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METROLOGICAL ENSURING ACCURACY OF MEASUREMENT OF ANGLES V-SHAPED
SURFACES GUIDE PARTS OF MACHINES FOR PETROCHEMICAL AND GEOLOGICAL
EXPLORATION INDUSTRY

Abstract: Productive and uninterrupted operation of chemical, oil, geological exploration and other
sectors of the national economy of the Republic of Kazakhstan directly depends on the quality of work of
units and assemblies of technological equipment, in particular on metal-cutting machines. The quality of
manufacturing and repair of parts and assemblies of technological equipment for the chemical, oil, geological
and other sectors of the national economy depends on the accuracy and efficiency of the work of metal-
cutting machines.

The accuracy of fitting the surfaces of guide parts in the factory is carried out by a very common method
in the machine — tool industry — by manual scraping. The fitting process is accompanied by the removal
of very large allowances up to 0.5-1 mm, which is many times higher than the recommended allowances
of 0.1-0.2 mm for the scraping operation. Studies have shown that one of the main reasons for using the
scraping operation to ensure the accuracy of the mating surfaces is the inability to use progressive methods
of mechanical processing due to the lack of high-precision control and measurement tools. The use of the
proposed control method in the conditions of mechanical repair industries for the chemical, oil, geological
and other sectors of the national economy will ensure the specified accuracy and quality of manufactured and
repaired parts and assemblies of technological equipment.

Key words. Guide control, V-shaped profile, control ruler, assembly of guide parts, guide scraping.

Introduction. Modern frames of medium-sized metal-cutting machines with V-shaped and flat guides that
move the caliper are processed by grinding without further fitting. This ensures straightness within 0.005 mm
per 1m of the length of the frame guides [1,2]. The caliper guides that have a mirror image of the machine
frame guides are adjusted by manual scraping according to the size of the frame [3,4].

The peculiarity of ensuring that the guides fit the V-shaped surface of the frame and the caliper is that the
specified size, i.e. the angle of the profile of the V-shaped surface of the frame has a clearance. Therefore, in
the “Locksmith” operation, where the caliper guide is fitted, the allowance to be removed must be calculated
taking into account the clearance for the size of the V-shaped guide frame and the caliper and the dimensions
to the planes of fit. When moving the caliper along the frame guides, the specified accuracy of the shape of
the trajectory of the point on the caliper in space must be provided [5,6,7].

The accuracy of fitting the surfaces of guide parts in the factory is carried out by a very common method
in the machine — tool industry — by manual scraping. The labor intensity of scraping is estimated by the size
of the area of the surfaces to be pried. The labor intensity of fitting works is also significantly affected by the
amount of allowance removed from the planes of fit.

The performed analysis of the dimensioning of the surfaces of the guide parts showed the following
[8,9,10]:

- the base surfaces of the parts on which the interfaced surfaces are connected are made with high accuracy.

- the interfaced scraping surfaces have dimensions with reduced accuracy.
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It follows that the scraping process is accompanied by the removal of very large allowances up to 0.5-1
mm, which is many times higher than the recommended allowances of 0.1-0.2 mm for the scraping operation
[11,12,13,14].

Studies have shown that one of the main reasons for using the scraping operation to ensure the accuracy
of the interfaced surfaces is the inability to use progressive methods of mechanical processing due to the lack
of high-precision control and measurement tools. To control the guides of the machines a variety of methods
are used. These methods are described in detail in the literature [15,16,17].

As arule, the accuracy of measurement should be based on the requirements for the exact fit of the surface
of the guide machines. In the literature [18], the values of deviations of the planes of fit within 3-5 microns
for medium-sized machines of the accuracy class B are given.

These deviations lie within the film thickness of the lubricating oils of the guide mills of metal-cutting
machines [19,20,21].

If you convert these deviations into angular deviations, then for medium-sized machines such as 1K62,
NT-2501, and others, they are in angular values from “3 to 57 [22,23]. These deviation values are very high
and practically difficult to measure with universal measurement tools. Metrological assurance of the accuracy
of measuring the angles of V-shaped surfaces with high accuracy is possible when using control lines [24].

