lNonyyeHo amnupudeckyro moldesib 8 e8ude ypasHEeHUs pezpeccul,
Komopasi yHKUUOHasIbHO ornuceieaem U3MeHeHuUe
rnpou3eodumernibHoCMU WHEK08020 KOHeeliepa 8 3asucumMocmu om
napamempos rpouecca.

KnioyeBble cnoBa: 6omea, 60meoyb60po4YHbIli MOOy/b,
CKopocmb O8UXXeHUs1 MOOYJisi, pOMOPHbLIU 6omeope3, WHeKo8bIU
KOHeelep, npou3zeodumesibHOCMb, Quamemp WHeKa

SUBSTANTIATION OF CONSTRUCTIVE-KINEMATIC
PARAMETRES OF SCREW CONVEYOR HICKSVILLE MODULE
I. M. Storozhuk

Abstract. The solving of the actual problem such as improve
technological performance of machines for harvesting root crops of
fodder beet by improving module for harvesting haulm and reasoning of
screw conveyors parameters are given. Mathematical model is designed
and based on the analysis of theoretical research of technological
process harvesting haulm by module for harvesting haulm. This model
characterizes interconnection between estimated performance screw
conveyor and seconds filing of chopped plant remains by rotary cutter for
root crop tops. Limits of change of angular velocity and diameter of the
screw conveyor with conditions of providing the estimated performance
of module for harvesting haulm are determined. An empirical model in
the form of regression equation which functionally describes change of
screw conveyor performance depending on process parameters is
obtained.

Key words: haulm, module for harvesting haulm, speed of
movement of the module, rotary topper, screw conveyor,
performance, angular velocity of screw conveyor, diameter of screw
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CONTACT RESISTANCE AND QUALITY GLUE-WELDING
CONNECTION WITH ELIMINATION OF CRACKS
IN CAST IRON PARTS

S. Karabinesh, Candidate of Technical Sciences
A. Povoliyshko, student
e-mail: karabinioshss@ukr.net

Abstract. There are the results of experimental studies of
conditions — determining by contact resistance of the necessary contacts
in the welding area of research glue-welding for secure connections
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steel-iron when used in eliminating cracks in the cast iron body parts
chassis tractors. Their use in the formation of compounds glue-welding
steel-iron to eliminate cracks in large parts is limited technologically and
economically irrational. This is due to the difficulty of creating local baths
in areas with cracks configuration defects, difficulty of forming a uniform
coating on the work piece surface chemical composition, which leads to
an uneven distribution of forces of the adhesive bond between the
contacting surfaces and reduced quality of the connection.

Most low resistance contact area was obtained at realization of the
method of combined — mechanical and chemical. lts use is limited by
technological problem was the difficulty of obtaining the local baths in
areas with cracks (complex configuration of the surface). The greatest
resistance in the contact zone is obtained by milling, develop uneven
structure. Less resistance to the contact zone was observed in the
treatment of surfaces with a wire brush or abrasive wheel. This is due to
a decrease in the microprotrusion and increase contact area.

Key words: body parts, steel, iron, electric-welding, spot
welded, contact area, adhesive layer quality, contact resistance

Introduction. Conditions of formation of such a compound is
determined on the basis of the results of research to establish the impact
on the quality of the connection of various factors: the state of the
surfaces of the parts, electric-welding regime parameters and the
composition of the steel lining of the adhesive composition. To do this,
conducted: mechanical tests under static and cyclic loading,
metallographic studies of the fusion zone and glue and more.

