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Termovizni diagnostika obrabécich stroji

Czan Andrej, Stanc¢ekova Dana, Svitana Milan, Jurky Milan
Zilinska univerzita v Ziline, Strojnicka fakulta, Katedra obrabania a vyrovnej techniky, Univerzitna 1, 010 26 Zilina.
E-mail: andrej.czan@fstroj.uniza.sk; dana.stancekova@fstroj.uniza.sk

Piispévek uvadi vysledky identifikace teplotnich poli na obrabécich strojich v ramci uréeni okamzitého stavu jejich
jednotlivych uzla. Byli diagnostikované vi‘etena a jejich pohony, hydraulické a motorové jednotky obrabécich center
s vyuZitim termokamery.

Klicova slova: termodiagnostika, predikce, obrabéci stroj, teplota, termovizni kamera, technicky stav
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Abstract
Article: Thermografy diagnostic of machines and their prediction
Authors: Assoc. Prof. Andrej Czan, MSc., Ph.D.
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The subscription presents options for identifying thermal fields for machine tools for prediction of immediate state of its
nodes.

In the system total productive maintenance (TPM) has an important place diagnostics for machine tools, both checking
their accuracy Vibrodiagnostics,

Tribotechnical diagnostics, diagnostic of noise and so on. These methods include thermography, thermal imagers which
are identified by signs of heat disorders. Estimated contribution is focused on the use of thermography in the control of ma-
chine tools

Thermography is a technology that allows using non-contact infrared Thermo measure the surface temperature of objects
and then digital temperature display and tiered fields. These measurements are carried out using infrared cameras.

Infrared cameras show the surface temperature of the measured object, which may have direct relevance to the operational
status of equipment but also with his injury. Using these properties provide infrared cameras to detect faults in equipment
already in their early stage and thus prevent their loss or damage itself in the production process. Infrared cameras have appli-
cation in other line such as for example on-line control and automation.

Given method of measurement was applied to measure the instantaneous state of machine tools directly in a production
environment. Measurement of thermal behavior and temperature was carried out according to ISO 230-3.
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Ing. Martin Pexa, Ph.D.
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Soucinitel prostorového rozloZeni vzduchovych pora — vliv Gipravy povrchii zkusebnich vzorki

Ing. Dudikova Michaela, doc. Ing. Kolisko Jifi, Ph.D.
Kloknertv ustav, CVUT v Praze, Solinova 7, 166 08 Praha 6. E-mail: dudikova@klok.cvut.cz, kolisko@klok.cvut.cz

Piedkladany ¢lanek ma slouZit jako pomiicka studujicim a dal§im pracovnikim v praxi. Zabyva se méi‘enim spacing
factoru na ctyrech zkuSebnich vzorcich betonu. Velkd pozornost je vénovana sledovani vlivu povrchové upravy na
celkovou hodnotu spacing factoru.

Klicova slova: spacing factor, povrchova tiprava, beton, konfokalni mikroskop Lext OLS3000
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Abstract
Article: Spacing factor — influence of adaptation of the sample surface
Authors: Michaela Dudikova, MSc.
Jiri Kolisko, Assoc. Prof., MSc., Ph.D.
Workplace: Klokner Institute, Czech Technical University in Prague, Department of Experimental Methods
Keywords: spacing factor, surface treatment, concrete, confocal microscope Lext OLS3000

The article deals with spacing factor measurement. It is written for help of students and industrial workers. Spacing factor
is porus distribution in system, i.e. size, shape and connection of poruses. It has mainly influence on frost resistance, absorba-
bility and permeability of silicate composites, i.e. concrete and mortar. For example sufficient content of micro-poruses for
frost resistance of concrete is to 300 micrometer. Check of size and distribution of poruses in concrete is carried out accor-
ding to Czech and European standard CSN EN 480-11: Stanoveni charakteristiky vzduchovych péri ve ztvrdlém betonu.

