WO 2004/ 092038 PCT/ FI 2004/ 000233 Met hod for the manufacture of a hinge-lid
boar Field of technology 5 The present invention is related to hinge-lid

boxes or ' for cigarettes, cigars, cigarill ospcpasobddoesss sweets
and otheyﬁgg%%@gﬁﬁie invention relates to a nethod for the nmanufacture of

said hinge-lid boxes, particularly to a nmethod for attaching of the «collar
to the packet portion. 10 State of the art H nge-lid boxes are a form of
packagi ng, which is commonly used for packaging of cigarettes, cigars and
sweets. Hinge-lid boxes, also known as flip-top packages, are 15 usually
made of cardboard and they conprise a packet portion and a |id articul ated
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 col | ar °Q’Bf°?t“?@ﬁ‘?§flfa§?d‘%!bél‘e‘%'ﬁ@ﬁ&fni ng surfaces in the region of

the collar front wal ps and optional collar back wall to
the inner side of the package. Hi nge-lid boxes are 20 generally manufactured
from bl anks conprising thin cardboard. In order to reduce the naterial and
production costs, a hinge-lid box is often used, conprising a single all-

I n-one bl anmeld/\(gﬁggi@wggcol l'ar or an inner frane, also called retainer or
liner, may be connected to a nain blank for the hinge-lid box. The
hi nge- | i box may al so conprise a separate box-part blank and a collar part

bl ank, whi chh@preseat #Renti QDRIrBIRed 16 RinfE1HBRER! & Bhtatedd o8 CRarkttbs, iciggﬁ[‘e bl ank
is described in US 5,634,556. The collar is connected to a main blank in

t he regi on eigatllpsdpastllesaisweess andhether gpods: Theevsintien prlates top method for the
manufacture of said hinge-lid boxes, particularly to a method for attaching of the
collar to the packet portion.

10
State of the art

Hinge-lid boxes are a form of packaging, which is commonly used for packaging of
cigarettes, cigars and sweets. Hinge-lid boxes, also known as flip-top packages, are

15  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

20  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.

25
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.



usi ng gl ue spots. WD 2004/ 092038 PCT/ Fl 2004/ 000233 2 A two-part blank for a
flip-top contai ner conprising an outer case formng portion and a liner
portion isvah?ﬁJ% %ﬁ in GB 2,267,272. The collar is adhesively attached to
t he case-formi 6 g %ion t hrough a | ocation panel hingedl PCEHIR04008283t 0 t he
collar using two vertical 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-

di nal ly extendi ng bl anks for hinge-lid boxes. The gl ue-spots are applied by
using glue nozzles of fixed |location. The glue nozzles are designed for
very high nunbers of cycles so that, even at high working speed of the
packagi ng machi ne and correspond 10 ingly high conveying speeds for the

bl anks, exact glue patterns can be transferred. Two parallel spot rows are
applied to t I nsi f.the,front wall in octder to fix th col lar front
w1 A prochdwortan W oy arBieraR cntiines LRI Rulst ShiedRREIg PR g
tabs of packsd a fr Bbftionds disB8se iAAYS 21767,295. ’fﬁer&?ll‘& is%dﬂ@ﬁ@e? hpdchEd @Ar et tes,

is disclosed in US 6, 409, 646. Measures for reliable mal function-free

transfer of thewpieeforminglportion tweughfa dgcation panep hivigadiiy regnnedtest toaths anlleth a
packagi ng machi ne having .a high output, capacity are proposed. Accordingly,
a hinge-lid lbc‘&gr}?”g V@%?%FP%‘B?‘@B?S %ﬁl‘f’gﬁpnta%a e formation and an arrangenent
of appli@ations of glue in the region of side walls and lid side walls are
20 concerned, such that the outside tabs and lid side tabs are connected to
anot her by W8546%223 Wisclnseua peacessfor edatigs glierspahions and sttips onée gingitei nal
di rection of 4.sai . 0 ' l.ue in
each case. T‘H@fﬁi I &F%gﬁl &%%H(g%%g%%ﬁ# X?;%X, cargrhirl)eg%%(lt)gu%laa ]Iglﬁléél I%éll ua"g%%lge[ S.
nozzles of fixed location. The glue nozzles are designed for very high numbers of

