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Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacbl ¥nmmebiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MeXxHUKarbIK FbifibiIMOap Cepusicbl” fbinbIMU XypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachbl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapnaldbl. byn uHdekcmeny
b6apbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmebipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei meH canacblH ycbiHaObl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fblibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH eH e3ekmi xoHe 6edesndi
2eo0rs102usl XoHe mexHuKarnbIK fblribiMdap 6olbiHWa KOHMeHmke adandblfbiMbi30b! 6ir1dipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu u mexHU4eCKUxX
Hayk» bbln npuHsam 0Onsa uHdekcuposaHusi 8 Emerging Sources Citation Index, obHoeneHHoul sepcuu Web
of Science. CodepxaHue 8 amomMm uHOeKkcuposaHuU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHueul
Clarivate Analytics Ons OanbHeliweao npuHsamus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadecmeo u enybuHy KoHmeHma Ons uccriedosameriel, asmopos, u3damernel U y4dpexoeHud.
BknoyeHue Useecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmMpupyem Halwy NpueepXeHHOCMb K Haubonee akmyasbHOMY U 8/1USIMESIbHOMY KOHMEHMY
10 2e0/102UU U MEXHUYECKUM Haykam Orisi Hawezao coobujecmea.



bac pemakTtopsl
3. . 1., mpodeccop, KP ¥FA akagemuri

HN.K. BeiicembeToB

Bac penakTopbIHBIH OpBIHOacaphI

Koaraes I'.2K. pod., reon.-MuH. F. JOKTOPHI

Pegaxnmus anxkacsl

Aoaxanos T./I. npod. (Kazakcran)

Aodumena 3.C. pod., akagemuk (Kazakcran)
AocaabixoB B.H. pod., kopp.-mymieci (Kazakcran)
ArabexoB B.E. akanemuk (bemapycs)

AummeB T. pod., akagemuk (O3ipbaiixan)
Bakupor A.B. npoo., (KeIpre3cTan)
BykrykoB H.C. ipod., akagemuk (Kazakcran)
Byaar A.®. npod., akanemuk (YkpauHa)
I'anuner U.H. npoo., akanemux (ToxikcTaH)
I'pasuc P.M. npod. (AKI)

Kapmenos A.A. npod., akanemuk (Kazakcran)
KonTopoBuu A.J. npod., akagemuxk (Peceii)
KypckeeB A.K. mpod., akagemuk (Kazakcran)
KypuasoB A.M. npod., (Peceii)

Meney A.P. pod., akagemuk (Kazakcran)
O3n0eB C.M. nipod., akagemuk (Kazakcran)
Iocroaaruii B. npod., akagemux (Momaosa)
Crenanen B.I'. ipod., (I'epmanmst)

I Teiinep M. nipod. (I'epmanmst)

«KP ¥T A Xa6apaapsl. 'eonnorus :koHe TEXHUKAJIBIK FHUIBIMAAP CEPUSICHD).

ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)

Menmikrenymii: «Kasakcran PecyOnuKkachIHbIH ¥ITTBIK FRUTBIM akageMusicby PKB (AnMartsl K. ).

Kazakcran PecmyOnmukachlHBIH AKNapaT >KOHE KOFAMIBIK JaMy MHHHUCTPJITIHIH AKHapaT KOMHUTETIiHIC
29.07.2020 x. 6epinren Ne KZ39VPY 00025420 mep3iMik 6acbUTbIM TipKeYiHE KOWBLUTY Typasbl KYQJiK.

TaKkbIPpBINTBHIK 0AFBITHI: 2€0102UA HCIHE MEXHUKABIK 2bLAbIMOap O0UbIHWA MaKalanap
capuanay.
Mep3iMIiIiri: )KBUIBIHA 6 PeT.

Tupaxsl: 300 gana.

Pepaximsueig Mexkermxkaipl: 050010, AnMath K., [lleBuenko ke, 28, 219, 220 Geun.,
Ten.: 272-13-19, 272-13-18,
http://www.geolog-technical . kz/index.php/en/

© Kazakcran PeciyOnukachIHbIH ¥JITTHIK FRUTBIM akageMusichl, 2021

Tunorpadusasig Mekerwkaiibl: «NurNaz GRACE», AnMarsi K., PeickyiioB kemr., 103.

