HaujioHanbHUI yHiBepcUTET biopecypciB i
NPUPOLOKOPUCTYBaHHA Y KpalHu

daKyNbTeT KOHCTPYOBaHHSA Ta An3aiHy
HayKoBO-A0CMiAHWUA IHCTUTYT TEXHIKU | TEXHOJIOTIN

BigaineHHa B JTio6niHI MNMonbCbKOT akagemii HayK

IHXXeHepHO-TEXHIYHUI (haKybTeT
CnoBaubKOro yHiBEPCUTETY HayK MPO XXUTTH

ECTOHCbKNI YHIBEPCUTET HAYK NP0 XUTTS

ATpPOIHXEHEPHUIA (haKyNbTeT
MpupoaHNYOro yHIiBepCUTETY B J1106/iHI

IH>XeHepHO-TeXHIYHNIA PaKyNbTeT
[Mpa3bKOro yHIiBEPCUTETY HayK MPO XUTTH

3bIPH/K TE3 AOIMNOBIAEW
XI1X MDKHAPOAHOT KOH®EPEHL|IT HAYKOBO-MEAAIOM YHMX
MPALIIBHUKIB, HAYKOBWX CIMIBPOBITHNKIB TA ACMIPAHTIB
«MPOBMEMW TA MEPCMAEKTUBW PO3BUTKY TEXHIYHUNX TA
BIOEHEPTETUYHUX CUCTEM MPUPOAOKOPUCTYBAHHS:
KOHCTPYIOBAHHA TA AN3AH»

(20-22 6epe3Ha 2019 poky)

KuiB-2019



YAK 631.17+62-52-631.3
bbK40.7

30ipuuk Te3 gonoBiaeid XIX MibkHapoaHoi KOH(pepeHIii
HayKOBO-TMEJArOrYHUX  MPalIBHUKIB, HAYKOBUX CIIBpOOITHHUKIB Ta
acniipanTiB  «[IpoOsieMrM Ta MEPCNEKTHBU PO3BUTKY TEXHIYHUX Ta
O10CHEPrETUYHUX CHUCTEM TPUPOJOKOPUCTYBAHHA: KOHCTPYIOBAHHSI Ta
am3aiiny. — K., 2019. — 126 c.

30ipHUK PEKOMEHJOBAHO JO JPYKY pIIMICHHSIM BYEHOI pajau
(aKyJbTETYy KOHCTPYIOBAHHS Ta Jau3aiiHy HaulloHanbHOTO YHIBEPCHUTETY
OlopecypCiB 1 NpUPOJOKOPUCTYBaHHA YkKpaink Big 19.03.2019 p.,
pOTOKO Neg.

B 30ipHUKY HOpeAcTaBlICHI Te€3U JOIOBIACH HAyKOBO-IEAAroriyHUX
MpaliBHUKIB, HAyKOBHMX CHIBPOOITHUKIB Ta acMmipaHTiB (aKyJbTETy
KOHCTpYtoBaHHs Ta Au3aiiHy HYbBill Ykpainu, npoBiiHUX 3aKaaiB BUIIOT
OCBITH, B SIKMX PO3MJISAAI0THCS 3aBEPIIEHI €Taryd po3po0OK 3 MalluH i
00JlalHaHHA  ClJIbCHKOTOCIOAAPCHKOIO0 BUPOOHUITBA, MPOMHUCIOBOTO i
UMBIIBHOrO  OYJIBHULITBA, MEXaHi3alli CLIbCBKOrO  TIOCHOIapCTBa,
OyJIIBHULTBA CUTBCHKUX TEPUTOPIi, KOHCTPYIOBAHHS 1 HAIMHOCTI MaIIuH
JUISl  CIIBCBKOTO 1 JIICOBOTO TOCHOJAAPCTB, YJAOCKOHAJIEHHS Ta HOBHX
PO3p0OOK O10TEXHOJIONYHUX MPOLIECIB 1 TEXHIYHUX 3aCO0iB.

Penakuiiitna koneris: Pyxuno 3.B. — rosoBa, K.T.H., JOIL;
Jlogeiikin B.C., a.T.H., npod.; AdravausHu €1, a.T.H., 1pod.;
[Twmnaka C.®., aT.H., npod.; bakymHn €.A., KTH, 0IL;
bepezouii M.I'., k.T.H., jou.; bynrakos B.M., 1.1.H., npod.; YaycoB M.I".,
A.T.H., npod.; Jlomarbko K.I'., a.T.H., gou.; SpmonaeHko M.I'., K.T.H.,
npod.; Hecigomin BM., at1H., npod.; Mapyc O.A., KT.H., J0L.;
Hopuupkuii A.B., k.T.H., nou.; Pomacesuu }O.0O. — cekpeTap, 1.T.H., JIOLL.

