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Kaprabait A.T., Kycaiinosa I".M., Taiibarapos E.

Ouenka YQPEeKTHBHOCTH THAPOPA3PHIBA ILIACTa B MeCTiiopoxiennsx PK
Pesiome. J1aHo 000CHOBAHHE K BHEAPCHHIO METOJOB PETYIMPOBAHHS PAa3spa0OTKH HE(TAHBIX 3aNEKEH, BAKHOM
. jamaueii KOTOPBIX SABJISETCSH AOCTOBCPHBIM IPOTHO3 HX OCHOBHBIX TEXHOIOTHYECKUX MOKA3aTENICH.

Tak »x¢ NPUBOAATCS JAHHBIC HCCIICIOBAHMA HAMPABICHHBIC HA COBEPLICHCTBOBAHUE MCTOIOB MPOrHO3HPOBAHHS
B YCIOBHSIX MECTOPOKACHHH MOMyOCTPOBA MAHTBICTAY, C 1IETBI0 YCTAHOBICHHS KPUBBIX (Da30BbIX MPOHHULAEMOCTEH,
YTOY4HEHHSI HCOAHOPOJHOCTCH IUIACTOB M TEXHOJOTMYECKHX TOKa3aTenei He(Teno0briy MIACTOB MO ICOJIOro-
TPOMBIC/IOBBIM JAHHBIM.

K:1104eBble ¢10BA: THIAPO Pas3phiB miacTa, 100bMa HedyTn, He()TAHAA 3a1¢Kb, HeTeoTnaA.

Kartabai A.T., Kusainova G.M., Taibagarov E.
The following article justifies introduction of oil fields development regulation
Summary. The following article justifies introduction of oil fields development regulation methods, which are
used, most importantly, to make a reliable prediction of basic production data. Also there are results of the research
aimed at enhance prognosis of Mangystau oil fields in order to plot the phase permeability curves, check the strata
inhomogeneity and their oil production data based on geological information.
Key words: oil production, oil reservoir, forecast, performance curve.
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PHYSICAL PHENOMENA IN THE TOOL ZONE DURING THE HOLE-MAKING OPERATIONS
OF THE TOOL SLIDE BUILT-UP REAMER

Abstract. The process of cutting during the hole-making operation is under the way of tool overcoming of forces
of resistance to the destruction of the relations of the cut layer and its transformation into the shavings from the action
of cutting forces, arising due to the main rotational motion of cutting and axial direction. The investigation of cutting
force during the hole-making operations and the slide built-up reamer with peakless teeth, which was developed as
griginal designed of metal-cutting tool were executed. In the cutting process during the turning on of the fourth tooth-
aitter in the work, there is balancing of the radial component of the cutting force, hence, stability of processing and
decrease in the pressing, vibrations, thereby the accuracy and quality of processing of apertures is increases. The
mechanism of action, and distribution of cutting forces in the hole-making operations of the tool slide built-up reamer
yill allow make the theoretical model and the mathematical description of the process of cutting. On the basis of the
heoretical model of the process of cutting the numerical values of the cutting forces and an optimum modes of cutting
hould be determined.

Key words: cutting, strength, direction, distribution, holes, friction, design, geometry, accuracy, and quality.
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1 Introduction

The process of cutting during the hole-making operation is under the way of tool overcoming (thro
cutting elements) of forces of resistance to the destruction of the relations of the cut layer and
transformation into the shavings from the action of cutting forces, arising due to the main rotational mof
of cutting and axial direction (figure 1).

In the process of cutting elastic and plastic deformations are occurred from the side of the cut layer, i
the common way, to the front surface of the tool there are forces of elastic and plastic deformations. :
from the treated surface, in the common way, to the back of the instrument’s effective is forced.

If there is normal pressure forces and relative movement of a cutter and facings, also a tool and a w
piece on the front and back surfaces of the instrument, the forces of friction will take place and remait
force [1-6].

This scheme displays correctly the action of the resistance of the material cutting and explains the
of phenomena, which are associated with the process of cutting. However, due to the complexities
counting and measuring of the forces influencing to the instrument on the part of the cut layer and of the
machined surface, the scheme for practical calculations, are not applied. |

In the cutting process to the blade instrument, there are some affects of the forces of resistance mo
it along the trajectory of the relative labor movement. The resulting force is called the power of cutting.

