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PROTECTIVE WRAP WITH ADDITIVE DELIVERY SYSTEM

This is a continuation-in-part of U.S. Patent Application Serial No.
08/525,275, filed September 8, 1995.

This invention relates to an additive containing a protective additive and a
wrap material for wrapping products which uses the adhesive. The adhesive may
include, for example, a vapor corrosion inhibitor (VCI) that reacts with moisture
enclosed within the wrapping material to protect the products from corrosion.
Corrosion is a major problem during the transportation and storage of
manufactured articles after manufacture but before they are distributed to the
ultimate consumer. Large articles, such as automobiles, vans and machinery and
other similar equipment are particularly susceptible to corrosion, particularly if they
are exported and are transported long distances in ocean going ships, where the
atmosphere is particularly corrosive. In prior U.S. Patent 5,491,017, a wrapping
material is disclosed in which a shrink/stretch film outer layer is intermittently
bonded to the surface of a nonwoven inner layer, and additives, such as corrosion
inhibitors are added to the nonwoven layer. However, if the additive is in the
nonwoven layer, the inhibitor is continuously emitted from the time that the
nonwoven layer is manufactured. Since it is common for the nonwoven material to
be stored for a period of time before use, the inhibitor may be depleted before the
article is wrapped with the material. Furthermore, other tyjpes of product '
packaging may use an adhesive in which corrosio'n inhibitor may be included.

According to the present invention, an additive is added to the hot melt
adhesive used to secure the nonwoven fabric to the shrink film. The additive
releases a vapor into the package enclosed by the wrap material which mixes with -
the air enclosed within the package and any other vapors (such as moisture) in the
cavity being protected. The moisture’s presence, the vapor condenses on the
surface of the product being protected and forms a thin, but highly effective,
corrosion prohibiting layer or atmosphere. Should additional moisture enter the
enclosed cavity, the vapor released by the additive forms it into a noncorrosive

vapor. Furthermore, the shrink film outer layer acts as a barrier preventing
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i ncl'ude, for exanple, a vapor corrosion inhibitor (VCl) that reacts with
mpi sture enclosed within the wapping material to protect the
products from corrosion. Corrosion is a major problemduring the
transportation and storage of 10 manuf actured articles after manufacture
but before they are distributed to the ultimate consumer. Large
articles, such as autonobil es, vans and nmachi nery and other sim|ar
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filmouter layer is intermttently bonded to the surface of a
nonwoven i nneletEf’)?elF‘to the aobvent AimesPheteych as corrosion inhibitors are
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i nhi bitor n&gblp‘éqrb@aggpﬁ OI't (ﬁ@mp g, adhesive may be used as an ad es1ve on

a tape, which may be wrapped around articles to be protected, such that the
additive carried by the tape is emitted to treat the article wrapped with the tape.

10 For example, large manufactured objects, such as crankshafts and other machined
parts, often have relatively small machined areas as compared to the overall size of
the part. It is desirable to protect the machined areas from corrosion.
Accordingly, the machined areas alone may be wrapped with tape using an
adhesive carrying an additive such as a vapor corrosion inhibitor. The inhibitor

15 included in the adhesive emits to protect the machined areas from corrosion. The
tape is a flexible, impermeable material, so that the tape restricts the emission of
the additive in a direction such that the additive is not emitted to the ambient
atmosphere, and is only emitted from the adhesive to treat the section of the article
for which protection is desired.

20 It is not necessary that a completely impermeable barrier be used with the
adhesive disclosed according to the present invention. For example, adhesives are
commonly used to secure carpets or other coverings to the floors and sides of
motor vehicles. The metal parts beneath the carpet or covering are susceptible to
corrosion. By using the adhesive according to the present invention, the vapor

25 corrosion inhibitor mixed with the adhesive protects the floor or other metal
panels. Although the carpeting that is secured by the adhesive may not be
impermeable, it is at lease semi-impermeable to the additive, such that a much
higher proportion of the additive is used to protect the metal panel than is emitted
through the carpeting to the atmosphere. Similarly, the adhesive may be used to

30 sccure the flaps of boxes together. While the flaps of the boxes are not
impermeable to the vapor released by the additive, the flaps will restrict emission
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article is wapped with the material. Furthernore, other types of product
:packagi ng may use an adhesive in which corrosion inhibitor may be i ncl uded.
According to the present invention, an additive is added to the hot nelt
adhesi ve used to secure the nonwoven fabric to the shrink film The
additive 25 rel eases a vapor into the package encl osed by the wap

mat erial which mxes with : the air enclosed within the package and any
ot her vapors ofsiapér imto thei atmasphiere, thusieenfining the majarity toéithey vanostte dreatnenthe

noi sture's pr nce,., the n ses 0 the surface of the
product bei ngo‘?ﬁﬁ%f”édgfl‘étde%xo&g‘?)gﬂt?}g’&‘ {Lr? CONB hi ghl y ef fecti ve,

corrosi on prohibi %egdameh@rbeaédyo@mﬁﬁme&w{naua@ldwadaaivesrcmﬁtaur e enter
t he 30 encl osed cavity, the vapor released by the additive forns it into

a noncor rosi \additive de/b)b@ﬁ)rtengpmﬁ’é#m St. Ranb Minnesota, fand idesitfied asayer acts
as a bar r§ e NMA%N pré}grred. This material is available in particulate form, and as long as

the material is kept in a closed container, release of the material into the vapor
form is minimal. In addition to vapor corrosion inhibitors, other materials which
may be added to the adhesive layer and which form a protective or treating vapor
in the cavity enclosed by the wrapping material include anti-stats (static electricity
10 removers and dissipaters), antioxidants, antimicrobials (to protect the product from
bacteria and other biological contaminants), acid neutralizers, acid or bases (to
effect Ph changes), fragrances, additives which, when exposed to air, change color,
thus indicating that the product has been tampered with, and others.
By placing the additive in the adhesive layer which adheres the nonwoven
15 fabric to the film layer, costs are reduced because less additive will be required and
handling and inventorying are simplified. If the additive were placed in the film
layer, the additive releases in both directions (both into the cavity enclosed by the
material and outwardly into the atmosphere), thus requiring a substantially greater
quantity of additive. By including the additive in the adhesive layer, the film acts
20  as a barrier, preventing release of the vapor into the atmosphere. In order to place
the additive in the nonwoven, the nonwoven must be put through a bath, which
changes the properties of the nonwoven fabric, and reduces its cushioning, softness,
and other desirable properties. Furthermore, if the additive were placed in either
the film layer or in the nonwoven layer, separate quantities of film or nonwoven
25 would have to be maintained in inventory for each of the additives that are to be
used, and the additive would release continually from the time that the film or
nonwoven is made. However, by putting the additive in the adhesive layer, the
additive material can be kept in a closed container, and thus be prevented from
releasing into the vapor form, until it is to be used. The additive can be mixed
30 with the adhesive in its molten form just before the adhesive is placed in a

dispenser, or the adhesive can be dispensed directly onto the adhesive layer at a

Been Replaced

“f\ii\\\i\\\\\\\\\\\\\\\\\




2 em ssion of the inhibitor into the atnosphere. Accordingly, the

. packagi ng nmateri al according to the present invention is a "one way"
emtter, in which all of the additive is used to treat the product
used with the material, and the additive is not emtted into'the
anbi ent at nosphere. 5 I n anot her enbodi nent of the invention, the

adhesive m xed with additive e used in packagi.ng terials other
than the af odifferant dispersing wation adiacent ?/h@kdlspensmg fiatipp WHM@H%@H al . For

exanpl e, the, gdResiy 8185@%6&) SntdSHE nBEwEnAdPES | U i other hand, the adhesive

can also be mixed with the additive when the adhesive is made and formed into
block form prior to use. Since the additive will be encapsulated by the adhesive,

5 release is minimized. By either dispensing the additive by separate station or
mixing it with the adhesive just as the molten adhesive is placed in the dispenser,’
changing additive is effected almost immediately so that production interruptions
are minimized.

These and other advantages of the present invention will become apparent

10 from the following description with reference to the accompanying drawings in
which:

Figure 1 is a cross-sectional view taken through the wrapping material
according to the present invention before the material is shrunk around an article;

Figure 2 is a cross-sectional view similar to Figure 1 but illustrating the

15 wrapping material according to the present invention after it is shrunk around an
article;

Figure 3 is a view similar to Figure 2, but illustrating the manner in which
the present invention inhibits corrosion of products wrapped with the wrapping
material of Figures 1 and 2;

20 Figure 4 is a schematic illustration of the manner in which the wrapping
material according to the present invention is manufactured;

Figures 5 and 6 are views in perspective of a conversion van and a
motorcycle respectively which have been wrapped with a material made pursuant
to the present invention; and

25 Figure 7 is a view in perspective of a box container which utilizes the
present invention to protect produéts contained therein.

