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O0mue yka3aHUus K BbINOJHEHUIO
pacueTHOil padoThI

JlanHoe yuyeOHOe mocoOue MpeaHa3HaueHO MJIs CTYACHTOB 3aoyHoro oraeneHus MIUY
cneunanbHocTeit 140104 u 220301, BBINOJHSIONMX pacueTHYIO paboTy mo pasneny «Jleramu
MAIIIHH.

PacuetHo-rpaduueckas paboTa mo pazzgeny «Jletamu MamuH» BKIIOYACT epaguyecKyro 4acmy
(yepTexu U crieUUPHUKALUKN) U mekcmogyio yacms (NOSCHUTENbHAs 3amucka). [Ipu BeIMOIHEHMH
rpaduyeckoil U TEKCTOBOM wYacTel 00s3aTenbHO MOJDKHBI COONMoIaThCcsl TpeboBaHus EnuHoi
cucTeMbl KoHCTpykTopckoii nokymenTtaruu (ECK/).

B yue6HOM mocoOMM M3JI05KEH pacyeT 3JEeMEHTOB IMPUBOJAA JICHTOYHOTO KOHBEWepa U IpaBuiIa
odopmiIeHUs KOHCTPYKTOPCKOM TOKYMEHTAllMd B COOTBETCTBUH C JICHCTBYIOIIMMH CTaHIAAPTAMHU,
NPUBEJCHBl NPUMEPhbl YEPTEkeil, BHINOIHAEMBIX B paMKaX pacuyeTHOW paboThl, HEOOXOIUMBIE
CIpaBOYHBIC MaTEPHAJIBI IS BHIIOIHEHUS IpadUuecKoi yacTu paboThl U PacUeTHO-MOSACHUTEIHHON
3aIUCKHU.

VcxonHble NaHHBIE JUISl BBIIOJHEHHUS pacdeTHOW paboOThl JOJKHBI OBITH BBIOpAHBI M3
TaOJIMLBI B COOTBETCTBUU C UHAMBHUAYaIbHBIM IU(POM CTYJCHTA.

HIugp u3z 6-mu yugp cnedyem 63amov u3 31eKMPOHHOZ0 NOUYMOB0O20 AOpecd 8blOAHHO20
H/IO0. U3 wmugppa neodbxooumo ewviopams 0ee yughpol — nepeyio u nociaeounioro. Ilo nepeoi
yugpe onpedennemca cmonoey, no emopoii cmpoka. Ha nepeceuenuu cmonoya u cmpoku
onpedensemca Homep eapuanma. H3 mabauysl 6 3a0anuu Ha pacuemmuyio paoomy
evloupaemca cmonbey noo OAHHLIM HOMEPOM.

1 2 3 4
1 9 8 24 27 10 21 20 15 10
2 25 5 7 23 9 18 16 11 28
3 14 26 6 6 22 17 12 27 8
4 4 13 27 18 5 13 26 22 12
5 30 3 12 28 14 4 21 16 26
6 11 23 19 15 29 7 3 20 17
7 25 20 16 25 11 30 8 2 19
8 21 17 24 1 2 10 29 9 1

Hanpumep, mudp u3 35eKTpoHHOTO MoyToBOTO aapeca 36129 1- nepsas yugpa - 3,
nocneonasn — 1. Ilo copuzonmanu naxooum cmonbdey noo Homepom I a no éepmuKanu —
cmpoky noo nomepom [, na nepeceuenuu cmpoxu u cmonéya wucno 24. 3nauum Baw
eéapuanm Ne24
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"[IPUBO/I JJEHTOYHOI'O KOHBEMEPA"
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Cpoxk cityx0sI - Sier
Bpewms pabotsl B cytku t. =8u

P - okpyxxHoe ycunue Ha Oapabane, kH;
V - cKOpOCTb JIGHTHI KOHBelepa, M/c;
D6 - muametp 6apabana, MM.

1 DnexrpoaBurarens

2. My¢ra xoMIieHCupyromias
3. Penykrop umimHApUYecKuit
4. MydTta xoMOHHUPOBaHHAs
5. bapaban koHBeiiepa

Bap. | 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
PxH| 18 (22|16 (13|14 (16 (11|12 |15|20(25 (30|17 |18 | 24
V, 1221131825 (20|15|24|15|20 (25|19 |24]|30]|26]|25
Ds 315 | 250 | 250 | 315 | 260 | 200 | 250 | 315 | 220 | 200 | 250 | 315 | 180 | 200 | 250
Bap. | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
PxH| 14 (23|26 (30|18 (16 (15|17 |21 |13 (15|17 |20]| 13|25
V, 1302825172015 (18|26 |22 |24|19|16|29|31|14
Ds | 160 | 200 | 315 | 190 | 260 | 240 | 250 (3120 180 | 200 | 250 | 310 | 210 | 200 | 230

Paszpaborars:

1.Paboune uepTexu Bana u KoJeca.




COIAEPKAHUE U TPEBOBAHUSA K O®OPMJIEHUIO
KOHTPOJIbHOM PABOTBI Ne2 IO ITPUKJIA THOM MEXAHUKE

PI'P Ne2 no pazneny «/letanu MammH» COCTOUT U3 PACUETHO-TIOSCHUTEIILHOM 3aIUCKH U

rpaduyecKoit 4acTu.

PacueTHo-mosIcCHUTE IBHAS 3aITFCKa BBITIONIHSETCS Ha JTrcTax Gopmara A4 (24) u BKItOYaer:

1) TutynbubIi quct (cM. puc. 2);

2) dopmatky ¢ OJIAaHKOM TEXHHYESCKOTO 33/1aHHUs,

3) PacdeTHyI0 4acTh ¢ y4eTOM KOHKPETHOTO BHJIa PSIYKTOpA MO 33/1aHHIO"

- BEIOOD DJIEKTPOABUTATETIS,

- CHJIOBOM pacuet mpuBoja (ompenesieHre YacTOThI BPAILICHHs BAJIOB, MOIITHOCTH U
KPYTSIIMX MOMCHTOB Ha BaJjax);

- BBIOOp Marepuaia 3youaThixX nepeaay,

- OIpeJeNieHHE JIOMyCKaeMbIX KOHTAKTHBIX U U3TMOHBIX HANPSHKEHUHM MaTepuana rnepeay,

- IPOEKTHBIN pacyer nepeaad;

- OIpeeieHne FTeOMETPUYECKHUX MapaMeTpoB 3y0UaThIX KOJIEC;

- TPOBEpKY Nepead Ha KOHTAKTHYIO H U3TUOHYIO IPOYHOCTE;

- BBIOOp AMAaMETPOB CTYIEHEH BAJOB U PACUET BAJIOB Ha CIOKHOE CONPOTUBIICHUE
(u3rud u KkpyueHwue);

- pacyeT BaJIOB Ha yCTAJIOCTHYIO MPOYHOCTH;

- pacyeT HMOJIIMITHUKOB KAYeHUS Ha JIOJITOBEYHOCTb;

- BBIOOp MY(THI M pacueT NpeoXpaHUTEeILHOTO JIEMEHTa MY(THI;

- TEPBUYHYIO KOMIIOHOBKY PEIYKTOPAa;

- CIHCOK UCIIOJIb30BAaHHOM JINTEPATYpHI;

- COoJep)KaHUe;

- cneuudukaims k coopounomy ueptexy "'Pexykrop” (brank cnenmdukammm co mraMnaMu
npezcrabieH B [Ipunoxenun 6).

