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A Limited partnership MAPRO from Vranje, Serbia, publishes JOURNAL OF PROCESS
MANAGEMENT - NEW TECHNOLOGIES INTERNATIONAL and offers membership and
cooperation for writing scientific papers that, after the test on plagiarism, review and proofreading
published under instruction that is attached.

Partnership was established in 1990. as a marketing project aimed at public opinion polls and
market trends in the area of southern Serbia. Cooperation with young people especially students and
young entrepreneurs in the pioneer period, the appearance of entrepreneurship in our country, for the
introduction and development of marketing management, and application of new knowledge in
economic practice and the creation of conditions for sustainable development, environmental awareness
and health education. Statistical monitoring trends and developments investments and measure the
effects of changes investment. Special whether additional review is to discover and use new resources in
an optimal manner with the use of new technologies.

The aim of publishing this magazine is to engage researchers and scientists, from all parts of the
world, to his knowledge, both theoretical as well as practical in writing concentrated more on one site in
the form of publications, which will contribute to their greater recognition and the development of
economy and society. Management process of new technology permeates all aspects of social life which
is a huge area of coverage through this magazine.

Sincerely,
Prof. PhD Predrag Trajkovic¢

Komanditno drustvo MAPRO iz Vranja izdaje ¢asopis MENADZMENT PROCES — NOVE
TEHNOLOGIE INTERNACIONALNI pa Vam nudi saradnju za ¢lanstvo i pisanje naucnih i stru¢nih
radova koje, posle testa na plagijarizam, recenzije i lekture objavljuje shodno uputstvu koje je u prilogu.

Drustvo je osnovano 1990.godine kao marketing projekt sa ciljem istrazivanja javnog mnjenja i
trziSnih kretanja na prostoru Juzne Srbije. Saradnja sa mladim osobama posebno studentima i mladim
privrednicima u pionirskom periodu pojave preduzetnistva kod nas, za upoznavanje i razvoj marketing
menadzmenta, kao i primene novih saznanja u privrednoj praksi te stvaranje uslova za odrzivi razvoj,
podizanje ekoloske i zdravstvene kulture. StatistiCka pracenja tendencije kretanja ulaganja i merenje
promene efekata te opravdanost dodatnih ulaganja. Poseban osvrt je na otkrivanje i koris€enje novih
resursa na optimalan nacin uz primenu novih tehnologija.

Cilj izdavanja ovog Casopisa je animiranje istrazivaca i naucnih radnika, sa svih prostora sveta,
da svoja saznanja, kako teoretska, tako i prakti¢na u pisanoj formi koncentriSu na jednom mestu u vidu
publikacije, $to ¢e doprineti njihovoj vecoj afirmaciji i razvoju privrede i drustva. Menadzment proces
novih tehnologija prozima sve pore drustvenog Zivota §to ¢ini ogroman prostor obuhvatnosti rada kroz
ovaj ¢asopis.

S postovanjem,
Prof. dr Predrag Trajkovi¢
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Web: www.japmnt.com
E-mail: jpmntjournal@gmail.com
ijjpmnt@gmail.com

iii
WWW.japmnt.com



http://www.japmnt.com/
http://www.japmnt.com/

(JPMNT) Journal of Process Management — New Technologies, International
Vol. 7, No3, 2019.

EDITORIAL BOARD

Editor PhD Predrag Trajkovié, Business school "Trajkovic", Vranje, Serbia

Deputy editor PhD Svetlana Trajkovi¢, Collage of applied professional studies, Vranje,
Serbia

Deputy editor PhD Andon Kostadinovi¢, Faculty of Law, Security and Management
"Constantine the Great™" in Nis, Vice Rector of the University "Union Nikola Tesla" in
Belgrade, Serbia.

Editorial Advisory Board

Academician Full Professor DR. SCI. Angel Dzambazovski, Institute of Applied
Kinesiology - intensive rehabilitation physiotherapy and chiropractic, street. "Pirin™ 38,
Macedonia

Academic Professor Radenko S. Krulj PhD, Serbian Royal Academy of scientists and
artists, Council of academics, Serbia

PhD Alla Belousova, Chair of Psychology of Education, Faculty of Pedagogy and Practical
Psychology, Southern Federal University, Russian Federation

PhD Andon Majhosev, Faculty of Law at the University of "Goce Delchev"-Stip,
Macedonia

PhD Dana Mesner Andolsek, University of Ljubljana, Faculty of Social

Sciences, Kardeljeva pl. 5, SI-1000 Ljubljana, Slovenia

PhD Dejan Tubi¢, College for Management in Tourism and Informatics in Virovitica,
Croatia

PhD Ekaterina Dimitrova Kyuskieva-Arabska, University of agribusiness and rural
development — Plovdiv, Faculty of economics and management, Plovdiv, Bulgaria

PhD Robert Dimitrovski, MIT - University, Dean of the Faculty of Management, Skopje,
Macedonia

PhD Gabriela Paula Petruta,University of Pitesti, Arges County, Romania

PhD Hemanta K. Baruah, Vice-Chancellor, Bodoland University, India

PhD Henrietta Nagy, Szent Istvan University, Faculty of Economics and Social Sciences,
Hungary

PhD Jézsef K&poszta, Szent Istvan University, Faculty of Economics and Social Sciences,
Hungary

