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BBEJAEHUE

B kypce «/leranu MamiuH 1 OCHOBBI KOHCTPYHPOBaHUsD 0c00asi pojib OTBO-
TUTCSI KypcoBoMY mpoekTtupoBanuto. [lo cymiectBy, 310 nepBas pabota MHXe-
HEPHOI'O XapaKTepa, MPU BBHIMOJIHEHUU KOTOPOH OyAyIIUi KOHCTPYKTOP MPOXO-
JTUT BCE OCHOBHBIE ATAIbl pa3pad0TKH pealibHOW MallMHbI, HAUYMHAS C CHHTE3a U
aHaJIu3a MEXaHU3Ma, BEIOOpA MepelaTOYHOTO YCTPOMCTBA U 3aKaHYMBAsI COCTaB-
JIeHWeM COOPOYHOro YepTexka MpUuBoaa, pabouero yeprexa OJIHOU U3 €ro JeTa-
Jed u Ipyrou nokyMmeHTanuu. PaboTa Haj MPOEKTOM MPEANOIaraeT akTUBHOE U
[[eJICHANPABICHHOE TPUMEHEHUE 3HAHUW U HABBIKOB, MOJYYEHHBIX MPU U3y4e-
HUU HE TOJIBKO TEXHUUYECKON MEXaHUKHU, HO U MAaTEMATUKH, (DU3UKHU, TEOPETUYE-
CKOW MEXaHUKH, CONPOTUBIICHHS MATEPUAIIOB, TCOPUU TEXHUUECKUX U3MEPEHU,
WHXXEHEpHOU rpaduKu U JIp.; UCMOJIb30BaHUE YU4eOHOMW, CIIPAaBOYHOU M HOpMa-
TUBHO-TEXHUYECKOU JINTEPATYPHI, a TaK:Ke 0POopMIIeHUE PE3YyIHTATOB CBOEH pa-
OO0TBI B COOTBETCTBUH C JICUCTBYIOIIUMHU HOPMATUBHBIMH JJOKYMEHTAMU. 3alUTa
KYpPCOBOI'O MTPOEKTA TOMOTAET HAyYUThCs (DOPMYITUPOBATH TOCTAHOBKY 3a/1auH,
JTAKOHUYHO M3JIarath MyTh €€ PEIICHUs, BB IPU 3TOM 0a30BBIE MOJOKEHUS
U UCTO0JIb3YEMbIE€ METO/IbI, aHATTU3UPOBATH MOJIYYEHHBIE PE3YJIbTAThI, A€aTh BbI-
BO/JIbI IO padote. [IpnoOpeTeHHbI TPU 3TOM OIBIT HECOMHEHHO Oy/ET MOJIe3eH
IIpU KypCOBOM U IUTIIOMHOM MPOEKTUPOBAHUHU 1O CIIEIIUATBHBIM TUCITUTIIIUHAM.

[lenpt0 AJAaHHOTO KYpCOBOTO MPOEKTHUPOBAHUS SIBJISIETCA pa3paboTkKa Mpu-
BOJIa — OJIHOCTYNEHYATOT 0 WIMHAPUIECKOT0 KOCO3y0Oro pe1yKTopa — OJTHOTO
13 IUIOCKUX PHIYKHBIX MEXaHU3MOB C OJHOM C OJIHOM CTemeHbIo cB0OO b Ha
OCHOBE ATHUX MEXAHU3MOB CTPOMTCS MEXaHWYEeCKass 4acTh Pa3JIMYHOTO BHUJIA
HaCOCOB, KOMIIPECCOPOB, METAIIII000padaTHIBAIOIIETO O0OPYA0BAHUS U CEJIHCKO-
XO3SMCTBEHHBIX MAIIIMH, IPUBOIOB TPAHCIIOPTEPOB U KOHBEHEPOB U T.]I.

[lepBast yacTh NOCBAIICHA ONTPEACICHUIO 0A30BOM /ISl MPOEKTUPOBAHUS MU
BBIOOpA PEYKTOPA XapAKTEPUCTUKU — €r0 Harpy>keHHOCTH. J[Jist 3TOoro HeoOxo-
JIUMO BBITIOJTHUTh CUHTE3 KHHEMATUYECKOM CXEMbl MEXaHU3Ma, €ro KHHEeMaTu-
YECKUU aHaliu3, MO pe3ysibTaTaM KOTOPOr0 HaXOJST 3aKOH U3MEHEHUSI IBUXKY-
IIEr0 YCUJIUSI B TE€UEHHE OJIHOTO TEXHOJOTUYECKOTO ILHKJIA, 00ECIeUnBaIOIIUAM
3a/IaHHBIN 3aKOH JBHXKEHUS BEIYIIEro 3B€HA U U3MEHEHUS YCWINS Ha pabouem
oprane. [lonydeHHble JaHHbBIE Jajee UCIOIb3YIOTCS ITPU BEIOOPE MTPUBO/IA CIIPO-
EKTUPOBAHHOT'O MEXaHU3MA.

Bo BTOpO# yacTu mocoOust 3JI0KEHBI METO bl MPOBEPKU PAOOTOCTIOCOOHO-
CTH OCHOBHBIX 3JIEMEHTOB BBIOPAHHOTO PEAYKTOpa: 3y0UaToil nepenadu, TUXO-
X0JHOTO0 (HanboJiee HarpyKEHHOT0) BaJia, HOAIIUITHUKOB, MITTOHOK. KpoMme Toro,
noA0MParOTCsl HEOOXOIUMbIE KPENEAKHBIE U3/ICNIUS U COSTUHUTENIbHBIE MY(PTHI C
COOTBETCTBYIOIIEN OIEHKON pabOTOCIIOCOOHOCTH.

[IpencraBiieHHBIN B MOCOOMH MaTEPUA COJICPIKUT KPATKUE TEOPETUUECKUE



CBeJIeHHUs (T€, Ha KOTOPbIE ClIelyeT 00paTUTh 0C000€ BHUMAHKE, OTMEYEHBI CUM-

BOJIOM @), PEKOMEHTyEMBIE PACUETHBIEC 3aBUCUMOCTH U OCHOBHBIE CIIPABOYHBIC
JaHHbIE; JUIsi 0003HAYEHHsI BBIOOpA OJHOTO 3JIEMEHTA M3 CIUCKA B TEKCTE HC-
MOJIB3YIOTCS PUTYPHBIE CKOOKU — {...}; BEKTOPBI HAOpAHBI MOy KUPHBIM HIPU(]-

oM — a8, V4 , ux momymm — ‘a‘, ‘VA‘, 3Ha4oK [] mojpazymeBaeT HAJIMUKE

KOHKPETHOT'O YHUCJa WIM HOMEpPA JIMTEPATyPHOIO0 MCTOYHWKA, TAOJUIIBI U T.J.
VY4eOHbIil MaTepHall pacloJIOKEH B COOTBETCTBHU C TIOCIE0BATEIbHOCTBIO BbI-
MOJTHEHUS MPOEKTA W MpeABapseTCs 3aJaHUEeM Ha KypCOBOE€ MPOECKTUPOBAHMUE,
Ha0OPOM HMCXOJIHBIX JAHHBIX U TPEOOBAHUSAMM K COAEPKAHUIO U OPOPMIICHUIO
pacueTHO-TOsACHUTENbHOM 3anucku. B [Ipunoxenusx 1, 2 npuBegeHbl 00pa3iibl
OCHOBHBIX HAJIMCEN NJI1 MEPBOM M MOCIEAYIONIEH CTpaHUIl TEKCTOBOTO JOKY-
MEHTa, YePTEXKEH, a TAK:KE TUTYJIBbHOTO JiucTa. [Ipunoxenue 3 npencraBisier psij
HOPMAaJTbHBIX JTUHEHHBIX pazmepoB 1o ['OCT 6636-69; [Tpunoxenne 4 — Coenu-
HeHus 3y0uaTeie (nutuieBbie) npsmooounsie mo ['OCT 1139-58.

1. 3AJAHME HA KYPCOBOE ITPOEKTUPOBAHUE

[1o 3ajaHHBIM T€OMETPUYECKUM, BECOBBIM U AKCILTyaTallMOHHBIM TTapaMeT-
pam (puc.1...32, Ta6:1.1...16) pazpaboTaTh IPUBOJI OJTHOTO M3 PHIYAKHBIX MeXa-
HU3MOB C OJIHOM CTENEHBIO0 CBOOO/IBI: MPECC-aBTOMATA C IJIABAIOIIUM MOJI3YHOM,
BOJISTHOTO Hacoca, MOPIIHEBOI0 Hacoca, HeTAHOTO Hacoca, MOPIIHEBOTO Hacoca
C IBOWHOW KYJIHMCOM, CTPOTaJbHOIO CTaHKa, IAaroBOr0 TPaHCIOPTEPa, WHEPIHU-
OHHOT'O KOHBelepa, Mmpecc-aBToMaTa JJisl XOJIO0IHOTO BbIJIaBJIMBAHUS, TOJIKATEIS
3aroTOBOK, BAJIKOBOM yKaTKU, TEXHOJIOTUYECKOTO TOJIKATEIs 3ar0TOBOK, 3arpy3-
YUK IIUXTHl — OJHOCTYIEHYATHIN [IMJIMHIPUYECKUN KOCO3YObIN penyKTOp.

C 3Toi1 11eNbI0 BBITIOJIHUTH CHHTE3 MEXaHU3MAa U €r0 KUHEMaTUYeCKUN aHa-
U3, 110 pe3yIbTaTaM KOTOPOTO OMPEAEIUTh (YHKIIUIO U3MEHEHNS MOMEHTA JBU-
KYIIUX CUII C y4eTOM KOod((PUIIMEeHTa MOJIE3HOT0 ACMCTBUS MEXaHU3MA B Teue-
HUE OJIHOTO TEXHOJOTHYECKOTO IHKJa. Pe3ynbrarsl KHHEMAaTUYECKOTO U CHIIO-
BOT'0 aHaJIM3a MPEJCTABUTh B BUJIE MPE3CHTALIUU.

Ha ocHOBe Mogyd4eHHOM XapaKTepUCTUKH HArpy>KEHHOCTU MPHUBOJIA T10]10-
OpaThb COOTBETCTBYIOIINI PEAYKTOP, HAUTH OCHOBHBIE TapaMeTpPhl 3y0UaToro 3a-
LEIJICHUS ¥ IPOU3BECTH MPOBEPOUHBINA pacueT ero Ha MPOYHOCTh 10 KPUTEPHUSIM
KOHTAaKTHOM BBIHOCJIMBOCTH U YCTAJIOCTH MPU MEPEMEHHOM U3THOE.
CrpoekTupoBaTh TUXOXOJAHBIM Bas peaykropa. Mcxoas U3 npoeKTUpOBOYHOTO
pacyeTa Ha IMPOYHOCTH OMPENEIUTh OCHOBHBIE MapaMeTphl IIMOHOYHOIO HIIU



[UIMIEBOTO COEINHEHUS KOJIECa C BaJOM. BBIITOITHUTE TPOBEPOYHBIN pacyeT 1o-
CJIETHETO IO KPUTEPUIO YCTAIOCTHOW ITPOYHOCTH C YUYETOM KOHCTPYKTHUBHBIX U
TE€XHOJIOTMYECKHUX (DAKTOPOB, a TAKKe (POPMBI IUKIIOB HOPMAIBHOTO U KACATEIb-
HOTO HanpsbkeHuil. [IpousBecTu MpoBEPOUHBIN pacyeT BHIOPAHHBIX MOJIIIUAITHU-
KOB KaU€HHsI Ha TOJITOBEYHOCTh. [10 yKa3aHWIo mpenoaaBarTesis BBIIOJHATH Pac-
YeT OJIHOM U3 JIeTajell MexaHu3Ma, nogooparb My(pTy, COeIMHSIONIYIO OCh KpHU-
BOIIMIIA C TUXOXOJHBIM BAJIOM PEAYKTOPA, U CAEIATh PacyeT Ha IMPOYHOCTH €€
OCHOBHBIX 3JIEMEHTOB.

[To pe3ynbTaTaM MPOEKTUPOBAHUS BHIIOJIHUTH COOPOYHBIN YEPTEK PEIyK-
TOpa U paboYri YepTeX OJHOM U3 €ro JIeTajncH.

B Ta6J'II/ILIaX N Ha pUCYHKAaX MPHUHATHI CJICAYIOIINC 0003HaYEHUS:

|, — nimuHa i-r0 3BeHa; G; — Bec i-ro 3BeHa; D — auamerp mopurHs;
F — ycunue, npuitokeHHOe K pabodyeMy Ooprany; p — JaBJICHUE,;
Smax — X0 (ITOJIHOE TIepeMelleHre) paboyero oprasa;

N1 — YacTOTa BpAIllEHUS KPUBOIIIKIIA;

Ny — HOMHUHAJIbHAA 4aCTOTa BpallCHUS BaJla JJICKTPOABUIATCIIA.



1. ITPUBO/I ITPECC-ABTOMATA C IINTABAIOIIVM T1OJI3YHOM

Taomuma 1
3HaYeHMsI KCIUTYaTAllMOHHBIX U BECOBBIX IMAPAMETPOB K MIPOCKTUPOBAHUIO
Mpecc-aBTOMaTa ¢ MJIaBAIOIIUM MOI3YHOM

Bapu- | Gy, | Gz, | G4, | Gs, | Fmax: | Smax - Ny, N g s
anm kH kH kH kH kH MM 00/mMuH | 00/MuUH

1 15 (05| 06 | 10 4 60 180 480
2 20 | 06 | 08 | 12 5 80 160 720
3 25 |1 08 | 10 | 15 6 100 140 720
4 30 | 10 | 1,2 | 20 8 120 220 1440

max; I1BC = laB.

I
~
N
N
~
w

Ipumeuanue: 1, = (4...6)S,; l5=

Puc. 1. Kuremarnyeckas
cXeMa Ipecc-aBTomara:

1 — xkpuBoOILIHII;
2 — 1IaTyH,
3 — OJI3YH;
4 — MyaHCOH;
S — KyJuca,;
6 — mrammnyemas JICHTa,;
7 — maTpula
F
- MexaHu3M oOecreunBaeT JBH)KEHUE I10JI-
0,8 3yHa 3 MO DBJUIMOTUYECKOW TPACKTOPUH.
/ [[ITammyembIii MaTepuan (MeTauITMYeCcKast
0,6 JICHTA) TOJAeTCs MEXIy IyaHCOHOM 4 U
// MaTpuLen 7.

S Puc. 2. I3MeHeHue ycuins MTaMIOBKHU B
S 3aBUCHMOCTH OT IIEPEMEILIECHUS ITyaHCOHA
max

0,0 0,2 04 0,6 038



2. TIPUBOJI BOJSTHOT'O HACOCA

OIHOUMIMHIPOBBIN MOPIIHEBOM HACOC MPEAHA3ZHAYCH U1l IEPEKAaYMBAHUS
JKUIKOCTEN OTHOCUTEIHLHO HEOQOIBIION BA3ZKOCTH.
TaOmura 2
3Ha4YCHUS FKCITyaTallMOHHBIX U BECOBBIX MAPaMETPOB K MPOCKTUPOBAHUIO
BOJISTHOTO Hacoca

Bapu- | Gy, | Gzs, | Pmax: D, Smax Ny, N g s
amm H H Mlla M M 00/MHH | 00/MHH

1 100 | 100 0,5 0,056 | 0,10 440 1440
2 120 | 110 0,4 0,06 | 0,12 350 720

3 110 | 110 0,4 0,08 | 0,15 360 1440
4 140 | 120 0,5 0,09 | 0,18 230 1440

Ipumeuanue: 3= Syay; 13=0,651y; I=(3..4) 115 lo,e =14,+0,03 m.

Puc. 3. Kunemarnueckas
cxema BOJISTHOT'O Hacoca.
1 — xkpuBoOILIHII;

2 — 1IaTyH,

3,4 — nBoMHAs KyJHCa,
S — MOJ3YH;

6 — nuauHIp;

[ — IOpLIEHb;,

8 — BITyCKHOH KJIamaH;

9 — BBINTYCKHOM KJIanaH

Bnyck gl_ = 9 Botnyck

S S S S S

p/pmax —
0,8

0,6

0,4

0,2

0.0 02 |04 |06 |08 |,
, Smax Puc. 4. I3meHeHue naBieHus B IUIHHIPE

— B 3aBUCHUMOCTH OT XO/Ia IMOPIIHA




3. [TIPUBOJ1 ITOPIIHEBOI'O HACOCA
OHOIMIMHIPOBBIM MOPITHEBOM HACOC CIIYKUT JJIsl IEPEKauUBaHUS KUJIKOCTEH.

Ta0muna 3
3HaYeHMSI SKCIUTYaTallHOHHBIX U BECOBBIX ITapaMETPOB K IPOCKTHPOBAHUIO
MOPIITHEBOT'O Hacoca

Bapu- | G,, | Gz, | Pmax: D, Stax » Ny [Ny
anm H H MTIIa M M 00/MuH | 00/MUH

1 120 | 180 | 04 | 0,10 | 0,14 | 280 | 480
2 100 | 150 | 05 | 0,08 | 0,12 | 280 | /720

3 180 | 250 | 0,5 | 0,10 | 0,16 | 350 | 1440
4 150 | 200 | 0,4 | 0,08 | 0,18 | 220 | 1440

Ipumeuanue: 1= 1,55m,; 13= lg; 1p=(3..4) l1; lo,e =14+0,03 m.

Puc. 5. Kuaematnueckas cxema
MOPITHEBOI'O HAacoca:
1 — xpuBoIIHI;

2 — aTyH,

3,4 — nBOITHAs KyJIHUCA;
5 — non3yH,

6 — uITuHIp;

[ — MOpIIIEHb,

8 — BITyCKHOM KJ1amnaH,

S 9 — BBIIYCKHOM KJanaH
max

L | Y

Bnyc;a 8T 9~%B§mycx

p'bmax G
0,8

0,6

0,4

0,2

0,2 |04 |06 | 0,8

0,0 Sis Puc. 6. MI3mMeHeHue naBneHus B MUIUHAPE

— B 3aBUCHUMOCTH OT XO/Ia IOPIIHA

-0,2

10



4. ITIPUBOJ] HEOTAHOI'O HACOCA

OHOUMIUHIPOBBIM HEePTIHON HAcOC MpeIHAa3HAYeH MJId TepeKauynBaHUs
BSI3KHX JKUJIKOCTEH.
Tabmuna 4
3HaYeHUS IKCIUTYyaTal[MOHHBIX U BECOBBIX MapPaMETPOB K MPOEKTUPOBAHUIO
He(TAHOTrO Hacoca

Bapu- | Gy, | Gagq, | G7, | Pmax: | D, | Smax. Ny, N g
anm H H H MIIa M M 00/mMuH | 00/MHH

1 100 | 150 | 50 05 | 008 | 0,15 240 720
2 140 | 180 | 70 04 | 010 | 0,18 200 480
3 160 | 200 | 80 04 | 0,12 | 0,20 180 480
4 200 | 250 | 100 | O3 | 0,14 | 0,25 220 1440

Ipumeuanue: 3= 28y, 13=0,514; 1=3..4) 115 lo,e=14+0,03 m.

/
[/
[/
4
# Puc. 7. Kuaemarnueckas cxema
. HE(TIHOTO Hacoca:
/ 1 — kpuBoIIHIT;
’ 2 — NIaTyH;
3,4 — nBoMHAs KyJHCa,
S — MOJ3YH;
6 — nuauHIp;

[ — IOpLIEHb;
8 — BITyCKHOH KJIamaH;
9 — BBIITYCKHOM KJIanaH

p'bmax L

0.8

0,6

0,4

0,2

0,2 |04 (06 | 0,8

0,0 Sls

max  Puc. 8. I3MeHeHue naBiaeHus B IUIMHIPE
-0,2 B 3aBUCUMOCTH OT X0Ja MOPIIHS
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5. I[TPUBO/1 ITOPIIHEBOI'O HACOCA
C JIBOMHON KAYAIOILEN KYJIMCOU
OIHOUMJIMHIAPOBBIN MOPIIHEBOM HACOC C JIBOMHOM KAayarolEeW KYJHUCOU CIIYXKUT
TS IEPEKAYMBAHUS HKUJIKOCTEH.

Tabanma 5
3HaYCHMS SKCILTyaTallMOHHBIX U BECOBBIX MAPaMETPOB K MPOCKTUPOBAHUIO
IOPIIHEBOTO HACOCA C JBOWHOM Ka4darollel KyJIUCOu

Bapu- | Gy.3, | G7, | Pmax: D, Stmax » Ny, N g,
amm H H Mlla M M 00/MHH | 00/MHH

1 450 | 400 0,5 0,10 | 0,25 380 950
2 500 | 450 0,5 0,12 | 0,26 380 720
3 550 | 500 | 0,45 | 0,14 | 0,28 470 950
4 600 | 550 | 0,40 | 0,15 | 0,30 290 1440

Ipumeuanue: l3=(2...4)Spax; 1o=(1,2...1,6) I3; |o2 c= Io1 o, + I, +0,03 m;
lo, £ = 13+0,03 m.

Puc. 9. Kunemaruue-
CKasl cxeMa IOpIIHe-

Bnycxk BOT'O HAcOCa C JJBOMHOM
; Kayarollen KyJIUCOW:
; g S N 1- KpI/IBOUIHI/IH; |
Il 2,3 — IBOITHAs KYJHCA;
5 D ; 1l 4.5 — non3yH;
; 9 : i'|- " 6 — IMIHHID;
A= o E [ — TIOpIIICHbD;
/) ¥ 8 — BITyCKHOM KJIamaH;
AP 6 K

BT 9 — BEIYCKHOI KiIaman

oal /

0,2

00 / 02 lo4 |06 0.8 < Puc. 10. U3smeHneHue naBiieHUsS B I[UJINH-
, Smax JP€ B 3aBUCUMOCTH OT TMEPEMEIICHUS

0.2 ™ / TIOPIIHS
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6. [IPUBO/] ITOPINIHEBOI'O KOMITPECCOPA

[TopiHeBoM KOMITpCCOp MpeAHa3HAYEH JJIs TOJTYYEHUS CKAaTOro BO3ayXa.

TaOmnuna 6

3HaueHMsI SKCIUTYaTAllMOHHBIX U BECOBBIX MMapaMETPOB K IPOESKTUPOBAHUIO
MOPIITHEBOI0 KOMIIPECCOpa

Bapu- | Gz, | G4, | Gg, | Pmax: | D, | Smax: ny, N,
arm H H H MIlIa M M 00/MuH 06/MuH
1 40 60 40 0,40 | 0,05 | 0,10 580 1440
2 30 80 50 0,50 | 0,06 | 0,14 480 1440
3 30 90 90 045 | 0,08 | 0,16 460 1440
4 40 60 60 0,35 [ 0,07 | 0,20 290 720

Ipumeuanue: 1,=(3..4)1;; a=051;.

Bnyck

7

il
8

C

— |

ONNONOINANNNNNANY

T

Buvinyck

p/pmax
0,8

0,6
0,4
0,2

0,0

0,2

0,6/ 08|5/q

13
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Puc. 11. Kunemarnue-
CKasl cxema IOpIIHe-
BOI'0 KOMITpCCOpA:

3 — MOM3YH;
4 — maryH;
S — UUIUH]ID;

6 — nmopieHs,
{ — BIlyCKHOH KJIallaH;
9 — BBITYCKHOM KJIanaH

Puc. 12. I3amenenue naBieHus
B IIWJIMHAPE B 3aBUCUMOCTH OT
MePEMEIICHUS TIOPITHS



7. ITPUBO/ ITPOJOJIBHO-CTPOT'AJIbBHOT'O CTAHKA

[Tpo10IbHO-CTPOTabHBIA CTAHOK IPEIHA3HAYCH JUII MEXaHHYECKOW 00paboTKu
TJIOCKUX ITOBEPXHOCTEH CTPOTaHUEM.
TaOmura 7
3HaYeHMsI SKCIUTYaTaIlMOHHBIX U BECOBBIX MTapaMeTPOB K IPOSKTHPOBAHUIO
MIPOJIOJIBHO-CTPOTATBHOTO CTaHKa

Bapu' GZ ' Gg y G5 y Fpe3 ) Smax ’ nla n B!
anm H H H kH M 00/MUH 00/MuH

1 50 | 200 | 400 | 1500 0,8 140 480
2 80 | 300 | 450 | 1800 1,0 150 720
3 100 | 400 | 500 | 2000 1,2 120 480
4 120 | 450 | 550 | 2500 1,4 80 480

Ipumeuanue: l3=(2...3) Spax:  lo,0, =(0,5...0,7) I5.

Puc. 13. Kunemaruue-
CKasl cXeMa IMPOJI0THHO-
CTPOTAIHHOTO CTAHKA!

1 — xpuBoOLIHI;

2 — TIOJI3YH;
3 — KyJnuca;
4 — maryH;
S — 1ITaHra ¢ pe3noBoi
T'OJIOBKOH,
6 — obpabarpiBacmas
JeTanb

23 ﬂ
0,8
0,6
0,4
0,2 nd > Puc. 14. I3menenune cuiibl CONPOTUBICHUS
’ p
Ap - g Ha pe3le B 3aBUCMMOCTH OT IlepeMENIeHNUs
Smax PE3LO0BOM I'OJIOBKU

0,0 0,2 04 0,6 0,8
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8. [IPUBO/] ITOITEPEYHO-CTPOI'AJIBHOI'O CTAHKA

[TonepedHO-CTpOTabHBIN CTAaHOK MpEIHA3HAYCH JIJIT MEXaHUYECKOW 00paboTKu
IJIOCKUX ITOBEPXHOCTEH CTPOTaHUEM.
Ta0muna 8
3HaYeHMSI SKCIUTYaTaIlMOHHBIX U BECOBBIX MTapaMeTPOB K IPOSKTHPOBAHUIO
MOTICPEYHO-CTPOTATEHOTO CTaHKa

Bapu' GZ ' Gg y Gs y Fpeg ) Smax ’ n11 nHB!
anm H H H kH M 00/MUH 00/MuH

1 200 | 280 | 600 1,0 0,14 200 680
2 250 | 320 | 650 1,2 0,16 190 680
3 300 | 380 | 700 1,3 0,18 215 680
4 350 | 400 | 750 1,5 0,22 220 1440

Ipumeuanue: l3= 25y, lo,8=0,713; 1,=(3..4)11; lo,e=13+0,03 M.

Puc. 15. Kunematnueckas
cXeMa MpPOAOJBLHO-CTPO-
raJIbHOTO CTaHKa.

1 — xpuBoILIHII;

2 — MON3YH;

3 — Kynuca;

4 — maryH;

S — IITaHra ¢ pe3noBoi
T'OJIOBKOM,

6 — oOpabarbiBaemast 1eTaib

> > Puc. 16. I3ameHneHnue cuiibl CONpPOTUBIICHUS
-— e | § HaDpesle B 3aBUCUMOCTH OT [IEPEMELICHNUSI

00 02 04 06 0.8  Smw DE3LOBOH ronoBky
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9. [IPUBO/] IIIATOBOI'O TPAHCIIOPTEPA
ABTOMATHUYECKOU JINHUU

[ITaroBeIi TpaHCHOPTEp AaBTOMATUYECKON JMHUM MpeAHa3HA4YeH [JIsl MPEPbIBU-
CTOTO TIEpEMENIEHUs JeTaliell ¢ OJHOW MOo3WIMu Ha Apyryro. Ilpu pabouem xoxe
HITaHTa 5 3aXBaThIBACT U MEPEMENIAET JICHTY TpaHCIopTepa Ha paccTosinue H.

Tabmura 9
3HaYeHUS IKCIUTYaTAIIMOHHBIX ¥ BECOBBIX MTAPAMETPOB K MPOCKTUPOBAHUIO
IIaroOBOTO TpaHCIOpTepa

Bapu- GZ , GS ) G4 y GS ) FmaX' H1 n]_, n B’
aumm H H H kH kH M 00/MUH | 006/MUH

1 500 | 40 50 10 | 10 | 0,8 60 250
2 600 | 50 70 12 | 1,2 | 1,0 80 250
3 650 | 40 60 13 | 14 | 11 100 320
4 750 | 60 95 15 | 16 | 1,2 90 480

Ipumeuanue: 1, = (2...4)H; Io2 A=0,51.

Lid g
a
5 Puc. 17. Kunematuueckass  cxema
[IaroBOTO TpaHCIOPTEpa!
1 — xkpuBoOILIHII;
2 — KyJuca,
3, 4 —non3yH;
S — IITaHra 3axBara TpaHc-
IIOPTEPHOM JICHTBI

£
Foyax —
/
"
0,8 —
—

0,6

0,4

0,2 — Puc. 18. 3meHeHue cuiibl CONPOTUBIIE-

§  HUsIHA 3aXBaTe B 3aBUCHMOCTH OT Iepe-
0,0 02 04 0,6 0,8 Smax MCUICHHS ITAHTH
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10. TIPUBOJT MIHEPIIMOHHOI'O KOHBEMEPA

NuepuuoHHbli KOHBEWEp MpeAHa3HayeH ISl MPEPHIBUCTOIO MEPEeMEeIleHUs
ChIlly4yero Marepuana Becom G,, Ha pacctosiuue 50...100 m.

Taomuma 10
3HA4YEHUs IKCIUTYyaTAl[MOHHBIX U BECOBBIX MMAPAMETPOB K MPOEKTUPOBAHUIO
MHEPLIMOHHOIO KOHBENEpa

Bapu- | G,, | Gg, Gs, | Fu Far | Smaxs Ny, N e
anm H H kH kH kH M 00/MHH | 06/MUH

1 150 | 100 | 45 | 08 | 35 | 0,30 120 480
2 200 | 120 | 50 | 1,0 | 40 | 0,25 150 480
3 250 | 140 | 6,0 | 1,2 | 43 | 0,30 180 450
4 300 | 200 | 80 | 15 | 45 | 0,35 200 1440

lpumeuanue: ly=(2..4)11; I3=(2..3)Spax; lo,8=1(0,5...0,7) I3; G, =2Gs.

A 7 , Puc. 19. KuaemaTtnaeckast cxema
N\ £7 2 ) .
| 0, _S_1 0 WHEPIIMOHHOT'0 KOHBeHepa:
\ A i 1 — kpuBOLIHIT;
‘\ . a)] ~~§ A ) .
it L \ 2 — maTyH,
1 s [} .
” \ 3 — KyJuca,;
2 B/ "~ & .
[; 2 4 — non3yH;
3 O

5 — mrradra;
6 — maTepuan

F :
F —
M /fm
0,8
0,6
AL

0,4 =

el i i K Puc. 20. I3ameHeHUe CUJIBI COMPOTHUBIICHHUS Ha
0,2 3axXxBaT€¢ B 3aBHCHUMOCTH OT ICPEMCHICHUA

- mradry (Fy — cuna TpeHus B nape «martepuain—

00 02 = 0,6 08 &5, JOTOK» Fu — cuita TpeHus B HaIIpaBJIsSIOLIUX )
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11. ITPUBOJ TOJIKATEJIA 3AT'OTOBOK

Tonkarenb 3aroTOBOK MpeIHA3HAYEH IS TIOJa4H MOAJISKAIUX TEPMHUISCKON
00paboTKe JeTaliel 1Mo PoJIbraHry B MEYb.
Taomuna 11
3HaYeHMsI SKCIUTYaTaIlMOHHBIX U BECOBBIX MTapaMeTPOB K IPOSKTHPOBAHUIO
TOJIKATEJS 3aTOTOBOK

Bapu-| Gy, | Gz, | G4, | Gs, | Gy, | Feompr | Smaxs | Ny, N 1
anm | H H H H H kH M 06/MuH | 00/MuH

1 | 150|100 | 80 |350|300| 1,0 0,50 60 240
2 | 180 | 150 | 100 | 400 | 400 | 1,2 0,45 70 220
3 |240 | 180 | 120 | 450 | 500 | 1,5 0,40 80 250
4 | 280 | 210 | 140 | 400 | 350 | 1,8 0,50 150 720

Ipumeuanue: ly=(2..4) I1; 13=(2..3)Smax; lo,8=1(0,5) 3.

Puc. 21. Kunemaruue-
e CKas cXxema TOJIKATEs

l{ :}‘_‘ﬁ 3ar0TOBOK:
(0

f 1 — xpuBoOLIHII;
42— LIaTyH;
o 3 — Kynuca,
1 4 — non3yH;
S — IITaHra;
6 — nerans;
[ — ponbranr
F =
F"
0,8
0,6
0.4
0,2 — Puc. 22. I3meHeHue CUIbI COMPOTUBICHUS
— § Ha TOJIKaTeJe B 3aBUCUMOCTH OT TIepeMellie-

0,0 0,2 04 0,6 0,8 S e HUS LITAHTH
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12. TIPUBO/ [TPECC-ABTOMATA JJIA XOJIOAHOI'O BbIIABJINBAHUA

[Ipecc-aBTOMaT MpeaHA3HAYCH ISl U3TOTOBJICHUS U3ICIUI IyTeM JIaBJICHUS 13
MeTaJUTMYeCKON JICHTHI O€3 ee Harpena.
Taomuna 12
3HaYeHMSI SKCIUTYaTallHOHHBIX U BECOBBIX IMApaMETPOB K MTPOCKTUPOBAHHUIO
Ipecc-aBTOMATa JIjIs XOJIOJHOTO BbIIaBIIMBAHUS

Bapu- | Gy, |Gz, | Gs, | Fmaxs | Smax Ny, N
anm H H kH kH M 00/MUH 00/MUH
1 400 | 500 | 2,0 30 0,08 210 720

2 500 | 600 | 2,5 38 0,10 165 520
3 600 | 700 | 3,5 45 0,15 200 1440
4 700 | 800 | 4,0 50 0,12 180 720

Ipumeuanue: l5=(2..3)11; l3=1I4=41;; 11=Sp; Gs4=0G3.

Puc. 23. Kunemaruueckas
cxema mpecc-aBToMara.
1 — xkpuBoOILIHII;

2 — IIATYH;
3 — Kynuca,
4 — maTyH IMyaHCOHa,

5 — IyaHCOH;
6 — 3aroToBka (JieHTa);
[ — Marpura

Puc. 24. Iamenenue ycuivs BbIIABIIH-
S  BaHUsA B 3aBUCHMOCTHU OT IIEpEMELICHHs

0,0 0,2 0,4 0,6 0,8 Sma: YAHCOHA
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13. TIPUBO/I ITPECC-ABTOMATA BEPTUKAJILHOM IITAMITOBKH

[Ipecc-aBTomMaT mnpeaHa3HAuyeH I IITAMIOBKM M3ACIUA M3 METaUIMYeCKOU
JeHThl 6e3 HarpeBa JIeHTa nmogaeTcst MeX1y IyaHCOHOM 3 U MaTpuleH 4.

Taomuna 13
3HaYeHMSI SKCIUTYyaTallHOHHBIX U BECOBBIX ITApaMETPOB K MIPOCKTUPOBAHHIO
Ipecc-aBToMaTa BEPTHKAIBHOM M TaMITOBKH

Bapu- | Gy, | Gs, Gy, | Gs, | Fmaxs | Smax: Ny, N g,
arwm kH kH kH kH kH M 06/MUH 06/MUH

1 18 { 08 | 10 | 13 4,0 50 230 480
2 22 | 10 | 1,2 | 15 50 70 360 580
3 30 | 12 | 15 | 138 6,0 60 285 720
4 40 | 15 | 18 | 20 7,0 80 230 1440

Ipumeuanue: l,=(2..4)Smax; 5= (4...6)Smax: Isc = las.

