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containers for cigarettes, cigars, cigarillos,
pastilles, sweets and other goods. The invention
relates to a method for the manufacture of said
hi nge-1id boxes, particularly to a nmethod for
attaching of the <collar to the packet portion. 10
State of the art Hinge-lid boxes are a form of
packagi ng, which is commonly used for packagi ng of
]Mgarettes cigars and sweets. Hinge-lid boxes, also
KHehredder the manwipciyae kfighimgedidebox15 usual |y made of
cardboard and they conprise a packet portion and a lid
articulated on a box rear wall and a collar. The
col | ar is anchored in the box part and has a collar
ﬁé‘y ,.collar sidewalls and optional collar back
£ fﬁéne gV ar may be attached wth lower fastening
surfaces in the region of the collar front wall,

| lar sjde f|aps .and optlonal col lar back wall to
BrRYeRY mg?lalémdﬁ relafed foeingrgkid bexen gB conteiners ferscigarettegoigars,

gﬁéh@ﬂl%k |ﬁést‘ﬂ§’é§ Ugv%‘ettéﬁrﬁdoﬂfxér g%&'. ?ﬁ% fhve nl%?ﬂé{l{ega{te@g% é'}lllert]hod for the

cardboard. In order to reduce t
gp@m@@@mg of sokst hmga—hkhh@ges, |padtichbulyite ffeddufoeditaching of the
1n§ﬁgféc S|n le all- in-one blank, wherein a
ar “or ‘frame, also called retainer or
I|ner may be connected to a main blank for the
53 e- I|d box. The hinge-lid box may al so conprise a
ateofthe }x- part bl ank and a collar part blank, which
are glued together. 25 An exanple of a single
3%P-|n one blank is described in US 5, 634,556. The
gerhd bexesasp Aot @f packagingi whish antormonlyaised fir pacloging of

f(ﬁ’éagétfé' $1§§§ afld skB8s. lHﬁ’ng—‘ﬁd %‘352%5 it 1918% q?hp-lfop p&kages are

gl ue sp
usually made of cardboard and they comprise a packet portion and a lid articulated on

a box rear wall and a collar. The collar is anchored in the box part and has a collar
front wall, collar sidewalls and optional collar back wall. The collar may be attached
with lower fastening surfaces in the region of the collar front wall, collar side flaps
and optional collar back wall to the inner side of the package. Hinge-lid boxes are
generally manufactured from blanks comprising thin cardboard. In order to reduce tile
material and production costs, a hinge-lid box is often used, comprising a single all-
in-one blank, wherein a collar or an inner frame, also called retainer or liner, may be
connected to a main blank for the hinge-lid box. The hinge-lid box may also comprise

a separate box-part blank and a collar part blank, which are glued together.

An example of a single all-in-one blank is described in US 5,634,556. The collar is
connected to a main blank in the region of folding tabs of the lid by adhesive bonding

using glue spots.
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WO 2004/ 092038 PCT/ F12004/ 000233 2 A two-part bl ank
for a flip-top container conprising an outer case

wo eoomiopay3portion and a |iner portion is di scl BEEHEI2D03/000233

CGE 2,267,272. The collar is adhesively attached to

the case-formng portion through a | ocation pane

hi ngedly connected to the collar using two vertica
glue-lines on the front panel. 5 US 5, 462, 223

di scl oses a process for coating glue-spot rows and
strips onto |ongitu- dinally?extending blanks for

hi nge-1i1d boxes. The glue-spots are applied by using
glue nozzles of fixed location. The glue nozzles are .
Aasiognedlidr fover fipHpp lvomaimbe pemprising g1x pwist §3petfgping portion

.at _high. i ng, . ! i
S s PO R TR A 20 R I SREInER G Bfehd to
b aRkSfor@GorGbr rddiht £16tati6R Parked hirgadiyfnnened toTthe collar

paral l el spot rows are applied to the inside of the
fsiegivonesrtical gluenligey on Bediort pawgl collar front wall. A
process for gluing packagi ng material, such as bl anks

or folding tabs of packs, 15 during the production_of
Uisriesd, 128 dietess & processofer eddting, glicsspdt suvsoaddstiips eugp longitu-

dinalb penone o testinanlt bR R BFE L B Ppine phe

ABLALS & el 1bEntRnPREK 2HicNhzARE bienEesipavd g eerpihiith numbers of
out put capacity are roposed. Accordingly,

.a
byabegesol that, éxsn af Bighavrrkigaspesd of therpackaging Waching aag gogrgspond-

an n, arrapge t 1,005, ' sferred.
Py Bt P ARG HERl R AP PlenRE, SRRy il b bOen
TRRCEIATRY spciows tivadpplibd totheshdde ofths feomt walldn irdps to fix the
tabs are connected to another by narrow conti nuous
spYardeonball) yue running in the |ongitudinal direction

of said tabs and preferably by two parallel strips of
glue in each case. The gluing of the lid part is

dapricess Hutgluisg paclghing mpetial, suwh ascllanldi orgiolding tahg of packs,

e e L
TNaEEREs fr60aliabls apdfaictob fran kraasferpall tomyflex ppliatigesdof ghie to
packaging materials with a packaging machine having a high output capacity are
proposed. Accordingly, a hinge-lid box is configured, as far as the formation and an
arrangement of applications of glue in the region of side walls and lid side walls are
concerned, such that the outside tabs and 1id side tabs are cormected to another by
narrow continuous strips of glue running in the longitudinal direction of said tabs and
preferably by two parallel strips of glue in each case. The gluing of the lid part is

carried out using glue spots.

