YT 67,01

RLE

- Wr
RN '/Wu
Wa

2HIIE 2P13502 Horizon-2 Horizon-2 (MI')

Puc.5. /lnarpamma nHTEHCHBHOCTH (hopMOOOpazoBaHMs

Cnucoxk sureparypsl: 1. Kysneyos FOM. Untencudukanms o6paboTku Ha ctankax ¢ YITY ¢pesepno-
CBEPIIHIIBHO-pacTouHOoi rpynmsl // Cranku u uHCTpyMmeHT. 1977. NelO. C.32-35. 2. Kopowuu JI.M.,
Kawenasa M.A. MHOroonepamoHHble CBEPIHIbHO-(PE3EPHO-PACTOYHBIE CTAHKU C aBTOMAaTHYECKON
cMeHoii nHCTpyMeHToB Ha BbictaBke "'Cranku OPI-80" // Cranku u mnctpyment. 1981. No5. C.29-33.
3. Bonoyenxo I1.B., Kymuxkos CM. Bonpocsl COBEpPIICHCTBOBAHUS METAIUIOPEXKYINX cTaHKoB ¢ UITY //
Cranku u uHcTpyMeHT. 1983. Ne8. C.4-5. 4. Kysneyos FOM., Macnos A.P., baiikoe AM. OcHactka st
crankoB ¢ YITY: CnpaBounuk. - M.: Mammusnoctpoenue. 1990. - 512¢.

Tocmynuna 6 peokonneeuro 28.10.08

YK 621.941.0.15:681.5
A.C.I'OPJIEEB, D.A. [IAII][EHKO, B.B. THXOHEHKO

JTOCTUXKEHME 3AJJAHHOM TOYHOCTH PACIIOJIOKEHU S
T'PYIIII OTBEPCTHUM B TPOIIECCE PEMOHTA CTAHUH
POTAIIMOHHBIX NEYATHBIX MAIIIMH

MeTor0 poGOTH € MOCATHEHHS 3a/aHOi TOYHOCTI PO3TAILyBaHHS TPyl OTBOPIB B MPOLECI pPEMOHTY
CTaHUHU POTALiiHUX Jpykapchkux MammH «RYOBI 522HX». Tlpu nocnmigkeHHSX BUKOPHCTaHA
MeTonuKa ekcriepumenTis [IOE 2% { cTaTHCTHYHMIN aHAI3 METOIOM iIMOBIpHICHHUX CITOK. JIOCIiIKEeHHS
TOYHOCTI KOODAMHOBAaHHHMX PO3MIpIB IICHS KEPHEHHS 3 IOJANBIIMM CBEPJICHHSIM HPOBOIMIHCS
CBEpAJIaMH KOPOTKOi cepii JTOBKHH.

The purpose of work is achieving the set exactness of openings groups location in the repair process of
bed of rotary printing presses «<RYOBI 522HX». The experiments method PFE 23 and statistical
analysis by probabilistic nets method is used for researches. Researches of exactness of coordinative
sizes after punching with the subsequent boring were made by the drills of short series of lengths.

BBenenne. B HacTosmee BpeMs A YKpawHBI OCOOCHHO aKTyajlbHa
mpoOnemMa KadecTBa, TaK KaK OJHOW M3 COCTaBIIIOIIMX YCHENIHOTO BBIXOAA
YKPaWHCKOW  TPOMBIIUIEHHOCTH B  OTKPBITOE  MEXAyHapOJHOE TOPTOBO-
SKOHOMHYECKOE IPOCTPAHCTBO, B Hp%%[}:[BepHI/I BCTYIUIGHHUS BO BcemupHyio



ToproByto opranmsanuio (BTO), sBisercsi BBITYCK KOHKYPEHTOCITOCOOHOM
MIPOLYKIUH.