Referring now to Figures 1 and 2 of the drawings, a shrink wrap material
generally indicated by the numeral 10 made according to the present invention
includes a layer 12 consisting of a shrinkable, stretchable film which has a

30 predetermined shrink response in response to heat applied to the film. A second

layer 14 is secured to the layer 12 by an adhesive layer generally indicated by the
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a tape, which nmay be wapped around articles to be protected, such that the
additive carried by the tape is emtted to treat the article wapped with

the tape. 10 For exanpl e, |arge manufactured objects, such as
crankshafts and ot her machi ned parts, often have relatively small
machi ned areas as conpared to the overall size of the part. It is
desirable to protect the machi ned areas from corrosion. Accordingly,

t he machi ned awmsems! d6.0dayemis [sea wompped fabrﬁmcmam@imhwmn randomfydhesi ve
carrying an additi such..as .a corr n__inhi bi i,bitor 15
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corrosion. Theretchable ﬁﬁ@@vdllskrﬁtmfd t%XthbéeeskﬂleldFlﬁrtH@&b' &tﬂ@b@a’fér@bl, $0 that the
tape restricts the em ssion of the additive in a direction such that

the additi ve pelynlisfindnithe ethylene vinyl apaiate sopolymer. Howeugrhethsr shiink weapon| y
ettt ed f5om g AR wea! Gk SRANobbPeRRE A PaPhe bR P Hel e v type. 408"

whi ch pro ect eS|
conpletely i ”ﬁﬁ&ﬁﬁdﬁﬂ@b&hrﬁahﬁﬁl &Rl mesdady fiters, hﬁ combinatioAsiirgdofesudh a€! osed

according to the present invention. For exanple, adhesives are
polyester, nylon 6,6 or a combination of wood pulp and polyester fibers. Typical
fabrics are sold by the Dupont Corporation under the trademark SANTARA or by
Fiberweb North American identified as Fabric PBN-2. The nonwoven fabric may
10  be spun bonded. It will be noted that the fibers forming the nonwoven fabric 14
cooperate to define voids 18.

The adhesive 16 is preferably a hot melt adhesive in the block copolymer
family. According to the invention, an additive is dispersed throughout the
adhesive layer 16. The additive is preferably in particulated form, and may be, for

15 example, a vapor corrosion inhibitor (VCI) sold by Cortec Corporation of St. Paul,
Minnesota under the designation M-138. This material, when exposed to the
moisture in the air, vaporizes to provide a corrosion resisting atmosphere by
combining with the moisture in the air, as will hereinafter be described. During
manufacture of the adhesive, it is desirable to reduce the size of the VCI particles

20  to a maximum dimension of less than about 30 microns. The increased surface
area contained within the increased number of smaller particles permits emission of
the vapor in a more effective manner. The particles automatically "shut down"
after a period of time (about two years) even though some of the additive is still
available. By increasing the available surface area, a much greater percentage of

25  the additive can be emitted. However, normal processing to reduce the particle
size to break the particles apart cannot be used, because if the additive is exposed
to atmosphere, the additive combines with the atmosphere as described above.
Accordingly, particles size is reduced by placing the particles in a chamber and
reducing the temperature in the chamber to about -50°F. The humidity of the air

30 inside the chamber at this temperature is effectively zero. The particles are then
pulverized by impacting the particles upon themselves forcing the particles through
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commnly used to secure carpets or other coverings to the floors and sides

-af : notor vehicles. The netal parts beneath the carpet or covering
are susceptible to corrosion. By using the adhesive according to the
present invention, the vapor 25 corrosion inhibitor mxed with the
adhesi ve protects the floor or other netal panel s. Although t he
carpeting that is secured by the adhesive may not be nper nmeabl e, it

is at | ease 3detmin pripanngesllknownithdhosgpkilleddn theath ﬂlh&tpaéth}rmﬁ)lhde withhj gher
oropor.1on ol LB AU LIS ¢3ulsRY . pBRLEC L e RL Al PRl b

emtted car atno ere.
adhesi ve nmay tlﬂ@cmlﬁfbrhm a3ﬁanner mﬂumewhhe thésammueﬂ 1th>(te§rthﬂﬂetHaEthe VWi l e the
fl aps of the boxes are not nper neabl e to the vapor _released by the

addi tive, thengimpM particle siziofithe p@ﬁpgg i"iH be about 30 microns. The jet impaction
5 continues until all of the particles in the chamber have been reduced to this size.

In addition to increasing the surface area of the particles and therefore making
more of the additive available as discussed above, the reduced particle size also
facilitates dispensing of the adhesive and additive mixture though nozzles as
explained herein with regard to Figure 4.

10 The adhesive mixture is compounded by mixing thermoplastic rubber
particles, tackifiers, plasticizers and mineral oil together, cooking down the mixture
in a manner well known to those skilled in the art, and then pouring the mixture in
a block mold. The fractionalized VCI particles may be mixed in directly with the
other ingredients as the mixture is being heated or by being drawn into the mineral

15 oil before the mineral oil is mixed with the other ingredients. Typically, the VCI
comprises from about 5% to about 20% by weight of the mixture. The other
ingredients are mixed in proportion well known to those skilled in the art, which
can vary according to the properties of the adhesive that are desired.

The thickness of the adhesive layer 16 has been exaggerated in Figures 1-3

20 for clarity. Preferably, the nonwoven layer 14 has an irregular surface, and the
adhesive adheres only to the raised portions of the surface to the film 12. This
permits nonwoven layer 14 to aerate during shrinking, as the air entrained in the
voids 18 expands, so that, after shrinking, as illustrated in Figure 2, the nonwoven
layer has expanded to provide additional cushioning.

25 Referring to Figure 3, the article 19 wrapped by the material 10 divides
itself into anodic regions 19a (carrying a negative charge as indicated in Figure 3)
and a cathodic region 19b (carrying a positive charge as indicated in Figure 3).
Rust and corrosion occurs as moisture entrained with the volume enclosed by the
wrapping material transfers charges between these regions. The film layer 12 acts

30 as a barrier preventing the vapor corrosion inhibitor (VCI) within the adhesive 16

from emitting to atmosphere. Accordingly, the VCI is emitted inwardly as
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3 of vapor into the atnosphere, thus confining the mgjority of the

-~ vapor to treatnent

The additive may be any of a nunber of a well known additives, but an
additive sold by Cortec Corporation, St. Paul, Mnnesota, and identified as
5 M138is preferred This materi al is available in particulate form
the material is in a closed container, release
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the product 19. As also discussed above, the material 10 is shrunk around the

products by applying heat, thereby causing the shrink/stretch film to shrink around
the product, but the nonwoven layer 18 acts as a cushion between the film and the
product to prevent the product from being damaged due to contact with the
shrink/stretch film 12. When the material 10 is being shrunk around the product,
the product is extremely vulnerable and most corrosion that occurs will occur when
the product is initially wrapped and the humidity level within the wrapping is
highest. The VCI additive is activated by humidity, acidity, and heat. Since the
material 10 is shrunk around the product using heat, the VCI is initially heated
upon wrapping. Accordingly, a very high does of VCI is emitted during the
wrapping by the heat applied to shrink the material around the product. This very
high dose of inhibitor counteracts the moisture within the material. The VCI
condenses on the product 19, and combines with the moisture to form a corrosion
preventive salt which protects the material. Accordingly, after the moisture within
the package is counteracted by the VCI, a molecular protective film is formed on
all of the metal surfaces. The VCI within the adhesive 16 continues to emit after
the initial high dose, but at a lesser level, for a limited period of time, which may
be as much as two years. Accordingly, moisture within the package is continually
counteracted by the VCI.

As discussed above, the additive can be added to the adhesive when the
adhesive is made, and will be contained within the block of adhesive. When the
adhesive is melted to be used, the additive is first exposed to atmosphere and thus
very little of the additive occurs before the adhesive is used. The additive may
also be added to the adhesive after the adhesive is melted. The additive and the
adhesive are mixed together and then placed in a dispenser as will hereinafter be
described for dispensing the adhesive onto the nonwoven fabric 14. Again, the

additive is kept in sealed containers before being added to the adhesive, so that

very little of the additive is wasted before it is used. Finally, the additive can be

dispensed directly onto the nonwoven material 14 at a station adjacent to, but
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in'the cavity encl osed by the wapping material include anti-stats (static
-electricity 10 renmovers and dissipaters), antioxidants, antimcrobials
(to protect the product from bacteria and ot her bi ol ogi cal

contam nants), acid neutralizers, acid or bases (to ~effect Ph
changes), fragrances, additives whi ch, when exposed tohalr dchaﬂge col or,
thus indicating that t product has been tanpered wt and ot hers.

By pl aci ng ts‘r‘?Bgr TPy ﬁatméilazfnegg viee adhgsive gptocthe agnweeen marigbnloven 15
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required and and 1nventorying are sinp 1f t

addi ti ve werkurfiesoent, changirsg the Itype of add1mleayeelat1\tdhp smqm:t IVtheraddrpges in
cavity encl osed by mat eri al and

bot h directions to th

outwardly i n¥g® ﬁgia %f"rﬁ)‘&?ﬁ ?ﬂm OR R RARYAVER ﬁgﬂtedla&,dwemmurswfgthwt er

quanti tys of Badk okl hﬁ)é fo'e! 6biad ifh e RRCY %d Wt bk ﬁlgﬁrxgp&%ﬁﬁfﬁﬁ Ryer. the
filmacts 20 as a barrier, preventing release of e va to the

at nosphere. Drnp‘trraﬂdrtlmmwlé(be available. Blyemixihgj witl ¢hd adbickiee rdofin@ven t he
nonwoven nust s. the properties of.

h, which
t he nonwoverfFP B‘?tfég OfItHEI aalg‘ﬁﬁ’@etg tf“? batt Bléfﬂsbh?fﬂﬁ the &Hﬁ?ﬁé is applied to the

batt, maximum flexibility is permitted.