Formulation of problem. Common methods of surface
preparation of parts in forming glue-welding compounds are chemical,
mechanical, and their combination. Chemical methods, as noted in his
works: Shavyrin V. V., Belokur I. P., Orlov B. D., Ryazantsev V. A,
Gulyaev A. I. et al. [1, 2, 3, 5] suitable for the welding of aluminum,
titanium, magnesium alloys and stainless steels. They are
technologically complex processes, involving several steps: degreasing,
pickling, passivation, oxidation, clarification and electromechanical
processing. However, their use in the formation of compounds glue-
welding steel-iron to eliminate cracks in large parts is limited
technologically and economically irrational. This is due to the difficulty of
creating local baths in areas with cracks configuration defects, difficulty
of forming a uniform coating on the work piece surface chemical
composition, which leads to an uneven distribution of forces of the
adhesive bond between the contacting surfaces and reduced quality of
the connection. Presumably, there is a rational use of mechanical
means, or combinations thereof. Researchers conducted at tension of
the purpose-made standards that consisted of two elements : cast-iron
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plate (SCH-18) with the sizes of 100x 60x a 10 mm and steel protective
straps (Steel 20) with the sizes of 100x 60x 0,8 mm. In connection with
unavailability of reliable data about nature of the cyclic loading that test
cast-iron details during exploitation, tests are conducted at axial tension
— compression on symmetric and asymmetric to the cycles of loudening.
Analysis of the literature [4, 5], and preliminary studies have shown that
the objective criterion of the quality of the surface at the contact point
and seam welding has a contact resistance at the junction.

Objective: to explore the possibility of glue-welding steel-iron
compounds (welding on wet glue) using it in eliminating cracks in the
cast iron body parts chassis tractors.

Results of researches. Practical experience and conducted
experimental studies have shown that an objective indicator of the quality
of surface preparation for gluewelding connection resistance spot and
seam welding is a resistance value in the contact zone. To select the
method of surface preparation and its applicability in the formation glue-
welding connection steel, cast iron and measure the contact resistance
of the weld zone thermal ways: milling cast iron parts and processing
sanded steel plates, grinding abrasive wheel cast iron parts and steel
plates, grinding of cast iron parts, followed by chemical treatment the
standard method and steel plates and cast iron parts and steel plates
with a wire brush. The experiments showed that all methods allow a
satisfactory surface quality of the formation on the surfaces of stability
and low resistance. However, most low resistance contact area was
obtained at realization of the method of combined - mechanical and
chemical. Its use is limited by technological problem was the difficulty of
obtaining the local baths in areas with cracks (complex configuration of
the surface). The greatest resistance in the contact zone is obtained by
milling, develop uneven structure. Less resistance to the contact zone
was observed in the treatment of surfaces with a wire brush or abrasive
wheel. The surface roughness is Rz = 60...90. This is due to a decrease
in the micro protrusion and increase contact area. structure. The causes
of failures in the operation of cabinet cast iron parts are loss work ship of
status as a result of wear of rubbing surfaces workers, who make up
0.02 ... 10.0 mm. Moreover, 83% of them are wearing no more than 0.6
... 0.08 mm, and the destruction of these parts is the presence of fatigue
loading and accompanied by a decrease in strength by 42%. Revealed
that the deformation and damage parts of 21% is due to jamming of
mobile conjugations under considerable stress, and destruction and
damage parts accompanied corrosion and aging of materials to 10%.
The loss of operability of the compatible parts under the influence of the
above factors and the environment by 23%. However, its application is
limited at the closing of cracks due to reasons. The experimental data by
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this method correlated with the results of [4, 5]. Resistance highest value
in the contact area gives the milling of the surfaces. This is due to that
after milling on the surface of the parts is formed strongly developed,
rough surface with R, 120...166. The main source of internal tensions,
which are linked with metallurgical processes, is thermal shrinkage brake
cooling down at different speeds elements details. The nature and
magnitude of this inhibition is due to the fact that at 600-650 °C iron
passes from elastic to plastic state. At high temperature thick of complex
configuration details usually tangentially compressed and thin — arm
stretched. A characteristic feature cast iron body parts are also extremely
molecules under deformation forces with different nature, size and
direction of action. The combination of internal pressure from the effects
of stress and residual stress leads to violation of the integrity of the
material and the appearance of cracks, holes and calving.

