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fanfold is a continuous band of corrugated board, creased and

folded in harmonica (concertinaed), being also called z-fold, 

z-cardboard or folding (other english determinations include:

endless board and continuous corrugated). the folded

corrugated board is a profitable solution, enabling consumption

of smaller quantity of material and reduction of material

reserves. the fanfold is automatically folded according to the

preliminarily set programme during production of corrugated

cardboard. At the beginning, the discussed type of cardboard

was mainly used in production of packaging in the furniture-

producing industry. due to the fact that the application of the

corrugated cardboard in the continuously folded band (fanfold)

as opposed to the stack of the sheets of corrugated cardboard

increases the flexibility of production; it may be used for

manufacture of packaging for the products with different

dimensions and in different quantities, so it is the ideal current

solution in the production of the so-called “packaging on

demand”. 

due to the mentioned above reason, the level of the market of

the corrugated cardboard of fanfold type is continuously

increasing. in 2021, it was estimated at 28.61 billion usd dollars

and it is anticipated that it will increase up to 39.86 billion usd

dollars in 2030, i.e. the anticipated cAgr (cAgr, compound

Annual growth rate) gain in the years 2022-2030 will amount

to 3.7% [1].  the increase of demand on corrugated board boxes

is connected with a sudden increase of the number of persons

who decide on the on-line purchase of goods. it is expected

that fmcg sector (abbreviation of fast moving consumer

goods) will be the main generator of incomes for the producers

of corrugated board boxes. it is anticipated that the growing

demand on packaging in different sectors and boom in the 

e-commerce in the coming years will create the profitable

possibilities of the solutions, employing corrugated cardboard

packaging of fanfold type [1]. 

the advantage includes also the ecological character of the

discussed packaging material as it by its nature, is suitable for

ABSTRACT: The increase of demand on corrugated board boxes is connected with a sudden increase of the number of persons who decide on the 
on-line purchase of goods. it is expected that fMcg sector will be the main generator of incomes for the producers of corrugated board boxes. it is
anticipated that the growing demand on packaging in different sectors and boom in the e-commerce in the coming years will create the profitable
possibilities of the solutions, employing corrugated cardboard packaging of fanfold type. 
Key words: corrugated board, fanfold, corrugator, feeder, box production

STRESZCZENIE: wzrost popytu na pudła z tektury falistej jest związany z gwałtownym wzrostem liczby osób decydujących się na zakupy online. oczekuje
się, że branża fMcg będzie głównym generatorem przychodów dla producentów pudeł z tektury falistej. przewiduje się, że rosnące zapotrzebowanie na
opakowania w różnych branżach i boom w handlu elektronicznym stworzą w nadchodzących latach lukratywne możliwości dla rozwiązań z tektury falistej
typu fanfold.
Słowa kluczowe: tektura falista, fanfold, tekturnica, podajnik, produkcja pudeł

DOI: 10.15199/42.2023.2.1

TEKTURA FALISTA BEz KOńCA (FANFOLD): PRODUKCjA, zASTOSOWANIE

SVITLANA KHADzHYNOVA / ORCID: 0000-0002-9630-445X / svitlana.khadzhynova@p.lodz.pl

cenTre of paper and prinTing, ŁÓdź universiTY of TecHnologY

ENDLESS CORRUGATED CARDBOARD

(FANFOLD): PRODUCTION AND APPLICATION



7

pAckAging reVieW 2/2023

recycling. the fanfold board may be produced in different widths

(from 300 to 2800 mm), it may be three-layer or five-layer

cardboard. Owing to this fact, the fanfold is the optimum

solution in the case of the application of enormous quantity of

packaging materials in different dimensions and specifications.    

specificity of production of fanfold corrugated board. in

manufacture of the corrugated board of fanfold type, we may

utilize a new or already existing corrugator which should contain

a special built-in stacker of fanfold in which the band of the

corrugated board will be first creased and then, stacked. there

are automatic as well as semi-automatic (the operator supports

manually the process of stacking) systems of creasing and

stacking the fanfold cardboard. the disadvantage of the manual

support includes, first of all, a relatively low speed as well as 

a low quality of stacking. the maximum rate in the case of

automatic stacking is 150-200 m/min. the example of such

automated system for stacking of cardboard may be the

solution, developed at Bhs corrugated; it has been presented

in the paper: “modern driving systems in corrugator” [3]. the

mentioned solution enabled the parallel production of board 

in a form of sheet manufacture and in a form of continuously

folded band (fanfold). the speed of the manufacturing line 

may reach 200 m/min and the change of the forms may occur

at the rate of 70 m/min [3]. the production speed will be

determined by such parameters as the number of bands,

produced in parallel, their width, the length of the forms between

creasing, and the type and properties of the employed paper.

the automatic stacker consists of the following subunits (fig.2):

– creaser of the cardboard,

– folding unit,

– cutting and separating unit, and

– lifting table and evacuation.
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FIg.1. FANFold corrugATed boArd by roNdo. 

httpS://ISSuu.com/roNdogaNahl/docS/eNdloSWp_eN 

Source: eNdleSS poSSIbIlItIeS.