The existing methods of controlling the angles of the V-shaped profile of guide machines - using angle
tiles [25], cone gauges and Vernier goniometers [26] have low measurement accuracy, and cannot measure a
given part of the V-shaped profile relative to the measuring base.

This leads to the complexity increase of the “scraping” finishing and assembly operation.

Measuring the angles of V-shaped surfaces. A method has been developed [8,27] for controlling the
angles of the V-shaped profile of machines designed to determine the values of angles with high measurement
accuracy and determine the specified part of the angle of the V—shaped profile relative to the measuring base.

The essence of the method is that a control mandrel is installed on the surface of the V-shaped profile of
the guide machine with two strips located at an angle:

w=90°—p ey
where y — is the angle between the bars of the control mandrel;
¢ - is the part of the angle of the V-shaped profile of the machine guide that must be measured.

The measurement is performed by the deviation of the position of one of the bald spots from the specified
measuring plane. Figure 1 shows the V-shaped profile of a medium-sized lathe caliper guide.

Y

@ > o

Y

_ - . X
0

@, — 1s the angle of the V-shaped profile; ¢, and ¢, - are angles of two parts of the V-shaped profile;
OX and OY — are measuring bases; Q — is the parallel plane to OX.

Figure 1 - V-shaped profile of a medium-sized lathe caliper guide

Figure 2 shows the control mandrels for controlling the specified parts of the angle of the V — shaped
profile of the caliper guide, i.e. the ¢, and @, values.
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1 —is a reference bar; 2 — is a control bar; y, and vy, — are angles between mandrel bars;
OX and OY — are measuring bases
Figure 2 - Control mandrels for controlling the specified parts of the angle of the V-shaped profile of the
caliper guide

Figure 3 shows a diagram of measuring the value of one part of the angle of the V-shaped profile of the
caliper guide.

1 — is the caliper; 2 — is the control mandrel; 3 — is an hour type indicator; 4 — is an indicator stand; A
and B — are the initial and final positions of the hour-type indicator; ¢, — is the controlled angle; ¥ — is the
angle between the control mandrel bars
Figure 3 - Diagram of measuring the value of one part of the angle of the V-shaped profile of the caliper

guide

The measurement is performed in the following way. The actual angle values are measured on the mandrels

shown in figures 2a and 2b. The deviation of the actual values of angles from those specified by the formula
is determined by:

Ay =w_ —wv, ()

where v, _are the actual angle values; y_— are the specified angle values.
Installing the mandrel in the V—shaped surface according to the scheme in figure 3 moves the indicator
stand 4 with the hour type indicator 3 from position A to position B. According to the indications of the

hour type 3 indicator at the point A and at the point B, the position deviation from the flats parallel to the
measurement axis OX is determined by the formula:
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AU=Uas-Ug, 3)

where U is the reading of the hour-type indicator at point A; U, is the reading of the hour-type indicator
at point B.

Taking the distance between positions A and B that is equal to L we determine the angular deviation of the
angle ¢ from the specified value using the formula:

Ap = v P
¢’—HTCTET+ v, (4)

where AU - is the difference between the readings of the hour-type indicator at the start and end points of
measurement; L - is the distance between the measurement points on the control bar.

Conclusions: This method allows:

- to increase the accuracy of measurement and achieve the determination of angular values of V-shaped
surfaces of guide metal-cutting machines with an accuracy of a few seconds;

- to stabilize the allowances amount for finishing, by reducing the clearance on the angle of the V-shaped
surface;

- to reduce the complexity of finishing types of processing by reducing the amount of allowances for
finishing.