Han60nee Ba’>XHbBIM nu OIpCACIAIOIINM B IIOBBIIIICHUHN
KOHKYPEHTOCIIOCOOHOCTH ~ MPOJAYKIWHU SIBJISIETCS MAallMHOCTPOEHHE, KOTOpOe
CIIy>)KUT OCHOBOM MaTepuaibHOW 0a3bl o00miecTBa. B Hacrosiiee Bpemsl B
noJaurpauyeckodl  MPOMBINUICHHOCTH YCHEUIHO BHEJAPSIIOTCS  CBEPXTOYHAs
00paboTka MarepuajloB Ha OCHOBE BBICOKMX TEXHOJIOTHH, MPEM3HOHHOTO
000pyZOBaHUS U CBEPXTOUYHON M3MEPUTEIBHON anmnaparypsl.

Beicokne TpeboBaHHS K TOYHOCTH H300pakeHHWsS B Mpolecce IedaTaHHs
TPeOYIOT CHHXPOHM3AIMH CBA3EH MEXIy MMIMHAPAMH U 3y0UaThIMU MepeaadaMH.
B yciioBHSX TIOCTOSIHHOTO POCTa CKOPOCTEH JIBIKCHHMS MOJMUTPAdHIECKUX MalIiH
U WX UCIIOIHUTEIBHBIX OPTaHOB YJIYyYIICHHE IUIABHOCTH IBIKCHUS, IOBBIIICHHUE
N3HOCOCTOMKOCTH KOHTAKTUPYIOUINX JETANICH SBIACTCA aKTyaJIbHBIM.

[lenpto paOoThl sBIAETCA AOCTHXKEHHE 33/laHHOM TOYHOCTH PACIIONIOKEHHS
TpyII OTBEPCTUH B IPOLECCE PEMOHTA CTAHUHBI POTALMOHHBIX II€YATHBIX MAIIUH

«RYOBI 522HX».

1.YcaoBusi mnpoBeneHusi mucciaenoBanmii. lI3BectHo, 4YrOo CBepieHHe
OTBEPCTHH C NPUMEHEHHWEM KOHIYKTOPHBIX BTYJOK 3HAYUTEIBHO YAOpPOXKaeT
Hanmajaku (3a cYeT KOHAYKTOPHBIX IUIMT, BTYJOK, HANpPABIAIONMX W 1p.) IO
CpaBHEHHIO ¢ 00pabOTKOI 6e3 KOHIYKTOpA.

Hekoropbie wunOCTpanubie ¢upmMsr «Osivetti»  (Mramms) u  «Kinsburi»
(TepmaHust) BBEIM TEXHOJOTMYCCKHH IEPEXOJ — MPEIBAPUTEIBHOC KEPHEHHE
BMECTO 3alIEHTPOBKU OTBEPCTHs. IIpiueM KepHEHHE OCYIIECTBISIIOCh YCHIIHEM OT
MIPEABAPUTENBHO CXKATOM MPYKUHBL JIaHHBIX O pe3yJbTaTax 3TOr0 HOBOBBEACHHMS
B JINTEPATYPHBIX HCTOYHHKAX HE OBLIO.

B nanHOW paboTe NPOBOJHUTCS WCCIECAOBAHUE TOYHOCTH PACIIOJIOKEHHS
00paboTaHHBIX OTBEPCTHUH MO CXeMe KEPHEHHSI C MOCIIEYIOIINM CBEPIICHHEM.

ITpu 3TOM HEOOXOMMO OBUIO PEIINTD CIIEAYIOLIHE 319K

- ONPE/ICNIUTD BIUSHUE CHJIOBBIX M KOHCTPYKTHBHBIX (h)aKTOPOB Ha BEIUYNHY
oTrevaTKa (KOHyca OTIevaTKa) Py KePHCHHH;

-  YCTaHOBHTb TOYHOCTb DACIHOJNIOKCHHS  IL€HTpa  OTIEYaTka 1o
KOOPJIMHUPYIONIEMY pa3Mepy OT 0a30BOIl MOBEPXHOCTH MPU OJHOIEPEXOJHOM
KEpHEHHH,

- HCCIIEI0BATh TOYHOCTH PACIONOKEHHSI 00paO0TaHHBIX OTBEPCTHH IO CXEMe
KEPHEHHMS C MOCJIEAYIOIIM CBEPIICHHEM.

