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(57) ABSTRACT 

The invention relates to an adhesive tape with a carrier com 
posed of a film, there being applied on one side of the carrier 
an adhesive based on natural rubber or synthetic rubber, 
where the film is a biaxially oriented film made of polypro 
pylene, polyethylene or polyester such as PET, and on the side 
of the carrier not coated with adhesive there is a release layer, 
based in particular on carbamate. 
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ADHESIVE TAPE 

0001. This patent application claims priority of German 
Patent Application No. 10 2014 206349.3, filed on Apr. 2, 
2014, the entire contents of which is incorporated herein by 
reference. 
0002 The invention relates to an adhesive tape. 
0003. One of the uses of adhesive tapes is in producing a 

join between two flat materials in web form that have been 
wound into rolls, in the context of a static roll changeover. 
0004 Flat materials in web form, more particularly paper, 
are wound up into rolls, for Supply, for example, to a paper 
processing machine or to a printing and/or packaging 
machine. In the case of a static roll changeover, the rolls. Such 
as a parent reel of paper, are stopped, meaning that their 
rotation is halted, the end of one parent reel is bonded to the 
start of the other, and the new parent reel is then set rotating 
again. The static reel changeover, carried out manually by 
production staff, from an empty to a full roll is a familiar 
procedure in paper mills or the like in order to give—among 
others—continuous paper webs. Within the paper industry, 
this procedure is employed, for example, on rewinders, roll 
splitters and cross-cutters. Static roll changeover is a compli 
cated process, which must normally be performed by two 
specialists. 
0005. The join between old and new paper webs, referred 
to as a splice, is frequently retained in the paper web 
assembled in this way, and is Supplied to an end customer. 
Irrespective of the nature of the webs being joined, their 
joining is referred to generally as splicing. For producing 
Such joins, double-sided adhesive tapes, referred to as tabs, or 
single-sided adhesive tapes are known. Carriers used for the 
adhesive tapes are usually paper carriers, and also water 
soluble self-adhesives, which are coated onto one or both 
sides of the carrier. 
0006 Where a double-sided adhesive tape is used for pro 
ducing a join, the adhesive tape is adhered to the outer ply of 
the web material, substantially in the longitudinal direction of 
a full roll of the web material. Subsequently, on the side of the 
adhesive tape that is pointing radially outwards, the release 
paper or liner paper is peeled from the other self-adhesive, 
and the end of the web of the empty roll, such as the paper web 
of the empty parent reel, is adhered to the self-adhesive. Any 
residues of paper projecting can be cut off or torn off. 
0007. With single-sided adhesive tapes, half is bonded 
beneath the end of the topmost ply of one roll, in such a way 
that the half of the self-adhesive, viewed in the width of the 
adhesive tape, is essentially still available for bonding with 
the other web end. Advantageously, the single-sided adhesive 
tapes are provided with a centrally slit release paper or liner 
paper, allowing the bonds to be made in Succession, with only 
one section of the release paper being removed in each case. 
Joining with single-sided adhesive tapes is used particularly 
with adhesive bonds which remain in a paper roll for a rela 
tively long time. By virtue of their low thickness, they do not 
cause pressure points during the further processing of the 
paper web, and the elastic self-adhesive is not Squeezed out 
laterally as a result of further processing. 
0008. The adhesive tapes used are distinguished by shear 
resistant, usually water-soluble adhesives, since otherwise 
there is a risk of failure under the high tensile stresses, or the 
adhesive tapes, in the course of winding into rolls and of 
prolonged storage, Squeeze out and thereby stick to the adja 
cent plies of paper—this can lead to problems during further 
processing; but on the other hand, because of their water 
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soluble self-adhesives and paper carriers, they cause no dis 
ruption in the paper machine when the paper wastes are 
re-used. 

0009. Also known are single-sided adhesive tapes pro 
vided with a splittable system on their reverse face, the face 
opposite to the self-adhesive coated onto the carrier. In this 
case, the splittable system, which essentially likewise com 
prises a double-sided adhesive tape, is adhered to the second 
from-outerply of the web material on the roll, in order thereby 
to fix the outer ply half of which is adhered to the exposed 
self-adhesive on the adhesive tape—on the roll. As soon as the 
end of the old web is firmly stuck to the other half of the 
self-adhesive on the adhesive tape, and the web material is 
drawn, for example, into a paper-processing machine, the 
splittable system preferably the carrier of this double-sided 
adhesive tape is split by the forces which occur and which 
act Substantially perpendicular to the principal plane of the 
adhesive tape; the outer ply is unwound from the roll and 
Supplied to the machine; and the self-adhesive on the second 
from-outer ply is covered in a non-adhesive way by the split 
table system. 
0010 Adhesive tapes are also used to join webs, such as a 

