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Properties of Briquettes from Paper Waste

Milan Brozek
Department of Material Science and Manufacturingfifelogy, Faculty of Engineering, Czech University ife Sci-
ences Prague, Kamycka 129, 165 21 Praha 6 — Syctzkxdh Republic. brozek@tf.czu.cz.

Worldwide increasing energy demand is today permamdly covered by a majority of non-renewable energy
sources, namely by coal, crude oil and natural ga$his causes the rapid decline of their reserves drthe time gets
near when they will be run out. Therefore in last gars the exploitation of renewable energy sources permanently

preferred. One of alternative fuel forms is the fukon the basis of paper waste. In this paper the seilts of tests are
published, which were carried out using five sort®f paper waste, pressed in form of briquettes. Dung the tests
following briquettes parameters were watched: moistre content, ash amount, length and diameter, weighden-

sity, rupture force and mechanical durability. Theresults are presented in form of tables and graphst was proved

that briquettes made from recovered paper and boarcare compared with briquettes from wood waste of Igh

density, high mechanical durability and for their rupture the relatively high force is necessary. Buat the same
time they have high ash amount and low combustiondat.

Keywords: renewable energy sources, recovered paper amd,bo@uetting, properties of briquettes, mechahitura-
bility
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Hard Machinable Machining of Cobalt-based Superally

Robert Cep Adam JanasékJana Petfy Lenka Cepova Andrej Czad, Jan Valicek

1 VSB - Technical University of Ostrava, FacultyMé&chanical Engineering, Department of Machining &ssembly,
17. listopadu 15/2172, 708 33 Ostrava - PorubaciCRepublic. robert.cep@vsb.cz

2 Faculty of Mechanical Engineering of UniversitiyZilina, Department of Machining and Manufacturifigchnology,
Univerzitna 1, 010 26 Zilina, Slovak Republic.

3 VSB - Technical University of Ostrava, FacultyMining and geology, Institute of Physics, 17.disadu 15/2172,
708 33 Ostrava - Poruba, Czech Republic.

The main aim is testing the basic properties of cat super alloys, under its own brand name HAYNESmarking

No. 188, at machining and propose the most suitabéitting materials and machining parameters. The speralloys
are developed for elevation of temperature servic&here relatively severe mechanical stressing is emmntered and
high surface stability is frequently required. Thecobalt-based alloys have been in use for severaladeles in the
manufacturing of various components. Although techology development rises in chipless machining sucks
moulding, precision casting and other manufacturingmethods, the machining is still number one, at p&e produc-
tion which is typical for energy and chemical engiaering. The driving force for their development sti has been
requirement of higher operating temperatures for many manufacturing fields in industry area.

Keywords: geometric accuracy, testing, milling machine, taebr, superalloy
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CRM as a competitive advantage

HelenaCiernd, Lucia BardoSova

Department of Manufacturing Technology and SubstanEaculty of Environmental and Manufacturing Textbgy,
Technical University in Zvolen, Studentska 26, @80Zvolen, cierna@tuzvo.sk

’Department of Economics and business managemeantltfFaf Economics, Matej Bel University in BansRgistrica
Tajovského 10, 975 90 Banska Bystrica lucia.bardagumb.sk

In order to increase their own competitiveness, copanies have to adapt to market conditions and facts that
directly affect them - suppliers, competitors, cusimers. In particular, at present - in a society oéxcess, the issue
of competitiveness is growing. Enterprises have onh limited amount of resources to serve them as@mpetitive
advantage, and it is essential that they invest &dficiently as possible. The companies can implemethis only if
there is a full understanding of customer needs anthe environment in which they carry out their bushess. Prod-
ucts are converging by their quality and characterstics, and no one can achieve a competitive advagtonly by
the physical characteristics of products and pricesTo have a successful business, it is vital to béle to identify
valuable customers, and build a mutually beneficiatelationship with them based on customer satisfaiin, loyalty
and trust. In this respect, the strategy for Custorar Relationship Management (CRM) is being conductie. The
strategy is based on individual customer care, iddifying their needs and creating mutually benefici& relation-

ships between enterprise and customer and creatinglue for customers.