Measurements were carried out on four identical test specimens. First unpolished specimen surface was measured and in
the second step polished surface of tested specimens was observed. Modern 3D confocal laser microscope Lext OLS3000
(see Fig. 1) was used for observation of all tested specimens. From the experimental results follow, spacing factors for po-
lished and unpolished surface has practically same values. This parameters are listed in Table II. Only third specimen take the
different value (see Table II). Inhomogenity distribution of air poruses in test specimen No. 3 can be occasion above men-
tioned difference. Other reason of differences it can be sampling. Test specimens were cut-off from element given for retain-
ing wall. Elements were produce by vibro-pressing. This mean the specimens are not made from commonly aerated concrete.
This fact can influence accuracy of this expoerimental results.
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Vyhodnoceni razového poskozeni uhlikového kompozitu s termoplastovou matrici

Ing. Homola Petr, Ph.D., Ing. Kadlec Martin
Vyzkumny a zkusebni letecky ustav, a.s., Beranovych 130, 199 05, Praha 9 — Letnany.
E-mail: homola@vzlu.cz ; kadlec@vzlu.cz

Piispévek se zabyva urcéenim skuteéného rozsahu vnitiniho poskozeni uhlikového kompozitu s termoplastovou matrici
po zkouSce razem, kdy p¥i riznych hodnotach energie razu byly porovnany tfi metody hodnoceni poskozeni: kon-
taktni méfeni povrchu, shearografie a svételné mikroskopie. Zatimco kontaktnim méifenim povrchu byly ziskany
rozméry odpovidajici 60% skute¢né velikosti vady, v pripadé shearografie bylo dosazeno 90% presnosti rozméru
razového poskozeni ziskaného metalografickou analyzou.

Klicova slova: Kompozit, razové poskozeni, metalografie, shearografie.
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Abstract
Article: Impact Damage Assessment of Carbon Fibre/Thermoplastic Matrix Composite
Authors: Petr Homola, MSc., Ph.D.
Martin Kadlec, MSc.
Workplace: Aecronautical Research and Test Institute in Prague
Keywords: Composite, impact damage, metalography, shearography

Within the framework of experiments concerning an assessment of real range and pattern internal damage of carbon fi-
bre/thermoplastic matrix composite after the impact test, different methods of damage inspection were compared at three
different impact energy values: a contact surface measurement, non-destructive laser shearography and metallographic analy-
sis using light microscopy. By the means of contact surface measurement method, the defect dimension of 60% of the real
defect size was assessed, whereas 90% value of the impact damage defect dimension was detected in the case of the shearo-
graphy method, as compared to the metallographic analysis results. In the case of impact energy of 10 J, the smallest damage
area is observed, as expected. The damage area increases towards the central part of the sample and is again smaller at the
bottom surface. The damage is formed by large amount of both short and longer vertical cracks in the matrix and also be-
tween the fibre bundles. In the case of impact energy of 30 J, a severe damage is observed in the whole composite cross-
section, when structure is divided into particular broken layers. This then leads to formation of large voids and cavities. At the
bottom sample part, the composite structure is almost shattered and opened cracks leading to the sample surface occur in this
region. Using the impact energy of 30 J, a complete rupture of longitudinal fibre bundles could be observed in contrast to
impact energy of 10 J.
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Tvarova optimalizace pryZové manZety

Javoiik Jakub, Ing. Ph.D., Ustav vyrobniho inzenyrstvi, UTB ve Zliné
Manas Miroslav, Doc. Ing. CSc., Ustav vyrobniho inzenyrstvi, UTB ve Zlin¢

Tento ¢lanek F'eSi problém deformace pryZové manzety. Por spravnou funkci manzety je nutné, aby pfi jejim stlaceni
nedochazelo k jejimu tvarovému zborceni. Toho 1ze dosahnout navrZzenim vhodné geometre profilu manzety a prede-
vS§im profilu jejich zahybi. Pomoci FEM systému bylo analyzovano nékolik modeli manZety s riiznymi profily zahy-
bii. Modely byly schopny postihnout i tvarové borceni. Byl prokazan vliv ziiZeni v ohybech manZety na jeji chovani pri
stlaceni. Vysledky byly vyuZity pro navrh nového tvaru manzety.

