OIlA.®.02.04 AETAJIM MAIIIMH
KOHCTPYUPOBAHUE U PACYET BAJIOB.
MHOABOP INOAIHUITHUKOB KAYEHUA

Mer OINYCCKHNC YKa3aHHus K KOHTpOHLHOﬁ pa60Te



BBEJIEHHNE

[Tpr BBITIOJIHEHWU KOHTPOJIBHOI pabOThl M KypCOBOTO MPOEKTa MO
Kypcam «/Jlerann mammn» u «lIpukiiaagHas MEXaHUKa» CTYJECHTBI HCTIBIThI-
BalOT TPYAHOCTU MO KOHCTPYUPOBAHUIO M PACYETY BAJIOB U UX OMOP, 3a-
TpaurBasi Ha STOT ATAIl 3HAYUTEJIBLHOE BpeMs. [IpruunHa COCTOUT B TOM, YTO
OTbITa KOHCTPYUPOBAHMS U NPOSKTUPOBAHMS Y CTYACHTOB HET, a B yueO-
HOWM M CIIPABOYHOM JUTEPATYPE METOAMKH PacyeTa BAJIOB UMEKOT OTJIUYMS.
3TO CO3AAECT NOTMOJHUTENBHBIE CIOKHOCTU TMPU BBIOJHEHUH KOHTPOJIb-
HOW paboThl Mo pasneiny «Bajbl, 0CM U UX OMOPbI» U COOTBETCTBYHOIIMX
pa3aesoB KypCOBOIO MPOEKTA.

B MeTonmueckux yka3aHHWsIX MPHUBEICHbI TPEOOBAHUSA U PEKOMEHA-
[UH TI0 MPOCKTUPOBAHUIO U PACUETY BAJIOB U UX OMOP, AAHBI TAOJHUIIBI, 00-
JIETYAKOLIME KOHCTPY UPOBAHUE, U3JIOKEH MOPALOK MPOCKTUPOBAHUS.

[Ipennaracmble METOAMYECKHME YKa3aHUS HE 3aMEHSIOT yUeOHOW |
CIIPAaBOYHOM JiATeEpaTyphl 1o KypcaMm «Jlertanu mawmma» u «llpukinannas
MEXAaHWKa», a JIWIIb B KOHICHTPUPOBAHHOW (Dopme Aar0T CBEICHHUS MO
KOHCTPYMPOBAHMIO Y PaCUYETy BAJIOB.

Meronuyueckne ykazaHusi COAEPKAT OCHOBHbBIE CBEACHUS, HEOOXO-
TMMBIE J1JI1 BbIOOpA U pacyera BajoB M OMOP C MOJIIUIMHAKAMU KaueHUS,
XapaKTePUCTUKN HauboJee pacpOCTPAHEHHBIX CTAHIAPTHBIX MOAMINITHU-
KOB U OCHOBHBIC TEXHUYECKUE TPEOOBAHMS, MPEABABISEMbIE K MOBEPXHO-
CTSIM BaJIOB, COMPS>)KEHHBIX C MOAIINTHUKAMH.



1 KoncrpyupoBanue BajioB u oceii. [lopsiiok ux pacuera

1.1 O0mme cBereHHud 0 BAJIAX H OCHAX

Ha Banax m oCcsiX pa3MeIlaroT BpalArOIIUECs ACTAIN. 3y0UaThie KO-
Jeca, WKKUBLL, OapadaHbl U T. M. Bai oTanMyaercs OT OCH TeM, UYTO MEPEaacT
7 23 BpALLIAIOIUIA MOMEHT OT OJHOW ACTad K
_  JIpyroi, a ochb HE nepenaer. Hanpumep, Ha

puc.] MOMEHT OT MOJYyMy(Thl 3 K LIEC-
q( TepHe [ mepenaerca BajoM 2. Ban Bcerna
8 {’ Bpamaercs, a 0Ch MOXET OBITh Bpalllaro-
i _‘_L, ; H LWIEHCA WIIK HE BPALIAKOLLICHCS.

@b 1 ¢ [To KOHCTPYKIMK Pa3InuyarOT BaJibl
M OCH Trjiankue, (acoHHbIC, WU CTYICH-
Puc.1 BaJi ¢ yCTaHOBJIEHHBIMU  4aThie, a TAKXKE CIUIOLIHBIC U moJibie. O0-
Ha HEro JeTalsIMu pa3oBaHUE CTyNEHEH Ha Bajy CBS3aHO C

3aKpEIJICHUEM JIeTalei WM CaMoro Baja

B OCEBOM HAIPABJICHUU, a TAKXKXE C BO3-
MOYKHOCTbIO MOHT&Ka JETalu MpH Tocaakax ¢ HaTarom. [lojabiMu Basbl
M3TOTOBJISIIOT JJIsl YMEHBUICHUSI MAcChl MM B TE€X CIIy4asX, KOrjma 4epes
BaJl MPOIYCKAIOT APYTYIO A€Tajlb, MOJABOAAT MACJ0 U TIp.

Paznuuatot Bajbl MpsMbIE, KOJEHYaThie U ruOkue. Hanbosbiee pac-
NPOCTPAaHEHWE HMMEKOT MpsMble Basibl. KojeHYaTbie Bajibl NPUMEHSIOT B
NOPUIHEBBIX MalMHAX. [ MOKKE Babl MOMYCKAOT NEPeIavy BpAILECHUS TPU
OonpmIMX Meperndax (Hampumep, B 3y0oBpaueOHbIX OopMainnHax). Babl
PENYKTOPOB MOXHO MOAPA3/ACINUTh HA BXOJHBIE (ObICTPOXOIHBIC), BBIXO/I-
HbIC (THXOXOAHBIC) U MPOMEKYTOUHBIE. BONIBIIMHCTBO OBICTPOXOIHBIX Ba-
JIOB PSATHBIX, TJIAHETAPHBIX U YEPBSUYHBIX PEYKTOPOB BBIMOJHSIOT 32 OJHO
1eJ0e ¢ 3y0UarbiMy BEHIIAMU (BaJI-IIECTEPHM) WU YepBsikaMu puc.2a. Tu-
XOXOJIHbIE BaJibl NMEPEAAyU U3rOTABIMBAIOT C MOCATOYHBIMU IICHKaMU K-
METPOM d, NIl HACAJHBIX 3yOUaThIX WM YEPBSAUHBIX Kojiec (puc.20). bol-
CTPOXOAHBIE U TUXOXOJHBIC BAJIbI OOBIYHO MUMEIOT BBICTYMHAOLINN U3 KO-
Myca KOHCOJIbHBIH YyUacTOK C AMAMETPOM d, MpeAHA3HAYEHHBIH 1S CO-
NPSDKEHAS ¢ NOJayMy(PTOH, 3y0UaTbiM KOJECOM, IKMBOM HWJIM 3BE310YKOM
nenHoi nepenaun. [TpoMexyTOUHBIN Baj-IIECTEPHS MOKa3aH Ha PUC.2B.

Basibl B3aMMOJEHCTBYIOT ¢ HACAKCHHBIMA HA HUX ACTAISIMM W MOJ-
WHANMHUKaMU. OUKCUPOBAHUE HACAKECHHBIX JETAJICH OT IMPOBOPOTA OCYIIE-
CTBJISIIOT IIMOHOYHBIMU, 3yOUaThIMU (IIJTUILIEBBIMU ) COSTUHEHUSAMU U
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Puc.2 TunoBble KOHCTPYKIIMHK BaJIOB PEAYKTOPOB: a — OBICTPOXO/I-
HBII YEPBAYHOTO, O — TUXOXOAHBIN; B — IPOMEKYTOUHBIA.




COCAUHCHUAMU C I'apaHTUPOBAHHLIM HATAT'OM. YcaoBus C60pKI/I Ha OJHOM
BaJly JieTajcii ¢ pa3IuYHBIMM MMOCAAKAMKM U TUMIAMH COCAMHCHUI, a TaKKe
TpeOoBaHMS K OCEBOM (hUKcalMu aeTaneil 00yClIOBIMBaAIOT, B OOJBLINHCT-
BE CJIy4aeB, CTYTNEHYATYIO KOHCTPYKIIHIO BaJa.

1.2 MarepuaJjbl BajioB u oceii

OCHOBHBIMU MaTe€prajaMy BaJOB U OCEH SBJISIFOTCS YIJIEPOAUCTHIC U
JISTUPOBAHHBIE CTAJIH.

Cranb kauecTBeHHas1 KOHCTpYKUKMOHHAs yriaepoauctas ('OCT 1050-
88) ncnoab3yercs 1151 TOKOBOK, CIIY KAIIMX 3arOTOBKAMK (PaCOHHBIX BAJIOB
Uan BajioB 0oJblIoro auamerpa (0>150 Mmm). OTH cTajau SKOHOMUYHBI U
UCIOJIB3YIOTCS 0€3 TEepMOOOpadOTKM I CPEAHEHArpy>KEHHBIX BaJOB U
oceif, korjma peariiuM (HaKToOpoM I HUX SBISIETCS KECTKOCTh. Jls
YIIPOYHEHHS TOBEPXHOCTEN ATH CTaIM MOTYT MOJABEPraThCs LEMEHTALUY,
azorupoBanuto. U3 craneit 40, 45, 50 4acTO M3roTaBIWBAIOT KOBAHHBIC W
ITAMIOBAHHBIE 3arOTOBKU JJI NPSMbIX BaJOB, KOJEHYATHIX W BaJOB-
HIECTEPEH. DTU CTAIM HOPMAIM3YIOTCS WK YJIYUYLIAKOTCA U MPUMEHSIOTCS
B 00Jie€ OTBETCTBEHHBIX ciay4asx. M3 ctanm 151" U3roraBamBarOT 3aroToB-
KM, MOJIy4yacMbl€ KOBKOW W IITAMIIOBKOW B ropsueM COCTOSIHMM, WJIU K€
BaJIbl, MOJICKAIIUE IEMEHTALMN, HATPUMED, KYJAYKOBBIE BAJWKH, LIap-
Hupbl MyPT. Ctane S0I" mpuMeHseTcs B YCJAOBUSAX CHUJILHOTO MCTUPAHUS,
HAITPUMED JJIS1 BAJIOB-1IECTEPEH, UIULIEBBIX BAJIOB.

B 0ObIYHBIX YCIOBUAX JJIs1 U3TOTOBJICHUS BAJOB M OCei 0e3 TepMo-
00pabOTKK 4aCTO MCIOJIb3YHOT U HEKOTOPBIE YTIEPOIUCThIE CTaau 00bIY-
Horo kadectBa (I'OCT 380-60): Ct3, Ct4, C15. B 60jic€ OTBETCTBEHHBIX
Cllyvasix WM MPHU TAKEIBIX HArpy3Kax BaJlbl ACNAOT W3 JIETMPOBAHHBIX
craneit (OCT 4543-71), nanpumep, u3 crann 15X, 20X — nokoBKH 1Jis
BAJIOB, BAJIOB-IIECTEPEH, YEPBAKOB, PACHPEACIUTEIbHBIX BajJOB W T.I.
Cranu 30X, 40X, ynydinaembie, ¢ 00bEMHOM 3aKaJIKOW WM MOBEPXHOCT-
HOM TBY, ucnoJyib3yroTcs 1JIs BAJIOB, OCEl UYEPBAKOB, IMOJYOCENH aBTOMO-
ouneit, koneH4aThix BajnoB. M3 cranmm 20XH — noay4aroT BaJIMKHW, NajIblbl
NOpIIHEH, MIJIMIEBbIC BAIMKU. TsDKEIOHArpy)>KEHHbIE W OTBETCTBEHHbBIC
BaJIbl M3TOTABIMBAOT H3 JierupoBaHHbix craneii 40XH, 40XHMA,
12XH3A, 18XI'T, 30XI'C u apyrux ¢ COOTBETCTBYIOLIEH TepMOOOpadOT-
KOH, yJayyllIaloliel MEeXaHM4YeCKUe CBOMCTBA CTalu (OTXKUT, HOpMAaJn3a-
s, 3aKajika, OTMyCK). JIermpoBaHHBIE CTajau XOPOIIO BOCHPUHHMAIOT
00BEMHYI0 TEPMOOOPAOOTKY M OTJIMYAKOTCA BBICOKOUW MPOKATMBAEMOCTHIO.



Lementupyembie ctanmu (Hanpumep, 20X, 12XH3A, 18XI'T) wim azotu-
pyembie (38XH0, 38XMIOA) npumeHs0TCs, Korja nandsl Baja WiM II1-
I[bl HA By JOJDKHBI UMETh BBICOKYIO TBEPHAOCTb, YTOOBI MPOTUBOCTOSITH
WU3HOCY, a TAKXKE ISl BAJIOB-LIECTEPEH.

B ycnoBusx, yrpoxxaromux KOppo3ueH, BaJIbl AEIA0T U3 CICHHAb-
HbIX (HepkaBerolux) craneit, nanpumep 1X13, 3X13, 4X14, X18. Bos-
MOYKHO TaK)K€ MOKPBITHE 3MAJIbI0, PE3UHOM WM 3allKATa BAJIOB U3 OObIY-
HBIX CTajicii MpU MOMOILN MOJUMEPHBIX U OPOH30BBIX pyOaliek. Pexxe Ba-
Jbl ¥ OCH M3rOTaBJIMBAIOT M3 CTalbHOTO JUThs (ctanu 35JI, 40J1, 45]1,
50JI) ¢ Tepmo0OpaboTKOl (OTKUT WK HOpMasu3anus ). UHorna npumeHs-
10T KQYECTBEHHBIN CEpblii UyTYH, BRICOKOIPOUYHBIM U MOAU(DULIMPOBAHHBIHI
YyT'YH (KOJIEHYATHIE BAJIbI) UJIH CILIABBI IBETHBIX METAJIOB (B MPUOOpax).

MexaHnYeCKue XapakTEPUCTUKA MATEPUATIOB BAJIOB 1aHbI B Ta0. 1.

Tabnuya 1

MexaHnYeCKue XapaKTepUCTUKHA MaTEPHUaIOB BaJIOB,
BaJIOB-IIECTEPEH U OCEM

Mapra | | T | o o | |
CTaJIu ’ ’ MIla | MIla | MIla ° ’
MM (He OoJiee) | (He MEHee)

Cr5 00011 >190 510 | 216 | 128 | O 0

20 <60 >145 392 | 167 98 0 0

35 <100 >187 510 | 255 | 128 | O 0
<100 190...240 | 638 | 294 | 177 [ 0,1 | O
<60 240...270 | 785 | 383 | 226 [ 0,1 | O

45 <40 270...300 | 883 | 432 | 255 | 0,1 {0,05
<300 200...220 | 736 | 353 | 216 | O 0
<100 240...270 | 785 | 392 | 235

40X <60 270...300 | 883 | 451 | 275 | 0,1 0,05
<300 240...270 | 785 | 392 | 235
<100 270...300 | 903 | 461 | 275

40XH <60 300...320 | 981 | 490 | 294 L 0

20X <60 >197 638 | 304 | 167 |0,05| O
<30 >330 1128 | 559 | 304

18XIT <150 240...270 | 873 | 441 | 226 0,151 0.1
<120 270...300 | 922 | 461 | 253

SOXIT 5300 | 981 | 490 | 245 |>1°| O




1.3 Pacuer BaJj10B

OCHOBHBIE KpUTEpUH PAOOTOCIIOCOOHOCTH BAJIOB U OCEH — mpou-
HOCTH U KECTKOCTb. HpOIIHOCTB BaJIOB U Oceil OIIPCACIIACTCS BEJIMUMHON U
XapaKTEPOM M3MEHEHHUS HAMPSHKCHUM, BO3HUKAIOIIMX MO BIUSHUEM CHUII,
JCHUCTBYIOIIMX CO CTOPOHBI YCTAHOBJICHHBIX HAa HUX jAeTajeil mamuH. [le-
PEMEHHBIE TI0 BEJIMYMHE WJIM HAMTPABJICHUIO CUIIBI, NEHCTBYIOIINE HA OCU 1
BaJIbl, BbI3BIBAIOT NIEPEMEHHBIC HANPSHKEHUS. [I0CTOSIHHBIE MO BEIMYMHE 1
HaIpaBJICHUIO CHJIblI BbI3BIBAIOT B HCIIOABMIKHBIX OCAX IIOCTOAHHBLIC HaA-
NPSOKEHUS, @ BO BPALIAKOUIMXCS OCSAX M BAJIaX — MEPEMEHHBIE HAPSXKEHUS.
Bparmarommuecs BMeCTe ¢ OCSAMU W BajaMM Harpy3ku (Hampumep, IEeHTPO-
O€KHBIE CUJIbI) BBI3BIBAIOT MOCTOSIHHBIE HAMPSHKCHHUS.

HGHOI[BI/DKHBIG OCH, B KOTOPbLIX BO3HHMKAIOT IMOCTOAHHBIC HAIIPAKC-
HUS, PACCYUTHIBAIOT HA CTATUYECKYIO MPOYHOCTD, T.€. €€ pa3Mephl Onpee-
JSIIOT U3 pacuera Ha u3rud. M3-3a OMacHOCTH yCTAJIOCTHOTO pa3pylUIeHUs
OCH U BaJibl OBICTPOXOAHBIX MAIIIMH PACCUUTHIBAIOT HA COMPOTUBIICHUE YC-
TaJIOCTU, THXOXO/HBIE BaJIbl U OCH, PA0OTAIOIIKE C MEPErPY3KaMu, pacCUm-
THIBAIOT HE TOJILKO HA COMPOTHUBJICHUE YCTATIOCTH, HO U HA CTATMYECKYIO
npo4HOCTh. [Ipy mpoeKkTHpoBaHWM BajOB U OCEH ISl MPEIBAPUTEIBHOTO
OIPEACIICHUS PA3MEPOB U MPUHATUS COOTBETCTBYIOUIEH KOHCTPYKIIMUA HUX
pPAacCUMTHIBAIOT BHAYAJIE HA CTATHMYECKYK) MPOYHOCTh, T.€. BBIMOJHIIOT
npeaBapuTebHbINA (OPUEHTUPOBOYHBIN) pacueT, a 3aTeM OKOHYATEIbHO —
Ha COMPOTUBJIEHUE YCTAJIOCTU. B OTIENBHBIX CITyYasX BaJlbl U OCU pacCcyu-
ThIBAKOT Ha KCCTKOCTD. HquHHOﬁ BbIXOId U3 CTPOA OTACJIbHBIX GBICTpO-
XOJIHBIX BaJIOB MOTYT ObITh KOJiIOaHUs. B COOTBETCTBUM C 3TUM Takue Ba-
JIbl AOIIOJIHUTCI/IBHO PACCHHUTBIBAIOT HA KoJeOaHus.

1.3.1 IIpoexkTHBIN pacyeT BaJI0OB

ITpr npoekTHOM pacyeTe OOBIYHO M3BECTHBI KPYTALIMKA MOMEHT 7'
WJIM MOIIHOCTh N M 4acTOTa BpAILCHUS #, HATPy3Ka W Pa3MePbl OCHOBHBIX
NEeTaJCh, PacnoJIOKEHHBIX HA By (Hampumep, 3y0uaTsix koJsec). Tpely-
€TCS ONPEACIUTH PA3MEPbl U MaTEpUaJ BaJa.

Banvr paccuumeiearom na npouHocms, dcecmkocmv U KOAEOAHUA.
OCHOBHOI pacyeTHON HArpy3koi SIBJISIFOTCS MOMEHTBI 7' M M, BBI3bIBAKO-
e Kpy4YeHUE W M3rnb. BIusHUEe CKMMAIOIIMX WU PaCTATMBAIOIINX CHII
0OBIMHO MAJIO U HE YUUTBIBAETCA. Pacyer oceil ABISeTCS YaCTHBIM CITy4aeM
pacuera BajoB nipu 7=0.

JIyis BBINOJIHEHMS pacyeTa Baja HEOOXOIUMO 3HATh €r0 KOHCTPYK-



1Mo (MecTa MPUJIOKEHUS Harpy3Ku, pacroiosKeHHEe onop M T. 11.). B To xe

BpeMs pa3pab0OTKa KOHCTPYKIHMH Baja HEBO3MOXKHA 0€3 XOTs Obl IpuOJIn-

YKEHHO! OlLleHKM ero nuaMerpa. Ha mpakTuke oObIYHO HCIOJIB3YIOT Clie-

AYIOUUI MOPAA0K MPOSKTHOIO pacueTa Baa:

1. IlpenBapuTeNbHO OLICHUBAIOT CPEIHMM AMAMETP Bajla U3 pacuera TOJb-
KO Ha KPYUYCHUC IIPU IMOHMIKCHHBIX HOITYCKACMbIX HAIIPSAXKCHUAX (I/IBFI/I-
OarollMii MOMEHT TOKa HE M3BECTCH, TaK KaK HEU3BECTHBI PacIoJIONKe-
HUE OTOP U MECTA MPHUIIOKEHUS HATPY30K)

Tk:&ig[fk]’ d.23 L7 ,
wd w7, ]

K

(D

rne T — xpyTtawmuii MOMEHT, H-MM; [1x] — HOmyckaeMoe yCIOBHOE Harpsi-
eHue Ha kpyuenue, Mlla. Tak kak nmpu pacyere HE YUYMTHIBACTCS U3THO,
IUTst BaJloB U3 craneit 35, 40, 45, 3HaueHue [Tx] PEKOMEHIYETCS MPUHUMATh
HEOOJIBIIUM:
a) [1x]=20...25 MIla — npy OpPUEHTUPOBOYHOM paCUETE JTUAMETPA BXO/I-
HBIX U BbIXOJHBIX KOHLIOB BaJlOB,
0) [t]=10...15 MIIa — npy OPUEHTUPOBOYHOM pacueTe JIUAMETPA MPOME-
KYTOUHOTO BaJia ([l JBYXCTYNEHYAThIX PEAYKTOPOB) M JJIsi MEPBOTO
NPOMEXKYTOYHOTO BaJja ISl TPEXCTYTEHYATHIX PEAYKTOPOB,;
B) [tx]=20 MIla — npu OpPUEHTUPOBOYHOM PACUETE AMAMETPA BTOPOIrO
NPOMEXYTOYHOTO Baja (JJ1s1 TPEXCTYMEHYAThIX PEAYKTOPOB).
[IpenBapuTeIbHO OLICHUTHh OUAMETP MPOCKTUPYEMOTO Baja MOXKHO,
TaK)K€ OPUECHTHUPYSICh HA IUAMETP TOTO Baja, C KOTOPbIM OH COCAMHSETCSH
(Basibl MEpenaoT OJMHAKOBBIM MOMEHT 7). Hampumep, ecnu Baj coeauHs-
€TCSl C BAJIOM JJICKTPOABUIATENS (MU JIPYrodl MalIWHbI), TO AUAMETP €ro
BXOJTHOTO KOHIIA MOKHO MPUHATH PABHBIM WK OJIM3KUM K AUAMETPY BbI-
XOJTHOTO KOHIIA Bajia dJICKTPOABUTATEIS.
2. Tlocne oueHkr quaMeTpa Bajia pa3padaThiBAtOT €ro KOHCTPYKIIUIO.
KOHIIbI THXOXOJIHBIX BaJIOB LEIECOOOPA3HO BBIMOJIHATH KOHUYECKU-
vu o I'OCT 12081-72 (ta6n.2). Humuanpuyeckue koHibsl no ['OCT
12080-66 (T1abn.3) MOHKHBI UMETH MOCAJIKHU, 0OCCIEUYMBAIOIIME TapaHTH-
POBAHHBINA HATAT HACAKUBACMOM JCTANIN.
JleTanb, yCTAaHABIMBAEMYIO HA LUJIMHAPUYECKOM KOHIE Bajia, T0BO-
AT 10 ynopa B OypTuk. BeicoTy ¢ OypTrka NpUHUMAIOT MO0 COOTHOUICHHIO
22f, tne f— pa3Mep (packu HaCaKMBAEMOI Ha BaJl ACTAJN, ONPEICISETCS B
3aBUCUMOCTH OT auamerpa d (MM) (puc.3).
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r
S
d 20...28 32...45 50...70 80...90
r 1.6 2.0 25 3.0
f 2.0 25 3.0 4.0

Puc.3 I'anrenu

[lepexoqHON y4acTOK Bajia MEXIy ABYMsl CTYMEHSMHU pa3HbIX Jua-
METPOB BBIMOJIHAIOT TAITEIbIO paguyca r. B Bangax, AuaMeTpbl KOTOPBIX
OTIPENEISAOTCA YCIOBUAMHU JKECTKOCTH (K HUM OTHOCSITCSI Bajibl PEAYKTO-
POB U MEpe/iay), a TAKXKE Ha KOHIEBBIX YYaCTKaX BaJIOB, HA KOTOPBIX U3IHU-
Oarolie MOMEHTBI HEBEJIMKH, BBIMOJHSAIOT KaHABKU IS BBIXOJA ILIH(O-
BaJILHOTO Kpyra (puc.4). Jlns Bana cleayeT UCnob30BaTh NPOTOUYKHA OJHO-
ro pa3mepa, 4To COKpAIAeT HOMEHKIIATYpy UHCTPYMEHTA.

fx45° vy -
/
N
3
f
U <

d ¢B. 10...50 ¢B. 50...100 cB. 100
b 3 5 8
I 0.25 0.5 0.5
r 1,0 1.6 2,0

Puc.4 Kanasku

CoceqHuM ¢ KOHIIEBBIM SIBJISIETCS Y4aCTOK Bajia, MpEeIHa3HAYCHHbIH
U YCTaHOBKM noAmumHuka. [loaTomy BbicOTa OypTHKaA [UJIMHIPUYECKO-



ro KOHIIEBOTO yYacTKa Bajia JI0JbKHA ObITh COrJlacoBaHa € MOCAT0YHBIM
auaMeTpoM noamunuuka (puc.50). Ipu 3Tom kKeaaTeapHO TPeayCMOTPETh
BO3MOXXHOCTh YCTAHOBKM TMOJIIMIHKUKA 0€3 cheMa MpU3MaTUUYECKOM
MMNOHKK. OpUEHTUPOBOYHO AMAMETP Baja (MM) B MECTE YCTAHOBKH TO/I-
HIMITHKAKA MOYKHO OMPEASIUTD M0 COOTHOIICHUIO:

d,>d, +2t,+0,5,
r1ie t, — riiyouHa nasa B crynuie (tatd.4).