IIpu mccnenoBaHMSAX WCIONB30BaHA METOAWKA ASKCHepUMEeHTOB [1DD 28 u
CTaTHCTHYECKUH aHaJIM3 METOJIOM BEPOSITHOCTHBIX CETOK. 32 BBIXOJHOM MapameTp
OPHUHST AWaMETp OTIIeYarka. BXoAHBIME mapaMerpaMu ObUIHM IIPHHSTHL Yroi o (B
rpajycax) OpH BepIIMHE KepHa U yCuine yaapa (B HbIOTOHAX), OCYIIECTBISIEMOrO
OT THEBMAaTHYECKOTo YAAapHOro MexaHu3Ma. lcciemoBaHUs NPOBOAWIUCH LIS
Pa3IMYHBIX MaTEePUAIOB: CTAJIH, YEPHOTO YyTryHa M JIFOMHHUEBOTO CIUIaBa. TakuM
00pa3oM, B 00IIIeM BUJIC IMEEM 3aBHCUMOCTH BHJIA!
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d,,=Tf(P,a,HB), 1)

l,,..=f(P,a HB), (2)
rie Aoy, 1 1oy — COOTBETCTBEHHO IuaMerp M riybuHA oTmedyarka, MkM; HB —
TBEPOCTh MCIBITYEMOTO MaTepHalia 3aroTOBKH.

Jlns  Kakmoro Kiacca paclpeseNeHds CYIIECTBYeT onHa (opma
BEPOATHOCTHOM OyMaru o CTPOro ONpeeeHHbIMU [IKAIaMH 10 0CAM KOOPAMHAT
(ock abecumce X m ock opmuHar F(X)). B ocHOBY mocTpoeHHs TpadMKoB Ha
BEPOATHOCTHOM OyMare MOJIOXKEH OJWH W3 IPUHLMIOB TEOPHHU MOPAIKOBBIX
CTATHCTHK. Marematudeckoe oxumanue M[Xjy] i-ro HaGmomeHuss B
yrmopsiioueHHo# — BeIOOpKe  o6bema N,  omuceiBaemoit  F(x),  MOxHO
AIMMpPOKCUMHPOBATH C TIOMOUIBIO CIICAYIOIIETO Bpra)KeHI/Iﬂ:

Cqopaf = Yl 3)
M[Xl/N] F (N—2C+l)’l 12,...,N,
rae 71[i—70]— TaKO€ 3HAYECHHUE X, YTO
N-2c+1
i—c :
F(X)=———=]f(&)d 4)
() N-2c+1 [O (6)de

B BBIOOpKE Kakmas peannsamdst X SBIACTCS OIEHKONH MaTeMaTHYeCKOTO
oxumanus (3) i-if opsAIKOBOM cTaTHCTUKU U3 BEIOOpKH o0beMoM N. Torma, eciu B
CHCTEMe KOOPIMHAT C TMHEHHBIMH MIKajgamMu 1o ocsM X u F (x) B Toukax {x;, i = 1,
2, ..., N} moctpouts opanMHATBI B COOTBETCTBHU C BbIpakeHHEM (4), TO KOHIIBI
opauHAaT OyayT SIBISTHCS 3HAYCHUSMH OIeHKH F*(x) B maHHBIX TOuYkax. B
JaJbHEHIIEeM MOXHO MOA00paTe MOJENb, ANMPOKCHMUPYIOIIYIO ITOTYyYCHHYTO
oreky F*(x). Jlms oGmerdenuss 3Toi pabOTHI HCIOIB3YIOT BEPOSTHOCTHYIO
OyMary, Mo OCsSM KOODIAHMHAT KOTOPO CTPOAT MIKaibl, COOTBETCTBYIOIIUE
npeoOpaszoBanuio GpyHKIMHU pacnpeneneHus F (x) B nmuHeiiHy0 hopmy:

y=a,+ ale (5)

e y = ¢)1[F (x)], X' = @,(x) - npeoGpasoBaHHbIe OpzMHATa 1 abCLMCCA.