Ilepos K.T.', Cuxuméaes M.P.%, A6canbikoB b.H.}, Kapcakosa H.2K.%, Mbip3axmer b *
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XAMU A, MYHAM, TEQJIOTUSJIBIK BAPTAY CAJIAJIAPBI BLIIEKTEPIHIH,
BATBITTAYIIBI BOJIIIEKTEPIHIH V-TOPI3/Il BETTEPIHIH BYPBIIIITAPBIH OJILIEY
JOJIAII'TH METPOJUIOT USIJIBIK KAMTAMACBI3 ETY

AnHoTtauus. Kazakcran PecmyOnmkachblHBIH XHMHsI, MYHA#, TE€OJOTISUIBIK Oapriay »oHe Oacka aa
XaJlBIK [apyanIbUIBIFBl CallAIAPBIHBIH OHIIPICTIK JKOHE Y3MIKCi3 JKYMBICHI TEXHOJOTHSIIBIK JKAOIBIKTHIH
TOpanTapbl MEH arperarTapblHbIH, aTal alTKaHaa, MeTajul Kecylli OiIIeKTep/iH KYMBIC carnacblHa TiKeJIeH
OaiimanpicThl. MyHal MEH ra3blH XUMHUSUIBIK TEXHOJIOTHSICHIH 1aMBITY/Ibl KOCAJIKBI OHIIPICTEPAiH KYMBICBIH
KETUIIIPMEH, OHBIH carachlH apTThIPMail TYPHII JKY3ere acblpy MYMKIH eMec, MiHe OCBIHJIall OHlipicTepAiH
0ipi MEXaHMUKAJBIK-)KOHJCY OHAIpici O0Jbill TaObLIaabl. MeXaHUKAJIBIK-KOHCY OHJIIPICIHIH Herisri
TEXHOJIOTHSITBIK, JKaOIBIFBI OOJIBITT METAIIT KCYIII OlIIeKTep caHamabl. MeTamt KecyIi O1TIeKTepIiH JKYMBIC
icTey camacblHa XMMHs, MYHa, FeoJIOTHSUIBIK Oapiay *oHe 0acka Ja XalblK IIapyallbuIbIFbl CalalapblHbIH
TETIKTEp1 MeH KaOAbIKTapbIH asipIiay canachl Tikenel Tayeni 0onanpl. CynmopT )KbUDKUTBIH, V-Topi3/l JKoHe
XKa3blK OarbITTaybIIIbI Oap OopTalla eJIIeM/al METall KeCeTiH OUIeKTepAiH Ka3ipri 3aMaHFbl CTaHUHAJIAPBI
opi Kapaii Kutochl3 TericreymeH enjieneii. COHbIMEH Koca OaFbITTayIbl CTaHWHAHBIH 1M y3bIHIbIFbIHA 0,005
MM IIIE€Ti apajbIFBIHIA TIK CBHI3BIKTHI KaMTaMachl3 eTiTefi. BUTIeKTiH CTaHWMHACHIHBIH OaFbITTAyIIBICHIHA
affHa TOpi3i KeUIipiIeTiH CyMmIopT OaFbITTAyIIBICHl CTAHWHA OJIIIeMi OOWBIHIA KOJMEH KhIpiay apKbLIbI
KHUBICTBIPBUIAbI.

CranvHa MeH cynmopT OeTTepiHiH V-Topi3al OaFbITTaylIbUIAPBIHBIH KaHACYBIH KaMTaMachl3 €TYIiH
epeKUIeNiri MbIHA/IA, apTKbl OJIILIEM, SFHH TYFBIPABIH V-Topi3al OeTiHiH NmpoduiIiHiH OypbIlIbl HIaKTaMara
ne. CoHIBIKTaH OaFbITTAyIIbl CYNIIOPTTHI KEJTipy Ky3ere achlpbuiaTbiH «CliecapiblKy olepanusiiapbiHa
AJBIHATHIH 9JIINITEP CTAHWHA MEH CYNTOPTTHIH V-Tapi3/i OaFbITTayIIIBI OJIIIIEMIHE KOHE KaHACY Ka3bIKThIFbIHA
JEHIHTI eJIIeMep IMIaKTaMachl €CeIKe ajia OTHIPBIIT €CEnTelNyi THIC.

