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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 Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOmMpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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CONTROL’S ACCURACY IMPROVEMENT
AND REDUCTION OF LABOR CONTENT
IN ADAPTING OF WAYS OF METALCUTTING TOOLS

Abstract. As a result of the conducted researches it was revealed that the bottle neck in the production of metal-
cutting machine tools is the provision of the norms of fitting the functionally connected surfaces of the guide support
and foundation slab. Adherence of functionally connected surfaces is carried out by a labor-intensive locksmith
operation-scraping. In this case, the fit of functionally connected surfaces can take from several hours to several
days. It was also found that the imperfection of the system for setting the dimensions of the functionally connected
surfaces of the guiding metal cutting machines is a problem. Imperfection of the existing system of dimensioning
leads to the fact that dimensions are laid with very high tolerances. This leads to the removal of large allowances
during scraping on metalwork operations and, consequently, to an increase in the laboriousness of fitting work. In
order to solve this problem, the authors developed a new system for setting the linear and angular dimensions of
functionally connected surfaces, as well as the design of instrumentation and devices. In the given article results of
statistical researches of stability of results of measurements by control rulers of a special design are resulted. The
data of the conducted experiments showed that the accuracy of the arrangement of the angles of the V-shaped guide
parts of the lathe HT-250I with the help of control rulers can be increased by more than 10 times in comparison with
the deviations given in the drawing.

Keywords: functionally connected surfaces, machine guides, scraping, control ruler, V-shaped surface, measu-
rement accuracy, labor, hidden base, allowance.

Introduction. The development of engineering has led to paying more attention to the processing of
functionally connected surfaces in the recent years. In the world practice, more attention is paid to the
creation of methodologies, technological processes, tool wares, measurer, etc., which would have led to
the reduction of a labor content of processing and assembling of functionally connected surfaces (FCS) of
the parts and junctions. However not all the problems connected with ensuring of accuracy and reducing
of labor content as well as assembling of such surfaces are solved. As a rule when checking the geometric
accuracy of the tools there appear the errors in the size among FCS [1-6].

The FCS with the movable surfaces relative to each other are of particular importance. Adapting
pedestal bases and slide assembly are considered to be such surfaces in the metalcutting tools. One of the
problems is caused by the imperfection of the dimensioning system of FCS directing metalcutting tools.
The imperfection of the existing system of dimensioning leads to the fact that the dimensions are placed
with very high tolerances. It leads to the removal of large allowances for scraping on the plumbing
operations and, consequently, to increasing of the complexity of fitting works. In the machine tool
industry in the assembly of metalcutting tools, V-shaped rails and planes of engagement of the slide
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assembly have a mirror image of the guiding of the pedestal base of the tool, and are adjusted by manual
scraping on spots of adjoining to the pedestal base [7, 8].

In conjunction of the guiding of the pedestal base and slide assembly, the problem is to ensure the
accuracy of fit of contacting surfaces. Thus, according to the literary data, arrangement can take some time
from several hours to several days [9-11]. Therefore, the bottleneck in the production of metalcutting tools
is to ensure the norms of adjoining of the guiding of the pedestal base and slide assembly. Typically, the
engagement is made by a scraping operation. In such provision of accuracy of engagement to ensure the
performance of plumbing work affects the value of the allowance taken from each surface of engagement
[12-14]. The scraping process is carried out in the places of contact of FCS and, as a rule, in one of the
elements that adjusting in the contiguous details. The arrangement of engagement surfaces in precision
compounds, such as metalcutting tools, is brought to that time while on the square 25 mm to 25 mm will
not be 20-25 spots of the contact [15, 16].

Methodology of solving the tasks of the research. There are shown the slip plane 4, B and V of the
carriage of the tool NT-2501 on the figure 1. These planes are functionally related. The dimensions among
FCS which determine their relative positions are tabulated. The planes B and C form a V-shaped surface.
We have made an analysis of existing schemes of the dimensions among the FCS, which has showed that
the dimensioning among the planes of the guiding practically does not occur. To dimension an additional
sending of a certain size which is located on a V-shaped surface is used (figure 1).