Kli¢ova slova: pryz, manzeta, tvarové zborceni, stabilita, hyperelasticita
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Article: Shape Optimization of the Rubber Sleeve
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Workplace: Department of Production Engineering, Faculty of Technology, T. Bata University in Zlin
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The article deals with the deformation of rubber sleeve. The function of the sleeve is to protect moving parts of mecha-
nism and we can see its shape in Fig. 1. It means that the sleeve has to be stiff enough to keep its shape and not to much to be
able of proper deformation without the risk of buckling. Buckling of the sleeve is shown in the Fig. 3. There are space limita-
tions to design the dimensions of the sleeve thus it is not easy to find the optimal shape.

One of the appropriate way to find out how sleeve will behave is the FEM analysis. The sleeve is made from styrene-
butadiene rubber. The profile of the sleeve is shown in Fig. 2. We need to find maximal dimension / with which the sleeve is
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able to be pressed without buckling. If the 4 dimension is too small the sleeve deformation is correct but the strength in the
sleeve bends is small and fatigue occurs here.

We need to use hyperelastic material model for SB rubber with large deformation (up to 30 %). James-Green-Simpson
was chosen as the best model for the given material (equation 2). Six various numerical models were created with different 4:
0.4, 0.6, 0.8, 1.0, 1.8 mm. In the cases of 0.4 and 1.8 mm there exist two real sleeves and we could compare the FEM models
with the behaviour of the real products and verify the accuracy of the models. We were able to simulate deformation of the
sleeve including the buckling. Deformation of all 6 numerical models is shown in the Fig. 11. Values of the deformations of
models are listed in Tab 1. The results showed that the ratio between dimension / and the thickness of the sleeve (in this case
it is 1mm, see Fig. 2) is essential for the buckling. To avoid buckling the ratio must be less than 1.0 for this geometry of
sleeve profile (Fig. 12).

Acknowledgement
This work was financially supported by the Czech Ministry of Education, Youth and Sports, through R&D project No.
MSM 7088352102

Podékovani
Tato price je FeSena v ramci vyzkumného ziméru Modelovdni a Fizeni zpracovatelskych procesii piirodnich a syntetic-
kych polymerii (MSM 7088352102) jehoZ poskytovatelem je MSMT CR.

Recenze | Reviews:
prof- Ing. Karel Jandecka, CSc.
doc. Dr. Ing. Ivan Mrkvica




rok 2011, cislo 1 STROJIRENSKA TECHNOLOGIE — ABSTRAKTY ISSN 1211-4162

MoZnosti vyuZiti vysokorychlostni kamery pri obrabéni

Ing. Novak Martin, Ing. Majrich Petr, Ing. Lattner Michal
FVTM UIJEP v Usti n. Labem, Pasteurova 3334/7, 400 01 Usti n. Labem.
E-mail: novak@fvtm.ujep.cz; majrich@fvtm.ujep.cz; lattner@fvtm.ujep.cz

Tento ¢lanek se zabyva problematikou vyuZiti modernich pristroji, jako pomocnikii p¥i vizualizaci a nasledném popi-
su déji pii obrabéni. Snaha o ziskani maximalniho okruhu informaci zahrnuje i velmi detailni studovani kinematic-
kych a dynamickych u¢inki vzajemného pohybu nastroje a obrobku a jejich u¢inki, zejména pak v tvorbé trisky.

Kli¢ova slova: Frézovani, soustruzeni, tvorba tfisky, vrtani, vysokorychlostni kamera
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This paper deals with possibilities of High-speed Camera using in machining. In machining the material removal is with
high speed. The motion of the chips is very complicated process. This motion in workplace is important from the point of
view of mutual motion of cutting tool, workpiece and formation of the chips. Each material with different chemist influences
the material machinability. Present development of machining tools that they are able to machine of hardened materials
(steels, stainless steels, ceramics, sintered carbide and others) with the given cutting conditions are for production and design
engineers fundamental information about machining processes.