— 3 —



I'maBHBIE pegakToOp
1. 3. H., podeccop, akamemuk HAH PK

M. K. BeiicembeToB

3aMeCTHTEIb IIIaBHOT'O pe€aaKTopa

Koaraes I'.2K. ipod., TOKTOp TeOI.-MHH. HAYK

PegaknmuoHHAass KOJIJIETHS:

Aoaxanos T./I. npod. (Kazaxcran)

Aodumena 3.C. mpod., akagemuk (Kazaxcran)
AocaasixoB B.H. npod., wr.-xopp. (Kazaxcran)
ArabexoB B.E. akanemuk (benapycs)

AumneB T. ipod., akagemuk (AzepOaiimxan)
Bakupor A.B. npoo., (Kspreizcran)
BykrykoB H.C. ipod., akagemuk (Kazaxcran)
Byaar A.®. npod., akanemuk (YkpauHa)
I'annes U.H. npoo., akanemux (Tamxukucran)
I'pasuc P.M. npoo. (CILIA)

KapmenoB A.A. npod., akanemuk (Kazaxcran)
KonTopoBuu A.J. npod., akagemuk (Poccus)
KypckeeB A.K. mpoo., akagemuk (Kazaxcran)
KypuasoB A.M. npod., (Poccust)

Meney A.P. pod., akagemuk (Kazaxcran)
O3n0eB C.M. nipod., akagemuk (Kazaxcran)
Iocroaaruii B. npod., akagemux (Momosa)
Crenanen B.I'. ipod., (I'epmanmst)

I Teiinep M. nipod. (I'epmanmst)

«H3BecTuss HAH PK. Cepusi reoJioruu 4 TEXHUYECKHX HAYK.

ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)

Co6ctBennuk: PecnyOnmkaHnckoe oOmecTBeHHOEe oO0beanHenue «HarmonaneHas akajgeMus Hayk PecryOnuku
Kazaxcran (r. Anmarsr).

CBHIETENBECTBO O ITIOCTAaHOBKE HAa yYeT MEpUOJMYSCKOrO IedaTHoro mifganus B Kowmmurere wH(popMmamum
MunucrepctBa uHpopmanuu 1 oduiectBeHHoro pa3Butusa PecnyOnuku Kazaxcran Ne KZ39VPY00025420,
Bermannoe 29.07.2020 r.

TemaTHueckas HaMpaBJICHHOCTb: nyﬁﬂukauu}l cmamelil no 2e0a02uu U MmexXHUu4ecKux HayKam.

[MepuoguynaocTh: 6 pa3 B ro.
Tupax: 300 3K3eMIIAPOB.

Anpec penakiuu: 050010, r. Anmater, yi. [lleBuenko, 28, koM. 219, 220, ten.: 272-13-19, 272-13-18,
http://www.geolog-technical . kz/index.php/en/

© HannonanpHast akagemust Hayk PecrryOnuku Kaszaxcran, 2021

Anpec Tunorpaduu: «NurNaz GRACE», r. Anmatsl, yiu. Peickynosa, 103.

— 4 =



Editor in chief
doctor of Economics, professor, academician of NAS RK

I. K. Beisembetov

Deputy editor in chief
Zholtayev G.Zh. prof., dr. geol-min. sc.

Editorial board:

Abakanov T.D. prof. (Kazakhstan)

Abisheva Z.S. prof., academician (Kazakhstan)
Absadykov B.N. prof., corr. member. (Kazakhstan)
Agabekov V.Ye. academician (Belarus)

Aliyev T. prof., academician (Azerbaijan)
Bakirov A.B. prof., (Kyrgyzstan)

Buktukov N.S. prof., academician (Kazakhstan)
Bulat A.F. prof., academician (Ukraine)

Ganiyev LN. prof., academician (Tadjikistan)
Gravis R.M. prof. (USA)

Zharmenov A.A. prof., academician (Kazakhstan)
Kontorovich A.Ye. prof., academician (Russia)
Kurskeyev A.K. prof., academician (Kazakhstan)
Kurchavov A.M. prof., (Russia)

Medeu A.R. prof., academician (Kazakhstan)
Ozdoyev S.M. prof., academician (Kazakhstan)
Postolatii V. prof., academician (Moldova)
Stepanets V.G. prof., (Germany)

Steiner M. prof. (Germany)

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology and
technology sciences.

ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)

Owner: RPA "National Academy of Sciences of the Republic of Kazakhstan" (Almaty).

The certificate of registration of a periodical printed publication in the Committee of information of the
Ministry of Information and Social Development of the Republic of Kazakhstan No. KZ39VPY 00025420,
issued 29.07.2020.

Thematic scope: publication of papers on geology and technical sciences.

Periodicity: 6 times a year.
Circulation: 300 copies.

Editorial address: 28, Shevchenko str., of. 219, 220, Almaty, 050010, tel. 272-13-19, 272-13-18,
http://www.geolog-technical . kz/index.php/en/

© National Academy of Sciences of the Republic of Kazakhstan, 2021

Address of printing house: «NurNaz GRACE», 103, Ryskulov str, Almaty.

— § —



N E W S of the Academy of Sciences of the Republic of Kazakhstan

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224-5278
Volume 1, Number 445 (2021), 144 — 150 https://doi.org/10.32014/2021.2518-170X.20

UDC 621. 658

K. T. Sherov!, D. E. Alikulov?, M. R. Sikhimbayev>,
A. K. Sherov®, B. N. Absadykov®, E. B.Imanbaev', R. Gabdysalyk®

Karaganda Technical University, Karaganda, Kazakhstan;
2Tashkent State Technical University, Tashkent, Uzbekistan;
3Karaganda Economic University of Kazpotrebsoyuz, Karaganda, Kazakhstan;
YLLP «Kazakhstan Aviation Industry», Nur-Sultan, Kazakhstan;
SA. B. Bekturov Institute of Chemical Sciences, Almaty, Kazakhstan;
°D. Serikbayev East Kazakhstan State Technical University, Ust-Kamenogorsk, Kazakhstan.
E-mail: shkt1965@mail.ru, lofazu@yandex.com, smurat@yandex.ru, knyazluni@mail.ru,
b_absadykov(@mail.ru, y.imanbayev@gmail.com, riza.gabdyssalyk@mail.ru

THE METHOD OF SELECTING THE OPTIMAL LAYOUTS
OF THE SIZE LIMIT DEVIATIONS DURING ASSEMBLY

Abstract. The development of mechanical engineering in recent years has led to a special focus on the
processing of functionally connected surfaces. In world practice, more attention is paid to the creation of methods,
techniques, technological processes, tools, measures, etc., which would reduce the complexity of processing and
assembling functionally connected surfaces (FCS) of details and connections.

Currently, the connection between the dimensions and positions of surfaces is not standardized for all details.
These details include body parts and frames that have V-shaped surfaces and associated planes. Apparently, this is
due to the large variety of functionally connected surfaces and the complexity of controlling the technological
support of dimensions.

When coupling details of metal-cutting machines FCS, it is necessary to ensure simultaneous contact of two
combined surfaces of the guides.

This article provides a method for selecting the optimal layouts of the size limit deviations when assembling
details with FCS. The influence of the location of the size limit deviations on the complexity of the fitting operation
when assembling two combined surfaces of details is considered. Possible layouts of the size limit deviations are
shown, as well as a diagram of the relative position of the two combined surfaces before the fit operation, depending
on the values of the size limit deviations.

Some recommendations are given for choosing the optimal layouts of the limit deviations of the dimensions of
the adjacent planes:

- the position of the adjacent planes depends on the size values and their deviations;

- the position of the adjacent planes is significantly affected by the position of the size deviations of the
connected planes;

- depending on the location of the limit deviations of the size of the joints, the amount of removed allowance
varies considerably and leads to a significant change in the labor intensity of the scraping process.

Key words: Functionally connected surfaces, scraping, limit deviations, adjacent plane, fitting, allowance.

Introduction. The creation of numerical control machines, measuring machines of various foreign
companies, created prerequisites for reducing the complexity of manufacturing and monitoring details and
connections with functionally connected surfaces (FCS) [1,2]. However, not all problems of ensuring
accuracy and reducing the complexity of processing and assembling such surfaces are solved. The FCS
includes the surfaces of mobile and fixed joints, when the coupling is performed simultaneously on several
surfaces, and the accuracy of their coupling is determined by the contact norms [3,4].
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Table 1 shows classes of details with functionally connected surfaces [S]. For some details, such as
gears, spline shafts, threaded surfaces, and others, there are standards that normalize the connection of the
FCS [6,7].