first film web and a second film web, so as to give a corre 
spondingly longer overall length ("running length'). The film 
web is then present preferably rolled up on a roll without 
interruptions in the desired running length. 
0011. The longer the resulting film web, the greater the 
extent to which a high productivity can be achieved in its use. 
There is also a reduction in fitting times or service times 
which are associated, for instance, with roll changeover. 
0012. One known method for joining film webs is “splic 
ing, in which commercial self-adhesive tapes are mounted 
manually in order to stick two film webs together. Splicing 
with adhesive tape is cost-effective, can be done with a rela 
tively high accuracy of matching of the film webs to one 
another, and the splice (the joining point or joining seam) 
possesses high strengths, especially tensile strength in the 
running direction of the film web. The tensile strength in the 
running direction of the film web is critical, since the forces 
which occur during the processing of film webs in, for 
example, printing machines, laminating machines, lining 
machines and hot-stamping machines, occur in the running 
direction, especially for the rapid transport of the film web. 
0013 Film splices of exactly this kind are needed in the 
production of adhesive tapes. The film webs to be coated with 
the adhesive are spliced to form a continuous web, which can 
be coated rapidly and without interruption. 
0014. In splicing, the ends of the webs to be joined may 
abut one another more or less directly, and so that two web 
ends to be joined are joined by means of an adhesive tape 
which is applied in Such a way that it overlaps both edges. 
This splice is known as a so-called butt splice. 
0015. Furthermore, the web ends may also overlap, mean 
ing that the adhesive tape is applied parallel to the end edge of 
the web on top such that the adhesive tape is bonded not only 
to the end section of the web on top but also, at the same time, 
to a section on the underlying web; the overlap edge is in this 
case located beneath the adhesive tape. This splice is called an 
overlap splice. 
0016 Furthermore, single-sided or double-sided adhesive 
tapes are used for roll end bonding in the papermaking and 
paper-processing industry. 
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0017. When the usual fastening labels are used in combi 
nation with double-sided adhesive tapes, the risk exists of 
these labels tearing because of the stresses which may arise in 
the paper roll during storage. 
0018. The adhesive tapes used are distinguished in general 
likewise by shear-resistant, usually water-soluble adhesives, 
which on the one hand remove the risk of the failure of roll 
end bonding under the high tensile stresses which exist within 
a roll of paper, but on the other hand, by virtue of their 
water-soluble self-adhesives and paper carriers, do not cause 
disruption in the paper machine when the paper wastes are 
re-used. 
0019. Within the paper-processing industry, roll end bond 
ing takes place a number of times—for example, after paper 
making on the paper machine, after rewinding ahead of the 
coating machine, after coating on the coating machine, after 
calendering, after roll slitting, and before dispatch. 
0020. This roll closure operation, also known as “end tab 
bing, is known not only in the paper industry but also in film 
manufacture and in the metal industry as well (for example, in 
the case of coils made from rolled metal sheets). 
0021 Considered a disadvantage with adhesive tapes is 
the possibility, owing to the high tensile forces in the web 
material within the spliced web after the join has been pro 
duced, of the two web ends pulling apart at the adhesive join 
in the longitudinal direction of the web material. Conse 
quently, the self-adhesive is exposed at the gap pulled open 
between the two web ends, and this adhesive may stick unde 
sirably to the overlying web in the case, for example, of 
winding onto a new roll. 
0022. It is much more serious if the splice ruptures, in 
particular because the carrier in the adhesive tape is not stable 
enough to be able to accommodate the transverse forces 
(forces in the transverse direction of the adhesive tape carrier) 
that occur because of the high tensile forces. In particular, the 
carrier in the adhesive tape must be dimensioned such that it 
is able to absorb these forces as far as possible without 
stretching of the carrier. 
0023 The end of a roll of steel sheet as well develops a 
strong tendency to stand up from the roll, meaning that the 
adhesive closure tape must be able to accommodate very 
strong transverse forces in order not to rupture. 
0024. It is an object of the invention to provide an adhesive 
tape which has all of the required mechanical properties in 
order to find use, in particular, as an adhesive splicing tape or 
for end tabbing, with the adhesive tape, and especially the 
carrier, being able to absorb transverse forces acting on the 
adhesive tape, this tape at the same time satisfying the 
increasing requirements of environmentally benign produc 
tion. 
0025. This object is achieved by means of an adhesive tape 
as characterized in more detail hereinbelow. 
0026. The invention accordingly provides an adhesive 
tape with a carrier composed of a film, there being applied on 
one side of the carrier an adhesive based on natural rubber or 
synthetic rubber, where 

0027 the film is a biaxially oriented film made of 
polypropylene, polyethylene or polyester such as PET, 
and 

0028 on the side of the carrier not coated with adhesive 
there is a release layer, based in particular on carbamate. 

0029. For the adhesive tape of the invention, oriented film 
carriers are used on account of the special mechanical 
demands. By means of orientation-synonymous with 

