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YIOK 550.8.088

J. B. benokons, H. I. Koswpsukuii
OO0 «Hegprerasreopumsmkar

MWHUMU3ALUA NOTrPELUHOCTENX KAJIUBPOBKH
NMPO®UNEMEPOB

PaccmoTpeHbl MeToaunka 1 YCTPOWCTBO KanvbBpoBKM CKBaXKWUHHBLIX NMPOdnneMepos
(papuycomepos) no paguycy, no3BoOMsOWNE MUHUMWIMPOBATL UMM UCKMKOYATL
NOrpewHOCT, CBOMCTBEHHbIE TPAAULMOHHBLIM METOAUKaM KanuBpoBku npodune-
MepoB.

KnroueBobie cnoBa: ckBaxcurHole npogunemepsi (paduycomepeoi), kaBepHomepsl, Ka-
AubpoBka, nozpewHocmu.

IIpodunemeps! 6epyT HauaIo CBOETO PasBUTHsI OT KABEPHOMEPOB, KO-
TOPBIE BBHIILYCKAIUCh C ABYMs, & 3aT€M C YCTBIPbMs phlyaramu. B obomx
Cay4yasXx AUaMeTPalbHO MPOTHUBOIOIOXKHEIC PhIYard KaBepHoMepa ObLIH
CBsI3aHbI MEXAHUYECKHUM HIIH 3JICKTPOHHBIM criocobamu. Meronuka Kaauo-
POBKHM KaBEPHOMEPOB M CHUCTEMA IEpeady CAMHUIBI IJINHEBI OT 3TaJOHOB
pabouuM cpencTBaM U3MEPEHHUS AUaMeTpa CKBAKHHbI PETTIAMEHTHPYIOTCS
[2, 5]. B BacTosamee BpeMs B MexayHapoauoit Accoruanuu « AUC»
BeaeTcsa pa3paboTka IMPOEKTa CTaHIapTa OpraHu3auuu [6], KOTOphIH
JOJDKEH 3aMEHUTh JOKYMEHT [5] B CHTy HEOOXOAMMOCTH pernaMeHTaluu
Oonee xeCTKUX TpeOOBAHMH K Ka4eCTBY KaIHOPOBKM KABEPHOMEDPOB H
npohHUIEMEPOB.

TpanuiuoHHble KaaTuOPOBOYHBIC YCTPOHCTBA I KABEPHOMEPOB
BBIITYCKaJHUCh HUCXOAS U3 TpcOOBaHMWI KamHOPOBKH HX IO AMAMETPY, B
YCIIOBUAX OOYCTPOCHHBIX 0a3 reoPU3NIeCcKUX NPEAIPUATAN, U Ha 3aBO-
JIax-u3roToBUTENAX. g KanuOpoBKM mMpuUMeHsu1ach ycraHopka YITK-1
[7], no namHoro yame (a B MOJIEBBIX YCIOBHSAX BCErHa) NPUMECHSIIKCDH
KOJIBbI1a, WJIM TaK Ha3bIBACMBIC IPUCIIOCOONICHUS THIIA «ejJoYKa» (MHOTAa
Ha3bIBaeMble «IpedeHKax), pazpaboTanHbie B cBoe Bpems Kuesckum OKB
reoduszngeckoro npudopoctpoenus. IIpucrnocobienre TUNa «eaodKan
(puc. 1) mpencrapiseT coboii KOpITyc 3, Ha KOTOPOM YCTAHOBIICHEI IITAHTH
2 c ynopamu [, Ha KOTOpBI€ HAHECEHBI pa3Mephbl U3MEPSIEMBIX PAIHYCOB.
[Ipucniocobiienue HameBaeTcs Ha KOPIYC, a KOHTPOIUpPYyeMas mapa phi-
YaroB MOMENIAETCs! MOJ] YIIOPHI.

