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JOCHIKEHHS HABAHTAKEHHS TIHEBMOKOJIICHOI'O CKPEIIEPA

KoBaneBcbkmii C. I'., Byraenko /I. B., Yopnuii €. €.
XapkiBcbKHUil HAlIOHAJbHUH ABTOMOOIJILHO-10PO:KHIi yHiBEepcUTET

Anomauia. Iliosuwenns egpexmusnocmi suxopucmarts 0y0igeIbHUX MAWUH BUMA2AE PO3PODIEHHS
PO3PAXYHKOGUX CXeM | MameMamuuHux mooenetl 01 00CI0NCEeHHS HABAHMANCeHb, K 0ilomb ) Me-
MANOKOHCMPYKYii pobouoeo obnaonanus. Ilposedenuil 02ni0 00Caiodcensb 3 NiOGUUEHHS MALOBUX
81ACMUBOCHIEN NHEBMOKONICHOT 3eMIepUHO-MPAHCNOPMHOIL 0Y0i6elbHOI MeXHIKU OeMOHCMPYE, WO
3G2a1bHOI0 NPOOIEMOI0 € HeOOCMAMHICMb MA2080-34inHux axocmei. Ilodonamu yeu HedoaiK MOdic-
HA 3A80AKU BUKOPUCMAHHIO MAWUH 3 YCIMA NPOGIOHUMU KOAECaMUl, d 8 pa3i 6UKOPUCMAHHS CKpene-
pa ye ModICIUBO 3AB0SAKU BNPOBAOICEHHIO NPOBIOHO20 NPUBOOa 3adwix xouic. Modepuizayis mpamc-
Micii 0038014€ 30inbUUMU NPOOYKIMUBHICb 3AB0AKU  30ILIbUEHHIO 00 €My IPDYHMY 8 KO8, abo
CKOPOYEHHIO 4acCy 3aN08HEHHS KOBUIA, alle NPU3B00Umsb 00 3MIHU HABAHMAICEHb V 8Y31AX MEmAalo-
KOHCMPYKYIi.

Kntouoei cnosa:ckpenep, moodenio8ants, poOouuil npoyec, HABAHMANCEHHS, MemAalOKOHCMPYKYIs,

npoGIOHI Koneca.

Beryn

HamniBnpuuinHi Ta caMoxiaHi Oy/iBeNibHI Ma-
HIMHA (CKpeTiepH, TPaHIIEHHI eKCKaBaTOpH, Mpo-
KIIaIATbHUKN KOMYHIKaIlill) BUKOPHUCTOBYIOTHCS
i 9yac 3eMJIEPUIHUX POOIT, a TaKoX LI Iiepe-
BE3CHHS PI3HOMaHITHUX OyJliBETbHUX MaTepiaiiB
(camockuy, 6iTyMO- Ta 1ieMenToBo3u) [1].

BusHavyanpHOIO OCOOJMMBICTIO IMX MALIHMH €
nepefaya YacTWHHU Baru pobodoro obiaJHaHHS
Ha 0a30BUH TATay, MO JO3BOJISIE MiABHIUTH
TATOBi BIIACTHBOCTI MAIITUHH.

JloJaTKOBO MiABHINKUTH TATOBI SIKOCTI TaKoOi
TEXHIKM MOXJIUBO 3aBASKH TMPUBOAY 3aJHIX
KOJIiC, TOOTO CTBOPEHHIO TOBHONPHWBITHOI Ma-
IIMHU.

JlocBiT  BUKOPUCTaHHS  ITHEBMOKOJIICHUX
CKpETepiB TOKa3aB HEMOXIIMBICTh TTOBHOTO 3a-
BAaHTAXEHHS IPYHTY OO KOBIIAa 0e3 BUKOpHC-
TaHHA cXeM poOOTH 3 BUKOPHCTaHHSAM JOJaTKO-
BUX TATaviB a00 MPUMYCOBUX MEXaHi3MiB [2].