I'padryeckast yacTh MPOEKTA BBIMOJIHACTCS Ha hopMmarax, MpecTaBiIeHHbIX B Tabmuie 1.

Tabmuna 1
O6o3HaueHne Gpopmara 24 12
CootBerctBue hopmary Oymaru 1o
TOCT 9327-60 Al A3
Pa3mepsl ctopoH opmaTa: MM 594x841 297x420

Kaxnprit popmar (cMm. puc. 6.3) umeer cineBa noie pazmepom 20 MM, C Ipyrux Tpex
CTOpOH ToJie pasmepoM 5 mm. [lpu 3Tom mramn ueprexeid (cMm. puc.l u [punoxenue
6) Bceraa HaXOIUTCS B IPABOM HIDKHEM YTIIy YepTeKa.

I'paduueckast yactb mpoekra BeImoyiHsAeTcs B MacmTtabe 1:1 wmm 1:2 6 ciywae
Oonpmnx rabapuroB uzgenus. [Ipu ManbIx pasMepax jaeTanud NpUMEeHHM macmrad 2:1.

O06o3HaueHne yepTexa MoMenIaeTcsi B BepXxHe rpade mrammna 1 UIMeeT CIEAYIOIUN BUI
ITM 00 00 0000

I'paduueckast yacTh MPOEKTa BHIMOIHACTCS HA 2 TUCTaX:



Ilepeguviii nucm - "PEJ[YKTOP"

BeimostHsieTcst B TpeX MPOSKIHSIX.

OcHoBHOE n300pakeHue (CEYCHUE MO OCH BaJIOB) 00SM3aTEIbHO BBIOJIHSICTCS B
maciirade 1:1 Ha popmare Al (24).

Ecmu nomyckator pasmepsl peaykTopa, Ha 3toM ke popmare (Al) momemniarorcs
U Apyrue 1Be npoekiuu B Macmrade 1:1. B cimydae Oonbiinx pasMepoB peryKTopa
OCHOBHYIO MPOCKIHIO (CEueHKEe 0 OCH BaJIOB) MOXKHO BBITIOJHHUTH B MaciiTabe 1:1,
a Jpyrue JBE - B YMEHBUICHHOM Macmrtabe 1:2 Ha sTOoM e mucre Jub0 Ha
otaenbHOoM sucte popmara Al (24) B macmrade 1:1 mm 1:2.

[Ipr TpOEKTHPOBAaHUM PEAYKTOPOB BHHMAHHE TaKXKe YAEISIECTCS DIIEMEHTaM,
o0ecreynBaroIuM HOPMAJIbHYIO MX 3KCIITyaTanuio. K Takum ycTpoiicTBam OTHOCSTCS
MacJIoyKa3aTel, ¢ TMOMOILIbI0 KOTOPBHIX KOHTPOJHMPYETCS YPOBEHb MAacia, CIMBHBIC
poOKH, HEOOXOAUMBIE ISl CIMBA OTPAOOTAHHOTO MAaCIa, U CAIlyHbl, YCTAHOBIICHHbIE
Ha BEPXHUX 3IMBHBIX KPBIIIKAX JUIS BBITYCKA BO3/AyXa M3 IMOJIOCTH PEIYKTOpa MpH
TIOBBIIICHIH BHYTPEHHETO JaBJICHUS IPU paboTe peayKTopa.

TunoBble KOHCTPYKIIMHM MacioyKa3aTeiaei, KOHCTPYKIUS U pa3Mephl MPOOKH U
NpUMEHsIeMble KOHCTPYKIMH CallyHOB NpeACTaBieHbl Ha puc. 6.21,6.22 u 6.23 B
[Tpunoxenuu 8.

Bmopoii aucm -" JETAJIBHBIE YEPTE)XKHU "

Heo0x01uMo BBIMOJHUTH paboure 4epTex M YeThIpex JeTajieil: Baia, Kojeca M
KpbIIIeK (TOIINITHAKA).

Kaxnas nerans BeinonHsiercs B macitabe 1:1 Ha gpopmarax A3 (12) na ogHOM
mucre Gopmara Al (24). Bce uerbipe uepTexa JOJDKHBI OBITh MOJHOCTBIO 0()OPMIICHBI
B cooTBeTcTBUH ¢ TpeboBanusimu ECKJ] ¢ ykazaHuem pa3mepoB, IOCAJIOK, JIOMYCKOB,
napaMeTpoB TepMOOOpPabOTKH, IMIEPOXOBATOCTH MOBEPXHOCTH, OMEHUS] OTHOCHTEIBHO
0a30BBIX MOBEPXHOCTEH, MPEACTbHBIX OTKIOHEHUN pa3MepoB H JIp.

LlImamn ons wepmeorceri u cxem no F'OCT 2.104-68
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®EJIEPAJIBHOE ATEHTCTBO 1O OBPA30BAHMIO
MOCKOBCKHI1 TOCYJIAPCTBEHHBIN MHJTYCTPUAJILHBIN YHUBEPCUTET
WHCTUTYT JJUCTAHLIMOHHOIO OBPA3OBAHMUS

Pacuerno-rpaduueckas padora Ne2

110 paszeny «Jleranu MamHa»

I[TPUBO/] JIEHTOYHOI'O

KOHBEVEPA

Bapuanm ...........

PACYETHO-IIOACHUTEJIbHASA 3AITMCKA

Hcnonnumerno....................... Ipynna.............

Pyxosooumens

Mockea 20...