One of the topic of machining processes is formation of chips with cutting tools. With the usage of different cutting tools
for machining of different workpiece materials we have also other output information about machining process. Existence of
many workpiece materials and material of cutting tools (with possible modification of edge surface — PVD or CVD coat,
geometry of edge) give to us many information and variants of mutual factor at the chip creations. Using of the High-speed
Camera is very important and necessary factors for obtaining of informations about machining process. Implementation of
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progressive processes based on rising of cutting speeds and using new cutting materials directly into production leads to
changes of machining processes and chip formation. In the design of new shape of cutting tools there are much informations
that we need know for practice and testing the new materials of cutting tools. Visualization of these processes is fundamental
information for the design of new shape of cutting edge. This paper shows possibilities of the High-speed Camera in different
machining processes (turning, milling, drilling) with different workpiece materials (steel, cast iron, ductile iron, brass and
aluminum alloys). Individual photo or video shows formation in the chip at specific machining operations.
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Tvaritelnost nastrojové oceli 19559 za tepla hodnocena krutovou zkouskou a dynamickym
materialovym modelovanim: piredbézné vysledky, 2. ¢ast

Ing. Jan Povysil, Ph.D., OSRAM Ceska republika, s. 1. o.

Ing. Josef Botuta, CSc, MATERIALOVY A METALURGICKY VYZKUM, s.r.o.
prof. Ing. Jifi Hruby, CSc, prof. Ing. Jifi Petruzelka, CSc, Ing. Josef Rentka,
katedra mechanické technologie, VSB - technické univerzita Ostrava

Tvaftitelnost za tepla subledeburitické nastrojové oceli 19559, nebyla dosud hloubéji dokumentovana. V 1. ¢asti €lanku
je uveden prehled problému a metodika méreni a modelovani tvafitelnosti s vyuZitim krutové zkousky (KZ) a dyna-
mického materidlového modelu (DMM). Tvaritelnost je posuzovana podle intenzity deformace do poruSeni

Ep=1 (T ,é‘) pti KZ a u DMM podle u&innosti disipace energie 7= f (T , 8) a podle kritéria nestabili-
tyS=f (T , 8) procesu. V 2. ¢asti ¢lanku budou uvedeny a diskutovany vysledky hodnoceni tvatitelnosti KZ a podle
DMM. Pro rychlosti deformace & = (1,5 - 12) 5. se priibéhy kriterii tvafitelnosti podle KZ i DMM kvalitativné sho-
duji a doporucena tviFeci teplota leZi v rozmezi T = (1050-1100)°C. Pro nizké rychlosti deformace & =0,02s" a

& =0,15" se vysledky hodnoceni tvaFitelnosti podle obou metod rozchazeji.

Klic¢ova slova: tvatitelnost za tepla, nastrojova ocel, krutova zkouska, dynamicky materidlovy model
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Article: Hot ductility of 19559 steel evaluation using torsion test and dynamic material modelling:
preliminary results
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Hot ductility of 19559 tool steel by CSN has not been referred enough. Review of the problem and tests and modelling meth-
odology was presented in the 1* Part of this paper. Hot ductility of tool steels was evaluated using torsion test (TT) generally.
Dynamic material modelling (DMM) was used rarely for this purpose. Literature review of results is presented. Both of gen-
erally accepted TT and recent DMM methods were used in preliminary research of 19559 tool steel referred in this paper.

Effective fracture strain 5 = f (T ,é‘) was used as ductility criterion for TT and efficiency of the power dissipation

n=f (T ) 6‘) and instability parameter &= f (T ) 6‘) were used as intrinsic hot ductility criteria for DMM. 77= f (T , 6‘)

criterion reflects intensity of dynamic restoration processes. & (T R 6‘) criterion allocates unstable conditions onward to possi-
ble fracture. The results of hot ductility testing using TT and DMM is presented and discussed in the 2™ Part of this paper.
Mechanical analysis was used for data acquirement. Description of function o = f° (6‘,6", T ) measured was done using

constitutive model comprehending structure evolution. Results of TT and DMM were compared in wide region of process
parameters — temperature and strain rate. Microstructure of samples tested was done. Results of the both methods are analo-

gous for strain rates of & = (1,5 - 12) 5. Temperatures of forming recommended are 7 = (1050-1100) °C. The results of both

of methods are different for strain low rates of the & = 0,02s" and & =0,/ 5. Differences among 5 = f (é)T=komt

dependences for our results and typical results of AISI tool steels published indicated an inaccuracy in our TT appreciation of
the& ;..
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Vliv plniva na bazi odpadniho abraziva z otryskavani na pevnostni charakteristiky polymernich
¢asticovych kompoziti