O

cycles so that, even at high working speed of the packaging machine and correspond-
10  ingly high conveying speeds for the blanks, exact glue patterns can be transferred.
Two parallel spot rows are applied to the inside of the front wall in order to fix the

collar front wall.

A process for gluing packaging material, such as blanks or folding tabs of packs,
15  during the production of hinge-lid boxes for cigarettes, is disclosed in US 6,409,646.
Measures for reliable malfunction-free transfer of complex applications of glue 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
20  concerned, such that the outside tabs and 1id side tabs are connected 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.

25  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 lid
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



25 According to prior art, glue spots, which are arranged in the region of
the front wall of the package for fixing a collar fornmed froma separate

bl ank as part of the hinged lid box, have been al so disclosed. It has been
proposed O7 2W38?2%% ke applications of glue to be appli BETALR0P4{0233

non-fol ded, that is to say planar blanks, from above by glue WD 20041092038
PCT/ FI 2004/ 000233 3 nozzl es produci ng spots of glue at sel ected positions
by way of short spraying or injecting cycles. The application of glue in
the region of the collar is designed such that the application of glue is
constituted of glue spots or one glue I4ne. 5 In the hinge-lid boxes
according to the state of the art, the rigidity of package is not

sufficient although the cardboard used in the manufacture is relatively
thick. Qdue t .vert| I r . ' d rovi de the box
sufficient %%Z?g\'? 2%@01%%0ltﬁc$%g%fe a# ﬁgi@%gcg prgfn%l{;ig%gpiéﬁ?a?’h&et %%?(t {ﬁrééi“l& gfamd sags
easily eg peinjeatihy gyuﬂesm 'I}hh@pblﬁbﬁtibﬁ ofiglue ih itlid %giogn' dfhthé balq@gs)de%gxﬁd&nclhal f
enpty and the produycts like cjgarette e dam 10 aged an econe

usel ess. Thinat Féﬂﬁgﬁ?% &%@%ﬁceﬁqw?%{}ﬁﬁ%ﬁm&qrmnewqmard. Thus there is
an evident need for a nethod for the manufacture of light hinge-lid box with
sufficient rigidity. Cbject of the invention 15 An object of the invention
is to priopobethenbingetkbdres memndingfo thisistite of the laktatheonigidity of pavkage sawok, al so

called retainer. or .J.iner, can.,be affixed,to the blank qgr.fra board of a
hinge- |1 d pBERcisd sttehEh e Spaee] vasd Biibe PApieREh § SR IS nor e
rigid and | i@ orVen@illiagh ghtd Tides IdBROOMOU I Th OB SR EUfAFIchTIfMHERNTRe
capacity, which results in that the board basis Weiiﬁ%lht can be reduced

wi t hout ~ | oshichgf thadrageayranghdhe hox Higlds endisngs sesitygspasiallyyehen the box is not

filled with the products or half empty and the products like cigarettes may be dam-

10  aged and become useless. This problem has been solved by using thicker board. Thus
there is an evident need for a method for the manufacture of light hinge-lid box with
sufficient rigidity.

Object of the invention

15
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.

20 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.