Cuttng

Figure 1. Diagram of the forces acting on the tool

The interaction of the cutting tool with the operating material is carried out via contacted areas,
arc located on the rear surface of the cutting blade. The processed material, providing resistance of
workers movement of the tool, affects to the non-uniformly load distributed contact pads. The pres
distribution on the front and back surfaces is as follows (figure 2).

Figure 2. Distribution of pressure on the front and the rear surface
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On the front surface the greatest pressure Py, operates close to the cutting edge (point 1). In process of
removal from it of the pressure P is decreasing, and in point 2, which will terminate the contact ran shaving
with the razor, the pressure is 0. The width of 1-2 of the contact area with the formation of brittle materials,
such as cast iron, is equal to or slightly greater than the thickness of the removing layer. In processing of
plastic materials width of the contact area is greater 1,5...3 times than the thickness of the removing layer.
There is influence of the non-uniformly distributed load on the rear surface of the blade P'.

For the solution of practical tasks, the distributed loads on the blade are replaced to the equivalent in
amount and the direction of the resultant force of cutting R. The point of the application of this force is on
the working part of the cutting edge [7-9].

In the General case, the power of cutting is not located in the main intersecting place, and makes it a
certain angle. During changing the processed material, geometric parameters of the tool, the cutting power of
cutting R not only its size changes, but also the direction in relation to the details and the tool can change.
Therefore, in the calculations of the strength of cutting R is shared into three coordinate axes Z, Y, X,
receiving projection P, Py and P,

Force P, — is enclosed power (tangential) or the main component of the cutting forces are acting in the
place of cutting in the direction of the main traffic and determines the load on the machine and the tool. The
value of P, determines the torque of the M,,,, on which the gear wheels and shafts of gears of a machine 1s
calculated.

The power of P, — is radial component of the applied perpendicular to the axis of the work piece. This
component determines the strength of spinning cutter from the work picce and the deflection of the work
picce, causing the accuracy of the details. The value of Py is necessary for calculation of bed and rest of the
machine.

The power of P, —is axial component which is acting along the axis of the work piece in parallel to the
feed direction. This component determines the load feeder of the machine. The size of Py is the starting point
for the calculation of the links of the feeder of the machine.

These three components of the forces are mutually perpendicular, therefore, the magnitude and
direction of the resultant force is defined as the diagonal of the parallelepiped:

The correlation of values of the components of the forces P,, Py, P, does not remain constant and
depends on the geometric parameters of the working part of the tool, clements of cutting modes, tool wear,
the processed material, the conditions of cutting.

The tangential component of the cutting force has the greatest importance. It is directed perpendicular
to the front surface of the plate and provides spinning cutter in the vertical flatness. It is important to note
that the tangential component of the cutting force is applied to the top of the cutting of plate and does not
pass through the axis of the frame. Thus, if power is the prop, it is appeared a point, which twists the frame
relative to its axis.

The second largest value has the axial component of the cutting forces, but it works parallel to the axis
of the frame, therefore it does not cause the spin. Radial component of the cutting force is directed
perpendicular to the axis of the frame and causes spinning.

Thus, only tangential and radial components of the cutting forces cause the spinning boring cutter. It
was considered for many years that the axial and radial components of the cutting forces are equal to 50 and
25 percent of the tangential respectively. Today this ratio is wrong, because it depends on the being
processed material, its hardness, the conditions of cutting and radius at the top of the insert [ 10-12].

2 Substantiation of the line of research

It must be known the magnitude of these forces for calculating the power of the actuator and the rigidity
of the machine, as well as to determine the strength and stiffness of the instrument and adjustment. The
research in this direction in the ficld of dynamics of cutting forces, can be divided into two groups:

1) the theoretical conclusions of equations for the reckoning of cutting forces on the basis of the
analysis of the process of removing work chips as onc of the particular cases of plastic deformation;

2) experimental determination of the cutting forces. »
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The theoretical determination of the normal force, as the studies show, i
of the calculations. In the General case for the determination of the cutti

characteristics of the plastic deformation of the material being processed, the parameters of the cut see
cocfficients of friction and shrinkage of the chip and the

more often used. The most part of the cutting forces
special devices are determined.

There are a large number of devices for measuring cutting forces. They are called the d
Regardless of the structures they consist of the following main parts:

- the load receivered transmitter:

- the load registrated receiver:

- subsidiary links that connect the transmitter to the receiver.