PhD Jurka Lepi¢nik Vodopivec, Faculty of Education of the University of Primorska and
of the University of Maribor, Slovenia

PhD Ljubisa Stojmirovié, High business School, Belgrade, Serbia

PhD Mladen Ivi¢, PIM University of Banja Luka, Republic of Srpska, Bosnia and
Herzegovina

PhD Nada Zivanovi¢,Faculty of Business and Industrial Management, University "Union -
Nikola Tesla", Belgrade, Serbia

PhD Natasha Georgieva Hadji Krsteski, University "MIT", Faculty of Security, Skopje

WWW.japmnt.com



http://www.japmnt.com/
http://japmnt.com/index.php/editors/editorial-board/79-editorial-board/100-predrag-trajkovic
http://www.japmnt.com/index.php/editors/79-editorial-board/101-svetlana-trajkovic
http://www.japmnt.com/index.php/editors/80-members/245-andon-kostadinovic
http://japmnt.com/index.php/editors/editorial-board/79-editorial-board/124-angel-dzambazovski1
http://japmnt.com/index.php/editors/editorial-board/79-editorial-board/106-radenko-krulj
http://japmnt.com/index.php/editors/members/79-editorial-board/108-alla-belusova
http://japmnt.com/index.php/editors/members/80-members/175-phd-andon-majhosev
http://japmnt.com/index.php/editors/members/79-editorial-board/163-dana-mesner-andolsek
http://japmnt.com/index.php/editors/members/79-editorial-board/163-dana-mesner-andolsek
http://www.japmnt.com/index.php/editors/80-members/224-dejan-tubic
http://www.japmnt.com/index.php/editors/80-members/227-ekaterina-dimitrova-kyuskieva-arabska
http://japmnt.com/index.php/editors/members/79-editorial-board/162-robert-dimitrovski
http://japmnt.com/index.php/editors/members/79-editorial-board/111-gabriela-paula-petruta
http://japmnt.com/index.php/editors/members/79-editorial-board/112-hemata-borual
http://www.japmnt.com/index.php/editors/79-editorial-board/213-henrietta-nagy
http://www.japmnt.com/index.php/editors/79-editorial-board/214-jozsef-kaposzta
http://japmnt.com/index.php/editors/members/79-editorial-board/113-jurka-lipicnik-vodopivec
http://japmnt.com/index.php/editors/members/80-members/154-dr-ljubisa-stojmirovic
http://japmnt.com/index.php/editors/members/79-editorial-board/171-mladen-ivic
http://japmnt.com/index.php/editors/members/79-editorial-board/117-nada-zivanovic
http://www.japmnt.com/index.php/editors/79-editorial-board/216-natasha-georgieva-hadji-krsteski

(JPMNT) Journal of Process Management — New Technologies, International
Vol. 7, No3, 2019.

PhD Nikola Vojvodi¢é, PIM University of Banja Luka, Republic of Srpska, Bosnia and
Herzegovina

PhD Oksana Baruskova, Chair of Psychology of Education, Faculty of Pedagogy and
Practical Psychology, Southern Federal University, Russian Federation

PhD Ranjan Upadhyaya, Professor & Director, UBS- Mumbai- India

PhD T. C. Manjunath, Ph.D. (11T Bombay), FIETE, MIEEE Principal, HKBK College of
Engg., 22 / 1, Nagawara, Arabic College Post, B’lore-45, Karnataka, India

PhD Veljko Vukovi¢, PIM University of Banja Luka, Republic of Srpska, Bosnia and
Herzegovina

PhD Vladimir Matié¢,Vocational school Vukovar, Croatia

PhD Zoran Bozi¢, University of Nova Gorica, Faculty of Humanities, Slovenia

Secretary Snezana Manasijevi¢ Milki¢, Masters of Laws, The company for consulting and
engineering Mapro, Vranje, Serbia

Technical editor PhD Lazar Stosi¢, College of professional studies educators, Aleksinac,
Serbia

Technical editor deputy Ana Kosti¢ Stosi¢, MSc, The company for consulting and
engineering Mapro, Vranje, Serbia

Lector Maja Mihajlovi¢ M.A. in English Language and Literature, High business

school, Vranje, Serbia

Lector Ana Stankovi¢ M.A. in English Language and Literature, Business

school "Trajkovic" Vranje, Serbia

REVIEWER BOARD MEMBERS

PhD Agnes Csiszarik-Kocsir, Obuda University, Keleti Faculty of Business and Management,
Hungary
PhD Aleksander Janes, University of Primorska, Faculty of Management, Slovenia

PhD Aleksandra Gruevska-Drakulevski, University of "Ss. Cyril and Methodius”, Law
Faculty "lustinianus Primus", Skopje, Macedonia

PhD Aneta Barakoska, University "Ss. Cyril and Methodius”, Faculty of Philosophy,
Skopje, Macedonia

PhD Anica Milosevi¢, College of applied technical sciences, Nis, Serbia

PhD Anita Prelas Kovacevi¢, College for Management in Tourism and Informatics in
Virovitica, Croatia

PhD Biljana Petrevska, "Goce Delcev” University — Stip, Faculty of Tourism and Business
Logistics, Stip, Macedonia

