BuiBoabl. Pazpaborannbie 3aBHCUMOCTH (2-7) TO3BOJISIOT pelIaTh PsJ TEX-
HOJIOTMUECKHX 33/1a4, CBSI3aHHBIX C ITPOM3BOJICTBOM OYpOB3pHIBHBIX pabot. Tak B
CUIy psiia IPUYUH B HACTOSIIIEE BpPEMs Ha Kapbepax POCMAaTPUBAETCS TEHACHIUS
K YBEIIMUEHHIO TUaMeTpa CKBa)KMH IpH 00ypuBaHuM Oj0KOB. [Ipu mepexone Ha
OoJbIlIie TUAMETPBI, HOBBIE TAPAMETPhI CETKH CKBAYKHH ONPENEISIOTCS OIBITHBIM
myreM. HalijieHHbIe 3aBUCHMOCTH TIO3BOJISIFOT IPOM3BECTH OoJiee CTPOrMi aHan3
W3MEHEHHs] KadecTBa JPOOJEHHS MPH Pa3IUYHBIX IOIXOJaX K 3TOMY IIpOIecCy.
IIpu coxpaHeHNH yAENbHBIX pacxonoB BB nmocTosHHBIMY, OCTOSIHHBIMU OCTaHYT-
csl Takoke yaenbHbele 00beMbl OypeHus. [Ipu sTom ynenbHble 3aTpaThl o BB ocra-
HYTCS HEU3MEHHBIMH, HO YMEHBIIATCS yJEeNbHBIE 3aTpaThl OypeHHs, TaKk Kak Co-
ryacHo pabore [4] OHM YMEHBIIAIOTCS C YBEJIMYCHHWEM IUaMeTpa CKBa)KUHBI 00-

paTHO ,/d,, . CormacHo 3aBucumoctd (7), 4TOOBI COXPaHHUTh JOCTHTHYTOE KadecT-
BO JIPOOJICHHUS, C YBEIUYCHHEM JaMeTpa HEOOXOMUMO YBEIHYUTh y/CTbHbIA pac-
xo1 BB nponiopriroHanbHo /d , TO €CTh CyMMapHBIe 3aTpaThl OyIyT BO3pACTAaTh.
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DECREASE OF IRON-ORE TRANSPORTATION COST PRICE BY
SUPERSIZE TRUCKS AT THE EXPENSE OF ROLLING COEFFICIENT
REDUCTION

The article considers the methods, which will help reduce the consumption of combus-
tive-lubricating materials, increase the efficiency of supersize trucks and complexity of
maintenance, current repair, thereby ensuring that will enhance the safety of movement of
supersize trucks, and their exchange rate stability, as well as will reduce the volume of strip-
ping at the widening of pitwalls.

B crathe paccmaTpuBaroTCs METOHBIL, KOTOpPBIE IOMOIYT CHHU3UTH PAacXOX rOproue-
CMa304YHBIX MaTepHajioB, MOBBICUTH 3(P(PEKTUBHOCTh PAOOTH OONBIIETPY3HBIX KapbepHBIX
aBTOCaMOCBAJIOB U TPYIOEMKOCTh TEXHHYECKOTO OOCITY)KHBaHHs, TEKYIIETO pEMOHTa, KOTO-
PBII TEM CaMBbIM ITOBBICHT 0€30ITaCHOCTH JABM)KEHHS KaphepPHBIX aBTOCAMOCBAJIOB, U HX Kyp-
COBYIO CTOMKOCTB, @ TaKk€ YMEHBIIMT O00BEM BCKPBHIIIHBIX paboT mpu pa3Hoce OOpTOB

Kapbepy.
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B crarTi po3rmsmaroTeCs METOMH, SIKi JOIOMOXKYTH 3HHM3UTH BHTPATH ITAIIMBHO-
MaCTHJIBHMX MarepialiiB, MiIBHIINTH e€(EeKTHUBHICTE POOOTH BEIMKOBAaHTAKHHUX Kap’ €pPHHX
aBTOCAaMOCKHU/IIB Ta TIPAIIEEMKICTh TEXHIYHOTO OOCIYrOBYBaHHS, ITOTOYHOTO PEMOHTY, IO
THM CaMHM ITiJBUIINTE O€3MeKy pyxy Kap'epHHX aBTOCAMOCKHIIB, 1 iX KypCcOBY CTIHKiCTb, a
TaKOX 3MEHIINTH 00'eM BCKPHIIIHUX POOIT MU po3HECeHH] OOpTIB Kap'epy.

