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1. OBIIUE MMOJIOKEHU S

Henbto pazpgena "eranmum wmamumn" gucuumuiueel  "IlpuknanHas mexaHuka' sBisercs
U3Y4YE€HHUE CTYACHTAMHU 3a04YHOTO OTAEJEHUS  KOHCTPYHpPOBAaHHUS  JeTaled M Y3JI0B MaIIMH
00IIEeMaIIMHOCTPOUTEIBLHOTO NpuMeHeHus. Pasgen "Jletamu mamme" 3aBepriacT JAUCHUTLIHHY
"[lpuknagnas MexaHuka'", a TakKe MUK OOIIETEXHUYECKUX AUCIUIUIMH U JOJDKEH 00€CIeuuTh
MIPaKTUYECKOE MPUJIOKEHUE 3HAHUM, MOJTYYEHHBIX CTYJEHTAMM B NPEALIESCTBYIOLIUX pa3lienax U
macuuiuiiHax:  "Mmkenepnas rpaguka’, "Teopermueckas Mexanuka', "CompoTuBieHHe
matepuanos", "Teopust mexaHu3mMoB U MamuH", "TexXHOIOTHS KOHCTPYKIIMOHHBIX MaTepuajoB',
"Marepuanosenenne", "B3anmo3zaMeHsIeMOCTb, CTAaHIAPTU3AIMS U TEXHUYECKUE U3MEPEHUS".

N3ydyenue pasnena paccyMTaHO HAa OJUH CEMECTp U JIBE CECCUHU, B TEUEHHE KOTOPBIX
CTYJIEHTBI JIOJDKHBI BBITIOJIHUTH TISITh JAOOPATOPHBIX, JIBE pacueTHO-rpaduyecKkue padoTHI,
KYpCOBYIO palOTy M cJIaTh 3K3aM€H M0 TEOPETUYECKON YacTH pas3zena.

Bo Bpemss 5-0oif  ;mabopaTOpHO-IK3aMEHAIIMOHHOW  cecCMU  (SHBapb)  CTYACHTHI
MIPOCTYIINBAIOT IUKJ YCTAHOBOYHBIX JEKIUH MO TEOPETHYECKOW YacTHU pa3fiesia, BBIMOJHAIOT U
3aIMINAOT pacueTHO-Tpaduueckyro padoty Nel u Tpu maboparopusie paboTsl (Nel, Ne2 u Ne3), Ha
CEMUHAPCKUX 3aHATHSAX PACCMAaTPUBAIOT NPHMEPHI pacueTa W KOHCTPYUPOBAHMS HEKOTOPBIX
JeTaneil ¥ y3JI0B U MOJy4aroT 3afjanue Ha cemectp. [locienyroiiee ocBoeHHE TEOPETUIECKON YacTu
pasnena, pacueTHO-Tpaduueckyro paboTy Ne2 u KypcoByIO pabOTy - BBITIOTHSIIOT CAMOCTOSITEIHHO C
HCII0JIb30BAHNEM PEKOMEHIyeMOIl JINTepaTyphl.

[Ipuem pacueTHO-TpaduyecKuXx MU KypcoBOHl paldOT, a Takke KOHCYIbTAlUU IO HX
BBITIOJIHEHUIO TMPOBOJATCS B TEUYEHHE 6-r0 ceMecTpa BO BpeMsS CECCUH U  eKEHEAENbHBIX
KOHCynbTanuii. O pacnucaHuy KOHCYJIbTAllUd MOXHO y3HaTh 1o tenedony 369-91-50 - xadenpa
"Jletanu mamue u [TTY".

WNHoropoaHue cTyIeHTHI BBICHUIAIOT BBITIOJIHEHHBIE pacueTHO-Tpaduueckue paboThl MOYTON
B JIGKaHAT WJIK Ha Kadeapy WK CIAI0T UX BO BpeMs 6-0i SK3aMEHAIIMOHHOM CECCUU (MIOHB ).

Bo Bpemsi 6-0if 5K3aMEHAIMOHHON CECCUU CTYACHTHI MPOCIYIIMBAIOT LMK OO30pPHBIX
JIEKIUH 10 CaMOCTOSTENbHO HM3YYEHHBIM YacTsIM TEOPETUUYECKOrO Kypca, MPOBOAAT U 3alIUILNAIOT
naboparopuabie paboThl Ned4 u No5, 3ammuimiarorT pacueTHO-rpaduvecKkyro padoty Ne2 u KypcoByrO
paboty. CoaroT 3K3aMeH 0 TEOPETUYECKON YacTu pas3zena.

JlomyleHHBIMM K OSK3aMEHY CUUTAIOTCS CTYACHTBHI, CHaBIIME U 3allUTHUBIINE BCE
nabopatopHble M pacueTHO-rpaduueckue padOThl, BBINOJHUBIINE M 3allUTUBLINE KYPCOBYIO
pabory.

DK3aMeH MPOBOAUTCS MO SK3aMEHALIMOHHBIM OHJIETaM, COAEPXKAIlUM JBa TEOPETUUYECKUX
BOIpOCa.

2. TEOPETUYECKOE COJEPKAHUE PA3JIEJA JTUCIHUIIJIMHBI

3HadeHUE U COACPIKAHUC pasfciia AUCHUIIINHBI. OHpe)IeJ'IeHI/I}II ACTAallb, c6opqua;I
CAHHUIQa, Y3CII. CTaHz[ameaqu{ )51 YHI/I(I)I/IKaI_[I/IH Y3JI0B U JeTajei. CTaH,Z[apTI/ISaL[I/IH MCTOO0B
pacucToB. Buapr CTAaHAApPTOB, HOPMAJIbHBIC PAJBI pa3MEPOB U MApaMETPOB.

2.1. OcHOBBI pacyeTOB U KOHCTPYHPOBaHUs eTaJIeil U y3JI0B MAIIUH

Kpurepun paboTocnocoOHOCTM W TpeOoBaHMs, NpPEAbABISEMBbIE K y3JdaM U JIeTalsiM
MamuH. Bunael Harpy3ok u HanpspkeHui. Pacuerel Ha mpouyHOcTh. DakTOphl, BIMSIOIIME Ha
IIPOYHOCTH U CONPOTHUBIIEHHE ycTanocTu. [lyTu moBbIIeHNs cONpOTHUBIIEHUS ycTanocTu. Pacuer no
JIOTYCKAaEMbIM HAINpsDKEHUSIM M TI0  3aracaM INPOYHOCTH. Pacder Ha J0JITOBEYHOCTH IO
CONPOTHUBIIEHUIO YCTAJIOCTH IPHU NOCTOSHHOM M NEPEMEHHOM pEXHMax HarpyKeHus. Paznuunbie
BH/JIbl SKBUBAJICHTHBIX PEKUMOB. TpeHHe U W3HAIIMBaHUE B MallMHax. Buael nap tpenus. Pacuer
Ha U3HOCOCTOMKOCTD.



5

2.2. llepenaun

Knaccugukanus nepenad. O0muirie KHHEMaTHYECKHE U CHIIOBBIE 3aBUCUMOCTH JIJIS TIepeaay.

2.2.1. 3youarbie nepegaun. /JocronncrBa u Hepoctatku. Knaccudukanus. Matepuansl u
TepMo0oOpaboTKa 3y0UaThiX Koyiec. Bubl pa3pymieHnid U BUABI PACUETOB 3aKPBITBIX U OTKPBITHIX
3yOuarbix mepenad. Cuibl B 3ameluieHMH. PacueT UWIMHAPWYECKHUX 3yO4aTblX Iiepeiad Iio
KOHTaKTHBIM HANpsDKCHUSIM W Ha u3noM 3yba. Konwmyeckue 3yOuarbie mepemauu. OCHOBHBIE
CBe/IeHUS] 00 M3TOTOBJICHUH M reoMeTpur. OCOOCHHOCTH pacyeTa KOHMYECKHX 3yOdaThIX mepenad
110 KOHTAKTHBIM HANPsHKCHUSAM M Ha M3JI0M 3y0a.

2.2.2. YepBsiunble mepexaun. OOmas xapakTepucTuka. J[OCTOMHCTBA M HEIOCTATKH.
Knaccudukanusa. Kpurepun paboTOCIIOCOOHOCTH ¥ BHUIBI PACUYCTOB YEPBSYHBIX Tepeaad.
Martepuansl yepBsiuHOM mnapbl. Cuibl B 3alleIUIEHUH, KIJ 4YepBsS4YHOM mnepernauu. Pacuer mo
KOHTAKTHBIM HaIpspDKEHUSIM M Ha W3JIoM 3y0a. Pacder Tena uepBska Ha MPOYHOCTH U YKECTKOCTD.
TermoBoi pacyeT YepBAYHOTO PEIYKTOPA.

2.2.3. llenubie nepenauyu. OOmue cBeneHus. JJOCTOMHCTBA W HEJAOCTAaTKU. Buabl 1emnei.
3BE3JI0YKH LEMHBIX nepenad. ['eomerpust nenHod nepeaaun. KuHemaTuka W AMHAMHKA IEMHOU
nepenaun. Kpurtepun paborocnocoOHOCTH NENHBIX Nepenad M ux pacueT. Cmaska IEMHBIX
nepeaay.

2.2.4. PemenHble mnepemnaum. JlocromHCTBa W HemocTaTkh. Buapl pemueid. CriocoOsr
HaTsDKEHUs peMHell. ['eomerpus pemenHou nepenaun. Cuibl M HanpsbkeHUs B peMHe. Kpurepnn
pabortocnocoOHocTH. KimHOpemeHHble mepenaun M uX pacyer. [lnockopemeHHblE Mepenadu.
Pacuer no Tarosoit cnoco6nocTH. [1IkMBBI peMEHHBIX TIepeaay.

2.3. OcH 4 BaJibl
O6mme crenenusi. Kpurepun paboToCrocOOHOCTH M BUIBI pacyeToB. Marepuaibl BaJIOB U
oceil. [IpubnmxeHHbI pacyeT Baia. KoHCcTpynpoBaHue BajoB U oceil. Pacuer Baiia Ha MpOYHOCTD U
COTMPOTHUBIICHUE YCTAIOCTH.

2.4. llopmmmnuukun
241, TNopmmnHuku KaveHus. JloctomHctBa u  Hemocratku. Kiaccuduxarus
noaummHIKoB. O603HaueHue. Kpurepuun padorocrnocodnoctu. Martepuainsl. [Togbop ctangapTHBIX
MO IIIMITHUKOB TI0 TMHAMHYECKOW M CTaTUYECKOU TPY30I0bEeMHOCTH.
2.4.2. TlonmMNHUKHA CKOJIbKeHus1. O0mue cBeneHus u kinaccudukaius. JlocromHcTBa M
HemocTaTku. Marepuansl. Kputepun pabotocnocoOHoCcTH. PacueT MOAIIMITHUKOB CMEIIaHHOTO
TpeHus. TermoBou pacyer.

2.5. Coeqnnenust
Knaccudukanus wu oOmactm mnpumeHenus. JlocromHcTtBa u  Hemoctatkd. CBapHbIC
coenuHeHUs. Pe3pOoBbie coeauHeHus. llmoHoYHBIE, HUIMIIEBBIE M TPOQHUIBHBIC COCIUHCHHS.
CoenuHeHHns JIeTajeH ¢ HaTSITOM.

2.6. MydrsI
OcHoBHBIE NOHATHA U KiIaccudukanus mypt. ['myxue mydrol. [ToaBnxubie MypThl. MydThI
CIIETIHBIE yIpaBisieMble U caMmoytpasiseMble. [IpegoxpanurenbHbie My(ThI.

3. JABOPATOPHBIE PABOTbI

JlabopaTopHasi padora Ne 1. l3yueHne KOHCTpyKIMU NIPUBOJIA JEHTOYHOIO KOHBEMepa Ha
JEUCTBYIOLIEM MaKeTe.

JlabopaTopHasi padora Ne 2. M3ydeHne KOHCTPYKUMH LWJIMHIAPUYECKOTO U KOHUYECKOIO
PEILYKTOPOB IO HATYPHBIM 00pa3Iam.
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JlaGopatopuas paGora Ne 3. V3ydeHue KOHCTPYKIIMM YEpBAYHOTO penykropa. Pazbopka
1 cOOpKa, peryaIupoBKa MOIIUITHUKOB U 3aIleTICHHUS.
JlaGopaTopnasi pa6ora Ne 4. McnipiTanust pe3b00BBIX COCTUHEHHIA.
JladopaTopHas pa6ora Ne 5. VcnipiTaHne KIMHOPEMEHHOM Tepe1adH.

4. PACYHETHO-TPA®UYECKUE PABOTbI

4.1. PacueTrHo-rpaduueckas padora Ne 1. CujioBoii 1 KUHeMaTH4YeCKHii pacyer
NpHUBOJA.

PaboTy BBIMOJHSIOT U 3aIIMIIAIOT BO BpeMs 5-i1 1a00paToOpHO- SK3aMEHAIIMOHHON CECCHUHU.
Wcxonnble qaHHbIE O€pyT U3 TEXHUYECKOTO 3a/1aHUsl HA KypCOBYIO paloTy.

Pacuer conepxut: moabop BIEKTpOABUTaTeNs NPHUBOJA LENHOTO WM JIEHTOYHOIO
KOHBeliepa; orpesielieHre U pa30MBKYy 00IIEero NepeaTOuHOro OTHOIIEHUS IPUBO/IA IO Nepeaavyam;
OTIpeJieNIeHUE YacTOT BpallleHHs, MOMEHTOB M MOIIIHOCTEH JJis BCEX BaJOB MpHBOJA. Pe3ynbTaThl
pacdeTa CBOJST B TaOIUILY.

Pacuerno-rpaduueckas padorta Ne 1 sBiIsIeTCsl 4acThO PaCUETHO-TIOSICHUTEILHON 3aMUCKU K

KypCOBO# paboTe, MOATOMY OHa JTOJDKHA ObITh opopMIiIeHa Kak €€ OTACIbHBIN pa3zien (CM. pa3iern
54.).

4.2. PacueTrHo-rpaduueckasi padora Ne 2. CoennHeHmusl.

Copepxut nBe 3amaud: 1) pacueT OOJTOBOTO COENMHEHUS; 2) CpaBHUTENBHBIM pacuer
IITIOHOYHOTO, ILJIUIIEBOTO M MPECCOBOTO COEAMHEHUS TUXOXOTHOIO Bajla U CTYMUIBI 3y04aToro
WM 4epBSYHOTO Kousiec. McxoaHble naHHbIe Ui MEepBOil 33a4u MOJIy4aroT y ImpernojaBaTens, s
BTOPOM 3a7aun OepyT U3 pacdeTHO-rpadudeckoi padboTer No 1.

Pacuerno-rpadpuueckyro padotry Ne 2 odopmisioT Ha CTaHIAPTHBIX JHCTaX Oymaru
dbopmata A4. OHa NODKHA WMETh TUTYJIBHBIH JIMCT, COJCP)KaHHE WM CIHUCOK HCIIOJb30BAHHOU
JUTEPATYPHI.

Ilpumeuanue. /[na ucknouenus ouubOK 8 UCXOOHBIX OAHHBIX 8bINOJIHEHUE pACYemHOo-epaghuyecKkoll
pabomovr Ne 2 credyem Hauumames MOJNbKO NOCIe MO20, KAK 0yOoem BbiNOJHeHd, NPo8epeHd U
3awuwena pacyemuo-epaghuyeckas paboma Ne 1.

5. KYPCOBASA PABOTA

3amaHue Ha KypcoBYIO paboTy BbLAAaeTCs IperojaBaTelieM BO BpeMs 5-0if jabopaTopHO-
9K3aMEHALMOHHOW CeCCUU ¢ yKa3zaHueM (aMUINK CTYICHTA U COJIeP:KaHUs KypCOBOM pabOTHI.
O6beM KypcoBoi pabOThI - TpU JUCTA IPpadUUECKON YACTH U MOSICHUTEIbHAS 3aIUCKa.

5.1. JIuct Ne 1. COOpoUHBIi YepTe:R peayKTopa

COopouHbIil YyepTex peAyKTOpa BBIMOIHIIOT B JABYX - TPeX MPOCKIUSAX C pa3pe3amu,
CEUEHHUSMHU, JOMOJHUTEIBHBIMU BUJAMH M HAJIMUCAMHU, HEOOXOAMMBIMU [UIS TOHHUMAaHHS
KOHCTPYKIIMU U MpUHIUNA paboThl. UepTexx MOHKEH COoAepKaTh M300pakKeHHe BCEX BXOMAAIIUX B
peayKTOp JAeTaled, AaBaTh IOJHOE MPEACTaBICHUE O KOHCTPYKIMHM Kaxaou aeranu. Yeprex
BBITIONTHSIOT Ha JucTe BaTMaHa Gopmara Al B macmtabe 1:1. HekoTopsie 1onoTHUTENbHBIE BUIBI U
pa3pessl IomycKaeTcs n300paxarh B yMeHbllleHHOM MaciTade (M 1:2 unu M 1:2,5).

He pomyckaercs u3o0paxkaTb JeTanu pe3bOOBBIX coenuHeHu# ymporieHHo. [lpu wux
BBIYEPUYHBAHUH 0053aTEIHHO TOKA3BIBAIOT 3a30PbI MEKIY O0JITOM (BUHTOM) U OTBEPCTHEM JICTANH,
3amackl pe3bObl U TIyOuHY cBepiieHus. KpemexxHble u3nenusi OJHOTO THIOpa3Mepa JOMyCKaeTcs
n300paxaTh OAMH pa3, MOKa3biBas IMOJIO)KEHHE OCTATbHBIX OCEBBIMU JUHUSMU. [loAIUIMHUKA
KAaueHHUsI BRIUEPUYHUBAIOT YIIPOLIEHHO: OJIHY CTOPOHY B pa3pes3e, ApPYTyIo - YCIOBHO.

N3o00paxkenus aeraneil 3y04aThIX W YEPBSIUHBIX Map BBIMONHSIOT B cooTBeTcTBHM ¢ [[OCT
2.402-68.
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Ha wuyeptexe mpocCTaBisiOT CIEAYIOMIME pPa3MEphI:
- rabapuTHbIe (JUIMHY, IIUPHHY, BBICOTY);
- CONpsDKCHHBIE (TMOCAJ0YHBIC), OTOBAPUBAIOIINE IMOCAIKUA MMOANIMITHUKOB, 3y04aThIX KOJIEC,
IIKUBOB, MY(T, KPBIIIEK, KOJEIl U T.A. (MOCaJKh OJMHAKOBBIX JETAJICH JOMYCKAETCs MPOCTABISATh
OJIVH pa3);
- YCTAaHOBOYHBIC U MPUCOCIUHUTEIbHBIC (pa3MePbl OCHOBAHUS PEAYKTOPA, pasMepbl MEXIAY OCSIMHU
OTBEPCTHH TMOJ] KpENEXHbIe OOJIThI U JUAMETPHl 3TUX OTBEPCTUH, JUAMETPhl U JIJIUHBI
BBICTYIAIONIUX KOHIIOB BaJIOB U T.IL.);
- OCHOBHBIE, XapaKTEPU3YIOIIME PEAYKTOp (MEXKOCEBBIE PACCTOSIHHS Iepeaad, HadalbHbIe
JTUAMETPBI 3y0UaThIX KOJIEC, YACTIa U YTJIbl HAaKJIOHA 3yObEB, MOTYJIH 3alleTIJICHUN);
- PeryJaupoOBOYHBIE C TMPEACIHHBIMU OTKIOHEHUSAMH, HEOOXOIUMBIE NJisi HOPMAJIbHOW pPabOTHI
peayKTOpa;
- OTIPEIEIISIONTNE MUHUMAJIBHBIN 1 MAaKCUMAaJIbHBIN YPOBEHb MacJa.

Kpome Toro, Ha JuCTE MPUBOAAT TEXHUUYECKUE TPEOOBAHUS, TEXHUUYECKYIO XapaKTEPUCTHKY
¥ HOMEpa MO3UINHI BCeX JIeTaneil 1 COOPOUHBIX €IMHUII, OCHOBHYIO HAHUCh.

Texanueckne TpeOOBaHUSA MJOHKHBI OTpakaTh JOMOJHUTENBHBIC JaHHBIE O COOpKe,
pEeryaupoBKe, H3rOTOBICHUIO U OKCIUTyaTallid peAaykTopa (PeryaupoBKY TMOIIMIUITHUKOB |
3aIeTUICHHH, CII0CO0 repMeTH3aliy TUIOCKOCTH pa3dbeMa KopIlyca, 00beM 3aMBaeMOro macia u
MEPUOANIHOCTD €r0 3aMEHBI, PEKUM OOKATKH H JIp.).

B TexHmyeckoi xapaKTepUCTHUKE PEAYKTOpa MPUBOJAT: MEPEAATOYHOE YUCIO, MOMEHT Ha
BBIXOJIHOM Bajly, YaCTOTY BpAIICHHS TUXOXOHOTO (OBICTPOXOJHOTO) BaJia PEAYKTOpa | T.1I.

Howmepa mo3uiuii pacnosiaratloT napajjiebHO OCHOBHOW HAJIMCH YEepTe’a BHE KOHTypa
M300paxKeHusl, CrPyNIUPOBaHHBIE TOPU3OHTAIBLHO UM BEPTUKAIBHO.

OcHOBHAas HAAIINCH BRITIONHIETCA 1 3amnoiHsaeTcsa B coorBeTcTBur ¢ [[OCT 2.104-68.

Jlst mucta Ne 1 coctaBisitor cnernudukanuio B cootBerctBuu ¢ ['OCT 2.108-68, B KOTOpYIO
3aMMChIBAIOT BCE JOKYMEHTHI KYpCOBOM pabOTHI.

5.2. JIuct Ne2. Paboyue yepTe:xu aerasei

PaGouune uepTexu Aeraneil BBIMOJHAIOT Ha JucTe BaTMaHa (opmara Al, pa3dbutrom Ha
dopmater mo ['OCT 2.301-68, mocraTounble misi u300pakeHus netane B Mmacmrabde 1:1.
JlonoHUTENbHBIE CEUEeHHUS, BUJIBI M pa3pe3bl AOMyCKaeTcsl H300paxaTh B yMEHbIIIEHHOM MaciTade
(M 1:2 umu M 1:2,5). TlepeueHb ¥ KOJIMYECTBO JeTajeii Ha3HA4YaeT IMpenojaBaTelb MPU BbIAaue
3aJlaHus Ha KypcOBYIO paboTy.

Jlerans n300pa)kaloT B TOM TMOJIOXKEHUH, B KOTOPOM MPOU3BOJAAT 00pabOTKYy OCHOBHBIX €€
IMOBEPXHOCTEM.

UepTexx neTanu JOKEH COJIep’KaTh BCE JIaHHBIC, ONpejaensioniue ee (hopmy, pasMepsl,
npesielbHble OTKIOHEHHUS pa3MepoB U (OPMBI, IIEPOXOBATOCTh MOBEPXHOCTEH, MApKy MaTepuara,
BUJl TEPMOOOpPaOOTKH C yKa3zaHUEM IMpEeAETbHBIX 3HAUYEHUN TBEPAOCTH U JIPyrHe CBEICHMS,
HE0OXO0IUMBIE /I U3TOTOBIICHUS U KOHTPOJIS I€TaIIH.

5.3. JIncr Ne 3. Yeprex 001iero Buaa NpuBoaa

YepTtexk o011ero Bua NpuBO/Ia BBHIIOIHIIOT B MaciiTade, npeaycMoTpeHHoM ['OCT 2.302-
68, B IByX - Tpex NpOEKIUsAX. YepTek NOJKEH AaBaTh IOJHOE NPEACTABIECHUE O KOHCTPYKLUHU
IIPUBOJIA, €0 AKCIUTYaTAllMOHHBIX XapaKTEPUCTUKAX, OCHOBHBIX pa3Mepax INPUCOEIUHUTEIBHBIX
MOBEPXHOCTEH Y37I0B, COOPOUHBIX €JMHHUIL U JIETaJIeH, COCTaBISIONMX MPUBO/I.

V31b1, cOOpOYHbIE €AMHHUIBI U JIETadH IMPHBOAA M300pa)KaroT HA YEpTEXe YIPOIIEHHO,
OITyCKasi MEJIKUE KOHCTPYKTHUBHBIE AJIEMEHTHI JieTasiel ((packu, paguychl 3aKpyrieHHH, TPOTOUKU U
T.11.). Kpenexxusie uzaenust (kpome GpyHIaMEHTHBIX 00JITOB) MOKA3bIBAIOT OCEBBIMU JINHUSMH.

