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Development of Tractor Traction Characteristics Using
Experimental Methods and Their Application

Emzari Kilasonia

Doctor of Agroengineering, Associate Professor, Akaki Tsereteli State University, Kutaisi,
Georgia

Vazha Danelia

Student, Bachelor of Agroengineering, Akaki Tsereteli State University, Kutaisi, Georgia.
Goga Chumburidze, Bachelor of Agroengineering,

Akaki Tsereteli State University, Kutaisi, Georgia.

Tractor traction properties can be determined based on its traction characteristics. The traction charac-
teristic is a graph showing how the tractor's operating parameters vary with drawbar loads, from idle running to
full load. The theoretical traction characteristic of a tractor can be constructed based on the engine's load cha-
racteristic using graphical-analytical methods.

The development of tractor traction characteristics using experimental methods is carried out
through dynamometer testing. Tractor dynamometry is performed on terrain that's representative of
field conditions. Along the entire length of the test area, 3 to 5 test plots are designated. Each plot is 100

meters long and spaced no less than 30-50 meters apart from each other (see Fig. 1).

Fig. 1 Test Plot Layout Scheme

The test plot is marked with stakes along line AB, while on the opposite sides along lines ab and
cd, stakes 0.5-1.0 meters high are installed. Between the stakes marking the plot, additional stakes are
driven in every 10 meters. The tractor must be prepared for dynamometer testing - fueled, watered, and
equipped with working implements. Before starting the test, the engine and transmission must be
warmed up to normal operating condition. This requires running the engine for about half an hour
beforehand. During tractor dynamometry on the test plot, each test consists of two half-tests obtained by
moving the tractor forward and backward. The results obtained are averaged, which becomes the
characteristic value for that particular test point.

During the testing period, the tractor is loaded using a plow. The following data should be collected
during testing:

1. Duration of half-test - Ts.. This is the time during which the tractor travels the test plot length - S in
meters;

2. Magnitude of traction force at the drawbar - Parw in kg. Determined using a dynamometer for each
half-test;

3. Average number of revolutions of the drive wheel during unloaded tractor movement at idle - nigic;

4. Average number of revolutions of the drive wheel during loaded tractor movement - Nyork;

5. Volume of fuel consumed during half-test - Q and fuel temperature in the measuring cylinder - t°

Before conducting the test, the physical-mechanical properties of the soil, moisture content, air pressure,
and temperature are determined.



After recording the above values, the characteristic indicators of tractor operation are determined.

S
V =36-km/h
1.Travel speed T ;

b

. Paraw "V

Naraw = —5-—h/p.
2. Drawbar power draw 270 /P p;

3. Slippage percentage & = Nav —lidte %;

MNap

Nay " Loy .
. n = 60 rev. per.min
4. Crankshaft revolutions ;

Where ip- _is the total transmission ratio .
_ Qv
5. Fuel consumption during the test period ° 14 (t-20) g
Where Y- is the specific weight of fuel at 20°.
For diesel fuel, use 0,85 0,88

@ - is the volumetric expansion coefficient of fuel;
For diesel fuel, use 0.000699 + 0.000660 0,000699-+0,000660
Based on the fuel consumption during the test, we can calculate the hourly fuel consumption;

g= g/kWh
6. Specific fuel consumption Naraw

If we have the appropriate data from the tractor's operating period, we can construct traction
characteristics for the given tractor model. We can draw a coordinate system on paper: The magnitude
of traction force Paraw is measured along the abscissa axis in a convenient scale, while the corresponding
values are plotted on the ordinate axis.: slippage - J; specific fuel consumption - g; hourly fuel
consumption - G; power - Naraw; travel speed - V; and crankshaft revolution number - n scales.

In our case, the Sintai-180 tractor was used.

The tractor's crankshaft revolution number is n=2200 rpm. Power N=18 hp.

Speed in first gear V,=2.47 km/h; in second gear V,=4.72 km/h.