B 1995-2000 rr. OOO «Hedrerasreodpunsuka» Ha4Yano UHTCHCHUBHO
NpoNara’JgupoBaTh BHEAPEHUEC UYCTBHIPEXPBIYAKHBIX TPOPUIEMEPOB C
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Puc. 1. KannbpoBo4Hoe yCTPOMCTBO TuNa «enoyka» («rpebeHka)»: a — cxemartu-
Yeckoe usobpaxeHue (7 — ynopel, 2 — WwTaHru, 3 — kopnyc); 6 — doTorpadms

HE3aBUCUMBIMH phraaramu. [Ipr 3TOM B KadecTBE KalIHOPOBOYHOTO yCT-
pOHCTBA TO-TIPEIKHEMY TPUMEHSIOCH MPUCIIOCOOICHUE THIIA «EII0YKay.
[MpuHIMIIHATBEHO 0COOCHHOCTHIO KaTUOPOBKH YETHIPEXPHIYAKHBIX ITPO-
dbureMepoB SABISIETCS TO, YTO OHHU JOJDKHBI KaTHOPOBATHCS MO PAUAYCY
OT MOBEPXHOCTHU CKBAXUHHOTO MpHOOpa mpoduiemMepa, B TO BpeMs Kak
phIYaru y KaruopyeMoro KaBepHoMepa (IpyruMHU CIOBaMU, AUAMETPOMEDPA)
TIpY KaTHOPOBKE MOTYT 3aHUMATh MIPOU3BOJILHOE MOJI0KEHNUE OTHOCHUTEIb-
HO OCH CKBXHMHHOTO IpHOOpa, CMEINAsICh B Ty UIU B APYTYH CTOPOHY,
[IPU 3TOM U3MEPSEeMbIF JUAMETP OCTAETCsl HEU3MEHHBIM, B TO BPEMS KakK
pamuychl MeHsI0TCsI. CyIecTByeT OIMMO0IHOEC MHEHHE, YTO MIOTPEITHOCTh
3aJlaHus pajuyca OyeT B ABa pa3da MEHbIIE OTPEIIHOCTH IO AUAMETPY,
3aJ1aBaeMOMYy KITMOPOBOYHBIM yCTPOUCTBOM. B NEeHCTBUTENBHOCTH BCE
HE Tak OXHO3HaYHO. Hampumep, OOWH M3 BOCIPOU3BOAMMBIX KamuOpo-
BOYHBIM MPUCIIOCOONCHUEM paguyC MOXET MMETh 3HaueHue 150 am,
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a Bropoii — 150,4 am, npu 3T0M BocpousBogumMbiil guameTp — 300,4 am,
HO BO3MOJKHA 60JIee HeOIaronpusITHAS CUTYaLUs: IIPH BOCIIPOU3BOIUMOM
muamerpe 300,4 ym OnUH U3 BOCIPOU3BOIUMBIX PAJNyCOB MOXKET OBITH
pasen 148 mm, a Bropoit — 152,4 mm. JIns xannOpoBKkU IpoduieMepon
10 paJuycaM Takas CHUTyalllsd COBEpLIEHHO HENpHeMIIEMa.

B cootBercTBUu ¢ [4] momyckaemasi MOTPEIIHOCTH NPOGUIEMEPOB
[IpPU U3MEPEHUHU pajnycoB B amama3zoHe oT 25 no 400 mm He momxHa
MPEBBIIATE +2 Mm. DTO 3HAYUT, YTO KAIHOPOBOYHOE YCTPOMCTBO TOIDKHO
BOCIIPOU3BOIUTE 3HAYCHUE PAANyCa C OIPELIHOCTHIO, HE IPEBBIIAIONIEH
+0,67 mm (M3 yCITIOBHUS JOITYCTUMOTO COOTHOIICHHS IOTPEIIHOCTEN STAIOHA
u pabodero cpeicTBa U3MEpEeHus, He TpeBpimaromiero 1 : 3). Obecrneunts
TaKo€ 3HAYCHHE MOTPEITHOCTH BOCIPOU3BEACHUSA PaJlyCOB TPaAULHOH-
HBIMH KaJHOPOBOYHBIMH YCTPOUCTBAMHU I KaTHOPOBKH KaBEPHOMEPOB
B HACTOSIIEE BPEMsI HEBO3MOXKHO.

