12. Baser u ocu

12.1. Haznauenue

Baunbl 1 ocu ipeiHa3HAvYCHBI [ TTO/IepyKaHKS IeTalel, Bpallarouuxcs Bo-
KpyT' UIX T€OMETPHUYECKUX ocei. Basbl, kpoMe Toro, repeaarT Bpallaromui Mo-
MEHT, a OCH HET.

12.2. Knaccudukaius BajioB u ocei
12.2.1. 1o ¢popme reoMeTpruIecKOi OCH pa3IuvaroT BaJIbl U OCH:

- IPSMBIE;
- KOJICHYATHIE;
- rulKue.
[IpumMedanusi: - OCH 4Yaille BCEro npsmbie;
- TUOKKE BaJibl TOJIBKO MIEPEIal0T BpallatoIIni
MOMEHT.

12.2.2. Tlo popme HapyKHOI MOBEPXHOCTH BaJIbl U OCU MOT'YT OBITh:
- TJ1aJKHUE;
- CTYIICHYATBHIE.
12.2.3. TTo popMe monepeyHoro CEUCHHUS:
- CILIOLIHBIE;
- TIOJIBIE.

12.2.4. I1o cTrerieHn TOOABUKHOCTH:
- BaJibl BCET/Ia BPAIIAkOTCH;
- OCH MOT'YT OBITh MOJBUKHBIC U HETIOJIBHKHBIC.

- BaJIbI [I€peay: BEAYLIUI, BEIOMBIN, TPOMEKYTOUYHBIE,;

- KOPEHHBIE U CIELUATIbHBIE BAJIBI, KOTOPHIE, KpOME JIeTajen Iepeaad, HECyT
emé paboure opraibl MalllliH WIA OPYAUNA, MaXOBUKH, KPUBOIIIHUIIbI, 35KHUMHbIE
IIaTPOHBI U T.II.

12.3. DiieMeHThI KOHCTPYKITHI BajoB U oceit (puc.12.1)

12.3.1. YuacTku BaJia, JIeKalye B ONOpax, Ha3bIBAIOTCS HATI]HI.

IToCKOMBKY 3JIEMEHTHI KOHCTPYKIIMK Y BAJIOB U OCEX OJMHAKOBBI, 31€Ch U B
JanbHENIIeM U3J10)KEHUHU, 0003Havasi IPUHAIIIEKHOCTb, COXPAaHUM CIIOBO BaJbl.

Handsr gensres Ha:

- WIUIMBI: Hangbl HA KOHIIAX Baja;

- WEeHKH: Handsl B CpEeHEN YaCTH BaJIa;

- IATHL: Hangsl, IpeHa3HAYCHHbIE JI [Tepeadyn Ha KOPITyC OCEBOM HArpys3-
KH.

[1a1B1 MOTYT OBITH CIUIOITHBIC, KOJIBIIEBBIE, a IIPU OOJIBIIION HATPY3KE —
rpe6ényatsie (puc.12.2).

OnopaMu IIUIIOB U MIEEK CIIYXAT MOAIINITHUKHI, OTIOPAMHU MAT — MO THUKH.

12.3.2. [locagouHble MOBEPXHOCTU: KOHUYECKHUE WIIH LIWJIMHAPUYECKUE T10-
BEPXHOCTH, HAa KOTOPbIE HACAKUBAIOTCA JIETAU, OIEPKUBAEMbIE BAJIOM UJIU
0ChI0. MOTYT UMEThH IITTOHOYHBIE Ta3bl, IITUITBI UK OBITH HEKPYTIION (GOPMBI /115
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Puc.12.1. DneMeHThl KOHCTPYKIIUH Bajia
al £ J l £ £ £ Mepe1adyn Bpalaruero Mo-
! l ' MCHTA.
- P R Ecnu Ban uMeeT HECKOJIbKO
d, MITTOHOYHBIX KAHABOK 10
T % % JUTMHE, TO UX LIeJIeCO00pa3HO
pa3Melarh B OJHOM MJIOCKOCTH
7, 7 U TIpeyCMaTpPUBATh JIJIs1 HUX
p J ; 10 BO3MOXKHOCTH OJIMHAKOBYIO
- . L IHPKHY 11233, COOII0Nas yCIIo-
py BHs nipouHocTu. [lepenan nua-
- METPOB CTYIICHEN Baja Ipu
Puc.12.2. IlaTel: a-cimomnrHas, 0- KoabIeBas, 9TOM JK€JIaTeJIbHO JelIaTh
B- rpe0&HyaTas TaK1M, 4TOOBI MOXKHO OBLIO

POU3BOANTH pa300pKy Oe3 yJaneHus IIMNoHKHU U3 Bajia. [lepenan auameTpoB 10J1-
€H ObITh MUHUMAJIbHBIM.

Bo Bcex citydasx auaMeTpsl OCaJ0YHbIX OBEPXHOCTEW OKPYIVISAIOTCS 110
cranaapty (I'OCT 6636 — 69 «HopmMainbHble IMHEHHBIE pa3MEPh»).

ITocamounsle 1uamMeTpsl O NOAIIMUITHUKY BCEr1a WIMHAPUYECKUE ITOBEPX-
HOCTHU. J[naMeTp UX MPUHUMAETCS B COOTBETCTBUHU C pa3MepOM BBIOPAHHOTO MO/I-
LIUITHHKA.