Oct. 8, 2015 

stretching of the primary film formed primarily in the manu 
facturing operation into one or more preferential directions— 
it is possible to exert a targeted influence on the mechanical 
properties. So-called biaxially oriented films may in one 
alternative be stretched sequentially, with the primary film, 
after having been formed by extrusion with a slot die, being 
stretched firstly in the machine direction, by being passed 
over a sequence of rollers, the transport speed of the film 
being greater than the speed on exit from the extrusion die. 
The film is subsequently stretched in the transverse direction 
in a drawing unit. Stretching of the film in two directions may 
also be performed in one step (compare, for example, U.S. 
Pat. No. 4,675,582 A and U.S. Pat. No. 5,072,493 A). 
0030. Likewise known is the stretching of BOPP carriers 
in a film-blowing process. 
0031. The principle of orienting lies in the aligning of the 
polymer molecule chains and of the crystal structures formed 
from them, and also in the aligning of the amorphous regions 
into particular preferential directions, and in the associated 
increase in strength. In principle, however, the strength is 
reduced in the direction in which no orientation takes place. 
0032. According to one preferred embodiment of the 
invention, the film consists of biaxially oriented polypropy 
lene or biaxially oriented polyester such as polyethylene 
terephthalate. 
0033. The draw ratio on drawing of the film (especially in 
the case of films made of PE and PP) in the longitudinal 
direction (machine direction) is preferably 1:5 to 1:9, more 
preferably 1:6 to 1:7.5, very preferably 1:6 to 1:6.5. 
0034. The draw ratio on drawing of the film (likewise 
especially in the case of films made of PE and PP) in the 
transverse direction is preferably 1:5 to 1:10, more preferably 
1:6 to 1:7. 
0035. With further preference, in the case of PE and PP 
films, the drawing is the same in longitudinal and transverse 
directions. 
0036. The draw ratio on drawing of the film (especially in 
the case of films made of PET) in the longitudinal direction 
(machine direction) is preferably 1:3.5 to 1:6, more prefer 
ably 1:4 to 1:5. 
0037. The draw ratio on drawing of the film (likewise 
especially in the case of films made of PET) in the transverse 
direction is preferably 1:3.5 to 1:6, more preferably 1:4 to 1:5. 
0038. With further preference, in the case of PET films, the 
drawing is the same in longitudinal and transverse directions. 
0039. A draw ratio of 1:6 indicates that a drawn-film sec 
tion of 6 m in length is produced from a film section of, for 
example, 1 m in length. The draw ratio is often also desig 
nated as the quotient formed from the linear speed prior to 
stretching and the linear speed after stretching. The numerical 
figures used hereinafter relate to drawing. 
0040. Furthermore, the film may consist of blends of poly 
ethylene and polypropylene. According to a further advanta 
geous embodiment of the invention, the film comprises, at 
least in part, copolymers of propylene (in the case of poly 
ethylene as principal monomer) and/or copolymers of poly 
ethylene (in the case of polypropylene as principal mono 
mer). 
0041 According to the most advantageous embodiment of 
the invention, the film consists of pure polyester. 
0042 Preferred film material is pure polypropylene or 
polyethylene, although copolymers of ethylene and polar 
monomers such as styrene, vinyl acetate, methyl methacry 
late, butyl acrylate or acrylic acid are also included. The 
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material may be a homopolymer such as HDPE, LDPE or 
MDPE or a copolymer of ethylene and another olefin such as 
propene, butene, hexene or octene (for example LLDPE, 
VLLDPE). Also suitable are polypropylenes (for example 
polypropylene homopolymers, random polypropylene 
copolymers, or polypropylene block copolymers). 
0043. The fraction (preferably weight-based) of the 
comonomer is always Smaller than the fraction (preferably 
weight-based) of the principal monomer. 
0044 Additionally suitable, although fairly unsatisfacto 

rily, as carrier material for the adhesive tape are also films 
such as those, for example, made of PA, PU or PVC. In 
accordance with the invention, however, all of these polymers 
are not preferred. 
0.045 Conceivable in the sense of the invention are film 
laminates in which at least one film is selected from the group 
of 

004.6 biaxially oriented polypropylene, 
0047 biaxially oriented polyethylene or 
0048 biaxially oriented polyester such as PET. 

0049. Where the use of the adhesive tape requires even 
higher strength or stretch resistance than that achievable by 
means of a film carrier alone, the carrier may be further 
reinforced by joining-on of fibre-like materials, especially 
individual filaments running in the machine direction, or 
woven filament fabrics or laid filament scrims. Methods 
known to the skilled person are the laying of aforementioned 
fibre-like materials onto a precoated film web, and subse 
quent coating, performed in a separate production step or else 
the same production step, with the adhesive that later on is 
actually the active adhesive. 
0050. The fibre-like reinforcing materials such as, for 
example, filaments or woven filament fabrics or laid filament 
scrims may therefore be mounted directly on the carrier 
(whether this carrier is made of film or is a textile carrier), 
incorporated into the carrier or incorporated into the adhe 
S1V. 