PhD Bogko Vojnovié, Higher School of Agriculture in Sabac, Serbia
PhD Csaba Sziics, Faculty of Marketing and Hospitality at the Gydngyds Campus of

WWW.japmnt.com



http://www.japmnt.com/
http://japmnt.com/index.php/editors/members/79-editorial-board/172-nikola-vojvodic
http://japmnt.com/index.php/editors/members/79-editorial-board/118-oksana-baruskova
http://japmnt.com/index.php/editors/members/79-editorial-board/120-ranjan-upadhyaya
http://japmnt.com/index.php/editors/members/79-editorial-board/129-t-c-manjunath
http://japmnt.com/index.php/editors/members/79-editorial-board/173-veljko-vukovic
http://japmnt.com/index.php/editors/members/79-editorial-board/150-vladimir-matic
http://www.japmnt.com/index.php/editors/79-editorial-board/217-zoran-bozic
http://japmnt.com/index.php/editors/editorial-board/79-editorial-board/99-snezana-manasijevic-milkic
http://japmnt.com/index.php/editors/editorial-board/79-editorial-board/123-lazarstosic
http://japmnt.com/index.php/editors/editorial-board/79-editorial-board/186-anakosticstosic
http://japmnt.com/index.php/editors/editorial-board/79-editorial-board/104-majamihajlovic
http://japmnt.com/index.php/editors/editorial-board/79-editorial-board/105-ana-stankovic
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/229-agnes-csiszarik-kocsir
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/219-aleksander-janes
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/219-aleksander-janes
http://japmnt.com/index.php/editors/members/80-members/206-aleksandra-gruevska-drakulevski
http://japmnt.com/index.php/editors/members/79-editorial-board/125-aneta-barakoska
http://japmnt.com/index.php/editors/members/80-members/205-anica-milosevic
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/218-anita-prelas-kovacevic
http://japmnt.com/index.php/editors/members/79-editorial-board/126-biljana-petrevska
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/222-bosko-vojnovic
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/230-csaba-szucs

(JPMNT) Journal of Process Management — New Technologies, International
Vol. 7, No3, 20109.

Eszterhazy Karoly University, Hungary
PhD Dejan Tubi¢, College for Management in Tourism and Informatics in Virovitica, Croatia

PhD Dejan Vitanski, University "St. Kliment Ohridski" - Bitola, Faculty of Law - Kicevo,
Macedonia

PhD Dervis Kirikkaleli, Business Faculty at the Girne American University, North Cyprus

PhD Dragi Rashkovski, University "Ss. Cyril and Methodius”, Law Faculty "lustinianus
Primus”, Skopje, Macedonia

PhD Dusan Jari¢, University "Union - Nikola Tesla", Faculty of Business and Industrial
Management, Belgrade, Serbia

PhD Edit Székely, Budapest University of Technology and Economics (BME), Faculty of
Chemical Technology and Bioechnology, Department of Chemical and Environmental
Process Engineering (KKFT), Budapest, Hungary

PhD Ekaterina Dimitrova Kyuskieva-Arabska, University of agribusiness and rural
development — Plovdiv, Faculty of economics and management, Plovdiv, Bulgaria

PhD Elena Ignovska, University "Ss.Cyril and Methodius”, Faculty of Law, Skopje,
Macedonia

PhD Emanuel Soare, Vice Rector at University of Pitesti, Arges County, Romania

PhD Erzika Anti¢, University of Travnik, Pharmacy and medical faculties, Travnik, Bosnia
and Herzegovina

PhD Gordana Bogdanovi¢, College of Applied Professional Studies, Vranje, Serbia

PhD Henrietta Nagy, Szent Istvan University, Faculty of Economics and Social Sciences,
Hungary
PhD Jozsef Képoszta, Szent Istvan University, Faculty of Economics and Social Sciences,
Hungary

PhD Javad Khamisabadi, Faculty of Management, Islamic Azad university, Tehran, Iran
PhD Jugoslav_Anici¢, University Union - Nikola Tesla, Faculty of entrepreneurial business,
Belgrade, Serbia

PhD Jelena Maksimovié, Faculty of Philosophy, University of Nis, Serbia

PhD Ka Lok Man, Xi’an Jiaotong-Liverpool University (XJTLU), China

PhD Katarina Stojanovié¢, IUNP, Novi Pazar, Serbia

PhD Ljiljana Stosi¢ Mihajlovi¢, College of applied professional studies, Vranje, Serbia

PhD Vitus Lam, The University of Hong Kong

PhD Margarita Matlievska, Faculty of Economics, "Goce Delcev" University — Stip,
Macedonia

PhD Maja Matric, OS Cerklje ob Krki Elementary School as the principal, Slovenia

PhD Megi Rozi¢, University of Nova Gorica, Faculty of Humanities, Slovenia

PhD Mitricka Stardelova, Faculty of Physical Education, University St. Cyril and Methodius,
Skopje, Macedonia

PhD Miroslav Milutinovi¢, University "Union Nikola Tesla", Faculty of Law, security and
management "Konstantin Veliki" Nis, Serbia