Jlnis obecriedeHnst HEOOXOIMMOTO KaueCTBA COMPSKEHUS MOICPKUBACMBIX
JeTajnei ¢ BaJioM, pa3Mepbl OCa0YHBIX TOBEPXHOCTEH Bajia TOJKHBI ObITH BbI-
MTOJIHEHBI C TOYHOCTBIO, COOTBETCTBYIOILIEH 6...7, pexe 8, kBamureram. [Ipu aTom
MPUMEHSIOTCS MIOCATKU € 3a30pOM, €CJIM HEOOXOAMMO 00ECIeUUTh JETKYI0 CMEHY
JeTajiel, Korja J0IyCKaeTcs MPOAO0JIbHOE MEPEMEIICHUE AETANEN IPU PETYIUPOB-
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JIM HECTIOABUXKHOCTD I[eTaJIefI O6CCHC‘-II/IBaeTC}I IMITIOHKaMH, IHTI/ICbTaMI/I " T.II., @ IIpA

PECMOHTC H€O6XOI[I/IMBI C60pKI/I — pa36opKH, TO IIPUMCHAIOTCA IICPCXOIHBIC ITIOCAT-
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CIUHCHHUC oe3 AOIIOJIHUTCIIBHOI'O KPCIJICHU S ,HeTaﬂeﬁ, TO IIPUMCHAIOTCA IIOCAAKHU C

H7 . H7 H7

HaTsroM. Hanmpumep, (B mopsiike yBeJIMUYEHUS HATATA) ,

p6 16 s6

ke. Harmpumep, (B mopsiike yMeHbIIEHUS 3a30Pa) c-

k. Hanpumep, . Ecnir Heo0X01uMo MmoTyunTh HEMOABUKHOE CO-

12.3.3. YnopHble OYpTHUKH U 3aIUICUUKH BaJia

VYnopHble OYpTUKU U 3aII€YUKH (CM. pHC.12.1) BBIMOJHAIOTCS AJI1 OCEBOM
bukcamum neranei.

Pa3mepsl OypTuKa 3aBUCAT OT IUaMeTpa Baja, pa3mepa (pacok Ha HacakuBae-
MbIX aetaisix. OObI4yHO BeicOoTa OypTHKaA HE Oosee 5...10 mm. [llupuna OypTuka
BBITIOJTHSETCSI MAKCUMAIbHO BO3MOKHOU. Y3KHE YIIOPHBIE OYPTUKHU BBITIOTHATh
HELEIECO00Pa3HO: 3TO NPUBOJUT K YBETUUEHHUIO JUAMETPOB 3arOTOBOK U K Iepe-
BOJIy B CTPY’KKY 3HAUUTEILHOIO KOJIMYECTBA METAJLIA.

3anieunKy sl yCTaHOBKY MOAIIUITHUKOB JIOJKHBI OBITH TAKOU BBICOTHI,
YTOOBI TOPIIHI KOJICI] MOMTUITHUKOB UMEJIH JIOCTAaTOYHYIO OMIOPHYIO TOBEPXHOCTh
U, B TO K€ BPEMs, BHYTPEHHHE KOJIbIIA MOAIINITHUKA JOJKHbI BBICTYNAaTh
HACTOJIBKO, YTOOBI X MOKHO OBLIO 3aXBAaTUTh CHEMHUKOM U CHSTH MOJIIUITHUK.

12.3.5. TlepexongHble y4yacTKu

DTO y4aCTKH MEXIY ABYMS CTYIECHSIMHU Pa3HbIX JUAMETPOB BaJia.

Jiist o6ecnieyeHust HEOOXOIMMON TOUHOCTH YCTAHOBKHU B OCEBOM HAIpaBIie-
HUU HaCa)XMBaeMas JIeTajlb J0DKHA MPUKUMATHCA K OYyPTHKY WITW 3aIlJICYUKY Ba-
na. Heo0xoauMo npuHSTH MEPHI IJIs1 TOTO, YTOOBI CKPYTIICHUE B MECTE TIepexoaa
BaJia OT OJIHOTO IMaMETpa K IpyroMmy He ObLIO TOMEeXou 3ToMy. B CcBsi3u ¢ 3TuM, B
MecTax Mepexo/ia BhIMOJHIIOT KaHABKH ISl BEIXOJIa UHCTPYMEHTA, HApUMEDP —
HUIM(QOBAIBHOTO KpyTa, pe3la U T.1. Pazmepbl 1 popMa KaHABOK CTaHAAPTU3HPO-

BaHbl. X HECKOJIBKO THUIIOB.

X , Hampumep, ecnu mmmidyercs TOIbKO M0cagod
Helid quametp d (pucl2.3), kaHaBka yriayOieHa
AS) o TOIBKO B 1uameTp Bana. [lpu sTom
1 d,=d—(0.3..)mm; b, =3...5mm.
bj Bo3MOXHBI U IpyrHe BapUaHThI.
- — Boo0111€e BesKkre KaHaBKH, IITIOHOYHBIE 11a35l,
Puc.12.3. BapuaHT KaHaBKU LUIMLBI U T.I1. BBI3BIBAIOT 3HAYNUTEIBHYIO KOH-

HeHTpaIuio HanpsbkeHui. [loaromy tam, rie 6e3
HUX MOYKHO OOOMTHCH, BHITIOJTHSETCS TAITEIBHBIN MTEPEX0/l, KOTOPBI MOXKET OBITh
MPOCTOM C ranTeNbIo MOCTOSHHOTO paanyca (cM. puc.12.1) uiam s35muntudeckoin
dbopMBI ¢ ranTensto nepemenHoro paauyca (Puc.12.4). I'antenu nepeMeHHOTro pa-
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JIAyCa TAI0T IUIABHOE COMNPSKEHNE C MUHHU-
MaJIbHBIM W3 COEJMHSIEMBIX JUAMETPOB, a
3HAYUT U MEHBIIIYIO KOHIICHTPAIMIO HaIPsI-
JKCHUM.