Keywords: Customer relationship management, differentiafgat@ach to customers, customer value, competits®ne
of companies.
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Nondestructive micromagnetic evaluation of surfacelamage after grinding

MériaCiIIikové}, Marian Micuch, Miroslav NesluSan, Anna Blétova
University of Zilina, Faculty of Mechanical Enginésg, Department of Machining and Manufacturing Eegring,
Univerzitna 1, 010 26, Slovak Republic, maria.kdia@fstroj.uniza.sk

This paper deals with investigation of surface dange induced by grinding operation as a result of dngrinding
through micromagnetic technique based on Barkhausenoise. This study presents information about wetrad dry
grinding and associated surface integrity expressdd such term as residual stresses, structure altations beneath
the ground surface and corresponding magnetoelasti@sponses. Lack of coolant or insufficient coolarsupply
can be found as a reason of surface burn during grding. Therefore, this paper compare magnetoeslatiesponses
of surface obtained during wet and dry grinding. Results of experiment indicate that properly suggestemonitor-
ing system can reliably detect surface burn inducetly thermal overload of ground surface.

Key words: Barkhausen noise, grinding, coolant
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Postprocessing of CL Data in CAD/CAM system Edgecamsing the Constructor of postpro-
cessors

Nadezdaubaiova 3
Department of Automation and Production Systemesulaof Mechanical Engineering, University of zié, Univer-
zitna 1, 010 26 Zilina, Slovakia. nadezda.cubonof&i@.uniza.sk

Introduction into problems - the present CAD/CAM systems integrate part modelling and engineering deg,
proposal of technological documentation in the fornof NC programs and operational management of prodction
within a one computer system. Their utilization albws the programmer to create machining technologyp define
the tool paths and to generate NC programs for vergomplex shape parts [7]. Final product of CAM sysm is CL
Data files, which include all the steps of toolpathand technological process. If we want to connettte information
produced by the CAM system with the concrete CNC nzhine, we need to use NC postprocessor. Generatdr o
postprocessors to help users faster creates the sifie postprocessor. Universal postprocessor doeshexist. Un-
fortunately, it is necessary to create and to progmm it for each machine separately. This paper pres¢s a use of
the software tool “Constructor of postprocessors”by the creation of postprocessor in CAD/CAM syster&gdgecam.
Postprocessor was developed for turning machine EMQ Concept Turn 55 with control system SIEMENS 840D
at the Department of Automation and Production Systms (DAPS) Faculty of Mechanical Engineering.

Keywords: and lower case, normal, justified into block
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Application of Electron Scanning Microscope in theAnalysis of the Structure of Casting Non-
Conformities Aimed at Optimization of TechnologicalProcess Parameters

Czajkowska Agnieszka, Kossakowski Pawel, $likciwiktor, Stasiak-Betlejewska Renata
Faculty of Civil and Environmental Engineering, K University of Technology al. Tygilecia Pastwa Polskiego 7,
25-314 Kielce e-mail: a_czajkowska@o2.pl

The structural content of castings and non-conformies that might occur in pressure die casting is maly con-
nected with technological parameters. Analysis ot casting structure helps identify a group of cawes of non-
conformities which are connected with improper chaie of technological parameters. The non-conformitgeiden-
tified in the pressure die castings discussed indhpaper were analysed by means of metallographic @&xinations.
A electron scanning microscope was used in the studor the analysis of the structure of casts. Thianalysis al-
lowed for identification of the causes of e.g. shtkage depressions or misruns. The analysis of th&wscture of a
casting in the location of the depression revealadsufficient cooling time used for this casting.

