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[IpoBeneHo aHami3 pe3ysibTaTiB €KCIEPUMEHTAIBHUX JOCTIPKEHb 3 BIUTUBY
mo4aTkoBoro (azoBoro ckiany amomiHieBux ciaBiB D16ChATW 1 2024-T351 1 T,
SAKUW TI0 CBOIM (P13MKO-MEXaHIYHUM XapaKTepUCTUKaM OJIU3bKUM 110 ciuiaBy 6013, 3
PI3HUM IPOLIEHTHUM BMIicTOM efeMeHTiB Cu, Mn 1 Mg, Ha eekTH MOsSBH IIIOIIA0K
TEKYYOCTI1 CIUIaBIB 3a PaxyHOK IOIMEPEAHBOT0 YAAPHO-KOJIMBATHLHOTO HABAaHTAKCHHS
PI3HOI IHTEHCUBHOCTI [IPU HACTYITHOMY CTaTUYHOMY PO3TATY.

BusiBieHO CcyTT€BMiIl BIUIMB MOYATKOBOro (ha30BOTO CKJIaay CIUIABIB, 30KpeMa
MPOLIEHTHOTO BMICTy eneMeHTy Cu, Ha e(eKTH MposiBU 1 JOBKHUHY IUIOIIAI0K
TEKYYOCTI1 JOCTIKYBaHUX aTIOMIHIEBUX CILJIABIB.

3anponoHoBaHo (I3UYHY MOJEIb IILOTO (PI3UYHOIrO SIBUINA, sika 0a3yeThCs HA
aHajorii 3 mpouecoM HaamiacTuyHoi gedopmanii. OJHaK, 3a HaAIIACTHYHOL
nedopmailii OCHOBHHUM MEXaHI3MOM € 3€pHOTPAaHMYHE TMPOKOB3YBaHHS, a B
JOCIIKYBAaHOMY BHITQJIKy — MPOKOB3YBaHHS Mk OJIOKaMU Marepiaidy 3a paxyHOK
CTBOPEHHS TIPH IMITYJIbCHHUX ITIBAHTAKCHHSAX PIAMHOMOMIOHMX JTUCHIIATHBHHUX
aMmop(pHUX CTPYKTYp (KaHaJiB TiApOAMHAMIYHIN Tedil).

[Ipyu MaremMaTuyHOMY MOJIEIIOBaHHI AePOPMAIIHOTO TPOIECy B SKOCTI
OCHOBHOI XapaKTEPUCTHUKU BBEJIEHO MOHSATTA €()EeKTUBHOI 3CYBHOi B‘S3KOCTI |, MiJ
4ac YTBOPEHHS JUCUTIATUBHOT TOHKOCMYTOBOT PiIMHOMONIOHOT CTPYKTYPH B CIUJIaBax.
[ToOynoBaHi eKCIEpUMEHTANbHI 3aJIeKHOCTI TapameTpa e(eKTUBHOI 3CYBHOI
B‘A3KOCTI |l BiJf IHTEHCHUBHOCTI IMIYJbCHOTO BBEJIEHHS €HEprii B JOCIIKYBaHi
CIUIaBU SIKICHO 1 KUIBKICHO TMOSCHIOIOTh PI3HMINI0O MK JIOBKUHAMH TIIOIIAI0K
TEKY4OCT1 pI3HUX CILJIaBIB.

®i3u4HO OOTPYHTOBAHO Ta TOSCHEHO BIUIUB MOYATKOBOTO (a30BOTO CKIIATY
CIJIaBiB Ha €(PEeKTH NpPOSBU 1 JOBXKHHY IUIONMIAJOK TEKYYOCTI JOCHIIKYBaHUX
cruiaBiB. OCHOBHOIO MPUYMHOIO MOMITHOTO BIUIMBY MOYAaTKOBOIO (pa3oBOrO CKJIaay
ClutaBiB Ha e(eKTH BHUHHKHEHHS IUIOMIAJ0K TEKYYOCTI pI3HOI JOBKUHHU TpHU
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peaiizaiii yJapHO-KOJMBaJbHOTO HABAHTAXEHHS PI3HOI IHTEHCUBHOCTI € CYTT€Ba
BIIMIHHICTh B KUTbKOCTI HasiBHOI 0-¢asu (Al, Cu). Bona 6e3mocepeHpo moB s3aHa 3
BUX1JHOIO KOHIIEHTPAIII€I0 MiJIi B CTIJIaBaX.

REVIEW OF DEVELOPMENT OF AN INSTRUMENTATION
SYSTEM FOR MEASURING TRACTIVE PERFORMANCE OF TRACTOR
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Introduction

Tractors are major investment in farming, and the significant costs of tractors
makes it worthwhile to do research before purchasing them (PAMI, 1996). The
primary purpose of agricultural tractors, especially those in the middle to high power
ranges, is to perform drawbar work, Zoz and Grisso (2003). Due to the rising demand
for highly efficient machineries that directly influence agricultural productivity, it is
essential that tractor testing be carried out (Abraham et al., 2015).

Test procedures and standards for agricultural tractors have been recognized in
several developed countries for many years (Sim et al., 2011). These standards are
built on transparency, liberality, equity, unanimousness, effectiveness, and due
process (OECD, 2014). Standardization offers significant advantages to
manufacturers and farmers by guaranteeing that tractors produced or purchased meet
all national and international safety and performance standards (Bertram and
Liberatori, 1998). Results from these standardized tests may also be useful for
comparing the performances of various tractor models, as well as to help farmers
obtain unbiased performance and safety information before making a purchase
decision (Sim et al., 2011). Tests are done by instrumented systems developed
specifically for the purpose of measuring the performance of the tractor. These
systems could be onboard (on the tractors) or remote ( as seen in precision
agriculture).

Instrumented Systems in Agriculture.

An instrumented system consists of primary and secondary transducers,
sensors, signal conditioning systems, and data acquisition systems respectively.

A lot of attempts have been made to gain substantive information on the
performance indices of the tractor in field operations. Rasool et al., (2017) developed
an instrumentation system for the evaluation of tractive performance of walking
tractors. Manuwa et al., (2011) developed an outdoor soil bin facility for soil tillage
dynamics research using load cells and load cell amplifiers for the measurement of
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