Dynamometers are divided into three groups: hydraulic, mechanical and electrical :

It is impossible to use dynamometers in a production environment for the determination of the cutti
forces, to be calibrated, the use of expensive and sensitive measuring devices frequently or each tim
Therefore, or taking an account of interdependences P, P, P. = f(b, a, C Cos ot ]

TR M
practise using data and simple formulas, it is usually detected in adv
measure them of the process can affect to the cutting forces.
The nature of these dependencies, is found out
processing of the received data [13-18].

ynamomete

ance, what parameters and in w

after carrying out the experiments and mathematica

3 Cutting forces in the hole-making operations
For processing holes it is proposed the tool slide built-up reamer with unpicked teeth [19]. There is o
pick on the teeth-cutters of the instrument; cutting edge is executed in an arc of a circle with inclination of
the plane of the main cutting edge relative to the plane perpendicular to the axis of the sweep. Power and
thermal voltage on the cutting edge is reduced, it reduces running out and increases the resistance, improv
the quality of the processed surface on a number of parameters, including the roughness decreases due to the
change of conditions and shave appeared kinematics.
For processing holes the reamers’ teeth-cutters (their number preferably four) are located on the:
permanent displacement along the axis, so that the appropriate point tooth-cutters are on a spiral. In some
cases, to improve the quality of the treatment, alternating angular step between the tecth of the sweep
performed. For the same purpose, non-uniform axial step sweep is performed to. Al
cdges, formed as an arc of a circle, the plane of which is inclined at an angle to the axis of rotation (holes).
On a circular area teeth-cutters excluded the top, and improvement of conditions of cutting. All teeth-cutters
are of the same size in height, i.c. are adjusted to the processing of the same diameter of the hole. Minimum
beats cutting tooth provide high accuracy of processing. To improve the accuracy of processing on the
housing reamer there are guiding elements. Mount teeth-cutters on the unfolding is performed with the help
of special clamps and screws. Teeth-cutters are made of high-speed steel or equipped with plates of hard
alloy.
The scheme of processing of tool slide built-up reamer with unpicked teeth is presented in figure 3.In.
figure 3 are designated: 7, 2, 3, 4 — the ordinal number of the tooth-cutters reamer; 5 — housing reamer;.
6 — four are displaced relative to cach other cutter reamer; 7 — mounting screws: § — clamp; 9 — picce of!
work; /0 — a flat compensation plate with holes for mounting screws; // — rails on the frame reamer;
D — diameter of the reamer (holes); D, — neck diameter, L — is the length of the work piece; £, - length of
working part of the scan: £, — neck length; S — axial feed the tool: ¥ — speed of rotation of the tool; |

V. —1s the total speed, ¢, — allowance, your first tooth-cutter; 1, — allowance, the second and the third-tooth--
cutters. i

| teeth-cutters are cutting!
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Figure 3. Scheme of processing of the hole team scan
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The processing of the holes on the national team sweep of the cutting forcces (figure 4).

Figure 4. The force of tool slide built-up reamer
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¢4 Results and discussion
During the processing holes of the tool slide built-up reamer the first tooth-cutter removes all of the

allowance for processing, and the rest - gauge the hole, which reduces the roughness of the surface and
increases accuracy.

The main job of cutting performs the first tooth-cutter. The rest of the series gauge the hole. Chips, the
first tooth-cutting, build a broader, and the second and third build narrow one.

Thus, the investigations for determining the actions and direction of the cutting forces in the processing
of holes, developed by the original design of metal-cutting tool were conducted. As can be scen from figure
4, in the cutting process during the turning on of the fourth tooth-cutter in the work, there is balancing of the
radial component of the cutting force, hence, stability of processing and decrease in the pressing, vibrations,
thereby the accuracy and quality of processing of apertures is increases.

