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(57) ABSTRACT 

Bonded composites, absorbent articles comprising such 
bonded composites, and processes for bonding thin-section 
elements. The bonded composite has ?rst and second thin 
section elements bonded to each other, at least in part by 
bond elements and at least in part by adherent material. The 
adherent material is disposed betWeen the ?rst and second 
thin-section elements proximate and about the bond ele 
ments. The adherent material, at least in part, bonds the 
thin-section elements to each other at loci of the adherent 
material. The bond patterns are arranged and con?gured to 
preferentially direct stresses imposed on the bond pattern, 
inwardly into the interior of the bond pattern for distribution, 
dissipation, and termination. 
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TEAR-RESISTANT ADHESIVE/ COMBINATION 
BOND PATTERN 

BACKGROUND 

[0001] The present invention relates to a bonded compos 
ite of a ?rst thin-section element of sheet material and a 
second thin-section element bonded together by a bond 
pattern. More particularly, one of the contemplated applica 
tions for the present invention is in bonding outer cover and 
body side liner thin-section elements of absorbent articles to 
one another. 

[0002] Absorbent articles have been knoWn for a long time 
as personal care hygiene products. Absorbent articles ?nd 
use, for example, as diapers, training pants, incontinence 
products, Women’s sanitary pads, and the like. Such absor 
bent articles are designed and constructed to absorb and 
store liquid bodily excretions such as urine, menstrual ?uid, 
or blood. Women’s sanitary pads are used, for example, to 
absorb the liquids excreted prior to, during, and after men 
struation. 

[0003] In absorbent articles, the portions of the article 
Where different layers or components are bonded to each 
other tend to incur signi?cant stress concentrations, and in 
absorbent articles using conventional bond patterns, tend to 
fracture at those bonded locations under such stresses. In 
conventional patterns used in absorbent articles, bond loca 
tions are disposed in uniform and crossing straight lines and 
straight roWs of circular bond elements. The inventors herein 
have noted that such bond con?guration has been found to 
enhance the probability that the absorbent article Will tear 
and that the tear propagates along the side edge of the bond 
pattern. Tearing properties of such conventional patterns can 
be compared to perforated paper forms. 

[0004] The problem addressed in the present invention is 
thus to provide a bonded composite demonstrating a bond 
pattern, and an absorbent article implementing the bond 
pattern, Whereby the con?guration of the bond pattern 
discourages the possibility for fracture of the bonded com 
posite or absorbent article at the bond pattern. 

[0005] The present invention solves this problem by 
means of the bonded composite as Well as the absorbent 
article both disclosed and described in the independent 
claims. Additional advantageous embodiments of the absor 
bent article in accord With the invention and of the process 
in accordance With the invention arise from the dependent 
claims, the speci?cation, and the draWings. 

[0006] It is an object of this invention to reduce the ease 
of tearing of a bonded composite or absorbent article by 
introducing bonding patterns Which discourage straight frac 
ture of the bonded materials, and encourage dissipating an 
initially concentrated force Within a substantial area of the 
bonding pattern. 

SUMMARY 

[0007] In a ?rst family of embodiments, the invention 
comprehends a bonded composite. The bonded composite 
comprises, as a ?rst thin-section element, a ?rst layer of 
sheet material, a second thin-section element bonded, to the 
?rst thin-section element, at least in part by bond elements, 
and at least in part by adherent material. The adherent 
material is disposed betWeen the ?rst and second thin 
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section elements proximate and about ones of the bond 
elements. The adherent material, at least in part, bonds the 
thin-section elements to each other at loci of the adherent 
material. The combination of the adherent material and the 
bond elements de?nes a bond pattern. 

[0008] The bond pattern has a pattern length, a pattern 
Width represented by ?rst and second side edges of the bond 
pattern, and a central longitudinal axis, typically centered on 
the bond elements. The side edges of the bond pattern and 
a corresponding pattern area betWeen such side edges are 
de?ned generally by those areas of the respective thin 
section elements Which participate in absorbing and dissi 
pating, by operation of the bond pattern, stresses received 
into the bond pattern from external sources. 

[0009] The bond pattern has a pattern density de?ned 
generally by the fraction of the pattern area occupied by the 
bond elements The bond elements proximate the side edges 
are spaced farther apart from each other than bond elements 
disposed more aWay from the side edges, thus creating a 
relatively less dense portion of the bond pattern proximate 
the side edges of the pattern, as measured by bond element 
fraction of the pattern area, and a relatively more dense 
portion of the bond pattern, as measured by bond element 
fraction of the pattern area, aWay from the side edges. 

[0010] The bond pattern re?ects application of force urg 
ing the ?rst and second thin-section elements toWard each 
other in face-to-face relationship to form an array of sepa 
rate, distinct, and spaced elongate bond elements affixing the 
?rst and second thin-section elements to each other. 

[0011] Bonds corresponding to the bond elements are 
activated by combined application of adherent material, 
pressure, and one of thermal energy or ultrasonic-frequency 
energy-to at least one of the ?rst and second thin-section 
elements. 

[0012] In some embodiments, the bond pattern comprises, 
as ones of the bond elements, a ?rst sub-array of longitu 
dinally-oriented separate, distinct, and spaced stress receptor 
elements disposed along the length, and proximate the side 
edges of, the bond pattern. In such embodiments, the bond 
pattern can also comprise, as ones of the bond elements, a 
second sub-array of longitudinally-oriented separate, dis 
tinct, and spaced transfer and dissipation elements spaced 
along the length of the bond pattern, typically inWardly of 
the side edges of the bond pattern and generally inWardly of 
the stress receptor elements. Respective ones of the transfer 
and dissipation elements can have ?rst ends disposed toWard 
an interior of the bond pattern. The respective transfer and 
dissipation elements can extend to second ends adjacent the 
side edges of the bond pattern betWeen respective ones of the 
stress receptor elements. The stress transfer and dissipation 
elements can direct stresses inWardly into the interior of the 
bond pattern, and can dissipate such stresses on the interior 
of the bond pattern. 

[0013] In preferred embodiments, the adherent material 
comprises adhesive selected from the group consisting of 
contact adhesives, pressure sensitive adhesives, hot melt 
adhesives, tWo-part chemically activated adhesives, and 
mixtures and blends of such adherent materials. 