Puc. 25. Kunematnueckas
cxema mpecc-aBToMara:

1 — xpuBowmHM;

2 — IIATYH;

3 — IMyaHCOH;

4 — maTpuIIa;

5 — Kynuca;

6 — 3aroToBka (JIeHTa)

Puc. 26. I3meHeHune ycuiaus  IITaM-
§ TOBKHM B 3aBHCHMOCTHU OT IIEPEMELICHUS

0,0 02 04 06 08  Suu Nyancona
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14. TIPUBOJT BAJIKOBOI XXATKH

BankoBas xaTka npeHa3HaueHa Il CKAIIMBAHUS 3€PHOBBIX KYJIBTYP U 3€JICHOU
MAacCCBHI [T TPOU3BOJICTBA KOPMOB.
TaOmuma 14
3Ha4YCHMS FKCILTyaTallMOHHBIX U BECOBBIX NAPAMETPOB K MPOCKTUPOBAHUIO
BaJIKOBOM KaTKU

Bapu- | Gy, | Gz, | G4, | G5, | Fmax: | Smax» | L. n,, N e
anm H H H H H M M 00/MuH 00/MUH

1 80 | 400 | 120 | 150 | 450 0,3 0,5 80 250

2 100 | 500 | 150 | 180 | 500 0,2 0,6 60 240

3 120 | 550 | 180 | 200 | 550 0,1 0,6 70 280

4 140 | 600 | 200 | 220 | 600 0,4 0,7 100 720

Ipumeuanue: |02D =L+1;+0,03m; Iy= |025.

Puc. 27. Kunematnueckas
CcXeMa BAJIKOBOM KATKU.
1 — xpuBoIIHI;

2 — TIOJ3YH;
3 — IByIIeYEE KOPOMBICIO;
4 — 1sra;

5 — NoABMIKHBIEC HOXKH,
6 — HEIIOABUKHBIE HOXKU

TT=T\

Puc. 28. I3meHenue ycunusi cpe3aHusi B 3aBH- 0,2

CUMOCTH OT IIEpEMELLECHUS HOXKEN \ S
0,0 0,2 04 06 038 Somax
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15. ITPUBO/ TEXHOJIOTUHYECKOI'O TOJIKATEJIA 3AI'OTOBOK

TexXHOIOrn4eCKUM TOJIKATEIb 3ar0TOBOK CIIYXKUT IJIA c6opa U IIEPpEMCIICHM A 3aro-

max

TOBOK. Kaxxip1ii M3 N mapajuiesIbHO yCTAaHOBJIEHHBIX ¢ maroM 0,6 POJIBI'aHT OB I10-

AacT CBOIO 3aIrOTOBKY K TOJIKATCJIHO, KOTOpBIﬁ nepeMeuacT BHAYAJIC OJJHY, IIOTOM IIBC,
... U, HAKOHEII, N 3aroTOBOK OJUHAKOBOT'O BECA Ges K ClIeayromeMy TCXHOJIOTrHYCCKOMY

TIOCTY.
TaOmuma 15

3HaueHMsI SKCIUTYaTallMOHHBIX U BECOBBIX MMapaMETPOB K MPOESKTUPOBAHUIO
TEXHOJIOTUYECKOTO TOJIKATES

Bapu- | Gy, | Gz, | G4, | Gg, | Fmax: | Smax: | N, Ny, N,

amm | kH | kH | kH | kH kH M IIIT. 06/MuH 06/MuH
1 05(08 |07 |03]| 30 1,8 2 80 480
2 0609|106 |06]| 25 2,0 3 100 580
3 07110109 | 05| 32 1,8 1 60 300
4 080907 /|08]| 28 2,4 2 70 520

Ipumeuanue: 1, =(3...4)l1; 13=(2,0...2,5)Smax; IOZB =(0,6...0,8)I5; 1,=(1,4...1,8)Smax-

e - - -
HIH S TR HEs
R R 1
Y,
Puc. 29. Kunemaruue-

CKasa CXEMa TOJKaTCJIA

3aroTOBOK:
1 — xpuBOILIUI;
2 — IaTyH;
F — 3 — KyJuca,;
Finax ] 4 — maTyH TOJIKATeds,
0.8 = S — TOJIKATEIb;
0.6 6 — 3aroroska (N mITYK)
Tt l—j 0,68 l
| | 2 nmax
0,9F ax Puc. 30. VI3menenune ycuius Ha TOJIKaTENe
g = s 1 00Iero Beca 3aroTOBOK B 3aBUCHMOCTHU
0,0 02 04 06 08 Smax  OT €r0 IePeMeIICHHs
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16. IPUBO/I 3ATPY3UUKA HINXThHI

3arpy3uuK MUXTHI CITY>KUAT JUIS 3aBajia MUXTHI (CMECH PYJHOTO KOHIICHTpAaTa, Jie-
THPYIOIINUX TPUCAIOK, (DIIF0ca U APYTUX TEXHOJOTHYECKHX J00ABOK) B MJIABHUIBHYIO
neub. [luxTa mogaeTcst TpaHCIOPTEPOM Ha JIOTOK 3arpy304HOM maxTel meun. OTBa
3arpy34MKa, JIBUTasCh BIOJIb JIOTKA, CTpedacT paBHOMEPHO PacChINIaHHOE ChIphe. Ta-
KHM 00pa3oMm, TI0 Mepe MepeMeIIeHNs OTBaIa BEC CABUTAEMOM IUXTHI YBEIIMUNBACTCSI
ot HyJs1 10 Gg mepe 3arpy3Koi B IeUb 10 3aKOHY, aHAJTIOTUIHOMY U3MEHEHUIO yCHITUS
Ha oTBaje (puc.32).
TaOmnuma 16
3HaueHUs IKCIUTYaTaIIHOHHBIX M BECOBBIX MApaMEeTPOB K MPOEKTUPOBAHUIO
3arpy34mKa MIUXThI

Bapu- | Gy, | Gz, | G4, | Gg, | Fmax: | Smax: n,, N e

arm kH | kH | kH | kH kH M 00/MUH 00/MuH
1 02|06 |04]05 6 3,0 90 480
2 03|07 |05]08 4 3,8 100 580
3 04|08 |05] 12 8 3,5 70 250
4 051]10 |07 |10 5 4,0 80 450

Ipumeuanue: 1,=(2...3) 11; 13=(1,5...2,0) IOZB; IOZB =(0,8...1,2) Smax; 1,=1(1,0...1,4) Smax.
e Puc. 31. Ku-
HeMaTH4eCKas
cXema 3arpys-
YHKa IMHAXTHI:

1 — xpuBoIIHI;

2 — 1IaTyH;
3 — xynuca,
4 — matyH
OTBaJa,
5 — oTBaI;
6 — mmxTa
F =_—
- rded
0,8 7 !
0,6 —{Tme /- :
He l
0,4 S |
6.5 t/ l Puc. 30. U3smenenue ycunus Ha
’ J —_ OTBaJIC M BeCa INXTHI B 3aBUCH-
—— | Sf.ax MOCTH OT TIepEMEIECHHsI OTBaja

0,0 02 04 06 08
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2. COAEP/)KAHUE U TPEBOBAHUA K O®OPMJVIEHHUIO
PACUETHO-TIOSICHUTEJBHOM 3AIIMCKH

CopnepxaHne pacyETHO-TIOSICHUTENBHOM 3alUCKM K KYypCOBOMY ITPOEKTY
JOJKHO UMETH CJIEAYIOLIYIO CTPYKTYPY.

PEDEPAT
OI'JIABJIEHUE
1 3AZJAHUE HA KYPCOBOE ITPOEKTUPOBAHUNE
2 OIIMCAHUE YCTPOMCTBA Y PABOTHI MEXAHU3MA

3 KUHEMATHYECKUI AHAJIN3 MEXAHU3MA
3.1 CuHTE3 MIOCKOTO PhIYaKHOTO MEXaHU3Ma
3.2 OnpeneneHne KUHEMaTHYECKUX NIEPEIATOYHBIX (PYHKITUN
4 CUJIOBOUN AHAJIU3 MEXAHU3MA
4.10npenenenue MoMeHTa Mcr  JJ1s1 IPEOIOTECHUS CUIT
CTaTUYECKOTO COMPOTUBIICHUS

4.20npenencarne MOMeHTA My IS IPEOIOJIEHUS CUT
b
JTUHAMHYECKOTO COMPOTUBIICHUS

4.3 Ouenka KIIJI mexann3ma
4.4 Pacuer aBmxyiiero momerra Ms (@)

5 BbIBOP PEIYKTOPA
6 BbIBOP MY®ThI U OIEHKA EE PABOTOCITIOCOBHOCTHU
7 OIIPEJIEJIEHUE YCUJIMHI B 3YBYATOM 3AIEIIVIEHUN
8 PACUET TUXOXO/JHOI'O BAJIA HA TTPOYHOCTD
8.1 dopMupoBaHue pacUeTHON CXEMBI Bajia
8.2 Pacder Baia mo KpUTEpUIO CTATHYECKON MPOYHOCTH
8.3 IIpoeKTUpOBOYHBIN pacyeT MIMOHOYHOTO (IIJTUIIEBOT0) COSAMHEHUS
8.4 PacyeT Baja Ha BRIHOCIUBOCTD
9 IIPOBEPOYHBIIT PACYET 3YBUYATOM ITEPEJJAYU HA TTPOYHOCTD
9.1 Onpenenenue pecypca nepeaadu
9.2 OmnpeneneHre J0MyCcKaeMbIX HaPsDKEHUH [ oH] TPH ITUKITMYECKOM KOH-
TAKTHOM U [ OF] TP HUKITUYECKOM M3THOAIOIIeM BO3ICHCTBHUAX
9.3 Pacuer akTMBHOM OBEPXHOCTU 3yObEB HA KOHTAKTHYIO MPOYHOCTD
9.4 Pacuet 3y0ObeB Ha MIPOYHOCTH IIPU TIEPEMEHHOM U3THOE

10 ITPOBEPOYHBIN PACYET ITOJILIMITHUKOB
TUXOXO/JHOI'O BAJIA HA JJOJI'OBEYHOCTD
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11 PACYHET HA IIPOYHOCTD JETAJIA 110 YKA3AHUIO
IIPOIIOHABATEJIA

SAKIIFOYEHUE

BUBJINOI' PAOMYECKHNI CITMCOK

[MTPUJIOXXEHUE 1. Cnenudukanus JOKyMEHTAIIUH K KyPCOBOMY ITPOEKTY
[MPUJIOXEHUE 2.....ccoooit i

[MPUJIOXKEHUE 3........cccves ot

B Toii 3)xe nmocnenoBaTebHOCTH U3JIaraeTcsi MaTeprall B MOCOOUH.

UepTesku U cXeMbl BRITOIHAIOTCS B cooTBEeTCTBUM ¢ Ennnoit Cuctemoit KoH-
ctpykropckoi Jlokymenraruu (ECKJI). TpeGoBanus k ohopMIIeHUIO pacueTHO-
nosicautenbHoi 3anmucku (I13) onpenensitores crangaprom npeanpustus CTO
OYpI'Y 21-2008 [1].

TekCcT MOsSICHUTENBHON 3alIMCKU PEKOMEHIYETCS MevaTaTh Ha IPUHTEpPE Ha
OJTHOM CTOpOHE JucTa Oenoit Oymaru ¢popmara A4 (210x297) (pasmep kerias —
He MeHee 14 MyHKTOB, MOTYTOPHBIN HHTEepBal). Jlomyckaercs 3auch TEKCTa py-
KOIKUCHBIM CIIOCOOOM CHHUMU (Y€PHBIMH ) YEPHWIAMU WM acTOM. BricoTa OykB
— He meHee 2,5 mM, udp — S5 mm. [Tons pamku [13: cneBa — 30...35 mm, cripasa,
CBEpPXY U CHU3Y — 110 5 MM; KaXJasi CTPAHHIA 3aKaHYUBAETCS COOTBETCTBYIONIEH
OCHOBHOM Haanuchio (mrammnom) — [Ipunoxenue 1. B BepxHeil rpadge cnpasa
nomeraercs mudp nokymerTa Buna FOYpl'Y — I1-375.08.2.00.00.113 K11, B xo-
TOPOM OT/AEJIbHBIMU IPYHIIAMHU BBIACISIOTCS HOMEP aKaJIeMUYECKOU IPYIIIIbI, HO-
Mepa BapuaHTa U Habopa ucxoubix JanHbix; uHAekc 113 KII yka3siBaeT Ha TO,
YTO JAHHBIA JOKYMEHT SIBJISIETCS PACUETHO-MOSICHUTENIBHOU 3anuckon. Homepa
CTpaHUIl MPOCTABIISIIOTCS B TPABOM HI>KHEM YTIy (B COOTBETCTBYIOLIEH rpade
OCHOBHOM HAJIMKUCHU TEKCTOBOTO JJOKYMEHTA).

Tekcr I13 gos1:keH U3IaraTbes 4eTKo U JJakoHu4YHO. He qomyckaercs 10-
CJIOBHOE BOCIIPOU3BEeHUE TEKCTA U3 JIUTEPATYPHBIX HCTOYHUKOB.

Conepxanne [13 genutcst Ha pasnensl, MOAPA3AEIbl U, €CIM B 3TOM €CTh
HEO0OXOAMMOCTh, MYHKTHI. Kaxkablii pazien peKoMeHyeTcs HaYMHaTh ¢ HOBOM
CTpaHMIIBI, EMY MPUCBAMBAETC HOMEp, 0003HauYaeMbli apadckoit udpoi. Ho-
Mep mojipasfiesia COCTOUT U3 HOMEpa pasjiesia U MOPSAIKOBOrO HOMepa Mojapas-
Jiea ¢ TOYKOM MeXAYy HUMH. AHAJIOTMYHO, TyHKTHI UMEIOT TPOMHYIO0 HymMepa-
IIUIO C BJIEMEHTaMU, pa3JeisieMbIMU ToukaMu. HauMeHoBaHUS pa3esoB 3amu-
CBHIBAIOTCS B BUJIE 3ar0JIOBKOB, CIIEHTPUPOBAHHBIX OTHOCHUTENIBHO TEKCTa, MPO-
nucHbIMU OykBamu. HanMmeHoBaHUs monpa3ienoB U IMYHKTOB 3aMMCHIBAIOTCS
TakK)Ke B BUJI€ 3ar0JIOBKOB CTPOYHBIMU OyKBamu (Kpome nepBoii). [lepenoc cioB
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B 3aroJIOBKax He Jomyckaercs. Touka B KOHIIE 3ar0J0BKOB He cTaBuTcA. Paccro-
STHUE MEX]Iy 3arojJO0BKOM M TMOCHEAYIOIUM (MPEIbIAYIINM) TEKCTOM JIOJAKHO
ObITH paBHBIM 10...15 mMm.

Bce pacuetnbie popmyiibl (¢ BbIBOJaMU U 0€3 HUX), UCIOJIb3YEMbIE TUIIO-
TE€3bl, JOMYIIEHUS, (PaKTUYECKUN MaTEepuai I0KHbI UMETh CChUIKU Ha MEPBOUC-
TOYHHMK (Hampumep, [9]), oubauorpadudeckoe onmucaHmue KOTOpOro MPUBOTUTCS
B CITMCKE UCIOJIb30BAaHHBIX HCTOYHUKOB B KOHIIE 3AITUCKH B MOPSJIKE €T0 YIIOMHU-
HaHus B Tekcte. bubnuorpadpuyeckoe onucanue no 'OCT 7.1-2003 conepkut
(dbaMIINIO U HTHUIIAAJIBI AaBTOPA, HA3BAHUE KHUTU, U3/1aTEJIbCTBO, MECTO U TOJT U3-
JaHUsI, KOJIMUECTBO cTpanul] (Hanpumep, 9. [lletinoaium, A.E. Kypcosoe npoex-
muposarue demanei mawurn /A.E. Illetunoaum. — Kanununepao: Anmaphsiil
ckaz, 2005. — 454 c.; cM. Takxke oubnuorpaduueckoe ONnUcaHue JIUTEePaTyphl B
KOHIIE TAaHHOTO 1MocoOus). CIIUCOK HCITOTh30BAaHHBIX HCTOYHHKOB BKJIIOYACTCS B
OI'JIABJIEHUE na npaBax pa3aena (He Hymepyercs). Ecnu ucnonas3yemslii Ma-
Tepuall B mpejeiax OJHOTO WU HECKOIbKUX Pa3/ieIOB 3aMMCTBOBAH U3 OJHOTO
JUTEPATyPHOTO UCTOYHUKA, JOMTYCKAETCSI OTOBOPUTH CCHUIKY Ha HETO B HadaJie
ATOTO pazneina (mepes IrpyInonl pas3iesoB), U30exaB, TAKUM 00pa3oM, HEOOXO-
JUMOCTH MHOTOKPAaTHO CChUIAThCSl HA OJUH U TOT K€ UCTOYHUK.

3HaueHMs] CHMBOJIOB U YHCJIOBBIX KO3(PPUIUEHTOB, BXOIAIIUX B MaTEMaTH-
YECKOE BBIpAYKEHUE, HOJIKHBI OBITh MOSCHEHBI HEMOCPEICTBEHHO IOCJE HETO;
dbopMyIibl, MOMEIAEMBIE B OTAEIBHBIX CTPOKAX, EHTpUpYyIoTCs. Bee hopmyisl,
Ha KOTOPBIE B TEKCTE UMEIOTCS CCHLJIKH, TOJKHBI OBITH TPOHYMEPOBaHbI (HyMe-
panus cKBo3Has B mpezenax Bced [13 uiu B npegenax Kaxaoro pasuena) apad-
CKUMHM 1IUppaMu B CKOOKaX, KOTOPBIE pacIoaraloTcsl B KpalHUX MpaBbIX MO3U-
USAX TOM ke CTPOKU. B ciiyyae Hymepaluu B npejenax paszziena Homep (op-
MYJIBI COCTOUT U3 HOMEpA paszjiena U NOpsiAKOBOTO HoMepa (hopMYyIIbl, pa3ieeH-
HBbIX Toukoi. CoBMmenaTh 00€ CUCTEMbI HyMepallui He JOIMyCKaeTcs. ITO Tpe-
OOBaHNE OTHOCUTCA TAK)Ke K HyMEpaIlMu PUCYHKOB U TaOJIHIL.

UYucrioBble IaHHbBIE, a TAKXKE PE3YyJIbTaThl PACYETOB JIOJKHBI OBITH BBIPAXKEHBI
B cucreme CH.

KonuuectBo mitoctpanuii (pUCYHKOB, TpaKoOB, CXeM) JOJKHO OBITH J0-
CTaTOYHBIM JIJIsl TIOSICHEHUSI U3JlaraeMoro matepuaina. MmocTpaun BbIIOIHS -
I0TCSl B COOTBETCTBUU C TpeOoBaHusaMHU cTanaapTa npeanpustus CTO IOYpl'Y
U HyMepyloTcs apabckuMu 1udpamu (Tak ke, Kak u 11t GopMyIl, UX HyMeparus
MO>KET ObITh CKBO3HOU B mpeaenax Beel [13 wiu B mpenenax Kaxaoro pasjiena).
B nocnennem ciiydae HOMep WJUTIOCTpaIlMU COCTOUT U3 HOMEpa pasjeia U Io-
PSAIKOBOrO HOMEpPA WILTIOCTPALIMH, pa3AeICHHBIX TOUKON. NmrocTpanuu MoryT
UMETh HAUMEHOBAHUS U TTOSICHUTEIIbHBIE JaHHBIE (MOIpUCYHOUHBIHN TeKCT). [lof-
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PUCYHOYHAs OANUCH JOJKHA OBITH COAEPKATENbHOM, T.€., COAEPKATh MOSICHE-
HUS K PUCYHKY (Takasi HOJNKCh, KaK «3agucumocms Msomy, OueBUIIHO, COnep-
*KaTenbHoU He saBsieTcs). CoBo «PUCYHOK» 1 HANMEHOBAHUE MOMEIIAIOT MOCJIe
MOSICHUTENBHBIX JJAHHBIX W Pacrojiarator ciaeayromum oopazom: «Pucynok 14.
PacuetHast cxeMa Baja»; TOUKa B KOHIIE MTOJAPUCYHOUYHOM MOJIMUCU HE CTABUTCHL.
['padukn KOTMYECTBEHHOTO XapaKTepa BHIMIOIHSAIOTCA Ha MUJLTUMETPOBOM
(4TO peAnOYTUTENbHEN ) NI 00BIYHOM Oesioi OyMare (pPUCYHKH C TIJIaHAMU T0-
JI0’KEHUN MEXaHW3Ma U TIJIaHaMHU CKOPOCTEN MOTYT OBITh H300pakKeHbI BPYUHYIO
WJIM HalleyaTaHbl, HO — Ha «MUJUTMMETPOBKE»). BHaUae HAHOCATCS pacdeTHBIC
TOYKH, a 3aTe€M IO JIeKaIy MPOBOASTCSA AaNMpPOKCUMHUPYIOIINE WX KpPUBBIC
HACKOJIbKO BO3MOXHO OJIM)KE K TOUYKaM. TakuMm oOpa3oM MpOU3BOJUTCS HEKOE
OCpeIHEHNE DPACUETHBIX JTaHHBIX, Ha TOYHOCTHh KOTOPBIX MOXKET TOBIHITH,
HalpUMep, MOTPEHIHOCTh ONPENENICHUS] JTUHEUHBIX CKOPOCTEN rpaduuecKum
cnocoboMm. Ha koopauHaTHbIX OCsiX TpadUKOB KOJIMYECTBEHHOTO XapakTepa
HAHOCUTCSI KOOpJIMHATHasi CeTKa (Yuciaa pa3METKH MO OCSIM JOJDKHBI OBbITh
kparael 2, 51 10", rne n =0, 1, 2, 3,) u yka3bIBaeTcs, €Ciiu HEOOXOUMO, MacC-
mTaOHBIA KOA(P(UIIMEHT, a TAaK)Ke IUHUIIBI U3MEPEHU, HAIIPUMED, M. 3aBUCH-
MOCTH Ka4€CTBEHHOI'O XapakTepa MpUBOIATCS 0e3 Ou(pPOBKY MIKa, MOJIOKHU-
TeJIbHbIE HAPABJICHUS KOOPJIMHATHBIX OCEe 0003HAYAIOTCS CTPEIKAMH.

Pe3ynbTaThl pacueToB ¢ MPOMEXYTOUYHBIMHU JAaHHBIMH TIPEICTABIISIOT B BUIC
Tabnwuil. Haj 1eBbIM BEpXHUM YTIIOM TaOJIUIIBI TOMEIASTCS HaAMUCh « Tabimia»
C YKa3aHHEM HOMepa, 3aTeM ee 3aroyioBok. Ha Bce TaOIuIel 1 pUCYHKHU B TEKCTE
[13 10mKHBI OBITH CCHUTKH (HAPUMED, ... 3HAUEHUSL MOMeHma 08udcyuux cuin M
8 3A8UCUMOCIU OM Velld NOBOPOMA KPUBOUWUNA () Npusedensbl 8 maobauye 4, epa-
Qux pynxyuu Mx (@) npedcmasnen na pucynxe 10). I'padyku, pUCyHKH, CXEMBI
U TaOJIMIIBI PAcIoaraloTcs cpa3y *Ke Mmocje mepBoro ymoMuHAHUA B TEKCTE,
€CJIN K€ OHU ITOMEIIAIOTCS Ha OT/IETTLHOM JIUCTE, TO OH JI0JDKEH CJIeI0BaTh HEIO-
CPEIICTBEHHO MOCJe JIMCTA €O CCHLIKOM.

PacyeTHO-TIOSICHUTENbHAS 3allMCKa HAYMHAETCS C TUTYJIBHOTO JINCTA yCTa-
HOBJIEHHOTO 0Opaslia, KOTOpbI siBisieTcs cTtpanuiieit Nel (Homep He cTaBUTCH)
(ITpunoxenue 2).

PEOEPAT mosiHOCTHI0 OMEMIAETCS HA BTOPOM, BCIIEN 3a TUTYJIbHBIM, JIU-
cre [13 U colmepuT onucaHue CTPYKTYpPbl U 00bEMa JIOKYMEHTA, KJIKOUEBbHIC
CJIOBA M CJIOBOCOYETAHMUsI, KPAaTKYI0 aHHOTaIMo padoThl. [lanee ciegyet OI'JIA-
BJIEHUE, Bximouaroniee HOMEpa M HAMMEHOBAHUS PAa3eiioB, MOIPA3JIEIIOB,
MyHKTOB, OJAMYHKTOB C YKa3aHUEM HOMEPOB JIUCTOB (CTPAHUIL).

3a Hum nomemarot pazaensl 1 3AJJAHUE HA KYPCOBOE TTPOEKTHU-
POBAHUE u 2 OIIMCAHUE YCTPOUCTBA U PABOTbBI MEXAHHU3MA; B
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nocieaHeM GpopMyupyeTcs Ha3HAUCHUE MEXaHU3Ma, XapaKTEPU3YIOTCS BXO/IsI-
I[ME€ B HETO 3BEHbSI, AaHATIM3UPYETCS UX JIBUKEHUE U B3aUMOJICHCTBHE B CBS3U C
U3MEHECHHUEM YCHIIHS MPU MEPEMENICHUN UCTIOTHUTEIIBHOTO 3B€HA B TEYEHUE OJ1-
HOT'O TEXHOJOTHUYECKOTO ITUKJIA.

['paduueckas yacTh MPOEKTa BKIIOYAET

— cOopounslii ueptex peaykropa dpopmara Al (594x841 MM) B ABYyX WM Tpex
IIPOSKIHSIX C TPOCTAHOBKOM rabapUTHBIX, YCTAHOBOYHBIX M IPUCOETMHUTEIb-
HBIX pa3MEpOB, a TAK)KE Pa3MEPOB COMPSITaeMbIX AeTaliel C yKa3aHUEM Ipe-
JENIbHBIX OTKJIOHeHUH. [Ipy yka3aHuu yCTaHOBOYHBIX U TIPUCOCTUHUTEIHLHBIX
pa3MepoB JOJHKHBI OBITh HAHECEHBI KOOPIUHATHI PACIIONOKEHUS U CAMU Pa3-
MEPBI C TPEETBbHBIMUA OTKJIOHEHUSMH TSI 3JIEMEHTOB, COCTMHSFOIINX COTIPSI-
raeMple JIeTalu;

— pabouwnii yepTex OJHOW M3 neTanei (1o yKa3aHWIO MperofaBaTelis); Ha HEM
YKa3bIBAIOT BCE HEOOXOAUMBIE (B TOM YHCIIe, TaOapUTHBIC) pa3MEPHI, PECITb-
HBIE OTKJIOHEHHUS pa3MepoB, (GOPMBI M B3AUMHOTO PACIIOJIOKEHHS IIOBEPXHOC-
TEH, mapaMeTphl MEPOXOBATOCTH OBEPXHOCTEH, IPyTrrue TEXHUIECKUE TPeOO-
BaHUS;

— WUTIOCTPAITMOHHBIA MaTepuall (MPe3eHTAIHI0, MOATOTOBICHHYIO, KaK Ipa-
BWJIO, B makeTe Power Point) k poknamy mpu 3ammre npoekra. Ha cnaiimax
N300paKar0T KHHEMATHYECKYI0 CXeMY MEXaHU3Ma B HEKOTOPBIX XapaKTePHBIX
MOJIO)KEHUSIX, TUTAHBI CKOPOCTEH I HUX; TpadUKu M3MEHEHUS JTMHEHHBIX
CKOPOCTEH XapaKTEPHBIX TOUEK U YIIIOBBIX CKOPOCTEH BECOMBIX 3BEHBLEB; Tpa-
(GbuKH U3MEHEHUS TTPUBEICHHOTO MOMEHTA MHEPINH, & TAKXKE CTaTUYECKOTO,
JTUHAMUYECKOTO ¥ CYMMapHOTO MOMEHTOB JIBHKYIIUX CHJI, IPUBEIACHHBIX K
KPHUBOIIIMITY; pacyeTHas CXeMa BaJla C SIII0paMu BHYTPEHHUX CHIIOBBIX (haKToO-
POB U CXEMOM OMACHOTO CEUYCHHUS C JICUCTBYIONMMHU B HEM BHYTPEHHUMHU CH-
JOBBIMHU (haKTOpaMH; HANPSDKEHHOE COCTOSHUE B OMACHOW TOYKE M T.II.; OC-
HOBHBIC PAaCUETHBIC 3aBUCUMOCTH.
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3. CUHTE3 IVIOCKOI'O PBIYA’KHOI'O MEXAHU3MA

HCpBBIM 9TallOM IMPOCKTUPOBAHUA JIF000T0 MEXaHU3Ma SBJISIETCS CHHTE3 €ro
KWHEMaTUYECKOM CXCMBbI, B XO0AC KOTOPOTr'o OIpCaAcCIAOT pasMEpPbl 3BCHLCB U I10-

a)l, > 10102+ I, - 1;_ ;- kpusowun cosepmaem
noaHvll 06opom

6) 12+l3_1‘ II< 10102

- ycaoeue npoeopadueaemocnmu
MEXAHU3IMA He BbINOJAHAEMCA

8) onpeoeneHue NoN0HCEHUS
ONOPp U PA3MePo8 36eHbes

Puc. 33. K cuHTE3y III0CKOTO PhIYa)KHOTO
MEXaHU3Ma C OJIHOM CTENEHbIO CBOOOIbI

@ JIOKCHHUC OIIOP. HpI/I BBITIOJIHCHUU ATOM oricpannumn HCO6XOI[I/IMO YYUTHI-
BaThb CJICAYHOIMHUC OCHOBHBIC (I)aKTOPBI.

1.00ecricueHrie HeO00XO0aM-
MOI0 XO0Ja MCIHOJHHUTEIb-
HOI'0 OpraHa (3BeHa).

2.ITpoBopaunBaemMocThb 3Be-
HbEB, TO €CTh, BO3MOXHOCTh
HEIPEPBIBHOTO TEepexoia Be-
IOyLIET0 3BEHA, COBEPILIAIO-
IIEr0 BpallaTelbHOE JBUKE-

HUE (kpuBoOIIHMA), u3
HAYaJIbHOI'O MOJIOKEHHUS B KO-
HEYHOE.

3.00ecnieueHre ONMTUMAJIb-
HBIX YIJIOB JaBJIEHUs. YTOJ
MEK/Ty HalpaBJIECHUEM JIEHUCT-
BUSI CUJIBI U BEKTOPOM CKOPO-
CTH COOTBETCTBYIOIIECH BEIO-
MO KWHEMAaTUYECKOW Mapbl
(01, 69) —cm. puc.33 a) — B
TEUEHHE BCETO IHKJIA PadOThI
MeXaHu3Ma J0JIKEH OBITh MU-
HUMQJIbHBIM W HE JIOJIKEH
NPEBBIIATE  JOMYCKAeMOTro
3HaueHus [ 0] = 55...60°).

[Ipu yBeIMYEHUH ITUX YT-
JIOB B MEXaHU3ME BO3pacTaroT
HArpy3Kd, YBEJIWYMBAIOTCS
NOTEpU DHEPTrUU Ha TPEHUE,
camkaercs KIIJI — xoaddu-
IIMEHT TOJIE3HOTO JEUCTBUS,
BO3MO>KHO 3aKJIMHUBAHKE Me-
XaHU3MaA.

st obOecrieueHusi HeoO-



XOJAUMOT0 X0Aa Smax HCIIOTHATEIILHOTO 3BE€HA JUTUHBI Tuied 3.1, I3.0 kymuch u 1)

aTyHa BbBIOMPAIOT B PEKOMEHJIOBAHHBIX MpejesiaXx U3 3aJaHus Ha KypCOBOE
npoektupoBanue. JnuHy |1 kpuBomHIa, eciau oHa He OnpeIecHa B HCXOTHBIX

JTaHHBIX, MOXHO rpuHATh |1 = (0,3...0,4) I».

Bo n3bexanue 1ByCMBICIEHHOCTH MPU ONKUCAHUU CUHTE3a KWHEMAaTUYECKOM
CXEMBI PEKOMEHAYETCA MPUIACPKUBATHCS CICAYIOLIETO COrJameHus 00 000-
3HAYeHUSIX:

O, A — nanpaBieHue OTpe3Ka Ha YepTeKe (IIMHA HE HMEET 3HAYEHUS);
O1 A — oTpe30k, JyIMHa OTpe3Ka Ha YepPTEKeE;
lo, A— peanbHast («B jxesie3e») AITMHA COOTBETCTBYIOIIETO OTpe3Ka (YacTH 3BEHA).

Jlaiee mocTpoeHrne KWHEMAaTHIeCKOW CXeMBbI BEYT KaK OMTUCAHO HIKE, CIIEs
3a BBITIOJIHEHUEM YCJIOBHSI IPOBOPAYMBAEMOCTH KPUBOIIMMA: B KHHEMaTHYe-
CKOM 1IeTM KPUBOIIUI—IIATYH—KYyJHCa (KOPOMBICIO) IJIUHBI 3BE€HBEB JOJKHBI
yIOBJCTBOPATH COOTHOIICHUIM (puc.33 a), 6))

l1<13.1;

| o+ |3_1—|1>|0102.

@ CrnemyeT noIuepKHYTh, YTO BUJ ATOTO YCIOBUS MHAMBHIYAJIEH TSI KaX-
JIOTO MEXaHHU3Ma.

Bnauvane n300paxaroT KyJUCY B IBYX KpalHUX MOJIOKEHUSIX, 00ECIIeYnBaro-
IUX 3aJaHHBINA X0 HCIIOJHUTEILHOTO 3Be€HA Smax (puc.33 8)), TakuMm oOpasom,
COOTBETCTBYIOIIIEE TpeOOBaHNE OYIET YIOBIETBOPATHCS aBTOMATUYECKH, TIO T10-
CTPOCHHUIO. 3aTeM MPOBOAAT MPSAMYIO, COSTUHSIONIYIO IIEHTPHI BpaIlleHUs KPUBO-
muna Oi1, U Kyauckl Oz, (B TaHHOM CJydae JiJis MPOCTOThI CUMTAETCS, YTO OHA
ropu3oHTanbHa). 3 Touek By u By coenuHenus maryHa ¢ KyJaucoil mpoBOAST
JIBE TyTH PAIAyCOM htly [lepeceuenune nepBoit Ayru ¢ paHee MPOBEIACHHON U3

He
1eHTpa (2 TOPU30HTAJIBIO 33/1a€T MOJIoKeHUe onopsl O1. JlmuHa kpuomuna 014

Ha CXEMe OmpenaesaeTcs NoJOBHHOW oTpe3ka O1K, MpUHAMIEKAIIETO paanycy

B1K BTOpOM yrH, a OKPY>KHOCTh paguyCcoOM b MPEICTABIISET TPACKTOPUIO IBU-

He

JKeHHUS TOUKHU A KpHBOIIMXIIA.