5 Conclusion

On the basis of the above-mentioned material it is possible to formulate the following conclusions:

1. The mechanism of action, and distribution of cutting forces in the hole-making operations of the tool
slide built-up reamer will allow make the theoretical model and the mathematical description of the process

of cutting.
2. In the process of the operation is balancing of the radial component of the cutting force, hence,

stability of processing, decrease in the pressing, vibrations, thereby the accuracy and quality of processing of

apertures is increased.
3. On the basis of the theoretical model of the process of cutting the numerical values of the cutting

forces and an optimum modes of cutting should be determined.
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Tackapnuna AJK., Meugebaes T.M., lymak H.C.. Uteidacsa [.T., Mycuna XK K., KaceHos A K.
Tecikrepai KypaCTHIPBLIFAN KECKIIITi YHFLIAYLINTICH QH/Iey Kesimaeri Kecy ayMarbinaarsl QusHKAIBIK
KopiHicrepi
Tyitinaeme. Makanana 1aamiri sorapsr TETIKTCPAIN imKi OCTTiH enacyre apHanFan xana KYPBIUTBIMIbI MCTAIIT
KCCKIW OOMFAHIBIKTAH TCCIKTEPAl KyPACTHIPBUIFAH KeCKilTi YHFBUTAFBILINCH OHACY MPOLECIHACT] KeCy Ky peTTeyi
JKIHE 071ap/bIH OAFBITTAPbI, KECY AyMAFBIHAAFEI (PH3HKATBIK KOPiHiCTepi Typassr cypakTap KapacTeipbiiran. Tecikrepai
OHJIEY Ke3iH/J€ KeCy KYIUTePAi aHbIKTay GOHBIHLIA SCPTTEYJICP OPBIHIANALI, OCT CAMACh! %IHE OHICY NOMIIri KOFaphl
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JgecikTepal yHFbUIAy YIOIH TOOECH3 TICTEPIMCH KypACTHIPBUIFaH KECKIlUTI YHFBUIAFBINITEIH ©3iHAIK KYPBIIBIMBI

KYPaCTHIPBITALL
Herisri ce3aep: kecy, Kywtep, 6aFbiT, YICCTIPIM, TECIKTCD, YHKEIIIC, KYPBUTBIM, FCOMCTPHACHI, JAIAlK, cana.

Tackapuaa A XK., Menaebacs T.M., Jynax H.C., Utnibacsa I.T., Mycnna KK, Kacenos AK.

@uuueCKHe SIBICHAs B 30He Pe3anust upu o6padorke oTBepcTHii cHopHOit pe3nosoii passéprkon

Pe3tome. B cTaThe pacCMOTPCHBI BOIPOCH! (DH3HMECKHX ABJICHHH B 30HC PE3dHMS, PACNPCNCTICHHA CHIT PE3aHuA
1 HanpaBieHHA X AeficTBuit B pouecce 00paboTKH OTBEpCTHii COOPHOH PE3LOBOI PasBEPTKOM, T.K. METANIOPEKYIH I
WHCTPYMEHT HBIAETCA HOBOH KOHCTPYKUMEH And 00pabOTKM BHYTPEHHHX MOBEPXHOCTCH BBICOKOTOYHBIX ACTAACH.
BLINOIHCHBI HCC/IEZ0BAHUA O ONMPCACIECHHIO CHJI PE3AHMs PpH 00paboTKe OTBEPCTHH, pa3pabOTaHHOH OPHIHHATLHOM
KOHCTPYKUMCH METATIOPEKYUICT0 HHCTPyMEHTa — cOOpHOHM pe3nosoif pa3séprkd ¢ Oe3BEPIIMHHBIMU 3yOpAMH T
Pa3BOPAYHBAHMA OTBEPCTHH BBICOKOTO KAUECTBA MOBEPXHOCTH H TOYHOCTH 00pabOTKH.

KmoueBbie CH0BA: pe3aHHe, CHIBL, HANPARICHUE, DPACIPENEICHHC, OTBCPCTHA, TPEHHE, KOHCTPYKLUMA,

FCOMETPHA, TOYHOCTH, K&4CCTBO.

Taskarina A.Zh., Mendebaev T.M., Dudak N.S_, Ttybaeva G.T., Musina Zh.K., Kasenov A Zh.
Physical phenomena in the tool zone during the hole-making operations of the tool slide built-up reamer
Summary. In the given article questions of physical phenomena in the (ool zone, distribution of the cutting
forces and directions of their actions during the hole-making operations of the tool slide built-up reamer arc considered
because the metal-cutting tool is a new construction for inner surfacing of high-precision parts. The investigation of
cutting force during the hole-making operations and the slide built-up reamer with peakless teeth for rolling-out high-
quality surfaced and accuracy worked bores, which was developed as original designed of metal-cutting tool were

executed.
Key words: cutting, strength, direction, distribution, holes, friction, design, gcometry, accuracy and quality.

