HaBeneni pe3ynpTaTé JOCHIIKEHb OCOOJMBOCTEH BHKOPHUCTAHHS TPAaHUYHUX BUKOHABYMX
pPO3MipiB JIOWMOBOi CHCTEMH BHMIpiB, IO 3aCTOCOBYEThCS MMpPH KOHCTPYIOBAHHI 1 ITO3HAYEHHI
IPaHUYHUX PO3MIpPIB HAa POOOUYMX KPECICHHSIX ACTaleH Il MOXIIMBOCTI Y MOJaIbIIOMY BUKOPUCTaHHI
JUTSI pEMOHTY 200 eKCIUTyaTaIii

Karouosi cioBa: nomyck, mocazaka, 3’€IHaHHS i3 3a30pOM, 3’€JHAHHS i3 HATSATOM, MEpexiTHe
3’€THAHHS, JIOMMOBA CHCTEMA OJIMHUIb BUMIPIOBAHHS

ITpuBeneHs! pe3ynbTaThl HCCIEI0BaHUNH 0COOEHHOCTEH UCIOIB30BaHUs 0003HAUEHUHM IPaHUYHBIX
WCIIOJIHUTENIBHBIX Pa3sMEPOB  TIOMMOBOM CHCTEMBI HU3MEPEHHM, KOTOpPBIE HCIOJIB3YIOTCA IIPU
KOHCTPYUPOBAaHMM U MPOCTAHOBKE TPAHUYHBIX pa3MEpoB Ha pabouux dYepTekax JeTaneil s
BO3MOKHOCTH ITOCJIEYIOIIETO UCIIOJIB30BAHUA JUII PEMOHTA WIIH JKCILTyaTaluu

KiroueBble cji0oBa: [OMyCK, MOCaAKa, COCIMHEHUE C 3a30pOM, COCIUHEHHE C HATATOM,
MIEPEXOIHOE COEIMHEHNE, JIOMMOBAsl CUCTEMA €IMHUL] U3MEPEHUS

The research of signs limiting executive sized peculiarities on inch system working drawings
measurement/ A.V. Vasilyev, S.V. Popov, A.Y. Odrinsky //Bulletin of NTU “KhPI”. Series: New
desicions of modern technologies. — Kharkov: NTU “KhPI”, 2014.-Ne 17 (1060).- P.3-8. Bibliogr.:4 .
ISSN 2079-5459

Results of research on the peculiarities of use of boundary executive sized inch system of
measurements, which are used in the design and checkboxes limits on the working drawings for the
possibility of further use for repairing and operation

Keywords: tolerance, fit, compound with clearance, compound with interference, transition
compound, sanitary unit system
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/I. IO. 3YBEHKO, kaunj. texH. Hayk, aoil., XHYIT'X, XapbkoB

UHIUKATOPHBIA KO3®®UIMEHT TMOJE3HOIO JEWUCTBUS -
UHTETPAJIbHBIA JUATHOCTUYECKHUIA TAPAMETP OTJEJIBHBIX

IWJINHAPOB JIBUT'ATEJIA

B cratee paccMOTpeHBI BOIPOCHI HEPABHOMEPHOCTH HArPY>KEHHsl IMIMHAPOB B JIBUTATEISIX BHYTPEHHETO
cropanus. [loka3aHo, KakuM 00pa3oM HEPaBHOMEPHOCTh HAIPY>KCHUS B IWIMHIIPAX JBUTATEIICH BHYTPEHHETO
CTOpaHus BIHSET Ha PECYpPC OCHOBHBIX KOHCTPYKTUBHBIX SJIEMEHTOB MAIIMHBI, HaJIGKHOCTh PabOTHI M pacxos
TOILIHBA.

KmoueBble ciioBa: J[Buraren BHYTPEHHETO CTOpaHUs, pecypc ABUTATess, KOI(QUIMEHT MOJIE3HOTO
JICACTBHS.

