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129. Claim 28 is anticipated by Dunning or would have been obvious in

view of Dunning alone or in combination with Ohta. Claim 28 recites “. . . the

adhesive layer is tinted.” Dunning discloses this limitation because it states that:

To maximize the desired continuous bright reflective effect of

the metallized layer 18, a variety of means can be used to reinforce the

opacity of the metallized layer. For example, the adhesive layer 20

may include a black pigment, white pigment, or aluminum flakes to

provide the necessary opaque undersurface for the reflective metal

layer 18.

Col. 5:13-19. One of ordinary skill in the art would have understood that black

pigments, white pigments, or aluminum flakes tint Dunning’s adhesive layer to the

extent the opacity of metallized layer is adjusted.

130. Claim 29 would have been obvious in View of Dunning alone or in

combination with Wade or further in View of Ohta. Claim 29 recites “. . . at least

one of said thermoplastic layers is tinted with a dye.” Tinting a thermoplastic layer

using a dye was Well known in this art. For example, Wade states that “[i]t is an

object of the present invention to provide a part for a vehicle, be it exterior or

interior, having a weather sealed mirror finish decorative portion integral

therewith.” Col. 2: 16-18. Wade discloses a laminate structure including a first

polymer layer 20, a metal layer 26, an adhesive layer 30, and a second polymer

layer 40. Col. 4:23-29; 5:53-6:39; FIGS. 1-2. The first polymer layer may be
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polyester. Col. 4:8—15. The metal is aluminum or other metals. Col. 4:56-59.

“These polymers can be clear or tinted.” 4:12-13 (emphasis added). Wade further

discloses: “Different pigments, such as metallic or pearlescent pigments, can be

included in adhesive 30 in addition to micronized titanium oxide, fluorescent

pigments or graphite. Additionally, other dye, coloring or pigment materials can

be included to provide the desired color and appearance to vehicle part 10.” C01.

5:67—6:6 (emphasis added). It would have been obvious to use Wade’s dye to tint

Dunning’s thermoplastic layer because both Dunning and Wade are directed to

decorative automobile trim and Dunning discloses tinting of its decorative trim and

Wade discloses one way of doing so, i.e., tinting the thermoplastic layers with dye.

131. Claim 30 would have been obvious in view of Dunning alone or in

combination with Wade or further in view of Ohta. Claim 30 recites “. . . either of

said first or second thermoplastic layers includes carbon black.” Tinting a

thermoplastic layer using carbon black was well known in this art.

132. For example, Wade disclosed tinting a thermoplastic layer with

carbon black.

Advantageously, adhesive 30 is colored or pigmented, to match

or complement either the interior or exterior colors of the car.

Different pigments, such as metallic or pearlescent pigments, can be

included in adhesive 30 in addition to micronized titanium oxide,

fluorescent pigments or graphite. Additionally, other dye, coloring or
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pigment materials can be included to provide the desired color and

appearance to vehicle part 10.

C01. 526-626 (emphasis added). A person of ordinary skill in the art would

understand that the “graphite” in this context means carbon back, as explained in

the Kuwahara section. It would have been obvious to use graphite to tint the

thermoplastic layer given that the adhesive in Wade is tinted with graphite.

133. Claim 31 would have been obvious in View of Dunning alone or in

combination with Ohta. Claim 31 recites “. . . the first and second thermoplastic

layers predominantly include different thermoplastic polymer components.” As

explained with respect to claim 1, Dunning teaches attaching its laminate to a

bumper. Ohta discloses a bumper formed from thermoplastic layers. Specifically,

Ohta discloses a bumper in which the outer layer of the bumper is made of the

thermoplastics PET or ABS. Ohta, Table 1 and 2. Accordingly, one of ordinary

skill in the art would have understood that Dunning in combination with Ohta

discloses this limitation because Dunning’s first thermoplastic layer is made of

polyurethane and when attached to Ohta’s bumper, which is made of PET or ABS,

Dunning in combination with Ohta disclose “. . . the first and second thermoplastic

layers predominantly include different thermoplastic polymer components.”

134. Claim 32 would have been obvious in View of Dunning alone or in

combination with Ohta. Claim 32 recites “. . . said metal islands preferentially
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adhere to one of the two thermoplastic layers.” As explained with respect to claim

31, Dunning and Ohta disclose first and second thermoplastic layers made of

different materials. I have already explained that all materials have a different

affinity to each other in part due to their different surface tensions, in the

Kuwahara section. Accordingly, one of ordinary skill in the art would have

understood that Dunning in combination with Ohta discloses this limitation.

135. Claim 33 is anticipated by Dunning or would have been obvious in

View of Dunning alone or in combination with Ohta. Claim 33 recites “. . . said

composite is supported by a substrate.” Dunning discloses this limitation because

Dunning discloses a type of substrate, a carrier: “Referring to FIG. 1, an

elastomeric laminate 10 according to this invention includes a carrier sheet 12

having a release coat 14 overlying the carrier sheet.” See FIG. 1, col. 4:12-14

(emphasis added).
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136. Further, it was known in the art that thermoplastic laminates can be

supported by a substrate.

137. Claim 34 would have been obvious in view of Dunning alone or in

combination with Ohta. Claim 34 recites “. . . said composite is folded.” Dunning

states that:

64

Va_386108 Wavelock Exhibit 1017 Page 64



� � � � � � � � �

< 8 . - � > . �

; 8 . - � -
� � � � � � � � � � � � � � � � � �  ! � " � ' &

Referring to FIG. 1, an elastomeric laminate 10 according to

this invention includes a carrier sheet 12 having a release coat 14

overlying the carrier sheet. A layer 16 of synthetic resinous

elastomeric material, such as polyurethane, is coated over the release

coating 14 to form a relatively thin, continuous, planar flexible and

foldable elastomeric film or skin coat after the coating sets. . . .

Col. 4: 12-19 (emphasis added). Accordingly, Dunning discloses folding its

composite film.

138. Claim 35 would have been obvious in view of Dunning alone or in

combination with Moran or further in combination with Ohta. Claim 35 recites “. .

. said composite is embossed.” Embossing was well known. Moran is directed to

decorative trim for automobiles similar to those in Dunning. Col. 1:11-14. Moran

discloses embossing at col. 1:21-31, as explained above. It would have been an

obvious design choice to use Moran’s embossing in Dunning.

139. Claim 36 is anticipated by Dunning or would have been obvious in

View of Dunning or in combination with Ohta. Claim 36 recites “. . . said

composite is molded.” Dunning discloses this limitation because it states that

“FIGS. 6 and 7 show a preferred means for integrally bonding the laminate 36 to

an injection—molded article. The result is a molded urethane rubber article 48

having an elastomeric reflective metal surface.” Col. 6:36-54. (emphasis added).

It also states that:
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The article shown in FIG. 4 also can be injection-molded in

much the same way as shown in FIGS. 6 and 7. In this instance, the

adhesive layer 20 can be replaced with a primer layer which is

compatible with the material from which the laminate and the molded

article are made to control the bond between the injection-molded

plastic and the metal or opaque layer of the laminate. Typical primer

layers include thermoplastic polyurethane, ABS, or acrylic coatings,

or Union Carbide’s VMCH vinyl resin.

Col. 727-16. In addition, this limitation would have been obvious in View of

Dunning and Ohta since Ohta’s bumper, which can correspond to the second

thermoplastic layer, is molded. Abstract.

Parker

140. Claims 1-3, 8, 10, 16-19, 21 and 25-36 are obvious in view of Parker

and Applicant’s Admitted Prior Art (AAPA) or Eisfeller in combination with

additional references.

141. Claim 1 recites:

1. A metallized composite, comprising: a) a first thermoplastic

layer; b) a discontinuous layer on said first layer, said discontinuous layer

including discrete islands of metal in an adhesive; and c) a second

thermoplastic layer, said discontinuous layer being between said first and

second thermoplastic layers.

142. As explained below, Parker discloses a composite film that includes a)

a first thermoplastic layer; b) a metal layer on said first layer; and c) a second
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thermoplastic layer, said metal layer being between said first and second

thermoplastic layers. Although Parker does not state that its metal layer is

discontinuous, Parker does not teach away from using a discontinuous metal layer,

and AAPA and Eisfeller both disclose using a discontinuous metal layer including

discrete islands of metal. Using this layer in Parker would create “a discontinuous

layer on said first layer, said discontinuous layer including discrete islands of metal

in an adhesive.” As detailed below, it would have been obvious to one of ordinary

skill in the art to use AAPA’s or Eisfeller’s discontinuous metal layer in the

composite film of Parker. Following is also a detailed explanation of how Parker

and AAPA or Eisfeller and additional prior art render obvious claims 1-3, 8, 10,

16-19, 21 and 25-36.

143. Parker discloses “a metallized composite” because Parker is directed

CC

to . . . reflective decorative laminates.” Col. 1:6-9. These laminates can be used

as vehicle parts, such as bumpers, side trims and grills. Col. 1:14-22. Parker’s

laminate includes a base layer 12, metal coatings 14 and 16 deposited on both sides

of base layer 12, a capping layer 18 and a backing layer 22. C01. 4:58-63, 5:26-30,

and 6:54-57. See also FIG. 1 below.
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144. Parker discloses “a first thermoplastic layer” because the base layer 12

may include polyethylene terephthalate (PET) or acry1onitrile—butadiene-styrene

(ABS) resins. Col. 4:30-42. A PET layer and an ABS layer are both thermoplastic

layers.

145. Parker discloses a metal layer 14 on the first thermoplastic layer 12.

With respect to “a discontinuous layer on said first layer,” it would have been

obvious to one of ordinary skill in the art to use the discontinuous metal layer of

AAPA or Eisfeller as a known substitute for Parker’s metal layer, as explained

below.

146. Parker is directed to reflective decorative laminates for automobiles,

as explained above. Parker’s preferred metal for metallization is aluminum. “The

metal layers may be applied by conventional techniques, such as vapor deposition,

and may include chromium, nickel, iron, aluminum, and others, with aluminum

preferred.” Col. 2:67—3:2. Applicant’s Admitted Prior Art (AAPA) of the ’ 138

patent discloses that using a discontinuous metal layer as the metal layer in a

metallized film can help overcome corrosion problems. “One attempt to reduce the

likelihood of delamination and loss of appearance resulting from corrosion of the

metal layer has been to form a discontinuous metal layer on a polymer basecoat,

such as a resinous urethane.” The ’ 138 patent, col. 1:24-27. Like Parker, the ’ 138

patent is directed to “decorative chrome parts, especially in the automotive
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industry.” The ’l38 patent, col. 129-1 1. It would have been obvious to one of

ordinary skill in the art to use a discontinuous metal layer in accordance with the

AAPA in Parker’s metallized composite in order to improve corrosion resistance of

the decorative films of automobiles.

147. In addition, claim 1 is obvious in View of Parker and Eisfeller.

Eisfeller discloses a discontinuous metal layer on a first thermoplastic layer. The

discontinuous metal layer is used to improve corrosion resistance of the metallized

composite. “This product is particularly useful in the automotive applications as an

automobile exterior trim component to replace heavier and more expensive

conventional chrome-plated metal parts.” Col. 4:60-63.

The present invention is based on the finding that with a thin

vacuum metallized layer if the metal layer as it is being deposited or

coalesced into electrically discrete islands and maintained electrically

non-conductive, the metal layer is corrosion resistant if adequately

topcoated even though the metal is one that is corrosion prone such as

indium. The metal film is non-conductive as deposited because the

metal nuclei initially deposited from the vapor phase are allowed to

grow in molten phase only to a discrete island stage with the particles

being electrically isolated from one another. The coating is kept quite

thin and there is insufficient metal deposited to bring about a bridging

or coalescence of the metal particles and formation of an electrically

conductive film. . . .
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Col. 4:64-col. 5:10. The metals for the metal film include aluminum and indium.

Col. 6:23-28.

148. Eisfeller further states:

In general, the coalesced islands forming the indium films of

the present invention are smaller and there is a much greater spacing

between them that can be filled with the resin of the top coating, in

effect encapsulating the islands and binding them to the substrate

surface. The rounded islands are better protected by the resin and the

film over all is far more corrosion resistant, surprisingly so. The metal

film is much more securely adhered to the substrate--a very significant

advantage. The appearance of the globular island product is better--it

is more specular, more reflective.

Col. 2:52-62.

149. Both Parker and Eisfeller are directed to decorative metalized

laminate trim for automobiles to replace chrome-plated metal parts. Parker

acknowledged that corrosion and delamination were problems with metallized

films. Col. 1:63-2:2, 2:31-34. Eisfeller discloses that the use of a discontinuous

structure for the metal layer improves corrosion resistance and adhesion between

the metal layer and the base thermoplastic layer. Accordingly, a person of ordinary

skill in the art would have used Eisfeller’s discontinuous metal layer as the metal

layer in Parker to improve corrosion resistance and increase adhesion of the metal

layer. This would be applying a known technique (Eisfeller’s discontinuous
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metallized layer) to a known device (Parker’s laminate) ready for improvement to

yield predictable results.

150. Accordingly, Parker in combination with AAPA or Eisfeller render

obvious “said discontinuous layer including discrete islands of metal in an

adhesive” in claim 1. Parker’s discontinuous metal layer is attached to the capping

layer using an adhesive. “Capping layer 18 is adhesively bonded to metal coating

14 by a pressure and heat sensitive elastomeric adhesive coating 20.” C01. 5:58-

60. Using Eisfeller’s or AAPA discontinuous metal layer as the metal layer in

Parker would produce discrete islands of metal in Parker’s adhesive coating 20.

151. Parker discloses “a second thermoplastic layer” because it states that

“[l]ayer 18 may thus be prepared from a material selected from the group

consisting of fluorinated vinyl-polymers, fluorinated polyolefins, and polyesters

treated for resistance to ultra-violet radiation. In particular, capping layer 18 may

comprise a polyvinylfluoride, generally available and manufactured by DuPont

under the name ‘Tedlar.”’ Id. at col. 5:48-54. These layers are thermoplastic

layers. Parker also discloses “said discontinuous layer being between said first and

second thermoplastic layers” because in Parker’s laminate, a metal coating 14 is

between a base layer 12 and a capping layer 18, as explained above.

152. Claim 2 would have been obvious in view of Parker in combination

with AAPA or Eisfeller. Claim 2 recites, “. . . said first and second thermoplastic
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layers are laminated together.” Parker discloses this limitation because Parker’s

first thermoplastic layer 12 and second thermoplastic layer 18 are laminated

through adhesive layer 20. See 1.1-1.5, and FIG. 1.

