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BBenenue

CTyneHThl JTOJKHBI BBITIOJHUTH KYpCOBOM MpoeKT (paboTy) Ha TeMmy:
«I[IpoexTrpoBanue penykTopa K MpUBOLY». BrinmonHenue npoekra (paboTsl) —
nepBasi cCaMOCTOSITENIbHAsE KOHCTPYKTOpCKasi padoTa CTyAEHTOB, KOTOpasi OCHO-
BBIBAE€TCA HAa WCIOJB30BAHWM 3HAHWW MO AUCHMIUIMHAM: «Jletamu mammny,
«Conporusnenue marepuanosy, «Teopernueckass MexaHuKay, «DPuU3HKay,
«MamurHocTpouTenpbHoe YepueHuey, «Marepuanosenenue» u ap. Llens mpoek-
Ta — Pa3BUTHE MHKXEHEPHOTO MBIIUICHUS, YMEHHUE HCIOJb30BaTh MPEAIIECTBY-
IOLMI OIBIT, HAXOJWUTHh HOBBIE MJEU, PACCMAaTPUBATh MHOTOBAPUAHTHOCTH pe-
meHuil. CTyIEeHThI TaKXKe BBINOJIHAIOT TPH JIabopaTtopHble padoThl: «Koco3yOsrii

penykrop», «KoHnueckuii peyktop», «YepBsiUHbBIN PEyKTOPY.

1. CocTaB u 00beM KypCOBOI'0 MPOEKTA

KypcoBoii mpoekT (paboTa) COCTOUT U3 PACUETHOW YaCTH, KOTOpas

oopMIISIETCSI B PACUETHO-TIOSICHUTENBHYIO 3aMMCKY, U TpaduecKoil YacTu.

1.1. TI'paduyeckasi 4yacTh

CryeHTbl BBINOJHSAIOT KOMIIOHOBKY PEIyKTOpa Ha JIUCTE MUJIUMETPO-
BOIl Oymaru, KOTOpas MOJAIIMBAETCS K PacyeTHO-TIOACHUTEIbHON 3aIUCKE,
| muct — cOopounbit yepTex «OOUUH BU peAYKTOpa», cieludUKaius K HeMy.
Ha yeprexe npocraBisercs MOCaAKA Ha CONPATraeMble MOBEPXHOCTH, YKAa3bIBa-
IOTCSl TEXHUUYECKAsi XapaKTepPUCTUKA M TEXHUYECKUE TpPeOOBaHUS K PEAYKTODY.
Boinmonnsiercst Ha ¢popmare Al. UepTexxu neraneil, BeluepunBaroTcs Ha (popma-

tax A3, A2 (3yOuatoe (duepBsiUHOE) KOJIECO, Ball BEJOMBIH, Kpbiiika). Ha uepre-



KaX YKa3bIBAIOT OOITYCKH HOBerHOCTCﬁ, HX HMEPOXOBATOCTb, TCXHHUYCCKHUC

TpeboBanus Kk aeransam [1, ¢. 80, 113; 7, ¢. 263; 8, ¢. 197; 9, c. 308].

[Ipu BbIYEepUMBaHUU JIeTaNIEH PeIyKTOpa 32 OCHOBY OpaTh y4yeOHbIE MOCO-

oust.
Tabnuya 1
No Jluteparypa
HaumenoBanue
n/n [1] [7] [8] [9]
KoncTpykuus 3ydouaThix
1 c. 62..75 c. 230...238 c. 159...164 | c.152...165
U YEPBAYHBIX KOJIEC
c. 149...151;
2 | KpbIlky moAmmmHuKoOB c. 197...198 c. 125..127 c. 392...397
375...376
3 | Crakanbl c. 147 c. 198 c. 133 c. 197...198
c. 199...209;
4 | MaHXeThbl c. 181;430 ¢.209...210 c. 127...129 208
5 | K ¢ 201207 238...242 167...170 210...224
OpIyc penyKkTopa c.238... c. 167... c.210...
PHYE PEAYITOP 276..277
6 | CmoTpoBOE OKHO c. 180 c.244 c. 178 c. 228
CnuBHOE OTBEpCTHE,
7 c. 178 c. 246 c. 179 c. 246...247
npoOka
8 | Macnoyka3zatenb c. 179 c. 254...255 c. 177 c.243..244
KoncTtpynpoBanue c. 180...187,; c. 169...172;
9 c. 190...212 c. 106...109
OIIOp BAJIOB 197 187...193
Crienuduxanus c. 276...283;
10 ¢.397..401 c. 117 c. 194; 225
K COOpOYHOMY UEPTEKY 315
Mertu3bl (0ONTHI, BUHTBI, c. 426...428; c. 243, c. 136...139,
11 c. 376...383
m1aii0bl, raiiku U T. 11.) 436...439 188...196 170
BeruepunBanue
TIOIITUITHIKOB
12 c. 141 c. 177...178 c. 133 c. 208
M0 OTHOCUTETHHBIM
pa3Mepam




1.2. PacueTHO-MIOSICHUTEJIbHASA 3ANMNCKA

Boinonnsiercss Ha nuctax ¢opmarta A4, COCTOUT U3 paslieNioB, KOTOPHIE
HyMepyloTcs apabckumu 1udpamu. B TekcTe yka3blBarOTCS CCHUIKM Ha JIUTEpa-
Typy. CHUCOK JUTepaTrypbl MPUBOJUTCS HA TMOCJIEAHEH CTpaHUIE 3aIlvCKU.

|-if TUCT — 3TO UCXOAHBIC TaHHBIE, CXEMa MPUBOJIA U 3a/IaHHE HA MPOEKT.
I1-i1 muct — comepkaHue MPOEKTa: MEPEUYEHb Pa3JeIOB C YKa3aHUEM CTPAHUII.
PacueTHo-mIOsICHUTEIBHAS 3aITMCKA HAUMHACTCS C 88edeHus. 311eCh TaeTcs OIpe-
JIeJICHUE PEyKTOpa, MEePEUUCIISIIOTCS. €ro JOCTOMHCTBA M HEJAOCTATKH, 00JIacTh

pUMEHEeHHSI, 0COOEHHOCTH KOHCTPYKIWH. [/, ¢. 9...22; 8, c. 20...37].

Pazoen 1. Ilondop nBuraresisi, KHHEeMaTHYeCKU A
U CMJIOBOH pacyeT NPUBOAA
N3yuaercs cxema npuBOAa, UCXOJHBIE JaHHBIE JJIs pacyeTa. BeIABIAIOT-
csl BeIylui U BeIoMbIi Ball peaykropa. Onpeaensiercs oommii KITJ[ npuBona:
Nogm =M1 " M2 *N3 K -Mp,

rae N, — KIIJI onpenensieMbIx 31€MEHTOB ITPUBOJA.

Tabnuya 2
Ne
i [Iepenaua KITA
1 3y0uarbie OTKPBITHIE MTepeIaun 0,95...0,96
2 3y0Ouatele 3aKpbIThIE NIEpeIadn:
— UUIMHAPUYECKHE 0,97...0,98
— KOHUYECKUE 0,96...0,97
3 UYepssiuHas 3aKpbITas nepegada 0,7..0,85
[{ermHas nmepegayda 0,90...0,95
5 Pemennas nepenaua:
— C TUNIOCKUM PEMHEM 0,96...0,98
— C KJIMHOBBIM PEMHEM 0,95...0,97




No
[Tepenaua KIIJI,
/1
6 My 0,97...0,98
7 [Tapa MOANTUITHIKOBBIX y3JIOB 0,99...0,995

3areM HaXo0aIuM Tpe6yeMy}o MOIIHOCTH ABHUI'aTCJIA:

P

_ mon
PTpe6 - '
00111

rac P , — HOJIC3HAA MOIIHOCTD IIPUBOAA, JaHa B UCXOJHBIX JaHHBIX.

TI10.
BeiOupaercss nBurarenb mo TpeOyeMol MOLIHOCTH W3 JuTeparypsl [1,

c.417;7,¢c. 390; 8, c. 227...228; 9, c. 384].

Kenarenbho, 9to0bl Mgy, = (750K 1500) 06/Mus. CHHXpOHHAS CKO-

pPOCTh ABUTATENS ObUla B 9TOM MHTEpPBaje, YTOObI MOXKHO CIPOCKTUPOBATH O/I-
HOCTYyNEeHYaThIN penykrop. Omnpenensercs odInee nepeaaTouHoe YUCI0 MPUBO-

Ja.

r1e N — YacToTa BpallleHUs BHIXOIHOTO BaJia MPUBOJA, JaHA B HCXOMHBIX JaH-
HbIX. OO11ee nepe1aToOuyHOE YUCIIO MTPUBOJIA Pa30UBAETCS MO CTYIICHSM:

u=u,,U

pen™ oTKp.ep !

rae U, — MepefaTovHoe YUCIO PENyKTOpa;

Uorkp. mep — MEPEIATOYHOE YHCIO OTKPBHITOH Iepeaun (PEMEHHOH, LEIHOM,
3y04aToii),
Upenr Uorip. nep BBIOMpatoTes mo Tabir. 3



Tabauya 3

Ne [Tepenarounoe yucio
Ilepenaua
/1 «U»
1 |LlenHble nepenayn 3..6
2 |Pemennsie nepenaun
— C TUIOCKHM PEMHEM 2.4
— C KJIMHOBUHBIM PEMHEM 2.5

3 |3ybuaroe mepemayu 3aKphITas:

— MUJIHHAPUYECKAst 25..4,5
— KOHMYecKas 2.4
4 |3ybOuaras OTKpBITas Mepenadn 3...6,3
5 [|YepBsiuHas nepemauu 8...80

PaccunteiBacm YTJIOBBIC CKOPOCTH Ha BCCX BajlaX IPHUBOJA ;.

TN
w; = E

OHpeIICJ'IﬂeM 4acTOThbl Bpalll€HHUS BCCX BaJIOB IIPHUBOAA ni, BBIYHUCJISICEM

KpyTAIMC MOMCHTBI Ha BaJiaXx:

.
i
rae P, —momHOCTh Ha Bamy, BT;
T; = 9550 i ,
0j

rae P, —momHOCTh Ha Bany, KBT.

