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Of major importance for many industries 1s the increase of reliability, du-
rability and performance of units, components of machinery and equipment with
concurrent cost reduction.

To ensure these requirements 1s possible by replacing monometallic parts
by bilayer or double-sided parts with different properties of some members.

The examples of bilayer components could be mill rolls, bushings, rollers,
jaws crusher cheeks, armor plates, slide-ways for bulk materials; the examples
of double-sided components are jackhammer bits, plowshares, excavator bucket
teeth etc.

The work area or operating surface of such parts should possess high
hardness and wear resistance, while the core or the mounting fastener should be
resistant to impact, possess toughness and improved machinability, unlike the
hard operating layer.

It 15 known that high hardness and wear resistance of materials can be
provided by white cast iron with carbide inclusions of wron, chromium and other
alloying elements, while improved ductility and impact strength can be provided
by ferritic high-strength cast iron [1].

At present, the production of cast iron parts with differential properties in
separate areas (zones) 15 accomplished by various ways. Of greatest interest are
the methods for producing such parts via injection by successive pouring of
heterogeneous cast iron mto a shared mold [2,3].

However, the need for smelting, for example, of white iron, synchro-
nously with smelting and nodulanizing of high-strength cast won in two inde-
pendent furnaces increases the cost of technological process and complicates the
production of castings with differentiated properties of their parts or layers,
which 1s a significant inconvenience of the existing production methods of such
castings.

Foundry departments of the National Technical University of Ukraine «kPl»,
(Kyiv) and of the Donbass State Machine-Building Academy (Kramatorsk) perfecta
fundamentally new way of differentiating the structure and properties of cast iron in
different paris of castings, devoid of these inconveniences [4-6].

The method 1s based on the technology of intra-mold treatment of the melt
in areaction chamber of gating system, in other words 1t 1s the so-called inmold-
process [7].

The idea of the new method lies in the smelting of the initial white cast
iron in a melting furnace and pouring it into the bottom of the lower part of the
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mold cavity where the hard working layer of casting crystallizes. The remaining
part of the mold cavity is filled with the same initial cast iron through a second
independent gating system with a reaction chamber where the white cast iron 1s
modified by nodularizingand graphitizing inoculants subsequently forming a
soft matrix layer of ductile iron casting {Fig. 1.a).

GCI GCI
WCI WCl {l,
“F
il P e
10 . . NI~ Al e

:.:_il-.:. --""-"'ﬂ‘-_[ CSI = ]-

L NI
iz ik
II-'I"'. [ rll'
L U
WCI GCl1
. d

Fig.1 Scheme of technological options for aobtaining bilaver (a. &) and double-
sided (c. d) castings of white cast iron (WCI) and high strength cast iron (HS1) on
the basis of the initial white cast iron (WCI) or grav cast iron{GCI), with partial

modification of metal in the mold by nodularizing (N1) or carbide-stabilizing

(CS1) inoculants

Gating systems possessing two reaction chambers with nodularizingand
carbide-stabilizing inoculants allow the mold to be filled with conventional gray

cast iron of eutectic composition (Fig. 1, b).
For obtaining double-sided castings the mold i1s poured with the initial

white cast iron via two independent gating systems, thus separating the melt by
two streams. The first melt flow of the initial cast iron fills the mold cavity,
where hard solid working laver crystallizes, and the second melt flow 15 modi-
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fiedin the reaction chamber by nodularizing moculant and subsequently crystal-
lizes in the mold, forming the second part of the casting with nodular graphite
(Fig. 1, c). Fundamentally it is possible to fill in the mold with conventional
gray cast iron with subsequent modification of two separate streams — one by
nodulanzing, and the other one by carbide-stabilizing inoculants (Fig. 1, d).

Early laboratory testing of the new method showed negative results. In-
stead of the expected bilayer or double-sided iron castings all experimental cast-
ings crystallized to yield plain conventional gray cast iron with flaked graphite.
The reason for this was the hydrodynamic mixing of dissimilar flows when fill-
ing forms with liquid metal and subsequent convective and diffusive redistribu-
tion of imoculants between the layers in the liquid-solid alloy, which led to
blending and homogenization of the structure and properties of cast iron
throughout itsentire volume.

The issue of prevention the problem of hydrodynamic mixing and redis-
tribution of elements when obtaining double-sided castings (Fig. |, ¢, d) was
solved by installation of a partition wall of galvanized iron sheet into the mold
cavity. At a certain combination of the partition thickness and the cast melt tem-
perature, the dissolution (fusion) time of the partition coincided with the time of
cast iron in liquid and liquid-solid state, preventing mixing of the melt and pro-
viding obtaining castings with differentiated properties in different sections. In
some cases, the partition 15 not completely melted, but 1s securely welded to the
both parts of the casting (Fig.2).

Fig. 2 —Fracture (a) and microstructure of the left (&) and right (¢) parts of dou-
ble-sided casting

The same problem with obtaining bilayer (Fig. 1, a, b) castings was solved
by pausing time between the two phases of casting. At a certain pause, sufficient

for the formation of a layer of separating solid crust on the surface of the lower
plate, hydrodynamic mixing and diffusion redistribution of inoculant elements

is prevented. As a result, white iron casting crystallizes in the lower layer and
high-strength cast iron in the upper layer respectively {Fig.3).
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Fig. 3 — Fracture (&) and microstructure of the upper (a) and lower (¢) parts of bi-
layer casting

Conclusion. Thus, this work confirms the possibility of implementation
of the proposed method of cast iron structure and properties differentiation in lo-
cal parts or layers of parts by using in-mold inoculation technology of the initial
smelt melted in single melting furnace.