In third gear V3=7.21 km/h. In fourth gear V4=9.37 km/h. On reverse

Viev = 2,28 g/kWh Tpe engine's working displacement is 1.272 liters. The hourly fuel consumption is
Gn =259 g/kWh

The tractor traction characteristic diagrams are shown in Fig. 2.
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Fig. 2. Tractor traction characteristic
It's advisable to mark on the graph all points of any one indicator corresponding to all values of
traction force and construct a curve based on these points; then construct the second, third, and so on
curves for the other parameters. Using traction characteristics constructed in this manner, we can always
easily determine the characteristic operating parameters of the tractor based on the magnitude of
traction force Paraw.

References:

1. Dvali R.R. "Tractor Theory", Publishing House "Ganatleba", Tbilisi, 1970, 220 pp.

2. Semionov V.M. "Tractors and Automobiles" Laboratory-Practical Studies. Publishing House
"Ganatleba", Tbilisi, 1971, 390 pp.

3. Budko V.V. "Tractor", "Graduation Project Design". Publishing House "Higher School", Minsk,
1985, 155 pp.

4. Meshankina A.B. "Traction Characteristics of Agricultural Tractors" Publishing House, "Ros-
selkhozizdat", Moscow, 1989, Reference Album, 240 pp.



333MOMS 13gIMIONIOMP

J9960b5¢0 “sg@mNews” sGmob bogMmsdmn®mobm 1Esbs®EHol bmd®olb dJmbg (ISSN 2346-8467) Mg39b-
D060 S HJBINOMIOSO bYMOWWO Yodm3gdss, MMIgerog 89FsgL 360d3bgem3zsb 4sdm3zewgz50s
3909390L 53O, 31Tobo@sMrmw, 93mbmdozw®, Jodow®, LsobgobMHm, Fgdbmmyow®, domewmyow®
5 3m3LobyMHgdolb bgggMmb d93609M9dsmMs MYGOT0. FMMboeo godmogds Fgaofodo gOHMXIO. M-
Bodo 09 F0w0 LESE0gO0 FomBMoygbL LogMm™sTMGOLM EMBOL BoAMMIYOL.

499606500l ©s60d6Mmgdss 93b0gMgdol gsbz0msmqdols bgundgfigmds, 8gsbogMgdoms s L3gEos-
@obEGMS 8096 IM3M390vY0 sbowro Bow§g39dol, godm3zgerglsms Fobogrgdols s 990gaqd0L Mm3gGma@o-
o 353m7399690s.

UEoG0g00 458mbod3994bgdes J000gds Jo®owme, MMy b 0bywol® 9bgd%bY (53GMMOL Lw®-
300L53gd6, §3996gds MMOY0bsEIOL §B5DY), LEHIEHOOL 53EHMMMS M5MEIbMds brmb 56 Mbs 50qdsdg-
dmEL.

L59936096MM bEsEH0gdOL Fox3MMIYGds Mbs dmbgl 999gao Foliol dobggzom:
> LAHGHO0L FEMEMds 56 Mbos 0gmb 3 3439MHDBY Bogergdo s 10 39O DY dgBo (Ad ZmMIsEOL Jo-
©oob 1,15 0b@gMgseom bsdgwo, 30bzhgdo Bggom 3 1T, J3ggom — 2,5 LI, JsEbbog — 2,5 1,
0o6x3603 - 2 10, 50DoE0 — 1 1D, PosBobgdols s 339MHYBOL BMTgHogool dscgdg) BabsBgdol, Mo~
9303900L, 3bOHOE9dOL, H7HB0wYTggdolL s WOEIOIEHMOL Psdmbomzgswol Rsmgwoo;

LEo@0s 996y gdoyeo 9bs 0gmb @gdudme Ggosddme Word-do;

Jo600 @gduGobomzol 3sdmyqbgdwaro Mbws 0dbgl IMoxnEo — Sylfaen, 11 pt;

0690bM0 s HMLMo Ggdu@obsmgol dhonEo — Times New Roman, 11 pt;

LGB0l bomsmMo 14 pt; Bold;

