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MydhTbl TOCTOAHHOr0 COeANHEHMNS

OnpepeneHus:

Mydra (ot Hemeukoro die Muffe) — ycTpoUCTBO A/151 COEANHEHUS] BAJIOB, TSI,
Tpyb6, KaHaToB, Kabesem.

Cneayet pa3nuyatb MyQ@Tbl COEAUHUTE/IbHbIE W MY(PTbl NMPUBOLOB MALLVH.
My Tbl NpBOAOB PAaCCMaTPUBAIOTCA B KypCe AE€TaNeN MaLLMH.

Mygrel npuBogoB (nanee My@Tbol) — YCTPOUCTBA, MNPEAHa3HaYEHHbIE AJ1S1
nepesayn BpallaTeE/IbHOro ABMXKEHUSI MeXAy BasiaMu wiu MEXAY BasioM U
cBo6OAHO cuasuWEen Ha HEM AeTanblo  (LWKUMBOM, 3BE3A0YKOM, 3ybyaTbiM
KOJIECOM U T.I1.) 6€3 U3MEHEHUS NMaPaMETPOB [BVKEHMS.

HasHaueHue MyQPrT:

1) KoMrnieHcaLmsi HETOYHOCTU COMPSHKEHUS COeANHSIEMbIX KOHLIOB BasloB;

2) CMSIr'YEHME KPYTUIbHBIX Y/apoB W ralleHne KosiebaHuu,

3) npeaoxpaHeHne MExXaHW3MOB OT Pa3pyLUEHNS NPU AENCTBUN HELUTATHbIX
Harpy3oK;

4) nepuoagnyeckoe cUenIeHne U pacLeryieHne BanoB B Npouecce ABMKEHUS
N BO BPEMS OCTaHOBKM;

5) nepegadya OAHOHArPaB/IEHHOIO [ABWXKEHMSI WAW MNpenoTBpalleHne
nepegayun ob6paTHOro ABMXEHUS OT BEAOMOro Basa K BeayLlueMmy;

6) orpaHu4yeHwe napaMeTpoB [1EPEAABAEMOro [ABMXKEHUSI — CKOPOCTU
(4acToTb! BpalleHUs BeAOMOro Basa) Win KpyTSaLWero MOMeHTa.



Knaccnpmkauma Myor:

1) o Buay 3HEPrumv, y4acTBYIOLLEN B Nepeaayve ABMKEHUS — MEXGHUYECKUE,
ryuapaB/IMYECKUE, TTIEKTPOMArHUTHBIE;

2) 110 MOCTOSIHCTBY CLEINJIEHNS COeAUHSAEMbIX BasioB — MYMThbl MOCTOSIHHOIO
coemHeHns1 (HeynpasnisieMble), MydTbl cyernHble, ynpasnsemble (coeauHeHne u
pasbeIMHEHWE BasioB MO KOMaHAe ornepaTtopa), U aBToMaTuyeckue (nmnbo
coeauHeHune, nnbo pasbeAnHeHMe aBTOMaTUYecKoe Mo [AOCTUMXKEHUU
YNpasAsoWmMM NapaMmeTpoM 3aZlaHHOro 3Ha4YeHus);

3) o criocobHOCTN AEMINPUPOBaHNS ANHAMUYECKUX HArpy3oK — XXECTKMe,
He CrnocobHble CHWMXaTb AWMHAMUYECKMe Harpy3km W racuTb KPYTW/IbHbIE
KonebaHus, u ynpyrue, Crina)msarLwme KpyTunbHble BUOpaunmn, ToNYKN 1 yaapsl
6narogaps HaaAWuMKO  YNPYrux 2S/1EMEHTOB W 31IEMEHTOB, MOr/IOWatoLWmX
3Hepruo konebanuu;

4) no crernieHn CcBSI3W Ba/ioB — HenoaBwkHas (rnyxas), noABWMXXHas
(KoMneHcmpytowas), cuenHasi, cBoboAHOro xoaa, npeaoxpaHuTesbHas;

5) no npuHUMny [AencTtBus — BTYNOYHAs, MpOAOSbHO-pa3bEMHas,
rnonepeYyHo-pa3bEMHas, KOMMeHCcUpyloLlas, LLIApPHUPHas, ynpyrasi,
(PpUKLUMOHHAs, KynayukoBas, 3ybyaTtasi, C pa3pyllaeMbiM 3/1IeMEHTOM (Cpe3Has),
C 3auennieHmem (KyavykoBble U LLAPUKOBbIE);



6) M0 KOHCTPYKTVBHBIM [PU3HAKaM — ronepe4yHo-KOMIMEHCUPYIOLLas,
NPOA0JSIbHO-KOMMNEHCMPYIOLWLAsi, YHUBEPCA/IbHO-KOMMEHCMPYIOLWAs, LLIAapHUPHaS,
ynpyras (MOCTOSAHHON U MEPEMEHHOWN XXECTKOCTW), KOHYCHas, UMNNHAPUYECKas,
ANCKOBasi, GpUKLIMOHHAs cBO6OAHOro xoaa, Xpanosast cBOH6OAHOIro xoaa.

MydTbl NOCTOAHHOI0 COeANHEHUSN MO3BONSIOT Pa3beANHUTL BEAYLLUNN U
BEIOMbIM Basibl TO/IbKO Mocne pa3bopku coeamHenus. Hanbonee npoctbiMu U3
MY(@dT NOCTOSIHHOrO COeANHEHUS SABMISOTCA Fyxue Myq@Tbl.