Bce BbunCieHHBIE 3HaUCHUS 3aHOCUM B TaOHILy (CM. popMy HUKE).

Dopma

Homep Bana N, 06/Mun oj, ¢t T, H-m




Pazoen 2. Pacyet 3aKpbITOi 3y04aToil (YepBAYHOI) mepeaavun

Breibupaem Mmatepuan 3yOuaThiX KOJeC, TBEPAOCTb IIECTEPHH U KoJjeca.
[Tpruem TBepAOCTH LIECTEPHU JIOJIKHA OBITH BBILIE, YEM Yy KoJjieca, T. K. MIECTePHS
UMEET MEHBILINE pa3Mephl, €€ 3yObs Yallle BCTYMAIOT B KOHTAKT MPH 3alleTJICHUH U
ObICTpee U3HAIIMBAIOTCS.

Marepuan MOKHO BBIOpPATH:

3ybuameie nepedauu Yepesunvle nepedatu
[1,c. 13...14] [1, c. 31]

[7,c.34..3] [7, c. 66...68]

[8, c. 46] [8, c. 78]

[9, c. 49] [9, c. 54...55]

OnpenensieM J0MyCKaeMble€ PACUECTHbIE KOHTAKTHBIE HAIIPSKEHUS [GH] :

Jl71st K0co3yOBIX TIepenay
[GH] = 0’45(|_GH1 J+ lGHg J)’

e |:GH :| ) |:G H ] — AOITyCKACMbIC KOHTAKTHLIC HAIIPSOKCHUS HMICCTCPHU 1 KOJIECaA.

Jnst mpssMo3yOBbIX mepenay [GH] — 3TO MEHbIIEE U3 |:GH‘:| " |:GH } :

3areM pacyeT 3yOUaThiX U YCPBAUHBIX MEpead UICT 10 METOANKAM:
3ybuamule nepedauu Yepssaunvle nepeoaiu
a) llwmmanpudeckue:
[1,c.16..25] [1, c. 30...36]
[7,c. 35...47] [7, c. 54...68]
[8,c.49..56 ] [8, c. 76...84]
[9,c. 58..65] [9, c. 71...75]
0) Konnueckue:
[1,c. 25...30]
[7,c.47..53]
[8, c. 56...61]
[19, c. 65...71]



Pexomenoayuu:

1. MexoceBoe paccTosaHue a,, I LMIMHIPUYIECKHUX 3y0UaThIX repeaay
Be1Oupaetcs mo ['OCT 2185-66; a mst uepBsunbix niepeaad mo ['OCT 2144-76.
2. Monynp 3anemienuss M Beioupaerca no 'OCT 9563—-60, npuyem

B y‘-I€6HBIX IIPOCKTAX MOAYJb M >1 MM, IJI1 KOHHYCCKHUX IICpcaaqd 3HAYCHHUC

MOJYJSl MOKHO JI0 CTAaHAAPTHOI'O HE OKPYTJISTh.

3. Jlyis 4epBsYHBIX PEAYKTOPOB BBIMIOJIHSIETCS TEIJIOBOM pacuer, CMOTPU

murepatypy [1, c. 36...37; 8, c. 83...84].

4. VYron 3auemneHus o, = 20°.
5. ¥Yron HakiI0Ha 3yObEB:
— U151 K0co3yObIx komec 8° <[3<18°,
— JUIs IIEBPOHHBIX Kosec 25° <3 <40°.

6. Pacxoxmenust (akTUIECKOTO M BRIOPAHHOTO MEPEIaTOUYHOTO Yncia He

JOJDKHO TpeBbIIaTh 3...4 %.
7. Ecmm mpu mpoBepke Ha KOHTAKTHYIO BBIHOCIHMBOCTH 3yObEB TOIYYH-
JI0Ch, YTO [GH]< Gy, TO IONyCTUM meperpy3 Ha 5 %. B cinyyae Gombluoro nepe-
rpy3a HaJl0 MEHATh MaTepuall KOJIeC WM T€OMETPUUYECKHE TTapaMeTphl TIepeIadm.
8. Ywucino 3yObeB IIeCTepHHU:

Z, >17cos®p.

Yucna 3yObeB mectepHd Zq U Z, DOIDKHBI OBITH LEJIBIMH YUCTAMH.

Pazoen 3. Pacuer OTKPBITOI Nepexavyu NpUuBoAa
B 3amannsax B Ka4eCTBE OTKPBITOM Iepeaadn MOKET OBITh:
a) 3ybOuaras mepenada — pacuet o meroauke: [1, ¢. 16...25];
[7, c. 35...47];
[8, c. 49...56];
[9, c. 58...65].
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0) peMeHHas mepejava — pacyer mo meroauke: [7, ¢. 130...136];
[8, c.97...98];
[9, c. 82...88].
B) IICIHas rmepeaada — pacuer mo Mmeroauke: [7, ¢. 149...154];
[8, c. 101...103];
[9, c. 89...94].

Pazoen 4. PacyeT Beaylllero M BeJI0MOro BajiOB peayKTopa
Br100p ¥ pacyer NOAMIMIIHUKOB

HpellBapI/ITCJILHO onpcaAcsiICM JUaMCTPhbl BXOJHOI'O U BBIXOAHOI'O Y4aCT-

koB | u |l BasoB 1o hopmye

rae | — KpyTAIIMA MOMEHT Ha Bay,

[1] =20K 25 MIla — nomyckaemoe KacaTelbHOE HANPsHKCHHE MaTepuana

Baja.

PacueTHbI TuamMeTp OKPYIJsieM B OOJBIIYIO CTOpPOHY 10 O jaBurarers,

YTOOBI MOKHO OBIIO COCONHUTD d ~ C POTOPOM ABUI'AaTCJIA IIPHU ITIOMOIIHU MY ((PTHEI.
by

| u Il Banm — 3T0 cTymeHyaTsie Bajbl. J[MamMeTp UX COCEIHUX YYaCTKOB
JOJKEH otinyatcs Ha (6...10) mm.

JlnameTpsl O MOAMMITHUKN d, TODKHBI OBITH KpaTHBI IATH. | Bal Tex-
HOJIOTUYHO BBIMOJIHATH B BUJI€ BAJIA-IIIECTEPHU, €CIU Upeﬂ >2,8. Jlnuny y4acr-

KOB BaJIOB BBIOMPAIOT KOHCTPYKTHBHO, UCIIONB3Ys pacyeTs! B pasa. 2, 3 (b, b,

— IIUpUHA IeCTepHU U Kojec; | — nmmaa nomymydrsl, B, — IIUpUHA OIKHBa

11



peMeHHOH nepenauu, B — mupuHa noAmMnyuKa). [lpyu Ha3HaueHUU NOIUITHY-
KOB CIIEZy€T y4eCThb CIEAYIOIIEE:

1) nns KOHUYECKUX pEAYKTOPOB Ha 00a Baja CTaBAT KOHUYECKHE
POJIMKONOIIIMITHUKY, NIEpBOHAYaJIbHO Jierko cepuu. Ha |-ii Ban »kenarenpHO
10 CXEME «BPaCTsHKKY», Ha || Bas1 o cxeme «Bpacnopy;

2) Ans YepBSIYHBIX PEIYKTOPOB — KOHHYECKHE POJIMKOIOAIIHITHIKH,
Ha 000MX BaJIax CXema «BpacIropy;

3) Koco3yOble IMIMHIPUYECKUE PEIyKTOpbl. Ecmu pemykTop mpsMo3y-
ObIN IMIMHAPUYECKUI, Ha 00a Bajia CTaBAT paJualibHbIe MIAPUKONOIINITHUKHY,
HAaYMHAIOT C JIETKOU CEpUH;

4) ecnu peayKTOp MICBPOHHBIH NWIMHAPHYCCKHIA, Ha TIEPBBI Ball CTaBST
MOAIIMIIHUKY C KOPOTKHMH LWIMHAPWUYECKUMH DPOJIMKAMHU; BaJl BBIIIOJIHSAIOT
maBaronM. Ha BTOpoM Bally yCTaHaBIMBAIOT PaJUabHbIE IIAPUKOIOAIINII-
HUKH, IEPBOHAYAJILHO JIETKOW CEPUH.

Ot yepreka Bajla IEPEXOIAT K €0 pacueTHOM CXEME, 3arpyKaroT BaJl CU-

JJaMU U CTPOSIT TPH SIIOPHI:
@ — BIIIOPa KPYTSIIUX MOMEHTOB;
@ — II0pa U3rHOAIOIIUX MOMEHTOB B BEPTUKAIBHOMN MJIOCKOCTH;
@ — 3MIOpa U3rHOAOIIMX MOMEHTOB B TOPU30HTAIBLHOM IJIOCKOCTH.

Bauibl 3arpyxaroT CiIeayromuMy Harpy3KaMu:

F — okpyxHas cuia 3aleIuIeHus], IPUKIIANBIBACTCS M0 KacaTelnbHOU K Jie-

JUTENLHOW OKPY>KHOCTH LIECTEPHU WM KOJeca, paccuuTaHa B pasf. 2. Hampas-

JICHA 110 X0y BpalllCHU JJIA KOJISCA, ITPOTHUB XO0/1a BPAIICHUA IJI IICCTCPHU,

12



F, — pagnanbHas cuna 3aleneHus, HalpaBjieHa IO Paguycy K LEHTpY

IIECTEPHU WJIM KoJIeca, pacCurTaHa B pa3jl. 2, ACHCTBYET B BEPTUKAILHOM ILJIOC-
KOCTH;

Fa — 0CCBaiA CHJia 3alCIJICHUA, HAIIPpABJICHA IIApaJIICIIBHO OCH IMCCTCPHU

Hn KOJICCA. I[eﬁCTByeT B BepTHKaHBHOﬁ INIOCKOCTH, BBI3bIBAA BHCLHCHTPCHHOC

pacTsHKEeHUE-CoKaTHE Bajla, JUISl MOCTPOCHHMS IO ONPEAEISIIOT H3ruOaronuii

mMoMeHT M, :
M, = Fa% :

rae d; — ruamMeTps AeIUTeIBHBIX OKPYKHOCTEH IECTePHH WIIH KOJIeca.

