroplestic and
metal laminate having mbber compound bonded layers, and
a process and compositian for adhering a robber compound
to a Buoroplasic and/or to metal. The invention contem-
plates the use of scparmte sequentially zpplicd adhesive
layers to the fluctoplastic or metal substrmge. The last applicd
layer, a rubber cement, allows the metal ar flncroplestic to
be adhered to the uncured mbber compound which is
subsequently vuleanized. The inventioa finds paricular util-

ity in gecuring a flucroplastic and a rubber Iining to steed ar &

other metallic surfeccs. A typical usc ia the lining of the
intedior of a ruilroad tank car, providing protection from
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corrasive or hostile enviroaments experienced when the tank
car is Geneporting acids or otber caustic mateials. Other
uscs include the lining of chemical pracess vessels and

U.S. PaL Na. 4,163,505 discloses foldablc Jliners for fluids
holding storage tnks which gre polyhedrical shaped liners,
motmmdvuﬁdﬂyimidcacyﬁndﬁcﬂmgemnk.and
fixed to the inner top of the tank.

The lower partion of the liner is fimed (o a rigid frame
which is frec to displace in the vertical direction.

Devices Jocated on cqmdistant harizoutal narow strips of
the liner, restrain the atdips from displacing radiaily inward
but allow them 0 move in the vertical direction.

Devices that apply forces directed vertically ypwards over
the rigid fame and of sufficicut magnimde to produce
critical compressive stresses in the liner are provided.

Thewc critical compressive stresscy induce buckling of the
pmﬁmsddwﬂnubmmivenmwmips.and
folding of the lincr-in-sita is achieved.

U.S. Pat. No. 3,833,453 disclozes a nonflammable, fiber-
filled, cold-formahle thermoplastic sheers which arc glass
fiber-reinforcad cthrylene chlorotrifluaroethylene composite
sheets formable itd shaped objeces in a mold at ambicat
ing of the shect
outsidc of the mold. Thia palymer includiag & high molecu-
lar weight, tough copolymer of cthylene and chlgrotrifino-
roethylene in en approximeiz 1:1 mol tatio is inherently
pon-Aammahle in sir. A glass fiber of controlled length
increases the mechanical propexties of the composite struc-
mre md allows fabrication into suitable shapes without
detracting from the nonflammable propexties of the poly-
meric composite.

SUMMARY OF THE INVENTION

It is en object of the invention to provide a surfacing veil
for utilizetion in laminates made from reinforced thermo-
selting Tesing.

1t is another object of the inventioa to pravide a surfacing
vcilfuruﬂlinﬂnninlunina:umd:fwmminfomgd ther-

good shrasion resistance, and excellent intedarninar sheer
streagth between the surfacing vell and an sdjacent lamina.

It §s yez saather object of the invention to provide a
sorfacing veil for utilizatisn in laminstes made from rein-
forced thermosenting resing which provides a comosica
barricr reinfoccement which doe to its chemical resistance
weonld provids 2 longer service life for the Jaminates withoul
substzntial facreases in cost of the laminares,

Ttit a farther chject af the invention to pravide a comrosige
resistnt sudfacing veil for utilization in lamiuatcs mede-
from reinforced thermosetting resing which may be utilized
with the applicarion techmiques commonuly in use.

It is a yet funtber object to provide a surfacing veil which
can be used with a wide varicty of thermosct resins.

Itds also a object af the invention to pravide a chemically
resistant surfacing veil thar is also fame reclstant

In sccordance with the present inveation there is provided
a comosion reslsmnt surfacing vell of a thermoplastic Auo-
ropolymer, and cormrosion resistant rcinforced thermosct
plauiclminamhavingamrfadngvcﬂotamemoplasdc
fiuoropolymer.

BRIEF DESCRIPTION OF THE DRAWING

The single drawing FIGURE is an enlarged schematic
side view of a maltilayer laminate of the inveodon
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DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

Th:meminvmﬁani:asurfan‘ngvdlmadc&oma
flucropolymer, and contact molded reinforced plastic lami-
nates utilizing the suxfeciog vell of the nveation. Contact
moldinguusehua'nindudum—mnlmngudsdomd
in ASTM C 582-87, ASTM D 4097-88, and molding or

. Iabricating by flamment-winding as disclosed in ASTM D

3299 -88. ASTM D 13299 -88 and ASTM D 4097 -88 arc

bereby incorparated by reference.

Surfacing veils of the inveation ars made from thermo-
plastic Anaropolymers such as chiorotrifluaropalymess, and
the copolymers of tetrafiucrocthylene and, perflucroalkoxy
resins, finoripared ethyleeepropylenc, polyvinyl fluoride,
and polyvinylidene flnatide. ’

The most prefored surfacing vell of the fuvenrion is veil
made from copolymers of ethylear and chigrotrifluoroeth-
ylm(mmeﬁmarafandmasachEanchasHAMR@.
which is a copolymer of ethylene and chlororrifluoroctisyl-

_ eae sald by Ausimont USA, Inc. of Moristiown, NJ. and
descibed  in  HALAR® FLUOROPOLYMER RESIN

ADVANTAGE, EXPANDED LIST-CHEMICAL RESIS-

TANCE OF HALAR® FLUOROPOLYMER, hexeby incor-

parated by mefcrence, and o described in US. Pat No.

3833453, hereby incorporated by reference The most

prefered sarfacing veil of the invendon is a melt blgwn

thermoplastic flugropalymer fiber filter media sold by Avsi-
mamt USA, Inc. of Moristown, NJ. and made from

HALAR®.

Reinforcement materials inclode, in addition to the sur-
facing veil, chopped-strand mat, woven roving, and roving
made from glass fibers. Other selnforcing fibers may be used

{f desired, but glass fibery me preferred.

The preferred laminates of the invention wtilize & ther-
mosectting resin. Suitable thermosetting resins inclnde poly-
ester ot vinyl ester thermosexting resins, and other themo-
scating resins madc fram phenols, fircans, epoxics, and the
likxe. ASTM C 582-87 scction 1.1 states that “thermoset
polyester, vinyl ester, ar other qualified thecmosetting resin
laminates” may be ntilized, Polyester and vinyl ester ther-
mosstting regins which may be used in the present invention
z:ncdcﬁnni in ASTM CSB82-87, scctinn 3.2 and 33 23

ws:

“3.2 palycstor—resing produced by the polycondensation
of dilydroxyderivatives and dibasic organic acids or
anhydrides, whercin at least cue component cantributes
ethrylcnie pnsateation yielding resind that can be com-
pounded with styryl monomen and reacted to give
highly crosulinked thecntoset copolymers.

33 viny! esters——rciins characterized by teactive
unsamrztion located predominately in terminal posi-
tions thet cen be compounded with styryl monamers
and meacted to give highly crosstioked thermoset
copolymers. Nowe 2—Thesae resins arc handled in the
same way as polyesters in fabrication of RTP compo-
nents.”

Catalyats well knowmn in the art mre preferably osed with
the thermosctiting resing uscd 10 farm the laminates of the
invention 1o initiale the chemical reacdon which causes the
gwmtedngmhwm'lypiulwalym include porox-
ides such as methyl ethyl kelone peroxide, cumese hydro-
peraxide, and the ks, Promaters well known in the art arc
Qxdmh}ynsedwshonmlhcqxingd:mofmemamet-
ting resins. Typical promaters include cobalt neptheaate,
beazoyl peroxide and the Hke.