25 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.



achieved in the board. 25 A further object of the invention is a nethod for
the manufacture of hinge-lid boxes, particularly a nmethod for gluing of the

col I ar tayphgoda@¥sportion of a hinge-lid container. WOpRG@FH0YEDIHB
PCT/ F12004/ 000233 4 Characteristic features of the nethod according to the

invention are presented in the clainms. Summary of the invention 5 It has
now been found that the above-identified objects can be achieved and the
problens related to the solutions according to the state of the art can be
avoi ded or at |east substantially decreased by using the nethod according
to the invention. The nmethod for the nmAnufacture of hinge-lid boxes
conpri ses steps wherein glue is 10 applied by horizontal |ine gluing on the
bl ank of the collar on an area which remains covered in the finished box,
and/ or hor i Charhetbtisticofeatufed ofehemethost acevtdiag ¢ thcliavditianlaropresdniterl inake part,
which the col)Jar will be attached to and the nunber of horizontal glue
lines is at“P®st two and preferably three. 15 Brief description of the
Figures Figure 1. The structure of a typical hinge-lid cigarette package is
shown in Fig. 1. Figure 2. The di nensions of the package are shown in Fig.
2. Figure 3Swimpyyef thesimyentiothe nesh of the package used in the finite
el ement analysis. 20 Figure 4. Symretric pressing on two side panels of the
package 1s presented in Fig. 4. Figure 5. Side |oading shear loading is
shown in Fi § has.now @eere f@ndTthet Her dboyeridehtifiédi ebjetts emn drcashiived and ththe
' nvention a{)r%bferr}l%%la{e% tgltﬁé soql'ltions according to the state of the art can be avoided or at

least substantially decreased by using the method according to the invention. The

method for the manufacture of hinge-lid boxes comprises steps wherein glue is

10  applied by horizontal line gluing on the blank of the collar on an area which remains
covered in the finished box, 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.

15  Brief description of the Figures

Figure 1. The structure of a typical hinge-lid cigarette packaige 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.
20  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. |
25  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



Figure 7. Figure 7 shows the typical deforned shapes of the packages under
symmet- ric loading with closed flip-top. 25 Figure 8. Figure 8 shows the

typi cal defgofoomebaedzapes of the packages under synmet- rigct/pRoisngo2sst h
opened flip-top. Figure 9. Figure 9 shows the results of the finite el enent
analysis for different ways of gluing the infrane (collar), closed
flip-top. Figure 10. Figure 10 shows the results of the finite el enent

anal ysis for different ways WO 2004/ 092038 PCT/ Fl 2004/ 000233 5 of gl uing
the inframe (collar), opened flip-top. Figure 11. Figure 11 shows the

i nfl uence of basis weight, closed flip-top. Figure 12. Figure 12 shows the
I nfl uence of basis weight, opened flip-top. Figure 13. Figure 13 presents
the force resistance capacity, closed flip-top. 5 Figure 14. Figure 14

presents thaf%m{r(g&hé BffafilcyB6ltary; dpatel iip-teppened flip-top. Detailed
description of the invention According to the jnvention, by changing the
size and ge&ire Il Sizwad! ghovestha inflnengeinf basipweight, glosed 8b-toBe hi nge-1id boxes

can be incr ’ﬁl%‘;{, oard basis
wei ght can re%%‘\%\nﬁ% ou y@gﬁﬂﬁﬁﬁgggég&é%mgﬂt gp%dttflﬁt?/gs al so found
that the gl Figuothdtgureh3 pteagms the forep casistante capheity, nlopatﬂmgepri gidity.
Package rigidit rmat Il on resistance capacit greatly

i ncreased by &9 %}fb F@“gﬁ Brﬁéﬂﬁsgﬁéﬁﬁ?ﬁqu’;?taﬁfe‘falﬁ 21 %Peaﬁé t°p15 The met hod
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

cont ai ner, Detailedideseriptiamef thiednesntiogl ue i s applied as uniform hori zont al
gl ue lines on the blank

