1 QUADRUPLE- WALL CORRUGATED PAPERBOARD AND METHOD OF MANUFACTURE FI ELD OF

| NVENTI ON 5The invention associates mainly to packaging material, in
particular it relates to the structure of corrugated paperboard. BACKGROUND
OF | NVENTI ON Wth the present enphasis on sustainable resources that
comes with | ow environnental inpact, corru?at ed paperboard packaging, in
particul ar using 10 corrugated paperboard ts receiving new attenti on and
positive receptions due to its recyclability, relative | ow cost, good
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packagi ng materials such as plastic foans, netal and wood containers. The
capabi lity of corrugated paper boa®§ MANJEAGIYRIEY t ai | or - made shapes,

si zes and wei ght has expanded its possibilities to further limts. As a
result, 15 there is an increasing interest in utilizing it in protective
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Such fluting contains only a sma percentage of clean, mll waste (kraft).
A | arge par tcopfaingie The capability of corrugated paperboard to package any tailor-made

shapes, sizes and weight has expanded its possibilities to further limits. As a result,
15 there is an increasing interest in utilizing it in protective packaging for various
products, e.g. fragile goods such as fresh fruits and vegetables, consumer-packed
manufactured products, precise equipments and instruments, industrial machineries,
and household appliances, etc. The advantage of corrugated paperboard packaging is
enhanced by having its suitability for all different modes of transport, e.g. land,

20  shipping by sea, or by air. |
Corrugated paperboard is an environmental-friendly packaging material. It is
‘made of reusable paper and water-based glue, and these materials are recyclable,
reusable and biodegradable. The paper based construction material comprises
corrugated sandwich structure; a fluted corrugated sheet within several linerboards.
25  The medium as shown in Figure 1 is the corrugated or fluted paper glued between the
linerboard facings. The corrugated paper between facings of corrugated paperboard is
called fluting or corrugating medium. The best quality fluting is made from short
hardwood fibers of deciduous trees by a special pulp cook method. Such fluting
contains only a small percentage of clean, mill waste (kraft). A large part of the
30 fluting mediums, on the other hand is manufactured mainly from waste paper. Flutes
that anchored to linerboard with starch based adhesive will enable corrugated

paperboard to resist bending and pressure from all directions. When pressured to the




30 fluting nmediunms, on the other hand is manufactured mainly from waste
paper. Flutes that anchored to linerboard with starch based adhesive w ||
enabl e corrugat ed paperboard to resist bending and pressure from al
directions. Wen pressured to the 2 side of the board, the space between
the flutes acts as a cushion to protect the packaging content. The flutes
al so serve as an insulator, providing sonme<product protection from sudden
tenperature changes. Linerboard is the flat facing or liner that adheres to
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medium and it Iis w I zed as padding or tor cushioning.
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functions include putting flutes in the medium, glues the medium into linerboard to

produce combined boards of singleface as illustrated in Figure 2, singlewall as
illustrated in Figure 3, doublewall as illustrated in Figure 4 or triplewall as illustrated
30 in Figure 5. The combined boards can consist of any combination of liners grades and
flute types, namely: A, B, C, E, F, G, K, S. Mill roll stands, or also known as roll

stands, hold the giant rolls of linerboard and corrugating material in place. This




10 attached to it, which is also known as single face web, travels al ong

t he machi ne towards the doubl e backer where the single face web is bonded
to the outer liner and forns the corrugated board. At this stage, different
types of conbi ned board, which conprises of continuous sheet as wi de as the
rolls of container board is traversed through heating or hotplate and
cool i ng sections which ensures the glue bohd is strong 15 by gelling the
gl ue and renoving noisture. After the board energes fromthe doubl e backer
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manuf act ur e.cofitiel (N@<etter winre titd lward Blcat ©sthe eeqairediengthaThel cgmpiitpotuhd f or

t he packagi ng 15 .i ndust formed by five Jiners with i ght range of 275 to
400 g/ ne an&gFB%art"‘i QP& 8#&%‘@6‘36 eagéf?rﬁémﬁiamf%o%%_ P%fsgiﬁ ely amedyof 170
to 200 o/ n tgd WEmMbISE Reald PachPniRcHint Nifdaut:e the/ 8&51'%%% MR hO %omenga&q B-C