Fnyxasa mygra — my@ra rnoCTossHHOro CoeanHeHusl, obecrieynBaroLasl rnpu
COEAMHEHUWN BaJI0B MOJIHOE COBINaflEHNE X rEOMETPUYECKMX OCEM.

[NyXnuMn  9BNAKOTCA  BTY/IOYHbIE, POAOJIbHO-Pa3bEMHBIE U  OMNEPEYHO-
pa3bEMHbIE W riaHLEBbIE MYy(THI.

7070070777077 77777772 BtynouHas mydra (puc. 16.1) Hambonee
NpocTa MO KOHCTPYKUMM W MpeacTaBnseT
cobon  BTY/IKY, OAETYIO Ha  KOHLbI
coeaMHAeMbIX BanoB. Bpallaowmm MOMEHT OT
BeAyllero Basa K BeoOMOMY Mepeaaértcs
BTY/IKOM 4epe3 wWnoHkn (puc. 16.1), wnuupbl
UNU WTUPTHI, YCTAHOBSIEHHbIE B OTBEPCTUSIX,
Puc. 16.1. BrysiouHas NPOCBEPSIEHHbLIX  AMAMETPaAsIbHO CKBO3b

Mycha. BTYJIKY U KOHLIbl BaJ10B.




HepocraTtok BTY/I0MHOM MydTbl — HEBO3MOXHOCTb pa3beAMHEHUS BaoOB
6e3 cMeLeHnsa XoTa bbl 04HOro U3 HUX.

NpoaonbHO-pa3bEMHan
mydpTta (puc. 16.2) coctout u3
OBYX NonymydT, CTArmBaeMsbix
npu  cbopke  BUHTAMU WU
6onTtamu ¢ ramkon. Pasbém mexay
nonymytamm  pacriosioxXeH B
MJIOCKOCTWN, MNPOXOASALLEN u4epe3

Puc. 16.2. MycdTa npoaosibHO- OOLyl0  reoMeTpuyeckylo  OCb

pa3béMHan obounx coeguHsIEMbIX BasiOB.

Ycunue 3aTtskKM  BMHTOB LO/MKHO ObiTb AOCTAaTOYHbIM  ANa  nepeaayu
BpalLaoLWero MOMEHTa CW/l1aMuU TPEeHUsl, AENCTBYHOLWMMW Ha MOBEPXHOCTU
MeXay BasioM U nonymydTamu. Takas MydTa MO3BOMASET Pa3beaAnHATb KOHLIbI
Ba/IOB, HE CMeLlas nocseaHne co CBOero Mecra, n obnerdyaeTr LeHTPOBKY BasiOB
Npwn YCTaHOBKE arperaToB Ha obLly0 paMy nnn yHOaMeHT.

BHYTpEeHHMI AnaMeTp pe3bboBon YacTtu 601TOB 3TOM MydThbl, HEOOXOANMBIX
ANS nepenayun 3a4aHHOro MOMeHTa, MOXKHO BbIYUCIUTB NO hopMyne




rne T — nepeaaBaeMbli My(PpTOM KpYTAWMM MOMEHT, d — J[ANaMETp
CoOeMHSIEMbIX KOHLIOB BaJsioB; z — KOMMYeCcTBO 60nTOB; k — KO3(pPULUMEHT
peXxuMa paboTbl MydTbl, YYUTHIBAIOLIMA BO3MOXHbIE KPAaTKOBPEMEHHbIE
neperpy3kn (B MaLMHOCTPOEHUN I<k<6); f — KO3I(MPULMEHT TPEHUa Mexay
nonymydTaMm U NOBEPXHOCTbIO BanoB (AN CyXMX MOBEPXHOCTEN U3 YyryHa U
CTanu MNPUHUMAKT f=0,2, MNpu Haanuum cMmaskn f=0,08...0,1); [o] —
[I0MNyCKaeMble HanpsikKeHns pacTshXeHus A5 matepuana 6onTos. ’

HepaoctaTtkoM npoao/ibHO-Pa3beEMHOM MydTbl SBNSIETCA BO3MOXHOCTb
CMELLEHNS €€ LIeHTPa Macc C OCK BpaLLEHMS BaNOB NPy HEOAMHAKOBOMW 3aTSHKKe
BMHTOB Ha MNPOTMBOMOJSIOXKHBIX CTOPOHAX, 4YTO MOXET Bbi3blBaTb BMOpaLMIO
Ba/iI0B, 0COH6EHHO OrnacHyo nNpu 60MbLLINX CKOPOCTSX BpalleHusl.

q”,\\“l NonepeuyHo-pa3bEMHanA

= 1 i!_igi = (pnaHueBas) mydpta (puc. 16.3)
,,////\\\\“ 72 NN COCTOUT 13 ABYX MOAyMydT, Kaxaas u3

(MNONyMy(dT HacCa)XmBaeTCqd Ha KOHel

l BB |lcBOEro 13 coegmMHAEMbIX BanoB — OAHA
////l//,i.'L~§}\\\\ Ha BeayliMh Ban, Apyras Ha BEAOMBbIN.
1 :==}===| Kaxpaa 3 nonymydTt uMeeT naHeu,.

e NS Mpn cbopke coeanHEHUs MNOMYyMydThbI
Puc. 16.3. MycdTa bnaHueBasi: CTaBsTCs Tak, 4T0Obl (baHubl BCTamm

a) ANs 3aKPbLITOW YCTAaHOBKM; Apyr npotnB Apyra € MWHWMaAJlbHbIM
I VBN Bormu T Gbupe  3930POM. B oTBepcTus _dnakes
60NTbI B OTBEPCTMSIX C 3330POM. BCTABMAOTCA  60NThl, CTArMBawowue

NoNyMy@Thl.