S
S

RS

Puc.12.4. 'anTens nepeMeHHOro
paauyca

12.3.6.11lepox0oBaTOCTh NOBEPXHOCTEN BAJIOB

Bastbl m3roToBsAIOT TOYCHUEM Ha TOKAPHBIX CTAHKAX, @ B HEOOXOIUMBIX CITY-
qasx MIUQyOT, TOJUPYIOT | T.11.

[TocagouHbie MOBEPXHOCTH IO/ MOAIIUITHUKNA OOBIYHO MTUTH(YIOTCS JI0 TIIe-
poxoBartocTH 7...8 kimaccoB (R1.25...0.63 mxm).

Jlns mocaiku 3y0UaThiX KOJIEC Yallle BCEro J0CTAaTOYHO YHCTOBOTO TOUCHHUS,
obecnieunBaromiero 6 kiacc mepoxonaroctu (R2.5 Mkm).

[ToBepXHOCTH 1101 PE3UHOBBIE, MJIACTMACCOBBIE M BOMJIOYHBIC YINIOTHEHUS
uuudyrot u nonupyrot (R0.63..0.32).

KanaBku, packu, BEITOUKH U HepaboUYre MOBEPXHOCTH BBIMOIHSIOT 110 4...5

kiaccaM mepoxonatoctu (R40...20 Mkm).

12.4. Kpurepuu paboTOCIOCOOHOCTH BaJIOB U OCEH

Bauibl u ocu HarpyxaroTcs cujiaMu, BOZHUKAIOIIMMU B IIepeadax BO BpeMs
paboThl. DTH CHUJIBI BBI3BIBAIOT UX MONEpeYHbld M3rub. Tak Kak Basbl IpH 3TOM
NePENAI0T BPAIIAOIIME MOMEHTHI, TO KPOME U3ruda B X CEYEHUSX JIEUCTBYIOT
elI€ U HaMPSOHKEHUS! KPYUEHHUS.

N3rubaroiye HanpsHKEeHUs B MONEPEUHBIX CEUYEHUSX BaJOB M BpPALIAOLIUXCS
OCENl MMEIOT NEPEMEHHBIN XapaKTeP, TaK Kak, 1a)Ke MPU MMOCTOSTHHON BHEIIHEN
Harpyske, Kax/jable oJ1000poTa MeHs0T 3Hak. Kpome Toro, BHeIIHNE Harpy3Ku
CaMU Yallle BCETO SIBISIIOTCA MEPEMEHHBIMU BEJIMYNHAMH.

Ecnu xecTkocTh Bajia Mana (a *KeCTKOCTb, KaK U3BECTHO, 3aBUCUT OT AHAMET-
pa BaJia), TO MPOruo Bajla MOKET OKa3aThCS HACTOJIBKO OOJIBIINM, YTO HOpMaJIbHAs
pabota nepenauu OyaeT HeBO3MOXKHOU. [Ipy MCHONb30BaHUY IJTMHHBIX BAJIOB, YT-
JIbI TOBOPOTA UX OMOPHBIX CEYEHUI MOTYT OBITh CTOJIb BEJIUKH, YTO PabOTa MOJI-
LIMITHUKOBBIX Y3JIOB 3TUX CEYEHUN MOYKET 0Ka3aThCsl HEBO3MOKHOM.

B tex cinydasix, Koria yacToTa M3MEHEHUs BHEITHEW Harpy3ku OJin3ka K coo-
CTBEHHOH 4acTOTE Baja C HACA)KEHHBIMU Ha HETO JAETAJIIMHU, BO3SHUKAIOT PE30-
HAHCHBIE sIBJIEHUS. B pe3ynbrare 3TOro pe3ko BO3pacTaroT aMILTUTY bl IepeMe-
IIEHUH, HAMPSYKEHUS B €70 CEUCHUAX U BaJl MOKET BBIUTH U3 CTPOS.

Takum 00pa3oM, OCHOBHBIMH KPUTEPUIAMH pabOTOCIIOCOOHOCTH BaJIOB SIBJISI-
I0TCS CTATUYECKAsl M YCTAJIOCTHAS MPOYHOCTh P U3rHle ¢ KpydeHHEM, Bpalla-
IOLIUXCS OCeH — cTaTuyeckasi M yCTAJIOCTHAsI IPOYHOCTD MPH U3TrHOe, HEMOABIK-
HBIX OCeH - cTaTU4ecKasi MPOYHOCTh MPH U3THoe.

B psine ciaydaeB onpenensonmm KpurepueM paboTocrnocoOHOCTH SIBIISETCS
KECTKOCTb Bajia, a MU OOJIBIION YaCTOTE BpAIeHHUsI — BUOPOYCTONUNBOCTD.
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12.5. Marepuainsl BaJoB U Ocel

JU1s N3roTOBJIEHMSI BAJIOB M OCEH MPUMEHSIOTCS CPEIHEYTIIEPOIUCThIE KOH-
CTPYKLMOHHBIE CTAJIM HOPMAJIM30BaHHBIE WM yJIydllleHHbIE. B Tex ciaydasx, korna
BaJI BBIIIOJIHSAETCS 320/IHO C LIECTEpHEN (Ha3bIBA€TCs BaJI-ILIECTEPHS ), UCIIONb3Y-
IOTCS T€ JK€ CTaJIU, UTO U JUIsl U3TOTOBIIEHUS 1ecTepHU. Eciin TpeOyercs BbIcOoKast
U3HOCOCTOMKOCTbh, IPUMEHSIOTCS LIEMEHTUPYEMbIe cTaiu. B aTom ciyuae
HauOO0JIBIIYI0 U3HOCOCTOMKOCTh UMEIOT XPOMUPOBAaHHbBIE Bajbl. J{JIs1 U3rOTOBIEHNUS
KOJICHYATBIX BAJIOB YaCTO MCIIOJIB3YIOT BHICOKOTIPOUHBIE U MOIU(DULIMPOBAHHBIE
YYTyHBI.