[0014] The adherent material can be distributed and/or 
dispersed betWeen the ?rst and second thin-section elements 
as a result of the force being applied to the thin-section 
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elements, such distribution and/or dispersal of the adherent 
material assisting in de?ning outer transverse edges of the 
adherent material in the bond pattern. 

[0015] In preferred embodiments, at least one of the ?rst 
thin-section element and the second thin-section element 
comprises polymeric material selected from the group con 
sisting of polyole?ns including polyethylenes and polypro 
pylenes, polyesters, and polyamides, and copolymers, mix 
tures, and blends of such polymeric materials. 

[0016] Generally, at least one of the ?rst thin-section 
element and the second thin-section element comprises a 
?brous Web de?ning a multiplicity of randomly-spaced 
small openings extending from a major surface of the Web 
into the interior of the Web. 

[0017] In some embodiments, the bond elements de?ne 
the bond pattern in a repeating arrangement of pattern 
segments. 

[0018] In some embodiments, outer edges of the adherent 
material de?ne an adherent material pattern corresponding 
With at least about 50 percent of the pattern area of the bond 
pattern, preferably, With at least about 75 percent of the 
pattern area of the bond pattern, more preferably, With 
substantially all of the pattern area of the bond pattern. 

[0019] In a second family of embodiments, the invention 
comprehends a bond pattern, re?ecting application of force, 
Which urges the ?rst and second thin-section elements 
toWard each other in face-to-face relationship to form an 
array of separate, distinct, and spaced elongate bond ele 
ments af?xing the ?rst and second thin-section elements to 
each other. Bonds corresponding to the bond elements are 
activated by a combined application of adherent material, 
pressure and one of thermal energy or ultrasonic-frequency 
energy to at least one of the ?rst and second thin-section 
elements. The adherent material is one or both distributed 
and dispersed betWeen the ?rst and second thin-section 
elements as a result of the force being applied to the 
thin-section elements. One or both of the distribution and 
dispersal of the adherent material assist in de?ning outer 
transverse edges of the adherent material in the bond pattern. 

[0020] As ones of the bond elements, a ?rst sub-array of 
longitudinally-oriented separate, distinct, and spaced stress 
receptor elements is disposed along the length, and proxi 
mate the side edges of, the bond pattern. Asecond sub-array 
of longitudinally-oriented separate, distinct, and spaced 
transfer and dissipation elements is spaced along the length 
of the bond pattern, preferably inWardly of the side edges of 
the bond pattern and preferably generally inWardly of the 
stress receptor elements. Respective transfer and dissipation 
elements have ?rst ends disposed toWard an interior of the 
bond pattern, and Which extend to second ends adjacent the 
side edges of the bond pattern betWeen respective ones of the 
stress receptor elements. The stress transfer and dissipation 
elements direct stresses inWardly into the interior of the 
bond pattern, and assist in dissipating such stresses on the 
interior of the bond pattern. 

[0021] In a third family of embodiments, the invention 
comprehends as ones of the bond elements, a ?rst sub-array 
of longitudinally-oriented separate and distinct stress recep 
tor elements disposed proximate the side edges of the bond 
pattern, and spaced at ?rst distances from each other along 
the length of the bond pattern, and a second subarray of 
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longitudinally-oriented separate and distinct transfer and 
dissipation elements preferably disposed inWardly of the 
side edges and preferably inWardly of the stress receptor 
elements, and at second distances from the stress receptor 
elements less than the spacing of respective ones of the 
stress receptor elements from each other. 

[0022] In some embodiments, respective transfer and dis 
sipation elements have ?rst ends disposed toWard an interior 
portion of the bond pattern, and extending to second ends 
adjacent the side edges of the bond pattern betWeen respec 
tive ones of the stress receptor elements. In such embodi 
ments, the transfer and dissipation elements direct stresses 
inWardly to the interior portion of the bond pattern, and 
assist in dissipating such stresses at the interior portion of the 
bond pattern. 

[0023] In a fourth family of embodiments, the invention 
comprehends an absorbent article having a front portion and 
a rear portion, and a crotch portion extending betWeen the 
front portion and the rear portion. The absorbent article 
comprises, as a ?rst thin-section element, a ?rst layer of 
sheet material, and a second thin-section element bonded to 
the ?rst thin-section element, at least in part, by bond 
elements. The absorbent article further comprises adherent 
material disposed betWeen the ?rst and second thin-section 
elements proximate and about ones of the bond elements. 
The adherent material at least in part bonds the thin-section 
elements to each other at loci of the adherent material, the 
combination of the adherent material and the bond elements 
de?ning a bond pattern. The absorbent article also comprises 
an absorbent core disposed adjacent at least one of the ?rst 
thin-section element and the second thin-section element. 

[0024] In a ?fth family of embodiments, the invention 
comprehends a process for bonding a ?rst thin-section 
element and a second thin-section element to each other. The 
process comprises applying an adherent material to at least 
one of the ?rst and second thin-section elements over at least 
part of an area of the respective thin-section material Which 
is to be bonded. The process further comprises bringing the 
?rst and second thin-section elements together, including at 
the area to be bonded. Additionally, the process includes 
applying force urging the ?rst and second thin-section 
elements toWard and into surface-to-surface contact With 
each other including at the area to be bonded, and applying 
at least one of thermal energy or ultrasonic-frequency energy 
to at least one of the ?rst and second thin-section elements 
in the area to be bonded, thereby forming an array of 
elongate bond elements and activating the adherent material 
proximate and generally about ones of the bond elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIGS. 1A, 1B, and 1C shoW plan vieWs of repre 
sentative bond patterns of this invention. 

[0026] FIGS. 2A, 2B, 2C, 2D shoW plan vieWs of repre 
sentative bond patterns of this invention employing adherent 
material in addition to speci?c bond elements. 

[0027] FIGS. 3A and 3B shoW enlarged representations 
of preferred relationships betWeen respective elements of the 
bond patterns of FIGS. 1A and 1C. respectively. 

[0028] FIGS. 4A and 4B each shoW, as a representative 
absorbent article, a pair of training pants illustrating use of 
the bond patterns of FIGS. 1A and 1C, respectively, along 
the side seams. 
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[0029] FIG. 5 shows as another representative absorbent 
article, a diaper illustrating use of the bond pattern of FIG. 
1C along the side seams as Well as to adhere the ears to the 
outer cover. 