153. Claim 3 would have been obvious in View of Parker in combination

with AAPA or Eisfeller. Claim 3 recites “. . . at least one of the thermoplastic

layers includes polyethylene terephthalate.” Parker discloses this limitation

because it states that:

The base layer 12 is preferably prepared from a non—oriented

film selected from the group consisting of amorphous polyester resins,

polycarbonate resins, substituted and unsubstituted vinyl polymers,

and their copolymers. More particularly, the amphorous polyesters

may include polyethylene terephthalate, the polycarbonates may

include acrylonitrile—butadiene—styrene resins, the vinyl polymers may

include polyvinylchloride homo- or copolymers as Well as other

commercially available Vacuum formable or thermo-formable

materials.

Col. 4:33-42 (emphasis added).

154. Claim 8 would have been obvious in View of Parker in combination

with AAPA or Eisfeller. Claim 8 recites “. . . the first thermoplastic layer includes

acrylonitrile butadiene styrene.” Parker discloses this limitation because Parker’s

base layer 12 can be made of acrylonitrile butadiene styrene. See the passage of

Parker reproduced above with respect to claim 3.

72
Va_386108 Wavelock Exhibit 1017 Page 72



� � � � � � � � � � � � � � � � � � � � � � � � � � �  ! � " �  $

155. Claim 10 would have been obvious in View of Parker in combination

with AAPA or Eisfeller. Claim 10 recites “. . . the first thermoplastic layer

includes thermoplastic olefin.” Olefin is one of the most common materials used

to make thermoplastic films. Eisfeller discloses using a thermoplastic olefin layer

as a layer for the metallization. Col. 6: 64-68. Eisfeller, like Parker, uses

aluminum for the metallization. Both Parker and Eisfeller are directed to

decorative metalized laminate trim for automobiles to replace chrome—plated metal

parts. Both use the same metal for metallization. Accordingly, it would have been

obvious for a person of ordinary skill in the art to use Eisfeller’s thermoplastic

olefin as the first thermoplastic layer in Parker as a known alternate with an

expected result.

156. Claim 16 would have been obvious in View of Parker in combination

with AAPA or Eisfeller. Claim 16 recites “. . . said adhesive includes at least one

component selected from the group consisting of styrene—butadiene copolymers,

ethylvinyl acetates, polyesters, polyamides, acrylic pressure—sensitive adhesives,

silicone pressure—sensitive adhesives, polyurethanes and isocyanate—crosslinked

polymers.” Parker discloses this limitation because Parker states that “[c]apping

layer 18 is adhesively bonded to metal coating 14 by a pressure and heat sensitive

elastomeric adhesive coating 20.” C01. 5:58-60. “The adhesive coating 20 may be

a composition such as a silicone resin or an appropriate acrylic polymer, and is
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preferably the former.” Id. at 6: 1-4. In other words, Parker’s silicone adhesive and

acrylic adhesive are pressure sensitive. Further, I have explained with respect to

Kuwahara, the adhesives recited in claim 16 were well—known adhesives for

thermoplastic laminates in the art.

157. Claim 17 would have been obvious in View of Parker in combination

with AAPA or Eisfeller. Claim 17 recites “. . . the adhesive is a thermally

activated adhesive.” Parker discloses this limitation because it states that

“[c]apping layer 18 is adhesively bonded to metal coating 14 by a pressure and

heat sensitive elastomeric adhesive coating 20.” Col. 5:58-60. Parker’s adhesive

is a thermally activated adhesive because it is heat sensitive.

158. Claim 18 would have been obvious in View of Parker in combination

with AAPA or Eisfeller or further in View of Igarashi. Claim 18 recites “. . . the

adhesive includes two components.” Adhesives including multiple components

were well—known in this art, as I already explained in the Kuwahara section.

159. Igarashi discloses an adhesive for metalized films and plastic films.

In one embodiment, a PET film is metallized. Col. 7:46-53. The metallized film

composites made by Igarashi’s adhesive are for “application in decorative

materials , electrical industry. . . .” Col. 1:17-19. The metals for metallization are

aluminum, nickel, chrome and their alloys. Col. 1:8-16. Igarashi’s adhesive

includes “(A) a polyester polyol, polyesterpolyurethane polyol or their mixture,
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(B) a silane coupling agent, (C) a vinyl—chloride copolymerization resin, (D) a

diene synthetic rubber and (E) an organic polyisocyanate.” Col. 2:3—8 (emphasis

added); see also Table 1. Replacing Parker’s adhesive with Igarashi’s adhesive

would have been an obvious design modification to one of ordinary skill in the art,

because both adhesives are used for metallized PET films and the applications for

both Parker and Igarashi include decorative trim. Having Eisfeller’s discontinuous

metal layer would allow bonding of the PET layer directly to the adhesive, instead

of only to the metal layer. This would further reduce the potential of delamination.

160. Claims 19 and 21 would have been obvious in view of Parker in

combination with AAPA or Eisfeller or further in View of Dani. Claim 19 recites

“. . . the adhesive includes polyester and isocyanate,” and claim 21 recites “. . . the

adhesive includes polyurethane and isocyanate.” The multi-component adhesives

recited in claims 19 and 21 were Well-known in the art. Igarashi discloses the

limitations of claim 19 and the limitations of claim 21. See Igarashi’s five-

component adhesive above with respect to claim 18.

161. Dani also discloses a multi-component adhesive. Dani discloses a

laminate film including a polyester film layer 10, a metallized layer 11, an

adhesive layer 13, and a vinyl film layer 20. Col. 2:51-3:7, and FIG. 1. The

polyester film may be PET. Col. 8:39-44. The adhesive includes polyester and

isocyanate. Col. 4:63-68, and 5:45-47. “In accordance with the present invention,
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a novel metalized resin film——containing laminate of improved weathering

properties and enhanced resistance to delamination is obtained by employing as an

adhesive bond between said film and the film layer next adjacent the metalized

surface, a specially developed in-situ formed polyester-isocyanate polyurethane.”

Col. 2:5-ll (emphasis added).

162. Parker’s first thermoplastic layer can be PET. Parker’s second

thermoplastic layer can be polyvinyl chloride film (PVC). Replacing Parker’s

adhesive with Dani’s adhesive would have been an obvious design modification to

one of ordinary skill in the art based on a known alternate, because Dani is used to

join the same polymer materials (PET and a PVC) to form the same structure of

PET layer/metal layer/ adhesive layer/ PVC layer.

163. Claim 25 would have been obvious in view of Parker in combination

with Eisfeller. Claim 25 recites “. . . said metal is indium.” Eisfeller explains that

indium is a preferred metal for a reflective discontinuous metal layer. “With some

metals, such as aluminum and silver it is impossible at a practical temperature, to

vacuum deposit sufficient metal to give the desired opacity and reflectivity and not

to deposit so much as secure film electrical conductivity, i.e. bridging between the

metal islands.” Col. 5:21-25. “The appearance of an indium layer deposited

according to this invention and top coated approximates that of electroplated

chrome.” Col. 5:35-37.
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. . . It is to be noted that all of the metal films except that of indium

became conductive at a light transmission far too high to be useful for

the decorative usage purposes of this invention, i.e. for automobile

bright trim. Also note that the indium film remained nonconductive

and relatively opaque over a range of organic substrate types.

Example 4, col. 12:49-55. It would have been an obvious design choice to one of

ordinary skill in the art to use Eisfeller’s indium layer in Parker’s laminate in order

to achieve better decorative appearance than the aluminum layer of Parker.

164. Claim 26 would have been obvious in View of Parker, in combination

with AAPA or Eisfeller. Claim 26 recites “. . . said metal is selected from the

group consisting of zinc, tin, gallium, aluminum, cadmium, copper, nickel, cobalt,

iron, stainless steel, gold, platinum, chromium, nichrome, palladium, and

rhodium.” Parker discloses this limitation because it states that “[t]he metal layers

may be applied by conventional techniques, such as vapor deposition, and may

include chromium, nickel, iron, aluminum, and others, with aluminum preferred.”

Col. 2:67-3:2.

165. Claim 27 would have been obvious in View of Parker, in combination

with AAPA or Eisfeller, and Wade. Claim 27 recites “. . . at least one of said

thermoplastic layers is tinted.” Tinting of a thermoplastic layer was well known in

this art. For example, Wade discloses tinting of thermoplastic layers. Similar to

Parker, Wade discloses a laminate structure including a first polymer layer 20, a
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metal layer 26, an adhesive layer 30, and a second polymer layer 40. Col. 4:23-29,

5:53-6:39, and FIGS. land 2. Wade is also directed to automotive decorative parts.

Col. 1:10-13.

166. Wade states that “[t]hese polymers can be clear or tinted. Moreover,

multilayer coatings such as polyvinylchloride with acrylic overlayer, can be

employed as polymeric material 20.” Col. 4: 10-13 (emphasis added). Parker

states that “[w]hile Wide-spread employment of resinous materials exists, their use

has been primarily in the instance where pigmented non-reflective hardware such

as bumpers, and the like, is acceptable in the design of the vehicle.” Col. 1:22-25.

It would have been an obvious design choice to one of ordinary skill in the art to

apply Wade’s tinting in Parker’s laminate in View of application of Parker’s

teaching that its laminate can be applied to colored bumpers.

167. Claim 28 would have been obvious in View of Parker, in combination

with AAPA or Eisfeller, and Wade. Claim 28 recites “. . . the adhesive layer is

tinted.” Wade states that:

Advantageously, adhesive 30 is colored or pigmented, to match

or complement either the interior or exterior colors of the car.

Different pigments, such as metallic or pearlescent pigments, can be

included in adhesive 30 in addition to micronized titanium oxide,

fluorescent pigments or graphite. Additionally, other dye, coloring or

pigment materials can be included to provide the desired color and

appearance to vehicle part 10.
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Col. 5:66—6:6. Adding pigments, graphite, dye, coloring materials or oxides to an

adhesive would result in tinting of the adhesive. It would have been an obvious

design choice to one of ordinary skill in the art to apply Wade’s tinting in Parker’s

laminate in View of application of Parker’s teaching that its laminate can be applied

to colored bumpers.

168. Claim 29 would have been obvious in View of Parker, in combination

with AAPA or Eisfeller, and Wade. Claim 29 recites “. . . at least one of said

thermoplastic layers is tinted with a dye.” Tinting a thermoplastic layer using a

dye was well known in this art. For example, Wade states that “[d]ifferent

pigments, such as metallic or pearlescent pigments, can be included in adhesive 30

in addition to micronized titanium oxide, fluorescent pigments or graphite.

Additionally, other dye, coloring or pigment materials can be included to provide

the desired color and appearance to vehicle part 10.” 5:67-6:6 (emphasis added).

Wades’ thermoplastic layers are tinted. 4:12-15. It would have been obvious to

use Wade’s dye to tint Parker’s thermoplastic layer because both Parker and Wade

are directed to decorative automobile trim and Parker discloses tinting of its

decorative trim and Wade discloses one way of doing so, i.e., tinting the

thermoplastic layers by a dye.

169. Claim 30 would have been obvious in View of Parker, in combination

with AAPA or Eisfeller, and Wade. Claim 30 recites “. . . either of said first or
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second thermoplastic layers includes carbon black.” Tinting a thermoplastic layer

using carbon black was well known in this art. For example, Wade states:

Advantageously, adhesive 30 is colored or pigmented, to match

or complement either the interior or exterior colors of the car.

Different pigments, such as metallic or pearlescent pigments, can be

included in adhesive 30 in addition to micronized titanium oxide,

fluorescent pigments or graphite. Additionally, other dye, coloring or

pigment materials can be included to provide the desired color and

appearance to vehicle part 10.

Col. 5:66-6:6 (emphasis added). Wade discloses tinting a thermoplastic layer with

graphite, which means carbon black in this context, as explained in the Kuwahara

section. Parker discloses tinted decorative laminates. Col.l:22—25. It would have

been obvious to use graphite to tint Parker’s thermoplastic layer given that the

adhesive in Wade is tinted with graphite.

170. Claim 31 would have been obvious in View of Parker, in combination

with AAPA or Eisfeller, and Wade. Claim 31 recites “. . . the first and second

thermoplastic layers predominantly include different thermoplastic polymer

components.” Parker discloses this limitation because Parker’s first and second

thermoplastic layers (base layer 12 and capping layer 18) are made of different

materials:

. . . The base layer 12 is preferably prepared from a non—oriented film

selected from the group consisting of amorphous polyester resins,
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polycarbonate resins, substituted and unsubstituted vinyl polymers,

and their copolymers. More particularly, the amphorous polyesters

may include polyethylene terephthalate, the polycarbonates may

include acrylonitrile-butadiene-styrene resins, the vinyl polymers may

include polyvinylchloride homo- or copolymers as Well as other

commercially available vacuum forrnable or therrno—forrnable

materials.

Col. 4:33-42. “Layer 18 may thus be prepared from a material selected from the

group consisting of fluorinated vinyl-polymers, fluorinated polyolefins, and

polyesters treated for resistance to ultra-Violet radiation. In particular, capping

layer 18 may comprise a polyvinylfluoride, generally available and manufactured

by DuPont under the name ‘Tedlar.”’ Col. 5:48-54.

171. Claim 32 would have been obvious in view of Parker, in combination

with AAPA or Eisfeller. Claim 32 recites “. . . said metal islands preferentially

adhere to one of the two thermoplastic layers.” As explained with respect to claim

31, Parker’s first and second thermoplastic layers are made of different material. I

have already explained that all materials have a different affinity to each other in

part due to their different surface tensions, in the Kuwahara section. Accordingly,

Parker discloses this limitation.

172. Claim 33 would have been obvious in view of Parker, in combination

with AAPA or Eisfeller or further in view of ’ 139 Dunning. Claim 33 recites “. . .

said composite is supported by a substrate.” Parker discloses the substrate of claim

81
Va_386108 Wavelock Exhibit 1017 Page 81



� � � � � � � � �

( � �

� � � � . � 8

� � � � � � � � � � � � � � � � � �  ! � " � ) #

33. Parker’s laminate includes base layer 12, metal coatings 14 and 16 deposited

on both sides of base layer 12, capping layer 18 and backing layer 22. Col. 4:58-

63, 5:26-30, and 6:54-57. See also FIG. 1 below.