[lpn ycTaHOBKe BO (naHueByto MydTy Npu3oHHbLIX 6onTtoB (puc. 16.3, I)
OMAMETP WX MPU30OHHOM 4YacTu, paboTalolleM Ha Cpes3, pacCYMTbIBAETCA MO

¢popmyne

rae D, — aMameTp My(@Thbl, Ha KOTOPOM YCTaHOB/NEHbI 60Tl (CM. puc. 16.3,
a, 6, 1); [1'] [OMYCKAeEMbIE KacaTeslbHbIE HaMpsXXeHus Ans MaTepuana 6onTta;
OCTasibHble 0603HaYEeHNsA NpPeACcTaB/iEHbl PaHee.

[lpn ycTaHaBke 60NTOB B OTBEPCTUAX NONYMYy(dT C 3a3opoMm (puc. 16.3, II)
BpPaLLAOLWLIMA MOMEHT nepeaaércsd CuNaMu TPEHUS, BO3HMKAOLIMMK MeXay
TOpPLEBbLIMX MOBEPXHOCTAMU (priaHUeB NoAyMydT U MHULUMMPOBAHHBLIMU CUTAMU
3aTsHKKM 60nToB. NS 3TOro crnyyass BHYTPEHHUA AMaMeTp pe3bboBOM 4YacTu
60nTOB MOXET 6bITb HANAEH NO BbIPAXXEHUIO

raoe D, — MaKCMMaibHbIM AWAMETP MOBEPXHOCTM TPeHUs iaHues MydThl,
PaBHbIM Hapy>|<H0My AvaMeTpy MydThl, a — OTHOLUEHWEe ANAMETPOB
(BHYTPEHHErO K Hapy>XHOMY) 3ToW noBepxHOocTh (CM. puc. 16.3, a IT).

[nyxue MydTbl M3roTaBAMBAOT O0ObIYHO M3 YINEPOAUCTLIX CTanenm wunu
YYryHOB Pa3IM4HbIX MapoK.



HenocTaTok Bcex rnyxux MydT: XECTKO COeAMHASA KOHLIbl BasoB, OHU HE
NO3BONIAIOT UM CMELLATLCA APYr OTHOCUTENBHO ApYyra nNpv AENCTBUN paboumx
YCUINN CO CTOPOHbI 3/IEMEHTOB, NEPEAAOLLNX ABMKEHNE. ITO CNOCOOCTBYET
MOBbILLEHUIO U3MMOHBIX HAMPSXKEHUIN B Banax 1, B KOHEYHOM UTOre, COKpaLLAET

CPOK WX CITy>XObil.

Puc. 16.4. Buabli
OTHOCHUTEJIbHOI0
CMeLLEeHns coeAnHAEeMbIX
BaJIOB: a) paavaibHOe
(nonepeyHoe);

6) oceBoe (NpoaonbLHOE); B)
YFNOBOE.

[lpMeHeHne NoABMIKHbIX MYMT UCKIOYaET
3TY HENpUSATHOCTb, WX KOHCTPYKUMS MO3BONSET
OTAENMbHLIM  3/IEMEHTaM  CMewaTbCsd  Apyr
OTHOCUTENbHO Apyra B HebonblMX npenenax
BMeCTe C KOHLUaMu coeauHsieMblX BanoB. Takue
MydTbl Ha3blBalOT MHAYE KOMIMEHCUPYIOLWMUMM.
KoMmnieHcmpytowmne My@dTbl NO3BONSIOT COEAUHATD
Ba/lbl C HECOBMAJEHMEM FEOMETPUYECKMX OCEMN.
BennumMHy Takoro HecoBnageHus Ha3blBalOT
BeJIMUMHOU cMmeweHma (puc. 16.4). [lpwu
COeAMHEHUN BanoB MydTOM BO3MOXHO 3 BMAA
S/IEMEHTAPHOr0  CMeLleHMs: paauvanbHoe
(nonepeyHoe puc. 16.4, a), oceBoe (NpoaosIbHOE
puc. 16.4, 6) n yrnosoe (puc. 16.4, B). ObbI4YHO
HabnogaeTcs KOMIJIEKCHOe CMeLLieHne,
BK/IOUaloLLlee Cpasy HEeCKO/bKO M3 Ha3BaHHbIX
3N1EMEHTapPHbIX CMELLEHWUM.



[logBMXXHbIE  KOMMEHcupylolWmne Myq@Tbl OensaT Ha  ABe  rpynnbl:
1) )xecTkue My@pTbl 1 2) ynpyrue MypTbl.

B xéctkmx MydTax MNOABMXKHOCTbL  4YacTem  obecnevmBaeTcs
0COOEHHOCTSAMU KOHCTPYKUMKM (pacrnonoXXeHne 4acteu, BeSMYMHbl 3a30pO0B,
bopMa KOHTAKTHbIX MOBEPXHOCTEN WU T.M.). XXECTKME MydTbl NMPaAKTUYECKN HE
CMOCOBHbI racuUTb KpYyTUibHble KONebaHns, BO3HUKAOWME B MEXaHU3MaX.

B ynpyrux MmydTax noaBMXHOCTb YacTen obecrneymBaeTca aedopmMaumen
ynpyroro aneMeHTa (Npy>XuHbl, AeTann 13 3nactomMepa, pesuHbl). edopmMauus
TaKoro ynpyroro 3feMeHTa npoucxoauT C 60NbLUMM TMOr/IOWEHNEM SHEPrnu,
YTO CrocobCTBYET MHTEHCMBHOMY ralUEHWUIO KPYTW/bHbIX KonebaHunm n 6onee
CNOKOMHOW paboTe NpMBOAA B LIENOM.