YK 622.2
JL.C. HTamranosa', FO.H. ‘Iaﬁnaponal, C.K. JI:xanaes’, A.B. Kaﬁpaﬂﬁaenaz
(‘HMucTturyT ToproTo Aena um. JILA. Kynaesa,

*Kasaxckuii HalMOHAMBHBIH Texuuucckuii yanseperter nm K., Catnaesa,

Anmarsi, Pecnybnuka Kasaxcran) .

YCTOMYMBOCTH KOHCTPYKTHUBHBIX JJIEMEHTOB KAMEPHO-CTOJIBOBOM
CHCTEMBI IPH OTPABOTKE HAKJIOHHBIX 3AJIEXKEH

AuHOTaIHsE. PacCMOTPEHO TeOMEXaHHYECKOe OOOCHOBAHHE OTPAGOTKH YYACTKOB HAKIOHHBIX 3aslexei
BHIOHM3MCHECHHLIMH BAPHAHTAMH KAMEPHO-CTONO0BOM cHCTCMBI, rjie noapabaTeBaEMas TOMUA MOPOA MOAAC[KHBACTCS
MEKIYKAMEPHBIMH  LEIHKAMH, DACHONOKCHHBIMM MO ONPCACTCHHOH CXEME, MAHCABHBIMA M OapbepHBIMH,
PA3MEIIEHHBIMH Hi TPAHHLAX OYMMCTHEIX NAHENeH OOIMPHBIX 3aNCKCH WIH MEKIYKAMEPHBIX LEIMKOB H KPOMKAMH
janeskell MPH HX OTPAHHYEHHBIX PA3MEPAX, BOMPOC YCTOIMMBOCTH KOHCTPYKTHBHBIX 3/IEMCHTOB KaMCPHO-CTONOOBOMH

cHCTEMBI pa3paboTKu.
B pesynsTarte uCCnCAOBaHMH M0aydeH KO3((HIMCHT, yIATHIBAIOIIMIE BIHSHNHC YTJId HAKIOHA U B COOTBETCTBHH

C 3THM BBCCHEI ITONPABKK Ha KACATCABHBIC HANPAKCHHA OPH PAsIHIHOM OOKOBOM JABJICHHM HA LC/IMKH. Hp()BeneHm
HCCNEA0OBAHHA MO PAcCuYCTaM BBICOTHI MOTOJOYMHHBI-MOCTA, 00CCRCHHBAIOILICTO YCTOﬁHHBOCTb BCCH KOHCprKTHBHOﬁ

CHCTEMBI TIPH ABYXBAPYCHOI 0TpadoTke.
KmoueBble CJI0BA: UENK, HAKITOHHAA 3A7CKD, YCTOHIUBOCTB, DOKOBOE AaBICHHE

OrpaboTka mepBeIX mnancicii u Onokos ARHeHCKOro paiiona JKC3Kka3raHCKOrO MeECTOPOKICHMS
BBISIBIJIA  HCOOXOAMMOCTH CYIUECTBEHHOH KOPPCKTHPOBKH TEXHONOTHMCCKHX CXEM  OTPabOTKH,
NPMMCHACMBIX B M3MCHEHHBIX YCIOBMSX M, B YaCTHOCTH, TIPH BBICMKE 3AnacoOB HAKIOHHBIX 3aJCikKeH
MOIHOCTBIO Gosee 18 M ¢ yraom nagenws 25-35°. CormacHo METOAMUCCKHM YKA3aHHSM H PEKOMCHIALHSM
HO BBICMKC 3aI1acOB Py/ibl H3 CBUTHI 3QICKCH AHHCHCKOIO PYAHHKA, Ha yIACTKAX 3aJCHKCH YKa3aHHOTO THIIA
ckoHucHTpHUpoBaHo 9,3% obmmx 3amacos [1]. «I1TD pyaHukoB, NPUHCKOB M WAXT, Pa3pabaTbIBArOIKX
MECTOPOX/ICHHS. UBETHBIX, PEAKHX H APAarolcHHBIX MCTAAIOB» OTPAHWYMBAOT MPHMCHCHHE KaMCPHO-
CTONBOBOH CHCTEMBI A 3a7€%aX MOUIHOCTBIO He Gonce 18 M m yrmamm manenns 25-35° [2]. Tepexon Ha
CHCTEMBI APYTOr0e THHA H Kiacca noTpeOycT BpcMs Ha MX OCBOCHHUE, H3MCHEHHS CETH MOATOTOBUTE/IBHEIX,
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