Jlnst 1leH3ypHpOBaHHBIX JIAHHBIX 77 0003HA4YaeT OOllee YUCIO AJIEMEHTOB,
HE3aBUCHMO OT TOT'O, BCE JIM UX 3HAUYCHMS M3BECTHBI. Ha BepOsATHOCTHOI Oymare
Mo ocHu abcuucc MOXET JIEKAaTh Kak IIKajla HaONIojAeHui, Tak M IIKaja
UHTErPANbHON QYHKIUHU pacnpezencHus. OJHAKO KTy UHTEPATbHOW QYHKIIUH
pacrpesieNieHus JISTKO Y3HATh 110 TOMY, YTO €¢ 3HAYCHHS HAYMHAIOTCS OT MAJIbIX
noJoKuTenbHbIX uncen, Hanpumep ot 0,01% (wau 0,0001), u uayt 10 HEKOTOPOTO
3HaueHwus, 6nuskoro k 100%, varmpumep 99,99% (uu 0,9999).

Ecnu BhIOpaHHast MOJIENIb BEPHA, TO TOYKH JOJDKHBI TPYIIIUPOBATHCS BOIM3H
mpsiMOH, XOTs W OyAyT HEKOTOpbIE OTKJIOHEHHS BCIICACTBHE CIyYalHBIX
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konebanuii  BeIOOpKM. Ecmm  Tpadumk  CymIeCTBEHHO — OTJIMYAeTcss  OT
NPSAMOJIMHEHHOT0, TO BBHIOpaHHAs MOJENb HE IOAXOOWT JUIsl  ONMCAHHUS
OKCIICPUMECHTAJIbHBIX JTaHHBIX.

3aMeTHM, 4TO B HEKOTOPBIX CIIydasix Uil BBIOOPOK, B3STBHIX M3 HOPMAaIbHO
pacmpeielICHHBIX COBOKYITHOCTEH, OCOOCHHO Ui BBIOOPOK oObemMoMm 20 IITYK,
BCJIEACTBHE HAMYUS CIy4aiHBIX KoJeOaHuH rpaiKu MOTYT 3aMETHO OTKJIOHSTCS
oT mnpsMoil. OmHako Uil BBIOOPOK M3 COBOKYITHOCTEH, pacIlpeaeieHHBIX MO
9KCIIOHEHIMAIEHOMY 3aKOHY, ITIOYTH Bce TpaduKy OTKIOHSIOTCS OT NpsIMOit Oojee
3HAYHUTENHHO, YeM B CIydae HOPMAJIBHOTO pactpeneneHus. ['padukn 1 BEIOOPOK
PaBHOMEPHO pa-TIPEACIICHHBIX CIIyYaifHBIX BENUYUH OOBIYHO HE OTKJIOHSIOTCS OT
NPSMOM TaK CHIIBHO, KaK B ClIydae SKCIIOHCHIHAIFHOTO PACIpEleeHHs, OJHAKO
JUisi BBIOOPOK 00beMoM 50 3JI€MEHTOB OHM YK€ OTIMYAITCS OT rpaduKoB yist
HOPMaJIbHBIX CIIy4aiHBIX BEIUYHH.

2.Pe3yabTaThl HccienoBaHuii. l3y4as 3aKOHOMEPHOCTH OTKJIOHEHHIA
3Ha4YeHHUH BHIOOPOK OT MPSIMOi, MOXKHO CIeJIaTh CIeyIOUINe 3aMeuaHHs:

1. OtknoHeHue ToO4YeK B 00JNAacTH OuYeHb OONBIIUX WM OUYEHb MaJbIX
3HaueHWH Oouplle, 4YeM B cCpeiHed dYacTh pacnpenesneHnd. OTHOCHTENbHAs
JUHEHHOCTh rpadyka BOJM3M TPENENbHBIX 3HAYCHWI paclpeieneHus 4YacTo
OKa3bIBAETCSl XYK€, YeM B CPEIHEH 4acTH pacHpeAeiieHUs, Jake eCIU MOAEIb
BbIOpaHa MPaBUIBHO.