[0030] FIG. 6 shoWs a representative pictorial side eleva 
tion of a bonding nip such as can be used in continuous 
bonding processes employing bond patterns of the inven 
tion. 

[0031] FIG. 7 is a table shoWing composite contact 
lengths of the bond elements across the Width of the bond 
pattern, at spaced locations along the length of the bond 
pattern. 

[0032] FIG. 8 shoWs a graph of the composite contact 
lengths of respective spaced locations illustrated in the table 
of FIG. 7. 

[0033] The invention is not limited in its application to the 
details of construction or the arrangement of the components 
set forth in the folloWing description or illustrated in the 
draWings The invention is capable of other embodiments or 
of being practiced or carried out in other various Ways. Also, 
it is to be understood that the terminology and phraseology 
employed herein is for purpose of description and illustra 
tion and should not be regarded as limiting. Like reference 
numerals are used to indicate like components. 

DESCRIPTION OF THE ILLUSTRATED 
EMBODIMENTS 

[0034] FIGS. 1A and 1B shoW preferable embodiments of 
bond pattern 10 of the invention, Which is described more 
fully in application serial No, 09/651,042 ?led Aug. 30, 
2000, of common assignment hereWith, and Which is herein 
incorporated by reference in its entirety. Bond pattern 10 has 
a ?rst side edge 16 a second side edge 18, and a central 
longitudinal axis 20 Which divides the bond pattern 10, as 
de?ned by the bond elements, into a ?rst opposing pattern 
combination 22 on a ?rst side of axis 20 and a second 
opposing pattern combination 24 on an opposing second 
side of axis 20. Bond pattern 10 has a pattern length de?ned 
in terms of distance measured along central longitudinal axis 
20, and a pattern Width “W” represented by distance 
betWeen ?rst side edge 16 and second side edge 18 of bond 
pattern 10. Correspondingly, the overall area of bond pattern 
10 is de?ned as the area Which participates in absorbing and 
dissipating, by operation of bond pattern 10, stresses 
received into the bond pattern from external sources, the 
bond pattern area generally being de?ned Within the con 
?nes of side edges 16 and 18. 

[0035] In product implementations of the invention, the 
bond pattern re?ects application of force Which urges ?rst 
and second thin-section e.g. sheet material elements toWard 
each other in face-to-face relationship to form, as repeating 
bond segments, an array of separate, distinct, and spaced 
elongate bond elements in a repeating arrangement af?xing 
the ?rst and second thin-section elements to each other. Ones 
of the bond elements extend Width-Wise across the bond 
pattern, from loci proximate the side edges up to at least 
about the longitudinal axis, at angles “0t” of betWeen about 
10 degrees and about 65 degrees, preferably about 15 
degrees to about 50 degrees, With respect to the longitudinal 
axis. Most preferred angles are about 25 degrees to about 40 
degrees. The angles illustrated in the draWings represent 
about 30 degrees from the longitudinal axis. 
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[0036] While legs 26 are shoWn in the draWings as being 
straight, the legs can be curved in some embodiments In 
such case, the respective angles “0t” vary along the lengths 
of such legs in accord With the respective curvatures of the 
legs. 

[0037] A bond Width is de?ned by an end-to-end length 
corresponding to bond elements arrayed across the Width of 
the pattern perpendicular to the longitudinal axis, including 
spaces betWeen respective ones of the bond elements, and 
spaces betWeen bond elements and side edges 16, 18 Abond 
Width can be measured at any point along the length of the 
bond pattern, and such bond Width extends along the pattern 
Width. The bond Width thus corresponds to the pattern Width 
“W” at a given locus along the length of the bond pattern. 

[0038] Bond element contact lengths at respective bond 
elements are correspondingly de?ned along the bond Width. 
The additive combination of the bond element contact 
lengths along a respective bond Width de?nes the composite 
contact length along the respective bond Width. The com 
posite contact length, taken at equally spaced intervals along 
a length of the bond pattern, de?nes an average composite 
contact length. The composite contact length at a given point 
along the length of the pattern varies from the average 
composite contact length by no more than about 13 percent, 
preferably by no more than about 10 percent, and more 
preferably by no more than about 8 percent. 

[0039] In the illustrated embodiments, opposing pattern 
combinations 22 and 24 are substantially the same and are 
employed as off-set mirror images of each other. Thus, 
pattern combinations 22, 24 are positioned along the length 
of the pattern such that the opposing pattern combinations 
are asymmetric With respect to each other by expression of 
such offset. While the opposing patterns are asymmetric 
With respect to each other; both ?rst opposing pattern 
combination 22 and second opposing pattern combination 
24 are internally symmetric, as Well as expressing repeating 
segments thereof along the length of bond pattern 10. 

[0040] Bond pattern 10 is de?ned by a plurality of bond 
elements. In preferred embodiments, bond elements proxi 
mate side edges 16, 18 are spaced farther apart from each 
other than bond elements Which are disposed more aWay 
from the side edges, thus creating a pattern density Which is 
less dense at the side edges of the pattern than aWay from the 
side edges. 

[0041] Bond pattern 10 preferably comprises regularly 
repeating bond segments, each repeating bond segment 
comprising a de?ned set of bond elements spaced according 
to a generally ?xed segment pattern. A plurality of bond 
elements establishing repeated element combinations 
de?nes such bond segment, although not all bond elements 
need be de?ned in bond segments. Therefore, a similar bond 
pattern using one or more orphan bond elements Which 
orphan elements do not repeat regularly, or Which elements 
are so far outside the rest of the bond pattern that such bond 
elements do not cooperatively participate With the other 
bond elements in absorbing and dissipating, by operation of 
the bond pattern, stresses received into the bond pattern, is 
Within the scope of the present invention. 

[0042] The illustrated bond pattern comprises, as a ?rst 
sub-array of the bond elements, longitudinally-oriented 
separate, distinct, and spaced stress receptor elements 12 
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disposed at or near, namely proximate, ?rst side edge 16 and 
second side edge 18. Receptor elements 12 are typically 
evenly spaced along the length of bond pattern 10. 