FIg.2. The Scheme oF AuTomATIc STAcker oF FANFold boArd. Source: muSIelAk S.k., kASPrzyk J.g. moderN drIVINg SySTemS IN corrugATor.

PAPer reVIew No 6 (69), 2013, PAge 367. httpS://SIlo.tIpS/doWNload/NoWoczeSNe-SyStemy-NapedoWe-W-tekturNIcy 



in september 2020, Bhs corrugated took over the company

universal corrugated B.V. the latter company is known for the

development of the system of automatic stacker unifold for

corrugated cardboard of fanfold type (fig.3) and has a big

experience in respect of non-standard solutions for the

customers. Owing to this fact, it has a very good position at

the market. By this, universal and Bhs corrugated will be able

to develop optimally and independently the discussed growing

segment of the market and define independently the main areas

of activities. As it was given in the press information [4], the

task of the universal team will be to focus, first of all, on design,

development, installation, starting up and maintenance of the

stacker systems for fanfold corrugated cardboard. the plans

will also include the development of special individual solutions

for stacking the corrugated board and production of equipment

for manufacture of the board of “honeycomb” type [4, 5]. 

the supplementation of the corrugator with the stacker system

for production of continuous fanfold board will allow the

producers of corrugated board to master the manufacture of 

a new product which is currently dynamically developing.      

production of boxes based on the continuous corrugated board

(fanfold). the presence of the corrugated (two- and five-layer)

fanfold board enabled the  passage to the conception of

producing the packaging being completely fit to the product –

the packaging tailored to the dimensions (fit-to-product, ftp).

the appropriate machines were introduced and they facilitated

production of boxes made from fanfold board; the mentioned

equipment implemented, in general, the following operations:

– cutting the fanfold band;

– performance of the box pattern (creasing, performance 

of slots, cutting out the “hands” etc);

– laying the glue;

– printing in one cycle. 

machines/equipment intended for production of boxes from

fanfold board differ in respect of the automation degree, yield

and the range of the performed operations. they may be fed

with one stream of fanfold cardboard (fig.4a) as well as with 

a few streams (fig. 4b, 5 and 6). the multi-stream feeding gives

the possibility of more optimal selection of the width of the

corrugated board band for a specified dimension of flap box.

the developed control software plays an important role in

planning and implementation of the whole manufacturing

process of packaging. in the case of multi-stream feeding, it

enables – based on the graphic form of the pattern (in digital

form) – the choice of optimum width of the band from which

the packaging will be produced, with the minimum quantity 

of wastes. it facilitates also the process of optimization at 

the stage of coordination and management of the process of

manufacture of single packaging as well as of the series of
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FIg.3. SySTem oF FANFold corrugATed cArdboArd STAcker by uNIVerSAl corrugATed b.b. 

Source: http://kartoN.pro/fIleS/uNIverSal.pdf 

http://WWW.kartoN.pro/Shop/produkkcIya/proIzvodStvo_beSkoNechNogo_gofrokartoNa/proIzvodStvo_z_kartoNa_55.html 
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packaging and the most complicated and demanding flows of

operations connected with the production of packaging made

from corrugated board. it accelerates the manufacturing

process, allowing the company to dispatch more quickly the

orders to the customers.

two recent market reports, developed by market reports World

i.e. “Box making machines market 2022 industry price trend,

size estimation, industry Outlook, Business growth, report

Latest research, Business Analysis and forecast 2028 Analysis

research” [6] and by transparency market research, entitled

“corrugated Box making machine market – global industry

Analysis, size, share, growth, trends and forecast 2020 –

2030. corrugated Box making machine market” [7] contain the

list of leading producers of equipment and machines for

production of corrugated board boxes. the mentioned list is

as follows: Bobst group sA (switzerland), emBA machinery AB

(sweden), fosber s.p.a.(italy), Box on demand (panotec, italy),

Lcr group (italy), kOLBus gmbh & co. kg (germany), packsize

international (usA), serpa packaging solutions (usA), spark

technologies (the netherlands), Zemat technology group Ltd

(poland), isOWA corporation (Japan), shinko machine <fg. co.

Ltd (Japan), saro packaging machine industrie (mano industrial

machine tools, india), Acme machinery co. pvt. Ltd (india),
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FIg.4. SINgle (A) ANd mulTI-STreAm (b) FeedINg wITh FANFold boArd, AS deVeloPed by PAckSIze comPANy. uS PATeNT wo2010091043A1. 