B  6poHeTaHKOBOM TEXHUKe LLIMPOKO NPUMEHSIIOTCS XXECTKMEe
KOMMeHcupyowme 3ybuatbie MydTbl, CrlOCOOHbIE KOMMEHCMPOBATb BCE TPU
BblLUEHA3BaHHbIX BUAA OTHOCUTENIbHOINO CMELLIEHUSI COeANHAEMbIX BasioB. Takue
MydTbl nepefarT ABMXKEHME OT MJIaHETAPHbIX MEXaHM3MOB OBOPOTa
60opTOBbIM peaykTopaM MawuHbl BMI1-2, B TpaHCMUCCUMM TaHKa T-72 -
COeAMHSIIOT Ban ABuratens C MoBbIWAKOWMM peayKTopoM, YCTaHOBJ/IEHbl B
npuBoAe CTapTepa-reHepaTopa, nepenarT [ABUMXKEHWE OT MOBbIWakLWero
peayKTopa njaHeTapHbiM 60pTOBLIM KOpOb6KaM rnepeaay, M MCNosb3ylTCs B
APYruxX MalluHax.

3ybuaThble MYydDThI 06LEMALLIMHOCTPOUTENIBHOIO NpUMEeHeHuns
ctaHaapTtmn3oBaHbl (TOCT 5006-83) ans Banos anametpom oT 40 ao 200 MM un
nepenaBaeMbix MOMeHTOB OT 1000 go 63000 HM.



fein wii Mydta M3 (puc. 16.5) coctouT u3
im

OBYX BTYNOK 1, HacaXMBaeMbIX Ha
CoeIMHsAIeMble Basbl U HECYLLUMX Ha CBOEW
Hapy>XHOW MOBEPXHOCTWN 3ybuaTbii BEHEL

\“&a 3, U ABYX NOAyobolM 2, CHaBGXeHHbIX

£

NN
Y

§ et , BHYTPEHHUMU 3yObsiMM 1 naHUeM. 3yObs
:."-’1'@" P I// N BTYNIOK BXOAST BO BMaavHbl  MeXay
&\\\\\\\xxﬁ ;}7/’;////////// 3ybbsiMM  nonyobouM, a wux GnaHubl

-.‘ |-. CTArMBatoTca Mexay cobon 6ontamu.
'EE

~ Topubl 060MM 3aKpbITbl KpbIlUKaMK, a B
"»I_ EENN B 3a30pe  MeXay OTBEPCTUMEM KPbIWKA U
". .I‘ BTY/IKOM  MOCTaBNieHa MaHXeTa 4.

BHYyTpeHHee NPOCTPAHCTBO MyDTbI
3aMOSIHEHO CMa3KOM BbICOKOW BSA3KOCTU

Puc. 16.5. Mydra 3ybuatas M3. AN CHWXKEHMS  M3HocA 3ybbeB U
nosblweHns Kra mydTsl.

%3

BeplinHbl 3ybbeB BTY/IKM BbIMNOMHEHbI CHEPUHECKMMN C LIEHTPOM Ccdepbl Ha
OCU BpallieHns BasioB, 6OKOBbIM MOBEPXHOCTAM 3TUX 3ybbeB NpuaaHa oBasibHas
dopMa, a BnaauHbl Mexay 3yobsiMu 06OMMbI CAenaHbl HECKObKO LLMpE Mo
CPaBHEHWIO C TOMLUMHOM 3yObEB BTYJIOK.

3ybyaToe conpshxeHune CTaHAapTHbIX MydT UMEET 3BOJSIbBEHTHbIV NPOPU/b C
YrnoM 3auenneHns a = 20° npu 3TOM BbiCOTa 3ybbeB Ha BTY/IKAX COCTaBMSET
2,25m, a BbICOTa KOHTAKTHOM NOBEPXHOCTU 3ybbeB — 1,8m.



[eTtanu cTaHaapTHbIX 3yb4yaTbiX My(dOT W3roTaBIMBAlOT KOBaHbIMU K3
YyrnepoamcTbix ctanen tuna 45, 40X nnm nuteiMmn n3 ctann 45J1. 3ybbs BTYNOK
[151 MOBbILLEHUS N3HOCOCTOMKOCTM MOABEPratoT yaydllarowen TepMmoobpaboTtke
[0 TBEpaocTn 2 40HRC, a 3ybbss 060MMbl — 2 35HRC.

[NMaBHbIMM  AOCTOMHCTBAMM 3ybuaTbiXx MydT SBNSIOTCH  BbICOKas
Harpy3o4yHass CnocobHOCTb MpU MUHUMAlbHBLIX rabaputax M BO3MOXXHOCTb
N3roToBNIEHMNS Ha BbICOKOMNPOU3BOANTENIbHOM 3yb6ope3HOM 060pyaoBaHUN.

CTaHaapTHble 3ybyaTtbie MydThbl AOMYCKAOT YrNIOBOE CMELLIEHME OCEN BaNoB
no 1,5° n makcumanbHoe nonepeyHoe (paananbHOe) UX CMeLLieHne

roe d — gnameTp coeamHseMblx Basios, MM. lMpu aToM, 4YeM 6osblue yrnosoe
CMeLleHNe BanoB, TEM MeHblUe A0/MKHO 6biTb paananbHOEe CMeLleHue, W
HaobopoT — 60NbLIOMY paananbHOMY CMELLUEHUIO AO/MKHO COOTBETCTBOBATb
MWUHMUMaASIbHOE Yr10BOe.

