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INNOVATIONS IN DETERMINING THE QUALITY
OF LINERS OF MILKING MACHINES

Palii A.P. — candidate of agricultural sciences, associate professor, Kharkov Petro
Vasylenko National Technical University of Agriculture

The article highlights some technological problems common in the practice of of milking sys-
tems operation. It describes the main characteristics of liners, which are essential for measure-
ments and have a significant impact on the milking process. It finds that the development of new
sound effective technological solutions for servicing the dairy cattle, parameters and operating
modes of the technical means of production processes creates the basis for providing the maximum
productive capacity of animals, as well as for improving staff efficiency.

The article presents a method of determining the quality of liners that provides a classification
of goods according to three groups: I — excellent quality; I — good quality; Il — unsatisfactory
quality of rubber.

Keywords: dairy cattle, milking, quality, liner, method.

Ianin A.IL Innosauii'y eusnauenni akocmi 0ilikoeoi 2ymu 00inbHUX anapamie

Y cmammi eucsimneno Oeski mexnonociuni npobremu, AKi nowupeHi 8 npaKmuyi
excnayamayii 0oinbHux cucmem. Y Hitl ONUCAHI 20NI068HI NOKA3HUKU OIUKO80I 2yMu, SAKI Maiomy
6aDICTUGE 3HAYEHHS NPU GUMIPAX, 3HAUHULL 6NIUG HA npoyec 0oinHA. Bemanoeneno, ujo po3pobka
HOBUX OOIPYHMOBAHUX eEKMUBHUX MEXHONOSIUHUX PileHb 3 00CTY208Y8aHHI MONOYHOI Xy000U,
napamempig i pexcumie pooomu mexHiYHux 3aco0i@ BUKOHAHHS BUPOOHUYUX NPOYeCis, CMEOPIOE
0azy Onsi 3a0e3neueHHsT MAKCUMATbHO20 GUAGILEHHS! NPOOYKMUGHUX MOJICIUBOCIEll MEApuH, a
TAKOC NIOBUIYEHHSL eeKMUBHOCHT POOOMU 00CTY208YI0H020 NEPCOHAY.

TIpeocmasnenuii cnocib eusHaueHHst IKOCmi OLKOBOL 2ymu, KUl nepedbayae Kiacupikayiio
8upobis 3a mpvoma epynamu: I — axicmo eiominna; Il — saxicme xopowa, Il — sxicme eymu
He3a008IbHA.

Kniouogi cnosa: monoune ckomapemeo, 00iHHs, SKICMb, 0itKO8A 2ymd, Cnocio.

Hanuii A.I1. Hunosauuu 6 onpedeneHUN Kauecmea cOCKOGOI pPe3uHbl 0OUNbHBIX aAnnapa-
mog

B cmamuve oceewjenvt nekomopwie mexronocuteckue npooiemvl, Komopsie pacnpocmpaneHsl
6 NpaKmuKe IKCRTYamayuu OOUTbHbIX cucmem. B netl onucanvl enagnvie noxasamenu cockogoil
Pe3UHbl, KOMopble UMEIon adCHOe 3HAYEHUe NPU USMEPEHUsX, SHAYUMETbHOe GNUAHUe HA Npo-
yecc doenus. Yemanosneno, 4umo paspadomra HoBbIX 0OOCHOBAHHBIX AP PEKMUBHBIX MEXHONOU-
UECKUX PeueHUll N0 OOCTYHCUBAHUIO MONOYHO20 CKOMA, NAPAMEMPO8 U PEXCUMO8 PaOOmbl Mex-
HUYECKUX cpedcme bINONHEHUs NPOU3BOOCMBEHHBIX NPOYEccos, cozoaem 6azy 0ns obecheuenus
MAKCUMATLHOR0 BbIAGIEHUS NPOU3BOOUMETILHBIX BO3MOICHOCEN JHCUBOTNHBIX, 4 MAKIHCE NOBbIULE-
Hue 3ghpexmusHocmu pabomvl 0OCIYHCUBAIOULE20 NEPCOHANA.