 
Backing layer 22 supports the composite of base layer 12, metal coating 14,

adhesive coating 20 and capping layer 18. Parker’s backing layer 22 is a substrate

supporting Parker’s thermoplastic

173. Further, claim 33 would have been obvious in view of Parker, in

combination with AAPA or Eisfeller. Parker’s laminate includes base layer 12,

metal coatings 14 and 16 deposited on both sides of base layer 12, capping layer 18

and backing layer 22. Col. 4:58-63; 5:26-30; 6:54-57; see also FIG. 1 below.

 
Backing layer 22 supports the composite of base layer 12, metal coating 14,

adhesive coating 20 and capping layer 18.

174. Claim 35 would have been obvious in view of Parker, in combination

with AAPA or Eisfeller, and Moran. Claim 35 recites “. . . said composite is
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embossed.” Embossing was well known in the art. Moran is directed to decorative

trim for automobile similar to those in Parker. Col. 1:11-14. Moran discloses

embossing at 1:21-31, as I explained in the Kuwahara section. It would have been

an obvious design choice to use Moran’s embossing in Parker.

175. Claim 36 would have been obvious in View of Parker, in combination

with AAPA or Eisfeller. Claim 36 recites “. . . said composite is molded.” Parker

discloses this limitation because Parker’s thermoplastic laminate is molded, as

explained above.

Wade

176. Claims 1-3, 8, 10, 16-19, 21 and 25-36 are obvious in view of Wade

in combination with AAPA or Eisfeller and additional references.

177. Claim 1 recites:

l. A metallized composite, comprising: a) a first thermoplastic

layer; b) a discontinuous layer on said first layer, said discontinuous layer

including discrete islands of metal in an adhesive; and c) a second

thermoplastic layer, said discontinuous layer being between said first and

second thermoplastic layers.

178. As explained below, Wade discloses a composite film that includes a)

a first thermoplastic layer; b) a metal layer on said first layer; and c) a second

thermoplastic layer, said metal layer being between said first and second

thermoplastic layers. Wade does not explicitly state that its metal layer is
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discontinuous. However, Wade does not teach away from using a discontinuous

metal layer, and AAPA and Eisfeller both disclose using a discontinuous metal

layer including discrete islands of metal. Using this layer in Wade would create “a

discontinuous layer on said first layer, said discontinuous layer including discrete

islands of metal in an adhesive.” As detailed below, it would have been obvious to

one of ordinary skill in the art to use AAPA’s or Eisfeller’s discontinuous metal

layer in the composite film of Wade. Following is also a detailed explanation of

how Wade and AAPA or Eisfeller and additional prior art render obvious claims 1-

3, 8, 10, 16-19, 21 and 25-36.

179. Wade discloses “a metallized composite” because it states that “[i]t is

an object of the present invention to provide a part for a vehicle, be it exterior or

interior, having a weather sealed mirror finish decorative portion integral

therewith.” Col. 2: 16-18. Wade discloses a laminate structure including a first

polymer layer 20, a metal layer 26, an adhesive layer 30, and a second polymer

layer 40. Col. 4:23-29, 5:53-6:39, and FIGS. 1 and 2.

84
Va_386108 Wavelock Exhibit 1017 Page 84



� � � � � � � � � � � � � � � � � � � � � � � � � � �  ! � " � ) &

 
30 26 22 20

L ‘ ‘

40 LT§.‘1“§‘C“§‘C“‘C
44

FIG. 2

The first polymer layer may be a polyester. Col. 4:8-15. The metal layer may be

aluminum or other metal. Col. 4:56-59. The second polymer layer may be a

polyolefin, a polyvinyl chloride or an acrylonitrile-butadiene-styrene copolymer.

Col. 6:22-27.

180. Wade discloses “a first thermoplastic layer” because it states:

Referring now to FIG. 1, the inventive process begins with the

provision of a sheet of relatively clear weather resistant polymeric

material 20, which has two surfaces, denoted an external surface 22

(the top surface in the orientation illustrated in FIG. 1) and an internal

surface 24 (the bottom surface in the orientation illustrated in FIG. 1).

Col. 3:36-41. Wade further states:

Two typical polymeric material useful herein are a polyvinylidene

fluoride (PVDF) film and an unoriented polyvinyl fluoride (PVF) film

commercially available under the trade name SP Tedlar from DuPont
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DeNemours Company of Wilmington, Del. In addition, polymeric

material 20 can comprise other polymeric materials such as

polyethyltetrafluoroethylene, acrylic, polyurethane, polycarbonate,

polyester, melamine, urea formaldehyde, polyvinylchloride, silicone,

silica or mixtures of any of the above.

Col. 423-13. The disclosed polymeric material layer is a thermoplastic layer

because they are made of well-known thermoplastic materials.

181. Wade discloses a metal layer 26 on the first polymer layer 20. With

respect to “a discontinuous layer on said first layer,” it would have been obvious to

one of ordinary skill in the art to use the discontinuous metal layer of AAPA or

Eisfeller as a known substitute for Wade’s metal layer, as explained below.

182. Wade’s laminate includes a metal layer: “The polymeric material 20 is

then metallized as shown in FIG. 1, that is a layer of metal 26 is applied to internal

surface 24 of polymeric material 20.” C01. 4:24-25. Wade also discloses that thin

metal layers are prone to corrosion. “Since the aluminum layer is typically

extremely thin, it is subject to attack by moisture, salt and other materials to which

it can be exposed, especially on the exterior of a vehicle.” Id. at 1:24-27. “It is an

object of the present invention to provide a part for a vehicle, be it exterior or

interior, having a weather sealed mirror finish decorative portion integral

therewith.” Id. at 2:16-18.
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183. Applicant’s Admitted Prior Art (AAPA) of the ’ 138 patent discloses

that using a discontinuous metal layer as the metal layer in a metallized film can

help overcome corrosion problems. “One attempt to reduce the likelihood of

delamination and loss of appearance resulting from corrosion of the metal layer has

been to form a discontinuous metal layer on a polymer basecoat, such as a resinous

urethane.” The ’ 138 patent, col. 1:24-27. Like Wade, the ’ 138 patent is directed to

“. . . decorative chrome parts, especially in the automotive industry.” The ’ 138

patent, col. 129-11. It would have been obvious to one of ordinary skill in the art to

use a discontinuous metal layer in accordance with AAPA in Wade’s metallized

composite in order to improve corrosion resistance.

184. In addition, claim 1 is obvious in View of Wade and Eisfeller.

185. Eisfeller discloses a discontinuous metal layer on thermoplastic first

layer. The discontinuous metal layer is used to improve adhesion of the metallized

layer. “This product is particularly useful in the automotive applications as an

automobile exterior trim component to replace heavier and more expensive

conventional chrome—plated metal parts.” Col. 4:60-63.

The present invention is based on the finding that with a thin

vacuum metallized layer if the metal layer as it is being deposited or

coalesced into electrically discrete islands and maintained electrically

non—conductive, the metal layer is corrosion resistant if adequately

topcoated even though the metal is one that is corrosion prone such as
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indium. The metal film is non—conductive as deposited because the

metal nuclei initially deposited from the vapor phase are allowed to

grow in molten phase only to a discrete island stage with the particles

being electrically isolated from one another. The coating is kept quite

thin and there is insufficient metal deposited to bring about a bridging

or coalescence of the metal particles and formation of an electrically

conductive film. . . .

Id. at 4:64—col. 5:10.

186. The metals for the metal film include aluminum and indium. Id. at

Col. 6:23-28.

In general, the coalesced islands forming the indium films of

the present invention are smaller and there is a much greater spacing

between them that can be filled with the resin of the top coating, in

effect encapsulating the islands and binding them to the substrate

surface. The rounded islands are better protected by the resin and the

film over all is far more corrosion resistant, surprisingly so. The metal

film is much more securely adhered to the substrate--a very significant

advantage. The appearance of the globular island product is better——it

is more specular, more reflective.

Id. at Col. 2:52-62.

187. Both Wade and Eisfeller are directed to decorative metalized laminate

trim for automobiles to replace chrome-plated metal parts. Eisfeller discloses that

the use of a discontinuous structure for the metal layer improves corrosion
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resistance and adhesion between the metal layer and the base thermoplastic layer.

Accordingly, persons of ordinary skill in the art would have used Eisfeller’s

discontinuous metal layer as the metal layer in Wade to improve corrosion

resistance and increase adhesion of the metal layer. This would be applying a

known technique (Eisfeller’s discontinuous metallized layer) to a known device

(Wade’s laminate) ready for improvement to yield predictable results.

188. Accordingly, Wade in combination with AAPA or Eisfeller render

obvious “said discontinuous layer including discrete islands of metal in an

adhesive” in claim 1. Wade’s laminate includes an adhesive:

Once polymeric material 20 is metallized in a desired pattern,

an adhesive 30 is printed or coated across metallized polymeric

material 20 in a preferred embodiment of the present invention

illustrated in FIGS. 1-4. Generally, adhesive 30 can be a

thermoplastic or cross-linked (with or without aid of an active or

latent crosslinking agent) polyester, acrylic, polyamid or urethane

adhesive capable of preventing delamination of vehicle part 10 as well

as polyvinylchloride or epoxy, or mixtures of any of the above.

Col. 5:53-63; see also 1.1 and 1.3. Using Eisfeller’s or AAPA discontinuous metal

layer as the metal layer in Wade would produce discrete islands of metal in Wade’s

adhesive layer 30.

189. Wade discloses “a second thermoplastic layer” because it states that

“[t]ypically substrate material 40 comprises a polyolefin, a polyvinyl chloride or an
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acrylonitrile—butadiene—styrene copolymer. Other suitable materials include

polypropylene, thermoplastic elastomers such as thermoplastic olefins or

urethanes, polystyrene, polyurethane, polycarbonate or mixtures of any of the

above in single or multiple layers.” Col. 6:22-28. A layer made of these materials

is a thermoplastic layer. Substrate material 40 corresponds to the second

thermoplastic layer. See FIG. 2.

190. Wade also discloses “said discontinuous layer being between said first

and second thermoplastic layers” because Wade’s metal layer is between two

thermoplastic layers. For example, in FIG. 2, metal layer 26 is between first

thermoplastic layer 20 and second thermoplastic layer 40.

191. Claim 2 would have been obvious in View of Wade in combination

with AAPA or Eisfeller. Claim 2 recites, “. . . said first and second thermoplastic

layers are laminated together.” Wade discloses this limitation because Wade’s first

thermoplastic layer 20 and second thermoplastic layer 40 are laminated through

adhesive layer 30. See l.l, FIG. 2.

192. Claim 3 would have been obvious in View of Wade in combination

with AAPA or Eisfeller or further in view of Dani. Claim 3 recites “. . . at least

one of the thermoplastic layers includes polyethylene terephthalate.” Polyethylene

terephthalate (PET) is one of the most common materials used to make

thermoplastic films.
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193. One example of Wade’s thermoplastic layer is polyester: “In addition,

polymeric material 20 can comprise other polymeric materials such as

polyethyltetrafluoroethylene, acrylic, polyurethane, polycarbonate, polyester,

melamine, urea formaldehyde, polyvinylchloride, silicone, silica or mixtures of any

of the above.” Col. 4:8-12 (emphasis added).

194. Dani discloses a thermoplastic layer made of polyethylene

terephthalate (PET). Dani also relates to decorative metallized composites for

automobiles: “It is particularly concerned with such laminates employed in

protective and decorative trim molding strips applied to doors and side panels of

automobile bodies and to edges of automobile doors.” Col. 1:9-12. Dani discloses

a three-layer laminate similar to Wade’s laminate: “The preferred laminate of the

present invention comprises a clear transparentpolyester resin film having on one

side thereof a thin coating of vacuum deposited aluminum metal and on its

opposite side, a clear weather resistance coating of a polyester resin preferably

containing ultraviolet inhibitor.” Id. at Col. 2:1 l—l7 (emphasis added). In

addition, Dani discloses that the adhesives are used to bond a metallized film to a

second thermoplastic layer. Id. at 2:5-11. Dani also discloses that “[t]he preferred

laminate of the present invention comprises a clear transparent polyester resin film

having on one side thereof a thin coating of vacuum deposited aluminum metal and

on its opposite side, a clear weather resistance coating of a polyester resin
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preferably containing ultraviolet inhibitor.” Col. 2:11-17 (emphasis added). Dani

discloses using polyethylene terephthalate (PET) as the first thermoplastic layer to

be metalized. “A running length of clear transparent biaxially oriented

polyethylene terephthalate film (Melinex 442; I.C.I. Americas) of 23 micron

thickness is passed through a Vacuum metalizing chamber at a rate to deposit

aluminum metal on one surface of the film at a thickness of about 150 angstroms.”

(emphasis added). Example, col. 8:39-44. It would have been obvious to one of

ordinary skill in the art to use PET as taught by Dani as the polyester material of

Wade’s layer 20. This would have been an obvious selection of a known material.

195. Claim 8 would have been obvious in View of Wade in combination

with AAPA or Eisfeller. Claim 8 recites “. . . the first thermoplastic layer includes

acrylonitrile butadiene styrene.” Acrylonitrile butadiene styrene (ABS) is one of

the most common materials used to make thermoplastic films.

196. For example, Eisfeller discloses that an acrylonitrile butadiene styrene

(ABS) layer can be used as the thermoplastic layer for the metal deposition. Col.

6:57-59. It would have been an obvious design choice to one of ordinary skill in

the art to use in Wade Eisfeller’s ABS as the first thermoplastic layer on which to

form the metal layer.

197. Claim 10 would have been obvious in View of Wade in combination

with AAPA or Eisfeller. Claim 10 recites “. . . the first thermoplastic layer
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includes thermoplastic olefin.” Olefin is one of the most common materials used

to make thermoplastic films. For example, Eisfeller discloses using a

thermoplastic olefin layer as a layer for the metallization. Col. 6: 64-68. Eisfeller,

like Wade, use aluminum for the metallization. Both Wade and Eisfeller are

directed to decorative metalized laminate trim for automobiles to replace chrome-

plated metal parts. Both use the same metal for metallization. Accordingly, it

would have been obvious for a person of ordinary skill in the art to use Eisfeller’s

thermoplastic olefin as the first thermoplastic layer in Wade as a known alternate

with an expected result.