[0043] Stress transfer and dissipation elements 14 de?ne a 
second sub-array of longitudinally-oriented separate, dis 
tinct, and spaced bond pattern elements, typically evenly 
spaced along the length of bond pattern 10, inWardly of the 
side edges of the bond pattern and typically inWardly of 
stress receptor elements 12. Each respective transfer and 
dissipation element has a ?rst end 28 and a second end 29, 
and legs 26 extending from the respective ends toWard each 
other and outWardly of the longitudinal axis, and meeting at 
an outWardly-disposed joinder locus 27 of the legs 26 
betWeen stress receptor elements 12. Stress receptor ele 
ments 12 alternate along the length, and on opposing side 
edges, of the bond pattern. Stress transfer and dissipation 
elements 14 alternate on opposing sides, and along the 
length, of bond pattern 10, generally betWeen respective 
stress receptor elements. Stress transfer and dissipation 
elements 14 thereby provide the desired side-to-side balance 
to the bond element Width of bond pattern 10. 

[0044] In general, then, preferred bond patterns comprise 
regularly repeating bond segments, each repeating bond 
segment comprising at least one stress receptor element 12 
and at least one stress transfer and dissipation element 14, 
the elements 12 and 14 being spaced according to a gener 
ally ?xed segment pattern Wherein each stress receptor 
element 12 is balanced by a transfer and dissipation element, 
or a stress termination element, or both, or other balancing 
element or elements, on the opposing side of longitudinal 
axis 20. 

[0045] In eg the embodiments illustrated in FIGS. 1A 
and/or 1B, an imaginary line 80, shoWn in FIG. 3A, along 
a given bond Width at a given locus along the length of the 
bond pattern traverses a stress receptor element 12 on a ?rst 
side of longitudinal axis 20 and a respective leg 26 of the 
corresponding transfer and dissipation element 14 on the 
opposing side of the axis. The distance betWeen distal ends 
of the most remote ones of the bond elements along a 
respective imaginary line spanning the Width of the bond 
pattern, so de?ned and illustrated in FIG. 3A, represents at 
least about 70 percent, up to 100 percent, of the Width of the 
bond pattern, more preferably, at least about 75 percent up 
to about 90 percent, of the Width of the bond pattern, and 
even more preferably at least about 80 percent up to about 
85 percent, of the Width of the bond pattern. 

[0046] The distance betWeen the ends of the composite 
contact length is illustrated as less than 100 percent of the 
Width of the bond pattern, Wherein the transfer and dissipa 
tion elements are located inWardly of side edges 16, 18. In 
some embodiments, the outer portions 82 of the transfer and 
dissipation elements can be disposed at side edges 16, 18, 
Whereby the composite contact length can be as great as 100 
percent of the Width of the bond pattern at the given locus 
along the length of the Web. 

[0047] Thus, outWardly-disposed portions of respective 
legs 26 of the transfer and dissipation elements provide 
balancing support on opposing sides of the longitudinal axis 
balancing e.g. respective stress receptor elements 12 during 
formation of the bond pattern 10. 

[0048] Because transfer and dissipation elements 14 
extend both directions along the length of the bond pattern, 
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elements 14 can transfer, to the interior of the bond pattern, 
stresses coming from either direction along the length of the 
bond pattern. Similarly, angles “0t” of the transfer and 
dissipation elements 14 tend to promote the transfer of 
stresses to the interior of the bond pattern, and are effective 
to transfer stresses entering the bond pattern from any 
direction inWardly from the side edges and toWard the 
interior of the bond pattern. Additionally, because of the 
similarity of the opposing pattern combinations located on 
opposing sides of central longitudinal axis 20, the bond 
pattern effectively balances nip force exerted on one side of 
the pattern With a balancing nip force on the opposing side 
of the bond pattern, While the bonds are being formed. 

[0049] In an embodiment illustrated by FIG. 1B, and 
starting With the structure of FIG. 1A, portions of the 
transfer and dissipation elements Where the legs join at 27 in 
FIG. 1A have been excised and moved to locations at or 
near central longitudinal axis 20 and on the same side of the 
pattern as the respective donor transfer and dissipation 
element, thus to provide respective stress termination ele 
ments 13. Stress termination elements 13 tend to coordinate 
degeneration, dissipation, and preferably termination, of 
stresses transferred into the interior portion of the bond 
pattern adjacent axis 20. 

[0050] The resilience of materials knoWn for use in eg 
the body side liner or the outer cover of absorbent articles, 
in combination With controlled pattern density, enables the 
bond pattern to direct inWardly toWard the longitudinal axis 
a Wide variety of forces imposed on the bond pattern from 
any direction along the length or Width of the bond pattern. 
By directing, transferring, and distributing stresses toWard 
the interior of the bond pattern, the invention relieves the 
side edges of the bond pattern from bearing a corresponding 
portion of the stress Which is typically borne by side edge 
portions of the bond pattern. Thus, the stress born by the 
respective side edge When a given force is imposed on the 
bond pattern, is less for bond patterns of the invention than 
for a conventional bond pattern having a symmetrically 
arrayed square pattern of lines and roWs of circular bond 
elements. Accordingly, bond patterns of the invention can 
tolerate more overall stress than such conventional bond 
patterns. Thus, not only does the bond pattern reduce the 
straight-line, perforation-like failure tendency of conven 
tional linearly-arranged bond patterns, but the invention is 
correspondingly capable of tolerating and distributing 
greater levels of stress than a conventional bonding pattern. 

[0051] Bond pattern 10 can be used to unite sheets of 
material along the entirety of the length of the material, or 
as in the case of the examples cited, along a portion of the 
length or Width of a personal care absorbent article. Bond 
pattern 10 can also be used to unite intermittent portions of 
respective Work pieces in a particular con?guration e.g. 
de?ned in terms of length and/or Width. Bond pattern 10 can 
further be used to unite portions of Work pieces according to 
more than one con?guration. Bond pattern 10 can yet further 
be used to unite materials along a de?ned length of Web 
material. In all such implementations, bond pattern 10 can 
be used to bond a relatively smaller element or Work piece 
to a relatively larger element or Work piece. Examples of use 
of the bond pattern in an absorbent article include, but are 
not limited to, bonding a fastening ear to the outer cover, 
bonding a leg ?ap to the outer cover or the body side liner, 
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bonding containment ?aps to the body side liner, and bond 
ing a landing Zone to the outer cover. 