CranuHa OarbITTaybIILIBl OOMBIHILA CYNOPTTHI )KBUDKBITY Ke31HJE KEHICTIKTEer! CyNmOpTTarbl HYKTEHIH
KO3FaJIBIC TPACKTOPHUACH! (POPMACHIHBIH OepiireH JSJIir KaMTaMachl3 eTuTyi THiC.
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3aybITTBIK JKaFgainapaa OarbITTayllbl OOINIIEKTep/AiH YCTIHIT KaOaThIHBIH JKaHACy IoINIiri Oinmex
JKacay CaJiachlHJIa 6T¢ KeH TapajiFaH TOCUIMEH — KOJIMEH IIalllyMeH Y3ere achlpbliaibl. KelnayabiH eHOek
CBHIMBIMJIBUIBIFBI A0BUIATHIH OCTTEP/IIH ayfaHbl OOibIHINA OaranaHa/bl. KUBICTHIPBUIFAH >KYMBICTAP/IBIH
eHOCK ChIMBIMJIBUIBIFbIHA KAHACY YKA3bIKTHIFbIHAH aJIbIHATHIH QJIINITIH [IaMaChl J1a SJICYIIi dCep eTeI.

BarprTTaymis! 6emmekTep OeTTepiHiH OIeMACpPiHIH OpHAIACybIHA JKacaJlFaH Talay MbIHAHBI KOPCETTI:

- YKaHacaThlH MIA0BUIATBIH OCTTepAiH TYHICYi JKy3ere achIpbUIaThIH, OeINIeKTepAiH 0azaiblk OerTepi
YKOFaPBI JQIIIKIICH JKacanabl;

- )KaHacaThIH MIa0bLUIATBIH OSTTEp TOMEHTI JIQJJIIr Oap ememMaepre ue.

Ocpbian, Kyiaipy nponeci 0,5-1 MM-Te JieiiiH eTe yJIKeH oIiNTep/i ajbll TacTayMeH Karap *Kypemi, Oy
maly onepanusicbiHa YChIHBITFaH ofinTeH 0,1+0,2 MM-/1eH Kol ece achII TYCei.

JKyprizinren 3eprreynep jkaHacaThIH OCTTEpIiH JKaHACY IOJMITIH KaMTaMachl3 €Ty VIIiH Kbulay
OTepanusIChiH KOJJIAHYAbIH HEri3ri cebenrtepiHiH Oipi XKOFapbl AOIAIKTI OaKblUIay-eIey KypajllapblHbIH
OonmaybIHa OalIaHBICTBl MEXaHUKAIBIK OHJICYIH MPOTPECCUBTI SAiCTEpiH KOJJAHYy MYMKIH €MEcCTiriH
KepceTTi. binnexrepain OarpITTaylIbIapblH OaKbUIAy YIIIH OPTYPIi Tocuiaep KoinaHbuianpl. bym omictep
o/ieOMeTTe TOJIBIK CHIATTAlFaH. Oy AT, 9IeTTe, OUIACKTEeP/AiH OarbITTaylllbl OCTiHIH >KaHACY
TONTITiHE KOWBUIATHIH TAJIANITAPIbI HET13Te alTyhl THIC. OIe0NeTTe B oMK KJIacCTapbIHBIH OPTAIIIa OJIIIeM/T1
OimaexTepi YIIiH JKaHACy JKa3bIKTHIFBIHBIH aybITKY MOHEP1 3-5 MKM IIETiH/Ie KeNTipiiei.

By karenikrep MeTa KecKil OUTeKTepiH OaFbITTay bl CTAHWHAIAPBIH MaIANTHIH Mai IJIEHKACHIHBIH
KaJIBIHJIBIFBI IIIET1H IE JKaThIp. Erep Oyt aybITKyap/apl OYPBINTHIK aybITKYIapFa KalTa ecenrece, onua 1K62,
HT — 250U »oHe T.0. TUNTI opTalia eaimeM Il OUIASKTep YIIiH ojiap OYPBINITHIK MOHIEPIC 3» - TCH 5» - Ke
JeHiHTiHI KYpai bl Byl aybITKyIapibIH MOHIEP1 ©Te XKOFaphl KOHE ollap bl oMOedan eiey KypaijaapbIMeH
OIIIey KWBIH. V—Topi3ai OeTTepmiH OYPBHIMNTAPBIH IOJMITIH METPOJOTHSIBIK KaMTaMachl3 €Ty, KOFapbl
TOIIIKIIEH eJIey 0aKpliay ChI3FBIIITAPBIH Malijaiany Ke3iH/1e MYMKIiH.

