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TASKS AND ANALISIS OF

EXPERIMENTAL RESEARCH RESULTS
OF NON-CONTANCT DRIVE

Research tasks and goals of experiments of non-contact air-bearing conical drive are determined.
Analysis of static experimental behavior of this drive is made. Functional relations between inputs
controlled parameters and outputs parameters are analyzed
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1. Introduction

Air-bearing non-contact drives are being widely used
in machine building. Non-contact drive puts into the
rotation movable operating elements, such as a diamond
cutter or pumps impellers, compressors, etc., which
are held supporting by gas film bearings. Non-contact
rotation is made by dividing movable and fixed parts of
a drive which are gas-lubricated, and gas-turbine transfer
rotating moment to the rotor. The lack of mechanical
(between solid bodies) contact between stud and bearing
or between thrust journal and thrust bearing allows
considerably reduce friction losses, increase rpm range,
mean life, bearings parameter stability and vibration
resistance also reduce machine cost price and operating
costs. Aerostatic bearings of non-contact drive behave as
mechanical elements that provide stiffness, damping and
inertia force coefficients, that in conjunction with the
structural parameters of a shaft, determine the stability
and dynamic behavior of entire drive.

2. Statement of problem

Non-contact drive that is being considered has
several features taking it research and calculation
beyond existing techniques. A problem of research
is that aerostatic bearings have conical shape which
makes them different versus conventional design
non-contact drives. New design of considering non-
contact drive represents aerostatic angular-contact
bearing that makes research investigation more
complex. At the same time, this aerostatic system
has to provide good dynamic stability, wide range
of technical features and good load capacity. In
addition, for increasing load capacity and supersonic
flow avoidance gas bearings require labyrinth seals

3. Main hody
3.1. Literature review

Mechanical design advantages of bearings without
direct contact of components due to gas, liquid or

electromagnetic barriers are considered in work [1].
The use of such bearings in rotating non-contact
drives has shown improvements in machine efficiency
and technological performance. Design approaches
for direct non-contact drives utilizing hybrid single
structural elements are demonstrated.

In work [2] the design variants of rotary motion
non-contact drive single-support system are analyzed.
A design model and determination of bearing capacity,
inflexibility and air consumption of single-support
system with aerostatic conical angular contact
bearing are suggested. Calculation of parameters
and comparative analysis of single-support system
aerostatic bearing in traditional design is being done
and also with up-to-date ring shape cage and labyrinth
packing in outcome gas lubricant.

In work [3] engineered mathematical model of
load capacity of one-support non-contact drive system
are considered. System has aerostatic conical bearings
with external pressure boost. Static behavior of non-
contact drive is determined.

3.2. Research resulis

Fig. 1 shows 3D model of non-contact air-bearing
conical drive with key items.

Fig. 1. 3D model of non-contact drive.
1 — rotor; 2 — footstep thrust journal bearing; 3 —
housing; 4 — orifices of feeding holes; 5 — left thrust
journal bearing; 6 — right thrust journal bearing.
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Research tasks and goals of experiments:

- checking of mathematical model adequacy
(theoretical results and finite element method (FEM)
results) of non-contact drive aerostatic gas bearings;

- research of static and dynamic behaviors of non-
contact air-bearing conical drive in regime without
rotation;

- research of static and dynamic behaviors of
non-contact air-bearing conical drive in rotational
regime with regulation of inputs data [4];

- development of experimental set-up of non-
contact air-bearing conical drive;

- experimental validation of development
technology.

Experimental researches that were carrying out on
non-contact drive allow making following conclusions:

1. Convergence of experimental and theoretical
results of statistic behavior is good. Radial load
capacity (Py) imprecision is around 5% — 7%. Axial
load capacity (P,) imprecision is 10% at the most.
Convergence could be explained by approximate
mathematical methods. On the other hand, experiment
was complex multifactorial experiment that had
precision of measurements. Hence, engineered
mathematical model [5] could be implying for
engineering calculations of non-contact drive static
behavior.

2. Experimentally confirmed that load capacity
of non-contact drive enhances with rise of rotor
rotating frequency (n). Maximal gradient of load
capacity accords to 6000 rpm. Further rise of rotation
results in constant load capacity, that depends on non-
contact drive settings.

3. The comparative analysis of experimental
and FEM results have identical relation between
rotating moment and rotating frequency. Imprecision
is around 7%. Rotating moment of rotor has permanent
decreasing tendency with rise of rotating frequency,
thus we need enhance pressure support for providing
rigid mechanical characteristic [6].

4. Experimental researches shows that
non-contact drive static parameters and dynamic
characteristics (Py=65 N, P,=220 N, n= 30000 rpm)
could be widely used in different machines.
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3AOAYI TA AHANMI3 PE3YNLTATIB EKCNEPUMEHTANIBHUX
HOCNIAMEHD BESKOHTAKTHOro NPHBOAY

0. B. Bpewes

Busnaueni it Ta 3aBAaHHA EKCIEPUMEHTANIEHMX A0C/TiIHEEHE (e3-
KOHTAKTHOTO IPYBOAY HA KOHIYHMX aEPOCTATUYHYX 0Nopax. 3pobneHo
aHasi3 OTPUMMaHUX BKCIEPUMMEHTANBHUX CTAaTMYHUX XapaKTEPUCTUE
npuBoAy, GYHELiOHANEHYX 3B A3KIB Mi 0ro BXIAHUMM PEryIBOBaHUMU
Ta BUXiHMMM IapaMeTpaMu

Kmwouvosi cnosa: (e3koOHTAKTHMI NPUBiL, EKCIEDUMEHTAILHA
YCTaHOBKA, rasoBe MacTuiio
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SAOAYH ¥ AHANK3 PE3YNLTATOB 3KCNEPHMEHTANBHBIX
MCCNEROBAHMA BECKOHTAKTHOI0 NPHBOJA

A. B. Bpewes

OnpeneneHs! Lenyu u 3afa4y 3KCIEPMMEHTANBHEIX UCC/IEA0BaHUIA
GECKOHTAKTHOrO NPUBOAA HA KOHMYECKMX a3pPOCTATMHECKMX ONOpax.
CoenaH aHanus MNOMYYEHHBIX S3KCIEPMMEHTANBHEIX CTATUYECKUX
XapakTepUCTUE NpPUBOAAR, (YHKUMOHANBHEIX CBA3EH# MesAy ero
BXOAHEIMY DETYIMPYEMEIMY ¥ BHIXOAHBIMY T1apaMeTpaMyu

KmoveBsie cnoBa: GeCKOHTAKTHE IPUBOJ, 3KECIEPUMEHTAIEHAR
yCTaHOBEA, ra3oBad CMaska
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