Case 3:02-cv-00276-JJB Document 1
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EXAMPLE

A flat sheet of carrogion resistznt laminate was contact
molded in ascordance with ASTM CS82-87 23 follows:

A melt blown thermopiasic flusropolymes -fiber flter
medhmldbyAuaimUSA.lnaofMorﬁmwn.N.l.md
madc&anALAR@musedasa:udadngvcﬂin
mmmemoimmmmhmimdms example.
The surfacing veil otilized in preparing the laminate of the
exwmple bad 2 weight of 3 ov/yd? and cxiubited good
mechanical propertics needed for application to a stafionary
or rotating mold. Surfacing veil having a weight of 1%
ozfyd® did not exhibit the mechanical propertics required for
a.ppliaﬁonwnmmﬁngmldmdmmlulﬂlmd.

The murfacing veil fibers had a2 mean fiber dismeter of 7.9
t0 8.5 pm, where “pm” is a micro-meter. Excellent samration
uwemofdnauﬂdngvdlwndﬁcvduwdlna

ioh vesin to refn{orcement ratio, The surfacing veil allowed
m:cnuzppcdairmbemnedomuﬁlymdpmcdmeﬁner
vnidinspwﬁonuasilyascoavenﬂnml surfacing veils

The surfacing vell had twa distinctive sides. One sids waa
“nnood:‘.andthcomzrsldcwas"ﬁzzy".lnpreparing:hc
lmninnneof:hcmmplc.ﬂmfuuyuidnwupluedmward
the mold

mmamomﬁngmsinnﬁlizcdinpnpadngthzcomsion
mmmwwmormcmlcmumylmmm
so!dbylthowdunialCnmpuymd::meuadematk
Derakznc 470-36 and described in Fabricating Tips-Dera-
kane vinyl ester resina, berchy by reference,
Dernkane Revins-Chemical Resistance and Engineering
Guide, hereby in by reference. Preferably pro-
momandcaulymmuwdwimmevinylcswmin.'rhc
vinylenmrminnemhneﬂoaéusedinpmpaﬁngtbc
hnﬁmlﬂuﬁliqdmbaltmpmmuapmmmarmd
mdwlahylhwnepmﬁdcasaamlystasmmendcd
byDowQenﬂcﬂCmnpuv.Th:pmmomrwasmixcdwim
the resin, and then the cacalyst was added to initiare the
exothermic reaction.

Chnpped-emdmnuscdforxdnfmcingthc!zmina:c 10
was “E” type glass fiber, 1¥4 62/t°, with sizing and binder
compstible with th resin, a8 required in ASTM CS82-87,
section 522

Woven roving used for reinforcing the laminare 10 was
“E" type glxss, 24% az/yd®, § by 4 square weave fabric and
binder compatible with the fabric, as required in ASTM
C582-87 section 5.22.

Lemtinate 10 was prepared in accordmnce with ASTM
($82-87, 2nd {n padicular section 6 thereof, a3 outlined in
the following steps: -

Step I:Amaﬂngofthcmulyzndvinylestcrmdnm
;pp!i:ﬂmuwmoldsurfacc.'l‘}wmoldisdwﬁdcfadngthc
mamﬁwmmmmmcmxe
10

Step2: One layer of the surfecing veil 12 was applied with
the fuzzy tide towsard the mald surface and was rolled ino
:hcatzlyudruinomhcmoldsudacemingamndhmd
roller to climinate zir carapmens and to campress the layer
into & uniform thickness.

Step 3: A second caat of the catalyzed vinyl ester resin
was applied. .

Step 42 A frst layer 14 of the 1% o2/ “E™ type gless fiber
d:uypedsuudmwapplicdudwumnedinwthsmin
using 2 serrated hand rollcr to eliminme air eacrapment and
to compress the Iayer foto & uniform thickness.

Step S: A third coat of the vinyl ester resin was applied.

03/15/02 Page 14 of 29
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Step 62 A sceand layer 16 of the 144 oz “E™ type glass
fiber chopped strand ruat was applisd and was ralled into the
resin waing & serrated hand roller 1o climinare air entrapment
and (o compress the layer into g upifarm thickness.

Step 7: A fourth coat of the catalyzed vinyl ester resin was
applied and the Jaminate was allowed to exotherm.

Step 8: A fiRh coar of the caralyzed vinyl ester mesin was
applied

Stcp 9: A third layer 18 of the 1% az/ft? “E* ype plass
fiber chapped strand mat was applied and was rolled inta the
rcsin using a scrrated hand roller to eliminate gir entrapment
and 10 compress the layer into o wniform thickness.

Stcp 10: A sixth coat of the viny] ester resin was spplicd.

Stcp 11: A first laycr 20 of the 24%5 oz/yd? woves roving
mappﬁedmdmmnedﬁnoﬂicminudngamm

roller to climinate ir cntrapment and to compress ths
layer into a uniform thickness,

Step 12: A seventh coat of the vinyl cster resin was
epplied

Step 13: A fourth layer 22 of the 1% oz/ft* “E” type plass
fiber chopped strand mat was applisd end was rolled imto the
resin using a semrsted haod roller to eliminare sir eorepment
and to comyreas the layer into g onifarm thickness,

Step 14: An cighth coat of the vinyl ester resin was
applied.

Step 15: A second layer 24 of the 24% oz/yd® woven
roving was applied and was rolled into the resin using a
scrrated hand roller wo eliminate air entrapment and to
compress the layer into a uniform thickness.

Step 16: A ninth coar of the vinyl ester resin was applied.

Step 17: A fifth layer 26 of the 1% a2/f® “E™ type glass
1iber chopped strand mat was spplied and was rojled intn the

10

15

8
resin using a serrated hand roller to eliminate 2ir entrapment
end o compress the layey fnto 2 uniform thickness.

Step 18: A teath coar of the vinyl ester resin was applicd.

Step 19: A sixth layer 28 of the 1% az/fi® “E* type glass
fiber chopped strand mat was spplied and wes rolled into the
resin usiog a seyrated hand rofler o eliminate air eatrapment
and o compress the Iayer into a uniform thickness,

Step 20: An cleventh coat of the vinyl ester resin was
applied and the laminatc was allawed 1o exotberm.

The laminate 10 was allowed to fully cure and was then
prepared for (cstng, A plurality of specimens labeled A
through F were i from laminate 10 for testing. The cured
thickness of the resin coated surfacing veil 12 was approxi-
matcly 0.030 inches. The specimens A-F were tested in
accardance with the ASTM testing procedure shown in each
table, and the resulls recarded in the following ables 1-5.

The tensile properties 29 shown in Table 1 are similar o
tensile propenties achicved ntilizing the suwrfacing vells of the
prcr ert.

The Aexural properties shown in Table 2 go grearer thag
the flexural properties achieved using the surfacing veils of
the prior ant and indicate that the surfacing vedl and lami-
nates 10 of the invention have entumeed flexibility,

The in-plane shear suength shown in Tehle 3 was con-
durted between the layer 12 comtaining the surfacing vedl of
tkc invention and layer 14 couraining the chopped strand
mat. The average in plane shear strength between layer 12
aud 14 was about 3,300 psi and was acceptable.

Abrasion resistance is shown in Tsble 4 and was accept-
able, as were the compressive properties shown in Table 5.

Chemical resistance for the HALAR® fluoropolymer

from which the surfacing veil i made is shown in Table 6.