The experimental results revealed that the contact resistance is
reduced by increasing the compression force electrodes. Drag reduction
was observed up to a certain value of the quantity of compression. Then,
the contact resistance stable and did not decrease further. With further
increase of electrodes compression force increased slightly. Increased
resistance in the contact zone with increasing force up to 2.8...3.0 kN
and then decreases. This phenomenon can be explained as follows: the
initial contact form macrostructures having a limited contact area with
increased pressure on the contact areas of these microstructures are
crushed and the contact area increases and the resistance weld zone —
is reduced. When you reach a certain plastic deformation under the
pressure of the electrodes, almost all projections are crumpled and micro
surface — aligned and form a complete contact area.

Thus, the contact resistance have the smallest value. A further
increase in contact pressure leads to plastic micro currents metal contact
zone and formed by partial destruction site. Formed disparate plots and
resistance increases. Further increase of pressure causes them to
smoothing and a compound that leads to the formation of a new more
complete contact area. Based on these results were determined
conditions for the formation of the contact surface, provided that high-
quality glue-welding compound used in eliminating pops into cast iron
housing parts. The optimum is to prepare the surfaces (including
production capacities of repair shops) with an abrasive wheel or wire
brush. These methods allow to obtain low and stable resistance area
landfills, the value of which is Rk = 80...120 mkOm.

Experimental studies have made it possible to establish the
relationship between the compressive force of the electrodes and the
diameter of the welding point and the heat affected zone. It is
established, by increasing the clamping force of electrodes, and the
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nugget diameter core, respectively, the heat affected zone decreases.
This phenomenon is caused by the fact that with increasing pressure on
the mating parts, a large contact area and reduced contact resistance.
With decreasing resistance in the contact area decreases the amount of
energy together with the decreasing diameter core weld.

Changing the duration of the compression of the electrodes is less
affected by the passage of welding processes. If you change the duration
from 0,48 to 0,84 with a core diameter of the weld has changed
(decreased) by 0,6 mm, and the heat-affected zone by 0,64 mm.

On the other hand, the duration of the contraction of the electrodes
has a decisive impact on squeezing the adhesive layer during the
formation of the necessary resistance in contact. Glue welding high
quality can be obtained only if the complete or nearly complete
squeezing it with the pad. It is found that the magnitude of the
compressive force of the electrodes to achieve optimum conditions for
forming the necessary connections and glue-welding contact zone varies
within 2.0...2.2 kN.

It was established experimentally that the increase in welding
current values of 6,0 to 11,0 kA leads to an increase in core diameter
and the weld heat affected zone. In this area the definition of these
values is in the range: 7,7...5,62 and 0,46...1,89 mm, respectively,
however, the use of a low current values lead to the formation of defects
in the core: small — lack of fusion, biggest — cracks and splashes.
Increasing the core and the weld thermal zone due to an increase of heat
in the welding zone during the formation of large areas of the
superheated molten metal and sizes.

It should be noted that the implementation of these parameters (of
equal value) for the welded joints and glue welding their character is
different with different values of the unknown parameters. For example,
the core diameter of the weld is 12% and the heat affected zone is 15%
longer in glue welding. this is due to the change in conditions of heat
removal from the heated metal. The adhesive layer of absorbing a
certain amount of heat decreases the temperature gradient in the weld
zone, creating conditions more uniform cooling of the metal mass. A
process of concentration of the melt around the axis of the nugget and its
diameter decreases. heated metal concentration in a small area
contributes to the heating of large areas, close to the cast kernel - heat-
affected zone.

