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Joint assemblies of hydraulic manipulators are critical elements that
determine positioning accuracy, productivity, and service life of manipulator-
type machines. Traditional design approaches do not provide an optimal
balance between strength, weight, and wear resistance under intensive
operation conditions.

The implementation of Industry 4.0 technologies opens new opportuni-
ties for improving joint assemblies. The use of digital twins allows modeling
the behavior of assemblies in real-time, predicting wear, and optimizing
parameters before production begins. Integration of IoT sensors into joint
designs enables continuous monitoring of temperature, vibrations, loads,
and clearances, facilitating the transition from scheduled to predictive
maintenance.

Artificial intelligence and machine learning analyze arrays of operational
data to identify patterns of material degradation and optimize operating
modes. Additive manufacturing technologies create opportunities for produc-
ing topologically optimized joint assemblies with complex internal structures
that are impossible to achieve using traditional methods.

The proposed approach involves creating an intelligent resource man-
agement system for joint assemblies based on a digital platform. Experimen-
tal studies have shown a service life increase of 35-40% and maintenance
cost reduction of 25% compared to traditional designs.

The integration of Industry 4.0 technologies into the design of hydraulic
manipulator joint assemblies ensures a qualitative transition to intelligent
next-generation machines with predictable operational characteristics.
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JlepxaBHHIT YHIBEpCHTET
«KuiBchkui aBialliiHAi IHCTUTYT

HNIABUIIEHHSA KKUBYYOCTI
EJEKTPOTTJIPABJIIYHUX CUCTEM IIJISIXOM KOHBEPCII
AKB HA AJIIOMOKAJIIEBUM EJTEKTPOJIT

CucremMn KepyBaHHS TiPOABTOMATHKOI0 KPHUTHYHO 3aJIeKaTh Bij
HaJliiHOTO >KUBIICHHS (24 B, mocriviauii ctpym). CTaHIapTHI CBUHIICBO-
KUCJIOTHI JuKepena Oesnepe0irinoro xusneHHs ([BXX) mBumko nerpamyrots
4epe3 CyNb(aTalio B yMOBaX HEPETYJISIPHOTO MiA3apsay Ta TIHOOKOTo
PO3psLKaHHS.

OHIM 3 MOXKITMBHX PILIIEHb JTAHOT IPOOJIEMH € KOHBEPCIsl BIAIIPAIbo-
BaHMX a00 HOBHX CTapTepHUX aKyMyJsitopHHX Oatapeit (AKDB) mumsixom
3amin esekTponity (H,SO,) Ha BOTHMI pO3YHH aTFOMOKATIEBUX IaTyHiB
(AIK(SO,),).

Y Bunaziky BinnparpoBanrx AKB nporiec KoHBepcii 4acTKOBO pO3uHHSIE
cynb(aTy Ha IOBEPXHI aKTHMBHOI MacH IUIACTHH (32 YMOBH, 1110 BOHU HE
3pyHHOBaHI), THM CAMUM IIEBHOIO MipOIO BiTHOBIIIOIOUH IXHIO EPEKTUBHY
wionty. Y Bunaaky 3 HoBumu AKDB miiaBHa 3aMiHa eeKTpOIiTy 103BOJISIE
3MEHIINTH HOTro KUCIOTHICTh, 3al00IrTH YTBOPEHHIO HEPO3UMHHUX
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