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Abstract: A target of this experiment is to study the influence of two moulds (metal and
bentonic) on the size of dendritic cells and their crystal inhomogenity under the terms of
individual dendrites themselves by typical gravitational casting of the alloy AICu4MgMn.
Intentionally was chosen the alloy with more alloyed elements, where is also a hypothesis of
bigger crystal inhomogeneity, which can we uncover with the help of colour corroding of
quantitative evaluation of the size of dendritic cells of both mould types.
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1. Introduction

The alloys of Al-Cu-Mg, chiefly duralumins AICu4Mg, AlCu4Mg and AlCu4MgMn,
reaching significant compactness after hardening by heat processing (Ry az 530 MPa).
Maximal solubility of copper in stiff solution of aluminium is under steady conditions 5.7
hm.%Cu by temperature of eutectic reaction 548.2 °C. The alloys of AICuMg reach
significant compactness after hardening; natural senescence is their advantage. Next alloyed
element in industrial alloys of Al-Cu-Mg is Mn, which raises the compactness. In the alloy
AlCu4Mg occur primarily a binary eutectic a + CuAl, and small amount of ternary eutectics o
+ CuAl, + CusMg,Als, further Mg,Si, FeAls, AlIFeMnSi, AlCuFeMn etc. [1, 6].

The disadvantage if these alloys are low resistance against rust and proneness to
significant crystal and zone segregation. Cause of establishment of crystal segregation is the
selective hardening of crystal by gradual change of stiff phase composition. Important
parameters influencing establishment and stage of crystal segregation are chemical
composition of alloy, diffusion in solid and liquid phase, influence of cooling castings” speed,
to put it differently heat drain out of castings rate and that depends on chosen mould. Crystal
segregation significantly influences mechanical and corrosive qualities of the alloy. Crystal
segregation can be suppressed by homogeneous annealing, which will be subject of next
experiment [1].

1.1 Casting of Al alloys and their forms

The ways of casting and right choice of mould has fundamental meaning on final
structure and qualities of alloys. In majority industrial branches are to date used forms made
of tool steel by classical or electro erosion machining. All metal forms are made on flake way
on machine tool of steel solid or by stowing of steel parts to make a metal form. Material of
metal forms must put up with quite high temperatures, in some cases about 400 to 600°C [5].

The most frequent material of forms for very exposing places is steel “CSN 42 00027,
alloyed elements Cr — V — Mo and it is meant for work by high temperatures. Big
disadvantage by their production is mainly their high price and laboriousness. From this
reason is profitable to product forms by cheaper technologies on basis of sand. Bentonic sands
allow casting of big forms raw, because they are binding and well-permeable. In contrast to
pouring into metal forms, they are cheaper, but castings from metal forms are characterized in
that excellent internal compactness, higher smoothness of surface, good dimensioned values
and mechanical qualities of castings [3,4].

2. Procedure of experimental casting

For preparation of alloy castings was used crude material supplied directly by
producer, which was prepared in percentage proportion of chemical composition wickedly
rule CSN 42 4250. Smelting given material realized in furnace by temperature 700°C, furnace
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temperature was scanned by digital thermometer with accuracy on + 2°C. Parameters of
prepared castings were 40 / 50 x 100 mm. The first casting was prepared by gravitational
casting into metal form, which was treated with protective coat and preheated for working
temperature about 220°C. The second casting was prepared under the same conditions and by
the same chemical composition like the first casting. The casting was gravitational straight
into bentonic form, which had room temperature.

Fig.1. Bentonic and metal forms-

Structure of prepared castings was evaluated by using metallographic methods into
macrostructure and microstructure. Macrostructure was evaluated after mechanical grinding,
polishing and corroding by NaOH by higher temperature. Microstructure of prepared castings
was monitored in central area in corroding state by solution of orthophosphoric acid [2].

A | AR = |
Fig.2. Microstructure AICu4MgMn | Fig.3.Microstructure AICu4MgMn
- metal form, x 100 - bentonic form, x 100

For colour identification were prepared metallographic sections from castings that
were mechanical grinded, polished and colour corroding. Colour corroding was made by
solution of potassium permanganate in alkaline surroundings of sodium hydroxide.
Exemplars, prepared in this way, were watched by confocal laser optic microscope. This
method enabled us, among others, to observe and document participating intermetallic phases
and heterogeneity of chemical composition under the terms of dendritic cells on high-quality
level. Individual colour shades after cell’s cross-section prove inhomogeneity of chemical
composition [2,5].
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F ig.4. Mzcrostructure AlCu4MgMn -
metal form, x 100