© HYBIII Ykpainu, 2019



3MICT

JIMHAMIUHUM AHAJII3 PYXY MEXAHI3MIB 3MIHU BUJILOTY TA
[TOBOPOTY BAIIITOBOI'O KPAHA 3 BAJIOYHOIO CTPUIOIO. ..
3ACTOCYBAHHSI BOJIHIO JJId BUWIAJIEHHSI OKAJIMHU 3
TTOBEPXI CTAJTEBUX BUPOBIB. .. .......ciii il
TEPMIYHA OBPOBKA CTAJIEM JUISI BUJIAJIEHHS BOJHIO... ... ...
KJITACHU®DIKALIS METO/IB ITOCHMJIEHHS 3AJII3OBETOHHUX
KOHCTPYKLIIM BYJIBEJD TA CTIOPY ... ..o
[TOITEPEJJTHHO HAITPY)XKEHI KOHCTPYKIII — TIEPCITIEKTHBA
PO3BUTKY BYIBEJIbHOI TAJTY3L... .o
[TOPIBHSIHHS PISHUX 3AJIEXKHOCTEM 3YEIUIEHHS APMATYPU
KJIACY A500C 3 BETOHOM Y PAMKAX AHAJITUYHOI MOJEJII
3A HASBHICTIO JUCKPETHUX TPIIIMH. ...l
OCOBJIMBOCTI EKCITEPUMEHTAJIbHUX JIOCJIJPKEHD
3UEIUJIEHHSI APMATYPU KJACY AS00C 3 BETOHOM IIPU
JIEOOPMALIIMHOMY PEXXUMI HABAHTAXKEHHS.....................
OCOBJIMBOCTI TEXHIYHOI'O OBCTEXEHHS TA
[TACITOPTM3ALL TIPUMHATUX B EKCIUIYATAIIO OB’€KTIB
BYIIBHULITBA .. ... e e e e L
JTESIKI ACTIEKTH EKCIUIY ATALIIMHOI HAJIIMHOCTI
TPYBOITPOBOIIB. .. ... oo e e e
TEXHOJIOI'IA 3BEJEHHS KYIIOJNY JOJATHHOI KPUBHM3HU I3
3BIPHUX EJIEMEHTIB. .. ...t e e
[TIEPEBIPOYHUM  PO3PAXYHOK TPAHYACTOI'O  PUI'EJS
TTOKPUTTS 3 YMOB 3BUIBIIEHHSI HABAHTAXEHb...................
[TIEPEBIPOYHI = PO3PAXYHKU IIEPEKPUTTS I3  3BIPHHUX
PEBPECTUX IUIMII HA CTATUYHI TA  JHMHAMIYHI
TTJIJIOTY CTIOPTUBHUX BYIBEMD. .. ..o,

122

11

14

16

17

20

22

24

27
31



O3/IOBJIEHHS ®ACAJIIB CYYACHUMU MATEPIAJIEMMU. .. ..........
BU3HAUYEHHS [TAPAMETPIB HAIIPYXXEHO — JJE©OPMOBAHOI'O
CTAHY 3AJII3OBETOHHUX CKJIIAJIEHUX KOHCTPYKLIH. .. ... .....
JIOCJIJDKEHHS KOE®IIEHTY 3AIIACY TIAJII TIPU YMOBI
3BUILIITEHHSA CEUCMIUHOCTT. .. ... el
ST. SOPHIA CATHEDRAL XXI CENTURY ..o,
PROPERTIES OF CONCRETE WITH DETERMINING BOARDS..........
RELIABLE WATERPROOFING - GUARANTEED DURABILITY OF
BUILDINGS AND STRUCTURES...... oottt
DEVELOPMENT OF TRANSPORTATION OF BUILDING
MATERIALS ON A RIVER ..ot e
AHAJII3 CITIBCTABJIEHHSI BAPIAHTIB [TOKPUTTS
METAJIEBOI'O TA 3AJII30BETOHHOI'O KVIIOJIA JIAMETPOM
MOHITOPHUHI" CTAHY MICBKUX HIJISIXOITPOBOJIB. .. ...............
OCOBJIMBOCTI OLIIHKH TEXHIYHOI'O CTAHY
EKCTUTYATOBAHUX OBEKTIB BYAIBHULITBA ...,
THE MODEL OF MULTILEVEL CRACK DEVELOPMENT IN
REINFORCED CONCRETE STRUCTURES...........cciviiiiiiiiiie .
JIOCJIJKEHHSI 3AKOHOMIPHOCTEU PVYXY MATEPIAJIBHOI
YACTHHKH 110 PAJIIAJIBHIN TIJIONIMHI B TOPU30OHTAJILBHOMY
OBEPTOBOMY IIMJIIH/JPI 3 VYPAXVYBAHHSIM TA BE3
YPAXYBAHHS OITOPY TTOBITPS ... ..o
SWINGING MODE OF THE BOOM CRANE OPTIMIZATION............
JIOCJIJDKEHHS JUHAMIKW KOJMBAHbB IIPYXXHOI OIIOPU
MAHIITYJISITOPA HABAHTAXXEHOI'O TUTIOBUX PEXXKUMAMU. ..
OCOBJIMBOCTI KPUCTAJIIBALIIT JIETOBAHUX YABYHIB... .........
PO3B’SI30K TA AHAJII3 3AJJAUI OIITUMAJIBHOI'O KEPYBAHHS
CUCTEMOIO  «BI3OK-BAHTAX» IIPM  HECHMETPUUYHUX
OBMEXEHHSX HA KEPYBAHHS. .. ...

