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1. BnockoHasieHHs1 6€3KOHTAKTHUX [IPSIMUX IIPUBOIiB MAIIMH CTBOPEHHSM PEryJIbOBaHMX KOHIYHUX a€pOCTAaTUIHUX

or1op

2. Performance improvements of non-contact direct drives through making adjustable conical air bearings

Pedepar:

1. Incepranifina po60Ta IPUCBIYeHA BOOCKOHAJIEHHIO O€3KOHTAKTHUX MPSMUX IIPUBOIiB MAIIMH Pi3HOTO
TIpU3HAYEHHS CTBOPEHHSAM PEryJbOBaHUX KOHIYHUX aePOCTaTUYHUX OTOP. IX 3aCTOCYBaHHS [103BOJIsSIE 3MEHIIUTH
Bary, rabapyTy Ta BUTPATU MOBITPS], @ TAKOXK 3aBJSIKU PETYJII0BAaHHIO XapaKTEPUCTUK OIIOPHUX CUCTEM 3a0€3MeYnTH
CTiMKiCTh OOEpPTaHHS POTOPIB y MINPOKOMY Aiana3oHi MIBUAKOCTEN Ta HABAaHTaKeHb. [I715 JOCTiIKEHHS
BJIACTMBOCTE! MTPUBOZIB Ta €(DEKTUBHOCTI 3aIIPOTIOHOBAHMX LJISIXIB TEXHIYHOTO BILOCKOHAJIEHHS PO3PO0OJIeHi
MaTeMaTH4Hi MOZeJsli O4HO- Ta 6araTOONOPHUX CUCTEM NIPUBOIB. TeopeTUYHO BU3HA4YeHI QYHKIiOHA/IbHI 3B’I3KU
MiXX KOHCTPYKTUBHMMU, CUJIOBUMH, FEOMETPUYHUMU I1apaMeTpaMy KOHIYHUX aepPOCTaTUYHUX OIIOPHUX CUCTEM IIPU
PEryJII0BaHHI 3a30pY 3i 3MAILEHHSIM, L0 AO3BOJISIE 3MIHIOBATH HECYYY 30ATHICTb Ta AVHAMIYHI BJIACTUBOCTI

0€3KOHTaKTHUX [IPUBOLIB JIJ151 aHAIITUYHOTO BU3HAYEHHSI CTaTUYHUX XapaKTePUCTUK IIPUBO/IiB 3a[IPOIIOHOBAHO



[apaMmeTpUYHOro MpUBELEHHS X KOHIYHUX OIOP [0 €KBiBaJIEHTHUX 3a KOPCTKICTIO i HECYYOIO 3[aTHICTIO
paiiaJIbLHUX OTIOpP Ta YIIOPHUX MifIN'ITHUKIB. BU3HaY€HO aHANMITUYHUI KPUTEPiX CTIMKOCTI pyXy poTOopa
OJIHOOTIOPHOTO NPMUBOJA ITPY BUHUKHEHHI KOJIMBAHb Ta YMOBU POOOTO3JaTHOCTI PETYIbOBAaHMX KOHIYHUX OTIOPHUX

CHUCTEM, 3a AKX 336€3H€‘{y€TbCH CTaTUYHA CTiMKiCThb HpI/IBO,E[iB npu pO60‘{I/IX HAaBAHTA’)KEHHAIX.

2. Thesis is devoted to making adjustable conical air bearings. Its application in different machines allows increase
load capacity and reliability, speed extension, reduce mass, overall dimensions and air consumption, secure stable
rotary motion in speed wide range due to adjustment of static and dynamic characteristics of direct drives.
Mathematical models of single-support and multi-support systems have been designed for study of its
characteristics and efficiency of suggested improvements. Function relations between structural, functional,
geometric parameters of conical aerostatic systems have been theoretically determined for adjustable air gap that
allows change load capacity and dynamic characteristics of non-contact direct drives. Method of parametric
conversion of conical bearings to radial and thrust bearings has been suggested. It gives analytical solution of non-
contact drive static characteristics. Analytical stability criterion of rotor of single-support system has been
determined. Working capacity conditions have been analytically obtained from mass and inertial properties,
parameters and characteristics of air-bearing direct drive. Adjustable conical air-bearing pneumatic spindle has
been manufactured. Experimental set-up and experimental technique have been designed for validation
theoretical results. Design procedure of air-bearing non-contact drives has been engineered. Algorithm of
numerical experiment of static characteristics and dynamic properties has been engineered for design decision

verification.
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