TIpeocmaenen cnocob onpedenens Kauecmaa cOCKOBOU pe3utbl, KOMopblil npedycmampusad-
em Kknaccuguxayuio uzoenuii 3a mpemsa epynamu: I — xavecmeo ommennoe; Il — xauecmso xopo-
wee; Il — kauecmeo pe3urbl HEYOOBIEMBOPUMENLHOE.

Knroueswle cnosa: monounoe ckomogoocmeo, 00eHue, Kauecmeso, cockogas pe3und, CHocoo.

Formulation of the problem. In the agro-food sector of the country occupies an
important place dairy cattle. Its role and value are determined by the need to provide the
population with quality dairy products in accordance with the norms of consumption, as
well as its high share in the structure of gross agricultural production.

It is possible to improve the efficiency of the domestic dairy farming gradually
through an integrated implementation of the latest innovative technological, organizational
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and technical solutions. Only complex mechanization of production processes and opera-
tions, coordination of mechanization issues with the technology and organization of produc-
tion by means of creating of production lines can guarantee increase of production efficien-
cy. The mechanization of individual processes doesn’t reduce the total number of employees
but, on the contrary, requires skilled professionals for maintenance of machinery and
equipment and so increases the number of employees [1, 2].

The contemporary practice of domestic dairy farming shows that unexpected
temporary shutdowns in the dairy farming violate the whole structure of a certain mode
of a production line, and this, in its turn, significantly affects the physiological functions
of the animals the violation of which leads to a decrease in performance and so increase
in the cost of the products obtained. Therefore, the mechanization of modern dairy
complexes must move both towards the restoration of the old equipment and its mod-
ernization and the transition to a new technological level. Thus, the development of
tools and methods that will prevent unexpected stops and get as close as possible to the
physiological needs of the equipment needs of the milk animals is urgent and prospec-
tive task both of practical and scientific interest [3, 4].

One of the main problems in the technology of milk production is the use of
adaptive complex machines, which gives the opportunity to obtain quickly and accu-
rately high quality milk saving its primary properties. Nowadays the introduction of
modern milking technologies and equipment into the structure of the quality food pro-
duction gains a huge importance [5 — 7].

Determining the priorities of improvement of technologies applied in the dairy
farming is impossible without the implementation of the analysis and monitoring the
necessity of the application of innovative techniques and technologies.

Objectives and methods of investigation. The goals were achieved by means
of application of analytical, theoretical, zoo-technical research methods, as well as
standard and original control and measuring equipment.

Development method carried in a scientific laboratory of the department tech-
nical systems and technologies livestock them. B.P. Shabel'nika ERI of Technical Ser-
vice HNTUA them. P. Vasylenko.

Scientific and economic studies were carried out on the basis of state-owned en-
terprise experimental farm “Kutuzovka” Livestock Institute of the National Academy of
Agrarian Sciences Ukraine Kharkiv district Kharkiv region on the national milking

machines UDA — 16A (2X 8) production of AO “Bratslav”.

Result of investigation. To implement a large scale technological restructuring
of milk production process it is necessary to ensure a constant and efficient operation of
milking and dairy equipment. To ensure the mechanization of principal and auxiliary
operations for milking cows it is planned to start the production of high-performance
and fuel-efficient machinery and equipment making up a unified technological com-
plexes. But along with the development of high-performance equipment and saturation
of dairy livestock industry, more acute is the question of improving its reliability as one
of the main reserves for increasing machine productivity, reduction the breakdown time
by eliminating technical and technological failures that will increase milk yield and
milk quality. More efficient use of milking and dairy equipment, rational use of all its
systems and components, timely detection and prevention of failures and malfunctions
largely depend on the timely and quality diagnostics and maintenance.
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Liners are the only item in the milking machine which is in direct contact with
the animal’s udder. Compared to the other parts of the milking machine it operates in
harsh conditions. During the milking a teat cup liner is expanded and compressed up to
60-70 times per minute, and for 5—6 minutes (an average time for most milk cows) it
squeezes a teat 300420 times.