Referring now to Figure 4, the film 12 is fed from a roll 20 and the

10 nonwoven fabric 14 is fed from a roll 22. The fabric 14 is fed through a gluing
station 24 which the aforementioned hot melt adhesive is stored in a reservoir 26
and lightly applied to the upper surface of the fabric 14 by dispensing roller 28, in
a manner well known to those skilled in the art. If the aforementioned additive has
not been mixed with the hot melt adhesive before it is placed in the reservoir 26,

15 the additive is spread from a station generally indicated by the numeral 30 onto the
upper surface of the fabric 14 at about the same place where the adhesive is
dispensed thereon. The additive is stored in a reservoir or container 32 and spread
on the fabric 14 jn any well known manner. The fabric 12, and the nonwoven
fabric 14 with the adhesive and additive spread thereon, are fed through guide

20 rollers 34 toward bonding station 36. Bonding station 36 is adjusted such that the
film 12 is brought in touching engagement to the fabric 14 without substantial
pressure being applied to either the film 12 or the fabric 14. Since the adhesive
preferably does not wet through the fabric 14, bonding takes place only on a small
percentage of the fabric and film 12. Bonding station 36 is adjusted such that the

25  film 12 is brought in touching engagement with the fabric 14 without substantial
pressure being applied to either film 12 or the fabric 14. If the additive is mixed
with the glue, the additive can be put in the adhesive up to 25% concentrations by
weight without causing any substantial loss of adhesion or other properties. After
passing through station 36, the material is wound on a roll 38.

30 Referring now to Figures 5 and 6, the material 10 is particularly suitable for

protecting large articles such as a van 40 (Figure 4) or a motorcycle 42 (Figure 5).
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and ot her desirable properties. Furthernore, if the additive were placed in

..either. the filmlayer or in the nonwoven | ayer, separate quantities
of filmor nonwoven 25 woul d have to be nmaintained in inventory for each
of the additives that are to be used, and the additive woul d rel ease
continually fromthe time that the filmor nonwoven i s nmade.
However , byrgutti ng the additive in the adhesive |ayer, the additive
material carOter Rasisles; such as|lawe @nd gatdsn ariPMERY boRiSsOBEr Isrreetionad from

I [ into.th f . P> N : : L 4 b
mixed 300 i A8 che bRl e igebl iRl 10308 Rl e €

i s placed i nadditive carriedinsthe ngBé¢siveol 6.t The adind6 iiy evrappad lire adiagpBnafettiedi rect | y
onto the adhesive | ayer at

material 10."Heat is th%n applied to shrink the material against the van 40. As
5 discussed above, as the material shrinks, nonwoven layer 14 aerates or expands,

due to expansion of the air entrained in the voids defined by the fibers defining the
nonwoven fabric, thus softening the material, protecting the vehicle 40 against
articles such as stones that may be hurled against the vehicle during transport.
Since the outer film 12 is impervious, the vehicle is also protected against

10 environmental contaminants, such as acid rain. However, even under the best of
circumstances, corrosion can take place on exposed, nonpainted metal parts of the
van 40, particularly when the vehicle is shipped overseas or packaged/shrunk wet
or with trapped moisture. Accordingly, the additive in the adhesive releases a
constant vapor which settles on and protects the exposed metal part of the van 40.

15 In Figure 5, material 44 is wrapped around the motorcycle 42. Again, the
motorcycle 42 includes many exposed, normally unpainted, metal parts.
Consumers expect that expensive products be in pristine condition wherever
received, even though the products may spend many months in storage and
transport, particularly when exported overseas. Accordingly, the motorcycle 42 is

20 protected by the vapor corrosion inhibitor carried in the adhesive.

Other equipment, such as electronic equipment, may be wrapped with the
material 10, but with antistats, such as stat removers or static electric dissipators,
added to the adhesive 16. Other products, such as surgical equipment, may be
protected against contamination by anti-microbials carried in the adhesive layer 16.

25 Fragrances may be added to the adhesive layers, so that when the packaging is cut
away, a pleasant odor surrounds the product. Other types of additives, well known
to those skilled in the art, may also be added to the adhesive. In any case, the
vapor admitted by the additives is prevented from escaping into the ambient
atmosphere by the film 12, the vapor readily passes through the open, expanded

30 woven layer, since the fibers comprising the nonwoven material define large, air-

filled voids which provide little resistance to passage of the vapor.
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4 different dispensing station adjacent the dispensing station

- through which the adhesi ve i s dispensed onto the nonwoven | ayer. On
t he ot her hand, the adhesive can also be mxed with the additive when
t he adhesive is made and forned into bl ock formprior to use. Since
the additive will be encapsul ated by the adhesive, 5 rel ease is

m nim zed. By either dispensing the additive by separate station or
mxing it wth tReferdnggioweto] Kigureak at ¢astonnndiegied biyidlg nemergl 46 defdapsian t he

di spenser, . lng.additive js.effegte | oSt § dj,;at al. o0 that
producti on i%atvgyr‘@;}t%%]gérfgg”&gp}‘%‘ti!’lgt Qoﬁglﬁqvg@d.gﬁgr tﬁgprodu% p}%ceegelxéﬁed ot her
advant ages ofarfofiet6p tieseafoniif ¥&idd By foliling e qTEps 3pawardly, kgplyidg & t he

foll owi ng description with reference to the acconpanyi ng draw ngs in
adhesive 52 to the flaps 50, and then folding over the outer flaps 54 over the inner
5 flaps 50 to thereby close the container 46. According to the invention, one of the
aforementioned additives may be added to the adhesive 52, which releases into the
cavity 48 to protect the product stored therein. It is noted that the cardboard or
paperboard is air permeable and the flaps 50, when folded, define a gap permitting
access of the additive into the cavity 48.

10 The invention can also be used with a tape material. Such tape materials
are used to protect products during transit by applying a film to the surface of the
product. Referring to Figure 8, adhesive 56 containing an additive such as a vapor
corrosion inhibitor is applied to one side of a film 58. The adhesive is used to
adhere the film to a surface of the product to be protected, thereby protecting the

15 product. The film may be any conventional film, including stretch films and
shrink films. The adhesive may be any suitable adhesive well known to those
skilled in the art, including hot melt adhesives. Since the film is impermeable to
the vapor corrosion inhibitor, the tape may be wrapped around portions of an
article where protection is desired, and the film does not allow the additives to

20 escape into atmosphere. Accordingly, all of the additive is used to protect the
product. Tépe material is particularly useful in protecting machined portions of
large articles. For example, many machined components have machined surfaces
comprising only a portion of the total product. These surfaces must be protected
against corrosion. Accordingly, the tape _material may be wrapped around these

25 machined surfaces so that the machined surfaces are protected. This is more cost
effective than wrapping the entire article, when only a portion of the article

corrosion protection necessary.
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whi‘ch: Figure 1 is a cross-sectional view taken through the

. W apping nmateri al according to the present invention before the
material is shrunk around an article; Figure 2 is a
cross-sectional viewsimlar to Figure 1 but illustrating the 15

wrapping material according to the present invention after it is shrunk
around an article; Figure 3 is aviewsimlar to Figure
2, but illusék&IMAy the manner in which the present invention

i nhi bi ts_corrosi Mate?fa?g&%rgﬁg@ﬁ gx%gu% tcﬁmgﬂﬁe%’; EH Réing toP%&sﬁ@tsﬁfe al’ of

Figures 1 and 2; 20 ron of the
manner in V\hamihart fdhegtvapppligl to one sidevaf wid Alm asaid adhdsgetmcludhﬁg [plastiodest
i nvention is nuf act ur ed; s 5 and 6 are views in

in sald adhgs(l

per specti ve 9f2 ¥aRA5£PFPSIOR Ankibitormixed i |\@PPREYERSIGN el y whi ch
have been Wﬁ,gﬁ,%r Wnifing a%h%foﬁ'mﬁmﬁﬁg%éysl%&ecung said PrOddcerdpf esent

i nventi on;
5 corrosion.

2. Material as claimed in claim 1, wherein said film is impermeable to the
vapor emitted by said vapor corrosion inhibitor.

3. Material as claimed in claim 2, wherein said particles have a maximum
size of about 30 microns.

4. Material as claimed in claim 2, wherein said vapor corrosion inhibitor is
responsive to heat to emit an increasing dose of corrosion inhibiting vapor in
response to an increase in temperature.

5. Material as claimed in claim 2, wherein said film is a shrink/stretch film
that shrinks in response to heat applied thereto.

6. Material as claimed in claim 2, wherein said film is a shrink/stretch film
that shrinks in response to heat applied thereto, said adhesive securing a nonwoven
fabric to said shrink/stretch film, said nonwoven fabric being readily permeable to
the vapor emitted by said vapor corrosion inhibitor.

7. Material as claimed in claim 6, wherein the quantity of corrosion
inhibiting vapor emitted by the vapor corrosion inhibitor emitted increases as the
temperature of the vapor corrosion inhibitor is increased whereby an initial
relatively large dose of vapor is emitted when the material is shrunk around a

5 product.