TABLE 1
Swundsrd Test Mathod for
TENSILE FROPERTIES OF PLASTICS
ASTM D) 633
mmedined 00 cadt () SPEED of TESTING 020 in.Auin.
TYPE SPECIMEN T TEST TEMP/HUM. (69 deg. FASSE) QAUGE LENGTH 2.00 in
5 widh depth een  max-load  sema orenpth elong. modulus
wecimes @) ) q.ln)  (pounds) 5] @ novak =)
A 1007 Q2% oz k- 13500 Li% 190 E + 0§
B 1.008 a2 0233 3470 14,500 12% {72E+08
c 1.006 O3« ans 370 14,300 2% LI4E+06
D 1012 axs a8 330 13,900 LI%  1S54EB+05
E 03 o2 0235 3300 14,000 LIS 152B+06
. : AVG. 14,200 AVG. 1EBE+06 |
STD. 4 STD. 1LS2E+ 0S5
DEV. DEV -~
TABLE 2
FLEXXIRAL PROPERTINS OF UNRREINFORCED AND REINFORCED PLASTIC
. AND ELECTRICAL INSULATING MATERIALS
ASTM D0
METHOD/PROCEDURE = VA SPAN/DEPTH RATION LD w @15/1 SPAN = 400 INCRES
LOADING NOSE/SUPPORT RADIUS = 12412 RATE OF CROSSHEAD MOTION = 011 inAnin
. wdah depth. max, leost Boxunl strogeh alope fi=xeral modulus
specitoen b d =) m (e)
A 0.536 a0 1372 26,600 4370 9.81 E+ 06
B Qass7 oz 1250 26,100 a0 106 E+ 07
[ assg [T.T 127 25,800 4000 954 B + 06
D as77 030 1402 27,600 40 9.78 B + 06
B 0564 az3n 1308 24,600 4620 3T2E +06
F 0573 a224 1147 22100 amn LR E+Q7
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TABLE 2-corntimued

FLEXURAL PROPERTIES OF UNREINFORCED AND REINFORCED FLASTIC
AND BELECTRICAL INSULATING MATERIALS

AST™M D790
TEST METHOD/PROCEDURE & VA SPAN/DEPTH RATION LD = @161 SPAN = 4,00 INCHES
LOADING NOSE/SUPPORT RADIUS . J2.12 RATE OF CROSIHEAD MOTION = 0.11 [nfmin.
widh depth ux. load Bexural sorngh 1lape Ocoarsl modelus
specimen b d P (psi) m (pad)
AVG. = 26,500 AvQ. = 1WE+07
STD.DEV. = 1,27 STD.DEV. = 336T+0S
TABLE 3 13
Test Metmiod for
IN-FLANE STRENGTH of REINFORCED PLASTICS
ASTM D 3846
TEST SPECIMENS TEST TEMP/HUM. o
achined OQ) can. (68 DEG, F/55%)
spee-  width depeh gea  marx lnad  SHEAR
Imea  (Gn) Ga) (g i) (pounds) ()]
A -0454 024 QIR 399 370
B 0430 0248 Q119 3o TU0 3§
C 0467 0248 QI2} m 370
D Q48l Q2f%c Q120 411 3420
E g4z 0250 Q120 411 3420
AVG. 1300
STD.DEV. 148
mmmeummmmm
band {neefaes,
TABLE 4
RESISTANCE QF PLASTIC MATERIALS TO ABRASION
ASTM D1242
TEST METHQIVPROCEDURE = A/FUED ARRASIVE ABRASIVE: GRIT/BRAND = BO/3M
withh lengph = losd Tnad et} valitme Jos
speciinen o in - pda. X238 duradon owlem,
A 1938 2915 554 .10 n 1000 REV. 646
B 1940 975 Eie) 10 Vot 1000 REV, 630
c 195 2940 525 10 171 . 1000 REV. [ %1}
D 135680 29710 308 10 L0 1000 REV, 627
E 1920 2940 5.65 10 n 1000 REV. 643
AVG, 633
Sl Dev, 011

NOTE: Alwaslon et canduchd on eocratian relataot side of laminere.

P b ]
TABLE §
COMPRESSIVE FROPERTIES OF ORIENTED FIRER COMPOSITES
ASTM D 3410
TEST SPECIMENS machired (X) enmt () TAB MATERIAL/ADHESIVE INTEGRAL
TEST TEMPERATURE/HUMIDITY (68 dep/65%) SPEED OF TESTING 0.15 inJmin.
clastic
widd dapth area wex. load campreive sacagh modulas

specimea Go.) Ga) " in (armuds) (psi) (@0
A Q499 1be] 0.060 1999.8 3113 JME+06
B aan 0.121 0.053 19942 34320 J45E+ 06
c 0.484 ol a.ns6 17T 32,040 366 B + 06
D Q450 0114 anss 1939.1 34,6830 ISBE+ 06
-4 0488 o.J08 ans2 1659.5 31910 353 E+06

.
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TABLE S-continued
COMPRESSIVE PROPERTIES OF QRIENTED FIBER COMPOSITES
ASTM D 410
TEST SPECIMENS mackined (X can () TAB MATERIAL/ADHESTVE INTEQRAL
TEST TEMPERATURE/HUMIDITY (68 deg/55'%) SPEED OF TESTING Q.15 inJmln. prior
. c
widh depth e max. lood comprestive streagth modohus
sperimon Gn) (a) " in (pouads) () (al)
Q.488 alon 0.049 16775 4230 JGIE+ 06
AVG, 3420 3392+ 06
STD, DEV. 1202 2D E+05
TABLE 6

MAXIMUM OPERATING TEMPERATURES FOR CHEMICAL UESISTANCE
MAXIMUM ALLOWASLE TEMPERATURE F*

* PREMIUM GRADE VINYL
CHEMICAL PERCENT ESTER THERMOSET RESIN HALAR ®
ALCOHOL METHYL 100 100 300
ALCOROL BUTYL 100 120 300
AMMONTUM HYDROXIDE 10-20 150 300
ANTLINE 100 70 n
ARSENIC ACID ALL 100 300
BENZENE 100 100 150
BORIC ACID 100 20 300
BUTYL ACETATE 100 &0 150
CARBON TETRACHLORIDE 100 180 300
CHLORINE GAS - WET 100 250 250
CHLORING WATER SAT'D 210 250
CHROMIC ACTD 10 150 212
CHROMIC ACID 30 NR 22
100 150 212
10 130 300
100 60 3a
ETRYLENE DICHLORIDE 100 80 bl
GLYCQL 210 300
FORMIC ACTD 94 100 50
FREON 113 SOLVENT 100 121
GASOLINE UNLEADED 150 300
HYDROCHLORIC ACID ” 180 300
HYDROFLUORIC ACD 10 150 300
HYDROFLUQRIC ACID 20 160 250
sooruM 1S 140 300
SQDIUM HYDROXIDE s 180 250
[ 10 250
SULFURIC ACID ] 210 290
SULFURIC ACID 75 120 2%
SULFURIC ACID 9 NR 150
YOLUENE 100 120 . 120
XYLENE 100, 120 120
Although the prefened cmbodimems of the invention s en initial layer of a thermnseting resin having a
have been described in surfacing veil or mat of fbera of a thermaplastic
detail sbove, il should be understood that the invention is 55 flaoropolymer therein, and
in no scnsc limited thereby, and b. 8 sceond layer of a thermosetting resin having glass
its .scope is to be determined by that of the following reinforcing fibers contained thercin. .
claims: 4, The laminatc of claim 3 wherein said thermoplastic
What is clwimed ia: - fluoropelymer is a copolymer af ethylene and chlorotriflze-
1. In a reinforced comrosion resistant laminate, the roethylene. . .
improvement comprieing incorperating thowin a surfacing 5. The laminate of claim 4 whercin said laminate is
veil of a thexmoplastic fluaropalymer. - contact molded.
2. The laminae of claim 1 whercin said thermoplastic 6. The laminatc of claim 5§ wherein said thermosefting
fluoropalymer is a capelymer of ethylene and chloromifluo- g5 resin is a vioyl cster resin.
roethylene. 7. A chemically tesiatant contact molded plastic laminate
3. A chemically resistaut plastic laminare comprising: comprising:

Case 3:02-cv-00276-JJB Document1l 03/15/02 Page 17 of 29
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a, mn initial layeraf a ing tesin having a mat of
fibers of 2 melt blown thermoplastic fluoropalymer
therein, and

b. a sccond layer of 2 thermoasetting resin having glass

reinforcing fibears coatained therein.