[0052] In yet another embodiment, bond pattern 10 com 
prises a pattern density de?ned generally by the spacing and 
number of bond elements Within a de?ned portion of the 
pattern area, Wherein bond elements proximate the side 
edges are spaced farther apart from each other than bond 
elements Which are disposed more aWay from the side edges, 
thus creating a pattern density Which is less dense at the side 
edges of the pattern than aWay from the side edges. 

[0053] FIG. 1C shoWs a bond pattern 10 having a ?rst side 
edge 16 and a second side edge 18. A central longitudinal 
axis 20 divides the bond pattern 10 into a ?rst pattern 
combination 22 and a second opposing pattern combination 
24. Bond pattern 10 has a pattern length de?ned generally as 
the distance by Which the pattern extends along the central 
longitudinal axis 20, and a pattern Width “W” represented by 
the distance betWeen ?rst side edge 16 and second side edge 
18. Correspondingly, the overall area of the bond pattern is 
de?ned as the area Which participates in absorbing and 
dissipating, by operation of the bond pattern, stresses 
received into the bond pattern. 

[0054] The embodiment of FIGS. 1C and 3B is more 
fully described in application Ser. No. 09/651041, ?led 
Aug. 30, 2000, of common assignment hereWith, and herein 
incorporated by reference in its entirety. 

[0055] The portion of bond pattern 10 of FIG. 1C Which 
is located betWeen central longitudinal axis 20 and ?rst side 
edge 16 makes up a ?rst pattern combination 22. Corre 
spondingly, the portion of bond pattern 10 Which is located 
betWeen central longitudinal axis 20 and second side edge 
18 makes up a second opposing pattern combination 24. In 
the embodiment of FIG. 1C. ?rst opposing pattern combi 
nation 22 and second opposing pattern combination 24 
represent substantially the same arrangement of bond ele 
ments and bond element relationships and are employed as 
off-set mirror images of each other. The ?rst and second 
opposing pattern combinations are positioned along the 
length of the pattern such that the opposing pattern combi 
nations are asymmetric With respect to each other. While the 
opposing patterns are asymmetric With respect to each other, 
both pattern combination 22 and pattern combination 24 are 
internally symmetric, as Well as being symmetric With 
respect to the length of bond pattern 10. 

[0056] In one embodiment, bond pattern 10 comprises a 
pattern density de?ned generally by the number and spacing 
of bond elements Within a de?ned portion of the pattern area, 
Wherein bond elements proximate the side edges are spaced 
farther apart from each other than bond elements Which are 
disposed more aWay from the side edges, thus creating a 
pattern density Which is less dense at the side edges of the 
pattern than aWay from the side edges. 

[0057] In the illustrated embodiment of FIG. 1C, each of 
the opposing pattern combinations comprises stress receptor 
elements 12 proximate the side edges of the bond pattern, 
transfer and dissipation elements 14 disposed inWardly of 
the stress receptor elements 12, and stress termination ele 
ments 16 disposed inWardly of transfer and dissipation 
elements 14. A plurality of such bond elements establishing 
repeated element combinations and spacial arrangements, 
along the length of the bond pattern, de?nes a repeat pattern. 
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[0058] Stress receptor elements 12 are shoWn in FIG. 1C, 
disposed proximate side edges 16 and 18, along the length 
of bond pattern 10 as a ?rst sub-array of longitudinally 
oriented separate, distinct, and spaced bond elements. Trans 
fer and dissipation elements 14 are shoWn as a second 
sub-array of longitudinally-oriented separate, distinct, and 
spaced bond pattern elements spaced along the length of the 
bond pattern. The transfer and dissipation elements are 
disposed inWardly of the side edges of the bond pattern and 
generally inWardly of the stress receptor elements 12. Athird 
subarray of longitudinally-oriented separate, distinct, and 
spaced stress termination elements 13 is disposed generally 
inWardly of the transfer and dissipation elements 14 on 
opposing sides of, and oriented generally along, central 
longitudinal axis 20. In the illustrated embodiments, com 
binations of one stress receptor element 12 and tWo stress 
transfer and dissipation elements 14 alternate With each 
other along the length of the bond pattern on both sides of 
the bond pattern, and thereby provide a side-to-side Walking 
advance of element groupings along the length of the bond 
pattern. Bond pattern combinations 22 and 24 are thus 
longitudinally asymmetric With respect to each other along 
the length of the bond pattern thereby to distribute the 
collective bond element Widths relatively more evenly along 
the length of the bond pattern. Such distribution contributes 
to service life of the rolls used in a rotary bonding nip. 

[0059] A stress transfer and dissipation element 14 is 
further de?ned as having a ?rst end 28 and a second end 29. 
First end 28 of a transfer and dissipation element 14 is 
disposed at an interior portion of the bond pattern relative to 
the second end 29. The second end 29 of a transfer and 
dissipation element 14 is located outWardly in the bond 
pattern adjacent a respective side edge of the bond pattern 
betWeen and inWardly of a respective one of the stress 
receptor elements 12. Second ends 29 of transfer and dis 
sipation elements 14 are also distinguished from ?rst ends 
28 in that the second end of a respective element 14 has a 
greater radius of curvature in plan vieW than ?rst end 28 of 
the same element 14. 

[0060] The several bond elements preferably occupy from 
about 10 percent to about 40 percent of the overall bond area 
of the bond pattern. In a more preferable application of bond 
pattern 10, the bond elements occupy from about 12 percent 
to about 30 percent of the overall bond area of the bond 
pattern. In an even more preferable application of bond 
pattern 10, the bond elements occupy from about 15 percent 
to about 25 percent of the overall bond area of the bond 
pattern. The speci?c preferred fraction varies from pattern to 
pattern, from process to process, and considering the mate 
rial being bonded. If the bond element fraction is too loW, the 
elements are unable to cooperatively support each other 
Whereby the stress may not be adequately attenuated in the 
bond pattern and Whereby a lack of minimum bond element 
density may result in layers of a bonded composite disas 
sociating With one another. If the element fraction is too 
high, areas of the Web betWeen bond elements are not 
suf?ciently extensive to enable unbonded areas of the Web 
material, in the bond pattern area, to effectively distribute the 
stresses among adjacent bond elements, or to dissipate the 
stresses internally Within e.g. unbonded portions of the bond 
pattern. 