8. Material as claimed in claim 1, wherein said film is a tape carrying said
adhesive on one side of the tape, said adhesive securing said tape directly to the
product to be protected. _

9. Material as claimed in claim 8, wherein the film is impermeable to the

vapor emitted by the vapor corrosion inhibitor, whereby the vapor emitted by the

* c L ] s *

inhibitor treats a portion of the product covered by the tape.
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25" Figure 7 is a view in perspective of a box container which _
~utili.zes the present invention to protect products contained therein
Referring now to Figures 1 and 2 of the drawi ngs, a shrink wap nateri al
generally indicated by the nunmeral 10 nade according to the present

I nvention i ncludes a |l ayer 12 consisting of a shrinkable,
stretchable filmwhich has a 30  predeterm ned shrink response in
response to heat WopMatesial as elpisnad inslaim &cwhsrein said parfiglog pf Yapars secured to

the layer 12,0y a0 AHGOH YEvd R¥ELiAGAYA Yol HEMSRE 96 d¥cdde

11. Packaging defining a volume for containing a product, said packaging
comprising an inner layer and an outer layer, an adhesive securing the inner layer
to the outer layer, and a vapor releasing additive in said adhesive releasing a vapor
into said volume for creating a protecting atmosphere within said volume.

12. Packaging as claimed in claim 11, wherein said additive releases a
vapor corrosion inhibitor.

13. Packaging as claimed in claim 11, wherein said outer layer is a flexible
film and said inner layer is a nonwoven fabric, said adhesive securing one side of
the nonwoven fabric to a facing side of the film, said vapor being released from
said adhesive through the nonwoven fabric and into said volume.

14. Packaging as claimed in claim 13, wherein said flexible film is a
shrinkable, stretchable film which shrinks in response to heat applied to the film.

15. Packaging as claimed in claim 13, wherein said flexible film is
impervious to said vapor.

16. Packaging as claimed in claim 11, wherein said inner layer. is an inner
flap of a box and the outer layer is an outer flap of said box, and said adhesive
secures said flaps together.

17. Packaging as claimed in claim 11, wherein said additive is selected
from the group consisting of vapor corrosion inhibitors, static electricity removers,
antioxidants, antimicrobials, acid neutralizers, acids, bases, fragrances, and color
emitters.

18. Material for shrink wrapping articles comprising a shrinkable,
stretchable film outer layer having a predetermined shrink response in response to
heat applied to the film, a nonwoven fabric inner layer, an adhesive securing the
inner layer to the outer layer, and a protective vapor releasing additive mixed with

5 said adhesive, said additive releasing a protective vapor, said protective vapor
passing through said nonwoven fabric for treating articles wrapped by said

LA

material.
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5 nunmeral 16. Layer 14 is a nonwoven fabric conprising nonwoven,

.randonty arranged fibers. The first layer 12 may be of any known type
of a shrinkabl e, stretchable filmwell known to those skilled in the
art, but is preferably a polyolefin in the ethylene vinyl acetate
copol ynmer. However, other shrink wap 5 fi | ms may be used. The nonwoven
fabric 14 may be of any well known type, | ncl ude both natural

and manmade fi berld; Materahas daimednn dlaimy %fWheSfH% Iﬁa1§§dd1t“’e relsaies dstapPr nyl on

6,6 or a co od pul p and pol yester fibers. Typical
fabrics are@ﬁk@;’%ﬁim}gﬁpont Cor poration under the trademark SANTARA or

by Fi ber wel20Naviateridhaes ¢laiaredi id eddimf 18 dvireseif ahidi fdmPBNadervithes tocsaikbven
fabric may 10 be spun bonded. It will be noted that the fibers formng
t he nonwovenY@8bric 14 cooperate to define voids 18.

21. Material as claimed in claim 18, wherein said additive is selected from
the group consisting of vapor corrosion inhibitors, static electricity removers,
antioxidants, antimicrobials, acid neutralizers, acids, bases, fragrances, and color
emitters.

22. Method of manufacturing wrapping material for wrapping articles
comprising the steps of providing a quantity of a flexible film layer, providing a
quantity of a nonwoven fabric layer, applying an adhesive and a vapor releasing
additive to one of said layers, and securing said film layer to the fabric layer by

5 engaging the other layer with the adhesive and vapor releasing additive applied to
said one layer.

23. Method of manufacturing wrapping material as claimed in claim 22,
wherein the adhesive and additive are mixed with each other before the adhesive is
applied to said one layer.

24. Method of manufacturing wrapping material as claimed in claim 23,
wherein the adhesive is applied to said one layer at a first dispenser and the
additive is applied to the one layer at a second dispenser.

25. Method of manufacturing wrapping material as claimed in claim 23,
wherein the adhesive is applied to said one layer by a dispenser, and the additive is

o

mixed with the adhesive in the dispenser.
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The ‘adhesive 16 is preferably a hot nelt adhesive in the bl ock copol yner
famly. According to the invention, an additive is dispersed throughout the
adhesive layer 16. The additive is preferably in particulated form and may
be, for 15 exanpl e, a vapor corrosion inhibitor (VC) sold by Cortec -

Corporation of St. Paul, M nnesot a under the designation M 138. This
mat eri al, when exposed to the noi sture in the air, vaporizes to
provi de a corrosion resisti nABSD E DISCLO ning with the

noi sture in the air, as will hereinafter be described. During
manuf acture of the adhesive, it is desirable to reduce the size of the VC

particles 20 to mmmdﬁmf(ﬂmﬂﬁng tRsmétbral fobehtini3Grappiigomsicied he
i ncreased surfacge rea _contained wthin the increased. nunmber of

smal | er parti 8 dsclosedniThs ‘B?FF%%M 18?’\‘“6?5 an 0“"31' shrigkalgpwretchabls filgy whichrigct i ve

manner. The p I gw]m, OF)ﬁﬁ of
time (about t\aﬂbﬁdfgé?g?%égﬁéﬁ%% %1 e %tl)r%cl véaqléa{s%c?ﬂ ér%jot.
avai | abl e. Bymelcxbesiveny usbe tcamhfeaﬂhbeﬁlﬁullairacte th¢ aenwovenmfabrig iayet.eMThe
per cent age of . the additive cgn be emtted. However, normal processing
to reduce the®¥Wsve éqygr inc u es an additive which releases a vapor, such as a vapor

corrosion inhibitor, which protects and/or treats the product wrapped by the

material.
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size to break the particles apart cannot be used, because if the additive

I S exposed to atnosphere, the additive conbines with the atnosphere
as descri bed above. Accordingly, particles size is reduced by placing
the particles in a chanber and reduci ng the tenperature in the

chanber to about -50[err]F. The humidity of the air 30 I nsi de the chanber
at this tenperature is effectively zero. The particles are then

pul veri zed by inpacting the particles upon thenselves forcing the particles
t hr ough

Ve T Y ATV
n S

m
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6 jets in a manner well known to those skilled in the art. The

-particles collide with t hensel ves, thereby fractioning the particles.
The particles are "classified out" of t he chanber in a nmanner well
known to those skilled in the art such that the maxi mum particle size

of the particles will be about 30 mcrons. The jet inpaction 5
continues until all of the particles in the chanber have been reduced to

this size. In addition to increasing the surface area of the
particles and therefore making nore of the additive available as

di scussed above, the reduced particle size also facilitates

di spensi ng of the adhesive and additive m xture though nozzl es as

expl ai ned herein with regard to Figure 4. 10 The adhesive m xture
I s conpounded by m xing thernoplastic rubber particles ackifiers,
pl asticizers and mneral oil together, cooking down the m xtu in a
manner well known to those skilled in the art, and then pouring the mxture
in a block nold. The frqgtionalized VCl particles may eﬁcrixed in
directly wlththe_Lo -—\ >~

METAL
BEING

©
e
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ot her ingredients as the mxture is being heated or by being drawn into the

“mineral 15 " oil before the nmineral oil is nmxed with the other
ingredients. Typically, the VC : conprises from about 5% to about 20%
by wei ght of the m xture. The other - i-ngredients are mxed in
proportion well known to those skilled in the art, which can vary

according to the properties of the adhesive that are desired.’

The thickness of the adhesive |ayer 16 has been exaggerated in Figures 1-3
20 for clarity. Preferably, the nonwoven |layer 14 has an irregular
surface, and the adhesi ve adheres only to the raised portions of the
surface to the film212. This permts nonwoven |ayer 14 to aerate
during shrinking, as the air entrained ip the voi ds 18 expands, so
that, after shrinking, as illustrated i Ci-ert—e FRe _nonwoven

Iayer has expanded to provide addi ti onddcushi oMy ==

to Figure 3, the article 19 wapped by the matefial 10 di\vi des
itself into anodic regions 19a (carrying a negafiveQharge as indicated in

Figure 3) and a cathodic region 19b (carfkying a pgsitive charge as
indicated in Figure 3).
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Rust and corrosion occurs as noisture entrained with the volume encl osed by
- the wrapping material transfers charges between these regi ons. The

filmlayer 12 acts 30 as a barrier preventing the vapor corrosion

inhibitor (VC) within the adhesive 16 fromemtting to atnosphere.