8. The laminate of claim 7 wherein said thermosetting
resin is g vinyl cster resin,

9. The laminare of claim 8 wherein said thermoplastic
Buoropolymer i3 2 copolymer of cthylee and chlorotrifiuo-
rocthylene,

10. The laminate of claimt 1 wherein said Jaminate is
cogtact molded.

11. In a reinforced comrosion resigtant laminare, the
improvement comprising incarporating therein a surfacing
veil of a melt blown thermopiastic fucropolymer, <aid
thexmoplastic flucropalymer comprising a copolymer of
ethylcne and chlaroxriffuoroethylens,

12. The laminate of claim 11 wherein said laminate is
contace malded,

13. The Laminate of claim 1 wherein said Iaminzis is made
from thermazetting resin.

14. The laminare of claim 13 wherein said thermosetting
resin is n vinyl ester resin.

Case 3:02-cv-00276-JJB Document 1
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15, The laminats of ¢laim 11 wherein said laminate is
16. The laminats of claim 15 whertin said thermoseing
resin is 2 vinyl cster resin,
17. A chemically resistant cantact molded plastic laminate
a. an initial layer of a thermosetting resin having 8 mat of
fibers of a2 mclt blowa thommoplastic Auaropolymer
therein, wherein said thermoplastic fluoropolymer is a
copolymer of ethylene and chlarnixifluoroethylene, and
b. 8 gecond layer of a thermaoscuing resin having glass
reinforcing fibera contained therein
18 The laminate of clasim 17 wherein said thexmosetting
reain is & vinyl ester resin
19, Tbe lamnate of claim 17 wherein 3aid laminate {s
conract malded. .
20. Thc laminare of clzim 19 wherein said thermosetting
resin is a vinyl ester resin.

] L * - .
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THERMOSET REINFORCED CORROSION
RESISTANT LAMINATES

This application is a continuation of Ser. No. 08/043.200,
Apr. 5. 1993, now U.S. Pat. No. 5,534,337.

BACKGROUND OF THE INVENTION

1. Field of the Invention ,

The invention relates to reinforced polymeric laminates.
More particularly, the present invention is related to corro-
sion resistant reinforced thermosetting plastic laminates, and
a surfacing veil for incorporation in the laminates.

2. Description of the Related Art

The use of surfacing veil as the primary corrosion barrier
in thermoset resin fiber reinforced laminates is well known
in the glass fiber reinforced plastic industry.

In the American Society for Testing and Materials
(hereinafter ASTM) C582-87 entitled Standard Specifica-
tion for Contact-Molded Reinforced Thermosetting Plastic
(RIP) Laminates for Corrosion Resistant Equipment, which
is incorporated by reference, contact molding is defined in
section 3.4 as “. . . a method of fabrication wherein the
glass-fiber reinforcement is applied to the mold, in the form
of chopped-strand mat or woven roving, by hand or from a
reel, or in the form of chopped strands of continuous-
filament glass from a chopper-spray gun. The resin matrix is
applied by various methods, including brush, roller, or spray
gun. Consolidation of the composite laminate is by rolling.”

A surfacing veil or mat is defined in ASTM C582-87,
ASTM D4097-88, and ASTM D3299-88. A surfacing veil or
mat is defined in ASTM C582-87, section 5.2.1 of ASTM
C582-87 as “a thin mat of fine fibers used primarily to
produce a smooth surface on a reinforced plastic.” 5.2.1.2 of
ASTM (C582-87 states that the requirements of acceptable
surface veils are:

“(a) Resin compatibility.

(b) Uniform fiber distribution.

(c) Single filaments (not bunched)

(d) The veil layer(s) shall be a minimum of 10 mils in dry
thickness producing a 10 to 15 mil resin saturated veil
layer per 10 mils of dry veil, and

(e) Minimum fiber length shall be 0.5 in.

Note 9—The chemical resistance of the RTP laminate is

provided by the resin. In combination with the cured resin,

the surfacing veil helps determine the thickmess of the

resin-rich layer, reduces microcracking, and provides a

nonwicking chemically resistant layer.

Additiopal desirable considerations in choosing a veil for
a specific application include:

(2) Drapability (surfacing veil should conform to mold
shape).

(b) Dry and wet tensile strength.

(c) Binder solubility (if used)

(d) Uniform wetting.

(e) Surfacing vet shall wet-out completely without trapping
air during laminating, and

(f) Surfacing veil should not inhibit resin cure.”

The surfacing veil is a reinforcement material that when
saturated with resin (sometimes referred to as “wet out™)
retains a high resin to reinforcement ratio. Thermoset resin
is very chemically resistant and the surfacing veils of the
prior art are in many cases susceptible to attack by the
chemicai being contained. If the surfacing veils of the prior
art are exposed to the chemical contained due to a breach in
the resin, attack of the reinforcement material may start,
leading to a shortened service life and equipment failure.
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Surfacing veils of the prior art are commonly made from
monofilament glass or polyester fibers. The most commonly
used monofilament glass fibers are known in the art as “C”
glass. The most commonly used polyester fibers used for
surfacing veil are sold by E. L Dupont de Nemours & Co.
under the trademark Dacron.

Exemplary of the related art are the following U.S.
Patents: .

U.S. Pat. No. 5,077.115 discloses thermoplastic compos-
ite material including a thermoplastic matrix which is highly
filled with a coated ceramic filler. In an important feature of
the present invention, the ceramic filler has been coated with
a rubbery polymer that bonds to the filler. In a preferred
embodiment, the thermoplastic matrix comprises a
fluoropolymer, preferably a chioroflucropolymer and the
ceramic filler is a fused amorphous silica coated with a
rubbery polymeric material. The thermoplastic composite
material of this invention exhibits numerous advantages
which makes it well suited for use as a bonding film,
particularly a bonding film for producing mulitilayer printed
wiring bonds.

US. Pat. No. 4,943,473 discloses flexible laminated
flucropolymer-containing composites including fire and
chemical resistant, flexible composites made from flexible
woven, non-woven and knitted substrates and fluoropolymer
containing films. Adhesives, such as melt adhesives, may be
used in making the composites. The composites are suitable
for use in protective garments, and in other articles where
flexible chemically resistant materials are needed. A seam-
ing technique for use in protective articles is disclosed.