OOBIYHO B KaYECTBE 3aTOTOBOK JIJIsl CTAJIbHBIX BAJIOB AMaMeTpoM A0 150 MM
IPUMEHSIOT KPYTJIBIiA MPOKAT, a A7l BAJIOB OOJBIIETO JUaMETPa — MOKOBKH.

12.6. PacuéTHbIEe CXeMBI BaJIOB U OCEil

[Tpu pacuérax BajgoB U OCEH OHM paCCMATPUBAIOTCS KaK CTATUYECKU OIpeie-
JUMBIe OaJIKU Ha JIBYX OMOpax (B CICHHATBHBIX CIIy4asX MOTYT pacCMaTpUBATHCS
1 MHOTOOIIOPHBIE CTAaTHYECKH HEONpeeIuMble cucTeMbl). [Ipu 3ToM B mepBom
MPUOIMKEHUN MOXKHO TIPHUHUMATh, YTO OTIOPHI PACTIONIOAKEHBI TTOCPEINHE IITUPUHBI
MOJIIIMITHUKA, @ Harpy3Ka CO CTOPOHBI HACAKEHHBIX Ha BaJl JeTajlel nepeaacrcs
Ha HETO MOCPEANHE CTYIHUI] ATUX AeTasied. CHIIbI TPEHMS B ONOpPax U CHIIbI TSHKE-
CTH CaMMX BAJIOB M HaCA)KCHHBIX Ha HUX JIeTallel Mpu pacuérax Ha U3ruod ¢ Kpyde-
HUEM HE YUUTHIBAIOT.

12.7. Ilopsimok pacuéra ¥ KOHCTPYUPOBAHUS BAJIOB U OCEU

CymiecTByeT HECKOJIBKO METOJUK pacuéra BajioB. B mo0om ciydae, B pas-
JUYHOM (hopMe BBHITIONHSIOTCS CIAEAYIONINE ACHCTBUS.

12.7.1. OpreHTUPOBOYHBIN PaCUYET

OpHEHTUPOBOYHBIN JUAMETP BaJla ONPENEIAETCs M0 epe1aBaeMOMy Bpa-
marmeMy MoMmeHry T

d'=3 L , MM,
0.2]7]

rae T — nepenaBaeMblii Bpalaroumidi MOMEHT B HMm;

[t|=12...30 HAne.

B aTrom ciydae uicnions3yeTcs 3aHMKEHHOE JoImyckaemMoe HanpspkeHue. [1oi-
HOe (haKTUYECKOE HAMpsHKEHUE MpU paboTe Bajia HA U3TUM0 C KPYUCHUEM HEJIb3s
OTIPEJICTNTh — HEU3BECTHBI TUHEHHBIC pa3Mephl Bajla: pacCTOSTHUE MEXIY Omopa-
MU, PACCTOSIHAE OT OIOPHI 0 MECTa MPIIOKEHUS HarPy3KH.

12.7.2. OpueHTUPOBOYHBIN TOAO0P MOAIIMITHUKOB

J1st TOTO, YTOOBI OPUEHTUPOBOYHO MOA0OPATH MOIIITUITHUK HEOOXOAMMO
OTIPEJICTUTHCS C IBYMS (PaKTOpaMu: TUIIOM TOAMIUITHUKA U €T0 Pa3MEPOM.

Tun noamumnmHUKa ONpenesnsseTcs M0 COOTHOIICHUIO BO3HUKAIOIINX MTPU pado-

o o 2 2
TE mepenady 0CeBOr Fx ¥ pagnaneHoii R = Ft -I—|:Ir Harpy3oK.
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Ecnn —X S 03 , TO MOXKHO HCIIOJIB30BAaTh HlapI/IKOBBIﬁ paI[I/IaJ'IBHHﬁ Imoa-

R

IIUITHUK.

Ecim 0.3<-X<1.5, 10 M0o%HO IpEMeHHTH IIAPHKOBBII pauaIbHO-
R

YIIOPHBIY MMOJIIIAITHUK.

Ecmn —*>1.5, 1o MIPUMEHSIETCS POJIMKOBBIN PaInaIbHO-YIIOPHBIN MO/~

UIUITHUK.

[Tocamounblil TMAaMETP NOAIIUITHUKA OMPEAENSAETCS MO MOJIYYEHHOMY B
n.12.7.1 opyueHTHPOBOYHOMY JIMAMETPY Balia, KOTOPBIN OKPYTJIIETCS B OOJBIIYIO
CTOPOHY JI0 BEJIMYMHBI OJMKaMIIIero mocagouHoro paMepa noamunuauka. XKemna-
TEJIbHO OPUEHTHUPOBOYHO MOAOMPATH MOAUIUITHUKY U3 cpeaHeit cepun. s mogo-
OpaHHOTO MOJAIIMITHAKA BBIIMUCHIBAIOTCSA raOApUTHBIE pa3MEPHI.

12.7.3. KoMmoHOBKa COOpOYHON €AMHULIBI

KommoHoBka cOOpOYHON €TMHULIBI BBIMOTHAETCS C IEJIbIO TIOJYYUTh HEOO-
XOJIMMBIE JJI Pac4€TOB Ha U3rMO JIMHEWHBIE Pa3Mephl BAJIOB.

HauyuHaromuyMm nH)eHepam JIydille BCEro BhIMOJIHATh €€ Ha MUJUIUMETPOBOM
Oymare B macmiTtaoe 1:1.

B xauecTBe npumepa pacCMOTPHUM BBITIOJIHEHUE KOMIIOHOBKH JJIS1 ABYXCTY-
MEeHYaTOro MWJIMHIPUIECKOTO peaykTopa (puc.12.5).

