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Experimental Research of the Noise Spectrums of a Gear Pump with Helical Toothing

The objective of the work is the experimental testing of the noise level by the lines of spectrum of the
experimental gear pump with helical toothing and the comparison with the noise level of a serial pump.

The article presents the results of tests of noise characteristics of the experimental gear pump with
helical toothing. The levels of noise, noise spectrums of the experimental gear pump with helical toothing and a
serial pump of the analogical size with straight toothing were investigated using different operating modes. The
comparative analysis of noise characteristics of the pumps under different load was carried out in order to
estimate the efficiency of using helical toothing in gear pumps from the point of view of noise reduction.

Experiments of the noise level of a gear pump with helical toothing showed that with the increase of
pressure of hydraulic fluid the level of noise slowly increases from 1,5 to 6 dB depending on speed mode. The
highest noise level of a pump with helical toothing (91,5 dB nBbA) is noticed under the pressure of 16,0 MPa and
rotation frequency n=2400 revolutions per minute.

The comparative analysis of the experimental pump and a serial pump enables to state that the noise
level of the experimental pump is lower in all operating modes compared to the serial pump.

During tests it was marked that the noise level of the stand which is a barrier is quite high and under
some operating modes it is close to the noise level of the experimental pump on the stand.
toothing, gear pump, noise
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Selection of a processing medium for the finishing
antifriction nonabrasive treatment

The article includes the systematized information on processing mediums used for FANT. The role of
processing medium components for producing antifriction coatings with the complex of tribotechnical properties
has been shown. On the basis of well-known compositions, conditions for coating formation as well as the
functional and technological requirements for FANT processing mediums, the procedure has been proposed for
developing and choosing the composition of processing medium for laying the coatings by applying FANT
method.
finishing antifriction nonabrasive treatment, processing medium, composition, coating

© Mykhailo Chernovol, Igor Shepelenko, Budar Mohamed R.F., 2015

18



ISSN 2409-9392 TexHika B ClIbCHBKOTOCIIOJAPCHKOMY BUPOOHHUIITBI, Tajy3eBe MalHOOYAyBaHHs, aBTomaru3aiis, 2015, Bumn. 28

M.HU. Yepnosou, npo¢., a-p TexH. Hayk, U.B. Illenesienko, rou., kana. Texd. Hayk, Bynap Moxamen P.®@.,
ac.

Kuposoepadckuii HayuonanvbHblil mexHu4ecKull yhusepcumem

Br100op cocTaBa TexHoJI0ru4eckoii cpeasl 1is1s PABO

B craTthe cucreMaTH3MpOBaHBl HMEIOIIMECS CBEACHUS O TEXHOJIOTMYECKUX CPeax, UCIOJIb3yEeMbIX MPH
®AFO. Ilokazana posb KOMIIOHEHTOB TEXHOJIOTHYECKUX CPEJl JJIsl OTyUeHUsT aHTU(PUKIIMOHHBIX TTOKPBITHH C
KOMIIJIGKCOM TPUOOTEXHHUYECKHX CBOWCTB. Ha OCHOBe aHaiM3a M3BECTHBIX COCTABOB, YCIOBHH (DOPMUPOBAHUS
TIOKPBITHH, a TakkKe (YHKIMOHATBHBIX U TEXHOJIOTHUECKUX TPEOOBAHUH, MPEIBIBISIEMBIX K TEXHOJIOTHIECKUM
cpenam it PABO, mpemiokeH MOPSAOK pa3pabOTKM M BBIOOpa cocTaBa TEXHOJIOTHUECKOM CpEembl s
HaHeceHus MOKpeITHI MeTogoM DABO.
(punumnas antndpuknnonnas 6e3adpasuBHasg 00pad0oTKa, TEXHOJIOTHYECKAs Cpe/la, COCTAB, IOKPLITHE

Problem description. One of the methods for laying the copper-bearing antifriction
coatings on friction surfaces of workpieces is the finishing antifriction nonabrasive treatment
(FANT) carried out by laying the friction coating of plastic metals. The condition required for
carrying out FANT successfully is the introduction of special technological liquid into the
contact area -processing medium that moistens the surface being machined, loosens the oxide
layer, plasticizes the surface and creates the conditions for fastening the metals together. The
processing medium mainly defines the quality of surface obtained and the efficiency of FANT
process. However, the widespread use of FANT is slowed down because of lack of efficient
processing mediums for the friction coating. The improvement of FANT methods and
development of new technological devices for performance of the said methods will become
possible only in case of systematizing the approaches to the creation of processing mediums [1].