[TpoaHaIU3KPyeEM OTMH U3 OCHOBHBIX HCTOYHMKOB IIOTPEIIHOCTEH KalIo-
POBOYHOrO yCTPOMCTBA THUIIA «EJIOUKa» («TpedeHKa») — MEPEKOC OIIOPHOU
TPYOBI «EJIOUKHM» U OXPAHHOIO KOXKyXa KaanOpyemMoro npoduiemepa.

JluaMeTpBI OXPAaHHBIX KOXKYXOB CKBRKUHHBIX IIPHOOPOB IPOodUIEMEPOB,
M3TOTOBJECHHBIX M3 HAIdpPTOBAHHBIX HEPXKABCIOIINUX TPYO, KOJIEOIIOTCS OT
75,5 o 76,5 mm (mas HomMuHATBHOTO Auamerpa 76 mm). OnopHas Tpyda
«EJIOYKH», 9TOOBI €€ MOXKHO OBLIO HaJCTh Ha OXPAaHHBIN KOXKYX, JOJDKHA
MMeTh BHYTPCHHHI auameTp He MeHee 77 mm. OTCrona MOrpenrHoCcTh
3a7laHus paJryca 3a cueT JIIo(Ta B IPEAEeIbHOM ClIydae MOKET COCTaBUTD
+1,5 Mm, 9TO HEIONYCTHMO. YMEHbIICHHE JIIodTa 3a CYET YMEHBIICHUA
JraMeTpa ONMOPHON TPyOBI MPUBOAUT K MOTEPE YHUBEPCAJIBHOCTH Ka-
JUOPOBOYHOTO YCTPOHCTBA — KOHKPETHOE KalIMOPOBOYHOE YyCTPOHCTBO
OKa3BIBAETCS «IIPHUBSI3AHHBIM» K KOHKPETHOMY poduieMepy. MUHUMU3H-
pOBaTh YKa3aHHYIO MOTPEIIHOCTh MOYKHO, 00ECIIEYNB OCECUMMETPUIHOE
pacoNoKeHne OMOPHON TPYOBI «ENOYKW» U OXPAHHOIO KOXyxXa. Jlns
3TOTO B 3aJHEH YaCTHU «EIIOYKW» MOKHO YCTAaHOBHUTbH LAHTOBBIM 3a)KHUM.
ITorpenrHocTy Py 3TOM YMEHBIIIAIOTCS, HO IO KOHIA po0ieMa He pe-
IIaeTcs, TaK KaK 0CTAaeTCsl MEPEKOC JaibHEero KOHIa OMOpHOH TpyOsI IO
OTHOIIIEHHIO K OXPAaHHOMY KOXKYXY OTHOCHUTEIBHO TOUKM YCTAHOBKHM ILIaH-
rOBOTIO 3aKMMa: TIpu niepekoce 1,5 vy Ha [uTiHe onopHO# TpyOs! 360 Mm
yron mepekoca cocrasisier 0,24°. PacueTHble 3HAYEHUs MOIPEIIHOCTEH
BOCIIPOM3BECHHS PAJUyCOB, BO3HHUKAIONINX H3-332 IEpeKoca ONMOPHOMI
TpyOBI, IPUBEACHBI B TaOIHUIIE.
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Ta6bnuuya
PacueTHble 3HauyeHus norpeLuHocTer kanMbpoBOYHOIro YCTPOMCTBa
«enoyka» us-3a nepekoca onopHou Tpybbl, MM

MapameTtpsbi BenunuuHebl
3afaBaeMblii pagnyc 100 150 200 250 300 350
MorpelwHocTb 3a cHeT nNepekoca + 0,27 0,39 | 052 | 0,64 | 0,75 | 0,87

)Zlonycn(aemaﬂ norpetuHoCcTb
N3roToBneHus

CymmapHas norpeLuHocTb + 0,67 0,79 | 1,02 | 1,14 | 1,55 | 1,67

+ 0,40 0,40 | 0,50 | 0,50 | 0,80 | 0,80

ﬂOI‘IYCTMMaH NnorpeLwHoCTb

+ 0,67
BOCMPOU3BEAEHUS paguyca

Kak cnegyer u3 Tabnuupl, IpyU BOCIPOU3BEACHHH PaJNyCOB CBBHIIIE
100 amm xkanmuOpPOBOYHOE YCTPOMCTBO THIIA «EJIOYKa» C OJHUM I[aHTOBBIM
3a)KUMOM HE YIOBJICTBOPSET TPECOOBAHUSAM I10 MOKA3aTE/ISIM TOYHOCTH.