binnex GarpITTaybIITAPBIHBIH V—Tapi3ai NpoQuiIs OYphIITApbIH OaKbUIAYIbIH KOJIIAHBICTAFbl TOCLIIEPI
OYPBIITHIK TUIMTKAIAP, KOHYCTBIK KaIuOpIiep jKkoHe HOHWYCTBI OYPBIII OJIIEriITep i KOMETriMEH KYPrisy
OJIIICY/IIH TOMEHT1 IaJIJIiH Oepe/li, COHbIMEH KOoca eJiiiey 0a3achlHa KaThICThI V-Tapi3i IPOPHIIbIIH KaThICThI
Oepinred OOJITriH OJIIIeH aTMal/Ibl.

Byt «xpIpy» oprey-KypacTeIpy ONeparisChIHBIH €HOEK CHIMBIMIBLIBIFBIH apTTHIPYFa SKeJeIi.

Bepinren makamama Meramn Keckimn OineKTeplliH OarbITTaymibl OenmeKTepiHiH V-Topi3ai npodutiH
Oakpulay oxici OassHaananpl. ¥ ChIHBUIFAH V-Tapi3ai Npoduiibai 0aKplidy ChI3FBILITAPHI KOMETIMEH OakbLiay
ozici Kejeci MYMKIHZIKTepHi Oepeni: eJIICY[iH AQJIITIH apTThIPY >KOHE MeETaul KeckKilm OinmexTtepi
OaFbpITTAYIIBIHBIH V—Topi3ai OeTTepiHiH OYPBIITHIK MIaMalapblH OipHEIIe CEeKyHAKa ACHIH JOJIIKIICH
AHBIKTAyFa KOJI )KeTKi3y, V—Topi3/i OeTiHiH OYpHITIIbIHA IITAKTaMaHbI 32l Ty ece0iHeH Ta3a OHIeyTe OMINTePIiH
IIaMachlH TYPaKTaHJBIPY, COHIA-aK Ta3a OHJeyre SIINTEp/iH IaMachiH a3aiiTy ece0iHeH oHAEYyMiH Ta3a
TYpJepiHiH eHOEK ChIHBIMIIBLUTBIFBIH a3aUTY.

Y CBHIHBUIBINT OTBIPFaH OakKbUIdy TOCUTIH XMMUS, MYHaW, I'EOJIOTHSIIBIK Oapliiay jkoHe 0ackKa Ja XajbIK
apyamnibUIbIFBl  cajlajiapblHAa KOJAaHY, TEXHOJIOTHSIIBIK JKaOJbIKTAp/blH TETIK JKOHE TOpANTapbIHBIH
OepiireH JAJIIIKTEPiH KaMTaMachl3 €TeI.

Tyiiinai ce3nep. barpiTTaysmrapas! 6akeiay, V-1opisai mpodmis, 6aKbUIay CHI3FBIII, OaFBITTAY I TAP BT
KYpacThIpy, OaFbITTayBITIITAPIBI KBIPY.