Vi
WWW.japmnt.com



http://www.japmnt.com/
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/224-dejan-tubic
http://japmnt.com/index.php/editors/members/82-reviewers/169-dejan-vitanski
http://japmnt.com/index.php/editors/members/79-editorial-board/196-dervis-kirikkaleli
http://japmnt.com/index.php/editors/members/80-members/208-dragi-raskovski
http://japmnt.com/index.php/editors/members/79-editorial-board/109-dusan-jaric
http://japmnt.com/index.php/editors/members/79-editorial-board/109-dusan-jaric
http://japmnt.com/index.php/editors/members/80-members/207-edit-szekely
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/227-ekaterina-dimitrova-kyuskieva-arabska
http://japmnt.com/index.php/editors/members/80-members/199-elena-ignovska
http://japmnt.com/index.php/editors/members/79-editorial-board/110-emanuel-soare
http://japmnt.com/index.php/editors/members/80-members/176-gordana-bogdanovic
http://www.japmnt.com/index.php/editors/reviewer-board-members/79-editorial-board/213-henrietta-nagy
http://www.japmnt.com/index.php/editors/reviewer-board-members/79-editorial-board/214-jozsef-kaposzta
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/246-javad-khamisabadi
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/220-jugoslav-anicic
http://japmnt.com/index.php/editors/members/79-editorial-board/127-jelena-maksimovic
http://japmnt.com/index.php/editors/members/79-editorial-board/114-ko-lak-men
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/248-katarina-stojanovic
http://japmnt.com/index.php/editors/members/80-members/204-ljiljana-stosic-mihajlovic
http://japmnt.com/index.php/editors/members/79-editorial-board/128-vitus-lam
http://japmnt.com/index.php/editors/members/79-editorial-board/153-margarita-matlievska
http://www.japmnt.com/index.php/editors/reviewer-board-members/79-editorial-board/247-maja-matric
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/223-megi-rozic
http://japmnt.com/index.php/editors/members/79-editorial-board/115-mitricka-stardalova
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/211-miroslav-milutinovic

(JPMNT) Journal of Process Management — New Technologies, International
Vol. 7, No3, 2019.

PhD Miroslav Pavlovi¢, The Union University, Faculty of Property Management, Belgrade,
Serbia

PhD Mirche Kokalevski, MIT University, Faculty of Architecture, Skopje, Macedonia

PhD Natasa Simi¢, University of Union Nikola Tesla, Faculty of entrepreneurial business and
management of real estate, Belgrade, Serbia

PhD Nikola Petrovi¢, High medical college of professional studies"Milutin Milankovic",
Belgrade, Serbia

PhD Petar Namichev, University of Goce Delcev, Faculty of Natural & Technical Sciences,
Stip, Macedonia

PhD Predrag Raosavljevi¢, PIM University of Banja Luka, Republic of Srpska, Bosnia and
Herzegovina

PhD Radmila Curgié, University Union-Nikola Tesla, Faculty of business and industrijal
management, Belgrade, Serbia

PhD Radovan Ili¢, University "Singidunum™, Faculty of Physical Education and Sports
Management, Belgrade, Serbia

PhD Rayna Zaharieva, Sofia University "St. Kliment Ohridski", Department for information
and teacher's qualification, Bulgaria

PhD Svetlana Veljanovska University "St. Kliment Ohridski” - Bitola, Faculty of Law -
Kicevo, Macedonia

PhD Svetlana Vukotié, University Union - Nikola Tesla, Faculty of entrepreneurial business
and management of real estate, Belgrade, Serbia

PhD Srdjan Radulovi¢, University of Prishtina, Faculty of Law, Serbia

PhD Strasko Stojanovski, University Goce Delchev, Faculty of law, Stip, Macedonia

PhD Tatijana Ashtalkoska Baloska, FON University, Faculty of Law, Skopje, Macedonia

PhD Tatjana Dimoska, University "St. Kliment Ohridski" - Bitola, Faculty of Tourism and
Hospitality - Ohrid, Macedonia

PhD Vera Naumovska, State university "Cyril & Methodius"”, Fakulty of Economics, Skopje,
Macedonia

PhD Vesna Petrovi¢, University of Union Nikola Tesla, Faculty of entrepreneurial business
and management of real estate, Belgrade, Serbia

PhD Vojo Belovski, Faculty of Law in the University "Goce Delcev" in Stip, Macedonia

PhD Zoran Lovrekovi¢, Higher education technical school of professional studies, Novi Sad,
Serbia

PhD Zorica Siljanovska, FON University, Faculty of Law, Skopje, Macedonia

Vi
WWW.japmnt.com



http://www.japmnt.com/
http://japmnt.com/index.php/editors/members/79-editorial-board/116-miroslav-pavlovic
http://japmnt.com/index.php/editors/members/80-members/201-mirche-kokalevski
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/225-natasa-simic
http://japmnt.com/index.php/editors/members/79-editorial-board/166-petar-namichev
http://japmnt.com/index.php/editors/members/79-editorial-board/178-predrag-raosavljevic
http://japmnt.com/index.php/editors/members/79-editorial-board/119-radovan-ilic
http://japmnt.com/index.php/editors/members/80-members/197-rayna-zaharieva
http://japmnt.com/index.php/editors/members/80-members/192-svetlana-veljanovska
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/221-svetlana-vukotic
http://japmnt.com/index.php/editors/members/80-members/200-srdjan-radulovic
http://japmnt.com/index.php/editors/members/80-members/198-tatijana-ashtalkoska-baloska
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/233-tatjana-dimoska
http://japmnt.com/index.php/editors/members/79-editorial-board/121-vera-naumovska
https://www.linkedin.com/company/faculty-of-economics-skopje?trk=ppro_cprof
http://www.japmnt.com/index.php/editors/reviewer-board-members/80-members/226-vesna-petrovic
http://japmnt.com/index.php/editors/members/82-reviewers/168-vojo-belovski
http://japmnt.com/index.php/editors/members/80-members/203-zan-lovrekovic
http://japmnt.com/index.php/editors/members/80-members/202-zorica-siljanovska

(JPMNT) Journal of Process Management — New Technologies, International
Vol. 7, No3, 2019.