Conclusions. For the implementation of the proposed methods of
surface preparation necessary to fulfill the following conditions: grit
abrasive circle- M14, the circumferential speed — 30 ... 40 m/s, cutting
depth — 0.3...0.6 mm, the diameter of the wires of the brush — 0.2...0.6
mm, length delay — 50...60 mm, etc. Final steps of surface preparation of
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the parts are: the removal of abrasive particles and fracture of metals
with compressed air and then — degreasing. Application glue-welding
connection to eliminate cracks determines these operations carefully.
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KOHTAKTHWI ONIP | AKICTb KIIEECBAPHUX 3’€QHAHHA
NMPU YCYHEHHS TPIWWWH B YABYHHUX OETANAX
C. KapabuHbouw, A. lMoesonitliwko

AHoTauis. y cmammi HageldeHo pesyrbmamu
ekcriepuMeHmarsibHUx 00C/iOXeHb yYyM0O8 — 8U3Ha4dYeHHs HeobxiOHo20 8
30HI 38aprogaHHsI KOHmMakmy | oriopy Ors SKICHo20 3'€OHaHHS cmarib-
yagyH [rpu BUKOPUCMAHHS U020 rpu YCYHEeHHi mpilyuH 8 4YagyHHUX
KoprycHUX demarnsix waci mpakmopis.

BukopucmaHHs Kreegux i 38apHUX 3’€0HaHb cmarib-4agyH Osis
YCYHEHHs1 mpiwuH 8 binibwocmi eurnadkie obmexxeHa MexXHOSI02iYHO i
eKOHOMIYHO. Lle noe’sa3aHO 4yepe3 MpPyYOHOWI YMBOPEHHS JI0KallbHUX
rnnowadok 8 Micusix 3Haxo0XXeHHsI mpIiWUHU CKnadHoI KoHgieypauii ma
gaXxkKicmio ¢popMyeaHHsI PIBHOMIPHO20 MOoKpummsi Ha OJOemari, Ky
giOHosMwmMb. B ceoo 4yepey, ue npu3eooumb OO0 BUHUKHEHHS
HepieHOMIpHO20  po3rodiny  cun  adzesiliHo2o  38'A3Ky  MIiX
KOHMaKmMy4uMU rno8epXHAMU | 3HUXEHHSI SKOCMi 3’ €OHaHHSI.

BcmaHoerneHo, wo Haukpauwii noKkasHUKU no KOHmMakmy 3 HU3bKUM
oriopom b6ynu ompumati npu peanizauii KOMbiHo8aHO20 MexaHI4HO20 |
xiMmiyHo20 Memodis. BukopucmaHHsi ~makux MemooOie  0b6pobKu
obmexxeHe mexHosio2idHUMU rpobriemamu — ye CcKrnadHicmb OompuMaHHs
JIOKanbHUX eaHH Ha OifisHKax i3 mpiwuHamu (ckraOHOI KOHiaypauyil
rnoegepxHi). Haubinbwul onip 6 30HIi KOHMakmy ompuMaHo pu
CMBOPEHHS WOPCMKOI, PO3BUHEHOI | HepieHYy CMPYKmMypy MNo8epXHI.
MeHwut onip 6 30HU KOHMakmy crocmepieanacs npu obpobui
rnosepxoHb OpomsiHoK wimkor abo abpasusHum Kpyzom. Lle noe'szaHo

3i 3MEeHWeHHAM oWl KOHmMakmy Mikposucmynie | 306irbUWeHHs.
BusuyeHo OuHaMiKy 3MIHU KOHMakmHO20 Oropy rnpu 3MiHi MUCKy Ha
ro8epxHi demarned, AKI 3’€0HyOMb 3a 00rnomMoe2or
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e/IeKmpPOKOHMaKmMHo20 38aprogaHHs. [lpouec ymeopeHHs KiieegapHO20
3’€0OHaHHSA Mae iHwWy npupody. lNepw 3a ece rnosuHeH bymu sudarneHul
i3 30HU KOHMaKmy KreeHuUl rnpowapoK i ymeOpeHHs1 30HU KOHMmakmy
rog’s3aHo i3 HasieHicmio OiasleKmpu4YHOi Macu 8 KOHmMakmHit 30Hi, Wo
3MIHIOE Or1ip KOHMaKkmy.