Boicota OypTuka mMojy4yaeTcs HaMMEHBIIEH MpU HMCMOJb30BAHUM
CErMEHTHOM IMIMOHKK, KOTOPYIO MEPEA YCTAHOBKOW MOJAIIMITHUKA MOKHO
BbIHYTb.

Konndeckue xoHmbl BajoB mo ['OCT 12081-72 m3rotraBamBaroT ¢
Hapy»HO# (Tun 1) wim BHyTpeHHEH pe3b0oit (Tun 2) (taba.2). Jnamerp
Bajla Ha y4yacTKe, COCECAHEM C KOHIIEBBIM, OMPEACSAIOT TaKXKe, KaK U JJIs
LUIMHIPUYECKOTO, M3 YCJIOBUS YCTAHOBKM TOJIIMITHMKA HA Baj O€3 Bbl-
€MKH IINOHKHU (puc.5a)

d,2d,,+2t,+05,

rae dep, Ut TPUHUMAKOT 110 TaO.2.
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Puc.5 KoHCTpyupoBaHK€e BBIXOJHOM CTYIICHU BaJia:
a — C KOHWYECKUM KOHIIOM; O — C UJIMHAPUYECKHM KOHIIOM.

[IpenmylieCTBEHHOE pacHpOCTPAaHCHUE MPUOOPETACT KOHHUYECKas
(hopmMa KOHCOJIBHOTO y4acTKa BaJjia, 00eCIeUnBaIoIasl TOYHOE U HAJIKHOE
COCAMHEHUE, BO3MOKHOCTD JISTKOTO MOHTa)Ka U CHATHUS YCTAaHABJIMBAEMBIX
neTaje.
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Tabnuya 2
KoH1s1 Banos koHnueckue
I'OCT 12081-72

A,I 8 |‘é
— ] —
e - - —— 1 » — (s it
s+ - | et@ =
) 12 _l
A |2 || ~015d “’I I"_A N
I 22 %1 L Lyt | =0 15d,
I, '
I
Tum 1 Twm 2
Howmn-
HAJIbHBINA
e — dep b | h ||t d» ds I8 lh 5
d
20 18,2 .
2 202 4 4 12,5(1,8| M12x1,25 M6 36 9.0 | 11,3
25 22.9 .
78 25.9 5 5 13,0(23| M16x1,5 M8 42 | 14,0 | 15,7
32 29.1 MI10 17,0 | 19,0
36 331 6 6 13,0]12,8| M20x1,5 MI2 58 200 | 223
40 359 | 10 M24x2 | MI2 200 22,3
45 409 | 12 M30x2 | MI16 26.0 | 28.5
2 8 (5033 82 2 2
50 459 | 12 ? i M3653 Ml16 26,0 | 28.5
56 51,9 | 14 8 M20 32,0 | 35,0
63 57,75 |16 | 10 (6,043 | M42x3 | M20 | .. [32,0 350
71 65,75 18 | 11 | 7,0 (44| M48x3 M24 36,0 | 39,3
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Koniisl BanoB mumnapuyeckue (13 FOCT 12080—66)

MM

Tabnuya 3

............. b
Cx 45°

d [ r c d [ r c

20 36 1,6 1,0 45 82 2.0 1,6
22 36 1,6 1,0 50 82 2.5 2,0
25 42 1,6 1,0 55 82 2.5 2,0
28 42 1,6 1,0 60 105 2.5 2,0
32 58 2,0 1,6 70 105 2.5 2,0
36 58 2,0 1,6 80 130 3,0 2,5
40 82 2,0 1,6 90 130 3,0 2.5

Jl1s1 ObICTPOXOAHOTO Basia (puc.2a):
AUaMETP MOCATOYHON EHKU MOAIMIHUKA KaueHus dy=d+2t (cne-
AYET IOMHMTb, YTO JUAMETPbl BHYTPEHHUX KOJIEI[ MOAMIUITHUKOB KAUCHUs
0T d; 220MM KpaTHbI S);
HAPYXXHBIA qUaMeTp ynopHOro OypTuka de,= dy+2t HEOOX0OUMO CO-

rjiraCcoBarb € pasMcpaMu 3aIlJICHUKOB JJI YCTAHOBKHW IMOAUIMITHUKOB Kadc-
nus (TOCT 20226-82).

JIns THXO0X0AHOTrO Baja (puc.20):
AMAMETP NMOCaA04YHOM EHKY MOAIIUITHUKA KaueHUus d~d +2t;
HAPYXKHBIN UaMETp YIOPHOro OypTHKa MOAIINIHUKA d,= d 12,
AUAMETP MOCAAOUHOM MICHKH 1JI HacaIHBIX 3y04aThIX KOJIEC

dc: d6n+3r ,
Hapy7KHBIﬁ ANAMCTP YIIOPHOT'O 6ypTI/IKa 3}/6‘IaTOFO KoOJIeca

ds= d+2t.

J71si mpoOMEXYTOUYHOTO Basia (pUC.2B):
AMaMeTp TOCaA0YHOMN IeHKH ISl HacaaHBIX 3y0OUaThIX KOJEC
d, onpeaensiem o gopmyJe (1);
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Taonuya 4
[Mnmonku npusmatuueckue (13 F'OCT 23360-78)

MM
A
—>| A-A
b
v . <
N NN NN NN
e d m Y R
V. . /S A
]
A
CedeHue mInoH-
['nyOuna naza
K1
Jluametp Bana d Jlnuna /
Baja | CTYIHIIBI
b h
4 t
Cs. 12 no 17 5 5 3 2.3 10...56
» 17 »22 6 6 3.5 2.8 14...70
» 22 » 30 8 7 4 3.3 18...90
» 30 » 38 10 8 5 3.3 22...110
» 38 »44 12 8 5 3.3 28...140
» 44 » 50 14 9 5.5 3.8 36...160
» 50 » 58 16 10 6 4.3 45...180
» 58 » 65 18 11 7 4.4 50...200
» 65 » 75 20 12 7.5 4,9 56...220
» 75 » 85 22 14 9 54 63...250
» 85 » 95 25 14 9 5.4 70...280

JITMHBI TPU3MATUYECKUX LIMOHOK / (VM) BBIOMPAIOT U3 CJIECIYIOLIEro psi-
na: 10, 12, 14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 70, 80,
90, 100, 110, 125, 140, 160, 180, 200, 220, 250.
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AUaMETp MOCAAOYHOMN MSHKU MOAMMIHUKA KaueHus dyxd,-3r;
HAPYXKHBIM TUaMeTp YIOpHOro OypTUKa NOAIUNHUKA ds,= d12¢,
HapY>XHBIA TMaMeTp ynopHoro OypTuka 3y0yaToro kKojeca

d61<: dK+2f .

[lepenan mocaenoBaTe/bHbIX CTYNIEHENH TUAMETPOB IPOMEKYTOUYHBIX
U BBIXOJHBIX BAJIOB PETJAMEHTUPOBAH YCJIOBHSIMH CBOOOJHOIO MPOX0]a
JeTajneil 10 MECT UX MOCAJ0K C HATATOM M JIOJOKEH Ha3HA4aThbCsd MHWHM-
MaJIbHbIM. [loJTy4eHHBIE AUAMETPBI OTACIBbHBIX YUACTKOB BaJIOB OKPYIJIS-
10T 10 Onwxaiimero 3HadeHust o 'OCT 6636-69 u3 psaga R40: 10; 10,5;
11;11,5;12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 24; 25; 26; 28; 30; 32;
34; 36; 38; 40; 42; 45; 48; 50; 53; 56; 60; 63; 67; 71; 75; 80; 85; 90; 95;
100; 105; 110; 120; 125; 130 amm.

B enMHWUYHOM M METKOCEPUIHOM MPOW3BOJCTBE IJIAJKHUE BaJbl I1E-
Jecoo0pa3Ho nienarth ¢ OypTaMu, CIyXKalluMK PacloOpKOi M MOHTaKHOM
0azoit (puc.2.B Tum I); B KpynmHOCEpUHAHOM MPOU3BOACTBE JYUIIE BbIMOJI-
HATh UX MIAJIKUMHU C PACIOPHBIMU BTyJIKaMmu (puc.2.B Tui II).

BbinosiHeHHE yCIOBUSI YCTAHOBKU MOAIMIHUKA O€3 CheMa IIMOHKH
OPUBOJIUT, KaK MPaBUJIO, K 3HAYMTEIbHONW PAa3HOCTH TUAMETPOB dy; U ds. B
TeX Cayyasx, Korjaa pacctosinue / 00jblIe MUPHHBI B BHYTPEHHETO KOJIblia
NOJIIUITHUKA, OTJIMYUE B auameTpax d U d; MOKHO YMEHBIIUTh 34 CUET
00Xxo0/a WIMOHKYW MPY YCTAHOBKE noaumunuuka. [TocneqoBaTeibHOCTh MOH-
TaXka MOJUIMITHAKA B 3TOM CJIy4dae MoKa3aHa Ha puc.6.

— —_— ¢

R

Puc.6 JleMoHTa)X NOAIIMIHUAKA O€3 CHATHS LIIMOHKU

3y0uarbie Kojeca J0JDKHbI HACaKMBAThCsS HA Ballbl C TapaHTUPOBAH-
HbIM HaTArom. J[mHy Hacano4yHO# IIeHKW Baja LeJeco00pa3Ho JeaTh
HECKOJIbKO MEHBIIE JUIMHBI CTYMHIIbI Kojieca (Ha 1BE (PacCKu), YTO YMEHb-
maetT Kod(O(UIIMEHT KOHIIEHTPAllMM HANpPsDKEHHWH 3a CUET BhIpaBHUBAHMS
JIaBJICHUS OT HATATA.
3. BbINOJHSIOT MPOBEPOUHBIi pacyeT BbIOPAHHON KOHCTPYKIIMH MO METO-
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JIMKE, U3JI0OKEHHOMN HIDKE, M, €ClIM HeOOXOAMMO, BHOCIT MCTPABJICHHUSI.
[Ipy >TOM YYUTBIBAIOT, YTO JAMAMETP Baja SIBJSIETCS OAHUM W3 OCHOB-
HBIX TAPaMETPOB, OMPEACNSIOIIUNX PA3MEPbI U HATPY30UHYIO CHOCO0-
HOCTh MOJIIMIHUKOB. Ha mpakTuke HE pelnku Ciayyau, KOrjaa JIHaMeTp
Bajia ONPEIENSIETCS HE MPOYHOCTHIO CAMOTO Baja, @ MPOYHOCTHIO MOJI-
HIMIMHUKOB. [103TOMY pacueTsl Bajia ¥ MOAIUITHUKOB B3aMMOCBSI3aHbI.

1.3.2 Harpy3ku BaJjioB

B npouecce skcmityaraiuu Bajbl nepeaady MCHbITHIBAIOT nedopma-
o1 OT HGfICTBHH BHCIIIHHUX CHUJI, MaCC CaMHX BaJIOB 1 HACAXKCHHBIX HAa HUX
neranei. OgHako B THUIOBBIX Nepenadax, pa3padarbiBa€MbIX B KYPCOBOM
ITPOCKTC, MACChbl BAJIOB H I[GTaJIeﬁ, HACAKCHHBIX Ha HHUX, CPABHUTCJIIBHO
HEBEJIMKH, TIO3TOMY WX BIUSHUEM OOBIMHO MPEHEOPEraroT, OrPaHUYMBASChH
AQHAJIM30M M YYE€TOM BHEIIHUX CHJI, BO3HUKAIOIIKUX B MPOLECCE pabOTHhI.

B 3y0uaThix ¥ 4EpBAYHBIX Mepeaayax CUIy B3aMMOJCHCTBHS MEXKITY
3yObsSIMH TPHHATO PACKJIAJbIBATh HA B3aWUMHO-NEPHEHAUKYJISPHBIE CO-
CTaBJISIFOLIME: OKPYXKHas cuya Fy, paguaibHas cuia F, — o paauycy 3y0-
4aToro KoJjeca, 0ceBas cuia F, mapajuiesibHa OCY Baja.

[Tpu pacuere BajioB PeAyKTOPOB OOIIEr0 HA3HAYCHHUS CICAYET Y4u-
ThIBaTh BO3MOYKHBIE KOHCOJIbHBIE HArpy3ku (Cuia, ACHCTBYOLIAs Ha Ball
OT PEMEHHOMI U LIEMHOM nepeaay), NpUIOKEHHbIE K CEPEANHE MOCaT0YHO
YaCTH Baja.

BceaencrBue HETOYHOCTEH MOHTaKa Nepeaayu, OMUOOK U3roTOBJIC-
HUS 1 HEPABHOMEPHOIO M3HOCA 3JIEMEHTOB MY(ThI, Ha BaJl OT My(ThI Oy-
JET ACUCTBOBATH pajuralibHas cuia Fy, BbI3biBatoas u3rud Baia. Hanpas-
JIEHWE 3TOW CUJIbl HEU3BECTHO, TaK KaK 3apaHEE HEM3BECTHO HAIMPABJICHUE
BO3MOXXKHOTO CMELICHHUS BajoB Mpu cOOpke W npu padore. HampapieHue
ATOI CHJIbI MPUHUMAIOT TaKUM, 4TOOBI B BaJI€ BOZHUKAJIO HAMOOJIbIIEE Ha-
NPsSHKEHUE MPU €ro M3rude, a Mpu pacyere MOAIIMIHUKOB, YTOObI MOJ-
HIUIHUK OBbLJT MAKCMMAJILHO HArpy>K€H B COYETAHUMU C ITPYTMMHU Harpys3ka-
MH.

Kpowme Toro, Ban nepenaer KpyTsaumii MOMEHT 7.

Ha puc.7 nokazaHo onpeacacHue pacCTOSTHUS MEXIY TOUKAMU TPU-
JIOKCHUS peaKkuuii B MOJIIMITHUKAX. d — BajJ-4EpPBSIK HA pajvalibHO-
VIIOPHBIX MOJAMIMITHAKAX, YCTAHOBJIEHHBIX BPACMOP, 6 — BAJI-IIECTEPHS KO-
HAYECKAs HA KOHWUYECKUX POJIMKOTIOJAIIAITHUKAX, YCTAHOBJICHHAs Bpac-
TSDKKY, 6 — TUXOXOJHbIN Bajl IUJIMHAPUYECKOTO PEAYKTOpA HA paaualib-
HBIX MOJIIIUITHUKAX, YCTAHOBJICHHBIX BPAMop.
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Puc.7 Onpenenenne pacCTOSHUSA MEXKYy TOUKAMU MPUJIOKECHUS PEAKIIN A
B MOJILIUAITHUKAX . @ — BAJI-UEPBIK HA PAIUAIBHO-YTOPHBIX MMOAIIUITHH-
Kax, YCTAaHOBJIEHHBIX Bpacrnop; 6 — BaJI-LIECTEPHSI KOHUYECKas Ha KOHU-
YECKHUX POJUKOMOAIINITHUKAX, YCTAHOBJIEHHAS BPACTXKKY, 8 — TUXO-
XOJIHbIM BaJl HUJIMHAPUYECKOTO PENYKTOPA HA PAAUATIBHBIX TOIIIUAITHN-
Kax, YCTAaHOBJIEHHBIX Bpamop.
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1.3.3 IIpoBepo4HbIil pacyeT BAJIOB H 0CEil HA YCTAJOCTHYI0 POYHOCTH

[TpoBepoUHBIii pacyeT BajOB MPOU3BOAUTCS B CACIYIOLIEM MOPSIIKE:

1) cocraBiseTcss pacueTHas Cxema, TJie Baj pacCMaTpHBAeTCd Kak
Oajika, Jjekalas Ha IApHUPHBIX OMOpaX, YKa3bIBAETCS PACCTOS-
HHE MEXTY HAXOAAIMMUCS Ha BaJTy JETAJISIMHM U OTIOPAMH;

2) onpenensioTCs BEJIMYMHBI M HAMPABICHUS YCUIMA U KPYTAIIUX
MOMEHTOB, JICHCTBYIOIINX Ha BaJ,

3) ycuaus, u3rudarolue BaJl, pacKJIabIBAlOTCA HA TOPU30HTAIbHBIC
M BEPTUKAJIbHBIE COCTABJIAIONIME C BBIYEPUMBAHMEM PACUECTHBIX
CXEM JJISl KXol MIOCKOCTH (BJIMSHUE COKUMAIOLIUX U PACTATH-
BAIOILINX CHJI OOBIYHO HEBEJIMKO, M TTOSTOMY OHU HE YUUTHIBAIOT-
cst);

4) ¢ y4eTOM THUIOB MOAIIMIHUKOBBIX Y3JI0B U MX KOHCTPYKIHUii OII-
PENENSIOTCS PeaKiuy B OMOPaX W CTPOATCS SMIOPbl U3rHOaIOIIUX
MOMEHTOB B KaXAOH M3 JBYX B3aWMHO-TIEPICHINKYJISPHBIX
ILUIOCKOCTEM;

5) cTpouTcs 3Mopa KPyTAIMX MOMEHTOB 7

6) Mo XapakTepy MIOP ONPEACISIIOTCS MECTa OMACHBIX CEUEHUM, IS
KOTOPBIX OMPEACIISIIOTCS CyMMapHbIE N3rMOA0NIe MOMEHTHI;

7) ompenensercs KOdO@PUIMEHT 3amaca MPOYHOCTH [JISi OMACHOTO
CeueHus BaJa.

[Tpu cOBMECTHOM JIeHCTBUM HAMpPsHKEHUI M3ruda u KpydeHus Kod(-

(GuIMeHT 3amnaca MPOYHOCTH ONPEASAIOT 0 (hopMyJIe
n=—r2t_>n],
n. +n.

()
IIe He — KOA((UUIMEHT 3amaca MPOYHOCTH MO M3ruly (Mpu OTCYTCTBUU
KPYYCHHS )
|

g

pe

Ga + WUGm

[}

1, — KOOPQUIKUEHT 3arnaca NPOYHOCTH MO KPYUYEHUIO (MMPU OTCYTCTBUU W3-
ruoa)

T

T

pe

To TV, Ty
T

[n] — TpeOyemblii K03 PUIMEHT 3anaca MPOYHOCTH, 0ObIYHO [1]=1,3...1,5.
OpnHako ¢ y4yeTtom TpeOyeMoi KEeCTKOCTH mpuHuMaroT [n]=2,5...4. Ecin
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KOO PULUEHT 3ammaca IPOYHOCTH B ONIACHOM CEUEHUU OKAKETCS HUKE J10-
IIyCKaeMoro, T0 HEOOXOAMMO MNEPEKOHCTPYUPOBATH BaJ, YBEIUYUB €r0
JIUAMETPBI.
6.1 U T.; — IPENIENIbI BBIHOCIMBOCTH MaTepuaa Baja Npu U3rulde u Kpyde-
HUKM C CUMMETPHYHBIM 3HAKONEPEMEHHBIM IIUKJIOM HarpykeHus. IIpu or-
CYTCTBHUHU JAHHBIX JJIS G- U T.; MOYKHO NPUOJIMKEHHO IPUHUMATS!
o_,~0,430, - 114 YyIIEpOIUCTRIX CTAJIEH,
o_,~0,350, +(70...80) MIIa - s JerupoBaHHbIX CTAJIEMN,
7_,~0,580 .

LK1 M3MEHEHUs HANpsODKEHUM u3ruba NMPUHUMACTCS CUMMETPUY-
HBIM, TaK KaK OJHO M TO >X€ BOJOKHO Ha MOBEPXHOCTH BaJia MCIIBITHIBAET
MONIEPEMEHHO HAIPSHKEHUE TO PACTHKEHMS, TO CXKATH, €JIM HAa Bpallaro-
luiicss Bajl NEUCTBYIOT MOCTOSHHBIC 0 BEIMYUHE W HANPABICHUIO Ha-
IPy3KU (BO3HUKAIOILME B 3alEIUIEHUH, TIEPENAOLIMECS HAa BaJl OT LENHOM,
peMEHHOI nepenaun wiu MyQrer). J1st CHMMETPHYHOTO LIMKJIA AMIUIUTYAA
Y CPEHEE HANPSHKEHUE HANPSDKEHUI u3ruoa:

c,=0,=—2%, o,=0
a u >
w

m >

riae W — oceBoil MOMEHT CONTPOTHUBJICHHUS ceueHus Baia (Tab.5).
[{ukn M3MEHEHUS KacaTeNbHBIX HAMpPsHKEHU OT mepeaadn MOCTOSH-
HOTO KPYTSAIIEr0 MOMEHTA MPUHUMACTCS OTHYJIEBBIM (ITyJIbCAIMOHHBIM),
€CJIM YHCJIO pa3rpy30K (B YACTHOCTH, OCTAHOBOK) Bajla IPEBBIIIACT 10°
LUKJIOB. AMIUIMTYAHOE U CPEAHEE 3HAUYEHHME KacaTeJIbHbIX HaIMpsSKEHUMH
onpeaensorcs u3 Gopmya
T

b m
2w,
rie W, — NoJNsApHBIA MOMEHT CONIPOTUBIICHUS CeYeHUs Baja (Talu.S).
Ecnu nmepenayda peBepcuBHAs, TO CUMTAIOT, YTO HANPSHKEHUS OT Kpy-

TACT0 MOMCHTA MCHAIOTCS 110 CUMMCTPHYHOMY LUKITY, U TOr1a

T
T,=T,=—,; 7, =0.

p
Yo U Y — KOA(DOUIIUEHTHI, XapaKTePU3YIOIIHEe YyBCTBUTEILHOCTh MaTe-
puasia K aCUMMETPUH LIUKJIA U3MEHEHUS HanpshKeHus (Tabn.4);
€ M & — MacmrTabHble (PAKTOPHI, YUNUTHIBAIONINE BIUSHUE PAa3MEPOB CEUCHUS
BajioB (Tab611.6);
B — KO3(QUIMEHT, YUUTHIBAIOIINNA YIPOUHEHUE MOBEPXHOCTU MPUMEHE-
HUE CHEIUaIbHbIX TEXHOJOTMYECKUX METO0B (Tad.7).