Keywords: pressure die casting, non-conformities, AlSiyaslo
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Increasing the accuracy of the effect of processingaterials and cutting tool wear on the
ploughing force values

Dugin Andrey, Popov Alexey
Department of Machining and Assembly Faculty of Keeical Engineering Technical University of Liberao-
drey.dugin@seznam.cz; alespopov@yandex.ru

The determination of the ploughing forces is neceagy for wear monitoring of the cutting tool in micro cutting.
The extrapolation method on zero cut chip thicknesss used very often to determine the ploughing foes. But
there are many opponents of the extrapolation methtbon zero uncut thickness. The aim of this researcivas to
increase the accuracy of determination of the plougng force and to investigate the effect of procesg) materials
and cutting tool wear on the ploughing force valuesTo achieve this aim was used the method comparirtgtal
forces at different flank levels of wear to determie the ploughing forces. The experiments were penfimed by
cutting of aluminum alloys, structural steels and &inless steel with different cutting tool wear.

Keywords: machining, ploughing force, micro cutting
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The GIST of Thermal Stresses of Cast Iron Castings
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This paper deals with problems concerning to thefietime of thermal-stressed castings used in genenatactice. It
is necessary to know in details the purport of thanal-stress of cast iron as well as conditions of é&hthermal-stress
(the level of operational temperature, or its flucuations, i.e. thermal duty cycle) for the right chace of chemical
composition and structure (macro and micro) of a meerial. The successful solution of this problem isow provided
by means of computer (simulation programs), includig optimization of construction of components (castgs). It
requires comprehensive theoretical analysis of thpurport of the thermal stress i.e. impact of varios physical
parameters to its origin, course and size.

Keywords: cast iron, heat stress
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Possibilities of prediction of service life of fornmng tools

Jiti Hruby, Josef Rentka, Vladimira Schindlerova, kugrei, Xenie Sevikova
Faculty of Mechanical Engineering, VSB-Technicaligmnsity Ostrava. Email: jiri.hruby@vsb.cz

The paper deals with stress of forming dies in condgx conditions of concrete processes during theiesvice life.

Possibilities of assessment and prediction of tosérvice life based on comparative analysis of dynaefatigue and

abrasive wear are presented. Classical solution diynamic fatigue is complemented by analysis of th&tuation of

cyclic contact of rotating instruments. In this cae super-position of cyclic pressure effect dominase as well as
abrasion on the surface of the functional surfacesf the rotating forming tool. Specific in this casés the different

speed in the contact line and also the dynamics dévelopment of size, shape and localisation of tearface exposed
to wear by cyclic compressive stress. The solutias demonstrated on examples of different forms of ear of forg-

ing and rolling tools. The results of a comprehense predictive analysis can be applied at designiraf technological

chains of forming operations.

Key words: estimation of tool service life, analysis of dynarfatigue, abrasive wear, contact pressure
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Welding of Normalized Heat Treated Steels S355NL Lrge Thicknesses by Method FCAW

Marie Kolaikova, Ladislav Kol&k, Karel Kovanda, Rudolf Hrabina
CTU in Prague, Faculty of Mechanical EngineeringpBrtment of Manufacturing Technology, Technick®rbha 6,
166 07, Czech Republic, marie.kolarikova@fs.cvut.cz

Welding of thick plates of heat treated steels presmit difficulties, because of decrease of mechanicptoperties
caused by welding heat input. At Welding Departmenbf FME of CTU in Prague experiments researching ifiu-
ence of use cored wire on FCAW welding of thick pla welding was done. Plate of fine grained structad steel
S355NL of thickness 50 mm used for crane fabricatiowas subjected to FCAW welding. Double-V butt joihwas
welded using flux cored wire (Coreweld 46 LS) aslfer metal. The welded crane structure needs WPS déication,
so WPQR tests were done. The paper presents weldipgpcedures and results of non-destructive (visuamagnetic
and radiographic testing) and destructive (tensiléest, Charpy impact test, metallography, hardness easurement
and bending test) tests of weld joint.