Accordingly, the VCl is emtted inwardly as

7 I ndi cated by the arrows A The fact that the material 10 acts as a

"one way
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emtter"” conserves the VCI additive, and assures that it will only be used
to protect t he product 19. As al so discussed above, the material 10 '
is shrunk around the products by applying heat, thereby causing the
shrink/stretch filmto shrink around 5 t he product, but the nonwoven

| ayer 18 acts as a cushion between the filmand the product to
prevent the product from bei ng damaged due to contact with the
shrink/strifftch ffOm 12. Wen the material 10 is being shrunk around the

pr oduct, YMO product is extrenely vul nerable and nost corrosion that
occurs w | cur en the product is initially wapped and the
humdity |g m{ﬂﬁ?n the wapping is 10 hi ghest. The VCI additive is
activated fgy hum dity, acidity, and heat. Since the material 10 is

shrunk arofind th oduct using heat,gqthe VC is initially heated
upon mwapping. A dingly, a very hijgiy does of VCl is emtted during the
wr appi ng b§ t he t applied to shrink \pe mat eri al around the product.

This very [ hi gh dose of inhibitaqr Co\nteracts the noisture within the
mat eri al . n

#he VCI 15 conden es~Q\\the N oduct 19, and conbines with the-
noi sture (t{L form a corrosion S r\_
- @
¢ ]
Q D
% i ©Q
N
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preventive salt which protects the material. Accordingly, after tRgCe>®04™

noisture within t he package is counteracted by the VC, a nol ecul ar
protective filmis forned on all of the metal surfaces. The VC
within the adhesive 16 continues to emt after the initial high dose,
but at a lesser level, for alimted period of tine, which may 20 be as

much as two years. Accordi ngly, noistule within the package is continually

O eact o by L URROTECTIVE WRAP WITHSABRRPHPE SEIAREKEY shitamdd) 11 Ve can

be added to the adheS| ve hesive 1's made will be
contained within the bl ock of adhesive. Wen the adhe5| ve is nelted
to be used, the addjtlve s first expos. her.e gerl us 25 very

little of the addiifisvié ad'é‘&ti?‘*é‘“ﬁéf‘%@é“ﬁékdﬁ%‘é’i“v lécaﬂ% Oaddi ti ve may

al so be addeqi)gyﬂgtfyg ﬁfgae@gygn@efrtgerlg@@e adhesive is nelted. The additive
and the hesive areé m xed’together and then placed in a di spenser

as will Iereinaft &hisbhevention relathtese lanladdltﬂvorcoduasmlmpr@ettth@ addhe@lamé aont )
t he nonwoven fabric

K
cont ai ners béfdpP é‘l%@f?ai&’é%miftgopf?ﬁ%ctw%%ﬂ VEs 1-ﬂéeo qh:e,%y §°Phnd RurSite Hay

include, for example, a vapor corrosion inhibitor (VCI) that reacts with moisture
enclosed within the wrapping material to protect the products from corrosion.
Corrosion is a major problem during the transportation and storage of

10 manufactured articles after manufacture but before they are distributed to the
ultimate consumer. Large articles, such as automobiles, vans and machinery and
other similar equipment are particularly susceptible to corrosion, particularly if they
are exported and are transported long distances in ocean going ships, where the
atmosphere is particularly corrosive. In prior U.S. Patent 5,491,017, a wrapping

15 material is disclosed in which a shrink/stretch film outer layer is intermittently
bonded to the surface of a nonwoven inner layer, and additives, such as corrosion
inhibitors are added to the nonwoven layer. However, if the additive is in the
nonwoven layer, the inhibitor is continuously emitted from the time that the
nonwoven layer is manufactured. Since it is common for the nonwoven material to

20 be stored for a period of time before use, the inhibitor may be depleted before the
article is wrapped with the material. Furthermore, other types of product
packaging may use an adhesive in which corrosion inhibitor may be included.

According to the present invention, an additive is added to the hot melt K

adhesive used to secure the nonwoven fabric to the shrink film. The additive

25 releases a vapor into the package enclosed by the wrap material which mixes with
the air enclosed within the package and any other vapors (such as moisture) in the
cavity being protected. The moisture’s presence, the vapor condenses on the
surface of the product being protected and forms a thin, but highly effective,
corrosion prohibiting layer or atmosphere. Should additional moisture enter the

30 enclosed cavity, the vapor released by the additive forms it into a noncorrosive

vapor. Furthermore, the shrink film outer layer acts as a barrier preventing
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30 very little of the additive is wasted before it is used. Finally, the

_additive can be di spensed directly onto the nonwoven material 14 at a
“station adjacent to, but

8 separate from the station dispensing the adhesive onto the
nonwoven material. In any event, the additive is not exposed to air
or noisture before it is used. 2

——

emission of the inhibitor into the atmosphere. Accordingly, the packaging material
according to the present invention is a "one way" emitter, in which all of the
additive is used to treat the product used with the material, and the additive is not
emitted into the ambient atmosphere.

5 In another embodiment of the invention, the adhesive mixed with additive
may be used in packaging materials other than the aforementioned two layer shrink
film/nonwoven material. For example, the adhesive, may be used as an adhesive on
a tape, which may be wrapped around articles to be protected, such that the
additive carried by the tape is emitted to treat the article wrapped with the tape.

10 For example, large manufactured objects, such as crankshafts and other machined
parts, often have relatively small machined areas as compared to the overall size of
the part. It is desirable to protect the machined areas from corrosion.

Accordingly, the machined areas alone may be wrapped with tape using an
adhesive carrying an additive such as a vapor corrosion inhibitor. The inhibitor

15 included in the adhesive emits to protect the machined areas from corrosion. The
tape is a flexible, impermeable material, so that the tape restricts the emission of
the additive in a direction such that the additive is not emitted to the ambient
atmosphere, and is only emitted from the adhesive to treat the section of the article
for which protection is desired.

20 It is not necessary that a completely impermeable barrier be used with the
adhesive disclosed according to the present invention. For example, adhesives are
commonly used to secure carpets or other coverings to the floors and sides of
motor vehicles. The metal parts beneath the carpet or covering are susceptible to,
corrosion. By using the adhesive according to the present invention, the vapor .

25 corrosion inhibitor mixed with the adhesive protects the floor or other metal
panels. Although the carpeting that is secured by the adhesive may not be
impermeable, it is at lease semi-impermeable to the additive, such that a much
higher proportion of the additive is used to protect the metal panel than is emitted
through the carpeting to the atmosphere. Similarly, the adhesive may be used to

30 secure the flaps of boxes together. While the flaps of the boxes are not

impermeable to the vapor released by the additive, the flaps will restrict emission




Furthernore, changing the type of additive is relatively sinple. If the

~additive were added to either the filmor the nonwoven material,
"large quantities of these 5 | ayers woul d have to be stocked in
i nventory so that the material containing the proper additive would
be available. By mxing wth the adhesive during application of the

adhesive to the batt or just before th® adhesive is appli ed to the

batt, maxi MugR apexXidb kitd tnd ¢, Thid &fhfining the majority of TRE SASNE (RAMGILR
Figure 4, the %iplgm 1% tl?s feo?ﬁlp}%?o’m ast‘?gﬂtﬁnmfo and thd 1o onwoven Tabric
14 is fed frahtha praduct @klosttavifhdm thecbdcdmaifierd t hr ough a gl ui ng

' 24 whi ch .the af ' d. hot | t. adhesi ' tored in a
Tecervoir 26 TS BRI PSP F SR P R v st f abr i ¢

14 by di spengiditive’ 2d By CoBtec i0drporation, S& PERINNATnNeRIth, dHAA¥EniRdtH0se skil | ed
in the art. If the aforenenti oned additive has not been m xed with

the hot frel tMaltieisiprefeped.odis mategalpis avaithblain pastiewdste fon,randess 108g as t he
o0 1 v T RSRATOTA R b HEARGR e B SR,
where the adfeesiiyenihinal. In addition to vapor corrosion inhibitors, other materials which
may be added to the adhesive layer and which form a protective or treating vapor
in the cavity enclosed by the wrapping material include anti-stats (static electricity
10 removers and dissipaters), antioxidants, antimicrobials (to protect the product from
bacteria and other biological contaminants), acid neutralizers, acid or bases (to
effect Ph changes), fragrances, additives which, when exposed to air, change color,
thus indicating that the product has been tampered with, and others.
By placing the additive in the adhesive layer which adheres the nonwoven
15 fabric to the film layer, costs are reduced because less additive will be required and
handling and inventorying are simplified. If the additive were placed in the film
layer, the additive releases in both directions (both into the cavity enclosed by the
material and outwardly into the atmosphere), thus requiring a substantially greater
quantity of additive. By including the additive in the adhesive layer, the film acts
20 as a barrier, preventing release of the vapor into the atmosphere. In order to place
the additive in the nonwoven, the nonwoven must be put through a bath, which
changes the properties of the nonwoven fabric, and reduces its cushioning, softness,
and other desirable properties. Furthermore, if the additive were placed in either.
the film layer or in the nonwoven layer, separate quantities of film or nonwoveﬁ
25 would have to be maintained in inventory for each of the additives that are to be
used, and the additive would release continually from the time that the film or
nonwoven is made. However, by putting the additive in the adhesive layer, the
additive material can be kept in a closed container, and thus be prevented from
releasing into the vapor form, until it is to be used. The additive can be mixed
30 with the adhesive in its molten form just before the adhesive is placed in a