According to prior art, glue spots, which are arranged in the region of the front wall of
the package for fixing a collar formed from a separate blank as part of the hinged 1id
box, have been also disclosed. It has been proposed for spot-like applications of glue

to be applied to the non-folded, that is to say planar blanks, from above by glue
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box, have been al so disclosed. It has been proposed
for spot-like applications of glue to be applied to

wo b@402038 ol ded, that is to say planar bl anks, PET/BII004/000233

above by glue WO 2004/092038 PCT/ F12004/ 000233 3
nozzl es produci ng spots of glue at selected positions

by way of short spraying or injecting cycles. The
application of glue in the region of the collar is

desi gned such that the appljcation of glue is
constituted of glue spots or> one glue line. 5 1n the

hi nge-1id boxes according to the state of the art, the
rigidity of package is not sufficient although the |
ekt aaedhcingespotsnof plae phuselbeied ppwtions biemay iof ehyrtisprayiog or

s SP04E 1B VISP LM 5f PP RIS Bl
thaxtheayplivption oft diee kB eunsyihetdis! ghnospetgs oaagiueytine.

especially when the box is not filled with the
products or half enpty and the products |ike

o @8hEldeaR] HRYs RSB} dPmagad ande hac 91@&'1%&%‘ SSSackadd i§ not
probl em has been solved by using thicker board.” Thus
sufBicienti gthangle Wiedeadboarkbuselon the meanifgtuto s ralaively thick. Glue

manuf act ure of |igh i -] ' L Gi

TR R ey gl Py b o bt P o AUt flthess The
lid e theidR th#y dpen pheopes giclieandisaps chylyrepainligfwhehitidibex is not
col | r an _inner frane, a égé%a | ed.retai ner or

fillerk ?V,rithgg‘ﬁ PERdtugts fof gl eppty ugps like gigarping s pe dam-

Q% | A Bebdifle B¥ess. AidhrbbietBE bkl &teddy siif thidk& HoafM) Thus
IS to provide a nore rigid and |ight hi'nge-1id bo

X
thietehisianpvisleetinatd ffor vmethod forehe srannetursagldight hingefiddiex with
r%?ujts.Ln.that the board basis weight can be reduced
WERSHEPIY ng package rigidity, and thus savings can

be achieved in the board. 25 A further object of the
invention is a nethod for the manufacture of hinge-lid
Ohiecs of thedpyentitmar |y a nethod for gluing of the collar

to the box portion of a hinge-lid

An object of the invention is to propose measures by means of which a collar or an

inner frame, also called retainer or liner, can be affixed to the blank or frame board of

a hinge-lid box.

A further object of the invention is to provide a more rigid and light hinge-lid box
with improved deformation resistance capacity, which results in that the board basis
weight can be reduced without losing package rigidity, and thus savings can be

achieved in the board.

A further object of the invention is a method for the manufacture of hinge-lid boxes,
particularly a method for gluing of the collar to the box portion of a hinge-lid

container.
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Characteristic features of the nethod according to the
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invention 5 It has now been found that the
above-identified objects can be achi eved and the
problens related to the solutions according to the
state of the art can be avoided or at | east
substantially decreased by usjng the nmethod according
to the invention. The nethod for the manufacture of
hi nge-1id boxes conprises steps wherein glue is 10
applied by horizontal Iine gluing on the blank of the

aragterishe deptwee afl tisinavthodesrapiding todhe frvgntion athgresented in the
fifished box, and/or horizontally on the respective
area of the blank of the box part, which the collar
will be attached to and the nunber of horizontal gl ue
lines is l,east, two and preferably three. 15 Bri ef
oéé'B’E'F‘F‘HE ?ﬁ‘&i‘%’?"‘i"ﬁ‘@“ﬁ gures Figure 1. The structure of
a typical hinge-lid cigarette package is shown inhFig.

Fi qure 2._ The dinensjons of, the package are shown

i]% has é‘.ng.geeﬁi @t}?i thet the g V@-léefgﬁ@aﬁobmés fEs e grhigyrd and the

2611886 141988 td thelsBRitibhTULEABIRIBY stADBF HR! 2%t cand? a%foidﬁd or at
igure 4. Symmetric pressing on two side panels of the

peask auestantially deenqesed tynusitigythe anethed goroediBg tGithie invention. The

| ' i is.Sh ' Fig. 5. Fi 6. .
0, SRS e e
aappli&h‘lny\hoﬂfiibnﬁl ine gluing:(brgtfhé ﬂ]a?]k olfitlgaudcﬁlai o gﬂ %featmht remains
0 e packages under s -
raeRered e iR Cor e PovifoN AN onbe FeBRsFS Bros f firtlank of
8h& BONBatt,NEhicH Rhe é’<%11ailI g)_‘il@ B%ﬁaﬁ@@@&ﬁn@fhfeltdﬁﬁ]b%%i‘ A3ESntal glue

under synmmet- ric loading wth opened flip-top
lines is at least two and preferably three. ‘

Brief description of the Figures

Figure 1. The structure of a typical hinge-lid cigarette package is shown in Fig, 1.
Figure 2. The dimensions of the package are shown in Fig. 2.

Figure 3. Figure 3 shows the mesh of the package used in the finite element analysis.
Figure 4. Symmetric pressing on two side panels of the package is presented in Fig. 4.
Figure 5. Side loading shear loading is shown in Fig. 5.

Figure 6. The horizontal glue lines according to the invention are shown in Fig. 6.
Figure 7. Figure 7 shows the typical deformed shapes of the packages under symmet-
ric loading with closed flip-top.