TpeboBaHre ONTHMMAJBHOCTH YIJIOB JAaBJIEHHS B i-O0ff KMHEMATHUCCKOM
nape CBSI3aHO C XapaKTEpPOM HM3MEHEHHUs CUJI TI0JIE3HOTO COMPOTHUBIIEHUS TPU
Pa3IMYHBIX MMOJO0KEHUSIX KpUBOIIHIa. BrimoaHenue TpedoBaHusl ONTUMATBHOC-
TH yIJIOB JIaBJICHUS B I-0ff KHHEMAaTHYECKOH Mape B MEPBOM MPUOJIMKCHUN MO-
KeT OBITh MPOBEpPEHA B KaKUX-JTHOO JBYX, HApPUMEp, KPaWHHUX IMOJOKEHUSIX
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KPUBOIIUMA. YTOJ JIaBJICHUSI B KHHEMATUUECKOH nape (Harmpumep, maTyH—Kopo-
MBICJIO) JIOJIKEH ObITh HAMMEHBIIIUM JJIs1 TTOJ0KEHUSI MEXaHU3Ma, COOTBETCTBY-
IOI1IETO HAaOOJIbIIIEH MOoJe3HOUM Harpy3ke. Eciii Cuiibl COMPOTUBIICHUS B TCUEHUE
[AKJIA U3MEHSIOTCS HE3HAYUTEIbHO, YIJIbl IABJICHUS JUISl JIBYX KpaWHUX IOJIO-
KEHUUN MOTYT OBITh IPUHSITHI OJJUHAKOBBIMU.

4. KHHEMATHYECKHUHA AHAJIU3 MEXAHU3MA

OcHoBHOM 3aJadyel KUHEMAaTUKM MEXaHU3Ma SBJISIETCS N3YYUYCHUC IBUKCHUA
C€T'0 3BCHLBCB, IIPHU 3TOM HCﬁCTBYEMHC Ha 3BCHbs CHUJIbI HC ITPUHUMAIOTCA BO BHU-
MaHHC.

3agadya 00 ompeAeeHuM KMHEMATHYECKUX XapaKTEPUCTUK — TPACKTOPUU
JBUKEHUS, IEPEMEIICHUI U CKOPOCTEN 3BEeHbEB 1 XapaKTEPHBIX TOUEK MIIOCKOTO
MexaHu3Ma MOXET ObITh pelieHa rpadoaHaaTuTudeckuM crnocodbom [2]. Meron,
PEKOMEHIyeMbIN TIPU BBIMIOJIHEHUH KYypPCOBOTO MPOEKTa, OCHOBAH Ha MOCTPOe-
HUU psifia TIOCJIeI0OBATEIbHbIX MOJ0KEHU 3BeHhEB MeXaHu3Ma (IJIaHOB MOJIO-
KEHUN) U COOTBETCTBYIOIIUX UM IJIAHOB CKOPOCTEH, MPECTABIAIONINX pealu-
3allMI0 CEPUM rpaUuecKuX pelieHni BEKTOPHOTO YpaBHEHHUS BUAA

Ve=V3+Vga , (1)
rae Vg — UCKOMBIN BEKTOP CKOPOCTH TOYKH B; V4 — BEKTOp CKOPOCTH TOUKH

A, IPUHSATOI 32 TIOJIOC, B [IEPEHOCHOM IBIDKCHHH; Vg4 — CKOPOCTH TOUKH B B
OTHOCUTEIHLHOM BpAIATEIbHOM WM MOCTYNaTEIbHOM JIBU)KEHUHU 3BEHA, KOTO-
pOMY OHa MPUHAJJIEKUT, OTHOCUTEIHHO TOII0Ca A.

Jlns perieHust 3aga4m ONpeeIeHUs CKOPOCTEe MEXaHU3M, T€OMETPUUECKUE
napameTpbl KOTOPOro IPEeABapPUTENIBHO OMPEAEIICHBI B pe3yJIbTaTe CUHTE3a (CM.
paznen 3), u300paxkaroT B BBIOpaHHOM MacilTalde 4L B IBEHAALIATH MMOJI0KEHUSIX

(BecoMble 3BEHBS CIIEAYET BBIACIUTH TONIIUHON JinHUK). [lepBoe, kpaii-
@ Hee, IOJIOKEHHE MeXaHn3Ma (3a7aBaeMo€ MOJ0KEHUEM KPHUBOIIUIIA)
JOJIKHO COOTBETCTBOBATh Hadally KMHEMaTH4ecKoro nukia. Ilocnemyro-
I[1E MOJIOKEHUS KPUBOIIIUIA OTINYAIOTCS OT MPEAbIAYIIUX HA YTOd 77/G paJiuaH.

HCpBOC H ITOCIICAHCC ITOJIOKCHUA MEXaHU3Ma NOJIXKHBI COBIIaAATh. HpOCJ’ICI[I/ITG

3a TCM, YTOOBI cpeau BBI6paHHBIX OKa3aJINCh IMOJOXKCHHUA, OTBCHAIOIITNC

— KOHIY IOJJIYHHUKJIA ABHUIKCHHA, B 3TOM IIOJIOKCHHHN HCIIOJHUTCIIBHOC 3BCHO
MCXaHHN3Ma OCTaHaBJIIMBACTCI, ITOCIIC YETO HAYMHACTCA O6paTHBII>'I X0 (C—)TO
IMOJIOKCHHUC CIICAYCT I/I306pa3I/ITB Ha TOM K€ JIMCTC, YTO U I/ICXO,Z[HOC);

— XApPaKTCPHBIM TOYKaAM HEll"py30‘IHOﬁ AuarpamMmebl, KOrjaga OAuH 3aKOH U3MCHC-
HHA HATPY3KU CMCHACTCA APYT'UM.

CJ'IGI[YGT HMCTb B BUY, YTO OTH 00CTOSITEILCTBA MOT'YT YBCIMYUTDb KOJIMYCCTBO

pacCMaTpruBaACMBbIX MOJIOKEHUU MEXaHU3Ma.
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Ha ognom nmcte pacnosararoT He Oojee 3...4 TIaHOB TMOJOXKEHHUS MeXa-
HU3MA, BBIJICJICHHBIX Pa3HbIM I[BETOM, U COOTBETCTBYIOIIUX UM IUIAHOB CKOPO-
crei. Ha kakioM 1ucTe peKoOMEeHIyeTcsl n300pa)kaTh MOJIOKEHUSI MEXaHU3Ma C
[1aroM KpuBOIIIMIIA 77/3 pajyaHa, Halpumep, Ha nepBoM — 1-¢, 3-¢, 5-¢; Ha clie-

nytomeMm — 2-e, 4-e, 6-¢ U T.1. — TaK 3aMeTHee CTaHOBUTCS UX oTiaumdue. Ha

Ka)KJIOM JINCTE HEOOXOIMMO ITOKa3aTh

— HampaBJeHUE BpaIlleHUs KPUBOIIIHUIIA,

— 0003HaYUTh BCE XapaKTEPHbIC TOUKHU (COWICHEHHUS 3BEHHEB U IIEHTPHI Macc
BECOMBIX 3BE€HBEB);

— HOMeEpa MOJIOKEHUM

— U, XOTs ObI HA OJTHOM M3 TOJIOKEHU, HOMEPa 3BEHbHEB.

[11aHam MoOKEHHUs COMYyTCTBYET HArpy3ouyHas auarpamma ¢ ouu@poBKOif
IIKaJ Harpy3KH U epeMEIIeHUsI UICIIOJIHUTENILHOTO 3Be€Ha B a0COJIOTHBIX BEJIU-
YMHAX ¥ TOYKaMU COCTOSIHUS Ha HEW, OTPAKAIOIIMMH Harpy3Ky B KaXJ10M I0JIO-
xeHuu. OO0 Bug ogHOro 13 iucToB [13 ¢ miianamu monoKeHuid, COOTBETCTBY-
IOLMMH TIJIaHAMU CKOPOCTEH U HArpy304HOM JuarpaMMoid puBeeH Ha puc. 34.

B kxadecTBe npuMepa Ha puc. 35 nMoka3zaHo OJHO U3 MOJIOKEHUN MEeXaHU3Ma,
CUHTE3 KOTOPOT0 00CYXKAaJICA BhIIIE. B KaXa0M U3 MOJI0KEHUHN ONIPEAEIISIIOT -
HEHHbIE CKOPOCTH KHHEMATUYECKUX Map (COUSIEHEHU 3BEHbEB), LICHTPOB TSXKe-
CTH BECOMBIX 3BE€HBEB, a TAKKE UX (3BEHBEB) YIIIOBBIE CKOPOCTH. YTJIOBYIO CKO-
POCTh BEAYLIEro 3BeHa (KpUBOIIUIA) OyJIeM 3aJaBaTh MOCTOSIHHOMN (B COOTBET-
CTBHMH C HCXOAHBIMH JAHHEIMHU) M PABHOM exuHuUIe (pasMepHoi — 1 ¢ umm Ges-
pa3MepHOIi), MOCKOJIbKY HEOOXOIUMBIE B JAJIbHEHIIEM KUHeMamuiecKue nepe-
oamouHvle yHKYuy NPEICTABIISIOT OTHOIIEHUS COOTBETCTBYIOIINX JIMHEHMHBIX
U YTJIOBBIX CKOPOCTEN K YIJIOBOM CKOPOCTH Benylliero 3BeHa. Takum oOpazom,
BCE MOJIYYEHHBIE CKOPOCTH OKaXKYTCS CMAIITA0MPOBAHHBIMU B @1 Pas.

[porenypa MoCTpoeHHS TUIaHA CKOPOCTEH COCTOMT B CIICAYIOIIEM: JUIS I-TO
MOJIOKEHUS MEXaHU3Ma U3 BBIOPAHHOTO MOJItOCca pi, (€r0 MOJO0KEHUE MPOU3-
BOJIBHO W OTIPEACIISIETCS YI0OCTBOM MOCTPOEHUSI BEKTOPHOTO MHOTOYTOJILHAKA)
B BEIOPAaHHOM MAacIlITa0€ (4 OTKJIAJBIBAIOT NEPHEHIUKYIIIPHO OTPE3KY Cﬁ\, 3a-

JAIOIIEMY TIOJI0KEHUE KPUBOIIHUIA, BEKTOP V4 JHMHEHHON CKOpPOCTH TOYKH A
(puc. 35) BenmuunuHOU

‘W‘ = wili;
Ha IUIaHE CKOPOCTEHA eMy OTBEYACT BEKTOp & IIHHOI]
0
=
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7 Dk

PucyHmcD. Kunemamuueckuii anaiuz mexanusma

8 noaodxcenuax i, (i+2), (i+4)

OYpl'y —03-275.08.2.00.00 113 KII

|H3m

Juem

Ne dokym.

Ioon.

Hama

Hucm

14

Puc. 34. O6umit Bun nucta [13, nimoctpupyronuii KHHeMaTH4eCKun

daHaJIn3 MCXaHMU3Ma IIyTEM IMOCTPOCHUA IIJIaHOB CKOpOCTeﬁ
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Hanpaeﬂﬂmmaﬂ wmaneu

Puc. 35. [Inan MexaHu3Ma B 1-OM IIOJIOKEHUH
Y COOTBETCTBYIOIIUM €MY IUIaH CKOPOCTEN

Jlnst onpesiesieHuss CKOPOCTH TOYKH B BOCHOJIB3YyeMCSl BEKTOPHBIM PaBEH-
crBoMm (1)

Va=Va+Vaa,
rac VBA — BCKTOP CKOPOCTU TOYKHU B BO BpalaTCJIbHOM JABUXCHHUU HIATYHA

OTHOCHUTCJIBHO ITOJIOCAa A, OCTAJIBHBIC ITAPpaMCTPhI ITOAACHCHBI BBIIIC.
B nocnennem PAaBCHCTBEC IBYMs UCPTaMH OTMCYUYCH BCKTOP, WU3BECTHBIN MOJI-
HOCTBIO — IT1O BCJIMUNHC U HAIIPABJICHUIO, OJIHOM LIGpTOI\/’I — U3BCCTHBIC, B JaHHOM

ClTydae, JIUIIIb 110 HApaBICHHUIO: BeKTOp VB HampasIieH Mo KacaTelbHOM K Tpa-
EKTOPHUH JABUKEHUS TOUYKU B epneHAuKyIsIpHO Tiedy Kyauckl O2B (puc. 35), a

BEKTOp V4 NEpNEHAUKYISPEH WATYHY AB.

Jlns noctpoenus Bektopa Vg (B Ha nnane ckopocrteil) yepes KoHell Bek-
Topa @ MpOBEAEM NMPSIMYIO, MEPHEHAUKYIIIPHYIO OTpe3Ky AB ; Ha Hell u JoJKeH
nexartb Bektop Vga ( ba ). Janee, u3 momioca pi, mpoBeeM MpsMyro, apai-

JEJIbHYI0 BEKTOPY CKOpPOCTH TOUKH B. [lepeceuenune 3Tux AByX MPsIMbIX OIpeie-
JUT 00a UCKOMBIX BEKTOPA; OUEBUIHO, UX MOAYJIHU OYyT paBHbI

Va| =4[, [Vial= 14| a]
3Hasg MOAYJIb CKOPOCTH V_BAr HETPYJIHO HAlTH YIJIIOBYIO CKOPOCTh 3BE€HA AB:
Vea| 14 |bal
L, 1,

CxopocTh 110001 TOUYKHU IIaTyHa, HampuMep, Touku £ (puc. 35), MOXKeT ObITh
TIOJTy4YeHa C TIOMOIIBIO BRIpXKEHUS, aHaiorugHoro (1),

W, =
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Ve=Va+Vea.

hN

[TockonbKy HampaBieHue BekTopa Vg4 mepneHaukysipHo oTpe3ky AB, a ero
BEJIMYUHA ¢ yuyeToM cooTHomieHus lae =lag /2 paBHa

E:w2| _WI%:W’

AE T
, 2

AOCTATOYHO N3 KOHIIA BCKTOpa d niaHa CKOpOCTCﬁ OTJIOKUTBb OTPC30K JUTUHOM

¥ COCIMHUTD €ro KOHel ¢ nomocoM ;. IToydeHHbIi BEKTOp € MpeacTaBiIseT

BEKTOP CKOPOCTH Vg paccMaTpuBaeMoii TOUkH E.

CkopocTb Touku C3 MOKHO ONPECIIUTD 110 TPUHAAJIEKHOCTH Kynuce BO2C,
COBEpIIAIOIIECH KayaTeIbHOE (B KaXKJIbld OT/ACIbHBIA MOMEHT BPEMEHHU Bpalla-
TeJIbHOE) ABM)KEHHE OTHOCUTEIIBHO HEMOABHKHOU ocH Oy:

V
B
C Y4C€TOM BBIPAKCHUA C()3 = IHOCJICAHCC PABCHCTBO IIPUHUMACT BU/I

ALE

‘Vcs |
31

Ha nnaxe ckopocreit u3 momtoca p;, neprnenaukyisipHo mwiedy O,C kymucer
_ _ ‘Vc
o _ 3

(puc. 35) oTnoxum Bexktop C3 BenmnmuuHoOM ‘03‘ = T
%

AHaNOTMYHO MOXKET OBITh HailZieHa CKOPOCTh JIFOOOU APYyroi TOYKU, HAMIPHU-
Mep, 1ieHTpa Macc D kynuchl.

[Ipexne, yeM NpUCTYIUTh K OMPEAETIEHUIO CKOPOCTH TOUKHU C5, 3aMETHUM, YTO
BEKTOPBI CKOPOCTEHN BceX ToUeK (B ToM uucie, U Cs), NpuHAIeKAIIUX IITaHTE,
COBIAJAIOT, TaK KaK 3TO 3B€HO COBEPIIAET MOCTYIAaTeNbHOE ABMKEHNE; 0003HAa-
YUM MX V¢, TOTIA

VCS == VC3 + VC5C3 H

3]1€Ch VCSC3 — cKopocTh ToukHu Cs, MpUHAJIEKAIEH BEpTUKATIBHON HAIIPABJIA-

IOIIEeW IITAaHTM U Haxojsiencs noj toukoil C3 (puc. 35), B MOCTynaTeaIbHOM

35



JBW)KEHUN OTHOCUTEIHHO TOUKH (3 KYJHUCHL. B COOTBETCTBUM C JaHHBIM ypaB-
HEHHEM uepe3 KOHeIl BeKTopa C3 MpoBeaeM MNapaUieIbHO HaIpaBIISIONICH
IITAHTU BEPTUKAIBHYIO MPSIMYI0, a U3 MOJI0CA Pj — FOPU3OHTAIBHYIO Mapa-

JIENBHO HITaHTe. VX mepecevenue onpenenser BEKTOPbI abCOMOTHOM Cs (Ve ) 1

oTHOCHTENBHOH C5C3 (Ve c, ) ckopocTeld. Bennuunna neppoit onpenensercs Kak
OOBIYHO:
‘Vc5‘:ﬂv‘cs"

cKOpocCTh ke Vc,c, B JalbHeHIIeM He moTpedyeTcs.

3ameTbTe (CM. prc. 35), 9TO BCE BEKTOPHI A0COTIOTHBIX CKOPOCTECH MCXOAST
U3 MOJII0CA TJTaHA CKOPOCTEH, 2 OTHOCUTEIBLHBIX — HUKOIA He MPOXOAST Ye-
pe3 Hero.

[To HalWaEHHBIM I BCEX IOJIOKEHUW MEXaHU3Ma 3HAYEHUSIM OTHOCHUTEIIb-
HBIX JINHEWHBIX CKOPOCTEHN XapaKTEPHBIX TOYEK (COWICHEHHI 3BEHBEB U IIEHTPOB
TSDKECTH BECOMBIX 3BEHBERB), a TAKKE 3HAYECHUSM OTHOCUTEIBHBIX YTIIOBBIX CKO-
pocTel 3BeHbEB (KMHEMATUUECKUM MEPEAATOUHBIM (PYHKIIUSIM) CTPOSIT TpauKu
Vilw (9), ®2]0,(¢) 3aBUCHMOCTEH KMHEMATHYECKHX TIEPEAATOUHBIX ByHKIMH

OT yTJia TOBOpOTa KpuBoiuiia. KpuBbie JOMKHBI OBITh TUTABHBIMU, 0€3 U3JIOMOB
(3TO 03HaYaNI0 OBl CKAUKOOOpPAa3HOE UBMEHEHUE YCKOPEHUS, YTO B PEATTLHOM Me-
XaHU3ME MaJIOBEPOSTHO). VX MpOBOAAT 10 JieKaTy BO3MOXKHO OJMKE K pacdeT-
HBIM TOUYKaM; «BBIOPOCY KaKOM-IM00 U3 HUX TOBOPUT, CKOpee Bcero, o0 ommodke
B ITIOCTPOCHHUH COOTBETCTBYIOIIETO TUTAHA CKOPOCTEH — MPOBEPHTE €TO.
@ 3HavYeHHUS] KMHEMATHYECKUX TMEepPeNaTOYHBIX (YHKIMHA, CHATHIE ¢ KPH-
BbIX, 3aHOCST B TaOIMIly Buja Tada. 17.

Tabauna 17

Ta6nuia [ |. 3HaueHNsI KHHEMATHYECKUX MEPEIaTOYHbBIX (PYHKIIUN
B 3aBUCHMOCTH OT YIJIa [I0BOPOTa KPUBOILIMIIA

Ne nmonoxkeHust 1 2 3 4 10 11 12
@, pan 0 716 73 72 342 | 543 | 1146
VA /a)l y M
w3 /Cl)l
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5. CHJIOBOM AHAJIN3 MEXAHWU3MA

3agava TMHAMUKH, CBA3aHHAS C aHAJIM30M HAarpy>KeHHOCTH PealbHOTO MeXa-
HH3Ma JOBOJIBHO CJI0KHA. YTOOBI YIIPOCTUTH €€ PEIICHUE B MEXaHU3ME C OJTHOM
CTEIEeHbIO0 CBOOOIbI COBOKYITHOCTh BCEX 3BEHBEB U YCHIINM 3aMEHSIIOT JK-
@ BHBAJIEHTHOM ¢ TOYKHM 3PpEHHUS HATPY:KEHHOCTHU NMPUBOJA OUHAMUYe-
CKOIL MOOEbIo.

JluHamudeckas MoJieb MPEJACTaBIsIeT COO0M OHO 3BEHO — 38€HO npugede-
Husi (OOBIYHO BXOJTHOE WJTH BBIXOJTHOE, COBEPIIIAIOIIEE MPOCTOE ABMIKCHHE) C Te-
peMEeHHBIMHM MacCOBOM m., (B ciIydae moCTynaTeIbHOIO JABUXKEHHUS) WU UHEP-

LUOHHOM |yp (TIpM BpalaTenbHOM) XapaKTEPUCTHUKAMU, HaXOAAIIEECS B PABHO-
BECUM TIOJ| JEUCTBUEM YCWIHNN F iz Ui Mg, PUIIOKEHHBIX CO CTOPOHBI MPU-
BOJIA, M ONPEENAEMbIX CHJIAMH TOJIC3HBIX M BPEAHBIX COMPOTHBICHMU F (=
= FHp i Mo =My (an, M, — NpuBEICHHbIE K BEIOPAHHOMY 3BEHY CHJIa UIIH

MOMEHT CHJI COITPOTUBIICHUS — pHuc. 36).

Lop= Iy (T) Puc. 36. K ompeneneHnio IuHAMUYECKON
MOJIENH: 3BEHO MPHUBEIEHNS — KPUBOILMII C
M, TIIEPEMEHHBIM BO BPEMEHH MOMEHTOM MHED-
Mp=M, (1) lup HAXOIUTCS B PABHOBECHH MO JIEH-
P P CTBMEM MOMEHTOB CHJI CONPOTHMBJIEHUS W
/ a):a)( t) IBIOKYIIUX CHUIT

3aKOH M3MEHEHUS [IBUXKYIIETO YCUJIMA B TEYEHHUE OJHOIO TEXHOJIOTHMYe-
ckoro nmukia Myg (t) sBiIseTcs 6a30Boi XapaKTePUCTHKOIM ITPU BEIOOpE peayK-
TOpa, JIEKTPOABUTATENS, COEAUHUTEIbHBIX My(T U T.I.

@ Ompenenenue mapaMeTpoB My (1) — MpUBeIeHHON Macchl P MOCTYTIA-
TEFHOM JABIDKEHHH 3BeHA MpuBeneHus win |y, () — npusenernoro mo-

MEHTa WMHEPIMHM TIPH BpaIllaTeIbHOM Ha3bIBAaeTCS NMPHBEIEHHMEM MacC Mexa-
HHM3Ma U TPECTABISCT OCHOBHOM ATal MOCTPOEHHUsI TMHAMHYECKOH MoJe/H
mexaHu3ma. Huxe sta nponeaypa OyJeT paccMOTpeHa Mo IpooHO.

5.1 OnpenesieHue MOMEHTA ABUKYIIHX CHJI

Kak y>xe 0b110 CKa3aHO, MOCTPOCHUE TUHAMUYECKON MOIENIM MEXaHU3Ma 3a-
KJIF0OYaeTCs KaK B IPUBEACHUY K BEAyIlIeMy 3BeHY (B JaHHOM CIydae — K KpUBO-
IIUITY ) MaCcC U MOMEHTOB MHEPIIUH 3BEHBEB, TAK U B ONIPEIEIICHUN MPUII0KEHHBIX
K HEMY YCWJIH, B YaCTHOCTH, MOMEHTA CUJI conipoTuBiienus. [Ipupoaa stux ycu-
JUH pa3nuyHa: CUJIbI Beca U TPEHUs, yCHIINe Ha paboyeM OpraHe He 3aBUCAT OT
BpPEMEHU, X OOBEIUHSAIOT B TPYIITY CHJI CTATHYECKOI0 COMPOTUBJIEHUS; YCHU-
IS K€, CBSI3aHHBIE C IEPEMEHHOCTHIO IBUKEHUS 3B€HBEB (CHIIBI U MOMEHTBI CHII
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WHEPIMH), OTHOCAT K YCHJIUSIM JMHAMUYECKOTO CONMPOTHUBJIEHUsS. 3aMETUM,
YTO yCWJINE, TIPEOI0JIEBaEMOe pabOUNM OpTraHOM, B OOIIIEM CITydae TOXe mepe-
MEHHO, HO €T0 N3MCHEHHE CBS3aHO C MepeMeleHneM HCTIOTHUTETLHOTO 3BEHa,
a He co BpemeHeM. [IpuBeneHHBIC K BEAYIIEMY 3BEHY MOMEHTHI CHJT COITPOTHB-
JCHUSI BYX THUIIOB OMNPEICISIIOTCS Pa3IuYHBIMH 3aBUCUMOCTSIMH. COOTBET-
CTBEHHO, MOMCHT JABWIKYIIHUX CHII M, IPUIIOKCHHBIA K TOMY K€ 3BEHY, Ielie-
CO00pa3HO MPEACTaBUTh ABYMS COCTABJISIONIAMH:

MI[B = MCT + M,Z[I/IH (2)
— MOMCHTAMHU JABWKYIOUX CUJI, IPCAHA3HAYCHHBIMU LA IIPCOOOJICHHUA CHII CO-

npoTuBieHus cratudeckoro (Mgp) u tuamuueckoro (My,,) XxapakTepa.

Hano ckaszars, 4TO JeJIeHNe YCHINM Ha IBUKYIIAE U COTPOTUBIICHUS 10CTa-
TOYHO YCJIOBHO; TaK CHJIBI BECA U UHEPIIUU B PA3JIMYHBIC MOMEHTHI BPEMEHH MO-
TyT UTPaTh POJb KaK TEX, TaK U APYTHX.

5.2 OnpenesieHue CTATUYECKOTO MOMeHTa M,

MOMEHT IBMKYIIUX CUJ, NMPEIHA3HAYECHHBIN JJIS MPEOJOJICHUS CHUJI
@g CTaTUYECKOTO COIMPOTHUBIICHUS (CTATUUECKUUA MOMEHT) OMPEACISIOT U3

YCJIOBHS PABEHCTBA MOLIMHOCTHM JABWXKYyLIero ycwiausa Me U Bcex
OCTaJIbHBIX AEHUCTBYIOIINX B MEXaHU3ME CHJI M MOMEHTOB CHUJI CONPOTUBJICHUS

CTATHYECKOI'0 Xapakrtepa.
N3 TCOPEMEIL MOIIIHOCTEHU CICOyCT PaBCHCTBO

n m

Moo, == YE-Vi+ 3 M, 0, |

i=1 j=1

rac Ei — CHWJIa, IIPUJIOKCHHAA B I-0M TOUKe MCXaHHN3Ma, \7i — CKOpPOCTh TOYKHU

TIPUIIOXKECHHUS CUIIBL; M

HIapHHUPC, Q) i — OTHOCHUTCJIbHAA YIJIOBasl CKOPOCTD 3JICMCHTOB, COIIPATACMbBIX B

— MOMEHT Tapbl CUJI TPEHUS B | -OM IIWIHHAPUICCKOM

] -OM IIapHUPE; # — KOJUYECTBO JACHCTBYIOIIMX CHJI; 1 — KOJUYECTBO IUJIHH-
JTPUYECKHUX IAPHUPOB.
B ckansipaoii popme nociieiHee BbIpakKeHUE MOXKHO 3allMcaTh B BUJIE

M, =-| > F —~cos| Fi,— [+> M, —Lcos180° 3)
R @, ] a0
Cumson «» 0003HauaeT yroy Mex1y AByMs yKa3aHHBIMH BEKTOPAMHU; 3HA-
YCHHUC yTI'JIa BO BTOpOﬁ Ipynrie cjiara€Mbix OIPCACIIACTCS TCM, HTO BCKTOPLI MO-
MCHTA CHJI TPCHUSA U yrHOBOﬁ CKOPOCTH OTHOCHUTCIIbHOI'O IICPCMCIICHUA COIIPI-
raeéMbpIX B KMHEMATUUECKOU IIapc€ 3BCHLCB HAIIPABJICHBI B IIPOTHUBOIIOJIOKHEIC
CTOPOHBI ITOCKOJIBKY TPCHUEC BCCrAa IIPCIATCTBYCT ABUKCHULO.
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Kaxk BuiHO, cTaTHUECKHUiI MOMEHT HE 3aBUCHUT OT a0COJIFOTHBIX 3HAUEHHH CKO-
pOCTEN, a MOJHOCTBIO ONPENENISAETCS IMOJIOKEHHUEM MEXaHU3Ma, BEIMYMHAMU
JNEUCTBYIOIIUX CUJI U OTHOCUTEIBLHBIMU CKOPOCTSAMU — KHHEMATUYECKUMH TIEpe-

JNaTOYHBIMU (bYHKHI/IHMI/Ii, @i (cm. pazgen 4). B cBsi3u ¢ 3TUM NpU KUHEMATH-
w, 0,

YECKOM aHAJIN3€ YTI0BYIO CKOPOCTh KPUBOIIUIIA PEKOMEH]IYETCs IPUHSIThH PaB-

HOU €TUHUIIE.

Ha ctaguu 3cKU3HOTO MPOEKTUPOBAHUS MOMEHTHI CHJI TPEHUS B IIAPHUPAX,
PaBHO KakK M CUJIbl TPEHHS B HAMPABJISIONINX, 3aBUCSIINE OT UX KOHCTPYKTHB-
HOT'O UCTOJIHEHUS, CUCTEMbI CMAa3KU U YCIOBUM paOOThI, HEU3BECTHBI, TaK YTO
HETMOCPEJCTBEHHO HCIOIb30BaTh BbIpaxkeHue (3) 3arpyaHutenbHO. [loaTomy
pacyeT CTaTUYECKOM COCTaBIISIIOIIEH ABUKYIIIET0O MOMEHTA JIJIsl BCEX paccMaTpu-
BAEMbBIX TMOJIOKEHUN MeXaHu3Ma NPUAETCS BBINOJHATH 0€3 ydeTa BTOpPOU
rpymnmnsbl ciaraembiX. [loCKOIbKY MOIIIHOCTH CUJI TPEHUSI OTHOCUTEIHHO HEBEJH-
Ka, €€ MOXXHO OYJIET YYECTh MPU HAXO0KICHUU CYMMapHOTO MOMEHTA C TOMOIIIBIO
ko3 urmenta nosesnoro necteus (K1), BeruuynHy KOTOpOro OlleHUBAIOT HA
OCHOBE OTIbITa CO3/JaHUS aHAJTOTUYHBIX KOHCTPYKITUH.

JIns MexaHu3Ma, CUHTE3 U KUHEMATUYECKUN aHallu3 KOTOPOro o0CyKaamncs
panee, opmyna (3) ¢ y4eToM JUIIb NEPBOM TPYIIIBI CIaraeéMbiX Oy/IE€T BbITJIS-
JIE€Th CIEAYIONUM 00pa3oMm (IIpearoiaaraeTcsi, 4To BCE €ro 3BE€Hbs, 3a UCKIII0YE-
HUEeM KpuBolnuia 1, Becomsl, Gj, — Bec i-ro 3BeHa; Q — cuI1a moJIe3HOro Compo-
TUBJICHUS):

. V. V VA
MCTz—[GZ\icos GZ,\i +G3\icos GS,\i +G,—2cos| G, —= |+
@, ®, L W, L @,
V Ve | LV _ V.
+G;—= cos| Gy ,—= |+Q—=cos| Q,—= |].
) @, @,

B Tex IMOJIOKCHUAX, KOT'Aa TOJKATCIIb IICPEMCIIACT ACTAJIb, B IIPABYIO 9aCTh pa-

. VCs ~ G
BCHCTBA CﬂeﬂyeT I[O6aBI/ITB COOTBCTCTBYI’OH.[CC ciaaracmMoc. G[l — CO0S Gﬂ )

0] 0,
(Gu — Bec meranu). ITO BhIpAKECHUE MOXKET OBITh HECKOJIBKO YIIPOIIECHO U B Ta-
KoM (hopMe HCIOJIb30BAHO B KAYECTBE PACUETHOI0. 3aMETHUM, BO-TIEPBBIX, YTO
_ — Vg
yron mexny Bektopamu Gs» Gy u », —Bcernaa npsMoi (OH MPUHUMAET BCETO

vk ABa 3HadeHusd, 90 wim 270°, B 3aBUCUMOCTH OT HAIPAaBJICHUS ABUKCHUS
IITAHTH ), COOTBETCTBEHHO, cos 90° = cos 270° = 0. Bo-BTopbIX, CHJIa TTOJIE3HOTO
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COIIPOTUBJICHHUA, 6YI[y‘-II/I HpI/IJ'IO)KeHHOf/i K TOJIKATCJIIO IITAHI'M, BCCTAa IIPCILAT-

cog Q, 2 |=_1
CTBYCT €€ IBMIKCHUIO, CIICAOBATCIIBHO, oy - . C Y4C€TOM CKAa3aHHOTI'O

IMOCJIICAHCC BBIPAXKCHUC IIPUHUMACT BU/L

M, = —[Gz\icos G_Z\i +G3\hcos GS,\i +
0, | )

V _—V, V
+G,—= cos G4,c§3 —Q—=1.
1

Kak BUIHO, B Tpyly YCWJIHI CTaTUUYECKOTO COMPOTHUBJIECHUS BXOAUT CHUJIA
MIOJIE3HOTO CONPOTHUBIICHUSI (COOCTBEHHO, /ISl IPEOIOJICHHS €€ U TPeHa3HaYEH
MexaHu3M). B HCXOTHBIX JaHHBIX K KYPCOBOMY MPOEKTY OHA 3ajaHa rpadudecku
B PyHKIIMM TIepeMeleHns pabouyero 3B€Ha, KOTOPYH HEOOX0AUMO MPEACTABUTh
3aBUCHUMOCTBIO CHJIBI OT yTIJIa MOBOPOTa KpuBomuma. J[jis 3Toro Jo0CcTaTo4HO B
KaXJIOM W3 BBIOpAHHBIX MOJIOKEHUI MEXaHU3Ma, XapaKTEPU3yEeMbIX YIiIOM TMO-
BOPOTa KPMBOILMIIA () , ONIPEACINTH IIEPEMENIEHNE HCIIOIHUTEILHOTO 3BEHA S,

¥ — C TTIOMOIIBI0 HATPY30YHON JHarpaMMbl — COOTBETCTBYIOIIEE 3TOMY CMeIIIe-
HUIO 3HaueHue cuibl Q;: pe3ynbTaThl PacyeToB 3aHECTH B TabIMIy BUJA
Tabu. 18.

[Tocne 3aBepIIeHHs pacyeTa CTaTHYECKOr0 MOMEHTA Pe3yJIbTaThl TaKXKe 3a-
HOCST B TaOnuiy (Tab:. 18), 3aTeM o HUM cTposT rpadux Me(@).

5.3 Onpenesenre AMHAMHYECKOro MomMenTa My, ,

Takke, Kak U CHJIbI CTATUYECKOTO COMPOTUBIICHUS, JEUCTBYIOIIUE B MEXa-
HU3ME CHJIBI HHEPIIUU MOTYT OBbITh MPUBEJEHBI K OJHOMY, B HAllleM ClTy4ae, Be-
IylieMy 3BeHYy (KpHUBOIIUITY). YPaBHOBEIIMBAIOMICH ISl MPUBEAECHHOIO JUHA-
MHMYECKOTO MOMEHTA SABJISETCS COOTBETCTBYIOIIAS cocTaBsomas My, 1BUKy-
miero Mmomenta Mz. [pexe, yem nepeiTu K ee onpeeeHrIo, pacCMOTPUM MPo-
HEeaypy NPUBEAEHUS MacC B MEXaHU3ME.

[Tox mpuBeIeHHBIM K TAHHOMY 3B€HY MOMEHTOM HHEPIIHHU [TOHUMAETCS
Q’% MOMEHT WHEPIIMH TaKO¥W BEJIUYHMHBI, 00J1a7asi KOTOPHIM 3BE€HO MPHUBe/Ie-
HUS MMEJIO ObI TAKYI0 'Ke KHHETHYECKYI0 YJHEPTHI0, KaK H BeCh MeXxa-
HHU3M B I1€JIOM.