dispenser, or the adhesive can be dispensed directly onto the adhesive layer ata
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di spensed thereon. The additive is stored in a reservoir or container 32
and spread on the fabric 14 in any well known manner. The fabric 12,
‘and t he nonwoven fabric 14 with the adhesive and additive spread
thereon, are fed through guide 20 rollers 34 toward bonding station 36.
Bondi ng station 36 is adjusted such that the film12 is brought in
t ouchi ng engagement to the fabric 14 wéthout substanti al pressure
bei ng applie [ I [ dhesi ve
preferably dgletgeq%rg &%kgﬁmﬁ%rgtgdb%gaj n?t%%?lgp #ﬁl%"z'bsgar%)éli thl%u &%l{lgfé}%e only on
a smal | adhqseneaedtsgg&sedfontdwmefmhwn&erahderf i Omthe ottBohalmdqghsadte'siyn 36 is

adj usted such that .the 25 |, 11 m.12 i brought in.toughin ge nt with
the fabric 153Hf ‘I’i(’?ﬁt‘n‘%‘ﬁ‘gg‘f‘@rﬁl\eé‘&‘nve when ﬁﬁ%g PRCPRH eé‘BgF?‘ %t %i t her
film12 or “BFocf(aFerh Gridf to ide. t"S‘iﬁc@ﬂQ' ddaievel Willnbex&tkapsulated bWtﬁ@adH@:@w@ ue,

the additive can be put in the adhesive up to 25% concentrati ons by

wei ght wiSt houeleasais iminjmezed. sBi stthert dispenbiog sheosddativeeby eepagate statien or

properties. After Si n t hr tation. 36 i s wound
o B rol © 2 Mg it with the Baiean ptet HEmoms aniieds e1aiia TR fiSoonier s
10 is parti céhaging sddifivbis@ffetfed almost immediately so that production interruptions

are minimized.

These and other advantages of the present invention will become apparent
10 from the following description with reference to the accompanying drawings in
which:

Figure 1 is a cross-sectional view taken through the wrapping material
according to the present invention before the material is shrunk around an article;

Figure 2 is a cross-sectional view similar to Figure 1 but illustrating the

15 wrapping material according to the present invention after it is shrunk around an
article;

Figure 3 is a view similar to Figure 2, but illustrating the manner in which
the present invention inhibits corrosion of products wrapped with the wrapping
material of Figures 1 and 2;

20 Figure 4 is a schematic illustration of the manner in which the wrapping
material according to the present invention is manufactured;

Figures 5 and 6 are views in perspective of a conversion van and a
motorcycle respectively which have been wrapped with a material made pursuant.
to the present invention; and '

25 Figure 7 is a view in perspective of a box container which utilizes the
present invention to protect products contained therein.

Referring now to Figures 1 and 2 of the drawings, a shrink wrap material
generally indicated by the numeral 10 made according to the present invention
includes a layer 12 consisting of a shrinkable, stretchable film which has a

30 predetermined shrink response in response to heat applied to the film. A second

layer 14 is secured to the layer 12 by an adhesive layer generally indicated by the

i
H




protecting large articles such as a van 40 (Figure 4) or a notorcycle 42

_(Figure 5). 9

"OQher articles, such as | awn and garden equi pnent, boats, other
recreational equi pnment, etc. are also suitable for wapping with
material 10 and treatnment by an additive carried in the adhesive 16.

The van 40 is wapped in a bag 43 of the
numeral 16. Layer 14 is a nonwoven fabric comprising nonwoven, randomly

arranged fibers. The first layer 12 may be of any known type of a shrinkable,
stretchable film well known to those skilled in the art, but is preferably a
polyolefin in the ethylene vinyl acetate copolymer. However, other shrink wrap
5 films may be used. The nonwoven fabric 14 may be of any well known type, and

may include both natural and manmade fibers, or combinations thereof, such as
polyester, nylon 6,6 or a combination of wood pulp and polyester fibers. Typical
fabrics are sold by the Dupont Corporation under the trademark SANTARA or by
Fiberweb North American identified as Fabric PBN-2. The nonwoven fabric may

10 be spun bonded. It will be noted that the fibers forming the nonwoven fabric 14
cooperate to define voids 18.

The adhesive 16 is preferably a hot melt adhesive in the block copolymer
family. According to the invention, an additive is dispersed throughout the
adhesive layer 16. The additive is preferably in particulated form, and may be, for

15 example, a vapor corrosion inhibitor (VCI) sold by Cortec Corporation of St. Paul,
Minnesota under the designation M-138. This material, when exposed to the
moisture in the air, vaporizes to provide a corrosion resisting atmosphere by
combining with the moisture in the air, as will hereinafter be described. During
manufacture of the adhesive, it is desirable to reduce the size of the VCI particles

20 to a maximum dimension of less than about 30 microns. The increased surface
area contained within the increased number of smaller particles permits emission of
the vapor in a more effective manner. The particles automatically "shut down"
after a period of time (about two years) even though some of the additive is still .
available. By increasing the available surface area, a much greater percentage of

25 the additive can be emitted. However, normal processing to reduce the particle
size to break the particles apart cannot be used, because if the additive is exposed
to atmosphere, the additive combines with the atmosphere as described above.
Accordingly, particles size is reduced by placing the particles in a chamber and
reducing the temperature in the chamber to about -50°F. The humidity of the air

30  inside the chamber at this temperature is effectively zero. The particles are then

pulverized by impacting the particles upon themselves forcing the particles through
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material 10. Heat is then applied to shrink the material against the van

40. As 5 di scussed above, as the material shrinks, nonwoven | ayer 14
‘aerates or expands, due to expansion of the air entrained in the
voi ds defined by the fibers defining the nonwoven fabric, thus
softening the material, protecting the vehicle 40 agai nst articles

such as stones that may be hurl ed agai st the vehicle during transport.

Si nce the ou}e%r inf 4 hifhd& \!Vélf | rEYd fidse Fl&ﬁ?d Yneﬁlie(gr@ e E&rﬁgleg rcﬁ%ﬁgtvﬁﬂl
agai nst 10 envi ronnent al “contam nant's, such as acid’railn. Wever, even
under the begiensélves, therelgy fractivmimnihe partioddsr ORieopurticles hek'elapsified ool adxposed,

nonpai nt ed tal parts of the van 40, particularl en the vehicle
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more of the additive available as discussed above, the reduced particle size also
facilitates dispensing of the adhesive and additive mixture though nozzles as
explained herein with regard to Figure 4.

10 The adhesive mixture is compounded by mixing thermoplastic rubber
particles, tackifiers, plasticizers and mineral oil together, cooking down the mixture
in a manner well known to those skilled in the art, and then pouring the mixture in
a block mold. The fractionalized VCI particles may be mixed in directly with the
other ingredients as the mixture is being heated or by being drawn into the mineral

15 oil before the mineral oil is mixed with the other ingredients. Typically, the VCI
comprises from about 5% to about 20% by weight of the mixture. The other
ingredients are mixed in proportion well known to those skilled in the art, which
can vary according to the properties of the adhesive that are desired.

The thickness of the adhesive layer 16 has been exaggerated in Figures 1-3

20 for clarity. Preferably, the nonwoven layer 14 has an irregular surface, and the
adhesive adheres only to the raised portions of the surface to the film 12. This
permits nonwoven layer 14 to aerate during shrinking, as the air entrained in the
voids 18 expands, so that, after shrinking, as illustrated in Figure 2, the nonwoven
layer has expanded to provide additional cushioning. '

25 Referring to Figure 3, the article 19 wrapped by the material 10 divides
itself into anodic regions 19a (carrying a negative charge as indicated in Figure 3)
and a cathodic region 19b (carrying a positive charge as indicated in Figure 3).
Rust and corrosion occurs as moisture entrained with the volume enclosed by the
wrapping material transfers charges between these regions. The film layer 12 acts

30 as a barrier preventing the vapor corrosion inhibitor (VCI) within the adhesive 16

from emitting to atmosphere. Accordingly, the VCI is emitted inwardly as
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recei ved, even though the products nmay spend many nonths in storage and
transport, particularly when exported overseas. Accordingly, the notorcycle

42 is 20 protected by the vapor corrosion inhibitor carried in the
adhesi ve. O her equi pment, such as el ectronic equi pnment, may
be wapped with the material 10, but with antistats, such as stat
removers or static electric dissipatork, added to the adhesive 16.

Q her product h .as _surgi,cal. equi t A ' t ed agai nst
cont am nat i olﬁaiﬁf}t%gr%ty [ tﬁ?ﬁangvgiAal ih%garcrt ﬁg‘q‘éqﬁi}enmg%éagg%ggﬁs% 3 g’g}%ﬁ%a 25
Fragrances nayitee casaded BetV el e ¥ed hayes shatgowilhahlywhensetihe ppatedtagi ng
s cut a pl easant odor surrounds the product, Oher types of

away, . [ 0]
addi ti ves, MPIPY%K@MQ As also digcusprisaboygi the aenterial (1Rds shaunk pegund | te)” be added

to the adhesj Y/ . L Lhe ’%}lﬁ%' fjves is
prevented fr r\r‘ﬁ&écs?‘l‘cg{)i%ﬁ%lyﬁl%s%a%tﬁg&g%?aéﬁ{ng tﬁg%nﬁg@ﬁ%éshpﬁlé?go %)y e PH m 12,
the vapos r e@dipryduesime shel funnedgbn ldyer dPpeadts agapahied babveen the¥idm dndythe
since the fibers conprisin

g the ngnwoven terial define |large, air-
filled voi dsPRRAVRIHO PrexeRb@e|Areduyck fogk baipg demage é%@af@é%? Wt“geth?/apor.
shrink/stretch film 12. When the material 10 is being shrunk around the product,
the product is extremely vulnerable and most corrosion that occurs will occur when
the product is initially wrapped and the humidity level within the wrapping is
10 highest. The VCI additive is activated by humidity, acidity, and heat. Since the
material 10 is shrunk around the product using heat, the VCI is initially heated
upon wrapping. Accordingly, a very high does of VCI is emitted during the
wrapping by the heat applied to shrink the material around the product. This very
high dose of inhibitor counteracts the moisture within the material. The VCI
15 condenses on the product 19, and combines with the moisture to form a corrosion
preventive salt which protects the material. Accordingly, after the moisture within
the package is counteracted by the VCI, a molecular protective film is formed on
all of the metal surfaces. The VCI within the adhesive 16 continues to emit after
the initial high dose, but at a lesser level, for a limited period of time, which may
20 be as much as two years. Accordingly, moisture within the package is continually
counteracted by the VCI.