Liners are made of rubber or silicone. They consist of the following main parts:
a head located in the upper part; a hose (a middle part); a teat tube (a bottom part).

The main data which are essential for measurements and have a significant in-
fluence on the milking process are as follows: a diameter of the head inlet, a diameter of
the rod of a liner, an outer diameter of a liner sucker deformation, the wall thickness of
the rod, the effective length of the whole liner.

The wall thickness determines the physical properties of a liner hose (the degree
of softness/hardness). The edge of the head inlet is also essential. It should also vary in
softness/stiffness, depending on the shape of the teat, which it is applied to.

The milking process is carried out so that to keep an udder healthy and to milk
the animal quickly and completely painlessly. For more than a hundred years, since the
establishment of the milking machine of the described mode, it has not almost changed.

The use in the milking machine of liners with different physical and mechanical
properties and the degree of tension leads to the fact that the teat cups are not equally
affect the cow’s teat, and this is one of the main reasons that animals fall ill with masti-
tis. Along with this, the loss of milk at milking cows with milking liners, which do not
correspond the zoo-technical requirements or those of poor quality, can reach from 7 to
21 %.

After carrying out the patent search it’s possible to conclude that the present
methods, devices and tools to study the performance properties of the teat cup liners,
namely their tension, have a number of disadvantages: difficulties during the operation,
unreliable design, the need for time-consuming measurements. In addition, not all of
them provide a rapid collection of reliable data.

To eliminate drawbacks mentioned above we have designed a method determin-
ing the quality of liners.

The method used to determine the quality liners is as follows: set liner in the de-
vice for fault detection and determine its stretching under the weight of 6 kg. Values for
tensile fixed scale. Then liner removed from the device and determine the value of the

arithmetic mean value of elongation (X;) taking into account the value of the extension
(X;) in mm and number of experiments (n), using the formula:

=n
- 1
X i = EE X i
i=1
Then the formula calculated standard deviation values of elongation (o):

L [Eme-n
n

The next step is determining the coefficient of variation (U):
o
U==x 100
X
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In terms of determining the quality coefficient of variation liner using a three-
stage gradation.

Interpretation of the data is carried out according to table 1, using the following
classification quality liner: I group — quality liner is considered excellent (the coefficient
of variation (U) to 10 %); I group — good quality (the coefficient of variation (U) from
10 to 20 %); III group — the poor quality of liner (the coefficient of variation (U) above
20 %).

Table 1 — Classification quality liner milking machine

Group The value of the coefficient variation, %
I to 10
1I from 10 to 20
11 higher 20

Thus, the proposed method provides high accuracy in determining the quality of
liners of the teat cups and to obtain reliable information about its condition, it is con-
venient and easy to use, does not require significant financial costs to conduct meas-
urements.

Testing of the method under real production conditions confirmed its efficiency
and effectiveness.

Conclusions. One of the main ways to increase the speed of milking of cows, to
improve animal productivity, as well as an milking operator productivity and milking
machine productivity, to increase the quality of milk, to reducing the incidence of ani-
mals is the use of high-quality liner providing efficient operation, its reliable fault detec-
tion during their service that previews the improvement and development of high-tech
means and reliable methods.