Kunernueckas sneprus Bcero Mmexannsma I v 3BeHa npuBeaeHus 1yp , COBEp-
IIAFOIIETO BpalaTeIbHOE ABMKCHHE, OTIPEIENSICTCS PaBEHCTBAMU
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Tabomnura 18

Tabnumna [ . Pe3ynbraTel pacyera MOMEHTA JIBUKYIIUX CHJI U €T0 COCTABIISIOIINX

Homep nonooicenus 1 2 3 10 11 12
@, pan O | n6 | w3 | - | 372 | 5403 | 1176
Q.H

M_, Hwm

CT

2
dl,, /dgp, kM /paIl

M , Hm

IUH

M_+M_ ) Hm

CT IUH

My, Hm
1 $ 2 2
i:
1 2
Tnp E Inp @y
Trac a)l — IIO-IIPCIKHEMY YIJIOBasl CKOPOCThb 3BCHA IIPHUBCIACHUA, mi, I i — Macca u

MOMEHT UHEPIMUA OTHOCUTEIIBHO IIEHTpa MacC WM IIEHTpa BpallleHus (BCIIOM-
HuTe Teopemy Kenura) i -ro 3BeHa; Vi, @j — CKOPOCTh IIEHTPa MacC WK IEHTPa

BpalllCHUS 1 YIJIOBasA CKOPOCTb I-ro 3BCHA, 71 — KOJINYCCTBO 3BCHBCB MCXaHHU3MaA.

N3 ycnoBusi paBEeHCTBA KUHETUUECKUX YHEPIUil 3BE€HA MPUBEJACHUS U BCETO
MEXaHH3Ma B II€JIOM, BBITEKAIOIIETO M3 OMpPEASICHUS MPUBEICHHOIO MOMEHTA
WHEPLNH, CIIeTyeT BbIPAXKEHHE /I pacueTa 3TOro napamerpa:

2 2

=S m ] [ 2] (4)

np
i=1 W, W,

Kak u npexxJie, B KauecTBe 3BeHA MIPUBEACHHMSI 11€TIECO00Pa3HO BEIOPATH KPH-
BOIINI (HAIIOMHUM, YTO TIPH OMNpPEACIEHUH KMHEMATHUYECKHX XapaKTePUCTUK
ObL10 IPUHATO @) = 1 (mm 1 ¢! — pasgen 4); TakuM 06pazoM, GHUTYpUPYIOIIHE
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V. o,
B paBeHCTBE (4) oTHOWIEHUs —- L mpencTaBisIOT, Kak U npu pacuere Mer,
a)l a)l
HalJICHHbIE paHee KUHEMATUUYECKHUE MepeIaTOuHbIE (DYHKIIUH.
B pesynbrare hopManbHOTO MPUMEHEHHUS MOCIETHETO BBIPAKEHUSI MPUBE-
JIEHHBIA MOMEHT MHEPIIMHU PacCCMaTPUBAEMOI0 B KaUueCTBE MPUMEPA MEXaHU3MA
(puc. 34) Oynet onpenensaThbCsl 3aBUCUMOCTBIO

2 2 2 2 2 2
| =|m Ve +_m2I2 @2 4| m Vo +—m3|3 @3
P o, 12 \ @, | w, 12 ( 0,

2 2

VC VC VC
+ oMy = Amgl — | +my| — |,
W, 0, W,
2
THE m, = CV —Macca | - To 3BeHa; § — YCKOpPEHUE CBOOOIHOTO TaJICHHUS; mil
g 12

«UEHTPAJBHBIN» (OTHOCUTEIIBHO OCH, IPOXOMSAIIECH Yyepe3 LEHTP MacC) MOMEHT
WHEPIHUH 3B€HA. YUTEHO, YTO MOJ3YH 4 (CXeMaTU3UpyeMbIi TOUEUHON Maccoil),
IITaHTa 5 ¥ AeTanb ABUKYTCS TOCTYyNATEIbHO; OYEBUIHO, YTO ITOCIEAHEE Cara-
€MO€ YUYHUTBIBACTCA JINIIb NP MEPEMENIECHAN IETAIHA TOJIKATEIEM.

3amMeTuM, OJIHAKO, YTO KOPOMBICIIO 3 COBEpIIAET BpalllaTeIbHOE (a HE CIOXK-
HO€) JBW)KCHUE OTHOCHTEJIBHO OCH, NPOXOJSIIEH uepe3 HemoABHKHYIO
Touky O2. IMEHHO 3Ty TOUKY U CIIeyeT BHIOPATh B KAYECTBE MOJIt0CA 3-TO 3BEHA.
Torna BTopas rpymnmna cjiaraémbIx B IOCJIEIHEM PaBEHCTBE OYJIE€T BBIMJISAETh TAK:
2 o \2 12 o \2
+lo, | = | =0+my 2415 o | =,
N @, 12 77 o,

Ve Y myl2 ’ 12 i
0) (0,
[ = my| 5| +=22 22| [+myl 24155 | —=| +
p 2
o) 12 \ o, 12 o)

2

Vo,

ms

[ToHSTHO, YTO COMHOXXUTENH TPU KBaJpaTax KUHEMAaTUYECKUX TepeaaTou-
HBIX (DYHKITUH SIBJISIOTCS] BEJIMYMHAMHE TOCTOSSHHBIMU U MOTYT OBITH BEIYHCIICHBI
3apaHee, a MOCIIEAHEE CIaraeMoe YUUTHIBACTCS TOJIBKO B TEX MOJIOKEHHSIX, KOTAa
TOJIKATEIb IEPEMEIACT I€Talb.

Pe3ynbTarhl pacueToB MPUBEIEHHOTO MOMEHTA MHEPIIUHU JIJIs 3aUKCUPOBaH-
HBIX TIOJIOKCHH MEXaHHW3Ma 3aHOCAT B Tabymiy (Tabn. 18), a 3aTeM Mo 3THM
JIAaHHBIM CTPOSIT Tpaduk Iy, ().
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MoutHoCTh TUHAMUYECKOTO MOMEHTa My, onpenenuM, npoauddepeHim-
pPOBaB BBIPAKEHUE JUUIs1 KHHETUYECKON YHEPIUM 3B€HA MPUBEACHUS Trp (CM. BbI-
1II€) C YYETOM [IEPEMEHHOCTH BO BPEMEHH KaK BENHIUHBI |, TAK M yrII0BOH CKO-

POCTH @1:
dT. ws dl
p 1 ¥ mp
:N,Z[I/IH:_ +a)181|np,
dt 2 dt
da)l
rac 1= T —_— yrHOBOC YCKOpeHI/Ie 3BCHA HpI/IBCI[eHI/IH.

OnHako pacyeT JUHAMHUYECKONW MOITHOCTH
N = Mg @1, (5)

a, B UTOre, TMHAMUYECKOTO MOMEHTA yJI00HEee BECTH B 3aBUCUMOCTH HE OT Bpe-
MEHH, a OT yIJla MOBOpPOTa KpuBowuMna. Toraa, nepexoas K HOBOM NEPEMEHHOU
¢, IMHAMUYECKYIO MOITHOCTh IPEJCTABAM B BUJE

zﬂzldlﬂd_go
= 4y dt

ComocraBus BbIpaxkeHus (5) m (6) ¢ yuerom ompenenenus @; = delgt,

+a)1<91|np ' (6)

HallgeM TUHAMHUYECKUA MOMEHT

MZlI/IH:7 +81|Hp- (7)

3HadeHus epBOM MPOU3BOAHOM MPUBEAECHHOTO MOMEHTA UHEPLIUU TIO YTy
MOBOPOTa KPUBOIIMIIA MOKHO OINPEACIUTh MPUOIMKEHHO, UCTIONIb3YSl, HAIIPU-
Mep, anmpOKCUMAIMIO MIEPBOM MPOU3BOIHON KOHEYHBIMHU Pa3HOCTSIMHU:

Cod Y =
i =| 2 | =20 - 5 8)
do i Pi+1) ~ Py

3ECh @i +1)s Pis lup(iv1)s Inp(i) — 3HAYEHUSA YIIIa IOBOPOTA KPUBOILIMIIA U TIPUBE-
JICHHOTO MOMEHTa MHepIuu Ui i+1 ¥ i-r0 MOJI0XEeHHUS KPHUBOIIKITA, COOTBET-
CTBEHHO; /1 — KOJIMYECTBO MHTEPBaJIOB AN hepeHnpoBaHuUs.

PesynbTaTel BEIMUCIICHAH IPEACTABIAIOT B Bujie rpaduka I'y, (¢) Ha Tom xe
PHCYHKE, I/IE yKe N300pakeHa 3aBUCUMOCTD | 1y ().

[Ipu nocrarouno niuasHoM rpaduxe Gpyrkunn | o, (¢) mpuemnemas TOUHOCTH

nuddepeHIpoBaHus IOCTUTAETCSI, KaK MOKA3bIBAECT OMBIT PACUETOB, MPU pa3-
OMEeHUU YIIIOBOTO yTH A@ = 27, NPOWIEHHOTO KPUBOILIUIIOM 32 OJUH 000pOT,
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Ha 22...25 WHTEPBAJIOB HEPABHOMU JJIMHBI — TEM KOpOYE, YeM OBICTpee U3MEHSI-
eTcsi mepBoodOpazHas pynkius. [lo cymiecTBy, Takas cxema OTBEYAET IMOJIMTO-
HaJIBHOM amnmpoKcuManuu paccmarpuBaeMor (yHkiuu. TaHrenc e yria
HAKJIOHA Ka)KJOTO y4yacTKa MPEJCTaBIAET MPUOIMKEHHOE 3HAYEHHE MCKOMOM
IPOU3BOIHOM, KOTOPOE JIOTUYHO OTHECTHU K Cepe/InHe UHTepBaya nuddepeHu-
pOBaHUA.

B Tom ciyuae, korna quddepennrpyemas QyHKIUsS MOKET ObITh alllIPOKCH-
MHUpOBaHa KBaJpaTUYHOU apadosI0i, TOUHOCTH 3TOM ONepaIiii MOXKET OBITh He-
CKOJIbKO TTOBBIIIEHA PUMEHEHUEM CIIEIUAIbHON cXeMbl [3]:

3

1 :;(—Inp3 +4l,,-31,);
. 3 . :
I1'1pi :_(Inp(i+1)_|np(i—1))1 I :21 31"'(n_1)’
T
3

Inpl3 :;(SIHpB _4lnp12 + Inpll)'

Crnengyetr UMeTh B BH]Y, YTO DKCTPEMaJIbHBIE 3HaUYCHUS (JTOKAJbHBIE U TJIO-
GanbHbIe) momydeHHon QyHKuMHU Iy, (¢) 9acTo peanmMsyroTcst B MOMEHTHI Bpe-
MEHH, HE COBMaJarolue ¢ panee BbIOpaHHbIMU (1...12). Takum oOpa3om, 4TOOBI
«HE MOTEPATH» COOTBETCTBYIONINE 3HAUEHUSI JUHAMUYECKOI0 MOMEHTA (3TO MO-
KET MPUBECTHU K BHIOOPY PEAYKTOPA, KOTOPBIN OKa)KETCs MEPErpyKEHHBIM) BCE
OKCTPEMYMBI MPOM3BOIHOM |1, (@) memecoobpasHo OTHeCTH K OmmbKadmmm

«CTAaHAAPTHBIM» MOMCHTAM BPEMCHH, O UCM H€O6XOI[I/IMO CACIaTb COOTBCTCTBY-
Omec 3aMCUaHuc B TCKCTC.

Brruucienasie 1 CKOPPEKTUPOBAHHBIE KaK OBIIIO YKa3aHO BBINIC BETUYUHBI
MPOU3BOIHON TaKKe 3aHOCATCS B TaOuIy (Tadu. 18).

[Ipu pacuere My (cM. BeipaxeHnue (7)) clienyeT yuecThb, YTO B JJAaHHOM Ba-

pUaHTE KypCOBOTO IIPOEKTa YIJIOBass CKOPOCTh KPHUBOIIHUIIA TIOCTOSHHA!

zn,

= ——

30

HaiiieHHble 3HAYE€HUS JUHAMHYECKOTO MOMEHTA CBOJAT B TaOmuily (CM.
Ta0J1. 18) 1 npeAcTaBisArOT B BUAE rpaduka Mgy (¢).

, CJICAOBATCIIBHO, €I0 YIJIOBOC YCKOPECHUC & — 0.

5.4 Onpenesienne CcyMMapHoOro Momenta M5

MomeHT IBUKYIINX CHIT Mg B COOTBETCTBUH C 3aBUCUMOCTHIO (2) ObLI ompe-
JIeJIEH B MPEAMNOJIOKEHUH, YTO KUHEMATUUECKUE Tapbl MEXaHU3Ma HJiealbHBI.

44



BnusiHue cui TpeHust Ha NpakTUKE OOBIYHO YUYUTHIBAIOT C TOMOIIIBIO KO3 dUIu-
€HTAa TMOJIE3HOTO JCHCTBUS 7).

Takum 00pa3zoM, paBeHCTBO (2) JyIsi CYMMAapHOTO MOMEHTA JIBUKYIIIMX CHJI
M ¢ yueToMm ToTeph Ha TPEHUE MPUMET BU/T

1,
My = ;’ (MCT+MI[I/IH)1

n
rae BeIpakeHUE 1/7 COOTBETCTBYET paboTe NPHUBOAA B PEXUME JIBUTATEIS
(Mc¢r +Myyy > 0 ) u 7 — B peskume rerepatopa (Mot My < 0), Koraa npuBos
UTPaET POJIb TOPMO3A.

[Ipu mocaegoBaTeILHOM COCIMHEHUN KMHEMAaTHYEeCKUX ap ux oommit KIT/]
OTIPEAETAETCS BBIPAKECHUEM
N=1 12t T, (9)
MIPU NapAJUICIIbHOM —
n=(m+m+..+m)in (10)
(B mOCJIEIHEM CiIy4ae MPENoaaraeTcs, YTo MOTOK MOIIHOCTH pacHpeeisieTcs
MEXy KHHEMaTHYeCKHUMH TIapaMu paBHOMEPHO); 3aech 77; — KII/] i-oit mapsr;
1 — YUCIIO KHHEMaTUYEeCKUX Map.

s onpenenenust KITJ[ Mmexann3zma HE0OX0IUMO M300pa3uTh €ro KUHEMa-
TUYECKYI0 CXEMY U Ha3HAYUTh 77; KHHEMATUYECKUX I1ap, YUYUTHIBAsA, YTO 3Haye-
aue KIIJ[ moamumnmanka CKOIBKEeHHs JISKUT B nipeaenax 7, = 0,97...0,99; mox-
munHuKa Kadennss — 77, — 0,98...0,995; KIIJ map ckombxkeHus: (IMOI3YHOB,
HaMpaBJAOIUX) — gy = 0,65...0,9 B 3aBUCUMOCTH OT TOYHOCTH MCITOJTHECHUS
y3J1a, YCIIOBUM CMa3KH U CTEIIEHU €T0 3alUThI OT 3arpsi3HEHUS.

Pasenctra (9), (10) mo3BossitoT paccuntath KII/[ mpousBoibHON KMHEMATH-
YEeCKOH LIeTH, HalpUMep, TaKOM, KaKyro MPEJCTaBIseT COYeTaHue KHHEMaTuye-
CKUX Tap B MEXaHU3Me, TOKa3aHHOM Ha puc. 37,

Ne +7 Ne +7
=%nc -UK%-W Mt Mor =M M Mgy Moy

Ecnu nmoTepu Ha TpeHUE B KHHEMAaTUYECKOM Mape «IITaHTa—HaMpaBIIIOIas»
y)ke OBUIM ydYTeHBI SBHBIM 00pa3om, Hampumep, npu mojacuere Mer (@) (cm.

s

Harpy3ouHyo aguarpammy Ha puc. 34), KII/[ aToii mapsl cieayeT NpuHsSITh
Mum = 1.

[1o BBIYMCIIEHHBIM 3HAYECHUSIM CYMMapHOTO MOMEHTA CTPOSIT IpaduK Xapak-
TEPUCTHKHU HArpyKeHHOCTH npuBoaa Ms(g).
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)y |

Puc. 37. Kunemarnueckas LCIb paCCMaTpuBaACcMOI'0 MEXaHU3Ma C IMOCICA0BATCIIb-
HBIM U MMapaJUICIIbHBIM COCANHCHUEM KMHCMATUYCCKUX I1ap

6. BBIBOP PEJIYKTOPA

[TonaBnsroniee OOJBIIMHCTBO MPUMEHSIEMBIX B OOIIEM MAaIIMHOCTPOCHUH
MEXaHUYECKUX PEAYKTOPOB BHITIOJIHEHO HA OCHOBE 3yOUaThIX mepesay.

3y0uaThIMU Ha3bIBAIOT MEXAHU3MBI (TIEpeaaur ), B KOTOPBIX JBMKEHHUE MEX-
1Ty 3BEHbSIMU (3y04aThIMHU KOJIECAMHU ) TIEPEAAETCS C ITOMOIIBIO TIOCIIEI0BATEIHHO
3anerIsommxcs 3yobeB. IXx 0OCHOBHOE JOCTOMHCTBO 3aKJIIOYAETCS B TOM, YTO
IIpU OJIMHAKOBBIX XapaKTepUCTUKaX (IepeaaBaeMasi MOIIHOCTh, CKOPOCTh) OHH
3HAYUTENHHO 00Jiee KOMIAKTHBI MO CPABHEHUIO C JPYTMMU BHJIaMU Tiepeaad.
3y6uarsie niepenaun uMeroT Bbeicokuit KIIJ[ (mo 0,98 nnsa omgHoit cTynenu), co-
XPaHSAIOT MOCTOSTHCTBO TMEPEIaTOYHOTO OTHOIICHHS, TTO3TOMY WX HCIOIb3YIOT
JUIS TIEpeiaun ¥ TpeoOpa3oBaHus IBUKEHHUS B IITUPOKOM JHAIIa30HE MOIIIHOCTEH
(mo 1,5-10° kBT) n ckopoctei (10 200 m/c). K HegocTaTkaM OTHOCST CII0KHOCTh
U3TOTOBJICHHUS TOYHBIX Nepead, BO3MOKHOCTh BOBHUKHOBEHUS IIIyMa U BHOpa-
MU TIPU HEAOCTATOYHOM TOYHOCTH HM3TOTOBJICHUS UM COOPKH, HEBO3MOXKHOCTD
OECCTYyNeHYaToro peryJIMpoBaHus YacTOTHI BpaIllEHHUs BEIOMOI0 BaJja.
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PenykTops! ¢ HTMIMHIAPUYIECKUMH TIepeadaMu CIIOCOOHBI TIEpeaaBaTh KPYTsi-
M1 MOMEHT B IIIMPOKOM JHarnia3oHe 3HAaYCHHH, 00eCcIeuynBaTh HE0OX0AUMOE Tie-
penaToyHOE OTHOIIIEHUE, 00J1a/Iat0T BHICOKUM KO3(P(UIITMEHTOM MOJE3HOTO JeH-
CTBUS, OTHOCUTEIHHOUN TPOCTOTON KOHCTPYKIIUH, YI0OCTBOM MOHTaXa U IEMOH-
Ta)a, BBICOKOW PEeMOHTOIPUTOHOCTBIO.

3yOuaThie Kojeca PeAyKTOPOB MOTYT OBITh MPSIMO3yOBIMH, KOCO3yOBIMU U
IIICBPOHHBIMH.

OcHOBHBIE TapaMeTPhl PEAYKTOPOB C MUIUHAPHICCKUMHU 3yOUaTHIMU KOJIE-
camu perinaMmeHTupoBanbl. Tak ['OCTowm 2185-66 ycTaHaBIMBarOTCS MEXKOCEBBIE
paccTosHUS dw, HOMUHAJIBHBIC MTEPEIaTOYHBIC YUCIA Iy, KOADOUIIUEHTHI IIHPH-
HBI 3y04aThIX Kojec Yhd = tc/d; (tx — mmpuna 3yO4aroro BeHma koiueca; di1 —
TUaMeTp JACIUTEITLHON OKPYKHOCTH MIECTEPHM ) U MIPUBOIATCS PEKOMEH/TyeMbIe

COoUYCTaHus1 MCIKOCCBBIX paCCTOHHI/Iﬁ n 061u1/1e HOMHHAJIBHBIC IICPCAATOYHEIC
qucja AJjida SY6‘-IaTBIX MUWIMHAPHUYCCKUX IICPCaay.

@ B Hacrosimee BpemMst HE CYILIECTBYET €JUHOM CTAaHAAPTU30BAHHOM METO-

MKW BBIOOpa peayKTopoB. Takue METOJUKH YCTaHABIUBAIOTCS MPOEKT-
HBIMU OPTaHU3AIUSIMUA U 3aBOJIAMU-U3TOTOBUTEIISIMU U MIPUBOASTCA B COOTBET-
CTBYIOIIMX KaTanorax. Pazpaboransl rpa@uku yHUPUIIUPOBAHHBIX PEXKUMOB pa-
OO0TBHI MAIlIMH U PEIYKTOPOB, KOTOPBIE XapaKTePU3yIOTCs JIUTEILHOCTHIO pado-
Yero 1UKJIa U KOJICOAHUSIMA BEJIMUMHBI Harpy3ku. OOBIYHO pa3IuyaroT YEThIpe
pexuma padotel: cpeanuii (C), tsoxensit (T), Becbma Tsixensiii (BT) u Henpe-
pbiBHbIN (H). BonbmMHCTBO pa3paOOTUNKOB OJJTHOBPEMEHHO C JIUTEILHOCTHIO
paboyero MUKJa YYUTHIBAET XapaKTep MPUII0KEHUS HATPY3KU CO CTOPOHBI MIPU-
BOJJMMOM MalllMHBI K 3y04aThiM TNiepejayaM pPEAYKTOPOB (JAMHAMHUYHOCTD
Harpy3ku). Y cTaHaBIuBarOTCs KOA(PUIMEHTHI XapakTepa Harpy3ku, COOTBET-
CTBYIOIIIME CIIOKOWHOU U MepEeMEHHOMN Harpy3Ke, yMEPEHHBIM U CUJIBHBIM TOTY-
KaM U, HAaKOHEI, yJlapaM.

B 3aBrcuMocCTH OT 00J1IaCTU MPUMEHEHUS IWIMHAPUYECKUE PEYKTOPHI Jie-
JSTCA HA PEYKTOPBI OOIIEro Ha3HAYEHUSI U PEYKTOPHI CPEAHETO U TKEIIOrO
MaIlIMHOCTPOCHUSI.

K nepBoii rpymre (001iero Ha3HaueHs1) OTHOCSATCS peyKTophl TUMoB LY u
MLI.

VY penykropoB Tuna [{Y HOMUHAIBHBIN KPYTSIIUIA MOMEHT (OTBEYAIOIIUMA
MakCUMaldbHOM MOIMHOCTU Nmax) Ha THUXOXOAHOM Baly COCTaBISIET ;=
= 250...4000 Hm nmpy HOMHHAIBHBIX TIEPEIATOYHBIX YUCIIAX iy = 2...6,3.

Penykropsl Tuna ML (MOTOp-penyKTOpbI) MPEICTABISAIOT COO0N KOHCTPYK-
TUBHO OOBEIWHEHHBIC HMWIMHAPUYECKUN PEYKTOp W AJEKTpoABUTATENb. Mo-
TOP-PEAYKTOPHI IAHHOTO psijia 00ECIIEYMBAIOT IEpeavdy KpyTAIlIero MOMEHTa Ha
BBIXOJHOM Baiy T = 63...490 HM npu HOMUHAJIBHBIX NEPEJATOYHBIX YHCIaX
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In=2,5...4. JIns KOMILIEKTALIMK MOTOP-PEAYKTOPOB NPUMEHSIOT aCUHXPOHHBIE
TpexdaszHple KOPOTKO3AMKHYThIE dJIeKTpoaBuraTenu cepun YA-P3 MontHOCThIO
Ny =1,5...18,5 xBT.

K mununapuyeckum peaykTopaM MPHUBOJOB MAIIUMH CPEAHETO U TSHKEJIOro
MaIIMHOCTpOeHUs oTHOcATCA peaykTopsl TunoB L] u PIO. Tlocnennue nenoss-
3yI0TCSI B MIPUBOJAX TOPHOPYAHOTO M METAILTYPTrHUYECKOro MPOU3BOJACTBA; OHU
XapaKTEePU3YIOTCSI HOMUHAIBHBIM KPYTSIIMM MOMEHTOM HAa TUXOXOJHOM Baly
Ty — 200...63000 Hm nmpy HOMMHANBHEIX IIEPEIATOYHBIX yncnax Iy = 2,0...7,1.

Penyxrops! Tuma 1] npenrazHadeHs! s MPUBO/1a MOIITHBIX KPYITHOTA0ApHT-
HBIX MAIlIMH B PEXXUME JUTUTEIHPHON IKCILTyaTalliy U PacCUUTAHBI Ha TIepeaady
KPYTSIIEro MOMEHTa Ha TUX0X0iHOM Baity 7y = 125000...355000 Hm nipu niepe-
NATOYHBIX unchax Iy =1,6...6,3.

Bri6op penykropa (MoTOp-peaykTopa) mo karajgoram (Hampumep, [4]) npo-
U3BOJIST B HECKOJILKO 3TAIOB:

— olpeJeeHue TUIopa3Mepa;
— TIpOBEpKa KOHCOJIbHBIX HArPY30K;
— TIpOBepKa OTCYTCTBHUS MEpErpeBna.

Tun peaykropa onpeaensieTcs CaeayoIMMU MPU3HAKaMU: BUIOM HCIIOJIb3Y-
eMoil nepenaun (HMJIMHIpUYECKas, KOHUYECKasi, YepBAYHas), KOJTUYECTBOM CTY-
NeHeH, pacrloi0KEeHUEM BaJlOB B TPOCTPAHCTBE.

Jlis BeIOOpA peayKTOpa HeOOXOUMBI CIIEAYIONINE TaHHbIE:

@ pacueTHOE IepeqaTOYHOE OTHOIIEHHE U, MAKCUMAIbHBIA Tmax HIIH HOMLU-
HAbHBLUL IKeUeaieHmublil Ty, KPYTAIIANA MOMEHT Ha TUXOXOIHOM Baly,
PEKUM DKCILIyaTal[il, KOHCTPYKTHBHBIE M DKCIUTyaTallMOHHBIE OCOOCHHOCTH
npruBoAa (KOMIIEKTHOCTh, B3aHMHOE PACIIONIOKEHHE BajOB, YPOBEHb IIyMa M
T.11.).

Bri6op tHmopasmepa peaykropa (MOTOp-peayKTOpa) CBOAMTCS K OIpeele-
HHIO 110 KaTaJIOTy €ro INIABHOTO IapaMeTpa:
— MEKOCEBOI'0 PACCTOSIHUSA w JUTS [IUIHHAPUICCKUX U YEPBIYHBIX OAHOCTYIICH-

YaThIX PEIYKTOPOB;

— BHEIIIHETO JCJIUTENBHOIO JHaMeTpa KOHHUECKOTO Koteca Ue, 17151 KOHUYECKHX.

[Tpu BEIOOpPE MHOTOCTYIIEHYATOTO PEAYKTOPA MapaMeTphl aw U e, ONPEICIISIOT
JUTSl TAXOXOJTHOM CTYTICHH.

[TapameTpsl BRIOMpaeMoOro peaykropa (MOTOp-peayKTopa) TOKHBI YA0-
@ BJIETBOPSTH CJIEIYIOIIUM YCIOBUSIM:

THOM Z TH3; (11)
T = kpe}I< Tnax ; (12)
FRHOM 2 kpexc I:Rmax ) (13)
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N <N (ycnoBue oTcyTCTBHE IIEperpeBa), (14)

TepM

7€ Kpexx — KOIPPUITUEHT pexkruma paboTHI;

Tom — MOMEHT Ha TUXOXOJIHOM Baly, TPUBOJUMBIN B KaTaja0re Jisl IpoJ10-
KUTEIbHOW pabOThl peAyKTOpa MpHU MOCTOSSHHOM Harpys3ke (Hampumep, [4],
Tabn. 64, 81, 90 aus penykropos tuna LY, MII u PIIO, cooTBeTCTBEHHO);

T4s — TIOCTOSIHHOM BEJIMYMHBI MOMEHT HAa TUXOXOJHOM Bajly, BO3JIEHCTBUE
KOTOPOTO Ha MPUBOJI SKBUBAJIEHTHO PEATbHOMY IEPEMEHHOMY MOMEHTY;

Tmax — HaWOOJBIIMNA KPYTSAINIMHA MOMEHT Ha TUXOXOJHOM Bajy HpPHU HOP-
MaJIbHO MPOTEKAIOIIEM TEXHOJIOTHYECKOM MPOIIECCE;

FRuom — 3HAUEHUE paIMAIBHBIX KOHCOJIBHBIX HArpy30K Ha BaJlaX pelyKTopa
(MOTOp-pEayKTOpa), COOTBETCTBYIOMIMX oM (IPUBOJISITCS B KATAJIOTE);

Frmax — HauOoJIblliee 3HAYEHUE PaUaIbHBIX KOHCOJIBHBIX Harpy30K Ha Ba-
JaxX peayKTOpOB (MOTOP-PEAYKTOPOB) IPU HOPMAJIBLHO MPOTEKAIOIIEM TEXHOJIO-
ruyeckoM mporecce (cM. Taou. 64, 81, 90 [4]);

Nrepw — JAOIIyCKaEMOE 3HAUYEHUE NIEPEJABAEMOI PEAYKTOPOM MOIIHOCTH (CM.
Ttabn. 65 — 1Y, 90 — PLO [4]). IIpu BeIOOpE MOTOP-pEeAYKTOpa JOMYCKAEMOE
3HAYEHUE MOIIHOCTHU JIUMUTUPYETCS MOIIHOCTHIO KOMIUIEKTYIOIIETO 3JIEKTPO-
nsuratens (tadi. 81 [4]).

[Ipu BeIOOpE THIOpa3Mepa BHavase no gpopmyie (12) moacyuThiBatOT SKBU-
BAJICHTHBIM MOMEHT T},, 3aTEM MO KaTajory moJOUparoT ONMKaililiee K HEMY
3Ha4YeHUe 1yon YAOBIETBOPSIONICE YciioButo (11).

6.1 Onpenenenue ko3 dunuenTa pexxuma padoThbl Kpex

CymiecTByIOT 11Ba criocoda onpeneneHus kodddunmenTa Kpex — pu MoTHOM
U HenoJiHOW uH(popManuu o BeioupaeMom peaykrope [S]. [lepBriit criocob Tou-
HEe, OJHAKO JIOBOJIbHO TPYJ0EMOK, MO3TOMY IPHU BBIMOJHEHUHN MTPOEKTA PEKO-
MEH]1y€TCsI BOCIIOJIb30BaThCSI BTOPBIM, 00JI€€ TPOCTHIM.

B 3TOM ciydae UCXOJIHBIMUM JIAHHBIMU CIIY>KaT TUIl PEAYKTOPa, MaKCUMallb-
HBIN KpYTAIIUNA MOMEHT T max, HATMYHE MTEPETPY30K U TOIYKOB; MEPUOJ BKITIOUE-
Hus (I1B, %), nmutenabHOCTh pabOThI B TEUEHHE CYTOK, BUJI IBUTATENS U IPUBO-
JUMOM MAaIIHBI, PEBEPCUBHOCTh HATPY3KH, BEJIMUYMHA KOHCOJBHOW HArpy3Ku
FRmax, MOITHOCTB Nrepw.

3HaueHue Kpex U 3y0UaThIX MUIMHIPUICCKUX U KOHHYECKUX PEAyKTOPOB
ONpeIeIIIeTCs] 3aBUCUMOCTBIO

kpen( = KHB KHB KC KM erB; (15)

31ech Ky — Ko PUIEHT, BETUYHHA KOTOPOTO 3aBUCUT OT TPYIITIHI JIBUTATEIISI
(tabin. 19). K rpynne 1 oTHOCSTCS 37I€KTPOIBUTATENN, MHOTOIIUIUH/IPOBEIE (HE
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MeHee § MWIMHAPOB) JBUraTelId BHYTPEHHETO CTOPaHUs], Ta30BbI€ UJIU TU]IPaB-
JUYECKUE TYPOUHBI; K TPYIIE 2 — YEThIPEX- U MIECTUIUIUHPOBBIE IBUTATEIIN
BHYTPEHHETO CrOpaHusi, MapoBbie TYPOUHBI; K TpyINe 3 — OJHO- U JIBYXIIWJINH-
JPOBBIC IBUTATEIIM BHYTPEHHETO CTOPAHUS.

Tabmuma 19
3unauenus ko3pdunuenta K g
['pynma nBurarenei 1 2 3
Ks 1,0 1,2 1,4

Psin 3nauenuit kospdunmenta Knp s 3yodarsix peaykTopoB (MOTOpP-pe-
nyktopoB) persiamentupyercs 'OCT 21164-75 (tabu. 20); 3nech BenuurHa [1B
(mepuojia BKIFOUEHHS) ONPEESIETCS OTHOIIEHUEM

t

==
tII

(t, — BpeMst pabOTHI B IIMKIIE; b — JUTHTEIEHOCTH IIHKIIA).
Tabmuia 20
3nauyenus kodpdunuenta Kip 11 3y0UyaThix peayKTopoB
1B, % 100 60 40 25 15
Kns 1,00 0,90 0,80 0,70 0,67

3nauenus kodddunuenta Ke B 3aBUCUMOCTH OT MPOAOIIKUTENBHOCTH T pa-
OOTBI pelyKTOpa B TEUEHHE CYTOK MPUBENICHBI B Ta0. 21.

Tabmuma 21
3uauenust koddduimenta K 1i1st 3y0uaThix penykTopos
t, yac mo 1l 1..3 8..12 24
Ke 0,7 0,8 1,0 1,2

Benunuuna xosdduimenta Ky 3aBUCUT OT rpynmbl TPUBOAMMON MaIllMHBI,
€ro 3HaYeHHus CBEJICHBI B Ta0JI. 22. Pa3nuyaroT rpymibl MalliH CO CIeAYIOIUMHU
XapaKTEePUCTUKAMHU.

I'pynna 1. PaGora 6e3 TOIYKOB, Harpy3Ka MPakTUYECKH HeW3MeHHa, 4... 10
mycKoB B yac. K 3Toif rpyIine MaimH OTHOCAT 3JIEKTPUUECKUE T€HEepaTOPhl, JICH-
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TOYHBIE, TJIACTUHYATHIC U IIHEKOBBIC KOHBEHEPHI, JETKHUE MOABEMHUKHU, DJICK-
TpoTeNb(Ephl, JIETKUE BEHTUIISATOPHI, [IEHTPOOESKHBIE KOMIIPECCOPHI, 3y0UaThie
HACOChI, IPUBO/IbI I0/1a4M CTAHKOB U T.II.