198. Claim 16 would have been obvious in view of Wade in combination

with AAPA or Eisfeller. Claim 16 recites “. . . said adhesive includes at least one

component selected from the group consisting of styrene-butadiene copolymers,

ethylvinyl acetates, polyesters, polyamides, acrylic pressure-sensitive adhesives,

silicone pressure-sensitive adhesives, polyurethanes and isocyanate—crosslinked

polymers.” Wade discloses this limitation because Wade states that “[g]enerally,

adhesive 30 can be a thermoplastic or cross—linked (with or without aid of an active

or latent crosslinking agent) polyester, acrylic, polyamid or urethane adhesive

capable of preventing delamination of vehicle part 10 as Well as polyvinylchloride

or epoxy, or mixtures of any of the above.” (emphasis added). Col. 5:59-63.
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Further, I have as explained with respect to Kuwahara, the adhesives recited in

claim 16 were well-known adhesives for thermoplastic laminates in the art.

199. Claim 17 would have been obvious in view of Wade in combination

with AAPA or Eisfeller. Claim 17 recites “. . . the adhesive is a thermally

activated adhesive.” Thermally activated adhesives were well known in this art.

For example, Wade states “adhesive 30 can be cured merely by the application of

pressure, by the application ofheat andpressure.” Col. 6:34-36 (emphasis added).

200. Claim 18 would have been obvious in view of Wade in combination

with AAPA or Eisfeller or further in view of Dani or Igarashi. Claim 18 recites “. .

. the adhesive includes two components.” Adhesives including multiple

components were well known in this art.

201. Dani’s first thermoplastic layer can be PET. Col. 8:39-44. Dani

states that “[t]he metal coated surface of the film is bonded to a vinyl resin film by

the in—situ formed thermosetting adhesive bond comprising the polyurethane

formed by the reaction of the isocyanate with hydroxy groups of the polyester

polyol.” Id. at 2:18-22. “To react with the hydroxyl polyester in the adhesive

coating there is added thereto a mixture of certain organic polyisocyanates and

suitable tertiary amine catalyst.” Id. at 4:65-68. In both Dani and Wade, the

adhesive attaches a metallized thermoplastic layer to a vinyl polymer layer. See

Wade, col. 6:22-24. Further, both Dani and Wade use polyester as the first
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thermoplastic layer. It would have been an obvious design modification to use

Dani’s adhesive in Wade because both Wade and Dani are directed to similar

decorative trim for automobiles and their adhesives are used to attach metallized

polyester layers to Vinyl polymer layers.

202. In addition, Igarashi’s adhesive includes “. . . (A) a polyester polyol,

polyester polyurethane polyol or their mixture, (B) a silane coupling agent, (C) a

vinyl—chloride copolymerization resin, (D) a diene synthetic rubber and (E) an

organic polyisocyanate.” Col. 223-8; see also Table 1. It would have been obvious

to one of ordinary skill in the art to use in Wade Dani’s multi—component adhesive

or Igarashi’s multi—component adhesive as a well-known substitute for Wade’s

adhesive.

203. Claim 19 and 21 would have been obvious in View of Wade in

combination with AAPA or Eisfeller or further in View of Dani or Igarashi. Claim

19 recites “. . . the adhesive includes polyester and isocyanate,” and claim 21

recites “. . . the adhesive includes polyurethane and isocyanate.” Dani and Igarashi

disclose these limitations. See the passages of Dani and Igarashi reproduced above

for claim 18. Further, the multi—component adhesives recited in claims 19 and 21

were well-known in the art.
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204. Claim 25 would have been obvious in View of Wade in combination

with Eisfeller. Claim 25 recites “. . . said metal is indium.” Claim 25 is obvious

over Wade and Eisfeller.

205. Wade’s laminate includes an aluminum layer, as explained above.

Eisfeller discloses that indium produces laminate with better reflectivity: “With

some metals, such as aluminum and silver it is impossible at a practical

temperature, to vacuum deposit sufficient metal to give the desired opacity and

reflectivity and not to deposit so much as secure film electrical conductivity, i.e.

bridging between the metal islands.” Id. at 5:21-25. “The appearance of an indium

layer deposited according to this invention and top coated approximates that of

electroplated chrome.” Id. at 5:35-37.

. . . It is to be noted that all of the metal films except that of indium

became conductive at a light transmission far too high to be useful for

the decorative usage purposes of this invention, i.e. for automobile

bright trim. Also note that the indium film remained nonconductive

and relatively opaque over a range of organic substrate types.

Id. at Example 4, col. 12:49-55. It would have been an obvious design choice to

one of ordinary skill in the art to use Eisfeller’s indium layer in Wade’s laminate in

order to achieve better decorative appearance than the aluminum layer of Wade.

206. Claim 26 would have been obvious in view of Wade in combination

with AAPA or Eisfeller. Claim 26 recites “. . . said metal is selected from the
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group consisting of zinc, tin, gallium, aluminum, cadmium, copper, nickel, cobalt,

iron, stainless steel, gold, platinum, chromium, nichrome, palladium, and

rhodium.” Wade discloses this limitation because Wade’s metal is aluminum, as

explained above. Further, Eisfeller states that “[t]his invention is most usefully

applied to metals and alloys which are not inherently strongly corrosion resistant:

zinc, tin, gallium, aluminum, cadmium, copper, nickel, cobalt or iron as opposed to

stainless steel, gold, platinum, chromium, nichrome, palladium and rhodium.” Col.

6:23-28.

207. Claim 27 would have been obvious in view of Wade in combination

with AAPA or Eisfeller. Claim 27 recites “. . . at least one of said thermoplastic

layers is tinted.” Wade discloses this limitation because it states that “[t]hese

polymers can be clear or tinted. Moreover, multilayer coatings such as

polyvinylchloride with acrylic overlayer, can be employed as polymeric material

20.” Col. 4:12-15 (emphasis added). Further, tinting of a thermoplastic layer was

well known in this art.

208. Claim 28 would have been obvious in view of Wade in combination

with AAPA or Eisfeller. Claim 28 recites “. . . the adhesive layer is tinted.” Claim

18 discloses this limitation because it states that

Advantageously, adhesive 30 is colored or pigmented, to match

or complement either the interior or exterior colors of the car.

Different pigments, such as metallic or pearlescent pigments, can be
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included in adhesive 30 in addition to micronized titanium oxide,

fluorescent pigments or graphite. Additionally, other dye, coloring or

pigment materials can be included to provide the desired color and

appearance to vehicle part 10.” Col. 5:66-6:6 (emphasis added).

Wade’s adhesive layer is tinted by being “. . . colored or pigmented, to match or

complement either the interior or exterior colors of the car.” Id.

209. Claim 29 would have been obvious in View of Wade in combination

with AAPA or Eisfeller. Claim 29 recites “. . . at least one of said thermoplastic

layers is tinted with a dye.” Tinting a thermoplastic layer using a dye was Well

known in this art. For example, Wade states that “[t]hese polymers can be clear or

tinted.” Col. 4:12-13 (emphasis added). “Additionally, other dye, coloring or

pigment materials can be included to provide the desired color and appearance to

vehicle part 10.” Col.6:4-6 (emphasis added).

210. Claim 30 would have been obvious in View of Wade in combination

with AAPA or Eisfeller. Claim 30 recites “. . . either of said first or second

thermoplastic layers includes carbon black.” Wade discloses this limitation

because it states:

Advantageously, adhesive 30 is colored or pigmented, to match

or complement either the interior or exterior colors of the car.

Different pigments, such as metallic or pearlescent pigments, can be

included in adhesive 30 in addition to micronized titanium oxide,

fluorescent pigments or graphite. Additionally, other dye, coloring or
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pigment materials can be included to provide the desired color and

appearance to vehicle part 10.

C01. 5:66—6:6 (emphasis added). Wade discloses tinting a thermoplastic layer with

graphite, which means carbon black in this context, as explained in the Kuwahara

section. Wade’s thermoplastic layers are tinted. It would have been obvious to use

graphite to tint Wade’s thermoplastic layer given that the adhesive in Wade is

tinted with graphite.

211. Claim 31 would have been obvious in view of Wade in combination

with AAPA or Eisfeller. Claim 31 recites “. . . the first and second thermoplastic

layers predominantly include different thermoplastic polymer components.” Wade

discloses this limitation because Wade’s first and second thermoplastic layers are

made of different materials: “[P]olymeric material 20 can comprise other

polymeric materials such as polyethyltetrafluoroethylene, acrylic, polyurethane,

polycarbonate, polyester, melamine, urea formaldehyde, polyvinylchloride,

silicone, silica or mixtures of any of the above.” Col. 4:8-12. “Typically substrate

material 40 comprises a polyolefin, a polyvinyl chloride or an acrylonitrile—

butadiene-styrene copolymer. Other suitable materials include polypropylene,

thermoplastic elastomers such as thermoplastic olefins or urethanes, polystyrene,

polyurethane, polycarbonate or mixtures of any of the above in single or multiple
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layers.” Col. 6:22-28. See also FIGS. 1 and 2. Thus, Wade’s first and second

thermoplastic layers are made of different materials.

212. Claim 32 would have been obvious in View of Wade in combination

with AAPA or Eisfeller. Claim 32 recites “. . . said metal islands preferentially

adhere to one of the two thermoplastic layers.” As explained with respect to claim

31, Wade’s first and second thermoplastic layers are made of different material. I

have already explained that all materials have a different affinity to each other in

part due to their different surface tensions, in the Kuwahara section. Accordingly,

Wade discloses this limitation.

213. Claim 33 would have been obvious in View of Wade in combination

with AAPA or Eisfeller. Claim 33 recites “. . . said composite is supported by a

substrate.” Wade discloses this limitation because it states:

. . . Once formed into the final shape of part 10, part 10 can be used as

is or a backing material 50 such as a polyvinyl chloride, a polyolefin,

an acrylonitrile—butadiene—styrene copolymer or a urethane can be

molded into the rear of part 10 to provide support, as shown in FIGS.

5 and 6. This molding can be through injection or other types of

molding, casting, or the use of a foaming material as would be

familiar to the artisan.

Col. 6:56-63 (emphasis added). Wade’s backing material that supports vehicle

trim part 10 corresponds to the substrate of claim 33.
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214. Claim 35 would have been obvious in view of Parker in combination

with Eisfeller or AAPA or further in view of Moran. Claim 35 recites “. . . said

composite is embossed.” The passage of the ’ 138 patent, reproduced above, states

that embossing is a conventional choice for thermoplastic laminates. Embossing

was well known in the art. Moran is directed to decorative trim for automobiles

similar to those in Wade. Col. 1:11-14. Moran discloses embossing at 1:21-31, as

I explained in the Kuwahara section. It would have been an obvious design choice

to use Moran’s embossing in Wade.

215. Claim 36 would have been obvious in view of Parker in combination

with Eisfeller or AAPA. Claim 36 recites “. . . said composite is molded.” Wade

discloses this limitation because Wade’s thermoplastic laminate is molded, as

explained above. See claim 33.

X. CLAIM CHARTS

216. I have reviewed the claim charts in the petition to be filed with my

declaration and agree with all the statements about the factual findings and

arguments based on the findings. It is my opinion that the claims of the ’ 138

patent are anticipated or rendered obvious as set forth in these charts and as

additionally addressed above in this declaration.
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XI. CONCLUSION

217. This declaration is based on my present assessment of materials and

information currently available to me. My investigation and assessment may

continue, which may include reviewing documents and other information that may

yet to be made available to me. Accordingly, I expressly reserve the right to

continue my study in connection with this case and to expand or modify my

opinions and conclusions as my study continues.

218. I declare under penalty of perjury under the laws of the United States

that the foregoifig is true and correct.
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Appendix List for Declaration of Robert Iezzi, Ph.D. (Exhibit 1017 1

In Inter Partes Review of U.S. Patent No. 6,455,138

Appendix Description

Curriculum Vitae of Robert Iezzi, Ph.D.

Du Pont Tedlar polyvinyl fluoride film, Adhesive and Lamination

Gaidefor TedlarPVF Film (1995)

Rubin, I.I., Handbook ofPlastic Materials and Technology, Chapter

II 7 - Adhesion and Solvent Bonding (John Wiley & Sons 1990)

Perfetti, B., Federation Series On Coatings Technology, Metal

Surface Characteristics Affecting Organic Coatings 8 and 15

(Federation of Societies for Coatings Technology 1994)

Fontana, M.G., Corrosion Engineering 236 and 239 (McGraW-Hill,

Inc. 3d ed. 1986)

Timm, J. A., General Chemistry 407 (McGraW-Hill, Inc. 3d ed.l956)

The American Heritage Dictionary 96 (2d ed. 1985)

Wicks, Z.W. et al., Organic Coatings Science & Technology 427 and

490 (Wiley Interscience 3d ed. 2007)

Kroschwitz, J., Concise Encyclopedia ofPolymer Science and I

Engineering 104 (Wiley Interscience 1998)
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Baghdachi, J.A., Federation Series On Coating Technology, J

Adhesion Aspects ofPolymeric Coatings 13 (Federation of Societies

for Coating Technology 1996)

Van Iseghem, L.C., Coating Plastics — Some Important Concepts

from a Formulators Perspective, Trends in Plastics Coatings,

http://www.Vtcoatings.com/plastics.htm

Downloaded January 17, 2013

NatureWorks LLC Product Literature NWF S0l7—020l l 1, Ingeo

Film Surface Treatment, http://www.natureworksllc.com

Downloaded January 17, 2013

Scheirs, J., Modern Fluoropolymers 165 (John Wiley & Sons 1997)

Determining Critical Surface Tension ofSolid Substrates,

SpecialChem, January 24, 2007,

http://www.specialchem4adhesiVes.com/home/editorial.aspx?id=1785

Downloaded January 30, 2013

104
Va_386108 Wavelock Exhibit 1017 Page 104



 

��������	�
�������	�	�
��������	
�
���
���
����������������������
�������� 
!�"�!#�

���"
�$����%��
�$�!����!%�"�!#�
��

�
�

�����������������������
�

���!#&�����'�����%!�!(���������
%�!����
%'�%(���!'�!)�
����*�#�%���%����#��
��+���
���
%'�
,�*��!&#�%�"��-��%(���
�
���%���'��%���&!'����'�*��!&#�%�"��,�*��&!)��
.��������!�(��������
��!%�!)�
����$�!%�'���
��*������%%!*
��!%��
%'�&!/����#
%
(�#�%���	����"���!�������%$'�&���	%!���'(��!)�����
����%�����
�!%(�������0�����%��.���%����
��#�%"���
�����
��0&�������%1�

• )��!!&!��#���

• !(
%��2�%!(
%����!
��%(���

• �!!��!%�

• &!��#���3�%
%!�!#&!������

• �0&������%���� � �
� �

�

• #
���
��2&!��#������%���

• (�%�
�����#�����

• �����!���#������

• &�
��������

• &���
�#�%���

,�#!%��
��'�
.�������!�.���'�
��!����*����
#�!)���(����#!��*
��'�����%��
��&��!%%����!�
����*��
!(
%��
��!%
�������%��
���
%'�.���%�����%���(!
��"������%��
����
'
&�
.�������)$��
��%(���%%!*
��*��&!)����!%
��
������0�����%���!##�%��
��!%���%��&��!%
���
%'�!(
%��
��!%
��
.�������"���
�

������������������������
�

�
��
� !��!��"
!���-!#������45�6&
�$��#�7� � � � � ������$�����%��
�
#���������$���� �����%�"�������%����
+��&!%��.���)!�%���&!'����'�*��!&#�%��!)�%!*���&!��#���
%'��!
��%(��.
��'�!%�%
%!$#
���
��"�
�

�
��
�"� &�
 �'��!'("
!��)�
� 	����������������� � � �����8�����%��
�
9!�%'��
%'��:;�!)�#��!�%��!%�����%(�.���%�����&���
����%(��%��!!��!%���!
��%(���&!��#����
%'�
%
%!�!#&!�����"�
�

������"�"��(�
#���
"*�+�,���"�#�''�*� �-�(��<
�*�%�����������������8������
�
��
���(
'�
�����*����%(�%���%(��!������%��%%!*
��!%����
��*�����
%'�&!/����#
%
(�#�%���
�!%(�
�����
%�<����!�����%�4�������%����=�%�����
%'�:%��&�%�����&"���
�
�
��.�-�� &�-
 �'�������� &� ��"����>�%(�!)������
������� � ����������$�����
� ��������
-���%������������$$���/������������6����$����7�
+��&!%��.���)!�����#
%
(�#�%��!)�����%���&!'����'�*��!&#�%��!)�%!*���
''���*���)!�&�
������&!'�����
6�"�"���#&
���#!'�)�����&!�����
�'������"�)!������%�*
�!���&!��#��������
��&!���
.!%
����&!���������
%'�
�=�7"���
� � � � � � � � � � � � � � � � � � �  ! � " � � � &



 

• <
%
(�'�
�(!�&�!)����%'�*�'�
�����%���'�%(������#�����!����#��
��:%(�%���%(���,?�"�

• �!%���*�'�
%'���'�����'�*��!&#�%��!)�
��!#&
��.������)!��!!'$�=���!#&!�����"���!$�%*�%�!�!%�
�
�
��%���&&���
��!%�)���'��%����@"�

• A�'�����'�*��!&#�%��!)����
���%(��B�:$�@���
�%���<�-��#&
���#!'�)����!##���
����'��%����@"��
�
��%���&&���
��!%�)���'��%����@"���

• A�'�����'�*��!&#�%��!)�,�
���%(��B������
�%!*���
�������#&
���#!'�)����!##���
����'��%����@"��
�
��%���&&���
��!%�)���'��%����@"����

• A�'������))!���!��#&!*��<�-�.�!�	�%("��������!	��
*�'�C��#����!%�&����
�!)�.���%���"�

• A�'�����'�*��!&#�%��!)����
���%(��B�:$������������
���!##���
����'��%����@"���
�
�
-���%��� �����%�����������"������������������6�����8�����7�
+��&!%��.���)!�����%���&!'����'�*��!&#�%��
%'�����%��
����*����!)�&!��
#�'��
%'�)��!!&!��#��
�!
��%(�"���
�

• <
%
(�'�
�(!�&�!)�����%'�*�'�
�����%���'�%(���*�%����#�����!����#��
��:%(�%���%(���,?�"��

• A�'�����'�*��!&#�%��!)��D�
���B�6�������<!'�)��'�9��!!&!��#�7��������������%�����!##���
�"�

• A�'�����'�*��!&#�%��!)���#(��%B���
�%!%$�!0���&�#��)!�&!��
#�'��&!�'���!
��%(�"�

• A�'���������%��
��
���*�����!�D�
��)����������!)�&!��
#�'��&!�'���!
��%(��)!�'����
����.
�	���"�

• ����!�'�
���
&����%�����.!!	���������	
�����	������&�.�����'���*�
������%��
��&
&����%���&����'�
/!�%
����
%'�&���%��'�%�#�!���&
&���
��*
�!�������%��
���!%)��%����6����
��
���'������!)�
&�.���
��!%�7"�

�
0�"1�'�0!��"!�
��������� &� ��"�����*!�������� � �������������������������8������
��������&��$�
,�����'�����%���&!'����3�&!�����'�*��!&#�%���
%'�����%��
����*����!)����
%��
%'�&���
�#�%��
���#��
���)!�#��
���
%'�&�
�����"��<
%
(�'��@��%'�*�'�
��"�
�
 �-�0�''��!(�� !-���*��
#'�%��45��� � � � � ����������@�8������
������������2�%��%�"�������%��
<
%
(�'�
���
))�!)���"��+��&!%��.���)!�����'�*��!&#�%��!)�%���#��
��3�&�
�����)!!'�&
�	
(����!(
%���
�!
��%(��)!�#��
���!%�
�%��������%��
����*�����
%'��!%�
�%���&���)��
��!%�"���''���!%
��E'!���'���%�F�
��&!%��.������)!���*�%�#
%�)
����%(�&�
%����������&!'���'�@�.����!%��
%��&����
"���
�
0�"&'�&�-��"��'� !��!��"
!����������#����� � � � ���������G��$����@�
�����/����� �����%�����������
<
%
(�'�����%�������%�%���&!'����3�&!�����'�*��!&#�%���
%'�����!#��
&&���
��!%��!)��%!(
%���
%'�
!(
%����!
��%(��!%������"�
�
���(0'
 ��"��'� !��!��"
!�����*��
%'��;H�� � � � ����������@�$���G��
�����������%������ �����%��
4���&!'����'�*��!&#�%��!)�#��
���!
��%(��!%������"�
�

"�$��������
�

• ��	��	�-�����������������3�A���(��I%�*���������������#������
�

• -	��	���������3�>�%��-�
���I%�*�������>�%���;H��
�

• ��/���-	0	�	���������3�>�%��-�
���I%�*�������>�%���;H��
�

• 0	�	� ����������%�������%�3���'�%��I%�*������������������� � � � � � � � � � � � � � � � � �  ! � " � � � '



 

�
�
�

�

�4��$��
�

• ����������������
���������������	��%%�
��:'��
��!%
����
'�8�.����&
&�"�

• �������	������������������������������������+!#
%!))���
'�8�.����&
&��&�.�����'��%�������������
���	��

• ��!��%��!�&
����&
����%��������
�����	�������� �������
���=�����%(�-���%������!(
#"�

• �������	����	�������������������������%��
��-����!%�����)��
���!)��&&���
��!%"�
�
�

�������������
�

• �#���
%����#��
��-!������

• �#���
%��!
��%(�����!��
��!%�

• 9�'�
��'�-!��������!)��!
��%(������%!�!(��

• 4
��!%
���!����!
��%(����!��
��!%�8��!
'�!)�,����!��6&
��7�

• �#���
%�-!������)!�<
���
���6&
��7�

• ,��
�
��=
�����=!��%�����!)��#���
�8��!
'�!)�,����!��6&
��7�

 
 
 

��������
�
�
��%���&&���
��!%�J��2��G�G���E-��)�H�
��%(��!��#��4
%!�!#&!������!
��%(��)!�����!%�-�)
����<
'��
!)��!!'F�8�)���'���(�������������
�;2���G2�@�������$��
��%��&�%'�%(�$��!#&
��.�������)!��=�$�!!'��!#&!������
I"-"��
�"�J��@@������$�<���!'�
%'�=
�*���&&

����)!�<����%(�9�!��!)�A�D��'�<��
��
I"-"��
�"�J���G����G�$�:����!&�
��'��!'����
%'�<���!'�
I"-"��
�"�J@�@�������$�,�
��9��'��
�%��,��
�	�)��
��!%��!(
#�
I"-"��
�"�J@���������$<���!'��)!�,��
�	�)��%(��
�%��-&
���!!����
���
I"-"��
�"�J@��@������$�+�
���*��-��
%���!#&!����!%�
%'��!�����)!�:%�
%��'�,
�%
(��!)�+���'�
������
� �����������������������D��!���+�%���!%�����:0��%
��-�)
����!)���
������
���
I"-"�
�"�J@�G�������8��!#&!����!%��
%'�<���!'��)!�,��
�	�)��%(��
�%��-&
���!!����
���
-�*�
��)!��(%�&
��%���
��!�(
%��'�!%�������I"-"�&
��%��"�
�
�

���������������$���������������
�

�!!��!%�<���
%��#��!)��
�%��'�<��
���&���%��'�
�������-���-�#&!���#��-�&��#.����������"�
�
�!!��!%$+�����
%��4
%!�!#&!������!
��%(�)!�<��
��-���������������!�������������
��������-�&��#.��
������&&"����8���"�
�
:%�
%��%(�����:%�(��:))����%���!)��!%'�%�����&���%��'�
�����������4
*��;&&!��%����9!�#��5�%�����
����"��
�
H�(����)!#
%���9��!!��
��!#����&���%��'�
�����������4
*��;&&!��%����9!�#��5�%��@������"��
�
4!*���4
%!�!#&!�����-��)$H�
��%(��!
��%(���&���%��'�
�����������4
*��;&&!��%����9!�#��5�%���������"�
� � � � � � � � � � � � � � � � � � �  ! � " � � �  



 

4!*���4
%!�!#&!�����-��)$H�
��%(��!
��%(��8���-����#���&&!
����&���%��'�
������<��!&!���
%�4���
K!	�������!
��%(�-!������-�#&!���#��<
�����������"�
�
�!!��!%�+�����
%��4
%!�!#&!������!
��%(�)!�<
�%��-���������&���%��'�
������-!������!)�4
*
��3�
<
�%��:%(�%�����%%�
���!%)��%����4!*�#.����������"�
�
9!��!�����!%�
%'�+�&
����
����
���"������!����
����
�����������4!*2,���������&&"���$��"�
�
�!!��!%�<���
%��#��!)��
�%��'�<��
���&���%��'�
������,!,��!!��!%�������!%)��%�����
��(�������������
%'�&�.�����'��%������!%)��%����!���'�%(�"���
�
4!*���-��)$H�
��%(�4
%!�!#&!������!
��%(���&���%��'�
������,!,��!!��!%�������!%)��%�����
��(�������������
%'�&�.�����'��%������!%)��%����!���'�%(�"���
�
4!*���-��)$H�
��%(�4
%!�!#&!������!
��%(���&���%��'�
��-#
���!
��%(��������!%)��%����9�.�
���@��
����"�
�
4!*���-��)$H�
��%(�4
%!�!#&!������!
��%(��)!��!!'�-�.��
�����&���%��'�
�������!!'��!
��%(��
%'�
-�.��
�����!%)��%����-�&��#.����������"�
�
�!!��!%�+�����
%��4
%!�!#&!������!
��%(���&���%��'�
������4
*��;&&!��%����9!�#��5�%���������"�

�
����
���%����!)��!
��%(���
��'�!%��!��*�%���'�%��9��!�'�������������������������
��������;��"�������&&"���$��"�
�
+���%���'*
%�����%��!!'�8��!��#���!#&!�������������#���$%%&��5
%�
������"��
�
9�%'
#�%�
���!)��!!��!%�
%'�������&&���
��!%��!��!��$�!
��'�<��
����������	����	����������������������
����%��
��<
%�
�������"�
�
������$9��!!&!��#��<�0����� 
%'������I��� �%��!
��%(������������ ���'�����������������,���#.��������&&�
@@$��L�&���%��'�
�������������%%�
��4!����#���
%�+���
����!%)��%���!%�����-���%���
%'�����%!�!(��!)�
;(
%����!
��%(���H���!%�H�
'��-���4!*�#.���������L�&���%��'�
��9��!!&!��#��������-
*
%%
���M���
;��!.�� ���� ����L� &���%��'� 
�� ���� �@��� �%%�
�� �%��%
��!%
�� �!%)��%��� !%� ;(
%��� �!
��%(��� ����%���
M������5�����������"�
�
�!!��!%� !)� �
�%��'� ���#�%�#�� &���%��'� 
�� ���� ���#�%�#� :0��'��� �!�%���� <
%
(�#�%�� <����%(��
-�&��#.�������
�
��
��%(��!
��%(��)!�����������'�%(�������������������������
��������5����������&&"���$��"�
�
I&'
��� !%�9��!!&!��#���!
��%(�����%!�!(��� &
%��� '�������!%� 
�� ����4
��!%
���!����!
�������!��
��!%�
�%%�
�� <����%(�� �&��� ����"� ��.�����'� �%� 4���� <����%(� �!���'�%(��� &&"� ��$@�L� 
%'� �%� ���	� (��	���
4!*�#.�2,���#.��������&&"���$��"�
�
4!*��� =9�2H9�� �!&!��#��� )!� :0���!� �!
��%(��� &���%��'� 
�� ���� :�!&�
%� �!��� �!
���� ���!��
��!%�
����%��
��<����%(��4!*�#.�����G��
%'�&�.�����'��%��!%)��%����!���'�%(�"�
�
9��!!&!��#���!
��%(��)!����������
���&&���
��!%�����
&���&�.�����'��%�.!!	���������	
�����	������5!�%�
����������G��&&"��G�$���"�
�
�=,9��!
��%(��)!����#�%�#��&���%��'�
�����#�������G��<
�����G"�
�
�!!��!%�!)��
�%��'�<��
������'�%(���&���%��'�
��<��
��!%��;��!.������"�
� � � � � � � � � � � � � � � � � � �  ! � " � � � )

Novel Nanocomposite Self—Healing Coatings — A Systems Approach, presented at the Metropolitan New

York City Coating Society Symposium, March 22, 2012.

Corrosion Resistant Nanocomposite Coating for Marine Structures, presented at the Society of Naval &

Marine Engineers Annual Conference, November 18, 2011.

For Protection and Repair, Fm‘/rzlmre Deyggn 2’;"Mamy‘m'lzzrz’;1<gA;z’a, Nov/Dec 2011, pp. 16-19.

Corrosion Mechanisms of Painted Metal, presented at the DoD Corrosion 2011 Conference,

August 1, 2011, and published in the Conference Proceedings.