INFeed SySTem. wo2010091043A1. NIklAS PeTTerSSoN, PAckSIze ll c.

httpS://pateNtImageS.Storage.googleapIS.com/9e/9e/4b/3c37e56283ead9/Wo2010091043a1.pdf 

A)

b)
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shanghai print young international industry (china), shengli

carton equipment manufacturing (china), Wenzhou Zhongke

packaging machinery co. Ltd (china) [6-8]. A part from the

mentioned above companies is producing the equipment which

have the possibility of working with multi-stream fanfold

cardboard feeders, for example, packsize international, Box on

demand, Lcr group, spark technologies and polish company

Zemat technology group. 

irrespectively of the method for packaging the products, i.e.:

manual packaging, packaging by a simple machine, or 

a complex packaging line, fanfold corrugated board works

perfectly in a wide spectrum of packaging processes (fig.7). 

in the case of packaging of great quantities of products, the

application of specifically designed machines/lines gives 

a great potential. the mentioned machines give big possibilities

of the development in e-commerce sector and may be

combined with the packaging line what allows the reduction 

of costs of packaging the products and acceleration of the

whole cycle. the worldwide innovative system of automatic

packaging cVp-500 by neopost shipping from drachten (the

netherlands), as being installed in poland, may the example of

the discussed possibilities [9]. the principle of functioning of

the mentioned system consists in the following operations:

– the packed product or a few products are placed on the

transmission belt;

– scanner 3d of cVp-500 system determines the dimensions

of the product/products intended to be packed and the

information is sent to the box-manufacturing machine;

– the fanfold cardboard is automatically taken from the feeder.

then, the dispatch box is produced and its dimension is

ideally fit to the contents;

– the label is printed and adhered to the box. 

FIg. 5. mulTI-STreAm FeedINg oF FANFold boArd 

IN PAckSIze equIPmeNT

httpS://WWW.packWorld.com/home/preSS-releaSe/13288104/packSIze-

corrugated-cartoNS

FIg. 6. The Scheme oF boxmAT FANFold equIPmeNT by zemAT

comPANy, AS beINg Fed wITh Three STreAmS oF FANFold boArd: 

1 – Three STAckS oF The Folded bANd oF FANFold TyPe; 

2 – Three mobIle cASSeTTeS oF FeedINg module; 

3 – FeedINg module; 4 – cuTTINg-SloTTINg-creASINg module; 

5 – PATTerN (Form) oF The box; 6 – coNTrol SoFTwAre. 

Source: oWN elaboratIoN.

FIg. 7. INTegrATIoN oF mAchINe For ProducTIoN oF FANFold

corrugATed boArd boxeS ANd PAckAgINg lINe. eNdleSS

PoSSIbIlITIeS. FANFold corrugATed boArd by roNdo. 

httpS://ISSuu.com/roNdogaNahl/docS/eNdloSWp_eN 
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the product packed into the discussed box is ready to dispatch.

the application of automatic packaging system reduces

considerably the costs of the work at the packaging stands 

(it may replace even up to 10 persons). it also eliminates

completely the necessity of using the additional fillers in the

boxes as the dimensions of the produced box are fit to the

product which is packed in. 

THE ADVANTAGES OF THE PACKAGING PRODUCED
FROM FANFOLD CORRUGATED BOARD 

the main advantages of employing the fanfold board in

combination with the machines and lines for manufacture of

fanfold corrugated board boxes include:

– a reduced consumption of material – owing to the choice

of optimum width of the corrugated board band in relation

to the specified dimension of the box;

– the reduced consumption of  material – elimination of the

necessity of adjusting the additional filling materials in the

packaging that is not fit to the size of the product; 

– reduction of the negative effect on the environment due to

the minimization of raw material wastes in a form of

corrugated board;

– saving of storage area: fanfold replaces many individual

forms of corrugated board sheets;

– smaller consumption of corrugated board during packaging

of the products; in such case, the size of packaging is

adjusted to the product alone, there is no “empty” space to

be occupied; 

– a simplified process of administration of storage,

management of reserves and ordering;

– the possibility of better utilization of the existing

infrastructure owing to dimensional production of the boxes.

greater quantity of boxes may be places of the truck, on

transporter or at every stage of the supply chain.   

the fanfold corrugated board conquers the market of raw

materials and packaging owing to its competitive advantages.

At the very beginning of the application of fanfold corrugated

board, it was employed for packaging of the products with big

dimensions (furniture); to-day, the range of the application of

the fanfold corrugated board is very wide; they are used in

production of packaging of furniture, car parts, electronic

products, different consumption good and industrial products

and in e-commerce. 
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