AL
2\,

Figure 1 — The existing scheme of dimensioning between the FCS, the carriage of the tool NT-2501:
1 — carriage of the tool; 2 — arbor, axis OX and OY

On the drawing carriage machine NT-2501I the position of the plane A and the planes of the V-shaped
surface are connected by the following dimensions:

1. The position of the plane A is determined by the size of 29.707* mm, 21.289 + 0.106 mm, and
0.5-0.1 mm.

2. The position of the plane B is determined by the size of the angle of the V-shaped surface of
45° + 10' from the axis of OY.

3. The position of the plane C is determined by the size of the angle V-shaped surface of
80° + 10' from the position of the plane B.

4. The OX axis is at the distance of 21.289 + 0.106 mm from forming a cylindrical mandrel.

5. The OY axis goes through the top of V-shaped surface and is perpendicular to the OX axis.

According to the existing scheme of dimensioning position of the plane passing through the OX axis
is determined by the size of 21.289 £ 0.106 from the forming mandrel 2. The plane passes through the OY
axis and it is determined by the position of the axis at the apex of the angle V-shaped surface of the guide
carriage. Analysis of the provisions of the "hidden databases" relational to FCS has showed that there is a
degree of freedom of the mandrel 2 and relational to the element /. Figure 2 shows the scheme arran-
gement of "hidden databases" according to the existing scheme of dimensioning.

The analysis of the dimensioning scheme on the figure 2 shows the following:
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1. The position of the coordinate plane which is passing through the OX axis is determined by the
size of 29.707* mm of the P point of V-shaped top surface and the distance of 21.289 + 0.106 mm from
forming a cylindrical mandrel. The size of 29.707* mm is a reference and can not determine the position
of the plane F. Thus, we can assume that the position of the plane F is not defined.

2. The angle of 45° + 10' from the plane is given by Q, the position of which depends on the position
of the plane F. The uncertainty of the plane F leads to the uncertainty position of the plane Q.

3. The uncertainty of the position of the plane Q leads to the uncertainty of the provisions of the
planes B and V.

- P
uaaolw

Figure 2 — An arrangement of "hidden databases" on the existing scheme of dimensioning

The imperfection of the existing system of dimensioning leads to the fact that the dimensions are laid
with large tolerances. For example, as it is shown on the figure 1, the size of 21.289 + 0.106 mm is in-
serted according to 12 quality classes of accuracy, the angular dimensions of 45° and 80° to 13 degree of
accuracy. It leads to the removal of large allowances for scraping on the plumbing operations and conse-
quently to increasing of the complexity of the fitting works. We propose a different system of measu-
rement of dimensions between FCS guiding rectilinear movements of metalcutting tools [17]. Whether to
design or to project the technological process the explicit and ‘hidden base’ are used. Structurally designed
planes belong to “Explicit bases”. “Hidden databases” include “... the coordinate planes, perpendicular to
the mentally performed databases of the part which are designed and structurally processed to bring their
total up to three" [18]. Figure 3 is a hidden base of the plane Q, passing through the OX axis. The planes
carried out along the axes OX and OY as well as coordinate plane XOY and which are perpendicular to
each other and run parallel and perpendicular to the direction of motion can be called as "hidden data-
bases". Figure 4 show a new scheme to dimension among FCS carriage tool NT250-I.

4

Figure 3 — An arrangement of "hidden databases" on the new scheme of dimensioning
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The following examples of schemes above show that the linear and angular dimensions might be with
higher deviations. The usage of CL lets us define the plane of the surface F with respect to the carriage
with the size of h. Certainty of the plane of the surface F leads to a definite position of the plane Q.

Figure 4 — A new scheme of dimensioning of the tool carriage among FCS and NT-2501:
1 — carriage of slide assembly, 2 — the control line; D and G — wrench flats on the control line

Summing up all above said it follows that when using the CL we obtain a new measurement system
that would ensure certain provisions of the "hidden databases". Development of the CL [19] and the
method of controlling the angles of the V-shaped profile guides tools [20, 21], as well as a new system of
dimensioning among FCS [11] have introduced a new way to make out details of the working drawings of
metalcutting tools and re-dimensioning exercise among the FCS. The CL is designed to test the stain on
contact and consistently, both planes of V-shaped flat rail and also to control the angle between the planes
of V-shaped guide. CL provides simultaneous control of flatness and the angle between the planes of V-
shaped surface. This is achieved by the fact that the CL is made of cylindrical shape with two longitudinal
wrench flats located at an angle:

180° —
w - @

-, (1

where i is the angle between the wrench flats of CL and ¢ is the angle equal to half the angle of V-shaped
surface.