Keywords: FCAW, fine grained steel, S355 NL, X-rays, vistesting
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Surface Integrity in Notches Machining

Jan Madl, Vitezslav Razek, Vaclav Koutny, Jindriifka
Czech Technical University in Prague, Faculty ofchi@nical Engineering, Department of Machining, lBescPlanning
and Metrology, Technicka 4, 166 07 Prague 6, CEagublic

Precision machining and especially hard machiningsia topic of high interest at present. Surface intgity require-
ments increase. Precision machining (mostly turningnd milling) may substitute some abrasive operatits. There
are some advantages of precision machining over ttabrasive machining. Abrasive machining has traditnally
performed the finishing process of hardened stedBut, the availability of hard and super hard cutting tools enable
the machine tools to reach surface quality of hardnachining like to those obtained in grinding proceses. But,
precision machining is possible to apply also in nthining common materials, not only hard materialsA surface
is not only a geometric entity but also a layer wit its own structure and properties. These propertis are affected
by many factors, e. g. by cutting temperatures, fation, deformations in the primary deformation zoneand the
surface layer of the transient (machined) surfaceyy cutting tool geometry, work hardening, cutting evironment,
etc.

Key words: surface integrity, precision machining, residusdsses, notches
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Article deals with design of appropriate artificial neural network for prediction of surface roughnessas one of the
very important indicators of machined surface qualty. The drilling of nickel based super alloy UDIMET 720, was
applied as test material. This type of material isnost frequently used for jet engines components shi@s discs etc.
Experimental data collected from tests were used asput parameters into neural network to identify the sensitiv-
ity among cutting conditions, tool wear and monitoing parameters and surface roughness. Selected panaters

were used to design a suitable algorithm for contiaand monitoring of the drilling process with respet on surface
roughness. The accuracy of predicted and measure@dhes are compared and discussed.

Keywords: artificial neural network, surface roughness predn, nickel based alloy Udimet 720
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Influence of surface geometry and structure after on-conventional methods of parting on the
following milling operations

Anna Micietova, Miroslav Neslusan, Martillikova
University of Zilina, Faculty of Mechanical Enginéeg, Department of Machining and Manufacturing Eegring,
Univerzitna 1, 010 26, Slovak Republic, anna.mmiei@fstroj.uniza.sk

This investigates influence of non-conventional mhods of parting of steel 11 373.0 on structure trasformations
and associated geometry. Wire electro discharge maiaing (WEDM), plasma and laser cutting methods wee used
and compared as competitive methods from the pointf view of structure transformations, associated gemetry
of a part and associated cutting forced produced ding the following milling process. Results of thistudy indicate
that significant differences can be found among thenentioned technology since the different thermaldad of ma-
chined surface. Furthermore, structure and geometryalteration occurring after parting strongly affect cutting
forces during the following milling operations.

Keywords: laser, plasma, WEDM, milling, cutting forces
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Comparison of variables influence on adhesive bonddrength calculations

Miroslav Miller, Petr ValdSek
Department of Material Science and Manufacturinghif®logy, Faculty of Engineering, Czech Universify ife Sci-
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In the sphere of the metal sheet bonding namely gjte overlapped adhesive bonds are used. Their prodtion costs
less and they confirm strength requirements in mangases. The great part of the single overlapped adsive bonds
research was focused on a geometrical setting offakive bonds, an adhesive layer thickness and on chanical
properties of adherents. The analysis of the adhes bonds strength calculations is ignored. The caltations stated
according to the standards are often simplified andhey do not take into the regard an adhesive bondematerial
and an adhesive layer thickness. The aim of the search is to define if the adhesive bond strengtralculated
according to the standardCSN EN 1465 is the same as the reduced strength aating to Mohr's and Guess state
of stress theory regarding the adherent deformatiorand the adhesive layer thickness in the calculatio The issue
is solved by the experimental research and statistl testing.