Today there is no theory for creating the processing mediums, and the majority of their
compositions is worked out on the basis of component selection as a result of tests. Despite
the availability of various processing mediums for FANM, there is no single composition that
would enable the machining of a wide spectrum of metals. It is apparently connected with the
complex technical, physical and chemical requirements for the processing medium
compositions.

In this connection, there has risen the necessity in systematizing the available
information on processing mediums as well as recommendations for choosing their
composition. It will allow choosing the most effective components from the whole variety of
compositions and, therefore, obtain the high quality coatings and increase FANT efficiency.

Objective of the task. The objective of this task is the development of algorithm for
choosing the composition components for FANT processing mediums.

Results of research. The structural and technological peculiarities of the workpiece
being machined, as a rule, define the method of FANT performance [2] as well as the
selection of a processing medium composition (Table 1).

Taking into account that while carrying out FANT through frictional and mechanical
method, the coatings are laid without significant changes in composition and structure of the
laid coating (the material of a tool is transferred to the steel or iron surface of a workpiece),
the role of processing mediums is in cleaning the workpiece surface from oxides.

While using the frictional and chemical method, the structure of coating mainly
depends on processing medium compositions such as metal plaque processing mediums
(MPM), including the film-forming material as one of the components (copper salts are
recommended), and also the components ensuring the removal of oxides (acids, glycerine,
etc) from the workpiece surface, the transfer and adhesion of ions of film-forming material
while mechanical activation of the tool surface. Physical, mechanical and antifriction
properties of these coatings are defined by the ingridients included into the composition of
MPM.
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Table 1 — Peculiarities of methods for FANT coating

Mechanism of

Requirements for

Method of Main area of Method of coating processing
FANT coating application coating f . . -
ormation | medium composition
Frictional and | The revolution | Machining the | Laying the | The ability to get
mechanical surfaces of simple | rotating coating by | softened and dissolve
forms  such  as| workpieces by | using the | the oxide films, and
cylinders, tores | a rotating tool | friction of a| not to interact with
(cylindrical rings), | in the | metal tool | deposited metal; not
bodies (cases), etc. | processing against  the | to change its
medium workpiece in | composition  while
the machining, and very
processing good wettability
medium
Frictional and | Not large parts of | Placing in the| Laying the | The availability of
chemical irregular shapes | processing coating by | polar  groups in
such as  balls, | medium; using the | molecules  affecting
bearing treatment with | friction of a | the surface activity of
assemblies, etc. | a brush, etc. non-metal compositions
Polysurfaces of tool against
large parts such as the
sliding guides, sheet workpiece in
materials, etc. the
processing
medium
Chemical The revolution | The treatment | Self- The content of ions of
surfaces of simple | of rotating | formation metal coated
and irregular shapes | parts (without
(workpieces) external
with a felted | power) of
cloth, rubber in | metal coating
the processing | on the
medium surface of a
workpiece
and  placed
into the
processing
medium

The experience of carrying out FANT in MPM, containing inorganic copper
compounds and superficially active substances, allow obtaining the antifriction coatings of
copper, stannic, bismuth and other materials with the controlled thickness 1...25 microns [3].
As MPM, the authors of works [4, 5 and others] use the metal plaque additives.

The processing medium composition is worked out on the basis of component
selection according to the results of tests which are performed in two stages [6]:

- technological tests for the selection of component composition;

- tear and wear tests for defining the technical efficiency of processing mediums.
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It should be noted that the majority of processing mediums used for FANT includes
glycerine which is applied as a model processing medium and which performs the function of
selective transfer while pair bronze-steel friction much easier than others.

However, the use of pure glycerine as the processing medium has the following
shortcomings such as:

- low efficiency of the process as a result of necessary significant efforts for pressing
against the rubbing tool [1];

- low quality of coating laid [7];

- the composition of material transferred from the rubbing tool does not differ from the
reference one;

- insufficient extreme pressure and antiwear properties.

So, as a result of experimental researches, for increasing the coating quality the
various components are additionally put into the processing medium composition.

Thus, depending on FANT method and the device for its performance, the authors of
work [8J have recommended the processing medium compositions to be used for laying the
copper-bearing coatings.

The quantitative content of glycerine ensures the optimal viscosity and required
concentration of superficially active substances as a result of tribodestruction of glycerine
while friction.

In case the content of metal salts is lower than 1,5%, the formation of thickness
uniform coating can'b be ensured, while the extreme pressure and antiwear properties of the
machined workpiece are getting lower. In case the content of metal salts is over 1,5%, the
intensive corrosion of the machined surface and coating can be observed.

The hydrochloric acid ensures the rapid destruction of oxide films on the surface being
machined.