Ilepos K.T.', Cuxumoaes M.P.2, A6canpikoB b.H.?, Kapcakosa H.’K.*, Mbip3axmer B.°

!“Kazaxckuii arporexanueckuii ynusepcutet uM. C. Celipynmuna, Hyp-Cynran, Kazaxcraw;
*Kaparanaunckuii yausepcuteT Kasmorpebcorosa, Kaparanma, Kazaxcran;
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METPOJOI'MYECKOE OBECIIEYEHUE TOYHOCTHU UBMEPEHUA YIJIOB
V-OBPA3HBIX IOBEPXHOCTEM HAIIPABJIAIOIIUX TETAJIEA CTAHKOB
JIJISI HE@TEXUMHNYECKOM U T'EOJIOT'OPA3ZBEIOYHOM IMMTPOMBIIIJIEHHOCTH

Annoranus. [IponszBonurensHas u 6ecriepe0oitHast paboTa XUMHIECKOW, He(PTSHOM, Te0JI0ropa3BeI0uHON
W Opyrux oTpacieid nmpombinuieHHOCTH PecnyOnmukm KazaxcTan HanpsiMyio 3aBHCAT OT KadecTBa paOOThI
Y3JIOB M arperaroB TEXHOJIOTHYECKOr0 000PYI0BaHHSL, B YACTHOCTH OT METAJUIOPEKYILIUX CTAaHKOB. PazBuTne
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XMMHUYECKON TEXHOJIOTUH HE()TH M ra3a HEBO3MOXKHO OCYIIECTBUTH O€3 COBEPIICHCTBOBAHMSI M MOBBIILICHUS
KauecTBa pabOThl BCIIOMOTaTeNIbHBIX POU3BOJICTB, OAHUM U3 KOTOPBIX SIBISETCS PEMOHTHO-MEXaHUUECKOE
Mpou3BOACTBO. OCHOBHBIM TEXHOJIOTMYECKUM O0OpYIOBaHHEM PEMOHTHO-MEXaHMYECKOTO MPOU3BOJCTBA
SBIISIFOTCS. METAIOPEXKyIIME cTaHKU. OT TOUHOCTH U 3()(HEKTUBHOCTH PaOdOThl METAJUIOPEKYIIMUX CTAHKOB
3aBHCUT KaueCTBO HM3TOTOBJICHMS M PEMOHTa JETajled M y3JI0B TEXHOJIOTMYECKOTO OOOPYIOBAaHHS IS
XMMHUYECKOH, HETAHON, Ieooropa3BeOuHON U IPYyruxX OoTpaciieil HapogHoro xo3sicra. COBpeMEHHBIC
CTaHMHBI METAITIOPEKYIIHNX CTAHKOB CPEHUX Pa3MEPOB, UMEIOMINX V—00pa3HbIe U III0CKUE HAPaBIISIOLINE,
M0 KOTOPBIM MepeMelIaeTcsi Cynmnopt, oopadarsiBatoTcs nuimpoBanueM Oe3 manbHelmiel npuronku. [Ipu
3TOM obecrneynBaeTcsl NpsMonrHeHoCcTh B npenenax 0,005 MM Ha 1M UIMHBI HaNpaBJSIOIIMX CTAHWHBI.
Hanpasnsiomue cynmopra, HMMEIOIINME 3€pKajbHOE OTOOpPaKCHHE HANpaBISIOIIMX CTaHWHBI CTaHKA,
MOATOHSIOTCS PYYHBIM IIAOpeHHeM Mo pasMepaM cTaHuHbBl. OCOOEHHOCTBIO OOECTIeUEHUs MpHIIETaHUs
HanpapJsIomux V-00pa3Hoi MOBEPXHOCTH CTAaHWHBI U CYMIIOPTA SIBISETCS TO, YTO 3aJaHHBIN pa3Mep, T.c.
yron npoduiisi V-00pa3Hoi MOBEpXHOCTH CTaHMHBI UMeeT pomyck. [loaromy Ha omnepanuu «CrnecapHasy,
€ OCYLIECTBISICTCS IPUTOHKA HAPABIISIOLICH CyNIopTa, CHUIMaeMbli IPUITYCK IOJDKEH PaCcCUNUTBIBATHCS C
yu€TOM JI0ITycKa Ha pa3Mep V-00pa3HOW HampaBIsIOMICH CTAHWHBI U CYIIIIOPTA U Pa3MEpOB A0 MIOCKOCTEH
npuieranus. [Ipu nepemenieHny cynopTa o HanpasJsSOIIUM CTAaHUHBI IOJDKHA 00ecTieunBaeTes 3alaHHast
TOYHOCTbH ()OPMBI TPACKTOPHH ABHKCHHUS TOUKH HA CYNIIOPTE B IPOCTPAHCTBE.