[0061] In some embodiments of the present invention, 
bond pattern 10 can be used to unite sheets of material along 



US 2003/0065295 Al 

the entirety of the length of the material, or in the case of the 
examples illustrated herein, along the entirety of the length 
or Width of an absorbent article. 

[0062] In another family of embodiments of the present 
invention, bond pattern 10 can be used to unite intermittent 
segments of a de?ned length of the e.g. absorbent article. 

[0063] In yet another family of embodiments of the 
present invention, bond pattern 10 can be used to unite 
variable-Width segments of a length of the e.g. absorbent 
article. 

[0064] In still another family of embodiments of the 
present invention, bond pattern 10 can be used to unite 
materials along a de?ned length of the materials being 
bonded. In all of the embodiments, bond pattern 10 can be 
used to bond smaller elements such as separate and distinct 
Work pieces to a larger element such as a generally endless 
Web. 

[0065] Bond elements 12, 13, 14 have been described in 
terms of bonds formed by employing ultrasonic energy, 
thermal energy, and the like, in combination With pressure at 
a nip. Other methods of forming such separate, distinct, and 
discrete bonds Will be knoWn to those skilled in the bonding 
art. 

[0066] In this invention, adherent material, such as chemi 
cal adhesive material, can be used in forming the bond 
pattern, in combination With such bond elements. Such 
adherent material is preferably employed Within the bond 
pattern as de?ned by the bond elements 12, 13, 14, and may 
extend outWardly or inWardly from the Width of the bond 
pattern as de?ned by the bond elements. Such adherent 
material can be applied to one or both of the thin-section 
materials Which are being bonded to each other. The meth 
ods Which can be used for applying such adherent material 
to the thin-section elements are as varied as the methods 
conventionally knoWn for applying adherent compositions 
to materials to be bonded to each other. Thus, typical 
methods of applying the adherent material include spraying 
from noZZles, coating from a coating roll, transfer roll 
coating, dip applications, Wire rod spreaders, and the like. 

[0067] The adhesives contemplated as being most com 
monly used in this invention are liquid adhesives, or are 
activated such as by melting prior to being applied to the 
thin-section materials being bonded to each other, thus to 
temporarily become liquid for purposes of being applied to 
the materials being bonded; and after such application, such 
adherent material may then revert to a solid or deformable 
plastic state. 

[0068] After the ?uid adhesive is applied to one or both of 
the thin-section sheet materials, the sheet materials are 
brought together typically With pressure, such as in a nip, to 
develop bonding contact Which bonds the sheet materials to 
each other through the adhesive. Such nip, if shoWn, Would 
be betWeen adhesive applicator 70 and nip 60 in FIG. 6. The 
thus adhesively-bonded sheet materials then pass through 
nip 60 Where bond elements 12, 13, 14 ane the like are 
developed. 

[0069] Given that the adhesive is typically liquid, or at 
least ?oWable, When being applied to the thin-section sheet 
material, the ?oWable/?uid adhesive is mobile, namely is 
susceptible to being moved about by forces exerted on such 
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adhesive, While in the liquid, ?oWable, ?uid state. Aresult of 
such ?uidity of the adhesive, When being used in such 
bonding operation, is that the force used to develop the 
adhesive bonds, as Well as the force used to develop the 
separate bond elements, eg 12, 13, 14, correspondingly 
develop ?uid pressure on the liquid adhesive as the adhesive 
passes through a corresponding nip. Such ?uid pressure eg 
at nip 60 or an earlier nip causes How of such ?uid adhesive 
to areas of loWer ?uid pressure. Such areas of loWer ?uid 
pressure exist transversely as Well as longitudinally along 
the length of the bond pattern, from nip 60. While longitu 
dinal movement of the adhesive relieves the pressure tem 
porarily, the moved adhesive re-enters the respective nip as 
the substrate continues to advance through the nip. Accord 
ingly, permanent relief of the ?uid pressure on particular 
elements of the ?uid adhesive is achieved through move 
ment of the adhesive transversely across the Width of the 
nip/bond pattern, Whereby the moved adhesive traverses 
through the nip and out the doWnstream side of the nip. Such 
transverse movement of the adhesive can result in an expan 
sion of Width of that portion of the bond pattern Which is 
de?ned in terms of adherent material such that such move 
ment of adhesive effectively de?nes one or both outer edges 
of the adherent material portion of the bond pattern. 

[0070] The overall result, of using a bond pattern of 
bonding elements in combination With the adherent material 
around some or all of the bonding elements, is a synergy of 
cooperative distribution, dissipation, and termination of 
stresses imposed on the bond pattern. The pattern of adher 
ent material in the combination especially promotes use of 
corresponding areas of both layers for stress distribution, for 
energy absorption, and for discouraging fracture of sheet 
material at the bond pattern. 

[0071] Because of such mobility of the adhesive, it is 
important that the Width of the pattern of adhesive Which is 
laid doWn, and the density of adhesive material to be laid 
doWn, in combination With the amount of pressure applied 
at the bonding nip, the density and spacing of bond elements 
created at the nip, and the uniformity of pressure applied to 
the elements being bonded at the nip, all be considered in 
arriving at target Width and target location for applying the 
adhesive. 

[0072] The adhesive passes through the nip after being 
applied to the material to be bonded (eg a substrate/Web), 
and While the adhesive is still mobile. Accordingly, the 
pressure exerted at the nip causes the adhesive to move 
especially transversely in the substrate or Web thereby 
potentially changing the Width of the adhesive pattern. Once 
the adhesive reverts to an immobile form, eg doWnstream 
of the bonding nip, the resulting Width is stabiliZed. Such 
stabiliZed Width is represented in FIGS. 2A, 2B, 2C, and 2D 
by the dashed lines at opposing sides of the respective FIGS. 

[0073] Referring ?rst to FIG. 2A, ?rst side edge 16 of 
adhesive pattern 11 is generally coincident With the outer 
extremities of pattern 10 of bond elements. FIG. 2A illus 
trates at ?rst side edge 16 a more Wavy line indicating the 
uneven-ness Which may attend transverse movement of 
adhesive material as a result of the pressure at the nip. The 
second side edge 18 in FIG. 2A is substantially straight, 
more representative of a side edge not so affected by 
movement of the adhesive in the bonding nip. 