KoadpunumeHT nonesHoro aencrems 3ybuatbix MydpT n = 0,985...0,995, a
rnornepeyHoe ycunume, Co3faBaeMOe Ha KOHLAX COefMHSAEMbIX BasioB U3-3a WX
OTHOCWUTENbHOrO CMeleHuss F = (0,15...0,20) -F, rae F, — TaHreHuuanbHoe
ycunue B MycTe, AENCTBYIOLLEE HA AENUTENIbHOM ANaMeTpe D,



[ns KoMneHcaumn paavanbHOro CMeLeHnNs BasioB NMPUMEHSIETCS KPeCTOBO-
KynucHana (KynauykoBo-auckoBas) Mydrta (puc. 16.6), coaepkallasi Tpwu
rMaBHbIX YAaCTU: YCTaHABNMBAEMble Ha coeaAuHsIeMble Banbl ABe NonymydTbl 1 u
2, N Mexay HUMU Kynuca (AuCK) 3, cHabXXEHHas NpsIMOYrosibHbIMU rpebHsaIMuK
Ha TOPLEBbLIX MOBEPXHOCTAX, MAYLIMMK BAOSb B3aMMHO NeprneHaAnKYNspHbIX
anameTpoB. [pebHn Kynucel npu  cbopke MydTbl BBOAATCA B Ma3bl,
BbIMOSIHEHHbIE Ha OOpaLlEHHbIX Apyr K [pyry TOPLEBbIX MOBEPXHOCTAX
nonymMy®T. Yacto C uenbio obneryeHnst Kynucbl y Heé yaanstoT LeHTPanbHYIo
YyacTb. [leTanu KpecTtoBO-Ky/IMCHON MYy Tbl 0ObIYHO M3roTaB/IMBAIOTCS 13

CTanen,  YrnepoauctblX  Wau

/ - Z N nermpoBaHHbIX (cTtann 45, 50,
/‘ ‘ ) Ay
—

v s,

40X, 15X, 20X wu gp.).
KOHTaKTHblE MOBEPXHOCTU Ma30B
nonymy®dT u rpebHen Kynuchbl
NoABEPraloT  TEPMOXMMUYECKOW
WAn TepMmyeckon obpaboTke C
LUenbio  JOCTMDKEHUSI  BbICOKOW

Puc. 16.6. MydTa KpecToBO-Ky/IMCHAasA  1p&ppocTy " KOHTaKTHOM
(KynaykoBO-AMCKOBas): a) B c6ope; NPOYHOCTU. KpecToBo-KynucHas
6) noaetasnbHas aKCOHOMETPUs MychTa MO3BOJISIET COEAMHSIT

BaJ/lbl, OTHOCUTE/IbHOE CMELLEHME OCEN KOTOpbIX & < 0,04 -d, rae d — AnamMeTp
coeinHsieMbIX BasioB. KpoMe Toro, ata MydTa AOMyCKaeT U HEKOTOPOE YIr/10BOE
CMeLleHne BasioB y < 0°40'.



[Mpn paboTe KpecToBO-KYIMCHOM MydTbl Ha HECOOCHbIX Banax rpebHu
KYJIUCbl CKOMb3AT B MNa3ax nonymydT, a UEHTp Kynucbl (coBnagalowmm c eé
LIEHTPOM MacC) ABWMXKETCS MO OKPY>XXHOCTWU, ANAMETP KOTOPOW PaBEH BETMYMHE
OTHOCMUTE/IbHOTO ~ CMELLieHMS O reoMeTpuyeckMx OCeN BanoB, C YrNOBOM

CKOPOCTbIO PaBHOMW YBOEHHOW CKOPOCTU BpaLLEHs BasloB.
HecoBnaaeHve LieHTpa Macc Ky/Mcbl C €€ OCbi0 BPaLLEHUS NPUBOAUT K TOMY,
YTO Ha KYNIUCYy AENCTBYET LIEHTpobeEXHas cmna

F ~1,723-10~ -K - D’ 1 e g D 16.8

roe D — BHEWHUW AMaMeTp MydTbl; n — 4acTOTa BpPALUEHMUS; s — TOJLLMHA
ONCKA Kynucbl; p — TUIOTHOCTb €€ MaTtepuana;, K — KO3(pPUUMEHT
NPOMOPLUMOHANILHOCTM MeXay CMeLLeHMEM BanoB N ANAMETPOM MYy(Thl.

N3 (16.8) cnegyer, 4UTO C UENblO COKPALUEHUsI BpedHbIX Cun,
YBENMNUYMBAIOLLNX MOTEPU SHEPIrNKN B MydTe U YCKOPAIOLWMX €€ U3HOC, cneayer
YMEHbLLUATb BHELLIHUA ANAMETP KPECTOBO-KY/IMCHOU MYMdDTbl U HE NPUMEHSTH €€
AN coeAuHEeHUs1 BanoB, BpalLalOWMXCA C BbICOKMMW CKOPOCTAMWU. [duaMeTp
KPECTOBO-KYJIMCHON MY Tbl MOXHO BbIYMC/IUTb MO COOTHOLLEHWUIO

raoe h — BbiCOTa rpebHen Kynuchl; f=d_/D — OTHOLLEHWE ANAMETPa OTBEPCTMUSA
B AMCKE K HapY)XHOMY AvameTtpy MydTbl; [o],, = 15...20 MMNa — fonyckaemble
Hanps>KeHUs CMSATUS HA KOHTaKTHbIX noserHocmx Na30B.