and conprises thickness ranging from15 mmto reby providing
robust, gre&pangaimgmressss,otherst shonlgt prefeyaitly bapalol singdéfaemromachimeaivith threeduce

corrugated paperboard utilizi t he nmet.hod 20, of ..conbi ni n aper boar d
ot o oat - uSaRS ARl bYabts abdisPen o BRIV SRS aL P tharh R Rnke
the final cdotblewhil phpedboard, HHAL SHHLIE PYEitlabRARR' At Eeers WiBERR Rls oflhgr e are
several performance criteria to be considered while designing a certain

type of cor slagdt ead pspbieetisoderd triptpesls thera shouwld i prefesabdy thee thpeo pingléfeser and

requi r ement . .or ct. bei ackaged.. the e. A n which the, package
will be 25 s a?%gé%&zgﬁg&g LIjloSre tescf’?rgl%818{1‘%Sea"%§%f?r%n¥$ﬂ%f %ﬁfmt%?a%‘g“eés ked
to perform avdiRbRni rthdiBakett bsh Pasduageupiitd | doaproMnt SilyetihereBks rarely a
under st andi ng t he performance )
30  corrugating plant that would produce triplewall as they are very expensive.
Unless there are large orders for triplewall using present day methods of

production, it is not be feasible to invest millions more on the singlefacer machines,




criteria required by custoner allows design and qualification of the
package to be sinulated in | aboratory environnent. Stacking strength is one
of the key requirenments of nost packages. Stacking strength is defined as

t he maxi num conpressive |load a 30 corrugated paperboard carton or contai ner
can bear over a given period of tine and under certain environnent
condition without failing. The capability bf corrugat ed paperboard carton
or container to carry a top load is affected mainly by its structure, 5

i.e. types ofolf ktdh@, RpAtdrs @8 W ab ItRCRAGALAT RAFHNcONn W88 tof PRduce
environnment it encounters, the ability of inner liner packages and the
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related to s ' rength where it .dentifies corrugated box .regi stance
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rul es in US)c¢tfipisrianethpdof monefaettireof certain size and wei ght 20 nust conply
with certain b t cture.test or edge cru test. regui repent .. Any of
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containers or cartons that conformto specifications of NVFC nusj bear a
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20  of combining paperboard using corrugator to produce doublewall and sheet pasting
machine to make the final combination of a quadruple-wall paperboard.
In general, there are several performance criteria to be considered while designing a
certain type of corrugated paperboard. These criteria include the properties and
requirements of the product being packaged, the mode in which the package will be
25  shipped and stored, and the functions the package may be asked to perform, the
environment the package will encounter etc. By understanding the performance
criteria required by customer allows design and qualification of the package to be
simulated in laboratory environment. Stacking strength is one of the key requirements
of most packages. Stacking strength is defined as the maximum compressive load a
30 corrugated paperboard carton or container can bear over a given period of time and

under certain environment condition without failing. The capability of corrugated

paperboard carton or container to carry a top load is affected mainly by its structure,




M ni mum edge crush test (ECT) (Ibs. per in wdth) Singlewall Corrugated
Paper board Boxes 20 40 23 35 50 26 50 60 29 65 75 32 80 85 40

10

15

20

25

i.e. types of flute profiles and linerboards combination used, the environment it
encounters, the ability of inner liner packages and the dividers to sustain the load.
Crush resistance (compression strength) is related to stacking strength where it
identifies corrugated box resistance to a uniformly applied external force.
Compression strength of paperboard can be tested using edge crush test or box
compression test if actual physical box are present. Edge crush test (ECT) is adopted
as a primary factor in predicting the compression strength of a completed box.
Edgewise compressive strength (ECT) of the corrugated paperboard is measured by
identifying the force a sample of prescribed size, with fluting oriented vertically
which it can withstand. Both stacking and compression strength depends on the

strength measured by the Ring Crush Test (RCT) of both liners and medium.