7,=0,57, =7,,
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Tabnuya 5

OceBoii u HOHHpHBIﬁ MOMCHTBI COIIPOTUBJICHUS CCUHCHUSA BaJla

OCEBOM MOMEHT CO- | HOJIAPHBII MOMEHT
dopma cedeHust NPOTUBJICHUS  CEYe- | CONPOTUBJICHUS CEYe-

Hus Baja, W Hus Baja, I,
1)l CILTIOIIHOTO  KPYT- wd’ d’

W=—— W, =—-
JIOTO Baja 32 716
IJIsl BAJIOB CO CKBO3HBIM 3 d, 3 d,
OTBEPCTHEM B HeM jua- | W =~ (1 1,54 j w,= (1 1,54— )
MeTpoM d 32 d 16 d
JUIAt CeUCHHS BaNA C O~ | 1, md®  br(d-1) Jmd_by(d-t)
HOM LIMOHKOMN 32 2d P16 2d
IS CeueHUs  Bama C |, md’ B bt,(d-1,) W~ md’ _btl(d—tl)
ABYMS LITTOHKAMM 32 d 716 d

md’ ﬂd3
W~ ~ EL
4 % ff

rae npu d=23...122 MM nas nerKoﬁ cepuu
Ui MPAMO3YObIX IILITH- 5
HeB TP  BHYTPCHHEM HI_JII/II_IGB E“,=1,.O9... 1.16; nus cpeﬂvHeH cepuu
nuamerpe d E=1,14...1,27; TS TSKEJION cepuu

E=1,14...1,39 (HauMeHbIINE 3HAYEHUS KO-

(GunueHTa & COOTBETCTBYIOT OOJIBIIUM 3HAYE-

HUSM d)

Tabnuya 6
MaciTaGHblil (akTop (€5 U €;) B 3aBUCUMOCTH OT AUaMETpa BaJloB
JluameTp Baja d, Mm

Crans T30 T 40 | 30 [ 70 160 200

S iepe — e | 092 | 0,88 | 0,85 | 0,82 | 0,76 | 0,70 | 0,61
e | 0,831 077 | 0,73 | 0,70 | 0,65 | 0,59 | 0,52

JIernora .. es | 0,83 1 0,77 | 0,73 | 0,70 | 0,65 | 0,59 | 0,52
e. | 0,89 | 0,81 | 0,78 | 0,76 | 0,74 | 0,70 | 0,68
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Tabnuya 7
3HavyeHus1 KOA(DPUIMEHTA MTOBEPXHOCTHOTO YITPOUHECHUS [3

Koapduument ynpounenus 3

IIpenen =
Buj noBepxHo- Bajbl ¢ KoHLIEHTpalueit
. IPOYHOCTHU N
CTHOM 00paboT- I'magxue HANPSHOKEHU I
CEpILICBUHBI, v "
KA MITa BaJIbI MaJIOM OO0JIBIIION
Ks<1,5 Ks=18...2
3aKajika 600..800 |15.17| 16..17 2.1..2.8
C HArPEBOM

TBY 800...1000 | 1,3...1,5 — —
A30TUPOBAHUE 900...1200 |1,1...125| 15...1)7 1,7..2.1

APOOSCTPYAHBI | g0 1500 [1,1...125| 15.1.6 | 1.7..2.1
HAaKJICII
HaKaTka _ 11...13 ] 1,3...1,5 1,8...2,0
POJIUKOM

[Ipy OTCYTCTBMM CHELMAJBLHOTO YIOPOYHEHUS WM TepMooOpabOTKu

f=0,8...1,0 (rpyboe obGraumBanue [3=0,8...0,86, uncroBoe oOTayMBaHUE

B=0,88...0,94, mnudopanue =0,95...0,98, noauposanue =1,0).
3HayeHus1 KOA(PPUIIMEHTOB KOHUEHTPALMK HAPSOKEHUH TIPH M3rHoe

Ks v xpydyeHun K, B 3aBUCHMOCTH OT BHJIa KOHIICHTPATOPOB HAMPSIKCHUIMA

IPUBEICHBI B Taauuax 8§ — 16:

IUTSL Bajla, AMEIOLIETO CTYNEHYAThIA MEPEX0]] C TANTEIbI0 paanyca # TaHbl

B Ta0.8 B 3aBUCMMOCTH OT MpEeia NPOYHOCTU MaTepuaia G, U OTHOLIE-

Hus h/r u rld,

IJIs Bajla, UMEIOLIEro MONEPEUHOE OTBEPCTUE AUAMETPOM — B TabJ1.9;

JUIS Bajia, MMEIOLIETO KOJIbLIEBYIO KaHaBKy — B Ta0J1.10-11;

IJIs BaJjla, UMEIOLIETO IIMOHOYHYH0 KaHaBKy — B Ta0J1.12;

71 Bajia, UMEIOLIETO UKLl WM pe3b0y — B a0 13;

JUIsl BaJla, Ha KOTOPbIfi HampeCcCOBaHbl WIIM MOCAKEHBI IeTaid — B Ta0J.14-

15.

JIns  HeuuiM@pOBaHHBIX TMOBEPXHOCTEH BBOAATCA KOIPPUIUCHTHI
KOHLICHTPALlUM HaMPSHKEHUWH, BbI3bIBAEMON HEPOBHOCTSAMU MOBEPXHOCTH
Bana Koy M K;;, MPUHUMAEMble OJWHAKOBBIMM MPU M3rHOE M KPy4YCHUU
(Tabn.16).

Ecnn 0THOBpEMEHHO MMEIOTCSI KOHLICHTPATOPbI HAMPSKEHUIA, OTpe-
aenseMblie popMoii Basa (KOTOphIE oNpeacasoTes kodpduiuuentamu K, 1
K3), TO 001IMiA KO3PPUIUMEHT KOHIEHTPALIMKA HANPsHKEHUHI Mpu M3rude pa-
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BeH Kot Koy-1, @ ipu kpyueHun K +K-1. [Ipu moBEpXHOCTHOM YNPOUHE-
HUU MPEAIIESCTBYIOUIYIO MEXaHUUECKyl0 00pabOoTKy Bajia HE YUUTHIBAIOT,
T.€. IPUHUMAKOT Koy & K 1.

Ecnu B paccMarpuBaeMOM CEYEHUU UMEETCA HECKOJBKO KOHIICHTpA-
TOPOB HANPSKEHUH, TO YUUTHIBAOT OJIMH U3 HUX — TOT JJIsI KOTOPOTO OT-
HoteHue Kq/es (K./e.) 6onblie.

Tabnuya 8
OPphexTrBHBIE KOADPULIMEHTHI KOHLIIEHTPALUK HANPSHKEHUI MPH U3rnoe
K5 v kpyueHnuu K; B 3aBUCMMOCTH OT BUia KOHIIEHTPATOPOB HAMPSKEHU I

Bl Ks K

; — npu 6,, Mlla npu 6, MIla

500 700 900 | 1200 | 500 700 900 | 1200
001 | 135 | 140 | 145 | 1,50 | 1,30 | 1,30 | 1,30 | 1,30
002 145 | 150 | 1,55 | 1,60 | 1,35 | 1,35 | 1,40 | 140
1 1003 165|170 | 180 | 190 | 140 | 145 | 145 | 1,50
005|160 | 1,70 | 1,80 | 190 | 145 | 1,45 | 1,50 | 1,55
0,10 145 | 155 | 165 | 1,80 | 140 | 1,40 | 1,45 | 1,50
001 | 1,55 | 1,60 | 1,65 | 1,70 | 1,40 | 1,40 | 1,45 | 145
002 | 1,80 | 1,90 | 2,00 | 2,15 | 1,55 | 1,60 | 1,65 | 1,70
003 | 1,80 | 1,95 | 2,05 | 2,25 | 1,55 1,6 1,65 1,7
005| 1,75 | 1,90 | 2,00 | 2,20 | 1,60 | 1,60 | 1,65 | 1,75
0,01 | 1,90 | 200 | 2,10 | 2,20 | 1,55 | 1,60 | 1,65 | 1,75
31002 1,95 | 210 | 220 | 240 | 1,60 | 1,70 | 1,75 | 1,85
003 | 1,95 | 2,10 | 225 | 245 | 1,65 | 1,70 | 1,75 | 1,90
0,01 | 2,10 | 225 | 235 | 2,50 | 2,20 | 2,30 | 2,40 | 2,60
0,02 | 2,15 | 230 | 145 | 2,65 | 2,10 | 2,15 | 2,25 | 2,40
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Tabnuya 9

OddexTrBHbIE KOADPUIMEHTHI KOHLICHTPALIMK HAPSHKEHUH MPU M3rude
K5 v xpyueHuu K, 1Jisl Bajla, UMEIOIIETO MOMEPEYHOE OTBEPCTUE THAMET-

pom d
c Ko
> na3 BbIMOJHEH na3 BBIMOJIHEH JKC- K:

MIla . . . N

najblieBoOi Ppe3oii KOBOH (hpe3oit
500 1,60 1,40 1,40
700 1,90 1,55 1,70
900 2,15 1,70 2,05
1200 2,50 1,90 3,40

Tabnuya 10

O} pekTuBHbIA KOAYPPUIMESHT KOHIEHTPALMKA HANPSOIKEHUI pu U3ruoe Ko
IUISL BaJjia, UMEIOLIETO KOJIBLUEBYHO KAHABKY

OtHoleHue t/r

Gy,

0,5 |

b

1

2

Mlla

OtHoiuenue r/d

0,02

0.03

0,05 ]0.10 [0.01 ]0,02 [0.03 [0.05

0,01

0,02 ]0.03

500 |1.85

175

1,65 | 1,50 2,15 [2.05 [ 1,95 | 1,85

2.35

225215

700 |1,95

1.85

1,75 11,55 2,25 2,15 2,10 1,95

2.50

240230

900 |2,05

1.95

1,90 | 1,60 |2.40 [2.30 [2.20 [2.10

2.65

2.50 | 2.40

1200 2,20

2.10

2.05|1.75 [2.60 |2.50 |2.35 [2.25

2.85

2.70 | 2.60

Tabnuya 11

O¢pdexTuBHbIN KOIPYUIHUEHT KOHIEHTPALMN HANPSHKEHUIA TPU KPYUEHUU
K. niis Baja, UMEIOUIET0 KOJbLECBYIO KAHABKY

G, OtHowenwue 1/d
MlIla 0,01 0,02 0,03 0,05 0,10
500 1,70 1,60 1,50 1,40 1,20
700 1,90 1,75 1,65 1,50 1,25
900 2,10 1,95 1,80 1,65 1,30
1200 2,40 2,20 1,05 1,80 1,40
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Tabnuya 12
O¢ddexTuBHbIC KOAPPULMESHTHI KOHLIEHTPALMK HAMPSOHKEHUH MPU U3ruoe
Ko v xpyyenun K, U1 BaJIOB CO LIMOHOYHBIM MMa30M

G, Ks
a3 BBIIOJIHEH a3 BBIOJIHCH K

MITIa . . N .

najblieBoii ppe3oit | auckoBoit ppesoit
400 1,50 1,30 1,20
500 1,60 1,38 1,40
600 1,75 1,46 1,50
700 1,90 1,54 1,70
800 2,00 1,62 1,90
900 2,15 1,69 2,05
1000 2,26 1,77 2,22
1200 2,50 1,92 2,39

Tabnuya 13
OddexTuBHbIE KOIDPUIMESHTHI KOHIICHTPALIMU HANPSHKEHUH TTPU N3rnoe
K v kpyueHuu K Uil IUTUIEBBIX ¥ Pe3b00BBIX YUACTKOB BAJIOB

K, K,

l\/clslliia T o npsAMOOOYHBIE | 3BOJIbBEHTHbIC o
HTULBI HIIULBI

400 135 | 145 2.10 1.40 1,00
500 145 | 1,80 225 1,43 1,00
600 155 | 195 2.36 1.46 1,00
700 1,60 | 2,20 245 1,49 1,00
800 1,65 | 230 2,55 1,52 1,00
900 1,70 | 2.45 2.65 1.55 1,00
1000 1,72 | 2,60 2,70 1,58 1,00
1200 1,75 | 2,90 2.80 1,60 1,00
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Tabnuya 14
3Hauenme K,/es U BAJIOB B MECTE MOCAIKH JIeTaIEH

Jna- o, Mlla

METP ITo-

BAJIA, cagka | 400 | 500 [ 600 | 700 | 800 | 900 | 1000 | 1200
MM

s6 | 225250275 3.00325]3,50|3.75 | 425
1030 | k6 | 1,70 1.90 [ 2.05|2.25 [ 2.45 | 2,60 | 2.80 | 3.20
h6 | 1,45 1,60 | 1,80 | 1,95 [ 2,10 | 2,30 | 2.45 | 2,75

s6 | 2,75 | 3,05 | 3,35 | 3,65 | 3.95 | 430 | 4.60 | 5.20
1050 | k6 | 2,05]230]250275]3,00 320 3,45 | 3,90
h6 | 1,80 | 2.00 | 2.20 | 2.40 | 2,60 | 2,80 | 3,00 | 3,40

s6 | 2,95 | 3,30 | 3,60 | 3,95 | 425 | 4,60 | 490 | 5.66
k6 | 222|245 270|295 | 3,20 | 345|400 | 420
h6 | 1,92 | 2.15]235 2,55 2,75 3,00 |320 3,60

o 100
u OoJiee

Tabnuya 15
3Hauenue K,/g, U1 BAJIOB B MECTE ITOCAJKH AcTalleii
Hua- To- G, Mlla
METP e
Baja, K 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1200
MM

s6 | 1,75 | 1.90 | 2,05 | 2.20 | 2,35 | 2.50 | 2.65 | 2.95
1030 | k6 | 141 | 153|164 1,75 1,86 | 1,98 | 2.09 | 2.31
h6 | 128 | 138 | 147 | 1,57 | 1,67 | 1.77 | 1.86 | 2,06

s6 | 2.05 | 223 | 2.52 | 2,60 | 2.78 | 3,07 | 326 | 2.62
1050 | k6 | 1,64 1,87 203215228 232257274
h6 | 148 | 1,60 | 1,71 | 1.83 | 1,95 | 2.07 | 2.20 | 2.42

s6 | 217 | 237 | 2.56 | 2,76 | 2,95 | 3.16 | 334 | 3,76
k6 | 1.63 | 1.88 | 204 | 218 | 232 [ 248|280 | 292
h6 | 155 | 1,68 | 1,83 | 1,94 | 2,06 | 220 | 2.31 | 2,58

o 100
u 0oJiee
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Tabnuya 16
Ko duuueHTsl KOHIIEHTpAIMKU HAMTPSKEH Ui
B 3aBUCHMOCTH OT COCTOSIHUS TIOBEPXHOCTH

N 3HaueHue Ky, v Ky,
Bun Mmexanudeckoit 00padoTku pi 6, MITa
W IEPOXOBATOCTH MOBEPXHOCTH 200 200 7200
[Inudosanue R, 0,32...0,16 1,00 1,00 1,00
O6touka R, 2.5...0,63 1,05 1,10 1,25
O6aupka R, 80...20 1,20 1,25 1,50
HeobOpaboTaHHas MOBEPXHOCTh 1,30 1,50 2,20
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2 HPOEKTUPOBAHHUE OITOP BAJIOB HA ITOAHIHUITHUKAX
KAYEHNUA

2.1 O0mme cBeIeHus 0 MOAIMIHNMHAKAX KAYeHHU S

B mexaHnueckux nepefadyax B KaueCTBE ONMOP BPAILAKOLIMXCS JETa-
JICH MCIOJIB3YIOT, KaK MPABHJIO, CTAHIAPTHBIE MOAIIUNHUKA KaueHus. Oc-
HOBHBIMHU MapaMETPaAMH, XapaKTEPU3YIOLIMMU TUIOPA3MEP MOALIMITHUKA,
SBJISAIOTCA. TuHAMu4eckass C; U CTaTUYeCKas rpy3onoabeMHoCTh Co,, Mpe-
JeJIbHAS 4aCTOTa BPAILCHUS 7 U IMAMETPAIIbHBIN 3a30D 20.

Harpy3ouHass cnocoOHOCTh MOALIMITHUKOB 33JIAHHOTO THAMETpa U
CEpUM 3aBUCUT OT TUMA MOAWMNHUKA. C YBEJUYCHHEM JaUaMeTpa MOJI-
UIMITHKKA, & TAKXKE MPU MEPEXOE OT JETKUX Cepuil K 00JIEe TAKEIBIM Ha-
rpy304Hasi COCOOHOCTh BO3pACTACT, a MPEAeSbHAs 4acTOTa BPALLEHUS
CHIKAETCs. POMKOMOAIUIMITHAKYA B CPABHEHUM C IIAPUKOBBIMH 00JaJat0T
MEHBIICH OBICTPOXOIHOCTHIO, 00JI€e BBICOKOM HECYUICH CMOCOOHOCTHIO U
KECTKOCTBIO, HO 00JIE€ UyBCTBUTENBHBI K IEPEKOCAM OCEi KOJIELL.

OTO 03HAYAET, YTO MPU 3aJaHHOM YIJIE MEPEKOCa HECYIas Crnocoo-
HOCTh POJIMKOBOTO MOJUIMIHUKA CHWXKACTCA OOJIbIIE, YeM I[IApPUKOBOTO.
[To3TOMY IpUMEHEHUE POJIMKOMOAIIUITHUKOB COMTPOBOXKIAETCS TOBBILICH-
HbIMU TPEOOBAHUAMM K TOYHOCTH TOCAZOYHBIX MMOBEPXHOCTEH MOJA Ha-
PYXKHBIE KOJIbLA, )KECTKOCTHU 3JIEMEHTOB KOHCTPYKIIMHU (B TIEPBYIO OYEPEb
BAJIOB) M TOUHOCTH (PUKCUPOBAHUS KOJIELI.

[Ipu BHIOOpPE MOAIIMITHUKOB HEOOXOAUMO MPUHUMATh BO BHUMAHUE
HE TOJIBKO KOHCTPYKTMBHBIE, HO W 3KOHOMHUUYECKHE cooOpaxeHus. [lpu
d<55+60 MM OZHMMM M3 CaAMbIX JICUICBBIX SBJISIFOTCS PaJAHAILHBIC OJIHO-
PAHBIE APUKOMOMIINITHUKN, KOTOPbIE HALLIM OJaromaps 3TOMY IIHUPO-
Ko€ pacrnpocTpaneHue. OQHAKO MCMOJb30BAHUE 3TUX MOJALIMITHUKOB HE
BCEr/la MPUBOJUT K PAMOHAIBHOMY W HAmOOJEe NEUIEBOMY BapUAHTY
KOHCTPYKLMU. 3aME€HA LIAPUKOMOAIIMITHUKOB 00JIeE JOPOTUMHU POJIMKO-
HNOJUIMITHUKAMK 4acTO TO3BOJISIET CYUIECTBEHHO CHU3UTh pa3Mepbl U Mac-
CYy OMOPHOIO Y3JIa WM YBEJIUYUTh MPOMEKYTOK BPEMEHU MEXIYy 3aMEHOMN
MNOJIIUITHUKOB,
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2.2 XapakTepucTHKA OCHOBHBIX THIIOB MOAIIHNHAKOB KAYeHHs

IllapukoBbie paanajibHbie OJHOPSAAHbIC MOAMMNHUKH (Ta0i.17)

8 MPEAHA3HAYCHBI B OCHOBHOM [IJISl BOCIIPUSTHUS PAUaIbHON
77~ Harpysku, HO MOTYT BOCIIPHHMMATL U OCEBbIE B o0oux Ha-
2N npaBieHusX. Cenapatop 0ObIUHO IITAaMIOBAHHbBIN, CKpEI-
! | JICHHBIA W3 JBYX YacTEH 3aKJICNKaMH, HEHTPUPYETCS MO
TeJlaM KayeHus. bojee Joporue MacCHBHBIE CEMAPATOPHI
NPUMEHSIOT TIPU MOBBIMIEHHBIX YaCTOTaX BPAILCHUS W IS
KPYMHOTaOapUTHBIX MOAMIUMHUKOB. [lOAIIMMHKUKY CTaH-
JAPTU30BaHbBI B IMATIA30HE MOCAI0OUYHBIX JUAMETPOB HA BaJl
ot 1 mo 380 mm. JlonmyCTUMBII B3aUMHBIN MIEPEKOC OCEit KoJiel 110 8'.

IllapukoBbie paanaabHO-yNOpPHbIe NoamunHukn (Tad.18) npen-
Ha3HAYECHbI JIs1 BOCOPHATHS KOMOWHHPOBAHHOW HArpy3KH:
paauaabHOil M OMTHOCTOPOHHEH oceBoil. Harpy3ouHas cnoco0-
_ HOCTh 3TUX MOJLIMIHUKOB BbIIIE, YEM Y PaJHJIbHBIX IapH-

-Ht KOBbIX, Onarogapsi OOJIbIIEMY YMCITY TEJl KaueHUs, KOTOPOE

YIAETCA Pa3MECTUTh B MOJLIMITHUKE W3-32 HAJIMYMS CKOCA Ha

HApYy>KHOM WJM BHYTPEHHEM KoJiblie. CIOCOOHOCTh MOAIINII-

HUKa BOCIPUHUMATh OCEBYHO HArPy3Ky 3aBUCUT OT HOMUHAJIb-

HOTO yTjia KOHTakTa o (Yyroj MeXTy HOPMaJblo K TIOIaAKe
" KOHTAKTa HAPy>KHOTO KOJIbLA C TEJOM KAueHUs U TJIOCKOCThIO
BpalieHus noamunanka). C pocToM oL OCeBasi TPy30NOJbEMHOCTh MOJ-
IIUITHUKA PACcTET, a MPEIESAbHAs 4acTOTAa BPALICHUS W JOMYCTUMAs Pajiv-
ajibHasl Harpy3ka yMeHbIIaOTCs. [TOAIMITHUKY BBITOJHSAIOT C HOMUHAJIb-
HBIMH yIJIaMH KOHTakTa o= 12; 26; 36°.B HacTos1ee BpeMs U3rOTOBJISIOT
MOAIIMITHAKA C YTJIaMu KOHTaKTa 15, 25 u 36° cO CKOCOM HA BHYTPEHHEM
KOJIBLIC ¥ LEHTPUPOBAHUEM CEIApPATOpa MO HAPY>KHOMY KOJIbILy. ITO MO-
3BOJISIET CYIIECTBEHHO MOBBICUTH MPEACIBHYK YAaCTOTY BpALCHUS BCJEH-
cTBHE OoJice OMaronpHsTHBIX YCIOBUN cmaszku. CemapaTopbl JJIs 3THX
MOJAIMITHUKOB BBITIOJIHAIOT, KaK NIPABUJIO, MACCUBHBIMU. B nuanaszone mno-
CaJI0YHBIX IHAMETPOB Ha Bas OT 3 10 320 MM MOJAIIMIHUKK CTaHIApTH30-
BaHbl. JlomyCTUMBIN B3aMMHBII Epekoc KoJel 4...6".