Puc.2 Tlpumep odopMiIeHUS TUTYIBHOTO JINCTA MOSICHUTEIILHON 3aITUCKU



IIpumep BbINOJIHEHHSI PA0OTHI

Inaea 1. PACYET NPSIMO3YBOM HWJIMHAPUYECKOM NEPEJAUYM

1.1. UcxoaHble JaHHBIE

4

1- Bexyuuii Ban

2- BEIOMBII1 Ball

3 — BeyIas IeCTepHs

4 — BEIOMOE KOJIECO

5 - aBurarens

6 - MyQTa KoMIeHCHpYyroas
7- My¢Ta KOMOMHUPOBAHHAS
8 - 6apaban KoHBelepa

B 3aganuu nansl: P - okpyxkHOe ycuine Ha 6apabane, B kH;
V- cKOpOCTb JIGHTHI KOHBElWepa, B M/C;
D, - nuamerp G6apabana, B MM.
Hcxonupie nudpoBbie JaHHBIC TIPUHSTHI
P=15kH, V=2 w/c; D, =0,25m.

Pa3padorars. HUIMHIPHYECKU peayKTop U paboure yepTexu Bata U Koneca. [IpuHITh pexum
Harpy>XeHus IeCTepHU U KoJleca IIOCTOSHHBIH C JUTUTEIbHOM paboTOM.

1.2. BbIGop 3j1eKTpOABUTATENS

1.2.1. Onpenenenne 4acToThl BpaneHus 6apadaHa KoHBeiiepa N, :

n= N - %02 59 ot/
D, 314-0,25 Mun

1.2.2. Onpenenenne MoIHOCTH Ha 0apadaHe koHBeliepa N, :
N = P.V _15-10°-2

5= = =3 kBt
1000 1000
1.2.3. Onpenenenne MOIHOCTH Ha BaJy dJeKTpoABUrareas N, :
N
N,=—2,
r]oﬁm

e 1,4, - 00muii KIIJI npuBoia ot 6apabana konseiepa 1o snexrpoasurarens (cm. B 1abm. 1.1
Benmunny KI1/1 wacreit npuBoja):



Moo =M. * M+ 15 =0,99°-0,99%.0,98=0,93

rae: 17,=0,99 -KIIJ] mapa noAUIMITHUKOB KaueHUs;

n,,=0,99 -KIIJ my¢Tsr;
1,,=0,98 -KIIJI munusgpudeckoit nepenauy;
N
Torma N, = —% =3 =3,23 kBt
oo 0,93
Tabmuma 1.1
KIIJ] neraneit npuBoa
HaumeHoBanus KI1JI
O6o3HaueHus Benuunna
Mydra n., 0,99
[Moxmmnuuky KaueHus (oHa mapa) n, 0,99
[Mununapudeckas nepenava N3 0,98

[Tocne pacuera MOIIHOCTH Ha Baity iekTpoasuratens N, mo tabnuue 1.2 BeiOupatoT Tpu

WY YETBIpE IBUrarels, oamkaiiux no Momsoctd N, Ho B 6oabryto ctopony: N, > N,
Beinncka u3 karajora 3J1€KTpOABUTaTeIeH
Tabmuma 1.2
CI/IHXpOHHaH JacCTOTa BpallCHUs, 06 MUH
MonmocT 3000 1500 1000 750
N Tun Pabouas Tun Pabouas Tun Pabouas Tun Pabouas
JABUTaTC qacTtora JABUIraTciisd | 4aCTtora JABUTATC/IA | 4aCToTa JABUTraTcCiIsd | 4aCTtora
kBT JIA BpalicHus BpalicHus BpalicHus BpalicHus
06 06 06 06
MUH MUH MUH MUH
1 2 3 4 S) 6 7 8 9
0,37 - - - - 71A6 915 -
0,55 - - 71A4 1354 71B6 915 -
0,75 71A2 2820 71B4 1350 80A6 920 90LAS8 705
1,1 71B2 2805 S50A4 1395 80B6 920 90LB8 715
15 80A2 2850 80B4 1395 90L6 925 100L8 702
22 | 80B2 | 2850 | 904 | 1305 | 1006 | 45 | AT 709
3 90L2 2850 10054 1410 | 112MAG6 950 112MB8 709
4 100S2 2880 100L4 1410 | 112MB6 950 132S8 720
9,9 100L.2 2850 112M4 1432 13256 960 132M8 712
7,5 112M2 2895 13254 1440 132M6 960 160S8 727
11 132M2 2910 132M4 1447 160S6 970 160M8 727
15 160S2 2910 16054 1455 160M6 970 180M8 731
18,5 160M2 2910 160M4 1455 180M6 980 - -
22 180S2 2919 18054 1462 - - - -
30 180M2 2925 180M4 1470 - - - -




Ilpumeuanue: Pazmepbl KaTaJloKHBIX JIEKTpOABUraTeNel npuseneHsl B [Ipunoxennn 1.

Jlis maHHOUM CcXeMbl MOXHO BBIOpaTh aBurarensh MoiiHocThio N=4xkB1>3,94xBt. Ha
OCHOBaHMHU TaONULbEI 1.2 370 OyAyT Cienyronue IBUraTesiu:

100S2: N, =4kBr, n, =2880 0% o
100L4: N, ,=4xBr, n, =1430 0% o
100MB6:  Naz=4xBr, n, =95000/
MUH
132S8: Noa=4xBr, n, =72000/ .
MUH

Ilpumeuanue: Crnenyer UMETh B BHJAY, YTO Y BCEX DJIEKTPOJBUIATelNel, NPEICTABICHHBIX B

M max
tabmuie 1.2, oTHOIIEHHE MAKCUMAJIBHOTO MOMEHTAa K HOMUHAJIBHOMY — - > 2
m

Yro Obl yCTaHOBUTBH, KaKOH e JBUTATENb M3 ATUX YETHIpEX MOJXOAUT K Hamemy
pacueTHOMY Cily4aro, Haj0 HaWTH TepenarouHoe uucino U, co3naBaemMoe Kak[IbIM JaHHBIM
JBUTATEJIEM, U CPAaBHUBATh €r0 CO CTaHAAPTHBHIM 3HaueHueM U 151 KOHKpETHOro THIla nepetadn

(cm. Tabm. 1.3):
Tabmmma 1.3

[Tepenarounsie uncina 3youarsix nepenay (mmuHapuueckue) U , (FTOCT 2185-66)

125 (2,8 315 [355 |40 | 45 15,0 5,6 16,3
Upeal_n“ 2880 188
n, 1529
U =i = 2250 g 55
n, 1529
U n, _ 950 ¢,
n, 152,9
el = — My ﬂ =47
n, 1529

CornacHo Tabmne 1.3 6mke k crangaptasM BemranHaMm (U sn,, = 4,5; 5,0; 6,3) nepenarounsie
yycria 3y04aThiX Tepeay, 00pa3oBaHHbIX MPH UCTIONB30BaHMM ABYX jaBuraresei: 1 12MB6 ¢ yactoToit
BpamieHus N,, =950 06/mun (U ,,,; = 6,2) n 13258 ¢ yacroroii Bpamenus n,, = 720 o6/mun (U ,,,,
4,7). Tak kak mBUratesb ¢ OOJBIICH YaCTOTOM BpAILCHUS WMECT MEHBIINE rabapHThl, BRIOUpAcM
npurarens 112MB6, okpyrisis mepeaaToyHoe 4YMCiIO PeayKTopa N0 CTAaHAApPTHOTO 3HAYEHHUS:
U peo,,, = 6,3.