- Combined paperboard with heavier liners, greater caliper flute structure and multiwall

combination such as doublewall and triplewall as compared to singlewall will provide
greater compression strength due to its enhanced higher RCT value and greater caliper.
Weight of liner and the burst factor needs to be considered as it is the key contributors
to tearing resistance and puncture resistance, which is a critical factor for transporting
product.

According to National Motor Freight Classification (NMFC) Item 222 box
requirements (transportation rules in US), boxes that consist of certain size and weight
must comply with certain burst, puncture test or edge crush test requirement. Any of
the tests conducted must be in accordance with Technical Association of Pulp and
Paper Industry (TAPPI) official test method. Corrugated paperboard containers or
cartons that conform to specifications of NMFC must bear a legible certificate of a
box manufacturer on an outside surface, guaranteeing that boxes do so conform. The
requirements of NMFC Item 222 for singlewall, doublewall and triplewall are shown

in Table 1.




95 95 44 120 105 55 Doubl ewal |
48 120 105 51 140 110 61

10

Corrugat ed Paperboard Boxes 80 85 42 100 95

Maximum Weight of Maximum outside Minimum edge crush
Box and Contents (Ibs) dimensions, length, width test (ECT)
and depth added (inches) (Ibs. per in width)
Singlewall Corrugated Paperboard Boxes
20 40 23
35 50 26
50 60 29
65 75 32
80 85 40
95 95 44
120 105 55
Doublewall Corrugated Paperboard Boxes
80 85 42
100 95 48
120 105 51
140 110 61
160 115 71
180 120 82
Triplewall Corrugated Paperboard Boxes
240 110 67
260 115 80
280 120 90
300 125 112

Table 1: Standard Requirement of NMFC Item 222 of Corrugated Paperboard

In addition to the general requirements of singlewall, doublewall and triplewall;

the present invention specification is also included in Table 1 for comparison. The

specification stated in the Table is the result of test conducted in independent

laboratories of TilV PSB. From the requirements of singlewall, doublewall and

triplewall edge crush test value, the performance of the present invention supersedes

these three types of paperboards in terms of structural strength. In addition to ECT

test stated in Table 1, several other tests are conducted on the present invention to

evaluate its capability to withstand other types of handling risks. A physical prototype




160 115 71 180 120 82 Triplewall Corrugated Paperboard Boxes 240 110 67 260
115 80 280 120 90 300 125 112

of the present invention is produced and developed into required container box.

Products to be transported by the present invention are also placed into the container

box and the whole container is sent for independent laboratory test in accordance to

International Safe Transit Association (ISTA) 2B — combination test for packaged-

5  product weighing over 68kg. Four tests conducted on the present invention are static

compression test, vibration test, horizontal impact test and vertical impact test.

Purpose of static compression test is to determine if the packaging survives prolong

stacking in the long term stacking condition. Static compression test on the present

invention is done in one hour, using a constant load of 3946 kgf. Test results showed

10  no sign of physical damage to the product inside the container. Vibration test is to

determine if the product will survive and be damage-free from the vibration level

expected during transportation. Frequency of vibration tested ranges from 1.0 Hz to

200.0 Hz, power spectrum density 0.001 g*/Hz, overall level of 1.15 grms for duration

of one hour. Tests show that the present invention passed the vibration imposed on the

15  container box. Horizontal impact test evaluates the ability of the bulk packed product
to withstand sudden horizontal shocks due to handling and transportation.

Tests conducted on the present invention uses impact velocity of 69in/sec or 6.31
km/hr. Results shows no damage to present invention. Vertical Impact test or also
known as drop test is to evaluate the ability of bulk-packed product to withstand

20  sudden shocks due to mechanical handling within the distributed system. Once drop
test is conducted, container box is opened and product inside the container box is
inspected. No visible damage can be observed from the drop test. Overall results of
tests demonstrates the applicability of the present invention as a heavy and yet also a
fragile- objects packaging material.

25  BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a cross-section view of corrugated flutes

Figure 2 is a cross-section view of single facer corrugated board having preferred
flutes. '

Figure 3 is a cross-section view of singlewall corrugated board having preferred

30 flutes.