TouHoCTb MpUJIETaHMsl HOBEPXHOCTEH HANPABISIOMINX JeTajIel B 3aBOJCKUX YCIOBHUIX OCYIIECTBISICTCS
BEChbMa PpACIpPOCTPAHEHHBIM B CTAaHKOCTPOMTEIBHOW OTpacid CIOCOOOM — pPYYHBIM I[IaOpEHUEM.
TpynoemkocTh maOpeHusi OLEHHMBACTCS 10 BEIMYMHE IUIOIIAAM NpUIIAaOpHBaeMbIX MoBepxHocTed. Ha
TPYAOEMKOCTb IPUTOHOUHBIX PA0OT OKa3bIBACT CYILICCTBCHHOE BIMSHUE U BEJTMUYMHA MPUITYCKA, CHUIMAEMbIX
C TUIOCKOCTEH Npuiieranus. BeInoaHEeHHbIN aHaau3 IPOCTAaHOBKH Pa3MepOB ITOBEPXHOCTEH HAMPABIISIOLIMX
JeTajeld okasa Cleaylolee:

- 6a30BbIe OBEPXHOCTH JETAJICH, 10 KOTOPBIM OCYILIECTBISIETCSI KOHTAKT CONPATaeMbIX IPULIA0PUBACMbIX
MOBEPXHOCTEH, N3TOTOBJISIFOTCS C MOBBIILICHHON TOYHOCTBIO.

- colpsiraeMble MPUIIa0pUBaEMble TIOBEPXHOCTH UMEIOT pa3Mephl C MOHMKEHHON TOYHOCTBIO.

U3 storo cieayer, 4To Npouecc NPUrOHKU CONPOBOXKAAETCS] CHATHEM BEChbMa OOJIBIIMX MPHITYCKOB 10
0,5-1 MM, 9TO BO MHOTO pa3 MpeBbIIaeT pekoMeHayemble npumnycku 0,1+0,2 MM moj onepanuto nmadpeHue.

[IpoBeneHHbIe MCCIEIOBAaHUS IOKA3ald, YTO OJHUM M3 OCHOBHBIX NPUYUH MPUMEHEHUS OIEepalyuu
mabpeHus 47151 ooecreyeHns: TOUHOCTH MPUIICTaHus CONPSTracMbIX TIOBEPXHOCTEH SIBIISICTCS HEBO3MOXKHOCTh
MPUMEHEHHUS] NPOTPECCUBHBIX CIIOCOOOB MEXaHWYECKOW OOpabOTKH H3-32 OTCYTCTBHSI BBICOKOTOUHBIX
KOHTPOJIbHO-MU3MEPUTENIBHBIX CpeACTB. il KOHTPOJISI HANPABIAIOLIMX CTAHKOB HCIOJB3YIOT Pa3jInuHbIC
crnocoObl. DTH crocoObl NOAPOOHO OMMCAHBI B IUTEparypax. TOYHOCTb U3MEPEHHMS, KaK MPABUIIO, JOJDKHA
UCXOIUTH U3 TPeOOBAaHUI K TOYHOCTHU MPUJIETaHMs MIOBEPXHOCTU HANPAaBISIOIIMX CTaHKOB. B nuTeparypax
MPUBOJSATCS 3HAYCHUsI OTKIOHEHUH IUIOCKOCTEH MpUIeraHusi B mpenenax 3-5 MKM IJisl CTAHKOB CPEIHHUX
pa3MepoB Ki1acca TOYHOCTH B.