PosiukoBbie pagHajibHble MOAMIUMHAKH ¢ KOPOTKHMH IHJIHH/-
pudeckumMu poJmnkamu (1adi.19) npenHasHavyeHbl 1J1s BOCIPUATHS paju-
QIBHBIX HArpy30K. POJMKONMOAIIMITHUKN OYEHDb YYBCTBUTEJIbHBI K OTHOCH-
TeJIbHbIM TiepekocaM KoJjell. [Iepekochl BbI3BIBAIOT KOHIEHTPALWUIO KOH-
TAKTHBIX HAMPSOHKEHUA HA Kpasx pOJMKOB. JIJIi YMEHBIICHHUS KOHIIEHTpA-
UM HAMPSIYKEHUH UCTIOJIB3YIOT MOAMMITHUKN ¢ MOJU(DUIIMPOBAHHBIM KOH-

P
&
Deop
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Wj’ TAKTOM: POJIMKA WM JOPOKKH KauyeHMs JENAlT C He-

phs 00JIIION BBIMYKJIOCTHIO (OOMOWHOI), 4TO TPUBOIUT K
NS “ | moBbimenno JTOIMyCTHMOTO yIja nepekoca ¢ 2 1o 6, a

- o & Ppecypea B 1,5...2 pa3za. CenapaTopbl 3TUX MOAIIUITHUKOB
» Dl ITAMIIOBAHHBIC WM MacCUBHbIC. B auanazoHe nmocanou-
-l HBIX JMAMETPOB Ha Bajl OT 15 1m0 260 MM MOAIMITHUKA

CTaHJAAPTHU30BAHBI.

PosmmkoBbie  paauajibHO-yNOPHbIE KOHHYECKHE OJXHOPSIHBbIC
nommuunHuKy (Tabn.20) npeaHa3HAYEHbl Uil BOCHPHUSTUS COBMECTHO
NEHCTBYIOIIMX PAIUAIBHBIX U OCEBBIX HArpy30K. bes oceBoit
Harpy3kyu NOAUIUIHUKK paboTaTh HE MOTYT. OOBIYHO YIrOJI
KOHyca HapykHoro koJsibiia o = 10...18°. Tlommmnuuku ¢
O0OJBIIMMU yIJIaMu KOHyca o= 25...30° MpUMEHSIOT B Kaue-
CTBE CIABOCHHBIX. Harpy3ouHasi cnmocoOHOCTH paauajibHO-
YIIOPHBIX POJUKOIOIIMITHUKOB BBILIE, YE€M DPaAUAIbHO-
T - VIIOPHBIX [APUKOBBIX MOJIIMITHAKOB, HO MPEAe/IbHAs Yac-

TOTa U TOYHOCThH BpalCHUs HUXKE. JIJIsi BOCIPUATHS 3HAYU-
TEJIbHBIX HArpy30K MPU CTECHEHHBIX PAAMAIBHBIX pa3Mepax 3TH MOALIUII-
HUKHU CIIBAMBAIOT WJIM MCMOJIb3YKOT MHOTOPSAIHBIE KOHUYECKUE TOJIIINI-
Huku. CenapaTop OOBIYHO CTaJbHON IITAMIIOBAHHBIM WU TOYEHBIA. B
JIMAIIA30HE MOCATOYHBIX TUAMETPOB HA B OT 15 10 320 MM MOAIATTHUKH
CTaHAAPTU30BaHbl. J[OMyCTUMBIN Yo B3aMMHOIO MepeKkoca KoJiel 2', a ¢
MOJU(DULIUPOBAHHBIM KOHTAKTOM - 4...8".

2.3 CxeMbl YCTAHOBKH NOAMIMITHUKOB

B 0obIIMHCTBE Ciy4acB Bajibl JOJDKHBI ObITh 3a()MKCUPOBAHBI B
oTopax OT 0ceBbIX nepemenieHuit. 11o cnocoOHOCTH (PUKCUPOBATH OCEBOE
MOJIO’KEHUE BaJla OMOPbI PA3ACSAIOT HA (PUKCUPYIOILIME U MaBatomue. B
(DUMKCUPYIOIIMX OIMOpaxX OTPAaHUYMBACTCA OCEBOE IMEPEMELICHUE Baja B
000MX HAMPABJCHUAX, B IMJABAIOUIMX OMOPAX OCEBOE MEPEMELICHHUE Baja
HEe orpaHnuuBaercs (puc.8, cxemol la m 16). @ukcupyromas omnopa BocC-
NPUHAMAET PAaUaIbHYI0 U B JIOOOM HAMpPABJICHUM OCEBYIO HArpy3ku, a
TUIABAOIIAs OTIOPA — TOJBKO PAJUABHYIO.

[TpuMEHSIOT Tak)Ke CXEMbI, B KOTOPBIX OCEBOE (DUKCHPOBAHUE Bala
MPOUCXOJIUT B ABYX onopax (puc.8, cxemsl 2a u 26), IpAYEM B KOKIO0M 13
HUX OCEBOE MEPEMEIICHHUE Bajla ONPAaHMUMBAETCS TOJbKO B OJTHOM HaIpas-
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Tabnuya 17

[MTapuKONOAIMIHUKN PagdaIbHBIE OJTHOPSITHBIE
I'OCT 8338-75

Jlerkas cepus Cpennss cepus

o, | PP | (UL STR | an | PONep Y | G i
Ha- Ha-

ye-| d | D | B | C | Cy |ue-| d| D |B| C Cor
HUE HUE

204 | 20 | 47 | 14 | 10,0 6,3 |304| 20 | 52 | 15| 12,5 | 7,94
20525 | 52 | 15 | 11,0 7,09 |305| 25 | 62 | 17| 17,6 | 11,6
206 | 30 | 62 | 16 | 153 | 10,2 |306| 30 | 72 | 19| 22,0 | 15,1
207 35 | 72 | 17 [ 20,1 | 139 |307| 35| 80 |21 ] 26,2 | 179
208 | 40 | 80 | 18 | 25,6 18,1 |308| 40 | 90 | 23| 319 | 22,7
209 | 45 | 85 | 19 | 257 | 18,1 |309 | 45 | 100 | 25| 37.8 | 26,7
210 | 50 | 90 | 20 |27,5| 20,2 |310| 50 | 110 | 27| 485 | 36,3
211 | 55 | 100 | 21 | 34,0 25,6 | 311 | 55 [ 120 | 29| 56,0 | 42,6
212 60 | 110} 22 | 41,1 | 31,5 |312] 60 [ 130 | 31| 64,1 | 494
213 | 65 | 120 23 (44,9 | 34,7 | 313 | 65 | 140 | 33| 72,7 | 56,7
214 | 70 | 125| 24 | 48,8 | 38,1 | 314 | 70 | 150 | 35| 81,7 | 64,5
215 75 | 130 25 | 51,9 41,9 | 315| 75 | 160 | 37| 89,0 | 72,8
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Tabnuya 18
[TapuKONOAIMUITHUKY PaaraibHO-YIIOPHBIE OJHOPSIAHBIC
I'OCT 831-75

O00o3HaueHUE Pa3mepsl, MM I'py3onogbseMHoOCTh, KH

=12° 0=26°
a=12° | a=26° | d D B o
C | Cu | G | Cy

Jlerkas cepus

36204 | 46204 20 47 14 123 | 847 | 11,6 | 7.79

36205 | 46205 25 52 15 13,1 | 924 | 124 | 85

36206 | 46206 30 62 16 182 | 133 | 172 | 122

36207 | 46207 35 72 17 1240 | 181 | 2277 | 16,6

36208 | 46208 | 40 | 80 18 | 306 | 237 | 289 | 217

36209 | 46209 | 45 | 85 19 | 323 | 256 | 30.4 | 236

36210 | 46210 | 50 | 90 | 20 | 339 | 27.6 | 31.8 | 254

36211 | 46211 | 55 | 100 | 21 | 419 | 349 | 394 | 32.1

36212 | 46212 | 60 | 110 | 22 | 482 | 40.1 | 454 | 368

— 46213 65 120 23 — — 544 | 46,8
36214 — 70 125 24 63,0 | 559 — —
— 36215 75 130 25 — — 61,5 | 54,8
Cpennsis cepust
= 46304 20 52 15 = = 14,0 | 9,17
— 46305 25 62 17 — — 21,1 | 149
— 46306 30 72 19 — — 25,6 | 18,7
— 46307 35 80 21 — — 334 | 252
— 46308 40 90 23 — — 39,2 | 30,7
— 46309 45 100 25 — — 48,1 | 37,7
— 46310 50 110 27 — — 56,3 | 448
— 46311 55 120 29 — — 68,9 | 574
— 46312 60 130 31 — — 78,8 | 66,6
— 46313 65 140 33 — — 89.0 | 76,4

_ 46314 | 70 | 150 | 35 _ — [1000] 870
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Tabnuya 19
POMKOMOAIIMITHUKYA pasiiaibHbIC

C KOPOTKUMHM HWJIUHApHYecKUMU poaukamu (tun 2000)
I'OCT 8328-75

O0603Ha- Pazmepsl, Mm rpywnoiEeMHOCTB’
e g T D B | r | n Co Cor
Jlerkas cepust
2204 20 47 14 15 11,9 7,38
2206 30 62 16 ’ 1,0 17,3 114
2207 35 72 17 256 17.5
2208 40 80 18 20 33,7 240
2209 45 85 19 ’ 20 353 257
2210 50 90 20 ’ 38.7 292
2211 55 100 21 437 329
2212 60 110 22 548 428
2213 65 120 23 2,5 25 62,1 48,6
2214 70 125 24 ’ 61.8 48,6
2215 75 130 25 75,4 61,0
Cpennss cepus

2305 25 62 17 20 226 14.8
2306 30 72 19 ’ 2,0 30,2 20,6
2307 35 80 21 341 232
2308 40 90 23 2,5 25 41,0 28,5
2309 45 100 25 ’ 56,5 40.7
2310 50 110 27 30 30 65,2 47.5
2311 55 120 29 ’ ’ 84.0 62.8
2312 60 130 31 100,0 77,2
2313 65 140 33 35 35 105,0 80,4
2314 70 150 35 ’ ’ 123.0 97.3
2315 75 160 37 142.0 112,0
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Tabnuya 20

PoskonoauumHuK KOHMYECKUE OAHOpSAAHbIE o=12...16°

I'OCT 333-79
2?12 Pa3mepsl, MM ;\ljgggfﬁn;H DaKTOpPbI HATPY3KH
A D | Tas| b | ¢ | G | Cu| e | ¥ | Y

Jlerkas cepus
7204 120 | 47 155 |14 | 12 | 19,1 | 133 036 | 1,67 | 0,92
7205125 | 52 16,5 |15 | 13 239 |179 036 | 1,67 |0,92
7206 |30 | 62 |175 |16 | 14 [298 |223 (036 | 1,65 | 0091
7207 |35 | 72 185 |17 | 15 [352 1263 |0,37 | 1,62 [0,89
7208 |40 | 80 [20,0 |18 | 16 |[424 |327 |038 |[1,56 |0,86
7209 145 | 85 21,0 |19 | 16 [427 |334 041 | 1,45 [0,80
7210 (50 | 90 [22.0 | 21 17 1529 1406 {037 |1,60 |0,88
7211 |55 | 100 |23,0 | 21 18 [579 46,1 {041 | 146 |0,80
7212160 | 110 |240 |23 | 19 [722 |584 035 |1,71 [094
7214 170 | 125 26,5 |26 | 21 959 |821 |037 |1,62 [0,89
7215175 | 130 |275 |26 | 22 |976 | 84,5 [039 |1,55 |0.85

Cpennss cepus
7304120 | 52 16,5 |16 | 13 [250 | 17,7 {030 |2,03 | 1,11
7305125 | 62 |185 |17 | 15 296 |209 036 |1,66 |0,92
7306 |30 | 72 |21,0 |19 | 17 [400 |299 [034 |1,78 | 098
7307 |80 | 80 |23,0 |21 18 48,1 {353 032 |1,88 | 1,03
7308 190 | 90 255 |23 | 20 | 61,0 |460 |028 [216 |1,19
7309 [100 | 100 |275 |26 | 22 | 76,1 |593 (029 [209 |1,15
7310 110 | 110 [295 |29 | 23 966 | 759 |031 [ 1,94 | 1,06
7311 120 | 120 {320 |29 | 25 102 | 81,5 1033 | 1,80 |0,99
73121130 130 |340 | 31 | 27 118 1963 1030 (1,97 | 1,08
73131140 140 | 36,5 | 33 | 28 134 | 111 1030 |[1,97 | 1,08
73141150 | 150 | 385 | 37 | 30 168 | 137 | 031 [ 1,94 | 1,06
73151160 | 160 |405 | 37 | 31 178 | 148 1033 |1,83 | 1,01
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JeHun. Takue onopbl BOCIPUHUMAIOT pajiMalibHyO0 U B OJJHOM HarpaBJie-
HUM OCEBYIO HArpy3KH.

Cxema la Cxema 2a — «Bpacnop»

| I \ /

o : | \

S sl '\CDI/IKCI/I]T)VIOH.I&SI /
HKCHUPYIOIIast I1naBaromast oropa
omopa omnopa

/  Cxema 26

Cxema 16 :
7 B «BPACTSIKKY»
; / AV

T Al &
s /

AN |

Puc. 8 CxeMbl yCTaHOBKM MOAIIUITHUKOB KQUE€HUS

B HCKOTOPBIX KOHCTPYKIOHUAX MPUMCHAKOT TaK HA3BIBACMBIC (IIJIABAIOIIUC
BajJb». OTH BaJlbl UMEIOT BO3MOYHOCTH OCEBOTO NCPpEMCIICHUA B o0onx Ha-
IMPAaBJICHUAX U YCTAHABJIMBAIOTCA OHU Ha IIaBAIOIIUX OIIOpaXx.

B cxemax la u 16 Ban gukcupyercs B 0HOH (JIEBOI HA PHUCYHKE)
Onope: B cXeMe la - oqHUM paauaibHbIM NOAIIMIHUKOM (HAPUMED, La-
pUKOBBIM (pHC.8); B cxeMe 16 — NBYMS paaualbHBIMU WU paguaibHO-
YHOPHBIMU TIOAITUITHUKAMH.

CxeMbl 1la v 16 NpUMEHSIOT MpU JTIFOOOM PaCCTOSHUM / MEXKIY OIO-
pamu Basia. [Ipu 3TOoM cxema 16 xapaktepuszyercsi 0O0JbLICH KECTKOCTHIO
(UKCUpPYyIOLICH OMOPBI.

OceBy1o (QuKcaluio Mo cxeme la mupoKo MPUMEHSIOT B KOPOOKax
nepeaay, peAyKropax u B APyruX y3Jax JJis BAJIOB LMJIUHAPUYECKHUX 3y0-
YyaThlX MEpenay, a TakKe JJIsl MPUBOIHBIX BaJOB JICHTOUHBIX W IEMHBIX
KOHBEWEPOB.

OceBy1o (UKcalMio BaJOB MO ¢XeMe 16 MPUMEHSIOT B LIWJIMHIPUYE-
CKUX, KOHMYECKHUX 3y0UaThiX M YEPBAYHBIX TIEpeaadax.

[Tpu BBIOOpPE (DUKCUPYIOLIEH W TUIABAKOUICH OMOpP YYWUTHIBAKOT Clie-
AYIOLIUE PEKOMEHIALINN.

[ToamunmHUKY 00ENX OMOP IOJKHBI ObITh HArPYIKEHBI IO BO3MOXKHO-
CTU PAaBHOMEPHO, MO3TOMY, €CJIM OMOPbI HArPY>KEHbI KPOME PagUaIbHOM
€IIe U OCEBON CHJION, TO B KAYECTBE TUIABAOUICH BBIOMPAIOT OMOpPY, Ha-
IPY>KEHHY0 OOJIbLIEH PauaIbHON CHITOM.
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[Ipyn TemneparypHbIX KOJ€OaHUAX MJIABAIOLIUI MOALIMIHUK TEpe-
MEUIAECTCS B OCEBOM HAIPABJICHUU HA BEJUYUHY YIJUHEHUS (YKOPOUCHHUS )
Bajia. Tak Kak 3TO MEPEMEMICHUE MOXKET TPOUCXOIUTH TIOJT HATPY3KOH, MO-
BEPXHOCTh OTBEPCTUSI KopIyca m3HammBaercs. [loaTtomy, mpu neicTBun
HA OMOPbI BAJIa TOJBKO PAAMaIbHON HArpy3Kd, B Kau€CTBE ILJIABAKOLICH
BbIOMPAIOT MEHEE HATPYKEHHYIO OMOpY.

Ecnu BbIXO/IHOI KOHEI Bajia COSANHSIETCS C IPYTUM BajloM MY(TOMH,
B KQUeCTBE (PUKCUPYIOUIEH MPUHUMAIOT OMOPY BOJIM3M ATOTO KOHIIA Baja.

B cxemax 2a u 26 Ban Qukcupyercs B IBYyX OMOpPax, MPUYEM B KaxK-
N0 OMope B OAHOM HAMPABJICHUM. DTH CXEMbI IPUMEHSIOT C ONPEICIIEH-
HBIMU OTPAHUYCHUSMU 10 PACCTOSHUIO MEXKIYy onopamu. M CBsi3aHO 3TO C
M3MEHEHHMEM 3a30pOB B MOJIIMITHAKAX BCJCICTBHE HAarpeBa mpu padore.
[Tpu Harpese camMuX MOAIIMITHUKOB, 3a30Pbl B HUX YMEHBIIAIOTCS, IPU Ha-
IpEBE BaJla JUIMHA €ro yBenuumBacTcs. 3-3a yBeauMueHMs [UIMHBI Basa
OCEBBIC 3a30Pbl B MOJIIUIHUKAX CXEMbI 2d, HA3bIBAEMO CXEMOW «Bpac-
nop», eue 0oJble yMEHbIIAOTCS. UTOOBI HE MPOUCXOIMUIIO 3ALIEMIIEHUS
Bajla B OMOpax, MPEeayCMaTpUBAKOT OCEBOM 3a30p «a». Benwumna 3a3opa
NOJOKHA OBITh HECKOJIBKO OOJIBIIE 0XKMAAEMON TEMIoBOH nedopmanmu
NOJIIIMITHAKOB U Bajia. M3 ombITa SKCIlyaTallid W3BECTHO, UYTO B Y3JIaX C
palAaIbHBIMU [APUKOMIOAILIUITHUKAMHU 3a30p «a» HAXOIUTCS B Mpenenaax
0,2...0,5 mm. CxemMa yCTaHOBKH MOJLUIMITHUKOB «BPACIIOP» KOHCTPYKTHUBHO
HauOoJsiee npocTa. Ee mHUpoKko NPUMEHSIOT MPU OTHOCUTEJIBHO KOPOTKHX
BaJIax.

B onopax cxembl 2a MOTYT ObITh TPUMEHEHbI U PAIMATBHO-YTIOPHBIE
NOJAMIMIHUAKK. Tak Kak 5TU MOJUIMIHUKKA O0JIe€ YyBCTBUTEIIbHBI K U3ME-
HEHHMIO OCEBBIX 3a30POB, TO COOTHOILCHUE MEXAY BeauuuHamu [ u d nis
HUX SIBJIIETCS OOJiee KECTKMM M HE JOJDKHO MPEeBOCXOAWTH [/d=6...8.
MeHblue 3HaYeHus: OTHOLIEHUS //d OTHOCATCS K POJIMKOBBIM, OOJIBLINE —
K IIAPUKOBBIM DPAAUAIBHO-YTIOPHBIM MOAIWIHUKAM. PaguaibHbie MOJ-
UIMITHAKYA HEYYBCTBUTENBbHBI K OOJBIIMM OCEBBIM 3a30paM, MOITOMY OT-
HoleHue //d MoxeT ObITh B35TO > 10.

[Ipu ycTaHOBKE Bajia 1Mo cxeMe 20, Ha3bIBaEMOI CXeMOM «BpacCTsK-
Ky», BEPOSTHOCTH 3aLIEMJICHUSI MOIUIMITHUKOB BCJCACTBUE TEMIIEPATYP-
HbIX JAedopmalnii Baja yMEHbBIIACTCS, TaK KaK MPU YBEJIWYCHUU JIJIMHbBI
Bajia OCEBOM 3a30p B MOJILIMUITHUKAX, YCTAHOBJICHHBIX MO 3TOH CXEME, YBE-
JMYUBACTCA. PacCTOSTHUE MEXIY MOAIIUITHUKAMU MOXKET OBbITh HECKOJIBKO
OoJiblIe, YeEM B cXxeme «Bpacnopy»: //d=8...10. MeHblKe 3HAYECHHSI OTHO-
CATCA K POJIMKOBBIM, OOJIBIIME — K IIAPUKOBBIM PAIHAIBHBIM M Padalib-
HO-yNOPHBIM MOAIIMIHUKAM. bojiee JJIMHHBIE BaJibl yCTaHABIMBATH IO
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cxemMe 20 He PeKOMEHAYETCs, TaK KaK BCJIEICTBUE TEMIICpaTypHBIX Je-
(dopmarnuii Baja MOI'YT MOSBUTLCS OOJIBIINE OCEBBIE 3a30Pbl, HEAOMYCTH-
MBIE [T PaauaibHO-YIIOPHBIX MOAIIMIHUKOB. [ paaranbHbIX MOAIIMI-
HUKOB OTHOIIEHUE //d MOXKET OBITH B3STO OOJIBIIINM.

2.4 ITocaaku koJien MOAIIHMMHAKOB KAYEHHUA

[ToAmMWIMHUKN KaueHUs MTOCTaBJISAIOT KaK NOTOBBIC MU3MIEJINS, U Xapak-
TEP COMPSHKEHUSI UX KOJIEI[ B OMOPE 0OECMEUMBACTCSH COOTBETCTBYIOIIUM
BbIOOPOM OTKJIOHEHHWI pa3MepoB BaJIOB U OTBEepCTUi KopmycoB. [Ipu BbI-
00pe MOCAIOK YUUTHIBAIOT: YCJIOBUS HAIPYKEHUS KOJIbLA (MECTHOE, IIUp-
KYJSIIIUOHHOE, KOJIEOATEIbHOE), XapaKTep W HAMpaBJICHUE HArpy3KH, pe-
KUM paboThl (JIETKUi, HOPMaJIbHBIN, TSHKEJIbIN) B 3aBUCUMOCTH OT UHTEH-
CUBHOCTM HArpy3KH, THII U Pa3Mephl MOJAIIUITHUAKA, CIIOCO0 peEryJupoBa-
Hus U apyrue Gakropsl. Pexxum paboThl XapaKTEPU3YIOT OTHOILICHUEM JK-
BUBAJICHTHOW Harpy3ku P k 0a30BOi TMHAMHYECKOH rpy30n0abeMHOCTH C
(tabn.21). Ilpu yaapHbIX 1 BUOPAIMOHHBIX HArpy3KaxX pexKuM HarpyKeHus
OTHOCHAT K TSKEJIOMY HE3ABUCUMO OT OTHOEHUs P/C.