Ha ueprexxe nmpuBoa JOKHBI ObITH TPUBECHBI:
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- W300pakeHHs BCEX JJIEMCHTOB IPHBOJA 3a HMCKIIOYEHHEM IPHBOJHOIO Baja KOHBeWepa ¢
0apabaHOM WM 3BE3/I0UYKAMH,
- rabapuTHBIC, TPUCOCANHUTEIBHBIC © MOHTAXKHBIC Pa3Mephbl;
- TEXHHYECKUE TPEOOBAHUS K MOHTAXKY IMPUBO/IA;
- TEXHUYECKasi XapaKTePUCTUKA IPHBOJIA;
- mad (yHJaMEHTa;
- 0003HaYEHUs Y3JIOB ITPUBOJIA B BUJIC BHIHOCOK Ha MOJIKAX.

5.4. PacueTHO-NIOSICHUTEJIbHAS 3allCKA

PacueTHO-TIOSICHUTENBHYIO 3aIIMCKY BBITOJIHSIOT YEPHUJIAMHU OJIHOTO IIBETa Ha CTAaHAAPTHBIX
nucrax ¢opmata A4. TekcT ciaemyer pacrojiaraTh Ha OJIHOM CTOPOHE JIMCTA. 3amucKa JOJDKHA
COJIep’KaTh: TUTYNbHBIH JIUCT, TEXHUYECKOE 3aJaHhe, HEOOXOJMMBbIE pacyueThl, CIIHCOK
HCI0JIb30BAHHOM JIUTEpaTyphl, OTJIaBICHHUE U IpUIokKeHHe (OIaHKU crienuUKalnuim).

3anucky pa30MBaIOT Ha pa3/ieibl U MYHKThI, KOTOpble HyMepyloT apadckumu nudppamu (1.;
1.1.; u T.1.). HamMeHoBaHue pa3/iesioB M MyHKTOB 3aMMCHIBAIOT B BUJE 3arojioBKOB. KaxkapIit pacuer
paszena WM IMYHKTa TaKKe JODKEH COJIep)KaTh 3arojoBOK, YKa3bIBAIOIIMNA pPacCUMTHIBAEMBIH
napamerp.

3anuch pacyeToB JI0JDKHA COCTOSTh U3 (POPMYIIbI, YHCIEHHBIX 3HaYEHHUI MapaMeTpoB, B Hee
BXOJIALINX, pe3ybTaTa U €ro pasmepHoctu. Hinke garoT pacmudpoBKy mapamMeTpoB, BXOJSIIMINX B
bopmMyiy, ¢ yKazaHUEM JIUTEPATYPHOIO UCTOUYHHKA U HOMEpa CTPaHUIIbI.

ConeprkaHue pac4eTHO-TIOSICHUTENIbHOM 3aIUCKU
TUTYIBHBIN JTUCT.
Beenenue.
Texanueckoe 3agaHue.
Cu10BOM M KHHEMATHYECKUI pacyeT MPUBOJIA.
Pacuer 3aunemiennii.
Pacuet pemeHHOM WK LIETTHOM Mepeaayn.
Pacuer BanoB (nmpuOIMKEHHBIHN 7151 BCEX, YTOUHEHHBIN — U1 OJIHOTO, TUXOXOIHOTO).
[ToaGop MOAMTUITHUKOB Ka4eHHS (JI7151 BCEX BAJIOB).
. Pacuer coennHeHuit (IUMOHOYHBIX, HUIMLEBBIX U T.1.).
10 [TonGop cTanaapTHON KOMITICHCUPYIOIIEH My(THI.
11.Crnucox UCHoNb30BaHHON JTUTEPATYPHI.
[Ipunoxxenue - cnenu@ukaus (BHIIOIHSAIOT TOJIBKO A7 1-ro Jucra).

CoNor~LWNE

6. PEKOMEHAYEMAS JIUTEPATYPA
(B ckoOKax yka3aHbl HOMepa, MpUCBOEHHbIE OubIHoTeK0it MAMN)

6.1. ITo TeopeTnueckomy Kypcy
. PemeroB /I.H. /leranu mammun.4-¢ nzganaue. M.: MamHHOCTpoeHHe 1989 .
. I'yzenkoB ILI. Jleranu mamun. M.: Beicuiasg mkona, 1982 r.
. BanoB M.H. Jletanu mamus. M.: Beiciias mkosa, 1984 r.
. bepezosckuii FO.H., u np. leranu mamums. M.: MammHocTpoenue, 1983 r.
. PekoB I'.A. Pacyer geTaseii MalvH Ha IPOYHOCTh U BEIHOCIMBOCTE. MAMMU, 1981 1. (Ne 305)*
. ITpouun B.A., banosues H.II. 3ybuarsie nepeqaun. MAMMU, 1997 r. (Ne 286)"
. [Iponun b.A. Pemennbie nepenaun. Koncnekr nexkuuit. MAMU, 1980 1. (Ne 287)"
6.2. ITo 1adopaTropHbIM padoTam
1. Meroanyeckue ykazaHusi 1O MPOBEIEHHIO JabopaTOpHBIX paboT mo kypey "Jeramu mammu".
Paznen "3y6uarsie u yepBsiunble nepenadn’". MAMMU, 1980 r. (Ne 282)"

~N N kW=
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2. Meroauueckue yKazaHUS 1O TPOBEACHUIO JTaOOpaTOpHBIX pabor mo Kypcy "[eramm
mamun". Beim. Il Paznensr: "Ilepenaum TpeHuem u netanu, oOecrieyMBArOIIME BpamiaTelbHOE
nemkerne. MAMU, 1982 r. (Ne283)
3. 3aBpsuioB B.b. Metomudeckne yka3aHus IO IMPOBEICHUIO JIA0OPATOPHBIX PabOT MO Kypcy
"Neranu mamuH". MAMU, 1979 r. (N9267)*
4. BoinomnukoB B.B. Ompenenenue xo3dduimenta TpeHuss B pe3pde W Ha Tople TalKu.
JlabopaTtopHnas pabota o kypey "eranu mamun". MAMU, 1986 1. (Ne 265)*

6.3. ITo pacueTHo-rpaduyeckum padoram
1.HuxaueBa O.A., Ps6oB B.A. OOmuii pacuer mpuBoga. MeTroaudeckue ykazaHusi K KypCOBOMY
MIPOEKTUPOBAHMIO JJISl CTYJEHTOB BCEX MAIIMHOCTPOUTENbHBIX cnenuaibHoctel. MAMMU, 1998 r.
(Ne 1412)°
2. CeipaukoB E.I1. Pacuer pe3p60Bbix coenunennit. MAMU, 1979 r. (Ne 317)

6.4. ITo xypcoBoii padore
1. JIYH%GB I1.®., Jlenukos O.I1. KoncTpynpoBanue y310B U aetanei MamnH. M.: Beicimas mkoua,
1985 .
2. HdynaeB I1.®., Jlenukos O.I1. detanu mammu. KypcoBoe npoektupoBanue. M.: Briciias mkona,
1990 r.
3. Yepnasckuii C.A. u np. [IpoextnpoBanne Mexannueckux nepegad. M.: MamuHocTtpoenue, 1984 r.
4. Amnypse B.M. ChopaBoyHuk KOHCTpyKTOpa MamuHocTpourens. Tom 1, 2, 3. M.
MammnocTtpoenue, 1982 r.
5. [Heranmm wMammH. Atinac kKoHcTpykuumid mox  pemakuwed  JI.H. PemeroBa. M.:
Mamunoctpoenune, 1979 r.
6. Ilponnu b.A., banosnes H.II. Pacuer 3yOuaTheIX nepenad Ha npoyHoctb. MAMMU, 1997 r.(Ne
1426)
7. ycreiaues E.H. TTox6op cTaHmapTHEIX M0 JIIMITHAKOB KadeHnns. MAMMU, 1987 r .(Ne 1015)"
8. [TIycreiaues E.H. Pacuer yepBsiunbix nepenad. MAMMU, 1987 r. (Ne 297)*
9. CripaukoB E.I1. KoncTpynpoBaHue rojIoBHBIX CeKIHMi pam kKoHBeiiepoB. MAMMU,1987 r. (Ne
315)
10. IlImenes A.H. KorcTpyrpoBaHue 1 pacuer Banos pexykropos. MAMMU, 1996 r.(Ne 1339)
1. Ifonom/lﬁ 10.K. MeTtoaunueckue ykazaHus 10 pacueTy IenHbix nepemad. MAMU, 1979 r. (Ne
269)
12 Konoamit FO.K. Metonnyeckue ykazaHUs [0 KypCOBOMY IMPOEKTHPOBAHUIO JleTalleil MaIlliH.
[IpruMeps! pacueToB repeaad ¢ rubkoi cessbro. MAMU, 1983r. (Ne 268)”
13. Mertoauueckue ykazaHus TO O(QOPMIICHUIO TpapUuecKod YacTh KypCOBOTO IPOEKTa IO
JeTaJIsIM MalllMH JUIs cTyAeHTOB Beex criennanbHocte. CocraBuil E.II. CeipaukoB. MAMU, 1987
r. (Ne 1014)
Ilpumeyanue. Jlumepamypy, nomeueHHyro 368e30ouxamu (*), credyem cuumams OCHOBHOLL.
Jonyckaemcs  ucnonvzosauue 000U  AUMEPaAmMypsvl, PEKOMEHOOBAHHOU Ol  CMYOEeHMO8
Mawunocmpoumenvrvix BY306.
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7. MPUMEPBI U PEKOMEHJIAIINH K BBIIIOJTHEHUIO SJIJEMEHTOB PACYETHOM
U IT'PAOUYECKOU YACTEN KYPCOBOM PAEOTHI

7.1. CuioBoii 1 KHHEMATHYECKHUii pacyeT mpuBoaa [1]

7.1.1. Ucxoaubie TaHHBIE
Cxema npuBoja

/T, :
I : T v
L L A \Y
1 T T V
é biiox HarpyxeHus
1] ™"
Prc.7.1. I | :
HarsoxeHnue BeTBeil JIeHTHI KOHBEMepa: T (0,7T] 0,5T| 0,3T
BEyLIEH - FI =35,1 kH, ! | ! N t; /ty
senomoii - F, = 1,8 «H. 025 025 0,25 025
Ckopocrs nentst -V = 1,45 m/c. . ty ,
Juamerp 6apabana - D = 0,3 m.
Inpuna nents - b =0,6 Mm. Puc. 7.2.

Pecypc paboTsl peaykTopa Lh = 14 muic. uacos.

Hpumeuanue. Ecnu xousetiep yennoi, mo émecmo ouamempa 6apabana D 3a0anwr uucno 3y6ves
NPUBOOHOU 36€3004KU KOoHsellepa 2 u wae yenu L. B smom ciyuae naxoosm OerumenbHbvill

. o
ouamemp NPUBOOHOU 36€3004KU KOHGellepa Nno ¢opmyne d 0 =t/Sln( 180 /Z), KOMOopblil

ucnoawb3ylom oanee mak dce, kax ouamemp bapabana D .

7.1.2. Iloa0op 3J1eKTPOABUTATEJIS
7.1.2.1. MomHocTh Ha IpUBOJHOM Bamy (Bany |V) koHBeliepa
np.e ’ :
", M 0,99

rae 1, =0,99 - xo>dduEenT MoIE3HOTO AEHCTBHA ONOp (HA MOIIIMITHUKAX KAueHHs)

NPUBOJHOTO Baja KoHBekepa (C.6).
Ilpumeuanue. B danvretiwem npu u3nodceHUU MAMepPuaios HACMoaue20 noopaz0eia CChliKU Ha
ucmounux [1] ne npusoosmes.

7.1.2.2. TpeGyeMasi MOIIIHOCTh JEKTPOIBUTATEIS

P 4,83
pr o= me B8 sy
. 0. ”06;% 0,884 Kbm,
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rie ”oﬂm. =Wy Ms.n. Nyn. = 0,98-0,97-0,93=0,884 - K09(p(OULUEHT TOJIE3HOTO
JNCUCTBUS BCEro mpusBona; M, = 0,98, Hin—= 0,97, Hy.n.= 0, 93 .- KOA(pPULIHEHTHI

I0JIE3HOTO AeUCTBUS My(QThI, 3y0UaTOM M LEMHOW mNepesad COOTBETCTBEHHO (c. 6, Tabm. 1).
7.1.2.3. YacroTa BpamieHus IpUBOIHOTO Baja KOHBeWepa

L _60V _60-145 o, .
.6 - - MUn .
"wE g. D w03 ’
7.1.2.4. TpeOyemast 4acToTa BpaIleHUs FIEKTPOIBUTATENS
%k *
1y =My W =92,3-10=923 yun!,

* =u, n=35-2=10
rne U oo, — Usp. Uy pn =9 <= - OPHEHTHUPOBOYHOE 00II[ee MePeAaTOuHOE

%
ancno mpusona; U, =(2... 6, 3)=5 - OPUEHTHPOBOYHOE NIEPEAATOUHOE YHUCIIO 3y0UaTon

sk
rnepenayu; ul(- n.— 2. OPUEHTHPOBOYHOE TIEPETATOYHOE YUCIIO TIeNHOM nepenaqu (c. 10,

Tabm. 4).
Ilpumeuanue. Bo uzbedicanue nonyuenus O0IbUUX PA3MEPOE 8e00MOU 36€300UKU YENHOU

%
nepedauu yenecooopasno npunumamo Uy g, B Tpemenax 1,5...3. Opuenmuposouno ezo0

*
éenuyuny Modcno Haumu no gopmyne Wy p = 8-D/ \/F t - Ecmu 3a0anue cooepocum
KOHUYEeCKUll ~ pedyKmop, mo nepeoamovHoe HUCIO KOHUYECKOU nepedavyu cledyem Opamv 8
*
npeoenax U, . = 3...5. Ecnu peoykmop uepssaunsiii, Wy p. = 15...30.

7.1.2.5. Bb100Op 2JIEKTpOABUTATEINS TIO KATAJIOTY
BeiGupaeM acMHXpOHHBIH snektpomsuratens cepun  4A, wmapkn  132S6/965 ¢

napaMeTpamu: P3.0. = 5,5 KkBm R, = 965 MuH_I; Tmax/THom :2,5 . Anametp

BaJIa OTOTO DIEKTPOIBUIATEIS d 20, — d 1= 38 mm (c. 7, Tabn. 2 u ¢.9, Tabm. 3).
Hpumeuanue. Ilpu evibope dsuzcamens ciedyem yuumvléamv, 4mo YCMAHOGLEHHAS, M.e.

HOMUHAJIbHAA MOUWHOCNb aﬂekmpodeueameﬂﬂ P9 Oy’ oonmicHa  Ovimb  Oonbule WU pasHa

. pT .
mpebyemoti P 5.0, (00OnycKkaemas nepezpyska acunXpounwlx snexmpoosuzameneti 00 5 «..8% npu

nocmosmnou u oo 10...12% npu nepemennoii nazpysxe (/5/,C.5)), a Oeticmeumenvras
(cunxponHnas) uwacmoma 6pawjeHus INeKMpoosuecamens KAk MONCHO 0Ooree ONUZKOU K

*
opuenmupoeounoti mpedyemou N, . Imo nozeorum ne evitimu u3 peKomenoyemo20 OuUanazond

nepeoamoyHbvIX uuces, 6X00Auux 8 npusoo.
Cnedyem umems 6 6u0y, 4mo 21eKmMpoOGUeAMENU ¢ CUHXPOHHLIMU YACMOMAMU 8PAUYEHUS.

yacmomamu epaui€Husl MAacHUmMHoO2O noJisi 1000 u 1500 MUH _Il’l ednoqmumeﬂbHee, yem ¢
pay P

wacmomamu 750 1 3000 yun " .

7.1.3. Pa30uBKa 0011ero nepegaTo4yHoOro Yucia NpuBoaa Mo nepeaadam
7.1.3.1. Tounoe oO1iee neperaTOYHOE YNCIIO MPUBOJIA
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na. 0. 965

=Moo 709 _ 19 46
”oﬁw Ryp.e. 92,3 '

7.1.3.2.IlepegatouHoe 4MCIO peayKTOpa

[TpuHUMaeM cTaHIApTHOE 3HAYCHHE MEPEAaTOYHOrO 4Yuciaa peaykropa U peo. =U; = 5 Torna

MepeIaTOYHOE YUCIIO IICITHOM Tiepeadn OyaeT paBHO

. uo6u4, . 1 0, 4 6
u3. n. 5

Ilpumeuanue. Ecnu npeononazaemcs ceputinoe uiu KpyRHOCEPUIHOE NPOU3800CME0 pedyKmopos
UMY 8 NepcneKkmuse B03MONCHA MOOepHU3ayuUs KOHEelepa ¢ UCHONb308AHUEM CEPULIHbIX
PEeOyKmopos, mo NONYUYeHHble 3HAYeHUs NepedamouyHblX 4Yucen 3y0uamvix nepeoay ciedyem
OKpY2Iums 00 CMAaHOAPMHBIX U YMOYHUMb NepedamoyHoe YUCILO YenHol nepeoayu.

u

=2,09.

u.n.

7.1.4. IloaroroBKa MCXOAHbIX JAHHBIX VISl pacyeTa 3JIeMEeHTOB NPUBOIA
7.1.4.1. YacToThl BpanieHus BajJoB MPUBO/IA

np =, =965 yun™’

Ry =R, = 965 ymun’ (coemuHEHBI Yepe3 My(Pry),
ny _ 965

n,, = =193 -1
¥/ u&n. 5 MUH ,
n 193
_ "o _ _
n,, = = =923 -1=n i
v Uy n. 2,09 = mun np.é. - MpOBEpKa.

7.1.4.2. MomHOCTh Ha BajlaX MPUBOJA (pacyeT Mo MOTpedIsIeMOl MOIITHOCTH )

P, 4,83

Py = Py = 4,83 kBm Py =1 =00 =5,19kBm.
u.n. )
Py 5,19
P _ 17 «B
oy 0,070 B
P, 535

PI = = 5,46 kBm = Pg,o,- TIpOBEpKa.

ny 098

Ilpumeuanue. Pacuem mowHocmeii Ha 6anax pedyKmopa npou3eoosam no nompeonsiemoll
(mpebyemoti) unu ycmauogienHou mowHocmam. Ilepswviii ciyuail npeonoumumenvuell, NOCKOIbKY
no36oJisem NONYUUMb Menbuiue 2adbapumvl npueooa. OH npumeHsemcs Npu U38ECHHBIX
MEeXHON02UYECKUX — Hazpy3Kax (Hazpy3kax Ha  KOHeeliep), eciu 6 Nnpugooe  uUmeemcs
npeooxpanumenvHoe YCMpOUCmMeo, UCKIoUawee nepeepysky, u eciu 6 Oyoyuem He
npeononazaemcs MOOEpHU3AYUs KOHEeuepa C YBeludeHueM e20 Hnpou3gooumenvHocmu. B
NPOMUBHOM CLydae pacyem edym no YCmaHoGIeHHOU MOUWHOCU.

7.1.4.3. Bpamatouiuecss MOMEHTBI Ha BaJlax

P 5,46
T, =9550-—L =9550->
1 n, 965

—54,03H-m
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T, =T, 1, =54,03-0,98=52,95H m,

Ty =Ty - Hym s =52,95-0,97-5,0=256,8 H-m.
Ty =Ty s Uyn. = 256,8-0,93-2,09=501,1 H - m.

Pe3ynbTarhl CHIIOBOTO M KHHEMATUYECKOTO pacyeTa MpruBojia Tabum. 7.1.
Baul Pazm. | | I | I Y
[Tepenaun Mydra 3yOuaras [emnnas

KI1J] 0,98 0,97 0,93

u 1 5 2,09

n mun! 965 965 193 92,3

P KBm 5,46 5,35 5,19 4,83

T Hm 54,03 52,95 256,8 501,1

7.2. Pacuer nMJIMHIPHYECKOii KOCO3Yy00ii 3youaToii mepenaun [2]

Hcxonnpie qanHbie 1715 pacuera 0epyT B Tadu. 7.1:
T 7= (T 74 ) =52,95 H - M - spamaromyii MOMEHT Ha Bally LIECTEPHH;

T, = (T I )=256,8 H - M - spamaroniyii MOMEHT Ha Bally KOJIeca;
n 1= ( n 774 ) =965 MUH -1 4acTOTa BpallleHUs BaJla IIECTEPHU;
n, = ( Ry ) =193 mun=' - vacrora BpAIllCHHS Bajia KoJeca,

u = ( U, .. ) =5 HepeaToYHOE YHCIIO 3y0uaToi nepegay.

Ilpumeuanue. B ckobkax danvl 0003HaueHUss, coomeemcmayrouue noopazoeny 7.1.

7.2.1. YcraHoBJIeHHe OCHOBHBIX JAHHBIX

7.2.1.1. B coOTBETCTBMH C peKOMEHAAanusMH II. 1.5.
Marepuai 3y0ouaThIX KOJIEC U BUJ TEPMOOOPaOOTKH:
wectepHs - cmanb 40X co ckposHoii 3akankoii npu narpese TBY no tBeproctu 48...55 HRCj;

koieco - cmanb 45, ynyumennas no tBepmoctu 235...265 HB ¢ npenenoM Tekydectu
% =540 Mlla (puc. 8).

Hpumeuanue. B Oanvueliuiem npu uslodceHuu Mamepuaros HACMOosuezo noopazoeid
cevinku na ucmoynux [2] ne npusoosmes.

Pacuer 6yznem Bectu no cpeaneii Teepaoctu: mectepuu - 50 HRCy, koneca - 250 HB,.

7.2.1.2. CreneHp TOYHOCTH IO KOHTAKTy 1O 1. 1.6.

OxwumaemMas OKpyXKHasi CKOPOCTh

V~n1°§/71_965-31/52,95 18T e
T 2000 2000 '

HpI/IHI/IMaeM BOCBMYIO CTCIICHb TOUYHOCTU 3Y6‘laTLIX KOJIEC peaAyKTopa.

no tabn. ( [2], ¢.7) BeiOupaem

7.2.1.3. Tpuanmaem kodddumment umpuusl YWy = 0,9 B COOTBETCTBUU C M. 1.4., T.K.

TBepaocTh koneca - HB»<350.
7.2.1.4. TlpunnmaeM Ko>(pGUIHEHT BHeImHei muHAMHYecKOil Harpyskn 4K 4= 1.

MOCKOJIbKY OJIOK HarpykeHus 3aJlaH ¢ y4eTOM BHEIIHEH AuHAMHUYecKoi Harpy3ku (1. 2.1.).
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7.2.1.5. Koa¢p¢uiueHnt, yuduTHIBAIOUIMA HEPAaBHOMEPHOCTH pacIpelesieHUs] Harpy3Kd IO

JUIMHE KOHTAKTHBIX JIMHUH, NIpU l//d = 0,9 , HB2 <350 HB u cxeme nepemau Ne 6, coryiacHo
puc. 4, paBeH KHﬂ — KFﬂ — 1; 05

Ipumeuanue. 1. Ilpunamoel credyrowue OCHOBHbIe U OONOJHUMENbHbIE UHOEKCbl Ol
byKkeennvix 0603Hauenuti pacuémmuvix napamempos: F - omnocawueca k useubnoii npounocmu; H

— omHocawuecs k konmakmuot npounocmu, 1 — omnocswuecs k wecmepne,; 2 — omnocsuuecs K
Kozecy.

2. Coenacno I'OCT 16530-70 noo «wecmepHeiiy noHUMAom - MeHbuiee,
noo «koliecom» - Oonvuiee U3 08YX KoNéc napvl. B obwem ciyuae mepmun «konécay
OMHOCUMCSL K 0O0UM dTIeMeHmMAam Napbi.

7.2.2. KoappuumenTnl pexxuma (cM. puc. 7.2.)

3
Z ti i
” = . =
3 ts \ Tax
=0,25+0,25-0,7° +0,25-0,5° +0,25-0,3° = 0,374 ;
6
z ti T;
ﬂ = . =
6 ty \ Tpax
=0,25+0,25-0,7% +0,25-0,5% +0,25-0,3% = 0,283 ;
Z ti i ’
ﬂ = =
9 ty \ Tpax

=0,25+0,25-0,7° +0,25-0,5° +0,25-0,3° =0,26.

7.2.3. Jlomyckaemble KOHTAKTHbIE HANIPSIKEHHSI NIPH pacyeTe HA CONPOTUBJIEHUE
YCTAJIOCTH
7.2.3.1. CymmapHsble uncia nukiIoB 1o popmyrne (36)

Ny, =60-n,-n,-L =60-1-965-14000=8,11-10°.
8 8
Ny =Ny, /u=811-10°/5=1,62-10°
7.2.3.2. DKBUBaJIEHTHBIE YHCIIA IIUKIIOB 110 (popmyiie (6)

Nyp1 =Ny H; =8,11-10%-0,374=3,03-10°%.