1.3. CuitoBoii pacueT npuBoaa

CuiioBoil pacdeT NpUBOJA IPOBOIMTCS IIOCIE HAXOXKAEHUS IEPEeaTOYHOrO YHCHA PEIyKTopa
U peo,,, .Ilpu cuoBoM pacuere ONpeAessloTCs. 4acToTa BPaIlleHUs BaJIOB N, U 712, MOIIHOCTH

Ha Basax peaykropa N, u N, u kpyTsiue MOMEHTsI Ha Basax M1 u Mo.



1.3.1. Onpeaenenue 4acToThl BpalleHHUs BeAylero N, U BeAOMOro 71, BaJIOB!

n, =n, =95000/MmuH; Ny = M :@=150,8 00/MHUH
Lo Upeo, 6,3

1.3.2. Onpenenenne momuocTu Ha Begymem N, u Begromom N, Bajnax:
3a ucxoIHOE 3HAUCHHE OepeTcsi MOIHOCTh Ha Oapabane (cMm. m. 1.2.2) N;
N=N,/ n?-n, =3/0,99%.0,99=3,09kBt
N,=N,/n,-n,=3,09/099-098=3,19 kBt

Tme: n,, 1, n,, 0o Tabmune 1.1

1.3.3. Onpeaejienne KPyTAIMX MOMEHTOB Ha BeayuieM M| u Beqomom M, Bajax.

M1:9550m:9550- 3,19/950=32 Hwm
nl

M, :9550& =9550-3,09/150,8=195,7 Hu
n2

Pe3ynbTaThl pacueToB peKOMeHAyeTcs cBecTH B Tabiuy 1.4

Tabmuma 1.4
CxemblI niprBojioB (cM.| Homepa Yacrora Bpa- Moumwocrs N | Kpyrsumit moment, M H m
m 1.1) BaJIOB [eHus, 11 00/MUH kBt
1 950 3,19 32
111 2 150,8 3,00 195,7

1.4. Pacuer 3y0uaTtoii mepengadmu

1.4.1. Be10op maTepuana 3y04aTbIX nepegay

B kauectBe Marepuana 3y04aThIX KOJIEC UCIOJB3YIOTCS YIVIEPOJUCThIE U JETHPOBAHHBIC
CTaJIM, MOJBEPrHYTHIE TepM0o0OpadoTke. PekoMeHIyemble MapKu cTajei U ux TepMooOpadoTka
npenacTaBieHsl B Tabmuie 1.5

Tabmuma 1.5
TepmooGpaboTka
Mapxka T Or
CTaJi MIla MIla HBmin_ |_IBmax BUI
500-600 250 140-170 HOpMaJIA3aIyst
35 600-700 320 167-194 HOPMaJIA3aIus
700-800 400 194-222 OTITYCK
800-900 550 223-250 OTITYCK
600-700 320 167-194 HOpMAJIM3aLIys, 3aKAIKa,
45 700-800 400 194-222 OTIYCK YITyYILICHHE, 3aKajIKa
800-900 550 223-250 OTITYCK, OTITYCK




40J1 530 300 153-196 HOpMAITH3AIIS
50 640 700- 350 179-228 HOpMaJIM3aLs 3aKajIKa,
800 530 228-255 OTITYCK
700-800 400 200-230
40X 800-900 | 550 230-257 HOPMATTM3ALIA OTIYCK,
900-1000 | 700 257-287 OTIyCK
35XIT'CA 17](_3(% 8((3)8 %%8 3aKanka OTITYCK, OTITYCK

Jns obOecrnieyeHus npupadbaThIBAEMOCTH 3yO4aThIX Map HE0OXOAMMO, 4TOOBI HIECTEPHS
Obta TBEpIKE Koeca, To ecth HB = HB_, +(15..30).

JUJIst Halero pacyeTHOro ciyvas BelOupaem o tadmuie 1.6 ams crnemyromiye MaTepuaibl:
- msa xoneca - Ct50 (HB |, - HB yax = 179-228, o, = 640 MIla, o, = 350 MIla);

- mus wectepHu - Ct40X (HBym - HByax = 200-230, o, = 700 MIla, o, = 400 MIla);

1.4.2. Onpenenenne 10NMycKaeMbIX KOHTAKTHBIX HANPS:KeHU# 3y0UaThIX nepeaay
Bennuuna 1omyckaeMbIX HAIIPSDKEHUH 3aBUCUT OT PEKUMA HATPY>KEHU,

[To ycrmoBuio 3agaHMs Yy IIECTEPHH M KOJECa PEXHUM HATPYKEHUS HOCMOAHMbIL, PadoTa
JUTTENTbHAS.
CoO0TBETCTBYIOLIEE NOCHOAHHOMY PEKUMY IOIIyCKaeMOE KOHTAKTHOE HAIPS)KEHUE PABHO!

Tom " Lr _ 500-1

ISl IIECTEPHU: [c], = . =416,7Mlla;,
oe3 J
.7 .
JUTS KOJteca: [c]1,,= oz Tr _ 4772 1 398MIla
n

6e3 d

riae. o-OH = Hpeﬂeﬂ KOHTaKTHOﬁ BBIHOCJIUBOCTH.
G oy =2HBepy +70 =2 215 + 70 = 500 MITa;
oy = 2HByy +70=2¢2035+70 =477 MI1a,

rae.  cpennss TBepaocts mectepun U3 Ct40X (cm. ml.4.1)
HB,., +HB .  200+230

paBHa. HB1 = > =215
Cpenusist TBepaoctb koseca u3 Ct50 (em.m.1.4.1)
pasha: HByp- HByy + HB o _ 179+ 228 2035

2
Z, - KOX(QQUIMEHT, YYUTHIBAIOIIUI IIEPOXOBATOCTh IOBEPXHOCTH,

pexomenayemslit: Z,=0,95 ... 1, npunumaem Z, =1.