Beaenue. B mporecce skcrulyataudu AU3ENBHBIX AJIEKTPUYECKUX CTaHIUHU
BO3MOKHa TakKasli CUTyallMsi, KOrJa LUWJIWHIPHI JABUTATENSl HAarpy>KeHbl HEPABHOMEPHO.
OTO NPUBOIUT K CHUKEHUIO MOTOpEcypca ABUTATENsl W BO3HUKHOBEHUIO OTKAa30B.
[TosToMy B mpoliecce SKCIUTyaTaluu mnpeaycmarpuBaetrcss [1, 2] KOHTpOdb CTENEeHU
HEPABHOMEPHOCTH paCIPEICTICHUS HATPY3KHU MO UIUHIPaM.

Ananu3 uccienopanms. Ee onpenensier no popmyre:
X, —X,

o, =—2—.100% (1)
xcp

rje: ¢ — CTENEHb HEPABHOMEPHOCTH PACIPENEICHUSA HArpy3KH IO LWIMHIPAM; Xcp
rapaMeTp, XapakTepU3yOLUK CpelHEe 3HAUYCHUE HArPy3KH LWIMHAPA; X, — lTapaMerp,
xapaxkrepusyronmi Harpy3ky K-ro nununapa.

© [.10.3YBEHKO, 2014
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Nupukatopublii  K03(PGUUIHUEHT TMOJE3HOTO JEHCTBUS SIBJISETCS IOKa3aTesieM
COBEPIIIEHCTBA OpraHU3aluKu pabodyero mporecca B KaKIOM MHJIWHIPE IBUTATENS H,
OUYCBHUIHO, KpuUTepueM ero padorel. Kak moka3eiBaeT ucciaemoBanus [2, 3, 4], B
MPOLIECCE IKCIUTyaTallUH JU3EJbHBIX AJIEKTPUUYECKUX CTAHIUN CTPEMSTCS MOJIYyYHUTh
MaKCUMAaJIbHBIA dKOHOMHYECKHH A()PEeKT, TO €cTh MUHUMAIBHBIN Pacxoj] TOIUIHMBA U
MaKCHUMAaJIbHO BO3MOXHBI MOTOpPECYpPC MpU ONTUMAIbHOM 3HAYEHUU WHIUKATOPHOTO
Kod(hpuIreHTa MONIE3HOTO JCUCTBUS NBUTATENS, M3TOTOBIEHHOTO M3 OOBIYHBIX KOH-
CTPYKTHUBHBIX MaT€pUAJIOB.

d®opMyJaupoBaHHe Hesieil U 3aaa4. L{enpro TaHHOW CTaThU SBISETCS UCCIEI0BATH
BO3MOXXHOCTh OMPENEICHUs] HEPAaBHOMEPHOCTH paldOThl I[WIMHAPOB JBUTATENCH
BHYTPEHHETO CTOpaHus [0 HWHIUKATOPHOW JuarpaMme M CpPeIHEM HHAUKATOPHOM
JaBJICHUU.

Pe3yabTatbl ucciaegqoBanusi. OcoOCHHOCTH BbIOOpA ONTHMAJIBHOTO 3HAYEHUS
MHJUKATOPHOr0 KO3 UIIMEHTA TOJIE3HOr0 AEUCTBUS JBUTATENSI MOKHO YCTAaHOBUTH T10
WHJIMKAaTOPHOW IHMarpaMMe IMpoliecca CKaTUSA-PACIIMPEHUs PAaCUETHOrO IHUKIA B KO-
opauHarax ¢V (puc. 1), mpuamMas, 4yto oOmiee KoimdecTBO Teria (). , BHECEHHOEC B
UWJIMHIpP JABUTATENsl OCTAETCS HEU3MEHHBIM, a HM3MEHSIOTCS TOJIBKO JOJU TeIa,
MOJIBEICHHOTO TP MOCTOSTHHOM 00Bbeme Q; (yuacTok ¢ z;) U Q, (y4acTok ¢ z; ) W mpu
MOCTOSTHHOM JaBieHun Q’; (y4dactok z; z°;) u Q’, (y4acTox z;z’;), TO €CTh HOPU FTOM
SBJISIETCS CTIPABEJIMBBIM CJIEAYIOIIEE PABEHCTBO:

Q+Q1=Q:=Q+ Q% 2)

DTO COOTBETCTBYET H3BECTHOMY W3
TEPMOJMHAMUKN TOJOKEHUIO, YTO TMpHU
MOABOJIE TeIjia MPU MOCTOSSHHOM O0BeMe
NOTEHIIMAJIbHAsT DHEprus rasa Bceraa
OosbplIe, 4YeM TMpH IMOABOJE TOrO Ke
KOJMYEeCTBAa TeIJla TMpU  MOCTOSHHOM
naBineHun. IlosTomy, eciam y TEIUIOBBIX
ABUTaTeNel  OOJIBIIYI0O  YacTh  Terja
MOABOAAT B U30XOPUUYECKOM IPOIIECCE, YEM
B HM300apUYECKOM, TO TaKW€ JIBUTATEIN
UMEIOT 0oJiee BBICOKMA TEPMHYCCKUI
KOd((PHUIMEHT T0JIe3HOTO JCHCTBUS H, KaK e :
CHEICTBUE,  OONBIIMH  MHAMKATOPHBIA .. iy e
KOO(phUIIMEHT  TOJIE3HOTO  JICHCTBUSI.
OIHOBpPEMEHHO IIOBBIIIAETCSA pan
napameTpoB paboyero 1nuKia:
MaKCHUMAaJIbHOE JAaBJICHUE CTOPAHUSI Py, CKOPOCTHh HAPACTAHUS NABICHUS dpdy, cpeiHsis
TeMIiepaTypa pabouero Tena t, W cpeJHEe WHIUKATOPHOE AaBieHHE p,. Benuunna
CPEIIHEr0 UHIMKATOPHOTO JABJICHUSI ONIPEACIIACTCS U3 COOTHOIICHUS [2]:

Pu = 200D+ nff U= IB 3)
rJie p. — MaKCUMAJIbHOE JIAaBJICHUE KOJIblla CKATUS; & - CTENEHb CXKAaTus; Ny, N, — MOKAa3aTelb

2

2P
a4, nt

Puc. 1 —/Iluarpamma pacueTHOro
ITUKJIa

MOJIUTPOIT CKATHUSI U PACIIMPEHUST; A,p,8 - CTENEHU MOBBIICHUS IABJICHHS, TIPEIBAPUTEIHHOIO
U TIOCIIETYFOIIETO PACIIPEHUS.
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Ecmm Beipakenue (3) npomuddepeHimpoBarh M0 KOJIMYECTBY MOJBEICHHOIO TeIlla B
M30XOPHYECKOM M H300apUYECKOM IPOIIECCaX OTHOCUTEIILHO CTENEHH TMPEIBApUTEITHHOIO
pacIIMpeHrs] W TPOBECTH COOTBETCTBYIOIIHE IMPEOOPA30BAHUS, TO TOIYYMM CIIETyIOIee
HEPaBEHCTBO:

d0=p/&

dip-) 1 dp[~(p/®)"']. .. | [+Q[=[-0]:

R R RO B )
p>E

HepasenctBo (3) Bcerja BBIMIOJNHSIETCS JUIsl JIBUrarejied CO CMELIAHHBIM TOJIBOAOM
TeIlla, TaK KaK C YBEJIMYEHUEM CTEEHH TMOBBIILICHUS JABJICHUS TIOBBIIACTCS SHEPreTHYecKast
ASKOHOMUYHOCTh JBUTATENsl M, CJEAOBATEIbHO, IMOBBIIIACTCS HWHAWKATOPHBIA KOA(PQUIEHT
TIOJIE3HOT'O JIEVCTBUSL.