Tabnuya 21
Pexxum paGoThl NOAMIKWITHUKA B 3aBUCUMOCTH OT MHTEHCUBHOCTH Harpy3Ku
HMHTEHCUBHOCTH
Pexxum paboThI
Harpy3Ku
P/C <0,07 Jlerkuii

0,07 <P/C<0,15 HopmanbHbIi
0,15 < P/C <0,50 T soxenblit

Eciu konpLo BpaumiaeTcs OTHOCUTEIBHO BEKTOpA pajvalibHON Ha-
I'PY3KH, HAI'PY>KCHHUC KOJIbLld HA3bIBAKOT LHUPKYJIIIWMOHHBIM, CCJIA KOJIBIIO
HEMOJBW)KHO, HATPY)KEHUE KOJIBIIA HA3BIBAOT MECTHBIM. [Ipu Kosedaresb-
HOM HArpy>KE€HWHU MEPEMEHHBIN M0 3HAYEHUIO BEKTOP paauaibHONW HArpy3-
K COBCPpHIACT IICPUOJHUUCCKUC IICPCMCIICHKA HA OI'PAHUYCHHOM YYACTKC
KOJIBIIA.

Kosb11o ¢ UMPKYIALMOHHBIM HArpy >KEHUEM CJIIEAYET YCTAHABJIMBATH
Ha BaJl WJIK KOPIIYC C HATAI'OM BO n30exaHne 0OKATHIBAHUS KOJbBIIOM CO-
MPSOKEHHOM JIeTald, Pa3BaJIbLIOBKU IMOCAJOYHBIX MOBEPXHOCTEW M KOH-
TAaKTHOW KOPPO3HH.
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KoJib110 ¢ MECTHBIM HArpy»KEHUEM YCTAHABIMBAKOT C 3a30POM WJIH
HEOOJIBIIIMM HATATOM, TaK KaK OOKAaThIBAaHUS B 3TOM CIy4ae HE MPOUCXO-
auT. KpoMe Toro, 370 BaKHO JJIs1 0OJIETYEHUSI OCEBBIX MEPEMEIICHUI KO-
JIEI] IPA MOHTAXE W MPU TEMIEPATYPHBIX ACPOPMALIMSIX.

B Ta6n.22 npuBeneHbl PEKOMEHAyEMbI€ TOJISI JOMYCKOB BAJOB U OTBEp-
CTHI A1 YCTAaHOBKM MOAIIMIIHUKOB. boJjiee NMIOTHBIE MOCAKU HA3HAYAIOT MPU
TOHKOCTEHHBIX KOPITycaX, /ISl MOAIIMIHUKOB OOJBIIMX Pa3MEpoB, MPU OOJb-
IIMX YaCTOTaX BPALLEHUS U AJI POJTUKOBBIX MOIIIUITHUKOB.

Mmuoroo0pa3ue ycinoBuii paboThl MOAIMIMITHAKOB HE TO3BOJIACT JaTh OJI-
HO3HAYHBIE PEKOMEHAALMH IO BBIOOPY MOCATOK, MO3TOMY B OTBETCTBEHHBIX
CIIydasix cleayeT OPHEHTHPOBATHCSA HA XOPOIIO 3aPEKOMEHI0BaBIIME ceda aHa-
JIOTH WJIU TAHHBIE aBTOPUTETHBIX (DPUPM.

Tabnuya 22
Pexomenayemble 1moJis 10y CKOB BaJIOB
JUIS TIONIIUITHUKOB KJIACCOB TOYHOCTH O 11 6
Harpyxenue
BHYTPEHHEr0 | Pexxum paboThl [Tone mormycka
KOJIbLIa
Jlerkuit Js
I TR Jlerkui, H?p- Js3, k6, k5
MaJIbHbIA
Tspxenblit mo6, n6
Jlerkmii, HOp-
MecTHoe MaJIbHBIHA ) g6
HopmanbHbii, g6, h6
TSOKEJIbIN
KoneGaremshoe | 112 BCSX POXH- Jji6
Max
[Tosst monmycCKOB Bajia MO 3aKPENUTEIbHbIE BTYJIKH — h8,
h9

2.5 Iloa0op NOoAIINNHAKOB KAYeHUs

OCHOBHbBIE KpUTEpUHU PAOOTOCIOCOOHOCTH MOUINITHUKA KaueHUS —
€ro CTaTMuecKas U JuHaMHYeCcKas rpy30n0abeMHOCTH.

[To craTuyeckoii Trpy30M0abEMHOCTH MOAIMIMITHUKY BBIOUPAIOT B TEX
CIydasiX, KOrjia OHM BOCIIPUHHUMAIOT BHEILIHIOK HArpy3Ky B HEMOABUIKHOM
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COCTOSIHMM WJIM Bpallasch ¢ 4actoroit n<l,0 06/MuH.

[To nuHaMUYECKOH rPy30M0ILEMHOCTH MOIIIMITHUKA BBIOMPAIOT MPU
yacTtoTe BpaileHus kojbua #>10 o6/mun. Ilpu »=1...10 06/MuUH TPUHU-
MaroT #=10 06/MuH.

JIONrOBEUHOCTh MOAIIMITHUKOB MOXET OBbITh BbIpOKEHA B Yacax,
MUJUTHOHAX 000POTOB.

2.5.1 OnpenesieHue CHJI, HATPYKAKIIUX MOIHNTHAKH

Peakumu onop onpeaessioT U3 YPaBHCHHS PABHOBECHS. CyMMa MO-
MEHTOB BHEIIHUX CHJI OTHOCUTENBHO PacCMaTPUBAEMON OMOPbI U MOMEHTA
pEeaKIuu B IPYTrOil OTIOPE paBHA HYJIFO.

Ha BbIXOJHBIE KOHIIbI BaJOB CO CTOPOHBI COCAMHUTEIBHOU MY(THI,
PEMEHHOW WJIM LIEMTHOM Mepeaayn IeUCTBYET KOHCOJIbHAS paaualibHasl Ha-
Ipy3Ka, BbI3bIBAIOLIAS TOSABICHUE NOMOJHUATEIbHBIX PEAKIIMI B OMOPAX.

OnpeneneHue 0CeBbIX HArpy3ok. [Ipu ycTaHOBKE Baja Ha IIAPUKO-
BbIX PAJMAJIBHBIX MOIIIMITHUKAX OCEBas cuia F,, Harpy»aromas Mo In-
HUK, paBHA BHEIIHEH OCEBOW cwie F, neictByromei Ha Ban. Cuny Fy
BOCIMPUHUMAET MOAIIMITHHUK, ONPAHUYUBAIOIINAN OCEBOE MEPEMELICHHUE Ba-
JIa TMOJT IEMUCTBUEM ITOM CHJIBI.

[Tpu ycTaHOBKE Bajla Ha paaMalibHO-YOPHBIX MOIIIUITHAKAX OCEBbIC
CuJIbl [, HArpy »KarolKe NOAMUITHUKN, HAXOIST C YYETOM OCEBBIX COCTAB-
JSIOIIKX S OT IeUCTBUS paauaibHbIX cull F; (puc. 10):

IUISl IIAPUKOBBIX PaguajbHO-YIIOPHBIX C YIJIOM KOHTakTa o<l8&°
S=¢'F,, rae e'- ko3(pPUIMEeHT MUHUMANIBHOW OCEBOM Harpy3ku. B sTnx
NOJIIIMITHAKAX JCHCTBUTENbHBIA YTOJ KOHTAKTA OTJIMYACTCA OT HaYalbHO-
ro U 3aBUCHUT OT F,, I, n 6a30Boii rpy3onoabeMHOCTH Co, [ToaTomy ko3(-
(GULKMEHT €' MPUHUMAIOT MO rpauKy Ha puc.9 B 3aBUCMMOCTH OT OTHOIIIE-
aus F,/Coy;

IUTSl LIAPUKOBBIX PAIMAIBHO-YIIOPHBIX C YIJIOM KOHTakTa o>18° e'=e
S=eF,. 3HaueHns ko3(p(QULHESHTAa 0CEBOI0 HArpy>KeHHs e MPUHHUMAIOT 10
Tadu. 23;

U1l KOHMYECKUX posiMKOBBIX e'=0,83¢ u S=0,83¢F,. 3naueHus kos¢-
(uuuenTa NpUHUMAOT 1o TadJ1.20.

JIns HopMmanibHOM PadOThl parabHO-YIOPHBIX MOAIIMIHUKOB HE-
00X01MMO, 4TOOBI B KaX/10l OMOpe OceBas cuja, Obljla HE MEHBIIE OCEBOM
COCTAaBJIAIOLLIEH OT IEUCTBUS paiialibHbIX CHUIL, T.€.

Fa1281 n FaQZSQ.
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Kpome Toro, mOmKHO BBINOJHATBHCS YCIOBUE paBHOBECHS Bayia. B
Ta0;1.24 mpuBeneHbl GOPMYJIbI IS OMpeaeiacHus oceBbiX cuil F,; u Fy B
OTIEIbHBIX YAaCTHBIX ciydasx. O0o3HaueHus onop 1 u 2 B COOTBETCTBUU
co cxemamu puc.10.

Tabnuya 23
3HaueHus kodpPuiuenToB X, Y U e A1 NOAIINITHUKOB
LS Homummryku [Moammnuuky IBYXPAAHbBIE
é( = iF./C, | _C/HOpSIHbIS
= e | EJV-E)ye | FJV-F)<e | FJV-E)ye | ©
= X | vy | x|y | x| v
0,014 2.30 230 [0,19
0,028 1,99 1,99 10,22
= 0,056 1,71 1,71 10,26
s 0,084 1,55 1,55 10,28
= 10°]0110] 056 | 1,45 | 1,0 0 | 056 | 1,45 |030
% 0,170 1,31 1,31 [0,34
g 0,280 1,15 1,15 0,38
0,420 1,04 1,04 | 0,42
0,560 1,00 1,00 | 0,44
0,014 1,81 2,08 2,94 10,30
0,029 1,62 1,84 2,63 0,34
0,057 1,46 1,69 237 10,37
- 0,086 1,34 1,52 2,18 | 0,41
2 12000110 | 045 | 1,22 | 1,0 | 1,39 | 0,74 | 1,98 045
S 0,170 1,33 1,30 1,84 |0,48
>, 0,290 1,04 1,20 1,69 |0,52
3 0,430 1,01 1,16 1,64 |0,54
5 0,570 1,00 1,16 1,62 |0,54
S [260] - Jo41 087 [ 1 [092]067 | 141 [0,68
ol
36| - 037 ]066| 1 | 066|060 | 1,07 |0,95

[Tpumeuanus: 1. KoapduiumeHtsl Y u e 17151 NpOMEXYTOUHBIX 3HAUYCHU
otHoweHui iF,/Cy, onpeneastoTcs MHTEPHOAIUSH.

2. i —y4ucno panoB ten kaueHus. [Ipu o=0° BO BCEX CilyyasX MPUHUMAKOT
i=1.
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Tabnuya 24
DopMyJIbI AJIs1 ONTPEACIICHHS OCEBBIX HAIPY30K

YcioBus HAIrpy>KCHHA OceBble CUIIBI

$1285; F420
s o _ N
S1<S2; FAZSZ'S] Fal Sla FaZ Fal FA

S1<8y; Fu<$,-S, Fo=Sy, Fa=Fa-F4
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2.5.2 lloadop NOAIMITHUKOB M0 JUHAMUYECKOil IPy3010IbeMHOCTH

[TonGop mpoBoasaT misg o0enx omop Baja. B HEKOTOPBIX M3ACHHSX,
HApPUMEDP B PEAYKTOPAX, sl 00€UX OMOP MPUMEHSIOT MOAIIUITHUKA O
HOTO THMAa W OAHOTO pasmepa. Torma moadop Mpou3BOIAAT MO OoJiee Ha-
IPy>KEHHOM onope. MHOrna u3 COOTHOWIEHUS PAaJAvalibHbIX U OCEBBIX Ha-
IPy30K HEJIb35l 3apAaHEE C YBEPECHHOCTBIO CKa3aTh, Kakas omopa 0ojee Ha-
rpy>keHa. Torga pacder BemyT mapasuiesibHO Uit 00€UX Omop 10 MOJTyYe-
HUS SKBHBAJCHTHBIX JUHAMHYECKUX HArpy30k Pz U Pry, IO KOTOPBIM U
ONPENEsAtOT 00JIEC HATPYKEHHYIO OTIOPY.

Ucxonubie nanubie: F; (H) — panuanbHas Harpyska (paguaibHas pe-
akius onopsl), Fa (H) — BHELIHAS OCeBas CWIIA, ICHCTBYIOIIAs Ha Ball, 1
(vun’") — HacToTa BpameHMs KONbLa, d; (Mm) — AMAMETPHI TIOCATOUHBIX
NOBEPXHOCTEN Basia, KOTOPBIC OEPYT M3 KOMIIOHOBOYHOM CXeMbl; Lo, Lo, —
TpeOyemasi 10JITOBEYHOCTh MOJIIMITHUKA B MJIH.00 WM B 4, YCJIOBHS pa-
OOThI MOAIIMITHUKOB M OXKKMIaeMas UX Neperpys3ka.

[TonGop MOAIMITHUKOB KAUYEHWsI MPOU3BOIAT B CICIYIOIICH MOCIE-
JOBATEJIBHOCTH

1. IlpenBapuTeIbHO HA3HAYAKOT TUI M CXEMY YCTAHOBKH IOIINII-
HHKA.

2. JIns BBIOPAHHOTO TOIIMITHMKA BBIMUCHIBAIOT CIAEAYIOIINAE JIaH-
HBIE:

IUISL [IAPUKOBBIX PAUATIBHBIX W PAAUAIBHO-YIIOPHBIX C YIJIOM
koHTakTa o<l 8° — 3Hauenns 0a30BbIX nuHaMuueckoii C, U cTaTu-
yeckoi Co, paIHAIBHBIX TPY30MO0IBEMHOCTEN,

IUISL IIAPUKOBBIX PAUATIBbHBIX W PAAUAIBHO-YIIOPHBIX C YIJIOM
KOHTakTa 0.>18° — 3HaueHne 0a30BOI AMHAMHYECKON IPy30M0b-
emHoctu C,, 3HaueHus ko3pduiireHTa paauaibHoil X, oceBoil Y
Harpy30kK, KO3QQUIUEHTA OCEBOIO HAIPYKEHHUS €;

ISl KOHUYECKUX POJUMKOBBIX U3 Ta0:1.20 C,, Y n e.

3. OnpenensroT 0CEBBIC COCTABISAIOMINE S U OCEBBIE CUJIbI F,.

4. JIns MOAIIMITHUKOB IIAPUKOBBIX PAIMANIBHBIX, a4 TAKKE IIAPHKO-
BBbIX PaJIMAJIbHO-YIOPHBIX C YIJIOM KOHTakTa o0<18°, mo tabdy.23 B
3aBUCUMOCTH OT oTHOIIeHus F,/Cy, HaxoaaT 3HauceHus X, Y u e.

5. CpaBHuBatoT otHouieHue F,/(VF,) ¢ KOOPPUIMESHTOM e U OKOH-
YaTeJbHO MPUHUMAIOT 3HaueHus kKod(pduimentoB X u Y. npu
FJ/(VF,)<e npunumarotr X=1 u Y=0, npu F,/(VF,)>e nis NOIUINII-
HUKOB LIAPUKOBBIX PaJHaJbHbIX U PaAuabHO-yIIOPHBIX OKOHYA-
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TEJABHO MPUHUMAIOT 3aMMCAHHBIE pAaHEE 3HAYCHUS KOIPPUIIMEH-
TOBXuY.

3neck V — koapduuueHt BpaieHus: V=1 npu BpalleHUn BHYTPEH-
HEro KOJbla MOJUIMITHUKA OTHOCUTEIBHO HAIpPABJICHUS PAaUaJbHON Ha-
rpy3ku 1 V=1,2 npu BpallCHUH HAPY>KHOTO KOJIbIIA.

JIisi KOHWYECKHMX POJIMKOBBIX MOAIIMITHUKOB KPOME 3almMCaHHOTrO
paHee 3HaueHUs KodQpuuuenTa ¥ npuHumMaroT kodpuirent X=04.

JIist NBYXpSAHBIX KOHUYECKUX POJIMKOBBIX MOAIIMITHUKOB e=1,5tga,
npu F,/(VF,)< e koappuuuentsl X=1 n ¥=0,45ctga, a npu F,/(VF,)>e Ko-
s punmentsr X=0,67 u ¥Y=0,67 ctga.

6. BhIUMCASIOT DKBMBAJICHTHYIO AWHAMUYECKYH) DPAIMAIbHYH) Ha-

IPy3Ky
Pi=(VXF+YF)KsKr.

3HayeHue KodpduureHTa 0€30NacCHOCTU TPUHUMAIOT 10 TaldJ.25;

TeMnepaTtypHoro kosgpduumenta Ky — B 3aBUCUMOCTH OT paboueit
TeMIepaTypbl MOAIIUMHKUKA T*

T,°C ... <100 125 150 175 200 225 250
Kr ... 1,00 1,05 1,10 1,15 1,25 1,35 1,40

JIist NOAMIMITHAKOB, Pa0OTAOLIUX MPU TUIOBBIX PEKUMAX HArPYKe-
HUS, pacyeTbl YJ0OHO BECTH C MOMOIIbK KOIPPUIIMEHTA SKBUBAJICHTHO-
cTu K5:

Pexum paboThl 0 I II I v \%
Kg 1,00 0,80 0,63 0,56 0,50 0,40

[Tpu 3TOM MO M3BECTHBIM MAKCUMAJIbHBIM JUTUTELHO ACHCTBYIOIIUM
cunaM Frimax, Fromax » Famax (COOTBETCTBYIOIIMM, KaK MPaBHJIO, MaKCH-
MaJbHOMY W3 JJIMTECJIBHO NEHCTBYIOIMX MOMEHTY) HAXOAAT DKBUBAJICHT-
HbIE Harpy3KHu:

/a3 rlZKEF rlmax, /2 rZZKEF r2maxs /g A:KEF Amax>
10 KOTOPBIM B COOTBETCTBUHU C MIL.1...6 BEAET pacyeT MOIIMITHUKOB KaK
[P TTOCTOSHHOW HArpy3Ke.
7. Onpenenstor TpeOyeMyr0 AUHAMHYECKYH) TPY30MO0ABEMHOCTh

MMOAIIHUITHHUKA
_ L19,160
CTP_PEP\/ 106

-1
IJIe © — 4acTOTa BpalICHUs KOJbLQA, MuH , Lo, — TpeOyemas n0JIroBeY-
HOCTb, 4 (Tab:1.26). JIJis MOALIMITHAKOB APUKOBBIX p=3, JIS1 POJMKOBBIX
p=10/3.
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Tabnuya 25
3HaueHus koxpduurenta K

/i MamuHbl, 000pyI0BAaHUE U YCIOBUS AKCILTyaTaluu Ks

ManiuHsbl JJIA KpaTKOBpeMeHHOﬁ nin HpepBIBI/ICTOfI

1 |»akcnnyaTtanuu: ObITOBO€ 000pynoBaHue, ctpoutenbhbie | 1,0...1.1
1 MOHTQ)XHbIC KPaHbl U MAIIMHBI, TPAKTOPBI
MaliivHbl TOTro K€ Ha3HAYCHHUSI, 4YTO U B 1.1, HO C MOBBI-

5 | WCHHbIMA TpeOOBAHUSAMU K HAECKHOCTHU, MOJABEMHUKH 11 12

>

W KpaHbl I IWTYYHBIX TPY30B, aBTOMOOWIIN, KOMOAai-
HBI, CEJIbXO3TEXHUKA

Maiuvssl 111 OTHOCMEHHOM pabOThI, YKCILTyaTHPYyEMBbIE
3 | He Bcerma ¢ MOJHOH Harpy3Koi; cTaldOHapHbie dJjek- | 1,2...1.3
TPOABUraTENIN, PEAYKTOPBI, aBUAJBUIaTCIIN

MaiuuHbl TOro k€ Ha3HAYeHHs, 4TO ¥ B 1.3, HO pado-
TAKOLIME C TMOJHOW HArpy3KOW, METALUIOPEKYIIME U Je-
peBooOpadaThIBaOIIME CTAHKHU, MEYaTHbICE M TEKCTUJIb-
HbIC MallIMHbI, BO3yXO01yBKH, rpeiihepHbie KpaHbl

1,3...14

Maumusbl 11 KpyIJIOCYTOYHON padoThl;, MPUBOJIBI MTPO-
KaTHOTO 000pYI0OBaHUS, KOMIPECCOPHI, IIAXTHBIE MO/Ib-
E€MHUKH, DHEPreTUUeCKoe 000pyA0BAHUE CPEIHENH MOIILI-
HOCTH, TPAHCIIOPTHBIE OYKCHI, JOKOMOTHUBBI

1,5...1,7

TpyOonpokaTHbIC CTaHbI, BPAIIAIOIINE TEUYM, TPHUBOJIBI 17

2.0
CYJIOBOT0 000pYI0OBAHUS, ICKAIATOPhI ’

HaunboJiee OTBETCTBEHHBIE KPYIVIOCYTOYHO JKCILTyaTH-
pyeMbIE arperarbl, KPYIHbIE JICKTPUUYECKUE MAIUMHBI U
SHEPreTUYECKUE YCTAHOBKH, LICJIIOJIO3HBIE W Oymaro-
JieJaTeNbHbIe MAIlIMHBI U 000PYI0BAaHME, LIAXTHBIC Ha-
COChl U BO3YXOIYBKH, KOPEHHbIEC MOILIMITHUKU CYHO-
BBIX JABUraTesicit

2,0...2,5
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Tabnuya 26
PexomenayemMbie 3HAYECHHSI PACYETHOIO pecypca NOAMMIHUKOB Ly,

MamuHbl 1 000pyAOBAHUE Ly, 4
bbiTOBBIE MPUOOPHI M PEIKO paboTarolee 000py10BaHKE 500
CeNbCKOX03MCTBEHHBIE MAILIMHBI, MEXAHU3MBI C PyU- 54000
HbIM MPHUBOJIOM, JIETKME KOHBEHEphI, aBTOMOOKJIH B
YepBsUHbIE PEIYKTOPHI OOIET0 HA3HAYCHHUS >5000
KonBetiepbl MOTOYHOTO MPOU3BOACTBA, JUPTHI >8000
BoJIHOBBIC W IMTOOOHIHBIC PEYKTOPHI OOIIEr0 Ha3HAYE- ~10000
HUsI
CTalrOHAPHBIE DJIEKTPOABUTATENH, JIEBATOPbI >12000
[ [nMHAPUYECKUE, KOHUYECKUE, KOHUYECKO-
LUJTUHPUYCCKUE U TIJIAHETAPHbBIC PEAYKTOPHI OOLIETO >12500
Ha3HAYCHUS
MaluHbl 111 HENPEPBIBHOW OHOCMEHHOM paboThl, ~20000
CTAHKH, KEJIE3HOIOPOXKHBIA TPAHCTIOPT
MalHbl 111 KpyTJIOCYTOUHO# paboThl (KOMIPECCOPBI, 40000
HACOCHI, CYJIOBBIE TPUBOJIbI) ~
OHEpreTMYeCKUe YCTAaHOBKH, IIAXTHBIE HACOCKI, 000pY- 100000
NOBAHUE MOPCKUX CYJIOB

8. OUEHMBAIOT MPUTOJHOCTh HAMEYEHHOTO THUIIOpa3Mepa IMOIIINI-
HUKA 10 YCJIOBHIO
Cp<C..

Eciu ykazaHHOE YCJIOBUE BBIMOJIHAETCS, TO B 3TOM Clydyae moaodoop
3aKaHYMBAIOT, TaK KaK MOJIIMIHUK OYJIET MMETh PACUETHYHO JOJIFOBEY-
HOCTb, PABHYIO WJIK HECKOJIBKO OOJIBILIE KETAEMOA.