Cepen BemuKkol KUTBKOCTI 3acoOiB ITiJBH-
meHHs e()eKTUBHOCTI CKperepiB OJHUM 3 Haid-
O1ITBIII TIOUIMPEHUX € BUKOPUCTAHHS MOBHOMPH-
BiTHUX MamuH [3], B SKUX mepenada KPyTHOTO
MOMEHTY Ha 3aJIHIO BIiCh 3JIIHCHIOETHCS BiJ[ OC-
HOBHOTO 200 JIOJIATKOBOTO JIBUTYHA, IO J03BO-
nsie  30INMBIIUTH  CTYIiHL 3allOBHEHHS KOBIIA
CKOPOTUTH 4Yac KOMNAaHHsS, ajleé MPU3BOIUTH [0
3MiHH HaBaHTaXEHb, IO JIOTh y BY3Jax MeTa-
JIOKOHCTPYKII ckperiepa. TakuM 4rHOM, HEO0O-
X1HICTh TiABUILEHHS €(EeKTUBHOCTI eKCILTya-
Tallii MHEBMOKOIIICHUX CKperepiB 3 ycima Ipo-
BIJTHUMH KOJIECAMH 3aBJSIKK  BHKOPHCTAHHIO
pallioOHAIBHUX PEKUMIB POOOTH Ta BU3HAYCHHS
3aKOHOMIPHOCTEH HaBaHTaKCHHS METaJIOKOHCT-
PYKIIii CKpernepa Ha OCHOBI CTBOPEHOI po3paxy-

HKOBOI CXE€MHU Ta MaTEeMaTUYHOI MOJIEIN € aKTy-
aJIbHUM 3aBJIaHHSIM.

AHaJi3 my0Jikanii

Y pobori [4] mpoBeneHO TOCIIHKEHHS HaBaH-
Ta)KEHHS HECHUX PaM HamiBIOPUYEIiB ISl Mepe-
BE3EHHS CLILCHKOTOCHOAAPCHKOI MPOYKINi, sKi
eKCIDTYaTyIOThCs B yMOBax Oe3mopiioks. Buko-
pHCTaHHS METOJy MiHIMyMY MOTEHIIAILHOT eHe-
prii medopmarii JO3BONMIO BpaxyBaTH €HEpPril
3TUHY Ta KPY4EHHSI.

MopemtoBaHHsT  JO3BOJUIIO  OINTHMIi3yBaTH
KOHCTPYKIIIF0 paMu Ta ii BY3JiB, MiJBUIIUTH Pi-
BEeHb HAIMHOCTI Ta 3MEHIIUTH MaTepialoMicT-
KIiCTh, IO MiJBUIIWIO TEPMiH Ta OE3MeKy eKc-
TUTyaTallil HaImiBIPHUYEiB.

[MuTanHs BU3HAYEHHS 3yCHib, IO HIIOTh Y
TATOBIM paMi CaMOXiJHOTO CKperepa 3 ycima
TATOBUMHU KOJIECAMH, Ha OCHOBI PO3p0o0JIeHOT
MaTeMaTU4YHOI MOJIEJi PO3IJISIHYTO B poOoTi [5],
aye JOCIIJDKeHHS BITUBY PO3IOALTY CHIIH TATH
MDK TATa4eM Ta CKperepoM Ha HaBaHTAKEHHS
He mpoBojuiocs. He mocmimkyBamacsi Takox
poOoTa ckperiepa Ha T'PyHTax Pi3HOI KaTeropii,
sIKi BIUTMBAIOTh HA TUII TIPOIIECIB, a cama MOJIEIb
moTpedye TOOoMpaIfoBaHHs.

VY crarti [6] HaBaHTaXEHHSI METAJIOKOHCTPY-
KIii CKperepa po3risiIaeThcsl Ha OCHOBI CHII, 11O
JIIOTh CTaTU4HO, 0e3 BpaxyBaHHS JAMHAMIYHOI
CKJIaJI0BOT, IO TPU3BOJIUTH JIO MOXMOOK Y J0C-
JPKEHHSX Ta PO3PaxXyHKaXx.

Ilinx gac eKkcCIIepUMEHTATBHHUX JOCIIHKCHB
HaBaHTAXXEHHSA MOJENIEN 3aJHIX CTIHOK KOBIIA
CKperepa B yMOBax 3MiHM BHCOTH KpIIJICHHS
MIPUBOJY TiAPOLMIIHIPA 3 BUKOPUCTAHHSIM TI0-
JSIPU3AI[THO-ONITHYHOTO METOAY Ta MOPIBHSHHS
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3 po3paxyHKaMH METOJIaMH KiHIIEBHX CJIEMEHTIB
Oyno BH3HAYCHO, IO TpaIuLiiiHA KOHCTPYKIis
3a0HbOI CTIHKM CKpellepa BHUMAara€ BIOCKOHa-
JIEHHSI MOJI0 ONTUMAIIBHOI KOH(Iryparmii i Mim-
HOCTi [7]. 3anpomnoHoBaHy METOAMKY B MalOyT-
HBOMY MOJKJIMBO BHKOPHUCTATH B JTOCIIIKCHHSX
HaBaHTAXEHHS TATOBOI paMH.