Fig.5. Mzcrostrucre AlCu4MgMn -
bentonic form, x100

Chemical composition of basic structural components was realized on scanning electron
microscope with help of EDS analysis. EDS is very suitable method for identification of all
present elements, foreign particle and individual structural components in alloys. With the
help of this method was determined chemical composition of eutectic and internal area of

dendrite (Fig.5).
AR Hil e
Fig.6. EDS analysis eutectic and internal area of dendrite
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Fig.7. EDS analyszs internal area of dendrite

Fig.8. EDS analysis eutectic

1 [weight %] 2 [weight %]
Mg 1.53 Mg 1.16
Al 89.19 Al 64.46
Mn 0.58 Mn 0.59
Fe 0.51 Fe 1.83
Cu 8.19 Cu 31.97
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Fig. 9: The dendritic cell alloy AICuMgMn - pattern EDS analysis

Pattern EDX analysis values of AICu4MgMn alloy’s marked places Fig.9 Pl -P8Tab' ’
P1 P2 P3 P4 PS5 P6 P7 P8
Cu [%] 18,61 27,00 | 11,60 |22,80 | 1,12 | 1,14 | 1,57 | 3,31
Mn [%] 0,06 | 0,03 | 0,10 | 0,10 | 0,09 | 0,13 | 0,10 | 0,13
Mg [%] 225 | 1,72 | 1,74 | 1,55 | 2,33 | 1,79 | 2,85 | 3,79
Al [%] 79,08 | 71,25 | 86,56 | 75,56 | 96,47 | 96,94 | 95,48 | 92,77

3. Conclusion

From executed experiment, evaluation of macrostructures, EDS analysis results and
quantitative evaluation of dendritic cell, it is possible to state following:

1. From point of executed macrostructures of differently prepared alloys is
obvious, that size of dendrites by alloys casting into bentonic shaping mixture is bigger than
by alloys casting into metal form.

2. By numerical evaluation of average size of dendritic cells was determined
average (20 measures) size of cells. Average size of dendritic cells by alloys casting into
metal form was 163 um. By alloys casting into bentonic shaping mixture was determined
average 356 um. It follows, that size of dendritic cells is by alloys casting into bentonic form
2, 2 times bigger, than by alloys casting into metal forms. From results can be univocally
states, that by casting into metal form it can be reached qualitatively the structure of pouring
grain in contrast to casting into bentonic shaping mixture.
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3. From EDS analysis of dendritic reticulation is clear, that it is mainly about
binary eutectic CuAl, or ternary eutectic o + CuAl, + Cu,MgyAls. Except of above mentioned
eutectics, cells reticulation is also formed by phases CuAl,, AlIFeMnSi, AlCuFeMn, etc.

References: 1. Michna,S., Luka¢ I,Louda et al., Aluminium materials and
technologies from A to Z, ISBN 978-80-8244-18-8, Printed by Adin, s.r.o.,PreSov 2007.
2. Lukaé 1., Michna,S., Atlas struktur a vad u hliniku a jeho slitin, Deltaprint, DéCin 1999,
ISBN 80-238-4611-6. 3. Michna,S., Lukad 1., T echnologie a zpracovani kovovych materialil,
Adin, s.r.o.,Presov 2008, ISBN 978-80-89244-38-6.

PABPABOTKA U IPAKTUYECKOE OCBOEHUE UTHHOBALIMOHHBbIX
TEXHOJIOTMH B UH)KEHEPHOM OBPA3OBAHUM

Beasiea U.M., SInuea JI.H. (XI'VIIT, .Xapvkos, Yxkpauna)

Actuality of the practical mastering of innovative technologies is grounded by
development and introduction to teaching practice of computer presentations as an optimum
form of lead through of employments on Ukrainian.