Figure 4 is a cross-section view of doublewall corrugated board having two

different flutings and three layers of liners.




Present invention Corru_.,nted Paperboard [l oxes 14 131 129 Table 1:

St andard Requi renent of NMFC Item 222 of Corrugated Paperboard 5In addition
to the general requirenents of singlewall, doublewall and triplewall; the
present invention specification is also included in Table 1 for conpari son.
The specification stated in the Table is the result of test conducted in

i ndependent | aboratories of TiiV PSB. Fron¥t he requi rements of singlewall,
doubl ewal | and triplewall edge crush test value, the performance of the
present inventi Pipued RS adessslBeddesRwt bf %@pl%&ﬂ?%oﬁﬁgd@&?%f)ﬁgaﬁ%ﬁ thrb ST B

of structural strength. In addition to ECT test stated in Table 1, several
ot her tests Aptngsomddewdayesnoflinerpresent invention to evaluate its

capability to wi ngd o r es. of ndling.risks. A.,physi.ca .0t ot ype
of IOt he pr gsent Wﬁﬁ%&? i lgr? %rlé'sesbsre Eét)c(fgnc‘él Waorﬁ}ig}%l8{/‘35?3 gaYFHRR & lpgﬁ%?s?lgﬁl gg{\?gdi ner
box. Product arringehent sfatospleivald by the present invention are al so placed
into the container box and the whole container is sent for independent

| abor at or¥y t est Figirad dbt pesRestivedetai viewafitbepiesenhinventiomsi t Associ ati on
(I'STA) 2B - conmpiat o, ?_Lrﬁﬁﬁfa&gﬁn ?ﬁ%@sg,qﬂ)'w é]aPJ&QH&S@re%’&t Hlt\]/jelq'tﬂ)nove.r 68kg.
Four tests conducted on the present invention are static conpression test,
vi brati on t eDESCRIATAON OF THERREFERREDWEMBODIVEHINTnpact test. Purpose of
static conpresskg test | etermne if the packaging survives pr.ol ong

S ta
stacking in the Halgtt_@rﬂﬁglgﬁéct_g? REFSEE ARIOHER 1S toftyeaicd Rprrasr dprmeksty on
the present HOyaRS P, 16, HONE, Ié?_aﬁ@?olﬂ%érmééﬁdtggo@ur%ﬂﬂgh?em rASO%Q, %} 23946
kgf. Test results showed 10 no sign of physical damage to tuhe roduct

i nsi de tHe cadt disnethis vinbpdinicoh heager lirer t(ba, dbt e, ntidnée) Weighterapﬁc)ﬂunt 276 |
rvive and be.danpge-free fromt vj,bratian |.evel expect r4 ng

f lrja\rllls;c/)or tati %/ﬁfq&;@%ﬁ‘ﬁ‘cfnéﬂ’“#‘ﬂ? Q?‘?’c#?’ 1285?@&?1&%@&%? PTBWI i‘?%gﬁﬁ ©2%bo. 0

Hz, power spgai’risddpess CoibthalOd o Bt ddoor et ﬁqe&iaf,ﬁqbb,%),lc-’kﬁte%ﬂ%snﬁﬂre

duration of one hour. Tests show that the present invention passe
vi bration i nﬂ‘@}gwcquwggm medium (2a, 2¢), B-flute 1s used. C-flute corrugating medium (2b,

2d), is adopted to maintain better vertical compression strength and cushioning
15  capability while B-flute corrugating medium (2a, 2c), is used for enhancing the
paperboard structure.