Ecau 3T0 yClIOBHE HE BBITOJIHUMO, TO MEPEXOAST OT JIETKOU CEPUM K
CpenHel uim Tsokenoi (mpu ToM ke auamerpe nangsl d). Ecnim noawmn-
HUK TI0O CBOMM rabapuraM NPUMEHUTH B JAHHOM Y3JI€ HET BO3MOXKHOCTH,
TO CJAEAYET MEPEHTU K APYromMy TUMY MOAIIUIHUKA (HAIpUMED, OT LIapH-
KOBBIX K POJIMKOBBIM) WJIM K JPYTrOil CXEME PACIONOKEHUS WX Ha Bay.
[Ipy OCNOKHEHUSX B BBIOOPE PAAMAIBHO-YNOPHBIX MOALIMINHUKOB (TIpH
HaJIM4uu OOJIBIIUX OCEBBIX HArPY30K M AP.) PEKOMEHAYETCS MEPEXOIUTH
Ha MOJUINITHUKHA C OOJIBIIIMM YTJIOM KOHTakTa (0=26...36°). B HEKOTOPBIX
CIIly4astX MOKET OKa3aThCs, YTO BCE ATH MEPBI HE NAAYT KEIAEMOro (-
(ekra, Toraa CIEAYET YBEJIMYUTH AMAMETP MOCAJTOYHOIO MECTAa M MPOBE-
PUTH MOIIIUITHUK OOJIBIIETO HOMEPA.

Ecin C,p<C; 3HAQUUTEJIBHO BBILIE NAXKE MPU NPUMEHEHUM MOJLINII-

43



HUKA JIETKON CepuM (Y4TO 4acTO MMEET MECTO JUIsl TUXOXOJHBIX BajiOB pe-
AYKTOPOB C IUJIMHAPUYECKAMM WM JUIA BAJOB KOJEC YEPBAYHBIX PEAYK-
TOPOB), TO THAMETP HAMN(bl BaJla YMEHbBIIATh HA B KOEM CJIy4ae HE CJemy-
€T, TaK KaK OH OMpPEACJICH U3 pacueTa Ha MPOYHOCTh. [Ipu 3TOM pacueTHas
JO0JITOBEYHOCTh MOAIIMIHUKA OyAET HAMHOIO OOJIbIIE perjaMeHTUPOBAH-
HOM.

ba3oBy10 AOJTOBEYHOCTD MPEABAPUTENIBHO BHIOPAHHOTO TMOIINUITHHU-
Ka B MJIH. 00. UJIM Y OMPEACISIOT MO CACAYIOMUM (POPMYJIaM:

c ) 10°L,,

_ r —
LlO - Lth - :

Pr 60n
Ecan 06a3oBas I0JroBEYHOCTh OOJIbIIEC WM paBHA TpeOyemoll, TO MoA-
IIUITHUK MPUTOJICH.

JI0IrOBEYHOCTh, pacCUnUThiBacMas 1o 1.8, cooTBETCTBYET 90%-Hol
HAJC)KHOCTH M PacHpOCTPaHSAETCS Ha OOBIUHBIC MOIIMITHUKOBBIE CTalln
IPU HOPMAJIbHBIX YCJIOBHUSAX AKCIIyaTaluu (IMpaBUIbHON yCTAHOBKE IMO/I-
IIUITHKKA, MPAaBUJIBHOM CHOCO0E CMA3KH, 3alUTE OT MPOHUKHOBEHHUS MHO-
POIHBIX TE€J, B CJIy4ae, Koraa MOAIIMIHUK HAaXOAUTCS MOA ACHCTBUEM
HOPMAaJIbHON HArpy3Ku U HE TMOJBEPracTcs BO3ACHUCTBUIO SKCTPEMAIIbHBIX
TEMIIEPaTyp).

IIpn pacuere MMHAMUYECKON TI'Py30NOABEMHOCTA W SKBHBAJCHTHOM
AUHAMMYECKOW Harpy3Ku y3ja, COCTOSIIEr0 U3 CIBOCHHBIX pPaaualibHO-
VIIOPHBIX MOJAIIUITHUKOB, YCTAHOBJIEHHBIX Y3KUMU WJIM [IUPOKUMHU TOPIA-
MH HApY>KHBIX KOJICI APYT K APYTY, Hapy OJMHAKOBBIX MOIIAITHUKOB pac-
CMAaTPUBAIOT KaK OJIMH ABYXPAIHBIA PaAUaIbHO-YIIOPHBINA MOAMIMITHUK.

Jlns onpeneacHuss TO0JArOBEYHOCTH TAaKOrO MOJAIIMITHUKOBOTO Y3Ja
UCToJb3yI0T popmyibl m.8. [Ipu 3ToM BMeCTO C; MOACTABISIOT 0A30BYIO
IMHAMAYECKYIO PAIHAIBHYIO TPY30MOAbEMHOCTh C;x KOMIUIEKTA M3 JBYX
NOJAIIUITHUKOB. ISl IApUKONoAMUIMHUKOB Cix=1,625C,, nisi poauKonoa-
munHUKOB Ci3=1,714C;. ba3oBas cratuyueckas paavajibHas rpy30M0abEM-
HOCTb TAKOTO KOMIUIEKTA PaBHA YJIBOCHHOW HOMHUHAJIBHOW I'PYy30MOABEM-
HOCTH OJTHOTO OJHOPAAHOIO noamunHuKa Cos=2C;.

[Ipu moaOope ABYXPAAHBIX paaualbHO-YIOPHBIX LIAPUKOBBIX WJIU
KOHUYECKUX POJIMKOBBIX MOAIIUITHUKOB CJACAYET YUUTHIBATH, YTO MPHA OT-
HoleHun F,/F,<e nx pacCUMTHIBAIOT Kak ABYyxpsaHbie. Ecnu F,/F,>e, TO B
ABYXPAAHBIX MOAIIMIHUKAX OyaeT padoTaTh TOJBKO OIMH PSI TEJ Kaue-
HUS, U BEJIMYMHY JUHAMHUYECKON IPY30MOABEMHOCTH CJICYET MPUHAMATh
TaKOM ke, KaK sl OHOPAAHOTO MOAIIUITHUKA.

44



3 BLIIIOJIHEHUE YEPTEXXA
3.1 TpeGoBanus K padouuM HYepre:Kam

JleTanb pacroJiararoT Ha YEPTEIKE B MOJOKEHUU, B KOTOPOM €€ yCTa-
HABJIMBAIOT HA CTaHKE, B YaCTHOCTH OCh JICTAIM — Te&ja BpallcHus (Ba,
3y04yaroe KOJECO, IIKWMB, CTaKaH) PacnojiaraloT NapajuieibHO OCHOBHOM
HAJIITUCH.

MN3o0parkeHne IeTaiu — TeJa BPAICHUS — PACcloyiaratoT Ha YEepTEkKe
BIIPABO CTOPOHO#, 00JIe€ TPYyA0EMKOM 1111 TOKapHO 00paboTKH.

Pa3zmepnl.

1. Ha yeprexxe MODKHO OBITH 3a/1aHO MUHMMAJIBHOE YHUCIIO pa3Me-
POB, HO IOCTATOYHOE AJISl U3TOTOBJIEHUS U KOHTPOJIS JETAJIH.

2. Kaxnplii pazmep cienyeT NPUBOIUTh HA YEPTEKE JIMILB OJIUH Pas.

3. He momyckaercs BKJIKOUEHHE IIUPUHBI (PACOK M KAHABOK B OOIIYIO
pa3sMEpHYIO 1ICMOYKY pa3MepoB. Pasmepsl pacok ¥ KaHABOK JOJDKHBI ObIThH
3a71aHbI OTIEJIBHO.

4. Bce pa3Mepsbl, KOTOPBIE 3aJal0T HAa 4YepTekax JeTajci, YCIOBHO
JIEJIAT HA JIBE TPYIIIIbI:

a) pasMepbl (QyHKIHOHAIbHbIE. K HUM OTHOCAT pa3sMephbl, OMpeje-
JISIOIIME KAaYECTBEHHBIC TOKa3aTeIn M3ACMNSA: pa3Mepbl COOPOUYHBIX pas-
MEPHBIX LIETEH, CONMPAKEHHBIE PA3MEPBI, TUAMETPbI MOCATOYHBIX MECT Ba-
JIOB 111 3yOUaThIX, YEPBIUHBIX KOJEC, My(PT, MOAIUITHUKOB U JIPYTUX Je-
Tajieit, pa3Mepsl pe3b0d Ha Basiax A1l YCTAHOBOYHBIX T'aekK;

0) pa3zMepbl CBOOOTHBIE.

OCHOBHOW MPUHIMI 3a4aHUSI Pa3MEPOB Ha YepTekax AcTaleh 3a-
KJIIOYAETCs B CJCAYIONIEM: (PYHKIIMOHAJIBHBIE Pa3Mephl 3aJal0T Ha YepTe-
J)Kax JeTajei, B3SIB MX W3 YepTeka COOPOYHON €AVMHUIIBI U M3 CXEM pas-
MEPHBIX LIETIEM.

IIpene/sibHbIC OTKJIOHEHHSI PA3MEPOB.

1. JIoa BCEX pasMEPOB, HAHECEHHBIX HA YEPTEKE, YKA3BIBAIOT MPE-
JICJIbHBIE OTKJIOHEHUS B MUJIMMETpax. JlomyCKaeTcs HE yKas3bIBaTh Ipe-
JICJIbHBIE OTKJIOHECHUS HA pa3Mepax, ONPEICSOInX 30Hbl PA3JIMYHON 1Ie-
POXOBATOCTH W PA3JIMYHON TOUYHOCTHU OJTHOW U TOM KE MOBEPXHOCTH, 30HBI
TEPMUYECKONH 00pabOTKH, MOKPHITHS, HAKATKH, a TAKKE Ha AMaMETpax Ha-
KaTaHHBIX MMOBEPXHOCTEN. B 3THUX Cllydasx HEMOCPEACTBEHHO Y TAKUX Pa3-
MEPOB HAHOCAT 3HAK ~.

2. IlpenenbHble OTKJIOHEHHS MHOTOKPATHO MOBTOPSAIOIIAXCS pa3Me-
POB OTHOCHUTEJILHO HM3KO# TouHOCTH (0T 12 KBanuteTa u rpydee) Ha u30-
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OpaXEHUU JETAIN HE HAHOCST, & YKA3bIBAIOT B TEXHUYECKUX TPEOOBAHUAX
oOLIEH 3amuChlo THUMA, HAPUMED, JJIi CPEAHEro Kjiacca TOYHOCTH: «O0-
e aonycku no 'OCT 30893.1: +1,, —t,, 16,/2».

3. IlpenenbHbIe OTKJIOHECHHMS JIMHEHHBIX PAa3MEpPOB YKA3bIBAKOT I10
OJTHOMY U3 CJIEIYIOLIUX TPEX CIOCOOOB:

YCJIOBHBIMU 0003HAYEHUSAMH MOJIEH 10myCKOB, Hanpumep 40A7;

YUCJIOBBIMU 3HAUYCHHUAMU MPEACIbHBIX OTKIOHEHWM, Hampumep, 40.
0,025,

YCJIOBHBIMH 0003HAYEHUSAMU TOJIEH TOMYCKOB C YKa3aHUEM CIpaBa B
ckoOKax 3HAYCHUI MpeneabHbIX OTKIOHEHUH, Harpumep 40A7( o 0s).

PexomeHayeTcs NpUMEHSTh NEPBbIA CHOCOO MPU HOMUHAIBHBIX
pasMepax, BXOAIMX B Psii CTAHAAPTHBIX YKCEN, BTOPOW NPU HECTAHIAPT-
HBIX YHCJIAX HOMHUHAJIBHBIX PA3MEPOB U TPETUI MPHU CTAHAAPTHBIX YMCIAX,
HO TIPU HE PEKOMEHAYEMBIX MOJISIX IOy CKOB.

4. TlpenenbHbIE OTKJIOHEHUSI CBOOOIHBIX PAa3MEPOB OrOBAPUBAIOT B
TEXHUYECKUX TPEOOBAHUAX 3aMUCHIO, AHAJOTUYHON 3aMKuCH JIJIsi Pa3MEPOB
HU3KOW TOYHOCTH.

Jlonycku GopMbl B pacnoJIo:KeHUsl IOBEPXHOCTEH.

ITpu oOpaboTke neraneii BOZHUKAKOT MOTPEUIHOCTH HE TOJIBKO JIW-
HEWHBIX PA3MEPOB, HO U TEOMETPUUYECKOM (POPMBI, & TAKXKE MOTPEIITHOCTH B
OTHOCUTEJBHOM PAaCHOJIOKEHUM OCEH, MOBEPXHOCTENR M KOHCTPYKTHBHBIX
AJIEMEHTOB JICTAJCH. OTH MOTPEIIHOCTH MOTYT OKa3bIBaTh BPEIHOEC BJIMSI-
HUE Ha pabOTOCMOCOOHOCTH IETAJICH MalllvH.

JInsi MOAIIMITHUKOB KAYEHUsI BaXKHO, YTOObI HE UCKAXKAJIUCh JTOPOK-
KM KaUYeHHS KOJEL MOAIMIHUKOB. KoJblia MOAMUITHUKOB OYEHb MOIAT/IU-
BbI, IPY YCTAHOBKE HA BaJI WJIM B KOPITYC OHU KOMUPYIOT (hopMy mocaiou-
HBIX MOBEPXHOCTEMN.

B cnyuae mepekoca koJsiell MOIIIUITHUKOB YBEJIMYUBAIOTCS COMPO-
THBJICHUE BPALICHUIO BAJIOB U MOTEPHU DHEPIUU, CHUXKACTCS MX JI0JTOBEY-
HOCTb.

Jlomycku (OopMbl M PACMOJIOKEHUSI MMOBEPXHOCTEH YKa3bIBAIOT Ha
YEpTEKE YCIOBHBIMU 0003HAYEHUSAMU — IpaMUECKMMH 3HaKaMH, KOTOPbIC
3aMKUCHIBAIOT B PaMKe, Pa3le/ICHHON Ha JABE Wiu Tpu 4Yactu (1aba.27). B
NEPBO YacTH pa3MelaloT rpaduyeckuii 3HaK Aomycka (popmbl U pacro-
JIOXKEHUS, BO BTOPOM — YKMCIOBOE 3HAYEHUE JOMYyCKAa U B TPEThE — 000-
3HaYeHKE 0a3bl, OTHOCUTEJILHO KOTOPOil 3a/1aH NOIMYCK.
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Tabnuya 27
VY cioBHBIE 0003HAUEHUSA
JOMYCKOB ()OPMbI U PACIOJIOKEHHS TOBEPXHOCTEH

Jlonyck 3HakK
[TpsmonnHeHOCTH E:
Kpyrioctu o] ]
[yauaapudHOCTH E:
CoocHocru* @l | |
[TapannensHoCTH [//] [ ]
CummeTpuyHocTH™ =] | |
[lepneH UKy JIAPHOCTH [_L| ||
PanuanbHoro OueHus
Topuesoro oueHus /] |
buenus B 3aJaHHOM HalpaBJICHUH
* 3naku & 1 T 03HAYAIOT, YTO JOMYCKH 3aJaHbl B AMAMETPATIHLHOM
BbIPAYKEHUH

IllepoxoBaToCTH MOBEPXHOCTEH.

N3  uyucna  mapamMeTpoB  LIEPOXOBATOCTH,  YCTAHOBJICHHBIX
['OCT 2.309-73 HaunOoJiblliee MPUMEHEHUE B MAIIMHOCTPOCHUM HALLIN
CJIEYHOUINE:

Ra — cpenHee apu(pMETHUECKOE OTKIOHEHUE TPODUIISA, MKM;

Rz — BbICOTA HEPOBHOCTEH MPOPUIIS, MKM;

t, — OTHOCUTEJIbHAS ONOpHAs JJIMHA Npo(uis, 1€ UHAEKC p — 3Ha-
YEHHUE YPOBHS CEUSHUS TTPODUIS.

Jlns 0003HAaYEHMS HA YEPTEXkKax LIEPOXOBATOCTEH MPUMEHSIOT 3HAKH
(puc.11). Ecnu Bua oO6pabOTKM MOBEPXHOCTU HE YCTAHABJIWBAETCS, MpPU-
MEHSIOT 3HaK (puc.11, a). 310 0003HAUECHUE SIBISETCS MPEANOUYTUTEb-
HbIM. Eciiu TpeOyeTcs, 4ToObl MOBEPXHOCTh ObLia 00pa3oBaHa 00s3aTe/Ib-
HO yJaJieHHeM CJIosl MaTepualia, HampuMep TOYEHUEM, HUIM(OBaHUEM U
p., IPUMEHSIOT 3HaK (puc.11, 6). Ecau BaxkHO, YTOOBI OBEPXHOCTH ObLIA
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oOpazoBaHa 0€3 yaajeHus Cjos Marepuana (YeKaHka, HaKaThIBAEM POJIM-
KaMH 1 Tp.), IpUMEHsIOT 3HaK (puc.11, ). Takoii ke 3HaK MPUMEHSIOT ISl
0003HAUYCHHS WLIEPOXOBATOCTH HOBerHOCTeﬁ HE 00paldaThIBaEMbIX IO

noaupo8amam
77% ///9//////////
6
T7777777777777 J77/7777777777

Puc.11 O6o3naueHne mepoxoBaTOCTH

JAHHOMY YEPTEXKY .

[IpennoururensHo HOpMHUPOBaTHL MapameTp Ra (puc.11, 2). Yucno-
BbI€ 3HAUEHHUs MapameTpa IIEePOXOBATOCTU JJIi MOCATOYHBIX MOBEPXHO-
CTeit MOXKHO MPUHKUMATh U3 TadI. 28.

Tabnuya 28
UucnoBble 3HAUEHUS MapamMeTpa WepoxXoBaTocTu Ra
Bu noBepxHocTH Ra, Mmxm
Topiibl 3aMJIeYuKOB BAJIOB JJ1s1 Oa3UPOBAHUS
MOAIUITHUKOB KaueHus Kjacca TouHoctu O 1.6
3y04aThIX, YEPBAYHBIX KOJIEC MPH OTHOUICHWUW JJIMHBI OT-
BEPCTUS CTYIUIIBI K TUAMETPY:
1/d<0.8 1,6
1/d>0.8 32
ITOBEPXHOCTH BAJIOB MO PE3MHOBBIE MAHYKEThI 0,2
KanaBku, (packu, paauycChl, rajiTeJid Ha Bajlax 6,3
[ToBEPXHOCTH IIMOHOYHBIX MTA30B HA BAJIAX:
paboune 32
Hepaboune 6,3
[InIMHAPUYECKHE MOBEPXHOCTH LIEHTPUPYIOIIINE 0,8
[nmHapryecKkre MOBEPXHOCTU HELCHTPUPYIOLINE 32

O0o03HaYeHus TepMUYECKOoii 00padoOTKH.
Cranmaprom ['OCT 2.310-68 ycTaHOBJEHBI CACAYIOIIKME MTpaBuja
HAHECCHHWS HA 4Yeprekax YKa3aHuid O TEPMHUYECKOM W XUMHKO-
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TepMUUYSCKOi 00paboTke, oOecrneunBaroleli MOJy4eHHE HEOOXOIMMbBIX
CBOMCTB Marepuaia AeTalu.

Ecnu BCro aeranp noaBepraroT TepMooOpadOTKE OAHOTO BHA, TO B
TEXHUYECKUX TPeOOBaHUAX UEpTEekKa MPUBOAAT TpeOyeMble MOKa3aTeIu
CBOMCTB MaTepuasa; 3anuch TUMA;

a) 235...265 HB unu 20515 HB;

0) 44...50 HRC nnm 4415 HRC,

B) TBU A 1,6...2,0,44...50 HRC (OGykBoii # o0o3HaueHa riayOWHA
00paboTKH B MM);,

r) uementuponars 22 1,6...2,0; 44...50 HRC.

Ecau tepMo0o0OpaboTke MOABEPratoT OTACIbHBIN YYaCTOK IETaIH, TO
€ro OOBOAST HA YEPTEXKE YTOJUICHHOW TPUX-TTYHKTUPHOW JIMHUCH
(s/2...2/3s, rne s — TOJIIMHA OCHOBHOW KOHTYPHOH JMHUU), a Ha MOJIKE
JIMHUM-BBIHOCKM HAHOCAT MOKA3aTeNIM CBOMCTB Marepuana (puc.12,a).

. TBY h 1.6..2.0 5
44.. 50 HRC /L
~ 30
l N

Puc.12 OGo3HaueHne TepMUIECKOi 00paboTKH

Ecnu BCrO meTanb noasepraroT OJJHOMY BUIY TEpMOOOPaOOTKH, a He-
KOTOPbBIE €€ YaCTH JPYroMy WM OCTaBJIAIOT 0e3 00paboTKW, B TEXHUYE-
CKHX TPeOOBaHUAX JICNIAOT 3aIKUCh 0 TUITY:

a) 55...60 HRC, kpome MecTa ykazaHHOro oco6o (puc.12,a);

0) 40...45 HRC, kpome noBepxHocTH A (puc.12,0).

3.2 Pabdounii yepTex BaJja
Ha ueprexax BajoB 3a1al0T CONPSIKEHHBIC, LIETTOYHBIC, Tra0apUTHBIC
n cBoOoaHbIe pasMepbl. Ha puc.13 moka3zaHbel cnocoObl 3aJaHMsl OCEBBIX

pa3mepoB Basa. Ha 3tom pucynke o0o3Hauensl pasmepsl: C; u C, — co-
NPSDKEHHBIE (JTMHBI IIMOHOYHBIX Na30B), /' — rabapuTHelil, K; u K; — KO-
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OPJAMHUPYIOIIUE PACIOJOXKEHUE IIMOHOYHBIX Ma30B; /| — JJIMHA BBICTY-
NAKoIIEro KOHI@A Baja (MpUCOSAMHUTENbHBIN pasmep), b, [5, [, — IMHBI 1O-
CaJI0YHBIX MOBEPXHOCTEH (pasmepsl /i — [s OTBEYAIOT MOCJICA0BATEIbHBIM
JTanam TokapHoit 00paboTKu Baja).

——~——— e —]

N I D ,_._._._.._. _____________________ =) |-

I4 C1 Ki

l

r

Puc.13 CniocoObl 3a1aHust OCEBBIX Pa3MEPOB Bajia
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Ha deprexkax BajioB 3a7al0T Takke MIyOMHY LIMOHOYHOIO Masa —
pa3smep ¢ (puc.14). Ecnu mnoHoYHbIH Ma3, pacnojoKeHHbIM Ha KOHIIC Ba-
= Jla, CKBO3HOM, TO YyIOOHEE I KOHTPOJIS

! 2 3a/1aBarb pa3mep d-1.