Jo(3bbog LEHMOJMBOL As8MmEHMZB0M — 53EHMM (7)ol Lobgwro s 435600 12 pt; Bold;

9o3bbog J39ws LEGHMOJMbDBY - LodgbogMm bomolbo, rgds, Loddsm sEOWO, Jowsdo, J3ggsbs; 12

Py

™m0 LEA®OJMBOL Ao0MEMZ9000 - LESEGH00L bMEs30s 10 pt; 06FIMHZswom 1,0 s IBbGHOO IM0g-

G0 6509300 (50539@ gL 500 b5d9F0 50dBOLY, 505w9d30M9L 200 bsdgFo BodboUs);

> LEH®oJMbob godmEmggdom - Lszzsbdm LoEY3zgdo (56M5mBEoMmgL 4 LoEY30LY, JoMmMEISE S WEbm
965%9);

> LEHOOJMboL 490G M39d0m — bEsE00ob obss®lo;

> 60 bLAHOOJMboL QMG M39d0M — 250MmYgbdMEO WO BHIMSGHWIMHOL BsdMbIMZow0; (53BHME(9d)ol g35-
60 060305¢q00m - B5IOMIOL LEMOOO - “A50MIFGIXMDS”; Joewodo; Fgero; 339MIOOL MOMEIbMDS;
0L EMS309);

> LAH®ogmbolb godm@mggdom — Mybomdg (Abstract) obaeobre® gbsby, Mmdgwos Mbos dgsy9brgl

LEAOG00L bobgzsML JoMme s Bl 9bmgzsbo Ggdu@gdobomzol (bLEsGoob Losmsw®o 14 pt; Bold

033HMM(gd)ob Labgwo s 435600 12 pt; Bold; LsdgaboghHm bsGolbbo, fmgds, Lodmdsm YOO, Joes-

J0, 94399569; 12 pt; Bgdu@ob dMog@Eo 11 pt;);

LGoG05d0 BobsBgd0 s LooEIMLEHM30M BoLoengdo RslidrEo »bs oyml JPEG 56 BMP gm®mds@om;

05009353 03996M0 BMEOHIMGd0 53609300 wbs 0yml MgEsddEme Equation-ob gsdmygbgdom;

33¢M™M(90)0 35LbL 5290L LEGSEGH00L FobssMLLS s batolbBy.

9600 53GMOHOL FogH FoMIm©gbowo LEoEH09Id0L MomMmEYbMds 565 MIgEgL 3-0bd;

09396%0M7ds mbgds Mg3Mmega00l B0gMH s 49dmMd399bqds 350039 39HY39GH0IdOm.
299mUbod3996999o bEsEG0s Mgsd30sdo FoMdmagbowo Mbos ogmb gargd@®mmbmmo (6gdolidog®
0o®oMg0geby) Laboom.

9606500l 89330 bmM3090gds 53EHMM™MS botxgdom.

LGB0 gMHMO 339MOL VOMJINEGds F7500a70L 7 WM. 53 Logsbvy®do 9ol F9Mboeol gHmo gy-
B90305M0.

VVVYYVYVY

Y

YV YV VY



056bols 25005bs IMbEYds “m0d0LO” Jymsolol Bowrosgrdo, sbasm0dby

GE63TB7524336080100002

585390000 0683MmMHT5300BMNZ0L FMY3d5Mg0d FoLsoMNBY:

4600, Jmomoobo, 9gM3zsdodols 53.

00053500 M9gBHMM0: Em®0doxgsbody Hmbs

(oe.: 599 23 64 79; 577 28 28 54

E-mail: Roza.lortkipanidze@atsu.edu.ge;

Lfsgmgao dpogsbo: Lsbogarsdy badseos

Ggn.: 574 84 82 82

E-mail: natalia.santeladze@ atsu.edu.ge

9499650009051 9500500 J300Mol gergdBHHMbyo 39Mlos 03Hs369ds LEBSE0sLME gHmo
8990092 oL DY
390 23960: iaa.org.ge




Requirements !