The problem and its connection with scientific and practical tasks. The
work theme coincides with the project program «TACIS» introduced in Ukraine,
concerning increase of combustive-lubricating materials efficiency use. This pro-
ject has the purpose to help Ukrainian government to develop and introduce power
saving technologies into motor transport and to reduce requirements for combus-
tive-lubricating materials. Relative density of transportation costs in overall spe-
cific expenses of mining operations at pit depth of 50-70 m makes 35-40 %, and at
depth of 50-65 % - 250-300 m. Still the bigger cost transportation expenses will
have in pits with project depth of 650-700 m. Thus transportation can expenses up
grow to 70 % from the overall expenses on mining operations.

The analysis of researches and publications. Nowadays, part of mining by
open-pit method in ferrous metallurgy exceeds 80 %, non-ferrous — 70 %, to coal
industry — 50 %, non-metallic — almost 100 %. The analysis of work of operating
pits, studies of mining-technical terms, their exploitation, testifies that the main
problem of the open-pit mining is becoming by the transport problem. Without
regarding to the equipment of pits by a new transport equipment, trucks by a carry-
ing capacity 110 tons and higher, improvement of technology and organization of
production, the prime price of mining of 1 t of raw ore grows with every year.

By such method a decision of task on the grounding of parameters of pit mo-
torways is actual.

With a transition from the planned economy to to market relations consider-
able changes happened in the structure of domestic mining-metallurgical complex
of Ukraine. Extraordinarily quickly, passing the row of the organizational stages, it
began to develop due to conception about development of mining-metallurgical
complex of Ukraine to 2016 year, which is approved by Decision of Verkhovna
Rada. It is in particular marked that one of basic operating of mining-metallurgical
complex conditions is reorientation of production process on resourse-saving tech-
nologies. Exactly to this pressing question for Ukraine this article is devoted, with
the purpose of the cost cutting on transporting of iron-ore heavy pit trucks and the
same considerably to cut prime cost the finished good, that enable to compete
Ukrainian mining raw material at the international market of iron-ore.

Statement of the problem. The substantiation of parameters of a pit ramp
and its cross-section profile, and working out of methodical recommendations con-
cerning building of a new cross-section profile of a pit ramp which will raise over-
all performance of supersize trucks is offered. The cost price of transportations,
expenses of combustive-lubricating materials means, deterioration of autotypes,
labor input of maintenance service and servicing at the expense of decrease in fac-
tor of resistance of movement and pressure in a stain of contact of a wheel with
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road, thereby will raise trucks safety, and also will reduce stripping at pit-walls
widening.

Statement of a material and results. Influence of constructive corners of in-
stallation of operated wheels on parameters of movement of a supersize truck.

As it is known from a car design, a wheel, has incline and toe-in. In a design
of a supersize truck there is a incline and toe-in. If to look at front of the car at
wheels (a Fig. 1) it is visible that the prout-axle pivot deviates a vertical on a cor-
ner o — a corner of inclined. In this connection, the distance between the top and
bottom parts of a wheel isn't identical. From above this distance will be bigger, and
from below — smaller.

(0

i RS oo 2 X
Fig. 1. Wheels disorder angle

If to look at front wheels from above, we will see that planes in which lie
wheels, deviate a longitudinal vertical axial plane of the car, that is wheels have
ascensions. (A Fig. 2). The ascension size is a difference of distance between
wheels along the edges of their rims in front and behind (A-b); regulate it, chang-
ing length of cross-section draft.

&

Fig. 2. Convergence of wheels angles
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Prout-axle pivot and wheels are established so that to raise firmness of oper-
ated wheels during the car movement and to facilitate driving of them. Sizes of
angles of installation prout-axle pivot, a angle of disorder of wheels and their as-
cension for each car of a steel [1-2].

Thus, by means of an inclination prout-axle pivot in longitudinal and cross-
section directions automatic stabilization of forward wheels which supervise over
direction of movement and forces which arise at rotation of inclined wheels also is
provided.