According to the invention, by changing the size and geometry of the glued area, the
10  rigidity of the hinge-lid boxes can be increased significantly, which results in that the
board basis weight can be reduced without losing package rigidity. It was also found
that the glue connection plays an important role in package rigidity. Package rigidity
or deformation resistance capacity can be greatly increased by changing size and
geometry of the glued area.
15
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,
20  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-
25 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 pattem, it is preferable to use strip-



of the collar and/or horizontally on the respective area of the blank of the
box part, 20 which the collar will be attached to and the nunber of

hori zont alwghem/obtozes is at least two and preferably thpegpeBogbRsab! y the
glue lines are applied so that at |east one glue Iline horizontally crosses
t he whol e blank of the collar and at |east one glue |line crosses

hori zontally the | ower part of the collar blank. The glue line nay al so be
applied horizontally on the upper parts of the collar blank. According to
one enbodi 25 nent the glue lines may forma surface covering the whole area
of the collar blank, which remains covéred in the finished box. The
geonetry of the glued area is line or strip shape. Preferably the w dth of
the glue line is at least 4 nm Since the bending deformation is the nost

common def oghapéd ghueRpédal gometrytandshe priedteichbdfetht Qtrifseshatildl foll¥ (ROB4#092038
PCT/ F12004/ Q00233 6 shaped gl ue, area geonetry and the orientation of the
strips shou$1}§P?‘b‘Pq“§Wgt@gnBBWfp%‘Wéfﬁ%- bendi ng and nor perpendicul ar. The
gluing may be carried out using any gluing technique according to the state
of the 5 art, which suits for gluing of packages and boxes. In the nethod
accor di ng t Ghe pleingmrantd arried dit mging kiylgloing tedhnigue aceoeding toiheistiteef the si ngl e
one piecg blank.ar i.t may conmprise two,bl anks, the other being the blank for
the col | r,a%rwii?l&ﬂﬂtﬁf%‘ogiﬂ“gg p?‘f%? es@ERdRO¥Ro bl anks. The form of the col | ar
can be any 10 conventional formor it may be V-shaped. The shape and design

of the front part of the collar may vary, larger front part enables a
| ar ger gl uelh deanethod accprding fo the jayention ﬁéﬁlﬂgﬁlﬂgb@h@ay ibgiuged gorpprisitga hox. The

o e 2 "Gy kol 550 AR B, Bl bl o Sl Br
printed andfhercollsradeitl mayTomprise more than two blanks. The form of the collar can be any
10  conventional form or it may be V-shaped. The shape and design of the front part of
the collar may vary, larger front part enables a larger glued area thus from its part
improving the rigidity of the box. The blank of the collar part may also comprise a
part, which partly or completely crosses the back wall of the box. The collar may
optionally be printed and/or coated.
15
The blank(s) of the hinge-lid boxes are manufactured 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
20 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/m?'.

25  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



The bl ank(s) of the hinge-lid boxes are manufactured from board or paper and
the collar my be manufactured fromthe sane material as the box part or
from t hi ckeyo 2008foeiob®l wWhen the collar and the box part a red

- from separate blanks. According to the invention, thinne?egﬁgmﬁygﬁ%%r boar d
- can be used without losing the 20 rigidity of the package. Depending on the
- design and structure, and deformation pattern under |oading, the basis

- weight of the board or paper used for boxes, when conpared with the

- currently used board with a thickness of 0.3 mmfor cigarette boxes, can be
~reduced 20 - 30 % for exanple from215 §/n2 to 200 g/ nR2. 25 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 inproved. Thus

- a steady beapuditkwhatbyithclboRed fetf HefvViotn evae whin gteyl drel alaose smptypand act ur ed
- according to_t invention, are_light and sufficientl i,gid and they have

" high defoma%lﬁgﬁ kesps %h%efw@-ﬂa@@@b%y@kﬁcmpﬁsz@e@%@gii% ter gradgsatity
the TT¥ Kooy RS SpIAUR Buielin SRRy B OB Bof s B 71

the Iid keeps tig es it p e to-use lighter
grades of bwdudionnwher eby savi ngs can be made in raw material consunption
resul ti n% in source reduction. 5 The hinge-lid boxes manufactured with the
nmet hod according to the invention may be used for packagi ng of cigarettes,

cigars, cigarhkifze-IRPBéAek nemufuea! With kb Alh8l acSRaRg tb Thd R ehiftn ey
granules or pills.” 10 The invention is illustrated in_the follow ng‘mexarrpl e,
however, to Bthiused farepaskegies of cigarmitep.neigars egarillpsppestileansweats prd pofhet t ed.