[oBbllIEHHE MAKCUMAIBHOTO AABJIEHUSI CTOPAHUSI K CKOPOCTH €0 HApacTaHUs IIPUBOIUT
K YBEJIMYCHUIO CTaTUYECKMX M JMHAMWUYECKHX HArpy30K Ha JETald CHJIOBOM CXEMBbI
JBUTATENIS, YTO YXYALIAET YCIOBUSI CMa3Kd MEXAHWYECKUX COIPSKEHUI B KPHUBOILMUITHO-
[IATYHHOM MEXaHM3ME M B  MOAUIMIHUKAX KOJIEHYaToro Bala M CHOCOOCTBYET PpOCTY
MEXaHUYECKOW YCTAJIOCTH MaTtepuraia. boiiee BbICOKas TeMrepaTypa paboyero LUKIIA BbI3bIBAET
TEIUIOBbIE MEPEHANPSHKEHNS B IETASX LMIMHAPONOPIIHEBOM TPYIMITBI U YXY/ILIAET YCIOBUS
CMBKM TWIIb3bl IWIMHIpA. Bce 3TO, B KOHEYHOM cuere, NPUBOAUT K OoJiee ObICTpOMY
W3HAIIMBAHUIO TIOPUIHEBBIX KOJIELl, THJIb3 LIJIMHPOB, MOPIIHEN U BKIIAAbIIEH NOAIIMITHUKOB
KOJIEHYaTOr 0 Bajia, TO €CTh IPUBOJIUT K CHIDKEHHIO pECypCa JBUTATEs.

Huskue 3HaueHus: MakCUMAaJIBHOTO JABJIEHMS CrOpaHMs, KaK MPaBUIIO, COMPSDKEHBI C
HU3KMMH 3HAUEHUSIMUA TEMIIepaTypbl padodero IMKIa, JIOrOpaHMeM TOIUIMBA a Mpolecce
pacCIMpEeHus, HEMOJNHOTOW  CropaHusl  TOIUIMBA, HarapooOpa3oBaHHWEM, CMbIBAHUEM
HECTOPEBIIMM TOILUTMBOM MACJISIHOW TUIEHKH C TWIb3 UWJIMHIPOB, MOBBIIICHUEM TEMIIEPATYpPhI
OTpaboTaBIIMX ra3oB. CHIDKEHHE TEMIIEpaTypbl padodero HUKJIA MPUBOAUT K YBEJIMUYEHHUIO 3a-
30pOB B COMPSDKEHUM TWIB3a-IWIMHIP, K OOJBIIMM yIapHBIM Harpy3kam TpH TepeKiajke
MOPILHS ¥ K TOBBIIIEHHBIM KaBUTALMOHHBIM Pa3pyILIEHUsM TWIb3 LWIMHAPOB. Bcenencreue
ATOTO0 Pecypc Kak IWIMHAP C TOPIIHEBOM TPYMIbI, TAK U BCErO JBUTATENs, OyIET pe3KO
CHMDKATBCSL.

W3 W3710’k€HHOTO BUIHO, YTO ONTHUMAIBLHOE 3HAYCHWE WHIMKATOPHOTO KOd(MHIMEHTA
TIOJIE3HOTO JICHCTBUS BHIOMpAETCsl U3 YCJIOBUSI TIOTyYEHHs IOCTaTOYHOI'O Pecypca JIBUraresisi u
MPUEMIJIEMOr0 PacXo/ia TOILIMBA, TO €CTh 3apaHee MPEAIOoNaracTcs, YTo JBUraTeny padoTaroT He
C MaKCUMATLHBIM KO3()(DUIMEHTOM TIOJI€3HOTO JICUCTBUSI.