Nygs =Ny /u=(3,03-10° )/5=6,06-10"
7.2.3.3. bazoBble uncna nukioB no Gopmyne (9)

Ny =340-HRC" +8-10° =340-50°" + 8-10° = 8,44-107 .
Ny, =30-HB>* =30-250>* =1,71-10"

7.2.3.4. Koaddurmentst qonroBedHoctu (. 4.1.2.)
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HOCKOJIBKyNHE1>NHG1,a NHE2>NHG2’ TO

7
Zy, =20/ HGL _ 84410 o35 075 ,
Nugr  \3,03-10
N 10
Zy, =162y L7LI0” g 939 4 75
Nuz:  \6,06-10

7.2.3.5. Tlpenenbl KOHTAKTHO# BhIHOCTHBOCTH (11. 4.1.1.)
6 pimg =17 - HRC 5 + 200 =17 -50+ 200 = 1050 Mila .
G iy =2 HB, +70=2-250+70 =570 MIla.

7.2.3.6. Kosdbdumumentsr 3amaca (m. 4.1.2.): mectepHu - SHIZI,I, Kojieca -

S, =11
7.2.3.7. JlommyckaeMble HaMpsKEHUs IECTEPHH U KoJieca 1o Gopmyie (7)

YA .
ol =7Him ENL 7, 7,, .7, <1008 10— 595 Marta.

HI ’

G, 2L :
o]y, =tlim2 N2 .7 .7 .Z _270 0’939-1,0=487Mﬂa
SH2 R V X 1’ ’

rAe TPHUHATO ZR .ZV L X :1, TaK KaKk OXHJaemas CKOPOCTb B 3allCTUICHUH

V <10 m/c.

7.2.3.8. PacueTHoe nmonmyckaemoe HanpspkeHue (1. 4.2.)
le], =0,45-([o ]y, +[6]h,) = 0,45 (895 + 487 ) =622 Mlla .
lo]y =1,25-[6],,,;, = 1,25-487 =609 MIla

3a pacyeTHOE MPUHUMAEM MEHbIIIEE, T.C. [O' ]H =609 Mlla

Hmin

7.2.4. OmnpenejieHue 0OCHOBHBIX pa3MepoB
7.2.4.1. HavanbHbll quameTp mectepHu 1o Gopmyie (14)

T K, K -(u+) 1016,
dwl—675‘§/ 2 Ka Ky 2675.§/256,8 10-1,05-(5+1) _

v, [olf u° 0,9-609% .52

= 39,07 mum .

7.2.4.2. PacuetHas mupuHa Kojeca o ¢popmye (15)
pacu. _ _
b7 =y -d _ =0,9-39,07 = 35,16 u.
7.2.4.3. MexoceBoe paccTosiHue 1o 1. 6.2.1
d -(u+l :
areee _ dun (2 ) _ 39,07 2(5+ D_1172 ..,
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IIpuHUMaeM CTaHAAPTHOE MEKOCEBOE PACCTOSIHHE aW =125 wum. [Tockoabky

pacyeTHOe MEKOCEBOE PACCTOSIHUE OTIMYACTCS OT CTaHAAPTHOTO, YTOYHSEM IIUPUHY KoJieca Mo
dbopmyre

a pacu. 2
bmpeﬁ. _ bpacq. B A 35’16 (Lmj — 30,91 o
W W a, 125 '
[MpuarMaem 111131001504 KoJieca bw2 =31 mm, HIAPHHY IECTEPHU

bwlsz2+5:31+5:36 MM

7.2.5. OnpenesieHue reoMeTpuM 3anenjeHus
7.2.5.1. Monyns (1. 6.2.2.)

m =~ (0,01...002)-a,, = (0,01...002)- 125 = 1,25...2,5 yun.
CornacHo 1. 1.1. B ykazanHoM auanasoHe Haxonarca moaymu:1,25; 1,5;1,75;2,0; 2,25 u
2,5. Beibupaem MOy/H, COOTBETCTBYIOIIUE TIEpBOMY IpeanourutensHomy paay:1,5; 2,0 u 2,5,

=] 20
Pacuer Bemem miist Tpex BapuaHTOB. OpUESHTHPOBOYHO MTPHHUMAECM ﬂ w— .

Pesynbrarhl cBeieM B TabmHILy.

CBojiHast TaOIUIIAa paCUETHBIX ITApaMETPOB. Tabm. 7.2.
[TapameTpsl, popmysibl, pa3MEPHOCTH 3HayeHus mapaMeTpoB
Monyns 3y6a #t , MM 1,5 2,0 2,5

Yucno 3yObeB MIECTEPHH C OKPYTIICHUEM JI0 IIEJIOTO
2-a,,-cosp,

qyyucna <&y —

Yucno 3y0ObeB KoJieca ¢ OKPYIJICHHEM JI0 LIEJIOr0 Yrcia

7-2 — zl 7 135 100 80
5 5

daxruueckoe nepegarounoe uucio U =3 2/ <3 1

Yron HaksioHa 3y0a ( ¢ TOYHOCTBIO 10 CeKYHJ WK 4-T0

m-(z;+2,)
3HaKa IOCJIE 3aIsATOM) ﬂ w — arecos - 1 2 13'59050 16’26020 16’26020
2-a,
_mm
Ocesoii mar Py = — , MM 20,05 22,44 28,05
smﬂw

Koadduument ocesoro nepekpsitus € B = bw2/ P X 1,55 1,38 111

Hpumeuanue. Ecnu uucno 3yovee L < 17 (kax 6 nawem cayuae npu M = 2,5), mo

cedyem 8bINOHUMb NPOBEPK)Y HA BO3MONCHOCHb NOOpe3anust 3y0a no qbopMjﬂe [8]

Zyoin = 2 - COS,, -(COSZﬂW/tgza +1
=2- cosl6,2602°(cos2 16,2602° /tg® 20" + 1)= 15,28.

Taxk kak Zm'n <16 , TIoipe3anus 3yda He Oyer.
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HepeﬂaTO‘-IHBIe qucia BO BCCX BapuaHTax OJWHAKOBBI U pPaBHBI 3aJaHHOMY, a

& B >1 , T.€. BAPHAHTHI IIPHMEPHO PaBHO3HAUHEL Brioupaem M = 1,5 MM, TaK KaK B 3TOM

cilydae ﬂw wenpme, uem tpr M =2 u M =2,5 creposaremsno ocepas cuma »

3alleTICHUH TaKXe OyIeT MEeHbIIe, a KOAPPUIIUESHT OCEBOTO MEPEKPHITHS & B HauOOJIBIIUNA. ITO

3HAYMT, YTO nepeaada Oyaer padboTaTh MIaBHEH.
7.2.5.2. lnameTpbl 3y0UaThIX KOJIEC
HauansHble nuameTpsr:

m-z,  15.27

d,, = = - =41,67 ,,,
W1 cosfl,  cos13,5905 e
m-z .
d -2 12135 54543
w cosf,  €0s13,5905

d,+d ,=41,67+208,33=250=2"a, - nposepxa
JlnaMeTpsl BBICTYIIOB:

d =d  +2-m=4167+2-15=44,67 s,
d,=d , +2-m=208,33+2-15=21133 s

JnameTpbl BOAJUH:

d,=d —25m=41,67-25-1,5=37,92 yuu,
df2 :dw2 —2,5-m=208,33—-2,5-1,5=204,58 yu.

7.2.5.3. KoaddumueHT ToprioBoro nepekpoitus mo dpopmyse (19)

&, =|:1,88—3,2-(i+i)j|-cosﬂw =
Z1 2

—|1,88—-3,2- 1,1 .c0s13,5905° = 1,69.
27 135

7.2.5.4. Cymmapssbiit ko3 duirent nepekpbitus no popmyie (20)
&, =8, t&,= 1,69+ 1,55=3,24

7.2.6. CxopocThb 1 cuJibl B 3aenieHnu (. 6.3.)
7.2.6.1. OkpyXKHas CKOPOCTh

_mdy, N m-41,67-965 _

60000 60000 Mt
7.2.6.2. OxpyxHas cuia
2000-T )
E_ 2 _ 2000-256,8 _ 2465 5
t d 208,33 '

w2
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7.2.6.3. PagnanpHad cuiia

tga ’
F=F . —w _pge5. 1929 _gp3,
" 1 cosg, c0s13,5905

7.2.6.4. OceBas cuiia

F, =F, -tg8, =2465-1913,5905 =596 H.

7.2.7. Omnpenejienue ko3 PpUINEeHTOB HATPY3KH
7.2.7.1. KoadpurimenT BHerHeit quHamudeckoii Harpyskn. Hpumsito K AT 1 (em.m.

1.4.).
7.2.7.2. KoaQpUIeHTsl, yUnThIBAIOIINE TUHAMUYECKYIO Harpy3Ky B 3alleIIEHUH

K v = 1,02 npu V =2 we, TBepaocTH oaHoro u3 konec Menpire 350 HB u 8-if crenenn

TOYHOCTH (TabI1. 2); KFV =3- KHV -2=3- 1,02 —2= 1106 (Tabm. 3).

7.2.7.3. KoadduuneHt, yuyuThIBalOIIUA HEPAaBHOMEPHOCTh pACHpEIeNIeHUs Harpy3Kd IO

b
we _ 3L _ 74

JJINHE KOHTAKTHBIX JIMHUH npu !/Id = - - . paBE€H
dWl 41,67

KH/)’ = KFﬂ =1,03 (puc. 4).

7.2.7.4. YtouneHue Kod()(PHUIIMEHTOB, yYUTHIBAIOIIUX HEPABHOMEPHOCTh paclpeneacHus

Harpy3ku 1o napam 3yones (11. 2.4.).
CyMMapHasi OrPENIHOCTh OCHOBHBIX IIaroB mapsl (Tab. 5)

2 2 2 2
Foor = Ty + Fouy =197 4247 =306,

Kputepuii 1omnycTuMoro noBpexaeHusi aKTUBHBIX TOBEPXHOCTEN 3yObeB

M0 KOHTAKTHBIM HATIPSHKCHUSM 1o U3rudy
a =0,2 1x HB,<350 HB .~ a =04
Koaddurmuent npupadoTku
y,=05-(y,, +V,,)=05-(29+6,74)=4,82, y, =0

e Vo =160 f  Jo, 0 =160-19/1050 = 2,9 1

KoJiec ¢ 00beMHOi 3akankoi TBY; ya2 =160- fpb2 lo Hlim2 —

=160-24/570 = 6, 74 JUIS YJIIy4LIEHHBIX KOJIEC. \
®axrop B

B =Cy '(aa ’ 1:pbz,‘ — Ya )=
=26,7-(0,2-30,6 —4,82)= 34,71,
B=cy ‘a - fpbz =
=26,7-0,4-30,6 =
= 327;
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rie Cy ~0,5- (26;2 + 27, 1) =26,7 . CyMMapHasi TOPLOBasi )KECTKOCTh Iaphl
Z, 27
cos°p~ cos®13,5905

oz, 135
vz cos’f,~ c0s°13,5905

3y6bes 110 1abu1. 4 ipn Ly — ~29 ,

~ 147 , TIOCKOJIbKY ﬂw = 13,59050~ cpennee

3HaYEHUE PEKOMEHAYEMOro yria HakJIoHa 3y0a; ZV 14 Z\/Z - IPUBEICHHBIC YHCJIa 3yOhEB

IIECTEPHHU U KOJIeca.
KoaddunmenTsl, yautsiarolne HepaBHOMEPHOCTh pacIpe/IeIeHNs Harpy3Ku M0 1mapam
3yObeB, 1o dopmyie (2)

2-(e,—1) B-b
KHao,9+o,4-\/ 2 : w2 =
o FoKa K Ky
2019+0’4.\/2-(3,24—1). 34,71-31 _ 104
3,24 2465-1-1,03-1,02 '
2-(g, —1) B-b
KFaO,9+O,4-\/ 4 : w2 =
g, Fo Ky Ky Key
:0,9+o,4-\/2'(3’24_1)- 327 -31 _215
3,24 2465-1-1,03-1,06

7.2.7.5. Koaddunuent narpysku no dhopmynam (1) u (1,a)

Ky =K K- Kl_w K, =1-1,02-1,03-1,04 =1,09,

Ke=K,-K, - KFﬂ K, =1-1,06-1,03-2,15=2,35,

7.2.8. YTOYHeHMe JOIyCKAeMOI0 KOHTAKTHOI0 HANPSKEeHUSs
7.2.8.1. Koa¢ppunuent, yauTeIBarouii epoxXoBaToCTh NOBEPXHOCTH 3yObeB. [Ipu

R, =125uZ =1@wm414)

7.2.8.2. KoaddunueHT, yuuTbIBaIOIMNA BIMSIHUE OKPYXHOU ckopocTu. [Ipu V <5 me -

Z,=1wmars)

7.2.8.3.Koaddunuent, yuuTsIBarouii pazmep 3youaroro xoiseca. [Ipu dW <700 nm -
ZX =1 (puc.7).
YTo4yHeHus [O' ]H He TpeOyeTcsi, IOCKOJIbKY ZR : ZV : ZX =1.
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7.2.9. Onpene.nelme AOIMYCKAEMOI'0 HAIIPSZKEHUS IIPU pacueTe HA COIIPOTHUBJICHHUE
YCTAJI0CTH IIPHU n3rude

0
7.2.9.1. Ilpenen BoiHOCIMBOCTH NIpH M3rube 10 TAOm. 10 O 1 = 480 MIa nns cramu

40X npu cxosnoi 3axkanke TBY; O-FI =1,75- HB =1,75-250 =438 mI1a.

7.2.9.2. KoaddunueHT, yauThIBarOIUNA CrIOCO0 HonyquI/m 3aroToBkH. [Ipu mraMmmnoBaHHOU
3aroTOBKE YZ =1 (m. 5.1.1.2.).

7.2.9.3. KoapdunmeHT, yauThIBaroUuil BIUsSHUE NUTH(OBAHUS EPEXOTHON MOBEPXHOCTHU IO
tabsn. 1. [Ipu mumdoBanHOM MOBEpXHOCTH Ygl = 1; Yg2 =11
7.2.9.4. KoapdunueHT, yuyuThIBAIOIIUNA BIMSHHE AePOpPMAIMOHHOrO yrnpouHeHus. [lpu

OTCYTCTBUH YIPOYHEHHUS Yd =1 (m. 5.1.1.4.).
7.2.9.5. KoadduurenT, yduTbIBalonuil BIUSHUE XapakTepa NMpUIOXKeHUs Harpysku. llpu
OJIHOCTOPOHHEH Harpyske YA =1(n. 5.1.15).

7.2.9.6. Hpenen BBIHOCIIUBOCTHU 3yObeB Mpu u3ruoe no gopmye (1)

Y Y Y Y =480-1-1-1-1=480 mir14,
GFIimZ FI|m2 Y Y Y Y _43811’111:482Mﬂa

7.2.9.7. KoaddunuenT 3anaca mpu u3ruode mo tadm. 1 SFl =1,7 ; SF2 =1,7

7.2.9.8. DKBUBAJICHTHBIE YHCIIA IMKIIOB MTPH M3ruoe mo dopmysne (6,a)

— _ 8 _ 8
N, =N, -4, =811-10°.0,26=2,11.10°

_ _ 8 _ 7
N, =N, p, =162-10°.0,283=4,58-10" "

7.2.9.9. Koadpunuent gonaroseunoctu (1. 5.1.3.)

OClim1 ~ Fllml

Tak kaxk N FE1(2)>4 . 106 , IpUHUMAEM YNl :YNZ = 1
7.2.9.10. Koaddunuent, yauToBalomuil TpagueHT HanpsbkeHui (1. 5.1.4.)
Y, =1082-0,172- Ilgm=1,082-0,172-191,5=1,05,
7.2.9.11. KoapduuueHnt, yauThIBaloUii MIEPOXOBATOCTh MEPEXOAHON TOBEPXHOCTH
YR =1@m.5.1.5).
7.2.9.12. Koappunment, yanteiBaromuii pazmepsl 3youatoro koseca(. 5.1.6.)
Y., =1,05-0,000125-d,,, =1,05-0,000125-41,67 =1,045,
Yy, =1,05-0,000125-d,,, =1,05-0,000125-208,33=1,024.
7.2.9.13. lonyckaemble HanpspkeHus 1o gopmyie (10)

c_,. .Y
6]y =—FImL _NL.y .y .Y, 48071 1,05-1-1,045 =310 pr7,

F1 1,
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Grpin Y 482-1
6], =—Flim2__N2 -Y(S-YR-YXZ:—7-1,05-1-1,024:305 MIla.

F2 L,

7.2.10. PacyeTrHble KO3(pPUIIEHTHI
7.2.10.1. KoadduuueHT, yanThIBatOUINi GOpMY CONPSHKEHHBIX MOBEPXHOCTEH 3yObeB. 1o

puc. 10mpn B =13,5905", x =0 - Z, =2,44.

7.2.10.2. KoappuuueHt, yauThIBalouil CyMMapHYIO JJIMHY KOHTAKTHBIX JTMHUH

1 1
Z = = =0,769
P :
, /ga A/1,69
7.2.10.3. KoaddunneHnTsl, yauTbiBamue GopMy 3y0a ¥ KOHLIEHTPAIIUIO HANPSDKEHHUH, 110
puc. 10 mpu X =0, ZVl =29 u ZV2 =147 . YFSl = 3,82 51 YFSZ — 3,58
7.2.10.4. KoapduuueHt, yauThIBalOIUi BIUsHUE YIIia HakiIoHa 3y6a (1. 8.1.1.)
1 o]

Y —1-g w1 155185905 445,

p F 120 120

7.2.10.5. KoadpdunueHnt, yauThIBaIOMNN epekpoiTHe 3yOheB (1. 8.1.1.)

Y =1/ =1/1,69=0,502,

7.2.11. TlpoBepka HA CONMPOTHBJIEHHE YCTAJIOCTH
7.2.11.1. TIpoBepka 1Mo KOHTAKTHBIM HaIpsbKeHusM, Gopmyna (21)

s —100.7 .7 . [P Ky UED
H H & b d -u

w2 wl

2465-1,09-(5+1)
31-41,67 -5
=563 MIla < [o], =609 MlIla.

VcioBre MPOYHOCTHU BBIMOIHSICTCS.
7.2.11.2. TIpoBepka Ha u3rud mo dpopmyse (23)

. lo]e1 _ 310 _ 812 [o]e, _ 305 _ o o

OCKOJIIbKY 1 14 | TO TIPOBEPKY BelleM
Yo, 382 Y., 358

T0 IIeCTepHe, Kak Ooinee cnadoi (1m.8.1.2.). Jlns nee

= 190-2,44-0,769-\/
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I:t.K
CFl T Y m

“YEs1-Yp Y,
w2

_ 2465-2,35
36-1,5
= 200 MI1a <[], = 310 MITa.

VYcnoBue NpOYHOCTH BBIMOJIHIETCS.

3,82-0,824-0,592 =

7.2.12. TIpoBepka HAa MPOYHOCTH MPH MAKCHMAJILHBIX HATIPSIKEHUSIX
7.2.12.1. JlonyckaeMble HarpsiKeHUs
Jlomyckaemble KOHTAaKTHBIE HAIIPSLKEHUS 1o Taoi. 1

[6]Himax =2.8- 0 =2,8-540 = 1510 Mi1a

rie O = 540 MIla - npenen texyuectu Matepuana koneca (puc. 8).

Jlomyckaemble HanpsbkeHust nu3ruda no gopmyse (13)

2250
TEst1 .y Yo Yy ==—=—-1,1-1.1,045 = 1478 MII
[ ]Flmax S 1 75 a

gstl ~dst
Fstl !
rne O Estl = 2250 Mlla - 0a3oBoe TIpeAeNbHOE  HampshDKeHWe 1o Tadm. 1
SFStl = 1’75/Y21 = 1,75/1: 1,75 - kodpduuuent 3amaca (m. 5.2.2.); Y21 =1 .
ko3 durment, yuuThiBaronuid Bua 3arotoBku (. 5.1.1.2.); Ygstl = l,l-Koaq)(bI/IuHeHT,

YUYUTBIBAIOIIMN BJIMSHUE NUIM(OBAHUS TEPEXOJHON IMOBEPXHOCTH 3yObeB, JIs HUTM(OBAHHBIX
KOJIEC CKBO3HOM 3akaiku ¢ HarpesoM TBUY (1. 5.2.3.); Ydstl =1 KO2(PUITUEHT, YIUTHIBAIOIITUI

BIUsIHUE N1e(DOPMALMOHHOTO YIMPOYHEHUS, NMPU HUIM(POBAHHOMN MEpPEeX0JHON MOBEPXHOCTH 3yObeB
(m. 5.2.4.).

7.2.12.2. JleicTBUTEIIbHBIC HAIIPSIAKECHUS

JleiicTBUTENbHBIE KOHTAKTHBIE HAMIPsDKEHUS 10 popmyre (22)

Tmax
O e =Ty 7 = 563-1/2,5 =890 MIla  [s],, _ 1510 MiTa.

HOM
YcnoBue MpOYHOCTH BBIMOJIHACTCS.
JlelicTBUTENbHBIE HANIPSDKEHUS U3ruba no gopmyse (24)

2,5
Crimax ~ OF1° K =200- R =500 Mla < [5],.., = 1478 MIla.

A
YcaoBue MMPOYHOCTHU BBIIIOJIHACTCA.
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7.3. Pacuet yepBsiuHO¥ nmepenaun [3]

7.3.1 HWcxoaHbie JaHHbIE
biiox HarpyxeHus

T 5 = 475 Hm - momenr na BaJIy YEPBSIYHOTO KOJIECa,

nl =975 mun!- vacrora BpAllCHUS BaJla YEPBSIKa; T4
n 5 = 54 mun!- vacrora BpallleHHs Baja KoJeca; T T
A
u= 18, 1- MEepeIaTOYHOE YUCIIO YEPBIYHON TEpeaayH; T 0,9T| 0,3T
L = 12 muic. wacoes — pecype penyxropa. v vl » Ui/ Ly
. 0,5 9,25 9,25
o tx
A Puc.7.3

7.3.2. YcTaHOBJIEHHE OCHOBHBIX JAHHBIX

7.3.2.1. Yucno ButkoB yepsika npu U = 18, 1 IIPUHUMAEM - Zl =2 m. 1, ([3], c.5).

Ilpumeyanue. B oanvhetiuiem npu uioHCeHUU Mamepuanlos Hacmosue2o noopasoena

cevliku Ha ucmounuk [3] ne npusoosimest.
7.3.2.2. YUnucno 3yObeB YEpBSYHOTO KOJIECa C OKPYIJICHHEM JIO IEJI0Tro uncia 1o popmyse

z,=2,-u=2-18,1=36.
7.3.2.3.YTOUHEHHOE TIepeIaTOYHOE Ynciio 1Mo dhopmyse (2)
Z, 26
u=-2-2="-18

212

7.3.2.4. YacroTa BpalleHHs Baja 4epBSIYIHOTO KoJjeca o popmyie (3)

n
:_1_9£:54’2 mun!,

n, =
u 18
7.3.2.5. OpueHTUPOBOYHAS CKOPOCTh CKOJIBKEHHUS B 3alleTTICHUH 10 Gopmyie (4)

—4 —4 3
vV, =45-10"n -3T,=45-10".975-3/475 = 3,4 w/c.

7.3.2.6. Be16op npoduiis yepBska ¥ MaTepruagoB 4YepBsaHOM mapsl (1. 1.7.).

1)

[IpuHrMaeM apXuMeZoB YepBSK ZA u3 cramu 20 ¢ meMeHTanmMel W 3aKamKo# 0

TBCPAOCTU 56"'63 HRC3, BUTKH I_HJ'II/I(I)OBaHHBIe U TNOJIMPOBAHHBIC. y‘lI/ITLIBaSI, qTo

ch <4 m/c , mo Tabiuie | mOpUHMMaeM B KauyecTBE Marepuaia YepBSIYHOIO Koyeca
6ezonoBsunyto  6ponsy  BpA9JK3JI  (otimBka B KOKWIIB) € XapaKTEPHCTUKAMM:
E,=(0,88..1,14)-10° MIla;  v,=035; ©,,=196..343 Mila
o =490...588 MiTa.

7.3.2.7. B cooTBeTCTBUU C TAbI. 2 IpU ch = 3,4 m/c npuHEMaeM 8-10 cTeneHb
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TOYHOCTH ( nT =8 ).

7.3.2.8. OpueHTHPOBOYHBIN KIIJI TIepenadu mo gopmyie (5)

0,98 ~ 0,98
1+0,25-f'-u  1+0,25-0,042-18

me T/=tg@' =192,4° =0,042 - pupexcnmsii  xoshpumment rpemms b
saenennn; ¢ ~(3,0...3,5)-0,92-InV_ =3,5-0,92-In3,4=2,4"

IIPUBEJICHHBIN YroJl TPEHUSI.
7.3.2.9. MomHoCTh Ha Baity uepBsika o popmyie (7)

1 9550. 9550-0,824

7.3.2.10. Koapdunuent nuamerpa uepsska (1. 1.10.)

q=0,25-2,=0,25-36 =9,
=0,212-2,=0,212-36 =7,6.