Table 1 — Classification of details with surfaces that have functionally related dimensions

Ne Name of details Surfaces With func.tionally related Note
dimensions

1 Cogwheels Ring gear GOST standard 1643-81 and etc.
2 Splined parts Slotted surfaces GOST standard 1139-80 and etc.
3 Chain wheels Ring gear

4 Threads and screws Helical surface GOST standard 16093-81 and etc.
5 Case details Flat and V-shaped flat surfaces -

6 Case details The surface of the “dovetail” type -

7 Frames Flat and V—shaped flat surfaces -

8 Other details Rack, key and other surfaces -

Table 1 shows that there is a wide variety of details with functionally connected surfaces. Moreover,
the surfaces may have a certain regular profile, for example, in gear wheels: involute, Novikov’s, arch, etc.
In other cases, it may be flat surfaces, for example, in spline shafts with a straight-line profile, or screw
surfaces in threads, running screws, etc. [8-10].

Such surfaces for metal-cutting machines are guide frames and calipers. Phenomena that occur in the
joints of V-shaped and flat guide machines significantly affect the accuracy of machining, vibration
resistance of machine components and the quality of the machined surfaces of parts [11,12].

The accuracy of the position of the parts when moving along the guides is due to errors in the guide
from the theoretical given shape. The reasons for deviations in the shape of the guides depend on the
process. Deviations of the guides from the theoretically specified shape are formed by errors in the
processing of the guides and their assembly. Machine guides lose their shape during operation under the
influence of forces and external factors (humidity, dust, etc.) and temperature fields in the machine during
processing of details [13,14].

In machines, in the nodes of machines, devices, technological equipment and other structures, it is
very common to have problems of ensuring the fit of the FCS simultaneously on several planes located
relative to each other in parallel or at certain angles. Several known methods are used to ensure that the
planes fit in production conditions [15-17]. In cases where it is necessary to ensure high accuracy of
fitting, a locksmith operation is used — manual scraping [18,19]. Manual scraping is a very time-
consuming process that takes from several hours to several shifts of work [20,21]. Figure 1 shows a
diagram for checking the surface to be treated when scraping.

1

- |
[(Erse Ssaaenne |

2 37

Figure 1 — Scheme for checking the surface to be processed when scraping. 1 - ruler; 2 - guide surface; 3 - paint

The scraping begins with a thin layer being applied to the surface of the ruler or plate (1 ... 2 microns)
easily removed paint (for example, typographic or blueing). After that, the ruler 1 is moved along the
surface of the guides 2, while the paint 3 is transferred to the protrusions (figure 1), and the hollows
remain unpainted. Painted protrusions are treated with a scraper. For one movement of the scraper, a hole
up to 5 microns deep should be formed during preliminary scraping and up to 1.5 microns during final
scraping. After processing all the protrusions, a second check is made "for paint" and, if it is necessary,
repeat the scraping. The pre-scraping is carried out "pushing away from oneself", and final is made on the
direction of "pulling towards oneself".
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Scraping is an extremely unproductive method of processing. The use of a mechanized tool with
pneumatic or electric drive is possible only with preliminary scraping. The performance of scraping
depends to a large extent on the size of the allowance. The allowance must be minimal, but sufficient to
obtain the required technical accuracy and surface roughness. The allowance for scraping guides up to
1000 mm in length should not exceed 0.05-0.1 mm [22].

The working surfaces of high-precision machines are scraped with a shallow penetration of the
scraper into the metal (0.5-1.5 microns), providing large areas of contact with large intervals, which
allows you to bring to the minimum values of the moving parts movement force. The working surfaces of
heavily loaded guides are scraped when the scraper penetrates into the metal to a fairly significant depth
(4-5 microns) [22,23]. The complexity of scraping operations depends mainly on the amount of allowance
to be removed. In the literature, information on allowances for approval is almost not described. Each
company, based on its experience and some data on the processing technology of such compounds in
related enterprises, independently sets the allowances, and at the same time the size and limit deviations
between the planes of fit. In this regard, the development of a method for choosing the optimal layout of
the size limit deviations is an actual problem.