0051. The films advantageously possess an elongation at 
break in transverse direction of between 20% and 160%, in 
one particularly advantageous embodiment between 30% and 
120%, with further preference between 60% and 100%. The 
elongation at break in transverse direction is also determined, 
correspondingly, in the transverse direction of the film. 
0052 Further advantageously, the films possess a thick 
ness between 15 um and 150 um, in one particularly advan 
tageous embodiment between 30 um and 100 um, with further 
preference 35 um and 75um. 
0053. With further preference, the films at the same time 
have an elongation at break and also a thickness which lie 
within the stated limits. 
0054 The stated values for the elongation at break and the 
thickness here are valid in particular for biaxially oriented 
films. 
0055. It may be noted at this point that in the case of the 
adhesive tapes reinforced by joining-on of fibres and/or fila 
ments preferably in machine direction, and/or by woven fila 
ment fabrics or laid filament scrims (for example crossfila 
ments), the elongation at break of the products is determined 
in general by the mechanics of the fibre materials and those of 
the filament geometries. Such products typically have elon 
gations at break in longitudinal direction of 3% to 25%, with 
5% to 8% being particularly preferred. 
0056 Carriers which can be used are, furthermore, all 
known textile carriers such as knitted fabrics, scrims, tapes, 
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braids, tufted textiles, felts, woven fabrics (encompassing 
plain weave, twill and satin weave), knits (encompassing 
warp knits and other knits) or nonwoven webs, the term 
“nonwoven web comprehending at least sheetlike textile 
structures in accordance with EN 29092 (1988) and also 
Stitchbonded webs and similar systems. In accordance with 
the invention, these are not preferred. 
0057 The carrier preferably consists of exactly one film 
ply (besides the auxiliary layers still to be described, such as 
primer or release). 
0058. The carrier, however, may have, besides one film 
layer, one or two or more film plies. Preferred embodiments 
are those with up to five plies, preferably all formed from the 
same polymer, more preferably polyester. 
0059 Each of these films may also consist of other poly 
mers or of blends of two or more polymers. 
0060. In accordance with another advantageous embodi 
ment, the film is opaque. The carrier, furthermore, may be 
coloured. 
0061 The carrier is preferably coloured as a result of the 
use of dyes and/or pigments. Where reference is made here 
inafter only to dyes or pigments, respectively, it is evident to 
the skilled person that both are meant. 
0062 Suitable coloured pigments are, in particular, those 
which are in finely divided form, examples being general 
purpose pigments, fluorescent colour pigments and afterglow 
pigments. 
0063 Examples are carbon black, titanium dioxide, cal 
cium carbonate, Zinc carbonate, Zinc oxide, silicates or silica, 
also mica, especially copper hydroxide phosphate, or else 
Iriodin, a pearlescent pigment based on basic lead carbonate. 
The additive, furthermore, may be a thermochromic dye. 
0064. The pigment may be based on anthraquinone. 
Anthraquinone dyes are an extensive group of highly lightfast 
dyes with various constitutions, all deriving from 
anthraquinone by Substitution or by fusing-on of further ring 
systems (for example acridones, carbazoles, thiazoles, 
thiophene derivatives, azines, fused ring systems and the 
like). 
0065. They include aminoanthraquinone pigments and 
hydroxyanthraquinone pigments, and also heterocyclic and 
polycarbocyclic anthraquinone pigments. 
0066. The pigment may further consist of an azo com 
pound. Allazo dyes have the general formula R1-N=N R2, 
where the two radicals R1 and R2 may be identical or differ 
ent. 

0067. These dyes are admixed to the base polymers form 
ing the carrier, preferably forming the carrier film, in an order 
of magnitude in particular of several parts per thousand (start 
ing from 3 parts per thousand) up to a maximum of 10 wt %, 
preferably in amounts from 1 to 10 wt %, more particularly 
from 2 to 4 wt %, based on the total weight of the carrier layer. 
0068. As carriers for the adhesive tape it is possible to use 
the above-described films directly, with the side that is later to 
be coated with the adhesive generally being subjected to a 
fluorine treatment, a plasma treatment, a corona pretreatment 
or else flame pretreatment, in order to anchor the adhesive 
more effectively on the carrier. 
0069. A further improvement in the adhesion, synony 
mous with the anchoring of the adhesive on the carrier and 
therefore with the prevention of transfer of adhesive to the 
reverse of the carrier during unwinding of the rolls (or as an 
alternative treatment), may be accomplished through the use 
of primers (also called adhesion promoters). Primers which 
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can be used are the known dispersion systems and solvent 
systems, based for example on isoprene- or butadiene-con 
taining rubbers and/or cyclo rubbers. Isocyanates or epoxy 
resins as additives improve the adhesion and in Some cases 
also increase the shear strength of the pressure-sensitive 
adhesive. Isocyanate-crosslinked primers are preferred. 
0070. With these primers it is possible, firstly, to tailor the 
Surface energy in line with objectives, and, secondly, to pur 
Sue chemical attachment of the adhesive component to the 
carrier in the case, for example, where isocyanate-containing 
primers are used. 
0071. The normal application weight of the primer per unit 
area is between 0.01 and 10 g/m, preferably between 0.01 
and 3 g/m, more preferably between 0.05 and 0.2 g/m. 
0072 Another possible way of improving the anchoring 

lies in the use of carrier films which by means of coextrusion 
have been equipped specifically with a polymer Surface 
favourable for the attachment to the pressure-sensitive adhe 
S1V. 

0073. The adhesive applied to the carrier material is pref 
erably a pressure-sensitive adhesive, in other words an adhe 
sive which permits a durable bond to virtually all substrates 
even under relatively weak applied pressure and which, after 
use, can be detached from the Substrate again Substantially 
without residue. At room temperature, a pressure-sensitive 
adhesive is permanently tacky, thus having a Sufficiently low 
Viscosity and a high initial tack, allowing the Surface of the 
bonding base in question to be wetted even under low applied 
pressure. The adhesive bondability of the adhesive derives 
from its adhesive properties, and the redetachability from its 
cohesive properties. 
0074. In order to produce an adhesive tape from the car 