Exanpl es goods in the form of granules or pills.

10  The invention is illustrated in the following example, however, to which the scope of

the invention is not meant to be limited.

Examples
15
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
20 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
25 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



15 Exanple 1 An enpty cigarette package, subjected to external forces, was
simulated using finite elenent nethod. Structural analysis of the cigarette
package wasopegsfoozgsed. The 20 objective of the study wapchgisfnadhioes t he

i nfluence of the glue connection between the inframe and the 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 package in
order to reduce the board basis weight w thout | oosing package rigidity.
Experiments were al so conducted on paperboard to neasure the materi al
properties 25 and on cigarette packages3to obtain the experinental data for
conparison with the results fromfinite elenent analysis (FEA) [1-2], which
provi des a numerical tool for package structural analysis. A cigarette
package was foromelisechlouiatednPhet analysizdprotided atbasis tfor pidgersensit eftthe ghackbge

def ormati on, of, .t he gi ett ackage .subjected.to.exterpnal WO 2004/ 092038
PCT/ FI 2004/ 068953 a“é gggiae‘éesfe%/ggssﬁ’i‘?g @GF%P%(?%W@LQ‘H%W?%E‘% provi ded a basi s
for judgenent of the package "rigidity" and gui dance for possible reduction

of board basis weight. It was found that the glue connection plays an
i nportant r 8 wasifpushihiatithe gliqeatinegtion plays 26 impertant solbinephckagstrigidity. ghekage

rigiditycor far i esi st ance. acikt.y could b reat l.y. Ln ased by
changi ngst h& isglgvryg‘%&ﬁige ﬁé’tagvg&nﬁ“ﬁ@p%rl egérrréa'%gg,re%{%anq%hcéalpaglﬁre?ogﬂ |%§ a
potenti al t greafiyviicrdabed bﬁSIﬁﬁlgM@itﬂé'lbiz@in@gdbﬁfe&?aif@w\%lhbd)hﬂed #dshaghgackage
rigidity. Based on the results fromthe present analysis, the basis weight
of a packag® adgtentiel tedawey the basio wsight 9F naperboard gwithout 1lgosngipaekage enent

anal ysi s nogelqid FE JXBYG! the resuits from the present analysis, the basis weight of a package
can be reduced from 215 g/m? to 200 g/m?-
10

Finite element analysis model (FE model)

A commercial finite element analysis program MARC [3] was used. The structure of

a cigarette package as shown in Fig. 1 was modelled wherein 1 presents a glue point,
15 2 fliptop, 3 inframe, 4 frontpanel, 5 sidepanels and 6 backpanel. The flip-top could be

either opened or closed. The inframe was attached to the box (below the term "box"

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.e. the machine

direction (MD) of the paperboard, is also shown in Fig. 2. The panels were jointed
20  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
25 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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Young’s Modulus
CD (N/mm®)

3070

2670
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2870

2510

Shear Modulus
(N/mm?)

1680

1590

1530

1570

1520

1520

Poisson’s ratio

0.3

0.3

0.3

0.3

0.3

0.3

Crease Stiffhess
(N'‘mm/rad-mm)

0.1005

0.1005

0.1250

0.1250

0.1314

0.1314

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 stiffiiess 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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| oadi ng oRPId4d/PRgssWer e considered in the analysis: 5 a.pcaymmmminenspressi ng
on the two sidepanels, shown in Fig. 4, wherein 8 represents pressure

| oadi ngs and 9 di spl acenent out put nDde This | oading case was a sinplified
sinmul ation of holding a cigarette package in a hand and squeezing it. The
package was pressed on both sidepanels. The pressure |oad was applied on
the shaded area in Fig. 4. The package was constrai ned according to 10
symmetric conditions. Opened and cl osedl®|ip-top packages were consi dered.