PAGE 72 - 80
Paper 9: KNOWLEDGE MANAGEMENT AS THE FOUNDATION OF BUSINESS

PROCESS MANAGEMENT — AN OVERVIEW OF THE RELEVANT LITERATURE

Authors: Marijana Petrovi¢, Danica Rajin, Aleksandra Stojiljkovi¢, Republic of Serbia

PAGE 81- 87
Paper 10: DEVELOPMENT OF THE INSTITUTIONAL FRAMEWORK OF PUBLIC-

PRIVATE PARTNERSHIP IN THE REPUBLIC OF SERBIA

Authors: Goran Amovi¢, Bosnia and Herzegovina

PAGE 88
e INSTRUCTIONS TO AUTHORS

WWW.japmnt.com



http://www.japmnt.com/

(JPMNT) Journal of Process Management — New Technologies, International

Vol. 7, No3, 2019.

THE IMPACT OF THE APPLICATION OF WOOD ON THE
TECHNOLOGICAL PREPARATION FOR FURNITURE MANUFACTURING
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L2University Goce Delcev Shtip, Republic of North Macedonia
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Abstract: This paper analyzes the influence of the
application of wood on the technological preparation
of furniture production. When it comes to furniture
production the wood as a choice of material is the
most used material today as it was in the past. It
describes the physical and chemical properties of the
wood, its technology for making furniture, as well as
the influence of the choice of the type of wood on
the  application  of  furniture  production.
From the conducted research in furniture
manufacturing companies it can be concluded that at
the moment the most common wood for furniture
production in North Macedonia is the beech, the
second is the oak, and the third is the walnut. The
technologies used to process these types of wood are
up to date with world-class technology, and when
economies are required, sometimes chipboard and
mediapan are also used. The best type of wood for
making furniture is the oak, but from the research it
can be concluded that besides being less available
from the beech, it is also more difficult for
processing and requires different machining.

Key words: furniture, technology, wood, machines

INTRODUCTION

The best-quality furniture today is
usually made of wood. The very wood with
its natural properties, the aesthetic
appearance and the quality it possesses is
imposed as a necessary need in every home.

Historically, the wood has been
widely used throughout the centuries and
various movements and social orders. At
the beginning furniture made of wood
represented the splendor of the rich
bourgeoisie.

Original Scientific Paper
doi:10.5937/jouproman7-21995

In the further development of furniture, the
wood became more accessible, raising to a
contemporary form where wood furniture is
the standard of modern living.In the future,
traditional wood in its natural form will
become more respected and more valuable
than ever. The crafting of fine furniture and
instruments, and the creation of carvings
and sculpture will be elevated just that
much higher on the scale of cultural respect.
(R. Bruce Hoadley, 2000: 256)

The essence of how wood
influences the technological preparation of
furniture production lies in the analysis of
the wood and all its properties, from
physical, chemical and mechanical to
ergonomic, wear, surface coatings, etc.
Each wood has its own unique properties
and defects, and having this in mind we can
influence the technological preparation in
order to increase productivity and reduce
costs, which means that for a shorter period
of time more work will be done.

The  following  criteria  for
completing suites are most frequently
adopted: type of material, wood species,
type of surface finish, place of use of the
furniture, and the historical period in which
the furniture was made or what period it
refers to stylistically. (J. Smardzewski,
2015: 47)
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Criteria Manufacturers Consumers e Percentage
(n=22) (%) (n=125) (%) Conditions of humidity

Cost (Price) 909 10 . .

Aactve Gran P : In a direct contact with water 18-20%

Attractive Grain Pattern 455 10

Avaiaiiny o > For outdoor use 13-16%

Customers Demand 3182 0

Durability 409 0 For partially protected items 12-15%

Ease of Use 455 0 .

Density 0 & For indoor use 8-12%

Colour 3 0 For lamellar wood

: ‘ y . with indoor use 5-7%
Health Benefit/Hazard 0 0
s = — Table 2. Recommended percentage of

Table 1. Criteria for the right selection of wood for
furniture production

1. PHYSICAL AND CHEMICAL
PROPERITES OF WOOD

The most characteristic physical properties
of wood are: porosity, humidity, thermal
and sound conductivity, etc.