Novel Self—Healing Nanocomposite Coatings, presented at the DoD Corrosion 2011 Conference,

August 2, 2011, and published in the Conference Proceedings.

Novel Self—Healing Nanocomposite Coatings, presented at Smart Coatings 2011 Conference, February 25,
201 1.

Novel Self—Healing Nanocomposite Coatings for \Wood Substrates, presented at the \Vood Coatings and

Substrates Conference, September 10, 2010.

Corrosion Resistant Nanocomposite Coatings, presented at the Navy Opportunity Forum,]une 8, 2010.

Crystallinity of Coatings Based on Polyvinylidene Fluoride, Paint and Coalmgy Imimlriey, Oct. 2008, pp. 62-68.

Recent Advances in \Wood — Polymer Composites,AddzZz’z'e; 2006,]anuary 2006.

Fundamentals of Corrosion and Their Application to Coil—Coated Metal, Nalzbml C02] C0alz71<g5A;;0Lz’alz’m
Technical Manual, 2002.

Acrylic—Fluoropolymer Mixtures and Their Use in Coatings, Pmgrm M O;gami' Coalmgy, December 2000, pp

55-61 ; presented at the 6th Biennial North American Research Conference on the Science and Technology of

Organic Coatings, Hilton Head, SC, November 8, 2000; presented at Fluoropolymer 2000, Savannah, GA,

October 16, 2000; presented at the 25111 Annual International Conference on Organic Coatings, Athens,

Greece, July 6, 1999.

Corrosion of Painted Aluminum, presented at the Aluminum Extruders Council Management Meeting,

September 1998

Creating Coatings for Better Buildings, Paint and Coalzfigy Imimlriey, July 1998, pp. 48-60.

Update on Fluoropolymer Coating Technology, panel discussion at the National Coil Coaters Association

Annual Meeting, April 1998. Published in NCCA Meeting Proceedings, pp. 49-58; and in C02’! World,

November/December 1998, pp. 22-28.

Novel VF;/HFP Copolymers for Exterior Coatings, presented at the European Coil Coaters Association

Technical Meeting, November 1997, and published in Conference Proceedings.

Fluoropolymer Coatings for Architectural Applications, chapter published in book Modem F[u0mp0_/3/mam, John

\Wiley, 1997, pp. 271-299.

PVDF Coatings for Aluminum, presented at Alumitech 97, May 1997.

Corrosion of Painted Metal Buildings, presented at Metalcon, October 1996.
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Corrosion of Coil Coated Metal, presented at the National Coil Coaters Association Fall Meeting, and

published in NCCA Conference Proceedings, October 1996.

No Rinse Chromium Pretreatment for Aerospace Applications, presented at the 7111 Annual Aerospace

Hazardous Material Conference, October 1992, and Aeromet Conference,]une 1993.

No Rinse Chromium Pretreatment for Aluminum Extrusions, presented at SME Finishing ‘91 Conference,

September 1991.

Packaging Strategy — Two Piece Can Making, presented at the National Metal Decorators Association Annual

Meeting, October 1988.

Campbell Soup’s Two Piece DRD Metal Can Technology, two—hour lecture presented at Michigan State

University Graduate School Course — Advanced Packaging Materials, May 1986, June 1987 and May 1988.

Campbell Soup Company and Coil Coating — Partners for the Future, presented at the NCCA Annual

Meeting, April 1987.

How Campbell Tests CPET Trays, Pm‘/éa<gz’;¢<g, April 1987, pp. 102-103.

Innovative Plastic Technologies and Their Application to Food Packaging, presented at the ACS Annual

Meeting, April 1987.

New Packaging Technologies, Meal Pmve;;z’;¢<g, April 1987, pp. 38-42

Plastic Packaging Thrusts at Campbell Soup, presented at the Packaging Institute International Annual

Meeting, September 1986 (paper won PII Annual Education Award), and the 5111 International Conference on

Packaging, Bristol, England, October 1986.

Critical Process Parameters Affecting Zincrometal Performance, SAE Paper 840209, presented at the 1984

SAE International Congress, and the 1984 ACS Annual Meeting.

The New Prepainted Galvalume Sheet, Proceedings of NCCA Fall Meeting, pp. 2-9, presented September

1983; also published in Mela[Bm’/dz71<g Rmézz/, May 1984.

Prepainted Galvalume — U.S. Perspective, Steel Time; Ixrlemalzbm/, September 1981, pp. 130-137, presented at

the European Coil Coaters Association Annual Meeting, Stockholm, Sweden, April 1981.

Surface Characteristics of Cold-Rolled Steel as they Affect Paint Performance, C0Wmz’0n,]anuary 1981, pp. 28-

38 (paper won Romanoff Award).

Theoretical and Practical Considerations of Sheet Steel Surface Cleanliness, SAE Paper 800149, February
1980.

Galvalume in Metal Buildings, Proceedings of the NCCA Fall Meeting, pp. 28-36, presented October 1979.

Industrial Applications of Surface Chemistry, presented at the University of Montevallo, March 1979.

Surface Characteristics Controlling Paint Adhesion on Cold-Rolled Steel, presented at:

ASM Annual Meeting, November 1978

Society Manufacturing Engineers, October 1978

Gordon Research Conference on Corrosion, July 1978
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How Ford’s \Vork Relates to the Coil Coating Industry, Proceedings of the NCCA Annual Meeting, pp. 18-

25, presented May 1978.

Lower Antimony Contents Improve Terne Coatings, iM;z2,‘erz2zZr Pm}/‘ev2,‘z’0/1 and Peifor/mme, 1978, Vol. 12, pp. 43-
46.
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Product Information 
 

Tedlar“
polyvinyl .flu.or.ide film

Adhesive and Lamination Guide

for Tedlar PVF Film

General

This guide is intended to assist the manufacttirer in

the selection of adhesives for laminating Tadlaril’

polyvinyl fluoride (PVF) film to a variety of

substrates. Lamination and quality control guide-
lines also included for laminating Tedlzrrli IPVIF
film to:

Aluminum.

Cellulosic substrates
Galvanized steel

Vinyl. fabric
Thennopilastie sheet

Vinyl wall covering

Guidelines are also given for thermoforming
Ted1ar°"“PVF film and installation in solar l:0llCC-
tors.

This information is believed to be the best currently
available and is offered for what help it might be in
your own experimentation and evaluations. This

information will. be revised as additional. experience
and i.nf.‘onnation are developed.

Film and Adhesive Storage
.Ted!ar""' must be used within one year ofreceipt
by the laminator. Protect these materials from

temperature and lmmidity extremes. The film

should be kept in cool, dry storage in a ltraft
wrapper. If adhesives are exposed to temperatures
below 4°C‘ ('40°F), they must be brought to room

temperature, 22°C —(70°F), and thoroughly mixed as

separate units. Additional mixing is required when
blending the compounds.

Adhesives, thinned to a desired viscosity with
toluene, can be applied to the film using a ‘variety of
coating methods. The coated ‘Film is normally
passed through an oven where the solvent is

evaporated to obtain a nonblocking adhesive
coating. Thorough drying is essential as residual

solvent may cause blocking in the roll. Drying
temperatures of ’77-l 043°C (l 7()-»220°.l?') coordi~

mated with proper film web speed and tension are
presently being used with success. Excessive

machine direction (MID) film stretching and trans-
verse direction (TD) film shrinkage can result from
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improperly controlled oven temperature and film
web tension. Adhesive coated film should be used

within six months of the coating date.

Flexible Product Adhesives

Over the last 25 years "DuPont has developed a

family of adhesives used for laminating Tediarl’

PVF film to a wide range ofsubstratcs. ‘These

adhesives are characterized by excellent resistance
to moisture and UV radiation.

 

DuPont tlexibl.e product adhesives a .e versatile

acrylic adhesives developed specific‘ lly for him»

nating Ted1ar°*‘PVFfilm to a variety ofsubstrates.
With these adhesives, hlgh~quality, l ngdastlng
bonds can be achieved to meet dema ding quality
control specifications of manu.faetur rs.

Acrylic adhesive 68040 is thermoplastic, but can be

cured with epoxy resin to give thermoset properties.
it has been used to bond Ted1ar"‘* PVF film to vinyl,
aluminum foil, l~l'omex*“‘ aramid fiber, nylon, paper,
and wood products. As an extrusion prirner, 68040

has been applied to polypropylenes, aluminum foil,

and IPVDC—coated films~~~~~--followed by extrusion of

polyolefins, such S'LIrly'n"“ ionomer resin, EVA

polyethylene, and polyethylene.

Resin solution 68065 and acrylic adhesive 68070
have been used to bond Tedlari PVF film to

aluminum and galvanized steel in various gaiuges.
68065 is a dispersion of corrosion—in.hibiting
pigment and epoxide polymer in mine e. It is

forrnulated to be used in conjunction ith 68070 at
a ratio of one gallon of 68065 to tlftee . gallons of

68070. 68065 is soft settling and the diversion
must be shaken just prior to use.

Acrylic adhesive 68080 is a liquid thatican be
preapplied to Ted1c1:"‘5'PVF film to faci.li.tatc lamina~
tion ofproducts for interiors, such as vinyl wall
coverings, and for exteriors, such as artihiteetural
siding, awnings, flexible sign faces, an fabric
structures.
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Adhesive Characteristics

DuPont flexible product adhesives have varying
degrees of activation temperature, amine reactivity,
and hardness. Key characteristics of these adhesives
are shown below:
 

 

 

 

 

 

68980 88940 68070

Polymethyi Methane/late Methacrylate
Composition methacrylate ccpoiymer copoiymar

Increasing hardness < ~--~-—~—-~~~-~--—--«—~«-~«~~---—-~--~---~~--~-~~- ««

Increasing amine »» ---------------------------------------------- -- >
reactivity

Increasing activation < ----------------------------------------------- <<<<
temperature

Lamination I77—2l34°C I4B—204°C 'l35—-2t)4°E
temperature l3SG—4l3G°Fl i3lI0—400°Fl l275—¢l0D°Fl

Soivent composition

68080 68049 68070

Toluene. % 45 11 70

Isopropanol, % 55 67 30

Xylene, % -- 22 —-—~

Product Advantages

These flexible product adhesives have superior
durability that resists light and moisture degrada-
tion and discoloration. DuPont has accumulated

extensive data in accelerated weatheromcter testing
and outdoor Florida exposttre. In some applications
the bond is warranted for 25 years. These adhesives

are used in a wide variety of substrates and broad
range of conditions.

Product Limitations

These flexible solvent based adhesives have a

one year sheif life.

68070 has been observed to interact with some

components in a flamoretardant vinyl causing
yellowing.

6807(}f6SO65 mixtures only have an 8-hour pot‘ life.

68080 is incompatible with 68040 and 68070. Very
small amounts (£68040 in 68070 drastically impair
adhesion.

Ketone solvents should be avoided in diluting the
adhesives as yellow discoloration will result.

Caution: in most cases DuPont does not warrant

the “la:ni.nation.” DuPont warrants the "film and

adhesive separately as advertised in our technical

bulletins. The performance of the “system" is the
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sole responsibility of the applicator. DuPont will
provide consuitatio-n and our best information in

assisting the customer to achieve satisfactory
lamination.

Other Additives

68065“--«Corrosion inhibiting, cure-promoting
epoxidc additive in toiucne.

680ll.w»Curc~pron1oting epoxidc additive in carbon

black. Dispersion of Sheii Epon 828 and carbon

black in toluene. This product is custom znanu~

factored and available directly from CIT)! ‘Disper-
sions, Inc.

Phenolic accelerator (Dimetliyl aminoethyl phenol,
formeriy DuPont 68060). Available as CiMIP~l(}
from Rohm & Haas.

Safety Precautions

These products are FLAMMIABLE AND CON»

”FAi‘N HARMIFUL VAi.’O‘R.S. Keep away from
heat, sparks, and open flame. Use only with ad-

equate ventiiation. Avoid breathing vapor or spray

mist. Avoid Contact with eyes and skin. Keep
container closed when not in use.

illn case ofskin contact, ‘flush with plenty ofwater:

for eyes, immediately flush with plenty of water for
3 5 minutes and get medical attention.

In case of fire, use water spray, foam, dry chemical,

or C02. in case of spill. absorb and dispose of in
accordance with iocal. regulations,

Laminate Adhesive Selection

Guide

Celiulosic Substrate 68070/{3MP—'l{)x’Epoxy

Metals 68070/68065

’{'1hermopla.stics

Polycarbonate 68040, 68080

Polystyrene 68040
PMMA 68040

ABS 68080

PVC Film 68070ZEpoxy, 68080

Vinyl Siding 68080

Vinyl Wall. Covering 68080

Floxibie Adhesive Application

Heat the adhesive to room temperature and mix

according to instructions. “Dilute with toiuene to

desired viscosity. Apply adhesive using spray gun,
brush, dipping, extrusion, rollers, doctor blade/wire
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Adhesives Useful with Tedlafi PVF Film 

 Type Manufacturer Application Advantage Limitation

Modified 68080, 68070, General use Durability Solvent
acrylic 68040 (DuPont) experience based

Polyesterl 46960!RC~803 (Whitaker) Polyester films
isocyanate 66065/RC-803 {Whitaker}

Epoxy Most ‘l~ and 2~part epoxies General use Room temperature

Urethane Most 1- and 2-part urethane General use Room temperature

Silicone RTV Most 1~ and 2-pan silicones Solar, Room temperature Expensive
laminate seams UV stable

Phenolic Most phenolic adhesives Aircraft
and embossing resins

Rubber Many robber adhesives Gasketing
Nitrile—-»1 O99 (ISM)
Neoprene-1300, 1357 (ISM)

Acrylic Solvent: Gelva 1159, 1753 Solar Room temperature
pressure (Monsanto)
sensitive Latex: Hycar 2800x~205, ‘I46

{Goodrich}

Silicone Siigrip SR~6573, 65174 (C-3E} Solar
pressure 280.6. (Dow Corning)
sensitive 

Note: Adhesives, especially non-DuPont, must be tested for the specific application. Some epoxies may not 13 nd wall to the

Tedlaf‘ PVF film. Trial lamlnations should he made to test adhesive suitability. The harder polyester adhesives do not
bond well to Tedlar“ PVF film. lsocvanate curing agents generally enhance adhesion. Some phenolic materials or
curing agents may cause staining of the Tediar” PVF film. Silgrip SFl~6573 gives a credible bond with untreated Tedlar‘
¥’VF film.

wound rod, reverse roller cooler, roller comer or

gravuro coating. Larnination can proceed as soon as

the adhesive is dry.