[0074] FIG. 2B illustrates the embodiments Wherein adhe 
sive pattern 11, and thus side edges 16. 18 of the bond 
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pattern, can extend outwardly on both sides of bond pattern 
10 from that potion of the bond pattern represented by the 
bond elements. 

[0075] FIG. 2C illustrates preferred embodiments 
Wherein, on a loWer side of bond pattern 10, adhesive pattern 
11 is coincident With second side edge 18 of bond pattern 10, 
as de?ned by the bond elements, and on the opposing side 
of bond pattern 10, the adhesive eXtends someWhat out 
Wardly from the bond elements to form a Wavy side edge 16 
outside that portion of the Width of the bond pattern Which 
is represented by the bond elements. 

[0076] Having the adhesive eXtend outWardly from that 
portion of the Width of the bond pattern Which is represented 
by the bond elements provides plural bene?ts. First, the 
adhesive provides an advance area ?rst line of stress relief, 
such that the adhesive receives and distributes the stress to 
both thin-section elements before the stress reaches any of 
the bond elements. 

[0077] Second, Where the adhesive is generally consis 
tently distributed throughout the general area of its cover 
age, the adhesive provides for a continuum of stress distri 
bution to both thin-section Web elements throughout the full 
bonded area of the substrates or sheet material, affected by 
the stress, as opposed to only the discrete areas de?ned by 
the bond elements, or only a single one of the sheet material 
elements, Whereby uniformity of stress distribution in the 
thin-section elements is enhanced, Which typically results in 
enhanced dissipation and termination of stresses. 

[0078] FIG. 2D illustrates embodiments Wherein the outer 
edges of adhesive pattern 11 are disposed inWardly from side 
edges 16, 18 as de?ned by the bond elements. Such inWard 
disposition of the adhesive at the interior of a bond pattern 
Which is con?gured to transfer the stresses into the interior 
of the bond pattern focuses the strength of the adhesive 
material in the bond pattern at locations of the bond pattern 
Where the adhesive material can provide the greatest effec 
tiveness. Namely, the strength of the adhesive is focused on 
the areas of greatest need for dissipation of stress, While 
leaving to the bond elements the tasks of receiving and 
directing the stresses toWard the interior of the bond pattern. 

[0079] In general, the bene?t of the adhesive pattern inside 
the side edges Where the side edges are de?ned by the bond 
elements, is to improve distribution of the stresses through 
out the areas of the thin-section elements Which are suscep 
tible to being affected by the bond pattern. In that regard, the 
bond pattern is de?ned as the composite of the bond ele 
ments, and the adherent material, to the eXtend the adherent 
material Works in combination With the bond elements in 
controlling stress reception, distribution, transfer, dissipa 
tion, and termination. 

[0080] Where the adhesive pattern at least reaches, from 
inWardly of the side edges as de?ned by the bond elements, 
to the side edges, adhesive betWeen e.g. stress receptor 
elements tends to initiate the stress reception response, 
betWeen the stress receptor elements, at the dashed line 
representing the edge of the adhesive material. Without the 
presence of the adhesive material, initiation of response to 
stress at such location requires traverse of the stress either to 
an adjacent but displaced stress receptor element or to an 
adjacent but displaced transfer and dissipation element. In 
either case of absence of adhesive material at edge 16 or 18, 
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response to the stress is transferred from the local area Where 
the stress crosses the side edge of the bond pattern as de?ned 
by the straight line connecting the stress receptor elements, 
Whereby the stress reception response is someWhat less 
effective. 

[0081] Typical adhesive patterns of the invention gener 
ally at least direct a stress inWardly into the bond pattern. 
The adhesive patterns typically are continuous along at least 
a portion of the Width of the bond pattern, and typically 
interact With the bond elements to the eXtent of sharing 
distribution and dissipation of the stresses imposed on the 
bond elements. Typically, the adhesive pattern eXtends to 
some degree on both sides of longitudinal aXis 20, and is 
typically generally centered along aXis 20, as illustrated in 
FIGS. 2A, 2B. 2C, 2D. 

[0082] Within the Width de?ned by the adherent material 
pattern, the adherent material is typically continuous along 
such Width, and such Width is typically constant, or gener 
ally constant Within manufacturing capability to maintain 
such consistent Width. The Width variations shoWn in the 
draWings are exaggerations for illustration purposes of the 
variations Which are typically encountered in commercial 
implementations. HoWever, such variations are not generally 
preferred, and engineering Work may be employed to attenu 
ate such variations. 

[0083] While the side edges can be de?ned functionally by 
those areas of the respective thin-section elements Which 
participate in absorbing and dissipating, by operation of the 
bond pattern, stresses received into the bond pattern from 
external sources, the side edges can also be de?ned struc 
turally. Namely, peripheral portions of those areas of the 
respective thin-section elements Which participate in absorb 
ing and dissipating the stress can constitute the side edges of 
the pattern. The peripheral portions of such areas at particu 
lar loci can be de?ned as those bonded areas Which are 
furthest disposed from the central longitudinal aXis and are 
disposed outWardly of ones of the bond elements, eg the 
stress receptor elements at the particular loci. 

[0084] FIG. 3A shoWs an enlarged vieW of the bond 
pattern illustrated in FIG. 1A. FIG. 3A includes imaginary 
connection lines 80 spaced evenly along the length of bond 
pattern 10, to help illustrate the relationships betWeen the 
respective bond elements and the cooperative effect of such 
spacial relationships as the positioning of the respective 
bond elements Works to increase the Wear life of both 
loWer-disposed e.g. anvil roll 62B (FIG. 6) and upper 
disposed roll 62A. 

[0085] FIG. 3A represents a single repetition of the bond 
pattern illustrated in multiple repetitions in FIG. 1A. In 
FIG. 3A, the several bond elements are shoWn divided by 
equally spaced imaginary increment lines 84 Which eXtend 
perpendicular to longitudinal aXis 20, and parallel to lines 
80. In FIG. 3A, each ?fth line 84 is aligned With one of the 
lines 80. Thus, each ?fth line 84 represents incremental 
portions of the length of a corresponding one of imaginary 
lines 80. 