Figure 8. Figure 8 shows the typical deformed shapes of the packages under symmet-
ric loading with opened flip-top.

Figure 9. Figure 9 shows the results of the finite element analysis for different ways of
gluing the inframe (collar), closed flip-top.

Figure 10. Figure10 shows the results of the finite element analysis for different ways
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Figure 9. Figure 9 shows the results of the finite
el emrent analysis for different ways of gluing the

w0 ndosam3g col | ar), closed flip-top. Figure 10.PEI/gRne/000233

10 shows the results of the finite el ement analysis
for different ways WO 2004/ 092038 PCT/ F12004/ 000233 5
of gluing the infranme (collar), opened flip-top.
Figure 11. Figure 11 shows the influence of basis

wei ght, closed flip-top. Figure 12. Figure 12 shows
the influence of basis weightS opened flip-top.

Figure 13. Figure 13 presents the force resistance
capacity, closed flip-top. 5 Figure 14. Figure 14
prfghle?mg&leﬁrlfarrim(lcobarb wemda‘ﬁpeopcapaci ty, opened

d.des I t
At 07 hiews 1) RhoTHUE TRoRE GPaenarighhs RO 98- and
gagret 2 YFisire i Deh&h e nﬁlu%ﬁee dtﬂ'ﬁsw $R@ight, %Qﬁéd)fhﬁ.fto}; he

hi nge-1id boxes can be increased S|gn|f|cantly, ch
rHagir 43 Figure 4 prespts thedarcd résistAnge oaveejit, closed Hip- tpeu uced

- . e
OHEefA G 10 RACIERR blclritdohoe blpalfS2 BRSPS |
package r|g|d|ty Package rigidity or deformation
[ ce c can be greatly increased by
WE‘?@@“WE }(.jh‘%d’éYﬁ%‘PPy of the glued area. 15 The
nmet hod accordlng to the invention, for the manufacture
of hinge:-Ilid.boxes art cularl for gl uj f the
APty 0o B chuetis o e i geoely Some ahisd s, the
Gty St Bin %d%ﬁé@éa'ﬁ 1! 1h'<§reds§d egﬁl&*lceﬁlya%ww égﬂt@nm that the
hori zont al lines on the he col

dwaydobasisoyel rﬁ’?ﬁ b yredwged wethwésl,@semg pagkage dgididy. It Wes also found

Qha@cr{ﬁ%glgl tcgl%‘lep,g?)(? ﬁﬁ% arﬁgfg?&ﬁ'%ﬁ’ le 91 !ﬁleanggi Paaca €] §1d1ty

attac to an e nu of I'251 ‘Fine
ad:r def@sntation \msmmfbepcra@ﬁcﬁrya&}inybd breatty idi@ked &bl shahgifg size and
lue |i gi agglled so that at |least one glue Iine
e glue %3

PV?E%P es the whol e blank of the collar and
at least one glue line crosses horizontally the | ower

part of the collar blank. The glue |ine my al so be
The method according to the invention, for the manufacture of hinge-lid boxes and

particularly for gluing of the collar to the box portion of the hinge-lid container,
comprises steps wherein glue is applied as uniform horizontal glue lines on the blank
of the collar and/or horizontally on the respective area of the blank of the box part,
which the collar will be attached to and the number of horizontal glue lines is at least
two and preferably three. Preferably the glue lines are applied so that at least one glue
line horizontally crosses the whole blank of the collar and at least one glue line
crosses horizontally the lower part of the collar blank. The glue line may also be
applied horizontally on the upper parts of the collar blank. According to one embodi-
ment the glue lines may form a surface covering the whole area of the collar blank,
which remains covered in the finished box. The geometry of the glued area is line or
strip shape. Preferably the width of the glue line is at least 4 mm. Since the bending

deformation is the most common deformation pattern, it is preferable to use strip-
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applied horizontally on the upper parts of the collar
bl ank. According to one enbodi 25 nent the glue |ines

woray4f092088 a surface covering the whol e area of PCTEI12004/000233

coll ar blank, which remains covered in the finished

box. The geonetry of the glued area is line or strip
shape. Preferably the wwdth of the glue line is at

| east 4 mMm Since the bending deformation is the nost
common deformation pattern, it is preferable to use
strip WD 2004/092038 PCT/ F12004/ 000233 6 shaped gl ue
area geonetry and the orientation of the strips should
foll ow the bow shaped bendi ng and nor perpendicul ar.
FHaped bluk repangepristry ead the drievationsefrihe ships gheld dollow the bow-

t.echni que according to the state of the 5 art, which
gﬁ??£é$$ﬁn%ﬂn Pﬁbp?#%ﬁgg?&gges and boxes. In the nethod
according to the invention a hinge-lid box my be used
conprising a single one piece bI%hk or it.,

{ ma
Ebempluingamaies 9Bt UbAE B HEEURPRGUE REFORTILR o g ptae of the
: i j re than two bl anks.