The methodology of optimal choice of layouts extreme deviations of dimensions and discussion
of the results. Due to the lack of detailed data in the literature on the features of the technology for
ensuring the accuracy of the planes of fit, we have considered and given some recommendations for
choosing the optimal layout of the limit deviations of dimensions. Figure 2 shows a diagram of the relative
position of the two planes of fit and the two parts to be assembled. For simplicity of the image and
description of these details, they are shown in a simplified form.

A C

5 8,

Figure 2 — Diagram of the relative position of two combined surfaces of details after fitting. 1 — the first part;
2 — the second part; A - one of the adjacent plane; C — the other adjacent plane; Bi — width of the adjacent plane of A;
B: — the width of the adjacent plane of C; H — the dimension between the adjacent planes

Figure 2 does not show the length of the adjacent planes. The designations for the length of the
adjacent planes will be used later in the text. If the width of the adjacent planes is equal, the designation B
is used. If the length of the adjacent planes differs, the following notations are used: Bi.; and Bi., for the
first part, B,.; and B, for the second part. Figure 3 shows the layout of the dimensions and the
designation of the adjacent planes of 1 and 2 parts.

=
6 :

7 5 5 T4

Figure 3 — Layouts of the dimensions of the combined surfaces of parts. a - part 1,; b- part 2

Figures 3a, 3b, A; and C; show the adjacent planes of the part 1, and A, and C, of the part 2.
Dimensions H; and H; are the dimensions between the adjacent planes of the 1 and 2 parts.

When connecting 1 and 2 parts, we can consider a simple dimensional chain consisting of two
constituent links H; and H, and a closing link, which we mark as Hy.

If the nominal values of the dimensions H; and H; are equal, then the nominal value of the closing
link Hy will be zero, and its limit deviations will depend on the value of the limit deviations of the
dimensions H; and Ho.
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Figure 4 shows the layouts of the size limit deviations H; and H», as well as four possible layouts of
the size limit deviations.

P fﬁ?ﬁ ffrﬁ () el —aY] ’—|'§f’ 0

7 5,|:\ 7> g1 Tg o

;
a b ¢ d)

Figure 4 — Diagram of possible locations of size deviations before the fit operation.
a - mobile landing with guaranteed clearance; b - mobile landing with zero clearance;
¢ - transitional landing; d - tight landing

These schemes differ in the relative location of the limit deviations. There can be an infinite number
of location schemes. The chosen schemes meet the requirements of three types of landings — mobile,
transitional and tight landing.

The choice is conditional and is made only for a more visual presentation of the proposed method for
selecting the layouts of the limit deviations of dimensions. The schemes for mobile landing are shown in
two positions. Figure 4a shows the "guaranteed clearance". Figure 46 shows a possible "zero" clearance.
Figure 5 shows four diagrams of the relative position of two pairs of combined surfaces of details which
dimensions between the adjacent planes have deviations according to the four diagrams shown in figure 4.

£i-o8
c c Lc c
|- AL |~ L~
1 1 1 A A
¢l
c c
|~ A L~ | L~
1 1 A 1~ A

Figure 5 — Diagram of the relative position of two combined surfaces before the fitting operation,
depending on the values of the size limit deviations

If the accuracy of the adjacent planes is provided by the locksmith operation of one of the connected
parts — as scraping, then for the four connection schemes shown in figure 5, you can come to the following
conclusions. When ensuring accuracy by scraping the planes of part 1, there are the following options.
According to figure 5a and e, the accuracy must be ensured by scraping along the b; plane for all parts 1,
since H; > H». According to figure 5b and f, the accuracy must be ensured by scraping along the b; plane
for parts 1 while size is H; > H,. According to figure 5¢ and g, the accuracy must be ensured by scraping
along the planes either A; or C;, depending on the values of the dimensions H; and H,. According to
figure 5d and h, the accuracy must be ensured by scraping along the A, plane for all parts 1, since H, > H;.
It should be noted that if, after mechanical treatment, the requirements for the accuracy of the contact
surfaces do not meet the number of contact spots, then it is necessary to provide a minimum allowance for
scraping, after removal, which ensures the requirements for the accuracy of the adjacency. This allowance
value can be designated as Zmin, and its value can be defined as a value that depends on the amount of
roughness and macro-roughness. Then for each of the processed surfaces it can be written

Zmin:Rz+A’ (1)
where R, is the height of the profile irregularities; A - deviation of the surface shape.