N,,, - K03(UIMEHT OE30MaCHOCTU: PEKOMEHAYEMBIH 1o = 1,1 ... 1,2, mpunumaem n,, = 1,2.

PacueTHoe JomyckaeMoe KOHTAKTHOe HampsukeHne [o]u, m1g  mpsamo3y0oit
UIMHApHYecKol nepenaun  [o /u,=[o],,,=398MIla



1.4.3. OnpeneneHue 10MycKaeMbIX HaNpsizKeHU i U3ruda 3y0uaTbix nepenay
PesxxumM Harpy>keHus mecTepHH U KoJieca MOCTOSHHBIHN, paboTa AIUTeIbHas.
CooTBeTCTBYIOIIEE TOCTOSHHOMY PEKUMY JI0ITyCKaeMoe HalpsiKeHne U3ruda paBHo:

Jast wecrepuu: [o] ;= Tom Ve Y Yy - 387’1]:]5"1'1’2 =340,6 MIla
n3 )

s xoneca: [0] = Cor Y Vi Yy 366,11-;,1.1,2 P
n3 tl

Tae. O - Ipeaen N3ruOHOM BEIHOCIMBOCTH:

U1 LIECTEPHU. O ,,, ;= 1,8HB 1 = 1,8 215 = 387 Mlla

115l Koneca: o, , = 1,8HB 4> = 1,8 « 203,5 = 366 MIla
V5 - Ko3(hpUIMEHT, yUUTHIBAIOLINI IEPOX0OBATOCTh MoBepxHOCcTU: ¥V, =0,8.. 1,2

(V; =08 mpu rpyoom mmcposanuy, ¥V, =1,2 mpu TOHKOM HUTH(OBAHUH)
Vi - ko3 dunuent, yuutelBaromuii pasmepsl geranei: V,, =1...1,05

(V. =1 npu muamerpe, menbiire 400 mM, V,, = 1,05 npu quamerpe 6osbie 0,4m)

V', -xoaddrment, yautsBarommii ynpousenue neram: YV, = 1,1... 1,3 (mpunumaem Y, = 1,2);

n, - koaddumueHt 3amnaca: pekomenayemslii n3 =1,3 ... 1,75, npunumaem nz = 1,5.

1.4.4. IIpoeKTHBII pacyeT 3aKPbITOH MJIHHAPUYECKOH Nepeaadn
I[Tpu mpoeKTHOM pacyeTe ONpeEIIIOTCs BCe apaMeTphl 3y0uaToil nepegayn.

3a UCXO/IHBIC BEIMYMHBI TPUHUMAIOTCS:
Kpyrsmmii moment M, =195,7 H'M Ha 2-om Bany (cM. Tabmuiy 1.4);
[Mepenarounoe uncio 3youaroii nepenaun U= 6,3: (cm. . 1.2);

PacueTHoE 0TyCcKaeMOe KOHTaKTHOE Hanpsokerue [0 ], -

- st psimo3y0oid mepentaun: [o ], = 398 MIla (cm. . 1.4.2)

KoadduriieHT OTHOCHTETBHON IIHPUHBI KOJIeca Y/ , -
- 1711 ipsIMO3Y00ii epeiaun — pekomenayercst: v , = 0,315; 0,4; 0,5;
npuHuMaeMm: v , = 0,5;

Koaddumment Harpysku: pexkomenayembriii K = 1,1 ... 1,5; npuanmaem: K= 1,2.
KoadduumeHt HepaBHOMEPHOCTH pacIipeiesieHHs Harpy3Ku MeKy 3yObsIMU:
pexomenayemsiit K, = 1,0 ... 1,1; npunumaem: K ,, = 1,02.

OnpeneieHne MeK0CeBOr0 pacCcTOSHNS IWJIMHAPHYeCKOoii 3y0uaToil nepegaun

MexoceBoe paccTosIHUE LIUIMHAPUYECKON 3yOuaToil nepefaun ¢, SBISIETCS OCHOBHBIM

IapaMeTpPOM.



IIpamo3ybas nepedoaua

Oy

A

A y

blw A b2

2 2
. *
o, =(U+1) 3 10000 . K-M, _ (63+1)3 ( 10000 j » 1.2*195.7 142 7em
[O']Hp ‘U v, 398*6.3 0,5

Oxpyrisiem o tabnuue 1.6 1o 6mkaiiiero craniapTHOro 3HadeHus: ., =140Mm

Tabauua 1.6

CTaHI[apTHBIC 3HAYCHUS MCKOCEBOI'0 pacCrosauuta o, ., » B MM

50({63|71|{80|90| 100 | 112 | 125| 140 | 160 | 180 | 200 | 224 | 250 | 260 | 280 | 300 | 320

OnpenesieHne MPHUHBI 3y04aTHIX KOJ1€C

[Iupuna xoseca:
B=Y -a,, =05-140 = 70mm
[IvpyHa mecrepHu:

B, =B+ 5=70+5=75MMm

OnpenesieHne MoyJIst 3y0UaThIX Kosiec
001 o, <m<0,02 ¢,
0,01.140<m <0,02-140
14<m<28
BeiOupaem crannapTHOE 3HAYCHUE MOJTYIIS M.y, TIO TAOTHIIE 1.7 Mcy =2 MM.

Ta6muna 1.7

Cmanoapmmvle 3HaueHusi Mooynet, 8 Mm

Mem s Myem | 1,511,752 (2,251 2,5(|2,75| 3 |35 4|45 5|55 6| 7| 8| 9

|Onpenenenne ynciia 3yobeB MIECTEPHH U KOJIeca

CymmapHOe 9HCIIo 3yObeB Zy
Za Wem
Z y = m— =2.140/2=140

cm

rae. Zy — JOJDKHO OBITH HEIbIM 9uciIoM. I105ToMy Ipy HEOOXOAUMOCTH CIIENYET U3MEHUTD



Yucio 3yObeB mectepHu Z

Z
Z= % >z =17
Uu+1

Z =140/(6,3+1)=19,1
OxkpyrusieM: Z, =19
Yucno 3yobeB koneca Z, =Zy -Z, =140-19=121.

YTouHeHHE nepeaaTovyHoro 4mcjia

[Tocne BeIOOpa 3mmekrpoaBuraress (cM. Bbimie 1. 1.2) ObUTO OMpeIeieHo epeIaTOYHOS
yucno numHaprdeckoro peaykropa (U peo,, = 6,3).