%“E’S’Vtﬁgt# grr{lﬁ%ffofg%\éﬁ%g%}{g%agﬁﬁgg%égg 10 conventional form
or it may be V-shaped. The shape and design of the
front rt of .the collar _.may,var | ar r .
o irefed pcpogine T GEanGPud ¥ RS BBV pEpPOH oiffding o
kitBleQHeMHedefarlk &H €linday cBfnphibetviad¥lanks) ehddtharbedig theelank for
collar part may also conprise a part,_ whi qlpagtly Qr
dhernollan, et § maysompEise wereggﬁkﬁmlﬁnlﬁfTh%@%GiF eypdar can be any

. I | f
SAb ety VSR e Gupedhatesag e iy o
ficoslaoaray ary, dayger framdparhenables|al largerrgipefarea thus from its part
manuf act ured, f.ro he s terial as the box r .
et e S P oS, ARHELE B o i RRY bl

?saft,t wilch WB@@&H@%@M £108cS ERAbakewdll 8f K. boxAdterdilagmay
o the invention, thinner and |ighter board can be

wptonaliytspuinted@si/ageaatrsl. 20 rigidity of the package.
Dependi ng on the design and structure, and defornation
pattern under |oading, the basis weight of the board
Ofheae(s) usfertle harge ioxiesces wheemanufactured from board or paper and the

collar may be manufactured from the same material as the box part or from thicker
material when the collar and the box part are manufactured from separate blanks.
According to the invention, thinner and lighter board can be used without losing the
rigidity of the package. Depending on the design and structure, and deformation
pattern under loading, the basis weight of the board or paper used for boxes, when
compared with the currently used board with a thickness of 0.3 mm for cigarette

boxes, can be reduced 20 — 30 %, for example from 215 g/m2 to 200 g/mz.

According to the invention, a collar of a hinge-lid box is provided, which supports the
front wall of the box and the rigidity of the box is clearly improved. Thus a steady
beam like structure is achieved. The hinge-lid boxes, manufactured according to the

invention, are light and sufficiently rigid and they have high deformation resistance
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conpared with the currently used board with a
thickness of 0.3 mmfor cigarette boxes, can be

WO edoed3R0 - 30 % for exanple from 215 g/ n2 POI/ER004/000233

g/ m2. 25 According to the invention, a collar of a

hi nge-1id box is provided, which supports the front

wall of the box and the rigidity of the box is clearly

i nproved. Thus a steady beamlike structure is

achi eved. The hinge-lid boxes manuf act ured accordi ng

to the invention, are Ilght and sufficiently rigid

and t hey have high def ormati on resistance WO

2004/ 092038 PCT/ F12004/ 000233 7 capacity whereby the
@mméﬁzwhmahmﬂwﬁuﬁmsfdﬂﬁmm@@@hnwﬁﬁﬁl ﬂ&W@ﬂaMWﬁ§¥ﬂﬂpﬁéand

AR b i RSP L ety W s o

VhRE, e SBVIaRiSs Gﬁﬂbmmad&aw Andtayu] cadsampébn resulting in source
consunption resulting in source reduction. 5 The
ﬁﬁﬁ@ﬁﬂlld boxes manufactured with the method accordi ng
to the invention may be used for packagi ng of
cigarettes, cigars, cigarillos, pastilles, sweats and
GEHecringeglod Hexdsrmartuactupedrvith the m@ﬂioé@cmrdpygltp ghe myentipa may

nventi.on i r. at inthe fo n a
hEMSOLI piskagine bt B Sy Bet R, ARREN PRy ober
g&@&@tmmfeﬁnlofgﬂahﬁdso@(mrpl es 15 Exanple 1 An enpty
Cigarette package, subjected to external forces, was
si mul at ed u3|ng finite elenent nmethod. Structura

g’g"él %\%hﬁ s dlnﬁr ?q'ﬁqgrﬂ‘?et HoR i g@gﬁg@aﬁo@&f& Q5 WRsbh thEScope of

Jec Ive 0 e study wa Xam ne the influence
die ihbentigh ienatamnaectbibe tinietiveen t he i nfrane and t he
package on package rigidity, and to find out whether
by changing the size and geonetry of the glued area
it is possible to increase the rigidity of the

Examples
Example 1

An empty cigarette package, subjected to external forces, was simulated using finite
element method. Structural analysis of the cigarette package was performed. The
objective of the study was to examine the influence of the glue connection between
the inframe and the package on package rigidity, and to find out whether by changing
the size and geometry of the glued area it is possible to increase the rigidity of the
package in order to reduce the board basis weight without loosing package rigidity.
Experiments were also conducted on paperboard to measure the material properties
and on cigarette packages to obtain the experimental data for comparison with the
results from finite element analysis (FEA) [1-2], which provides a numerical tool for
package structural analysis. A cigarette package was modelled in computer and its

structure was studied. The deformation of the cigarette package subjected to external
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package in order to reduce the board basis wei ght
W t hout | oosing package rigidity. Experinents were

wa@bk®ma/ogmegiuct ed on paperboard to neasure the nRCEFi2004/000233

properties 25 and on cigarette packages to obtain the
experinmental data for conparison with the results
fromfinite elenment analysis (FEA) [1-21, which

provi des a nunerical tool for package structura

anal ysis. A cigarette package was nodelled in conputer
and its structure was studied. The deformation of the
cigarette package subjected to external WO 2004/ 092038
PCT/ F12004/ 000233 8 forces was cal cul ated. The
fomedsywasscaprdatedl stheaariplysis provided adgundon indgemend ob 4bk nerkage

nLi.glgity" d id f . ' 14 f
ity st e b chtt POPER sl B REbREPAFRHERHES ©
connection plays an inportant roll in package
igidity, Th 5 tests sh d that th Kk
i iscibuyd et B rebie Remneon alivs e eeeriaah il ypokngs gigide: The
Ly . .
%%asgxloﬁ/gg Ndi&ae %g%l%é? E‘l}tﬁﬁ?' R94debiEnatibs Geddish@ PRty YeoRfd be

ar ea, here 1s a potential to
lgrealy irchesdrblsy shangingtihe site puizaomsty @f e glaed atco sod dgpt there