Hanpasnenue F, 3aBucut ot cunbl K 1 0T TOro, KaKkoi Hak/IOH 3yObeB —
npaBblil niu neBbld. F;, =0 — s mMEeBpOHHBIX U NPAMO3YObIX LIMIMHIPUUECKUX
nepenad; Fg — cuia gaBiaeHUs Ha BaJl PEMEHHOM WIM LIEHOM nepeaadn. Pac-
CUMTBIBAETCA B pas3j. 3, NPUKIAIBIBACTCS IO CEPEAUHE yJacTKa BaJla db1 : de
nmapayuiensHo cune F,. JleficTByeT B BepTHKaNbHON minockoctd; Fyy — cuia
My(QThl — AEUCTBYET B FTOPU3OHTAIILHOM IJIOCKOCTH, MPUKIAIABIBAETCS K TOPILY

BaJa apajuiebHo cuiie b ¥ HampapieHa B IPOTUBOIMOJIOKHYO CTOPOHY.

JI1s1 OBICTPOXOIHBIX BAJIOB:

Fv =504/T; .

I[J'Iﬂ TUXOXOJHBIX BAJIOB.

Fyv =125T; .

I[J'Iﬂ BBIXOAHBIX BAJIOB YCPBAYHBIX II€peaay.

Fv =2504T; .

13



HpI/I pacdeTe NOAIIMUITHUKOB I10 ,Z[I/IHaMI/I‘IGCKOﬁ rpy3onogbE€EMHOCTH CHaA-

qaJia ONpeAeIIAIOTC CyMMApHBIE PEAKIIUU OIIOP:

Ri :4,Ri2+Ri2’

rac Ri ; Ri — BCPTHUKAJIBHAA U TOPU3OHTAJIbHAA PCAKIIUA OIIOP.

PaccunThIBalOT 3KBUBAJICHTHYIO HArpys3Ky, JEMCTBYIOIIYIO Ha IOJIIHUII-

HUK:
F, :(XVRi + FaY)K6Kt :

rae X, Y — ko3QpuuueHTsl paguanbHOU U OCEBOM HArpy3KH,

Ks =1K 1,1 — ko3¢ punment 6e3onacHocTH,

Ki =1K 1,05 — temnepaTtypHblii Ko3hHULIHEHT,

V =1 — ecnu BpamaeTcs BHyTPEHHEE KOJIbLIO MOIINITHUKA,

V =12 — ecnu BpalaeTcsi HApy>KHOE KOJIBIIO.

JUIs IIEBPOHHBIX U MPAMO3YOBIX LWIMHAPUYECKUX peryKTopoB F, =0,
03TOMY

F, =VR;K;K;.
OmnpenensieM pacueTHYIO JIOJITOBEYHOCTh MOAIIUITHUKA, U:

(04
C 6
— | 107a,a
(F) 1423

L, =2 ,
h 60N

rae  C— nuHaMH4YecKas rpy30N0AbEMHOCTD MOAINUNHUKA, H;

o=3 — JUI MIapUKOIIOAIIUITHHUKOB,

0 =— — IJI1 POJHUKOIIOAIIUITHUKOB,

3

N — 4YacToTa BpalllcHUS Bayia, JJIi KOTOPOro IOAOHMpacM ITOAIIMITHUKH,
00/MUH;

3y =1 — k03P PUIMEHT HANEIKHOCTH;
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ay3 =0,7K 0,8 — 11 mapuKONOAIIUITHUKOB;
ay3 =0,6K 0,7 — 11 pOAMKONOIIUITHUKOB, TPU OOBIYHBIX YCIOBUSX;
ay3 =0,5K 0,6 — 11 NOJIMIMITHUKOB € HWINHAPUYECKUMU POJIMKAMHU.

HOI[IIII/IHHI/IK IroACH, CCJIN BBIITOJIHACTCA HCPABCHCTBO

1
Ln 2> Loey,
2
TrAc LpeI[ — JOJITOBCYHOCTD 3alCINNICHHA PCAYKTOPA, 1ACTCA B 3aIdHUH.

Eciv HEpaBEHCTBO HE BBIIOJIHAETCS, OEpeM MOIIIUITHUAK CIEIYIOMIEH Cce-
PHH WUINW CTaBHUM B HanoOoJee HAarpy’>XCHHYIO OIIOpY JABa ITOJUIMITHHUKA, 06pa3y-
IOIIMX OJMH TOAIIUITHUKOBKIN y3el. [Ipu 3ToM B pacderax JUHaMUYecKas Tpy-
30II0OABCMHOCTD YBCIIMUYNBACTCA TaK.
I IHAPUKOBBIX IMOOIIUITHUKOB.
C =~1,625C;
IS POJIMKOBBIX ITOAIIUITHUKOB
C~1714C.
CraTudeckasi rpy30I0,IbeMHOCTh y/IBAUBACTCH:
CO Z = 2C0
ITocne pacdcTa BAJIOB U 3allCINICHUA MOKHO IIPHUCTYIIATh K BBIITOJIHCHHUIO

KOMITIOHOBKH PEyKTOpa.

Pazoden 5. PacueT KOHCTPYKTHBHBIX Pa3MepoB KOpIyca
U KPBIIIKH PeIyKTOpa
PaccunTbiBaeM TOJIIMHY CTEHOK KOPITyCa M KPBILIKH PEAYKTOpPA, TPUIEM

Omin =6 MMm. OmpenensieM TOJNIKMHY BEPXHETO U HUXKHETO MOSCOB PEAYKTOpA.
PaccunteiBacM auaMeTpbl (yHIaMeHTHbIX GonroB O; mmamerpsl OGONTOB,

CKPETULIIOIIMX KPBIMIKY U Kopryc d,, nuamerps mrudToB 04. 3HaueHns qua-
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METPOB OKPYIJISIEM A0 CTaHIAPTHBIX. DOpMyIIbl JIsl pacu€ToB OpaTh U3 JIMTEpa-

Typsl: [1, ¢. 262...267; 7, c. 241...242; 8, c. 168...171; 9, c. 214...225].

Pa3zoen 6. PacueTr IIMMOHOYHLIX COCAUHEHHNI HA CMATHE

B KypcoBOM MpoekTe PEKOMEHAYETCS HCIO0JIb30BaTh MPU3MATHUYECKUE
mmonku 1o ['OCT 23360-78. Pa3mepbl MIMOHOK MOAOHMpPaEM B 3aBUCUMOCTH
OT nuameTpa Baia. JJIMHY MIMOHKHA OMpPEACNsiEeM KOHCTPYKTUBHO U OKPYTJIsieM
70 cTaHAapTHOTO 3HaueHwus. [IImoOHOYHBIE COEMHEHMS] PACCUUTHIBAEM HA CMSi-

THUC:

cM :LS[GCM]’
dilp(h—tl)

(&)

Tae Ti — KpYyTSIIAA MOMEHT Ha Baiy, H-M;
di — AUaMCTp BaJjia, MM,
| p pabouas JJIMHA IMITMOHKU, MM;

h — BbICOTA IITIOHKH, MM;

t; — rmyOuHa nasa Bana, MM;
[y, ]=100K 110 MIIa, eciu cTynuma cranbHas;
[GCM] = 50K 70 MlIla, ecnu ctynwuia u3 4yryHa.

Ecnu HepaBEeHCTBO HE BBIMONHSCTCS, TO JOIMYCKAeTCS YCTaHOBKA IBYX
MMNoHOK 1o yriioM 180°. Pa3zMeps! mImoHOK OepyTCst U3 CIEAYIOMINX TaOJIHII:
[1,c.77..78];
[7,c. 168...170];
[8, c. 149...150];
[9, c. 427...428, 251...252].
Jlomycku ¥ IOCaIKU Ha MITTOHOYHOE COSAMHEHUS U3YyJaroTCs MO yueOHHU-

KaM.

[1, c. 78];
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[7,c. 197...198];
[9, c. 179...180].

Pazoen 7. Pacuer BeIOMOI0 BAJIa HA YCTAJOCTHYIO IPOYHOCTD

Pacder BBITOHSETCS JUTSI OJTHOTO CEUCHHUS BEIOMOTO BaJia IO 3y0UaThiM
kosecoM. CunTaeM, 4YTO HOPMAJIBHBIC HAMPSKEHUSI G W3MEHSETCS 10 CHMMET-
PUYHOMY IIHUKITY, a KacaTeJIbHbIC HAMPSKEHHUS T 10 OTHYJIeBOMY Iukiy. Ciieny-
€T paccuuTaTh KOA(OUIIMEHT 3amaca yCTaJOCTHON MTPOYHOCTH:
SsS,

JS2+52

rae [S] — JoIycKaeMblid KoahGUIIMEHT 3amaca IpOYHOCTH,

S = >[S]=15K 2,

Ss, S; — kK03 PumeHTsI 3an1aca MPOYHOCTH [0 HOPMAIBHBIM U KacaTEeJIbHBIM

HaIpsHKCHUAM, OIIPCACIIAIOTCA 110 MCTOJUKE:!
[1,c. 169...171];
[7, c. 162...167];
[8, c. 153...157];
[9, c. 253...259].

3navenns T, M,, M y B JaHHOM CCUYCHHUHU OpaThb ¢ 3IIOp AJIT BEIOMOTO

BaJa.
Pazoen 8. Cma3piBaHune 3y0UaTOro 3auenjeHust
U MOAIIUITHUKOBBIX y3JI0B
B sTom pazzene onuckiBaeTCs Coco0 cMa3Ku, HA3HAYaeTCsl COPT Macia,
YKa3bIBA€TCs €r0 BA3KOCTh U PACX0]l CMa3KHU:
[1,c 172..177];
[7, ¢ 250...255];
[8, c 173...183];
[9, ¢ 240...250].

17



Pazoen 9. Boi6op MmypThI
PekomenmyeTcss B MPUBOAAX HCIOIB30BATh KOMIICHCUPYIOIIHE MYQTHI
WM YIIpyTue My(QThl, KOTOPbIE MOKHO BBIOPATH M0 yUCOHUKAM:
[1, ¢ 305...319];
[7,c.274..281],
[8, c 185...191];
[9, ¢ 240...250].