Hoguit meToa BUNpOOyBaHHS IPYHTY Ha ao-
PasUBHICTh AJIS BU3HAYCHHS BIUIMBY T'eOJOTiy-
HUX TapaMeTpiB came aOpa3WBHOTO ITIIIAHOTO
IPYHTY Ha 3HOILICHHA HOKEBOTO OOJaIHaHHSI
CKpETIepiB 3allPONIOHOBAHO B CTaTTi [§].

Brume ocHOBHUX (haKkTOPiB Ha €(EeKTHBHICTH
poboTu ckpemnepa B TpaBifHUX IPyHTax Iif 9ac
NPOBENICHHS EKCIIEPUMEHTAIbHUX JOCIiIKEHb
pO3rIIsIHYTO B po0oTi [9].

VY nmocrmimkeHHI HaBeIEHO MPOIEC 3aCTOCY-
BaHHsS METOAY OUCKPETHHX EJIEMEHTIB AJISI OIl-
THMI3allii BUKOPUCTAHHS CKpernepa Iij Jac 3e-
MJISTHEX pOOIT y ciimbchbkoMy rocmomapcTsi [10].

Meta Ta nocTaHOBKA 3aBJIaHHS
BusHaueHHs 3aKOHOMIpHOCTEH HaBaHTa)KEH-
HS METAJIOKOHCTPYKIIIi HAIiBIPHYITHOTO CKpe-
nepa 3 MPUBOJIOM 3aJIHBOI OCi Ta PalliOHATBHOTO
PO3MONLTY TATOBHX 3YCHJIb MIXK TATadeM i CKpe-
HIEPOM.

MaremaTH4yHe MOJeTIOBAHHS HANIBNPH-
4yillHOr0 CKpemnepa 3 yciMa NpoBiIHUMHU
KoJiecaMu

[MpoBenenuii aHami3 KOHCTPYKIII 1 YMOB
eKCIUTyaTallii CKpenepiB J03BOJIWIM BU3HAYUTH
oOMexeHHs, SKi OyliM BUKOPUCTaHI I dYac
CKJIaJJaHHSI CXEMH.

Sk mpyxHMH enemMeHT Oyja BUKOpHCTaHA
TSATOBa pama, sIKka Mae HalHIKYIY JKOPCTKICTh 3-
MOMIXK 1HIIUX BY3JIiB METAIOKOHCTPYKIIi.

PozpaxyHkoBa cxema HamiBIPHYITHOTO CKpe-
riepa 3 ycimMa MpOBITHUMY KOJIECaMH TTiJT 9ac KO-
MaHHA TPyHTY (puc. 1) HaBeneHa y BUTIIAMI TBOX
Mac m,,m, , IKi MaroTh MO3/I0BXKHi, BEPTUKAIIBHI 1

KyTOBi TIEpEMIIlIEHHS X, Y, .

Puc. 1. Po3paxyHkoBa cxema HaIiBIPUUIITHOTO
CKperepa

Cunm TTH Ha TATOBUX KOJIecax TsArada mos3-
Haueni sk 7;,7T, cuma 1aru Ta ckpemepa —1;,

peakuii IpyHTy Ha ocsix — R, R,,R;, omip ko-
YeHHI0 Komic —Fq, F,, F; , TOpH30HTaIbHA Ta Be-

pTHKalbHA CKJIaJIOBI CHJIM OTOPY KOIAHHS, MPHU-
KJIaZeHl 10 Hoxa ckpenepa, — R;, Ry, cum
TsoKiHHA — G;,G, JKOpCTKICTh TArOBOI pamu
CKperepa B TOPH30HTAJIbHOMY HANPSMKY I03-
Hayena sk U, a'y BepTukanbHomy — U, .

PagianbHa KOPCTKICTh MPOBIAHHUX KOJIC —
G,G,,C;, xoediuieHTH  AeMIQyBaHHA — —
K.K,,K;.

Beprukanbhi peakuii Ha Kolecax:

R =C[-y, +( +1,)0, ]+

- ()
+h -0+ +1,)0];

R, =C[-y, -, -1, + @)
+ki[=y, =, = 1,01

Ry =Cy(=y, +10,)) + by (=, = 1¢,) . (3)
Peakmii y mapHipax TATOBOi pamu:
E. =U, ) Ax; +UpAy;, 4)

B, =U,Ax; +UpAy;, (5)
ne Ax;,— nedopmallisi paMu B TOPU30HTAIBHOMY
HanpsMKy, Ay, — nedopmallisi paMu B BepTHKa-
JBHOMY HAaIPSIMKY.