The use of the proposed method in a production environment will ensure prompt
receipt of reliable information about the condition of liners, which will allow identify
the negative factors arising in the course of its operation timely.
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AKICHUN CKINAJ MOJNOKA LUBILBKUX KOPIB 3A I'IPOMVI_QHOBO'I'
TEXHONOTI EKCNNYATALUII B CTENOBIU 30HI YKPAIHU

MiwaH I.C. — acnipaHm,
[Hinponemposcbkuli OepxasHull azpapHO-eKOHOMIYHUU yHigepcumem

B cmammi suxnadeno mamepianu wooo sHcupo- ma OIIKOBOMONOUHOCE WBIYbKUX KOPI6 3a
npomucnogoi mexronoaii excniayamayii ¢ Cmenositi 30Hi Ykpainu, 01 akux aKicHUtl CKiao Monokd
€ NHOPOOHOIO O3HAKOIO, 3 AKOK MACOBA YACMKA HCUPY 6 MONOYI csieae nokasHuka 4,19 %, a binka
— 3,7 %. Ilpu ybomy, cunmes #cupy 6 MOTOYHUX 30103AX JAKMYIOUUX MEAPUH OLbWU OUHAMIYUHULL,
moOi 5K OINOK MONoKa Mae CMAbiNbHULL Xapakmep.

Kniouoei cnosa: wisiypka nopooa, koposa, 1akmayis, yoiil, sHcup i 6ok monoka

HMuwan HU.C. Kauecmeennulii cocmag Monoka weuyKoi Kopos no NPOMblUIEHHOU mex-
HONO2UU IKCHIIyamayuu ¢ CIenHoil 30ne YKpaunol

B cmamve uznoocenvt mamepuansl KacamenbHo HCUPO- U OETKOBOMOIOYHOCTIU WBUYKUX KO-
P08 8 YCIOBUAX NPOMBIULIEHHOU mexHono2uu xcnayamayuu ¢ Cmennoil 30He Ykpaumbvi, Ons
KOMOPbIX NOKA3AMeNU Kauecmea MONOKA AGNIOMCS NOPOOHLIM HPUSHAKOM, 20e Maccosas 00
arcupa 6 monoke 0oxooum 0o nokazamens 4,19 %, a 6enka — 3,70 %. Ipu smom, cunmes sxcupa 6
MOTOYHBIX JHCENE3AX JAKMUPYIOUUX HCUBOMHBIX DOTee OUHAMUYHDLIL, 8 THO 8peMsL KaK OELOK MOO-
Ka umeem cmaOunbHbulil Xapaxkmep.

Knrwouegvie cnosa: wsuyxas nopooa, koposa, 1axmayus, YOot, Jdcup u Oenoxk Monoka

Pishchan LS. Quality composition of milk of schwyz cows under the industrial exploitation
technology in the steppe zone of Ukraine

The article presents data on the content of fat and protein in the milk of Schwyz cows under the
conditions of industrial technology of exploitation in the steppe zone of Ukraine; for those cows
milk quality parameters are breed characteristics, where the mass fraction of fat in their milk
comes to a value of 4.19 %, and protein — 3.70 %. In this case, fat synthesis in the mammary
glands of lactating animals is more dynamic, while milk protein has a stable character.

Keywords: Schwyz dairy breed, lactation, milk yield, fat and protein of milk

IMocTanoBka npodsemMu. MoJyIoOKO HE JIMIIE IiHHA O10JIOTiYHA TPOAYKIS, a €
OJIHUM 13 HaHBaXITUBIIINX TPOAYKTIB XapayBaHHs JUIsl JTIOAMHA. B KOpoB’siaoMy MoJIo-
i MIiCTUTECS B cepeqabomy 12,5-13,0 % cyxoi pewoBuHH, y ToMy uuchi 3,8 % sxupy it
3,3 % Oinka, 4,8 % nakTo3u (MOJIOYHOTO LYKPY) Ta Onu3bko 1 % MiHEpanbHUX pedo-
BUH. Mooko BMminye Omu3pko 200 HEOOXiqHHUX AJIS JTIOJAMHH TIOKUBHHUX PEYOBUH B
ONTHMAJILHOMY CITIBBITHOIICHHI 1 JIerko3acBOIOBaHii (opmi. Y ckiaai MOJoKa OijbIie