U.S. Pat. No. 4.886.699 discloses a glass fiber reinforced
fluoropolymeric circuit laminate including one or more
layers of fluoropolymer impregnated woven glass cloth
sandwiched between one or more layers of “random”
microfiberglass reinforced fluoropolymer. This composite of
fluoropolymer, woven glass fabric and random glass
microfibers may be clad on one or both outer surfaces with
a suitable conductive martial such as copper or certain
known resistive foils. The fluoropolymer impregnated
woven glass layer or layers will be nested between microfi-
berglass reinforced finoropolymer layers to provide the outer
surfaces of the circuit with smooth surfaces for fine line
circuitry. The circuit laminate of the invention exhibits good
dimensional stability, smooth surfaces for fine line circuitry,
good electrical properties, and strong foil and interlaminar
adhesion properties.

U.S. Pat. No. 4,386,689 discloses a matrix-maiffx poly-
blend adhesives and method of bonding incompatible poly-
mers useful in an adhesive tie layer to bond incompatible
polymer layers. The adhesives are a blend of the components
making up the incompatible polymer layers themselves, or
polymers substantially similar to these, and are melt pro-
cessed to produce a matrix-matrix morphology with
mechanical interlocking of the polymer components that is
maintained upon cooling. Additives may be provided in one
or both adhesive components to improve the cohesive
strength of the adhesive formed by the mechanical inter-
locking.

U.S. Pat. No. 4,777,351 discloses devices including con-
ductive polymer compositions. A number of improvements
to electrical devices, particularly sheet heaters, including
conductive polymer compositions, are provided. The pre-
ferred heater has the following features (a) it includes a
laminar resistive element and a plurality of electrodes which
are so positioned that the predominant direction of current
flow is parallel to the faces of the laminar element, (b) it
includes a laminar insulating element adjacent to but not
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secured to the electrodes and the resistive element; (c) it
includes a metallic foil, which acts as a ground plane and is
positioned adjacent the insulating element but is not secured
thereto; (d) it includes a dielectric layer intimately bonded to
the resistive element and to the electrodes.

The invention also provides an electrical device including
first and second members having different resistivities. and
a thin contact layer of intermediate resistivity positioned
between the first and second members.

U.S. Pat. No. 4,770,927 discloses a reinforced fluoropoly-
mer composite which includes a substrate having a coating
matrix including an initial layer of a perfluoropolymer and
an overcoat including a fluoroelastomer, a fluoroplastic, a
fluoroelastomer/fluoroplastic blend, or a combination
thereof. The perfluoropolymer in the initial layer may be a
perfluoroplastic, a perflucroelastomer, or blends thereof. In
a separate embodiment, the novel composite includes a
substrate coated solely with one or more layers of perfluo-
roclastomer alone or as a blend with a perfluoroplastic.
Where the substrate is not susceptible to hydrogen fluoride
comrosion, the composite may include solely one or more
layers of a blend of a fluoroelastomer and a hydrogen-
containing perfluoroplastic. Cross-linking accelerators may
be used to cross-link one or more of the resins contained in
the coating layers. Each composite may be top-coated with
a layer or layers of a fluoroplastic, fluoroelastomer, and/or a
blend thereof. The composite is flexible, exhibits good
matrix cohesion and possesses substantial adhesion to the
material acting as the reinforcement or substrate. A method
for making such a composite includes the unique deploy-
ment of a perflucropolymer directly onto the substrate in a
relatively small amount sufficient to protect the substrate
from chemical corrosion without impairing flexibility, fol-
lowed by the application of the overcoat layer.

U.S. Pat. No. 4,677,017 discloses coextrusion of thermo-
plastic flnoropolymers with thermoplastic polymers. The
coextruded film includes at least one thermoplastic fluo-
ropolymer layer and at least one thermoplastic polymeric
layer adjacent to the to the thermoplastic fluoropolymer
layer. There is preferably a coextruded adhesive layer
between each thermoplastic fluoropolymer layer and each
thu'moplastic polymeric layer. The coextruded film can be
ariented in at least one direction and/or embossed without
delamination, fibrillating, or splitting.

U.S. Pat. No. 4,539,113 discloses a fluororesin filter made
entirely of fluaroresin having both a high corrosion and high

15

30
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45

heat resistance. A plurality of tubular filtering elements are -

arranged in a fluoraresin container. Each tubular filtering
clement has a polytetracthylene tubular filtering film closed
at one end and arranged over or inserted into a fluororesin
tubular support. The tubular filtering elements are connected
to a cover structure, on the inner surface of which is formed
a groove for communicating the tubular filtering elements to
one of the liquid inlet and liquid outlet provided in the cover
structure.

U.S. Pat. No. 4,505971 discloses a fluoroplastic and
metal laminate having rubber compound bonded layers, and
a process and composition for adhering a rabber compound
to a fluoroplastic and/or to metal. The invention contem-
plates the use of separate sequentially applied adhesive
layers to the fluoroplastic or metal substrate. The last applied
layer, a rubber cement, allows the metal or flucroplastic to
be adhered to the uncured rubber compound which is
subsequently vulcanized. The invention finds particular util-
ity in securing a fluoroplastic and a rubber lining to steel or
other metallic surfaces. A typical use is the lining of the
interior of a railroad tank car, providing protection from
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corrosive or hostile environments experienced when the tank
car is transporting acids or other caustic materials. Other
uses include the lining of chemical process vessels and
piping.

U.S. Pat. No. 4,163.505 discloses foldable liners for fluids
holding storage tanks which are polyhedrical shaped liners.
mounted vertically inside a cylindrical storage tank. and
fixed to the inner top of the tank.

The lower portion of the liner is fitted to a ngld frame
which is free to displace in the vertical direction.

Devices located on equidistant horizontal narrow strips of
the liner, restrain the strips from displacing radially inward
but allow them to move in the vertical direction.

Devices that apply forces directed vertically upwards over
the rigid frame and of sufficient magnitude to produce
critical compressive stresses in the liner are provided.

These critical compressive stresses induce buckling of the
portions of the liner between successive narrow strips, and
folding of the liner-in-situ is achieved.

U.S. Pat. No. 3,833,453 discloses a nonflammable, fiber-
filled, cold-formable thermoplastic sheets which are glass
fiber-reinforced ethylene chlorotrifiuoroethylene composite
sheets formable into shaped objects in a mold at ambient
temperatures solely by moderate preheating of the sheet
outside of the mold. This polymer including a high molecu-
lar weight, tongh copolymer of ethylene and chlorotrifiuo-
roethylene in an approximate 1:1 mol ratio is inherendy
non-flammable in air. A glass fiber of controlled length
increases the mechanical properties of the composite struc-
ture and allows fabrication into suitable shapes without
detracting from the nonflammable properties of the poly-
meric composite.

SUMMARY OF THE INVENTION

1t is an object of the invention to provide a surfacing veil
for utilization in laminates made from reinforced thermo-
setting resins.

It is another object of the invention to provide a surfacing
veil for utilization in laminates made from reinforced ther-
mosetting resins which has enhanced chemical resistance,
good abrasion resistance, and excellent interlaminar sheer
strength between the surfacing veil and an adjacent lamina.

It is yet another object of the invention to provide a
surfacing veil for utilization in laminates made from rein-
forced thermosetting resins which provides a corrosion
barrier reinforcement which due to its chemical resistance
would provide a longer service life for the laminates without
substantial increases in cost of the laminates.

It is a further object of the invention to provide a corrosion
resistant surfacing veil for utilization in laminates made
from reinforced thermosetting resins which may be utilized
with the application techniques commonly in use.

1t is a yet further object to provide a surfacing veil which
can be used with a wide variety of thermoset resins.

It is also an object of the invention to provide a chemically
resistant surfacing veil that is also flame resistant.