Bemnmuunn  Ax;, Ay, BU3HAueHI SK pPi3HUIA

nepeMillieHb KparoK KpIMJIeHHs TSAroBOl pamu
JI0 TSATaya Ta CKperepa:

Ax, =X, —X,, (6)

Ay =y =, (7
Cunu oropy pi3aHHIO T'PYHTY:

%= : ®)
Ry =Rgvy
ne A — IHTEHCHUBHICTH 30LIBIIEHHS KUIBKOCTI
OIOPIB KOIAHHIO, SIKa BU3HAYAETHCS BUJIOM Ta
KaTeropi€ro T'PyHTY.
BenuunHa TATOBOTO 3yCHIIIS BH3HAYAETHCS
34ilTHOK Barow MallWHU Ta KOe(illiEHTOM 34e-
IJICHHS O :
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I=1+T,+T;
)
T=(G +G,—Ry)o.
MateMaTiuHy MOAETbh  HaMiBIPHYITHOTO

CKperiepa 3almIineMo TakK:

my X +mh@ =T, + T, —F, - F, -

U (x5 =%) U (3 — 1),

my -y, +myl, 0, =-Cy +C [(111 +1,,) =, _llm)]
¢ —ky +k [(111 +1,) = (4, _llm)]‘j .

+Uy, (xl —x2)+U22 ()’1 _yz),

mhyx, +mllny+[m] (h12 +112m)+J1}(P1 =

=-C, (111 +l]m);

2
M +C1(111 +Ilm) ¢~k (111 +llm)y1 +

2
+k, (L +1,) s
¢, —C (112 +llm)y1 +

2
+C, (llz +llm) ¢ — K (llz +, )§

2

N +k1(112 +llm) ¢+ £F,h
FiZhlm - Tilhlm - TiZhlm.;
my - Xy + myhy 0, =T, — R — Fy + Uy (x5 —x,) +
+U (v = 1)),
my -y, +my(ly —1y)0, =
==, + Gyl 0, —kyy, +
+kylyy 0y = Uy (% — %)) —Up, (yz =N ) +Rjp,

(10)

J’_

1m

myhyXy +my (I = 13) v, "‘[mz (h22 +122m)+J2j|(P2 =

=Co(3 =)y + Gl y, + Czlzzz(Pz +
+hylyy — kzlzzz(Pz +Fyhy,, + Rohy, + Rply,.

Ilin ywac MopeOBaHHSA PEXHMIB HaBaHTa-
JKeHHs1 OyJIM BUKOPHUCTaHI TPaHWYHI YMOBH, SKi
BPaxOBYBaJIi HHU3KYy OOMEKEHb Ha IO CHII
OIOpY KONAHHIO Ta PyXy 1 peakuiii IpyHTy Ha
KoJIecax.

[IpyxHa cuiIa TPOSBISAETHCS TIIBKH B TIPO-
Heci CTHCKaHHS ITHEBMAaTHYHUX IIIUH:

¢y >0
= . 11
L P (a1

Cura onopy nepecyBaHHIO Ji€, ko R, > 0:

Rf R>0
F,= L(12)
0 R, <0

lopu3oHTanbHA Ta BEpTHUKAIBHA CHIIM OIO-
Py pi3aHHIO T'PYHTY:
x>0
x<0]’ (13)

RG
R.=
o=ls

Ry =yR,;.

VY mporeci JOCHiKEHb PO3TIAIAIUCT YMO-
BH, 3a SIKUX Oyna BiACYTHS mepefada KpyTHOTO
MOMEHTY Ha 3aJIHIO BICh CKperepa, TOOTO TATO-
B€ 3yCHIIIS 3a0€3MeuyBaB TUIBKH TATa4, a TAKOXK
pi3HE CHIBBiAHOILICHHS PO3MOILTY CHII TATH MIX
TATAYEM 1 CKPETIEPOM.

[lix gac mocmimkeHp Oyno BU3HAYEHO, 10
TOPHU30HTAJIbHI CHJIH, SIKi BHUKJIMKAIOTh MOB30-
BXKHI KOJIMBAaHHSI MOJIEJNi, TIEPEBHUILYIOTh BEPTH-
KaJbHi.