B paznene ykazath nuamertp, AJuHy My(ThI, OnucaTh €€ Ha3HAYEHUE U
npuHIUN paboTel. [loscHUTENbHAS 3amMCKa 3aKAaHUYMBACTCS «3aKITIOUYCHUEM),
IJI€ JIelaeTCs BBIBOJI IO CIPOEKTUPOBAHHOMY PEAYKTOPY.

Jlanee B mocoOMM MPeyCMOTPEHBI CISAYIOIINE MPUI0KCHHUS

npwi. 1 «PacueTHO-MOSICHUTENBHAS 3alMCKa K KYPCOBOMY MPOEKTY (pa-
oore) Ha Temy: «lIpoexTupoBaHHEe peIyKTOpa K MPUBOIY DJIEKTPUUYECKOU Je-
oeaxkny;

npui. 2 «I[Ipumep opopmuenus cnenudukanuu K cOOPOUHOMY YEPTEKY

pEaYKTOpay.
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1IPHJIO’KEHUE 1

IIpumep odopmiieHNsi NOSCHUTEIbHOH 3aIMCKH K KyPCOBOH padoTe HA TeMy:
«IIpoekTHpOBaHKE PEAYKTOPA K NPUBOAY 3JIeKTPHUYECKOI JedeTKm»

MuHHCTEpPCTBO HAYKH U BBICIIET0 0Opa3oBaHusi PO
denepanbHOE rOCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BHICIIEr0 00pa30BaHHs
«Ypanbckuil GpeaepaabHblii YHUBEPCUTET
nMenu nepsoro IIpesunenra Poccun b.H. Enprinna»

HuxHeTarnJibCKMH TEXHOJOTHYEeCKU MHCTUTYT ((puiinalr)

YieHbl KOMHUCCHHU:

OI_IeHKa IIPpOCKTA:

[losicHuTenpHas 3amucka K KypcoBOMY IIPOEKTY
Ha TeMmy: «IIpoekTHpoBaHne pelyKTOpa K NPUBOLY

JIEKTPUYECKOM JiedeqKm»

Bapuant 3-b
CrygneHr:
I'pynmna:
[IpenogaBarens:
20

20




3aoanue na npoexm

Tabnuya 1
Bapuant
HcxonHble nanHbie
1-3

MoniHOCTh Ha BBIXOJHOM Bally PELyKTOpA, 10.7
kBT
Uucnao 060pOTOB BBIXOAHOTO Bajia PEAyKTO- 50
pa, 06/MUH
JlonroBe4HOCTH 3alleIIEHUs] pEAYKTOpa, 4ac 18000

1. Penykrop

2. KnunopemeHnHas nepejayda

3. DIeKTpoABUTATEH

4. Mydta

5. bapaban

2 3

~

><]

I
o< ]
4t
[

|
=,

=

Puc. 1

i
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Beeoenue
PenykTopoM Ha3pIBarOT 3yOuaThlil, YEPBSIUHBIM WK 3y04aTO-4epBAYHBINA Mepe-
JATOYHBI MEXAaHW3M, BBIIIOJIHEHHBIM B BHJE OTIEIBHOIO arperara U BCTPOCHHOIO B
MamuHy. OH IpeHa3Ha4YeH AJIs IOHM)KEHHS YIIIOBOM CKOPOCTH, a CJIE€A0BATEIbHO, IS
IIOBBIIICHKS BPAILAIOIIET0 MOMEHTA.

Bce peaykropsl knaccuuuupyoT:

~ [0 BUIY Hepelad — Ha yuaunopuyecKue ¢ MapajljieIbHBIMU OCSIMU
BaJIOB; KOHUYecKUe €  TEPECEKAIOIUMUCI  OCSIMH  BaJlOB; yepesauHvle  C
MEePEeKPELIUBAIOLITUMUCS OCSIMH BaJIOB; KOMOUHUPOBAHHbIE KOHUYECKO-

LWIMHAPUYECKHUE, 3y0UaTo-uepBsiuHbIe U Jp.

~ O 4YHMCIy I@ap Meperay — Ha OJHOCTYNEHYaThle LWJINHAPU-
YEeCKHE C MPSIMO3yObIMU, KOCO3YOBIMH HMJIH IIEBPOHHBIMHU KOJIECAMHU; OJHOCTYIIEHYATHIC
KOHMYECKHE C  TPSAMBIMH, KOCBIMH ¥  KPHBOJMHEHHBIMH  3YObSMH; OJTHOCTY-
IIEHYaTble YEpBAYHBIC; MHOTOCTYNEHYAThIE (Yame 2- U 3-XCTYINEHYaThle).

[Tpocreiinieit siBisieTCsl cXeMa ¢ OAHUM 3allelJICHUEM WM OJHOM CTYNEHbIO Ie-
penad. bonee panMoHaIbHBIMU B CMBICIIE METAJUIOEMKOCTH M 3aTpaT Ha U3TOTOBJICHUE
SIBIISTIOTCSI PEAYKTOPHI C BO3MOYKHO MEHBIIMM YHWCIIOM CTYIEHEW M OOJIbIIMM Tepena-
TOYHBIM YHCIIOM KaKAoH cryrneHu. Cremyer, 0JJHaKO, yYUTHIBaTh, YTO rabapuThl B pa-
JMAIbHOM HaIpaBiCHUU OJTHOCTYIEHYATBhIX PEIYKTOPOB MOJIY4aloTCs BCerjaa Oosblie,
YeM MHOTIOCTYIEHYAThIX (PEIyKTOPbl C OJMHAKOBBIMU IEPEJaTOYHBIMU YHCIAMHU U
OJIMHAKOBBIM Harpy304YHBIM PEKUMOM).

Koprrychl peaykTopoB npH yaapHOW Harpy3Ke BBITIOIHSIOT JIUTBIMU U3 BBICOKO-
IPOYHOTr0 YyryHa WK U3 craiu. Kopmyca peayKkTopoB CTpeMATCs BBINOIHATH MPOCTHIX
reoMEeTPUYECKUX (POPM U IITaJKUMU CHAPYXKU.

[{enecooOpa3ubrii cpok ciyk0b! — 30...50 ThIC. Yacos.

PenykTops! mpoekTUpyrOTCS OO [UIsl MPUBO/IA ONPEAEIEHHON MalluHbI, U000
10 33JaHHOHM Harpy3ke (MOMEHTY Ha BBIXOJHOM Bajly) M INEpeJaToOdYHOMY 4uciy 0e3
yKa3aHU KOHKpETHOro 3HaueHus. BTopoil ciyuail xapakTepeH Ui crienualIu3upoBaH-
HBIX 3aBOJIOB, HA KOTOPBIX OPraHU30BaHO CEPUIHOE MPOU3BOACTBO PEIYKTOPOB.

Penykropsl UMEIOT MIMPOKOE TMPUMEHEHHE, OCOOEHHO B  IOABEMHO-
TPAHCHOPTHOM, METAJLTYPrUH4eCKOM, XUMHUYECKOM MAIIMHOCTPOEHHH, B CYJIOCTPOCHUHU

nT.nO.




1. BeiGop nBuraresnst, KHHEMaTHYECKHI U CUJIOBOI pacueT mpuBoja

1.1. Owuii KIIT npusoda
11061# = nMnLlnpnno()wo rae nM = 0,98

Ny = 0,97 (}2], c. 5, Tabm. 1.1)
Ny = 0,95
Nnoow = 0,99
1.2. Tpebyemas mownocms 31eKmpoosucamens
P 10,7
Popes = 025 = — =122 Br
Moo, 0876
Boibupaem pBurarens 180M8 — nayiekTponaBHUraTellb aCMHXPOHHBIM,

cepun 4A, 3aKpbITbIH, 00/1yBacMbIi.

P()eue =15«kBr.
=750 06/MuH. ([2], c. 390)

n CUHX

S=25%
Ngom = No = 750 — (%J =731,25 06/muH.

1.3. Obwee nepeoamounoe uucno npugooa

u:n_0: 731,25:14
No 52
U=u,u,,. =14 Uy = 4 } ([2], ¢. 36),
up.n. =3,

rae U, — IepefaToOyHOe YHCIIO PEAYKTOpa

Up_n — IepeaaToOvYHOC YUCJI0O PEMCHHOMU II€pCaain

14.  Kunemamuueckuti u cunogou paciem osueamens

Haiinem grciio 000poTOB IS KaXA0T0 BaJia:

Nogue =No = 731,25 06/mun.
2085

o _ 731,25 =208,506/MuH; Ny =— =
Up i, 3,5 u,

=52 06/mMuH.

n]_:
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HaiineM yriioBbie CKOPOCTH BaJIOB:

o= ™o AT Lo oy 314:2085 6 1
30 30 30 30
o, =2 31452 ooy
30 30
PaccunthiBaeM KpyTALIME MOMEHTBI:
P 103
Ty =0 122007 15 41y
®o 76,54

Ty =ToUp My =159,4-35-0,95=530H - u

Ty =Tl My MyMo00u = 530-4-0,97-0,98-0,99% = 1955 1 -

Bce MOJIYUCHHBIC PE3YyJIbTAThl IOMECTUM B Ta6J'II/II_Iy 2:

Tabnuya 2
Ban 11, 06/MUH co, ¢t T, H-m
0 731,25 76,54 159,4
1 208,5 21,9 530
2 52 55 1955

2. Pacyer 3akpbITOi 3y0UaToi IMIMHAPUYECKON NIepeaun
2.1. Bvibop mamepuana wecmepHu u Koieca

[To pexomenganuu ([1], c. 11) npuHuMaem A MECTEpHU U Kojeca cTaib 45 ¢

yinyuiienuem. Haiinem cpegHee 3HaueHUE TBEPIOCTH IJIsl LIECTEPHU (HBcpl) A I

xoneca (HB,, )
=202 s, onss
HB, 5 = @ —2485  HB,,,=2485

2.2. Onpeodenenue 0ONYcKaemulx KOHMAKMHBIX HANPAHCEHULI

[GH]:GHligeKHL
H

25




rac [GH ] - JOITYCKAa€MO€ KOHTAaKTHOC HAIIPSXKCHUC,

KyL - xoaddurment nonroseunocru. Haiinem Ky 1 st mecrepau u

KHL 2 s xoreca.