For the scraping surfaces of two parts, the total value of the minimum allowance can be determined
using the formula:

Zs iy =R+ R, )+ (8, +4,), @)

In formula (2), the indexes 1 and 2 refer to the two adjacent surfaces of each part.
For the two scraping surfaces of one detail on the size of the H, the greatest value out of tWo Zmin
needs to be provided. Ensuring the accuracy of the adjacency, as a rule, is carried out either by scraping
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both planes, or one of the planes. Depending on this, the amount of removed allowance varies. In the case
of ensuring the accuracy of the adjacency by scraping the plane of one of the two parts, the maximum
allowance is determined by the formula:

Zmax =(ES1 _E]2)+Zmin’ (3)
In the case of ensuring the accuracy of the adjacency by scraping the planes of both of the parts, the
maximum allowance is determined by the formula:

Zmax = (ESI - E12)+ ZZ (4)

Formulas (3) and (4) are valid for the positions of the limit deviations shown in Figures 3a and 3b
and are possible for the positions shown in figure 3¢ when (ES; — El,) > (ES; — EI;). In the case where the
position of the limit deviations will correspond to the figure 3d, in the formulas (3) and (4) of the Zmax
calculation, instead of (ES; — El,) it is necessary to write (ES, — EI).

Figure 5 shows that at the same tolerance values, but at different locations of the size limit deviations,
the allowance value changes. However, the labor intensity of the scraping operation is affected by the
amount of allowance, as well as the volume of the removed metal. To determine the volume of the
removed metal, it is necessary to consider the size of the allowance, the length and width of the processed
surface. So, it can be written as:

min ’

Vmax = Zmax x L x B > (5)

where Vmax is the maximum amount of removed metal during scraping.

Conclusions:

- the position of the adjacent planes depends on the size values and their deviations;

- the position of the adjacent planes is significantly affected by the position of the size deviations of
the connected planes;

- depending on the location of the limit deviations of the size of the joints, the amount of allowance
removed varies significantly and leads to a significant change in the labor intensity of the scraping
process.

- depending on the location of the limit deviations of the size of the joints, the amount of removed
allowance varies considerably and leads to a significant change in the labor intensity of the scraping
process.
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AnHoTanusi. MamivHa jkacay/ibl JaMbITy >KaFAaiibl COHFBI JKbUIIApbl (pyHKIMOHANABIK OaiilaHbICTl KabaTTap-
Il OHJIEYTe epeKIle Hazap aynapra OacTtaipl. OJIeMIIK TaxipuOene omicTeMe, TEXHOJIOTHSUIBIK YIEpic, Kypa,
eJIIeyill JkoHe T.0. XKacayra alpbIKIIa Hazap ayAapbULAbl, ojap OeIeKTep MEH KOCBUIBICTap/AbIH (yHKIMOHAIIBI
OaiinanbickaH KabatTapbiH (PBK) eHIey MeH KypacThIpyIbIH €HOEK CHIMBIMIIBUIBIFBIH a3aiTybl MYMKIH.

Kazipri yakpiTTa KabatTapIslH e3apa OalIaHBICTHI KOJeMi MEH Xarmaibel OemmextepiiH Oopinme Oipaeit
HOpMaJlaHFaH JXKOK. MyHpnail OeImekTepre KOPITyCTHIK OeJmekTep MeH V-yiria KabaTTapabl JKoHE COFaH
0allIaHBICTHI )KA3BIKTHIKTHI )KAaTKbI3yFa Oonaasl. bysl GpyHKIMOHAIBAR OaillaHBICTE KabaTTapIblH KONTEereH JKaF Iai-
Jla Typii OOJybIMEH JKOHE KOJIEMIH TEeXHOJIOTHSUIBIK KaMTaMachl3 €Tyl OakpUIay[blH Kypaeni OobIl KelyiMeH
TYCIHAIPLIYI THIC.