2. Toukw, HaHECEHHBIC Ha BEPOATHOCTHYIO OyMmary, yMOpSIOYCHBI H,
CIIEZIOBATENILHO, HE SABIIAIOTCS He3aBUCUMBIMH. [103TOMy HeE clelyeT 0Kuaath, 4To
OHM OyZyT TpYyNIHPOBAaTHCA OTHOCUTENBHO MPSIMOH CIIydaiiHBIM 00pa3oM.
Hampumep, TOUkH, HENOCPEACTBEHHO CIEAYIOLIME 3a JaHHOW TOYKOH, Jexalen
HaJ TPsIMOM, TakKe MOTYT OKa3aThbcsd Haj mpsMol. CrenoBaTenbHO, aXke B TOM
clly4yae, eclid BhIOpaHa IpaBMIbHAsE MOZENb, PsJI ITOCIEOBATEIbHBIX TOUYEK OyJeT
nexath HaJl (MM 1MOJT) TIPSIMOHA.

3. Ha ocHoBe BBIOOPOUYHBIX JTaHHBIX HUKOT/A HEJb3sl JOKA3aTh aJIeKBaTHOCTb
mojenu. [ToaTroMy rpaduk, MOCTpOSHHBIN JUIsi HEOONBIION BHIOOPKH, B3SATOM W3
COBOKYIHOCTH, HMEIOIIEH IIOYTH HOPMAIBHOE pacOpeAeicHUue, 4YacTo He
OTJIMYAeTCsl CYIIECTBEHHO OT Tpaduka JUId BHIOOPKHM CIIyYalHBIX BEIHYHH,
pacIpeneneHHbIX [0 HOPMABHOMY 3aKOHY, 4YTO HArsiHO WILTIOCTPUPYETCS
rpadukamMu Uit BHIOOPOK PaBHOMEPHO pacIpeACICHHbIX CIIyYaiHbIX BEIHIHH.

ITocne wmaremaTtndeckoii 0OpabOTKH pE3yJIbTATOB AKCHEPHUMEHTOB OBLIH
MIOJTy4YEHBI CIEAYIOIINE SMIUPUIECKUE 3aBUCUMOCTH!

02 0426
d()mn = 1387 ' % ! (6)
yIeNbHBIA Bec (pakTOpOB B NMPOBEICHHOM BBIpaKEHHH cieayronmi: P ~22%, o-
32%, HB- 46%;
pO.205
I = 1,06 . W 1 (7)



rJie yaenbHbli Bec hakTopoB takoit: P- mo 14%, A-55%, HB — o 28%.

HccremoBaHneM yCTaHOBJICHO, YTO YCHJIEHHE yiapa P OkasbIBacT MeHee
CYIIIECTBEHHOE BIIUSIHUE KaK Ha BeTUYHHY U, , Tak u Ha |, . YT01 npu Bepunne
KepHa MPAMONPONOPIHOHANEHO yBenuuuBaet d,,, (yaempHeiii Bec 32%), a ero
BIMSHME Ha TIyOMHY OTIeYaTka OOpaTHONPOMOPIHOHAIBHO H  OYEHb
cymiectBeHHo (mo 58%). TeepmocTh MarepHaia 3aroTOBOK 0oJiee CYIIECTBEHHO
piusier Ha d,,, , yem Ha |, .

CymMmapHoe BIusHHE (HAaKTOPOB, KOTOPHIMH MOXHO ympasisath (P u o) Ha
d,n cocraBnser 54%, a ua l,,,, — 72%.