Ha mmpuHy HINMOHOYHOrO masa Mmpu-
BOSIT 00O3HAYEHUE TOJIA JOMyCKa, Yalle
Bcero P9. IlpeaenbHoe OTKJIOHEHHE ITyOu-
Hbl IIMOHOYHOIO TMas3a f; MNpU CEYCHUU

IINOHKH 10 6x6 mm — 0.1  mwm;
Puc.14 O603HaquI/1e Ty OUHBI 6x6...32x18 — +0.2 mm.

MIMTOHOYHOTI' O 11a3a

Ha pasmep d-f; npenenbHbE OTKIIO-
HEHUS 3a7at0T cOOTBETCTBEHHO — 0.1 1 — 0,2 mm.

Jlonycku ¢opmul u pacnonodicerusi nosepxnocmeii. Paboueit ocbro
BaJia SIBJSIETCS 001Iast OCh MOCATOYHBIX MOBEPXHOCTEN JJI MOAIIUITHAKOB
KaueHus. I1a 0Ch 0003HaUeHa Ha puc.15 OykBamu AS. Ha 3TOM k€ pucyH-
K€ MPUBEICHBI 0003HAUYCHHSI HEKOTOPBIX Pa3MEPOB, a B paMKaxX — YCJIOB-
HbIC 0003HAUYEHHUSI TOTTYCKOB (POPMBI M PACIIOJIOKEHUS.

Ha3zHaueHue kaxaoro U3 A0MyCcKOB (DOPMbI WIJIM PACMIOJIOKEHUS Clie-
JYIOLLEE:

JIoyCK UUIVMHAPUYHOCTA TMOCATOYHBIX MOBEPXHOCTEH ISl MOJI-
HIUMHUKOB KaueHus (1o3.1) 3a7atoT, 4To0bl OTPAHUYUTH OTKIIOHEHUS T€O0-
METPUYECKOW (OPMbI 3TUX MOBEPXHOCTE W TEM CaMbIM OTPAHMUYUTH OT-
KJIOHEHMSI T€OMETPUYECKOM (POPMbI JOPOXKEK KAUCHHUS KOJICL MO IIUITHU-
KOB,

3yOuarbie U YEPBSIYHBIE KOJIECA, MY(ThI, IIKUBBI, 3BE3JJOUYKH Haca-
KUBAIOT HA BaJbl C HATATOM. YTOOBI OrPaHUYUTHh KOHIEHTPAIUIO JIaBJIC-
HUI HA MOCAI0YHbIC MOBEPXHOCTU BAJIOB, 3a/1Al0T JOMYCK HUJIUHAPUYHO-
ctu (1o3.2, 3);

JOMYCK COOCHOCTH TMOCAAOUYHBIX MOBEPXHOCTEN I MOAIIMITHUKOB
KaueHUs OTHOCUTEIBHO MX 00uIeil ocu (1mo3. 4) 3aaar0T, 4ToObl OrpaHu-
YUTh MEPEKOC KOJICI MOAMINITHUKOB KAUCHHUS,

JOMYCK COOCHOCTU TOCATOYHON MOBEPXHOCTH ISl 3y04UaToro, 4ep-
BAYHOrO KoJieca (1103.5) 3a1arT, 4TOObl 00ECIEYUTh HOPMbI KHHEMATHYE-
CKOM TOYHOCTH M HOPMbI KOHTAKTa 3yOUaThIX M YEPBSIYHBIX NEpEIay;

JOMYCK COOCHOCTH TMOCAJOYHON TOBEPXHOCTH [JISi MOJyMY(ThI,
IIKWBA, 3B€37104KH (1103.6) 3a1al0T, YTOObI CHU3UTh AUCOANaHC Baja U Je-
TaJICi, YCTAaHOBJICHHBIX HA 3TON MOBEPXHOCTH. JI0ONTyCK COOCHOCTH IO 3TOM
NO3UIMK 337al0T NpU 4YacToTe BpaileHus Bajga #>1000 o6/MuH, a npu
MEHBILIEH YaCTOTE €ro HE 3a1ak0T,
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JOMYCK MEePNEHANKYJIIpHOCTH 0a30BOro Topiia Baja (1o3.7) Ha3Ha-
YaroT, 4yTOObl YMEHBIIUTH MEPEKOC KOJICI[ TOIIIMITHUKOB M HCKKECHUE
reOMETPUYECKOI (OPMBI TIOPOKKM KaueHUS BHYTPEHHEro KOoJjblla TO/I-
HIMITHUKA;

JAOMYCK MEPHEeHIUKYISPHOCTH 0a30BOro Topla Bajia (1mo3.8) 3a1arT
11 Y3KUX KOJIeC, Y KOTopbIxX //d<0,8. Jlonmyck 3a1at0T, 4ToObl 00eCneUnTh
BBIMOJTHEHHE HOPM KOHTakTa 3yObeB B mepemade. [lpm  oTHOIICHHMH
I/d>0,8nomyck NeprneHaAnKyJJSPHOCTH M0 1103.8 HE 3aat0T;

JAOMYCK paavajibHOro OMEHUS MOBEPXHOCTH Bajia (103.9), pacmoo-
JKEHHOH MOJ PEe3WHOBOM YIUIOTHSIIOIIEH MAaHXKETOM, 3a/1at0T, 4TOObl Orpa-
HUYWUTh aMILIUTYAy KojeOaHuii padouell KpOMKHU pPE3MHbI, BbI3bIBAIOIINX
€€ YCTaJOCTHOE pa3pylleHHe. DTOT JOMYCK 3aJar0T MPU YacTOTE Bpallle-
Hus Bana #>1000 06/MuH;

IS KOHMYECKOro KoHma Baja (1mo3.10) ycTraHaBiIMBarOT AOIMYCK
KPYTJIOCTH TIONEPEYHOT0 CEYEHMS KOHYCAa M MPSIMOJUMHEHHOCTH €ro oOpa-
3YIOIIMX.

B 1a6:1.29 npuBeieHbl MOCAAKU OCHOBHBIX A€Talleli nepenay Ha BaJl.

Tabnuya 29
[Tocanku OCHOBHBIX JETAJICH NIEPEIAY HA BaJl
PexomeHyemble 1o
[Tpumep coenuHeHus
JOTIYCKOB BAJIOB
6. 56 3y0OuaTeie W YEPBSYHBIC KOJECA HA Bajbl MPU
’ TSDKEJIBIX Y IAPHBIX HAIPY3Kax
3y0OuaThie W 4YEpBAYHBIE KoJjeca W 3yOuaTble
po, 16 MY(Thl Ha BaJibl, BEHIbl YEPBAYHBIX KOJIEC HA
LEHTP
3y0uarble Kojeca TPU YaCTOM JIEMOHTAXKE,
n6, mo, kb HIECTEPHUA HA BAJIax JJICKTPOABUTATENCH, My(]-
Thl, MA3CyACPKUBAIOIINE KOJIbLIA
56, h6. 7 CrakaHbl TIOJ MOAIIUITHUKA KAYCHHSI B KOPIYC,
S pacopHbIE BTYJKH
r6 MyQTbl pH TKENBIX YAAPHBIX HATPY3KAX
Js6, h6 [IxkuBbLI ¥ 3BE304YKHU
h8 PacniopHbie KOJIbLIA, CaJIbHUKHI
H9, N9, P9 [IIluprHa MNOHOYHOIO Masa
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B 1a6n.30 B COOTBETCTBUM C MO3MIMAMU, YKA3aHHBIMU Ha puc.15,
NPUBEICHBI YKa3aHUs MO OMPECICHUIO A0MYCKOB (DOPMBI U PaCOIOKE-
HHS TTIOBEPXHOCTE.

JlonyCKkM pacrnoyIOXKeHHS S3JEMEHTOB AcTajel s Oa3upoBaHMS
MOAIIMITHAKOB KQUEHHUs 3aBUCAT OT THIMA NOAIIUITHUKOB, KOTOPBIC ACJIATCS
Ha CJAEAYIOIINAE TPY TPy

I — mwapukoBbIE paauaIbHbIE U PAANATBHO-YIIOPHBIE,

Il — panguanbHbIe ¢ KOPOTKUMHU HUJIAHIPUYECKUMHU POJIMKAMM,

III — KOHUYECKHUE POJIUKOBBIE.

Tabnuya 30
Onpenenenne 10y CKOB (DOPMbI M PACTIOJIONKEHHS TOBEPXHOCTEMN
[lo3unus Jlommyck
123 UUIMHAPUYHOCTH — 7~0,3¢, Te ¢ — nomyCcK pasmepa
7 NOBEPXHOCTH (Tabs.31).

4 COOCHOCTHM Ha auametrpe d no tadn.32. CteneHp ToY-
HOCTH ISl TPy noamuunaukos: [-7, 11-6, 111-5.

5 COOCHOCTH Ha auamerpe d no 1adn.32. CTeneHb TOYHO-
CTH 1o Tab.33.

6 coocHocTH 7x48/n, n >1000 mun’;
JOIYCK B MM.
NEPNCHANKYJAPHOCTU HA JuameTpe dpy no T1abn.34.

7 CreneHb TOUHOCTH JJIs TPy NoAWUnHUKOB: -8, 11-7,
I11-6.

3 NEPIEHANKYJIAPHOCTH Ha AuaMmeTpe ds npu //d<0,8 mno
ta6.s1.34. CTeneHb TOYHOCTHU 1O Tad1.33.

9 paanaibHoro oueHus 7=48/n, n >1000 mur";
JOMYCK B MM.

1 napauiesbHOCTH — T120,6fy,;, CUMMETPUYHOCTH —
T=4t,,, TIE tyy; — NOMYCK IKMPUHBI IIMOHOYHOIO Ma3a.

JlonyCKM IUJIMHAPUYHOCTH, @ TaKXKE JOMYCKHM CUMMETPHUYHOCTH M
NapajuleIbHOCTH IIIMOHOYHBIX MAa30B IOCJIE WX ONPEACICHUS TOJXKHBI
OBITh OKPYTJICHBI B OJIMKANIIYIO CTOPOHY /10 YKCJA W3 PAAa MPearnoyTu-
tenbHbIX: 1; 1,2; 1,6; 2;2,5;3;4;5;6;8;10; 12; 16; 20; 25; 30; 40; 50; 60;
80.
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3HAYEHUS JOMYCKOB

Tabnuya 31

HNnTepBabl KBAJINTEThI
pa3MepoB 6 7 8 9

JlonyCK, mxm
CB.3106 8 12 18 30
» 6 »10 9 15 22 36
» 10 » 18 11 18 27 43
» 18 » 30 13 21 33 52
» 30 » 50 16 25 39 62
» 50 » 80 19 30 46 74
» 80 » 120 22 35 54 87
» 120 » 180 25 40 63 100

Tabnuya 32

J1omyCK COOCHOCTH

HNurtepranbl

CreneHrd TOYHOCTH JOIYCKOB COOCHOCTH

R 5 6 7 8 9
JlormyCck COOCHOCTH, MKM
Cs. 16 no 30 10 16 25 40 60
» 30 » 50 12 20 30 50 80
» 50 » 120 16 25 40 60 100
» 120 » 250 20 30 50 80 120
» 250 » 400 25 40 60 100 160
Tabnuya 33

CTeneHp TOYHOCTH JIOIYCKOB COOCHOCTH

CreneHp KUHE-

JlnameTp NeNUTEIBbHON OKPY>KHOCTH

MATHHCCKON | p 750 110 125 | CB. 125 110 280 | CB. 280 110 560
TOYHOCTH TIEepe-
naun CTCIICHb TOYHOCTH OOIMYCKOB COOCHOCTH
6 5 6 7
7 6 7 7
8 7 7 8
9 7 8 8
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Jlonyck napajiebHOCTH, MEPHEHAUKYJISIPHOCTH

Tabnuya 34

CreneHn TOYHOCTH JIOMYCKOB MAPAIIEIBHOCTH,
NEPIECHINKYJISAPHOCTH
HNuTtepasbl 5 6 7 2 9 10
pasmMepoB
JlonyCk# napajuieIbHOCTH, MEPIEHANKY JIIPHOCTH,
MKM
Cs. 16 no 25 4 6 10 16 25 40
» 25 »40 5 8 12 20 30 50
» 40 » 63 6 10 16 25 40 60
» 63 » 100 8 12 20 30 50 80
» 100 » 160 10 16 25 40 60 100
» 160 » 250 12 20 30 50 80 120
» 250 » 400 16 25 40 60 100 160
Tabnuya 35

CTeneHp TOYHOCTH IOMYCKOB MEPICHIUKYJISIPHOCTH

CreneHb TOUHOCTH rnepcaayd 1m0 HopMaM KOHTAKTa

6 7,8 9
Tun xosec
CTEMEHb TOYHOCTH
JOIYCKOB MEPNEHIUKYJIIPHOCTH
3y0Ouarbie 5 6 7
UepssuHbie 6 7 8
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4 IOPANOK BBIIIOJIHEHUS KOHTPOJIbHOM PABOTBI

[To 3amaHHBIM TEOMETPUUECKUM MapamMeTpam BaJia, KPYTALIEMY MO-
MEHTY, pa3Mepy 3yOuaThIX Kojec TpeOyeTCsl BBIMOJIHUTH pacyeT Baja Ha
CTaTHUYECKYIO MPOYHOCTh U BBIHOCIMBOCTb, a TAKXKE MOA00PATh U paccyu-
TaThb HA JUHAMMYECKYIO I'PY30MOABEMHOCTH TMOIIIUITHUKA KaueHus. Ha-
NPABJICHUE CUJI, ICUCTBYIOLIMX HA BaJl, MOKA3aHO HA PACYETHOM CXEME.

[Ipy BBIMOJHEHUH PACUETOB PEKOMEHAYETCH CISAYIOLIAs TOYHOCTH!
JUISL CUJI — LeJIoe Yucio H, njasg MOMEHTOB — LEJIO€ YHucio H-mm, 1 Ha-
npsokeHuii — uesnoe uucino Mlla. Ipu stom 0.5 u 00JbIIE NPUHUMAIOT 3a
SAVHUILY, a MEHbLIAsA ApoOb oTOpackiBaetcs. Jiss TMHEHHBIX pa3MepoB B
MUJLTUMETPAX OEPYT TOJBKO LIEbIC UHUCTIA.

Ecnu Tpelyercs HailTH MPOMEKYTOUHOE 3HAYEHUE UCKOMOU BEJH-
YUHBI, HE MPUBEIACHHOE B TAOJIMIIC, UCTIOJIB3YIOT JUHEHHOE MHTEPIOJIUPO-
BaHue. Hanpumep, He0OX0IMMO OMPEAEIUTh MO TalJuIe BEIUYUHY Y mpu
X=5,6. B Tabnuue ykazanbl jquiib 3HadeHus Y1=14,8 npu X1=5,4 u ¥,=223

npu X,=5,7.
Torma BenuuuHa Y npu X=5.6:
Y=Y, +M(X—Xl)= 14,8+w(5,6—5,4)= 19,8.
2~ A >/ =9,
WNnu npyrum nytem
Y=Y, —M(X2 - X)=223 —M(SJ ~5,6)=198.
Xz - Xl oI T

Pewenue 3amaum cieayer HauMHATHL C OPUEHTUPOBOUYHOIO pacyera
BaJjia TOJIbKO HAa KPYUYEHUE MTPU TOHMIKEHHBIX IOy CKAEMBbIX HAMPSIKEHUAX.
[Tocne BBIMOJHEHHOM TakuM 00pa30M OLICHKW JUaMeTpa Bajia B MECTE TO-
caaku 3y0uaThixX KoJec (My(ThI, 3B€310YKM WM IIKUBA) HEOOXOMMO pas-
paboTarh €ro KOHCTPYKLHMIO, OMPEACIUB THAMETP MOCATOYHBIX MECT MOJ-
UIWITHUKOB.

[To nuamerpy Baja B MECTE YCTAHOBKHU MOAIIMITHUKOB MO KATaJIOTy
noao0paTh MOIIMIHUKKA W TPOBEPUTH UX JTUHAMUYECKYIO TPY30MOIbEM-
HOCTh. Pacuer mogmMnHUKOB BECTH ISl MOCTOSIHHOTO PEKMMa HarpyxKe-
HUS, KOOP(PUUHUEHT SKBUBAICHTHOCTU Kp=1.

1[10060p noouwunHukos KayeHusi TPOU3BOAAT B CICAYIOLICH MOCIEn0-
BaTEJIbHOCTH:

1. TlpenBapuTebHO HA3HAYAKOT TUM W CXEMY YCTAHOBKU MOJIIWII-

HUKA.
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2. Jlns BbIOpAHHOTO MOAIIMIIHMKA BBIMMCHIBAIOT CISAYIOLIUE JIaH-
HBIE:

JJIS. IIAPUKOBBIX PavalibHbIX U PAJANAIbHO-YIOPHBIX C YIJOM

KoHTakTa 0<18° - 3HayeHus 0a30BLIX nuHamMuueckoil C, U cTaTu-

yeckoit Cy, paguaabHbIX IPYy30M0IbEMHOCTENH;

JUIS. IIAPUKOBBIX PaualibHbIX U PAaJAUaIbHO-YIOPHBIX C YIJOM

KOHTakTa o0>18° - 3HaueHue 0a30BOH TMHAMUYECKON Tpy30M0/Ib-

eMHoctu C,, 3HaueHHs Kod(pduimeHnTa paauanbHoii X, oceBoit Y

Harpy3ok, Ko3((puiiMeHTa 0CEBOro HarpyKeHus e;

JUJIS1 KOHUYECKUX POJMKOBBIX M3 Taba. C,, Y u e.

OnpenensroT 0CeBbIE COCTABJISAIOLIUE S U OCEBBIC CHIIbI F,.

4. JIns NOAIIMITHUKOB IIAPMKOBBIX PaJHalbHBIX, @ TAKXKE LIAPUKO-
BbIX paJuajbHO-YIIOPHBIX C YIJIOM KOHTakTa a<I8°, mo Tabi... B
3aBUCUMOCTH OT oTHOIIeHus F,/Coy, HaX0aiAT 3HaUeHusa X, Y U e.

5. CpaBHuBator otHowieHue F,/(VF,) ¢ Ko3(pOUIMEHTOM € U OKOH-
YaTeJbHO MPHHUMAIOT 3HaueHus Kod(pduiuentoB X u Y. npu
FJ(VF,)<e npunumarot X=1 u Y=0, npu F,/(VF,)>e nis NOAILINII-
HUKOB IIAPUKOBBIX PAAUAIbHBIX U PaJHaIbHO-YIOPHBIX OKOHYA-
TEJIbHO MPUHUMAIOT 3allMCaHHbIC paHee 3HaueHUus Kod(hPuimeH-
TOBX U Y.

6. BBIUKMCIISIFOT 3KBUBAJCHTHYK JIWHAMUYECKYIO PaJualibHYI0 Ha-
I'PY3KY.

7. OnpenenstoT TpeOyeMyl JIHHAMUYECKYH TIPY30MOABEMHOCTh
MNOJIIMITHAKA, KOTOPYIHO CPaBHMBAKOT CO 3HAUeHUEM 0a30BOM 1u-
Hamuueckoi C, rpy30m01beMHOCTHIO.

hd

Pacuem eana na éviHocn1ocms BBIOJIHACTCSA M0 HOMUHAJIBHOW Ha-
Ipy3Ke, YKa3aHHOW B 3aaHWM, LUK HANPSHKCHUH MPUHATH CHMMETPHY-
HBIM JJISl HAMPSDKCHUS M3rvuda W MyJbCAlMOHHBIM I HANPSOKEHUN KpPY-
YyeHus (Mpy HEPEBEPCUBHOM BPALICHUN ).

[TpoBepoUHBIii pacyeT BajJOB MPOU3BOIAMTCS B CIACAYIOIIEM MOPSIKE:

1) cocraBisieTcs pacyeTHas cxema, T BaJl paCCMaTPUBACTCS Kak Oajka,
JeKalas Ha MIAPHUPHBIX OMOPAX, YKA3bIBACTCS PACCTOSHHE MEXKTY
HAXO/AIIMMKCS Ha Bay JCTAISIMHA U ONOPaMu;

2) ycuaus, u3ruOaroIve Ball, pacKJaabIBalOTCS HAa TOPU30HTAJILHBIE U
BEePTUKAJIBbHBIC COCTABISIONIME C BbIYEPUMBAHMEM DPACUETHBIX CXEM
VIS KQKAOM MIOCKOCTU (BJIMSHUE CKUMAIOIIMX W PACTATMBAIOIIMX
CHJ1 0OBIYHO HEBEJIMKO, U TIOATOMY OHUM HE YUMTHIBAIOTCS );
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3) CTpoATCS 3MIOPHI M3TUOAIOIIMX MOMEHTOB B KaX/I0i M3 JIByX B3aWM-
HO-TMIEPIECHINKYJISIPHBIX MJI0CKOCTEH;
4) cTpouTCs 3MI0pa KPYTALIUX MOMEHTOB 7
5) Mo XapakTepy S0P ONPEICISIFOTCS MECTa OMACHBIX CEYCHMM, ISl KO-
TOPBIX OTPEACISIOTCS CyMMapHbIC N3TMOAIOIINE MOMEHTHI,
6) omnpeneasercs Ko3(P@UIMEHT 3amaca MPOYHOCTH M0 OJHOMY WJIM He-
CKOJIbKMM TPEANOJOKUTEIBHO OMACHBIM CEUEHHUSIM Baja.
Ha nucre gpopmara A3 BBITOJIHATH YEPTEX pa3pabOTaHHOTO Baja.
JIns BBIMOJHEHHUS YepTeka Bajia HEOOXOAMMO OMPEICIUTH JJIMHBI
CTyMEHel Bajia, Ha KOTOpble OyayT HacaxuBaThCcs netanu. Ha puc.16-17
MoKaszaHa cxeMa HarpykeHusi Baja (puc.16,a u 17.a) u npeanoyaracMple
KOHCTPYKIUU OBICTPOXOHOTO (TUXOXOAHOr0) (puc.16,0) 1 MpomMexyTou-
Horo (puc.17,0) BaJioB, yCTAHOBJICHHBIX HA pafilaibHbIX MOAIIMITHUKAX.
Ha puc.16-17 npuBenaeHsl cieayoiye o0o3HaueHus: F, £, — CHlbl,
ACHCTBYIOIINE HA Ball, a, b, ¢ — paCCTOSHUSA ME&XKIY CHJIaMU U OTIOpaMH Ba-
Ja; B — mpuHa NOAINIHKUKA, d — TUaMeTp BaJla Moj| 3y0UaThiM KOJIECOM;
l.; — IJIMHA CTYNEHHW Baja Moj 3y0darbiM KojecoMm, [.~1,6d, [, — nnvHa

F1 FZ

£:Y D

B2 ) [/2

h

L

Puc.16 Cxema Harpy»xeHus Bajla U penojaraeMas KoH-
CTPYKLHMs OBICTPOXOTHOTO BaJia
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koHIa Baia (rmo tabn.2-3). Tonmmmua ynopHoro Oypruka A, pasmep /* u
JUTMHA Bajia [ ONpeaesitoTCs KOHCTPYKTUBHO.