}I: :0,824,

= 3,27 kBm

Mo TOCT 19672-74 nprsmmaen =8 >0 .-

7.3.2.11. Koadpdunuent Harpyszku o dopmye (8)
K = Kﬁ ‘K, =1,06-1,17=1,24,

3 3
z 36
e Kﬂ:1+[;2j -(l—vcp):1+(5—4J -(1-0,8)=1,06

KOX(QQHUIIMEHT HEPAaBHOMEPHOCTH PACIPEICIICHHsI HArPY3KH 110 JUTMHE JINHUM KOHTAKTa BCIIEJACTBUE

sepopwaun  weppxa; 0 =9-(q—4)-(1+1/z,)=9-(8-4)-(1+1/2)=54

ko3 durmeHt nedopmanu YepBSIKa;

S T . L
¢ Tmax tZ

warpysca; Ky, =0,3+0,1-n +0,02:V_=0,3+0,1-8+0,02-3,4=1,17

KO3 QUIMEHT, YYUTHIBAIOIIMNA JUHAMUYECKYIO HAIPy3Ky.

=1.0,5+0,9-0,25+0,3-0,25=0,8

CpCaHsAasA  OTHOCHUTCIIbHAsA

7.3.3. JlonyckaemMble KOHTAKTHbIC HANIPSIKEHHSA
Jnist 6e30510BsHHON OpoH3bI 110 hopmyste (20)

— . , — . — —
[6]y =lo]yy -C., =300-0,711=213 MITa 1[0,y = 300 Mila -
HCXOJIHOE JIOMYCKAaeMOE HANPsHKCHUE MaTepraa YepBsIIHOTO KoJieca MPHU IITH(POBaHHBIX U
MOJIMPOBAHHBIX YEPBIKAX C TBEPIAOCTHIO HRC ) > 45 ;
!
CV =1- 0,085 .ch =1- 0,085 : 3,4 = 0,711 - K09((DULIUEHT, YIUTHIBAIOIIII
BIIMSTHME CKOPOCTH CKOJIB)KEHHSI Ha 3ac/IaHHe.

7.3.4. OnpenejieHne OCHOBHBIX pa3MepoB
7.3.4.1. MexoceBoe paccTosiHue 1o popmyse (22)
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K-T .
2 =625-3/—1’24 275 =146,9 MM
[O']H 213

To TOCT 2144-76 npunumaem @, = 140 M,

a =625-3
W

Ilpumeuanue. Kopnyca uepesaunvix pedykmopog KOHCMpYupyrom 08yx UCHOIHEeHUU:
HepazvémHvle (npu aw <160 »mm ) ¢ 08yMsL OKHAMU HA OOKOBbIX CMEHKAX, Yepe3 Komopble npu

cOopke 6600m 8 KOPNYC KOMNIEKM 8ald C YePEAUHbIM KOJIeCOM, U pazvemiuble (HI0CKOCMb
Pasvéma pacnonazaiom no ocu 8aid YepeAuHo20 Kojeca).
7.3.4.2. PacuetHblit MOynb 110 opmyie (23)

. 2-a, 2-140

z,+q 36+8
Ilo TOCT 2144-76 npuaumaem M = 6,3 mm .
7.3.4.3. Koadpunment cmemenns o popmyie (25)

a 140
x:Hw—o,s-(q+zz)=§—0,5-(8+36)=+0,222,

KoaddunmenT cmenienuss HaXo0AUTCSA B PEKOMEHTyeMbIX Tpe/esiax.
7.3.4.4. 'eomeTpuiecKue mapameTpsl iepeaadu mo 1admn.s
UYepssik.

JlenmuTeNnbHbIIH TuaMeTp dl =m-q= 6,3-8=50,4 vum_
JluamMeTp BEpLINH BUTKOB dal =m- (q + 2) =6,3- (8 + 2) =63 MMm.
JnameTp BIIaJIUH BUTKOB d fl = m- (CI - 2,4)= 6,3 . (8 - 2,4)= 35,28 MM

Hauanensiii nauamerp

d , =m-(g+2-x)=6,3-(8+2-0,222)=53,20 mm.

=6,36 mm

Z 2 o
JlenuTenbHbIN yroJ noabeMa BUTKa )= arCtg L = arCtg g = 14104 .

Hauanpnslil yrosn nogbsema BUTKa

z
y =arctg ——— =arctg =
w q+2-X 8+2-0,222

Yron HpO(bHHH BUTKAa B HOPMAJIbBHOM CCHYCHHUU UCPBsAKA HAa HAYAJIbHOM HUJINHIAPEC —
a_ =arctg (t920° : COSy) — arctg (tg20° .c0s14,04" ) = 19,45
Jnvna Hape3aHHOU 4acTu yepBsKa
b, >(c, +¢c,-2,)-m=(11+0,1-36)-6,3=92 mm, rze ¢, =11, ¢,=0,1

K03 puureHTs 1o Tadm. 7.
C ydeToM BbIX0OJa NUTHU(OBATIBLHOTO Kpyra IpUHUMAaeM

b, =92+3-m=92+3-6,3=115mm.

13,32
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YepBs4uHOE KOJIECO.
[lluprna 3y6uaToro BeHna b2 <0,75- dal =0,75-63=47 mm_

VYcnoBHbI yroa ooxsara

. b, : 47
2-0=2-arcsin =2 -arcsin =1
-0,5-m 63-0,5-6,3

al !
HauaneHblil 1 1eTUTENBHBIN AHAMETPBI

d2:d =m-z,=6,3-36 =226,80 mm
w2 2
JnameTtp BepiuH 3yObeB

d,=d,+2-m-(1+x)=
=226,8+2-6,3-(1+2-0,222)= 242,20 mm.

JuameTp BIaJuH 3yObeB

d,=d,—2-m-(1,2—x)=
=226,8+2-6,3-(1,2-0,2222)= 214,48 mm.

6-m 6-6,3
y d, <d._+ =242,2+—— =250 mm
Haubonpmmii nuamerp “~ g\2 a2 J .
z,+2 242
d ;+d
[posepka @,, = wi w2 _ 53,20+ 226,80 =140 mm.

2

7.3.5. OKpyXKHbIe CKOPOCTH H CKOPOCTh CKOJIbKEHUS ONpPeaesIsIioTCs Mo
dopmyaam (26)...(28)
OxpyxHasi CKOPOCTh Ha HAYAJIbHOM LIMJIMHJIPE YepBsKa

v - w0y, Ny 7532975
1 60000 60000

Ilpumeuanue. Yepssak noo Konecom — NPUMeHAOM NPU OKPYHCHLIX CKOPOCMAX HA

=2,12m/c

HauanbHom yununope yepesaka 00 4...5 m/c. Ipu 601buux oKpysCHbIX CKOPOCMAX NPUMEHAIOM —
uepesK HAO KOJLEeCOM.

OKPY)KHaH CKOpOCTB Ha HAYaJIbHOM I_II/IJ'II/IH)Ipe KoOJIeca
7-d .-n ) )
V2 _ w2 2 :71' 226,8 54’2:0,64]”/0.
60000 60000
V
e 1 = 2,72 5 22,8M/C
@ cosy, c0s13,32

CKOpOCTb CKOJIbKEHUS

7.3.6. YTouHeHMe KNI/ NepeJavn, KPyTAIero MOMeHTa M MOIIIHOCTH Ha YepBsKe
7.3.6.1. K uepBsiunHoro 3aueruienus no gopmyie (29)
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tgy,, tg13,32°
M san tg(yw + (p’) tg(li%,SZo + 2,550) '

3nech
¢ ~(3,0..3,5)-0,92-InV_ =35-0,92-1n2,8=2,55 yrouncimmi

MIPUBEACHHBIN yroy TpeHus 1mo gpopmyie (6).
7.3.6.2. O0muii K1 4epBIyHOro peaykTopa no gopmysne (22)

n= ”3‘1” : ”P = 05833 : 0198 = 0,816 :
rae i p =0,98 . KITJI, YYUTHIBAIOIIMI IOTEPH Ha pa30pbI3TUBAHKE U MIEPEMEITUBAHIE

Macia.
7.3.6.3. Kpytamuit MOMEHT Ha Baily uepBsika o gopmyse (31)

T_ T 475
1 u.y 18-0,816
7.3.6.4. MoiHoCTh Ha Bajly 4epBsika 1o ¢popmysie (32)
P :Tl .nl _ 32,3975

19550 9550

~323H-m

=3,3kBm

7.3.7. Cujabl B 3a1eNJIeHHH
7.3.7.1. OxkpyxHas cuiia Ha KoJiece (oceBasi Ha uepBske) mo hopmyse (33)

2000-T .
e 2 _2000-475 _ 100

F
2 x1 d 226,8
w2

7.3.7.2. OxpyxHas cuiia Ha 4epBsike (oceBas Ha Kojece) 1o gopmyie (32)

~2000-T, 2000-32,3

Ftl |:X2 d 53.2
wl !

7.3.7.3. PagnaneHas cuia o gopmyse (35)

F =F, tga=4190-1920" =1525 H

1210 H

7.3.8. IIpoBepo4HBbIii pacyeT N0 KOHTAKTHBIM HANPSZKEHUSIM

7.3.8.1. KoaddunuenT, yuuThIBarOIMi MEXaHUUYECKUE CBOMCTBA MaTepHaJIOB, 10 (hopmyiie
(36)
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S _ 1 . 2-E1-E2 _
M /4 (1—v12)-E2+(1—v§)-E1

1 2.2.06-10°-1,2-10°

7 (1-0,32)-1,0-10° + (10,352 )-2,06 - 10°
=219,7 MIT1a®®.

7.3.8.2. Koaddunment, yuutsiBaromuii GopMmy noBepxHocteit, mo popmyse (37)
2 °
2-cos%,,  |2-c0s°13,32

ZH = |— = _ — =1,74
sin2 o sin2 - 19,45

7.3.8.3. KoapdunueHr, yduThIBalOIMN CYMMapHYIO JUIMHY KOHTAKTHBIX JIMHUM, IO
dhopmyre (39)

z = |-t -] 1 _pgs
& ¢ -K 1,84-0,75 !
a &
3,9 3,9
roe €, = 1,95- =1,95- 36 =1,84 . K03()(QHUIHEHT TOPLIOBOTO MEPEKPHITHUS;

2

Kg = 01 75 - KOB(b(bI/II_[I/IeHT U3MCHCHUA CYMMapHOﬁ JJIMHBI KOHTAKTHBIX JIMHHH.

7.3.8.4. KoaddunueHT, yIuTHIBAIOIIMI YCIOBHBIN yroa o0xBata, o gopmyie (41)

. :\/360 _[360° g
5"\ 2.6 \103

7.3.8.5. YTounenue koddduiinenta Harpy3Ku

K= Kﬂ-KV =1,06-1,16 =1,23,

3nech K B =1,06 - KOA(hGUIIUEHT HEPAaBHOMEPHOCTH pacIpeeieHus] Harpy3Kd I10

JUIMHE JIMHUM KOHTAaKTa BCJIEACTBUE JeQOpMallMi uepBsKa OCTalci MNPEKHUM, TaK Kak He
mmermmacs ( u @, a xospduument, yanThBaOUIi MHAMIYCCKYIO HATPY3KY, CTal paBeH

K, =0,3+0,1-n_+0,02-V_=0,3+0,1-8+0,02-28=116,  nocxomsry

M3MEHUJIACh CKOPOCTh CKOJIBbXKEHMS.
7.3.8.6. YTOUHEHHE AOMYCKAaeMOI0 KOHTAKTHOTO HanpsbkeHus no gpopmye (20)

6] =[o )4y -C,, =300-0,762 =229 MITa
me C,, =1-0,085-V_=1-0,085-28=0,762 - yromcummi

KOA(QQUIIMEHT, YYUTHIBAIOIINN BIMSIHUE CKOPOCTH CKOJIBKEHHUS.
7.3.8.7. [leiicTBUTENIbHBIE KOHTAKTHBIE HANPSDKEHUS 110 Gopmyre (42)
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252 |K-T,

d 2 dWl

_2190.7.174.0.85.187. 222  |123-475 _
226.8 \| 532

=224 Mlla <o), =229 MlTa .

7.3.8.8. [IpoBepka Ha CTaTUYECKYIO POYHOCTh

0y =Ly Ly Ly Ly

O-Hmm ' H

T

=0, - |08 =224.,/2,5 =354 Mlla < o]y, =540 MIla.
THOM

rae [O' ] Hem = 2.6 ™= 2-270=540 MIla - IpENeNbHO  JIOIYCTHMOE

KOHTaKTHOE€ HaIlpshKeHHe 1o Tadi. 9.
YcenoBus mpounoctd 9.7. u 9.8. BeIONMHAIOTCA. MaTtepualt KoJjieca OCTaBIIsIeM HNPEKHUH.

7.3.9. IlpoBepounblii pacyeT 3y0ObeB KoJieca HA MPOYHOCTH NPHU U3rude
7.3.9.1. KosbduumeHT, yduTHIBAIOIHUA CYMMapHyIO JJIMHY KOHTAKTHBIX JIMHHUH, TI10

dhopmyie (43)

CoS °
_ CoSy,, _ cosl3,32 _ 0705
¢ K 184.0,75 |

7.3.9.2. KoaddunueHT, yauTHIBaIOIIMI YCIOBHBIN yro o0xBata, o gopmyie (44)

&

y 360360,
2-0 103
7.3.9.3. KoaddunueHT, yauThIBarOIIMi HAaKJIOH 3y0a KoJjeca, o popmyie (45)
v —1- 2 1404 499
v 140 140

7.3.9.4. Koaddunuent ¢popmsl 3yda 1o puc. 3
Z, 36

=3 =39
cos”y c0s” 14,04

Mpu X =+0,222 u ZV =

k03 duuneHT Gopmsl

3y0a Oyner YF =1,8.

7.3.9.5. YcnoBHbIN 0a30BBIN Mpenen U3rMOHONW BBIHOCIMBOCTH 3yObeB KoJieca Juis OpOH3
IIpU HEpeBEepPCUBHOM Harpyske (1.3.6.1)

6.,=014-6_,+0,44 6, =0,14-540+0,44-270 = 194 Mlla
7.3.9.6. Koaddurment pexuma o gopmyse (49)
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t (T Y ; ;
py =Y | =05+0,25-0,9° +0,25-0.3° =0,597

P maxXx
7.3.9.7. DKBUBAJIEHTHOE YKCJIO IIUKJIOB

Npg, =60, - Ly, - g =60-54,2-12000-0,597 = 2,33-10"

7.3.9.8. Koaddunuent nonroseynoctu (1.3.6.1)

| 6
KFL=9/ Neo =9L7=0,705>0,54
NEeeo 2,33-10 ’

6
rmue N = =10". 0a3a UCIIBLITAaHMIA.

7.3.9.9. JlomyckaeMmoe HamnpsixeHue usruba no gopmyie (50)

o
o] =—F2- K, =192 0,705-78,2 MITa
5, 1,75 ’

rae SF = 1,75 - xosdpdpuument Gesonacuoctu (1. 3.6.2.).

7.3.9.10 Hanpsoxerus n3ruda B 3yObsx 1o ¢hopmysie (51)
oF =Y, Ys-Y, - Ye -£=O,705-3,5~0,9-1,8~ 4190-1,23 —

-dy-m 7-53,2-6,3

=19,6 MlIla <[c]-, =78,2 MI1a

7.3.9.11. IIpoBepouHsIii pacdyeT 3yObeB KoJjieca Ha CTAaTUYECKYIO0 MTPOYHOCTh IPU U3THOE 10
dhopmyie (52)

T
O = O 7 =19,6-2,5=49 MITa < 6] t1em =540 MITa
HOM

3nech [O-]Hcm = 0,8 : O-T2 = 0,8 270 =216 Mlla . HpeebHOE JIOMYCTUMOE

HarpsbKeHue n3ruda mo tabi.9.
YcnoBue mpouHocTH npu u3rube mo myHKTy 7.3.9.11. Beimomnsierca. Marepuan koleca
OCTaBJISIEM TIPEKHUU.

7.3.10. TensioBoii pacuer
Temneparypa Macina npu ycTaHoBUBLIEMCs pexume (1. 5.1.)

1000- Pl,(l—n)zzoo , 1000-3,3-(1-0,816) _
K-A-(L+y) 15-0,53-(1+0,3)
=78,8" <[t]=80",

rae tO = 200 - TeMIleparypa OKPYKAIoLIed Cpepl; k=15 Bm/(M2 -2padyc) -

yem

2 2 2
KOA(QQUIMEHT  TeIuIoNepeiaun; A=20- aW =20-0,14° =0,39m —  cBobOoaHas
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MOBEPXHOCTh OXJAXJICHUSI KOpIyca peaykropa (c Y4ETOM opeOpeHus

A=0,39-1,3=0,53 M2 ), W= 0,3 - K03()(UINEHT, YJUTHIBAIOUIMNA TEIUIO OTBOA B

(yHIaMEHTHYIO IUTUTY WIA PaMy MallliHEIL.
TeMnepaTypHbIH PEXUM YAOBIECTBOPUTEIIbHBIM.

7.4. Pa3pa0doTKa 3CKH3HOI0 MPOEKTA OHOCTYEHYATOr0 peayKTopa (poeKTHPOBaH1e
BAJIOB, 3y0YATBIX K0JIEC, YEPBAKOB M YEPBAYHBIX KOJIEC, MOAMMITHUKOBBIX Y3JI0B H
KOHCTpyHpOBaHue peaykropa) [4-6]

[Tocne onpeneneHuss MEXOCEBBIX PACCTOSIHUM, pa3MEPOB KOJIEC U YEPBSIKOB MPUCTYNAIOT K
pa3paboTke KOHCTPYKLUMU peAykTopa. llepBbIM 3TarioM KOHCTPYHMpPOBAaHHUS SIBISIETCS pa3paboTKa
3CKM3HOIO MpoekTa. IIpm 3CKU3HOM MPOEKTHPOBAHUU OIPENEIAIOT PACIOJIOKEHHE JeTalel
nepeiad, pacCTOSHUS MKy HUMHU, OPUEHTUPOBOUHBIE TUAMETPhl TUXOXOJHOTO U OBICTPOXOJHOTO
BaJIOB, BBIOMPAIOT THUMBl MOJUIMIHUKOB M CXeMbl HX ycTaHOBKH. [locie d4ero craHoBUTCS
BO3MOXHBIM BBITIOJIHEHUE pacueTa BaJiOB U MPOBEPKA MPUTOJHOCTU CTAaHIAPTHBIX MOAIIUITHUKOB
KaueHUsl.

7.4.1. IIpoexTHpOBaHHE BAJIOB

Pacuer Basa COBMEHIAIOT C €ro KOHCTPYHPOBAHUEM M IMPOBOJAT B HECKOJIBKO ATaIlOB:
MpUOIIHKEHHOE OIpe/IeeHHs] UCXOJAHOTO JraMeTpa Bajla,; KOHCTPYMPOBAHME Balla; YTOYHEHHBIN
pacuer Baia.

Ha »stane npuOIMKEHHOro OIpeNesIeHUs] UCXOJHOIo JAuMaMeTpa Bajla M3BECTEH JIMLIb
KpYTAIIMHA MOMEHT, YHCICHHO paBHBIA IEpeaBaeMOMy Ha BaJl BpAILAOUIEMy MOMEHTY,
OINpPENIeIECHHOMY IPHU CWJIOBOM M KHHETMYECKOM pacueTe NpuBojAa. BennmuumHy usrudaromiero
MOMEHTa OMNpPEAEISIOT Mocie pa3pabOTKM KOHCTPYKIMM Baja [0 pe3yibTaTaM BbIIOJIHEHUS
ACKM3HOTO INpoeKkTa peaykropa. IlosTomy paccMaTpuBaeMsblil 3Tanm pacueTa Bajla BBINOJIHAIOT AJIS
OIpeNIeNIeHUs] JMAMETPOB €ro BBIXOJIHOIO KOHIIA, TOCAJOUHBIX IOBEPXHOCTEH MO/ CTYHUILY KoJjieca

u noawunuuku. [Ipu stom amamerp d BBIXOJHOT'O KOHIIA Baja PAcCUUTHIBAIOT U3 YCJIOBUS
MIPOYHOCTH Ha KpyueHue

. 16-10°-T

”'[T]K

Irac T - KpYTSIH_[I/Iﬁ MOMCHT, H ‘M ; [T]K - JOIMMYCKACMOC€ HAIIPSKCHUEC ITPHU KPYUCHUH,

d>

, MM

[T]K =10...20 MI1a . Ilpu 5TOM MeEHbIIEE 3HAUYEHHE [T]K - JUIsi OBICTPOXOJHBIX

BaJIOB, OOJIbIIIEE - JJISi THXOXOIHBIX.

[Tonyuennslit mo Gopmyne nuameTp OTHOCIT K HAaMMEHbBIIEMY CEYEHHUIO Baja Ha YJacTKe,
MepearoleM Bpallaomuidi MOMEHT: /i1 OBICTPOXOJIHBIX (BXOIHBIX) M TUXOXOIHBIX (BBIXOIHBIX)
BaJIOB 3TO MECTO MOCAAKH Ha KOHCOJISAX MOTYMY(T, IIKUBOB, 3BE30YCK.

Ecnu paccmarpuBaemblil BBIXOAHOW KOHEIL Bajla COEIMHSIETCS] C BaJOM AJIEKTPOJIBUTATENs

My(}TOii, TO MoTydeHHOE 3HAYCHHE d KOPPEKTHUPYIOT IO YCIOBHUIO:

d=(08...1,2-d,,

rac d 2" AUaMCTp Bajia 3JICKTPOABUT ATCIIA.

BbIXo/iHBIC KOHIIBI BajOB MOTYT OBITh IMJIMHAPHYCCKUMH W KOHWYecKuMHU. CTaHmapt
yCTaHaBIIMBAET pa3Mephbl KOHIIOB BajioB, cM. Ta0:1.3.2 ([4], c.9).

Konuueckue KOHIIBI BAJIOB MPUMEHSIOT MPEUMYIIECTBEHHO JIi CMEHHBIX JeTaied u
KOHCTPYKIUH, MMOAJIeKAIINX YacToil pa3dopke.
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Ilo BBIOpaHHOMY CTaHJAPTHOMY 3HAYCHUIO d nasnauator OCTaJIbHBIE
[I0Ca/I0YHbIE IUaMETPhI Bajla. 3aTeM ONPEIEIAIOT PACCTOSHUSA MEXAY JETAIIMHU, OAUIUITHUKAMU 1
IIPOBOJAT KOHCTPYMPOBAHNE OBICTPOXOJHOIO U TUXOXOIHOTO BaJIOB.

Jnist oO6neryeHrst MOHTaXKa TOIIUITHUKOB, KOJIEC, IIKMBOB, 3BE€3/I0UEK U IPYTUX JeTalei, a
TaKXKe M3 TEXHOJIOTUYECKUX COOOpaXeHWH (pa3Hble YHCTOTAa M BHUJ MEXaHHMUYECKOW 00paboTKH),
MIPUMEHSIOT CTYIIEHYaTyI0 KOHCTPYKIIMIO BaJa.

Juametrpsl Bajna d p HOJ TIOJUIMITHUKE U d O (V)¢ 3yb4aTtoe KoJieco (MM HIECTEPHIO)

OTpeNeNsIoT 10 (popMyJiaM, IPUBEICHHBIM Ha puc.7.4. u 7.5. Pazmepsl t JIaHbl B

uul.’' KoOH.
1a6:1.3.17 ([4], c.24), a pasmepsl Il , |2 , dp B Ta0:1.3.2 ([4], ¢.9). [IlnameTpsr dn BBIOMPAIOT U3
CTaHAAPTHOTO pdda BHYTPCHHHUX AUAMCTPOB MOAIIWIIHUKOB KAYCHUA (HpI/I OTOM YYHUTBIBACTCA THUIT

MOJIIMITHUKOB B 3aBUCUMOCTH OT THUMNA Tmepenad cM.im.im.7.4.4), a auamerpsl d K —

CTaHIaPTHOTO Psijia HOPMaIbHBIX pa3MepoB 1o Tadm.3.1 ([4], c.6).

Bumu T L

d; ==+ 2%t (wwt,,), —
de, =8 + 3*r; g

B - 0ng wapukoebX MoOUUIMHUKOS; -
T- 051 POMUKOBbX KOHUYECKUX MOOULITHUKOB.