Bupa rpadikiB KonvBaHb Maike 0JJHAKOBHH B
000X HampsMKaxX, a MakCUMajbHi 3Ha4YEeHHS 3Y-
CHITb TOCATAIOTHCS Ha TIOYATKy Tportiecy (puc. 2).

I'xH

1040

0.2 tyeew
Puc. 2. Pe3ynbTaTt MOZIEIIOBaHHSI POLIECIB
HABaHTAXXCHHS TATOBOI: 1 — CKperep 3 mepeHiM
npusogom, 7 = 100 %, 2-3 — ckpenep 3 TOBHUM
npusojom, 7 =70 %, 50 % 3aranpHOT CHIIH TATH

HaiiGinpmmni 3ycwims BHHHKAOTH ITiJ] 4ac
poOoTH cKperepa 3 MEpeJHIM MPUBOJOM, BOHU
MAarOTh MBUJIKHN TEMIT 3pOCTaHHs, a KoeillieHT
JTUHaMidHOCTI AopiBHIOE 1,9.

Ilig yac mix’eqHaHHS 3a7HBOTO MPHBOAY
TEMII 1 BeJIMUMHA HAaBAaHTAKEHb, 1110 BUHUKAIOTD,
3MEHIIYIOTHCS, a Koe(ilieHT AMHAMIYHOCTI J0-
piBHtoe 1,1-1,5 3a ymoBH peanizamii 3aHbOIO
Biccto ckpernepa 30 ta 50 % 3araabHOi CHIIN Ts-
T'H, BIAMOBIIHO.

[linx wac mnepenadi Ha 3agHIO Bick 70 %
3arajibHOI CHUJIM TATH JEHI0 3MIHIOETHCS THIT KO-
JWBAJLHUX MPOIECIB, 30KpeMa 30UTBIITYETHCS
aMIUTITy/1a, TEeMIT 1 MaKCHMalbHI 3HAYCHHS
Maiike He 3MiHHI.

TakuMm uuHOM, po0OTa HAMIBIPHYITHOTO
CKperepa 3 IMOBHUM IMPHUBOJOM MPHU3BOIUTH IO
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3MCHIICHHS HABaHTaKCHHS TATOBOI paMH, a
HaOIbII MPUHHATHUM PEKUMOM € BapiaHT
PIBHOTO PO3MOJIUTY TATOBOTO 3yCHIUISL MIX Tpa-
KTOPOM 1 CKpETIepoM.

3 MeTor0 BHU3HAUEHHs BIUIMBY KaTeropii Ta
TUIY TPYHTY, IO PO3pPOOIISETHCS, Ha BEITHUMHY
3yCHIIb, IO JIIFOTH Y TATOBiM pami, Oymu mpoBe-
JeHl JOCTi/KEHHS 3aJIe)KHOCTI HaBaHTa)KEHHS
Bi/l CIBBIJIHOIICHHS CWJIM TSATH ckperepa 1, i

TpakTopa 1, Ta IHTEHCHBHOCTI 30iJbIICHHS

OIIOPY KOIIaHHIO A .

Ilix vac mocmimkeHs OyI0 BU3HAYEHO, IO 3i
3MEHIICHHSIM KaTeropii IPYHTIB MPOIOPILIHHO
3MEHIIYIOTHCSI CHIIH, IO TiIOTh y TATOBiH pami.

Tunm kpuBHX TWIATBEPKYE BHUCHOBKH, SKi
Oynu 3po0JIeHi MM yac aHaii3y MpoleciB HaBaH-
Ta)KCHHS, 30KpeMa Ipo Te, 1110 PIBHOMIPHHUN PO3-
MOJIUT TATOBUX 3YCHIIb MK TATA4eM 1 CKpPEerepoM
€ HaWOUThII pamioHadhbHUM. JlOKa3oM IHOTO
CBIAYEHHSA € OOMEXEHICTh TEXHIYHUX MOKIIMBO-
CTCH JIOCATTH OLIbII CYTTEBOTO IEPEPO3NOILTY
CHIIM TATH MK TIEpETHIMU Ta 3aIHIMH KOJIECaAMH.

Bucnosku

Po3po06iieHo po3paxyHKOBY CXeMy HaITiBIIPH-
IITHOTO CcKpemepa 3 yciMa MpOBIIHMMH Koeca-
MU, Ha OCHOBI SIKOi 3 ypaxyBaHHSIM OOIDYHTO-
BaHUX OOMEXEHh i TPaHUIHHUX YMOB CTBOPEHO
JBOMAacoBy MaTe€MaTU4Hy MOJAEIb, SKa Mae
MOJJIUBICTD PYXY B TPbOX HalpsIMKax.