Petr Valasek, Ing., Katedra materialu a strojirenské technologie, TF, CZU v Praze 5
Miroslav Miiller, Doc. Ing., Ph.D., Katedra materialu a strojirenské technologie, TF, CZU v Praze

Polymerni ¢asticové kompozity jsou takové materidly, které synergicky kombinuji vlastnosti matrice a plniva. Vy-
sledkem tohoto spojeni mohou byt nékteré vlastnosti lepsi, neZ by odpovidalo pouhému pomérnému secteni vlastnosti
plniva a matrice. V pFispévku jsou publikovany vysledky experimentii, pfi nichZ funkci matrice zastavala dvousloZko-
va epoxidova pryskyrice a funkci plniva odpad z procesu mechanickych tprav povrchi. Na takovychto kompozitech
byly sledovany hodnoty pevnostnich charakteristik — mez pevnosti v tahu a jmenovité pomérné prodlouZeni. Zkou-
mani takovychto kompozitu je duleZité z hlediska moZnosti jejich vyuZiti.

Klicova slova: polymerni ¢asticovy kompozit, odpad, pevnostni charakteristiky.
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Polymeric particle composites are materials which synergically combine properties of a filler (fortifying phase) and of a ma-
trix (connected phase). Our knowledge of different behaviour of these materials enables us to put those to optimal use. As the
polymeric particle composite matrix, the two-component epoxy adhesive was used. As the filler waste from the surface
treatment process in particular an abrasive from the blast cleaning of fractions F80 and F240 was used. The use of mechanical
surface treatment waste as filler contributes to the improvement of some mechanical properties of the composite. It also pre-
sents an interesting possibility of using recycled materials.

The aim of the experiment was to determine the tensile properties of the composites. Concretely the dependence between
quantities of the filler in the matrix and tensile stress or nominal elongation was examined. The results of these dependencies
are presented in the Figure 1 (Tensile stress) and in the Figure 2 (Nominal elongation). It is safe to say that the presence of the
mechanical surface treatment process waste based filler influenced the tensile stress and nominal elongation in a negative
way. The tensile stress of the material with no filler was 47.67 + 3.28 MPa. With increasing share of the filler in the matrix
the tensile stress figures dropped about 71.35 % (fraction F80) and about 60 % (fraction F240). Identical results were achie-
ved with nominal elongation, which decreased by 74.7 % by fraction F80 and by 72.4 % by fraction F240. The setting of the
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polymeric particle composites behaviour is important for the definition of their application possibilities. Using such systems
is supposed in the sphere of an adhesive bonding or a renovation of various material and machine particles.
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VyuZziti vysokorychlostni kamery pro sledovani procesu laserového svarovani

Vondrous$ Petr, CVUT v Praze, Fakulta strojni, Technicka 4, Praha 6, Ceska republika. E-mail: petr.vondrous@fs.cvut.cz
Katayama Seiji, Joining and Welding Research Institute, Osaka University, 11-1 Mihogaoka, Ibaraki, Osaka, Japan

Vyzkum je zaméi'en na objasnéni vzajemné interakce laseru a svaiovaného materidlu pri laserovém svarovani. Pri
laserovém svarovani dochazi k absorpci energie paprsku materidlem, dochazi k sublimaci materidlu, vznika plazmovy
oblak, vytvari se dutina v materialu vyplnéna parami kovi (tzv. keyhole) a tavna lazei. Vzajemna interakce paprsku,
plazmového oblaku a taveniny je velmi sloZitym procesem, ktery je zavisly na parametrech svaiovaciho procesu a
vyrazné ovliviiujicim konecny vysledek svaiovani. Pro osvétleni procesu svafovani je vyuZzito vysokorychlostnich ka-
mer pro sledovani proudéni taveniny, pohybu plazmového oblaku a vzniku rozstriku.