[0086] Lines 80 are used as convenient tools for indeXing 
and evaluating the signi?cance of lines 84. The spacing 
betWeen respective lines 84, and the frequency of lines 80, 
can be selected as convenient for the user’s analysis. In the 
illustrated embodiment, the distances betWeen adjacent 
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imaginary increment lines 84 are approximately 0.008 inch. 
Such distances are preferably uniform along the length of 
the pattern being evaluated. The length of the imaginary 
increment lines 84 generally represents at least the Width 
“W” of the bond pattern. Each such distance de?nes one of 
the ?ve increments used in de?ning a corresponding imagi 
nary line 80. The illustrated bond pattern is designed to keep 
the composite contact length, Which is indicative of the sum 
of the lengths of respective line segments of any one line 84 
de?ned by each respective bond element crossed by any one 
line 84, including all sections thereof, Within 0.010 inch of 
the average composite contact length. The illustrated pattern 
is also designed so that those projections or lands Which are 
collective in forming the nip have combined Widths Which 
de?ne the composite contact length, and Which are relatively 
consistent as measured along successive adjacent lines 84, 
over the full length of the segments and Wherein successive 
segments are both internally consistent Within themselves, 
and are consistent With respect to each other. 

[0087] One of the primary bene?ts of embodiments of the 
invention illustrated in FIGS. 1A and 1B is attenuation of 
poWer feedback spikes in ultrasonic bonding embodiments 
of the invention. Such feedback spikes occur as a result of 
characteristics of conventional bond patterns on eg a rotary 
anvil. PoWer tends to be a function of rotation of the rotary 
anvil, e.g. 62B, combined With forces emitted from one or 
both of the horn and anvil. The emitted forces can be any of 
forces selected from the group consisting of pressure, ultra 
sonic energy, and thermal energy as applied over time. 
Increases and decreases in poWer distribution across the 
Width of a bond pattern can be de?ned by variations in 
composite contact lengths as compared to the average com 
posite contact length for a given bond pattern for at least a 
complete circumferential rotation of an anvil. 

[0088] Conventional bond patterns tend to demonstrate a 
Wide variation in composite contact lengths as compared to 
respective average composite contact lengths. A given pro 
portional variation in composite contact lengths causes the 
same proportional variation in poWer distribution for a 
conventional bond pattern. The variation is typically atten 
dant e.g. bond patterns being created in a straight, linear 
type arrangement of circular bonding elements. Embodi 
ments of FIGS. 1A, 1B of the invention preferably 
demonstrate a variation in composite contact length of no 
more than about 13% from the average composite contact 
length as the respective anvil makes a complete rotation. The 
consistency in poWer distribution of the such embodiments 
demonstrated by the lack of variance from the average 
composite contact length can also be indicative of consis 
tency of resistence betWeen the horn and anvil, as contact 
area in the nip is a function of the respective composite 
contact lengths. Thus, reduction in variation of respective 
composite contact lengths from the average composite con 
tact length, as in some embodiments of the invention, results 
in a steady poWer distribution across the Width of the bond 
pattern, and attenuation or avoidance of poWer spike feed 
back. 

[0089] In addition, the side-to-side balance of the pattern 
and the consistency of the composite contact length provide 
tWo further bene?ts. First, bending stress is attenuated on 
shafts supporting rolls 62A, 62B. Second, Where roll 62B is 
the patterned roll, side-to-side surface Wear on especially 
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roll 62A is relatively more uniform, providing longer roll life 
than patterns not exhibiting such consistency of composite 
contact length. 

[0090] Referring to FIG. 3A, the composite contact length 
is de?ned as the sum of the line lengths along the Widths of 
the bond elements traversed by a given imaginary increment 
line 84 betWeen side edges 16 and 18. In the illustrated 
embodiment, imaginary increment lines are typically about 
0.030 inch long on each respective bond element, and the 
overall pattern Width “W” is about 0.38 inch. In such 
illustrated environment, variation in the composite contact 
length should be Within 0.010 inch of the average composite 
contact length of such segments. 

[0091] Referring to FIG. 3A, an important value in bond 
patterns of the invention is that, during formation of the 
bond elements in the Webs and/or Work pieces, the loci of 
bonding contact in the nip can be consistently represented by 
bond elements on both sides of longitudinal aXis 20. For 
eXample, at any time during Which a stress receptor element 
12 is receiving pressure in the nip, a transfer and dissipation 
element 14 on the opposing side of aXis 20 is also receiving 
pressure in the nip. Thus, any force on a supporting roll shaft 
arising from receptor element 12 is countered by a second 
force, on the Working face of the roll, arising from the 
opposing transfer and dissipation element 14, and tending to 
balance the ?rst force. FIGS. 7 and 8 illustrate such 
analyses for each of the 60 line combinations 84 represented 
in FIG. 3A. 

[0092] In addition to the reduction in shaft stress, such 
balanced pattern on the anvil roll provides for balanced Wear 
across the Width of the Working surface of roll 62A. Such 
improved Wear is especially valuable in an ultrasonic horn 
62A Which is used When the bonds are formed using an 
ultrasonic bonding process. Indeed, the improved surface 
Wear bene?ts are more apparent Where rolls 62A, 62B have 
different base diameters. In ultrasonic bonding processes, 
anvil roll 62B typically is designed to have a diameter 
different from that of the ultrasonic horn so as to not 
unacceptably attenuate resonance of the horn. Additionally, 
an anvil having a different diameter avoids Wear associated 
With respective surface portions of the horn repeatedly 
interacting With corresponding surface portions of the anvil. 

[0093] To that end, the pattern of some preferred embodi 
ments can be suitably balanced, side to side, Where the 
distance betWeen distal ends of the most remote ones of the 
bond elements along a respective imaginary line spanning 
the Width of the bond pattern so de?ned represents a Width 
at least 70 percent as great as the Width “W” of the bond 
pattern at the respective segment. Preferred distance 
betWeen distal ends is about 80 percent to 85 percent of 
Width “W.” The distance may be as great as 100 percent 
Where eg bond elements 14 eXtend to the side edges of the 
bond pattern. HoWever, some such embodiments may be 
subject to stress transfer along the length direction of the 
resultant bond, at the side edges of the bond pattern, 
Whereby the design of such bond patterns must consider hoW 
stresses can be assuredly transferred from the receiving bond 
elements, eg stress receptor elements 12, toWard the inte 
rior of the bond pattern, and aWay from the side edge, as 
taught herein. 

[0094] Referring to FIG. 3B, a stress vector 72 received at 
receptor element 12A is transmitted from receptor element 
