Ponb obOpazoBanusi B COBpeMEHHOM OOILIECTBE NMOUCTUHE YHHUKalbHA. B ycroBusix
MOJIUTUYECKOTO0 M HJAEOJIOIMYECKOro KoH(opMmH3Ma, HKOHOMHUYECKOTO KpHU3HcCa U, Kak
CJICZICTBHE - TIEPECMOTPA COIUAILHBIX NPEACTABICHUN U CTEPEOTUIIOB, IMEHHO 00pa3oBaHHE
CTAaHOBUTCS TEM €JUHCTBEHHBIM COLMAIIBHBIM MHCTUTYTOM, Y€pe3 KOTOPBIA OCYIIECTBISAETCS
TpaHCISALUS U BOIUIOLIEHHE HAlIMOHAJIbHBIX 0a30BBbIX LIEHHOCTEN U MOAJIEPKUBAETCS MPOLIECC
BOCIIPOM3BOJICTBA COLIMAIBHOTO OmbITa. boiee TOro, cMeHa OPHEHTHUPOB B 00Opa3oBaHUU
MO3BOJIMJIA TEPEOCMBICIIUTh KaK poJib, TaK U eI 00pa3oBaHMs Kak TakoBoro. Tak, 10
MOCJIETHET0 BpPEeMEHM o0Opa3oBaHHE OBLIO OPHEHTHUPOBAHO Ha (OPMHUPOBAHUE 3HAHUU U
HABBIKOB, JOCTAaTOYHBIX JHUIIb JJIs MPUCIOCAONMBAHMS JHYHOCTH K OOIIECTBEHHBIM
oOcrositenscTBaM. B HacTosimiee Bpemsi oOpazoBaHuEe Bce 0oyiee OpPHEHTHUPYETCS «HA
CO3/IaHHME€ TAKMX TEXHOJOTUH U CIIOCOOOB BIMSHUS HA JTMYHOCTH, B KOTOPHIX 00ECTIeYnBAETCS
OaaHC MEXIy COLMAIbHBIMU U WHAMBUAYAIbHBIMU MOTPEOHOCTSIMH U KOTOpPBIE, 3aIycKas
MEXaHU3M CaMOpPa3BUTHs (CaMOCOBEPIIEHCTBOBAHMS, CaMOOOpa3oBaHMs), 00ECIeUYNBAIOT
FOTOBHOCTh JIMYHOCTH K peanu3aly COOCTBEHHON HWHIMBUAYAJIbHOCTH WU HW3MEHEHUSIM
ob6mecTBay [1].

HeoOxonumocTh co3naHusl yKa3aHHBIX TEXHOJIOTWHM 00ycioBuia OOJBIIYI0 4YacTh
WHHOBAIIMOHHBIX MPOIIECCOB, HAYaluo KOTOPHIM ObuTo mojoxeHo B 80-x romax XX Beka.
HmenHo B 3T0 Bpemst IpobiieMa HHHOBALMI U, COOTBETCTBEHHO, €€ MOHATHIHOE o0ecrieueHue
CTJIM MPEAMETOM CIELUAIbHbIX HAy4yHBIX HccilefoBaHUi. TepMuHBI «UMHHOBALMM B
00pa30BaHUM» U «IEJAarorndeckrue HMHHOBALMWY, YHOTpeOsiieMble KaK CHHOHUMBI, ObUIN
HAy4yHO OOOCHOBaHBI W BBEJIEHBl B KaTeropuajbHBIA ammapar, Kak IMeJarorukd, TaKk |
o0pa3oBaHHUsl B LIEJIOM, OMNpEAENsis WHHOBAIMIO KAaK «HOBOBBEACHHE B TMEAArOTUYECKYIO
NESITEIbHOCTh, U3MEHEHHS B COACPKAHUH M TEXHOJIOTUU OOYUYEHHs] U BOCIIUTAHUS, UMEIOIINE
11EJIbI0 MTOBBIICHUE NX A PexTuBHOCTIY [6].

N xors «B coBpeMEHHOM 00pa30BaHMU (M JJIi HAyYHOM, W JUIsl MeJarorudyeckoi
OOLIECTBEHHOCTH) HE CYIIECTBYET CKOJb-HUOYAb OIpPEIeIeHHON W  OOLIEenpUHATON
KoHnuenuum MHHOBAaIMOHHON JEATEIIBHOCTHY», OJHUM W3 BEAYIIMX HAIPABICHHUN B JAHHOU
0o0JacTy MPEACTaBIAETCS OCYIIECTBICHUE MCCIEIOBAaHUM, HANpaBICHHBIX HE CTOJBKO Ha
pa3paboOTKy TEOPETUUYECKON COCTABIISAIOIIEH WHHOBALIMOHHOW JESTENIbHOCTH, CKOJIBKO Ha
MIPaKTUYECKOE OCBOEHHME U aHAJM3 MCIOJb30BaHUS HOBBIX TEXHOJIOTHMH, IOCKOJIBKY
«TEeIarorvuecKue WHHOBAIMU SIBHBIM 00pa3oM OOHApY>KUBAIOT Ce0s JHIIbL B CaMoOil
0o0pa3oBaTeNbHON MpaKTUKE, B TeX MOCIEACTBHIX, KOTOpPbIE OHHU MOPOXKIAIOT IpPHU CBOEH
peanuzauumn» [7].
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