Merain Keckinl cTaHoK OesekTepiHiH xaHacybl ke3inge OBK OarbiTTaymibuiapaplH KOocapiaHbIl apajackaH
KabaThIHBIH Oip Mesrijme OaiilaHbicKa TYCyiH Kamramachl3 ereni. byn makanmama FKS-ten Oemmexkrepni kuHay
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Ke3iH/Ie OJIIEMIEP/iH IIEeKTI aybITKYJapbIHBbIH OHTAWIIBI OpPHANACYBIH TaHJAy OMAiCi KenTipuireH. Ommemuepiin
HIEKTI aybITKYJIaPbIHBIH OPHANACYBIHBIH O6JIIeKTepIiH €Ki OipikTipiireH OeTiH >KMHAy Ke3iHIe COMKeCTeHAIpY
KYMBICBIHBIH KYPJIEJUIiriHe acepl KapacThIpbuIaabl. OJIeMIepaiH MIEeKTi aybITKyJapblHbIH BIKTUMAaJ OpHANacybl,
COH/Iali-aK eJIeMJIEpAiH NIeKTI aybITKyJapblHBIH MOH/EpiHe OailylaHBICTBI COUKECTEHIpY OlepauusiChiHaH OypbIH
eKi OipiKTipiireH OETTiH ©3apa OpHAJIACY CXEMaChl KOPCETIIreH.

Iprenec >ka3pIKTHIKTAp OJIIEM/CPiHIH MIEKTI aybITKYJIapbIHBIH OHTAaWIbl OpHAJIACy CXEMaChIH TaHJay OOMbIHIIA
KeHOip yChIHBICTAap OepisireH:

- JKa3bIKTBHIKTap IbIH OpHaJIaCcybl OJIIeM MOHAEPiHE KOHE ONap/IblH aybITKyJIapbiHa OaiIaHBICTHI;

- iprenec ’Ka3bIKTBHIKTAPABIH OpPHAJACYBIHA YKAHACATHIH YKA3BIKTBHIKTAPABIH OJIIEMICPiHIH aybITKY MO3UIUSCHI
alTapIBIKTal ocep eTei;

- KOCBUIBICTAp MOJIIEPiHIH IIEeKTi ayBITKYJapbIHBIH OpHAJacyblHa OailJIaHBICTBI aJBIHATHIH JKOPAEMAaKbIHBIH
MeJIIIep] alTapibIKTail e3repelll )KoHe Kecy MPOLECiHIH KYPASIUTIriHIH alTapIibIKTail e3repyiHe dKenei.

Tyilin ce3mep: ¢yHKIMOHANABI OailaHBICTaFBl KabaTTap, TETicTey, IIEKTi AybITKY, >KaHACy »Ka3bIKTBIFH,
KHIONIACTHIPY, OHILY 9110i.

K. T. Lllepos', JI. E. Anmakynos?, M. P. Cuxuméaes’, A. K. Illepos?,
B. H. Adocansixos®, E. B. Uman6aes!, P. I'a0abicanbik®

'KaparannuHckuii TexHMYecKui yauBepcutet, Kaparanma, Kaszaxcran;
2TalUKEHTCKUH TOCYAapPCTBEHHBIN TEXHMIECKHUI YHUBEPCUTET, TalIkeHT, Y30€KHCTaH;
SKaparanmuHCKHI S5KOHOMAYECKUH yHEBEpcHTET KasmoTpebeorosa, Kaparanma, Kazaxcran;
“TOO «KaszaxcTraHckas aBMallMOHHas HHAycTpHs», Hyp-Cynran, Kazaxcran;
SUHCTUTYT XUMUYECKHX HayK uM. A. b. bekryposa, Anmarsl, Kazaxcran;
*BocTouno-KazaxcraHckuii rocy1apcTBeHHbIN TexHudecknil yausepeutet um. J1. Cepuxbaesa,
VYerp-Kamenoropek, Kazaxcran

METO/JUKA BbBIBOPA OIITUMAJIBHBIX CXEM PACIIOJIOKEHUSA
IPEJIEJIbHBIX OTKJIOHEHUI PASMEPOB IIPU CBOPKE

AnHoTanusi. Pa3BuTHe MamIMHOCTPOEHMS B IOCJIEJHHE TOXBI MPHUBEJIO K YJEJIEHHUIO 0CO0Oro BHUMAaHHS K
00paboTke (QyHKIIMOHAIEHO CBS3aHHBIX IMOBEpXHOCTEH. B MHUpPOBOI mpakTHke Bc€ Ooibpliiee BHUMAHUE YIIEISICTCS
CO3JIaHMI0 METOAMK, TEXHOJOTHYECKHX IPOIECCOB, MHCTPYMEHTOB, MEpHUTENEH W Ip., KOTOphle OBl NMPHUBEIH K
CHIDKEHHIO TPYHOEMKOCTH 00pa0OTKH M COOpKHM (PYHKIMOHAIBHO CBsi3aHHBIX ToBepxHocTer (DCII) neraneir u
COEJIMHEHUH.