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
i nfl uence ackpanels A wintlldatewss applipdhokagesidépgneli ty. In 15 order to expose
the effect of crease stiffness, the flip-top was not considered (Fig. 5).
The package was fixed (zero displacenent and rotation) at three points on
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i nframe anddii€enf iheplnﬁ@mem tHedfipltes! wisi MEddIRAtRelg €betaR NélémenthlEThe B €T i al
was considered as linear. The front- and backpanel of the packages are

usual |y notmpieralavasicnsidered aslinesr-nost

The front- and backpanel of the packages are usually not perfectly flat and almost

10 always have certain curvatures, althbugh they are usually very small. These small
initial curvatures are very important in the structure analysis for the symmetric
pressing case. They were incorporated by applying first small initial perturbation
forces on the front- and backpanel of the packages.

15  Package rigidity and size and geometry of glued area

The inframe is conventionally glued to the box at three points as can be seen from
Fig. 1. The glued area can be considered és a circle of about 10 mm in diameter. In
the analysis, the round-glued area was approximated by the quadrilateral elements.
20
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
25  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 al ways have certain curvatures, although they are usually very small.

These small initial curvatures are very inportant in the structure analysis
for the sy@Hb4asso3sPr €ssi ng case. They were incor por at ededryFiagaloyo2sy fir st
small initial perturbation forces on the front- and backpanel of the

packages. 15 Package rigidity and size and geonetry of glued area 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 M in
dianeter. In the analysis, the round-glued area was approxi nated by the
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flip-top, tlie frahtparehtis over about 8 mm. In order to charactenze the deformation of the
10  package, the displacement of a point on the frontpanel as shown in Fig. 4 (near the

maximum displacement point of the frontpanel) is used.

Figures 9 (influence of glued area, closed fliptop) and 10 (influence of glued area,
opened fliptop) show the results of the finite element analysis for different ways of
15 gluing the inframe. The total applied force (y-axis) on one side panel was calculated
by the product of the pressure and the pressure applied area. The displacement of the
point on the frontpanel (Fig. 4) used to characterize the package deformation was
calculated in the analysis and is shown in x-axis. Two board materials, Avanta Ultra
€200 and CX200, were used. "3p" is for the 3-point glued inframe, and "31 for the 3-
20 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.
25  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 thé 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



st opped when the deformation becones too large, i.e. the maxi num

di spl acenent on the frontpanel is over about 8 mMm In order to characterize
t he def onf@bhRamosizgt he 10 package, the di splacenent of @cmparb4/0233he

fmt panel as shown in Fig. 4 (near the maximum di spl acenment point of the
frontpanel) is used. Figures 9 (influence of glued area, closed fliptop) and
10 (influence of glued area, opened fliptop) show the results of the finite
el enent analysis for different ways of 15 gluing the inframe. The total
applied force (y-axis) on one side panel was cal cul ated by the product of
the pressure and the pressure applied alea. The di spl acenent of the point
on the frontpanel (Fig. 4) used to characterize the package deformation was
calculated in the analysis and is shown in x-axis. Two board materi al s,
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def ormati on resistance capacity has increased very nuch, by changi ng the way

of WO 2004/m9kassTheinfiuencroaf the diffaence between fircbagrd materiak Avantgiltra & f or
exanpl e, for .t ith 3-point glued inframe the rigidity decreases
very much W%Qh ﬁgggéggﬁgggnent is larger than 0.75 nmm (curve sl ope change
showed by the dash lines). However, the packages with 3-line and fully

| ued infr s are h stiffer when the dj | agcenent _i over 0. 75.mm There
ig s ver yPO %rigures 11 (quljﬁuence of basis ngght, closec{ %%torf) andn 12 (lsnﬂuence of gasis