The water produces the cooling effect and has a very good dissolving power in relation
to the other components of composition, and allows controlling the composition viscosity.

Introducing the other components into the processing medium composition for FANT
is intended for increasing the efficiency (Trilon B) [9], coating thickness (oleinic acid,
isopropyl alcohol) [10], quality of machining the alloy steel (ortho-phosphoric acid) [7], for
removing the oxide films from the surface being treated (oxide of silicon) [11], and other
properties.

The processing medium composition for FANT, as a rule, is laid with the brush or
sponge on previously cleaned and defatted surface of the workpiece fixed in the chuck. The
high viscosity of the composition requires the development of special devices for its feeding
to the surface being machined as a result of high viscosity. Therefore, the processing medium
composition for FANT should be performed as water solution that does not include active
deoxidants. It will allow feeding it to the working zone through the standard cooling system
of the machine tool (lathe).

The work [1] covers the main functional and technological requirements imposed on
the processing medium regardless of the method of FANT and aimed at obtaining the
complex of tribotechnical properties received as a result of its use (fig. 1).

The main criterion of processing medium quality is the complex of tribotechnical
properties of coatings that should be assessed according to the following indices: coating
integrity, oil absorption, surface finish (roughness), thickness of coating, wear resistence.
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Figures 1 — Requirements for the processing mediums to carry out FANT

The final stage of processing medium development is carrying out the tests to define
the technical efficiency of FANT technology with the processing medium proposed.

Conclusion. The analysis of compositions and requirements imposed on the
processing mediums for FANT, and also the conditions for antifriction coating formation, has
allowed considering the issue of creation and selection of the processing mediums
consistently. The following procedure (algorithm) is proposed for working out (selection) of
the processing medium composition for FANT:

1. The analysis of design and technological features of the workpiece (material,
solidness, surface finish, working conditions).

2. Selection of FANT method (frictional and mechanical; frictional and chemical;
chemical).

3. Development of FANT technology (selection of tool design and materials, coating,
and method for inputting the processing medium).

4. The selection of component composition on the basis of functional and technological
criteria alongside with obtaining the complex of tribotechnical properties (see Fig.l)

5. Approval of processing medium.
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Kiposoepaocvruii nayionanbHutl mexniynutl ynisepcumem
Budip ckiaany TexHosoriunoro cepenosumia 1isi ®PABO

Metoro naHoi poboTH € po3poOka anropuTMy BHOOPY KOMIIOHCHTIB CKJIaqy TEXHOJOTTYHOIO
cepenosumma st G@ABO. lle 103BosMTH 13 YChOTO DPI3HOMAHITTS BHOpAaTH HaWOIIBII ePEKTUBHHUH CKIIaj
TEXHOJIOTIYHOTO CEPEIOBHINA, THM CAMHM OJIEPKaTH SIKICHI IIOKPUTTS ¥ MiABUIIUTH NPoayKTHBHICTE DABO.

JUis  mporo B CTaTTi CHCTEMAaTH30BaHI BIZOMOCTI TMPO TEXHOJOTIYHI CEpeNOBHINA, IO
BukopuctoBytoThcs nipu @ABO. IlokazaHa poib KOMIOHEHTIB TEXHOJOTIYHHX CEPENOBHIN I OJCpPKAHHS
AHTH(PUKIIIHHAX TOKPHUTTIB 13 KOMIUIEKCOM TpHOOTEXHIYHNX BiacTuBocTe. [IpoanamizoBaHi OCHOBHI
(yHKIIOHAJBHI ¥ TEXHOJIOTIYHI BUMOTH JI0 TEXHOJIOTIYHHMX CEpEIOBHII, MO0 3acTOCOBYIOThC mpu DABO,
CIPSIMOBAHI Ha JIOCATHEHHSI KOMIUIEKCY TPHOOTEXHIYHHUX BIACTHBOCTEH.

Ha ocHOBI aHami3y BiIOMHX CKJIajiB, YMOB ()OPMYyBaHHsS IMOKPHUTTIB, & TaKOX (QYHKIIOHAJIBHUX 1
TEXHOJIOTIYHUX BUMOT, 1[0 BUCYBAIOTh JI0 TEXHOJIOTIYHUX CEPEJOBUIL, 3aIIPOIIOHOBAHUI MOPSIIOK PO3poOKH i
BHOOPY CKJIay TEXHOJIOTIYHOTO CepeJOBUINA JUIsl HAHECEHHs TOKpUTTiB MeTojoM PABO.
¢inimua antudpukuiiina 6e3adpasuBHa 00podKa, TEXHOJIOTiUHE cepeloBHIIe, CKJIA/, TOKPUTTS
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