Journal “agroNews” is an international (ISSN2346-8467) refereed, peer-reviewed periodical publication.
Outcomes of recent researches are published in the journal. Fields: Agriculture, Humanities, Economics, Che-
mistry, Technology, Engineering, Biology and Consumers Services. It is published once a year. Articles published
in the journal are internationally recognized. The journal aims at contributing the development of science and pro-
moting scientists of different fields by immediate publication of their researches and recent findings.

Articles will be submitted either in Georgian, Russian or in English (if desired, article can be published in
original language), summaries must be in two languages (Russian, English). Number of authors is limited to five.

Length and Substance:

- Number of pages ranges between 3 and 10. (A4 ; 1,0 -spacing, fields: up 3 cm, down _ 2,5 cm, left 2,5 cm,
right - 2 cm, paragraph _ 1 cm, without numbering pages) Please supply the files with figures, tables, sum-
mary, bibliography and the body of article in Word format.

- Georgian version — Sylfaen, 11 pt;

- English and Russian versions — Times New Roman, 11 pt;

- Title 14 pt;

- After one line — Author (s) full name (s) 12pt ;

- After one line - Degree and place of work 12 pt;

- After two lines - Annotation 10 pt; (Number of words limited to 500);

- After one line — Body of the article;

- After one line — Bibliography at the end of the article; (author (s) surname (s) with initials — title - “publis-
her”; city; year; number of pages);

- After one line — Abstract are required to be in English, 50 % of Georgian or Russian articles. (title of the
article 14 pt; Bold; author’s (s') name and surname 12 pt; Bold; academic degree, title, affiliation, city,
country 12 pt; font 11 pt;);

- Itis recommended that you use JPEG or MBP formats to insert tables, figures.

- For mathematical formulas use Equation;

- Author (s) is responsible for the quality of the article.

- One author can submit no more than 3articles;

- The article will be peer-reviewed and published by editorial board.

Articles must be submitted both as paper version (one copy) and e-form.

Authors pay for the publication. Value of per page is 7 Gel. One copy of journal is included in the price.
Money Transfer “Tibisi” (TBC) Kutaisi
GE63TB7524336080100002
For further information contact us: 4600, Kutaisi, Shervashidze 53. Akaki Tsereteli State Unversity. XIX . Faculty
of Agrarian Studies.
Chief editor: Lortqifanidze Roza
Tel.: 599 23 64 79; 577 28 28 54
Email: Roza.lortkipanidze@atsu.edu.ge;
Academic Secretary: Santeladze Natalia
Tel.: 574 84 82 82
E-mail: natalia.santeladze@ atsu.edu.ge
Attention !!!
E-version of paid check must be attached to the article:

Be6 CTpAaHHIIA: iaa.org.ge




K BHMMaHMI0 aBTOPOB.

Kypaan «ArpoNews» 3T0 cepuitHOE€ H3IATENBCTBO, KOTOPBIA craHmapTHbI Homep (ISSN2346-8467)
peneH3upHoe U pedepupHOE M3AATENBCTBO. JTOT JKypHAJ IedaTaeT pe3yJbTaThl MCCICIOBAHWU TI0 arpapHBIM,
XUMHYECKIM, WH)KCHEPHBIM M TEXHOJIOTHYECKAM HAYYHBIM OTpacisiM. DTOT JKypHaJI W3Ma€Tcs OAWH pa3 B TOZ.
CraTpu TIpenCTaBIEHHBIC B JKypHalle MPEACTaBIAIOT — TPYABl MEXIyHaponmHoro ypoBHs. Llenms xyprama —
CIIOCOOCTBOBATh PA3BUTHIO HAYKH, ONIEPATUBHOE M3/IaTEIbCTBO AOCTH)KEHHHU CIIELHAINCTOB, a TaK )K€ MaTepuallbl
U pe3ynbTarhl uccienoBanui. CTaThd MPUHUMAKOTCS HAa TPY3MHCKOM, AHIJIMHACCKOM, PYCCKOM si3bIKax (mo
YCMOTPEHHIO aBTOPA CTAaThH IIEYATAIOTCS HA OPUTHHAIBLHOM si3bike) Kon4ecTBO aBTOPOB HE JOJKHO MPEBHIIATH
MSITH YETIOBEK.