weight, opened fliptop) show the results for different board basis weights. The

inframe in these packages was glued to the box at 3 points. The dash lines in the
figures are auxiliary lines showing the initial rigidity of the packages. As expected,
the package rigidity increases with increasing board basis weight. Increased basis.
15  weight effects the rigidity mostly at small deformation (All curves for different basis
weight have a similar shape). In closed flip-top containers, increasing basis weight
showed a little stronger effect on the package rigidity than changing of the way of
inframe gluing at small 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-

20 line and fully glued inframes (Fig. 10) as for the packages with the increased basis
weight of 230 g/m2 (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.

25  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



5 1little difference between the 3-line and fully glued inframe. This
indicates that there is an optimal way to glue the inframe to obtain the
maxi mum r ngo egioligodoper ease of the package. The infl uencepot/ridoeyaboisser ence
bet ween the board material Avanta Utra C and CX was very snall. 10 Figures
11 (influence of basis weight, closed fliptop) and 12 (influence of basis
wei ght, opened fliptop) show the results for different board basis wei ghts.
The inflanme in these packages was glued to the box at 3 points. The dash
lines in the figures are auxiliary lines showing the initial rigidity of

t he packages. As expected, the package t3gidity increases with increasing
board basis weight. Increased basis 15 weight effects the rigidity nostly at
smal | deformation (Al curves for different basis weight have a simlar
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200, 215 a”dgﬁgﬂ 3;9&15@236—%9%&(%&&@&%&@9&1@5&9'td“ffr'nr\’x\Qh% _
PCT/ FI 2004/ 00023 13 inframes 200431" is the package with basis wei ght of

200 g/ m2 andpakhgewith basislweight of 200 g/m2 and 3-1ine glued inframe (200+31) can match

10  the rigidity of the packages of 215 g/m2 and 3-point glued inframe (215+3p).

For packages with opened fliptop (Fig. 14), the rigidity of the packages is increased
very much by changing the way of inframe gluing. Unlike the packages with closed
fliptops, the rigidity increase can be seen at both samll and large displacement. This
15 indicates that the strengthen effect of gluing plays a key role when the fliptop is

opened.
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.
20

25



i nfrane. For packages with closed flip-top (Fig. 13), it seens that the
rigidity of the packages is not influenced very nuch by the way of infrane
gl ui ng. Ioi%odigesess dependent on the basis wei ght of thedagkRIBG2PECauUse of
the locking effect of the 5 fliptop. Figure 13 shows that at smal

di spl acenent (0.5 and 0.75 nmm the package w th basis weight of 200 g/ nR
and 3-line glued inframe (200+31) is not as rigid as the packages with

basi s weight of 215 and 230 g/ n2 and 3-point glued inframe (215+3p and
230+3p). When the displacenent increases to |l mm the rigidity of the
package with basis weight of 200 g/n2 and 3-1ine glued infrane (200+31) can
match 10 the rigidity of the packages of 215 g/nR and 3-point glued infrane
(215+3p). For packages with opened fliptop (Fig. 14), the rigidity of the
packages isﬂﬂﬁﬁﬁﬁﬁ&ﬁg very nmuch by changing the way of infranme gl uing
Unl i ke the packages vm%h closed fliptops, the rigidity increase can be seen
at both sam| and | arge displacenent. This 15 indicates that the strengthen
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+ for the manufacture of a hinge-lid box, characterized in, that the nethod
conpri ses steps wherein the collar is,,glued to the packet 5 portion of the
-hinge-l1id box, the hinge-lid box conﬁF?sing two bl anks or nore than two