OpHako mociaenyonuil TOYHbIN pacyeT yuciia 3yObeB IECTePHH U KoJieca MpsiMo3y0oi
nepeaay TpedyeT CKOPPEKTUPOBATh MEPEAaTOUHbIC YUCTA.

z
YTouHneHHOE TiepenaTouHoe yucio U’: U===2= 12l =6,37
Z, 19
Orknonenue ot ucxoxHoro U peo, .  e%= Uped, Y -100%
Upe cm
e%:w -100% =11% menbiue Tpedyembix + 5%

Onpenenenue reoMeTpU4eCKUX MapaMeTPOB HHIMHAPHYECKHX 3y04aThIX mepegay
JleauTeabHbIi 1uaMeTp mectepHu d, u kotecad,

d,=m-Z, =2-19 =38mm
d,=m-Z, =2-121=242mm

JlnameTp BepunH 3y0beB mecrepun d,, u koaecad,,
d,=d,+2m=38+2-2 =42 mm
d,,=d,+2m=242+2.2 = 246 mm

Juamerp Bnagun 3yobeB mectepun d , u koaecad,,
d,=d;-2,5m=38-2.5-2=33mm
d;,=d,-2,5m=242-25.-2=237mm
Me:ikoceBoe paccTOsIHHE:

_d,+d, 3842420

aW
2 2

1.45. IlpoBepouHblii pacyeT 3aKPbLITOH HHJINHAPMYECKON NepeAayd HAa KOHTAKTHYIO
NPOYHOCTH

Onu

1000 (U'+1)3K-M2<[G]
a,,, U’ B, T

Wem



rae: o, - MexoceBoe paccrosHue (cm. . 1.4.4: o, =140 mm );

U' - yrounennoe niepegarounoe yucio ( cm. m. 1.4.4): U'=6,37,
K - ko3 dunment narpysku (K=1,2);

M, - kpyrsmuiics MOMEHT Ha 2 Bany (cM. Tabnumy 1.5: M, =195,7Hwm);

B, - mmpuna xoneca (cm. m. 1.4.4): B, =70 mm

% = 140.6.37

1000

)'1,2-195,7

\/ (6,37 +1

70

=410,9 MIla

OTKIIOHEHUE PAaCUYCTHBIX KOHTAKTHBIX HaHpﬂ)KeHI/Iﬁ Oy OT IOIIYCKAaCMBbIX [O' ] Hp HE JOJIZKHO

npeBbInats +5%

e%=

OTkJ0HEHuE B npeaenax fonyckaeMoro + 5%

1.4.6. Pacuet 3y0beB HUJIMHAPHYECKUX 3y0UaTHIX KOJIeC HA U3THOHYIO IPOYHOCTH

[O-]Hp -0
[O-]Hp

e%=

o

398-410,9

=K-P2-YFS[G]

BZ ’ mcm

rne. K- xospounuent Harpysku: K=1,2

P, - OkpyXXHOe ycuine Ha JUITeNbHOM auamerpe d,

u

-100% = -3,2%,

“.100% < +5%, rze: [o],, - oM. . 1.4.2

. n_2M, 2.1957
y npsiMo3yOoii nepenauu: P,= d, = 0,242 =1617,4H
rae: M, - Gepetcs no Tabnuie 1.5;
d, - momydensi B . 1.4.4
Ye - KodpdUIHMEHT NPOYHOCTH IO MECTHBIM HampshkeHHsM (mo Ttabmume 1.8)

OTIpeNIeNIAETCS 110 YUCITY IPSIMBIX 3yObeB.

KoapumuenTs! npouHOCTH 3yObEB [10 MECTHBIM HAIPSKEHUSIM Y

Tabnuna 1.8
Yucno 3y61>eB Z, ZV 15 20 25 30 40 50 60 80 100 150 200
Koaddunuent Y 47 | 44 | 39 | 38 | 37 [365| 36 | 36 | 36 | 36 | 361

B , - mupuna npsimosy6oro kozneca: B, =70mm
M — MOAYJb IPSAMO3yO0ro KoJjieca: M=2Mm

K, - xo3(hduuueHT, yuuThIBaIOIUMi TOpLEBoe nepekpoiTie 3yoses: K, =0,7

a

1.2-1617,4-36

70-2

= 49,9 MIla

[TomydeHHOE 3HaUEHHE JJOJDKHO OBITH MEHBIIIE JONYCKAeMBbIX HApsKeHHUH n3ruda, cm. m. 1.4.3:

[c], =322 MITa
49,9 MIla < 322 MIla




I'naa 2 KOMIIOHOBKA LUJIMHJIPUYEKOI'O 3YBYATOI'O
PEJYKTOPA

B rnaBe 1 Obutn HaliIeHBI OCHOBHBIE T€OMETPHUECKHE MTapaMeTphl ECTEPHU U KoJieca
npsaMo3y0oii nepenauu:

MexoceBoe pacCTOsHUE: Oy = 140 Mm
[uprHa koeca: B,=70 mm
[lvprHa mecrepHu: B, =75MMm
Mopyns: m, =2MM
JlenuTenbHbIN AUaMeTp ECTEPHU: d ;=38 mm
JlenuTenbHbIN 1uaMeTp KoJjeca: d, =242 mm

Huamertp BepinH 3yObeB mecrepuu:  d =42 mm

JlnameTp BIaJMH 3yObEB ILIECTEPHHU: d,, =33 Mm
JlnameTp BepiIMH 3yObeB KoJeca: d, , =246 mm
Juametp BraauH 3yObeB KoJjeca: d,=237 Mm

KomnonoBka Bkitoyaer Haubojiee ynadHoe € KOHCTPYKTUBHON TOYKH 3pEHHS
B3aMMHOE PACIOJIOKEHHE B TIOJIOCTH PEAYKTOPa BCEX €ro COCTABHBIX YAaCTEH: 3yOuaThIX KoJec,
BAJIOB, IOALIUITHUKOB KAUYEHHUS, MAHXKET, ACTalel KPEIUICHUS.

JUnsi Ka4eCTBEHHOT'O BBHIMOJHEHUSI KOMIIOHOBKHM TpeOyeTcss 3HaTh COBpPEMEHHBIE
KOHCTPYKLHMH 3yOuaThIX KOJEC M BajJoOB, a TaKkKe OCOOEHHOCTH KOHCTPYMPOBAHHUS JIMTOTO
KOpITyCa U KPBILIEK PEayKTOpA.