The corrugating process of the present invention as shown in Figure 8,
corrugating medium (2a, 2b, 2c¢, 2d) is the part to which the glue is applied. Liners (1a,
1b, 1c, 1d, 1e) are required only to accept the adhesion with the medium (2a, 2b, 2c,

20  2d). The corrugating process begins as corrugating medium (2a), having thickness
range from 0.25mm to 0.30mm inclusive is heated and moisturized to soften it. The
medium (2a) passes over a steam-filled drum called (a) pre-heater and steam shower.
The fibers in the medium (2a) become soft and bendable due to the heat and moisture.
Medium (2a) is then fed between the nip of two long metal rolls with alternating

25 rndges and grooves shaped like the flutes. The grooves mesh together like gears,
forming the flutes in between them. Due to its wavy shape, it takes 148 lineal meter of
flat paper to make 100 meter of C-flute corrugating medium (2b, 2d) and 136 lineal
meter of flat paper to make 100 meter of B-flute corrugating medium (2a, 2c). The
exact amount depends on the flute profile.

30 Liners (la), having the thickness range from 0.45mm to 0.51mm inclusive are
preheated to prepare them for bonding and to balance the moisture content between

the two. Starch-based adhesive is applied to the peaks on one side of the corrugated




15 container box. Horizontal inpact test evaluates the ability of the bul k
packed product to wi thstand sudden horizontal shocks due to handling and
transportation. Tests conducted on the present invention uses inpact

vel ocity of 69in/sec or 6.31 knihr. Results shows no damage to present
invention. Vertical Inpact test or also known as drop test is to evaluate
the ability of bul k- packed product to wi t h&tand 20 sudden shocks due to
mechani cal handling within the distributed system Once drop test is
conduct ed, Cefddaind €Za)POXdilnh HERRAGE: MAhAREPOIMCIsed BS iSrol 1 8dIRRE PropRitidoX 'S

i nspected. No visible damage ‘can be observed fromthe drop test. Overall
results of té§E§V§éW%%§%$éﬁbgfﬂh@V§9@$®@@ﬂﬂ®pﬁv@dﬁmﬂﬁ@agﬁe@ennwnnmémmlon as
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process flow chart of the present” invention PT ON OF THE
EVBODI VEMT Wltl?ethl@kn%ﬁgamgﬁc <Fﬁ @ma 6 Q.Hbnpr msknive] tovfonti smglewalh(bz)r Botiat ed

ot or o at o BOF HOGRTY (hhu D (g Toise to beSomg donpfesi, O3 af ficaoube

enbodi nent, beRw ) dpbhey glﬁ%&o tlﬁepexp']osé‘d flu€b ti sea)n\ﬂ% ShélefaO0Bodrd Qf@ 21, g/
to 400 g/m’Z and nmedi um (2a, 2b, 2c wei ght range from 170 g/n€ to 200

g/n2 is adOpPQm’r O%hmsa@tﬁlmgbﬂwtpéatgés)ctgrmmgm gxrgssmadistwe {2t b®dt),,ﬁ1ﬁ31f | ute

corr ugati ng SRCHS P5E URB A VAT B el B AR oL i b€ T et ©

conpr ession sdpefhogidisand 1ﬁtbsbﬂemﬂteﬂgwikiﬁ€@@)a§hd clityint shtsB¢7)| The sEedtd ugat i ng
medi um (2a, 2c ‘2)5(6 i s _used for_enhancing the Eag)er board structure. The
corrugati ng reeegad gecunpdated use plack alvibaend felose 8 A pnsferred; tg@h@etwaStlng
corrugatlngn‘g:ggé F@(Za 2b, 2c, 2d) is the part to which the glue is
applied. Li % 3 b, 1 c, id, le) are required only to accept the
adhesi on with tAeieedofidoyti2ayall papeisoard (13) having thickness range of 6.93mm to

9.91mm inclusive is feed into sheet pasting machine between two parallel rotating

20 rollers with inner liner (I1c) facing downward. Distance of top and bottom parallel
rotating rollers is vertically adjustable to accommodate various thickness of
paperboard ranging from 1.09mm to 19.81mm inclusive. Once the paperboard (13) is
feed into the roller, the rollers pull the paperboard ahead and passes through a film of
adhesive carried on by bottom glue applicator roller. While glue is applied on the

25 inner liner (1c), top back-up roller leveler holds and applies pressure to the top surface
of paperboard so that glue is evenly applied at the bottom of paperboard. The second
roller at the bottom of the sheet pasting machine is doctor roll, which control the glue
film on the applicator roll to laminate the paperboard (13). A separate double facer
paperboard (14) with thickness range preferably from 1.09mm to 19.81mm inclusive