The results of numerous laboratory studies indicate the prospects of ap-
plying the proposed method at industrial enterprises for manufacturing parts,
operating under unstressed-abrasive or impact-abrasive wear instead of steel
castings, e.g. steels C1200G13 (X120Mn12), or other high-alloy steels, as well as
special alloyed cast irons.

The proposed method allows to considerably simplify the process of pro-
ducing castings with differentiated properties, to reduce the consumption of
scarce and expensive alloying elements, as well as to reduce the cost of casting;
also it does not require installation of additional equipment in a foundry shop.

References

. Bamenko K.H. Maranepwii ayryn / K.H. Bamenko, JI. Codgponns/’ M.-K.: Mamrns,
1960, — 488 ¢.

2. lMyaan ILI1. OcHoBHEE HANPABIEHHA WCCHEIO0BAHHA B ODNACTH MONVYEHHA OTIH-
BOK ¢ AHQpepeHIHPOBAHHEMH QHIHKO-MeXaHHYeCKHMH croiicTeami / T1IT. [Tyaan
i Muorocnofinoe nutee. — Kuee, 1970 - C. 3-8

3. [Toauak J1LA. OcCHOBHRE HANPARIEHHA NPOHIBOACTEA MHTHX ODHMeTanIoB /
A, Moawak, T'J1. Koctenko, A A, CHexko /Y CH. "JIdTee DHMETANNHYSCKHY H3-
pennii™. — HI111T AH ¥YCCP, Knen, 1976, C_ 3-15.

4 Mavent Ne276R1 U 2007 07328, B22D27/00. Cnocid BHTOTOBIEHHA BHIHBKIB 3
nnfrpepenuifopaHami BIACTHBOCTAMA / Decenko M.oA ., Kocaukor B.O. Mecenko
A M. - 3aann. 02.07.2007; onybn. 12.11.2007, Bron Nel&, 2007.

5. Marent Ne 32662 U7 2008 00343, B22 D27/00. Cnocid BHMOTORIEHHA BHIHBKIR 3
nHdepeHIBOBAHHMHA CTPYKTYPOK | BRACTHBOCTAMH // ecenko A M., Decenko
M. A, Kocaukor B, O. 3asen. 10.01.2008, onydn. 26.05 2008, bwon. Mo 10, 2008 p.

6. Marent Ne 41383 U 2008 11908, B22 D27/00. Cnocid BHrOTOBNIEHHA BRIHBEIE 1
andepeHIHOBAHHMHE CTPYETYPOK: | BRACTHRBOCTAMKA [/ Mecenko A M., Decenko

178



X MexgyHapogHan koHdepeHura «CTPaTENMA KAYECTEA B NPOMbILNEHHOCTH M 0DpazoBEaHHKy
6-13 ssaHn 2074 r. (Bapsa Bonrapua)
M. A., Kocaukos B. O., Creneanenko K. B. 3aasn. 0710 2008, onyon. 25.05.2009.
Bron. Neo 10, 2009 p.

7. McCaulay J L. Production of nodulagraphite iron casting by the inmold-process/
JL. McCaulay // Foundry trade journal, 1971, a4, p. 327-332, 335,

INFLUENCE OF THE NATURE VEGETABLE OILS ON THEIR
CHEMILUMINESCENCE IN OXIDATION PROCESS

Docent, PhD Tatiana Filipenko,
senior research fellow, PhD Nataliia Hryvbova
National University of Life and Environmental Sciences of Ukraine, Kyiv

INTRODUCTION

Chemiluminescence method is widely used in experimental chemistry, in
particular, to study the oxidation of organic matter {Shlyapintoch et al. 1996). It
is known (Belyakov et al. 1983; Lisitsyn et al. 2005) that the oxidation of vege-
table oils (RH) 1s a radical - chain process {Lisitsyn et al. 2005), which can be
represented by a simplified set of reactions:

EH+ 02— R« + HOZ (1)
Re + 02— ROz (2)
RO+ RH —- ROOH + Re (3)
RO+ RO2*— products + (0 (4)

The latter of these reactions 15 the mamn and most often the only source of
chemiluminescence (CL) in these processes. Recombination of peroxy radicals
(RO:") is a two-stage and quite exothermic reaction that leads to the formation
of an unstable product {tetroxide):

ROO + ROO —= [ROOOOR] —=R=0" )
R=0" —=R=0 + jy (6)

Schedule of tetroxides accompanied by the formation of carbonyl com-
pounds in the system electronically excited state (R = 0*). Go past from the ex-
cited to the ground state accompanied by chemiluminescence (Ahv). Given the
above, the kinetic curve of CL mitiated during oxidation of organic matter
should look like curve 1 (Fig. 1).

The presence of vegetable oils natural antioxidants (tocopherols) which
are phenolic compounds (PhOH) and actively destroy peroxy radicals in the re-
action:

PhOH + ROz — PhO* + PhOOH (7)
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