On supersize trucks of mark of BelAZ, KOMATSU, KATERPILLAR various
designs of a steering trapeze are applied. The steering trapeze is applied to truck of
BelAZ-7512 with rotary cylinders 1, damping the device 2, and cross-section steer-
ing draft 3. The difference between the sizes A and B also should be no more than
5 mm, and an exit to a rod, the cylinder of turn B=325+2 mm (a Fig. 3) [3-6].

” r
T '
o g i~ X

Fig. 3. A steering trapeze of a supersize truck BelAZ-7512

At angle of lift, equals to 4-5° capacity which is spent on wheel movement,
approximately exceeds capacity by 3 times which is spent at rectilinear movement
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of these wheels. Thus the momentum force necessary for rolling of a wheel with
input, can be several times more forces which needs to be put to it at rolling with-
out pull.

Slope angles of front exle pivot on some supersize trucks are resulted in Tab. 1

Table 1
Angles of slope front exle pivot on supersize trucks
Truck mark angle of camber Angle of wheels convergence A-B, (mm)
benA3-7512 0,5-1 5-7
KOMATSUHD-1200 0,5-1 5-7
KAT 725 0,5-1 5-7

Force which establishes operated wheels in a rectilinear direction is called as
force of lateral input of a wheel and she constantly tries to turn out wheels to per-
pendicularly longitudinal axes of the car, this force also causes also a lateral deflec-
tion of the tire. Truck wheels which move, should slide in parallel each other, thus
under the influence of the lateral elastic tire and force of withdrawal, a wheel, want
to be developed: right — on the right, and left — on left. It will cause some sliding of
the tire and will increase its deterioration. To reduce this sliding, a wheel is assem-
bled with some convergence.

Change of the tire form under the influence of normal loading.

The tire directly adjoins to a road surface. Being pumped with air, it becomes
elastic and capable to accept the big loadings. Under the influence of external load-
ing the tire receives difficult deformation. This deformation for convenience of
studying usually divide on simpler: normal (radial), circular (tangential), longitudi-
nal, cross-section (lateral) and angular.

Under the influence of normal loading whole tire, all its elements is de-
formed. In different points of a circle of a wheel and a tire profile this deformation
has different size. If rolling wheels is absent, tire deformation on a circle is distrib-
uted symmetrically concerning a vertical plane which passes through a wheel axis.
The tires of a radial and diagonal design pumped up by air in a longitudinal plane
of a wheel have the circle form. Under the influence of normal loading this form of
various types of tires changes differently.

On size and character of distribution of specific pressure considerable influ-
ence has a wheel inclination to road.

With growth of slope angle of a wheel to road non-uniformity of distribution
of specific pressure grows. Especially big non-uniformity of distribution of specific
pressure is observed in a direction of a cross-section axis of contact. Pressure dia-
gram on a contact plane has symmetry axes. The contact form is very deformed
and isn't similar to an ellipse or an oval [7]. A Fig. 4.
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Fig. 4. Distribution of pressure on a plane of contact of a motionless wheel which leans
against a rigid surface: — a tire profile at normal loading on a wheel; — a tire profile at very
heavy load; — distribution of specific pressure in contact; — section of a stain of contact of a

wheel; — pressure diagram of distributions of specific pressure

Analyzing influence of loading on the tire of a supersize truck, it is possible
to draw a conclusion that deformation of the tire of a supersize truck is difficult
physical process because the tire is deformed not only under weight of vertical
load, but also under size horizontal and tangents of forces.

In practice operation normal rigidity depends on a number of factors, namely
from dynamic modes of load, the form of a basic surface, the form and the sizes
non-uniformity, temperature and tire materials.

Influence of deformation of the tire of a supersize truck on its resistance of
movement.

At transition from a motionless wheel to what rotating in a range of speeds 0-
Skm/4, and for separate tires, — to 30 km/h, falling of rigidity of the tire which for
diagonal tires makes from 10 to 20 %, for radial — from 2 to 8 % is observed. This
phenomenon is connected with a relaxation in rubber and a cord, and also with
non-uniform rigidity on a circle of the tire and with sliding places in a stain of con-
tact which in radial tires is much less, than at the diagonal.