rier, natural or synthetic rubber-based adhesives are 
employed. 
0075 Preferred for use is an adhesive which is from the 
group of the natural rubbers or consists of any desired blend 
of natural rubbers and synthetic rubbers, the fraction of the 
synthetic rubber in the blend being Smaller, according to one 
preferred variant, than the fraction of the natural rubber. 
0076 (Natural) rubber adhesives exhibit a good combina 
tion of bond strength, tack and cohesion, and also display 
balanced bonding performance on virtually all relevant sub 
strates, and are therefore predestined. General information on 
rubber adhesives can be found in publications including stan 
dard works for adhesive tapes, such as the “Handbook of 
Pressure Sensitive Adhesive Technology', by Donatas Satas, 
for example. 
0077. The natural rubber or natural rubbers may be 
selected in principle from all available grades Such as, for 
example, crepe, RSS, ADS, TSR or CV types, depending on 
required purity level and viscosity level, and the synthetic 
rubber or synthetic rubbers may be selected from the group of 
randomly copolymerized styrene-butadiene rubbers (SBR), 
butadiene rubbers (BR), synthetic polyisoprenes (IR), butyl 
rubbers (IIR), halogenated butyl rubbers (XIIR), acrylate rub 
bers (ACM), ethylene-vinyl acetate copolymers (EVA) and 
polyurethanes and/or blends thereof. 
0078. The polymer of the adhesive preferably consists of 
natural rubber, and with further preference there is in fact no 
other polymer than natural rubber present in the pressure 
sensitive adhesive. 
0079. In this case the pressure-sensitive adhesive is a com 
position composed of natural rubber, one or more tackifier 
resins and optionally ageing inhibitor(s). 
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0080 Furthermore, other elastomers may also have been 
added to the adhesive. The fraction of the natural rubber or of 
the blend of natural rubbers and synthetic rubbers in the 
elastomers is preferably 100 wt %, more preferably at least 80 
wt %, very preferably at least 50 wt %. 
I0081. With further preference, the fraction of the synthetic 
rubber is smaller than that of the natural rubber in the afore 
mentioned elastomer mixtures as well. 
I0082. Additionally with preference, thermoplastic elas 
tomers may be added to the rubbers in order to improve 
processing properties, in a weight fraction of 10 to 50 wt %, 
this figure being based on the total elastomer fraction. 
I0083 Representative mention may be made at this point in 
particular of the particularly compatible styrene-isoprene 
styrene (SIS) and styrene-butadiene-styrene (SBS) types. 
Suitable elastomers for blending are also, for example, 
EPDM or EPM rubber, polyisobutylene, butyl rubber, ethyl 
ene-vinyl acetate, hydrogenated block copolymers of dienes 
(for example by hydrogenation of SBR, cSBR, BAN, NBR, 
SBS, SIS or IR; such polymers are known as SEPS and SEBS, 
for example) or acrylate copolymers such as ACM. 
I0084 Crosslinking may take place thermally or by irra 
diation with UV light or electron beams. 
I0085 For the purpose of thermally induced chemical 
crosslinking it is possible to utilize all known thermally acti 
Vatable chemical crosslinkers such as accelerated Sulphur 
systems or Sulphur donor systems, isocyanate systems, reac 
tive melamine resins, formaldehyde resins and (optionally 
halogenated) phenol-formaldehyde resins and/or reactive 
phenolic resin or diisocyanate crosslinking systems with the 
corresponding activators, epoxidized polyester resins and 
acrylate resins, and also combinations thereof. 
I0086. The crosslinkers are activated preferably at tem 
peratures above 50° C., more particularly at temperatures 
from 100° C. to 160° C. very preferably attemperatures from 
110° C. to 140° C. 
I0087. The crosslinkers may also be excited thermally by 
IR rays or high-energy alternating fields. 
I0088. It is possible alternatively to use solvent-based 
adhesives, aqueous-based adhesives, or else adhesives in the 
form of a hotmelt system. 
I0089. In order to optimize the properties, it is possible for 
the self-adhesive employed to have been blended with tacki 
fiers (resins) and/or with one or more adjuvants such as plas 
ticizers, fillers, pigments, UV absorbers, light stabilizers, 
ageing inhibitors, crosslinking agents, crosslinking promot 
ers or elastomers. 
0090 Tackifiers are, for example, in particular hydroge 
nated and non-hydrogenated hydrocarbon resins (for 
example from unsaturated Cs or C, monomers), terpene-phe 
nolic resins, terpene resins from raw materials such as C- or 
B-pinene and/or Ö-limonene, aromatic resins such as indene 
coumarone-resins or resins from Styrene or C.-methylstyrene 
Such as rosin and its derivatives such as disproportionate, 
dimerized or esterified resins, in which case glycols, glycer 
erol or pentaerythritol may be used. Particularly suitable are 
resins that are stable to ageing and are without an olefinic 
double bond. Such as hydrogenated resins, for example. 
0091 Express reference is made to the representation of 
the state of knowledge in “Handbook of Pressure Sensitive 
Adhesive Technology” by Donatas Satas (van Nostrand, 
1989). 
0092. Examples of suitable fillers and pigments are fibres, 
carbon black, Zinc oxide, titanium dioxide, Solid microbeads, 
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Solid or hollow glass beads, silica, silicates, chalk, calcium 
carbonate and/or zinc carbonate. 
0093 Suitable ageing inhibitors (antiozonants, antioxi 
dants, light stabilizers, etc.) for the adhesives are primary 
antioxidants such as, for example, sterically hindered phe 
nols, secondary antioxidants such as, for example, phosphites 
or thiosynergists (thioethers), and/or light stabilizers such as, 
for example, UV absorbers or sterically hindered amines. 
I0094) Suitable plasticizers are, for example, aliphatic, 
cycloaliphatic and aromatic mineral oils, diesters or polyes 
ters of phthalic acid, trimellitic acid or adipic acid, liquid 
rubbers, for example nitrile rubbers or polyisoprene rubbers), 
liquid polymers of butane and/or isobutene, acrylic esters, 
polyvinyl ethers, liquid resins and plasticizer resins based on 
the raw materials for tackifier resins, wool wax and other 
waxes, or liquid silicones. 
0095 Crosslinking agents are, for example, phenolic res 
ins or halogenated phenolic resins, melamine resins and 
formaldehyde resins. Suitable crosslinking promoters are, for 
example, maleimides, allyl esters such as triallyl cyanurate, 
and polyfunctional esters of acrylic and methacrylic acids. 
0096) The substances recited are in turn not mandatory; 
the adhesive works even without their addition, individually 
or in any combination, in other words without resins and/or 
residual adjuvants. 
0097. The coating thickness with adhesive is preferably in 
the range from 5 to 250 g/m, more particularly 15 to 100 
g/m, more preferably in the range from 15 to 60 g/m. 
0098 Pressure-sensitive adhesives may be produced and 
processed from solution, from dispersion and from the melt. 
Preferred production and processing procedures take place 
from solution or dispersion. 
0099. The pressure-sensitive adhesives thus produced can 
then be applied to the carrier using the commonly known 
methods. In the case of processing from the melt, this may be 
application methods involving a nozzle or a calender. 
0100. In the case of procedures from solution, known coat 
ing techniques involve knives, doctor blades or nozzles, to 
mention just a few. 
0101 The reverse face of the adhesive tape may have had 
a reverse-face varnish applied to it, in order to exert a favour 
able influence over the unwind properties of the adhesive tape 
wound to form an Archimedean spiral. For this purpose, this 
reverse-face varnish may have been equipped with silicone or 
fluorosilicone compounds and also with polyvinylstearylcar 
bamate, polyethyleneiminestearylcarbamide or organofluo 
rine compounds as substances with adhesive (anti-adhesive) 
effect. A carbamate-based system is preferred. 
0102 Suitable release agents include surfactant-based 
release systems based on long-chain alkyl groups such as 
Stearyl Sulphosuccinates or stearyl Sulphosuccinamates, but 
also polymers, which may be selected from the group con 
sisting of polyvinylstearylcarbamates, polyethyleneiminest 
earylcarbamides, chromium complexes of C to Cs fatty 
acids, and stearyl copolymers, as described for example in DE 
28 45 541 A. Likewise suitable are release agents based on 
acrylic polymers with perfluorinated alkyl groups, silicones 
or fluorosilicone compounds, for example based on poly 
(dimethylsiloxanes). With particular preference the release 
layer comprises a silicone-based polymer. Particularly pre 
ferred examples of such silicone-based polymers with release 
effect include polyurethane-modified and/or polyurea-modi 
fied silicones, preferably organopolysiloxane/polyurea/poly 
urethane block copolymers, more preferably those as 
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described in Example 19 of EP 1336 683 B1, very preferably 
anionically stabilized polyurethane-modified and urea-modi 
fied silicones with a silicone weight fraction of 70% and an 
acid number of 30 mg KOH/g. An effect of using polyure 
thane-modified and/or urea-modified silicones is that the 
products of the invention combine optimized ageing resis 
tance and universal writability with an optimized release 
behaviour. In one preferred embodiment of the invention, the 
release layer comprises 10 to 20 wt %, more preferably 13 to 
18 wt %, of the release-effect constituent. 
(0103) Descriptions of the adhesives commonly used for 
adhesive tapes and also of release varnishes and primers, are 
found in, for example, “Handbook of Pressure Sensitive 
Adhesive Technology” by Donatas Satas (van Nostrand, 
1989). 
0104. The general expression “adhesive tape' in the con 
text of this invention encompasses all sheetlike structures 
Such as two-dimensionally extended sections, tape with 
extended length and limited width, tape sections and the like, 
and also, lastly, diecuts or labels. 
0105. The adhesive tape may be produced in the form of a 