123

36

39

40

42

43

45

46

49

51

54

58
60

62
65

66



AHANI3 POBOTU KY/IbKOBUX MEXAHI3MIB
BAHTAXOMIANOMHUX TIPUCTPOIB. ...
AHANI3 KOHCTPYKUIN BAHTAXOMNIAAOMHMX MEXAHI3MIB 13
KY/IbKOBO-TBUHTOBOIK MEPEAAUELD.........coeeeeeeeeseseeeeeees

NOCNIXKEHHA MAPAMETPIB PEXUMY KOHAEHCATOPHOIO
3BAPHOBAHHA PALIOENEKTPOHHUX MPUCTPOIB.........coveveeee.
MAIN TENDENCIES IN PID-CONTROLLERS DEVELOPMENT
(ANALYSIS OF PATENTS)...ooetieiieseeieeeesesteeese et
DETERMINATION OF PARAMETERS OF THE HYDRAULIC
SYSTEM IN THE TRANSITION PERIOD OF MOTION......ccccccevevnenne.
NO3BINIBHA TA TEXHIYHA [OOKYMEHTALIA HA PEMOHT
BAHTAXOMIANOMHUX MALLUVH | MEXAHI3MIB........coocovvveeenn,
NVNOEPEHLIAMBbHI PIBHAHHSA PYXY TUIA 3MIHHOI MACW MO
MOBEPXHI CMIPA/IbHOIO CEMAPATOPA  KAPTOMASHOMO
210] 210 )T N TR
maxoan A0 BWKOHAHHA HAYKOBWX [OCNIOKEHbL B
CYUACHUX YMOBAX......oioieeeeseeeeeeeeeeeseeeeeseeseeseesee s s
TEOPETUYHE  AOCNIOKEHHA PYXY  MATEPIA/IbHOT
YUACTUHKW  MIHEPA/IBHOIO  AOBPMBA MO  JIOMATLI
BIALUEHTPOBOIO PO3KUAAIBHOIO OPTAHY ...
CYUYACHA TEXHOJ/OMSA BUIOTOBNEHHA BIMETANEBUX
BUTTUIBKIB......ceeeeeeeeeeeeeeee et
MOJE/TFOBAHHSA TMPOLECY OXONOMAKEHHSA BIMETANEBUX
BUTTUBKIB. ....cooveeeeeeeeeeeee ettt es s snannes
AJTTOPUTM OTPUMAHHSA BIMETAJIEB/X BUIUBKIB.....................
OPTAHI3ALIA  THXVHIPMHIOBOIO CYMPOBOAY TEXHIYHOI
JOKYMEHTALIT,  KOMIMJIEKTYHOUMX,  TEXHOMOI4YHOIro
OCHALLEHHA TA THCTPYMEHTIB.....ccooivieeeeeeeeeeeeeeeeeenee e
BUMPOBYBAHHA T1b3 UWMIHAPIB ABUTYHIB $M3-238 HA
KABTTALITVHT PYNHYBAHHS. ...t