3
K. . =6 HBcpi
AL 6000 L
3
KHL‘L:?/ 285’5 :0,75:1;
600 -21,9-18000
3
KHL2 = 248’5 = 0,72 =1
600 - 5,5-18000

e Sy - koodduiment 6e3onacHoctn; Sy =1,1 ([1], c. 13)

OH lim ¢ - IPEIET KOHTAKTHOMN BHIHOCITMBOCTH.

OHlime = ZHBcp +70 ([1], c. 13 Tabn. 2.2.)

Haiiziem ipejien1 KOHTaKTHOH BBIHOCIMBOCTH JUIS IIECTEPHU O H1fim ¢ B
s KoJeca GH 2[im ¢

OH1lim e =2-285,5+ 70 =641MIla

OH1lim e = 2 248,5+70 =567 Mlla

ouy1l= % =582MIla, o = @' =515MI1a,
H1 11 H?2 11

[on 1= 0,45([6 1]+ [0, ]) = 0,45(582 +515) = 493,6 MI1a.

1.3. Onpeodenum mesncocegoe paccmosinue

ay =K(up £D3 L,
| Up

i
Trac aW - IPEABAPUTCIIBHOC 3HAYCHHUEC MCIKOCCBOT'O PACCTOSAHUSA

Tl - BpAILlAIOIIUA MOMEHT Ha LIECTEPHE.
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T1=530 H -, Up =4,

«+» - BHEIIHEE 3alCIUICHUE, «-) - BHYTPCHHCC 3allCIIJICHUC.

K — Bcnomoratenbubiid kodpdurment, K=10 ([1], ¢. 17.)

ay, =10(4+1)3 {? =255 mm.

HaiineM oKpy>KHYIO CKOPOCTh KOJIEC M CTETICHh TOYHOCTH 3y04aToOM Imepeiayu.
_ 2majyny,  2-314-255.2085
6-10%(u, +1) 6-10%-5

=11 wm/c.

Jist TakoW CKOPOCTH MMEEM Tepeiady HU3KOW TOYHOCTH, T.€. N=9
([1], c. 17 tabx. 2.5.) Onpeaenum TOYHOE 3HAYCHHE MEKOCEBOT0 PACCTOSTHUS

o popmyse:

KyTy
\Pgau p [GH ]2

ay =Ka(Up J_rl);i/

rne K, - BcnomorarenbHblil Koo GuumeHT, 1 Koco3y6oit
nepenaun Ky =410 ([1], c. 17.)

VY, - koaddument mmpuus! Benna koreca, V., =0,5 ([1], ¢. 17.)

KH - koodduiment Harpysku B pacueTax Ha KOHTAKTHYKO POYHOCTb.

Ky =Khy KHB KHe » tae Ky, =1,02 - koo dumment, KOTopblii y4uTHBaET
BHYTPEHHIOIO TUHAMUKY Harpy3ku ([1], c. 18 tabm. 2.6.)

K HB - YUUTBIBACT HCPABHOMCPHOCTD pacCIpCAaACICHUA HArpy3KH 110 JJIMHE

KOHTAKTHBIX JINHUM.
0
Khp =1+ (Kppg —DKyg
Khe - K09dduument, yaursiBaromuii npupaboTKy 3y0beB.

K, =0,34 ([1], c. 19 Tab. 2.8.)
KO
PB 3aBUCUT oT

¥,q=05%,,(Up+1)=05-05-5=125= K3 =1,08([1]c. 19)
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MM.

Kip =1+ (L08-1)-0,34 =1,0272

K Ho, - KOO bHIMEHT yauThIBAROLII PACIIPEENEH e HATPY3KH MEKLY
syosavi. Ko, =1+ (K, ~D K, (11, . 20)

KP, =1+ A(N—5), rae n=9 — crenens TourocTH;

1<KP, <1,6;4=025 ([1],.20)

K, =1+0,25(9-5) =2 = k%, =16

Ky =1+ (L6—1)-0,34 =1,204

Ky =1,02-1,0272-1,204 =1,262

CrnenoBaTeabHO MEKOCEBOE pPacCToOAHNEC PAaBHO!:

1,262 -530
0,5-4-493,62

=228 mm.

a, =410-(4+1)3\*/

ITpunumaem ay, =224 mm ([1], c. 20)

2.4. IlpeosapumenvHvie 0cHOBHbIE pazmepbl Koieca

2a,p 2-224-4

= =358,4
up+1 4+1

Haiizem jguametp koneca mo dopmyine: o =

Ilnpuny Koneca 6, Haiinem no dpopmyre: 6, = ¥, a,, =0,5-224 =112 mwm.

VunTeIBas CTaHAAPTHBIN P, TpUHUMAEM 69 =110 mm. ([1], Tabn. 24.1.)

2.5. Mooynv nepedauu
MaxkcumanbHOe 3HaYeHUE MOJTYJIS TIEpeIadrl PACCUMTAEM TI0 CIIEAYIOIIEH
dbopmyre:

2a,  2-224

w

m = = =
™ T 17(u, +1)  17-(4+1)

MuHnManbHOE 3HaU€HHEe MOTYJISl IEpeJauld PacCUUTaEM 0 ClIeayromen

dbopmyre:
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KmKFTl(u p +1)

 rre Kpy=2.8-103((1], c. 20.)
aWGZ[GF]

Mmin =

[GF]= GF"mgNYRYA, rne Sg=1,7; Yr=1; Yp=1 ([1], ¢c. 15.)
F

IN
Yy =49 NLG - koo duument nonroseunoctd 1Yy <Yy max
K

YN max =4; 9=6 - st yny4meHHsIx 3y6uarsix konec; Npg = 4108 - qucro
[{MKII0B COOTBETCTBYIOLIEE MIEPETIOMY KPUBOM yCTAIOCTH.
Ny =60mnsL, rae N3=1 - uncno Konec, HAXOMAMMXCS B 3ALEIUIEHUH C

paccMaTpUBAEMbIMU.

N, = 60-208,5-18000 = 225-10°;

Ny, =60-52-18000 =562 -10°.

6
YN1:6‘/L06:0,3:>YN1:1;
22510

4.10°
Yng =8 =042 Yy, =1.
N2 7Y 262.10° N2

M

[G]F lim = 1,75HBCpi ([1], ¢ 14 Tabm. 2.3.) - npeaen BHIHOCIUBOCTH.

I[J'I}I IMEeCTCPHU U KOJIECA UMCCM!
[o]kim1 =1.75-285,5=499 MIla; [6]r o =175-248,5 =434 MIla,
HaXO,Z[I/IM AOITYCKACMBbIC HAITPAKCHUA n3ruda 3y6I>CB IIEeCTCPpHU U KOJIeCa:

[G]Fl = w = 293,5 MllIa; [G]FZ = % = 255,3 MITa.

[G]F - MUHUMAJIBHOC 3HAYCHUEC U3 [G]Fl )51 [G]F 2 " CJIICOO0BATCIIBHO
[6]r =255.3 MTTa

Kg = KFUKFBKF(x - K09 PUIMEHT HArPY3KH MPU PACUETe O HAIPSHKEHHU-

n3ruoa.
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K £y, =1,04 ([1], c. 20 Tabn. 2.9.)
Kpp =018+082K%5 =018+082-108=106; Kg, =K

([1], c. 21)
Kg =1,6-1,0656-1,04 =1,77
Haxos1uM MUHUMAJILHOE 3HAYEHHE MOJLYJIS

o 2810%.177.530-5 -
min 224110 - 255,3 T

ITo nepsomy psany u3 ([1], c. 21) BetOupaem My =2,5 mm.

2.6. Yeon naxnona 3y6oes 3
BriGepem npensapurensao [3=10°. Haiizem uucna 3y0beB MIECTEPHH

KoJieca

. 2a,,cosp  2-224-cosl0
Y (up +Dm, 5.2,5

= 35,3 = npunumaem 1 = 35

Zp =7Up = 35,3-4=141,2 = upunumaem Z, =141

YTO4YHUM NIEPEIaTOYHOE YUCIIO PEAYKTOpA: U'p = 2—2 = % =4,03
z7 35
up —u -
PP .100% = 4034 100%=0,75%
Up 4,

YTO4YHUM YyroJ HakJIOHa:

(1 +25)my

COSP = =0,982 = f =10,85°

w
2.7. OcHogHule pazmepbi 3y0uambix KoJlec

a) Haiinem pa3mepsl 1enuTeabHBIX OKPYKHOCTEH IECTEPHU U KoJieca:

cosp 0,982 cosp 0,982
[Tposepka: @ =dy;

0
Ho =16

= 358,95 mwm.
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89,05+ 658,95

= 224 MM - paBeHCTBO BBITOIHAETCSA

0) Haiinem OKpy>XHOCTH BEPIIUH 3yObEB IMIECTEPHHU M KOJIECA:
dgq = dy +2m, =89,05+2-2,5=94,05

dgp =0y +2m, =358,95+2-2,5=363,95 .

B) Haiinem okpy»XKHOCTH BIaJMH IIECTEPHU U KoJleca:

d,=d, —25m =89,05—25-2,5=82,8 mu;
d,=d,—25m =35895-25-25=3527 mm.

2.8. llupuna xonec

6y =¥, ,a, =05-224 =112 mm; 6; =65 +5=117 mm.

2.9. Hpoeepka 3y6b€6 KoJjiec n0 KOERmMAaKniHblM HANPANCEHUAM

Z. |KyTy(up +2)°
6‘2Up

oy = <[o]y =493,6MIla

Zs= 8400 MT1d" ? - ns Koco3y0OsIx nepesad ([1], c. 23)

3
o, = 8400 [1,262-530-5,03" _ 458,2 MITa
224 4,03-112

BeIBOJ: Tak Kak, pacyeTHOE HanpsbkeHne O =458,2 Mlla menbiue

JIOITyCKaeMOTro [G]H =493,6 Mlla Ha 7,7%, TO paHee NpPUHSTHIE

napamMeTpbl MPUHUMACM 3a OKOHYATCIILHBIC.