KommnonoBka ocymectpisiercss (cM. puc. 2.1) 1o IIIOCKOCTH pa3beMa PeayKTOpa, TaK Kak
Ha HEW pacroJyiaraloTcsi B HATypalbHBIX Ia0apuTax OCHOBHBIE COCTABHBIC YacTU PEIyKTOpA:
3yOuartble KoJjeca, Balbl, HOJIINITHUKY, KPBIIIKY, YIIJIOTHEHHE.

IIponiecc KOMIIOHOBKHU BEIETCA B CIEAYIOLIEH IOCIEN0BATEIbHOCTH

- BHA4aJle Ha IUIOCKOCTb MUJUIMMETPOBKM WIHM 4YE€pPTEXa HAHOCATCA OCEBbIEC JIMHUHU
HIECTEPHM M KOJE€Ca C PAaCYCTHBIM MEXKOCEBBIM pPACCTOSHUEM (y,, , IOIYyYCHHBIM B
IIpEeAbIAYIIEH T1aBe.

- 3aT€M C YYETOM OCeH BBIUEPUYHMBAIOTCA KOHTYPHI IIECTEPHHU S M Kojeca 16 ¢ 3yObsamu,
HaxOIAIMMMUCS B 3aLICIUICHUH, 10 PACYETHBIM, ITIOIYYCHHBIM paHee, TUaMeTPaIbHbIM pa3Mepam

d, d,, d, d;,d,, d;, ,aTawke pacueTHOi mmpuHe B, u B,. [Ipu 310M yuuTHIBaIOTCS
OCOOEHHOCTH KOHCTPYKTHMBHOTO HCIIOJTHEHHSI IISCTEPHU M KOJeca TPH pPa3HBIX METOJaX HX
U3roToBJIeHMs (Ky3HEUHas INTAMIIOBKA, JINThE, MEXaHWYeckas oOpaboTKa MpoKara), pasmMepbl
oboxa S, crymuusl S, mucka C, dacok fu f, (00 aTom Oyner ckazaHo HiXKe).

-1I0CJIE 3TOTO0 OCYHIECTBIISICTCS OPHEHTUPOBOYHBIM BBIOOP IUAMETPOB CTYICHEH
BaJIOB IecTepHu 5. Oz, s, 05 1 xomeca 19: dg, d7, dg, Oy, a Taroke BEIOMpArOTCS pa3Mephl IITOHOK 1,
10, 14 (o yem OyzeT pacCMOTPEHO HIKE).

-HaKOHEI[ HaMEYaloTCsl pa3Mepbl BHYTPEHHEW MOJIOCTH KopItyca penykropa (JuiMHa U mu
pHHA) TYTEM YCTAHOBJICHUS BEJIMYHMHBI 3a30POB A MEXIY TOPIAMH IIECTEPHU U KOpIycoM A,
MEX/y BEpIIMHON 3yObeB KoJieca U KOPIyCOM A ¥ BEPIINHBI 3yObEB LIECTEPHU U KOPITycOM A |

B namewm cnygae npuanmaeM: A =10 mm, A, = 30 M (u3 pekomenayembix A = 5...40 Mm).



Puc 2.1. KoMIIOHOBKA IMJIMHAPHUYECKOTO 3y04aToTro peayKTopa:
a) — C KOJIECOM OJIHOM HIMPHHBI; 0) — KOJIECO C BHYTPCHHUM JHCKOM;
B) — IIEBPOHHOE KOJIECO B Tape C IeCTepHEeH



- 3aBepIIaeTCs KOMIOHOBKA YCTAHOBKOW B KOPITYCE PEIyKTOpa Maphl MOALUIUITHUKOB 4 1
6 Mo BasI-1IECTEPHIO U Napbl MOAMUIMHUKOB 12 1 18 mox Bas 19 koseca (kaxmas mapa COCTOUT
U3 OJMHAKOBBIX MOJANIMITHUKOB KaueHWs, B3ATBIX U3 KaTajora, MpHBEJICHHOrO B [IpuioxeHnn
2), a TalKe MAHXETHBIX yIuoTHeHMH 2 m 11 mo nmamerpam crymeneid BamoB d,m d, (cm.

[Npunosxenue 3), ycTaHABIMBAaEMbIX B KpbIIKax 3 1 13.
IIpu 3TOM y4MTBHIBaeTCs TO, YTO IIMPUHY IUIOCKOCTH pazbeMa KOpIyca PeayKTopa Io
BCEMY MIEPUMETPY PEKOMEHTYETCs IPUHUMAThL paBHOW D, =40 MM, a TOJNIMHY CTEHOK KOpITyca

penykTopa pasHoit 6 = 10 mm.

Bcee xppimkyu noamunHukoB 3, 7, 13 u 17 pekomMeHyeTcst yCTaHaBIMBATh YTOIUIEHHBIMU
B KOPITYC PeyKTOpa, Kak Ha puc. 2.1.

Jlanee Mo TEKCTY paccMaTpUBAIOTCS KOHCTPYKIMM 3y04aThIX KOJIEC U TMOPSIOK BBIOOPA
OPUEHTHUPOBOYHBIX JUAMETPOB CTYIIEHEH BaJIOB U IIIOHOK.

KoHcTpykuus nuJInHAPHYECKHX 3y0UaThIX KoJ1ec

Ha puc. 2.1 npezicraBieHbl KOHCTPYKIUH MPSMO3YObIX M KOCO3YOBIX 3y04aThIX Koiec (a,0)
Y [IEBPOHHBIX 3y0UaThiX KoJjec (B). PaccMOTpuM TOJBKO MpsiMO3yOYIO Iepeiagy.

[lectepHss mpsiMO3yOO# Tepenaud S5 HM3rOTaBIMBACTCS 3a0[HO C BAJIOM B BHJE Balla-
IIECTEPHU U3 KPYIJIOTO MPOKATA WM ITYTeM CBOOOJHON KOBKH C MOCIEAYIOIIEH MEXaHHYECKOU U
TEpMHYECKO 00pabOTKOIA.

Koneco mpsimo3y0oii nepenaun 16 ycTtaHoBIeHO Ha OTAEIBHOM cTyleHuaToM Baimy 19 ¢
noMouipto mmnoHkd 14. OHO wu3roraBiMBaeTcs IyTeM CBOOOJHON KOBKM WM W3 JIUThS C
MOCJIETYIOIIEH MEXaHUYECKON U TEPMUYECKO 00pabOTKOM.