Keywords: adhesive layer thickness, bonding material, reduensile shear strength, tensile shear strength
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Differences at the Surface Roughness by the ELID a@nGrinding Technology
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2Materials Fabrication Laboratory, RIKEN, Wako-shakyo, Japan. h-kasuga@riken.jp; ohmori@mfl.ne.jp

This paper deals with surface roughness and surfaqeofile in high precision methods of materials fiishing. One
of them is ELID grinding process and the second mhkbd is fine grinding. There is surface profile andoughness
compared of the three materials samples — carbidegeel and two aluminium alloys. In the paper are shan the
principle of the ELID grinding and fine grinding, r esults of surface measurement between ELID and grod sur-
face. Both methods are very precision in the focum surface roughness — measured units in nano scaléhe paper
shows also real topology of the surfaces and visibtool marks especially by the fine grinding methodNext we can
see new possibilities in finishing methods for diffrent areas of the production, automotive, aerospag medicine
and cosmic industry.

Keywords: ELID, Fine Grinding, Roughness, Tool Marks, Suefgcofile
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Using of the Virtual Reality Application with the Scanning Device Kinect for Manufacturing
Processes Planning

Jozef Novak-Marcincin, Veronika Fecova, Jozef BaMaoslav Janak, Ludmila Novakova-Marcincinova
Faculty of Manufacturing Technologies, Technicalivwénsity of Kosice, Bayerova 1, 08001 Presov, SkoRepublic

Introduction into problems — This article is focusel on the area of virtual reality, in the concrete o the creation of
application and its using. The applications are usally used with the expensive display devices andensive mo-
tion tracking devices. For the application of virtual reality technology is currently available the seeral motion
tracking devices, which have different prices. Thigontribution describes the using of application wth the Kinect
device, which is affordably priced. Kinect is a deice that needn't for control any physical controlle, because uses
only the user's movements, which are transferred tthe application. By using of virtual reality techrology is very
simply to compare the different versions of a solinn and simply eliminate the found mistakes. And ithe whole
product design is proposed, controlled and simulateby using VR, in the production process should beo bigger
problems.

Keywords: virtual reality, Kinect, motion tracking.
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Selected Experimental Tests of Materials Used in Ré&l Prototyping Area

Ludmila Novakova-Marcincinova, Jozef Novak-Marcimclozef Torok, Jozef Barna
Faculty of Manufacturing Technologies, Technicalivénsity of Kosice, Bayerova 1, 08001 Presov, SkoRapublic

Introduction into problems — Rapid Prototyping (RP) presents the automatic production of physical pag using
by additive manufacturing technology. The start tebniques for Rapid Prototyping became available inhe late
1980s and were used to produce models and prototyparts. Today they are used for a much wider rangef
applications and are even used to manufacture prodiion-quality parts in relatively small numbers. Rapid Pro-
totyping is widely used in the automotive, aerospa; medical, and consumer products industries. In ik paper are
presented selected experimental test of materialsed in different Rapid Prototyping Technologies. Man part of
the paper is oriented on presentation of materialsest of Fused Deposition Technology realized by guirs on
Department of Manufacturing Technology of Faculty d Manufacturing Technology in Presov (Slovakia).

Key words: Rapid Prototyping, Fused Deposition Modelling, eni@ls, experimental testing
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Development and applications of a rotating turningtool

Jozef Pilé, Karol Vasilka
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Technical literature presents numerous experimentsvith rotary turning tools application. Their advant ages in-
clude extremely high durability, better quality of the machined surface as well as good chip shapiribheir wider

industrial utilization was prevented due to the fat that a bearing is extremely dynamically stressetdy a cutting

force. Antifriction bearings have to big sizes andause oscillation in the system, while sliding beags manifested
short durability and slackness inside. The authoref the paper tried to solve the mentioned problemypthe appli-

cation of an adjustable tapered roller bearing, ensgring a stable machining process. The paper contaithe design
as well as the results of the experimental verific¢en obtained by the application of this improved bol.