B HacTosimee BpeMs CBS3b MEXAY pPa3MepaMH U MOJI0KEHHEM MOBEPXHOCTEH HE CTAaHAAPTU3UPOBAHA JUIS BCEX
Jetaneil. DTy AeTaly BKIIOYAIOT B ceOs AeTaau Ky30Ba M paMbl, UMeromue V-00pa3Hble TOBEPXHOCTH U CBS3aHHBIE
¢ HUMHM IUIocKocTH. [To-BUIUMOMY, 3TO CBsI3aHO C OOJIBIIMM pa3zHOOOpasreM (YHKIMOHAIBLHO CBSI3aHHBIX HOBEPX-
HOCTEH U CJIOKHOCTBIO YIIPaBJICHUS! TEXHOJIOTMYECKUM 00ECIIeUeHUEM Pa3MEepOB.

[Ipu coenuuennn neranei Metamwiopexymmx cTaHkoB @TC HeoOxoauMo 00eCIeUnTh OJHOBPEMEHHBIA KOH-
TaKT JBYX COBMEIIEHHBIX OBEPXHOCTEH HAIIPABIIAIONINX.

B nanHHOl cTaThe MPUBOJUTCS METOAMKA BHIOOPA ONTHMAIIBHBIX KOMIIOHOBOK IIPEJENbHBIX OTKIOHEHUH pazMe-
poB mpu coopke aeraneit ¢ DKC. PaccMoTpeHo BiHsHIE paciooKeHUs MPeAeIbHBIX OTKIOHSHUH pa3MepoB Ha TPYIO-
€MKOCTh OIepaliy MOArOHKH P COOPKE JBYX COBMEIIEHHBIX MOBEpXHOCTeH neraneid. [loka3aHbsl BO3MOXK-HBIE CXe-
MBI PACIIOJIOKEHUS TIPEJEIbHBIX OTKIIOHEHUH pa3MepOB, a TAK)KE CXeMa B3aMMHOT'O PacIiONOKEHHS JBYX COBMEILCH-
HBIX MIOBEPXHOCTEHN Nepe onepanuei MoAroHKH B 3aBUCUMOCTH OT 3HAUYEHUM MpeIebHbIX OTKIIOHEHUH pa3MepoB.

JlaHBI HEKOTOpBIE PEKOMEHJIALMHU 110 BBIOOPY ONTHMAJIBHON CXEMBI PACHOJIOKEHUS HPENCIbHBIX OTKIOHEHHH
pa3MepoB MIOCKOCTEN NMPUIIETaHuUs:

- NOJI0’KEHHE TIOCKOCTEW MPHUJIETaHusl 3aBUCT OT 3HAYCHUI Pa3MEpOB U MX OTKJIOHEHUIA;

- Ha TIOJIOKEHUE IJIOCKOCTEH TPHIIEraHts CYIlECTBEHHOE BIMSHIE OKa3bIBAIOT MOJIOKEHNE OTKIOHEHUH pa3Me-
POB KOHTaKTUPYEMBIX [IOCKOCTEIf;

- B 3aBHCHMOCTH OT PacIOJ0KEHHsI MPEAEIbHBIX OTKJIOHEHUH pa3MepoB COEIMHEHHH BEJMYMHA CHUMAeMOTro
NPUITyCKa CYNIECTBEHHO MEHSETCS U MPUBOIUT K 3HAYMTEILHOMY U3MEHEHHUIO TPYI0EMKOCTH Ipoliecca madpeHHs.

KioueBble cioBa: QyHKIMOHAIBHO CBS3aHHBIE MOBEPXHOCTH, IIAOpEeHUE, NpelelbHbIe OTKIOHEHHS, IJI0C-
KOCTb NPHJIETaHus, IPUTOHKA, IPUITYCK.
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