CHauvasia Ha KOMIIOHOBKY HaHOCSITCSI ME3KOCEBBIE PACCTOSIHUS, @ 3aTEM - Pa3-
Mepbl JeTanei nepenad. Bce 3Ty BeMMYMHBI M3BECTHBI U3 PacdyETOB Iepeaad.

Paccrosaue Mexay Topuamu KoJieca IEpBOU CTYNEHU U LIECTEPHU BTOPOU
CTYTICHHU MPUHUMAIOTCS C1=3...10MM, pacCTOSHUS MKy TOPIIaMHU 3yO0UaThIX KO-
J€C ¥ BHYTPEHHUMH CTEHKaMu OyAyliero peaykropa npuaumaercs c;=10...15 mm.

[Ipexne yeM yka3blBaTh HA KOMIIOHOBKE PACIIOJIOKEHUE OIIIUITHUKOB pe-
JTYKTOPa, HY’KHO PEIIUTh BOIIPOC O crocode ux cMa3ku. Eciu yactoTa BpalieHus
3y0uaThix kosiéc peaykropa 80-100000poToB B MUHYTY U OoJiee, TO 3TO obecredu-
BaeT CMa3Ky MNOJUIMITHUKOB MACIISIHBIM TYMaHOM, BOSHUKAIOIIUM B PEYKTOPE MPHU
pa30pbI3rUBaHUM cMa3KH. B 3TOM ciyyae Bce MOAIIMITHUKY pa3MEatoT TOpLUAMU
I10 JIMHUM, COOTBETCTBYIOILIE BHYTPEHHEU CTEHKE peaykropa. Ecim gactora
BpAILIEHUS] MEHBIIIE, PACCUUTHIBATH HA MACIISIHBIM TYMaH HE IPUXOIUTCS, MO~
IIUITHUKYA HY>)KHO CMa3bIBaTh KOHCUCTEHTHOM cMa3koi. UTOOBI OHA HE BhITEKAJIa
W3 PaCTOYKH MOJI MOAIIUITHUK, HA Bajax cO CTOPOHBI MTOJIOCTH PEIyKTOpa ycTa-
HABJIMBAIOTCS Ma3eyACeP>KUBAIOIINE KOJIbIIA, & TIOIITUITHUKH 3aryOJIstoTCs B pac-
TOYKY KOpITyca Ha TOJIIMHY Takoro koJbua (8...12Mm).

Pasmepsr |2 u lg nmpunmmarorcs (2...4)d'.

12.7.4. TIpoekTHBIN pacu€Tr Bana
3amMepuB PaCCTOSHUS MEXIY CEpEIUMHAMU NOAIIMNIHUKOB U CEPEANHAMH CTY-
UL JeTalleld, HACAXKEHHBIX Ha BaJl, MOJIYyYaloT JUHEHHBIE pa3Mepbl BaJOB, HEOOXO0-
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Puc.12.5. KoMnoHOBKa IByXCTYNEHYATOTO UWJIUHAPUYECKOTO PEAYKTOPA
(cMa3ka MOJUIMITHUKOB — MACJISTHBIM TYMaHOM)

JTUMBIE JIJIsl TOCTPOEHUS CXeM MX HarpyxeHus (puc.12.6a): pasmepsl 1, I2, I3 -
3aMEpPEHBI Ha KOMITOHOBKE, MEpEeAaBacMblii MOMEHT T W CHIIBI, IEHCTBYIOIIAE HA

mecreprio Ft1, Fx1, Fr1 - momyuens B pacuérax nepenau.

[To cxemam Harpy>keHuUs CTPOSITCS pacu€THbIe cxeMbl (puc.12.6.0).

Cuuibl IPUIJIOKEHBI K BajlaM HE Ha OCSIX BpalllEHHUs BaJOB, a HA PACCTOSIHUU
0.5d; ot mux, rae di — HaYaNBHBIN AHAMETP COOTBETCTBYIOIIETO 3y0YaToro Koeca.
[TorTOMYy MX HY>KHO IO MpaBUIaM TEOPETUUECKON MEXaHUKHU MEPEHECTH Ha OCH
BpaIlleHUsI BAJIOB.

[Ipu nepeHoce okpykHOM CuiIbl Fy MOSIBASIETCSI MOMEHT CONPOTUBJICHUS Bpa-
meano T= 0.5Fd;, KoTophIit ypaBHOBENIMBACTCS BHEIIHUM MOMEHTOM T. D10
MO3BOJISIET IOCTPOUTH 3MIOPY MOMEHTOB CKpyUYMBaronux Baj (puc.12.6.8).

Jlanbiie yno0HO paccMaTpUBaTh HArpyKEHUE BaJia MO IJIOCKOCTIM. Boigensi-
IOTCSI CWJIBI WJTA TPYIIIBI CHJI, U3TUOAIONNE Ba B TOPU30OHTAIBHON TIJIOCKOCTH
(puc.12.6.r), u ctpoutcs no npasuiam kKypca «ConmpoTUBIEHUE MATEPUATIOB)
AIII0OPa MOMEHTOB, M3TMOAIOIINX BaJI B ATOM INIOCKOCTH (puc.12.6.1). 3aTem Toxe
caMoe€ MPO/JICNIBIBACTCS ISl BEPTUKAJIBHOM MIIOCKOCTH (puc.12.6.e,X%).

3Hast U3rudArOIIMe MOMEHTHI, ICUCTBYIOIIHE 10 TIIIOCKOCTSIM, MOYKHO OTpe/ie-
JUTHh CyMMAapHBII U3ru0arouii MOMEHT

M, =MZ+M?