Puc. 7.4. BeicTpoXxoiHBIN BaJl (BaJ-IIECTEPHS)
Tounslil pasmep ¢acku moamunHuKa kadeHus npuHuMaroT U3 'OCTa Ha MoAMIMITHUKY,
OpUONMKEHHBIH pasmep (acku — B 3aBHCUMOCTH OT JuaMeTpa nocanodHoil mosepxHoctH ([5],
c.24).

a

3Y6‘-IaTLIe KoJi€Ca ¢ COOTHOILICHHUEM d BBIIIOJIHAKOT BMECTE C BaJIOM, IOJIy4das

KOHCTPYKIIMIO B BUJIC BaJla — MICCTCPHU (B OIHOCTYIICHYATOM PCAYKTOPEC 3TO OTHOCHUTCS TOJIBKO K
6LICTpOXOI[HOMy Bany) BaJ'I-I_HeCTepHH MOJXKCET BBIIIOJHATECA IO OJHOMY H3 BapHUaHTOB,
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npencraBieHHelx  Ha  puc.3.7  ([4], c¢.23). [Iuamerp De ¢bpe3bl B 3aBUCHMOCTH OT

moayast MM u crenenu Tounoctu nepenaun npunumarot mo tabn.3.18 ([4], ¢c.24).

UepBsiku OOBIYHO BBIMONHSIOT CTAIBHBIMA M 3a0JHO IEJIO€ C BajoM (TIoiydas
KOHCTPYKIIMIO B BUJIE Bala-4epBsKa), IPH ITOM JKEJIaTeNIbHO, YTOOBI JHaMeTp Bajia epe Hape3HoH
YacThIO YAOBJIETBOPSI CBOOOJHOMY BBIXOJy MHCTPYMEHTA IPH HAape3aHWU 4yepBska. PaccrosiHue
MEXIy TOIIIMITHUKAMH Ha BajJaX YEPBSIYHOTO  PEIyKTOpa  OMPENeNsIeTcs  COTIACHO
PEKOMEHIANNSAM, H3JIOKEHHBIX B I.11.7.4.6.2.; OKOHYATENbHOE PACCTOSHHE YCTAHABIMBAIOT NpPU
KOHCTPYHUPOBAaHUH PEIYKTOPA.

Buw T =£25*d,

=
©

uun
dp ==+ 2*t, (i t,,,)
dgy =65 + 3*r; dy ==y
B - Ons wapuUKosbK MOOULIMHUKOE, _
T- 0r191 POnuUKOBbX KOHUYECKUX MOOLLLIMHUKOB. =2

Puc. 7.5. TuxoxoaHbii Baa
Benuuuny 3azopa a MEXIYy BpallAKOLIECHCS JAECTAIbI0 U BHYTPEHHEH IOBEPXHOCTHIO

CTEHKH PeIyKTOpa ONpelensioT no 3asucumoctu ([5], ¢.27): & = '\3/ L+4 , B MM, 1€ Ls

MM - HauOoJIbIIIEE pacCToAHnuEC, UIBMCPCHHOC B TUAMCTPAJIIbHOM HAIIPABJIICHUN MCKAY HAPYKHBIMHU
ITOBCPXHOCTAMU 3Y6‘laTBIX MUWJINHAPUYICCKUX KOJEC MM 4YCPBAYHOIO KOJI€CCa M YCPBAKaA

dal daZ

( L= aW t—t JUIL  OJHOCTYNEHYATOTO peIyKTopa ¢ 3yOuaThIMH LMIMHIPUYECKUMHU
| = d al d dm2 .
KoJecaMH, CM. T1.1.7.2.5.2.); = aw + + 2 - Uil pegykropa € 4YEpBSIYHOHU

nepenaven, cm, 1n.1m.7.3.4.4.).
[Ipu u3BeCTHOM JUIMHE CTYNHIIBI KOJIECa, €CJIM OHA BBICTYMAET M0 00€ CTOPOHBI KoJieca U ee

JUIMHA O0JIbIIIE IUPUHBI IECTEPHU b HPUHUMAIOT Ll =1 cm2 +2-a. Ecm Icm 2 < bwll

TO lebwl‘l‘Z'a_

wl>
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[Ipy NOPOEKTUPOBAHWUU THUXOXOJHOTO Baja HEOOXOAMMO OTMPEICIUTECS C THIOM
COCIMHEHUS BAJI-CTYIHIA Ul MepeJadyd BpaIlaloniero MoMeHTa. Eciii B KauecTBe Takoro OyneT

MPUHATO MIIIOHOYHOC COCAMHCHUC, TO BCIUYHNHY Icmz H€O6XOI[I/IMO corjiaaCcoBarb C Z[JII’IHOﬁ

mronku | w3 YCIIOBUS Icm ) = |+ (6 . 10)MM ([4], c.38). Ecimm nns mepenaun
BPAILAOIIET0 MOMEHTA MEX/Iy BAJIOM U CTYIHLEH Kosieca OyeT BHIOPAHO COSTMHEHUE C HATATOM,

TO I cm2 =1 , TIe | JUTHHA COCJMHEHMs ¢ HATSITrOM, 3a/JaBaeMasi npu pacuere coeauueHus ([4],
c.34).

7.4.2. KoncTpyupoBaHue 3y04aThbIX KoJjiec
[Ipu pa3zpaboTke KOHCTPYKIMHM 3yO4aThIX KOJEC YUUTHIBAIOT UX F€OMETPUUECKUE Pa3MeEpbl

(d a’ d f o bW ), UCHOJIb3yeMble MaTepHalibl, CIOCOObI M3TOTOBJIEHHUS 3arOTOBOK U O0BEM
BBIITYCKa U3/IETIUH.
3y0uarble MUIMHIPUYECKUE KOJIECa MAJIbIX JHAMETPOB (d a <150 MM ) BHITIONHAIOT

0OBIYHO KOBaHBLIMH. VX M3roTaBiIMBaIOT HaCcaaAHbIMHU IINIOCKMMHU HJIN C BBICTYHaIOI]_[eﬁ CTYHI/IIIQI\/'I,
KaK IOKa3aHO Ha puc.7.6. B OIHOCTyIEHUaTBIX pPEIyKTOpax KOJIECAa BBIIOJHSIOT CO CTYIHLEH,
BBICTYHAIOUIE B 00€ CTOPOHBI.

IIpu auamerpe 150 mm <d a < 500 MM roneca BrmoNHMOT KOBAHBIME WK

IITAMIIOBAHHBIMH.
Ha puc.7.7. npuBeaeHbsl KOHCTPYKIIMM IITAaMIIOBAaHHBIX M KOBaHBIX KoJiec, a B Tabm.7.3.
pa3Mepbl UX OCHOBHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB.
Pa3mepbl KOHCTPYKTUBHBIX AJIEMEHTOB IIMJIMHIPUYECKUX 3yOUaThIX KOJecC

C BHEIIHUM 3alleIUIEHUEM. Ta0mn.7.3

Ne | Pa3zmepbl KOHCTPYKTUBHOTO ieMeHTa | O003HaYCHHE Pacuernsbie 3HaueHUS
1 | Tonmuna o6oxna 50 (2, 5... 3) m
2 | Tonmmua qucka Ic ( 0, 2... 0, 3 . bw
3 | Auamerp cTynuiibl dcm ( 1 ’ 6...1 ’ Z -d K
4 | JlnuHa CTYHUIIBI | ( 0, S...1 ’ j -d

cm Kk
5 | Yroa mraMrnoBOYHOIO YKJIOHA 7 V4 °
6 | Paguyc 3akpyrienus R He menee 5 mm
7 | Jluamerp oTBepCTHS d 0 15...25 mm
8 | lmameTp OKpY>KHOCTH PACHOJIOKEHHUS

LIEHTPOB OTBEPCTUI D0 O, 5- (DB + dcm )
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Puc. 7.6. Llunuuapuyeckue 3y0uaThie KOBaHHEIE KOJIECA IPU d a <150 mm .

a — MIOCKOE; O — C BBICTYMAONICH CTYMUIICH

*E
c c =
& | 5 g o

Puc. 7.7. Hunuaapudeckue 3youarsie Koaéca npu 150 mm < d a <500 mm .

a — IITaMIIOBAaHHBIC, 0 — KOBaHHBIE
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[ITamMmnoBaHHbIE KOHCTPYKIMH OTJINYAIOTCA OT KOBAHBIX HAJIMUMEM YKJIOHOB O] yIiioM ),

HEOOXOUMBIX JUIsI CBOOOJHOTO YAAJICHUsI KOJieca-3ar0TOBKH W3 mrTaMmma. /uck Mexay 00010M u
CTYNUIEH Kojieca pa3MeNIaloT IO CepeArHe 3y04YaToro BEHIA, YTOOBI YMEHBIIUTH BIIHMSHHE
nedopMmaruii oT KOpoOJIeHUs B TIpoIiecce TepMooOpaboTKH Koieca.

Pa3mepsl (acku Ha 3y04aTOM BEHIIC IPHHUMAIOT B 3aBUCUMOCTH OT Moy ([7], c.461)

N=05-m.

3y6uateie koneca guamerpoM o 500 mo 71000 MM BHIIOAHAIOT ITUTHIME M3 CTAIM WIIH

gyyryHa. KOHCTPYKIIHst TJUTOTO KOJIeca U pa3Mephl €r0 KOHCTPYKTHBHBIX DJIEMEHTOB PACCMOTPEHBI B
kuure ([7], ¢.468).

7.4.3. KOHCTpYKIIMH 4YePBAKOB M YepPBSYHBIX K0JIeC
Ha puc.7.8 npuBeneHsl BO3MOKHbIE KOHCTPYKIIUHN YePBIKOB. YepBsKH OOBIYHO BBITIOJIH SIFOT

B BUJE LEJIbHBIX KOHCTPYKIUWA, TPUYEM TUAMETP d 1 BUAJMH BUTKOB YepBsKa JOJIKEH OBITH

0oJIbIlIe TUaMeTpa PacTtoJIOKEHHOM PSIIOM IEHKH d 0 (puc.7.8,a), 4TO HEOOXOAMMO JIJIsi BBIXOAA

HHCTPYMCHTAa IIpU HAPC3aHUU YCPBiIKaA. Ecnun  BpImIC YKa3aHHO€ YCJIOBHUC  BBIIIOJIHHUTH
3aTPYAHUTCIIBHO, TMPEAYCMATPHUBAIOT IIPOTOYKKU [JId BbIXOJa HWHCTPYMCHTa C JUaMETPOM

d 0 <d f1 (puc.7.8,0). OmHaKo 5TO MPUBOIHUT K YMCHBIICHHIO IIPOYHOCTH 1 JKECTKOCTH Baa.

;
o 2

= v faliuleets st |y
a) © ﬁ Hl ©
ST :;f%;: o M
| ©
| i |
5 |

6) ok & T

Puc. 7.8. KoHCTpyKIMK 4epBSIKOB: a - 6€3 MpOTOYeK; O - C MPOTOUKOM THaMeTpoM d 0
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C nenpro ynpouieHusl CHATHSA 3ayCEHIEB Ha 3aXOJHBIX YAaCTAX HAPE3HOHM YacTH 4YepBsAKa
(e}
BBIIOJHSIOT (hacku 1mox yriom (P = 15...30 .

Ha puc.7.9 npuBeneHsl KOHCTPYKLMHN YEPBSIUHBIX Kosiec. B MaorabapuTHbIX peayKTopax ¢

MEXOCEBBIM PaCCTOSHUEM dw <40 mm IPUMEHSIOT OpPOH30BbIE WIIM JIATYHHBIC IIEJIbHbIE

CIUIOIIHBIE KOHCTpYKIuU. Ilpu d w > 40 mm YepBSYHbIE KOJIECA W3rOTABJIMBAIOT B BHJIE
COCTAaBHBIX KOHCTPYKLMH, COEIMHSAS OPOH30BBIM 3y0UaThIi BEHEI ¢ YyIYHHBIM HJIM CTJIbHBIM
LIEHTPOM KOJIECA 3aIIPECCOBKOM, 3a)OPMOBKOM ¥ PE3OOBBIMH JETAISIMH.

I[Ipyu eMHAYHOM U MEIKOCEPUITHOM MPOM3BOCTBE (T010BOM 00bEM Bhiycka < 50 wim.) u

HEOOJIBIIIMX pasMepax KoJec (d a2 <400 MM ) 3yGuaTbie BEHIBI COEAUHSIOT C IEHTPOM

nocasikoi ¢ HatsroM (puc. 7.9,a). Ilpu nocTossHHOM HamnpaBJI€HUH BpallleHUsl KoJeca Ha HapyXHOM
MOBEPXHOCTH IIEHTPA MPEYCMATPUBAIOT OYPTHK, HA KOTOPBIN HAIPABIISIOT OCEBYIO CHITY.

Jlist IpeToXpaHeHHst OT OCEBOTO CMEIIEHUS, BO3MOYKHOTO BCIIEACTBHAE YMEHBIICHHUS HATATA
M3-32 Pa3HOTO JIMHEHHOTO PacIIMPEHUsI MaTePHaJIOB, BEHEI] IOTIOIHUTEIILHO 3aKPEIUISIOT BUHTAMHU.

Ilocne cOopku BBICTyHaroUiye TOJIOBKM BUHTOB cpe3aroT. HeoOxonmmoe 4HMCIO BHHTOB (Z)
OTIPEEIIAIOT U3 YCIOBUS MPOYHOCTH Ha CMSATHE OPOH3bI IMpPH 3aJJaHHOM KpPYTSIIEM MOMEHTE Ha

KoJtece T2 :

4.T
Z > 2
d -1-Dy-[e ],

rie [6 ]CM =0,3: 6. -nonyckaemoe nanpsukenne cvsTHs 11 6ponsbi([8], ¢.66).

Ipu pasmepax Koiec d am2 > 400 mm KPEIUICHUE BEHIA K LIEHTPY OCYIIECTBIISIOT

0oJITaMH, yCTaHOBIIGHHBIMU 0€3 3a30pa (puc.7.9,0).

[Ipu cepuiiHOM NPOM3BOACTBE (roAo0BOM 00BEM Bhimycka > 100 wim.) skonoMHYECKH
BBITOJIHEE TPUMEHSTh HaIlUlaBIeHHBIH BeHen (puc.7.9,B). IToapoOHO O YepBSUHBIX KOJIECaX C
HaIUIaBJIEHHBIM BeHIIOM B kHure ([5],¢.53).

B tabnuie 7.4 npuBencHBI pasMepbl KOHCTPYKTHBHBIX DJIEMEHTOB KoJiec. Mcmonb3yemast

JUIS OTIpEIeIeHNs HEKOTOPBIX M3 HUX BenuuuHa M (Momyssi) onpeaeneHa B noapaszaene 7.3.

Pa3Mepbl KOHCTPYKTHBHBIX DJIEMEHTOB YEPBSIYHBIX KOJIEC. Tabin.7.4

No | Pazmepbl KOHCTPYKTHUBHOTO 3JI€MEHTA O06o03Hauenne PacueTHble 3HaUeHUS
1

JluaMeTp CTYIHIIBI dcm ( 1’ 6... 1, & ] dk
2 | InuHa CTYNUIBI .

| (1...1,8)-d,
3 | Tommuua gucka (0’ 2. 0’ 3 . b2
4 | Tommuuaa 0001a BeHIIA ~ 2’ 5-m
5 | Tonmuua OypTuka 0, 15-b
2

6 | Boicora OypTHka 0,8-h

7 | TommuHa 06042 1IEHTpa

(1,2...1,3- S
~ (0,4...0,.5)-b2
0,5-m

8 | Huamerp

9 | dacka

- 2| LD~ =ln O
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B MMPOLECCC 3CKU3HOI0 MPOCKTUPOBAHHUA YCPBAYHOI'O KOJICCA HCOGXOI[I/IMO OMpCACIINTBCA

C THUIIOM COCIUHCHUIA BaJI-CTyT[I/H_[a, B 3aBUCHUMOCTHU OT YCro YTO‘-IHI/ITB BCJII/I‘II/IHy Icmz
(m.1.7.4.1).

a) 8 6 e 8 @&
1=3d, [~ < Iy = > — 155 d2 =
oV = — —=| <
L o~ L NEEPSS
=P .03
f ‘Q\ 1] s |
! FE-TA S
cl Q S TR | ¢ c
| ' 7 Z
& | [ A |
i i 5 i 5
| © ©
R R A A
Uo Icn’2 _ lcmZ Icn’E _

Puc. 7.9. KoHCTpyKIIMM COCTAaBHBIX YEPBAYHBIX KOJIEC, 00pa30BaHHBIX COSAMHEHUEM 3y0UaTOro
BEHIIA C IICHTPOM: a — IMOCAJKOM ¢ HATATOM; O — 60JITaMH, MOCTAaBJICHHBIMHU 0€3 3a30pa; B —
3aOpMOBKO¥H (HAIIaBJICHHBIN BEHEIT)

7.4.4. Bb10oOp THIIA M pa3MepOB NMOAIIMITHUKOB KaYeHM sl

[Ipy nmpoeKTUpOBaHWN MAIIUH MOAIIUIHUKNA KadyeHHs] HE KOHCTPYUPYIOT, a MOJ0HPaIoT U3
yiycia cTaHAapTHbIX. [Ipexknae, 4yeM NOPUCTYNUTh K MOAOOPY MOAIIMIHUKOB, HEOOXOAUMO
OTPEeNUTh ero THUIl B 3aBUCUMOCTU OT BHJa mnepefad. B 1abn.7.5 mpuBeneHsl pekOMEHAAUU MO
BBIOOPY MOAUIUITHUKOB Kau€HHUsI B KAYECTBE OIOP BAJIOB OT/IEIbHBIX Mepeiay.

Vcnonp30BaHKe NOAIIMIHUKOB KaY€HUs B 3aBUCHMOCTH OT THIIA MepeJiay. Tabn.7.5

Ne Tun nepenaun Tumn noAIMUIHUKOB KaueHUsT

° [IapukoBsie paguanbhbie (OCT 8338-75)
1 | llpsmosy6as u kocosybast ( ﬂw <9 )

LWJIMHApUYEcKas
ﬂ > 90 Ponukoseie kounueckue (I'OCT 833-79)
) Kocosy6as ( W ) [lapukoBsie paauansHo-ynopusie (TOCT 831-
LWIMHApUYEcKas 75) *
UepssiyHas:
3 1. Benomelii Ban PonukoBble KOHHYECKHE
2. BenyIien Bai PonukoBble KOHUYECKHE;

HTapUKOBLIC paInaJIbHO-YIIOPHBIC

* [pu yacToTe Bpamienus sana 6onee 1500 mun ! .

[Ipu BBIOOpE THTIA MOANMIMITHUKA B MEPBYIO OYepeb MPUHUMAIOT BO BHUMAHHUE 3HAYCHHE U
HAlpAaBJIEHUE HArpy3Ku Ha OIOpe, pa3MeEpPhl IMOCANOYHBIX MECT Bajla U KOpPIyca, >KECTKOCTh
MOAIIUITHUKA, CIOcO0 cMasbIBaHUs, yO0OCTBO COOpKH M pa30OpKH M, HAKOHEI, €r0 CTOMMOCTb.
[Ipex e Bcero menecoodpa3Ho pacCMOTPETh BOZMOKHOCTh MTPUMEHEHUS PAAHATBHBIX OTHOPSTHBIX
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MOAIIMIIHUKOB, Kak HauOoJjiee MpOCTBIX IO KOHCTPYKUMM M jAewmeBbiX. IIpu neifictBum Ha

OIIOpYy paauaIbHON F,— U 3HAYUTEIILHOW OCEBOU Fa CUII (Fa >0,25- Fr) BBIOMPAIOT

pagualbHO YIOPHBIE MIAPUKOBBIE U POJIMKOBBIE KOHMYECKHE moamunHuky. [llnpokoe npumenenue
KOHMYECKUX  TOJIIUIHUKOB  OOBSCHACTCS  HAJIMYUEM CHEMHOTO  HApPYXHOTO  KOJIBIIA,
oOecrieunBaromero yao0CTBo mpu cOOpkH u pazdopku. Kpome Toro, eciim OTHECTH CTOMMOCTD
MOJIIMITHUKOB K HX 0a30BOM JWHAMUYECKOM TpPy30MOJABEMHOCTBIO, TO camMas HU3Kas
OTHOCHTEJIbHAS CTOMMOCTb Oy/ieT y KoHudeckoro noammnauka ([12],¢.131).

Pa3MepH MOAIIMWITHUKOB OMNPCACIIA0T 110 3HAYCHHIO dn, MOJIB3YACh CTaHAAPTHBIMU

nmapamMeTpamMH, — NPUBEACHHBIMH B Karajorax, T1a0m.24.10....24.19.([5], ¢.380...390).
[IepBoHauanbHO NPUHUMAKOT NOJAIIMIIHUKK JIETKOM cepuu. Ha mnepBoM »3rame mnpoBeneHUs

ACKH3HOM KOMIIOHOBKH H€06XOI[I/IMO BBIITACATE TCOMCTPUUCCKUEC pa3MCPhbl NOAIUITHUKOB d y D y

B, T urn

7.4.5. Bb100p cxeMbl YCTAHOBKHU MOAIIMITHUKOB KAaYECHUS

Jnst oGecriedyeHnss HOPMAIBHOW pabOTHI MOAIMMITHUKOB Ka4eHUs] HEOOXOMMO TPaBUIBHOE
3aKperuieHHe WX Ha BaJax W B Koprmyce. [Ipm 3TOM HEOOXOIUMO WCKIIOYHTH BO3MOXHOCTH
3aKJIMHUBAHMS TEJ KAaueHUs TPU JCHCTBHHM OCEBOW HArpy3KH, TEILIOBOTO VIUTMHCHHS BaJIOB U
MOTPENTHOCTEH M3TOTOBJICHUS. B CBSI3M ¢ 3THM Bajbl B PEIyKTOpax MOTYT WUMETh IUIaBaromue (¢
BO3MOKHOCTBIO OCEBOTO CMEIICHUs) U (PUKCHUPOBaHHBIE (0€3 BO3ZMOXXHOCTH OCEBOTO CMEIIICHMS)
OTIOPBI.

Ha puc.7.10 npuBeaeHbl OCHOBHBIE CXEMbBI YCTAHOBKH MOIITUITHUKOB KaUCHUS.

Hawnbonee mpocTa KOHCTPYKTUBHO CX€Ma YCTAaHOBKH MOJIIIUITHUKOB «Bpacrop» (puc.7.10,a)

KOTOPYIO IIHUPOKO MPUMEHSIOT MPH OTHOCUTEIHHO KOPOTKHX Bajax ( | < (6 . 8) -d 5 )- Ho cxeme

«Bpacnop» oceBoe (UKCHPOBaHHME Bajla OCYIIECTBISETCS B ABYX omopax. s HCKIIOUYeHUs
3aleMJICHHs] Bajla B OTIOpax M3-3a TEMIEpaTypHbIX AedopMaluil IpeaycMaTpUBalOT 0CEBOM 3a30p

B Ipenenax al =0,2..05mm. B PacCMOTPEHHOM CIIy4a€ OIOpPbI  BBIMIOJHEHBI C

HCI0JIb30BAHMEM PaJIMAIbHBIX IAPUKOOAITUITHUKOB.
Cxema «Bpacmop» HCIOJb3YEeTCS B OJHOCTYINEHUYAThIX pEIYyKTOpax Hjs BajoOB C
paauaIbHBIMU U PaIMaIbHO-YIOPHBIMH MIAPUKOBBIMU U POJTUKOBBIMU TOIIIUITHUKAMH.
[Ipn ycTaHOBKEe MOIIIMITHUKOB Bajia MO CXeMe «BpacTskKy» (puc.7.10,0), B oTiinuue OT
CXEMBbI «Bpacmop», C YBEIMUYEHUEM TEMIIEpaTypHOTO VYIUIMHEHHs Bajla OCEBOHM 3a30p B
MOAIIUITHUKAX YBEIMYMUBACTCA. DTy CXeMY MPUMEHSIOT MPH PACCTOSHUHM MEX]Ty IO AIUITHUKAMU

I - (810) 'dn. Menbnine 3HA4YEHUS OTHOCSITCS K POJINKOBBIM, OoJIbIINE K MIApUKOBBIM

pajualbHBIM M paJualibHO-yIOPHBIM MOAIIMIHUKAM. bosee JUIMHHBIE Bajlbl YCTaHABIMBATh IO
paccMaTpuUBaeMOl cXeMe He PEKOMEHJIYeTCs, TaK KaK BCIEICTBHE TeMIIepaTypHBIX Jedopmaruii
BaJja MOTYT MOSBUTHCS OOJBIIME OCEBbIE 3a30pbl, HENOMYCTUMBIE IS  PaJUaIbHO-YIOPHBIX
MOJIIIAITHUKOB.