ackage . rigidity. sed _on I tiheq
s
RRidigIBeRd durther3iBs B6miBhd Pre@Ougllysds, thb(bakisweight of a package
el'ement anal ysis nodel (FE nodel) A conmercial finite
ehebertusddtys 235 pholgoa00 g [ 3] was used. The
structure of a cigarette package as shown in Fig. 1
was nodel |l ed wherein 1 presents a glue point, 15 2

fHihiRd ABment AHiysiRodd (FEGRédpnel , 5 sidepanels and 6
backpanel . The flip-top could be either opened or

cl osed. The infrane was attached to the box (below the
oL mRoXy N is 89 §auida0 Uthe structure of
A FmE it sleni P8R laRMAREAYRapliqes the stoture
pRGkaae: faekigeoss showh é) Figr & vehowdelled Wheein2l presraistd gae point,
orientation, i.e, the chi ne . direction f the
AR 4£r<§ﬁpa§ﬁ‘g3ﬁ&#enanﬁ}sgﬁnd 5 ool b Hinyigp Govld be
) 2inBL §5knedBr LRO&E NBE ivdnke #ELAREREZONRS bolSiitow X "box"
at certain edges as indicated in Fig. 2. . .

will be used for the package without inframe) by glue points. The dimensions of the
package (not on scale) are shown in Fig. 2. The fiber orientation, i.c. the machine

direction (MD) of the paperboard, is also shown in Fig. 2. The panels were jointed

together with creased zones. Gaps 7 exist at certain edges as indicated in Fig. 2.

Eight-node thin shell elements were used. Figure 3 shows the mesh of the package
used in the finite element analysis (FEA). The material properties of the paperboard
(orthotropic material) are listed in Table 1. The creases were incorporated in the
model using rotational spring elements. The rotational stiffness of the creases was
determined by folding tests. The glue points were modelled using the rigid link

elements.
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Ei ght-node thin shell
shows the nesh of the package
web@ametosanal ysis (FEA).

paper board

rot ati onal

of the creases was
gl ue points were nodelled using the rigid Iink

el enent s.

Paper board Mechani cal
Properties CCX C X C CX

deternmined by folding tests.

G

The materi al

The r ot

ati onal

g/ n2)

el ements were used. Figure 3
used in the finite
propert i BST/BR20044090233
(orthotropic material) are listed in Table

1. The creases were incorporated in the 25 nodel
spring el enents.

usi ng
stiffness
The

WO 2004/ 092038 PCT?F12004/ 000233 9 Table 1
Properties (Avanta U tra)
ammage (

200 200 215

Zagle 2 Popaborrd Mrchimies Prgnyrtjes 2852y BIBO0 305 325 325

AN

61507

At

4-4. 0 . Ax

oung. s vodut 4106110 »)
¥ 5 Yound©s Tbaul s 30709670 4700 2566 2870]5%10
G RImSheas Mdubes 168018590 (1580 15780 152024620
_ } Poisgon s ratio-0-30.3-0-30-3-030-3
Chislmess Gum} f nées 0. 1005 0. 100900. 145650. 12825 0. 133%
13124~ —(NemT Ty | W0, di T Fergnt dar d
&83% F]éwé:dc‘)lg‘m F?éc:)bns € cons é%(grsed i%%y(?he gﬁgq]ysi 213105
aID Gynmret)ri c [pressing on thel two sildepanelis, shoywn in
FH—4—wherei-n—8—represents—pressure+oddings are-9
Jiogpg’addodivys | 80Thut e T %fépoadizﬁ@ocasg8 s 2510
¢ fdai?ed sijnul at i on of holding alci garetjite package
N and and squeezing it.| The package was pressed
Shedodiddubisdepdngd s. ThEopr essiiBe | gdd7@vas {1520 1520
(N/mmz)
Poisson’s ratio 0.3 0.3 0.3 0.3 0.3 0.3
Crease Stiffness | 0.1005 0.1005 0.1250 [0.1250 (0.1314 (0.1314
(N‘mm/rad-mm)

Two different boundary and loading conditions were considered in the analysis:

a. Symmetric pressing on the two sidepanels, shown in Fig. 4, wherein 8 represents
pressure loadings and 9 displacement output mode.

This loading case was a simplified simulation of holding a cigarette package in a hand
and squeezing it. The package was pressed on both sidepanels. The pressure load was
applied on the shaded area in Fig. 4. The package was constrained according to

symmetric conditions. Opened and closed flip-top packages were considered.

b. Side loading (shear loading) is presented in Fig. 5, wherein 10 represents fixed
point and 11 point load.

In this case the focus was on the influence of crease stiffness on package rigidity. In
order to expose the effect of crease stiffness, the flip-top was not considered (Fig. 5).

The package was fixed (zero displacement and rotation) at three points on the
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applied on the shaded area in Fig. 4. The package was
constrai ned according to 10 symmetric conditions.

w@p@ameoad cl osed flip-top packages were consPOEFR004/000233

b. Side |oading (shear loading) is presented in Fig.