182



a 3aTEM NMPUBEICHHBI MOMEHT

M, = MZ+T?,

10 KOTOPOMY HaxoJAT pacuE€THBIA JHAMETP Bajla B COOTBETCTBYIOIIEM CEUe-
HUU

My
0.1o]

]_IJ'ISI BaJIOB U3 CpCI[HGYI‘JIGpOI[HCTOﬁ CTaJIh JOIIYCKACMOC HAIIPS’KCHHUC B TAKUX

pacu€rax IPUHUMAIOT |_G =60...95 MIla.

[Ipu mocTpoeHnM TeOpeTUUECKOTo Mpoduiis Bajia 3apaHee HaMevyaroT Xapak-
TEpHBIE CEYEHUSI, B KOTOPBIX OyIET ONpenesaThCa JuaMeTp: Hanpumep, cl, c2,
c3,c4,c5 na pucynke 12.6.6. JluameTpsl BaJIOB, MOJYYCHHBIC B ATUX CCUCHUSX,
HAHOCSITCSl HA PUCYHOK U TIOJIYY€HHBIE TOUYKH COeTMHAIOTCS, TakuM oOpazoM 1o-
Jy4daeTrcs TeopeTudeckuil mpoduis Baia (puc.12.6.1).

OO6paTtuTe BHUMaHUE, BCJIC/ICTBUE CKaUYKa HA SIIOPE MOMEHTOB U3THOAIOIINX
BaJl B TOPU30HTAJILHOM IIJIOCKOCTH, OJTHO U TO K€ CEYEHUE UMEET JiBa Homepa (c2 U
c3) Tak KakK, €CJIu ABUTaThCS MO SIIOpE ClieBa BeITnynHa MOMeHTa M(c2), a eciu
crpaBa — M(c3) (cm.puc.12.6.1.). COOTBETCTBEHHO B ’TOM MeCTe OyayT pa3HbIe
CyMMapHBI€ ¥ TIPUBEIEHHBIC MOMEHTBI, & Ha TEOPETUICCKOM Tpoduie - 1Ba Inua-
MmeTpa Baja (e, 1 des Ha prc.12.6.1).

12.7.5. KoncTpyupoBaHue Baja

OcCHOBOI1 17151 KOHCTPYHMPOBAHUS BaJla CIIyKaT KOMIIOHOBKA y3J1a U TEOPETH-
yeckuid mpoduiib Basia. KoMoHoBka y3ia - motomy, yTo Ha He€ B Macitade 1:1
HAHECEHBI BCE JIETANIU, KOTOPBIE TIOJDKEH MOIIePKUBATH JAaHHBINA BaJl U TIOIIITUII-
HUKH, Ha KOTOPbIE OH Oy/IeT onupaThcs. A TeopeTudeckuii mpoduiib 1aét opueH-
THUPOBKY MO NMPOYHOCTH Baja: JeJiaTh BaJl B JAHHOM CEUCHUU TUAMETPOM MEHBbIIIE,
4YeM JUaMETP TEOPETUUECKOTO MPO(HIIST B 3TOM CEUCHUH, HEIb3SI.

CoBMecCTHUM 3TH JIB€ OCHOBBI: HAHECEM TEOPETUYECKUM Mpoduiib Bajga Ha
KOMIOHOBKY (puc.12.7)

[ToAmMITHUKY OPUEHTUPOBOYHO OBLTH MTOAOOPaHBI PaHBIIIE, IO COCTABICHU I
KOMITOHOBKH.

Crynenuaras ¢opma Bajia MpeaNovYTUTEIbHA, TaK KaK YIpoIlaeTcs: cOopka
COCIMHEHUH, TPEOTBPAIIAIOTCS TOBPEXKACHUS YIACTKOB C MOBEPXHOCTIMHU T10-
BBIIIICHHOM YUCTOTHI 00paboTKH, opMa Baja mpubIMKaeTcs K Opycy paBHOTO CO-
npoTuBiieHus. PacuéTHbie TuaMeTphl MOCaTOUYHBIX MECT, B KOTOPHIX JIOJKHA OBITH
MOCaJIKa C HATSITOM, IIIMTOHOYHOE WJIH ILTUIIEBOE COCTUHEHHUSI, TOJDKHBI OBIThH yBe-
anaeHsbl Ha 5-10%, 9To0bI yuecTh ocnabnenue stumu dakropamu. [IpunsaThIe pas-
Mepbl pekoMenayercst yrouHsTh o 'OCT 6636-69.

UYTOoOBI HCKITIOYUTH OCEBBIC 3a30PbI JUTMHY MOCAIOYHOTO YYacTKa Baja Clie-
JyeT IPUHUMATh HECKOJBKO MeHbIe (Ha 0.5...1.5MM) JUIMHBI CTYUIIBI HACAXKUBA-
emoi aetanu. J{yg ygoO6cTBa MOHTa)Xa y4acTOK Bajia Mo MOCAAKy C HATSATOM J0JI-
YKE€H UMETh Ha BXoJie (hacKy Wi ckoc. [Ipu mpuMeHeHnH NUIMIICBBIX WM Pe3h00-
BBIX YYaCTKOB Ha Bajly HY>KHO MPEAYCMAaTPUBATh KaHABKH JIJIS1 BEIXOJ1a HHCTPY-
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MeHTa. [y perenns Bompoca 00 U3rOTOBJICHNUN BaJla-IIIECTEPHU WU HACATHOU
HIECTEPHU HYKHO onpenenuTs pazmep € (puc.12.8). Ecnu BbINOMHAETCS HEPABEH -
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Puc.12.6. Omropbl BpalllaloIiero U U3rudaronmx MOMEHTOB U
TEOPEeTUYECKUI MpoUiIh BEAYIEro Bajla peAyKTopa
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Puc.12.7. KoncTpyrpoBaHue Baja

ctBo € > 2.5M, 10 mecTepHIO MOXHO MPOEKTHPOBATH HACAIHOIA.
Ecnu mecTepHs BBINOIHSAETCS 3a04HO C Ba-
JIOM, TO MaTepHall ¥ TepMHUUYecKas oOpa-

! /_\ 00TKa Basia BBIOMPAIOTCS MO YCIOBUSAM

QU / | mpounocTH 3yObeB IIECTEPHH.