VY mporeci MonemoBaHHS BH3HAYEHO, IO
MO3/0BXKHI  JedopMariii  METaTOKOHCTPYKIIiT
3HAYHO TMEPEBUIIYIOTh BEPTHKAIBHI.

[Mponecn HaBaHTa)KEHHST MalOTh OJHAKOBUIA
TUN, a 3yCWUIs B TATrOBill pami ckpemepa 3
NPOBIAHUMH NIEpeAHiMU KojiecamMu Ha 21-46 %
MEPEBUILYIOTh Ti, 10 JilOTh y MallKHiI 3 yciMma
TATOBUMH.

Haii6inbmn parioHalbHUM € pPeXuM poOOTH,
M 4ac sSKOTO CHJa TSITU PO3MOJUISETHCS T10-
pIBHY MDX TSradeM i CKpernepoM, II0 Jae Haid-
MEHIII 3yCWIIS, IO AIF0Th, a KOe]ilieHT auHa-
MIYHOCTI JIOpiBHIOE 1,2.

OTpumaHi pe3ynbTaTd MOXYTh OyTH BHKO-
pucTaHi JUIs TPYHTIB pi3HOi Karteropii, ski
BU3HAYAIOTHCSI  IHTCHCUBHICTIO  30UIbILICHHS
onopy komanuio Big 100 mo 250 xH/m. Takum
YMHOM, BHKOPHCTaHHS HAIliBIPUYIITHUX CKpe-
nepiB 3 yciMa TSATOBHMHU KOJIECAMH JIO3BOJISIE
CYTTEBO 3MCHIIMTH HAaBAHTAXKEHHS TATOBOI
pamu Ta 30UTIIUTH e(hEeKTUBHICTH POOOTH.
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Research on the load of a pneumatic wheel scraper

Abstract. Problem. Semi-trailer and self-propelled
construction machines are widely used in earthmov-
ing operations: scrapers, trench excavators, utility
trenchers, as well as in the transportation of various
construction materials: dump trucks, bitumen and
cement trucks. A characteristic feature of these ma-
chines is the transfer of part of the weight of the
working equipment to the base tractor, which in-
creases the traction properties of the machine as a
whole. Experience with pneumatic-tired scrapers has
shown that it is impossible to fully load soil into the
bucket without using additional tractors or forced
mechanisms. Among the many ways to increase the
efficiency of scrapers, one of the most common is the
use of all-wheel drive machines, in which torque is
transmitted to the rear axle from the main or aux-
iliary engine, which allows increasing the degree of
bucket filling, reducing the distance and time of dig-
ging, but leads to a change in the loads acting on the
metal structure components of the scraper. Thus, the
need to improve the efficiency of pneumatic-wheel

scrapers with all-wheel drive by using rational oper-
ating modes and determining the load patterns on the
metal structure of the scraper based on the created
calculation scheme and mathematical model is a
pressing task. Goal. Determination of the load pat-
terns on the metal structure of a semi-trailer scraper
with rear axle drive and rational distribution of trac-
tion forces between the tractor and the scraper.
Methodology. The analysis of the design and operat-
ing conditions of scrapers allowed us to identify the
limitations that were used in drawing up the dia-
gram. The traction frame, which has the lowest rigid-
ity among other metal structure components, was
used as the elastic element. When modeling load
modes, boundary conditions were used that took into
account a number of restrictions on the action of
forces resisting digging and movement, as well as
soil reactions on the wheels. Results. The simulation
showed that the longitudinal deformations of the
metal structure significantly exceed the vertical ones.
The loading processes are similar, but the forces in
the traction frame of the scraper with front-wheel
drive exceed those in the machine with all-wheel
drive by 21-46%. The most rational operating mode
is considered to be the one in which the traction
force is distributed equally between the tractor and
the scraper, which gives the smallest acting forces,
and the dynamic coefficient is equal to 1.2. Origi-
nality. A calculation scheme for a semi-trailer scra-
per with all drive wheels has been developed, on the
basis of which, taking into account reasonable re-
strictions and boundary conditions, a two-mass ma-
thematical model capable of moving in three direc-
tions has been created. Practical value. The results
obtained can be used for soils of various categories,
characterized by an intensity of resistance to digging
ranging from 100 to 250 kN/m. Thus, the use of semi-
mounted scrapers with all-wheel drive significantly
reduces the load on the traction frame and increases
work efficiency.

Keywords: scraper; modeling; workflow, load; metal
structure; drive wheels
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