Keywords: machined surface, durability, chip shaping, rotlearing
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Tool Wear and Machinability of Wood-based Materialsduring Machining Process

Eva Sebelova, Josef Chladil
Department of Furniture, Design and Habitat, Mendiglversity in Brno, Zerédélska 1, 613 00 Brno, Czech Republic.
eva.sebelova@mendelu.cz

The article is focused on the machinability classifation of wood-based materials resulting from expgmental

work targeted on the wear procedure of cutting edgeThese types of materials are not currently clasiéd into

groups of machinability. Two representatives of thenaterials - laminated chipboard (DTD-L) and mediumdensity
fibreboard (MDF) were tested in the project. The pocess of material classification from the view potrof machin-
ability is well processed in engineering materialsontrary to materials from wood processing. Experinental meas-
urements were based on the determination of the raal tool wear. Tested materials were included accadling to
achieved results in the material groups and theirelevant classes. One of the most important classiéition indica-
tors was the index of kinetic machinability K/. Material DTD-L has been selected as a referencamsple - standard
as the material most often used in woodworking indstry.

Key words: machinability, tool wear, life-time, class of mawdbility.
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The surface quality of materials after cutting by drasive water jet evaluated by selected
methods

MiroslavaTavodova
Department of Manufacturing Technology and Matsri&kculty of Environmental and Manufacturing Tesdbgy,
Technical University in Zvolen, Studentska 26, 80Zvolen, Slovakia. tavodova@tuzvo.sk

Surface roughness is assessed on the basis of vasiariteria either qualitative or quantitative. The principle of
qualitative methods is a subjective comparison of achined surface with the model (the standards) oht surface.
The standard board is used, which corresponds to thtype of surface technology, the type of an instraent, i.e.
the way in which the surface was created. Its accacy is not sufficient. Methods for expressing roughess numer-
ically based on the defined parameters of roughnesse classified as qualitative. Contact or non-comaict measure-
ment equipment is used here. Cutting material by atasive water jet (AWJM) is one of the non-conventio pro-
duction technologies. The AWJ as "tool" leaves vible waviness on the machined surface. It is largetjetermined
by the choice of the abrasive water jet feeding spd. Most of the research work qualifies the statefsurface after
AWJM according to roughness parameters depending othe cutting parameters. According to this knowledg the
surface roughness varies linearly with increasinghe cut depth. If we take feed speed as one of thaaljty assess-
ment of the cutting AWJ parameters, we can watch & influence on changes the relief, (topography) die cutting
area.

Key words: qualitative and quantitative methods, hydro abeasmachining, roughness, surface waviness, profilbene
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Polyurethane resins filled with inorganic waste paticles
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Polyurethane resins belong to a group of polymershich can be easily filled with inorganic particlesFilling of the
polymeric materials, either with particles or fibres, influences resulted properties of the arisen matial — compo-
site. The particle fillers can improve a wear resisince, they can optimize tensile characteristics anreduce the
polymer price. The paper describes the polyurethaneesin as a material recyclation bearer of the wastinorganic
particles of the corundum, the artificial garnet ard the silicon carbide. The experiment results cerfiied that the
mutual interaction of stated phases creates the wegaesistant material which can be used owing to th@olyure-
thane elasticity in the sphere of a cementing or afreating the material surface layers.

Keywords: abrasive wear, deformation, hardness, recyclation
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Analysis of geometric accuracy of turned workpieces
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Each construction of cutting machine tool activategeometric inaccuracies of the workpieces as a rdsaf different

stiffness of its joints. The acting of cutting fore and the moving of its position leads to the deforation of the
elastic joints of cutting machine tool and the eld& deformation of the workpiece appears. The aims to maintain
geometric modifications of the workpiece in require tolerances. The paper tries to identify these irecuracies for
case of a centre lathe.

Keywords: turning, tool, lathe, measurement, accuracy
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