@dopMa BBIXOJIHOTO KOHI[A BAJIA MOXKET
| OBITh KOHUYECKOHN WIIH HUIUHAPUYECKOM.
Konunueckuii KoHEll Bajia BHIMOJHSATh
CJIO’KHEE, HO TaKU€ COETUHEHUS 001a1al0T
OOJBIIIeH HArPY304YHON CITOCOOHOCTHIO,

Puc.12.8. Pazmep € uX Jierde coouparp u pazoupars. s ta-
KHX COCTMHEHHUI HEOOXO0UMO CO3/1aBaTh oceBoe ycmire. OObIYHO €ro MoJIy4arorT,
3aTsaruBas raiky. JIJist 3TOro Ha KOHIIE XBOCTOBHKA Baja MpeIycMaTpUBAIOT Kpe-
NEXHYIO pe3h0y.

Hy>XHO MOMHUTB, 4YTO OKOHYATEITLHO KOHCTPYKIIHS Baja OyaeT MpUHATA IOo-
CJie MPOBEPKHU PabOTOCIOCOOHOCTH MOAMIMITHUKOB U IIIMOHOK, MPOYEPUUBAHUS
cOOpPOYHOI eIMHMIIBI, TPOBEPKH Basia, B CIIydyae HEOOXOAMMOCTH, IO APYTUM KPH-
TepUsIM pabOTOCIIOCOOHOCTH.

12.8. TIpoBepka Bajia Ha YCTAJIOCTHYIO IPOYHOCTD
Pacuér Ha ycTanocTh BBINOIHIETCS MOCIE TOTO, KAK CKOHCTPYHUPOBAH Ball,
€CJIi B PACCMaTPUBAEMOM CEUEHUU OKaXKETCs

c > 01
it
KGS—l
rae
- € — MacIITabHbIN KO3 UIUEHT, KOTOPBIN YMEHbIAeTCs(Yalle BCEro mo
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napaboIMYECKOMY 3aKOHY) C YBeIHMUeHHEeM AraMeTrpa Bana ot | mpu d = 20mm, 110
0.6 mpu d = 150mMM, Tak KaK MEXaHUYECKHE XapaKTCPUCTUKN MaTeprajia CHHXa-
I0TCSI C YBEJIMYCHUEM pa3MEpOB JleTalei;

- I[CﬁCTBYI-OHIee HAIIPAKCHUC B PaACCMATPHUBACMOM CCUC-

HUU;
- O-1 — npee BBIHOCIMBOCTH MaTepuania;

- K — o dexrunnbiit KooGGUIMenT KORIEHTPANN HAMPSKEHHUIH, 3aBHCHT
OT BHJIa KOHIICHTPATOPa B pACCMaTPUBACMOM CeYCHHH (1ake €CIIH ATO MPOCTO
LapanvHa Ha MOBEPXHOCTH BaJla) OIPENEISIETCS 10 COOTBETCTBYIOIUM TaOIuIaMm;

-S.1=1.5...2.5 — ko duumeHT 3amaca NPOYHOCTH IO HPEIETY BHIHOC-
JUBOCTH.

Ecnu 370 HEpaBEHCTBO BBIMOJIHAETCS, TO ONpenenseTcs oomui koahduiu-
€HT 3ar1aca MPOYHOCTH

1
S, = >[s,]
- 2 2
1 1
So S,
rac SG nu ST - K03(1)(1)I/IHI/ICHTI>I 3alrraca HpOLIHOCTI/I 10 I/ISFI/I6y " 110 prqe-
@) T
HUIO S = =1 ; S = =1 ,
© KGGa E K’CTa
+\|]c50m +\|11Tm
Be Be

rae BZI d...1.3 - kosddurment ynpouHenus; BBOAUTCS B TEX CIyUasX,
KOTJla BaJl OABEpraeTcsl ynpouHsromiein o0opadoTke (o0kaTka poiMKoM, 00/ 1yBKa
JIpoObl0, TEPMUYECKAs WU XUMUKO-TepMUUYecKas 00paboTKa U T.11.), €CIIU HET
YIPOYHEHUS], TO le;
Yy uny - KO2(PULIMEHTHI, XapaKTePU3yIOIIUE YyBCTBUTEILHOCTh

MaTepHuaia K aCHMMETPHUH 1UKJIA: YeM KaueCTBEHHEE CTallb, TEM BBIIIIE JIJIsl Hee
3HAUEHUA dTUX KOIPDUIIMEHTOB; MPUHUMAIOTCS 110 TabJMIaM, 0OBIYHO

\VGZO.IS...OQS, a \VTZO.OS...O.IS;
0) a uT a’ 0) m u T m- AMIUIMTYJHBIC U CpEeAHHUEC 3HAYCHUS HAIIpsKEe-

HUM, JEUCTBYIOLIMX B PACCMATPMBAEMOM CEUEHHUH Bajla; IPU UX ONPEAECITICHUN
MPUHUMAETCS, YTO U3THOAIOIEe MOMEHTBI U3MEHSIIOTCSI IO CHMMETPUIHOMY, a
KPYTSAIIKE 10 MyJIbCUPYIONEMY (OTHYJIEBOMY) IIMKJIaM, €CJIM HET APYTUX yKa3a-
HUM;

b

6~ (0.4...0.5)0Bp utT = (0.5...0.6)(5_1 - TIpe€AeJIbl BBIHOC-
JUBOCTU MaTepuaja Baja.
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Ecnu B ucciienyeMoM ceueHHH 3arac MpOYHOCTH OKAXKETCSl MEHBIIE JOMY-
CTUMOT0, TO HEOOXO0IUMO NIEPECMOTPETh KOHCTPYKIIUIO BaJla, IPUHSITH MEPHI K
CHUKEHUIO KOHLIEHTPAIMU HANPSHKEHUH, MPUMEHUTD YIPOYHSIOILYI0 00paboTKy U
T.I1.