N36exaTs mepekocoB OMOPHOW TPYObl MOXKHO ObLIO OBbI, YCTAHOBUB
[aHTOBBIC 3KHMBI C JIBYX CTOPOH, HO 3TOTO CJEJaTh HEJIb3sl, TAK Kak
3aKpOETCS BHIpE3 JUIS MepeMeleHust pelyara npoduieMepa npu Kaiauob-
poeke. Kpome Toro, Bpy4Hyr0 raiiky HaHru 3arsHyTh TPYAHO, IPUILIOCH
OBl MOJIL30BATHCS CHELMATBHBIM KIIIOYOM, YTO YBEIUYHIIO OB Bpems
KJIMOPOBKH M CO34aJI0 OMpE/CieHHbIE Heyn00CTBRa.

Brixogom u3 onrcaHHON HEONATONPHATHON CUTYallUH SBIISIETCA IIepe-
XOJ1 Ha KaJlnOpPOBOYHOE YCTPOMCTBO, B KOTOPOM HapyKHasi IIOBEPXHOCTh
OXPaHHOTO KOXXYyXa CKBAXXHWHHOTO NpHOOpa UM BHYTPCHHsISI TOBEPXHOCTH
KaJauOpOBOYHOr0 yCTPONUCTBA COMPHUKACAIOTCS IO BCEH muHe. B aTom
ciaydJac KaJTHOpPOBOYHOE YCTPONCTBO MOXKET UMETh JBa HUCITOJTHCHHS:

1) onopHas Tpy6a KaIMOPOBOYHOTO YCTPOUCTBA BHIIIOJIHSICTCS U3 IBYX
MOJOBHHOK, Pa3pe3aHHbIX C ONPEAEICHHBIM 3a30pOM U 00KHMaeMbIX
BOKPYT OXPAaHHOT'O KOXXYyXa CKBXXHMHHOTO npubopa;

2) B Ka4ecTBE ONOPHOH TPyObl HCIONB3YETCsI TOJNBKO MOJOBUHA TPY-
OBl, IpXUMaeMasi K TOBEPXHOCTH OXPaHHOIO KOXKyXa KaluGpyeMoro
npodunemepa.

Bosnukaromuye NMorpemHocTy A1 000UX HCIIONHEHUH OJUHAKOBBIC,
HO BApHUAaHT C OJHOI MMOJOBUHON TPYOB! O0Jee NPEeamOUTUTEIICH KaK s
KOHCTPYKTHBHOTO WCITOJHEHUS, TaK M C TOYKHU 3peHus ynobcTBa paboThl
ornepaTopa, KOTOPBIH MOXET OJUH HPOBOIUTE KAIHOPOBKY, B TO BpeMs
KaK MPU HCIOJIB30BAHUU TPAJULIMOHHON «EJIOYKU» NOJDKHBI paboTarh
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JBa 4eJIOBEKa: OJWH YACpKUBAaeT ABa phlyara mpoguiemepa, a BTOpOi
IepeMeIacT «EIOUKY».

Ha puc. 2 npexacrasieHo paspaboranHoe u Beimyckaemoe B OO0 «Heod-
Terasreo¢uzukay kanuopoBouHoe ycrpoiictso YKIIO nisi CKBaXMHHBIX
npodrIeMepoB, MO3BOJISIOLIEE OCYIIECTBISTH KAINOPOBKY IpoduiIeMepoB
10 PaJnyCy OTAEIBHO JUIsl KaXKI0ro He3aBHCHMOro peryara [1, 3].