B cucremax snekrpocHaOkeHHsT OOBEKTOB TpaHCIOpTa M H(PacTpyKTypbl Topoja
NPUMEHSIETCS. MHOTO IWJIMHIIPOBBIE JIBUTATENM, Y KOTOPBIX HHAMKATOPHBIA Kod(duimeHt
TIOJIE3HOTO JISMCTBUS SIBIISICTCS CPETHAM TIOKa3aTesieM, XapaKTepU3yIOIIMM paboTy HIMHIPOB.

1
Ny :;an
1

rae ' — MHIUKATOPHBIA KOA((UIIMEHT MOJIE3HOTO NSHCTBUS ABUTATES HITU €TO
CpellHee 3HAUYCHHUE T10 IMIMH]IPaM.

Torma, o4eBHIHO, WHIMKATOPHBIA KO(PQPUIIMEHT IMOJE3HOTO ACHCTBHSA 1ENeco00pa3Ho
UCTIONIb30BaTh B KAueCTBE HHTETPAIBLHOTO JIMAarHOCTUYECKOTO TMapaMmeTpa  OTJCTIbHBIX
IWJIMHPOB JIBUTATEIs], TIO3BOJLIOLIETO B MPOLIECCE SKCIUTyaTalld OCYILECTBISATh KOHTPOJIb

)
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CTCTICHN HEPAaBHOMEPHOCTH paclpeIeNieHIs] Harpy3KH 110 MTHHAPAM, UCXOSI U3 3TOT0, TIOCIe
npeoOpazoBaHusl BeIpaykeHue (5) OyieT UMeTh BUT:

Gzl_% (6)

;Z“s
rJ€ 1, — MHIMBUAYAIbHBIA KOA(PQUIMEHT MOIE3HOIO EUCTBHUS, XapaKTEPU3YIOLIMIA HArPYy3Ky
K-FO LII/IJ'II/IHI[pa )44 HCHOJ]LBnyIHHﬁCﬂ B KAQUCCTBC I/IHTel“paJIbHOFO JNATrHOCTHUYCCKOI'O HapaMeIpa.
Jlnst ompezneneHuss TOKa3aHUW TMPUMEHSIOTCS MAarHUTODJIEKTPUYECKUE MPUOOPHI

IMPOIMOPHUOHAJIBHOCTE PA3HOCTH MCIKAY IIAJACHUAMU HaHpHH(CHHﬁ, Co31aBaCMbIX
IIOCTOAHHBIMH COCTAaBJIAIOINIMMHU TOKOB ll 141 ll HEJIWHEHHBIX DJIEMEHTOB Ha OJAHMHAKOBBIX

pesucropax R,, To-ecTh MOKa3aHWS MPOIOPIHOHAILHBI PAa3sHOCTH TOKOB [ u i,
KOTOpasi paBHa

1k 17 k
I, =— [4bU,Udt = 4bk k, —[U jdt = [U i dt (7
TO TO T()

Kpome Toro B kauecTBe HEIIMHEHHBIX JIEMEHTOB C XapakTepucTukaMu Buja (5) B
cXeMax BaTTMETPOB MPUMEHSIOT PA3JIMUHbIC MOIYIPOBOJHUKOBBIE MPUOOPHI, TPOCCENN
HACBIIIEHUS, KapOOPYHIOBbIE PE3UCTOPHl U JPyrHe HEJIUHEWHbIC COMPOTUBIICHHUS.
OCHOBHBIE JTOCTOMHCTBA 3THX CXEM: IIMPOKHUI JAMana3oH pabodMX YacTOT, BBICOKas
MEXaHW4YeCKas TMPOYHOCTh, MaJible Tra0apuThl, OJTOBEUYHOCTb, HE3HAYUTEIHHOE
cobcTBeHHOE TmOTpedsieHne sHeprun. K HegocTaTkam clienyeT OTHECTH: CHUJIbHBIN
pazOpoc BOJITAMIIEPHBIX XapaKTEPUCTHUK U CBSA3AHHYIO C HUM OTHOCHUTEIHHO OOJBIIYIO
MOTPENIHOCTh, HapylIeHHE 3aBUCUMOCTH (5) B palloHE OKOJIO HyJs MU BIUSHUE
TEMIIEPATYpPbl BHELIHEW CPEIbI.