B ocranbHBIX ABYX cXeMax, NpuBeAEHHBIX Ha puc.7.10, oceBoe (uKCUpoBaHHE Baia
OCYILIECTBIISIETCSI B OJJHOW OIOpE, @ APYTYIO BBIOJIHSIOT IUIABAIOIIEH, KOTOpasi HE OrpaHU4YMBACT
OCEBBIX IEPEMELICHUI Bajla U MOYKET BOCIPUHUMATh TOJBKO PaaualbHYIO Harpysky. [loatomy B
IUTABAIOLIEH OMOpe YCTaHABIMBAIOT TOJBKO UIIAPUKOBBIA WM  POJMKOBBIN  pajuaIbHbIE

MOJIIWIHUKH. Takue CcXembl YCTAHOBKU TOAIIUITHUKOB MPUMCHSAIOT IIPU I = (1012) : dn,

HampuMmep, B IIIMHAPHUECKUX 3yO4aThiX nepeaayax (puc.7.10,B) U B 4epBSAUHBIX Mepenavax Juis
Baja-yepBska (puc.7.10,r). B ucnonnenun, npuseneHHoM Ha (puc.7.10,r), HOBBIIIAETCS KECTKOCTD
Baja 3a CYeT KOMOMHMPOBAHHOW YCTAaHOBKM B (PMKCHUPYIOIIEH OMOpe ABYX PaHajbHO-YIOPHBIX
MOAIINITHUKOB.
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Ceva "spacriop’
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Puc. 7.10. CxeMbl ycTaHOBKH NOAUIUITHUKOB

IIpu BBIOGOpPE (DMKCHpYIOIIEH U MiIaBaroIlel OMop YYUTHIBAIOT CIEAYIOIIUE PEKOMEHAINH
([5],¢.30):

- TOJIIMITHUKA 000UX OMOP JAOJKHBI OBITH HArpY>KEHBI 110 BO3MOXKHOCTH PaBHOMEPHO, 110
9TOMY €CIIM OIOpbl HAarpykKeHbl KpOME paaualbHONW €Hle M OCEBOM CHJIOH, TO B KauyeCTBE
TUTaBAIOLIEH BHIOMPAIOT OMOPY, HArPYKEHHOM OOJbIIEH pananbHOM CHITOH;

- IpHU JEHCTBUM Ha OINOPHI Baja TOJIBKO PAaJUaJIbHBIX HArpy30K B KauecTBE IUIABAIOLIEH
BBIOMPAIOT MEHEE Harpy>KEHHYIO OTIOpY;

- ecind BBIXOJHOMH KOHEIl Baja COEIUHSETCS C APYrUM BajloM MY(TOH, B KadyecTBe
¢buKcHpyroei NPUHUMAIOT OMOPY BOJIU3M 3TOTO KOHIIA Baja.
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IIpumepsl KOHCTPYKTUBHOTO O(GOpPMIICHUS  MOJIIMITHUKOBBIX  Y3JIOB O
cxemam, IpuBeIeHHbIM Ha puc.7.10, npemocrasienst B kaure ([5],¢.92...100).

7.4.6. Ickn3Hasi KOMIIOHOBKA PeayKTOpPAa

[Io pe3ynbraram BBIIIOJIHEHHBIX PACYETOB M IOJYYEHHBIM I'€OMETPUYECKUM IapaMeTpam
JEeTaJIeH mepeay, a TakKe ¢ HEKOTOPBIM IIPEABUICHUEM KOHCTPYKTHUBHBIX PEIUICHUN BBINOJHSIIOT
IIEPBBIA 3Tall ICKU3HOM KOMIIOHOBKM peaykTopa. I[lepBmlii 3Tanm KOMIOHOBKM IIPOBOJAT IS
ONpEJENICHUs] B3aUMHOIO IIOJIOKEHHs 3yOuaThIX KOJEC WIM YEpBSIYHOTO KoJjieca U 4epBsKa
OTHOCHUTENIBLHO APYT Apyra. BTopoil atam 3CKM3HOM KOMIIOHOBKHM CIIYXHUT IPOJOKEHUEM IEPBOTO
JTana ¥ CBOJAUTCA K KOHCTPYHMPOBAHHIO BAJIOB, HA KOTOPBIX JIOJDKHBI OBITh YCTAHOBJIEHBI KOJeca
nepenay, ONopbl U JApPYrue JAeTadd U COOPOYHBbIE EIUHUIIBI, C ONPEACIEHUEM HX TMOJIO0KEHHS
OTHOCHUTENILHO Kopityca peaykropa. C BBINOJIHEHHEM BTOPOIO ATamla CO3JAI0TCS YCJIOBMS s
MOCJIEAYIOLIEro OINpPEACNICHNUs] peakluil B OIOpax, pacyera BajJOB M IIPOBEPKU JOJIOBEYHOCTH
MOAIIUITHUKOB.

7.4.6.1. 3yO6uaThlii OAHOCTYNEHYATHIN UJINHAPUYECKUI peayKTOD

KoMnoHOBOYHBIN 4YepTeX OAHOCTYNEHYATOTO PEIyKTOpa C HMHJIMHAPUYECKUMH 3y0UaThIMU
KOJIECAMH BBITIOJIHAIOT B IBYX NMPOEKIUIX HA MUJUTMMETPOBOM Oymare popmara A 1 kapanaamom B

KOHTYpHBIX TMHUAX B Macmrtade 1:1 B cienyromeii mocnenoBarensHOCTH.

1. Hameuaror pacrnosioxkeHre IpoeKIuii KOMIIOHOBKH B COOTBETCTBUU C KNHEMAaTHUYECKON
CXeMOH MpHBOJA U HAUOOJBIIUMHU pa3MepPaMHu KOJIeC.

2. ITlpoBoasaT ocu MpOEKIHH U OCEBbIC TMHUM BaJOB. [Ipu 3TOM, 17151 BEIYEpUUBAHUS BUAA
CBEpXY, IPUMEPHO HA PACCTOSHUM OJHOM TPETH JUIMHHOW CTOPOHBI (popMara JucTa OT KOPOTKOM
CTOPOHBI (TO€ pacloyio)KeHa OCHOBHas HAANUCh) W MapajuleNbHO MOCIEIHEH MPOBOIAT
TOPU30HTAIBHYI0 OCh MPOEKLHM, 3aTeM JBE NEPIEHAUKYISApPHbIE €{ JIMHUM — OCH BajJOB Ha

PACCTOSIHUM & .

3. BrluepumBaioT peAyKTOpPHYIO Mapy B COOTBETCTBUM C FT€OMETPUUECKIUMH MapaMeTpamMu

(d al’ d a2’ d 1 d 2 lev bW2 ). LITpux MyHKTUPHOM TOHKOW JIMHUEW IMOKA3bIBAIOT

ITOJIOKCHHUEC HAYaJIbHBIX NUIMHAPOB IECTCPHU U KOJIECa (I/IX ANaMETPBI COOTBETCTBECHHO dWl'

d w2 )- Ha oToM 3aBepiiraetcst mepBblil 9Tal 3CKH3HOTO IIPOCKTHPOBAHISL.

4. OuepuMBalOT KOHTYp BHYTPEHHEH TMOBEPXHOCTH CTEHKH KOpIyca peayKTopa.
[IpyHUMAIOT 3a30p MEXIy TOPLIOM MIECTEPHH M BHYTPEHHEH MOBEPXHOCTHIO CTEHKH KOpITyca

penykropa paBHbiM @ . Ilpu 3TOM omnpenensercs BeIUYUHA Ll (puc.7.4. umm pwuc.7.5.),

cMm.1.1.7.4.1. IIpuHUMAaIOT 3a30p OT OKPYKHOCTEH BepIIHUH 3yObeB KOJEC O KOHTypa BHYTpPEHHEU
MOBEPXHOCTU CTEHKU KOpIyca pelyKTopa paBHbIM @ . Ecnu HapyKHBIH AMaMeTp HapyKHOTO
KOJIbI]a TOJIIMITHUKA OBICTPOXOJHOTO Baja OoJbllie AHaMeTpa BEPIIUH 3YObeB IIECTEPHH, TO
MPUHUMAIOT PACcCTOSHUE MEXAy HapYKHBIM KOJBIIOM TMOJIIMITHUKA U KOHTYPOM BHYTpPEHHEMH

IMOBCPXHOCTH CTCHKH KOpIIyCa paBHBIM O . Paccrosnue bO MCKAY KOHTYpOM JHA KOpIyCa U
MOBEPXHOCTBIO KOJIEC UIA BCEX TUIIOB PEAYKTOPOB IPUHUMAIOT bO 2 4 -a .
5. BLI‘-ICp‘-II/IBaIOT CTYIICHU BaJla Ha COOTBCTCTBYIOIIHUX OCAX IO pasMepamM dl(' ) d6l’l ,

dn n d . CxemaTH4HO I/I306pa)KaIOT HNOAUIMITHUKH 6BICTpOXO,I[HOFO N THXOXOJHOI'O BaJlOB

(cM.puc.7.4 u 7.5) ¢ y4eToM cXeMbl YCTAHOBKH MOMUIHKUKOB (cM.11.11.7.4.5). TIpu a3ToM, B citydae
MPUMEHEHHUSI TJIACTUYHOM CMa3KU MOMAIIMIIHUKOB, JUISl MPEJOTBPAILCHHUS BBITEKaHUS €€ BHYTPb
KOpIlyca M BBIMBIBAHUS JKUJKAM MACJIOM, CMa3bIBAIOIIMM 3allelJIEHuEe, YCTAaHABIIMBAIOT
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Ma3eyAep)KUBalOIIMEe  KOJIbLIA. s uX yCTaHOBKH MpeAyCMaTpPUBAIOT pasmep

A=10...12 mm - paccTosiHUE MEXJy BHYTPEHHEH IIOBEPXHOCTBKO CTEHKH KOpIlyca
peAyKTOpa M TOPLEBOM IUIOCKOCTBIO IMOJMUIMIIHMKA. ECIM NOAINIMIIHUK CMa3blBACTCS TEM XKeE

MAacjoM, 4TO U 3alleIIICHHUE, TO pa3Mep A=1...2mm.
6. M3MepsroT WM pacCYUTHIBAIOT PACCTOSHHS I g U IT (cm. puc. 7.11.) Mexay TOUKamMu

NMPUWIOKEHUST K BajlaM paJHaIbHBIX PEAaKIUH, KOTOPBhIE paCIOaraloTcsi CHUMMETPUYHO
OTHOCHUTEJIbHO TOPU30HTAIILHOM 0ceBOM JIMHUU. [l0J0%KeHNe 3TUX TOUEK OIpeleNsieTcs pa3MepoM

h (cM.puc.7.7,0) OT KIICHMEHOTO TOpIia HAPYKHOTO KOJIbIla nomumauka ([4], ¢.47):
- I O AHOPAAHBIX PaaAraIbHO-YIIOPHBIX IIAPHUKOIIOJIIMITHUKOB

h=0,5-B+0,25-(D+d)-tga;
- A1 OJHOPAAHBIX POJIMKOBBIX KOHHMYCCKUX MMOJUIMITHUKOB
h=0,5-T +0,167 -(D+d)-e:
- 1 OJHOPAAHBIX IIAPUKOBBIX PAaAWAJIbHBIX W POJMKOBBIX paJualibHBIX C KOPOTKMMH
MUIUHAPUYICCKUMHU POJIMKAMH IO ATNUITHUKOB

h=05-B,

me B,d,a, T,D,e- apameTpsl MO IIHITHAKOB.
7.  OnpefenstoT TOYKH MPHIOKEHHS KOHCOMBHBIX cri ([9],¢.119):

- KOHCOJIHYIO HAarpy3Ky OT OTKPBITBIX PEMEHHOW U LIeTHOU mepenay ( Fk ) IPUHUMAIOT

MPUJIOKEHHOW K CepeJMHE BBIXOIHOTO KOHIIA Bajia Ha PAcCTOSHHE | on OT TOUKH TPHIIOKCHHS
pagraIbHOM peakIMy CMEKHOTO MOIIHUITHIKA (cM. puc.7.11);

- KOHCOJIbHAas cujia OT MY(THI ( F M) MPWIOKEHA MEXTY MOJIyMy(pTamMu, T0O3TOMY MOKHO
MPHUHAT, YTO B MOJYMY(TE TOYKA TPUIIOKECHUS CHIIBI F , HAXOIWMTCS B TOPLEBOW IIIOCKOCTH

BBIXOAHOI'0O KOHIIA@ COOTBCTCTBYIOILICIO Bajla Ha PACCTOAHUU IM OT TOYKHU IPHUIIOKECHUA

pagraIbHOM peakIMy CMEKHOTO MO IIHUITHIKA (cM. puc.7.11).

Ha stoMm 3aBepiiaercst BTopoii 3Tan 3CKM3HOTO MPOESKTHUPOBAHUS.

Huxe npuBoauTtcs npumep OnpenesieHus MapaMmeTpoB, HUCIOJIb3YEMBIX MPU BBIOJIHEHUU
ACKU3HOTO TPOEKTa OJHOCTYINEHYATOTO pPEeAyKTopa € LUIUHAPUYECKOM KOCco3yOol 3y0Odaroit
nepenaveid, pacCUuTaHHOU B mojipazzaene 7.2.

Jlis BBIMONHEHUS TEPBOTO STala ACKU3HOTO MPOEKTa BhIMHUCHIBaeM u3 M.m.7.2.4.3 u
n.m.7.2.5.2 CIeyIOIre reoMeTpUYECKHe napaMeTpbl 3yOuaToit nepeavn:

d ,=44,67 mm, d ,=211,33 mm, d, =37,92mm,
d.,=20458mm, b =36mm b =3lmm a =125mum

wl w2
[lepeuncieHHble MapaMeTpbl HCMOJB3YIOTCS JUIsl BblUEpUYMBAHUSA 3yO4aroil mepemaun (cM.
puc.7.11). llITpux NyHKTUPHOM TOHKON JIMHUEH MOKA3bIBAIOT MOJIOKEHUE HAdalbHBIX [IMIMHIPOB

ICeCTCPHU u KoJIeca (I/IX ANaMETPbI COOTBCTCTBCHHO dWl — 411 67 MM]

d _ =208,33 mm)
w2

Jlis  BBITIONIHEHUST BTOPOTO JTama 3CKU3HOTO TMPOEKTa OMPEACTSIOTCS —CIEAYIOIre
MapameTpsl.

3a30p Mex Ay TOPILIOM IIECTEPHU U BHYTPEHHEH MOBEPXHOCTHIO CTEHKH KOpITyca peayKTopa
(puc.7.11)
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d d
a=3L+4=3a +-8L4 22 4
w2 2

= 3\/125 + 44’267 + 2112’33 +4 =11 mum .

PaccTosiHue Mexny BHYTpEHHEH IMOBEPXHOCTHbIO JHA KOpPILyca M IOBEPXHOCTBIO KOJIEC

b,=4-a.
[punnMaem bO =4-11=44 mm,

JAuamMerpanbHble pa3Mepsbl.
JlnameTp BBIXOJHOTO KOHIIA (KOHIIEBOTO y4acTKa) OBICTPOXOJHOTO Baa:

,/16-20°- T, [16-10°-52,950 _
2 z-[r]. 3,14-10

BrixomHOM KOHEIl OBICTPOXOHOTO BaJla COCIUHSIETCS C BAJIOM JJIEKTPOJABUTATENS] My(TOH.

30 mm

[ToaTomy MOJIy4€HHOE 3HaYCHHE d 2 KOPPEKTUPYIOT o YCIIOBUIO
d,=(08..1,2)-d =30 mm.

Ipunumaem d2 =32 MM | cm. 1a61.3.1 ([4],¢.6).

BBIXOIHOH KOHEI] OBICTPOXOJHOTO Bala BHINOIHSIETCS LMIMHAPHYECKIM C OCHOBHBIMH
paszMepamu d2 =32 MM |2 wun = 58 mm (ImameTp M JUIMHA  BBHIXOJHOIO

[UIMHAPUIECKOr0 KOHIIA Bajla COOTBETCTBEHHO), Ta0:1.3.2 ([4],¢c.9).
JluameTpbl  cTymeHed  ObICTPOXOAHOTO  Bajla ISl  YCTAHOBKH  IOJIIMITHUKOB

dn2 = d2 +2- tuuﬂ.-’ re L = 3,5 mm , oM. Tabn.3.17  ([4],c.24).

yui.

d ,>32+2-35=39 mm.

IIpuHumaem dn 2 =40 MM .

Jliis paccMatpuBaeMoil IUIUHAPUIECKON KOCO3y0oit 3ybuaToil nepeaaun
(o)
S, =13,5905"
w

B cootBercTBUM C pekoMeHmanusmu 1.7.4.4 B KauecTBE OMOp OBICTPOXOIHOTO Bala
BBLIOMPAIOTCA POJIMKOIOIIIMITHAKY KOHMYecKue oaHopsaanble (tunopasmep 7280, nerkoii cepun) c

FeOMETPUYECKUMHU  ITapaMeTpaMu d =40 ymm , D =80 MM T =20 mm ,

r=2mm, a=12...16. Kosdduuuent ocesoro Harpykenus € = 0,38.

ITogmumHuKH YCTaHAaBJIMBAKOTCA I10 CXEME «BPACIIOP».
I[I/IaMeTpLI 6LICTp0XOI[HOI‘0 BaJla € YUYCTOM BBICOTBI YIHOPHBIX 3aIllVICYUKOB JJId

HOIIIUITHUKOB d6n2 > an +3-r=40+3-2=46 mm (cMm. puc. 7.4.).

Mpusmvaew O 5 =48 MM, 1a61.3.1 ([4],c.6).
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JlnameTp BBIXOAHOI'O KOHIIA TUXOXOJHOTO Bajla

.103. 3
; 16-10 T 3 16-10° - 256,800 402 M

3 7]« 3,14-20

Mpunnvaen O, =40 am, 1, i, = 82 MM, 1a61.3.2 ([4],¢.9).

I[I/IaMeTpI)I CTyHCHCfI THUXOXO0OHOTO BaJjia JIIs YCTaHOBKH IIOAIINITHUKOB

d .>d,+2- | L 3,9MM |  cm. 1a6n3.17  ([4],c.24).

d ,>40+2-35=47 mm.

[IpuHrMaem dn 3 =50 Mmm )

B cooTtBercTBUM ¢ pexkoMmeHmanusMu 1.7.4.4. B KauecTBE OINOpP THUXOXOJHOIO BaJa
BBIOMPAIOTCS POTMKONOIIIMITHUKYA KOHAYECKHE OJHOPSIHbIE Jerkoii cepun (tumopasmep /210) ¢
FeOMETPUYECKUMH  T1apaMeTpaMu d =50 MM , D =90 MM T =22 mm ,

r=2mm, o= 12. 160 Ko>ddumuenT oceBoro HarpyxeHms € = 0,37 .

[ToamMmHUKNA yCTaHABIMBAIOTCS TI0 CXEME «BPACTIOPY.
B cnyuae wucmonp3oBaHUST B KaueCTBE KOHCTPYKIIMM THXOXOTHOTO Bajia BapuaHTa IS

KOTOPOTO BBITIOJTHAETCS d K3 =d on3 (puc.7.5), nmamMeTpbl TUXOXOJHOTO BaJia C YYETOM BBICOTHI

YHOPHBIX 3aILUICYMKOB IS TIOJIIMITHUKOB d on3 >d n3 +3:-r=50+3-2=56 mm,

[TpuarMaemM d6n3 = dK3 =56 MM | 1a61.3.1 ([4],c.6).
IIpu MCIONIB30BAHMH B KAYECTBE KOHCTPYKIMH THXOXOJHOTO Bala BapUaHTA JUIS KOTOPOTO

BBITIOJIHAETCS YCIOBHE dgn 3F dK3 (puc.7.11), mnameTpasbHBIE pa3Mepbl OyIAyT CIIELYIOIHMU:
d3 =40 MM . d n3 = 50 MM ;. npunuMaem auaMeTrp Baja IO 3y0UaThIM  KOJECOM
dl('3 == 53 MM, cM. Ta0m.3.1 ([4]’06)’ d6n3 == dK3 + 3 . fl == 53 + 3 . 2 == 59 MM u3

YCJIOBUSL HEOOXOMMOM BEJIMYMHBI 3aIUICYMKOB JUIs yropa 3ybuatoro kojeca ([4],c. 24 — 29) u

d6n3 — dn3 +2- tn =50+2-3=56 mm U3 YCIOBUSL HEOOXOAMMOW BEIMYUHBI

3aIuIeyrKoB i yropa mnoamunauka ([4],c.14); oKoHYaTeIpHO MPUHUMAEM d on3 60 2m :
ta61.3.1 ([4],c.6).

JIuneiiHble pasMepbl.

I[J'IH BapuaHTa BaJia dl('3 = d6n3 YTOYHACTCA JIMHA CTYIIUIbI 3Y6‘{8.T01"0 KoJieca

(I cm2) u3 pacuera coequneHus ¢ Harsarom ([4],c.34). Tlpu wucmonb30BaHWU BapuaHTa Baja
d on3 =d K3 /VIMHA CTYIHIBI 3yOuaToro Kojieca OTPENENseTCs C Y4eTOM JJIUHBI (|)

npusmarudeckoil mmonku ([4],c.38) mpu mepenave BpalIaroIero MOMEHTA TIII =251 H - m

(m.1m.7.1.4.3). Paboyas anmuHa mmoHKH ( I p ) OTIPE/ICNACTCS U3 BBIPAKCHHS
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Puc. 7.11. Ilpumep 3cKM3HOM KOMIIOHOBKH LIMJIMHAPUYECKOTO OJHOCTYIIEHUYATOTO PEyKTOpa
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o_ 2Ty, 100 2.257.10°
P d,-(h-t )-[o], 53-(10-6)-150

Pazmepsr h=10 MM, tl =6 MM b=16 mm MPUHUMAIOTCS 10 Tabm. 5.3

6 Mmm.

([10],c.52). Anuna mimoHKH [ = lp +b=16+16 =32 mm.

[TpunuMaem | = 32 mm, 1261.24.32 ([5],¢.405). daunHa cTymuIb! Kojieca
| =1+(6...10)mm=32+8 =40 mn.
PaccrosiHre Mmexay BHYTPEHHUMH OBEPXHOCTSMH CTEHOK KOPIyca pelyKTopa (B

paccMaTpUBAEMOM CITydae Icm P le)'
L =I1_,+2-a=40+2-11=62 mm.
cm?2

Jlnst cydast IcmZ < le BEJINYMHA Ll = le +2-a,

Paccrosanne MCXKIY KJIeMMeHHBIMH TOpHOAaMU HAPYKHBIX KOJICI] IO AIIUITHUKOB
ObIcTpOoxogHOTO Bana (puc.7.11.)

LE=L1+2-A+2-T=62+2-2+2-20=106MM,me A=2 mm.

PaccrosiHme OT KIIeHMEHBIX TOPIIOB HAPYKHBIX KOJICII TTOITUITHUKOB OBICTPOXOTHOTO Baja
JI0 TOYEK MPHUIIOKEHHUS K BTy paliaIbHbIX PEaKIIHi

h,=0,5-T +0,167-(D+d)-e=0,5-20 +0,167 - (80 +40)-0,38 = 17

Paccrosinue Mexay TOUKaMu MPUIIOKEHUS K OBICTPOXOJHOMY Bally paJivaibHbIX peakiui

| =L ,~2-h =106-2-17 =72 mm.

JlnmrHa BTOPO# CTYIEHH OBICTPOXOIHOTO Bajia I n2 = 1,5 -d n2 = 1,5 40 =60 mm .

JlmmHa BBIXOIHOTO IMJIMHAPUYECKOTO KOHIIA OBICTPOXOIHOTO Basa (JUTMHA TIEPBOM
CTYIICHH)

|2 =58 mm
yu.

PaccTosiHue OT TOUKU MPUITIOKEHHS] KOHCOIBHOM CUITBI OT MY(THI ( F M) JI0 TOUKH
MIPUJIOKEHUS PaIaibHON PEaKIIMKU CMEXHOTO MOAITUITHIKA

L, =1 n + [, = (T =N, )] =58+ [60 — (20— 17)] =115 mm.

PaccrosiHue Mex 1y KIeMMEHBIMU TOPIIAMH HAPYXHBIX KOJIEIl TIOJIIUITHUKOB THXOXOTHOTO
Bana (puc.7.11.)

Lr =L1+2-A+2~T:62+2-2+2-22=110M.M.

PaccrostHue oT KiIeMMEHBIX TOPLOB HAPYKHBIX KOJICH MOAIIUIIHUKOB THXOXOJAHOT'O BajIa 10
TOYCK IMPUJIOKCHUS K Bally paJlMaJIbHBIX peaxunﬁ

h, =0,5-B+0,167-(D+d)-e =0,5-22+0,167 - (90 +50)-0,37 = 20 um

Paccrosaue MCXKAY TOUKAMU HNPUIIOKCHUA K TUXOXOJHOMY BaJly pallaJIbHBIX peaKI_II/Iﬁ

IT :Lr—2-hT =110-2-20=70 mm .
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JlnrHa BTOPOM CTYNEHU TUXOXOJHOTO Bajia In 3 = 1, 25- dn 3 = 1,25 50 =63 mm.
JIJiHa BBIXOHOTO IIVUIMHPUYECKOTO KOHIIA TUXOXOAHOTO Baja (UIMHA TIEPBOM CTYIICHH )

|3 =82 um
uu.