The percentage of porosity in a wood can
reach up to 75%. It affects the weight of the
wood, the absorption of water and luster,
and so on. By reducing the porosity the
mechanical characteristics increase.
(Josifovska, Stefanovska, 2013: 63)

Wood moisture depends on the
weight of the wood itself, while the wood
contains 50% of water that loses after
cutting. Semi wood contains 30% moisture,
dry wood up to 20% and drying about 17%
moisture. Therefore, in order to reduce the
moisture content of the wood, we need to
fill the pores with varnishes, tar oils, linseed
oil and oil paint that prevent the absorption
of moisture. (Josifovska, Stefanovska,
2013: 63)

The humidity of the wood that is
recommended in the exploitation of
structures is the humidity that will reduce
the dimensional changes to a minimum.
The demand for moisture in the wood
depends on the exploitation conditions and
the external or internal climate. In the table
below, you can see which percentage of the
humidity of the wood is recommended
according to the conditions.

2

humidity according to the conditions, external and
internal

The thermal conductivity of the
wood depends on the humidity, the volume
mass and the direction of the wood fiber,
and thanks to the porous structure of the
wood that makes it a poor heat conductor,
wood is used for the production of
furniture, floors, etc.

Sound conduction is more common
in coniferous species of trees, while
deciduous trees have weaker sound
properties.

The electrical conductivity of the
wood depends on the moisture content of
the wood. For example, dry wood is a bad
conductor of electricity and therefore serves
as an insulator. (Josifovska, Stefanovska,
Spasovska, 2013: 139)

When analyzing the wood, the
chemical properties are studied to give an
insight into the influence of their
composition on the characteristics of the
material, as well as the application of the
material in a particular environment and
under certain conditions.

The chemical structure of the wood
varies from species to Kkind, but is
approximately 50% carbon, 42% oxygen,
6% hydrogen, 1% nitrogen and 1% other
elements (calcium, sodium, magnesium,
potassium, iron, manganese) by weight. The
wood also contains sulfur, chlorine, silicon,
phosphorus and other elements in small
quantities.
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Parameter Weigh loss
Density -0.18 **
Moisture content 0.22
Cellulose 0.49 *
Lignin 058"
Total phenol content - 0.92 **

Table 3. Correlation matrix for the degradation rates
with the physical and chemical properties of the
wood

* = Significant on p = 0.05

**

= Significant on p = 0.001

Aside from water, wood has three
main components. Cellulose, a crystalline
polymer derived from glucose, constitutes
about 41-43%. Next in abundance
is hemicellulose, which is around 20% in
deciduous trees but near 30% in conifers. It
is mainly five-carbon sugars that are linked
in an irregular manner, in contrast to the
cellulose. Lignin is the third component at
around 27% in coniferous wood vs. 23% in
deciduous trees. ( Boerjan, Ralph, Baucher,
2003: 519-549.)

The wood needs protection against
atmospheric influences, moisture, high
temperatures and pests in order to prevent
the degradation of wood. Protecting the
wood from moisture is done by applying
lacquer paints and applying louvres whose
function is to protect the wood from
cracking and allow it to breathe.

During the exploitation, the wooden
construction is exposed to a change in
humidity then impregnation of the wood
has to be carried out. Impregnation is
performed before or after gluing the boards,
and depending on whether the impregnation
is performed before or after gluing, the
choice of the type of adhesive is different.

Vol. 7, No3, 20109.

2. FURNITURE TECHNOLOGY

The furniture manufacturing industry
has been revolutionized over the past
several decades. Today, most commercial
and production furniture is created by large
machinery, much of it automated and
controlled by computer. The prevalence of
high-tech machinery increases the accuracy
and speed of manufacture, but also removes
much of the craftsmanship involved. When
used well,and with high-quality materials,
machinescan make solid and attractive
furniture.(Jagg Xaxx, Technology Used in
Manufacturing Furniture, attached 27% of
April, 2019 on www.ehow.com)

Procurement and reception of beams
O 1 their drying and storage

Primary processing and gluing O 2

O 3 Main machining and grinding

Furniture assembly O 4

O 5 Preparation and finishing

Packaging, storage and transportation O 6

Maintanance of equipment

O 7 and work space

Figure 1. Operations that cover the process of
producing wood furniture
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The procurement and reception of
the wooden beams includes several
operations before proceeding in the next
process for obtaining the finished product:
unloading the wooden beams, determining
their quality, sorting, air (natural drying) on
the beams, then drying the beams in a dryer,
and finally storage in separate warehouses
before the process of machining and
inventory management.

The raw wood is dried by natural way or
forced through a plant in special dryers.
Classical (conventional) dryers,
condensation and combined (represent
variants of classical dryers) are the most
widespread, but vacuum, microwave ovens,
dryers that function on the principle of
impulse extraction, etc. are also used.

Next step is primary processing which is an
operation where the defects of the dried
beams are removed, whereupon they are cut
into prismatic shapes or veneers. This group
of operations also includes longitudinal
extension of the beams, resulting in long
boards or slats, which also reduces the
amount of generated waste and ensures
better utilization of the material.

During the operation main (machining)
processing, pre-processed prismatic wooden
elements that are in the operation of
primary processing are shaped according to
the necessary dimensions for the parts of
the furniture. Depending on the shape and
function of the production elements of the
furniture, they can cover the following
machining operations: cutting, rendering,
grinding and drilling. Depending on the size
of the production plant and the volume of
furniture production, various machines and
tools are used from manual to combined,
numerically  controlled or carpentry
machines.