Tabnuia 22
3navyenus kodpdunuenta Ky 11 3y0UaThx peayKTopoB
['pynna npuBOIMMBIX MAIIUH 1 2 3
Ky 1,0 1,2 1,4

I'pynna 2. PaGoTta ¢ IerkuMu 1 yMEpEHHBIMU TOJTYKAMH, HATPY3Ka B TEUECHUE
LIMKJIa MEHSAETCS HE3HAYUTEIBHO, YUCIO ITyCKOB B yac — 20...60. K aTou rpymnme
OTHOCHAT TSDKEJIbIE BEHTUJISATOPBI, TOBOPOTHBIE YCTPOMCTBA MOBEMHBIX KPAaHOB,
NOPIIHEBBIE HACOCHI C HECKOJIBKUMH LIWJIMHIPAMU, IJIaBHBIE TPUBObI CTAHKOB,
JepeB000OpadaTHIBAIOIIINE CTAHKU, IICHTPOOEKHBIE HACOCHI U T.II.

I'pynna 3. Pabota ¢ cuiibHbIMU TOSTYKaMH, 10 120 myckoB B yac. B oty rpynmny
MalluH BXOJAT OAHOLMJIMHIPOBBIE KOMIIPECCOPHI, MIPUBOABI MEXAHU3MOB JIO-
MEHHBIX ITeyel, IIM(OBAIBHBIE U TPOTKHBIE CTAHKU, OJTFOMUHTH, BpaIlatoLu-
ecst TpyOJaThie M€Yy U T.1.

Hcnonbs3oBaHrEe MOTOP-PEAYKTOPOB B KAUECTBE MPUBOJIA MAILIMH 2 U 3 TPYIII
He PeKOMEH/IyeTCsl.

Bennuuna ko3 ¢duinrieHTa peBepCUBHOCTH MOKET IPUHUMATh J1BA 3HAUYCHUS:
11 HepeBepcuBHOM padboThl Kpes = 1,00; nist peBepcuBHON — Kpes = 0,75.

@ B IICPBOM l'IpI/I6J'II/I)KCHI/II/I, B 9aCTHOCTH, IIPpU OTCYTCTBHUU PALd HAHHBIX,
IJIsL OIIPECACIICHUA HOMUHAJIbHOZO IK6UBATIEHMHO20 MOMEHRMA TH3 MOZKHO
BOCIIOJIB30BATHC YIIPOIICHHBIM CII0COOOM:

TH3 = k1 ko Toxe,

rae Ki — ko GuImeHT, YYUTHIBAIONINN YacTOTy Ny BpamleHUs OBICTPOXOHOTO
Bana (ki = 1 mpu Ny <1500 00/yygy, k1 = 2 mipu N >1500 00/yyrp);

ko — koaddurrieHT, oTpaxkaromyi Xapaktep (IMHAMHUYHOCTH) HArPY3KH
(onpenensercs o Buay Gpyakuuu M (@) — cM. paznen 5; ero BeJIMUUHY ciaeayeT
IPEIBAPUTEIHHO COTJIACOBATH C MPENMoAaBaTe/IeM);

Toxs — TAKOM MOCTOSTHHBIN IO BEIMYNHE MOMEHT, KOTOPBIN 3a OJUH TEXHO-
JOTUYECKHUH ITUKI COBEPIIALT Ty K€ paboTy, UTO M peabHbINA MePEMEHHBIN MO-
MeHT M (@):

.HM ‘d(p = _Z(‘MZ(I)‘_'_‘MZ(HD‘) : (16)
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Jlns mpubnmkeHHOTO MHTerpupoBanus Gpyakuuu M (¢) MOXHO HCITOJIB30-
BaTh, HaLIpuMep, GOpMYITy Tpanenui (HHISKCH «i», «i+1» COOTBETCTBYIOT 3Ha-
YEHUSIM MMapamMeTPOB B COCETHUE MOMEHTBI BPEMEHM ) UJIM BOCIIOJIB30BATHCS I€0-
METPUUYECKUM CMBICIIOM MHTETpaja Kak IJIoIIaau, 3aKIF0YEHHON O] TpapuKoM
TIOIBIHTETpaIbHON (pyHKIMH (B TaHHOM cilydyac — 0e3 yueTa 3HaKa!) B mpee-
JaX UHTEpBaJIa UHTETPUPOBAHUSI.

6.2 IIpoBepka KOHCOJIbHBIX HATPY30K

[Ipu coeauHeHnN BaJIOB C MOMOIIBIO MY(PT HA HUX IOMHMO KPYTSIIEro MO-
MEHTa JCUCTBYIOT MOTNEpEeUHbIe (paguaibHble) CUIbl U (W) U3rudaromue Mo-
MEHTBI, 00YCJIOBJICHHbIE KaK KOHCTPYKTUBHBIMU OCOOCHHOCTSIMU MY(THI, TaK U
BO3MO>KHBIMU PaIMAJIbHOMN U YTIIOBOM HECOOCHOCTSIMU OCEM COETMHSIEMBIX BaJIOB.
B Tab11. 23 npuBeneHbl SMIMPUUYECKUE 3aBUCUMOCTH JIJIS1 ONIPEECICHHS KOHCOIb-
HOI Harpy3Ku, COOTBETCTBYIOIIEH NMPeNeTbHO JOMYCTUMBIM paguaIbHOMY CMe-
HICHUIO U Tmepekocy ocei. [lonmyueHHble 3HaUYEHUS paUabHBIX KOHCOJIBHBIX
Harpy30K JI0JDKHBI YAOBIETBOPATH yciaoBHIo (13); B cirydae ero HEBBINIOJIHEHHUS

Tabnuna 23
3HaueHus1 KOHCOJIBHBIX HArPy30K MPH COEAMHEHUH BaJIOB My(pTOH [6]

Tun mydTsI BennunHa KOHCOIBHOM Harpy3KH
T
KynaukoBo-auckoBas Fp = (O ’3"'0’7) D’
M
Dy — HapyxHBIH quameTp MyQTh
T
F,=(04..07)—,
Brynouno-nansuesas D
II
Dy — nuamerp pacnonoskeHus oceil najibLes
03T
FR =,
3ybuaras |
| — paccrostaue oT 3y6UaToro coeaMHEHHS 10
Topia MyQTsI
2T
FR = y
KynaukoBas D

Dy — cpenuuii tuamMeTp KynaukoB

Ilpumeuanue: Fr — paguanpHas cuia; 7 — MaKCUMAJIBHBIM KPYTSIIIUI MOMEHT Ha Bay.
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CJIEYeT MEePEUTH K TUIIOpPA3MEPy PEAYKTOpa ¢ OOJIbIIEH HArPY30UYHOM CIIOCO0-
HOCTBHIO. B KaTanorax orMedaeTcsi, 4TO OCEBbI€ KOHCOJIbHBIE HATPY3KH Ha BaJIbl
HEXKEJATENbHBI.

6.3 IIpoBepka oTCYyTCTBHS Neperpesa

OTcyTCcTBUE TIEperpeBa B PeAyKTOpax MPUBOIOB, pa0OTAIONTUX B MPOAOIKH-
TEJILHOM pEeXUMe, 00ecrieunBaeTcs BbinojHeHueM ycioBus (14). ITpu nHecobto-
JICHUU €T0 CIIETyeT MEPEHTH K CIETYIONIEMYy TUIIOpa3Mepy peayKTopa WK mpe-
JyCMOTPETH JIOMOJTHATEIIbHBIE MEPHI TI0 OXJIAXKACHUI0. PeTyKTOPHI, 17151 KOTOPBIX
B KaTajorax He MPUBOIUTCS BEIUYMHA MOUTHOCTH Nrepy IO KPUTEPHIO IIEpErpeBa
HE TIPOBEPSIFOTCHL.

[Ipumepbl COOPOYHBIX YepTEKel, rabapUTHBIE U MPUCOCAUHUTEILHbBIC pa3-
MEpbl NIWIMHAPUYECKUX OJTHOCTYNEHYAThIX peaykTopos tumna 1Y, MI] u PLIO
MIpUBEJICHBI B albOoMe-kaTtanore [4] (muctel 28, 29; 38, 39; 42, 43 u Tabn. 63,
80, 86...87, coorBercTBeHHO). [TapameTphl 3yOUaToro 3alerieHus: 3TUX PEayK-
TOPOB MpeACTaBICHBI B Ta0J. 66, 82, 88...89 [4].

3HaYeHUs OCHOBHBIX JKCIUTYaTAllMOHHBIX U KOHCTPYKTHMBHBIX NapaMeTpPOB
BBIOPAHHOTO PEAYKTOpa 3aHOCAT B TaONMILy BUIa Ta0d. 24, a 3aTeM MOACUUTHI-
BaIOT OTKJIOHEHUSI PaKkTUUECKUX (TaOJWYHBIX) 3HAUEHUH MepeaaTOuHOro Yncia
I ¥ KPYTSAIIETO MOMEHTA Ty, HA THXOXOJHOM BaTy OT PaCUCTHBIX:

u-—i _
5= .100%, & =Twu"Tw 10006,
u

|
H3

JomyctuMmas BelIM4uHa OTKIOHEHUS Oi — * 4%); Or B MEHBIIIYI0 CTOPOHY — HE
ooxee (-5)%, MOJIOKHUTETEHOE OTKIIOHCHHE CTPOTOTO OTPAHUYEHUS HE HMEET.

B cnenyroieit Tabnuiie HEOOXOIUMO MTPUBECTH XAPAKTEPUCTUKH MO IIUTI-
HUKAa, MOHTHPYEMOTO Ha TUXOXOJHOM Baiy (Tabi. 25); 0003HaYEHHUS €ro Ieo-
METPUIECKUX TTapaMeTPOB MpeCTaBIeHbI Ha puc. 38.

= I Puc. 38. Cxema ponmkoBoro
u / ‘ | PaauaIbHO-YIIOPHOTO OJAHO-
PAJHOTO KOHHUYECKOIO IOJI-

L\_/J IIUITHHUKAa Ka4C€CHUA
(24

[Tocne BrIOOpa peayKTOpa MPUCTYIAIOT K OLIEHKE paboTOCIIOCOOHOCTH €ro Oc-
HOBHBIX JIEMEHTOB.
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Ta0muma 24
Tabmuna [1. 3HaYCHHS IKCIUTyaTallMOHHBIX ¥ KOHCTPYKTUBHBIX ITAPaMETPOB

penykropa ... [[1]

O603HaYEeHHUE Enununa HaunmenoBanue 3HadueHHE
U3MEPEHUS napamMmeTrpa napamMmerpa
H MM BBICOTA PEIYKTOpa
B MM IMIUPUHA PETYKTOPA
L MM JUTMHA PEIyKTOpa
aw MM MEKIIEHTPOBOE PACCTOSHUE
nepeaayn
m MM HOPMAJIbHBIN MOJYJIb 3y0UaToro
3aleIJICHUs
tk MM HIMpUHA 3y04aTOro BEHIla Kojeca
21 T 9HCIIO 3yObeB Kojleca
y) —
YHCIIO 3yObEeB IIECTEPHU
I — MepeaTOYHOE YHUCIIO PEAYKTOpa
B rpanychbl yroJ HaKJIOHA 3yObeB
q MM MOCAI0YHBIA THAMETP XBOCTOBOM
T
YaCTU TUXOXOJHOIO Baja
JUTMHA XBOCTOBOM 4aCTH TUXO-
ALy MM

XOJTHOTO Bajia MO MOIYyMY(PTY

HOMCP IIOAIIMNITHHUKA Ha
THXO0XOJHOM Bally

MaTtepuai u TepMooopadboTka
KoJIeca U IecTepHH (Ha3Hava-
€TCsI MPEToaBaTeIIEM )

MaTtepuai u TepMooopadboTka
TUXOXOJHOI0 Baja(Ha3Haya-
€TCsI MPEToaBaTeIIEM )
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Tabnuna [ |. XapakTepuCTHKH MOAIIUITHAKA KauyeHHs ... [ 1]

Tabmura 25

OGo3uauenue | LAMHMLA 13- HaumenoBanue mapamerpa 3Havenme
MEepeHUs napamerpa
D MM BHEIIHUHM TUAMETP MOAIIUITHUKA
d MM BHYTPEHHHI IUaMeTp MOAIIUITHUKA
T MM rabapUTHas LIMPUHA TOIIUITHUKA
C MM IITUPUHA BHEITHETO KOJIBIIA MO IITUITHIKA
C kH JTUHAMUYECKAs TPY30MOHEMHOCTh
X T KO3 QULIMEHT paguaibHONW HArpPy3KU
Y o KO2(PPUIIMEHT OCEBOM HArpy3KH
BEITMYMHA KPUTHIECKOTO OTHOIICHUS
€ — pasuanbHON M OCEBON HATPY30K
a rpaIychi HOMHHAJIBHBIM YI'OJI HAKJIOHA OCH TeJIa
KauyeHUsl K OCH MOJAIIUITHUKA

7. PACHET TUXOXO/JHOI'O BAJIA HA TTPOYHOCTb

Bauibl ciyxat i1 noj/iep>KaHus Bpalllalouuxcs AeTanei (3y0uaThix KoJec,
NOoTyMy(T, IKKBOB, 3B€3JI0UYEK U Jp.) U NEPEayu BpallaTeIbHOTO JIBUKEHUS.
B peaykropax o0IIero Ha3Ha4€HUs BBIMOJHAIOTCA, KaK MPaBUJIO, CTyIMEHYA-
THIMHU, YTO TO3BOJISIET MPUOJMU3UTh UX K PAaBHONMPOUYHOW KOHCTpYKIuU. Takue
BaJIbl 00Jiee yJOOHBI MPU MOHTAXE OTJIEJIbHBIX 3JIEMEHTOB M COOpKE y37a, Tak
KaKk 00ecleunBaroT CBOOOJHOE MPOJABUKEHUE JIETANIM MO Bally JO MecTa IMo-
CaJKH, a YCTYIIbI PEIOXPAHSIOT JIETAJIA OT OCEBOTO CMENICHUS U PUKCUPYIOT UX
MOJIOKEHUE TIPU cOOpKe. B cTyleHuarsix Bajiax Mpollle, YeM B TIaJKuX, audde-
pPEHIIMPOBATh TPEOOBAaHUS B OTHOIIEHUU TOYHOCTU 00PabOTKH, IEPOXOBATOCTH
U TEPMUYECKOU 00paOOTKH JIJIsl IOBEPXHOCTEH PA3IMUHBIX YYACTKOB (TUITMYHBIN
BUJI TEPMOOOPAOOTKHM 3arOTOBKU B II€JIOM — HOPMaIU3alUs WIN YIydllleHHE,
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YYaCTKH IO/ TMOIITUITHUKY ¥ MIIUIOBAHHYIO YacTh Bajia MOJABEPTarOT OBEPX-
HOCTHOW 3aKaJike WM I[eMeHTaruu). JlmamerpaibHbie pasMephbl MOCaT0IHBIX
yqacTkoB BeIOJHSIOT 10 ['OCT 6636-69, moCKOIbKY Ha HUX CYIIECTBYIOT Ka-
JUOPBI MACCOBOTO MTPOU3BO/ICTBA.

Ounenka  pabOTOCIIOCOOHOCTHM  HawboJiee  HArpyXEHHOTO — TUXOXO/I-
HOTO — Bajia BBEIOPAHHOTO PEIYyKTOpa MPOU3BOAUTCS UCXOIS W3 YCIOBHHA €T0
Harpy>keHusi (COBMECTHOTO JEUCTBUSI KPy4YeHUs U M3ruba), B TaHHOM CJy4ae,
TOJIBKO 110 KPUTEPHIO MPOYHOCTH: BAJIBI OJHOCTYIICHUATHIX PEIYKTOPOB MOTyda-
IOTCSI OTHOCHUTEITHFHO KOPOTKHMH, TTOATOMY YCJIOBHS KECTKOCTH JJIsS HUX 3aBe-
JIOMO YIIOBJIETBOPSFOTCSI.

Brauane B X0/i¢ MPOEKTHPOBOYHOTO pacueTra MO KPUTEPHUIO CTATHUECKOM
MIPOYHOCTH YTOUHSIIOT Pa3Mephl Bajia C y4€TOM 3HAYEHUW MPOYHOCTHBIX XapakK-
TEPUCTUK KOHKPETHON Mapku cTaym. Ha 3ToM 3Tame BIusHUE KOHCTPYKTHBHBIX
¥ TEXHOJIOTHYECKNX (PaKTOPOB, a TAK)KE MEPEMEHHOCTH HATPY)KCHHS YUUTHIBA-
€TCs JIUIIh KOCBEHHO, 32 CYET BEIOOpPA COOTBETCTBYIOIIEH BEITMYUHBI Oy CKae-
MOTO HampspkeHus. Jlanee onpenensroT Byl (IIMOHOYHOE, IITAIIEBOE) COeaNHE-
HUS KOJIECA C BAJIOM M €r0 OCHOBHBIC pa3Mephl. B 3akitoueHre BBITIOIHSIETCS
IIPOBEPOYHBIN, HanO0JIee KOPPEKTHBIN, pacueT Baja M0 KPUTEPHUIO BRIHOCIHUBO-
cTH (YCTaJIOCTHOW MPOYHOCTH).

[Tepen Tem, Kak IPUCTYNHUTHh K BBIOJTHEHUIO dTUX JEHCTBUM, HEOOXOIUMO
chOpMHUPOBATH PACUETHYIO CXEMY Bajia, TO €CTh, MPOMU3BECTH CXEMATHU3AITHIO KaK
Harpy3ok, Tak U r€OMETPUYECKUX NapaMeTpoB oObekTa. PaboTa matepuana B
npejeiax J0MycKaeMoro Hanpsi;KeHus 10JIaracTcs ynpyroi.

7.1 OnpenesieHue yCUJIUIA, 1edCTBYIONIUX HA BaJ

Harpy3ku Ha Bayibl peyKTOopa
OOYyCIIOBIIEHBl ~KaK  YCUJIUSIMU,
BO3HUKAIOIIUMHU B 3yO4aToM 3a-
IEMJICHUH, TaK M KOHCOJBHBIMHU
Harpy3KaMu, TNPUJIOKCHHBIMA B
MecTax yctaHoBku mMy(dT. Iloso-
KEHUE TIONIOCA 3allelIeHUus —
TOYKHA TPUJIIOKECHUS] HArpy30K
(puc. 39) — omnpeaeseTcs B3anM-
HBIM PAaCIIOJIOKEHHEM (B BEpTH-
KaJIbHOW WA TOPU30HTAIBHOMN
MJIOCKOCTU — B 3aBUCHUMOCTH OT
TUIa BBIOPAHHOTO PEAYKTOpa) Ba-
JIOB.

Puc. 39. Ycunus
B KOCO3yOOM
3y04aToM 3allerieHUH
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B 3yOuaToMm K0C03yOOM 3aleIUICHUN LWIMHAPUYECKON nepenadn cuiry Fq,
JEUCTBYIOIIYIO Ha IIECTEPHIO CO CTOPOHBI KoJleca, u cuiy F,, neficTByromtyto Ha

KOJICCO CO CTOPOHBI MICCTCPHH, B IIOJIOCC 3alCINICHUA MOXXHO PA3JIOKHUTh Ha

OKpyx)HyW0 Fy; = =Fyy, pagnansnyro F.q = F,, u oceBytwo F,; = F,, cocrasirsaro-
e (cMm. puc. 39):
2M F-lga
F = 2 F=-t "w. F,=F, - tgp,
. "= cosp 2= F - 19p

rae M2 — MomeHT, nepeiaBaeMblii BaJIOM, Ha KOTOPOM MOHTHUPYETCS 3yOuaroe Ko-
JIeCO; G4y — YTOJI 3allCIUICHHs ITepelay B HopMaibHOM ceueHuH (o = 20°).

By,HGM CUHNTaTh, YTO KOJIECAa B BY6LIaTOM 3alCIIJICHUH SIBJIATIOTCSA HEKOPPHU-

@ IT'MpOBaHHBIMH. VYV Takux KoJiec JeJIuTeIbHasi OKPYXXHOCTL COBIIAAAET C
HavyaJabHOHM. Torma ANaMETp JICTINTEIIbHOU (a B HAallICM CJIy4dac, U Ha4aJlb-

HOﬁ) OKPYKHOCTH KOJIECa OIIPCACIACTCA 3aBUCUMOCTBIO

m

yp =—— 25,
w2 cos 3 2

r7ie M — HOPMAaJIbHBIN MOJTYJIb 3y04aToro 3arerieHus; [ — yroj HakJoHa Jiu-
HUU 3y0a; Z2 — 4ucio 3yObeB KoJjeca.

KoHconbHbIE Harpy3ku B MeCTaX YCTaHOBKH MY(T CBSI3aHBI C HECOOCHOC-
TBHIO OBICTPOXOTHOTO Bajia PEIyKTOPa OTHOCUTENILHO Bajia JABUTATENS U (HJTH ) TH-
XOXOJIHOTO Baja peayKTopa OTHOCUTEIIBHO Baja MpHBOJa paboueil MaIlWHBI.
Omnpenenenre Harpy30K B 3aBUCHMOCTH OT THIa My(THI ¥ BEJIMYUHBI ITepeI1aBa-
€MOI'0 MOMEHTa OBLIO MPUBEACHO paHee (cM. Tad. 23).

CnenyeT umMeTh BBUAY, YTO KOHCOJIbHAs cuia Fg co cTOpoHBI MyTHI Ha-

IpaBJIeHa MEPIEHANKYJISIPHO OCH Bajla, HO €€ OPHEHTAILUS 110 OTHOUICHHUIO K
OKpYy>XHOU cumiie Ft MokeT ObITh 11000 (HETOYHOCTh MOHTaKa MY(PThI HOCUT

CIIy4ailHbI XapakTep). PekoMeHmyercst mo3ToMy NPUHATH Haubosiee HeOIaro-
IPUATHBIN CITy4ail Harpy>KEHUs] — HAIIPABUTh CUILy Fg IPOTHBONOIIOKHO cuite

Ft, 4TO YBCIMYNBACT 3HAYCHUA HOHCpC‘IHOﬁ CHJIBI U I/I3FI/I6aIOIJ_[CFO MOMCHTA B
BaJIc.

7.2 OnpenejieHue reoMeTpUYECKUX MAPAMETPOB PACYETHOM cXeMbI BaJia

Banbl 1 ocu SBASIOTCS TUTIOBBIMM, BIIOJIHE TPATULMOHHBIMU JETAIAMU Ma-
IIMH, TaK YTO KOHCTPYKTOPCKOM MPAKTUKON HAKOIIJIEH OOraThlid OMBIT UX MTPOEK-
TUpOBaHUA. BbITeKarome u3 Hero OCHOBHbIE PEKOMEHIALIUU CBOJISATCA K CIIEAY-
IOILEMY.

1. Bansl cneyetr KOHCTpYUpOBaTh MO0 BO3MOKHOCTH TIaAKUMH, C MUHUMAJTb-
HBIM YHCJIOM YCTYIIOB (Y4aCTKOB).

57



2. Topiibl BaJIOB M MX YCTYIIOB BBITIOJNHSIOT C (hackaMu JJIsl ya00CTBa MOH-
Ta)ka JieTajicil.

3. st cHUKEHUS KOHUEHTpAIlUU HaIpsHKEHUH B 00JIACTH MOCATOYHBIX TO-
BEPXHOCTEH mepenaabl cTyneHei (mepexoibl Mexay y4acTKaMH) TOJHKHBI ObITh
MUHUMAJbHBI, @ CAMH MEPEXO/IbI BBITTOIHSIOT HOCPEICTBOM 2aimeetl.

4. Be16op parmoHanbHOM ()OpMBI Bajla 3aBUCUT OT THUMA MPOU3BOACTBa. [Ipu
€MHUYHOM TPOU3BOJICTBE Bajbl BBIMOJHSIIOT 0€3 OypTukoB. Ilpu maccoBom
MPOU3BOJICTBE BAJIbl U3TOTOBIISIIOT U3 CHEHHUAIBHBIX MOKOBOK, KOTOPHIE MO3BO-
JSIFOT IPUMEHSTh YIIOPHBIE OYPTHI.

5. [lnst yBenuueHust U3ruOHOM KECTKOCTH BaJIOB MOHTUPYEMBIE JIETallU Cie-
JTyET pacroJiarath BO3MOXKHO OJIMKE K OTOpaM.

6. Jly1s moBbIlIEHUs HeCylIel COCOOHOCTH BAaJIOB MPOU3BOJAT YIIPOUHEHUE
ux moBepxHocTel (3akanika TBY, neMmeHranus, a30TUpoBaHue, HaKaTKa POJIU-
Kamu, ApoOeCTpyHHbBINA HAKJIEN).

/. I1pu pa3paboTKe KOHCTPYKIIMHU BaJia HAaJl0 UMETh B BUJTY, UTO PE3KOE U3MeE-
HEHHE pa3MepoB U (OpPMBI ceueHus (pe3r0a MoJ1 yCTAHOBOYHYIO TaliKy, IIMTOHOY-
HBIM Ta3, KaHaBKa, OTBECTHE W T.J.) BBI3bIBAET KOHLICHTPAIUIO HANPSKEHUM,
yMEHbIIIasi CONPOTUBJIEHUE YCTAIOCTH.

dopMHUpOBaHHUE PACUETHOM CXEMBI Bajla IPOU3BOJIUTCS HAa OCHOBE COOpOU-
HOTO YepTeka BHIOPAHHOTO PEAYKTOpa U TaOJIUIl BHEIIHUX U BHYTPEHHUX pa3-
MEpOB, IIPUBEICHHBIX B aibOOMe-Kataiiore [4]. B pe3ynbraTe A0IKHBI OBITH MO-
ay4eHsl pa3mepsl ki, Ik, 1y, onpenensiomniue monoxeHue CpeAMHHON TIOCKOCTH
3y04aToro Kojeca OTHOCHTEIBHO OMOpP M MECTO NMPHUIIOKEHUS YCHIHS CO CTO-
poubl My(pThl. CoeTMHEHHE Bajia ¢ KOPIYCOM PEAYyKTOPa ¢ TOMOIILIO TTOIIHII-
HUKOB Kaue€HHUs CXEMaTU3UPYIOT B BUJE IapHUpPHBIX omnop (puc. 39). B pac-
YETHO-TOSICHUTEJILHON 3alKMCKE HA aHAJOTMYHOM PHCYHKE CIIEIYET NMPUBECTU
Kak 0003HaYeHHUe, TaK U 3HAYEHHE KOKI0TO mapamMmeTpa.

Huxe B kauecTBe nmpumepa NPUBOJIUTCS MOPSIOK OMPEACICHUSI HEO0X0aU-
MBIX Pa3MEpPOB THXOXOJHOTO Bajla OJHOCTYNEHYATOrO UUWIUHAPUYECKOTO MO-
Top-penykropa tuna MII. O6paTuTutre BHUMaHue, KaKk TPUBEJICHHBIEC BHIIIE pe-
KOMEH/IAIIUY PEATM30BaHbI ITPU MPOCKTUPOBAHUU PEATTBHON KOHCTPYKIIUH.

Brauane onpeaCiIrOT PaCCTOAHNUC MCKAY BHCITHUMU TOPLAMHA ITOAIIUITHU-

KOB:
L=2T+tx+b+a,

rae T — rabapuTHasi IMpUHA TOAIIUITHUKA; Ik — IIMPUHA BEHIIa 3y04aTOro Ko-
neca; b — mumpuHa ymopHoro OypTHKa; @ — pa3HOCTb MEKY JJIMHOHN CTYITHYHON
YacTH KoJIeca U MIUPUHON 3y04aToro BeHIIA; BEIMUUHBI @ U D MOKHO MTOTYIHTh
MacIiITadUpOBaHUEM YepTEkKa MPOTOTHIIA.
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B cBsi3u ¢ TeM, 4TO peakius onopsl (PaBHOACHCTBYIONIAS pacHpeIeICHHBIX
KOHTAKTHBIX YCWJIHI) HalpaBieHa MEePIEeHAUKYISIPHO OETOBOM JIOPOXKKE KOHHU-
YECKOT0 PaJUuAIbHO-YIOPHOTO MOJIIUITHUKA, MEPECCUCHUE JIMHUU JCHCTBUS
CHJIBI C OCBIO BaJla OKa3bIBAETCS CMELIEHO HAa PACCTOSIHUE S (TIPH YCTAHOBKE MO/I-
IIMITHUKOB BPACIIOP — BHYTPb) IO OTHOIIICHUIO K IIEHTPY poJinkoB (puc. 40).

Ly L

er

NN\

A\.'%\

s

Iy —

I
Ly Ipactl

Puc. 40. K ¢popmupoBanuio pacueTHOM CXeMbl Baja

@ Bynem cunrtath, 4TO MOJ0KEHUE LIEHTPA POJIMKA OMPEIEIAETCS CPETHUM
3HaueHneM auameTpoB D u d mopmmmHMKa, a B OCEBOM HaIlpaBlie-

HUH — Pa3MepoM €/ 5 NIUPHHBI HAPYKHOTO KOJIbLIA; CaMa JKe CHla MPHIOKEHA B
LIEHTPE POJIUKA.
B >Ttom ClIydac CMCIICHHC S 6y,Z[eT OIIPCACIIATHCA BBIPAXKCHUCM
D+d
s=——t

4 ga;

JUTMHA Bajia B TIpeJieax omnop —
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I pacu

L2 Sy ;
2

pasMmep lko, 3amaromuii moaoKeHue CPeIUHHOM TIIOCKOCTH 3y04aToro koJjeca (B
JTAHHOM CJTy4ae 1[eJ1ecO00pa3HO HayaTh C HETO) —

t C
I, =X%+T | =+s]|;
2 2
BennyuHa kg —
Ikl - Ipacq - |k2-
Hakownern, paccrosiaue |, onpenensiomee MecTo npuiioxeHus cuisl Fr co cro-
POHBI MY(TBI, MOKET OBITh HAlICHO ClIeayroIM oopa3om (puc. 40):

|, = LM+E+S—ALM,
2 2

Jlnuna ydactka AL, Bana mog noaymy(pty mpuUBOAMUTCS CPEIU MPOYMX T€OMET-
PHUYECKHX TTapaMEeTPOB peayKTopa B amsooMme [4]; pasmep L,, onpenensercs my-
TE€M MaclITabupoBaHusi COOPOYHOTO YepTeka MPOTOTHUTIA.

TCHCpB, Koraga BCC 3JICMCHTHI pvaeTHOﬁ CXEMbI TUXOXOJHOI'O BaJia ITOJIHOC-
TbhIO OIIPCACIICHBI, MOKHO C(I)OpMI/IpOBaTB €C OKOHYATCJIIbHO U ITPUCTYIIUTD K pacC-
4Ty AUaMcETpa Bajia B OIIaCHOM CCUCHUU.

7.3 IIpoeKTHPOBOYHBIN pacyeT BaJIa M0 KPUTEPHIO
CTATHYECKOH MPOYHOCTH

Kak y>xe OblIO CKa3aHO paHee, pacyeT THXOXOHOTO BaJia 10 KPUTEPHIO CTa-
THYECKOW MMPOYHOCTH BBITTOTHACTCS KaK MMPOCKTUPOBOYHBIN — B PE3yJIbTaTe €T0
OIIPEICIIAIOT JUAMETP BaJia B OITAaCHOM — HauOoJIee Harpy>KEHHOM — CEUSHHUH, a
3aTeM COIOCTaBIJICH C BETUYMHON Uyar (cM. puc. 40), MOTyYEHHOUW C MTOMOIIBIO
cOOpPOYHOTO YepTekKa peIyKTopa U3 aapooMa-karasora [4].

HamoMHuM, 9TO Ha 3TOM 3Tame BIUSHHUE KOHCTPYKTHUBHBIX (IHaMETpP
@[} Bajia, HAIMYME KOHIIEHTPATOPOB HANPSKEHUHN) U TEXHOJOTHUECKUX (Ka-
4eCTBO 0Opa0OTKH MOBEPXHOCTH) (PAKTOPOB, a TAKXKE MEPEMEHHOCTH U
aCUMMETPHUU Harpy>KeHUs YUYUTHIBACTCS JIUITh KOCBEHHO, 32 CUET BHIOOPA COOT-
BETCTBYIOIIECH BEIMYMHBI JOMYyCKaeMOTo HampsikeHus. I[IpeHeOpexkeM Taxxke
BIUSIHAEM Ha TPOYHOCTH HOPMAJIbHBIX HAMPSDKCHU OT HOPMAJTbHOM CHUITBI M Ka-
CaTeJIbHBIX HAIMPSKEHUN OT TIOTIEPEYHOMN CHUTHI.

CoennHeHue Bajia C KOPIYCOM PEAYKTOPa C MOMOIIBIO0 PaAHaIbHO-YITOPHBIX
KOHUYECKUX TOJITUITHUKOB CXEeMaTU3UPYIOT IBYX- U TPEXCBSI3HBIMU IIAPHUP-
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HeIMHU omopamu (puc. 40, 41), koTopsie mociae oTOpackIBaHUS 3aMEHSIOT COOT-
BETCTBYIOIIUMU peakuusmMu cBsazei (puc. 41). Yceunus, neiictpyronye B 3youa-
TOM 3aleIUieHuu (CM. oapasjaein 7.1), IpuBOAST K OCH Baja; B pe3yJbTaTe Mo-
JTy4aroT OKpYxkHYIO F;, panunansHyto F. u oceByro F, cuibl B 1Be mapel cui ¢
Fdy " Fdy
2 2
cw1 — cM. puc. 40 (maaekc «2», 0003HaAYAONIIUI TPUHAICKHOCTH COOTBETCTRY-
IOIIEro MmapameTpa KoJjecy, I KpaTKoCTH omyiieH). O0patuTe BHUMaHHE Ha
oJI0KeHne TouKH P npuiioxkenust cuit F; (ToJroca 3aieruieHus): Bajibl MOTOp-

MOMCHTaMH, PaBHBIMHA , COOTBCTCTBCHHO OT OKpY)KHOﬁ U OCEBOM

penyktopoB tura M1 pacnonoxeHsl B BEPTUKAIbLHON INIOCKOCTH B TO BPEMs KaK
Basibl peaekTopoB 1Y u PI{O — B ropu30HTAIBHOM.

Kpowme Toro, k ocu Bajia NpUKIaAbIBAIOT MPOTHUBOMOJIOKHO CHJie Ft KOHCOIb-
HYIO Harpy3ky Fr (CM. moapasnen 7.1 u taba. 23) co cTopoHb! My(PTHI, COSAMHS-
IOIIEH TUXOXOJIHBIA BaJl peIyKTOpa C OChbI0 KpUBOIIWIIA paboueit MamuHbl. Ta-
KO€ PacIiojioKeHUEe CUJT OTBEYAET, KaK yKe TOBOPHIIOCh, HanboJjiee HebIaronpu-
ATHOMY BApUAHTY Harpy>XeHUs.

PexomeHnayercs crnenyrommi NopsaoK JeCTBHM.

1. O60o3Ha4MB OMOPHI, HATIpUMeEp, OykBamMu 4 U B, BBECTH CUCTEMY KOOPIH-
HaTHBIX OCEH X, ), Z, COBMECTUB €€ HAYaJIO C OJTHOM U3 OIOop.