JlanHble  pe3ysbTaThl  YKasbIBAIOT HA TO, 4YTO TUIyOMHA OTIEYaTka
yBEIMUYMBAETCs 00Jice OBICTPO C yBeIMUCHUEM ycwius P U yBeIudeHueM yria o.
MuHMMaNBHEIE YINBL, PEKOMEHIYEMbIe s aTIOMHHHMEBBIX CIDIABOB H CEPOTO

dyryHa g =60°, a UL CTaU o . = (70 +75)°-
O/HaKO, TEXHOJOTHYECKH 00JIee BaKHO 00CCIICYUTh HEOOXOAUMBINA TUAMETP
OTIIEYATKa JIJIS OCYIICCTBICHUS ITOCIICAYIOMIErO ePeX0/ia — CBEPIICHUS OTBEPCTHSL.
HccrnenoBanust TOYHOCTH KOOPIUHUPOBAHHBIX PAa3MEPOB ITOCIIC KEPHCHHUS C
MTOCIICAYIOIIUM CBEPJICHHEM MPOW3BOUINCH CBEPJIAMH KOPOTKOW CEpUU JUIHH B
auana3oHe oT 1 MM g0 5 MM. B pesynbrarte yero ObLIM BBIBEICHBI CIIEAYOIIHE
3aBUCHMOCTH JIJIsl pacyera MpaKTHYSCKUX MOJIeH pacCeMBaHKs Pa3MEPOB:

- oT 0asbl
e 10163 170,062 7005, (8)
@B =99 40,004 015
H )
= JJIA NO3ULIUOHHBIX OTKHOHCHI/Iﬁ
15168 1023, 1009 70,033, 9)
@ = 40006 021
H )

B ¢opmyrnax |, u d, — cooTBeTCTBEHHO, BBUICT WHCTPYMEHTa 3a TOpEIl
LIMUHACISA U AUAMETpP CBEpIia; | U T, — COOTBETCTBEHHO, )KECTKOCTh U TOYHOCTh
B3aMHOl OPHEHTALINH 3JIEMEHTOB TEXHOJIOTHYECKON CUCTEMBI.

Ha puc. 1 ans cpaBHEHHs NpPEACTABICHbI TpadMKH HW3MEHEHHUsS] TOYHOCTH
pa3MepoB OT 0a3bl MPHM HCIOJB30BAHHU TaKHX CHCTEM OOpabOTKU: KEpHEHHUE,
3acBEpJIMBaHUE; KEPHEHHE C TMOCIHCOYIOIIMM CBEpJCHHEM; 3aCBEpIHBaHHE C
MOCIIEIYOIIUM CBEPIICHHUEM.

I'padykn mocTpoeHbl Kak (YHKLIMM IOJIeH pacceMBaHUS pa3MepoB IIPH
cBepiennn (). [0 cpaBHEHHIO C 3aCBEpIMBAHMEM TOYHOCTB, OOECICYHBaEMast
KepHEeHHeM, Bbilie B 2-2,2 pasa.

BoiBoabl. lccnenoBaHusIME yCTAaHOBJIEHO, YTO B CXeMax o00pabOTKH
KOOPAWHHUPOBAHHBIX OTBEPCTHH 0O€3 HampaBleHHs PEXYIIEro HHCTPYMEHTa B
MIEPBYIO 0Yepelb HEOOXOMMO MOBBIIIATE TOYHOCTH 0OPAOOTKH 3a CUCT:

- yMeHblIeHHs BbUleTa uHCTpyMeHTa (l,) W mpUMeHeHHs WHCTpYMEHTa
YKOPOUYEHHOH Cepuu AJIUH,
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- TOBBIMICHUS TOYHOCTH B3amMHO#i opuenrtanuu (T;) mpu cOopke
TEXHOJIOTHYECKOW CHCTEMBI CTAHKA,

- NPUMEHEHHS] TEXHOJOTHYECKMX CHCTEM C 0OJiee MKECTKHMH CHIIOBBIMU
yriiamu (HarmpuMep, CHIOBBIX CTOJIOB ¢ GabKamm).
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Puc.1. I'padukn nu3MEHEHHSI TOYHOCTH 0OPaOOTKH MPHU MCIIOIB30BAHUN PA3THIHBIX CHCTEM:
1- 3acBepimBaHKe-CBepIIeHUE, 2 — KEPHEHUE-CBEpIICHHE, a- 3aCBEpINBaHue, O- KepHEHHE
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