2.10. Cunvl 3ayennieHus

2.10°T; 2-10°.530

a) OxkpyxHas cuwna: F = =11903 .

dy 89,05
Ftga

6) Paqmanbhas cuna: F = ; o=20°,tgo =0,364 ([1], c. 23);
cosp
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- _11903-0,364
r 0,982

B) Ocesast cuna: F, = K193 =11903 -tg10,85°=2281 H.

=4412H.

2.11. Ilposepka 3y6be6 KoeC NO HANPANCEHUAM U32UOA
KeFYrsaYpYe

e <[oles.

B 3y0bsx koneca: Gpo =

OF2YFst < (5],

B 3y0bsx mecrtepuu: Opq = v
FS2

Ygg - yuursiBaer GpopMy 3y6a U KOHLCHTPALHMIO HALPSDKCHHUIA.

[IpuBenenHoe uncno 3y6beB: Zy = ;3 .
cos’ B
2, = % =36,96; z,, = % =148 ,85.
c0s°10,85 c0s°10,85

YF31=3,7i ([1], ¢ 24 Ta6m. 2.10.)

YEs273,

YB - K03 GUIIUEHT, YUUTHIBAIOIINKI YTOJl HAKJIOHA 3y0a.

Y _1-P 507,
100

10,85°

Yy =1- =0,8915>0,7
100

Y, =0,65 ([I], c. 24)

1,7-11903-3,59-08915 - 0,65
112-2,5

OF2=
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_ 156,5-3,73

OF1="3ro =162,6MIla < [c]-, = 293,5MIla

Brison: IIpoBepka 3yObeB KoJiec O HAPsKEHUAM U3rubda rnokasana, yTo

pacueTHbIE HANPsKEHHs U3ruoa B 3yObsax HmecTepHu OF1=162,6 Mlla u
Kojeca O 2 =156,5 MIla MeHbI1Ie JOIyCKaeMbIX HaPSKEHUI

[G]F1:293,5 Mlla n [G]F2=255,3 MIIa coorBercTBeHHO Ha 80% u 54,3%,

H PaHCC IIPHUHATHIC ITAapaMCTPhI IIPUHUMACM 3a OKOHYATCIIbHBIC.

3. Pacuer kimHOpEeMEHHOM Nepe1aun

3.1. luamempwt wikusos
Br16op ceuenust peMHsI MPOU3BEEM B 3aBUCIMOCTH OT MOIIHOCTH, Iepe1aBaeMoit

BCAYIINUM HIKUBOM, PHOM , 1 €ro 4aCTOThbl BpaIlllCHUA nHOM . OnpenenﬂeM MHWHHUMAJIb-

HO HOHYCTHMBIﬁ AUaMETp BCAYHICTIO IIKHBA dlmin B 3aBUCHUMOCTH OT Bpallaroliero

MOMCHTA Ha BaJly ABUTATCIIAI U BBI6paHH01"O CCUCHUS PCMHAI. BBI6I/IpaeM PEMCHBb HOP-

MaibHOro ceueHusd b.

d1min =125 mm ([3], c. 84 Tabmn. 5.4.)
3aanuMcs pacueTHbIM JuaMeTpoM Bedymiero mkusa Op. B mensix nopbuieHus
CpoKa Ciyk0bl peMHell peKOMEHTyeTCsl IPUMEHATh BeJlyllie MKUBbI ¢ auamerpom O,
na 1..2 nopsxa seime 0y, U3 cTangapTHOTO pAina.
dy =1,5d; min =187,5:mm. Hpunumaem dq =180 mm ([3], Taba. K 40)
d, =du(l—-¢),e=0,02 - kospdurment ckonvbxenus ([3], c. 77);
U - IIepeIaTOYHOE YMCIIO OTKPBITOM MepeIayH.

d, =180-3,5-0,98 = 617,4 mm. Ipunumaem d9 =630 mm ([3], Tabn. K 40)

3.3. Onpedenum paxmuueckoe nepedamouroe uucioU ¢ U nposepum e2o

OMKIJIOHEHUe AU om 3adannoco U
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d, 630 Uy —U

Upy = = =3572; Au= < 3%:
d;(1—¢) 180-0,98 u
Au=3P2=35 549
35

3.3. Opuenmuposounoe medxcoceoe paccmosnue d
a=0,55(d; +d5) +h, rue h — BrIcOTa Ceuenns.

h=10,5mm ([3], Ta6u. K 31)
a=0,55-(630+180)+10,5=456 mm.

3.4. Onpeoenum pacuemmuyro onurny pemmsi |
2
T d, —d
| :2a+—(d1+d2)+u;
2 4a

3,

_ 2
I:2-456+%(180+630)+M

= 2295 mwm.

[Mpunumaem 1=2240 mm. ([3], Tabn. K 31)

3.5. Ymounennoe snauenue mesxcocesozo paccmosinus no cmaHOapmHoﬁ

ONluHe

a :%[m —(dy + dy) ++/(21) - 7(dy + dy)? —8(d — dy)2 ]

a= %[2 . 2240 —3,14 -810 + /3750420 —1620000 ] = 427 wm.

3.6. Yeon obxeama pemnem eedywjeco wikuea O.q

oy =180° —57° 2= gp00. oy =180° —579 A0 900
a 427

3.7. Cxopocmws pemmsi VI

v 7zd1n03 _ 3,14-180-7331,25 69 we
60-10 60-10
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V <[V]=25w/c; [V] - nonyckaemas ckopocTh.

([3], ¢.85) - myast KIIMHOBBIX PEMHEIA.

3.8. Yacmoma npobezos pemus U

u=Y -89 a1y
| 2,24

riae [V] = 300_1 - momyckaeMas yactoTa npooera. ([3], c. 85)

3.9. Onpeoenenue donyckaemoii MowHOCmMu nepedasaemolt OOHUM KIUHOBLIM PeMHeM

[PH]: [PO]CpCaCICz

[PO] -JI0ITyCKaeMasi MOITHOCTb; [P0]=2,61 kBTt ([3], c. 86 Tabxn. 5.5.)
lp = 2240 .

¢ - TIONPaBOYHBIE KO HIHEHTHL:
C P =1

C,, =0,8 ([3], c. 78 Tabm. 5.2.)

c =1

c,=0,9
[P,]=2,61-1-0,83-1-0,9=2,35 «Br.

3.10. Konuuecmeso knunosvix pemnetl z

P 122
z=—"-="—-=519~6,

[P,] 235

rne [P H] - JIoITycKaeMasi MOIIHOCTb IlepejaBaeMasi peMHEM
3.11. Cuna npedsapumensnozo namsicenus g

850P, c 850-12,2-1
Fy =l ~318H

Ve,c,  6-6,9-0,83-1

3.12. Okpyorcnas cuna, nepedasaemas, KOMRIEKMoM KIunogwlx pemuei F
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e _ P..-10° 12200

: = 2174 1.
v 6,9

3.13. Cunvr namscenus sedyweti (F) u eedomoii (Fy) eemsei

FoF +-3184 24 474
27 12

F-F - 3824 _1g3n
22 12

3.14. Cuna, oasnenus na san F,,

on

F :2Fozsin%:2-318-6-sin 60° = 3856 H.

3.15. lupuna wxusa
B=(z-p+2f ([3], ¢.31 tabm. 10.23.); p=19; f=12,5 ([3], Tab1. K40)
B=(6-1)-19+25=140 mm.

BriBoa: Takum o6pa3om mpoBest MPOBEPKY Ha MPOYHOCTh OJHOTO

KIIMHOBOT'O pEMHA 11O MAKCUMAJIbHBIM HAIIPAKCHHUAM B CCUHCHUU Be):[ymeﬁ

BETBU O gy TOJTYHHIIA CIEAYIOUIME 3HAYEHNE: Oppay = S,19H / MMZ < [G] D

rjae [G] p = 10H / JI/I.MZ - TomyckaeMoe HanpsbkeHue pactsokenus. ([3], ¢. 81)

4. Pacuer BanioB ¥ moA0Op MOAIIUITHUKOB MO AMHAMUYECKOHN IPy3010bEMHO-
CTH

4.1. Pacuem gedywezo sana

u, =4 (u p= 2,8) = mnepBbIM Bl jieaeM B BHJIE Bajla IECTEPHH,

KOTOPBIN MpeICTaBIseT U3 ce0sl CTYNeHYaThlil Bal.

JlnameTp BBIXOJTHOT'O KOHIIA BaJia:

T,-103
d61 =3[ =——— , TAC [T]K - HOITYCKAEMOC HAIIPSAXKCHUC Ha KPYUYCHHC.
0,2[x],
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7] =10..20i2 ([3], c. 107)
MM

d, =3 232028 =51 mm.Jlns asurarens 180M8 umeem: d ., =55 mm. ([3],

tabn. K 10)

CrnenosarenbHo, muameTp 0,1 BHIXOIHOTO KOHIA Bajla IPUMHUMAEM 52 MM.
PaccuuteiBacM umnHy Baja moj mkuB: 1=B+(5..10)=145 mm.
Boi6op nopmunaukos: 0  =d, + (7..10) =60 mm.

Hasnagaem panuanbpHble IIAPUKOIOAIIUITHUKY JIETKOU

cepun 'OCT 8338-75 Ne 212 d=60mm, D=110mm, B=22mm, I=2,5MmMm,
C,=52«kH, COr =31 kH ([3], Tabn. K 27)

OmnpenencHue peakiii B OIIOpax NOAITHITHUKOB.

Banuiuem cubl 3auerienus: F=1903 H, F, =4412 H, F, =2281 H
Cuna F, BosneiictByer Ha Bai 110 CpeACTBOM M3rHGAIOLIETO MOMEHTA

F,d; 2281.89,05
2

Cuna FOn IapaJijiejibHa CUJIC FI’ " HaIllpaBJICHA B IPOTUBOIIOJIOKHYHO

=101560 H - mm.

M 41 xoropsiii paser: M 4 =

cropony, F,,=3856 H.

1. BepTukanbHas MIOCKOCTb:

ZM1=0: Mg +95F —2-95R,, +F,,,(95-2+108) =0;
_ 101560 + 4412 -95 + 3856 - 298

¢ 190

ZMZ =0: Ma1+190R16_95Fr +1O8F0n:0;

~ —101560 + 4412 -95-3856 -108

190
Iposepka: Ry, + Ry, — F —F,,, =0; 8788,3-520,3-4412-3856=0;

R, — 8788 3H.