KnioyoBi cnoBa: kopnycHi Oemani, cmanb, 4aeyH,
e/IeKMPOKOHMaKmMHe 38aproeaHHsl, MOYKa 3eaproeasibHa, 30Ha
KOHmMakmy, krieuoeuu rnpowapok, sikicmb, Kriee3eapro8aHHs

KOHTAKTHOE COMNMPOTUBIIEHUE N KAYECTBO KITEECBAPHUX
COEONHEHUA NMPU YCYHEHHS TPELLUMH B YYIT'YHHbIX OETANAX
C. KapabuHreuw, A. lMosonutiwko

AHHOTauUus. B cmamebe npueedeHs| pe3yribmamal
3KcriepuMeHmarbHbIX  uccredoeaHuu  ycroeuu —  oripedesieHue
Heobxo0umMo20 8 30He ceapKu KOHmMakma u cornpomuerieHusi 0Ons
KayecmeeHH020 COeOUHEeHUSI cmarib-4y2yH Mpu Ucrosib308aHue e2o rnpu
ycmpaHeHuUU mpewuH 8 Yy2yHHbIX KOPIyCHbIX Oemarsisx waccu
mpakmopos.

Ucrnonb3oeaHue Kreesbix U ceapHbIX COEOUHeHUU cmarsb-4y2ayH
Ons ycmpaHeHuss mpewuH 8 bonbWwuHCcmee Ccriyd4aes ozpaHu4yeHa
MexXHO/102U4eCKU U 3KOHOMUYEeCKU. Omo c8s3aHO U3-3a mpydHocmu
obpas3osaHus rioKkaribHbIX MaowWadoK 8 Mecmax HaxoX0eHUs mpeu,uHsbl
CITOXHOU KOHGbuaypauuu U CrioxXHocmu ¢bopMupo8aHusi pagHoOMepPHO20
MOKpbIMusi Ha 0emarnu, Komopy soccmaHasnusarom. B ceor ouepeds,
amo npueodum K B603HUKHOBEHUIO HepasHOMEPHO20 pacripedesieHuUs
cusn af2e3UuOHHO20 C853U MEXOY KOHmMaKmupyrowumMu rnoeepxHocmsamu
U CHUXEHUS1 Ka4ecmea cOeOUHEHUS.

YcmaHoeneHo, 4mo Hausrydwue rokasamesnu o KOHmakmy c
HU3KUM  cornpomuerieHueM  Obifiu  rosiydeHbl  1pu  peanusayuu
KOMOUHUPOBAHHO20  MexaHU4YecKo20 U  XUMUYecKo2o  MemoQoos.
Ucnonb3oeaHue makux  mMemooo8 obpabomku  oepaHuU4yeHo
mexHosnoaudyeckumu rnpobsemMamu — 3MO  CHOXHOCMb  MO1y4YeHUs
JIOKalbHbIX 8aHH Ha y4dacmkax ¢ mpeuwuHamu (CroxHoU KoHguaypauuu
rnosepxHocmu). Haubonbwee conpomuerieHUe 8 30HE KOHMmakma
rnosiydeHo rnpu co30aHuu wepoxoeamou, paseumol U HEepPOB8HYIO
cmpykmypy nogsepxHocmu. MeHbwee conpomuenieHuUe 8 30He
KoHmakma Habodanacsk ripu obpabomke rnogepxHocmedl rpo8osioHHOU
wemkou unu abpal3usHbIM Kpy20oM. 3OmoO C8513aHO C YyMeHbUWeHUEM
nnow,adu KOHmMakma MUKpPO8bICmyrio8 U ysesiudeHue. W3ydyeHa
OUHaMuKa U3MEHEHUSsI KOHMAakKmHOo20 COnpomuesieHus npu U3MeHeHuu
OaerieHUss Ha rogepxHocmu Oemarsel, Komopble COeOUHSIom C
MOMOWbIO  37IEKMPOKOHMakmHou  ceapku. [lpouyecc obpa3osaHusi
KneegapHoao coeduHeHue umeem UHy0 npupody. [Ipexde ecezao
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oo/mkeH 6bimb yOarneH U3 30Hbl KOHMakKkma KreeHbil crod u
obpaszosaHue 30HbI KOHMakKma Ccesi3aHO C Hasnu4duem OiarnieKmpuyHoi
mMaccbl 8 KOHMAaKmHou 30He, 4Ymo U3MeHsiem CcornpomusrieHue
KOHmMakma.