OTH NOTPEIIHOCTH JIeXkKaT B MpeJesiax TONIUHBI INIEHKN CMa3bIBAIOIINX Macesl HalpaBJIIOMUX CTAaHUH
METaJUIOPEXKYIUX CTaHKOB. Eciii mepecunTars 3TH OTKIOHEHHUS HA YIJIOBbIE OTKJIOHEHUS, TO JUIS CTAHKOB
cpequux pasmepos tuna 1K62, HT — 2501 u 1p. oHU COCTaBIAIOT B YIIOBBIX 3HAUEHUSX OT 3» A0 5». O1H
3HAUEHMS OTKJIOHEHHH BeCbMa BBICOKHE U ITPAKTUYECKU UX CIOKHO U3MEPUTh YHUBEPCAIBbHBIMU CPEACTBAMU
n3Mepenus. Merposoruueckoe oOecriedeHne TOYHOCTH HM3MEPEHHUsl YIIOB V—00pa3HBIX HOBEPXHOCTEH
C BBICOKOM TOYHOCTBIO BO3MOYKHO IIPHU MCIOJB30BaHUU KOHTPOJBHBIX JMHEEK. CyIecTBYIOLUIME CIIOCOObI
KOHTpOJISL yroB V—00pa3HOro npoguis HamnpapisIOIMX CTAaHKOB — C IIOMOLIbIO YIJIOBBIX IUIMTOK,
KOHYCHBIX KaJUOPOB M HOHUYCHBIX YIJIOMEPOB MMEIOT HHU3KYIO TOUHOCTh U3MEPEHHUS, a TAKKE HE MOXKET
HU3MEPUTH 3aJIJaHHYI0 4acTb V—00pa3Horo npo¢uiisi OTHOCUTEILHO U3MEPUTEIBbHON 0a3bl. DTO IPUBOAUTH K
YBEIIMUCHHIO TPYAOEMKOCTH OTIEIOYHO-COOPOUHON ONEpaliy «1Ha0pPEHUS.

B nmanHO#M crareke wmzmaraercs crnocod KOHTPOJst V—o0pazHoro npodwiis HanpaBiSIOUIMX JeTajel
METaJUIOpeXXyIuX cTaHkoB. [Ipeanmaraembiii cnoco0 koHTposisi V—oOpa3zHoro mnpoduisi ¢ MOMOLIBIO
KOHTPOJIbHBIX JIMHEEK MO3BOJISIET: TTOBBICUTH TOYHOCTh U3MEPEHHUS M JOCTUYb OIIPEACIICHNUS YIIOBBIX BETMYHH
V—00pa3HbIX MOBEPXHOCTEH HANPABIAIOLIMX METAIOPEXKYIINX CTAHKOB C TOYHOCTBIO JIO HECKOJBKHX
CEeKyHJI, CTa0MIM3UPOBATh BEJIMYUHY MPUIYCKOB MO YHCTOBYIO 00pabOTKy, 3a CUET YMEHBLICHUS JOIMYCKa
Ha yroia V—o0Opa3HOH NOBEPXHOCTH, & TAKXKE CHU3UTh TPYAOEMKOCTh YHCTOBBIX BUIOB 00pabOTKM 3a CUET
YMEHBILEHHS BEJIMYHUH IPHUITYCKOB 0] YUCTOBYIO 0OPaOOTKY.

[Ipumenenue npepaaraeMoro crnocoda KOHTPOJIS B YCIOBUAX PEMOHTHO-MEXaHHUECKUX ITPOU3BOACTB IS
XMMUYECKOU, He(TSHOM, Te0I0ropa3Be10YHOM U IpyTuX OTpaciell HApOIHOTO X03s1icTBa OyIeT o0ecreunBaTh
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3aJaHHYI0 TOYHOCTh M Ka9€CTBO M3TOTABIMBACMBIX U PEMOHTHUPYEMBIX JIETaJel U y3JI0B TEXHOJIOTHIECKOTO
00opy/IOBaHMSI.

Ki1roueBble cj10Ba: KOHTPOJIb HANpaBisSIOMUX, V—oOpa3HbIil Mpoduiib, KOHTPOJIbHAS JIMHEHKa, cOOpKa
HAITPaBIISIOIINX JIeTajleH, madpeHue HapaBIIsSIONIHX.
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