Ry, = —520,3H.

0=0 - BepHOE paBEHCTBO.
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[octpoenue smopsl M, :

VYuacroxk 1:

rz .

0 X=95 Mmm

\R‘ \'b] |
(c/

-

Puc. 2

VYuactok 2:

1&{.! D WM
{:g'l

M,

|
0 93 \nll Xo=95 MM,

Puc. 3

Ml + R16X1 = O, Ml = —ngxl

Xl =0= M]_:O
X1 =95mm; M =49,4285H - m

M2+R16(95+X2)—FrX2+Ma1=O

M2 =—R16(95+X2)+ FI'XZ _Mal

X, =0=> M, =—101560 +520,3-95 = ~52131 5H -
X, =95mm = M, = 416,447 H - u

VYuacrtoxk 3:

I:0;1)(3_M3 :O;MB = FonXS

{ X3 =0=>Mj3=0
X3 =108 mm; M3 =416448H - m
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2. Topu3oHTaNbHAs MIIOCKOCTD.

>M;=0: —190R,, +95F =0;

Ry, = 10039 _ 5o51 5y,
190
SM,=0: —95F +190Ry, =0;
Ry, =5951,5H.

Iposepxka: 2-5951,5—-11903 =0; 0=0

[Mocrpoenue >mropsl M v

VYyacrok 1:
Ml + RlZX]. = O, Ml = _Rlle
R, -
I o C X =0=M,=0
U =95 wm X, =95;M, = -565,4H - m
Puc. 5
Yyactok 2.
l[{'- T ]', Mo
| | 'l: l}
{ N | C

M2+R12(95+X2)—FtX2 =0
M2 :—R12(95+X2)+ FtXZ
X9 =0= M2 =-565,4H'M
Xo =9%= M2 =0H -m

Puc.6
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ITocTpoenue 3m0p M3rudAMMX U KPYTSLIMX

MOMCHTOB 6blCTp0XOHHOFO BaJia
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4.2. [10060p noOwWuUnHuKos 0 6edyujeco 8aia o OUHAMUYECKOU
2PY30n00bEMHOCHIU

Haiinem cymmapHble peakiiuy B onopax:

Fp =+ R2 +R2 =1/520,32 +5951,5% = 5074 H.

F, =RZ, + R, =+/8788,3% +5051,52 =10614 H.

[ToxGop mpousBoaANM 110 onope 2:

Haiinewm: Fa = 2281 =0,074
Cor 31000
€=0,272; Y=1,62 ([3]. ¢. 131 Ta6x. 9.2.)
i :ﬂ =0,215 <e, 3nauur, X =1Y =0
F, 10614

Re =VR KKy, e Ry = F»; Ky - remneparypusiii kospduuuenr, eciu
T<100°, o K7 =1.

Re =1.10614 -1,1-1=10614 H — skBuBanenTHas HArpy3Ka.

Ks=1,1 - koapdpumment Gesonachocru ([3], Tadi. 9.4.)

V=l - koaddunment spamtenus ([3], Ta61.9.1.)

PacueTHas 10ATOBEYHOCTH MOAIIMITHUKA:

a 3
L= & = (@) =117,6 miH. 06.
Re 10614

_a,-a,-L-10° 1.08-117,6-10°

L
" 60n, 60-208,5

=9400 uacos.

BbIBO/I: Ha TIEpPBBIi Bajl CTAaBUM paidaibHbIC APUKOTIOAIUITHUKH
nerkoit cepun Ne 212 'OCT 8338-75
4.3. Beoomwiil éan

Marepuan BTOporo Baja craib 45 — yiaydllleHHas.

M

Gy =180 — . (

[3], c. 50 Tabmn. 3.2.)
MM
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T. H
d,>3-2 =20..25——. ([3], c. 107
62 O,Z[TK] [TK] m® (Bl-e :
dgo > 3}% = 73mm.; npuanmaem d o =73 Mm., d,o=80 mMm.,

d « =85 MMm, r1e d62 - IWaMeTp BEIOMOTO Baja; d n2 - AMaMeTp ToJ
nogumnauky;, d « - AmMamerp noJ xoneco. Hasnauaem panuanbHble

mapukonoAmUnHUKY Jierkoi cepun Ne 216 I'OCT 8338-75. D=80 MM,
D=140 mm, B=26 mm, =3 mm, C, =70,2 xkH, Cq, =45 xH. ([3], Tabx. K 27)

OmnpenencHue peakiii B OIIOpax HOAITHITHUKOB.

F =11903 H, F, =4412 H, F,=2281H

Cuna F, BoszeiicTByer Ha Bas O CpeaCTBAM U3rUOAMOIIETO MOMEHTA

M, = F, 92 = 20813989 _ 409380 7. yun.
2 2

F,=125\/T, =125-11955 =5527 H.

1 BepTukanbHas MJIOCKOCTb.
SM3=0: M, -95-F +2-95R, =0;

| —409382 + 4412 -95

R —51.4H.
46 190
> My, =0: 95F, + M, —190R,, =0;
| 4412-95+409382 _ 00 o

R
ls 190

[posepka: Rz, — F + Ry, =0; 4360,6-4412+51,4=0;
0=0 - BepHOE paBEHCTRBO.
[ocrpoenue smropsr M,

VYyacrtok 1:
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M1 —Ryex = 0;My =Ry

X1:0:> M1=O
Xy =95mum = M, =4,883H - m

Yyacrok 2:
T R, M: M5 —R3,X =0; My = Rg. Xy
X2=95 mu .{' g
0 T {X2:0:>M2:O
Xo =95mm = M, =414,265H - m
Puc. 9

2 TOpH30HTANbHAS TIOCKOCT:
Y My=0: —140F, —95F, +190R,, =0;
5527140 +11903-95
190
> M, =0: —330F, +190R, +95F =0;
Ry, = 3648 H.

Ry

=10024 H.

2

Iposepka: F,, + Ry, —R3, — K =0 5527+10024-3648-11903; 0=0-epHo.
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ITocTpoenue 3m0p M3rudAMMX U KPYTSLIMX

MOMCHTOB THUX0XO0JHOI'0 BaJjia

Fa
s
//‘FM - F X SR —
I - . o= —
| W 2
Z
(. 95 a9

TlHM' 0

ﬁggm{_ug .
ne-=m

Mz Hm

i

rOpLa, {
na-Mmh

My, H




[Moctpoenue >mopsr M v

Yyacrok 1:
E WM, Mi—-F, % =0My=F,X
T (C )

= 140w, .

Xl =0= Ml =0

X1 =140mm = M1 =773,780H - m

Puc. 11

YyacTtok 2.

]I'-I I M 7
I L (C )

1 y
140 mm Xo=03 MM,

‘-—— — -

|
M2 + R32X2 - FM(14O + X2) =0
M2 = FM(140 + X2) - R32X2

X2 =0= M2 =773.780H - m
Xo =95mm = M, =952,285H - m

Puc.12
Yuyactok 3.
M; ‘|‘I{|, RyoX3 =Mz =0;M3 =Ry, X3
( |
AyTHI MM
) __'U X3=0=>M35=0
X3 =95mumu = M3 = 952,284HM
Puc. 13

4.4. I1o060p noduwunuuxos 0/ 6e00M020 8ald

Haiiném cymmapHsble peakiuu orop:
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Fs =+ R, +R2, =+/4360,62 + 36487 = 5685 1.

Fs =RZ, +RZ, =+/100242 +51,42 =10024 H.

[TonGop nmpousBoauM 110 orope 4:

. Fa 2281
Haiinem: = = 0,05 = e=0,25 ([3], c. 131 Tabm1. 9.2.)
Cor 45000
i :& =0,228 <e, 3aunt, X=1Y =0
F, 10024

Re =VR KK+, e R, = F4; Ry — oxBuBanentuas narpyska.
Kt - remneparypusiit koaddurment, ecim T<100°, ro Ky =1.
Ks=1,1 - koo purment 6ezonacHocru ([3], Tab. 9.4.)

V - koapdumument Bpamenus; V=1 ([3], ta61.9.1.)

R, =10024 H

PacueTrnas JOJIrOBCYHOCTDH ITOAIIMITHHUKA:

2 2
L= & = (@j =343,5 min. 06.
Re 10024

_a,-a,-L-10° 1.08-343,5-10°
" 60N, 60 - 52

L =110086 uacos.

> l L, =18000 wuacos
2

BrIBOI: Ha BTOPOM BaJI CTAaBUM pavaibHbIE IAPUKOIIOAIIUITHUKA

nerkoit cepun Ne 216 T'OCT 8338-75

4. ITon6op MIMOHOK U pacyeT IIOHOYHBIX COSIMHEHUN Ha CMATHE
[lImouku nmoxbupaem o Tabmauiam 'OCTa B 3aBUCUMOCTH OT IUaMeTpa Bajia U MPo-
BEpsSieM pacueTOM COCTUHEHHS Ha CMSTHE.

CraBuM Ha Bansl npusmarnueckue mmnoHku 'OCT 23360-78 co
CKPYTJICHHBIMH TOPLIAMH.
[Tpon3BoauM 110I00p MITTOHOK:

1) d61=52 MM => =16 MM, h=10 mm, 11=6 MM, T =4,3 MM,
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=125 m™m - npu uyirHE Basia o mikuB, paHou 140 mwm. ([3], K 42).
2) d,o=73 MM => 6=22 MM, h=14 mm, 1] =9 mm, 15 =5.4 mm,

I=125 mm - npu anmune Bana nmox mydry, paBHor 140 mm. ([3], K 42).
3) d,. =85 mm => 6=25 mm, h=14 mm, t1=9 MM, t5=54 mm,

I=100 MM - npu aymune crynuipl, paBroi 112 mm. ([3], K 42).

VYcnosue IIPpOYHOCTH

_ R

G,y = <[o]..; 4., =(0,94h ;) 0

M
I b= | —6 - paGouas mMHA MIOHKY CO CKPYIIEHHBIMU TOPLAMH.
| - monHas nIKMHA MIMOHKH.
[IpoBEpOUHBIN pacdyeT Ha CMSATHE: [G]w =110 MIla - ans crambHBIX CTY-
nut ([3], c. 252)

[G ]m =70 MIla - nns ayrysuex crynu.