2. OTOPOCHUTH OMOPBI ¥ 3aMEHUTD UX peakiusiMu cBsizelt (Xa, Ya, Za; Xg, Yg)-

3. OkpyxHyto cuity Ft HampaBUTh Tak, YTOOBI HAMPABJICHHE MOMEHTA €€ OT-

HOCHUTEJILHO OCH Z (OCH Bajia) COOTBETCTBOBAJIO PEXKUMY pabOTHI NIPHBOJIA (JIBU-

raTeNb WIK T'eHepaTop) B pacCMaTpMBaeMbli MOMEHT BpeMeHU — Korja GyHK-

WSt MOMEHTA IBIKYIIHX cil M 5 (@) mocruraer 3Hauenust M [ . VpaBHOBECHTb
Fd,

MOMEHT OKPYKHOW CHJIBI —, MOMEHTOM CONPOTHBIICHUS MEXaHU3Ma M, u

MIPUBECTH BCE JICVCTBYIOIINE B MOJIOCE 3aLECTUIEHUS P CUJIbI K OCH BaJia.
4. IIpuyioXuTh KOHCOJIbHYIO cuily FRr B HampaBlieHHH, OPOTHBOMOJIOKHOM

HarnpasieHuto cuiibl Fr. HanpaBnenus ycunuit, nokazanusie Ha puc. 40, cOOTBET
CTBYIOT paboTe MPUBOJa B PEXKUME IBUTATEIIS.

5. 3anucath yciaoBUE paBHOBECHs Baja B (popMe CyMM MOMEHTOB OTHOCH-
TEJIbHO BEPTUKAIBLHOW M TOPU3OHTAIIBHOM OCel B ceueHUsIX 4 U B, a Takxke B
BHUJIE CYMMBI IPOEKIIMI CHJI HAa OCh Z M1 HAUTU HEU3BECTHBIC PEAKIIUU CBA3CH.

6. [IpoBepuTh TOIyYCHHBIC 3HAYCHUS, TPUMEHSS €Ile HEUCIOIb30BaHHBIC
ypaBHEHUS (HAIpUMeED, MPOEUUPYS BCE ACHCTBYIOIIUE CUIIBI HA OCH X, Y).
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Puc. 41. PacueTHasi cxema Bajia M XapakTep 3MI0P BHYTPEHHHUX CHIIOBBIX (haKTOPOB
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7. ITocTpouTh MIOPBI BHYTPEHHUX CHJIOBBIX (PAKTOPOB B BaJIe C YIETOM BCEX
(aKTUBHBIX M PEAKTHBHBIX) JACHCTBYIOIINX HArpy3ok. MiMes B BUIY NPUHSATHIC
nonymenus (cM. ¢. 60...61), moctaTouHOo M300pa3uTh AMIOPHI KpyTsmero I T u
nzrudaromiero I M MomeHTOB (puc. 40).

Br100p onacHOro ceyeHus Npou3BOAUTCS MyTEM aHAJIW3a 3THX AM0p. Ecin
UX XapakTep N0100eH NOKa3aHHOMY Ha puc. 40, TAKOBBIM MOKET 0Ka3aThCA JIN0O
ceuenne A, muoo C. O HarpyK€HHOCTU Ka)XJ0ro W3 HUX, YUUThIBas (popMy Imo-
NIEPEYHOr0 CEUEHHUsI, MOKHO CYJIUTh [0 BEJIIMYMHE TaK HA3bIBAEMOIO JKGUBA-
JIEHMHO20 MOMEHMA

Mo = M2+ M2 4 T2

rne My, My — cocraBistone u3rudamIero MOMEHTa B BepTHKAJIBHON U
FOPU30HTAJIBHOM TUIOCKOCTAX COOTBETCTBEHHO. bynem cuurtarh 1jsi omnpene-
JIEHHOCTH, 4TO HanboJjiee HarpyKEHHbBIM OKa3anoch ceueHue C, CoOBNaaroiee co
.~ CPEIWHHOM IUIOCKOCTBIO 3yOuYaToro Ko-
YA MH=VMX2+M}? jeca. 3aMETUM, YTO BHYTPEHHHUE CHJIO-
BbIe(haKTOpHI, JEHCTBYIOIINE B 3TOM Ce-
YeHUW CJeBa M CIIpaBa, pas3JIMyHbI (B
YaCTHOCTH, CIIpaBa OTCYTCTBYET KpPYTs-
Ui MOMEHT — cM. puc. 41). Takum 00-
pa3oM, B HallleM IpUMEpPE SKBUBAJIECHT-
HbII MOMeHT B ceueHuu C crnesa Oyner
HauOOJIBIIINM, CTaJI0 OBITH, OHO U SBJIS-
eTcst onacHbIM (puc. 41).
Pe3ynbpTupyromnmii n3ruoarommii
MOMEHT B 3TOM CEUYECHHH OINPEEISIETCS
Puc. 42. BuyTpenrue cuossie ax- T COMETPHIECKIM CYMMHUPOBAHHEM €ro
Topsl M pacmpesienicnms manpsoke-  COCTABIAIOIX B BEPTHKANLHOM 1 ropu-
HUl B omacHOM ceueHun Baja C  3OHTAJIBHOM IJTOCKOCTAX.

(cnesa) M, =M, = /MZ+MJ

[IprHMMas BO BHUMaHUE, YTO B CEUCHUU KPYTI0i POpMBbI U3TUO MOKET OBITh
TOJIBKO TMPSMBIM, 3aKJTFOYaEM, YTO HEUTpaJbHAS TUHUS COBIIAJAET C IIEHTPAIh-
HOM OChIO Xc. XapakTep pachpeesieHus: HOpMaJbHbIX (OT M3ruOaromero Mo-
MEHTAa) M KacaTeJIbHBIX (OT KPYTSAILET0) HaNpshKeHUH (puc. 42) mo3BoJIsIeT ycTa-
HOBHUTB, YTO B 3TOM CEYEHUHU MUMEIOTCA JBE paBHOHArpy>keHHbIe Touku: D u E.
VYuuThiBas k€ paBHOE CONPOTUBIIEHUE TUIACTUYHOTO MaTepuaa MiIacTUYeCKOMY
TEUEHUIO MPU PACTHKEHUU U CKATHUH, J€JIaeM BBIBOJ, YTO 3TU TOYKU HE TOJIBKO
PaBHOHArpy»KeHbl, HO 1 PABHOOMACHBI.

S
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PaccmoTpumMm, Hanpumep, Touky D (puc. 43). Kak
BUJIHO, B HEW pealin3yeTcs TaK Ha3bIBAEMOE YNPOUeHHOe
NJIOCKOe HANPANCEHHOEe COCMOoAHUE, TIO3TOMY YCIOBUE
MPOYHOCTH CJIEAYET 3alucarh B TEPMHUHAX IKBHBA-
JIECHTHOT'0 HaIpsOKeHUs: (B 3TUX YCJIOBUSX II€JECO00-
x, PasHO BOCIONb30BATHCA TeOpUel MaKCUMAJIbHBIX Kaca-
TEJIbHBIX HAMPSKEHUN — TPEThEeN TEOPUE MPOYHOCTH):

Puc. 43. Hampskennoe  co- n
CTOSIHUE B onmacHou Touke D T <[O];
onacHoro ceuyeHus C (cieBa)

0;23—0'1—63— 9D 4 (02'3 +TD [O-TD— G )2+r% =2 (GZD) +r%—
2 > 2 2
= GD+4T|%— MT% +4(V\7_;§Bj = ”dMTZZ +227zd+%6 =
T
32

® S o o
snece Wy sWp" — oceBoii 1 ONSpHBI MOMEHTEI CONPOTUBIIEHHS CILIOMIHOTO
KPYIJIOTO CEUCHHUS; [ O] — IoImycKaeMoe HalpsoKeHUE.

Banbl penykTopoB 00111€r0 Ha3HAYEHUs U3TOTaBIMBAIOT U3 YIJIEPOIUCTHIX
(Cramp 20, 30, 40, 45 u 50) u nerupoBanubix (20X, 40X, 40XH, 12XH3A,
12X2H4A, 18XI'T u xp.) cranei. 3aroTOBKH MOJIBEPTaIOT YIYUIICHUIO UJIN HOP-
MaJIM3alMK JJIsl CHATHUSI OCTATOYHBIX HANPsKEHUH, KOTOPBhIE MOTYT MOSIBIATHCS
1ocJie MEXaHUYECKOU 00pabOTKH, U ONTUMU3AIUYU (M3MENbYEHHUs 3epHa, PacT-
BOpEHHUE KapOUJIOB KeJie3a U JIETHUPYIOIIUX 3JIEMEHTOB) CTPYKTYpPbl MaTepuara.
3HaveHUs I0MTyCKaeMOro HAMPSHKEHUs B 3aBUCUMOCTH OT MapKu CTaJIH, peKUMa
TEpMOOOPAOOTKM W KOHCTPYKTHBHBIX OCOOEHHOCTEH Baja TpPUBEICHHI B
Tab. 26.

Il
IlonpcraBuB MTOTOBOE BBIPAXKXCHUE JJIS1 O,y B YCIOBHE IIPOYHOCTHU, pa3pe-
UM €10 OTHOCHUTCIIbHO AWaMETpa:

[d] %_

z[o]
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Tabmnura 26

Jlormyckaemoe HarnpspKEeHUE U1 BAJIOB M BpallAlOIIMXCcsl Ocel ¢ yueTom u3ruoa [7]

Mapxka cranu, TepMooOpaboTKa, MEXaHUYECKUE
xapakrepuctuku, Mlla
HMcTouyHUK KOH-
LEHTPALUK AMaMeTp | Cramy, 35, | Crams 45, | Crams 45, | 40X, 3a-
HaIPsDKEHUS Baja, mm Ct. 5 Ct. 6 3aKaJIKa KaJlKka
os =500; | o >600; | o >850; | op=>1000;
0.1 =>220 | o011 2>260 o1 =340 o1 =400
JleTaib, MOCaKEeH- 30 80 85 90 95
Hasl ¢ HEOOJIBIIINM 50 65 70 75 80
HaTATOM 100 60 65 70 75
HanpeccoBanHas 30 58 63 67 70
nerainb (6e3 ycu- 50 48 50 55 60
JICHHS Bal2) 100 45 48 50 55
30 60 70 80 90
Tanrens 50 55 65 75 80
100 50 55 65 70

[Tonyuennoe 3HaueHue HeoOxoaumo okpyruTh no 'OCT 6636-69 «Hop-
MaJIbHBIC JIMHEHHBbIC pa3MepbD»y — [Ipwioxkenne 3 (MOTrpemIHOCTh OKPYTIICHHS

d?om —[d ]3
[dT°
TeJIbHasl IOIPEIIHOCTh IIPU 3TOM HE JIOJDKHA MPEBOCXOAHTHh 5%) M OKOHYA-

TEJIbHO CAEIaTh BEIOOD

OLCHHUBACTCA I10 KyﬁaM COOTBCTCTBYIOIINX BCIINYUH! 5d = , OTpHUIIA-

d = max(dgar, d rocr).

7.4 IIpoeKTUPOBOYHBII pacyeT MINMOHOYHOT0 COeTUHEHUS

JUis mepenaun ycuiius MEXAy BaJOM M MOHTHUPYEMOW Ha HEro JeTalbio
(Hampumep, K0JIeCOM) MIPUMEHSIOT, B OCHOBHOM, MIPU3MATHYECKUE IITTOHKH TIPS
MoyrosibHOro ceueHus no 'OCT 23360-78 co ckpyrieHHbiMU (puc.43) unu
wiockuMu Topuiamu. CTaHAApTOM MpEeAyCMaTPUBACTCS AJI Pa3IMYHBIX Juara-
30HOB 3HAYCHUI TMaMeTpa Bajia ompeIesieHHbIe pa3Mepbl b u h monepeuHoro ce-
YeHMs MIOHKH (Tabi. 27).

Takum 00pa3om, MPOEKTUPOBOUHBIA pacUeT IIMOHOYHOTO COEIMHEHUS 3a-
KJIFOYaeTCs B ONPEENICHUHU, BO-TIEPBBIX, HEOOXOAUMOTO JJi 00eCreYeHus: ero
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IPOYHOCTH KOJIMYECTBA
|’" b IINIOHOK, BO-BTOPBIX UX
JUIMHBIL ~ (CM.  TakKxXe
yaeOHoe rmocobue [8]).
Pasmepsl craH-
@L} TapTHBIX  IITIO-
HOK MOJI00paHbI
TaK, 4TO JUMUTHUPYIO-
M [TIPOYHOCTb COEU-
HEHHUS SIBIISIETCSI CMSI-

7]

Puc. 44. Coenqunenne COOCHBIX MWJIMHAPUUYECKNX netaneir THE OOKOBBIX pabOYMX
C MOMOIIIBIO MPU3MATHUYECKON IIIMOHKH MTOBEPXHOCTEN, MPUUEM

IJI0IIa b TPaHU, BbI-
cTynarolueii Haj BajiOM, OKa3bIBaeTCsS MEHbIIe TOH, YTO KOHTAKTHPYET C na-
30M BaJjia. TakuMm 00pa3oM, pacyeT CTaHAAPTHOTO IIIITOHOYHOIO COSTUHEHUS Ha
Cpe3 He MPOM3BOJIUTCH.

YcnoBue NpOYHOCTH MPU CMATUH UMEET TPAAUIIMOHHBIN B!

Ten < [oen];

N max/d 2|V| max

— CM
TS, (h_tl)lp ~d(h-t)(1-b) =lowl,

rnie M én ¥ _ nanGompmmii MOMEHT, TlepeAaBaeMblii BaioM; d — quameTp Bajia
(s koHmveckoro ydactka d = dep) B MecTe ycraHoBkH mmoHKH; (N—t1) — BBI-
coTa rpaHu MIMOHKH B CTYIHUIIE KoJieca (Wi MOTyMY(PThI), paboTaroiei Ha CMs-
tHe; |p — pabouast ymHA MMOHKY; [ Ocw] — IOMyCcKaeMoe HaPSHKEHUE CMSITHS.

[TocneqHee BBIpaXKCHHE MOKHO Pa3pelIdTh OTHOCHUTEIBHO HEOOXOIUMOM
JUTMHBI TITTOHKH

2M max
d(h —1 )[O-CM]

(IUTsI IITIOHKH € TUTOCKUMU TOPIIAMHU, OYSBHUJIHO, CienyeT npuHATh b = 0).

+b

JUIsl U3rOTOBIIEHUS NMPU3MATUYECKUX IIMOHOK HCHOJIB3YIOT YHCTOTSHYTHIE
cTayii, 00bIYHO, Masoyriepoauctyto Ct.5 u yrnepoauctyro Cransb 45. [Jomycka-
eMOe HaIpsbKeHUE [ Ocy] Ha3HAYAIOT B 3aBUCHCUMOCTH OT MAaTEPHAJIOB IIIMTOHKH
U CTYIHIIBI, @ TAK)KE XapakTepa Harpy3ku (Taou. 28).

JUITMHY HITTOHKYW BBIOMPAIOT U3 PsAla JOMYCTHUMBIX 3HAYEHUM, OTBEYAIOIINX
nuaMeTpy Baja (cM. Tabi. 27), ciaeas 3a TeM, YTOObI JVIMHA CTYNUYHOM YacTH
KoJIeca npesbiaJa ee Ha S...15 mm. Ecnu 310 yciioBue He BBITIOIHAETCS, HA
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Tabmua 27

HexoTopsie pa3mepsl mmoHouHoro coeaunenust, mm (mo I'OCT 23360-78)

JHuametp Bana d Hupua u pricora | TryGmma Jnuna 1*
nasa Baja {;
b h

10...12 4 4 2,5 8...45

12..17 5 5 3,0 10...56

17...22 6 6 3,5 14...70

22...30 8 7 471,0 18...90
30...38 10 8 5,0 22...110
38...44 12 8 5,0 28...140
44..50 14 9 55 36...160
50...58 16 10 6,0 45...180
58...65 18 11 7,0 50...200
65...75 20 12 7,5 56...220
75...85 22 14 9,0 63...250
85...95 25 14 9,0 70...280
95...110 28 16 10,0 80...320
110...130 32 18 11,0 90...360
130...150 36 20 12,0 100...400
150...170 40 22 13,0 100...400
170...200 45 25 15,0 110...450

* Jlnunwvl wnonok | sviouparom uz psoa: 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.

BaJly MOTYT OBITh YCTAHOBJIEHBI JUAMETPaIbHO MTPOTUBOIMOJIOKHO JIBE MM, KaK
uckKiroueHue, Tpu (noj yriioM 120° apyr k apyry) mnoHku. B 3Tom ciyuae npu
pacuere JUUHBI | (CM. BBIIIIE) ITEPBOE ClIaraeMoe CISAYEeT pa3aeiuTh Ha KOJIHJe-
CTBO 1IMoHOK. Kora e 1J1sl nepenaun yCuiaus U TpeX MIMOHOK OKa3bIBA€TCs He-
JIOCTaTOYHO, HEOOXOMMO MPUMEHSTH IUTHIIeBOE coequHenue (cM. [8] u [Ipuo-
JKeHue 4).
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TaOmuma 28

3HavYeHUs JOMYyCKaeMOro HAMPSIKEHUSI | Ocv| 1151 MPU3MATUYECKUX IITMOHOK
B cTayibHOM crynuie, MIa [9]

Marepuan
XapakTep Harpy3Ku
Crt.5 Cranb 45
CooxoiiHas 100...110 190...200
C xonebanusIMu 80...88 140...150
VY napuas 55...65 95...115

Ecnu crynuiia M3rotoBiieHa U3 4yryHa, IPUBEICHHbIC 3HAUCHUS JIOITYCKAEMOT0
HANPSOKEHUS [ Ocy| JOKHBI OBITh YMEHBIIIEHBI BABOE.

I[J'ISI 0onee 6HaFOHpI/I}ITHOI>'I pa6OTBI IMITIOHOYHOT'0 COCAMHCHNA KOJICCO PEKO-

MEHIAYETCS yCTaHABJIWBATh HA BaJl C HATATOM, NPUMEHSS MOJISA TOIYCKOB ﬂ
ré
100 ﬂ. ITocanka mpu3mMaTuyeCKOW MIMTOHKH B [1a3 Bajla BBITIOJHSETCS TaAKXE C

s6
HaTArOM, HaIIpUMep, P_9.

[Tpumep 0603HauHUS IMOHKH BbICOTOM 18, mupunoit 11 u nnunoi 50 mwm:

LInouxa 18x11x50 I'OCT 23360-78.

7.5 IloBepoYHBINA pacyeT TUXOXOHOI0 Bajia
10 KPUTEPHIO YCTAJOCTHON MPOYHOCTH

BeImoHseMbIil B 3aKIIIOUEHIE PacyeT Mo KPUTEPUIO guiHocausocmu (yema-
JIOCMHOU NPOYHOCMuU) SIBISETCA HanOoyiee KOPPEKTHBIM, MTOCKOIbKY TUIIMYHOM
MPUYMHOM BBIXOJIa BaJla U3 CTPOS SIBIIETCS 00pa30BaHUE U pa3BUTHE (MHOTA
MPOJOJIKUTENHHOE) YCTAIOCTHOM TPEIIMHBI, 3aBEPIIAIOIIECECS «BHE3AMHBIMY J0-
aomoM. Ha 3Tom 3Tare npeiCTOUT y4eCTh BIUSIHUE KOHCTPYKTUBHBIX (JIUAMETP
BaJla, HAJIMUYKME KOHIEHTPATOPOB HAINPSIKEHUN), TEXHOJOTMYECKHX (KayeCTBO
00pa0OTKN MOBEPXHOCTH) U IKCILTYATANUOHHBIX (IEPEMEHHOCTh U ACUMMET-
pUs Harpy>KeHUsl — KakK Kpy4deHusl, Tak u u3ruoa) ¢akropon. Kak u npexe, mpe-
HEOpexKEM BIUSHUEM HA YCTAIOCTHYIO MPOYHOCTh HOPMAJIbHBIX HAMPSXKEHUH OT
HOPMAaJIbHOW CUJIBI M KacaTeIbHBIX HATPSKEHUM OT MOMEPEUYHON CUJIIBI.

YcnoBue IIPOYHOCTH 1IPH BBIIIOJHCHHUH IMOBEPOYHOI0 pacucTa UMCCT BUI

n = [n],
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rae N, [n] — paxkTryecknii ¥ HOPMATUBHBIN KO3 (PHUIIMEHTHI 3armaca MPOYHOCTH.
J1J1s BaJioB peyKTOPOB OOIIEro Ha3HAYCHHUS MOXKHO npuHATh [N] = 1,6...2,5.

B ycnoBusX YNPOIIEHHOTO IIOCKOTO HAMPsHKEHHOTO COCTOSHUS (CM.
puc. 43) dakTudeckuii Ko3PGUIIMEHT 3amaca OnpeAesIETCS 3aBUCUMOCTBIO

N, N,

[ 2 2
N, +N;

BbITEKaromet u3 popmynsl 'aha—Ilonnapaa, koropas npeamnosiaraeT CHHXPOH-
HOe U cuH(a3HOe N3MEHEHHE HOPMAJIbHOTO U KacaTeabHOro HampsbkeHuil. B
MOCJEAHEM BhIpaXeHU! Ng, N — (pakTrueckre ko3 PUIIMEHTHI 3amaca NpoYHo-
CTHU IO HOPMaJIbHBIM U KacaTeJIbHbIM HANPSIKEHUSIM, ICHCTBYIOIUM MTOPO3Hb:

O_4 (=

= n. =
(o2 k ! T k '
Giﬂao-a"'Wao-m Tiﬂrz—a"‘@”rfm

&

o 82'

n

IZie 0.1, 7.1 — Npeaenbl BBIHOCIMBOCTUA CTaHAAPTHBIX 00pa3IOB, MOJTYyYEHHBIE B
UCIBITAHUAX NPU CUMMETPUYHOM (R, =—1) M3MEHEHUN HOPMAJIBHOTO MU Kaca-

TEJIBHOTO HANpPsLDKEHUM (MEXaHMYECKUE XapaKTePUCTUKU HEKOTOPHIX YACTO HC-
TIOJIb3YEMBIX JUISl U3TOTOBJICHHS BaJIOB CTAJIeH NPECTaBJICHBI B Ta0. 29);

Ko, Kr— addexTrBHBIC KO3)GUITUESHTHI KOHIICHTPAIIUN HAPSKSHUH TTPH 13-
riube U KpyuyeHUU COOTBETCTBEHHO (MX 3HAUYEHMS JJIsl TUIIMYHBIX KOHIIEHTPATO-
POB — IIMOHOYHBIX KAHABOK M HMUIMIIEBBIX NTA30B — B 3aBUCUMOCTH OT Ipejelia
IPOYHOCTH MaTepuaja npuBeaeHsl B Ta01. 30);

Eo, Er— KOADOUITUEHTBI, OTpaKaroIue BIUSHUE MacIITaOHOro (pakTopa nmpu
U3rude U Kpy4eHUH, COOTBETCTBEHHO (Tadu. 31);

Lo, fr— KOdDOUITUEHTHI, YYUTHIBAIOIINE COCTOSHUS IIOBEPXHOCTH (TEXHO-
JIOTHIO U3TOTOBJICHUS U Ka4eCTBO 00pabOTKH — Taodi. 32);

Wo, Wr— KOI(POUIIUEHTHI, XapaKTEPU3YIOIINE YyBCTBUTEIHPHOCTh MaTEPH-
ajla K aCMMMETPHUH HarpyxeHus (cM. taoim. 29);

Oa, Ta, Om, Tm — aMIUTUTYABl U CPEAHUE HANPSHKEHUS ITUKJIOB HOPMAJIHLHOTO
(CBA3aHHOTO ¢ U3ruOOM) M KacaTeIbHOIO (CBSI3aHHOTO C KPYYEHHUEM) HalpsiKe-
HUM.

BenuuuHsbl Ga, 7a, Om, Tm ONPEIEISIIOT HA OCHOBE YKCTPEMATbHBIX 3HAUCHU
(c yueToM 3HaKa) HOPMaJIBHOTO M KacaTeIbHOIO HAMPSHKEHUN B IIUKJIE:

_ Omax ~ Omin r Tmax ~ Tmin .

G = =
a ! a )
2 2
_ O max + O min _ T max + Tmin
Oqm = v T = ,
2 2
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MexaHnudeckre XapakTepUCTUKHA HEKOTOphIX ctajei [10]

Tamuna 29

Koaddunment
v Hunamerp TBEépaocTs| OB oT o1 71 BJIUSTHUS aCHUM-
apka [3arOTOBKH, HB, METpHH KT
cTalln MM
HC MCHCEC
(ae Gomee) Mlla Yo Wr
crs | He ‘f{replj‘*“' 190 520 | 280 | 220 | 130 0 0
He orpanu-
Crans 45 4eH 200 560 | 280 | 250 | 150 0 0
120 240 800 | 550 | 350 | 210 | 0,1 0
80 270 900 | 650 | 380 | 230 | 0,1 | 0,05
He orpanu-
eH 200 730 | 500 | 320 | 200
40X 200 240 | 800 | 650 | 360 | 210 | 91 | 005
120 270 900 | 750 | 410 | 240
20 60 145 400 | 240 | 170 | 100 0 0
20X 120 197 650 | 400 | 300 | 160 | 0,05 0
12XH3A 120 260 950 | 700 | 420 | 210 | 0,1 | 0,05
12X2H4A | 120 300 1100 | 850 | 500 | 250 | 0,15 | 0,1
18XI'T 60 330 1150 | 950 | 520 | 280 | 0,15 | 0,1
Tab6auma 30

D¢ dexTruBHBIE KOADPUITUESHTH KOHIICHTPAIIMN HAMIPSYKEHUM

npu u3ruoe u kpydenuu Bajos [10]

Tun koHLEHTpaToOpa
OB, [IIrTroHOUHAag KaHABKa HInner
Mlla
Ko ke Ke k™

600 1,46/1,76 1,54 1,55 2,36/1,46
800 1,62/2,01 1,88 1,65 2,55/1,58
1000 1,77/2,26 2,22 1,72 2,70/1,58
1200 1,92/2,50 2,39 1,75 2,80/1,60

* B yncnuTesne npuBeIeHbl 3HAUYSHUS TSI KAHABOK, TIOJIYYSHHBIX MAIbLEBOH Ppe3oil,
B 3HAMEHATeJIe — TUCKOBOM.

** B yucaurene IMPUBCACHBI 3BHAYCHUS OJId BAJIOB C Hp?[MO60‘-IHBIMI/I niMmnaMu, B 3HaME-
HaTCJIC — C 3BOJIBBCHTHBIMH
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Tabmuma 31
Koaduiments! maciurabHoro gakropa & u & [10]

B HATPYKEHNUS 3HaueHus £ NpHU JUAMETPE Bajla, MM

1 MaTepuall 15 |20 [ 30 (40 |50 | 70 |100 |200

3ruo YIJIEPOAUCTBIX crajemu 0,95 0,92 0,88 0,85 0,81 0,76 0,70 0,61

N3rub BHICOKOTIPOYHBIX YT-
JepOUCTHIX cTajnew u kpyde- | 0,87 (0,83 (0,77 0,73 0,70 {0,65 (0,59 |0,52
HHE BCEX cTajleH

Tabnuua 32
Koaddunuent S npu usrude u kpyuennu (fo = Sr) [10]

3HaueHue [ 1715 BajIoB

OB, MlIIa
Bux 06pabdoTku
(CepAUCBHHA) | rpancux | npw ae= 15| co=1,8 ...2
YucroBoe Toue-
HHE, 800 - 1200 1,1-1,2 — —
nutudoBaHUe
3akaika ¢ 600 — 800 15-17 16-1,7 24-28
narpesom TBY | 800 — 1200 1,3-15 — -
AzotupoBanue | 900 - 1200 1,1-1,25 15-1,7 1,7-21
700 — 800 14-15 — -
Lemenranus 1000 - 1200 1,2-1,3 2 —
oOecTpyiiHas
I‘po6pa6£’,§m 600-1500 | 11-125 | 15-16 | 17-21

OO6kaTtka poJiu-

A 600-1500 | 12-13 | 15-16 1,8-2,0

[Ipumeuanue: Ao — TeopeTHUECKUi KO3(PPHUIMEHT KOHIIEHTPALNN HAPSKCHHIA.

KOTOpbIE, B CBOIO OYEpE/lb, MOJYyYAIOT, aHATU3UPYS HAPSHKEHHOE COCTOSIHUE B
OIMMacHOM Touke (Toukax) Basa. Ha mpakTuke J1j1s1 3TOro He00X0AUMO MPOCIEAUTD
32 U3MEHEHHEM HOPMAaJIbHOTO M KacaTeJIbHOr0 HaNpsHKeHUH B BRIOPAHHBIX TOY-
Kax B Mpejesiax 0JHOTO MOJHOTO 000poTa Baa.
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JleTanpHOE MCCIEAOBAaHNE KUHETHUKH HOPMAJBHOIO HANPSHKCHHS TOKa3bI-

BaeT, 4TO B Clly4ae KOCO3y0OTo 3y0UaToro 3almerieHus SKCTpeMallbHbIE 3Ha4e-
HUS Omax, Omin HOPMAJIBHOTO HANPSHKEHUS PEATU3YIOTCS OOBIYHO B Pa3HbIX TOY-
Kax BaJla — 9TO OMPEESETCS XapaKTepoOM Harpy3Kd U SIIOPHI U3THOAIOIIETO
MoMeHTa (cM. puc. 41). JlaHHOoe 00CTOSATENHCTBO CYIIECTBEHHO MOBBIIIACT TPY-
JIOEMKOCTh pacdeTa, TaK KaK MPUXOIUTCS pacCMaTpUBaTh CTOJIBKO Map TOYEK,
CKOJIbKO pa3 (yHkmus MmomeHta My (@) Menster 3Hax (T.e., MOMEHT — Harpas-
JICHHE) B TEYCHHE IIUKIIA.
Ecnum e, ynpormast CUTyaruio, C4uTaTh, 4YTO BETUIHHBI Omax, Omin JOCTH-
@% raroTCs B OJIHO M TOM Ke TOUKE, MOJ0KEHHE KOTOPOUl ObLIO ONpeeieHo
paHee (cM. noapasnen /.3, puc. 42, 43), To pazMax HaPSIKEHUS B IIUKIIC
A0 = 203 OKOXKETCS HECKOJIbKO 3aBbINIEHHBIM, TAaK YTO BO3MOHAsI pacueTHAsI
omurOKa MOUJIET «B 3armac MPOIYHOCTH.

[Tpumem Taxske, 94TO pe3yIbTUPYIOMUH H3rudaronuii MoMeHT My (@) u3me-
HSETCS MPOMOPIHOHAILHO MOMeHTY KpyTsmemy My (@). B aToM mpemrmoso-

YKEHUH He ObLIO ObI HEOOXOIUMOCTH, €CIM OBl Ha AIIOPE U3THUOAIOIIEr0 MOMEHTA
(cM. puc.41) oTCYyTCTBOBAI CKAYOK.

Jlis onpeneneHus BEIMYUH Omax, Omin, @ 38TEM M IIAPAMETPOB Oa, Om LKA
yA00HO MOCTPOUTH rpadK 3aBUCUMOCTH HOPMAIBHOTO HAIIPSKEHUS B OMTACHOM
TOYKE OT yTIJIa IOBOPOTA BAJIa — MOKHO Ka4YECTBEHHOTO XapakTepa.

PaccMoTpuM mpuMep MOCTPOCHHS TAKOW 3aBUCUMOCTH JIJISI TTPOTPAMMBI H3-
meHeHust My (@), moka3zanHo# Ha puc. 45 a.

MaxkcuMaabHOE€ HOPMAIBHOE HAIPSKEHUE HETPYAHO MOJCUYUTATh C HCIIOJb-
30BaHHWEM HAWJIEHHOTO paHee HAMOOJBIIETO PEe3yJbTUPYIOIIETO U3THOAFOIIETO

max
momerTa M ™" (cm. moapasaen 7.3), 0TBeUaroIiero HanboIbIIEMy MOMEHTY Ha
max
Bany My ", B HameM npuMepe — B 4-0M MOJIOKEHHH MeXxaHu3Ma (puc. 45 0, B):

max max
_M, _My _d
Omax = @ Ymax =, @ Ymax = 5 )
I W,

S) S
rac IX ) WX — OCCBBIC MOMCHTHI HHCPLHUHU U COIIPOTHUBJICHUA HCTTO-CCUHCHUA (C

Y4YCTOM ocJ1a0JIeHUs MTOHOYHBIMH HITH NIIMIOCBbIMHA HaBaMI/I) — 1ab1.33.

Tak kak BaJl peIyKTOpa U OCh KPHBOIIIMIIA, COSAUHEHHBIE My(TOM, BpaIa-
I0TCSI CHHXPOHHO, OfacHas Toyka D Bama «efer» mo OKPYKHOCTH B TOM XKe
HaIIPaBJICHUH U C TOU K€ CKOPOCTHIO, C KOTOPOH ABMIKETCS KPHUBOIIIMII, IIPOXO IS
nocJieIoBaTensHo monoxkenus 4...12, 1...4 (puc. 45 6). Jlnsg ynobcTBa Boctpu-
STHS CJIS TJIOCKOCTH PE3YJIbTHPYIOIIETO N3rH0aroIero MOMEHTa PaCIIOI0KIIIH
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Homep
2 4 I6 3 10 | I1 ﬂ nOA0MNCeNUs

| | | | | = ,
T %TE T T %wm @, pad
M Emin

y
My(Ms<0) A M, (Ms>0)
20 (Ms<0) D

o=
(OSTE-N

Do (M >0)

oA
O-max

RV H
ome
/ﬁ 4 \ b AB 10 mnmoazeuuﬂ

L

| | | I [ | i
%n 2n @,pad

=
Wi
a
=
[SE]EN
3

Omin

Oa

Puc. 45. ITporpamMmma u3MeHEeHUsI MOMEHTA,
PUJIOKEHHOTO K THXOXOHOMY Bajly peIyKTopa — a);
cXema K OMpeeICHIUI0 HOPMAITLHOTO HANIPSHKCHUS

B omacHoi Touke D — 0);

3aBUCUMOCTH HAPSDKEHUS OT YTJia OBOPOTA Bajia — B)
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Taomuma 33
MOMEHTBI COITPOTUBIICHHS CEUCHHMS BaJia

b_ =
|
Ceuenue Bana ;
X
d
OceBoil MOMEHT 3 d® _ bt (d ~t)? | md® bty(d —t,)®| 1 (d,+d; 3
COITPOTHUBJICHUSA 32 32 2d 32 d 32 2
Wy
MowmeHT corpo- 3 2 3 2
3 ad® bt (d -t t,(d —t 3
THBJICHHS ceye- d” by =t)” ) d” by(d —t) 7dt
16 16 2d 16 d 16
HUS IPU KpyUe-
aumr Wy

BEPTUKAIBLHO. AOCOIIOTHYIO BEJIMUNHY TEKYIIEro (B i1-OM IMOJIOKEHUH) HaIpsI-
KEHUS C YUETOM MPEATOI0KEHUS O MPOMOPIIMOHATIBHOCTH U3rH0AIOIEro U Kpy-
TAIIET0O MOMEHTOB (CM. BBIIIE) OMPEIEIUM C MPUBJICUCHUEM YK€ U3BECTHOTO K
TOMY BPEMEHH MaKCUMAJIbHOTO HAMPSKEHHUS:

MHi MI/Ii d . MHi .
|Gi|: ® Yi = o —SINY; :—@S'n‘/’i =
IX X 2 WX
M. V| Max Mo
= ‘ H@ SINY; = |——TrmaxSin ;.
M| M

3HaK HaNpsHKEHUs O HalJieM, TTOJIb3YACh 3MI0paMu Do Ha puc. 45 0; kaxaas co-
OTBETCTBYET CYMMapHOMY MOMEHTY Mz ompeneneHHOTO HalpaBIeHNUS.

o S
Ctporo roBops, oceBoii MoMeHT conpotuBieHuss Wy~ B mpolecce BpaleHus

BaJla HECKOJIBKO YBEJIIMUYMUBAETCA MO MEpe MPUOIMKEHUS MIMOHOYHBIX Ma30B K
HEUTpaNbHOW OCU (IPU ATOM, OYEBUJIHO, HAMPSKEHHUE CHIXKAETCA), a 3aTeM
CHOBa BO3BpaIlla€TCA K MCXOIHOW BEJIMYMUHE, MOITOMY — C HECYILECTBEHHOM
OIIMOKOMN «B 3armac» — BIOJHE AOIMYCTUMO CYUTATh €r0 TOCTOSTHHBIM.