Kli¢ova slova: laser, svafovani, vysokorychlostni kamera, interakce, plazma, RTG
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Research is focused on elucidation of laser beam and material interaction. During laser welding laser beam energy is ab-
sorbed by top surface of material and the metal evaporation occurs. This evaporation creates a plume and by continuation of
beam absorption and evaporation the keyhole filled with metal vapors forms inside the sample. The plume and keyhole
creation are directly influencing the welding process and final weld quality. Shape and stability of keyhole, strength and di-
rection of plume are crucial to weld shape, weld penetration depth, spatter creation and bead irregularities.

To explain different welding phenomena, e.g. spatter creation, melt flow behaviour, keyhole movements, keyhole collap-
se, the observation by high speed video cameras was used. One video camera observed in detail the keyhole and molten pool.
Second video camera observed the plume movements. To monitor the flow inside the molten pool, micro focused X-ray sys-
tem was used. The influence of welding parameters on occurring phenomena is also researched. As a result of observation of
the plume and keyhole, it was found that main cause of spatter creation is too high beam power density. Because the power
density is too high, the evaporation and plume creation is violent and the plume momentum forces the melt to leave molten
pool. The melt flow observed by X-ray is quite complex, there are 2 circular flows, one very fast anti clockwise stream at the
weld bottom was, second clockwise flow is in the upper part. The circular melt flow at the low part of the weld is considered
as one of reasons of the solidification cracking of the material.
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Experimentalni posouzeni vlivu navarovacich parametri na promiseni navarové housenky

Chotéborsky Rostislav, doc., Ing., Ph.D. ", Navratilovd Monika, Ing. 2
") Katedra materialu a strojirenské technologie, Technicka fakulta, CZU v Praze
% Katedra mechanicky a strojnictvi, Technické fakulta, CZU v Praze

Provadéni experimentii v oblasti posouzeni vlivu faktoru pri navarovani je financné i ¢asové velmi naroc¢né. Avsak
umoziiuje vytvaret matematické modely, které umozni proces navarovani optimalizovat. PredloZeny ¢linek pojedna-
va o vyuZiti planovanych experimenti a jejich vyhodnoceni pfi navarovani. Experimentalni program pri hodnoceni
navarovacich parametrii a jejich vliv na sledovanou veli¢inu je nutné minimalizovat, av§ak zarovei je potieba ziskat
relevantni matematicky model. Jednou z moZnosti je vyuziti centralné kompozitnich systémi navrhu planovaného
experimentu a vyhodnoceni postupy regrese odezvové plochy. Takovy model je platny v mezich nastavenych pri pla-
novaném experimentu.

Klicova slova: navarovani, promiseni, planovany experiment, regresni analyza

Literatura

[1] Beranek, L., et al.: Praktické vyuziti statistickych metod navrhovani experimentt, Strojirenska technologie, 2007, vol.
4,s.22 —26.

[2] Brozek, M., et al.: Polohovadlo pro navafovani a svafovani, uzitny vzor ¢. 19794, 2009.

[3] Correia, D. S., et al.: Comparison between genetic algorithms and responde surface methodology in GMAW welding
optimalization, Journal of Materials Processing Technology, 2005, vol. 160, s. 70-76.

[4] Ganjigatti, J. P., et al.: Global versus cluster-wire regression analyses for prediction of bead geometry in MIG welding
process, Journal of Materials Processing Technology, 2007, vol. 189, s. 352-366.

[5] Kacar, R., Kokemli, K.: Effect of controlled atmosphere on the MIG-MAG arc weldment properties, Materials and
Design, 2005, vol. 26, s. 508-516.

[6] Kanti, K. M., Rao, P. S.: Prediction of bead geometry in pulsed GMA welding using back propagation neural network,
Journal of Materials Processing Technology, 2008, vol. 200, s. 300-305.

[7] Karaoglu, S., Secgin, A.: Sensitivity analysis of submerged arc welding process parameters, Journal of Materials
Processing Technology, 2008, vol. 202, s. 500-507.