PagnanbHoe OTHOCUTENbHOE CMELLEeHMEe BaJloB U MonepeyHoe [ABMXKEHUue
KYJINCbI BbI3bIBAIOT MOMEPEYHHYHO HAlrpy3kKy Ha KOHLaX COeAUNHAEMbLIX BaJ/10OB

roe f=(0,12...0,25) — KO3pPULUNEHT TpeHns Mmexxay 60KOBbIMU NMOBEPXHOCTSIMU
rpebHen Kynucbl 1 Na3osB Nonymyaor.
[loTepwn sHeprun B MydTe xapaktepusytotcs eé K

B npakTuuyecknx pacyétax Ans CTaHAapTHbIX KPeCTOBO-KYNMUCHbLIX MydT
0bbl4HO NpuHumMatoT N, #0,985...0,995.

[pn 60nbLUMX OTHOCMTENBHBLIX CMELLEHMSIX BafoB, Korga paccrtosiHe O
MeXay WX reoMeTpuyecKkMMM OCSMU COM3MEpMMO C AMAMETPOM CaMuX BasioB
WNn yron y AoCTaToyHO Benunk (MOXeT gocturatb A0 45°), n 0cobeHHO npu
nepeaayve BpalleHus Mexay Banamu, KOTopble CNoCobHbl Hapsay C BpaleHUeM
NepemMellaTbca Apyr OTHOCUTENIbHO JApyra B paAuasibHOM WM B YI/10BOM
HanpaBneHnW, MPUMEHSIOT LwWApPHUPHbIe MYMdTbl. B HacTosllee BpeMS
pa3paboTaHO HECKOJIbKO KOHCTPYKLUMN Taknx MydT, MMEIOLNX NOCTOSHHOE UK
rnepeMeHHoe nepeaaTo4yHoe Yncho.
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Puc. 16.9. KOHCTpyKUMS LLAPHUPHOW MY(PTbI
KapaaHa

Hanbonbluee pacnpocTpaHeHne Ha
TpaHCropTe M B MNPOMbIWNEHHOCTM MONYYUINU
WapHupHble  MydTbl  (MydTel KapaaHa) C
KpPeCTOBbIM LapHMPOM (LwapHupoM l'yka) (cxema

Puc. 16.8. KuHemMaTnueckag PWC. 16.8, KOHCTpykums puc. 16.9). MydrTa

cxeMa MydTbl KapaaHa: a) KapgaHa (puc. 16.8, a) coctouT w3 p[AByX
HIAPHUPHOI; §) CIBOEHHOIL. noNyMydT, Kaxaas W3 KOTOpPbIX BbIMNOSIHEHA B

dopMe BukW. [lepbs BWIKM KaXXaou U3
nonymy@T 4 1 B pacrnonoxeHbl noa yriom 90°

OPYr K OpYry, @ Mexay HMMK YCTaHOB/IEHa KpecToBMHA C, KOHLbl KOTOPOW
BpaLLATENbHbIMWU KUHEMATUYECKMMWN NMAapaMn COEANHEHDbI C MEPbSAMU BUJIKM.



[lp paBHOMEpPHOM BpalleHUM BXOAHOro Basa 1 C yrnosom CKOPOCTbIO @,
yrnoBasi CKOpOCTb BbIXOAHOIO Basia @, He byaer NOCTOSIHHOM, a MrHOBeHHoe
nepegaToyHoe 4YMcio NepnoanyecKku MeHFIeTCFI B Te4YeHne Kaxxaoro obopota u
COCTaBnsaeT

rae y — OCTpbIM Yron Mexay reoMeTpuyeckMMW OCsMU BasoB; ¢, — Yron
NoOBOPOTa BeAyWEro Bana, OTCYMTHIBAEMbI OT MOJOXKEHNS  BeAyLleW
nonymydTbl, NPU KOTOPOM eé BUMKA NEXUT B M/IOCKOCTW, MPOXOASLLEN Yepes

reoMeTpmnyeckme OoCcu coeanHsaeMblX BanioB. KoadduumeHT HepaBHOMEPHOCTU
BpalleHnsl BeAOMOro Basia B 3TOM C/lydae

[pn y = 45° , anpny = 52°koapdpuumeHT HepaBHOMEPHOCTU
NpeBbILLAET eanHNLY, NO3TOMY NPpUMEHeHne MydT C WwapHMpoM lN'yka ans yrnos
cBbllle 45° HexkenaTenbHoO.

[na BblpaBHMBAHUS CKOPOCTW BbLIXOAHOMO Bana MPUMEHAIT My(PTy CO
CABOEHHbIM WwapHupoM [yka (puc. 16.8, 6). B aTOM cnyyae, ecnu BWIIKU
NPOMEXYTOYHOrO Bana NexaT B 0AHOW NIOCKOCTU U y =y,=y, 16O v =y,=y, NpU
JIIOOOM 3HAYEHUM y YrNOBblE CKOPOCTU BXOAHOrO (BEAYLIEro) @, U BbIXOAHOIO
(BeAoMoOro) w, BasioB paBHbI 1, CneaoBaTesibHo, u=1.



KoapbduUMEHT NONE3HOro AENCTBUSA €ANHUYHOW LUAPHUPHOW MY(Tbl MOXET
ObITb BbIYMCIEH MO COOTHOLLIEHMIO

roe d — pauaMeTp uandbl KPeCToBWHLI, D — AnaMeTp, Ha KOTOpOM
PacrnofioXXeHbl Uandbl KpecToBMHbI (paccTosiHMe Mexay cepeavHamu uand,
NMeIoLLNX O6LLYIO reOMEeTPUYECKY0 OCb); p - Yron TpeHus Ans NoALMMHUKOB
KPECTOBUHBbI.