Figure 5 shows a sketch of the CL for the control of one part of the angle of V-shaped surface of the
prism.

[z b ]

7
— —

Figure 5 — The sketch of the CL for the control of one of the part of the angle V-shaped surface of the prism:
1 —CL; 2 —neck; 4 — a flat to control the flatness; B — a flat to control the angle;
¢ — a half of the angle of V-shaped surface; y — an angle between the flats A and B;
[; —total length of the CL; /,— length of the neck for the capture; /5 — length of working part
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The measurement is carried out in two positions of CL with respect to V-shaped surface. Flatness is
checked against the contact surfaces on each of two positions in the CL. The angle of V-shaped surface is
checked in accordance with the size of the largest discrepancy of the same flat in two positions with
respect to the planes controlling by V-shaped surface.

Figure 6 shows two positions of the same CL with respect to V-shaped surface.

Figure 6 — Scheme of the relative position of a CL in two relative positions:
1 —CL; 2 — controlled V-shaped surface; 4;, B; — the positions of flats of CL in the first set;
A, B, —the positions of flats of CL in the second set; f — the angle mismatch of flat B in two positions

Designation of flat surface accuracy and angle of the V-type surface of verification jig (VJ) is
performed in a following way. VJ [ (figure 5) with the help of neck for acquisition 2 is overlapped on
V-type surface. In advance the flattened surface 4 is covered by thin layer of paint. By lengthwise
movements of VJ and according to the number of contact spots the flat surface accuracy of V-type surface
flat is defined. In case of VJ location change the flat surface accuracy of another V-type surface flat is
defined. The angle of V-type surface is designated according to the value of flat B mismatch in two
positions. If the angle of V-type surface is equal to the doubled value of the ¢ angle, then angle f=0. In
case of V-type surface angle departure from value 2¢ the flattened surface position mismatch on angle £ is
appeared. By the value of angle f the real value of V-type surface angle is counted by the following
formula

20 =20%p, )

where 2¢, is a real value of V-type surface angle.

Experimental researches. The usage of VJ gives background to the maintenance of labor intensity
decreasing by means of prescription and size drift holdings by different processing techniques. The
developmental VJ prototypes were created (figure 7).

Figure 7 — Images of verification jigs

To determine the stability of the values the statistical analyzes were carried about the point deviations
of a given distance in the transverse and longitudinal directions of VJs. The measurement was carried out
on the control plate with the indicator rack and dial gauge with a scale 0.001 mm (figure 8).
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We measured the angular values of V- type groove of guide plate tailstock lathe NT-2501.
The following parameters of the measurements stability were determined in case of deviation with the
help of VIJ:

- statistics of mercer clock gauge deviations at two points of the positioning at the distances of 26 mm
for an angle of 45° and 22 mm for an angle of 35° in the transverse direction and longitudinal directions,
respectively, a distance of 155 mm and 165 mm;

- statistics of the deviations of the control plane, which characterize the angular deviations in the
transverse direction and the deviation of V-type surface in the longitudinal direction of the above-
mentioned distances.

Indicator head with a scale division of 0.001 mm was mounted on a magnetic rack mounted on the
spindle surface grinding machines (see figure 8).

Figure 8 — Images of the control detail, VJ and display rack with mercer clock gauge

Lateral movement of the indicator bar was carried out manually by moving the wheel head. Lon-
gitudinal movement of table movement is undertaken in the machine. In the issue of the following data
measurements were obtained:

- spread of dial gauge readings at the control deviations in the cross section at a distance of 26 mm
and 22 mm respectively, was 2 mkm and + 1.5 mkm,;

- measurements in the longitudinal direction of the CR showed variation within + 1 mm;

- angle of 45° and 35° in the measurement can be determined with an accuracy of no less than + 30”.

In table 1 the results of statistical consistency analysis in workshop conditions for above mentioned
experiments for one VJ are quoted.

Table 1 — Results of statistical consistency analysis in workshop conditions

Deviation in the values in mkm
Calculated parameters 0?;25;22&1 In the .long‘itudinal In thg trar}sverse
direction direction
L =165 mm L =22 mm

Field of deviations dissipation ® 0.002 0.004
Average square deviation dissipation 0.0004 0.0005
Possible admission to the size of the line . 0.0024 0.0030
Possible admission to the size of the tailstock board Ty 0.005 0.009

Possible quality accuracy on the size of plates tailstock g.ac. 3+4 q.ac. 4+5 q.ac.