30  1is joined with glue applied paperboard (13) to form the finished product of the present
invention as shown in Figure 6. Minor readjustment is made to ensure both

paperboards (13, 14) are glued aligned. The finished product of the present invention




20 2d). The corrugating process begins as corrugating nedium (2a), having
t hi ckness range from 0.25mm to 0.30mmi nclusive is heated and noisturized
to soften it. The medium (2a) passes over a steamfilled drumcalled (a)
pre-heater and steam shower. The fibers in the nmedium (2a) become soft and
bendabl e due to the heat and nvoi sture. Nbdrunr(Za) is then fed between the
nip of two long netal rolls with aIternatng 25 ridges and grooves shaped
like the flutes. The grooves nesh together |ike gears, formng the flutes
in between thedn theUBidkBedst 6f WY 36 a¥enm | fncludiesis 1dBed '(?e%r SRk Hfurd | at
paper to nake 100 neter of C-flute corrugating nedium (2b, 2d) and 136
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|t t :c s drikd. amln&lt hlﬁyeeettfaﬁlam §“h|t:refﬁ;re sthmgﬁxelaﬁ@cw}iy thoré ha‘eﬁpbwﬁstllt hewproofcess
o forma separa eet. 0 e fac &S e face
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A5mm t o 0. 51gmactinetoidd & Hdvabvépw@r@qhewokzaﬁ%eth&%hﬂfel predeBt indeidpoar ds
(10, 11) are then joined to become doubl ewal | (13) as the doubl e backer (4)
appl i es gl ueWhishtin dyesqrakinimes mapptboardpéworw hlélngl hgheugaiereash ahast Paging] 2) .
paper boat ¢, BARgS: SIONAP AL R 8 Eel ! oD GRITE SRR B, o
gl ue. Ouse iivéss igl rfbﬁd$1n§15fa|@61pﬁfabmﬁé avitls nitdt setNbO rddl efagdy Qﬁld \éplfiﬁei’s (e and
cut into sheets (7). The sheets are stacked and accunul ated in a stack at
the end bef d¥esent ifentipn figs cpdey 1t ossHe ttopprefnsey qprdserlewvalls peonomigallyi ece
of doubl ewal |, 91mm
inclusive is I@@E‘&?rﬂ?@hﬁgﬁ%ﬁ% Sg%t%tﬁ%fh@ﬁg@%g&zdg Ml q&%ﬁesgxfég}l} fl‘%e?lot ating
20 rol l ers w t Hhugndle Iprasent (nllen:t)orf aas rigenl alssoitied . hdpeigt Wﬁther@éreﬁ@ptoalad

bottonrparallel ota rollers is vertjcally adjustable t o accommudat e
various thi diéH Lbﬁ g‘éfradp% fi‘rr?@P]F?aéﬁ‘?Pl Thesrhavang ord H@beﬁ*lilﬁ(’ﬂ thsi ve.

Once t heopapgt RRarAcdst3b iR Pﬁ@&t't@&c@n ggewrlp b&JonizeNSidi@ddaf o d(ﬁﬂbat ohfle
paper board ahead and passes through a f gﬂesrve carrie ’bot t om
gl ue appl i capplicatioh$ srd ertbadimens unetlmrstlmrspd»peeltbrmf ithie tikBeforeniatentediey th(:lc)

top back-up roll vel er hol ds and applies pressure to t e taqp surface of
ok g Bl 20

paper board <HP S0 O8I IXpSFi & SHeht RRPIKBHPRN 81O HHBB #d. The
second r0||Qﬁﬂﬁﬂnﬁ&ﬁs@Rﬁ&ﬁﬁéQ%p&@?ﬂé@ﬁﬁkmﬂﬁ@&hﬂﬁ machi ne i s doctor rol