TpeboBanns K 0(popMIICHHIO HAYYHBIX CTATEH:

* OOBIOM CTAaThbU HE NOJDKHO OBITH MEHbIIE 3 cTpaHull U He Ooibie 10 crpanun (Ha Oymare A4 ¢gopmara, rae ¢
uaTepBasioM 1,15 mone ¢ Bepxy 3cm. cHU3y 2,5 cMm., cineBa 2,5cM. cmpaBa 2cM. ab3am 1 cMm. 0e3 Hymepanuu
CTPaHHMHUII ¥ TIEPEHOCOB) C YUETOM UepTerkeil, TabinIl, pe3ioMe 1 JTUTePaTypHhI.

*CTaThs TOJKHA OBITH BBITIOJIHEHA TEKCTOBEIM pefakTopoM Word.

* 171 TPY3MHCKOT'O TEKCTA JIOJDKHO OBITh MCITONIb30BaH mpudt - Sylfaen ,11pt.

* J171st aHrIMHCCKOTo U pycckoro Tekcra mpudt - Times New Roman ,11 pt.

* Ha3BaHMe cTaThH, 14pt. Bold.

*C IpoITyCKOM OJIHOH CTPOKHM — UM U pamuitust aBTopa (aBTopos). Bold.

*C mpoITyCKOM OJIHOM CTPOKHM Hay4HBIE KauecTBa M MeCTO padoTsl 12pt.

*C mpomyCcKOM JIBYX CTPOK — aHatomus ctatbu 10pt ( He Oonbire 500 meyaTHBIX 3HAKOB)

* CrpoIyCKOM OJTHOM CTPOKH-COIEPKaHUE CTAThH.

*C MpoITyCKOM OJHOH CTPOKH — CIIMCOK KCIIOJIb30BAHHOHN JIUTEpaTyphbl, (haMuivs aBTOPOB, Ha3BaHUS Tpyda (
W3IaTeNbCTBO, TOPO, TO/I, YHUCIIO CTPAHUII, MILTIOCTPAIINN).

*C mpomycKoM OIHOW cTpokH, Pestome (Abstract) Ha aHTIIMICKOM SI3BIKE,YTO JOJDKHO COCTOBJISTH TOJOBHHY
CTaThH TPEJCTABICHHON Ha TPY3WHCKOM W PYCCKOM si3bIKax (HasBaHwe ctathu 14 pt Bold; mMs u dpamunms
aBTopa(oB) 12 pt Bold; nay4nas creneHs, 38aHKe, MECTO pabOTHI, TOpoJ, cTpana 12 pt, mpudr Tekcra 12 pt);

*J1J1s1 YepTexKerd U WLTIOCTPAIUIA B CTaThe NOJDKCH OBITh ucnoib3oBad JPEG wim BMP — gopmar.

*MateMaTrueckue (GOpMYIIbI JODKHBI OBITH UCTIONB30BaHbI Equation peqakTopoMm.

* ABTOp OTBETCTBEHEH 32 COJIEPKAHHEN KauyeCTBO CTAaThH.

*OHIM aBTOPOM JIOJDKHO OBITH IpeJcTaBiieHoO He Oosee 3 cTaThu.

*CTatbs U1 My OJIMKAIMK TOJDKHA OBITH MPECTaBIeHa Ha OyMare (OAMH dK3EMIUIAP) W B JIIOOOM 3JIEKTPOHHOM

BHJIC.

*BrITyCK jKypHaJla OCYIIECTBISIETCS 3a CUET aBTOPOB.

* CTOMMOCTD OJTHOM CTpaHUIBI — 7 JJapu. B 3Ty cToUMOCTH BXOAUT OJMH K3eMILISP *KypHAJa.
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