After the machining and grinding
finishes, the various processed and shaped
pieces of furniture are merged and
assembled into a finished product. The
assembly usually involves the use of
adhesives (natural and synthetic) in
combination with other methods of binding
(staple, screws, etc.). In the upholstered
furniture industry, solvent adhesives are
used, and in the non-upholstered furniture
industry, most commonly used adhesives
are (thermoplastic) or polyvinyl acetate.In
most cases, the assembly operation also
includes  adjustment and  inspection
operations.

Surface finishing is the most
complex and critical process for the
production of one final product. The
function of this procedure is that wood, as a
natural material - biopolymer to protect
against the harmful influence of the
environment, as well as give it a certain
appearance, which will make the human
living space pleasant for living. Depending
on the wood material, the purpose of the
furniture, the technology and the method of
production, there are different types of
substrates and materials for surface
treatment and ways of applying them.

In general, the procedure for finishing the
furniture involves the application of a
protective material (layer), its drying and
grinding, and these processes are repeated
until the desired final appearance of the
product is obtained. For the surface
treatment of wood, most commonly used
are liquid varnishes, in which the liquid
component is composed of organic solvents
or water. (Olgica M., Elena A., 2015: 84)

After the finished production process,
finished furniture is packed in order to
protect against unplanned damage and
breakage, which can occur during transport.
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3. WOOD AT DIFFERENT TYPES
OF FURNITURE

According to the research conducted
through the furniture companies, a survey
was conducted with experts in the field of
wood industry. An interviewing technique
was used, and during the research, a free-
interview protocol was used as an
instrument for data collection.

Through the realized research the following
conclusions were made:

e The design influences the right
selection of wood because the
choice of wood is in a direct relation
with the design itself, i.e the design
dictates the choice of wood because
certain types of wood that do not
have very good elastic properties
and if the design of the piece of
furniture contains curved shapes,
then that woodwill obviously be a
bad choice for that design. This
claim was agreed by all six
respondents.

e The function and form are in a
covalent relationship according to
one of the interlocutors, while the
other five interviewees agree that
the form always follows the
function, because when you plan to
make a new piece of furniture, first
thing you do is decide its function,
is it going to be a piece of furniture
that is wused for sitting, lying,
sleeping or working on? Later when
it is decided what its function is
going to be you move on to shaping
that piece of furniture, thus
confirming that the form always
follows the function.

e The following table (No. 4) shows
which  type of wood s
recommended for the wuse of

Vol. 7, No3, 2019.

different type of piece of
furniture. For the chair is
recommended beech and oak, for
table is recommended beech, oak
and walnut, for a closet - classic
wood on the visible surfaces and
plywood onthe concealed parts, for
sofa is recommended beech and oak
for the construction and plywood for
the other parts and for Kkitchen
elements are recommended oak or

plywood.
TYPE OF FURNITURE |RECOMMENDED WOOD
Chair Beech, oak
Table Beech, oak, walnut
Closet Wood or plywood
Couch Beech, oak - construction

Kitchen elements Oak or plywood

Table 4. Summarized answers to the question for
which product what type of wood is recommended
to be used

e One of the interviewers who has
years of experience and expertise in
the use of the wood advised that the
most beautiful and most visible
parts of a piece of furniture should
always be made of the best quality
wood, while the invisible parts or
those who will be covering the wall
side should be made of plywood or
other inferior wood.

e According to the analysis from the 6
conversations | had with people that
work in the wood industry the
following table (No.5), we can see
how much wood is used for certain
parts of different pieces of furniture:
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TYPE OF FURNITURE | AMOUNT OF WOOD

Chair, std.dimensions 0,010m3

Table - 2,5cm thickness 0,15m3
and 180cm height with

70cm width and legs

7,5cm height with 10x10cm

width and length

Couch 5cm3
Closet - 200 x 80cm 1m3

Table 5. How much wood is used for different types
of furniture

e When it comes to making a chair,
the best choice of wood is oak,
maple and mahogany (imported).
The highest quality table is made of
pine, fir and poplar. The best quality
couch is made of oak, walnut and
teak wood and the best quality
kitchen elements are made of oak,
maple and cherry.

THE BEST
TYPE OF FURNITURE QUALITY WOOD

Chair 1.0ak
2.Mahogany
3.Maple

Table 1.Pine
2.Fir
3.Poplar

Couch 1.0ak
2.Walnut
3.Teak wood

Kitchen elements 1.0ak
2.Maple
3.Cherry

Table 6. The best quality wood for different kind of
furniture

e Beech is the most common wood in
the Republic of North Macedonia
with  representation  of 41%,

followed by oak near 16% and
boron with 15% representation. 11%
is the representation of the cherry
and the fir is present with 9%
walnut is in the last place with 5.2%
representation.  One  of  the
respondents in the manufacture of
furniture uses imported new types of
wood from Amazon, Africa and
China that are not available in our
country.

Beech I, 4 1,5%
Oak I 155%
Pine I 5%

Cherry I 1%

Fir M- 9%

Walnut 1 5.2%
Other I 2,5%

Tabemna 7. Most common wood in North
Macedonia according to the 6 respondents

The machines are compatible
when changing the type of wood
and most often the change is made
for economical reasons and to
increasing productivity.