roll, in other words in the form of an Archimedean spiral 
wound up onto itself, or with lining with release materials, 
Such as siliconized paper or siliconized film, on the adhesive 
side. 
0106 Suitable release material is preferably a non-linting 
material such as a polymeric film or a well-sized, long-fibre 
paper. 
0107 The adhesive tapes have, in particular, running 
lengths of 1000 to 30000 m. Roll widths selected are usually 
10, 15, 19, 25 and 30 cm. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0108 FIG. 1 shows a typical construction of the adhesive 
tape of the invention. The product consists of a film (a) and an 
adhesive (b). Used additionally there may also be a primer (c) 
for improving the adhesion between adhesive and carrier, and 
a reverse-face release (d). 
I0109 FIG. 2 illustrates measurement of the shear strength 
in a transverse direction, wherein a strip of the corresponding 
film 3 cm wide is wound around two cylinders and joined to 
an adhesive tape, to form a loop. 
0110 FIG. 3 shows the adhesive tape in the formation of a 
butted splice. 
0111 FIG. 4 shows the adhesive tape in the formation of 
an overlapping splice. 
0112 The carrier (a) consists of a polyester film having a 
thickness of 50 um. 
0113. The adhesive (b) comprises a mixture of natural 
rubber and also of various resins, and may optionally also 
include plasticizers, fillers and ageing inhibitors. 
0114 Particularly preferred embodiments of the invention 
show an adhesive tapehaving a film carrier with a thickness of 
between 30 and 55um, preferably 36 and 50 um, made from 
polyester such as polyethylene terephthalate, applied on 
which there is a natural rubber adhesive (i.e. fraction of natu 
ral rubber in the elastomers forming the adhesive is at least 
50%). 
0115 With further preference there is a carbamate release 
applied on the open side of the carrier, the side opposite from 
the adhesive. 
I0116. The invention describes an adhesive tape which is 
used to form a splice between two webs, in particular between 
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two film webs. Furthermore, it is also suitable as an adhesive 
tape for closing rolls of paper or metal webs. 
0117 Splicing is accomplished preferably by half of the 
adhesive tape being bonded over the end of the topmost ply of 
one roll in such a way that the half of the (self-) adhesive, 
viewed in the width of the adhesive tape, is essentially still 
available for bonding to the other web end. For forming a 
butted splice as well, the adhesive tape, according to one 
preferred variant, is bonded in such a way that the adhesive 
tape lies inequal parts, as far as possible, on the two web ends. 
0118. The adhesive tape is outstandingly capable of 
accommodating and counteracting the transverse/shearing 
forces that act on the adhesive tape, without the carrier 
stretching. 
0119 The adhesive tape will be elucidated in more detail 
below, with reference to a number of figures, without wishing 
thereby to impose any limitation of whatever kind. 
0120 FIG.3 shows the adhesive tape 1 in the formation of 
a butted splice for generating a continuous film web. For this 
purpose, two film web ends 2, 3, which abut one another 
directly, are joined by means of the adhesive tape 1 in Such a 
way that the adhesive tape overlaps both edges of the film web 
ends 2, 3. The film web ends 2, 3 continue left to left or right 
“infinitely, until the next splice is needed, in order to join 
together the film web ends there to the next film web. In the 
course of winding and unwinding of the film web, the tensile 
forces F shown act on the adhesive tape 1 in transverse direc 
tion, and act on the splice. The adhesive tape 1, and more 
particularly the carrier, must be dimensioned in Such a way 
that these tensile forces can be accommodated and trans 
ferred, without the adhesive tape 1 suffering adhesive failure 
and without there being any tearing of the carrier. 
0121 FIG. 4 shows the adhesive tape 1 in the formation of 
an overlapping splice. The film web ends 2, 3 overlap in such 
a way that the adhesive tape 1 is applied parallel to the end 
edge of the top web 2 in such a way that the adhesive tape 1 is 
bonded both on the end piece of the top web 2 and also, at the 
same time, on a section on the bottom web 3. The overlap 
edge is located below the adhesive tape 1. 
0122. In the formation of this splice too, the adhesive tape 
1 must be designed Such that it is able to accommodate the 
tensile forces F occurring, which act in the transverse direc 
tion of the adhesive tape, without failure occurring. 
0123 Sectionally in the transverse direction (cross sec 