In accordance with the present invention there is provided
a corrosion resistant surfacing veil of a thermoplastic
fluoropolymer, and comrosion resistant reinforced thermoset
plastic laminates having a surfacing veil of a thermoplastic
fluoropolymer.

BRIEF DESCRIFTION OF THE DRAWING

The single drawing FIGURE is an enlarged schematic
side view of a multilayer laminate of the invention.

03/15/02 Page 22 of 29



5,688,600

5

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention is a surfacing veil made from a
fluoropolymer, and contact molded reinforced plastic lami-
nates utilizing the surfacing veil of the invention. Contact
molding as use herein includes contact-molding as disclosed
in ASTM (C582-87, ASTM D4097-88. and molding or
fabricating by filament-winding as disclosed in ASTM
D3299-88. ASTM D3299-88 and ASTM D4097-88 are
hereby incorporated by reference.

Surfacing veils of the invention are made from thermo-
plastic fluaropolymers such as chlorotrifiuoropolymers, and
the copolymers of tetrafluoroethylene and, perflucroalkoxy
resins, fluorinated ethylenepropylene, polyvinyl fluoride,
and polyvinylidene flucride.

The most preferred surfacing veil of the invention is veil
made from copolymers of ethylene and chlorotrifluoroeth-
ylene (sometimes referred to as ECTFE) such as HALAR®,
which is a copolymer of ethylene and chlorotrifluoroethyl-
ene sold by Ausimont USA, Inc. of Morristown, N.J. and
described in HALAR® FLUOROPOLYMER RESIN
ADVANTAGE, EXPANDED LIST—CHEMICAL RESIS-
TANCE OF HALAR® FLUOROPOLYMER, hereby incor-
porated by reference, and in described in U.S. Pat. No.
3,833,453, hereby incorporated by reference. The most
preferred surfacing veil of the invention is a melt blown
thermoplastic fluoropolymer fiber filter media sold by Ausi-
mont USA, Inc. of Morristown, N.J. and made from
HALAR®.

Reinforcement materials include, in addition to the sur-
facing veil, chopped-strand mat, woven roving. and roving
made from glass fibers. Other reinforcing fibers may be used
if desired, but glass fibers are preferred.

The preferred lamipates of the invention utilize a ther-
mosetting resin. Suitable thermosetting resins include poly-
ester or vinyl ester thermosetting resins, and other thermo-
setting resins made from phenols, furans, epoxies, and the
like. ASTM C582-87 section 1.1 states that “thermoset
polyester, vinyl ester, or other qualified thermosetting resin
laminates” may be utilized. Polyester and vinyl ester ther-
mosetting resins which may be used in the present invention
are defined in ASTM C582-87, section 3.2 and 3.3 as
follows:

“3.2 polyester—resins produced by the polycondensation of
dihydroxyderivatives and dibasic organic acids or
anhydrides, wherein at least one component contributes
ethylenic unsaturation yielding resins that can be com-
pounded with styryl monomers and reacted to give highly
crosslinked thermoset copolymers.

3.3 vinyl esters—resins characterized by reactive unsatura-
tion located predominately in terminal positions that can
be compounded with styryl monomers and reacted to give
highly crosslinked thermoset copolymers.

Note 2—These resins are handled in the same way as

polyesters in fabrication of RTP components.”

Catalysts well known in the art are preferably used with
the thermosetting resins used to form the laminates of the
invention to initiate the chemical reaction which causes the
thermosetting resin to cure. Typical catalysts include perox-
ides such as methyl ethyl ketone peroxide. cumene

hydroperoxide, and the like. Promoters well known in the art 60

are preferably used to shorten the curing time of the ther-
mosetting resins. Typical promoters include cobalt
napthenate, benzoyl peroxide and the like.

EXAMPLE

A flat sheet of corrosion resistant laminate was contact
molded in accordance with ASTM C582-87 as follows:
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A melt blown thermoplastic fluoropolymer fiber filter
media sold by Ausimont USA, Inc. of Mormristown, N.J. and
made from HALAR® was used as a surfacing veil in
preparing the corrosion resistant laminate of the example.
The surfacing veil utilized in preparing the laminate of the
example had a weight of 3 oz/yd® and exhibited good
mechanical properties needed for application to a stationary
or rotating mold. Surfacing veil having a weight of 1%
o0z/yd? did not exhibit the mechanical properties required for
application to a rotating mold and was not utilized.

The surfacing veil fibers had a mean fiber diameter of 7.9
to 8.5 um, where “pm” is a micro-meter. Excellent saturation
or wet-out of the surfacing veil was achieved as well as a
high resin to reinforcement ratio. The surfacing veil allowed
the entrapped air to be rolled out easily and passed the liner
void inspection as easily as conventional surfacing veils.

The surfacing veil had two distinctive sides. One side was
“smooth”, and the other side was “fuzzy”. In preparing the
laminate of the example, the fuzzy side was placed toward
the mold.

The thermosetting resin utilized in preparing the corrosion
resistant laminate 10 of the example was a vinyl ester resin
sold by the Dow Chemical Company under the trademark
Derakane 470-36 and described in Fabricating Tips-
Derakane vinyl ester resins, hereby incorporated by
reference, Derakane Resins-Chemical Resistance and Engi-
neering Guide, hereby incorporated by reference. Preferably
promoters and catalysts are used with the vinyl ester resin.
The vinyl ester resin Derakane 470-36 used in preparing the
laminate 10 utilized cobalt napthenate as a promoter and
methyl ethyl ketone peroxide as a catalyst as recommended
by Dow Chemical Company. The promoter was mixed with
the resin, and then the catalyst was added to initiate the
exothermic reaction.

Chopped-strand mat used for reinforcing the laminate 10
was “E” type glass fiber, 1% oz/ft?, with sizing and binder
compatible with the resin, as required in ASTM C582-87,
section 5.2.2.

‘Woven roving used for reinforcing the laminate 10 was
“B" type glass, 24% oz/yd?, 5 by 4 square weave fabric and
binder compatible with the fabric, as required in ASTM
C582-87 section 5.2.3.

Laminate 10 was prepared in accordance with ASTM
(C582-87, and in particular section 6 thereof, as outlined in
the following steps:

Step 1: A coating of the catalyzed vinyl ester resin was
applied to the mold surface. The mold is the side facing the
process or corrosive chemicals in contact with the laminate
10.

Step 2: One layer of the surfacing veil 12 was applied with
the fuzzy side toward the mold surface and was rolled into
the catalyzed resin on the mold surface using a serrated hand
roller to eliminate air entrapment and to compress the layer
into a uniform thickness.

Step 3: A second coat of the catalyzed vinyl ester resin
was applied.

Step 4: A first layer 14 of the 1% oz/ft*> “E” type glass fiber
chopped strand mat was applied and was rolled into the resin
using a serrated hand roller to eliminate air entrapment and
to compress the layer into a uniform thickness.

Step 5: A third coat of the vinyl ester resin was applied.

Step 6: A second layer 16 of the 1% oz/ft*> “E” type glass
fiber chopped strand mat was applied and was rolled into the
resin using a serrated hand roller to eliminate air entrapment
and to compress the layer into a uniform thickness.
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Step 7: A fourth coat of the catalyzed vinyl ester resin was
applied and the laminate was allowed to exotherm.

Step 8: A fifth coat of the catalyzed vinyl ester resin was
applied.

Step 9: A third layer 18 of the 1% oz/ft? “E” type glass 5

fiber chopped strand mat was applied and was rolled into the
resin using a serrated hand roller to eliminate air entrapment
and to compress the layer into a uniform thickness.