Tak ¢ MOMONIBIO OJIYYEHHBIX PE3YyJIbTATOB MOCJIEI0BATEILHO CTPOUTCS 3a-
BUCUMOCTh O (@) — puc. 45 B. [ToCKOJIBKY 11EJTb 3THX JCHCTBUH — OINPEICICHHUE
BCETO JIIIb ABYX 3HAYEHUN — Omax (KOTOPOE yKE HAWJIEHO) U Omin , TO HEOOXO-
JUMOCTH B pacueTe Bcex Touek HeT. Cyns mo rpaduky Ms () m cxeme Ha
puc. 45 a, 6, MUHUMaJIbHOE 3HAYEHUE HAIPSHKEHUSI MOXKET pealin30BaThCs JIUOO
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B JICBATHIN, TMOO B JECATHIA MOMEHT BPEMEHU: B TIEPBOM CIIyuae M3THOAIONINA
MOMEHT OOJbIIIE, HO MEHBIIE PACCTOSHUE OT pPAcCMAaTPUBAEMOM TOYKU J0
HEUTpabHOU JTMHUU, BO BTOPOM — Hao0opoT. Takum oOpa3zoM, BIOJIHE J0CTa-
TOYHO PACCUUTATh BEJIUYUHBI 0y, 010 HANIPSLKEHUS TOJIBKO JUIA 3TUX JABYX I0JIO-
weHuil. [lo Bcell BUAMMOCTH, OHM OKaXKYTCS OJIM3KM — IMOTOMY-TO Pa3HUILY
MEXKIYy HUMHU U HE yJAETCs OLEHHUThH «HA TJIA30K», MyTEM KAY€CTBEHHOr'O aHa-
nu3a. Pa3ymeercs, KOJIMYECTBO TAKUX «MOJO3PUTEIBHBIX», MOJJICKAININX pac-
YETy, TOUEK 3aBUCUT OT KOHKPETHOU MPOTPAMMBbI HATPYKEHUsI, 0OBIYHO, KaK IO0-
Ka3bIBAECT MPAKTHUKA, OT OJTHOU JI0 TPEX.

C ompeneneHreM mapaMeTpoB IUKJIA KACATEJIbHOT0 HAMPSKEHUS BCE B TOU
xe Touke D nemo ob6ctouT 3HaunTENBHO Tpole. [IockobKy BeTUYrHA U 3HAK
TeKymiero (B i-oM TOJIOKEHNUHN) HANPSHKCHHS 7j 3aBUCAT TOJBKO OT TEKYIIETO
3HAYEHUS KPYTSAIIETO MOMEHTa 1 MOMEHTA COITPOTUBIICHUSI HETTO-CEUCHUS TIPH
Kpy4yeHuu (cMm. Tabi. 33):

W
XapaKTEp 3aBUCUMOCTH T(§0) 6y,Z[€T IMOJTHOCTBIO COOTBCTCTBOBATH 3dAKOHY U3MC-

HEeHHsI KpyTsmero MmomeHta Ms (@) (puc. 45 a). B 3TuX yCIIOBHSIX 3KCTpEeMalib-
HbI€ 3HAYEHUS [IMKJIA KacaTeIbHOTO HAIIPSKEHUSI HAXOASITCS OJIHO3HAYHO:

T

M £nax M glln
Tmax = v Tmin =
w2 w2

8. MIPOBEPOYHBII PACUET
3YBUATOM NEPEJJAYU HA TIPOYHOCTD

He meHee Ba)kHOM, 4eM Ballbl, YaCTHIO PEAYKTOpa SBJSIETCA 3yOdaras repe-
Ja4a, He TOJIBKO MePeIaolasi yCUiInue OT OBICTPOXOIHOTO Bajia K THXOXOJHOMY,
HO ¥ TIOHM>KAKoIIasi YaCTOTY BpaIlEHUs Bajla ABUTaTeld 10 HE0OX0auMou pado-
4eil BeAyIIero 3BeHa UCTIOTHUTEILHOTO MEXaHUu3Ma.

B atoMm paznene npeacTouT yoeauThes B paboToCcnocoOHOCTH 3y0UaToro 3a-
IETJICHUS, IIPOM3BES €T0 MPOBEPOYHbIN pacdyeT Ha KOHTAKTHYIO POYHOCTH U
BBIHOCJMBOCTB IIPU TIEPEMEHHOM HATrpyKEHUH.

3yOuatbie Kojeca OTHOCUTENIbHO HEeOOoIbIIoro auamerpa (10 500 Mm) usro-
TaBJIMBAIOTCS, B OCHOBHOM, KOBKOM HJIM IITAMIIOBKOU U3 YTIIEPOIUCTHIX WITH JIe-
TUPOBAHHBIX CTaJEH MOBBIIICHHOM IUIACTUYHOCTH, CBhIIE 500 MM — JINTHEM.
Jlanee mosrydeHHBIE 3aTOTOBKH IMOJBEPrarOTCI MEXaHUYECKOW M TePMUUYECKOU
(1100 XUMHKO-TEPMUYECKOI) 00paboTKe.
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¥Y1para paboToCIOCOOHOCTH 3JIEMEHTAMU 3y0UYaTOTO 3alECIUICHUS 3aKPBITHIX
(paboTaromux B 3aMKHYTOM KOpIIyC€, 3allMIIAIOIIEM OT BHEIIHErO 3arps3He-
HUS1) Tiepead MPOUCXOINT, TIIAaBHBIM 00pa3oM, 1o IByM IpuduHaM (puc. 46):

— BbIKpallMBaHWe  aKTHB-
HbIX (paboumx) MOBEPXHO-
cTell 3yObeB, Ha KOTOPBIX C
TEUEHUEM BpEeMEHU 00pazy-
€TCSl MHOXKECTBO MHUKPOKpa-
TepoB. Pa3pacrasce u cimusa-
Puc. 46. YcranoctHoe BeIKpammBaHue padboydeit SICh, OHM HApYMIAIOT yCJIOBUA
TIOBEPXHOCTH 3y0a U €ro M3JI0M Y OCHOBAHHS CMa3bIBaHMS, PUBOJIAT K TIO-
SBJICHUIO  JTOTIOJIHUTEIHHBIX
TUHAMAYECKUX HAarpy30K W, KaK CJICJCTBHE, MPEKICBPEMEHHOMY Pa3pyIICHUIO
3y0beB. ITO sABJICHHE 00YCIOBICHO MOBTOPHO-TIEPEMEHHBIM XapakTepoM Aedop-
MHUPOBAHUS MOBEPXHOCTHBIX CJIOC€B METaUIa U HOCUT HA3BaHUE KOHMAKMHOU
ycmanocmu,;
— u3JI0M 3y0a (Kak MpaBuio, y OCHOBAHUS) B pe3yJibTare 00pa3oBaHUs U pac-
IPOCTPAHEHUSI YCTAJTOCTHOU TPEIIMHBI, YTO CBS3aHO C JCHCTBUEM MEPEMEHHOTO
U3rU0AKOILET0 YCUITHUA.

Takum 00pa3om, HAZEKHOCTh 3y0UaTOro 3aleIUIeHUS 3aKPBITOM Mepeaadn
@ OTPEIESAETCS KOHTAKTHOM MPOYHOCTHIO U MPOYHOCTHIO 3y0a mpu u3-
rube. COOTBETCTBYIOIIME pPACUEThl METAUIMYECKUX UIMHAPUUECKUX

IBOJIbBEHTHBIX 3yOUaThIX [I€PEIay BHELIHETO 3aLlCTIEHUS PErJIaMEHTUPOBAHbI
I'OCT 21354-87.

KoHnTakTHash mpo4YHOCTH 3y0a 3aBUCHUT, IJIaBHBIM 00pa3oM, OT TBEPJOCTH
€ro MOBEPXHOCTHHIX cJioeB. [1o ’TOMy MpU3HAKY CTaIbHBIE KOJECA YCIOBHO pPa3-
JIeJIEHBI Ha JBE rpynisl (Tadi. 34):

a) ¢ TBEPAOCThIO MoBepxHocTH 3y0a 10 350HB (350 enuHUIl TBEPIOCTH, W3-
MepeHHoU 1o Meroay bpunesis). [ns momydeHus: TakoW TBEPJIOCTU 3aro-
TOBKY KOJIECa MOJBEPraroT 3aKaJIKe C MOCIEAYIOIIUM BbICOKOTEMIIEPATYP-
HBIM OTIIYCKOM (HOpMaJIU3allusl, YyJydllleHue). 3yObsi Hape3arT MocJae
OKOHYATEILHOU TEPMOOOPAOOTKH;

0) ¢ TBepmocThio MOoBepxHOCTU 3yOa Bbilie 350HB. Takyro MOBBINIEHHYIO
TBEPJIOCTh MPUHATO U3MEPSITH B €IMHUIIAX TBEPAOCTH IO iKane PokBernina
(HRC); cooTHomieHrne MEXay IMOKa3aTesiMA TBEPAOCTH, MOJYYEHHBIMU
TEM U JIPyTUM METOJIOM, WUTIOCTpUpyeT puc. 47. TepmoodbpaboTka — 110-
BEPXHOCTHAsI 3aKaJIka TOKaMHu BbICOKOM yacToThl (TBY), iemenTamus, azo-
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HRC

TUPOBAHUE U JP. — MPOBOJUTCS

- ,/ MocJe Hape3aHusi 3yObeB, YTO MO-

= // KET MPUBECTU K UX KOPOOJIECHUIO.

/ ®opmy 3yOhEB BOCCTAHABIMBAIOT

o // JOTIOHUTEIBHBIMU JIOBOJOUYHBIMU

50 ,/ onepauusMu (IUIM(OBAHUEM, XO-
" // HUHTOBAaHUEM HUJIK OOKATKOM).

“ / Crnemyer MMeTh B BHIY, 4TO

// JUIsl TIOJTyYEeHUSI PACUETHBIX MeXa-

= V4 HUYECKUX XapaKTEPUCTUK MATEPH-

30 / ajla TocJle TEepMUUYECKOl o00Opa-

95 / OOTKH HEOOXO0JMMO, YTOOBI Jua-

/ METp M TOJIIIMHA 3arOTOBKU HE

& 200 300 400 500 600 HB TPCBbINIAIN HPEACIBbHO JOITYCTHU-

MBIX II0 YCJIOBHIO ITPOKAJIIMBACMO-

Puc.47. CooTHolIeHNE TOKa3aTeNel TBEPAO- o
CTH 3HAYCHUMU.

CTH, BeIpaxkeHHOU B eqununiax HB u HRC
AHann3 MeXaHU3MOB HCUEpIIa-

HUS pabOTOCIIOCOOHOCTH 3y04aTOil mepejayu CBUIETENIbCTBYET, YTO pa3pyliie-
HUE, KaK BCJIEICTBME KOHTAKTHON YCTAJIOCTH, TAK M YCTAJIOCTH MaTepuaja B 30HE
KOHIIEHTpAaIlM1 HANIPSIKEHUM Y OCHOBaHUsI 3y0a, pa3BUBacTCA BO BpemeHu. Ero
CKOpPOCTh 3aBHCHUT OT BEJIMYMHBI M XapakTepa JeHCTBYoMeH Harpy3ku Ms (¢),
FeOMETPUUYECKUX MMapaMeTPOB 3yOUuaToro 3airerieHus (cM. Tabdi. 24) u MmexaHu-
YECKUX XapaKTEPUCTUK MmaTepuayia. Takum oOpa3oM, Ha CIEAYIOUIEM 3Tare
MPEJCTOUT ONPEICIIUTh PACUETHBIN CPOK CITYKObI MAIIIMHHOTO arperata u Heoo-
XOJUMBIE B JJAJTBHEUIIINX pacueTax XapaKTepUCTUKHU MPOUYHOCTH MaTepHaia.
Huxe B TeKCTe HCIOJIb30BaHbI CIIEAYOIME 0003HAUYCHHUS:

Ki — KO3(GUIMCHTDI, YUUTHIBAIOIINAE BIUSHHE OTACIBHBIX (PAKTOPOB Ha
pacueTHyI0 Harpy3ky (Hampumep, Kz — ko3 OHUIIMEHT, YIUTHIBAIOIINN HEPaBHO-
MEPHOCTb pacIpe/Ie/ICHUs] Harpy3KH 110 JUTHHE 3y0a; Ky — KO UITUCHT, YIUTHI-
BAIOIIUN TUHAMUYHOCTb HArpy3Ku);

Zi — cneuuduueckue Kko3hGUIMEHTHI, UCIIOJIb3yeMbI€ B pacueTax Ha KOH-
TaKTHYIO MPOYHOCTb;

Yi — cnenuduueckre kKo3PpHUIMEHTHI, UCTIOJIb3yEMBIE B pacueTax Ha U3ruo;

UHJIEKC «H» — 7151 BEIMYUH, OTHOCSIIINXCS K KOHTAKTHOM TPOYHOCTH;

HHOCKC «F» — K IMPOYHOCTHU IIPpU IICPEMCHHOM n3ruoe.
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Tabnura 34

MexaHuueckue XAPAKTCPHUCTUKU HCKOTOPBIX KOHCTPYKIIMOHHBIX crajen
B 3aBUCMMOCTH OT TCXHOJIOI'MH YIIPOYHCHUA

BEE?— Mapka cram |08, MITa |06 , MITa TBC};—,IZ[;)CTL, TCXHOJ;OGZI;HYHPOII-
01 Cransb 45 730 390 210
02 30XTC 1020 840 260
03 30XTC 930 740 250
04 40X 880 590 260 yJIy4IlIeHne
05 40X 830 540 245
06 40XH 930 690 280
07 40XH 880 590 265
08 40XH 835 540 250
09 35TJ1 590 340 190
10 40J1 520 290 160 HOPMATH3AIHS
11 40J1 540 310 180
TBEpHOCTS,
HRC
12 35XM 910 760 52 3aKajkKa
13 20XT'™M 1080 910 61 HUTPOILIEMECHTAIIHSI
14 30X2MIOA 960 680 58 a30TUPOBAHKE
15 40X 900 750 47 yIyHIene + 1o-
16 40X 840 570 63 BCPX. 3aKajKa
17 40XH 950 700 50
18 20X 650 400 58
19 25XTT 1150 950 60 OEMCHTaUA
20 12XH3A 1100 860 56
21 20XH2M 1000 800 60 yIydiieHue+eMeH-
22 18XT'T 1000 | 800 go | ruTTIOR. sakama
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8.1 Onpenesnenue pecypca nepeaadn
1 0a30BBIX XaPAKTEPUCTHK YCTAJOCTHOM MPOYHOCTH

PacueTHbIil pecypc paOoThl npuBoJa (a, caeaoBaTeNbHO, U 3y04aToi rnepe-
Ja4M ) MEXaHUYECKOTro 000pY10BaHMS HEMTPEPHIBHOTO JEUCTBUS MOXKHO OIIEHUTD
C MIOMOIIBIO 3aBUCUMOCTH

Lh = 365Fthkc 'kF,
rae Lh — pecypc nepenauu (4acsl);
I"— cpok cayxOBbI arperara (rogsl);

C — xonuyecTBO pabounX CMEH B CYTKH;
tc — MPOIOIKUTENTFHOCTH CMEHBI (0OBIYHO, 8 YacoB);

k. = M0 pabouNX HacoB B CMEHY __ ko3 HITMEHT CMEHHOTO HCIIOTb30BAHNS;
IpOoaAODKUTCIIbHOCTh CMCHBI

k= KoamiecTso pabouux AHEH Brogy

%5 KO3 (UIIMEHT FOI0BOTO UCIOIL30BaAHUS.
)

KomuyectBO IHUKJIOB, Hapa60TaHHBIX i‘M SJICMCHTOM (KOHGCOM HJIA ICCTEP-
Heﬁ) nepcaadu 3a BEChb IICPHUOJ SKCILTyaTallu, OIIPCACIIACTCA BBIPAKCHHUCM
Ni=60n;Lp; (17)
37eCh Nj — 4acToTa BpalICHUA TUXOXOAHOTI'O NN GBICTPOXO,HHOFO BaJia.
MapKy cTaju, U3 KOTOPOi H3rOTOBJIEHBI DJIEMEHTBI IIEPEIaut, 4 TAKKE PEKIM

YIPOUYHEHUS U COOTBETCTBYIOIIME TOKA3aTeNU TBEPAOCTH (Tad. 34), BEIOpaHHBIE
B cootBeTcTBUHU ¢ BapuanTtoM KII, 3anocsaT B Tabnuiry Buaa tabdm. 35.

Tabmura 35
Tabauma [1. [Toka3aTenu TBEPIOCTH U TEpMOOOPaOOTKA MaTepraia 3y0uaToi mapsl

DneMeHT 3youa- Mapka | TexHosorus | TBepaocCTb,

TOrO 3arerieHust | cramu | ynpounenus |{HB, HRC } OHo, MITa| 0-1F, Mlla

Koneco

[lectepus

3aTteM, MOJIb3YSCh SMIUPUUECKUMHU 3aBUCUMOCTSIMH W JIaHHBIMU Tal. 36,
BBIYHCIISIIOT pedeibl KOHMAKMHOU YCManocmu OHo U 8bIHOCAUBOCTIU 8 CUMMEM -
PpUYHOM YuKle O.1F , OTBEYaloIKre 0a30BOMY UYHCIY IIMKIOB Harpy»KeHUs; HX
TaK)Ke 3aHOCAT B TabJ1. 35. HeoOX0AMMO yUUTHIBATh, UTO B MPOIECCE PAOOTHI I11e-
cTepHs (e, Kak U mpexk/ie, oTBeuaeT UHAEKC «1») coBepiiaer Oombliee, 4eM Ko-

JCCO (I/IHI[CKC «2»), KOJIMYCCTBO 060p0TOB H, COOTBCTCTBCHHO, HUCIIBITBIBACT
OOJIBIIICE YHMCIIO IMUKJIOB HArpyKCHUA:
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N1 =ig-N2

(iy— akTHUECKOE TIEpEeIaTOYHOE YHCIIO).

Tabmuna 36
XapaKTepruCTUKN BRIHOCIUBOCTH 3yObEB B 3aBUCUMOCTH
OT TBEPAOCTH aKTUBHOUN MOBEPXHOCTH

Crnoco6 ynpounenusi | TBEpAOCTb aKTUBHOM OHo, MIIa o 1F, MIla
MTOBEPXHOCTH 3yOhEB MTOBEPXHOCTH 3y0a

Hopmasmsars, HB < 350 2HB + 70 1,8HB

yIIy4YlIE€HUE
OOBEMHAas 3aKanka HRC 38...50 18HRC + 150 500
Hosepxroctras sa- HRC 40...50 17HRC+200 700
KaJIKa

Hemenrarus u uut- HRC >56 23HRC 950

polleMEeHTaIus

A30THpOBaHuE HRC 55... 70 1050 720

B CBsI3U ¢ 3THM /U1 paBHOMEPHOTO U3HOCA 3yObeB Nepeaaun | JIyqIei ux
npupadaTHIBAEMOCTH TBEPOCTh MMOBEPXHOCTH 3yObEB MIECTEPHU HA3HAYAIOT HA
HB (30...50) enunur Beite. Tem He MeHee, B THUITOBOM 3y04arTol mepemade 00-
nee «cmabbIM» AIEeMEHTOM OOBIYHO OKAa3bIBACTCS KOJECO — MMEHHO ISl €T0
3yObEB M BEIYTCS pacueThl Ha MPOYHOCTh — AKTUBHOM MOBEPXHOCTH 1O KPUTE-
PUIO KOHMAKMHOU YCIMALOCMHOU NPOYHOCMU

on< [oH] (18)

(oH, [oH] — neficTByrOIIIEE M TOMTYCKaEMOE KOHTAKTHBIC HATIPSYKCHHMS )
1 10 KPUTEPHUIO 8bIHOCAUBOCHU TIPH TIEPEMEHHOM H3THOE

or<[oF] (19)
(oF, [oF] - neficTByrOIICE M JOMTyCKaeMOe HaNPsDKEHUS U3rnoa).
8.2 OnpeneneHue A0MyCKAeMbIX HANPSKEHNH [OH | MpH IUKJIMYeCKOM
KOHTAKTHOM U |[OF | NpM NMKJINYECKOM U3rudaroiieM Bo3aeicTBUAX

I[OHYCK&CMOG KOHTAKTHOC HAIIPAKCHHUC [GH] B paCuYCTC Ha KOHTAKTHYIO
YCTAJIOCTh OIIPCACIIACTCA CIICAYIOIUM BbIPAKCHUCM:
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[UH]:ZR Ly L 2y %km,

TZIe OHo — TIpeJie] KOHTAaKTHON BBIHOCIMBOCTH MaTepHalia, 3aBUCUT OT TBEPIIO-
CTH ITOBEPXHOCTH 3y0a KoJjieca (CiaeayeT B3ATh U3 3al0JHECHHOM Ta0. 35);

[NH] — xoadpummenT 3amaca nmpoyHoCcTH (JIJIs KOJIEC, TIOJIBEPTHYTHIX HOP-
MaJIM3alliy WK YIydiieHuto, [NH] =1,15; 3akanke Wi XUMHKO-TEPMHYECKON
obpaboTke — [NH] =1,25);

Zr, Zv , ZL M1 Zx — KO3 (PUITUEHTHI, YIUTHIBAIOIINE BIUSHAE HA KOHTAKTHYIO
MIPOYHOCTH MIEPOXOBATOCTH TTOBEPXHOCTH 3YOhEB, OKPYKHOW CKOPOCTH KOJIEC,
CMa3Ku M pa3Mepa Kojieca COOTBETCTBEHHO. VX 3HaueHUs B CpeIHEM COCTaB-
aoT: Zr =2 0,95; zv =2 1,1; 2L =1; Zx = 1; nug Konec ¢ AMamMeTpoM He Ooiee
1000 MM B mipeBapUTENBHBIX pacueTax MOXKHO MPUHSTH ZR -Zv -ZL -Zx = 1.

KoaddumumeHnt nonroBedHocTu

Nho

HE
YYHUTHIBACT BIUSHUAE HA TIPEIe]] KOHTAKTHON YCTaJIOCTH OTJIUYMS (PaKTHIECKOTO
YHUClIa IUKJIOB HArpyXeHHs B mporecce 3kcrryaranu Nz (CM. COOTHOIIIEHUE
(17)) ot 6a30Boro uncia nukiIoB NHo, TpU KOTOPOM OH OBLI MOJIy4YeH. Bennuuny
NHo B 3aBUCUMOCTH OT TBEPIOCTH MMOBEPXHOCTH 3yOhEB MPUHUMAIOT 110 Tao. 37.
Ta6nuna 37

Ky =6

3HaueHus 0a30Boro yucia HUKIoB NHo B 3aBUCUMOCTH
OT TBEPJAOCTH aKTUBHOW MOBEPXHOCTHU 3yObEB

CPCHHﬂﬂ HB., | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600
TBEPJOCTH

MOBEPXHO- | HRC,, | _ 25 | 32 | 38 | 43 | 47 | 52 | 56 | 60
CTH 3yObeB

Nro -10°, muxssr 10 |16,5| 25 [365| 50 | 68 | 87 | 114 | 143

3nadennss NHo, COOTBETCTBYIOIIME MPOMEXKYTOYHBIM 3HAYCHUSM TBEPIOCTH,
OTIPEEIAIOT JIMHCHHBIM MHTEPNOJUPOBAHUEM MEXKIYy IBYMs ONMDKalImmMu
TaONMYHBIMU BeTHYHMHAMH. 3HaueHus: NHo, HE3HAUUTENIHFHO BBIXOIAIIUE 32 HUXK-
HUU WK BEPXHUHN TIPEIeIbl MPUBEICHHOTO PAa, TOMyCTHMO ONIPEACIISATh TyTeM
JMHEHHOTO IKCTPANOJIUPOBAHUSI.

JIiist KoJec, MOABEPTHYTHIX HOPMAJIU3AIUY WX YIy4YIIeHUI0, KOd()PUImeHt
JOJATOBEYHOCTH KHL JOMDKeH Jiexkath B nHTepBatie 1 < Ky < 2,6; 3aKalleHHBIX WIH
TIOJIBEPTHYTHIX XUMHKO-TepMHUIeckoir oopadoTke — 1 < kyL < 1,8; ecnm xe 1o-
JydeHHasl pacuyeToOM BEJIWYWHA BBIXOJWUT 3a BEPXHUN WU HWKHUU TPEICIHI,
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MPUHUMAIOT COOTBETCTBYIOIIIECE (BEPXHEE MU HUXKHEE) 3HAUCHHUE.

Jlommyckaemoe HampshKEHUE Ui [IEeCTEPHU U KOJIECA MOYKET OKa3aThCsl He-
OJIMHAKOBBIM. MeHbIIIee U3 HUX U IPUHUMAIOT B KAYECTBE PACUECTHOTO JIJIs MPSi-
MO3YyOBbIX Mepeiay, a 1Jjisi KOCo3yObIX U EBPOHHBIX — MEHBIIIEE U3 JIBYX 3HA-
YEHU:

[on] = min(0,45([ona] + [ow2]); 1,23[0m2]).

JlonyckaemMoe Hampsi;keHMe U3ruda npu pacyeTe Ha BHIHOCIUBOCTD OTpe-
JeJsieTCsl KaK JJi [eCTePHH, TaK U JUIsl Kojieca ¢ OMOIIbIO 3aBUCUMOCTHU

O_1F
[‘7 F ] = ﬁkFL :
Ne
TJIe O-1F — TIPEAeIT BRIHOCIMBOCTH 3yOhEB B CHMMETPHYHOM ITUKIIEC IPU Oa30BOM
qHCIIe ITUKIIOB HarpykeHus NF o (BHOBBb UCTIONB3YIOTCS JaHHBIC Ta0JI. 35);
[NF] — HOpMmaTuBHEIH KO3 duIHeHT 3anaca npourocty ([Nr] = 1,75 mns konec,
3aroTOBKH KOTOPBIX IMOJTYYEHBI KOBKOW HMJIH IITAMITOBKOH, [NF ] = 2,3 — tuTheM).
KoaddurpieHT nonaroBevHOCTH KrL ONpenersieTcs aHaJOTHYHO MapameTpy
KHL:
N
_ 1NFo
Kep =m '

Nee

rae Neo = 4-10° — 6a30B0€ YHCII0 LMKIIOB, TPU KOTOPOM OOBIYHO HOJTYJaroT IIpe-

JI€J1 BBIHOCJIUBOCTH O-1F ,

Nre = Nyg — 4KCIIO TUKIIOB MEPEMEHBI HAIPSIKEHUM 3a BECh CPOK CITY>KObI
nepeaayn;

M — IToKasareib CTEICHN B YpaBHEHUHU KpUBOH ycTasmocTr (M = 6 y1st 3yObeB
c TBepaocThio HB <350, m = 9 mpu HB > 350 ). Jlnanazon uameHeHus ko3¢ du-
nueHTa goiroBeuHoctn mnpu TBepaocth HB <350 —1,0<kr.<2,08; mpu
HB > 350 — 1,0 <krL < 1,63. B ocTaipHBIX CIIy4asx MPUMEHSECTCS TO XK€, YTO U
I apameTpa Kui, ycitoBue (CM. BBIIIE).

8.3 Pacuer aKkTMBHOM MOBEPXHOCTH 3Y0ObeB HA KOHTAKTHYI0 IIPOYHOCTH

PacueT Ha KOHTAKTHYIO MPOYHOCTh AKTUBHBIX MOBEPXHOCTEN 3yObEB SIBIIS-
€TCsl OCHOBHBIM JUISI 3aKPBITHIX (M30IMPOBAHHBIX OT 3arpsi3HEHUS U pabOTarOIIUX
B MacJe) nepead. Y CTaHOBJIEHO, YTO HAUMEHbIIYK) KOHTAKTHYIO IMPOYHOCTH
UMEET OKOJIOMOJIIOCHASI 30HA aKTHUBHBIX MOBEpXHOCTeW 3yOneB. Ucxoas u3
ATOTO PacyeT KOHTAKTHBIX HAMPSHKEHUW OH MPOU3ZBOAUTCS ISl (pa3bl KOHTAKTA
3yObEB B MOJIOCE 3alCIIICHUS.

VY cnoBue npo4yHOCTH 3y0a 1Mo I0MyCKaeMbIM KOHTaKTHBIM HarpskeHUsM (18)
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B (popme, peKOMEHIOBAaHHOM CTaHJIapTOM, UMEET BU]T
2T,(1, +1)
t,dz

On =Iylgi, Ky <low],

2c0s° 8
sin2e,,

rae Zy = — K03 DUIIMEHT, YUUTHIBAIOUIUN (GOPMY COMPSIKEHHBIX MO-

BepxHocTel (£ — yrosi HakiioHa 3yObeB, Qw — yrodi 3aleruieHus), npu aw = 20°
Zy = 1,76 cosf;

2 E,E, y

Zg = _|— > >~ — KOO(OQUIHEHT, yIUTBIBAIONINI MEXaHH-
7 E(Q-w)+E (- 1)

YECKHUE CBOMCTBA MaTEPUAIOB MIECTEPHU U Kojeca (£ — MOIysib yOPYTOCTH, L —

— kood¢umuent IlyaccoHa; s cranbHBIX Koyec, npuHss E = 2-10° MIla,

1=0,3, monyunm ze = 265 MI1a’®);

Z ,— KOd()(QHUIMCHT, YIUTBIBAIOIIII CYMMapHYO JJINHY KOHTaKTHBIX JINHHIL,

JUTS TIPSIMO3YOBIX Kostec Z = 1, s Kocosyobix Z, =+/1/€, (&4 =[1,88-3,2(1/z1+
+1/25) cosf] — TopoBEIit KOADGUIMESHT IEPEKPBITHS, Z1, Z2 — YACTIA 3yObEB IIIe-
CTEpHU U KOJIeCa COOTBETCTBEHHO);

);
d2 — nuaMerp aenMTENbHOH (B HAIIEM ciydae, U HauadbHOM) OKPYKHOCTH

KoJjeca (cM. onyiieHue, chopMyIrupoBaHHOE B nojpaszaene 7.1);
t — mupuHa 3yO0uaToro BeHIla KoJjeca;

T2 — MOMEHT Ha TUXOXOJHOM Bajy (B pacyeTe MPUHUMAIOT T, = ‘M e

Koaddumment narpysku Ky onpenensiercst npou3BeIeHUEM CIAEAYIONIUX KO-

3 PUIUEHTOB:
Kh = ka kHa kHﬁkHV , (20)

rae Kg; — KoaPUIMEeHT, YIUTHIBAIOIINNA XapakTep (IMHAMHYHOCTH) BHEIIHeH

Harpy3k# (Tab:. 38); eciiu XxapakTep Harpy3kH ObUT yYTEH paHee (Hampumep, Kak
B HAIlIEM cllydae, IPU BEIOOPE peayKTopa — CM. pasjaen S5), npuaumaercs K, = 1.

Kh, — K03 (GUIIMEHT, yIUTHIBAIONINHI Mepeady Harpy3Ku HECKOJbKHMH T1a-
pamMu 3yObeB OJHOBPEMEHHO, 3aBHUCUT OT CTEMEHW TOYHOCTH Iepeaadn
(Tabu. 39) u okpykHOM CKOpoCTH — TabI1. 40;

KHp — K09 OHIMEHT KOHLEHTPALMK HATPY3KH, OTPAKAIOIUI BIMSHUE He-
PAaBHOMEPHOCTH paCIIpeICICHNs] Harpy3KH IO MUPHUHE 3y0UaToro BEHIa, 3aBH-
CUT OT TBEPJIOCTH IMOBEPXHOCTH 3y0a M OTHOIICHHS IUPHUHBI Kojeca tx K aua-

METPY ACIHUTEILHON OKPYKHOCTH MieCTepHH U1 — KO3 dHUIIMEHTa IITMPUHBI KOJIEC
Wog =1, /dy — (Tabu. 41);
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Khy — K03 hUIIMEeHT TUHAMHYECKOUN HAarpy3KH, 3aBUCSIICH OT CTEIICHH TOY-

HOCTH Tepe/lauu, CKOPOCTH KoJieca U TBEPJOCTH MOBEPXHOCTH 3y0a (Tad. 42).

I[CﬁCTBYIOH.ICG KOHTAKTHOC HAIIPAXKCHUC JOJIKHO YIOBJICTBOPATH HCPABCH-

CTBY

0,9 [on] < on <1,05 [on].

Tabmura 38

KoadduimenT BiusHus xapakrepa BHemHeld Harpy3ku (mo 'OCT 21354-87)

Pexxum HarpykeHusi BeIoMOro MexaHu3Ma
Pexum Harpyxe- - -
o C MaJIOH He- CO CpEIHEN |CO 3HAUYUTEIb-
HUS OIBUTATEIS . N
PaBHOMEPHBIN | paBHOMEPHO- HEPABHO- | HOM HEPABHO-
CTBIO MEpPHOCTBIO | MEPHOCTBHIO
PaBHOMEPHBIM 1,0 1,25 1,50 1,75
¢ MaJIon HEpaBHO- 1,10 1,35 1,60 1,80
MEPHOCTBIO
CO cpenHen He- 1,25 1,50 1,75 2,0 ¥ BbIIIE
PaBHOMEPHOCTBIO
CO B3HAQUYUTCJIBbHOHU 1’50 1’75 2’0 > 2’25
HEPaBHOMEPHO-
CTBIO

* Ipu HATMYKMK B IPUBOJIE YIPYTHX My(DT, AeMnbUPYIONHX Konebanus, 3HaueHus K, Moryt

ObITh yMeHbIneHb! Ha 20...30% mpu ycnosuu K, > 1.

** CM. XxapaKTEepPHUCTHKY TPYII MAIIWH B ojpasene 6.1.

Tabnuua 39
CrerneHb TOYHOCTH 3y0UaThIX TIEpeiad
MakcumanbHasi OKpyKHasi CKOPOCTb B TIOJIFOCE, M/C

Crenenn
TOYHOCTH PSMO3YObIX KOCO3YOBIX
NCPCNATN |1y g npigecKknX| KOHUYECKHX | IMITHHAPHYECKNX | KOHHYECKHX

6 15 12 30 20

7 10 8 15 10

8 6 4 10 7

9 2 1,5 4 3
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Taomura 40

KoaddummenT pacnpeneneHus Harpy3Ku Mexay 3yObsiMu Kyo

CTeneHb MaxkcruMajbHast OKpYysKHasi CKOPOCTh B MOJIIOCE, M/C

TOYHOCTHU

Mepeaum 0 5 10 15 20 25
5 - 1 1,005 1,01 1,015 1,02
6 1,002 1,007 1,025 1,04 1,05 1,06
7 1,02 1,03 1,07 1,085 1,12 -
8 1,05 1,09 1,13 - — —
9 11 1,16 2 - — —

Jlist ipsaMo3yObIX miepenay Kya =1.