5, wherein 10 represents fixed point and 11 point

load. In this case the focus was on the influence of

crease stiffness on package rigidity. In 15 order to

expose the effect of crease stiffness, the flip-top

was not considered (Fig. 5). 19The package was fi xed

(zero displacenent and rotation) at three points on

t he WO 2004/ 092038 PCT/ F12004/ 000233 10 backpanel. A

beskpendl.oh dointlad pik pprdiedonone sidepimplanel . Because of

the thin flexible nature of the panels, and associ at ed

| arge deflections of the panels, geonetrically

Becduise 0fitheahial Hsitsle wamreef the paBds, ahe asdobitcdaeiagrvétidns of

5 closed fli atoglunder synmretric Ioading, t he cont act
h

HidPFEla BFrRCHER R RRNIInER) 4rialyint) WasePsriameod nBon e riagkage with
S 1 0 BRS04 ROl L SAEAL B

belicparted inffamehend ok diewpawes oedellddyusiog cpetaéteelengnts. The
fI@Hmﬁaﬁsghpg%&: %8 al ways have certain curvatures,
éﬁatenoug (115y aflg Qi il y very snmall. These snmall

initial curvatures are very inportant in the structure
anal ysis for the symretric pressing case. They were

ilhe éTy%'Braé‘@e‘%PC nghpf {herrpckages aresyaplly npi perfgctly flat and almost

BRYAY TR tQhin gc_:gfv%ﬁﬁﬁ:(sf) Qltﬁ(gh%h.ftg&n Efeal%‘gglé\l(b ?g&gﬁ%ﬂ s small

t he " packages. Package rigidity
gatstecuryatafes girelediryaireporfne in rthe atrectine  amatysesn forothal dyynmetric

| ued to t box at. three ints.as can be_seen from
Brojsing ofey, ATy i polP e D e B Pt B epgtoation
BSrceiithe &OntHhd Pacltp 21EEbEhe phdkagdshe anal ysis, the
round- gl ued area was approxi mated by the quadril atera
el ements. 20 Two nodified glue cases were consi der ed.

%Sﬂg@ir@di'}faﬁ&]ﬁzé NE Eédnq&& HPglﬂédJSreQOi nt

The inframe is conventionally glued to the box at three points as can be seen from
Fig. 1. The glued area can be considered as a circle of about 10 mm in diameter. In

the analysis, the round-glued area was approximated by the quadrilateral elements.

Two modified glue cases were considered. According to the invention the glue point
between inframe and frontpanel was changed to 3 glue lines. The size and geometry
as well as length and width of the glue lines are shown in an embodiment in Fig. 6a.
In Fig. 6b is shown another embodiment according to the invention wherein the first
glue line crosses horizontally the whole collar part and the third glue line crosses

horizontally the lower section of the collar. The inframe is glued fully to the box.

Results of analysis for symmetric pressing:



10

15

20

25

between i nframe and frontpanel was changed to 3 gl ue
lines. The size and geonetry as well as length and

woraiwss t he gl ue Iines are shown in an enbodP@ERLR2004100233

Fig. 6a. In Fig. 6b is shown another enbodi nment
according to the invention wherein the first 25 glue
l'ine crosses horizontally the whole collar part and
the third glue line crosses horizontally the |ower
section of the collar. The inframe is glued fully to
the box. Results of analysistlifor symetric pressing:
WO 2004/ 092038 PCT/ F12004/ 000233 11 Figures 7

(def ormed package, closed fliptop) and 8 (deforned

Figkeyd, (dsfemed patkige: o}p)seds fito)hend Bpidefirmee frackad, opencd

BRI oGl SRRt ot e PRToeD e b bms amymeric

Hﬁa[dlﬁgle/ﬂﬁ&ﬂéﬁsag QnWidpbnedl Biper dﬁ) feby tl‘tf ), FdrhBe b bdklagé Wi’th closed
woul d sl ide open as the ap | oad i ncreases.

dHp<en: dbs Bip-t9p Srenih élaiewr@n ap ﬁher apbiced doaddpcreases. ’ﬁmqaﬂf@ilatlon
e e

SAPH BB B A0RHEG. Do NSRS IP o SR A

whgngwoneeds cmgilld &rad dincrentehts  rde domigt cadulstion. tiﬁ-mr(vtrﬁieh was not

k flip-to t he cal cul sto
RGN AR Mot aRREHH -G b EB6 e Backsee i gaened tif-lom, dhe Gifation
lﬁmﬁpﬁdu Wheh S REGHRAbN BEontcl §od Taﬁ%ét RANKY maRinfie Flls?ﬁeéiﬁent on
nmm In order to characterize the deformation o

fbe frateapd is orer dhoyp B aemmbnprdst tcaclgsa@aqﬁqnz@rth@ deformation of the

f I (

OBl E i B b piihn thel kb R BT, o frgar he
Qna(xmﬁinuhmasemfentgidm&@f drecfeontminel écuskd.i pt op) and 10
(influence of glued area, opened fliptop) show the
results of the finite elenent analysis for different

vpagﬁﬁe@@ (inkRieBdeUbNgludd Srel, ”JIB@HQhPt-EB? aﬁd)tl@l(mﬁﬁ@x{c'qu glueﬁi area,

force ﬁ -aXIS on one sid anel was cal cul ated

PrgeRscHipéip) tSh@W plhetesuitseofathe ftnftte ekm_asls anaéysaqoﬁirldefﬁeramte\aays of

he fro I
HnE P PRERRE e Bla bR AR5l O ar L PR BRBT i pefbutes
dgl theipmidect dfrthd blesmﬁamdsﬂl.s p&@dlrd&g%%i&ﬂ\agbalc%%g@?ﬂh&méﬁ%f the
board erials anta U.tra an wer e
ngﬁ iI“i’ lr%/&e )3u558 1A cchepeterzg Hherparkaseadrdormstion was

fc@fcutahﬁ iA the analysis and is shown in x-axis. Two board materials, Avanta Ultra

C200 and CX200, were used. "3p" is for the 3-point glued inframe, and "31 for the 3-
line glued inframe, "fy" for the fully glued inframe. The dash lines in the figures are
auxiliary lines showing the slope of the force and displacement curve representing the

package rigidity.