12.9. PacuéT BajoB 1 ocell Ha KECTKOCTh

PacuéTel Ha KECTKOCTh MPOU3BOAATCS B TEX Clydasx, Kornaa aehopmaiuu
BAJIOB U OCEU MOTYT HAPYIIUTh HOPMAJIbHYIO pa0OTy MOIEPKUBAEMbIX UMH J1€-
taneil. OHM BBIMOJHAIOTCA 110 HOpMaM U npaBuiam kKypca «ConpoTUBIEHHE MaTe-
pHUAJIOB» M 3aKJII0YAIOTCS B ONPEACICHUU TPOTru00B, YIIIOB MOBOPOTA, YIJIOB 3a-
Kpy4HuBaHUs BaJoB. J[omyckaeMble BETMYUHBI Ae(POpMaIiid ONIPEICIIIOTCS YCII0-
BUSIMH HOPMaJILHOU pabOTHI Tiepeiay, MOAIIMITHIKOB U T.11. B 001em mammmHo-
CTPOCHUM MPUHSTHI TAKKE OCPETHEHHBIC HOPMATHUBBI:

- HanboJbIni mporud He nomkeH npesbimats 0.0001...0.0005 nponéra Ba-
7a,

- Iporu0 B MeCTax pacroOXKEHUs 3y0UaThIX KOJIEC HE JOJKEH MPEBHIIAThH
0.01...0.02 m g 3TUX KOJIEC;

- YTOJI HaKJIOHA BaJia MoJ1 3y0YaThIMH KOJIECAMU HE JIOJIKEH MPEBHINIAThH
0.001...0.002 pagunana;

- YroJI HaKJIOHA Bajia Ha ONopax KaueHHs HE JOJDKEH MPEBBIIATH JJIS1 POJIH-
konoammmnHUkoB 0.0016...0.0025 paguana, a niist mapukoseix — 0.005 paauana;

- HAaMOOJIBIIIMIA YTOJI HAKJIOHA Bajia B MOAIIMITHUKE CKOJIbXKEHUS
0.001panuana;

- JIOITyCKAEeMbIil yroJ 3aKpy4ruBaHUsl TPAHCMUCCUOHHBIX BAJIOB HE OoJiee
0.25...0.35 rpagyca Ha OJTUH METP JUIMHBI BaJIA.

12.10. PacuéT BanmoB Ha KoJieOaHUs

OcHoBHas 3a/1a4a pacuéra — mpeaylpexaeHue pe3oHaHca, Koraa coOOCTBEeH-
Has JyacToTa KoJieOaHWM Bajia COBIAJAET C YaCTOTOM BHEITHEH Harpy3ku. Bos-
MOXKHBI TIOTICPEYHBIC KOJIeOaHUsI OT M3THOAOIEH HAarpy3KH M KPYTHIIbHBIC (YTJI0-
BbIE) KOJICOAHU.

CoOCTBEHHBIC YaCTOTHI Bajla ¢ HACAXKCHHBIMHU Ha HETO JICTAIIMHU @ ompe-

JEJSII0TCA 110 HOpMaTUBaM U (hopmyiiaM TEOpUU KOJECOaHU.
Kputnueckast yactoTa BpallleHus, TP KOTOPOM HACTYMAET PE30HAHC

N =600 wmun
Kp c
3ona ot 0.7 nKp o 1.3N xp HA3BIBACTCA kputuueckoit. [Ipu pnurenbHol pa-

0oTe B ATOI1 30HE MOJOMKa Baja Hen30exxHa. OObIYHO Bajibl padOTAIOT B JOKPUTHU-
YeCKOM 30HE, MpU OOJBIINX CKOPOCTSIX — B 3aKkpuTHUeckoil. [lepexon uepes kpu-
TUYECKYIO 30HY OCYIIECTBIISETCS C IPUMEHEHUEM CIEIUAbHBIX TacUTeNel Koe-
OaHuM UK TUOKUX BaJIOB.

KonTposbHbIE BOPOCHI
12.1. Ha3znauenue u knaccudukaims BajJoB U OCEH.
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12.2.9nemMeHTbl KOHCTPYKIMI BaJOB U OCEH.

12.3. Kputepuu paboToCIOCOOHOCTH BaJIOB U OCEH.

12.4. TTopsnok pacu€ra U KOHCTPYHPOBAHUS BaJIOB U OCEl.

12.5. 3aueM Hy’>kHa KOMIIOHOBKAa COOPOYHOM €TMHUIIBI?

12.6.1Touemy BBIAECISAIOTCS OPUEHTUPOBOYHBIN U MPOECKTHBIN pacUEThI?

12.7. Yto siBNISIETCA 11€JIBIO pacyéTa Baia?

12.8. ITouemy Basibl PacCYUTHIBAIOT HA COMPOTUBIIEHUE YCTAIIOCTH J1aXKe
IIPY MMOCTOSIHHOM BHEIIHEW Harpys3Ke.

12.9. 3auem Hy>KHaA MPOBEPKA KECTKOCTH Bajia ¥ UTO IIPU ITOM OIPEEsi-
10T?

12.10. 3auem 1 B KakUX CIy4asiX BBIIOJTHSIOT pacuéT Basia Ha KoJieOaHus?
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