KnioueBble cnoBa: kopnycHble demasiu, cmarsb, 4y2YyH,
3/1eKmMPOKOHMaKmMHasi ceapka, ceapo4YHasi moyka, 30Ha KOHmakma,
Krieeesolu criol, Kayecmeo, Kjieeceapka

YOK 631.331.922

LLNAXU NOKPALWWEHHA AO3YBAHHA HACIHHA
CJIbCbKOIoCNOAAPCBbKUX KYJIbTYP

O. M. Be4yepa, 3006ysay
e-mail: olegv@meta.ua

AHoTauia. B cmammi po3ansaHymo numaHHs 800KOHalleHHSs
rnpomo4yHo2o 0Oo3amopa, wo 3abesreyye piBHOMIpHe HerepepsHe
003yB8aHHSs1 HAacCiHHS CillbCbKO20Cro0apChbKuX Kyrbmyp He3asrexHo 8i0
gucomu 3arno8HeHHsI HUM byHKepa ax 00 NMO8HO20 CrIOPOXKHEHHS LI020.

Pesynbmamu docrniOxxeHb rnpouecy sucuraHHs curnkux Mamepiariie
i3 Micmkocmel cgi04amb, WO 2e0MEeMmMPUYHi XapakmepucmuKku
micmkocmedu i 003ysasibHUX Omeopie ma ix Crie8iOHOWEHHS, a maKoX
pieeHb  3ario8HEHHsT  MicmKkocmel  cymmeeo  ernuearome  Ha
pi6HOMIpHiCMb  003y8aHHS  CUMKUX  Mamepianie  MPOMOYHUMU
0o3amopamu ob’emHo20 muny. AHania 003yeasibHUX rpucmpois
cepiliHuX rnpompytogayie cei04umb, WO 8 IX KOHCMPYKUiax ui
3aKoOHOMIpHOCMi He 8paxosyrombcs. [Jo3zamopu, Wo MNoeOHyOMb
003yBaHHs1 HaCiHHS 3 PO3ro0iNieHHAM ma opMy8aHHSIM U020 MOMOKY
nompibHoi  wjinbHocmi  eHacni0ok 2anbMieHoOi  Oii  po3rnodiribHUX
rnpucmpoie  3Ha4YHoO  3MEHWYyrMmb  [MOMEeHUIUHY  MpodyKmueHiCmb
npompyrogada. Tomy nompibHo 6yrio cmeopumu rpomoYyHuUl 0o3amop,
wo 3abesrnedyye pieHOMIpHE  HerepepsHe  003y8aHHS  HACIHHS
CiNlbCbKO20Cro0apChbKUX Kyrbmyp He3anexHo ei0 eucomu 3aro8HeHHS
HUm O6yHKepa ax 00 [108HO20 CIIOPOXHEHHS Uio20. B pes3ynbmami
rnposedeHux OO0CiOXeHb 3arnporioHogaHa 600CKOHasleHa KOHCMPYKUis
0o3zamopa 3 b6yHKepoM ma eu3Ha4yeHi HeobXiOHi napamempu makoi
KOHCMPYKUii  Orisi  piBHOMIpHO20 HerepepsHoao 003y8aHHS HAaCiHHS
CiflbCbKO20Cro0apChKUX Kynbmyp, Wwo eaxruee 8 bazambOxX 2asy3six
CiflbCbKO20Crno0apcbKo2o mMauwuHobydysaHHs, 0e rnompibHe 003y8aHHS
3epHUCMuUX Mamepiasig, 0cobniueo 8 rpompyrogadyax HaciHHS PIOKUMU
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