Kamubposounoe yctpoiictBo YKIIO npencrasiseT cobolt OMOPHYIO
TpyOy, Ha KOTOpOH yCTaHOBJIEHa IITaHTa C yIOpaMH, A KaXJIOTO M3
KOTOPBIX yKa3aH pa3Mep BOCHPOHU3BOAUMOIO paauyca. YCTPOHCTBO
MPUXKUMAETCS] K OXPAaHHOMY KOXYXy Kaiaubpyemoro mnpoduiemepa, a
pBIYATH IOOYEPEIHO YCTAHABIMBACTCS TIOM YIIOPHI AJIs KaIUOPOBKH HITH
rpagyupOBKH.

[Ipoananu3upyeM IMOTPEITHOCTH, CBOUCTBEHHBIC KalUOPOBOYHOMY
ycrpoiictBy YKIIO.

1. Hozpewnocmu, 8vi36anHble PAIUUUAMU 6 OUAMEMPAX OXPAHHBIX
KOJHCYX08 CKBANCUHHBIX NPUOOpPO8 npoguiemepos

KanubposouHoe yctpoiictBo YKIIO uszroraBnuBaeTcs ¢ BHYTPEHHUM
IUAMETPOM OIOpPHI, paBHEIM 77,0 mm. JluamMeTp OXpaHHOIO KOXyXa
CKBa)XHHHOTO Mpubopa kanudpyemMoro mpoduieMepa MOXXET U3MEHIThCS
or 75,5 no 76,5 mm. 3HaueHHs 3aaBAEMbIX PaJUyCOB IIPHU KaIHOpOBKE
PaCCYHUTHIBAIOTCSL B IIPEAIOJIOKEHNAH, YTO JUAMETP OXPAHHOIO KOXyXa
paBeH 76 mm. B 3TOM ciydae NOTPELIHOCTh 3aJaHusl PaguyCOB MOXET
MeHSITbC B mpenenax +0,25 mm. YUdATHIBasA, YTO BHYTPEHHAS IOBEPX-
HOCTH OITOPHI KaJHOPOBOYHOIO YCTPOHCTBA W Hapy»XHas MOBEPXHOCTh
OXPaHHOTO KOXyXa IUIOTHO HPWJIEraroT APYT K APYTY, 3Ta MOIrPEIIHOCTh
MOXXET OBITH YMEHBIICHA U3MEPEHHUEM (DaKTUYECKOrO AMaMeTpa OXpaH-
HOTO KOXKyXa M BBEICHHEM COOTBETCTBYIOLIEH MONPABKHU B PE3YJILTATHI
u3MepeHuil npoduiemepa.

2. IMozpewnocms 0m ycmaHo8KU ONOPHOU mpydbl Kaaiubpo8ouHO20
YCMPOUCMEa Ha NA3 WUPUHOL 25 MM, NPOPE3AHHbII 8 OXPAHHOM KOMCYXE
100 usmepumenvHuvle poliacu

DTa MOTPEemHOCTs IPHU U3MEHCHUH JUaMeTpa OXPAaHHOIO KOXyXa
ot 75,5 no 76,5 mMm W BHYTPEHHEM JUaMeTpe ONOPHI KalIuOPOBOYHOIO
yerpoiicta 77,0 mm Haxomutces B auanasone ot +0,014 mm (quamerp
OXpaHHOTO KOXyxa 76,5 mm) no +0,044 mm (AmamMeTp OpaHHOIO KOXKyXa
75,5 mm).
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Puc. 2. KannbpoBo4yHoe yCTPONCTBO OOHOHANPaBneHHoe:
1 — onopHas Tpy6a; 2 — wraHra; 3 — ynopsbl nog psiyar npoduneMepa

3. Hozpewnocms om uzmeneHus Monwutbl ONOPHOL PaspesHotl mpyobl

Tonumua onopHoii paspe3Hoit Tpy6sl, Ha KOTOPOH yCTaHABIMBACTCS
HITaHTa C YyIOpaMH, HENOCPEACTBEHHO BIMSIET HA yCTaHABIMBAEMBIH
panuyc. [list TOro 4rto0bl HE YyYHTHIBATH €€ TOJIL[MHY, yCTAHOBKY Ka-
NMUOPOBAHHBIX 3HAYECHUH PACIIONOKCHHS IUIOMALOK JUIS PHIYATOB HAO
IPOU3BOAMTE OT BHYTPEHHEW MOBEPXHOCTH OIOPHOH pa3pe3HoOn TpyOsI
U K HeW NMPUILUIFOCOBBIBATE 38 mm (paxuyc npubopa).