tion), FIG. 1 shows the adhesive tape, which consists of a film 
carrier 10, bearing on one side an applied layer of a self 
adhesive coating 12. 
0.124. The invention is elucidated in more detail below by 
an example, without wishing thereby to limit the invention. 

EXAMPLE1 

Specimen H in the Table 
(0.125 50 pum PET film, e.g. Hostaphan RNK 50 
I0126 50 g/m adhesive (NR-based pressure-sensitive 

adhesive) 
0127 carbamate release 

Adhesive NRA Adhesive NRB 

Raw material weight fractions weight fractions 
Natural rubber W145 47 52 
Dertophene T 110 12 12 
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-continued 

Adhesive NRA Adhesive NRB 

Dercolyte S 115 21 22 
Erkazit 165 10 10 
ZnO powder 5 5 

Dercolyte S 115 is a terpene resin based on B-pinene. 
Dertophene T 110 is a terpene-phenolic resin. 
Erkazit 165 is a zinc resinate. 

I0128. The properties of the adhesive tape are as follows: 
I0129. The adhesive tape adheres well to films of all kinds 
such as, for example PE, PP, PET (high bond strength). 
0.130. The adhesive of the adhesive tape has sufficient 
shear strength to fix a splice of two film flaps, which are 
arranged with an overlap, the adhesive tape being bonded on 
the overlap in such a way that the machine direction of the 
adhesive tape extends parallel to the overlap, over periods of 
more than 3 days, preferably more than 7 days. The test is then 
discontinued, without failure being observed. The adhesive 
tape withstands the temperature range occurring under trans 
port conditions, of -20°C. to +50° C. (thermal stability). 
I0131 The adhesive tape has a very high tensile strength, 
and so is able to withstand the forces which occur when a 
splice is formed. 
0.132. The adhesive tape does not suffer excessive stretch 
ing. 
0.133 A total of eight specimens of adhesive tapes were 
produced, all with a polyester carrier, on which various pres 
sure-sensitive adhesives were applied in different thick 
nesses. These specimens A to G correspond otherwise in their 
construction to the specimen H known from Example 1. 