Tolueno andior methyl ethyl kolone (for cleanup

only) may be used to clean up equipment.

Laminating Tedlara PVF Film to
Aluminum

Lamination is accomplished by cleaning the metal,

depositing a. controlled conversion coating on the

metal, cooling the metal will} a solVont—basod

adhesive, evaporating the solvent, heating the metal
to l95-205°C (383-40l°F) to activate the adhesive,

combining with .Ted!ar*> 9V? film in nip rolls and
qutmching the laminate.

Materials

Fil1nm-TedIc1r’§ PVF film typo TWH 1 SBL3 and
colors

Adhesive»-~wDul’ont. adhesives 680’7{), 68665

Motal———A.lun1inum
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Adhesive Mixing and Application

The adhesive is prepared by the following formula:

Adhesive 68070 15 gal

Adhesive 68065 1 gal

Shake the 68065 on at paint shaker for B to 5 min-

utes to disperse the pigment. While stirring the

68070, slowly add the ‘well mixed 68065. Blend the

mixture for approximately 5 rninutes with a suitable

mechanical mixer. Adjust adhesive co‘ tor to lay

down 37-60 pm (1.5 to 2.0 mil) wet 21 hosive

equivalent to 6-7.5 gm": (0.23 to 0.30 mil) of dry
adhesive. Adjust viscosity by diluting with toluene.

‘During normal operation, the rate of solvent

evaporation is slight enough to have n effect on

the percent solids. lfprolongod halts i Coating

occur, the viscosity must be checked and adjusted
with toluene to the original value. Po’: life of the
mixed adhesive is 24 hours.

The solvent is removed and adhesive activated in

an oven of such length that the metal is in the oven

from 30 to 90 seconds. The metal temperature: must
he .1 95~w205°C (383~4(l1°l?‘) at the end of tho oven

followed by immediate lamination.
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Lamination

The laminating equipment consists of a pair of
combining or “nip"’ rolls that are unaffected by the
operating temperature of 175°C (34'.7°F_). A nip
pressure of 87»? 75 l\l/cm (50-~l00 lb/in") of width

must be used. A film wrap of at least 90° on the

upper nip roll must be used to prevent wrinkling.

Quality Cont:-oI«--0n Line

Formability Test

Test the formability of the laminate by pressing a
25 mm ( l”) diameter steel ball into the metal. form»

ing a dimple 6 mm (.1/4”) high. Make two parallel.
cuts in the film 2 mm (l.1.l6”) apart across the apex
of the dimple and attempt to peel the film from the

metal. Any peeling of the fitm greater than one~hait'

the distance from the apex to the bottom of the

dimple requires that the coil be placed on “hold.”

Boiling Test

lmmerse flat lantinates in boiling water for 5 min-

utes, cool them, and make two parallel. cuts 3 mm

{l;’8") apart in the laminate. Try to peel the wet film

from between the two parallel cuts. If more than

3 mm (.1 /8”) film peels from the laminate, place the
coil from which the sample is taken on “hold.”

if the sample passes the 5-minute boiling water test,

make another test after one hour boiling. As before,

if more than 3 mm 018”) film. peels from the lami-
nate, place the coil froin which the laminate is
taken on “hold."

Any coils placed on “hold” should be retested alter
24 hours. if the samples pass, the coils may be

released. lfnot, the coils should be rejected.

Laminating Ta-dlar” PVF Film to
Celiulosic Substrates

Laminating Tedlarll‘ PVF film to boards requires
removing all dust, dirt, and loose material from the

board, applying adhesive, evaporating the solvent
from the adhesive, heating the adhesive to the

required teinperature, and laminating the board and

7’edIar’“ PVLF film with hip rolls.

Board Preparation

Remove loose material on the board surface prior to

lamination. A revolving brush with vacuum, or an

air knife, is suitable. Board edges to be wrapped
with film must be smooth and free from nicks and

loose particles.
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Adhesive Mixing and Application
The components ofthe adhesives are to be mixed

thoroughly in the following proportions: 

DuPont No. Parts by Volume Parts by Weight

68070 7 (7 gall 20

68011 1 (1 gait 3.1

(IMP-‘l0 0.016 (2 fl 02} 0.05

Shake component 68011 for at least 5 minutes

on a paint shaker before mixing it with the other
components.

On the average, this mix. weighs 7.7 lb/gal. and

contains 36% solids by weight and 30% by volume.
The mixed adhesive should have a pot life of at

least .12 hours. Dilute and maintain an optimum
application viscosity with nitration grade toluene
(’l°l.’<‘ cut).

Care must be taken that mixing, measuring, and
coating equipment are cleaned of all possible

contaminants to avoid “poisoning" of the adhesive.

The adhesive may be applied by roll coating or

spraying. Exact adhesive thickness will depend on

porosity of the board being used. (See Approximate

Adhesive Requirements on page 5.)

Method A: Simultaneous application of adhesive to
both board and film.

Method B: Application of adhesive to board only.

When the board is to be edge wrapped, either

Method A or B may be used to apply adhesive to

the edges of the board. If B is used, adhesive must
also be applied to the back of the board.

After application of the adhesive, the solvent must

be evaporated in an air oven or ovens.

Heating the Adhesive

Alter applicating the adhesive and evaporating the
solvent, heat the board so that it reaches 68~w85°C

(‘ l 55» l 85°F) at the moment of lamination. Take

pi'ecautions so that the adhesive on the board is not

overheated. Heating may be accomplished by the
same oven used for solvent removal or additional

heaters may be used between the oven and hip roll
station.

infrared heaters will heat the adhesive on the boand

more rapidly than forced hot air and not add as
much. heat to the hardboard.
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Heating elements should be positioned so the ‘last

element is as close to the nip station as possible.

Overheating followed by subsequent cooling, before

the adhesive coated board enters the nip rolls
should be avoided.

Lamination

Combine the adhesive coated board and the "film

(or coated film) in the nip rolls. iDcpending upon
the laminating speed, it is essential that the torn»

perature of the top nip toil be between 93v-l49°C
(2G{}«—~30{)°F).

The top nip roll should be made ofrubber una'f~
fected by temperatures of l-49°C (3(}0°F). Sufficient

contact for a bonding is produced by a nip force of
30 to 60 lh/in.

To determine whether there is sufficient and uni-

form contact, place a 51 mm (2") cellophane tape

lightly on a stationary board and lower the nip rolls.
A l9»~»2S mm (3/4~wi”) unifonn flat impression
should be let} on the tape across the width of the
roll.

Flatten the film as it is unwound from the roll by

‘uniformly applying heat across the film while using

a small amount of tension. Reduce brake pressure
as the film roll diameter decreases to maintain uni»

form tension. if-‘ilrn temperature should not exceed

121°C (250°F). The film entering the nip rolls

should be under as low a tension as possible (the

tension needed for flattening should be i soiated).

A film wrap o.t'90" around the nip is required.

If the laminate is edge wrapped, it is essential that

the temperature of the adhesive on the edges and
back of the board he maintained at 68~~85°C” (l.SSw

l85°F). The rolls that nip the film to the edges and
back ofthe board should be heated to 91 ~~~~~l 10°C

(195----230°?)

Upon l.eav‘in.gthe1aminator and edge-wrapper, the
laminate wiil have sufficicnt bond to allow normal

handling in end-seating and pacltaging operations.

Ouafity Control
lnitiai Pool Test

On—li.ne quality control is based on appearance and

initial peel on laminate. Test initial peels as soon as
the laminate is made. A sample should be checked
every 2 hours.

Determine initial peel by cutting a 13 mm (“ifz”)

strip, 203v~-£254 mm {8v~~-~10”) long, across the surface
of laminate and attempt to peel the strip by pulling
it perpendicular to the board.
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lfthe film peels, the plane of failure s

the hardboard or adhesive. Reject lam

ould occur in

nates if the

plane of failure occurs between the film and
adhesive.

Water Soak Test

.i.’rior to shipment, samples should be tfisted beforeand after imraersion in room temperat re water for

24 hours. These tests may be started after the

laminates have cured 2 days at 24°C ('l'5°F) or

4 hours at 60°C (140°i’rl).

Prepare 5.1 mm X .102 mm {2” X 4’ sn

testing by making several. parallel slits

apart in the 5.1 min (2") direction ofea

mples for
3 mm (l/8”)

ch sample.

Check the bond by attempting to peel a 13 mm

(.lr’2”) strip of film by first prying it up and then
pulling it perpendicular to the board.

The laminates should peel film less than 3 m.m
(1/8"). Laminates may peel greater than 3 mm
(1f8") if the plane of failure is in the substrate.

Approximate Adhesive
Requirements

Thickness of Adhesive

Seated Hardboards 30.5-40.6 dry pm
(1.24 .6 dry mill

Unsealed Hardboards I£0.6~»55.9 dry um
('l.6~2.2 dry mill

Laminating Tedlafi PVI‘-‘ Film to
Galvanized Steel

Lamination is accomplished by cleaning the metal,

depositing a controiied conversion coating on the
metal, coating the metal. with a solvenbhased

adhesive, evaporating the solvent, heating the metal
to activate the adhesive, combining with .7"edfar”“

PVF "film in nip rolls and quenching the laminate.

Materials

Fil1n»—-.7’ea’!ar’° l’V'F film type 'l“WfH.l5B'L3 and
colors.

Adhesi've-»~DuPont adhesives 68070, 68065.

it/letal--l-lot dipped galvanized steel, generally

(3-90, is used. The steel must have goo forming

quality and preferably minimum spang e, temper

rolled, lock forming quaiity or extra smooth
spangle.
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The metal being used must have a light oil. {Tectyle
447~wAshland Oil Company or equivalent) applied
at the mill after gal.vanizing and must not be cliemi~

caily treated or stabilized. The metal must be free

of white rest to enable proper surface treatment and
adhesion. Prior to lamination the metal being used
must have all mill oils removed; note that anything
but light mill oils such as T447 may require aggres-«
sive removal techniques.

The optimum thickness metal to be laminated is

‘£8 gauge (().05l6”).

Laminates on metal, 22 gauge (0.0366”_) or lighter,
may he made on any standard type of galvanized,
including commercial quality, regular spangle.
Better forming quality is preferred.

Metals heavier than 22 (0.0366”) gauge must be

minimum spangle or spangle-free surface. Com-

mercial quality, regular spangle steel is not accept»
able in gauges heavier than 22 gauge ((l.()366").
Care should be taken when laminating metal
heavier than 22 gauge 63.0366") and formed to a

radius of less than 3 mm {l:’8") to prevent splitting.

Adhesive Mixing and Application
The adhesive is prepared by the following formula:

Adhesive 68070

Adhesive 68065

Shake the 68065 on a paint shaker for 3 to 5 min-

utes to disperse the pigment. While stirring the
68070, slowly add the welhmixed 68065. Blend the

mixture for approximately 5 minutes with a suitable

mechanical. mixer. .Adjust the coater to lay down

37«—»50 tan (1 .5«>2.0 mil) wet adhesive equivalent to

(+4.5 ttm (0.23w0.30 mil) of dry adhesive.

During normal operation, the rate ofsolvent evap~
oration is slight enough to have no effect on the

percent solids. Ifprolonged halts in coating occur,

the viscosity must be checked and adjusted with
toluene to the original value. The pot life of the
mixed adhesive is 24 hours.

.15 gal

l. gal

The solvent is removed and adhesive incited in an

oven ofsuch length that the metal is in the even

from 30 to 90 seconds. The metal temperature must
be .l95-205°C (383401 °F) at the end of the oven

followed by immediate lamination.

Lamination

The lamination equipment consists ofa pair of
combining or “nip" rolls that are unaffected by the
operating temperature of 1'iS°C (347°l-”). A nip
pressure of 10-20 kg/cm (50-—~.l ()0 lb/in) of width

must be used. A film wrap of at least 90° on the

upper nip roll must be used to prevent wrinkling.
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Quality Contrai—«0n Line

Formabitity

To test the formahility of the laminate, a 25 mm

(l”) diameter steel ball is pressed into the metal
forming a dimple 6 mm (l/4”) high. Two parallel
cuts are made in the film 2 mm (l/l6”) apart across

the apex of the dimple and an attempt made to peel

the film from the metal. Any peeling of the ‘film
greater than one—halt:' the distance from the apex to

the bottom of the dimple shall require that the coil
be placed on “hold.”

Boiling Test

The boiling test consists ofhending laminates 90”
around a 3.18 mm (0. i215”) mandrel. Bends are
made with the .7‘ec1!ar"‘ PVF film both inside and

outside. Test after 5 minutes boiling by cutting the
Tedlar“ l’V'l+”' film and adhesive in the center of the

bend parallel to the crest or valley and peeling
parallel to the cut. Measure the width of the per-
pendicular peel.

ifmore than 3 mm (if ”) film peels from the

.laminate, the coil from which the sample is taken
must be placed on “hold.” if the sample passes the

5—~:minnte boiling water test, test again after one
hour boiling. As before, if more than 3 mm (.1/8”)
iilm peels from the laminate, the coil from which

the laminate is taken must be placed on “hold.”

Any coils placed on “hold” shall he retested after

24 hours. If the samples pass, the coils may be

released. It.‘ not, the coils should he rejected.

slitting of Laminate
High speed slitting of the galvanized laminate must

be done with the knives positioned so that the ones
in Contact with .Tedl'ar"" .PV¥ tilm are on the section
of laminate that is to be retained.

Laminating Tediar” PVF Film to
PVC for Outdoor Applications

Since there are many formulations of}.’VC, opti~
mum laminating conditions may vary with the PVC
formulation. The following is given as a suggested
starting point for lamination studies and has given
good results with a number of PVC films.

Materials

For transparent Tedlaf” PVF film/PVC laminates

for outdoor ‘use, the Tedlarli PVF film overlay
should be UV screening, usually TUTEOIBG-3, with

adhesive 68070/Erpon 828 in a ratio of about 30/l

by volume (24!l by weight). This is somewhat

lighter in epoxy than normal usage of this adhesive

combination, but it appears to be the best place to
start in balancing the possible light discoloration
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tendency of epoxy against the added resistance to
moisture, which it gives the bond.

For opaque laminates, pigmented Teciiarll PVF
film, such as ’.l”‘WHl.5BL3 white film, can be used.