With growth of speed, from 3-5 km/h, rigidity of all tires which is connected
with increase in lateral walls to a frame grows.

Resistance of movement of the tire on a road surface is found out mainly through
a material hysteresis, that is a tire deflection. On the basis of experimental data, energy
expenses are distributed thus: internal hysteresis expenses make 90-95 %, a friction
between the tire and road of 2-10 %, air resistance of 1,5-3,5 % [7-8]

The conclusions and recommendations. That’s why, decrease in the cost
price of transportation of iron ore by supersize trucks at the expense of factor re-
duction growing rolling wheels, is an actual problem both mining-metallurgical
industry and economy, ecology and transport.
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KpuBopi3bkuii TeXHIYHUN YHIBEPCHUTET

E®EKTUBHICTD JE®OPMAIIMHOI MOJEJI PO3PAXYHKY ITPH
OnIHIOI HAITPYKEHO-JE®OPMOBAHOI'O CTAHY
3AJIIBOBETOHHOI'O 3rNHAJIBHOI'O EJIEMEHTA

HaBeneHo anroputM Ta METOIMKA pO3paxyHKy MIITHOCTI HOPMAaJBHHX ITepepi3iB 3ami-
300€TOHHHX 3THHAIBHUX EJIEMEHTIB 3a MPOEKTOM HOBHMX HAIiOHAJHHHX HOPM. BHKOHAHO
TIOPiBHSHHS CTYIIEHIO HaJIiifHOCTI po3paxyHKoBUX (opmyi. [IpoBexeHO 00poOKy moCiiTHIX
JTaHUX, 3pOOJIEHO BICHOBKH.

IpuBenéH aIrOpUT™M M METOIUKA PacuéTa MPOYHOCTH HOPMAIIBHBIX CEUEHHH JKEeIIe30-
GETOHHBIX M3rMOAEMBIX 3JIEMEHTOB IO MPOEKTY HOBBIX HAIIMOHAIBHBIX HOPM. BBIMOIHEHO
CpaBHEHHE CTETICHU HaJEKHOCTH PacdéTHBIX Gopmyi. [IpoBeneHa o6paboTka SKCIepHUMEH-
TaJIbHBIX TAHHBIX, C/ICJIAHBI BBIBOIBL.

IIpobGsiema Ta ii 3B’A30K 3 HAYKOBHMH TAa NPAKTHYHHUMH 3aBAAHHSMH.
KracuuHa Teopis po3paxyHKy 3a1i300€TOHHHX €JIEMEHTIB 0araTopa3oBo 3a3HaBaJa
KPUTHKH, alie, Teplli HaMaranHs no0yayBaTH pO3PaxyHOK 3aili3006TOHHHUX KOHC-
TPYKLI#, BUXOAAYH 31 cTafil pyHHYBaHHS, 3aBISKH YUCTO EMITIPUYHOMY HAIPSMKY
He OyJIM KOHKYPEHTOM Teopii mpyXHOro 0eroHy. Pa3oMm 3 muM, BYCHI BigMivaim,
10 MalOyTHS Teopis 3ai300eToHy Oyze modymoBaHa Ha 0a3i MPYKHOIUIACTHIHHUX
nedopmariit 6eToHy Ta apMaTypH.

CyuacHuii eTan po3BHUTKY Teopii 3a1i300eTOHY TiCHO MOB'si3aHui 3 Aedopma-
LIITHOIO0 MOZIEILTIO TIepepi3iB €BpocTaHaapTiB.

AmHnaJji3 mocaimkensb i myomikamiit. OCTaHHIMU pOKaMH 3HAXOJUTH ITUPOKE
3aCTOCYBaHHSI METOJ ITIEpEepi3iB 3 BHKOPHUCTaHHAM JedopMamiiHOl Mofemi, sKa
JIO3BOJISIE 3 €MHUX YHIBEPCAIBHHX IO3UIIINA PO3paxoByBaTH 3aJ1i300€TOHHI eneMe-
HTH Oyab-sIKOi (hOpMH IOTIEpEYHOro Hepepily, 3 PI3HOMaHITHUMH apMaTyporo Ta
6eToHOM. XapaKTEepHOI OCOOJIMBICTIO MOJENI € 3aCTOCYBaHHS, KPiM PiBHSHb PiB-

280