As expected, the package rigidity is increased by the 3-line and fully glued inframe.
The increase of the package rigidity is more for opened flip-top (Fig. 10) than for
closed fliptop (Fig. 9). This is a reasonable result, because the strengthen effect of the
frontpanel by the inframe is exposed in the case of the opened fliptop. The package

deformation resistance capacity has increased very much by changing the way of
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20 line glued infranme, "fy" for the fully glued
inframe. The dash lines in the figures are auxiliary

wo 2ove®I®BOW Nng t he sl ope of the force and di spPEr/Ere000233

curve representing the package rigidity. As expected,
the package rigidity is increased by the 3-1ine and

fully glued infranme. 25 The increase of the package
rigidity is nmore for opened flip-top (Fig. 10) than

for <closed fliptop (Fig. 9). This is a reasonable
result, because the strengthdgd effect of the

frontpanel by the inframe is exposed in the case of

t he opened fliptop. The package deformation

rfsineg ghving. Takabig § forasampty, éaghelpackege with B-fmnt glued inframe

BB R L RPN OREER e

BROK @l oeishbvwal PPitatdagh Hﬁé@%{imfvﬁs’%@@ the piekdded kdiht Yline and fully
decreases very nuch when the displacement is larger
tglﬁﬁﬁ l@f%a?%esrﬁ’i? megh iéffer ayhep dhecdismlersmsniinenery 7 % man. dhets is very
lyd ; } ' . ' . Y,

A Sttorcroy B Reen Loty PRE SR9RM Mhloh el TR0 i do kgt there
i1sarpoptimd. Wiy torglucTthe ifranse toenbyaith tHei thadimudi fifidite eeease of the
between.t he_ 3-1i ne_an ul | |l ued i nframe. This

Plichags; e ipfflience ) 168 ‘%f’%re o %%WF%@@J%&V IBatﬁ‘FfSeA‘faﬁ‘? Ultra C
20l CXWad @erpbhailn the maxi numrigidity increase of the

package. The influence of the difference between the
board material Avanta Utra C and CX was very snall

j ' - 1 Ser B | psed .
Fresios) ity Bt bUFOSRR, OBk bl dhe P B3fEngs of basis
Weiightt,oppereti ofliptdpy shewuthe srefudts i fdifferent bomarshsikawbights. The
wel ghts. .The inframe in these packages was_glued to .
RGeS ppkPRgemesrHedy i et Ueat 1 RoiPife ThF gl baes in the
Fgared ¥ hinalidryl 1iHee SheRAWIRDinttHe rigtify! G thé b%kqgésy ARfexpected,
t he packages. As expectéd, the package rigidrty
ithr Peckse Tigidity inprepsea sYitly instrasiog hesidsbases whight. Increased basis,

[WaTo Si: S 1 hoht _effects t.he rhaidit t :
AL 5 B GEL 4 T o B v
woeii gjit thabhe esirailad shapr Ins blaged) fliphtop ebmsi@ersf tricReakiap basis weight
cont .niﬁéé incre%?ing basis weight . showed a little

SPOWLR (1t proneeh Aiteqs Ondhe Ragkass Ngidity ithan ehengias0fghagay of
@hfrdne gV Rfsmall deformation (Fig. 9 and 11). For packages with opened flip-
top, the rigidity at small deformation was almost the same for the packages with 3-

line and fully glued inframes (Fig. 10) as for the packages with the increased basis

weight of 230 g/m?2 (Fig. 12). At large deformation the packages with 3-line and fully

glued inframes are much stronger, while the increasing of basis weight has very little
effect.

Figure 13 (force resistance capacity, closed fliptop) and 14 (force resistance capacity,
opened fliptop) show the resistance force at a certain displacement of the point on the

frontpanel (Fig. 4). In the figures, "200+3p", "215+3p" and "230+3p" represent the
packages with basis weight of 200, 215 and 230 g/m?; respectively, and 3-point glued
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For packages with opened flip- top, the rigidity at
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with 3 20 Iine and fully glued inframes (Fig. 10) as
for the packages with the increased basis weight of
230 g/n2 (Fig. 12). At large deformation the packages
with 3-line and fully glued inframes are nuch
stronger, while the increasing of basis weight has
very little effect. 25 Figur& 13 (force resistance
capacity, closed fliptop) and 14 (force resistance
capacity, opened fliptop) show the resistance force

a M@ h s 164 5 t ] [ :
FRIRRE" PO LA S RPSRIER B pLUCBRATYE B0 AP an 3 e ot
" a8 pFompedk 423 Gifpelosed flipsan(Fig. H8), ip sckmgbat the trigidity of the
basi s wei ght .of 200, 215 and,23 /R .« ectively, .

oA edl g ot g lueiin S80mRgb 238 MV 5 SBRRoB s T fsgmore
| Bdpeadas on"tBO Basid weight bh ehePRCka@Ee bedaube BRteSoVBhE Bifeddfof the
200 g/n2 and 3-line glued infrane. For packages with

1

c f&’é‘%ﬁd Figurp 18 shoyrithy a&sya,ﬂ]lt lrlisplg%f‘@mt {hatend P/ mgﬂﬁh@ package
g S REEGpL o RSPl D B e
ORI P b B A0S DTS 5t ah DI LAR ipame

d (A ph-Zie ek D3 0-(3p).SWase tH. displaveheiittifcrpaek &g € mmy thd rightitySof the
wei ght of 200 g/nR2 and 3-1jine glued infranme (200+31)

i packege with basis weight off 208 gimé kudjé< ing glhedsiaghme (RI03R1) @i match
215 and 230 g/ n2 and 3- oiQt | ued inframe (215+3p

2 e B RO NSRS RE T g el Aamintishedantese 235 im

the rigidity of the package with basis weight of 200
g/nm2 and 3-line glued infrane (200+3 1) can match 10

t Fer pacgagtistwitlobpanke fiigtok gjeslf the dgidjtyndS the gadkapes istincreased
glued infra 215+43p) . For. package ..t h,opened .