whi ch control the glue filmon the applicator roll to |amnate the
paperboard (13). A separate double facer paperboard (14) with thickness
range preferably from1.09mmto 19.81lmminclusive 30 is joined with glue
appl i ed paperboard (13) to formthe finished product of the present
invention as shown in Figure 6. Mnor readjustnent is made to ensure both
paper boards (13, 14) are glued aligned. The finished product of the present
invention 10 with the thickness of 15nmto 18mminclusive is cured (9) for
several hours dependi ng on the adhesive substance used. To meet nodern
demands and requirenents of packagi ng applications, there is a greater need
for such robust, yet |ightweight, economcal and environnental friendly 5
solution to the presently avail abl e corrugated paperboards in use. MIIlions
of dollars will need to be invested if present invention, which is shown in
perspective detail viewin Figure 7, were to be produced using conventi onal
corrugating process. In such an instance, it would probably have required
at least four single facers machine with nine sets of roll stands and
splicers have to be in place to produce five |ayers of liner




10 and four layers of fluting. Therefore, this explains why there have been
till now no successful attenpts to nake quadrupl e-wall paperboard as it
woul d not be cost effective to do so. However, by using the innovative

met hod of the present invention which is by conbining paperboard (13, 14)
using a corrugator and sheet pasting machine, it is now able to
successful ly produce quadruple wall w thout having to 15 invest in four

si ngl efacer machine with nine sets of ol stands and splicers. The present
invention has nmade it possible to produce quadruple-wall econom cally

W t hout c@yIMy Sing the strength of paperboard, as shown in the test
result herein. Thus, the present invention has been described herein

with referengce to articul ar embodi nent far a rt.icular | i cation.
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enbodi nents W t Qi 4 r [t..1s. therefore intended.by. the
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wal | and dofBresafingmaediumsod figal sorelinedsarsugaisd papabhire eoraisesethicknessaarizinga|

conbi nati on R, suadid i snwWwal | paperboard which is forned by five liners
(la, I'b, lc, id, le) and four internediate corrugating nediuns (2a, 2b, 2c,
2d) gl ued?t dyeqrrgated papasponrd fog theagltgingiaivsty shurtorred in abitepmptises | i ner s
and the corr. 4] i ! . i r e rboar d

conpri ses tﬁ#%%%gggk?gﬂd#ggiﬁg%%yﬁgkﬁ%?ggkggﬁ%ﬁﬁgé&gg&%%?ggggted paper board
for the pachkuatgnmgidtacusigayngrhedians &a, 2igAcj 1) whithtwdighteagerof $2Gtof100e | i ners

(la, Ib, Ic,  id, le) with ight ran of 275 to 400 g/ n2 and four -
i nt er medi at & %o@?ﬁ%g@?@ofﬁgﬁf %E%“‘Yaz‘ﬁ‘%‘?‘?ﬂ? wal Papfg?arﬂ’?\j"fh%r%fhﬁﬁf‘er? s of 170
to 200 g/ nR codahtingmed@ins@elfili0 gahtneu cbughled paparbei@ebnmipike MelnksspapaEboar d,

wherein the_liners gnlg t he corrugating nmediuns of final conbined corrugated
paper board (grc?Wpr)ﬁsin%"éo H"®kness ranging from15 nmto 18 mm 3. A corrugated

paper boarsl fA¢oriuete pagerighaRiior HRUSEEAsIRSn@lstly A8 elainiedGh @i4n2 what®i n t he
liners (1 a, Ib, Ic, 1d, le) and internediate corru atisg(g medi uns (2a, 2b,
2c, 2d) are Elsrdds Tbnle di ko) pydutermpdisic sarpeting megums2 g 2b42¢, Adk or r ugat ed

paper boar d brargeAATROYAG LbISILY oPE-Ehated [ Claim 3 uherel n the
liners (la, Ib, I%f id, | angj@?}%tler?mdi ate corrugating nediuns (2a, 2b,
2c, 2d) atesstorosgfed paperticart Hr te peomgingeudusty dodbinedvaldlaipapehdear d and
triple wall tﬁ%ﬁ&%&t&‘i’%rﬂ; Ic, 1d, 1e) and intermediate corrugating mediums (2a, 2b, 2¢, 2d)

are stronger variants as compared to double wall paperboard and triple wall

paperboard.