Table 1 shows that the measurement was carried out in the transverse and longitudinal directions in
the planes of V-shaped surface. It follows that the permissible deviation from linearity in the plane and of

the longitudinal A4 and transverse Ay areas must be calculated using the following formulas.
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In the longitudinal direction

L
_ Id
A, =60y : 3)
1dvJ
In the transverse direction
L
_ td
Atd - 6th , 4)
tdVJ

where oy, is standard deviation of measurements in the longitudinal direction; L;p, is the size details of the
longitudinal V-shaped surface area; L, is the size of the wrench flats VJ in the longitudinal direction; o,
is standard deviation of measurements in the transverse direction; L, is the size of the parts in the direction
transverse to the surface of the V-shaped end; L.y, is the size of the wrench flats of VJ in the transverse.

On the basis of experimental data is also possible to determine the tolerances of the angular size of
the V-shaped surfaces of the guide carriage plate and tailstock.

On the basis of the formula (3) the possible angular deviation of V-shaped surface of the formula is
determined:

v I, (5)

where [, is the length of wrench flats of control lines in cross-section in contact with the plane of the
V-shaped surface.

Increase of the accuracy demands driven by parts leads to a decrease in the value of finishing
the shooting of allowance for processing forms, such as scraping. For details of the machine driven by
NT-2501I the sizes of the removed allowances were calculated. Table 2 shows comparative data on the
value of allowances in the processing of parts of the factory drawings with high accuracy requirements
driven by the surfaces of parts.

Table 2 shows that the processing of parts with dimensions 8 of the degree of accuracy, made on the
new drawings, in comparison with factory allowances are reduced by more than an order of magnitude.

Table 2 — Comparative data on the value of allowances
in the processing of parts of the factory drawings with high accuracy requirements driven by the surfaces of parts

The maximum value of oversize
Workable surface
Factory drawing New drawing
The plane of carriage adjoining 0.3 mm 0.021 mm
Plane adjoining of V-shaped block surface 0.6 mm 0.025 mm
Plane adjoining of plate tailstock 0.5 mm 0.018 mm
Plane adjoining of V-shaped surface of the plate tailstock 0.2 mm 0.018 mm

However, when designing the details with new drafts it is necessary to introduce one additional
finishing treatment which will provide increased demands on the accuracy of processed dimensions. The
introduction of additional mechanical operations do not significantly affect the complexity of the
difference of work performed.

Conclusions.

1. Dimensional analysis of FCS-type lathe 1K62, HT-2501, for example bed and slide, shows that the
linear dimensions of the height of the prism slide affixed between two planes, and the angle - from the axis
of the prism is perpendicular to the plane of the adjoining of between the cylinder and the plane of the
control mandrel adjoining of, not structurally designed on the drawing detail that is not possible to
measure their numerical values.
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2. Developed and proposed for measuring the angles of the VJ side surfaces of the V-shaped guides
ensure accuracy in the range from 5" to 10", which significantly exceeds the accuracy of existing unpro-
ductive purpose of measuring and extends the measurement of angular and linear dimensions as well as
determine the deviation in the manufacture and control of functionally related surfaces of machine tools.

3. It is found that application of the method of control angle V-shaped surface of the guide tools
allows:

- to improve accuracy and achieve the determination of the angular values of the V-shaped guide
surfaces of metal-cutting machines within a few seconds;

- to stabilize the value of allowances for final processing by reducing the tolerance for the angle of
V-shaped surface;

- to reduce the complexity of finishing treatments by reducing the quantities of allowances for final
processing.

4. The data of the experiments showed that the accuracy of the location of the V-shaped guide part of
the machine NT-2501I with VJ can be increased by more than 10 times compared to the deviations speci-
fied on the drawing.