Ona raweHnss KpyTunbHbIX konebaHun (konebaHunm yrnoBoM CKOPOCTH),
BbI3BAHHbIX CU/TaMUN MHEPLIMM B MEXaHUYECKNX NpUBOAaxX LUMPOKOE NPUMEHEHNE
HaxoaaT ynpyrue mMydTbl. [N1aBHOM OCOOEHHOCTbIO 3TUX MYMDT SBNSETCS
Hannuue yrnpyroro snemeHTta (pe3nHoBble BTYNIKW, TOpoobpasHas 060/104Ka,
3NaCTUYHAs KPECTOBMHA, Pa3NMYHOrO poda MPYXWHbI M T.M.), KOTOPbIN Npwu
PE3KOM BO3pacTaHuM Harpyskm (MOMeHTa COomnpoTuBEHUs) cnocobeH
nedopmMmpoBaTbCsl, BO3BpallasiCb B MCXOAHOE COCTOSIHME MpPU YMEHbLUEHUM
Harpy3ku A0 HOpMasibHOW paboyen BenunuuHbl. Ynpyrue MydTbl, KpOMe TOro,
AOMYyCKaloT paananbHoe cMelleHme eBanos ao 0,4...0,6 MM 1 yrnoBoe cMellieHne
ocen Banos A0 1,5°.

[OBOMIbHO 4aCTO YMNpPYyrMh 3AEMEHT CAYXUT W AN MNOrNOLEHUS
KonebaTtenbHOM 3Hepruu, T.e. BbIMONHSAET ponb AeMndepa (ycnokoutens)
KPYTUNbHBLIX KONnebaHuu.



MydTa ynpyras BTynouHo-nanbueBasa (MYBI1, puc. 16.10) coctouT um3
ABYX MONyMy@dT, KaXkaash U3 KOTOpPbIX BbIMO/IHEHA B BMAE CTynuubl C (nlaHUEM
Ha OAHOM KOHUe. Ha dnaHue opaHou w3 nonymydT (0bblYHO BeayLlien)
KpensaTcsd nanblbl C HageTbiMM Ha WX CBOOOAHbIE KOHLblI pPe3nHOBbLIMU
KOSibLI@aMn TpaneuenaanbHOro cevyeHust uam roppupoBaHHbIMU  Pe3NHOBbLIMU
BTy/IKaMU. [lpn MOHTaXKe Ha KOHUblI BasioB MNOAyMydTbl YCTaHABMBAKOTCS
dnaHuaMm Apyr K Apyry, a KOHUbl ManbueB C HaAeTbIMU Ha HUX YMNpyrumu
3N1EMEHTaMN BXOASAT B OTBEPCTMUS BTOPOW BEAOMOW MonyMydTbl. MydTbl MYBIT
CTaH4apTMU30BaHbl Af19 BasloB AnaMeTpoM oT 9 ao 160 MM M nepepnaBaeMblX
KpyTSWwmx MoMeHTOoB OT 6,3 A0 16-103 HM (TOCT 21424-93).

[lonyMy®dTbl U3roTaB/INBAKOTCA U3
yyryHa Mapkm He Humxe CY 21-40
, wim cranm Cr. 3. lManbubl — K3

H——— |l ctanm 45 wnm 6onee MpoOYHOM.
e Konbua u BTYNKW pPeE3UHOBbIE, MNPU
% '"'”// I\\\\\\|H|\\\| €€ MPOYHOCTU HA pacCTKEHUEe He
HMXe 6 Mla u TBEpAoCcTM 55...75
VIl eavHuuy no LWopy. Pacuér Mydrt
\}\\\'\\\\ MYBI1 Bené€tcd no ABYM OCHOBHbIM
napamMeTpam: nanbubl MYydDThI
paccyMTbiBaAlOTCA Ha uM3rmb, a
pe3nHoBble KO/bLa WAN BTYNKU Ha
Puc. 16.10. MydTa ynpyras CMATME NO NOBEPXHOCTU UnanHAapa.
BTY/I04HO-NAasbLieBas




MydTb! ynpyrme ¢ TopoobpasHou obonoukon (puc. 16.11) obnagatot
60/blLUON KPYTWUIBbHOW, paananbHOM W YrnoBOWM MOAATIMBOCTBIO M COrMacHoO
FOCT P 50892-96 m3rotaBnMBaloTCa C 060N0YKOU BbIMYK/I0ro WA BOrHYyTOro
npodunsa. B cBoto ouyepeab, MydTbl C 060/104KOM BbINYKIOrO NMpodunsg MoryT
6bITb C paspe3Hov nnn HepapesHou (FTOCT 20884-93) ob6onoukomn.

KOHCTpyKUMA MydT C Hepa3pe3HoM O060/I04KOW MpeacTaBieHa Ha puC.
16.11. MydTa coctouT mn3 ABYX MNONYMYdT, CHAOXEHHbIX @naHUaMKu, U
TOpo0obpa3HoM 0060104YKM, NMPUKPENIEHHON CBOEU MNEPUPEPUYECKON YACTbiO K
(paHUaM C NOMOLLbIO NPUXMMHBIX ANCKOB U BUHTOB, CTAMMBAIOLLNX 3TN AUCKU C
dnaHuamMm nonymydT. MpMXKMMHBIE ANCKM AN Hepa3pe3HoOM TOopoobpasHOM
060104kM pa3pesHble (BbIMNOMHAOTCA M3 ABYX MM Bonbluero yicna Aetaneu,
coeiMHSIEMbIX MOCPEACTBOM BVIHTOB), 011 pa3pe3HON — LiefbHbIE.