[8] Kim, I, S., et al.: Sensitivity analysis for process parameters in GMA welding processes using a factorial design
method, International Journal of Machine Tools and Manufacture, 2003, vol. 43, s. 763-769.

[9] Kim, L. S.: A study on relationship between process variables and bead penetration for robotic CO, arc welding, Jour-
nal of Materials Processing Technology, 2003, vol. 136, s. 139-145.

[10] Lancaster, J. F.: Metallurgy of welding, Cambridge: Abington Publishing, 2001, 446 s.

[11] Palani, P.K., Murugan, N.: Optimalization of weld bead geometry for stainless steel claddings deposited by FCAW,
Journal of Materials Processing Technology, 2007, vol. 190, s. 291-299.

[12] Tarng, Y. S., et al.: The use of grey-based Taguchi methods to determine submerged arc welding process parameters
in hardfacing, Journal of Materials Processing Technology, 2002, vol. 128, s. 1-6.

[13] CSN EN 14 700: 2006. Svarovaci materidly pro tvrdé navary, Praha: Cesky normalizaéni institut, 16 s.
[14] StatSoft CR sr.0. (2008). STATISTICA (softwarovy systém pro analyzu dat), verze 8.0. www.statsoft.cz.

Abstract

Article: Effect of weld deposit parameters on dilution of the weld bead

Authors: Rostislav Chotéborsky, asc. Prof., Monika Navratilova, M.Sc.

Workplace: Department of Material Science and Manufacturing Technology, Faculty of Engineering, Czech University

of Life Sciences Prague

14



rok 2011, cislo 1 STROJIRENSKA TECHNOLOGIE — ABSTRAKTY ISSN 1211-4162

Department of Mechanical Engineering, Faculty of Engineering, Czech University of Life Sciences Prague
Key words: weld deposit, dilution, design of experiment, regression analysis

Experiments in the field of impact assessment factors in the deposition are costly and very time consuming. However, it can
be created mathematical models to optimize the welding process. The present article discusses the use of design of experi-
ments and their evaluation from weld depositing. Experimental evaluation of the program welding parameters and their influ-
ence on the quantity to be minimized, but they need to acquire the relevant mathematical model. One possibility is the use of
composite systems centrally planned experiment design and evaluation processes regression response surfaces. Such a model
is valid within the limits set for the planned experiment.

For the test was used electrode OK Tubrodur 15.43. This electrode was deposited onto structural steel S235JR. The welding
parameters are shown in Table 1. The design matrix with using central composite design of experiment is in Table 2, where
are presented results of dilution too. The results (Fig. 2) shown, that the composite central design can be used for the mathe-
matical model of the influence weld deposit parameters on dilution of the weld bead. The graphical form of mathematical
model (4) is presented on Fig. 3 — Fig. 5. Randomly experiments (Table. 2) shown very good correlation between mathemati-
cal model and error of dilution.

The experiments were established relationships that would be the subject of further investigation. These are mainly the
possibility of using central composite design of experiments to determine the effect of weld conditions on the mechanical
properties of weld overlay and their optimization. With these results and their evaluation, readers will be introduced with in
the near future.
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Mikrostrukturni rozbor oceli 42SiCr zpracované Q-P procesem
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Ing. Hauserova, Daniela COMTES FHT a.s., Primyslova 995, 334 41 Dobrany. E-mail: daniela.hauserova@comtestht.cz

Tento ¢lanek popisuje vliv podminek tepelného zpracovani na mikrostrukturu a vlastnosti nizko-legované oceli
42SiCr. Aplikace nové metody Q-P (Quenching & Partitioning) umoznila vyuzZit pozitivni vliv zbytkového austenitu
na mechanické vlastnosti jinak martenzitické oceli. Diky tomu lze zvySit pevnost této oceli az na 2000 MPa p¥i zacho-
vani taznosti kolem 20%. DosaZené vlastnosti silné zavisi na mnozstvi zbytkového austenitu ve strukture. Jeji analyza
byla provedena transmisni elektronovou mikroskopii a laserovou radkovaci konfokalni mikroskopii.