N

F, _2h
d,
o - 2-530-10°
' 55.(0,94-10-6)- (125 -16)

=521MIla <[], =70 MIIa

2-1955-10°

o, = =63 MIla<|[c], =70 MIIa
73-(0,94-14-9)-(125-22)

3
o, = 2-1955-10 =136,7MIla>[c],, =110 MIla
85-(0,94-14 —9) - (100 — 25)

BriBoa: TakuMm o6pa30M, MMPpOU3BCAA l'IOI[60p IIMMOHOK M CACJIaB

NIPOBEPOYHBIN pacyeT Ha CMATHE MbI BRIOUPAEM CIIEAYIOIINE IITOHKH:
- uist ObicTpoxoaHoro Bana: [llmonka 16 x10x125 10OCT 23360-78
- uts TuxoxoaHoro Bana: lnonka 22 x14 x125 TOCT 23360-78

- JIUIsl THXOXOJIHOT'O BaJia TOJI CTYIHITY 3y0UaToro Kosieca:

[nonka 25x14 %100 TOCT 23360-78 B komudecTBe 2-X MTYK.
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6. YTOUHEHHBII pacyeT BEJOMOT0 Bajla B CEYEHUH I10/1 3y0UYaThIM KOJIECOM

Ha YCTAJIOCTHYIO ITPOYHOCTb

6.1. [locuumaem cymmapHwlil u3eUOAOUUL MOMEHM

My = (M2 + M2 = /414,2652 +952,2857 -10° =1038,5-10° H - .

6.2. Ocesoil Momenm conpomueieHuss ceueHus 8aid nood Koaecom Oisi 2-X

UINOHOK .

W, ., =01d*—2

6t,(d ~t)° ([3], c. 256 Ta6x. 11.1.)
_ , C. Ttabm. 11.1.
2d

rae d,6,t; -u3 ([3], K42)

25.9-(85-9)

W, oo =0,1-85° -2 = 54685 mm*

6.3. Onpedenum HOpMATbHBIE HANPANHCEHUS

Onn HU3MCPAIOTCA IO CUMMCTPUYHOMY IUKITY, IIPU KOTOPOM aMILIUTyJda

Hamnpsoxenuii G, paBHa MaKCUMalIbHOMY 3HaY€HUIO,

cpelHel aMIIUTyabl Oy, =0.

Mn _1038510° o H
Whgrto 54685 un?

Gy =Omax =

6.4. [lonapuwiii MoMeHm uHepyUuU CONPOMUBLEHUsL Ce4eHUsl 8and NOO KOAECOM

0151 2-X WNOHOK

6t,(d —t,)’ 25.9.767

W =0,2d° -2 =0,2-85° —2——— =116100 un’
170

PHETTO

6.5. Kacamenvnoe nanpscenue
OHo n3MepseTcs 1o MyJbCUpYIOLIEMY (ITyJIbCAUOHHOMY, OTHYJIEBOMY

UKITY).
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CTmax . T, 1955.10° __ H

Tm =Ty = = H——F
"' 2 Merro 2-1161000 P

6.6 Onpedenum koahpuyuenm KoHyeHmpayuyu HOPMAaIbHbIX U

KacameylbHblX Hanp;zofceHuﬁ onsa pacuentHozo ce4ernus eaja

K 1 K 1
(KG)DZKK_ZJFKF _1}'K_y; (K‘C)D:(K_;-'_KF —1J‘K—y-

Ks. K - addexrnBrbie K03 HHULMEHT KOHIECHTPALHIT HAIPSIKCHHIA.
Ks=1,65, K. =1,45 ([3],c. 257 tabun. 11.2.)

Ky - ko3pduuuenT BiusiHUs: aGCOMIOTHBIX Pa3MepOB HOLEPEYHOTO
ceuenns. Ky=0,76 ([3], c. 258 Tabu. 11.3.)

Kg - xoaduiment Bausiaus mepoxosarocty;

Kg =1,1 (R, — napamerp 1epoxoBatocTs HOBEPXHOCTH,

Ra=2,5 MKM) ([3], c. 258 Tabu. 11.4.)

Ky - KOO PHUIHUEHT BIUSHUS MOBEPXHOCTHOTO YIIPOUHEHHS

Ky =2 ([3]. c. 258 ta6m. 11.5.)

1,65 1
K +11-1]-==1135
(Ko)o = [076 j 2

1,45 1
K +11-1]-==1
(Ko)p = (076 ] 2

6. 7. Onpedenum npedenvl 8bIHOCIUBOCIU 8 PACUEIMHOM CeYeHUU 8ald

(o= ekt (o=t

G_l, T_l - IpEACIIbl BBIHOCIIMBOCTHU INIaJIKUX 06pa3u013 npu

CUMMECTPUYHOM IUKIIC n3ruoa u KpYUCHUA.

Marepuain BTOporo Bajia ctaib 45 - HOpMaIM30BaHHasI.
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H
c_1=260 — ([3], c. 50 Tabx. 3.2.)
MM

H
T_1=058G_q, ([3],c.259); T_q=151 ——

MM2
260 H 151 H
(G_l)D = ﬁ = 229W, (T_l)D = 1 =151 MMZ .

6.8. Koagppuyuenm 3anaca npouHocmu no HOpMAIbHbIM U KACAMENbHbIM

HANpANCEeHUAM
802(6_1)02@212; Srzﬁzgzzl,g.
s, 19 T, 85

6.9. Obwuii koa¢hhuyuenm 3anaca npoUHOCMuU 8 ONACHOM CedeHUU

S, -S
S= % >[S], rae [S]=1,5..2 ([3], c. 253)
VS5 +5;
S = ﬂ =10,5>> [S] — B naHHOM ceueHun UMeeTCsl MPOYHBII
122 + 21,32

3arac YCTaHOCTHOﬁ IMPOYHOCTH.

7. PacueT KOHCTPYKTUBHBIX pa3MeEPOB KOpITyca
Y KPBIIIKHA PETyKTOpa
7.1. Tonwuna cmenku xopnyca

0 =0,025a,, +1..5mmu =0,025- 224 + 3,4 = Yum.

7.2. Tonwuna cmeHKu KpuluKu KOpnyca peoykmopa

8, =0,02a,, +1..50m = 0,02 - 224 + 3,52 = 8auu.

7.3. Juamemp ¢pynoamenmanvuwvix 601mos

dy =(15.25)8 = (15.25)-9 = 20aum = d;
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7.4. Juamemp 601mo8 coeOuHAIWUX KOPNYC C KPLIUKOU pedyKmopa

d, ~(0,7.08)d,, =(0,7..0,8)- 20 =16am = d

1.5. luamemp wmugmos

dmm = d3 = O,5d1 =10mm.

7.6. Juamemp 601mog 0.1 KpenieHus KpbluKu CMOMPOBO20 OMEEPCMus

d

ome =102m.

1.7. Juamemp pe3vbvl npodxu (015 ciusa macia u3 Kopnyca pedykKmopa)

d, >(16.2,2)5 = (16.2,2)-9 =161n.

7.8. Tonwuna éepxnezo nosica kopnyca pedykmopa s

s =156=15-9=13,5mm, npunumaem s=14 mm.

7.9. Tonwyuna nosica kpelwiku peoykmopa $q

S; =1,58; =1,5-8 =12.mm, npunumaem S;=12 mm.

7.10. Tomyuna nudicnezo nosica kopnyca pedykmopa t

t=(2..25)0=(2..2,5)-9=18..22,5um, npunumaem t =20 mwm.

8. CMazka 3a1erieHui ¥ MOAMUITHUKOB
8.1. Bvibop cnocoba cmazvieanus
Jlnst nansoro peaykropa co V =1,1 M/c npuMeHseM HENPephIBHOE
CMa3bIBaHUE KUJKUM MACJIOM KapTepHBbIM HEITPOTOUHBIM CIIOCOOOM

(OKyHaHHEM).

8.2. Bvibop copma cmazounozo macna
Tak xax HanpsbkeHue B 3yObsix O, = 458,2 Mlla, To BIOHpaeM copT

cmazognoro maciia U-1-A-68 I'OCT 17479.4-87, rae kmHeMaTHdecKas
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2 .
Bsi3kocTh pu 40°C paBHa 61..75 Mmm ~ /c. Kimacc kunematndeckoi

BSI3KOCTH - 68.

8.3. Onpedenum konuwecmea macia
KonuuectBo macna onpenenum u3 pacuera 0,5 1. Ha 1 kBT nepenaBaemoit

MoutHocTu. P =15 kBTt => konuuecTBO Macia paBHoO 7,5 1.

8.4. Vposenwv macna

2,25-m<h <0,25d,, rue m - moxynb 3auemnnenus; M =2,5 Mu;

0,25d, =64,74; 25<h,, <64,74.

3akiiloueHue
B naHHO# MOSICHUTENIEHOM 3aITUCcKe ObLT MPOBEJICH pacyeT MPHUBOA
AJIEKTPUYUECKON JICOCIKH:
- MOAO0OpaH AIEKTPOIBUTATEIIb;
paccuuTaHbl KIIMHOPEMEHHAs Iepeada, HHINHIPUYECKUN PEAYKTOD;
- 1oI00pPaHHBI IOIIIAITHUKY HA BBl U My(Ta Ha BEJOMBIN BaI;
- TpOBE/ICHA MPOBEPKA IIMOHOYHBIX COSIUMHEHHI HA CMSTHE.
CrpoeKTHPOBAHHBIN PEIYKTOP MPOIIIEIT:
IMPOBEPKY HA KOHTAKTHBIC HAITPAKCHUA,
NPOBEPKY 3yOhEB HAa BEIHOCIUBOCTD 110 HANPSKSHUSIM H3TrH0a;
NIPOBEPKY MOANIUITHUKOB Ha JIOJTOBEYHOCTH;
B cedenuu moj KoiecoM Ha BEIOMOM Bajly ObLTa IpOBE/IcHa MPOBEPKa Ha

BBIHOCJINBOCTb.
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