5. A new technique for measuring the angles of the V-shaped grooves of directing machines and
special VI structures have been developed and put into production.
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1Kaparaﬂzu,l MEMIICKETTIK TeXHHUKAJBIK yHUBepcuteTi, Kaparansl, Ka3zakcraH,
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4[[. CepikOaeB ateraaars! LlIbrpic-KazakcTaH MeMIIEKETTIK TEXHUKAIBIK YHIBEPCHUTETI, OckeMeH, Kazakcran

METAJLUI KECYIII BUIAEKTEPAIH BATBITTAYBIIITAPBIH KAJIBIIITACTBIPY
EHBEKCBIMBIM/bIJIBIFbIH TOMEH/JETY )KOHE BAKBIUIAY JIOJIAII'TH APTTBIPY

Annotanus. JKypriziireH 3eprreysiep HOTHXKECIHIE METaul Kecy OUINEKTepiH eHIIpyJe €H a3 KaMThUIFaH
OPBIH OJI KYPAIKYHMEIIIK KaHE TYFBIPABIH OarbITTayIIbl OeTTepiHiH (yHKIMOHAIAB! OaliIaHBICHIHBIH HOpMaJIapbIH
KaMTaMachl eTy eKeHi aHbIKTalibl. DYHKIMOHANB! OalinaHbICKaH OSTTepAiH JKaHaCybl KYpPJEi KbIPFBIITay-0oIepa-
usickiMeH opbiHAanansl. COHbIMEH Katap (GyHKIMOHAJIBI OaiaHbICKaH OeTTepAl KUBUIBICTBIPY OipHelle caraTTap-
nmaH OipHemne ToyJikTepAe Kyprizimyi MmymkiH. COHBIMEH KaTap, MeTaill Kecy OiumeKkTepi OarbITTaylIbLIapBIHBIH
(yHKIIMOHANABI OalaHBICKaH OETTEpiHIH eNmeMIepiH KOK JKYHeCiHIH JKeTiIMereHi mpoOiieMa OONaTBIHIBIFBI
aHBIKTANIBL. KongaHpIcTarsl emeMaepai KO KYHeCiHIH KeMIIUTIKTepi oCepiHeH YIIKeH MaKTaManap Ko0aJaHabl.
A7 Oy meGepxaHaNbIK OneparsIapAarsl KIpy Ke3iHAET YIKEeH 9MinTepai amyasl Tajan etefi. Ocsl mpobiieMaHbl
HICIly MaKCaThIMEH aBTOpiap (YHKIMOHAIABI OaillaHbICKaH OETTEePIiH CHI3BIKTBHIK YKOHE OYPBIIITHIK OIIeMACPiH
KOIOJIBIH JKaHa JKYHeciH, COHbIMEH Karap Oakpulay-eiiey Kypaj KOHCTPYKLMSACBIH KypacThipAbl. byn makanana
apHaiibl KOHCTPYKLMSUIBI OaKplIay CHI3FBILIBIMEH OJIIIEY TYPaKTHUIBIFBIH CTATHUKAIBIK 3€PTTEY HOTHIKENepl KemTi-
pinren. Xyprisuiren Toxipubenep HOTHKECIHAE TOKaph OUIIEriHIH V-Topi3ai OarbITTayllbl TETIKTEPIHIH OpHANACY
OYpBILIBIHBIH AQJITIH OaKbLIAayIIBI CHI3FBIINI KOMETriMEH ChI30aqarsl aybITKyIapMeH canblcThIpranaa 10 ece :orapbl-
JaTyFa MYMKIHJIIK OepeTiHi aHbIKTaJIbL.

Tyiiin ce3nep: QyHkumonanapl GaiaHsicCKaH OeTTep, OUIAEKTEpAiIH OarbITTayIIBIIaphl, KIPY, OaKblIay ChI3-
FBIIIBI, V-TOpi3mi OeT, omiey qoairi, eHOCKCHIHBIMIBLIBIFBL, JKACBIPBIH 0a3a, SIiI.