MeTtannuyeckne paetann MydTbl
n3rotaenmearotTca u3 craam Cr. 3
nnn 6onee npo4dHom. Topoobpa3Has
060/104Ka M3 pe3nHbl C MPOYHOCTbIO
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\,/ % He MeHee 10 Mlla u wMoaynem
\i / ynpyrocty npu 100% yanuHeHuu He
4
9 HUXe S5MMa. TopoobpasHble
obonoykn MydpT AmameTpom 6onee
Puc. 16.11. MydTa c Hepa3pe3HoK 300 MM apMupyloTC  KOPAOBbIMM
TOpoobpa3HoM 060104KON: HUTSMW ONS YBENIMYEHUS HeCyLLeu

a) BbIMyK/I0ro nﬂggcdgm;'_; 6) BOrHYTOrO CMOCOBHOCTM M CpoKa CIyX6bl.



[ToNOXUTENbHBIM KayecTBOM MydT C Topoobpa3Hom 060/104KON ABNSETCS
BbICOKAs AeMnupytoLlasi CnocobHOCTb npu 60MblUNX paauasnbHbIX U Yr0BbIX
HECOOCHOCTSAX CoeAMHSIEMbIX BanoB (0ceBoe cMelleHue 4 < 5 MM; pagmanbHoe
— 0 < 6 MM; yrnoBoe — y < 6°) Npu BbICOKOW YacToTe nx BpalleHus (ao 2500
MWH-1 U BbilLE).

Metoaunka noabopa craHAapTHbLIX MYPT

MydTbl, Haweawme Haubonbliee npuMeHeHne (LapHUPHbIE, C YNpPyrowu
Topoobpa3HoM  06OMOYKOM,  BTY/IOMHO-MAnbLUEBbIE WM paa APYyrux),
CTaHAapTM30BaHbl. [NaBHOM MacnoOpTHOM  XapaKTEPUCTUKOW CTaHAapTHOM
MydTbl SIBNSIETCA BeNUMYMHA MaKcuManbHOro MoMeHta [T] (yka3bliBaeTcs B
CTaHAapTe), KOTOPbIM OHa crnocobHa nepeaatb. [03TOMY CTaHAAPTM30BAHHbIE
MydTbl noabupaldTcd B  COOTBETCTBMM C  BEIMMMHOM  NepeaaBaeMoro
BpaLlaloLLIeEro MOMEHTa Mo YC/I0BUIO

roe T — pabounn MOMeHT, nepeaaBaemMbii MydbTon, K — KO3DULMEHT YCTOBUM
paboTbl M OTBETCTBEHHOCTM MPUBOAQ, YYMTbIBAIOWIMA BO3pacTaHUE HarpysKu
NpU HeWTaTHbIX cUTyaumsx. B MawmnHocTpoeHun 1,0 < K < 6,0. KoappuuneHT K
SABNSIETCA MPOU3BEAEHMEM HECKOSIbKMX YacTHbIX KoadduumeHToB. Hambonee
ynoTpebuMbIMK SABASIIOTCS ABa U3 HMX, YTO MO3BOJISIET 3anMcaTb



rae k, — KO3(PPUUMEHT OTBETCTBEHHOCTU (OTKa3 My(Thbl BbI3bIBAET OCTAHOBKY
MaLUWHbI, TO k =1; aBaputo MalWuHbl — k =1,2; aBaputo HECKOJIbKUX MalUWH —
k =1,5; aBapmo C 4enoBeyecKMMu )KepTBaMM katactpody — k =1,8); k -
KoacbcbmumeHT ycnoBun pabotbl MawuHbl (pabota 6e3 peBepcmpOBaHMﬂ
CMOKOMWHas k=1, HepaBHOMEpHas Harpy3ka — k =I,1...1,3, TshKENas paboTa C
yaapamm u peBepcmpOBaHmeM —k =13...1 ,3). dco6b|e ycnosusi paboTtbl MOryT
ObITb YUYTEHblI BBEIEHNEM I'IOBbILua}OLLI,VIX KO3 PULIMEHTOB.

[Nlocne BblbOpa MYydTbl C COOTBETCTBYIOLIMM MaKCMMasibHbIM MNepeaaBaeMbiM
MOMEHTOM MPOBEPSIETCHd BO3MOXHOCTb YCTAHOBKW 3/IEMEHTOB MYy(dTbl Ha
coeauHsieMble Basibl U3BECTHOro AnaMeTpa. lNpun 3TOM crnefyeT yyvyecTb, YTO, BO-
nepBblX, CTaHAapTaMM [OMNYCKaeTCHd W3roToB/IEHNE OAMHAKOBbLIX 3/IEMEHTOB
MydTbl Ha HECKOJIbKO BapWaHTOB MOCaAO04YHbIX AMAMETpPOB, a BO-BTOPbIX,
60/bLNMHCTBO MYdT AOMYCKAET PACTOYKY MOCaA0YHbIX OTBEPCTUN B AOCTATOYHO
LLIMPOKOM JINAra30He, N Takasl pacTo4ka, ecsim OHa Heobxoamma, AO/MKHA ObITb
yKa3aHa B 3aKa3HoMW cneundukaumn.,

CaMocTosiTeNIbHO U3Y4YNTb MO YYEOHUKY
3) MydThl cuenHble (KynaykoBble, 3ybuaTblie, PPUKLNOHHbIE).
4) MydTbl aBTOMaTUYECKME.



KoHeLl nekyumn.
Cnacunbo 3a BHMMaHue!