Pressure- Carrier Time to 
sensitive Coatweight thickness failure 

Specimen adhesive g/sqm Lim h 

A. SIS 100 PET 36 Im 6 
B SIS 100 PET 50 m 5 
B Acrylic 50 PET 50 m 11 
C Acrylic 50 PET 36 Im 15 
D Acrylic 30 PET 36 Im 10 
E NRA 30 PET 36 Im >72 
F NRB 30 PET 36 Im >72 
G NRB 30 PET 50 m >72 
H NRB 50 PET 50 m >72 

I0134) The “time to failure” was determined by the method 
for measuring the shear strength in transverse direction. 
0.135 Adhesive tapes A to D show satisfactory behaviour. 
The shear strength is sufficient to withstand the tension in the 
formation of a splice for at least several hours. 
0.136 The functioning of specimens E to H is extremely 
outstanding (the latter specimen is that shown in Example 1). 

Test Methods 

0.137 The measurements are carried out (unless indicated 
otherwise) under test conditions of 231° C. and 50+5% 
relative humidity. 

Bond Strength 
0.138. The determination of the bond strength (in accor 
dance with AFERA 5001) was carried out as follows: The 
defined substrate used was galvanized steel sheet with a thick 
ness of 2 mm (obtained from Rocholl GmbH). The bondable 
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sheetlike element under test was cut to a width of 20 mm and 
a length of about 25 cm, provided with a handling section, and 
pressed immediately thereafter five times using a 4 kg Steel 
roller, with a rate of advance of 10 m/min, onto the respec 
tively selected substrate. Immediately after that, the bondable 
sheetlike element was peeled from the substrate at an angle of 
180° using a tensile testing instrument (from Zwick), and the 
force required to achieve this at room temperature was 
recorded. The recorded value (in N/cm) resulted as the aver 
age from three individual measurements. 

Thickness 

0.139. The thickness is measured according to DIN 53370. 

Tensile Elongation Behaviour 
0140. The tensile elongation behaviour is tested unless 
otherwise indicated in machine direction (MD, running direc 
tion). The tensile strength is expressed in MP and the elon 
gation at break in 96; both values are measured in accordance 
with DIN 53455-7-5. The test results, particularly the elon 
gation at break, can be made statistically reliable by a suffi 
cient number of measurements. 
0141. The 1% or 10% stretch is determined according to 
DIN 53455-7-5 in the longitudinal direction. 

Measurement of the Shear Strength in Transverse 
Direction 

0142. A strip of the corresponding film 3 cm wide is 
wound around two cylinders and joined, as depicted in FIG.2, 
to an adhesive tape, to form a loop. The ends of the film are 
arranged abutting, and so the bond area on each side of the 
butt joint is 3 cmx15 cm. The construction is then suspended 
from a steel rod and loaded with a weight of 20 kg via the 
lower cylinder. The time taken for the loop to open, in other 
words for the adhesive tape to fail completely, is recorded. 
0143. This test simulates the shearing forces which act on 
the adhesive tape in its inventive use, in the formation of a film 
splice, for example. 

1. Adhesive tape with a carrier composed of a film, there 
being applied on one side of the carrier an adhesive based on 
natural rubber or synthetic rubber, where 

the film is a biaxially oriented film made of polypropylene, 
polyethylene or polyester, and on the side of the carrier 
not coated with adhesive there is a release layer, based on 
carbamate. 
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2. Adhesive tape according to claim 1, 
wherein 
the draw ratio on drawing of the film in longitudinal direc 

tion is 1:5 to 1:9, and/or 
the draw ratio on drawing of the film in transverse direction 

is 1:5 to 1:10. 
3. Adhesive tape according to claim 1, 
wherein 
the draw ratio on drawing of the film in longitudinal direc 

tion (machine direction) is 1:3.5 to 1:6, and/or 
the draw ratio on drawing of the film in the transverse 

direction is 3.5 to 1:6, and/or 
the draw ratio on drawing of the film is the same in longi 

tudinal and transverse directions. 
4. Adhesive tape according to claim 1, 
wherein 
the adhesive tape has fibre-like reinforcing materials, 

which are mounted directly on the film, incorporated 
into the film or incorporated into the adhesive. 

5. Adhesive tape according to claim 1, 
wherein 
the adhesive tape has a film carrier having a thickness of 

between 30 and 55um. 
6. Adhesive tape according to claim 1, 
wherein 
an adhesion promoter is applied between carrier and layer 

of adhesive. 
7. Adhesive tape according to claim 1, 
wherein 
the adhesive is selected from the group consisting of the 

natural rubbers or of the blends of natural rubbers and 
synthetic rubbers. 

8. Adhesive tape according to claim 1, 
wherein 
the adhesive comprises tackifier resins. 
9. Adhesive tape according to claim 1, 
wherein 
the adhesive comprises at least one UV protectant and/or 

other blending components. 
10. Method of using the adhesive tape according to claim 1 

for joining two webs (splicing). 
11. Method of using the adhesive tape according to claim 1 

as roll closure tape. 