P Vg ok 1 Ry of GRS, el R Rgaaeps with closed
| AGHERS B rigieity indkake & K WRBYb1Hbth Banapd Mrgé BispRBEnent. This
gluing. Unlike the packages with closed fliptops, the
r inghicatesythain theesizsastham effect fegiuing phayste Sesntale avhen) the gliptop is
diﬁ&k@penent. This 15 indicates that the strengthen

eP ect of gluing plays a key role when the fliptop is

The above analysis indicates that it is possible to reduce the basis weight from 215 to

200 g/m2 while keeping the package rigidity by changing the way of inframe gluing.
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zontal glue lines is at least two. 10 2. A nethod
according to claiml for the manufacture of hinge-lid
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is at least three. 3. A nethod according to claim1 or

2, characterized in that the glue lines are applied

so that at |east one glue line horizontally crosses

t he whol e blank of 15 the collar and at |east one

glue line crosses horizontally the |ower part of the
coll ar blank and the geonetryl®df the glued area is

line or strip shape. 4. A nmethod according to any one

of clains 1- 3, characterized in that the glue |lines
fQIgmna uni form surface covering the whole area of the
col l ar blank, 20 which remains covered in the

finished box. 5. A nethod according to any one of

cl aijmsp I eflod EAMBHhALERRDE bP gﬁqg@-ﬁidtﬁb%es Ph 498k iz80 BP¥hat the
conprises a single one piece nk or 1t conprises two

bl ank smethbf eomplisas skepk mdretelireatnl thelcoflaris tgheddo theapacketrportion

it co L ses re than t bl.anks. 25, 6. net ho .
nccor G Bareii tieborPriag e et o HotigpapRRiratlug fnes on
that t{ne bi@lk! Frihe ESllaP bhdIbERbIBOHAERY of TR REpecE area of the blank
2004/ 092038 PCT/ F12004/ 000233 16 7. A nethod

char acelethe hed ver, whish theeollas tilb e atfagherl se and thepamber of hori-
wher ei %nttﬁ%h%llﬁ%s isibﬁﬁeg‘%%hed as horizontal uniform
ank o

gl ue Irnes“on e the coll ar and/ or
hori zontally on the respective area of the bl ank of

the box part, which the col- lar will be attach to

and % né HEDb SRS Bift 5|f°rgf$aénw wrg @pg‘?—_ﬁgwes char-
two.  5;&erifed BIRAMARENeHbGud Bndsli@htTbabt f@de, 9l Ui ng of

the collar to the packet portion of the hinge-lid

container characterized in that the nunber of glue
H nes Asmgtilod lac(:ec%%ciinfgr Por &5im 1 or 2, characterized in that the glue lines are

applied so that at least one glue line horizontally crosses the whole blank of
the collar and at least one glue line crosses horizontally the lower part of the

collar blank and the geometry of the glued area is line or strip shape.

4. A method according to any one of claims 1- 3, characterized in that the glue
lines form a uniform surface covering the whole area of the collar blank,

which remains covered in the finished box.

5. A method according to any one of claims 1- 4, characterized in that the
hinge-lid box comprises a single one piece blank or it comprises two blanks,

the other being the blank for the collar, or it comprises more than two blanks.

6. A method according to any one of claims 1- 4, characterized in that the collar

is printed and/or coated.
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whol e blank of the collar and at | east one glue line
crosses horizontally the |ower part of the «collar

bl ank and the geonetry of the glued area is line or

strip shape. 15 10. A nmethod according to any one of
claims 7- 9, characterized in that the glue lines

forma uniformsurface coverihg the whole area of the
col l ar blank, which remains covered in the finished

box. 11. A method according to any one of clainms 7-

10, 7chamached,ichachciarizet ai thahhe n2hddi d@g@xrﬂségjstﬁﬁ)(wherein the glue

i ngl n ece or t conpr.i ses
b1 anks:> SHpfiet ot Her2<BE HOLTOHE S AkS Pbrhe HBnE of [ colF andior

it CoMur-2amllyohehd &@gzecﬁwarbi éﬁt'ﬁé blahR of e BRENAG, which the col-

according to any one of clainms 7- 11, characteriz
that tReWiltbe ptiachedstosng theetummdpﬂnor@eambglue lines is at least two.

8. A method according to claim 7 for gluing of the collar to the packet portion of

the hinge-lid container characterized in that the number of glue lines is at

least three.

9. A method according to claim 7 or 8, characterized in that the glue lines are
applied so that at least one glue line horizontally crosses the whole blank of
the collar and at least one glue line crosses horizontally the lower part of the

collar blank and the geometry of the glued area is line or strip shape.

10. A method according to any one of claims 7- 9, characterized in that the glue
lines form a uniform surface covering the whole area of the collar blank,

which remains covered in the finished box.

11. A method according to any one of claims 7- 10, characterized in that the
hinge-lid box comprises a single one piece blank or it comprises two blanks,

the other being the blank for the collar, or it comprises more than two blanks.

12. A method according to any one of claims 7- 11, characterized in that the

collar is printed and/or coated.