bl anks, the other being the blank for the collar, by applying the glue as
hori zontal uniformglue Iines on the blank of the collar and/or
horizontal |y on t¢l@im®spective area of the blank of the box part, which the
collar will be attached to, the glue lines being applied so that at |east
one 10 glue line horizontally crosses the whol e blank. of the collar, and
the nunber of Adeddizahic! thelmigufiches of @ @hgd-BaYox| Wharadterfredeinnad: accor di ng
toclaim1l for the manufacture of a hinge-lid box, characterized in, that
the nunber of d¢heiangthetksomprises siens twhergle dhe pollgr in ghiadnt thee Paket ng to

i 2. ) . P . . ;
rori zoftal 1y t ROt e R ea e g BT bl ool WIBREEPBECF (1
glued area is Imdte titn Sid blankd) dlieoth&bedng the Hiinkafdr eeceulldt,ty dpplyaiy one of

clainms 1 - 3, characterized in, that the glue lines forma uniformsurface
covering the wilt Blugreshoszontbigifmygle lines on the blank of the collar and/or

horizontally on the respective area of the blank of the box part, Wthh the

collar will be attached to, the glue lines being applied so that at‘jlléajst one
10 glue line horizontally crosses the whole blank of the collar, and the

number of horizontal glue lines is at least two.

2. A method according to claim 1 for the manufacture of a hinge-lid box,
characterized in, that the number of glue lines is at least three.
15
3. A method according to claim 1 or 2, characterized in, that 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.

20 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 |

25 collar is printed and/or coated.

6. A method for gluing of the collar to the box portion of a hinge-lid box,
characterized in, that the method comprises éteps wherein the glue is
applied as horizontal uniform glue lines on a blank of the collar and/or

30 horizontally on the respective area of the blank of the box parf,‘ w‘hi‘ch‘jthe

collar will be attached to, the hinge-lid box comprising two blanks and the



. blank, ,which remains covered in the finished box. 5. A nethod according to
any one of clainms 1 - 4, characterized in, that the 25 collar is printed
and/or coated. 6. A nmethod for gluing of the collar to the box portion of a
hi nge-1id box, characterized in, that the nmethod conprises steps wherein
the glue is applied as horizontal uniformglue lines on a blank of the

col lar and/or 30 horizontally on the respective area of the blank of the box
part, which the collar will be attachied to, the hinge-lid box conprising
two bl anks and the 16 other being the blank for the collar, or nore than

two bl anks, the glue lines being applied so that at |east one glue line
hori zontal | y cotssbsingiibe hlaok éor the solkarodr mprs thayt 1vee blanks, theeglneilibesr  of

hori zontal glue lines...s at, least two. 5 7. A according.tp claimé®6
for ohuing of - Brwecgppid sf s Mesl % st fine AofEbntafly BER b Rl

characterized bhnkidfighe édiRr BbdER nu@ibed bfBoriddnte gliedirk id f4dedst tfy.ee. 8. A
nmet hod according to claim6 or 7, characterized in, that at |east one 10

glue line crosses horizontally the |lower part of the collar blank and the

geonetgy of 4h | i pe: or L 0 cording to
any onge of ¢ 'a?‘rns%egﬁcgi g{;&gﬁfgga%’t éﬁ(rgllnge‘sdﬂrg,gﬁf%?f) ?]%ee%c’%ﬁu{eseihréng? i%tor m a
uni form surfac gomedsﬂ g hihge-Nddobax, dh@facdérizddeins Ghatathe nhibel afilgluenhi ch

remai ns covered in the finished box. 10. A method according to any one of
clains 6 - 9, dReyHeilapABEEein, that the collar is printed and/or coated.

8. A method according to claim 6 or 7, characterized in, that at least one
10 glue line crosses horizontally the lower part of the collar blank and the

geometry of the glued area is line or strip shape.

9. A method accordjng to any one of claims 6 - 8, characterized in, that the
glue lines form a upiform surface covering the whole area of the collar

15 blank, which remains covered in the finished box.

10. A method according to any one of claims 6 - 9, characterized in, that the

collar is printed and/or coated.