I 1 F. 2

a v

& A
a b c

0

= S
B2 [r/2 [er/2 B2
ZCT A ICT

Puc.17 Cxema Harpy»eHHs Baja U MpeaArnosia-
raeMasi KOHCTPYKIIMSI IPOMEXKYTOUHOTO BaJjia
PanuanbHas peakius MOAIIMIHUKA CUYUTACTCS MPUJIOKEHHON K OCH
CepeMHbl KOHTAKTHBIX MJIOMAA0K. JUis paauanbHbIX MOJALIMITHUKOB 3Ta
TOYKA pacrojiaraeTcs Ha CepelMHe WUpuHbl (B/2) noammnuuka. lns pa-
TMAJIbHO-YMOPHBIX MOAIIMITHAKOB PACCTOSIHUE a MEXTY 3TONH TOUKOW U
TOPLIOM  MOJIIMIHUAKA  MOXET  ObIThb  OMPENCNCHO  TpapuyecKu
(puc.7,au 7,0) Wik QaHATMTUYECKH MO CASTYIOIIAM (POpMYJIaMm:
HNOJIIIUITHUKY IIIAPUKOBBIE PATUATIBHO-YTIOPHBIC OHOPSAIHBIC

a=0,5 B+d;Dtga};

MO ITHU KN pOHI/IKOBBIe KOHHNYCCKUC OI[HOpHI[HBIe
d+D }
e .

a=05T+

[lnpuHy Kojeln B, MOHTaXHYHK BbICOTY 7, KOX(D(UIMEHT OCEBOro
HArpy>k€HMS e, yroj KOHTAKTa o, a TAKXkKEe AUaMeTpbl d U D NPpUHUMAIOT 110
Tabj.17-20.

KoHCTpykiun BajioB, YCTAHOBJICHHBIX Ha PagualbHO-YIIOPHBIX
MNOAIIMITHUKAX MOKa3aHbl HA puc. 7,au 7.0.
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5 IPUMEP BBIIIOJIHEHUA KOHTPOJILHOI PABOThI

[To 3amaHHBIM TEOMETPUUYECKUM TapaMeTpaM Bajia, KPYTSAIIeMy MO-
MEHTY, pa3Mepy 3y0daTbix KoJiec TpeOyeTcsl BBIMOJHUTH pacueT Baja Ha
CTaTMYECKYH MPOYHOCTh M BBIHOCIMBOCTh, a TaKXKe Moa00parh MOIIINII-
HUKHA KaueHUS MO JUHAMHUYECKOH TIpy30moabeMHOCTH. HampapieHnue cu,
JEHCTBYIOLIMX Ha BaJ, MOKa3aHO HA pacueTHO cxeme (puc.18).

A

.
sl S

Sy
-

A
Y

Puc.18 Pacuernas cxema Bana

HcxonHble TaHHbBIE 1JI pacyera:
KpyTsauii MOMEHT Ha Basty 7=117000 H mm,
okpyxHas cuna Fi=1500 H,
paauanbHas cuna F,=490 H,
oceBas cuna F,=244 H,
panuyc KoJieca r1=78 mm,
KOHCOJIbHAsA cuna Fi=1840 H,
Paccrosinue mexay cuiaamu, IeHCTBYIOIMMHI HA BaJl, U ONIOPAMHU:
a=95 mm;, b=124 ymm; c=46 mm.
YacroTa BpalueHus Baa #=360 mun .
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5.1 IlpoexTHBIiT pacyeT Bajia

OpHUEHTUPOBOYHO OMPEACIUM CPEAHUI AUAMETP Bajla U3 pacyeTa Ha
Kpy4deHnue no popmye (1)

3
Js 16- T, :3/16 117-10 31 o,
7] m-20

rae: [t]=20..25 MIla — nonyckaeMoe HanpspKEHUE HA KPYUYEHUE TIPU OpH-

SHTUPOBOYHOM PACUETE TUAMETPA BXOAHBIX U BHIXOHBIX KOHI[OB BAJIOB.

[IpruHMMaeM KOHUYECKOE UCIOJIHEHHE KOHIA (TUIl 1) Bayia ajis ycra-
HOBKY 3BE3J104KH LEMHON nepenauu (tadi.2): d=36 mm; de,=33,1 mm;
d,=M20x1,5; [,=58 mm, [,=80 mm.

JliameTp Bajia Moj YCTAHOBKY MAHKEThI U MOALIUITHUKY TPUHUMAEM
KOHCTPYKTUBHO d5=40 mm;

AMAMETP BaJla MO YCTAHOBKY 3y0Uaroro koseca
dy=d5+3r=40+3-2=46 mm, rne r=2 mm (puc.3, c...), no 'OCT 6636-69
npuHuMaeMm d,=45 mm;,

AUaMETp yNOpHOro OypTrKa 3y0UaToro Kojeca v noAIUIHIKA
ds= d,+2t,
rae =2f, =2.5 mm (puc.3, c...), ds=45+2-5=55 mwm.

Koncrpykuus Bana nokaszana Ha puc.19.

(Vo)
3 = 7 3| 8 ! 5
Q Q Q Q| “ S
& S
‘ p——
Hepr— ==

Y v o]

: 29
58
80

Puc.19 Dckus Bana
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5.2 OnpenesieHue ONMOPHBIX peaKnuid

Y cunust, n3rudaroimue Bajl, PackiIaabiBAcM Ha TOPU30HTAIBHBIE U
BEPTUKAJIbHBIE COCTABJISAIOIIME C BBIYEPUMBAHUEM PACUETHBIX CXEM ISl
KQXI0W MIOCKOCTH (BJIMASHUAE CKMMAOUINX U PACTATUBAIOIINX CHJT O0BIY-
HO HEBEJIMKO, W MO3TOMY OHU HE yuuThiBatOTCs ). Ha prc.20 nokaszaHbl
pacyeTHBIE CXEMBI BaJA.

F, /Ft
Iy F
-, RA )
-7 L
X T RA@ | RBZ
%4 L7 Ra b
Z \ 7 S B Ak,
RB@ g
a b

A
Y

NP

. . C

7, RA Fa'rl
Fof T Ry K/ Rp.
'7 ﬁAz %} E

Nors
A

i
DN

OnpeneneHne ONOPHBIX peakiuii B BEpTUKAIBbHON MI0CKOCTH (1. YOZ)

M, =0, F,-a-Fb—F,-n—Ry(b+c)=0;
o _Fyra-BEb-F,-n_1840-95-490.124-244.78
b b+c 124+ 46
My =O,Fu-(a+b+c)+Fr-c—Fa-rl—RAg-(b+c):O;
2 a+b+c)+F. c—F,-n _
b+c
1840+ (95+124 +46)+490-46 —244-78

124 + 46

=559 H.

R,

n =

= 2889 H .
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HpOBepKa MMpaBUJIBbHOCTH OIIPCACIICHUA peaK].[Hﬁ:
2Y, = 0, _F;4 +RA6’ —F;, _RBe =0;
—1840+2889-490-559=0.

["opusoHTabHas MI0CKOCTH (M. X07)
SM,=0,F-b-Ry -(b+c)=0;
_F-b 1500-124

Ry, = — =1094 H .
b+c 124+46

XM, =0;F-c-R, (b+c)=0;
_F-c_1500-46

b= = =406 H .
b+c 124+46

HpOBepKa MMpaBUJIBHOCTH OIIPCACIICHUA peaKHHﬁﬁ
SX,=0, R, —F +R, =0;
406-1500+1094 = 0.

CyMMapHbIE OTIOPHBIC PeaKIIun

R, = \/RZ 2 _ \/ 2 2 _ .
= R2, + R2. =~/2889% +406% =2917 H

Ry =+ R, + R, =/559% +1094> = 1229 H .

5.3 IlogGop MOIUMHNKOB MO0 THHAMUYECKOH I'Py30M0AbEMHOCTH

HcxonHble naHHBIE 11S pacyera.

MakcumanbHbIE JJINTEbHO ACHCTBYOIMINAE CHITbL: Fiima=2917 H,

Fomax=1229 H, Famax=244 H.
YacroTa BpaleHus Baia — n=360 mun".

JlnameTp nocagoyHoi MOBEPXHOCTH Basia — d=40 mm.
TpeOyemas 10AroBeYHOCTh MOAMUIMHUKOB — [L;,]=10000 y.
Pexxum Harpy»keHus — MOCTOSHHBIN, KOA(D(UIMEHT 3KBUBAJCHTHO-

ctu Kp=1.

Bpainaercs BHyTpeHHEE KOJIbI0, KOAPDUIIMEHT BpallieHus V=1.

Haxonum 3KBUBaJICHTHBIE HArPY3KU:
F.=Kg F, =1-2917=2917 H

rlmax
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Fo=Kg Fop =11229=1229 H ;

Fy=Kg Fyp =1-244 =244 H .

5.3.1 IlpenBapuTesibHO MPUHUMAEM KOHUYECKHUIM POJTMKOBBIN MOAIIMITHUK
aerkoit cepun 7208 (1a61.20):

O060- | Pasmepsbl, vm | I'py30n0abeMHOCTD, kKH |  DaKTOpbI HArPY3KU

3Ha-
qce- d D THaI/I6 C() COr e Y
HUC
7208 |40 | 80 [200 | 42.4 327 0.38 1,56

(CxeMa yCTaHOBKM MOJIIIUITHUKA — «BPACTIOPY.

5.3.2 OceBbI€ COCTABIIAIOIIME OT PAAUAIBHBIX HATPY30K

S, =0,83eF,; =0,83-0,38-2917 =920 H ;
S, =0,83ef,, =0,83-0,38-1229 =388 H .

OceBbI€ CUJIbI, HATPYXKAIOLIUE MTOAIIUTHUKH.

Fa /ﬁsl’ ‘SL7\F92

\ 4

T.x. 8>S, F4>0, To Tabn.24 u puc.10
F=51=920 H; F,=F ,+F=920+244=1164 H.

5.3.3 OTHOIIEHUSI

Loy = 240 = 0,32, uro MeHblIC ¢=0,38, ClIeNOBaTEIbHO, MONITHUK
VE, 1-2917

OCEBYIO CuJjly He BocnpuHumaer. Toraa s onopbl 1 X=1 u Y=0.
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F, 1164
VE, 1-1229
OCEBYIO cruty BoctipuaumMaet. Torma mist onopsl 2 X=0,4 u Y=1,56.

= 0,95, uyro 60ablIe e=0,38, cinenoBaTeIbHO, TOAIITUITHUK

5.3.4 DkBUBAJICHTHAsA AUHAMUYECKAS paidalibHas Harpy3ka npu Kr=1 un
Ks=1,3 (1abn.25, n.3):

VTSt OTIOPBI 1

Py = (VXF, +YF, KK, =(1-1-:2917+0-940)-1,3-1=3792 H .

IUISL OTIOPBI 2

Py, =(VXE., +YF,,)K K, =(1-0,4-1229 +1,56-1164)-1,3-1= 3000 H .
[Tonmmmuank onopsl 1 GoJiee HArpy>kKeH, YeM MOIIHUITHUK OTIOPHI 2, T0-
ATOMY JAJIbHEHIINN pacyeT MPOU3BOIUM JIJIsl MOALUITHUKA ONOPHI 1.

5.3.5 Tpebyemast nMHaAMU4eCKas rpy30nobEMHOCTh

Cpp =Py p/—Ll%”fO =3792 ?\/ 100001’ (;’660’60 = 22752 H.

T .x. Cp=<Cy, TO IPEABAPUTEIBHO BBIOPAHHBIN MOJIINITHUK ITOJAXOINT.

5.4 YTO4YHEHHBIH pacyeT BaJja

5.4.1 Marepuan Bana. [IpuHumMaem Aj1s1 H3roTOBJICHMS Baja CTalb 45
(ynayuuennyto). [To Tad.1 onpenensieM XapakTepuCTUKK, PpenoJiaras,
41O nuameTp 3arotoBku A0 60 vm: HB=250, 6,=785 Mlila, 6:=540 Mlla
=324 Mlla, 6.,=383 Mlla, 1,=226 Mlla, \ys=0,1, y.=0.

>

5.4.2 OnpeaenseM U3ru0arme U KpyTAIHe MOMEHTHI.
CTpouMm >I0pbl M3ruOAOIIMX MOMEHTOB 10 XapaKTEPHBIM TOUYKAM.

BeprukanbHas miaockocts (puc.21,a).

M1=O;

M, 3= —Fra=-1840-95=-174800 Hmwm;

M= —F(at+b) + Ra,b =—1840-(95+124) + 2889-124= —44724 Hwmwm;,
Ms=—F(a+b) + Rpsb +F,r=—-1840-(95+124) + 2889-124 + 244.78 =
=—-25692 Hmwm;

M= —Fy(atbtc) + Rpg(bt+c) +F 1 —F-c =—1840-(95+124+46) +

+ 2889-(124+46) + 24478 —490-46 = 0.
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["opuzoHTanbHas maIockocThb (puc.21,0).

M, ,3=0;

M, 5= Ru-b=406-124= 50344 Hmwm,

M= R (b+c) —F-c=406-(124+46) —1500-46 = 0.

Ha puc.21,B nokaszana smtopa KpyTSIIHX MOMEHTOB.

5.4 3 CymMapHble U3rudarome MOMEHThI B ONACHBIX CEUCHUSIX (TOUYKU
«A» 1 «C»).

My = M2, + M2, =(-174800)" = 174800 H auw:

M = \/Mﬁc + My = V(- 44724) + 503442 = 67340 H .

5.4.4 Koa(puupeHTbl 3anaca MpOYHOCTH B OMACHBIX CEUCHUSIX.

B ceuenun «A-A» nelictByeT HanOOJBIIWA W3rnOarOluii MOMEHT.
Jlnametp Baia B ceueHuu «A4-4A» d=40 mm. B ceuennn «C-Cy» nquaMeTp Ba-
aa d=45 mm 1 n3rudaroii MOMEHT MEHbIIIE, YeM B ceueHuu «A-A». Ilo-
ATOMY, pacyeT KO3(p(UIMEHTOB 3amaca MPOYHOCTU MPOBOAUM JJIs TPE-
NOJIAraéMoro OMACHOTO CEUCHUS «A-A».

Ceuecnue «A4-4».

MoOMEHT conpoTuBJICHHS Baia (Tad.5)
o’ 314-40°
32 32

AMIUINTY/Ja HOMHHAJIBHBIX HAMpsOKEHUW H3ruba B CEUECHUU «A» TpH

CUMMCTPHYHOM HUKJIC U3MCHCHUA HaprDKeHI/Iﬁ n3ruoda

o =My 174800 0\,
W 6280

= 6280’
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|
/7 Ry
A
BCPTHKaAJIbHAasA NMIOCKOCTh
F YA
T Ras F.

2
2 g 3 Al oAy

am. M,
25692 Hu

44724
174800
FOpI/IBOHTaIIBHaH IIJIOCKOCTHb
RAz + Ft 4 RBe
A 4
2 68 3 4ls 6
50344 y
oI M,
@ Hwm
T P
= L /] i
117000
om. T,
Hyim

Puc.21 Onropbl U3rudaroimx U KpyTAIIEr0o MOMEHTOB
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KoadpuuueHT 3anaca npoyHOCTH B CEYEHUU <A MPU U3rnde
o_ 383
1 _ =4 ;

Re o vwo, 220.28401.0

pe 0,95

o2

rne Koes = 2,96 — HampeccoBKa MOJIIMITHUKA HA Bajl MO mocajake k6
(tabn.14); B=0,95 — k03P PUIMEHT, YUUTHIBAIOUINI YIPOUYHEHUE MOBEPX-
HocTH (nundoBanue, Tadn.7), 6,=0 — CpEeAHUE HAMPSKEHUS LIUKIOB HOP-
MaJIbHBIX HAMpPSKEHWH (TP CUMMETPUYHOM IMKJIE M3MEHEHMS HaIpshKe-
HU u3ruda).

KosdduiueHT 3amaca npoyHOCTH B CEUCHUH «A» TIPU KPYUYCHUH.
[TossipHbIii MOMEHT CONPOTHUBIICHUS ceueHUs (TabJ1.S)

md®  314-40°
16
[Ipn HEPEBEPCMBHOM BpAIIICHUH BaJla HANPSDKEHUS KPYUYCHUS U3ME-
HSIOTCS 10 MYJIbCUPYIOLIEMY (OTHYJIEBOMY ) LIUKITY, TOT' 1A
T max T 117000
'Z'a = Z'm = = = = 5
2 2Wp 2-12560

Koaddumnuent 3amaca npoyHOCTH MPH KPYUCHUN

o, 26
=K =226 =19,
“7,+ty,1, -5+0-5

pe 0,95

T

W = =12560.mr".

rie K./e.;=2,26 — HampeccoBka MOAIIMIIHAKA HA BaJl MO Mocaake k6
(Tabn.15); B=0,95 — k03P PUIMEHT, YUNTHIBAIOUINI YIPOUYHEHUE MOBEPX-
HocTH (1uoBanue, Tadmn.7).

OO0t ko3P PULHEHT 3amaca NPOYHOCTU

nn, 419 _39

TS o 2
Jnt+nt 42419
T.x. n2[n]=2,5, TO YCJIOBUE NPOYHOCTHU BBITTOJTHAETCS.

Ceuenue «D-Dy. 310 ceUeHUE MU Mepeayve BpaIlaroIero MOMEHTa
B LICTIHOM MEpenave pacCUUThiBaeM Ha KpydeHue. KoHLeHTpanuoo Hanps-
KCHUN BbBI3bIBACT HAJIMYME IIMOHOYHONW KkaHaBku. Jluamerp Baisa
d=33,1 mm; b=6 mm, t,=3 mm (Tabn.2).
[ToastpHBIE MOMEHT CONMPOTHUBJICHHS CeUeHHUs (Tad1.5)
_md® by(d-1) 314331 6-3-(331-3)
16 2d 16 2-33]1

w = 7109 mas’.
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AMIIIUTYIa U CPETHEE HAMPSHKEHUM OTHYJIEBOTO LIMKJIA
_ = Tmax _ 117000 _3
" 2 2w, 2-7109
Koaddunment 3anaca npouHOCTH NpU KPyUCHUH

- ., ~ 226 -
n, = — -—T%; =109,
rr ty,r, — -8+0-8

e, 0,95-0,76

rae K.=1,87 (tabn.12), €,=0,76 (1ab11.6); p=0,95 — mumdonanue, (Tabda.7).
T.x. n2[n]=2,5, TO yCIIOBHE MPOYHOCTH BbITIOJHIETCS.

Ta

5.5 PazpaboTka pabouero 4yepre:ka Bajia

JIs BBIMOJIHEHUST YepTeka Bajla HEOOXOAMMO ONPEACIUTh IJIUHBI
CTyNEHEH Bajia, Ha KOTOpbIe OyayT HacakupaThecs aeranu. Ha puc.22 mno-
Ka3aHbl MOCJIEI0BATEIbHOCTh ONPEACACHHUS AJIMH CTYIICHEH.

Konnuecknii konen Bana /=58 mm, [,=80 mm (Tabn.2);

JUIMHA CTYTIEHHU O] yCTaHOBKY KoJjeca [.,=1,5d,=1,5-45=67,5 mm, 1o
I'OCT 6636-69 [.,.=67 mm;

IJIMHA WNOHKK [y =l — (3...5)=67 — (3...5)=62...64 mm, no Taba.4
OPUHUMAEM [y 1 =63 MM,

JJIMHA WNOHKKA =l — (5...10)=58 — (3...5)=53...55 mm, 1o
Tab.4 npuHUMaeM /;;;;=50 mm;

pPacCTOSIHAE MEXAY TOUYKOW MPHUIIOKEHUS PATHAIBHOW pPEaKUud |
TOPLIOM MOJIIMITHKMKA (BaJa)

ay = o,S[T P e} _ 0,5[20 +

navHa ydactka Bana l5=0,15d,=0,15-36=5,4 mm, o 'OCT 6636-69
npuHUMaeM =5 mm,

HIMPUHA BHYTPSHHETO KOJbIa MOAIIMIHUKA b1=18 mm;

aavHa yyactka Bana l,=a—-L/12 - L —ay + b)=95-29 -5 -17,6 +
18 =61,4, no 'OCT 6636-69 npunumaem 1,=62 mwm,

JUIMHA y4acTka Baja Is=[,/2 + b+ ay — b— [,.= 33,5+ 124 + 17,6 —
— 18 -67=90,1 mm;

rabapuTHbIN pasmep BaJia L=ay+tc+b+ta-112+1=
=17,6 +46 + 124 + 95 — 29 +80 = 333,6 MM, KOHCTPYKTUBHO MPHHUMAEM
L=335 mm. Torga nnuna ydactka Bana [z\=L — I, —Is — 1, — 5 — [, =335 —
—67-90-62—-5-80=31 mm.

40+ 80

00,38} =17,6 mwm;
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5.6 Pacuer nonyckoB (opmMbI H pacnoJioKeHusi MOBEPXHOCTEl Bajia

OnpenenseM 10MyCKA (GOPMbI U PACIOJIOKEHUS TTOBEPXHOCTEH Bajia

\O \O No) o)
S 5 > g 3 .
<X Ny Ya) F F "
Q Q Q Q Q o
Q
A d—T™ _ N Pru— —
k__j | S —
Puc.23 Dckus Bana
(puc.23).

Jlonyck mMIMHApUYHOCTH (103.1, 2, 3 — Ta61.30) moBepXxHOCTEH
JA0k6 n DASp6. lonyck =16 mxm (Tabn.31). Jlonyck HMIMHAPUYHOCTH
7=0,3r=0,3-16=4,8 mxm. [Tpunumaem T=0,005 mm.

Jlonyck coocHocTH (1103.4 — Ta6:1.30) 111 KOHUYECKOro MOJIIIUITHU-
ka d;=40 mm (III rpynna, crenenb TouHoctu S) 7=12 mxm.

Jlonyck coocHocTH (1103.5 — 1a6:1.30) nns d=45 mm, 1y KHHEMaTH-
YECKOW TOYHOCTU 8 3y04aToro koseca, ACIUTEIbHBIA AUAMETP KOTOPOTO
paBeH 2r1=2-78=156 mm. 1o Tabn.33 crenenb TouyHOCTH jnomycka — 7. I1o
1a061.32 7=30 mxm.

Yacrora BpameHus Bana #<1000 mux™ 1 momycku mo mos.6 u 9 He
Ha3HAYaeM.

Jlonyck neprneHaukyjaspHocTd (1mo3.7 — Tabna.30) Ha auamerpe
d=55 mm nns nogmmnuukoB I rpynmel. [To Ta6a.34. a5 cTeneHu TOYHO-
ctu 6 T=10 mxm.

Jlonmyck neprneHauKyasipHocTH (103.8 — Tadm.30) Ha namamerpe
d=55 mm HEe Ha3HavaeM, T.K. oTHoueHue //d>0,8.

JlonmyCKM MapajuleIbHOCTH M CHUMMETPUYHOCTH ILIMOHOYHOIO Masa
(mo3.11 — ta6.30):

auaMeTrp Bajla D45 cedyeHue IWIMOHKU bxh=14x9 (=43 mxm
(Tabn.31);

nonyck napamnenabHoctu  7=0,64,,=0,6-43=25,8 mxm, npuHUMAEM
7=0,025 Mm;

TIOITY CK CUMMETPUYHOCTH 1=4t,,=4-43=172, MPUHUMAEM
7=0,16 mm;

avamerp Bana 36 ceueHue WMNOHKU bxh=6x6 ;=30 mxm
(Tadn.31);

nonyck mapauienbHoctu  1=0,64,,=0,6-30=18 mxm, mnpuHUMacM
7=0,02 mm;

OOMYCK  CUMMETPUYHOCTH  1=4t,,;=4-30=120 MKkM, npuHUMaEM
7=0,12 mm.

Ha puc.24 nokasan yeprex Baja.
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