As discussed above, the additive can be added to the adhesive when the
adhesive is made, and will be contained within the block of adhesive. When the -
adhesive is melted to be used, the additive is first exposed to atmosphere and thus

25 very little of the additive occurs before the adhesive is used. The additive may
also be added to the adhesive after the adhesive is melted. The additive and the
adhesive are mixed together and then placed in a dispenser as will hereinafter be
described for dispensing the adhesive onto the nonwoven fabric 14. Again, the
additive is kept in sealed containers before being added to the adhesive, so that

30 very little of the additive is wasted before it is used. Finally, the additive can be

dispensed directly onto the nonwoven material 14 at a station adjacent to, but




10 Referring now to Figure 7, a carton indicated by the

~nuneral 46 defines a cavity 48 for receiving a product (not shown).
" After the product is placed in the carton 46, the carton is seal ed
by folding inner flaps 50 inwardly, applying an adhesive 52 to the

flaps 50, and then folding over the outer flaps 54 over the inner 5
flaps 50 to thereby close the containe® 46. According to the invention, one

of the separate from, the station dispensing the adhesive onto the nonwoven material. In

any event, the additive is not exposed to air or moisture before it is used.
Furthermore, changing the type of additive is relatively simple. If the additive
were added to either the film or the nonwoven material, large quantities of these
5 layers would have to be stocked in inventory so that the material containing the
proper additive would be available. By mixing with the adhesive during
application of the adhesive to the batt or just before the adhesive is applied to the
batt, maximum flexibility is permitted.
Referring now to Figure 4, the film 12 is fed from a roll 20 and the

10 nonwoven fabric 14 is fed from a roll 22. The fabric 14 is fed through a gluing
station 24 which the aforementioned hot melt adhesive is stored in a reservoir 26
and lightly applied to the upper surface of the fabric 14 by dispensing roller 28, in
a manner well known to those skilled in the art. If the aforementioned additive has
not been mixed with the hot melt adhesive before it is placed in the reservoir 26,

15 the additive is spread from a station generally indicated by the numeral 30 onto the
upper surface of the fabric 14 at about the same place where the adhesive is
dispensed thereon. The additive is stored in a reservoir or container 32 and spread
on the fabric 14 in any well known manner. The fabric 12, and the nonwoven
fabric 14 with the adhesive and additive spread thereon, are fed through guide

20  rollers 34 toward bonding station 36. Bonding station 36 is adjusted such that the
film 12 is brought in touching engagement to the fabric 14 without substantial
pressure being applied to either the film 12 or the fabric 14. Since the adhesive
preferably does not wet through the fabric 14, bonding takes place only on a small
percentage of the fabric and film 12. Bonding station 36 is adjusted such that tﬁe

25 film 12 is brought in touching engagement with the fabric 14 without substantial
pressure being applied to either film 12 or the fabric 14. If the additive is mixed
with the glue, the additive can be put in the adhesive up to 25% concentrations by
weight without causing any substantial loss of adhesion or other properties. After
passing through station 36, the material is wound on a roll 38.

30 Referring now to Figures 5 and 6, the material 10 is particularly suitable for

protecting large articles such as a van 40 (Figure 4) or a motorcycle 42 (Figure 5). . .




af-orenentioned additives nmay be added to the adhesive 52, which rel eases
into the cavity 48 to protect the product stored therein. It is

" noted that the cardboard or paperboard is air perneable and the
fl aps 50, when folded, define a gap permtting access of the
additive into the cavity 48. 10 The invention can al so be used
with a tape material. Such tape materifl s are used to protect
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the additivegy bBven fabric, thus softening the material, protecting the vehicle 40 against
articles such as stones that may be hurled against the vehicle during transport.
Since the outer film 12 is impervious, the vehicle is also protected against
10 environmental contaminants, such as acid rain. However, even under the best of
circumstances, corrosion can take place on exposed, nonpainted metal parts of the
van 40, particularly when the vehicle is shipped overseas or packaged/shrunk wet
or with trapped moisture. Accordingly, the additive in the adhesive releases a
constant vapor which settles on and protects the exposed metal part of the van 40.
15 In Figure 5, material 44 is wrapped around the motorcycle 42. Again, the
motorcycle 42 includes many exposed, normally unpainted, metal parts.
Consumers expect that expensive products be in pristine condition wherever
received, even though the products may spend many months in storage and
transport, particularly when exported overseas. Accordingly, the motorcycle 42 is
20  protected by the vapor corrosion inhibitor carried in the adhesive.

Other equipment, such as electronic equipment, may be wrapped with the
material 10, but with antistats, such as stat removers or static electric dissipators,
added to the adhesive 16. Other products, such as surgical equipment, may be
protected against contamination by anti-microbials carried in the adhesive layer i6.

25 Fragrances may be added to the adhesive layers, so that when the packaging is cut
away, a pleasant odor surrounds the product. Other types of additives, well known
to those skilled in the art, may also be added to the adhesive. In any case, the
vapor admitted by the additives is prevented from escaping into the ambient
atmosphere by the film 12, the vapor readily passes through the open, expanded

30 woven layer, since the fibers comprising the nonwoven material define large, air-

filled voids which provide little resistance to passage of the vapor.




20 escape into atnosphere. Accordingly, all of the additive is used to
protect the product. Tape naterial is particularly useful in

" protecting nmachi ned portions of large articles. For exanple, many
machi ned conponents have machi ned surfaces conprising only a portion
of the total product. These surfaces nust be protected. agai nst
corrosion. Accordingly, the tape matefi®al may be w apped around these 25
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of the arti ctayity 48 for remiving i gnoduco{ret showmn)n e Aaisthe yproduct is placed in the

carton 46, the carton is sealed by folding inner flaps 50 inwardly, applying an

adhesive 52 to the flaps 50, and then folding over the outer flaps 54 over the inner

5 flaps 50 to thereby close the container 46. According to the invention, one of the

aforementioned additives may be added to the adhesive 52, which releases into the

cavity 48 to protect the product stored therein. It is noted that the cardboard or

paperboard is air permeable and the flaps 50, when folded, define a gap permitting

access of the additive into the cavity 48.

10 The invention can also be used with a tape material. Such tape materials
are used to protect products during transit by applying a film to the surface of the
product. Referring to Figure 8, adhesive 56 containing an additive such as a vapor
corrosion inhibitor is applied to one side of a film 58. The adhesive is used to
adhere the film to a surface of the product to be protected, thereby protecting the

15 product. The film may be any conventional film, including stretch films and
shrink films. The adhesive may be any suitable adhesive well known to those
skilled in the art, including hot melt adhesives. Since the film is impermeable to
the vapor corrosion inhibitor, the tape may be wrapped around portions of an
article where protection is desired, and the film does not allow the additives to

20 escape into atmosphere. Accordingly, all of the additive is used to protect the
product. Tape material is particularly useful in protecting machined portions of
large articles. For example, many machined components have machined surfaces
comprising only a portion of the total product. These surfaces must be protectegl.
against corrosion. Accordingly, the tape material may be wrapped around these

25 machined surfaces so that the machined surfaces are protected. This is more cost
effective than wrapping the entire article, when only a portion of the article

corrosion protection necessary.




11 CLAI MS: 1. Material for protecting products conprising

a filmhaving opposite sides and an adhesive applied to one side of
-said film said adhesive including particles of a vapor corrosion
inhibitor m xed in said adhesive, said vapor corrosion i nhi bitor

emtting a corrosion inhibiting vapor protecting said product fromb5

corrosi on. 2. Material aslélaimed in claim1, wherein said film
S irrpermeabéEAi gt he vapor emtted by said vapor corrosion inhibitor.
3. Material as claimed in claim2, wherein said particles have a nmaxi num

size of about 30 lni Bfatenial for protecting products comprising a film having opposite sides

and an adhesive applied to one side of said film, said adhesive including particles
of a vapor corrosion inhibitor mixed in said adhesive, said vapor corrosion
inhibitor emitting a corrosion inhibiting vapor protecting said product from
corrosion.

2. Material as claimed in claim 1, wherein said film is impermeable to the
vapor emitted by said vapor corrosion inhibitor.

3. Material as claimed in claim 2, wherein said particles have a maximum
size of about 30 microns.

4, Material as claimed in claim 2, wherein said vapor corrosion inhibitor is
responsive to heat to emit an increasing dose of corrosion inhibiting vapor in
response to an increase in temperature.