Kli¢ova slova: vysoce-pevné oceli, Q-P proces, zbytkovy austenit
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Innovative strategies of heat treatment based on the Q-P principle were applied to 42SiCr steel to investigate the influence of
the processing parameters on the final microstructure and properties. In particular, the influence of the cooling rate from aus-
tenization temperature of 900°C to the temperature of 150°C and the length of subsequent hold at 250°C were investigated.
Due to the variation in applied cooling medium, the cooling rate varied from 4°C/s in a salt bath to 30°C/s in cold water.
Resulted microstructures were predominately martensitic with 6-11% of retained austenite, however no visible connection
between retained austenite volume fraction and mechanical properties was observed. All processing strategies achieved good
combinations of ultimate strengths around 2000 MPa and ductility As;,, over 20%.
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Both tensile strength and ductility seems to be rather insensitive towards cooling rate; however the slowest salt bath cooling
resulted in highest yield strengths. The best combination of a high ultimate strength of 1992MPa with relatively good ductili-
ty Asmm of 21% and yield strength reaching 1722MPa was obtained for the strategy which combined slowest cooling in a salt
bath with 10minutes hold at an annealing temperature of 250°C. This treatment also ensured the highest volume fraction of
retained austenite in resulting microstructure. Microstructure characterization was carried out by laser scanning confocal
microscopy and transmission electron microscopy and volume fraction of retained austenite was established by X-ray diffrac-
tion phase analysis.
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Posouzeni vlivu pridavného materidlu na porovitost svarovych spoji pri MIG svarovani vytvrdi-
telnych hlinikovych slitin typu AIMgSi

Kolaiik Ladislav, Kovanda Karel, Valova Marie, CVUT v Praze, FS, U12133, Technicka 4, 166 07 Praha 6. E-mail: ladi-
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Dunovsky Jiti, CVUT v Praze, FD, U16116, Horska 3, 128 03 Praha 2 jiri.dunovsky@fd.cvut.cz

Prispévek shrnuje diléi zavéry vyzkumu provadéného v Laborato¥i vyuky svare¢skych technologii na CVUT v Praze,
Kktery se zabyval svaFitelnosti hlinikové slitiny EN AW 6082 T6 (dle CSN EN 573-1). Experiment zahrnoval svafeni
tupych I svari s pouZitim riznych komer¢né vyrabénych pridavnych materialii a posouzeni jejich vlivu na tvorbu
pori ve svarovém kovu. Hodnoceni vyskytu povrchovych pori bylo provedeno pomoci zakladnich NDT metod (vizu-
alni a kapilarni zkouSka), vnitini pérovitost byla posuzovana provedenim RT zkouSek a predevS§im pomoci metalogra-
fie.

Kli¢ova slova: Svarovani, MIG, hlinikové slitiny, porovitost, NDT

Tento vyzkum byl FeSen v ramci projektu SGS CVUT 2010 OHK2-038/10.
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This paper resumes the partial results of research realized at the Laboratory of welding technology education at CTU in
Prague (Fig. 1). The research deals with the weldability and porosity formation of aluminum alloy EN AW 6082 T6
(according to EN 573-1) during GMAW welding (Tab. II). The experiment included GMAW welding of butt welds with use
of various commercially produced filler metals and analysis of their effect to the creation of pores in the weld metal.
Concretely AlSiS5, AIMg5Cr, AIMg4,5MnZr filler metals are used (Tab.I). Evaluation of surface pores was made by basic
NDT methods, visual test, penetration test and radiography. Visual test is done according to CSN EN 473, for detail
verification penetration test according to CSN EN 571-1 was used and the internal porosity was evaluated by X-ray
radiography according to CSN EN 1435 (Fig. 3). Metalography of the samples was done at the newly built modern metallo-
graphic laboratory of Department of manufacturing technology.

During experiment square butt welds on sheet metal samples with size 300 x 150 mm and 3 mm thickness are done. Samples
were welded at 3 different power source settings, by direct current, by direct current with preheating and by pulse current.
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As conclusion of the experiment the welds of best quality are samples welded by pulse current. In terms of weld porosity the
least suitable is using short-circuit transfer without preheating. And the biggest tendency to porosity was proved using filler
material AlSi5 (Fig.4).
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