Step 10: A sixth coat of the vinyl ester resin was applied.

Step 11: A first layer 20 of the 24% oz/yd® woven roving 1°

was applied and was rolled into the resin using a semated
hand roller to eliminate air entrapment and to compress the
layer into a uniform thickness.

Step 12: A seventh coat of the vinyl ester resin was

applied. 15

Step 13: A fourth layer 22 of the 1% oz/ft* “E” type glass
fiber chopped strand mat was applied and was rolled into the
resin using a serrated hand roller to eliminate air entrapment
and to compress the layer into a uniform thickness.

Step 14: An eighth coat of the vinyl ester resin was
applied.

Step 15: A second layer 24 of the 24% ozfyd* woven
roving was applied and was rolled into the resin using a
serrated hand roller to climinate air entrapment and to
compress the layer into a uniform thickness.

Step 16: A ninth coat of the vinyl ester resin was applied.

Step 17: A fifth layer 26 of the 1% oz/ft® “E” type glass
fiber chopped strand mat was applied and was rolled into the
resin using a serrated hand roller to eliminate air entrapment
and to compress the layer into a uniform thickness.

8

Step 18: A tenth coat of the vinyl ester resin was applied.

Step 19: A sixth layer 28 of the 1% oz/ft? “E” type glass
fiber chopped strand mat was applied and was rolled into the
resin using a serrated hand roller to eliminate air entrapment
and to compress the layer into a unifcrm thickness.

Step 20: An eleventh coat of the vinyl ester resin was
applied and the laminate was allowed to exotherm.

The laminate 10 was allowed to fully cure and was then
prepared for testing. A plurality of specimens labeled A
through F were cut from laminate 10 for testing. The cured
thickness of the resin coated surfacing veil 12 was approxi-
mately 0.030 inches. The specimens A-F were tested in
accordance with the ASTM testing procedure shown in each
table, and the results recorded in the following tables 1-5.

The tensile properties as shown in Table 1 are similar to
tensile properties achieved utilizing the surfacing veils of the
prior art.

The flexural properties shown in Table 2 are greater than
the flexural properties achieved using the surfacing veils of
the prior art and indicate that the surfacing veil and lami-
nates 10 of the invention have enhanced flexibility.

The in-plane shear strength shown in Table 3 was con-
ducted between the layer 12 containing the surfacing veil of
the invention and layer 14 containing the chopped strand
mat. The average in plane shear strength between layer 12
and 14 was about 3,300 psi and was acceptable.

Abrasion resistance is shown in Table 4 and was
acceptable, as were the compressive properties shown in
Table §.

Chemical resistance for the HALAR® fluoropolymer
from which the surfacing veil is made is shown in Table 6.

TABLE 1
Standard Test Method for
TENSILE PROPERTIES OF PLASTICS
ASTM D 638
TEST SPECIMENS machined (X) cast () SPEED of TESTING 0.20 n/min.
TYPE SPECIMEN Il 'TEST TEMP/HUM. (69 deg. F/65%) GAUGE LENGTH 2.00 in
width depth  area max. load tens. strength elong. modulus
specimen (i) (i) (sq.in) (pounds) (psi) @ break (psi)
A 1.007 0230 0232 3220 13,900 1.1% 190E + 06
B 1.005 0232 0.233 3470 14,900 1.2% 1L72E +06
(o] 1.006 0234 0235 3370 14,300 1.2% 174 E + 06
D 1.012 0235 0.238 3320 13,900 1.1% 154 E + 06
E 1013 0232 0.235 3300 14,000 1.1% 1.52E+06
AVG. 14,200 AVG. 1.68 E+ 06
STD.DEV. 424 STDDEV  15S7TE+05
TABLE 2

FLEXURAL PROPERTIES OF UNREINFORCED AND REINFORCED PLASTIC

AND ELECTRICAL INSULATING MATERIALS

ASTM D790

TEST METHOD/PROCEDURE =I/A SPAN/DEPTH RATION L/D = @1&/1 SPAN = 4.00 INCHES
LOADING NOSE/SUPPORT RADIUS = .12/.12 RATE OF CROSSHEAD MOTION =0.11 in/min.

width depth  max. Joad flexural strength slope flexural modulus
specimen b d P (psi) m (psi)

A 0.586 0.230 1312 26,600 4370 981 E +06

B 0557 0.227 1250 26,100 4330 106 E + 07

C 0558 0.226 1227 25,800 4000 994 E + 06

D 0.577 0.230 140.2 27,600 4290 978 E + 06

E 0.564 0.238 130.8 24,600 4620 9.72E + 06

F 0573 0.224 1347 28,100 4120 1.02E +07
AVG. = 26,500 AVG. = 100E +07

STD. DEV. = 1,270 STDDEV. = 336E +05
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TABLE 3
Standard Test Method for
IN-PLANE STRENGTH of REINFORCED PLASTICS
ASTM D 3846
TEST SPECIMENS machined (X) cast ( ) TEST TEMP/HUM. (68 DEG. F/65%)
width depth area max. load SHEAR STRENGTH

specimen  (in.) (n) (sq.m) (pounds) (psi)
A 0494 0.248 0.122 399 3270
B 0480 0248 0.119 398 3340
C 0487 0248 0.121 37 3070
D 0481 025 0.120 411 3420
E 0482 0250 0.120 411 3420
AVG. 3300

STD. DEV. 145

NOTE: In-plane shear test conducted at corrosion resistant/woven laminate bond interface.

TABLE 4 20
RESISTANCE OF PLASTIC MATERIALS TO ABRASION
ASTM D1242
TEST METHOD/PROCEDURE = ABRASIVE: GRIT/ 55
A/FIXED ABRASIVE BRAND = 80/3 M
volume
speci- width length area Joad load test loss
men n. in. sq. in. pds. psi  duration cufem.
30

1935 2915 5.64 10 177 1000REV. 6456
1940 2975 577 10 173 11000REV. 630
1990 2940 585 10 171 I000REV. 621
1880 2970 5.88 10 170 1000REV. 627
1920 2940 565 10 177 1000REV. 643
AVG. 6.33

Std. Dev. 0.11

Mmoo Ow>

35

NOTE: Abrasion test conducted on corrosion resistant side of laminate.

TABLE 5

COMPRESSIVE PROPERTIES OF ORIENTED FIBER COMPOSITES
. : : ASTM D 3410 . §

TEST SPECIMENS machined (X) cast ()  TAB MATERIAL/ADHESIVE INTEGRAL
TEST TEMPERATURE/HUMIDITY (68 deg/65%) SPEED OF TESTING 0.15 in/min.

elastic
width depth area max. load compressive strength modulus
specimen (i) (M) sq.in (pounds) (psi) (psi)

A 0495 0122 0060 1999.8 33,330 3. 24 B + 06
B 0483 0.121 0058 1994.2 34,380 349E + 06
C 0484 0.115 0056 1794.1 32,040 366 E + 06
D 0490 0.114 0056 1939.1 34,630 3.58E + 06
E 0485 0.108 0052 1659.5 31910 3.63E +06
F 0488 0.101 0049 1671.5 34,230 392E + 06
AVG. 33,420 3.59E + 06

STD.DEV. 1,202 2B3E+05
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TABLE 6

12

MAXTMUM OPERATING TEMPERATURES FOR CHEMICAL RESISTANCE

— MAXTMUM ALLOWABLE TEMPERATURE F*.