K. T. ]JlepOB', M. P. CnngﬁaeBZ, b. H. A6ca)11,1KOB3, . P. CnngﬁaeBaz,
T. M. Byaayona', H. K. Kapcaxona', P. la6apicanbik’
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*KaparasMHCKHil SKoHOMHUUeCKHit yHuBepcuTeT Kasmorpe6eorosa, Kaparania, Kazaxcran,
*UncTuTyT XMMIYeckux Hayk uM. A. B. Bekryposa, Anvarsl, Kasaxcram,
*Bocrouno-Kasaxcrasckmii rOCyIapCTBEHHBIN TexHn4ecknil yauBepcuteT uMm. J[. CepukOaena,
VYerp-Kamenoropcek, Kazaxcran

MNOBBIINEHUE TOYHOCTHU KOHTPOJISA U CHUXKEHUSA TPYJOEMKOCTH
IIPUT'OHKHU HAITPABJIAIOIIUX METAJIJIOPEXYIIUX CTAHKOB

AnHoTanus. B pe3ynprare IpoBeIeHHBIX UCCIIEAOBAHIHA BEISBICHO, YTO CAMBIM Y3KHM MECTOM B IPOH3BOJICT-
BE METAJUIOPESIKYIINX CTAHKOB SBJSIETCS OOECIIeYeHNe HOPM Iprieranns (yHKIIMOHATIHHO CBSI3aHHBIX TOBEPXHOCTEH
HATPaBJLIIOIUX CYIIOPTa W CTaHUHBI. [lpuieranue (QyHKIIMOHAIBHO CBSI3aHHBIX MOBEPXHOCTEH OCYIIECTBIISIETCS
TPYZAOEMKOMH ciecapHOil oneparueil — madpenueM. [Ipu 3ToM npuroska GyHKIIMOHAIEHO CBSI3aHHBIX MOBEPXHOCTEH
MOJKET 3aHMMaTh OT HECKOJIBKHUX YacOB JI0 HECKOJIBKUX CYTOK. Taxke yCTaHOBJICHO, YTO MPOOIEeMO ABISETCS HECO-
BEPLIEHCTBO CUCTEMbI MPOCTAHOBKU Pa3MepoB (DYHKLUMOHAJIBHO CBS3aHHBIX IIOBEPXHOCTEH HAIPABIISIONINX METa-
JIOPEXYIUX CTaHKOB. HecoBepIeHCTBO CYIIECTBYIONIEH CUCTEMBI MPOCTAHOBKH Pa3MepPOB MPHUBOJIUT K TOMY, UTO
pa3Mepbl 3aKiaJbIBAIOTCs C BeCbMa OOJBIIMMH JIONMYyCKaMK. JTO MPUBOMUT K yJAJICHUIO OOJBIIMX IPHITYCKOB MPU
MIa0peHUN Ha CIIECAPHBIX OIEPAlUSAX U, CICHOBATEIBHO, K YBEIHMUYCHHIO TPYIAOEMKOCTH MPUTOHOYHBEIX pador. C
LENBI0 PElICHUs JTaHHOW MPOoOJIEMBbI aBTOpaMHU pa3paboTaHa HOBas CHUCTEMa MPOCTAHOBKU JIMHCHHBIX M YTIIOBBIX
pa3MepoB (YHKIMOHAIBHO CBA3aHHBIX TIOBEPXHOCTEH, & TAK)KEe KOHCTPYKIIMHA KOHTPOJIBHO-U3MEPUTEIHHBIX CPEICTB
U yCTpOHCTB. B maHHO# cTaThe MpHUBENCHBI PE3yIbTAThl CTATHCTUYECKUX HCCIIEOBAaHUI CTaOMIFHOCTH Pe3yIbTaToOB
W3MEPEeHUH KOHTPOJIBHBIMH JIMHEWKAMH CIECHHANBHOW KOHCTPYKIWHU. JlaHHBIE MPOBEACHHBIX SKCICPUMEHTOB
MOKAa3alli, YTO TOYHOCTh PACIIONIOKEHHUS YTTIOB V-00pa3HbBIX HAIPABILIONINX AeTaneil TokapHoro cranka HT-250U1 ¢
MOMOIIBI0 KOHTPOJBHBIX JIMHEEK MOXKET OBITh MOBBIMIeHa Ooyee yeM B 10 pa3 mo CpaBHEHHIO C OTKJIIOHEHUSMH
3aIaHHBIMH TI0 YEPTEXKY.

KioueBble cjioBa: (pyHKIIMOHAJBFHO CBSI3aHHBIC IMOBEPXHOCTH, HANPABISAIONINE CTAHKOB, IMaOpeHue, KOH-
TPOJIbHAS JINHEHKa, V-00pa3Hasi MOBEPXHOCTh, TOYHOCTh HU3MEPEHHUSI, TPYI0OEMKOCTb, CKPBITast 0a3a, IPHUITYCK.
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