PaccrosiHre OT TOYKHM IPUIIOKEHUS KOHCOJIBHOW CHJIBI OT OTKPBITOM LEIHOW Iepenadu

( Fk ) A0 TOYKH MPUJIOKECHUS pauaIbHON PeaKIUy CMEXHOTO TOIIITUITHUKA

|, =05:15, +[l,.—(T—h )] =41+ [63 (22— 20)] = 102 m.

Ilpumeyanue. Paccmosanus Ion u IM Mo2ym Obimb YMOUHEHbl NOCAe KOHCMPYKMOPCKOLL

npopabomku KpbluleK NOOUUNHUKOS, ROAYMYDmbl U 8edyujell 36e3004YKU YenHol nepeoaiu.

7.4.6.2. YepBs4HBIN OJTHOCTYIICHYATHIA PEIYKTOP

KOoMITOHOBOYHBIH YepTekK YEPBIIHOTO OJHOCTYIIEHYATOTO PEIYKTOPa BBITIONHSIETCS B IBYX
NPOEKIUAX Ha MHJUIMMETpoBOM Oymare (opmara Al kapaHgamoM B KOHTYPHBIX JIMHHSAX B

macmrabe 1.1 B cnenyromeii mocneaoBaTeIbHOCTH.

1. Hawmeuarot pacnosioxeHne IpoeKIuii KOMIIOHOBKH B COOTBETCTBHUM ¢ KWHEMATUYECKOM
CXeMOW TPHUBOJA M HAUOOJIBIIMMH pa3MepaMu kosiec. [Ipu 3ToM mpuUHUMAKOT BO BHUMAaHHE THUII
YEPBSIYHOTO PEAYKTOPA: C BEPXHUM WJIA HIKHUM PACHOJIOKEHUEM YEPBSIKA.

2. TlpoBomaTr oceBble JUHUHM BaJiOB u ocu npoekuuid. OceBble JIUHUM BaJlOB

o
CKPEILUBAIOTCS MO YIJIOM 90 u na mexocesom paccTosHUU dW Ipyr OoT npyra. 3atem

MPOBOJIAT JBE BEPTUKAIBHBIE OCEBBIC JIMHUU: OJHY JUIA TJaBHOTO BH[A, BTOPYIO Ul BHIa COOKY
(puc.7.12.).
3. BbluepuMBaiOT B JBYX MPOCKIHUAX YEPBSAK M YEPBAUHOE KOJECO B COOTBETCTBUHU C HX

IrCOMETPUUCCKUMU ITapaMeTpaMu (dal’ da2' d f1- d 2 dl’ dWl’ d2, dW2’ da.M2’

bl , b2 , 2-0 ). Ha sTOoM 3aBepiiaetcs nepBblii 3Tam 3CKU3HOTO MTPOESKTUPOBAHMUSL.

4. OuepuMBalOT KOHTYp BHYTPEHHEHl MOBEPXHOCTH CTEHKH KOpIlyca peIyKTopa,
MpPUHUMAs 3a30p MEXIY KOHTYpOM U OTBEPCTHEM IIOJ IMOJIIMIIHUKOBBIM y3el ¢ JAuaMeTpoM

HapY)KHOTO KOJIblLIa MOIIUITHUKA D , ¥ YEPBAYHBIM KojiecoM paBHbIM & (cM. m. 7.4.1. u puc.

7.12). Paccrosiaue bO >4-a (puc.7.12).

5. BpluepuuBalT Ha COOTBETCTBYIOIIMX OCSAX CTYIEHH BaJOB M0 UX TUAMETPAIbHBIM U
JTUHEHBIM pazMepaM. JlnamMeTpsl BBIXOJIHBIX KOHIIOB Basla-yepBsika (ObICTPOXOIHOIO Bajia) U Bajia
YEepBSIUHOTO KoJieca (TUXOXOJHOTO Bajla) PACCUMTHIBAIOT M3 YCIOBUS MPOYHOCTH HA Kpy4dCHHE
(cm.m.m.7.4.1). JIrHBI BEIXOAHBIX KOHIIOB BAJIOB YCTAHABJIMBAIOT COTJIACHO CTaHIapTa, cM.Ta0.3.2

([4],¢.9), nnu UCTONMB3YIOT CIEIYIOIINE COOTHOIICHHS: | = (0,81,3 -d - MOJT 3BE3JI0YKY
[EMHOW Tepeau; | = (1,21,5(:’ - MOJ IIKHUB; | :(1,0---1,3'd - moa Mydry
([9],c.108), 3mecw | » d JUTMHA W JUHAMETP BBIXOJHOTO IMMIMHAPHYECKOTO KOHIIA Basia

COOTBCTCTBCHHO. I[I/IaMeTp Bajla IIOJ YIUIOTHCHHUC KPBIIIKKW C OTBCPCTHEM W IMOJIIHUITHUK

d >d+2-t
n W

UIn dn > d +2- th (em.m.m.7.4.1), nmuHA 3TOM CTYNEHH 7S Bajia YepBsKa

I n ~ 1,5 -d > A Balla YepBSYHOTO Koyeca I " ~ 1,25 -d " Juametpsr d p MOTDKHBI OBITH

COTJIACOBAHBI C MaMeTpaMU BHYTPEHHUX KOJIEL[ ITOALIUITHUKOB KaYCHUS.
6. BbluepuuBalOT NOAUIMIHUKKA  Baja-yepBsKa, pacrnojaras HMX  CHMMETPUYHO
OTHOCHTEIIBHO CPEJHETO CEUCHHs YepBsAKa TaKUM 00pa3oM, YTOOBI PacCTOSHHUS MEXIY TOYKaAMH
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NIPUIOKEHUST K Bally PAaJHAIBHBIX PEAKLUU | E =(0,81,Qd2 B ostom cayuae

MIOJIOKEHHE TMOIMIMITHUKOB HA BajJly Ha3HAYAETCS C yYETOM CXEMbl UX YCTAaHOBKU U pa3Mepa h ,

KOTOPBIN OIpeNeNsieT PACCTOSHUE MEXTY TOUYKaMHU MPUJIOKEHHUS K BaIy paAHalbHBIX PEaKIHi H

KJIEIMEHBIM TOPLIEM Hapy>KHON 000MMbI COOTBETCTBYIOIIETO MOAMIUIHKKA (CM.I1.11.7.4.6.1).
[onosxeHne MOIIMIUITHIKOB BaJia YEPBSIKA MOJKET OBITH ONPEAETICHO MX IOCTPOCHUEM Yepes

Iyry paguycoMm R= O, 5-d am2 + A oTBepcTHE MO HONIMITHUKOBbIA y3€I C AUAMETPOM

Hapy)>KHOTO KOJblla MOJANIMITHUKA D , W pa3Mmep S= (0,10,3 -D, cMm.puc.7.12. B atom
cllydae IMOJIOKEHHE TOYEK MPUJIOKEHUS K Baly paHabHBIX PEaKIUH OTHOCHUTEIBHO KIECHMEHOTO

TOPLIA HAPYKHOTO KOJIbLIA MOAIIUITHUKA TAKXKE ONPEICIIAETCS C UCIOJIB30BaHUEM PACCTOSHHUS h.
7. CUMMETPUYHO pacroJiaratoT MOAIIMITHUKY Bajla YEPBIYHOIO KOJIECa OTHOCUTEIBHO €ro
CPEIHETO  CEYEHHs, ONpEACIIMB  pAacCTOSHUE  MEXJYy HMX  BHYTPEHHHMMH  TOpPLAMH

l.=1 _+2-a | .
T cm2 , ITJ€ cm2 AJIMHA CTYINHIbLI YCPBAYHOI'O KOJIECA, KOTOpasd OOJIKHA OBITH
coryacoBana ¢ umHOW mmoHKU ([4],c.38) wiu ompeneneHa U3 pacueTa COCIUHEHHS C HATATOM

([4],c.34). U3znoxxeHHOE BBIIIIE OTHOCHTCS K CIydaro, KOTaa |cm 2> D.
Ecimn lcmZ <D, 1o paccTosiHue MEXIy BHYTPEHHUMH TOpPLAMHU IOJIIWITHAKOB Baja

YEpBAYHOTO KOJIECA ONPEAEsIeTcs 1Mo hopMmylae |-|- =D+2-a, cum puc.7.12.

8. OmpenensitoT TOYKH TPHJIOKEHUS KOHCOJIbHBIX cui (cMm.mi.7.4.6.1). Ha »Tom
3aBepuIaeTCsi BTOPOM ATall 3CKU3HOTO MPOEKTUPOBAHUS.

Huxe npuBoauTcs mpumep OmpenesieHus MapaMmeTpoB, HUCIOJIb3YEMBIX MPU BBIIOJIHEHUU
ACKU3HOTO MPOEKTa YEPBAYHOTO OJHOCTYIEHUATOTO PEAyKTOpa, YepBs4yHas Iepenada KOTOPOTO
paccuuTaHa B nojapasuene 7.3.

JIns BBINOJIHEHUS TEPBOrO H3Tama ACKU3HOTO TMPOEKTa BBIMUCHIBaeM U3 1.1.7.3.4.1

CIEIYIOIME TIEeOMETPUYECKUE  I1apaMeTphbl: aW =140 MM dl =50,4 mm
d =63mm, d., =3428mm, d =5320mm, b =115mm
d,=dyy, =226,80 mm, d _,=242,20 mm, d_, =214,48 mm,

daM 5= 250 MM bW2 =42 MM, 2-0= :|.03O IlepeuncieHHble  MapaMeTPhI

WCIOJIL3YIOTCS JJIs1 BBIYEPUMBAHUS YepBSIUHOM nepenayu (cm. puc.7.12).
J1J1s BBIOJTHEHUS! BTOPOTO dTama 3CKU3HOTO MPOEKTa OMPEAEISIOT CIEeIYIOIINE MapaMeTphl.
3a30p Mexay KOHTYPOM BHYTPEHHEH MOBEPXHOCTH CTEHKH KOpITyca peayKTopa U BEHIIOM
YEpBSYHOTO KOJIECa, U OTBEPCTHEM IO MOJIIUIHUKOBBIN y3€] C AMAMETPOM HApYKHOTO KOJIbI[A

MOIIUITHUKA D (puc.7.12)

d. d
a=3L+4=3a +-2L4 M2+4=3l40+§+@+4zllmm.
w9 2 2 2

PaccrosHue MCKOY BHYTpCHHCﬁ NOBCPXHOCTBIO JHA KOpIIyCa W HOBCPXHOCTBIO KOJIEC

b024-a_

[puruMaem bO =4-11=44 mm.

JAuamerpanbHbIe pa3Mepsbl.
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JlnameTp BBIXOJHOTO KOHIIA (KOHIIEBOTO  y4acTKa) OBICTPOXOIHOTO Baja (Baja-duepBsKa)

,/16-10°-T  [16-10°-32,300
2 z-[z], 3,14-10
rae T” =T| (cM.1L11.7.3.6.3).

=26 MM,

Mpumnvaen 0, = 25 MM | cu. 1a6m.3.1 ([4],¢.6) 1 1a61.3.2 ([4],¢.9).

BLIXOI[HOﬁ KOHCI BajIa YCPBAKA BBINIOJIHACTCA HUIMHAPUYICCKHUM C OCHOBHBIMHU pasMEpaMu

d, =25 mm, |

[WIAHAPUIECKOTO KOHIIa Bana), Tabm.3.2 ([4],c.9).
Juamerpsl CTYIICHEH BaJIa YyepBsKa JUIs YCTaHOBKU

TTO/IIIHITHIKOB an = d2 +2- tuuﬂ-’ e tuuﬂ. = 3,5 MM cm. 1261317 ([4],c.24).
d >25+2-3,5=32mm

[IpuHrMaem dn 2= 35 mm.

2 yun =42 mm (COOTBETCTBEHHO JUaMeTp U JJIMHA BBIXOJHOTO

Jlns paccmaTpuBaeMON YEpBSIYHOM Iepeadut aW =140 mm B COOTBETCTBUU C

pexomeHaauuaMu 1.7.4.4 B KauecTBE ONOp Baja 4YepBAKa BBIOMPAIOTCA POJIMKOMIOIIIUITHUKH
KOHUYECKHE OJIHOpAIHbIE cpeaHed cepun — 7307 ¢ TreoMETpUYECKUMH MapaMeTpamu

d=35mm, D=80nrm, T =23mm, b=21rxm, €=0,32

o
a=12...16 , M= 2,5 MM . [ToAMUITHUKA YCTAHABIUBAIOTCS 110 CXEME «BPACIIOP».
JInameTpbl Bajia 4epBsika C YUECTOM BBICOTHI YITOPHBIX 3aIUICUUKOB IS TOANIMITHUKOB

d6 >d  +3-r=35+3-2,5=42,5mm,
n2 n2

[IpuHrMaem d6n2 =45 um , Ta0m.3.1 ([4],¢.6).

JlnameTp IPOTOYKH dO <d fl1 = 35,28 mm.

[TpuHEMaem dO = 34 mm , 1a61.3.1 ([4],c.6).

JluaMeTp BBIXOJHOTO KOHIIA (KOHIIEBOTO y4acTKa) Bajia YEPBSIYHOTO Kojieca (TUXOXOJHOTO
BaJia)

3 3
d, =3 16-10° Ty, _ ,|16-107-475,000 9
n-[t], 3,14-20

rie TIII =T2 (cm.m.7.3.1).

[punrMaeM d3 =50 mm , 1a611.3.1 ([4],c.6) u Ta611.3.2 ([4],¢.9).

BLIXOI[HOﬁ KOHCEI BaJia "IepB}IIIHOFO KOJIECa BBIIIOJIHACTCA I_[I/IJ'H/IHI[pI/I‘-IeCKI/IM C OCHOBHBIMH
d. =50 mum | =82 mm
pa3MepaMI/I 3 u 3 u”ﬂ- (COOTBCTCTBCHHO ,Z[I/IaMeTp n JJIMHa

MUIIMHAPHUYICCKOI'0 KOHIIa Bana).
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I[I/IaMeTpBI CTYIICH el Baia YCPBAYHOI'0O KOJi€Ca IJjid YCTAHOBKM  IOJIIMITHUKOB

d . ,=d;+2- tmm., rie tmm. =4 mm, v ta6n3.17  ([4]c24).

d . >50+2-4=58.mm,

[Ipuanmaem dn3 =60 Mmm.

B COOTBETCTBMM C peKOMeHaamusMu 1.7.4.4 B KadecTBe OIOp Bajda BHIOUPAIOTCS
POJIMKOTIOIIIMITHUKA KOHMYECKHE OJHOPSIHBIE Jerkoi cepun (212 ¢ reomerpuueckumu

O
napaverpavn 0 =60 e, D=1100m, T =24 vm, a=12...16,
r= 2, 5mm. [ToammnHUKK ycTaHaBIMBaIOTCA MO cxeMme «Bpacnopy. Koadduunuent ocesoro

narpyxerns € = 0,39
B ciydae MCHONB30BaHUS B KaueCTBE KOHCTPYKIMM Bala 4YepBAYHOTO KOJeca BapHaHTa

dK3 = d6n3 , )II/IaMeTpBI Bajla C y‘—IeTOM BBICOTHI YHOPHBIX 3aIJICYUKOB MJIA IOAIINUITHUKOB
d .,>d ,+3.-r=60+3-25=675mm.
on3 n3

[TpuaMMaemM d6n3 = dK3 =71 MM | 1a61.3.1 ([4],c.6).

[Ipn wucnonp30BaHMM B KadecTBE KOHCTPYKIMM Baja 4YEpPBAYHOTO KOJeca BapHUaHTa

d6n3 * dK3 (puc.7.12), d3 =50 MM dn3 =60 MM | ipuHUMaeM JUaMeTp Baja Mo/

YEpPBAYHBIM KOJIECOM d 3 63 MM CM. Tabn.3.1 ([4],c.6),
d on3 d 3 +3- fl =63+3:-2=69 mm YCIIOBUSL HEOOXOAUMOW  BEJMYMHBI
3aIUICYNKOB TUTSI yropa 3y04aToro KoJieca ([4],c.24-29) u

d6n3 — dn3 +2- tn =63+2-4=71mm U3 yCIOBUS HEOOXOJUMOW BEIUYHHBI

3aIUIeYrKoOB Ut yropa mommunauka ([4],c.14), okoHYATENbHO TPHHUMAEM d on3 =71 MM
ta61.3.1 ([4],c.6).

JIuHeiiHbIe pa3Mepbl.
PaccTosiHune Mexay TOYKaMH MPHIOKEHUS K Baly YEpBSIKY paAuaibHBIX peakuuil (mpu
yCTaHOBKE MOAIIUITHUKOB «BPACIIOP»)

|, =(0,8...1,0-d, =226 -1= 226 um.

PaccTostHus oT KIIeMMEHBIX TOPLOB HAPYKXHBIX KOJICT ITOJIINITHUKOB 6BICTpOXOI[HOl"O Bajia
A0 TOYCK IMPUJIOKCHUS K Bally paJlUaJIbHBIX peaKL{I/Iﬁ

h,=0,5-T +0,167 -(D+d)-e =0,5-23+0,167 - (80+35)-0,32 = 18 mn.

Paccrosaue MCKIAY KJI€MMEHHBIMH TOpOHAMU  HAPYXKXHBIX KOJICLT TIOANIUIIHUKOB
6LICTpOXO,[[HOFO Baja

L, =, +2-h =226+2-18 =262 um.
Paccrosinue MCXKY BHYTPCHHUMHU TOPUCBBIMU IMOBCPXHOCTAMH IO ATTUITHUKOBBIX THE3M s

YCTAHOBKHU TOJUIMITHUKOB GBICTpOXO,I[HOFO BaJia LE (paCCTOSIHI/Ie MCXKAY CMCKHBIMU TOpLHAMU

BHYTPCHHUX KOJICH IMOAMIUITHUKOB 6LICTpOXO,Z[HOFO BaJia — LEB )
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L,=L, =L, —2-T=262-2-23=216 mn.
JUliHa BBIXOJAHOTIO LWJIMHJPUYECKOTO KOHIIAa OBICTPOXOJHOrO Baja (JAJMHA TNEepBOM
CTYIIEHH)

| =42 mm
2uun.

JlyivHa BTOPOM CTyNeHU OBICTPOXOJHOTO Bajia

| ,=15-d ,=1,5-35=52mm.

PaccTostHue OT TOUKM NPUIIOKEHHUS] KOHCOJIBHON CHITBI OT MY(DTHI ( FM) JI0 TOYKH

IMPHUITOKCHHUA pazmam)Hoﬁ peakuuu CMCKHOT'O IMOAIIMUITHUKA

Jl.+ [InZ _(T _hE )] =42+ [52_(23_18)] =89 mm.

IM - I2uu

21.]'[?1 BapuaHTa Bajia K3 on3 YTOUHACTCA AJIMHA CTYIMUIBI YEPBAYHOI'O KOJICCa cm2
(17 cOCTaBHBIX YEpBSIUHBIX KOJIEC [UIMHA CTYNHIBI LeHTpa puc.7.9 m puc.7.12) u3 pacuera

coenuHenuss ¢ Harsrom ([4],c.34). Tlpu ucmosb30BaHMKM BapuaHTa Baja d on3 =d K3 AMHA

CTYIHIBI 3y6YaTOro KoJeca onpeaenseres ¢ yaerom mmubl (| ) mpusmarnueckoit mmonku mpu
nepenade BPAMIAIONIET0 MOMEHTA TIII =T2 =475 H - m (n.7.3.1). Paboyast miuHA MITOHKK

( I D ) omnpeaenseTcs: U3 BhIpaXKEHUS

2:T,, -10° 2.475.10°
|p: = =25 mum
d,,-(h-t )-[s], 63-(11-7)-150

Pasmepsl h=11 anm, tl =7 mm v b=18 mm NPUHUMAIOTCS 110 TaOll.

5.3([10], ¢.52). JlnuHa  IONOHKH | =1 0 +b=25+18=43 mm. [TpuHuMaem

| =45 mm , 1a61.24.32 ([5],c.405).

JlnvHa cTynuIsl Kojeca (LeHTpa)

|, =1+(6...10)mm =43+7 =50 mm.

Jlia paccMaTpuBaeMoro ciydas | a2 < D, MIO3TOMY PAcCTOSIHHE MEX1y BHYTPEHHUMU

MOBEPXHOCTAMHU CTCHOK KOPITyCa PCAYKTOpa I—I- (paCCTOHHI/Ie MCKAY CMCKHBIMU TOpLHAMU

BHYTPCHHUX KOJICH MNOAIINITHUKOB THXOXOAHOT'O BaJjia I—I-B ) ONpCALIACTCA T10 (popMyne

|_|_ = LI'B = D+2°a=80+2°11=102MM,me D — Hapy>XHBII JUaMeTp

IO AIIHUITHUKOB 6BICTp0XOI(HOF O BaJjia.
PaccrosHue MCKIAY KJIeMMEHBIMU TOPLOAMHU HAPY’KHBIX KOJICH MOAUIUIIHUKOB TUXOXOIOHOT'O
Baja

L, =L ;+2-T=102+2-24 =150 mm.
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PaccrosiHue OT KIIEHMEHBIX TOPLIOB Hapy>XHBIX KOJIEL TOAIHUITHUKOB TUXOXOAHOIO
BaJIa IO TOYEK IIPWIOKEHUS K BaJly paJualIbHBIX PEaKLUN

hT =0,5-T+0,167-(D+d)-e=0,5-24+0,167 - (110 +60)- 0,35 = 22 mm.
Paccrosnne Mex 1y TOUKaMH NPUIIOKEHHS K THXOXOIHOMY Bally paJIHuaibHbIX PEaKIUN
IT = Ln_| —2-hT =150-2-22=106 mm.
JlyIvHa BBIXOAHOTO IMJIMHIPUYECKOT0 KOHIIA TUXOXOAHOTO Bajia (JUIMHA [IEPBOW CTYIIEHHU)

|3 =82 um
uuL.

JlnmrHa BTOPOU CTYIEHU TUXOXOJHOTO BaJia: In3 = 1,25 . dn3 = 1,25 60 =75 mm.
PaccTosiHre OT TOYKHM NPUIIOKEHUS KOHCOJIBHOW CHJIBI OT OTKPBITOW LIEMHOW Mepenadu

( Fk ) 0 TOYKH MPUJIOKEHUS pauaIbHON PEeaKIIUu CMEXHOTO MO ITUITHUKA

|, =051, .+l —(T—h )] =41+ [75—(24—22)] =114 mn.

Ilpumeyanue. Paccmosanus Ion u IM Mo2ym Obimb YMOYHeHbl NOCle KOHCMPYKMOPCKOU

npopabomku KpvluieKk NOOUUNHUKOS, ROIYMYDmbl U 8edyujell 36e3004KU YenHoU nepeoadu.

7.5. llpumep pacyera THXOXOAHOIO BAaJIa OHOCTYIIEHYATOr0 PEIYKTOPA C
HHJIHHAPHYECKHMH 3y0uaThiMu KoJiecamu [4,5,10]

7.5.1. UcxoaHble TaHHBIE VISl pacyeTa
Kunematnueckas cxema pemykropa W OJOK HarpyXeHus NpeacTaBlieHbl Ha puc.7.l. u
puc.7.2.

Yacrota BpaiieHus Bajia nIII =193 MuH_I, BpaIllalONMA MOMEHT Ha Baly

T The 257 H M, HavallbHBIA JUAMETpP KoJjieca dWZ = 208 mMm. Cunwi s 3aLCIUICHUH:
th =2465 H , Fr2 =923 H : sz =596 H . Ban semommen us cram 5 ¢

xapakTepuctukamu, cM. Tabn.2.1 ([4].c.5), O, = 520 MlIla , Op = 280 Mlla
z'T:15OMIa,c71:220MIa,2'1:130MHa,1// =y =0
- - o T

TuXOXOJHBIH Bajl COCAMHSCTCS LEIMHOW mepejadeldl ¢ NPHBOAHBIM BAJIOM paboyeil MaluHBbIL,
JaBJICHWE Ha Bal OT HATSDKCHHs LIEMHOM mepenayu Fk =4500 H (ompenensiercss 1pu
pacyere IENMHOM Iepeiayn),pacroyioKCHUE IIEIMHOW IepeJayd TOPU30HTAIBHOE, IPHBOJ
HepeBepcUBHBINA. Pecypce paboTsl Lh = 14000 uacoe .

JuametpanbHble pa3Mepbl (cM. Ha puc.7.11 u puc.7.13 cOOpKy THXOXOJHOTO BaJla):
d,=40mm, d . =50mm d , =53 mm d_ =60 MM cvnn7sel.

JluneiiHple  pa3Mepsl: IT =70 mm , IcmZ =40 MM Ion =102 MM
cm.am.7.4.6.1.