Tabomura 41

Kosppuumentst konuenrpaunn Harpysku Kngu Ke g (Keg = aknp)

TBepoCTh KoadpdunmenT mmpunbl 3y0UaThIX KOJIEC Wi
OB | 6o | 04 | 06 | 08 | 10 [ 12| 14 | 16| a
CUMMETPUYHOE PACIIOIOKEHHUE KOJIEC
HB<350 | 1,01 | 1,02 |1,025| 1,03 | 1,05 | 1,06 | 1,07 | 1,1 11
HB>350 | 1,01 | 1,02 | 1,05 | 1,07 | 1,12 | 1,16 | 1,22 | 1,26
KOHCOJIbHO€ PacMojIOXKEeHNE IECTePHU WK Kojeca
HB<350 | 1,06 | 1,15 | 1,25 | 1,35 | - - - - 12
HB>350 | 1,15 | 1,35 | 1,45 — — — — —
Tabmana 42

KoaddummenTs! quHamudeckoit Harpy3ku Kuy =Key

JUTS IPSAIMO3YOBIX (B UMCIIHTENE) U KOCO3yObIX (B 3HAMEHATEIe) rmepeaay

Crelens MakcumasbHast OKpY)KHasi CKOPOCTh, M/C
TOYHOCTH Teepmocts oo 3 2 8 5 125
nepeaayu
1 1,2 1,3
HB < 350 1 1 E
° 1 1,15 1,25
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OxoHyauue Tadaumsl 42

1,15 1,35 1,45
HB < 350 1 BN 12
7 1,15 1,25 1,35
HB >350 EN EN H

1,25 1,45 -
HB < 350 H H ﬂ

8 1,2 1,35 -
HB > 350 H E B

Hapyuienue nepBoro yciaoBusi FOBOPUT O TOM, YTO MOAOOPAHHBIN peayKTOp
HEJOTPY’KEH, BTOPOro — HEPAOOTOCIIOCOOEH MO KPUTEPUIO KOHTAKTHOM BBIHOC-
JMBOCTH.

8.4 Pacuer 3y0ObeB HAa MPOYHOCTH NPHU U3TrUde

JIJ1st 3aKpBITHIX 3yOUaThIX Mmepeaad TakKe 0053aTeTbHOM SBIISIETCS TIPOBEPKa
pabo0TOCIIOCOOHOCTH MO KPUTEPUIO BBIHOCIIMBOCTH IIPH MMEPEMEHHOM H3THOE.

YcnoBue npoyHOCTH 3y0a Mo JOMyCKaeMbIM HampsbkeHusiM usruda (19) B
dbopme, peKOMEHIOBAHHOU CTaHIAPTOM, UMEET BUJ

2T,
d,t. m

K

Or2 =YriYy Ke <[oe,];

Y
OF1=0OF2 Fly <|owl,
F2
rae Yr1, Yr2 — K03 duuuenTsl GOpMbI 3y0a IIECTEPHU U KOJIECA, ONIPEAEIAIOTCS

C IIOMOIIBIO pHC. 48 [0 SKBUBAICHTHOMY UHCITY 3yObeB Z,; = Z;,/C0S° S (X —
— CMEUICHHE ACTUTENFHON OKPYKHOCTH OTHOCUTENIHO HAaYallbHOM; HATIOM-
HHUM, YTO B JAaHHOM BapHaHTE KypCOBOTO MPOEKTa KOJieca CYUTAIOTCS HEKOP-
PUTHPOBaHHBIMH, TT03TOMY X = 0);
Yp=1- f/140° — ko3 uruenT, yuutoiBaromuii popmy 3y0a;
M — HOpMaJIbHBIA MOAYJIb 3y0UaTOro 3auerieHus (cM. Taoi. 24).

Tabnuma 43

KoadduimenT pacupeeieHus Harpy3ku Mexay 3yObMHu Kr o

CrerneHp TOYHOCTH 6 7 8 9
nepeaayu
Ko 0,72 0,81 0,91 1,00

Jlns npsiMo3yObix niepenad Krq = 1.
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Puc. 48. Koaddurment ¢popmel 3yda B 3aBUCUMOCTH OT Pu3n
YeCKOro Z ¥ SKBUBAJIEHTHOTO Zy KOJIUYECTBA 3yObeB

Koaddunment narpysku Kr, Kak 1 mpu pacuere JeHCTBYIOIIETO KOHTAKTHO-
T'O HaIPsOKEHUs, ONIPeIeNsieTCs MPOU3BEACHUEM YeThIpeX KO3 (OUIIMEHTOB:

Kr = ka-kFa-kFﬂ-ka,

rie kg nMeeT TOoT e, 4To U B BeipaskeHuH (20), CMBICIT;

Kra, Krg, Kry — KO3 duItenTsl, ananornunsie napamerpam Kug, Krg, Ky co-
OTBETCTBEHHO (cM. Tabi. 43, 41, 42).

Cutyanusi, B KOTOpO# ACHCTBYIOIIEE HAINPSHKCHUE OF OKa3bIBACTCS 3HAYH-
TEJIPHO MEHBIIIE JJOIYCKAeMOT 0 [ OF |, mpuemMiiemMa, MoCKOJIbKY Harpy304Hasi CIio-
COOHOCTh THIOBBIX 3yOYaThIX TEpelad OrpaHUYMBACTCS, MPEUMYIIECTBEHHO,
KOHTAKTHOW MPOYHOCTHIO, ipu OFi >1,05 [ori] BeIOpaHHBIi penykTop HEepabo-
TOCIIOCOOEH (IIpUYeM, KaK MPaBUIIO, IO 00OUM KPUTEPHUSIM).

9. MPOBEPOYHbBIN PACUET IOJIIUITHUKOB
TUXOXOIAHOTI'O BAJIA HA TOJITOBEYHOCTbD

Onenka paboTOCIOCOOHOCTH PEAYKTOPA BKIIIOUAET TaK>Ke ONpeeIeHUe pe-
cypca BbIOpaHHBIX MOAIIMITHUKOB KaUY€HHUS U COMOCTABIEHUE €r0 C PACYETHBIM
CPOKOM CITy>KObI TprBOAa. B 3aBUCUMOCTH OT MOJYyUYEHHOIO pe3yJbTaTa MpUHU-

87



MaeTcs peleHre O MEPUOJUYECKON 3aMEeHE MOAIIMITHUKOB B MPOLECCE IKCILTY-
aTallii Ha aHAJIOTUYHBIE JIMOO YCTAHOBKE IMOJIIUITHUKOB MEHbIIEH (0OJIbIIEH)
IrpYy30M0bEMHOCTH — Ha ATaIle MPOESKTUPOBAHUSI.

OCHOBHOW MPUYMHOW BBIXOJA MOJIIIUITHAKOB BaJIOB pe-
OYKTOpPA U3 CTPOSl B YCIOBUAX 3HAUMTENIBHBIX HArpy30K U
U30JIALINYU OT 3arpsi3HeHus (OHU pabOTalOT BHYTPU KapTepa
pPEOYKTOpa) SBIIAETCS BbIKpPallUBaHUE padOYMX IMOBEPX-
HOCTEH OeroBbIX T0opokek (puc. 49) BeaeACTBUE KOHMAKM-
HOU ycmanocmu. DTOT MEXAHU3M YK€ OOCYKIaJCs BBIIIE
paspyiienne Gerooii  PIMEHHTEIBHO K PaspYIICHHIO AKTHBHBIX MOBEPXHOCTEN
JIOpOKKH MomHmHIKa  3Y0beB Konec (eM. pasaen 8) [logoOHbIe MOAUIMITHUKA pac-

CUMTBIBAIOT HA JOJITOBEYHOCTh MO KPUTEPUI0 KOHTAKTHOM

YCTAJIOCTHOM MPOYHOCTH.

Puc. 49. Ycranoctaoe

Ha puc. 50 cxematn4HO MMoka3aHa MoOJTy-
F } yaeMmasi KCIEePHMEHTAIbHO KpHBas BBIHOC-
JIMBOCTH, CBSI3bIBAIOIIAsl HATPY3Ky Ha MO/I-
mmnHuk F u nonroseunocts N, uamepsieMyto
B UHCJIaX IHUKJIOB (0OOPOTOB OJIHOTO U3 KO-
Jen) 10 pa3pyllIeHUs — TMOSIBJIEHUS CJIEI0B

¢ BBIKPAIIUBAHUA. ANIPOKCUMUPYIOIIAS €€
™ 3aBHCUMOCTb UMEET BU
10° N oy 8
_6 .
Puc. 50. KprBasi BBIHOCIHBOCTH MOIIIHAITHAKA (E) =L, L=N-107; (21)

3necb C — OuHaAMU4ecKas Tpy30Iloib-
€MHOCTh — TaKas MOCTOSIHHASl paguajibHaf (JJIs1 paHalIbHBIX U PaJHAIbHO-
YHOOPHBIX MOJAIIMITHUKOB) WA 0ceBasi (/i1 YIOPHBIX U YIOPHO-PaUATIbHbIX )
Harpys3Ka, KOTOPOll cOOTBETCTBYET fonroeunocTs uiaenus N =10° nukios; no-
Ka3aTellb CTeNeHN NPUMHUMAIOT P = 3 s apHKOBBIX MoAmunHuKoB, p = 10/3 -

s POJIMKOBBIX. Takum 06pa30M, BeanurHa L npeacTaBJIsACT coOoit JOJITOBCY-
HOCTBb, BBIPA’KCHHYIO B MUJIJIMOHAX 060p0TOB ITOABHMXKHOI'O KOJIbIIA.

BwmecTe ¢ TeM paananbHO-yHIOpPHBIE MOJIIUITHUKY, KaK CJIeyeT U3 Ha3BaHus,
CIIOCOOHBI BOCIIPUHUMATh HE TOJBKO pauaibHyI0, HO U OCEBYIO Harpy3ky. [lo-
CJIEJTHSSI OKa3bIBACT CYIIECTBEHHOE BJIUSHUE HA HECYIIYIO CIOCOOHOCTH U IO-
3TOMY, O€3yCIIOBHO, IOJDKHA YUYUTBHIBATHCA TIPU TOJCUETE JIOJITOBEYHOCTH.
Kpome Toro, HeoOXoAMMO y4YecTh XapakTep pealbHOW dKCIUTyaTallMOHHON Ha-
I'py3KH, CTENE€Hb OTBETCTBEHHOCTH MOAMIUITHUKOBOTO Y3714, YaCTOTY U XapakTep
BpaIlleHHs KOJICIl, a TaK)Ke BIUsHUE TeMiieparyphl. s atoro B hopmyte (21)
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paguanbHylo (WM OCEBYIO) Harpy3Ky F 3aMeHSIOT Tak Ha3bIBa€MOM IK6UBaA-
JIeHMHOU OuHamuieckou Fw, — COOTBETCTBYIOUIUM MOCTOSIHHBIM I10 BEJIUYUHE
YCUJIMEM, KOTOpPOE, Oyayur MPUIIOKEHHBIM K MOJAIMIMITHUKY C BPAIAIONUMCH
BHYTPEHHUM U HEMOJABHMKHBIM HAPYKHBIM KOJIbIIaMU, 00ECTICUNBAET TAKYIO
’Ke, KAK M B PeaJIbHbIX YCJIOBUSX, 10JITOBEYHOCThD!

F.. =(VXF +YF, )kgky; (22)

3nech Fr, Fn— paguanbHas u oceBast Harpy3ku; X, Y — K03 OUITUEHTHI paguaib-
HOM M OCEBOW HArpy30K COOTBETCTBEHHO; V — K03 (PUIIMEHT BpallleHUsI KOJIell
(V =1 npu BpamarmeMcss BHyTPEHHEM W HEIOJIBM)KHOM Hapy>KHOM KOJIbIIax);
Kt — K03(ppUITUEHT CHUKEHUS JTOJITOBEYHOCTH MPH TOBBIIIICHHON TeMIIepaType
(mpu Temmieparype Huxke 100°C kr =1); ks — koapdunmenT 6e30macHOCTH, Orpe-
JeseTCsl TUIOM 000pYAOBaHUS M XapakTepoM Harpys3ku (Tabi. 44). 3naueHus
ko3 uimentoB X, Y NMpUBOJATCS B COOTBETCTBYIOIIMX KaTajorax M CIpaBoOy-
HUKaxX, Hanpumep, [11]; a5 poTuKOBBIX KOHUYECKUX paruaibHO-YIIOPHBIX MO/I-
IIMITHUKOB OPUEHTHUPOBOYHO MOXKHO NpuHATH X= 0,4; Y = 0,4 ctg o (a — yron
MEXTy OCSIMH TeJI KAUCHHS M OCBIO MOAMIUITHUKA, cM. puc. 38, 40).

B Tom ClIydac, Koraa moamnuIirHuK pa60TaeT IIpu U3MEHSIOIIEHCS CO BpEMC-

HCM HArpy3KeC M 4aCTOTC BpalllCHHA, BBOIAT npueeOeHHyio IK6UBAJIEHMHYIO ou-

[ puB

HaMu4ecKkyro Hazpysky b,

— TaKyl0 YCJIOBHYIO IIOCTOSIHHYIO Harpy3kKy, KOTO-
past 00ecreunBaeT Ty ke JOJITOBEYHOCTb, YTO U MPU IEPEMEHHOM HarpyXEHUU:

F A
3 3 3
Fmax anm; _ 3 FaKBl Ll + F3KB2 L2 Tt Fachn Ln )
9KB '
L
31eCh Foxs i — IIOCTOSIHHASA HArpy3Ka, I1eHCTBYIO-
Fo: mas B TedeHuu Li MiH. o6opoToB; L= = Li+Lo+
min
5 - tho
t [Ipu muHEHHOM 3aKOHE U3MEHEHHUS Harpy3Ku

Puc. 51. Jluneitnoe m3mernenue (PHC. 51) ¢ AOCTATOYHOM JJIs1 MHKEHEPHBIX
Hany3KI/I BO BpCMCHI/I paC‘—IeTOB CTCIICHBIO TOYUHOCTHU MOXXHO HpI/I—
HATh [10]
1 .
npuB __ ~ max min
s _ 3(2Fm +EM),

OKB

Hano orMeTuTh, 4TO OCEBYIO HArpy3Ky Fn yUHTBIBAIOT JIUIIb B TOM Ciy4Yae,
KOI'/Ia OHA CTAaHOBUTCS JOCTATOYHO 3aMETHOM MO CpaBHEHUIO C paauasibHON Fr.
Ecnu xe ux OTHOILIIEHUE OKa3bIBACTCS
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F, <e

VF,
Tabnuua 44
3naueHus ko3pduireHTa 6e30nacHoCcTH [9]
OO6opynoBaHKe U XapaKTep Harpy3Ku Ks

CrnokoliHas Harpy3ka (6e3 TOJIYKOB): JIEHTOYHBIE TPAHCIIOPTEPHI, pa-
00TaroIKe B MOMEIIEHUH MPU HENBUISALIEM IPYHTE; OJIOKU TPY30T0.1b-
€MHBIX MallluH

1,1

Jlerkue tonuku. KpatkoBpeMeHHble neperpy3ku 10 125% pacuerHoit
Harpys3Ku:

METAIIOPEXKYIIHE CTAHKH; 37I€BATOPHI; BHYTPHUIIEXOBbIE KOHBEHEPHI;
PEAYKTOPHI CO HUTH(POBAHHBIMU 3yObSIMU; KpaHbI MOJIBEMHBIE JJICK-
TpUYECKHE, padOTaIOIINE B JIETKOM PEKUME; BEHTUIISTOPBI

MAIlUHBI AJ1s1 OHOCMEHHOM paboThl, SKCIUTyaTUPyEeMbIe HE BCET/IA C
MOJTHOM HArpy3KOil; CTallMOHAPHBIE JIEKTPOABUTATENN; PEAYKTOPHI

1,1...

1,2

1,2...

1,3

YMepenHbie TOMUkM U BUOpanus. KparkoBpeMeHHbIe Eperpy3ku 110
150% pacueTHOl HAarpy3Ku:
pPeayKTOpHI C (pe3epOBAHHBIMU 3YObSMH 7- CTETIEHH TOYHOCTH,
KpaHbI MOTbEMHBIE AJICKTPUUYECKUE, paOOTAIONHE B CPETHEM PEKIME;
¢ OBaNTbHBIC, CTPOTAITBHBIE U TOJ0EKHBIE CTAHKH; IIEHTPUDYTH
U cernapaTophl; 3y0uaThie IPUBOIBI 8-1 CTEMEHN TOYHOCTH; BHHTOBBIE
KOHBEWEphI; KPaHbI MMOHEMHBIC IJICKTPUICCKUE

1,3...

1,4

1,5...

1,7

3HaYUTENbHbIC TOMYKU W BHOparus. KpaTkoBpeMeHHbIE TEeperpy3Ku
10 200% pacueTHON HArpy3KHU:

KOBOYHBIC MAITMHBI; TaJTOBOYHBIE OapabaHbl, 3y0YaThie MPHBOIBI
9-o0if cTeneHN TOYHOCTH

1,7...

CubHbIE yIapbl U BBICOKHE BUOPONIEPErPY3KH (@, 10 10)

(e — xpuTHYECKOE OTHOIICHHE OCEBOM W paUaIbHON HArpy30K), CUMTAIOT, YTO
Fn mpakThuecku He BIUSET Ha JIOJITOBEYHOCTH MMOIIMITHUKA; COOTBETCTBEHHO,
B dhopmyiie (22) npuauMaroT 3HaueHus koddduimento X =1, Y = 0. 3HaueHus
OTHOIICHUSI e TaK)Ke MPHUBOJIATCA B KaTajlorax M CIPABOYHHKAX; OPUEHTHPO-
BOYHO MOXHO cuuTath ¢ = 1,519 a.

Takum 00pa3oM, I pacdeTa JOJTOBEYHOCTH HEOOX0MMO 3HaTh 00¢ — Fr u
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MPAKTUKE OMOPHI BAJIOB BBIMOJHSIOT, B OCHOBHOM, B COOTBETCTBUU C OJIHOW U3
YETHIPEX CXEM.

1. OnHa onopa nmJjiaBawuias, BTopas — QUKCUPYOIIAs ¢ OTHUM MOAIINITHI-
KOM. J[OCTOMHCTBA €€ 3aKJIF0Ya0TCsl B TOM, UTO IIPU TEIJIOBOM yIJIMHEHUU BaJia
HE IIPOUCXOJIUT 3alEMJICHUS TeJl KaueHUs, HEe TpeOyeTcsl TOUHOTO PaCIOIoXKe-
HUS MIOBEPXHOCTEN MO/ MOJIIUITHUK HAa Baly; HEJOCTATKH — HEBBICOKAS JKECT-
KOCTh OMOp U, KaK CJIEICTBUE, YBEIIMUCHHOE NEPEMEILICHUE Bajla U CMOHTHUPO-
BAHHBIX HA HEM JIETAJIEH, a TaK)Ke€ OTHOCUTEIbHAs KpeIieHus: (GUKCUPYIOIIEH
OMOpHI HA BaJly U B KOpPIYCE.

2. OnHa onopa miiaBaminasi, Bropasi — GuKcHpPY0Ias ¢ AByMsl MOAIIUITHH-
kaMHu. J[OCTOMHCTBA U HEAOCTATKH — T€ K€, UTO U B cxeMe 1, 0JJHaKo pUKCUpy-

IOIIasi OTIOpa B 3TOM CIIydae MmorydaeTcs 0oJiee sKeCTKOM.
' 3. 1Be  (ukcu-

% | pyHOIlHe ONMOPHI
-@- yCTaHOBKA
Bpacnop

7 (puc.52). K no-
/ ( CTOUHCTBAM JTOU

CXEMBI  OTHOCSAT
BO3MOXHOCTb pe-
] TYJUPOBKH TOJ-
. NIAITHUKOB, TIpH
@ 3TOM KOHCTPYK-
TV orop
(] OKa3bIBaeTcs J0-

) CTaTO4HO  TIPO-

CTOH, OJTHAKO TIPU
Puc. 52. VcTaHOBKa KOHMYECKUX POJIMKOBBIX PAUATBHO"  1a10BOM Y IUTH-

YIOPHBIX MOAIIMITHUKOB Bpacnop (Ha npuMmepe HeHMY Bala BO3-
TUXOXOJHOI'O BaJIa OJJHOCTYIIEHYaTOIO LIMJINH]I-

MOYKHO 3aIiemiie-
pudeckoro peaykropa tuna P1[O) H
HUE TEJI KaYeHUs — U

ATO CEPbE3HBIM HEeNOCTaTOK. KpoMe TOro, mpuxoAuTcs Ha3HAYaTh 00Jiee KeCT-
KHE JIOMYCKH Ha OCEBBIE pa3Mephl Bajla U pa3Mephl Kopiyca no mupuHe. He-
CMOTpS Ha BCE CKa3aHHOE, JaHHBIN BapUAHT NPEICTABISAETCS YIa4HbIM KOMITPO-
MHUCCOM MEXIY IOCTOMHCTBAMH M HEAOCTATKAMU KOHCTPYKIMHU, IO3TOMY TaKOE
pelIeHNEe YaCcTO MPUMEHSETCS MPU MPOEKTUPOBAHUU PEAYKTOPOB OOIIEro Ha3Ha-
YEHUSI.

4. ]IBe onopbl (pUKCUPYIOIIHE — YCTAHOBKA BPACTSKKY. [[0OCTOMHCTBA: Kak U

1
\
———
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B IIPEABIAYILEM CIy4dae, BO3MOXHA PETYJIHPOBKA OIOp; TeIa KAYEHUs HE 3alIeM-
JISIFOTCSL IPU TETUIOBOM paciiupeHuu Bana. HegoctaTku: 10BOJIBHO BEICOKHE Tpe-
OOBaHUsI K TOUHOCTHU PE3b0bI, HAPE3aeMOil Ha Bally, a TAKXKe K pe3bde puKcupy-
IOIINX Ta€K U MEPIEeHINKYISIPHOCTU UX TOpiioB. KpoMe Toro, rnpu ucnosib30Ba-
HUU JTAHHOW CXEMBI YCII0XKHSETCSI KOHCTPYKIIUSL OTIOP.

COopouHbIe YepTEKU PEIYKTOPOB, B KOTOPBIX MPUMEHEHBI ONTMCAHHBIE CXe-
MBI YCTaHOBKU OTIOp, MPUBEEHBI, HATPUMEP, B ydeOHOM mtocoouu [9].

PaccmotpuMm onpenenenue Harpy3ok Fr u Fn B cilydae yCTaHOBKY TO/IIHII-
@ HUKOB 110 cxeme 3 — Bpacmnop (puc. 53). Pacuer paguansHoit cuisl Fr umiro-

CTPUPYET CXema, IOMEIIIEHHAs! Ha PUCYHKE CJI€Ba, — KaK BUJIHO, OCOOBIX TPY/I-
HOCTell OH He mnpencTasisier. [Ipyu paguaibHOM HArpy>K€HUU paidaIbHOYMOP-
HBIX MOIIMITHUKOB BOSHUKAET OCEBAsi COCTABJISIIOLIAS

FA Fz<—_-

(N
X

Puc. 53. Cxema K onpeiesieH|I0 paiialbHOM U OCEBOM HArpy30K Ha KOHUYECKHUE POJIU-
KOBBIE PAIMAIIBHO-YIIOPHBIE MOAIMITHUKY B OITOPaxX IMIPU YCTAHOBKE UX HA BTy BPacrop

S e F = U HIAPUKOBLIX ITOAIIUITHUKOB,

r
0 ,83 e = JI1 POJIMKOBBIX IMOAIITHUITHUKOB

(HE IyTaTh COCTABJISIIOIIYIO S ¢ 0ceBoii Harpy3koii Fn!).

Jlanee moACUYUTHIBAIOT AIr€OpanyecKyto CyMMY CHJI, IPUJIOKEHHBIX K TOJ-
IIUITHUKY, C YYETOM JICUCTBUS KaXJ0M: €Clii cujla CTPEMUTCSI YMEHBIITUTh OCe-
BOM 3a30p MEXy BHYTPEHHUM U HAPYKHBIM KOJIbIIOM, YBEJIIMUUBAsE KOHTAKTHOE
JaBJICHUE MEXIY T€JIaMU KaueHUs U OErOBOM IOPOKKOM, OHA OKAa3bIBAE€T HATPY-
sKarolee JICHCTBUE U B YKA3aHHOW CyMME NMPUHUAMAECTCS MOJI0KUTEIbHOM. U,
HAa00OpOT, YBEIMYEHHE 3a30pa COOTBETCTBYET pPa3rPyKaKIEMy JICHCTBUIO
CHJIBI, TOT/Ia OHA CUMTACTCS OTpHIATeabHOM. Tak mis mogmmmnauka A (puc. 52)
cwibl F; 1 S ABISIOTCS HATPYKAIOMMMH, & Sy — pa3Tpy>KaromeH, AJIsl O IIITUTI-
HUKa %€ B — HaoOopoT. B ToM ciiyyae, Korja cyMMa CUJI OKaXKETCS MOJI0MKHU-
TeJIbHOM (Takas cuTyanus OoJjiee BEpOsiTHA /Jid MNOJAIIUIMHUKA A), oceBas
Harpy3ka OnpeesaeTcs: CAeAyOIUM 00pa3oM:
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A _
F=F +S5g
(3aM€TBT€, YTO CcaMa O0CEBasdA COCTABJIAROIIAA SA JAXKE HC l'IpI/ICYT CTByeT B BBIpa-
A o
xeHuu g . 1); eciu jke cymMMa CHJT OKaXKeTCsl OTpUIaTeIbHOM (CKopee BCero

— JIJI OAIIMITHUKA B), oceBas Harpy3ka MPUHUMAETCS PaBHOW COOTBETCTBYIO-
eV OCEBOU COCTaBJISIIOIIEH:

FnB =SB

[Tocne onpenenenHust 5KBUBAJICHTHON HArpy3KU Ha KaX bl MOAIIUITHUK (CM.
dbopmyny (22)) ¢ moMoIIbi0 BeipaxkeHus (21) MOACYUTHIBAIOT PeCypc Mo 00J1b-
el 13 HUX, MoJiaras, 4YTo OH OTHOCUTCS K 00eum ornopaM. O4eBUIHO, JIJIsl BTO-
pOro MOJUIMITHUKA, C MEHbIIEH BEIUMYUHON Fis, OH OKaXKeTCs BbIIIE, HO TOJI-
IMIMITHUKYA Ha OJTHOM BaJly 3aMEHSIOT TOJHKO MAapaMM, TaK YTO PeCypc U TOTO, U
JPYroro y3ina OyAeT ONpeAessIThCs JOJITOBEUHOCThIO HanboJiee HarpyKE€HHOTO
noamunanka. HakoHel, kak yke TOBOPHIJIOCH BHauaje, MPOU3BOAMUTCS COIO-
CTaBJIEHUE TOJIYYEHHOTO 3HAYEHHUS JIOJITOBEYHOCTH (B Hacax)

L-10°
Lh -
60n
(n — gacTora BpamieHus Baja B 00/MHH) ¢ TpeOyeMBIM CPOKOM CITy>KObI MallliH-
HOTO arperara (cM. moapaszaen 8.1), nernaercs BbIBOJI O COOTBETCTBUHU (MIIU HECO-

OTBETCTBUM) BHIOPAHHBIX MOAIIMITHUKOB (PAKTUUECKOW HATPYKEHHOCTHU OIOpP U
MIPUBOASATCS BBITEKAIOIINE U3 3TOTO BBIBOJA PEKOMEHIAINH.
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HPUJIOKEHUSA

[Tpunoxenue 1

OCHOBHBIE HAJIITUCH JIJ151 YEPTEXEW, 3ATJTABHOI'O
N IOCJIIEAYIOINX JIMCTOB TEKCTOBOI'O JOKYMEHTA

®opma 2a. OCHOBHAA U IONTyCKaeMasi HaJIlUCH i1 BTOPOTO
Y TIOCJICTYIOIITUX JINCTOB TEKCTOBBIX JOKYMEHTOB
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Pa3zmepsl, MM

_ [Tpunoxxenue 3
HOPMAJIbHBIE JIMHEWHBIE PA3BMEPBI (I'OCT 6636-69)

Panawr
Ral0|Ra20| Ra40]Ra5 |Ral0|Ra20|Ra40|Ra5 |Ral0|Ra20|Ra40]Ra5 |[Ral0|Ra20|Ra40
10 {10 |10 |10 J10 (10 |10 |10 100 |100 |100 |100 1000 |1000 |1000 1000
1,05 10,5 105 1060
11 |11 11 |11 110 |110 1120|1120
1,15 11,5 120 1180
12 1,2 |12 12 112 |12 125 125 |125 1250|1250 | 1250
1,3 13 130 1320
14 |14 14 |14 140 |140 1400 | 1400
15 15 150 1500
1 16 (16 |16 |16 |16 (16 |16 160 (160 |160 |160 J1600 1600|1600 | 1600
1,6 1,7 17 170 1700
1,8 |18 18 |18 180 |180 1800 | 1800
1,9 19 190 1900
20 (20 |20 20 |20 |20 200 |200 |[200 2000 | 2000 | 2000
2,1 21 210 2120
22 122 22 |22 220 (220 2240 | 2240
2,4 24 240 2360
2 25 125 (25 |25 |25 |25 |25 |250 |[250 |250 |250 |2500 |2500 |2500 2500
2,5 2,6 26 260 2600
28 |28 28 |28 280 |280 2800 | 2800
3,0 30 300 3000
32 |32 |32 32 |32 |32 320 |320 (320 3150|3150 | 3150
3,4 34 340 3350
3,6 |36 36 |36 360 |360 3550 | 3550
3,8 38 380 3750
4 40 |40 |40 140 |40 |40 |40 400 |[400 |400 [400 4000|4000 |4000 4000
4,0 4,2 42 420 4250
45 |45 45 |45 450 |450 4500 | 4500
4,8 48 480 4750
50 |50 |50 50 |50 |50 500 |500 (500 5000 | 5000 [ 5000
5,3 53 530 5300
56 |5,6 56 |56 560 |560 5600 | 5600
6,0 60 600 6000
6 6,3 6,3 [63 |63 |63 |63 |63 |]630 [630 [630 |630 |6300|6300 6300|6300
6,3 6,7 67 670 6700
71 |71 71 |71 710 |710 7100|7100
75 75 750 7500
8,0 |80 |80 80 |80 (80 800 |800 (800 8000 | 8000 | 8000
8,5 85 850 8500
9,0 19,0 90 |90 900 |900 9000 | 9000
9,5 95 950 9500

1. ITpu BBIOOpE pa3MepoB MPEaNOYTEHHE OTAABATh psAAaM ¢ Oosee KPYIMHOM rpajauei: psaa

Ra$5 cnenyer npennountats psiay RalO; psa RalO - psay Ra20.

2. Pax Ra40 momyckaeTcst IPUMEHATH TOJIBKO C Pa3pelIeHHs MPEToaaBaTesl.
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[Tpunoxenue 4

COEAMHEHUWA 3YBUATBIE (LLJIMLEBBIE) ITPAMOBOYHBIE

(o TOCT 1139-58)

Pa3smepsl n€rkou cepuun

Yucio q di, MM, | @, MM, r, MM,
.MM | D, mm b, Mmm C, MM
3yObeB Z HEe MeHee | He MeHee He 6omee
6 23 26 6 22,1 3,54 0,3 0,2
6 26 30 6 24,6 3,85 0,3 0,2
6 28 32 7 26,7 4,03 0,3 0,2
8 32 36 6 30,4 2,71 0,4 0,3
8 36 40 7 34,5 3,46 0,4 0,3
8 42 46 8 40,4 5,03 0,4 0,3
8 46 50 9 44,6 5,75 0,4 0,3
8 52 58 10 49,7 4,89 0,5 0,5
8 56 62 10 53,6 6,38 0,5 0,5
8 62 68 12 59,8 7,31 0,5 0,5
10 12 78 12 69,6 5,45 0,5 0,5
10 82 88 12 79,3 8,62 0,5 0,5
10 92 98 14 89,4 10,08 0,5 0,5
10 102 108 16 99,9 11,49 0,5 0,5
10 112 120 18 108,8 10,72 0,5 0,5
Pa3smepsl cpegHent cepumn
Hucno dvvm | D, Mm b, MM di, My, | & MM, C, MM F, MM, He
3yObeB Z He MEHee | He MeHee Goree
6 11 14 3,0 9,9 - 0,3 0,2
6 13 16 3,5 12,0 - 0,3 0,2
6 16 20 4,0 14,5 - 0,3 0,2
6 18 22 50 16,7 - 0,3 0,2
6 21 25 5,0 19,5 1,95 0,3 0,2
6 23 28 6,0 21,3 1,34 0,3 0,2
6 26 32 6,0 23,4 1,65 0,4 0,3
6 28 34 7,0 25,9 1,70 0,4 0,3
8 32 38 6,0 29,4 - 0,4 0,3
8 36 42 7,0 33,5 1,02 0,4 0,3
8 42 48 8,0 39,5 2,57 0,4 0,3
8 46 54 9,0 42,7 - 0,5 0,5
8 52 60 10,0 48,7 2,44 0,5 0,5
8 56 65 10,0 52,2 2,50 0,5 0,5
8 62 72 12,0 57,8 2,40 0,5 0,5
10 72 82 12,0 67,4 - 0,5 0,5
10 82 92 12,0 77,1 3,00 0,5 0,5
10 92 102 14,0 87,3 4,50 0,5 0,5
10 102 112 16,0 97,7 6,30 0,5 0.5
10 112 125 18,0 106,3 4,40 0,5 0,5
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Pa3smepsl Tsxénon cepun

Yucno di, MM, I, MM, HE
d, mm D, Mmm b, Mmm C, MM
3yObeB Z HE MEHEe Oosee
10 16 20 2,5 14,1 0,3 0,2
10 18 23 3,0 15,6 0,3 0,2
10 21 26 3,0 18,5 0,3 0,2
10 23 29 4,0 20,3 0,3 0,2
10 26 32 4.0 23,0 0,4 0,3
10 28 35 4.0 24,4 0,4 0,3
10 32 40 5,0 28,0 0,4 0,3
10 36 45 50 31,3 0,4 0,3
10 42 52 6,0 36,9 0,4 0,3
10 46 56 7,0 40,9 0,5 0,5
16 52 60 5,0 47,0 0,5 0,5
16 56 65 50 50,6 0,5 0,5
16 62 12 6,0 56,1 0,5 0,5
16 12 82 7,0 65,9 0,5 0,5
20 82 92 6,0 75,6 0,5 0,5
20 92 102 7,0 85,5 0,5 0,5
20 102 115 8,0 94,0 0,5 0,5
20 112 125 9,0 104,0 0,5 0,5
[TPUMEYAHUI:

1. Ucnionnenne A 1aHo 1Sl M3rOTOBJICHUS BAJIOB COCTMHEHUH JIETKOM U CpeIHEH ce-
puii MeToJIOM OOKaThIBaHMS. Basibl coequHEHUN TSHKENONW Ceprur METOJIOM OOKa-
TBIBaHHUS HE N3TOTOBJIISIIOTCS.

2. Ucnionnennie A u C mpW USHTPUPOBAHMU IO BHYTPEHHEMY auamerpy (mpu
HB <350 ), B mo HapyxHOMY auaMeTpy M OOKOBBIM CTOpOHaM 3yObeB (IIpH
HB > 350).
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[Tocne nmeuatu BIITMCATD «A» Ha cTp. 37, 38
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