Under the pigtrnented films, a higher proportion of
epoxy can be used, and a 68()70/Epon 828 ratio of

18/ l by volume ("l4/l by weight) can he used.

Adhesive Application

Apply 7.5m.l?..7 tun (0.3 to 0.5 mil) (measured on
dry resin) of adhesive to the Tedla/"ii" PVF film or

FVC. Bry the adhesive at 66-71°C ('1 5(}-«'l6()°F),

film tempeiraturc. .A.fi'er drying, the adhesive will
appear practically dry to touch and only slightly
tacky. if the PVC is coated, note that the adhesive

solvent contains toluene, which attacks vinyl, but

under the above conditions it will probably be
flashed off so fast that this will not cause trouble.
Note also that ketoncs should not be used for

dilution as they can cause yellowing of the 68070
adhesive.

Lamination

Combine the Ted1ar‘**'PVF film and PVC i.n a nip
roll, with a glue line temperature ofat least 79°C
('1 75°F) but preferably not over 'l2l°C {250°'F’).

Some people have accomplished such larninations
with roll temperatures of about 121°C (250°F).

Satisfactory laminations will give strong initial

bonds, but these should be tested slightly

When cold they may be “'z.ippy" initially but should
cure within 4 to 24 hours to eliminate this defect.

Laminating Tamar“ PVF Film to
Thermoplastic Sheet

Materials
Film

Adhesive

Plastic

Any Tedlarfi‘ PVF Film

DuPont 68040, 68070, or 68080

’i’olystyrene, Polymethacrylate,

Polycarbonate, Acryl.onitrilc~
butadienostyrene (A.BS')

Adhesive Application 

 
Recommended

Adhesive % Solids ftzlmillgal Thickness

68040 25 300 6-7.5 dry um
(0.2—-0.3 dry mil)

68070 34 «$60 6~«7.5 dry um
(0.2-0.3 dry mi?)

68080 30 370 6-7.5 dry um
(0.2—0.3 dry mill 
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Apply the adhesive, thinned with toluene to a
desired viscosity, to the film using adhesive coating
equipment. Pass the coated film through an oven
evaporating the solvent obtaining a nonblocking

adhesive coating. Thorough drying is essential as
residual solvent may cause blocking i the roll.

Drying temperatures of 77-~.l04°C (l. )-----220°F)

coordinated with proper film web spped and tension
are presently being used with success. Excessive

MD film stretching and TD film sh:ril1l<a.ge can
result from improperly controlled oven temperature
and film web tension. l

Lamination

l;a1n.inating adhesivecoated Ted1ar°*"PVF film to

thermoplastic sheet is easily accomplished at the

exztnider. The operation consists of combining the

film with the hot sheet at the first nip ofthe take~oi’f

stack. Stock temperatures of l49°C (3 ()°F) or
higher are necessary to heat activate t c adhesive
and adequately bond the film. The unwind roll of

Tedlari” PVF film should be pos.itionejl1 so that thefilm wraps the top roll 30° or more an tension

across the sheet is uniform. Press Opciiationstl-.l/2 minutes, .l35~«-l-49°C (27S»-300° ‘ ),

100-.l5tl psi; cool to 38°C (l()0°F) beibre re-

moving from press.

Quality Control
Peel Test .

Test samples for adhesion by making two parallel

cuts in the film 3 mm (']./’8’’) apart. ‘Using a raxor
knife, attempts to pry or peel the film‘ cm the
substrate between these parallel cuts. satisfac-

tory bond will e'xhi.l:ait no peel when tested in this
manner. The usual cause ofpoor adhesion is a lack.

ofheat andfor pressure during lamination.

Laminating Tedlaf’ PVF Film to
Vinyl Wall Covering

Wall covering having excellent stain resistance and

cleanability is possible with TedIar‘** Si’ PVF film.
Lan1.ination is accomplished by combining adhe~

sive~coated Tedlarltsl’ l’VF film with preheated

vinyl in heated nip rolls. The finished product is
recommended for interior applications only.

Film Types 1
Tedlarli type TTRWCAM9, TTRSJA 9, or
T'.l“R.10AM9 coated with 6~u~7.5 pm ((3. ~{).3 mil)
dry 68080 acrylic adhesive from TDuPont.
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Vinyl Wall Covering

As described in Federal Specification CCC-W4
408D and CFFA—W-.l0.l A furnished in various

weights, textures, and designs. Plasticizcr content

shouid not exceed 50 parts per 100 parts ofresin.

Laminating

Laminating adhesive-coated .TedIar""‘ PVF film to

vinyl has been successfuliy demonstrated on

various types ot'equipm.ent famil.ia.r to the wall

covering industry. The operation consists of

combining the film with the vinyi in hot nip rolls,
heating the composite to .l49~~-177°C (3(}(}~~350°F)

and embossing. The unwind roll of Tcdlar PVF film

should be positioned so that the film wraps the top

nip roll at least 90° and tension across the sheet is
uniform.

Quality Control

Vi.nyl~hased wall coverings ciad with .7”ec2'z’ar"" Si’
PVI’ film should be evaluated using the following
ICSIS.

water Soak Test

Soak sampies from the beginning and end of each

laminating run. in 50°C ('1 22°F) water for 24 hours.
Test laminates by making two parallei cuts in the

tihn 3 mm (l/8”) apart. "Using a razor knife, attempt

to ‘pry or peel the film from the vinyl between these

parallel cats. A satisfactory bond will exhibit no

peei when tested in this manner. The usual cause of

poor adhesion is a lack ofheat daring lamination.

Shrinkage Test

Laminate shrinkage should conform with CFFA

Specification W» .10.! -A. Soak three 254 m.m x
254 mm (l{)” X 10”) specimens in distilled water at

room temperature 30 minutes and dry in a circulat-

ing air oven at 93°C (2(}O°F) for 30 minutes.

Condition the specimens as described in ASTM
13-75} for 8 hours prior to remeasuring. Calculate
percent shrinkage using the original and final

dimensions. .Miaxirnum shrinkage in machine
direction is 2% and 1% in the transverse direction.

Film Integrity Test
Soak sampics in a solvent such as acetone until the

.Tc».dIar*"“ SP PVF film can be separated from the
vinyl. Check the free film under a. microscope for

damage that can resuit from severe embossing.

Good quality laminates will exhibit no "film splitting

or “pinhoiing” when examined in this manner.

Declaration of Robert A. Iezzi, Ph.D.
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Thermoforming Tedlar“ PVF Fil‘

Tedlarii PVF film is readily thermofotmed if ‘
conditions are adjusted to suit its characteristics. l

Some of the important points are summarized
beiow’.

Type of Forming Machine i
The narrow forming temperature range and the lovsl
heat capacity of thin films make it necessary for the
heat source to be brought over the work; that is, a ‘
skin packaging setup.

Clamping

At the forming temperature, .7"edZar*i PVF film

becomes taut and exerts considerable pull. on the

ciamping device. It is necessary to have a ciatnp i

that can restrain the relatively thin film without

slippage.

Heat Input

Best results are achieved with rapid rate of heating‘
with the film reaching forming temperatures in less

than 15 seconds. In the case of printed laminates,

minimum heat~up time is important to reduce the

possibility of ink. discoloration.

Forming Temperature

The best indication of readiness for forming is the

appearance of the iiim. During the hcaoup period,

the fiim first sags due to thermal expansion, then

pulls up into loose wrinkles due to ‘unbalanced

shrinkage. As the temperature increases further, the

wrinldes Suddenly smooth out. At this instant, the

film has entered the forming range. Paper thermom-v
cter measurements indicate around 193°C (38()°F‘)

on the lower surface. Srapc should take place

within l-~---2 seconds of “smooth out." l

Sequence
Timing of vacuum application aiicr drape is critical
for the production of welhdetaiied pieces. Vacuum‘
must be applied at the eariiest instant before the l
thin film can cool beiow the forming range. ‘

Handling
Care should be taken that the surface of the film is

not scratched or abraded in handling as this could ‘

lead to splitting during forming.
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Solar Coflector Assembly with
Tedlat” PVF Film

Several methods of assembly have been used for

solar collector." covers glazed with Tedlarli PVF
film. ’Presentl.y we prefer attaching the film to a

frame with adhesives and subsequently heating the
assembly slightly to shrink the film, pulling it taut.

Adhesives and Mounting

Epoxy

Twowomponent epoxy adhesives give strong

durable bonds and are readily available. In paste

form, these should be satisfactory for initial experi-
mental worlt, but might present. diffic11lt'ics in

handling for production. Liquid epoxiies are avail-

able but have not been studied cxtensivel'y because
oflow initial tack.

A liquid, modified epoxy t.'ormulation having
reasonable green tack has been used in our 1abora~—

tory with satisfactory results. The formulation is: 

 Parts by Weight

DuPont Adhesive 68070 10

Shell Epon 828 2

Apply the adhesive to one side of the frame in a

uniform tliickness of about 76.2-.l27 tun (3-«—»5 mil)
wet and ai.r dry for .l SW30 minutes to remove

solvent. Gentle heat can shorten drying time. Turn

the frame adhesive side down and press on a

slightly ovcrsized sheet of iilm. that has been spread
on a table, adhering the film to the frame. Turn the

frame film side up and roll the bond to ensure good

contact. Insufficient adhesive tack suggests that the
adhesive layer is too thin or has been dried too

long. After standing overnight at room temperature,
the adhesive cures sufficiently to permit shrinlcing
the film. at temperatures up to l63°C ('325"F‘). The

appearance of bubbles under the film after shrink’-

ing suggests insufficient drying ofthe adhesive.

Acrylic

Sonic liquid acrylic adhesives, such as Monsanto’s

Gelva RA-.l’?53, are also easy to It gives a

pressure-sensitive mass, which has sufficient creep
resistance to permit the film to be shrunk at tern»
pcraturcs as high as l 63°C (325°F). The taut film

will support considerable weight with no apparent

Declaration of Robert A. lezzi, Ph.D.
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creep of the adhesive. However, there have been

indications ofcrcep on exposure in several ofa
group of collector COVCTS; this may hlave been due
to insuflieient removal ofsolvent. It '5 suggested

that anyone evaluating liquid acrylic adhesives
watch for this possible _problem.

Silicone

Silicone adhesives general.ly give good bonds with
TedIc1r“‘IP‘v’F film, are durable, and he
with .Tedlar““ PVF film. for other uses.

e been used

. hey are

being used in solar collectors, but our experience
with them in this application is limited.

Film and Shrinkage
Y'edi(1r"'P’V.F film types "I"SE30B(f-i2 ' n

'l”U'I‘2{)l3G3 can he used directly witli
adliesives for glazing applications. All

d

a variety of
adhesive

should be shielded from direct exposure to the sun
when the collector is in use.

After the film is attached to the glazipg fmm.e,
shrink it slightly, pulling it taut for appearance and
preventing wind flutter, noise, and film fatigue.

Exact shrin.kage conditions should be checked as

they will depend to some extent on how the film
has been mounted.

When ragtime PVF film is heated, tulle
effects take place: the fhn shrinks and

neously undergoes thermal expansion.

opposite
simulta—

(The coeffi-

cient of thermal expansion of Tedlcirli PVF flint is
roughiy twice that ofalumlnum.) Because of the
thermal expansion, the shrinkage may
apparent until the collector cover is do led. .lf~Eow«

ever, as the film cools and contracts themmail.y, the
shrinkage that has occurred will be obvious.
Excessive shrinkage can warp light .t“ranics during
cooling because of the fi.lm’s strength. On repeated

heating cycles, no further shrinkage will occur

unless the film temperature exceeds that reached in
a previous heating cycle.

Film on frames can be shrunk by heating in an oven

at l35»~».l63°C (275~»«-325°'l'i). Shrink tunneis have

also been used, and heating by hot air
preferred to radiation because oftlie ll
parency. Reasonably taut spans of a si

have been shrunk satisfacttirily on the

ay he
m"s trans-

gle glazing

‘oliector by

exposing it under stagnant conditions lbr a few
hours.
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For more information on Tedlar” PVF film: (800) 255-8385
DuPont Tedlarl

R0. Box 88 .
Sheridan Drive and River Road (7 1 6) 879.4545
Buffalo, NY l4207~0088
 

Europe Japan Canada
DuPont dc Nelnours 1nt’i SA ‘DuPont Kabushiki Kaisha DuPont Canada, Inc.
31 chcmin du Paviiion Tedlarfi PVF Film PO. TBDX 2200, Streetsville

R0. Box 50 tiili Floor Chiyoda Honsha. Bldg. 7070 Mississauga Road
CH-1218 Le Grand~Sac0nnex S-18, Samgakwcho 'i~ci1ome Missfissauga, Ontario, Canada
GCFICVG. Switzerland Chiy0da~l(u, Takyo 301 Japan LSM 2H3
(022) ‘F 1751 11 (01 .1) 81 ~3-5281-3428 (905) 821-5180

Asia Pacific

DuPont Asia Pacific Ltd. DuIi’ont Singapore PTE Ltd.
TST p,o_ Box 93851 3 Maritime Square #010:

I 122 New World Ofiice Bldg. Wofifi Trade Cfinlef
(East Wing) Singapore 099253
Salisbury Road, TST * 65-273-2244
Kowloon, Hong Kong
('01 l) 852-35734-5345

 
The infomialiian set forth herein is furnished Jim-3 cefchargi: and Li based on iechnicai clam that i)u§’om believes to be reliable. it is intended for use lily

having wcimical szkili. at their «own dismztion and risk. Any handling precaution inilmnation contained herein is given with the uivdersmndidg
that those using it will satisfy themselves than their parlicuiar cundilioxas ofuse ‘present no lieaith 1;)!‘ safety lmzards. Because ccmclitions of product llfilif
arr: ouisidc-3 crur cumtral, we (mike no warranties. cxixressud or impiiedl, and assamc no liability in cunnection with any use oftliis infomiatinn. As with
any nizucrial evaluation ofany compound under l3!I)d—uSi‘-3 ccmdiiions prior tn speci iicaiion is essential. Naming herein is as he talcum as 2: liceiase to opemtc
under or 3 mcommendzxiun to infringe any patents.

CM.}'i‘K')i‘é': {)0 1201. use in medical applications involving permanent implantaiicm in the human body. For mhxzr medical applications, see "I)ul’:m1
Medical (fautioxx Stawznent.“ H -S0102.

T6dlar “l
(10295? 21324873 Prin1edinU.S.A.
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