7.5.2. IlpoBepouHbIii pacyeT Baja Ha CTATHYECKYI0 IPOYHOCTH
Omnpenenenne peakuuii onop (puc.7.13).

TopusonTtanbHas mwiockocts. 2Mp =0; ZM , =0.
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F - n+Fr2-O.5-IT+F -O.5-dW2

_ _k o X2 _
XA— | =
T

4500 -102 + 92335 + 526 - 104
Bl 70
F,-(,+1l;)+Fyx,-0.5-d,,—F.,-0.5-1,
_ -

_ 4500-(102+70)+ 526 -104 — 923 - 35

70
Mposepra: X , +F, =F_ + X; 7800 + 4500 = 923 + 11377.

BeprukansHas miockocts. 2M g =0; 2M ,=0.
YA = th -0,5- |_|_ /|_|_ =2465-0,5=1232 H
Y, =F,-05:1 /I =2465.0,5=1233 H.
IIpoBepxka: th :YA +YB - 2465 =1232 +1233.

Omnpeenenre MoJaHON paanuanbHON peakuuu onopsl A
2 v2 _ 2 2
F =+ X2 +Y2 =/7800% + 12322 =7896 H

Ornpezenenye MOIHOM paauanbHOM peakuuu onopsl B

F o= X2+Y2 =113772 1 1233% = 11443 H.

VYcTaHOBIIEHHUE OITACHBIX CEUECHUN:

=7800 H,

Xp

=11377 H.

I[Mpeanonoxurensno Hanbonee onacHbivu OyayT cedenus |-1 u -1 (puc.7.13).
Ceuenue |-1

Myaon=Fe [, +(T-h )] =Xg-(T-h; )=
— 4500 - [102 + (22 — 20)] — 11377 - (22 — 20) = 445246 H - mm.

My =Yg (T —hy )=1233-(22-20) = 2466 H - mn.

CymMapHbIi n3rubarommii MoMeHT B ceuennu | -1

_ 2 2 _ 2 2 _ :
M(I_I)_\/My(l_l)+|\/|x(l_l)_\/445246 124662 = 445252 H - mm.

U3 T1a6m.5.3 ([4].c.52) mna ceuenms |-I (dn3 =50 MM ) onpenensem
W = 10650 mne®, W, = 22900 rmm®.

Hanpsioxenue usruba
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M
c —_ (= _ 445252 =41,8 MIla
ul=h o w 10650
Hanpsixenne kpydeHust
M
T == _ 27000 =11,2 MIla
KO-D" w, 22900 |

OKBUBAJICHTHOE HAIIps>KCHUEC

0'3(1_|) =\/GS(|_|)+3‘T}2<(|_|) =\/41,82 +3‘11,22 =46 MIa,

Ceuenue -1l
I\/IY(“_”) =F -( +05-1.-05-1_,)-X;-(05-1.-05-1 )=

— 4500 - (102 + 35 — 20) — 11377 - (35 — 20) = 355845 H - mm.
My 1y =Yg (051 051, )=1233- (35— 20) = 18495 H - yn.

CymMapHnsIil uzrudaroniuiit MomeHT B ceuennd |1-11

2 2 2 2
Mooy = M2+ M2,y = V3558467 + 184957 =
= 356325 H - mm .
N3 tabn.5.3 ([4],c.52) mma  ceuenns l-lI (dn3 =53 MM)  onpenensem

W =12903 mm® W, = 27533 mm®.

Hanpsokenue nzruba

- My 356325

c = =27,6 MIla
u(it=1m W 12903 |
Hanpsioxenue kpyuenus
T - M‘”‘“)=257OOO=9 33 MITa
= w, o 27533 |

OKBHUBaJCHTHOE HaIIPps’)KECHUC

0'3(11_“) =\/O'5(“_“)+3’T§(“_“) =\/27,62 +3’9,332 =29,1Wa

Tposepky Benem o cedennio -1, T.x. Oy — ) > G yar-1 ).
3amnacsl MPOYHOCTH IO MPEETy TEKyYeCTH 10 KacaTeIbHbIM U HOPMaJIbHBIM HAIPSHKECHUSIM

npu ko3 dunmenTe neperpy3ku k = 2,5 (em.m.m.7.1.2.5)
o, 280

To - = =
k-o,, , 25418

n




T 150
nTr:k T :2 2=5,35
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] T A
|
f.__fi T e ) B |
|
i
] ¥
>
|
(I
T T
i
05, (05l .
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A Fg=854H T
a \Fn22424H B =
Fa=7896H A
Fa=11443H |
[oOuwLInHUK
7210

Puc. 7.13. IIpumep pacu€THOI CXEMBI TUXOXOIHOIO Baja [IMIMHAPUYIECKOTO OJHOCTYIIEHYATOTO
penykropa
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[Ipu coBMecTHOM neicTBMM M3rMba W KpydeHHS KOA(PQHUIMEHT 3amaca MPOYHOCTH IO
Ipeseny TeKy4ecTH

nTO' ’ nTT 2,65,35

JnZ 2 26215352

Ilpy  OTHOIIEHUU GT /O-B =280/520 =0,54 1o 1a61.5.6 ([4],¢.56)

n. = =2,34

[n]T =2 , CIIEJIOBATENBLHO, nT > [n]T , T.€. CTaTUYeCcKast MPOYHOCTh ObeceueHa.

7.5.3. IlpoBepouHbIii pacueT Bajia Ha CONMPOTHBJIEHHE YCTAJTOCTH

B omacuom ceuenun |-l nBa konuenTpaTopa HanpspkeHWH, ycTaHaBIMBaeM Hamboyee
OTIaCHBIN.
[Tocanka ¢ HaTsATOM (CO€AMHEHNE BHYTPEHHETO KOJIblla MOIIIUITHUKA C HIEHKOM Baa).

ITo 1a6:1.10.9 ([5],¢.147) npu O ¢ 520 Mlla , HHTEPIIOJUPYS CIIPABOYHBIC JAHHBIEC,

nMeEM

k k
=311, =285

kda dr

T"antens.

ITo Ta6m.3.7 ([4],c.14) npu I = 2 mMm (mapaMeTp MOUIMITHUKA) PagdyC TalTeNn
d...—d t 3 r 1
r]_:lMM.Torz[a EH23 5 _ H=I=3Hd1 :%20;02.
N g 13

HuTepnonupys crpaBouHble gaHHbIe 110 Ta0.5.7 ([4],c.58) onpencnsem Kk o 1, 965

u kz- = 1,61 110 ra61.5.10 ([4],¢.59) onpenensem kda =0,794 , kdz' =0,734.
Kk Kk
1965, K. _ 161 .

o T

CrnenoBaTenbHO kd = 0.794 =c,4(: kd = 0’734 =
o T

CpaBHeHI/Ie MOJIYYCHHBIX OTHOIIICHHI IIOKa3bIBA€T, 4YTO HauOOJIbIIAS KOHOCHTpalunA
HaHpH)KCHI/Iﬁ O6YCJ'IOBJ'ICH3. HaHpeCCOBKOﬁ IIOJIIMITHHMKA Ha BaJl.

ITo ta6m1.4.6 ([4],c.42) npu 6 kBagHMTETE Ra 20,8 MKM . Tlo rpaduxy puc.5.2

([4],¢.59) ompenensiem kFO‘ = sz_ = 0,98 . Bax 6es YIPOYHEHHS, TOITOMY kv =1,

OnpenenﬁeM KOB(l)(l)I/II_II/IeHTBI CHMIKCHUA MPEACIIa BBIHOCIUBOCTH Bajia IO CI)OpMy.]'IaM

K 1 1 1
k ,=(—=+—-1)-—=(3,11+1,02-1)-==3,13
kda kFa k\/ 1

k 1 1 1
T 4~ —1)-—=(2,285+1,02-1)-==2,305
kV 1

ko =(
P kdr kF‘r
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AMIUIMTYIHOE 3HAYEHWE HaNpsHKEHWs u3rubda o a_ O.u(l —1) = 41,8 Mlla ;

cpenHee HaIpsHKEHNE o m- 0. Hns HEPEBEPCUBHBIX BaJIOB

r =7_=05-7 =0,5-11,2=5,6 MlIla
a m k(1-1)

CymMmapHO€ 4KCiI0 HUKIIOB Harpy>KeHUs

N, =60-n, -L =60-193-14000 =1,62-10°

Koadpunuent pexuma HarpyxeHus
2 n; -
max

”6 B Eni ‘ti B

0,25-1°+0,25-0,7° +0,25-0,5° +0,25-0,3°
1

[IpuBeeHHOE YKCIIO UKIIOB HAIPYKEHUS
_ _ 8 _ 7
Ng =Ny -z =1,62-10%.0,283=14,58-10"
Kosdpumuent noaroseunoctu mpu M = 6 IUTSL IOCAZOK C HATATOM

N .107
k =g —E —g/40 710 =1,289
> N, 10

=0,283.

VYuuteiBas OI'paHUYCHUA 0’6 S ko S 1, IMPpUHUMACM ko = 1

HpI/IBeI[eHHBIC AMIIIMTYJHBIC 3HAYCHUA HaHpH)KeHI/Iﬁ

6. =0 -k =4181=418Mla.

T _=1 kK =56-1=56Mlla
akE a o :
KOS(I)(I)I/IL[I/IGHTBI 3ariaca Ipo4YHOCTH I10 HpCI[CJIy BBIHOCJIMBOCTH I10 HAIIPSAXKCHHUAM I/I3FI/I68. n
prquI/IH

. c 20
o kGD-aaEth//G-am 3,13-41,8+0
T_4 130
nr = k =
o TtV T, 2,305-5,6+O
OO0mwmii koadduuneHT 3amnaca
n_-n 1,59-10
n= = 2 2 =1,57> [n] =15 JUISL CPETHUX YCITOBUIA.
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7.6. Ilpumepsbl MoA0Opa CTAHAAPTHHIX MOAIIMIHUKOB KaueHus [5,11]

7.6.1. IllpuMep npoBepKH NPUTOTHOCTH KOHHYECKHX POJUKONOIIIUITHUKOB
THXO0XO/JHOT0 BAJIA OTHOCTYNIEHYATOr0 PeAYKTOPAa € HUJIHHAPUYECKMMU 3y0UaTbIMHU
KOJIecaMu

Hcxoanblie TaHHBIE
[IpoBepuTh MNPUTOMHOCTH MOJIIUIIHAKOB THUXOXOJAHOTO Bana (puc.7.13) OAHOCTYIEHYATOrO
KOCO3y0OT0o peaykTopa, paboTalpIiero Ha pekxuMax, OMNPEAesIeMbIX OJOKOM HarpyKeHUs

(puc.7.2). OceBasi cuiia B 3alerIeHUN sz =596 H , TIOJIHBIE paJUalbHBIE PEAKIUU B

onopax (TOJIIMITHUKAX) Fl’ A =7896 H , FrB =11443 H . XapakTepHUCTUKU

POJIMKOTIOIIIMITHUKOB KOHMYECKHMX Jierkoi cepum (tmmnopasmep (210): Cr =52,9kH
X =0,4;e=0,37;Y =1,60 rasn.24.16 ([5],c.387); V =1, k., =11 k. =1

([5],c.82). Tpebyemast MONTOBEYHOCTH IOIIIUITHUKOB Lh = 14000 uacos . [MoamumHIKH

YCTaHOBJIEHBI IO CXEME «Bpacropy. YTioBasi CKOPOCTh Baja

-N 3,14-193 _
_ Il _ > _ 1
O, = 30 30 =20,2¢c

OnpenenuM OCEBbIE COCTABJISIONIME OT JCWCTBUS pagualbHBIX PEAKIHUM B OMopax

(puc.7.13)
FeA 20,83-8 . FI’A :O’830737 7896 — 2424 H’
FeB :O,83-e . FrB :()183.0’37 .11443 = 3514 H.

OmnpepensieM oceBbie CHITBI( Fa), JIEWCTBYIOIIME HA MOUTUITHUKA
XF,=F_+F  —F A =3514+596-2424=1686 H >0,
F,=F,+F_ =596+3514=4110 H,
EFB =F . -F_—-F_ =2424—-3514 -596 =-1686 H <0
eA X2 eB ’

Fp=F,=3514H

OnpenensieM OTHOIIEHUS

Faa _ 4110 ., 3514

=0,307.

V-F_ 1.7806 OV.F_  1.11443
rA rB
1 Fen >€ Tab. <€ o
O COOTHOLICHHUIKO V . FrA u V . FrB BBI I/IpaeM COOTBCTCTBYIOH_[I/IC

(bopMyIbl I onpeieNIeHUs SKBUBAICHTHON IMHAMMYECKON pauaIbHON HArpy3KH ( Fr )
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Fa=(X-V-F o +Y-F o) K ko ky =
=(0,4-1-7896 +1,6-4110)-1,1-1-0,72=7709 H ,
F.=V-R_-k -k -k, =1-11443-11-1-0,72=9062 H
rB B "6 H !

rmue kH = 3{/,”3 = %/0374 = 0,72 . 31ech ,”3 - K0O3QPUIMEHT pexxuma cM.1.7.2.

OmnpenensieM TpeOyeMyr0 JHHAMUYECKYIO T'PY30MOABEMHOCTh MOJIIUIHUKA TI0 OOJIbIIEMY
3HAQYECHMIO DKBUBAJICHTHOW TMHAMHUYECKON paauaibHOU HArPYy3KH

L, 14000 _
Cmp = FrB -3,33 573 ° wm

h =9062-333573-20,2-
10 10
= 41700 H < C, =52900 H.

bazoBas nuHaMuyeckas Tpy30MOAbEMHOCTD MPEBBIIIAET TPEOYEMYIO — POIHKOMOAMIUITHUK
IIPUTOJIEH.

7.6.2. IlpuMep npoBepKH MPUIOJHOCTH HIAPUKOBBIX PAIMATbHBIX OJHOPSAAHBIX
NOJIMIHUKOB THXOXO/IHOT0 BAJIa OIHOCTYIIEHYATOr0 PeIyKTOpa ¢ HUJIMHAPUYECKUMHU
3y04aTbIMH KOJIECAMM.

Hcxoanblie 1aHHBIE
[IpoBepuTh IPUTOJHOCTH MOIIIUITHUKOB TUXOXOAHOTO Baya (puc.7.13) ogHOCTYeHYaToro
KOCO3y0OTOo peaykTopa, paboTalpIero Ha peXuMax, OMNPEAesIEMbIX OJOKOM HarpyKeHUs

(puc.7.2.). VYrioBas CKOpOCTh Baja: wlll = 20,2 C_l. OceBass cuiia B 3alleIJICHUU
sz =596 H , TOJHbIE  pagualbHblEe  peakKUMu B  Omopax  (MOIIIMUITHUKAX)
Fl’ A =/896 H , FI’B =11443 H . XapakTepuCTUKU  IIAPUKOIOIITUITHUKOB
pagManbHBIX OJHOPANHBIX Jerkoii cepuu (tunopasmep 208): Cr = 25,6 kH ,

COr =18,1xkH 1a61.24.10.([5],c.380), V =1, k6 =1,1, kT =1 ([5],c.82). Tpebyemas

JTIOJITOBEYHOCTH ITTOIIIAITHUKOB Lh = 14000 uacos . [TOAMIMITHUKA YCTAHOBJICHBI MO CXEME

«Bpacmop.
Tak Kak MOAWMIHMKK pajyuaibHble, To ocesble cocrasistomme F, =0. U3 ycnosus

paBHOBECHS Bajla FaA = Fx2 =596 H , FaB =0.
F, 59%

Hcnonb3ys OTHOILIEHUE Cor - 18100 = 0’033 u3 1a6.7.1 ([5],c.81) BBIIHCHIBaeM
X =0,56;e=022:Y =1,94
F.a 596

OtHomeHue V- FrA - 1.7896 - 01075 , 9T0 MeHblre € = 0,22 OxoHYaTEILHO

IIpUHUMACM X - 1, Y == O . CHGI[OB&TGHBHO, OKBUBAJICHTHAA AUHAMHWYCCKAA paavuaIbHAA
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Harpyska s omopsl A omnpexensercs 1o popmyiie Fr A =V Rr A k6 kT 'kH , C
JIPyroi CTOPOHBI TOJUIUIIHUK onopsl B Gonee Harpyken, yem omopa A, modToMy JaibHEHIINI

pacyer MpOM3BOIUTCS YIS OAIIUITHUKA OTIopsl B.
OrpejiesisieM SKBUBAJIEHTHYIO TMHAMHYECKYIO PaJnaIbHYI0 HArPY3KY JUist OTiopbl B

Fo=V-R_ -k -k -k, =111443.11.1.0,72=9062 H

rmue kH = 3:/:”3 = %/0374 = 0,72 31mecn ,”3 - K03ppunueHT pexxuma cm.im.7.2.2.

OmnpenenseM TpeOyeMyr0 TMHAMHUYECKYIO TPY30I0IbEMHOCTD MO IITHITHIKA

Crnp = Fre -§/573.w,,, : 1;'16 = 9062.#573-20,2-% =

=49700 H > C, =25600 H.

Tpebyemass nuHamMHuueckas TIpy30MOABEMHOCTb HAaMHOTO TpEBbIIAeT 0a30Byl0 —
MOAIIUITHUK HE TPUTOJICH.

7.6.3.1lpumMep mnNpoBepKU NPHUIOAHOCTH POJMKOBBIX KOHMYECKHX OJHOPSAHBIX
NOAIMIHUKOB THXOX0IHOTO BAJIa YEPBAYHOI0 OIHOCTYNEHYATOr0 PeAyKTOpa.

Hcxoannie 1aHHbIE
[TpoBeputh MIPUTOTHOCTH IO AIIUITHUKOB THXOXOIHOTO BaJia YEPBSIYHOTO
OJIHOCTYIIEHYATOT'0 PEAYKTOpa, paboTaloIIero Ha pexrUMax, OMpeaesieMbIX OJIOKOM HarpyKeHHs

(puc.7.3.).0OceBast cuna B 3allCTUICHUH sz =1210 H , TIOJIHbIE paJvajbHbIC PEaKIUU B

omopax  (ITOIIIMITHUKAX) FrA =4120 H , FrB =6190 H . XapakTepuCTUKH
POJIMKOMOIIMITHUKOB KOHHUYECKUX OJHOCTYIEHYAThIX JIeTKoil cepuu (Tumopasmep [212):
C,=722xkH: X =0,4; €=0,35; Y =171 ra6n 24.16 ([5],c.387);
V=1 k 5 1,1; kT =1 ([5],c.83). Tpebyemas HONTOBEYHOCTh MO UIMITHUKOB

Lh = 12000 uacoe . [MoagmmMnHUKKM yCTaHOBJIEHBI 1O CcXeMe ~Bpacnop’. YTIioBasi CKOpPOCTb
Baja

7t°n||| _ 3,14’54
30 30

OnpenenHM OCCBBIC COCTABJIAIOIINUEC OT HeﬁCTBHH paarajlbHbIX peaKI_II/Iﬁ B OImopax

F.,=0,83-e-F,,=0,83-0,35-4120 =1196 H
F.z =0,83-e-F5=0,83.0,35-6190 = 1798 H
Onpenensem ocesste et ( F, ), eficrsyomue na nomummmmmin
SF,=Fg—F,—F,=1798-1210-1196 =—608 H <0,
Foo=F,=1196 H,
SFy=F,+F,,—Fg=1196+1210-1798 =608 H >0
F.g =Fp+Fx =1210+1196 = 2406 H

=5,65¢c71

=
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OrmpenensieM OTHOIICHUS
Far _ 1196 _ o Fug _ 2406
V-F, 1.4120 = 'V.Fg 1-6190
F F
ITo cooTHOIICHUSIM V;aém <€y V;TfrB >€ BbIOMPAaEM COOTBETCTBYIOIIHE
(hopMyIIBI IS OTIpeIeTICHUST SKBUBAJICHTHOM TMHAMUYECKOUW paiaibHON HArpy3KH ( Fr )
Fa=V-Ra-k;-kp-ky =1-4120-1,1-1-0,422=1912 H
Feg=(X-V-Fg+Y -Fpg)-Ks ki -ky =
=(0,4-1-6190+1,71-2406)-1,1-1-0,422=2780 H .
rIe kH = \/ﬂg = %/0,75 = 0,422 3mecn ,u3 - k03dduIMeHT pexuma, cM..7.2.2., u

OTIPENIETISIETCS C yU4ETOM OJIOKAa HarpyKeHus, CM. puc. 7.3.
OmnpenenseM TpeOyeMyr0 JUHAMHYECKYIO IPY30M0AbEMHOCTh MOIIIUITHUKA 110 OOJIBIIOMY
3HAQYEHHIO DKBUBAJIECHTHOW TMHAMHUYECKON paJuaIbHON Harpy3KH

L, 12000
Cmp - FFB .3.33 573'0)“' °

—0,388

=2780-3.33573.5,65- — % =
10° 10

=8340 H <C, =72200 H.

TpebGyemass nuHamMuyeckas rpy30M0JAbEMHOCTh HAMHOTO MEHbIEe 0a30BOM — MOJMIMITHUK
npurojieH. bonbioii 3anac no AMHaAMUYECKOM TPy30MOILEMHOCTH CTaBUT BOMPOC 00 YMEHbILIEHUU
rabapuToB NOMMIUMIHUKOB. K ero pemeHnto HEOOXOAMMO BEpHYTHCS IIOCIE BBINOJIHEHUS
YTOYHEHHOTO pacyeTa THXOXOJHOrO Baja Ha CTaTHYECKYI0 IPOYHOCTb U COMNPOTHUBIICHUE
yCTaJIOCTH, KOT/Ia JMaMETPaJIbHbIE pa3Mepbl MOT'YT ObITh YMEHbILIEHBI 10 CPABHEHUIO C pPa3MepaMH,
MOJIyYEHHBIMH B pe3yJbTaTe MPUOIMKEHHOTO OTpeAeSICHUS] UICXOAHOTO AUaMeTpa Baja.

3akJirouenue.

Ha ocHOBaHUM pe3yibTaTOB, MOJYYCHHBIX B 3CKU3HOM MPOEKTE, BBITIOJIHICTCS pa3paboTka
TEXHUYECKOTO TPOCKTa PEIyKTOpa, MPEIYCMOTPEHHOTO 3aJlaHMEeM Ha BBINIOJHEHHE KYpPCOBOM
paboTHI.

TexHUUYECKH MPOEKT BBITIOIHICTCS C LENbI0 BBISBICHHS OKOHYATEIBHBIX TEXHUYECKHUX
pCILIECHH, TArOIIUX IOJIHOE IMPEICTABICHHE O KOHCTPYKIIUHU JIETalled U OTICIBHBIX COOPOYHBIX
€IMHUIl PEAYKTOpa, a TaKXKe JAJS OLIEHKH MX COOTBETCTBHUS TPEOOBAHMUSIM TEXHHUYECKOTO 3aJlaHus,
TEXHOJIOTUYHOCTH KOHCTPYKIMH JeTaled W Yy3J0B, CTENEHU CIOXKHOCTH HUX H3TOTOBIICHUS,
yno0cTBa HKCIUTYaTaIlH | T.11.

B TexHuueckoM mpoekTe pa3padaThiBaeTCs BapHAHThI KOHCTPYKIIMH 3y0UaToi (4epBAYHOM)
neperayu peaykTopa, SJIEMEeHTOB KOPIyca, O IIINITHUKOBBIX Y3JI0B, BaJIOB.

3mech Ke TPOBOMATCS pacyeThl, MOATBEPKIAIONINE MPOYHOCTh W JOJITOBEYHOCTH
OKOHYATENIbHO TPHHSITHIX KOHCTPYKIMW BaJOB, IIMOHOYHBIX COCAWHEHUH W COEIUHEHUH C
HATSTOM, CTSDKHBIX BUHTOB MOIIUITHUKOBBIX y3JIOB.

B TexHMueckOM  TPOEKTE  COTJIACOBBIBAIOTCS ~ rabapuTHBIC, YCTAaHOBOYHBIE U
MIPUCOCTMHUTETBHBIC pa3Mephl PEIYKTOpa U MPUBOJAA B LIETIOM, peIaeTcs psJl SKCILTyaTalldOHHBIX
BOMPOCOB, CBSI3aHHBIX CMAa3bIBAHUEM PEIyKTOPHOW 3y0uaToil (YepBSYHON) napel
MOAIIUITHUKOBBIX Y3JIOB.
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B 3akiroueHue 310 CTa iy NPOEKTUPOBAHUS BBIIIOJIHACTCS KOHCTPYKTUBHAS KOMIIOHOBKA
penykropa (00muid BII), KOTOpask MOKET SIBJIATHCS rPauuecKuM IPOI0JKEHUEM U Pa3BUTHEM
BBINIOJIHEHHOT'O HAa MIJIJIMMETPOBOM OyMare 3CKU3HOIO MPOEKTa.
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