Ha npaxtuke, npu H3roTOBIEHHH KaJIMOPOBOYHOTO YCTPOHCTBA Ha
OKCNIEPUMEHTATIBHOM MPOU3BOACTBE NPENNOYTUTEIBHO UMETH IPHCIIO-
cobnenue ¢ 6a30Boil Tpy6Oi, MAKCHMAILHO OIM3KO MMOIOTHAHHOM IMON
anamerp 76 mm. Ha Helt Hamo 3aKpenuTh KanuOPOBOYHOE YCTPOHCTBO 1
U3MEPUTh BCE Pa3MEPhI 3a/1aBa€MbIX paauycoB. s ynporuienus paboTsl
MOTI'YT OBITH U3TOTOBIEHBI COOTBETCTBYOLINE KATHOPEL.

ITorpemwHoCcT! pacmoaoKeHHs BCEX ILIOMIAJOK IS yHopa PhHIUaroB
npo¢unemepa OTHOCHTENBHO BHYTPEHHEH MOBEPXHOCTH 6a30BOM TPY-
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6Bl (momyTpyOBl) HE MOIDKHBI HMpeBbINIaTh 3HaueHus +0,37 mm ucxons
U3 JOIYCTUMOM IOTPEIIHOCTH BOCHPOU3BENCHUA pamuyca +0,67 mm, a
[IOTPEMIHOCTh OT U3MEHEHHUs IHaMeTpa KOpIlyca U MPOpe3u B Kopiyce
npudopa £0,29 mm. DTO 10CTATOYHO BHICOKAS TOYHOCTh M3TOTOBICHUS.

MoyHO 100MBaTHCS 3TOM TOYHOCTH, & MOXKHO TIOUTH U JPYTUM ITyTEM —
ompenensiTh (paKkTUIeCKe 3Ha4CHUs IOJOKEHUA ILIOIIAJ0K /Ul yIiopa
pBIYAroB U BBOIUTH 3TH 3HAYECHUS B IIPOTOKOJ KaTHOPOBKH.

PacueThl ¥ 5KCIIEPUMEHTAIbHBIC HCCIICI0BAHHA IIPH METPOJIOTHYECKOM
arrectanun ycrporictBa YKIIO nokassiBaroT, 4TO IPU €ro MPUMCHCHUA
[OTPELIHOCTH KaTMOPOBKU PO UIEMEPOB HE IIPEBBIIIAIOT JOITYCKAEMOM
[IOTPEUTHOCTH BOCIIpou3BeieHns paauyca +0,67 mm.

Crenyer 3aMeTUTh, UTO 3aTPaThl MPOU3BOACTBA HA M3TOTOBJICHUE
OJIHOHAMPABIEHHOTO KATHOPOBOUYHOTO YCTPOUCTBA [0 CPABHEHUIO C Tpa-
IULIUOHHONW «rpebeHKoil» yMeHbIIaoTcs B TpU pasa. JlokazareabHOCTh
TOYHOCTH YCTaHABIUBACMBIX 3HAUECHUI MOBBIIIAETCS, 3PUTEIBLHO CTAHO-
BUTCSL «OUYEBUIHOM» Ui 3aKa3uMKa U JErKO IPOBEPSIEMON.

Jlns y3akOHMBAHHUSI ONMHCAHHOW METONMKU KaJTHOPOBKHM OYEBUIHO
ClIelyeT MPHU MEePeCcMOTPE MOBEPOUHON CXEMBI sl CKBaXKWHHBIX KaBep-
HOMEPOB H TPOodUIEMEpPOB MPETyCMOTPETh OTAEILHYIO LEIb Mepeaadn
eAUHNIEI ITHHBL OT 3TAJIOHOB MpoduieMepaM HE TOJIBKO MO AHUAMETPY,
HO ¥ OTJAENIHHO IO PaNycCy.
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