5. Material as claimed in claim 2, wherein said film is a shrink/stretch film
that shrinks in response to heat applied thereto.

6. Material as claimed in claim 2, wherein said film is a shrink/stretch film
that shrinks in response to heat applied thereto, said adhesive securing a nonwoven
fabric to said shrink/stretch film, said nonwoven fabric being readily permeable to
the vapor emitted by said vapor corrosion inhibitor.

7. Material as claimed in claim 6, wherein the quantity of corrosion
inhibiting vapor emitted by the vapor corrosion inhibitor emitted increases as the
temperature of the vapor corrosion inhibitor is increased whereby an initial
relatively large dose of vapor is emitted when the material is shrunk around a
product.

8. Material as claimed in claim 1, wherein said film is a tape carrying said
adhesive on one side of the tape, said adhesive securing said tape directly to the
product to be protected.

9. Material as claimed in claim 8, wherein the film is impermeable to the
vapor emitted by the vapor corrosion inhibitor, whereby the vapor emitted by the

inhibitor treats a portion of the product covered by the tape.
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4.- Material as clained in claim2, wherein said vapor corrosion inhibitor

S responsive to heat to emt an increasing dose of corrosion
“inhibiting vapor in response to an increase in tenperature.

5. Material as clainmed in claim2, wherein said filmis a shrink/stretch

film that shrinks in response to heat applied thereto. 6.

Material as claimed in claim2, wherelA said filmis a shrink/stretch film
that shrinks in 1espoiegalt: d[tﬁﬁh"ed@:@l@iahﬁdi twWheredt Gaid paltitlesditempye securing a
nonwoven fabric to said shrink/stretch film sai d nonwoven fabric

bei ng readi |09rrp@pm@lbb@rtlwve a maxigany diseansieniof tabeutpl0 BYGraNs/apor corrosi on

I nhi bitor. |

quantity of corr05| oaCkaémé\@éﬁm%%tvlgﬁmgvg) grgﬁjtain gt%ghi@au@% ﬁwa agkirkuré%rrom on
i nhi bitor ercotripeiding raoriaacrelayersantfu outer layéremfpedﬂaa‘sweaemfrlrtghhe \mmmrlayeor rosi on
inhibitor is increased whereby an initial reI g Iarge dose of
vapor is eni ?tﬂ@‘dommﬁm@nﬁatV@pPrarelqaémgmddﬁwe 4R SUAR essve fel 95198 fcYapor

into said volume for creating a protecting atmosphere within said volume.

12. Packaging as claimed in claim 11, wherein said additive releases a
vapor corrosion inhibitor.

13. Packaging as claimed in claim 11, wherein said outer layer is a flexible
film and said inner layer is a nonwoven fabric, said adhesive securing one side of
the nonwoven fabric to a facing side of the film, said vapor being released from
said adhesive through the nonwoven fabric and into said volume.

14. Packaging as claimed in claim 13, wherein said flexible film is a
shrinkable, stretchable film which shrinks in response to heat applied to the film.

15. Packaging as claimed in claim 13, wherein said flexible film is
impervious to said vapor.

16. Packaging as claimed in claim 11, wherein said inner layer is an inner
flap of a box and the outer layer is an outer flap of said box, and said adhesive
secures said flaps together.

17. Packaging as claimed in claim 11, wherein said additive is selected
from the group consisting of vapor corrosion inhibitors, static electricity removers,
antioxidants, antimicrobials, acid neutralizers, acids, bases, fragrances, and color
emitters.

18. Material for shrink wrapping articles comprising a shrinkable,
stretchable film outer layer having a predetermined shrink response in response to
heat applied to the film, a nonwoven fabric inner layer, an adhesive securing the
inner layer to the outer layer, and a protective vapor releasing additive mixed with

5 said adhesive, said additive releasing a protective vapor, said protective vapor

passing through said nonwoven fabric for treating articles wrapped by said

T

material.




8. Material as clainmed in claiml, wherein said filmis a tape carrying

sai d adhesi ve on one side of the tape, said adhesive securing said
“tape directly to the product to be protected. 9. Material
as claimed in claim8, wherein the filmis inperneable to the vapor

emtted by the vapor corrosion inhibitor, whereby the vapor emtted by the
inhibitor treats a portion of the proddct covered by the tape.

19. Material as claimed in claim 18, wherein said additive releases a vapor
corrosion inhibitor.

20. Material as claimed in claim 18, wherein said film is impervious to said
vapor.

21. Material as claimed in claim 18, wherein said additive is selected from
the group consisting of vapor corrosion inhibitors, static electricity removers,
antioxidants, antimicrobials, acid neutralizers, acids, bases, fragrances, and color
emitters.

22. Method of manufacturing wrapping material for wrapping articles
comprising the steps of providing a quantity of a flexible film layer, providing a
quantity of a nonwoven fabric layer, applying an adhesive and a vapor releasing
additive to one of said layers, and securing said film layer to the fabric layer by

5 engaging the other layer with the adhesive and vapor releasing additive applied to
said one layer.

23. Method of manufacturing wrapping material as claimed in claim 22,
wherein the adhesive and additive are mixed with each other before the adhesive is
applied to said one layer.

24. Method of manufacturing wrapping material as claimed in claim 23,
wherein the adhesive is applied to said one layer at a first dispenser and the
additive is applied to the one layer at a second dispenser.

25. Method of manufacturing wrapping material as claimed in claim 23,

wherein the adhesive is applied to said one layer by a dispenser, and the additive is |

mixed with the adhesive in the dispenser.
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12 10. Material as clained in claim8, wherein said particles

of vapor corrosion inhibitor have a nmaxi num di nensi on of about 30

" microns. 11. Packagi ng defining a volune for containing a
product, said packagi ng conprising an inner |ayer and an outer |ayer,
an adhesi ve securing the inner |ayer to the outer |ayer, and a vapor
rel easing additive in said adhesive __r’ﬁ"l;_easi ng a vapor into said vol une
for creating a protecting ABRACTONMTHE DBSTIOIORWE. 12.

Packaging as clainmed in claim 11, wherern said additlve rel eases a
vapor corrosi oRROTEGTTVE. WRAP WITH ADDIRIVEDRIAYERY SYSTEMred in claim

11, wherein said,QuUrer_layer_Js T exible . LlLmand said inner |ayer
i'S a nonwoven fd%rn?ag?naégpé n&%@sﬁ’&&‘@éﬁu%ﬁ&m&% tfgf atgugz?wra%pm% %rﬁgle%onwoven
fabric to aisfdisdisgdsiThe mitetidldndlnded anSaiter sheipRablO estreethable FHHEWhich Qs

sai d adhesive through the nonwoven fabric and into said vol une.
14. Packagi bepdsd te aaiipged layer cprsising D apanywivan dahrie. f Ablpgk eopplymsrihot o

melt adhesive is used to secure the film layer to the nonwoven fabric layer. The

adhesive layer includes an additive which releases a vapor, such as a vapor
corrosion inhibitor, which protects and/or treats the product wrapped by the

material.

Figure 1




shrinkabl e, stretchable filmwhich shrinks in response to heat applied to

.the film _ 15. Packaging as clained in claim13, wherein said
flexible filmis i npervious to said vapor. 16. Packagi ng
as claimed in claim11l, wherein said inner |layer is an inner flap of a
box and the outer layer is an outer flap of said box, and said adhesive
secures said fl aps together. _1 17, Packaging as claimed in claim
11, wherein said additive is selected fromthe group consisting of
vapor corrosion inhibitors, static electricity renovers, ant i oxi dant s,
antimcrobials, acid neutralizers, acids, bases, fragrances, and col or
emtters. 18. Material for shrink wapping articles conprising
a shrinkabl e, stretchable filmouter |ayer having a predeterm ned
shrink response in response to heat applied to the film a nonwoven
fabric inner |layer, an adhesive securing the inner layer to the outer

| ayer, and a protective vapor releasing additive mxed with




5 said adhesive, said additive releasing a protective vapor, said

. protective vapor passi ng through said nonwoven fabric for treating
articles wapped by said mat eri al .
13 19. Material as clainmed in claim 18, wherein said additive
rel eases a vapor corrosion ithﬂ;or.
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20. Material as clained in claim18, wherein said filmis inpervious to

.said vapor . 21. Material as clainmed in claim18, wherein
said additive is selected from t he group consisting of vapor corrosion
inhibitors, static electricity renovers, . antioxidants, antimcrobials,
acid neutrallzers aci ds, bases, fragrances and col or emtters.

22. Met hod of nanufacturlng Wr appi ng _Ra ﬁaterlal for wapping articles
conprising the steps of providing a quantity of a flexible filmlayer,
providing a gquantity of a nonwoven fabric |ayer, applying an adhesive
and a vapor releasing additive to one of said |layers, and securing
said filmlayer to the fabric layer by 5 engagi ng the other layer with
the adhesive and vapor releasing additive applied to said one | ayer.
23. Method of manufacturing wapping niDer iz ai med in claim 22,

3t her before the

adhesive is
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applied to said one |ayer. 24. Method of manufacturing w apping
. material as clainmed in claim23, wherein the adhesive is applied to
said one layer at a first dispenser and the additive is applied to the
one | ayer at a second di spenser. 25. Method of manufacturing
wrapping material as clainmed in claim23, wherein the adhesive is
applied to said one layer by a dispender, and the additive is m xed

wi th the adhesive in the dispenser.
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