68

70

72

73

75

77

80

83

87

89

92

94

97



JIABOPATOPHI EKCTTEPMMEHTAJILHI JIOCIDKEHHS
TIMHAMIKH MEXAHI3MY TIOBOPOTY BAIIITOBOT'O KPAHA.........
OTNTUMIBALIS PEXXMMIB PYXY KYJAUKOBUX MEXAHI3MIB... .
MEXATPOHHI ~ KOMIUIEKCU  JUII  JIATHOCTYBAHHS
TEOTEXHIUHUX OB'CKTIB. ..o oot e
METOJI! HAITIBCYXOT'O ®OPMYBAHHS LIETJIN. .. ..o
BE30IAJIYBHE ®OPMYBAHHS 3AII30BETOHMX BUPOBIB... ...
METAJIO-®I3UYHI  ACIIEKTH TIOKPAIIIEHHST TITACTUYHOT
JIE®OPMALII TUTAHOBOI'O CITJIABY BT 22 3A PAXYHOK
VJIAPHO-KOJMBAJILHOIO HABAHTAXEHHS. .. ..o
PO ®IBWYHI  ACIEKTHM  [IIBUIIEHHS  BTOMHOf
JIOBIOBIUHOCTI AJIIOMIHIEBUX CIUIABIB 3A PAXYHOK
TIOTEPETHLOT'O YIAPHO-KOJIMBAJILHOTO HABAHTAKEHHSL. .
PO3POBJIEHHSI TA JIOCBIJI 3ACTOCYBAHHS TIJICUJTIOBAUYA
CUTHAJIY TEH30PE3UCTUBHOIO JIATUMKA THUCKY TA3IB B
LIVUTTHJIPT JIB3. .. oo oo oo e e e,
XAPAKTEPHI JIE®EKTU BJIOKIB LIMJITH/IPIB ABTOTPAKTOPHUX
JIBUT'YHIB TA TTPUUMHUY X BUHUKHEHHS. .. ...
OCOBJIMBOCTI BUKOPHUCTAHHS BUMIPIOBAJILHOTO
[HCTPYMEHTY TA [TPUCTOCYBAHB ITPU PEMOHTI JIBUT' VHIB...

125

105
107

111

112
113

114

115

116

118

120



y*"K 621.87

DETERMINATION OF PARAMETERS OF THE HYDRAULIC
SYSTEM IN THE TRANSITION PERIOD OF MOTION

Loveykin, V.S., Romasevych Yu.O., Spodoba O.O.
National University ofLife and Environmental Sciences of Ukraine

In the process of operation of a crane-manipulator with a hydraulic drive the
necessity of controlling of parameters of motion of the elements of power cylinders
appears. In order to execute such a controlled movement the elements of the jib
system should be moved by determined law. In particular the speed of movement
of the hydraulic cylinder and due to that the jib system crane-manipulator are
controlled.

In hydraulic systems, for control of crane-manipulators the most common is
throttle control. It is due to its simplicity. In this case, unregulated pumps are used.
Control of speed of the hydraulic cylinder shaft varies depending on the area of the
passage channel and the geometric parameters of the hydraulic distributor.

In order to determine the parameters of the hydraulic system of the crane-
manipulator in the transition period of motion, with a throttle control the kinematic
scheme of the lifting mechanism ofthe jib system (Fig. 1) has been used.

Fig. 1 Kinematic scheme ofthe lifting mechanism ofthe jib system

In fig. 1 the following notations are used: mc. weight jib system, kg, m -

weight of cargo, kg, y,(p,s- Angles are formed by geometric parameters of the jib
system, rad. J - moment of inertia of the jib system kg/m2
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Motion of the elements of the system (Fig. 1) is described by the system of
nonlinear differential equations:
N , _.du % dy2'
Jarmrx %EH V'"d_cfj;l}\t m da da =F da mEF/:Hﬁ dFyezll

"o

dp dp cdp
where J - moment inertia of the jib system, kg/m2 F - the effort that the hydraulic
cylinder develops; x1,x2,ylLy2- the coordinates of the centres of mass of the jib
system and cargo.

The length of the hydraulic cylinder for the jib lifting, depending on the
angular position ofthe jib system, is calculated with the formula:

U =yja2+b2-2abCos(y +9. (2)
The static mechanical characteristic of the hydraulic system of the crane-
manipulator may be presented in the following form:

Q2P
2fliy
where Pn~the pressure of the pump, kg/m2, o - pump capacity, m7s; p- specific
gravity ofthe liquid kg/m"; / - passing area of the hydraulic distributor, nr; // - the
flow rate of the liquid through the hydraulic distributor; g - gravitational constant,
m/s2, A- area of the hydraulic cylinder piston, m2

Substituting values and solving the system of differential equations, we have
obtained graphic dependencies, which are given on Fig. 2. They show that the
piston of the hydraulic cylinder reaches the steady movement for 1.8 s (Fig. 2.b).
The angular velocity of the jib system increases throughout all the displacement
time (Fig. 2.e). This effect is caused by inertial forces that arise as a result ofthe no
uniform rotation of the jib system with uniform movement of cylinder piston. It
depends of kinematic parameters of the jib system.

(1)

m

p= Pn-- A. (3)
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Fig. 2 Graphic dependencies (g =. 0,192 , rad):

a) movement ofthe hydraulic cylinder; b) velocity ofthe hydraulic cylinder;
d) angular movement of the jib system; e) angular velocity of the jib system;
) angular acceleration of the jib system; g) pressure in the hydraulic cylinder head
end; h) pump capacity
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