The change in the type of wood is
done either due to economical
reasons or when changing the
mechanization, certain types of
wood are more difficult to process
and therefore the change in the type
of wood to increase productivity is
imminent.

Drilling operation Drilling operation with Differences
P MasLisalcuied palamesars with a CgNCp machine a tradgitio?\al machine | (%)
1 | Operation time for one product per minute 454 23.20 -411
2 | Number of required operations, assists 1 2 | -100
3 | Labor cost per hour in Euros 4.85 4 +17.5
4 | Cost of labor, hour operation in Euros 0.37 1.55 319

Table 8 Difference in parametars between the CNC

and the traditional machine
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e According to the respondents, the
quality remains standard throughout
the years, as no change has taken
place, and until it is done, it depends
on the type of wood. If the wood is
inexpensive it is understood that the
quality will be weaker compared to
other types of wood.

e There were also table tests of the
percentage of representation of
component materials in different
types of furniture and they are
shown in the table below (n.9)

Vol. 7, No3, 2019.

AVERAGE COMPOSITION OF CHAIRS
arithmetic of 3 products

Material Percentage

wood

plastic
polyurethane
fabric
packaging
other

69%
10%
9%
3%
9%
1%

AVERAGE COMPOSITION OF TABLES
arithmetic of 3 products

Material

wood
metal
plastic
packaging
other

Percentage

70%
15%
1%
9%
5%

AVERAGE COMPOSITION OF KITCHEN ELEMENTS
arithmetic of 3 products

Material Percentage

wood
metal
plastic
packaging
other

70%
20%
2%
8%
5%

Table 10.Percentage of representation of various
materials in an average composition of furniture

AVERAGE COMPOSITION OF UPHOLSTERY
FURNITURE, arithmetic of 3 products

Material Percentage

Type ot Interviewed

furniture Material ! n n H H Average
Wooden 75 75 5 60 75 90 72

Dining Metal 15 20 15 10 8 5 12

furniture

(%) Plasticl 54 F58 N6l 125) 1gY NS 10
Other 5 0 76 5 14 0 6
Wooden 30 30 5 40 30 47

Reclining  pMetal 40 30 25 25 30 23

furniture

(%) Plastic 20 40 10 30 30 - 27
Other 10 0 60 5 10 4
Wooden 35 68 30 45 45 85 53

Corpus Metal 30 30 40 25 40 10 28

Furniture

(%) Plastic 25 2 15 25 5 5§ 11
Other 10 0 15 5 19 0© 7
YWooden 35 25 35 40 - 44

Upholstered Metal 30 55 45 50 37

Furniture

(%) Plastic 25 - 15 15 5 - 11
Other'| 10 - 6|5 |5 |- 4

Table 9.Percentage of material representation in
different types of furniture

e The proportion of wood in one chair
is 69%, while the remaining 31%
are plastic, polyurethane, fabric, etc.
In one table the share of wood is
70%, kitchen elements are also
70%, while with upholstered
furniture it is 27%. The lowest share
of wood is in corpus furniture with
only 5%.

wood
metal
plastic
fabric
packaging
other

27%
31%
17%
15%
9%
1%

AVERAGE COMPOSITION OF CORPUS FURNITURE
arithmetic of 3 products

Material

wood
metal
plastic
plywood
packaging
other

Percentage

5%
15%
1%
69%
9%
1%

Table 11. Percentage of representation of various
materials in an average composition of furniture
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4. CONCLUSION

The wood with its aesthetics, excellent
physical and chemical properties and the
enticing appearance has always been the
number one in the selection of material for
furniture production. The tree itself carries
its own beauty, except that with a natural
character it brings freshness into a home
whether it will be through the use of the
floor, walls, ceiling or furniture production.
Technological preparation is one of the
stages that are implemented in the
production of furniture, while others are
prepared for raw materials, their drying,
refinement, design concept, assembly, etc.If
the tree has strong physical properties it
means that it is hard to work with, which
means it needs special technological
preparation and compatible machines that
can process it. From this we conclude that
the influence of the application of wood on
the technological preparation in furniture
production is big. For the simple reason that
every type of wood carries with it some
specific properties that need to be processed
in detail through analysis and data
processing until the machine processing,
assembly, packaging, etc.

In fact, the technological
preparation is done so that the wood
receives the best treatment with the smallest
waste and the most efficient use of the
quality part of the wood in order to obtain a
quality final product.

Today, many employers who are engaged
in the production of wood furniture are
concerned with the supply of wood, as in
North Macedonia as well as in the world
too. This means that in the future it is
imperative to improve the management of
forests.

In the past, the price of the tree
could not bear the cost of intensive forest
management, but today with the value of
the plywood and the mediapan, we have a
8

complete change of the image. As the
environment, forests and environmental
impacts need to meet our needs in the
future, so must technology itself too. The
goal of each technologist should be to
improve the products to meet all human
needs, through a competitive price and a
change in the resources of the wood.

Wood has a future at all levels of
use. For our forests will give us not only a
backbone  resource  for  large-scale
commodities but also the semiprecious
jewels for our wood-crafting endeavors.
Historians tell us we have passed through
the stone and bronze and iron ages. We now
hear mention of space age. But it may well
be that yet ahead is a new age of wood...
for those who understand it. (R. Bruce
Hoadley, 2000: 256).
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