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Ji nccnenoBaHus U3HOCA M CHJIBI TPEHUS TBEPIOW MOBEPXHOCTH NIPH TPEHUHU O TPYHT OBLI CO3/1aH Ja-
OOpaToOpHBIN CTEH/ KapycelabHOro THma. [ TaBHON 3amaueil ObUIO U3MEPEHUE CHUJI TPEHHS MPHU Pa3TUYHbIX
rapaMeTpax MOJISIBHOTO TPYHTa U CKOPOCTSAX OTHOCUTEIIBHOTO TEPEMEINEHUsST OJU3KUX K PealbHBIM IMPU
TMIOJIEBBIX CEIHCKOXO3SMHCTBEHHBIX paboTax. TpaauMOHHBIC 3JEKTPOHHBIE TUHAMOMETPHI PACCUMTAaHBI Ha
CTaTHYECKYIO WM MEJIEHHO MEHSIOIIYIOCS Harpy3Ky. JlabopatopHbie CTEH B C TAKIMH JATYUKAMHU HMEIOT
JIMHEHHYIO0 KOHCTPYKILUIO, OTPAHUYCHHBIN MyTh TPeHUS (10 2 M) U OUY€Hb HU3KHE CKOPOCTU OTHOCUTEIBHOIO
nepemenierns (10 0,15 m/c). Malblii myTh TpEeHUS yCIOKHSIET MPOIIece MPUPAOOTKU B HaYalle HKCIIEPUMEHTA.
WHTerpaneHple CUIIBI TPEHUS 3aBUCAT OT CKOPOCTH. AJTr€3MOHHAs] KOMIIOHEHTA LIEJIMKOM 3aBUCHUT OT MpHU-
CYTCTBHS TMOYBEHHOW BOJBI HA TPAHUIIE pa3leia v, TaKUM 00pa3oM, OT BPeMEHH HEOOXOAMMOT0 BOJIE IS
MepeMenieHHs K MOBepxXHOCTH TpeHus. [Ipu kapycenbHON cXeMe CTeHJa IMyTh TPEHHsI OSCKOHEUYCH U CKO-
POCTh MOYKHO YBEIHMYHUTH Ha TOpsmok (1o 1,5 m/c). Ilockompky B MCCIIEMOBAHUSAX OOBIYHO CpaBHUBACTCS
BIIUSTHUE HA PE3YIbTAThl SKCIIEPUMEHTOB PA3IUIHBIX MAaTEPHAJIOB UM COCTaBa TPYHTOB, TO CHCTEMHAs TI0-
CPELIHOCTh K3-32 OTJIMYUS IIyTH TPEHUS OT MPSMOJIMHEWHOTO SBJSETCS HEeCyIIeCTBeHHOU. [l m3MepeHus
OBICTPOMEHSIOIIEHCS HAarPY3KH ObLIa pa3paboTaHa CHIION3MEpHUTEIbHAS CTAHIUS Ha 0a3e TUIOCKOU MPYKUHBI
1 JaTYMKA MaJbIX MEpEeMENICHU — MexaHOTpoHa. IIpenMyiecTBO MEXaHOTPOHHBIX JATYMKOB JIMHEHHBIX
MEepEeMEIICHUH 3aKII0YaeTCs B BBICOKOH YyYBCTBUTEIIBHOCTH, POCTOTE BKIIFOUEHUS U BBICOKOW HAIEKHOCTH.
K HegocTaTkaM MOXHO OTHECTH 3aBHCHMOCTH OT TEMIIEpaTypHOTO PEeXKHUMa M, KaK CJeICTBUE, He0OX0Iu-
MOCTbH KaJTHOPOBKH MPH KAXKIOM SKCIIEPUMEHTE.

KuroueBble c10Ba: TpeHHE O TPYHT, CHJIa TPEHUS, aATE3Us1, MOJIEIbHBII TPYHT, JJa00OPaTOPHBIH CTEH, CTEHA
KapycCenbHOro TUIA, CWIOU3MEPUTENbHAS CTAHINSL, MEXaHOTPOH.
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Abstract

To study the wear and friction force of a solid surface during friction with the ground, a carousel-type
laboratory stand was created. The main task was to measure friction forces under various parameters of the
model soil and speeds of relative movement close to real ones during field agricultural work. Traditional
electronic dynamometers are designed for static or slowly varying loads. Laboratory stands with such sensors
have a linear design, a limited friction path (up to 2 m) and very low relative movement speeds (up to
0.15 m/s). The short friction path complicates the running-in process at the beginning of the experiment.
Integral friction forces depend on speed. The adhesion component depends entirely on the presence of soil
water at the interface and, thus, on the time required for water to move to the friction surface. With a carousel
design of the stand, the friction path is infinite and the speed can be increased by an order of magnitude (up
to 1.5 m/s). Since studies usually compare the influence of different materials or soil compositions on the
results of experiments, the systematic error due to the difference in the friction path from a straight line is
insignificant. To measure rapidly changing loads, a force measuring station was developed based on a flat
spring and a small displacement mechatronic sensor. The advantage of mechatronic linear displacement sen-
sors is high sensitivity, ease of switching on and high reliability. Disadvantages include dependence on tem-
perature conditions and consequently the need for calibration in each experiment.

Keywords: soil friction, friction force, adhesion, model soil, laboratory stand, carousel type stand, force
measuring station, mechatronic sensor.
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