PREMIUM GRADE VINYL
CHEMICAL PERCENT ESTER THERMOSET RESIN HALAR®
ALCOHOL METHYL 100 100 300
ALCOHOL BUTYL 100 120 300
AMMONIUM HYDROXIDE 10-20 150 300
ANILINE 100 70 73
ARSENIC ACID ALL 100 300
BENZENE 100 100 150
BORIC ACID 100 210 300
BUTYL ACETATE 100 80 150
CARBON TETRACHLORIDE 100 180 300
CHLORINE GAS - WET 100 250 250
CHLORINE WATER SAT'D 210 250
CHROMIC ACID 10 150 212
CHROMIC ACID 30 NR 212
CYCLOHEXANE 100 150 212
DETERGENTS 100 180 300
ETHYL CHLORIDE 100 80 300
ETHYLENE DICHLORIDE 100 80 73
ETHYLENE GLYCOL ALL 210 300
FORMIC ACID 98 100 250
FREON 113 SOLVENT 100 121
GASOLINE UNLEADED 150 300
HYDROCHLORKC ACID 37 180 300
HYDROFLUORIC ACID 10 150 300
HYDROFLUORIC ACID 20 100 250
SODIUM HYDROXIDE 15 150 300
SODIUM HYDROXIDE 25 180 250
SODIUM HYPOCHLORITE 5 180 250
SULFURIC ACID 25 210 250
SULFURIC ACID 75 120 250
SULFURIC ACID 93 NR 150
TOLUENE 100 120 120
XYLENE . 100 120 120

Although the preferred embodiments of the invention
have been described in detail above, it should be understood
that the invention is in no sense limited thereby, and its scope
is to be determined by that of the following claims:

What is claimed is:

1. In a reinforced corrosion resistant laminate utilizing a
thermosetting resin, the improvement comprising incorpo-
rating therein a surfacing veil of a thermoplastic
fluoropolymer, wherein said thermosetting resin is a poly-
ester resin.

2. The laminate of claim 1 wherein said thermoplastic
fluoropolymer is a copolymer of ethylene and chlorotrifiuo-
roethylene.

3. The laminate of claim 2 wherein said laminate is
contact molded.

4. The laminate of claim 1 wherein said laminate is
contact molded.

5. In a reinforced corrosion resistant lamipate utilizing a
thermosetting resin, the improvement comprising incorpo-
rating therein a surfacing veil of a thermoplastic
fluoropolymer, wherein said thermosetting resin is phenol.
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6. The laminate of claim S wherein said thermoplastic
fluoropolymer is a copolymer of ethylene and chlorotrifluo-
roethylene.

7. The laminate of claim 6 wherein said laminate is
contact molded.

8. The laminate of claim 5§ wherein said laminate is
contact molded.

9. In a reinforced corrosion resistant laminate utilizing a
thermosetting resin, the improvement comprising incorpo-
rating therein a surfacing veil of a thermaplastic
fluoropolymer, wherein said thermosetting resin is an epoxy
resin.

10. The laminate of claim 9 wherein said thermoplastic
fluoropolymer is a copolymer of ethylene and chlorotrifiuo-
roethylene.

11. The laminate of claim 10 wherein said laminate is
contact molded.

12. The laminate of claim 9 wherein said laminate is
contact molded.
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Ausimont U.S.A,, Inc./4B Plastics Development Proposal:
FRP Composites of Halar® E-CTFE Melt Blown Fiber (MBF) Veil,
E-CTFE Monofilament and E-CTFE Powder

Exclusivity

Ausimont U.S.A,, Inc., agrees to work exclusively with 4B Plastics, Inc., orits - ,
assignee, in the development and sale of FRP (Fiber Reinforced Plastic)
composites and coatings that utilize Halar MBF Veil, Halar .Filament and Halar

Powder.

These composites are used in a variety of process structures and vessels in the
Chemical Process Industry.

Examples include, but are not limited to, FRP tanks, storage vessels, pipe, duct,
as well as coatings for spillways, basins and reservaoirs.

Sales and Audit

Ausimont U.S.A,, Inc., will sell Halar MBF Veil directly to Distributors worldwide.
These Distributors will be mutually agreed upon in writing by Ausimont U.S.A.,
Inc., and 4B Plastics, Inc., or its assignee. (Hereafter, 4B Plastics is used to
mean 4B Plastics or its assignee.)

Ausimont will allow a mutually agreed upon independent audit of Ausimont sales
records of Halar MBF Veil for FRP composites to the designated Distributors.

Distribution

Ausimont U.S.A,, Inc., and 4B Plastics will consult and agree upon Distributors
of Halar MBF Veil for FRP composites. Ausimont U.S.A. will guarantee
distribution of Halar MBF Veil in Europe. 'This guarantee can be changed or
modified by mutual agreement in writing between Ausimont U.S.A-and 4B

Plastics.

Additional or different Distributors can be established through mutual agreement
in writing by Ausimont U.S.A. and 4B Plastics.

Pricing, Payment and Terms

Ausimont U.S.A,, Inc., agrees to pay 4B Plastics a commission as follows:

1. Ausimont U.S.A,, Inc., will pay a commission to 4B Plastics on all
pounds of Halar MBF Veil sold to Distributors for FRP composite
applications. The commission is based on price, as follows:
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PRICE
$44.99/LB. and above

$30.01 - 44.98/LB.

$25.01 - 30.00/LB.

$20.00 - 25.00/LB.

COMMISSION
60% of the difference between the
selling price and $30/LB., plus $2.55/LB.

50% of the difference between the
selling price and $30/LB., plus $2.55/LB.

8.5% of the selling price

7.0% of the selling price

The commission is based on price and is open-ended (i.e., no volume
cap). Payment will be made quarterly to 4B Plastics. Amounts will be
accrued, and payment made within 15 days of the month following the

quarter.

5. Joint Marketing and Promotion

Any incentive or developmental pricing for the purpose of evaluation or trial of
Halar MBF Veil in FRP composites will be mutually agreed upon in writing.

Any technical presentations or paper given at trade shows or mdustry meetings
will be mutually developed and agreed upon.

6. Agreement supersedes letters of October 13, 1993, and October 20, 1993.

4B PLASTICS, INC.
By: /%/

AUSIMONT U.S.A., INC.

By:m Cuc/L‘

(Signature) (Signature)
CARL L. BAKER Vittorio Cianchini
(Name) (Name)
PRESIDENT President
(Title) (Title)
3-18-94 3/10/94

(Date Signed)
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EXAMPLE #1
SELL PRICE - $48.00/LB:

60% of ($48 - $30) + 8%% of $30.00 =
(.60) ($18) + $2.55 =
$10.80 + $2.55 =

$13.35 Commission paid to 4B Plastics
per pound of Halar MBF Veil.

EXAMPLE #2
SELL PRICE - $40.00/LB:

50% of ($40 - $30) + 8%% of $30.00 =

(.50) ($10) + $2.55 =

$5.00 + $2.55 =
$7.55 Commission paid to 4B Plastics

per pound of Halar MBF Veil.

EXAMPLE #3
SELL PRICE - $30.00/LB:

8%% of $30.00 =

$2.55 Commission paid to 4B Plastics
per pound of Halar MBF Veil.

- EXAMPLE #4
SELL PRICE - $20.00/LB:

7% of $20.00 =

$1.40 Commission paid to 4B Plastics
per pound of Halar MBF Veil.

AUSIMONT U.S.A., INC—~

::: PZZ;? %é(/ By: Jm C’LL”/

(Signature) (Signature)
3-18-94 3/10/94
(Date Signed) (Date Signed)
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