Barrmerpbl ¢ nMHEWHBIM TpeoOpa3oBaHUMEM MOTYT OBITh BBINOJIHEHBI Ha
MOJYyITPOBOJHUKOBBIX JIEMEHTaX — JaT4MKax XoJuia [5].

BoiBoabl. VccnenoBanusi MOKa3bIBAIOT, YTO HEPABHOMEPHOCTh PaOOTHI LMIMHIPOB B
JIBUTATEIIX BHYTPEHHETO CrOpaHWsl MPHUBOAUT K MPEKIACBPEMEHHOMY H3HOCY OCHOBHBIX
pabounx 5371eMEHTOB paboueii MammHbl [l09TOMy akTyalbHBIM SIBISIETCS 3a1ada yOparh
HETATHBHOE BIIMSHUE HEPABHOMEPHOCTH paOOThI IMITHHAPOB.
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HNuauxaropHblii KO3G@UIUEHT M0/1e3HOI0 AeiiCTBUS - HHTErPAJIbHbIN AUArHOCTHYECKHI IapaMeTp
oTaeNbHBIX HWIMHAPOB aBurares / 3ydenko /I, FO. // Bicauk HTY «XIIl». Cepisi: HoBi pimeHHs B
cydacHux TexHosorisax. — X: HTY «XIII», —2014. - Ne 17 (1060).— C.8-11 . — Bibmiorp.: 5 Ha3s. ISSN
2079-5459
B craree paccMOTpeHbl BOIPOCHI HEPAaBHOMEPHOCTH HArpy)KEHHs! LIATMHAPOB B JBHIaTessiX BHYTPEHHErO
cropanust. [lokazaHo, KakiM 00pa3oM HEPaBHOMEPHOCTh HArpy>KeHUs B IMJIMHIPAX JIBUTATENeH BHYTPEHHETO
CrOpaHusl BIMSET HA PECYPC OCHOBHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB MAILIMHBI, HA/IEXHOCTb PabOThI U pacxos
TOIUIMBA.

KmoueBble cioBa: JIBurarenn BHYTPEHHETO CroOpaHMsi, pecypc IBUTratesis, KO3(POHUIMEHT MOJIe3HOro
JICHCTBHSI.

VY crarTi po3mIAHYTI NMUTAHHS HEPABHOMPHOCTI HABAaHTKEHHS IWIHIPIB B JABUIYHAX BHYTPILIHBOTO
sropsHHS. [loKa3aHO SKMM YMHOM HEpPIBHOMIPHICTh HAaBAHTXXEHHS B LWIIHAPAX JBHUIYHIB BHYTPIIIHHOTO
3rOpSIHHS BIUIMBAE HA PECYPC OCHOBHHMX KOHCTPYKTHBHHX €IIEMEHTIB MAlllMHH, HAIIAHICTH POOOTH 1 BUTpaTa
THaJIiBa.

Kumrouosi ciioBa: J[[BUryHr BHYTPIIIHBOTO 3TOPSTHHSL, PECYPC ABUTI'YHA, KOSIIIIEHT KOPUCHOI il

Indicating efficiency - integrated diagnostic parameters of the individual cylinders of the engine /
Zubenko D. //Bulletin of NTU “KhPI”. Series: New desicions of modern technologies. — Kharkov:
NTU “KhPI”, 2014.-Ne 17 (1060).- P.8-11. Bibliogr 5.: . ISSN 2079-5459

The article discusses unevenness loading cylinder internal combustion engines. Shows how uneven loading
in the cylinders of internal combustion engines affect the main structural elements of the resource machine,
reliability and fuel economy.

Keywords: internal combustion engines, engine life, efficiency.
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