[Tpu Hebomnpmoi Toymmuue koeca (10 30...40 MM) OHO BBINOJHSETCS B BHUJC JKcka 16 ¢
HEeOONBIIUMU (10 2 MM) yriryOJjeHHs Ha OOKOBBIX MOBEPXHOCTSIX. DTO JENACTCS I TOTO, YTOOBI
obecrieunBaTh TOUHYI0 00pabOTKy TOJIBKO TOPLIOB CTYMHUIBI S, ¥ 00601a S, a He Bcel GOKOBO Mo-
BEPXHOCTUL.

[Mpu mwmpokux kosiecax (TosmuHoit Oosiee 40 MM) C IETbIO SKOHOMHH MeTalia
PEKOMEHJTyeTCsl M3rOTaBIMBaTh KoJieca ¢ y3KMM BHYTpEHHUM JUckoM C, paBHBIM y MpsM03y0oii
nepeauy mo TomupHe C | =15 M.

awan

VY Bcex MUIUMHAPHUYECKUX KoJiec (0c0O0eHHO ¢ BHyTpeHHUM auckoM 9 u 20) HeoOXxoaumMo
YUHUTBIBATh Pa3Mep TOPLOB 00072 S U CTYHHILBL S

- Toper; 00oa S 1oyKeH ObITh HE MEHEee JIBOMHOM BBICOTHI 3y0a, uiau S = 4,5m.

-TOpel] CTyHuIbl S, 3aBUCUT OT pPEKOMEHIYEeMOTO MMHUMAJIbHOIO JAHaMeTpa
crynuipl: O, = 1,50, rne d - muamerp crymenu Banma. 3HauWT, pa3Mep TOpIA CTYIHIBI PABEH:
S,= 4, -d

2

OcTpble KPOMKHM IMJIMHAPHYECKHX 3YO4aThIX KOJEC NPUTYIULIOTCsS (ackamu. Ha
3yOuaToM BeHIle npenycmatpuBarorcsi dacku pasmepom: f= (0,5...0,6)m. Ha crynumax pasmep
¢acoxk f, 3aBuCUT OT TMaMeTpaIbHBIX pa3MEpOB Balla, CTYyIHIEI M 00012 (cM. Tabmumy 2.1):

Tabmuma 2.1

d, mm 20 ... 30 30...40 40 ...50 50...80 | 80...120 | 120... 150 | 150 ...250

f, um 1,0 1,2 1,6 2,0 2,5 3,0 4,0

Ha xomecax ¢ BHYTPEHHHM JHCKOM VYKJIOHBI IIOBEPXHOCTH CTYNHUIIBI M 00072
NPUHUMAETCS PaBHBIMHU. ¥ = 7°, a pajlyChl 3aKpyryieHuii: R = 6mwm.



I[JII/IHa CTYNHUIBbI KOJICCA B 3aBUCHUT OT JIMHBI CTYIICHHU BaJia (I/IJ'II/I JJINHBI

2cm
H_IHOHKI/I) " OJOJDKHA 6BITB HC MCHEC B

B

B, Mmenbie mnmuubl crynuns! koneca (B, < B, ), To cTymuua pacummpsieTcss CAMMETPUYHO B

= 1,5d, rae d - quametp crymnenu Baya. Yaie Bcero

2cm

paBHsieTCs IUpUHE 3y0uaToro BeHna B, (cm. puc. 2.1). Ecim mupuna 3y6yaToro BeHna

2cm

00e cTopoHbI OT cpenHero aucka C.
BbI0Op OpHEHTHPOBOYHBIX JUAMETPOB CTYINEHeH BaJIOB H UX JJINHBI

Baner mpoektupytorcst crynenuareiMu (cM. puc. 2.1). Ilpu 3TOM AmameTpsl CTyIEHEH
JIOJDKHBI BHIOMPAThCsl, B OCHOBHOM, U3 CTaHAAPTHOTO Psia YHCEN:

d, =20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100, 110, 120 mm
JloryckaeTcst IpUMEHATb JMaMeTphl CTyIIEHE ¢ OKOHYaHUEM Ha 2 U 8, HO IIPU 9TOM pa3HHULA %

JIMaMETPOB COCEIHHUX CTYIEHEH MOJDKHA OBITh JOCTATOYHOM JUIs YIIOpa B OYpT HACaKCHHBIX HA Ba
neTaneii, To ecTb JoIDKHA ObITh Oonblne (acku crymuns! f, (cm.tabm. 2.1).

Bri0op nuameTpa U JJMHBI CTYIIEHell Bajla-IIeCTePHH

Basn-mecreprs 5 nmeeTr BX0JHOH KOHeI[ quaMeTpoM d,, Ha KOTOPOM YCTaHABIIMBACTCS C IO~
MOIIBIO MIMOHKK 1 monymydTa, nepeaaromas BpaleHne Baly-1IecTepHe OT MOIyMy(ThI Ha BalTy
AJIEKTPOIBUTATEIIS.

Huamerp d, pexkomMeHayeTcs BBIOpaTh M3 CTaHIAPTHOTO DPAla Pa3MepoM, ONM3KHM K
auameTpy Baja snektpoasurarens 112MB6, BwiOpanHoro Hamu panee B M. 1.2, pa3mepsl
KoToporo npusezeHs! B [Ipmioxkennn 1 (pasmep auamerpa Bana aurarens d,, = 32Mm):

d,”09d,,. d,=0,9-32=288wmm. OxkpyrisieM 1o cranzapTHoMy psizy: d , = 30 M.

JlHa BXotHOTO KOHITA (TIepBoii cryneny) |, He nomkHa ObITh MeHbIe 1,5d 5

I, =15-30=45mm.

Huametp crexmyromeii crynenn d,, Ha KOTOPOH paconaraloTcs MAPUKONOIIMIHUK 4 1
MaH)XETHO€ YIUIOTHEHHE 2, TIPHHUMACTCS 0 CTAaHIAPTHOMY psijiy ONMIKAWIIUM OOJIBIIMM IO
pasmepy mmamerpy d,:  d, =35mm.

Jlina crynenn d, J0JDKHA IPEBBINIATH IMMPUHY TIOCKOCTH pasbema kopryca b, , na 5.. 10mMm
B 3aBUCUMOCTH OT IIMPHHBI MMOAUIMITHUKA 4 M MaH)KeTHOro yrmoTHenus 2. [To karanory (cwm.
[Tpunoxenune 2) mo amamerpy d,= 35 MM BBHIOMpacTCS HMIAPUKOIOMIIUIHUK CPEIHEH cepuu
Ne307 ¢ mapamerpamu: d = 35 mm, D = 80 mm, B = 21 mm, C = 26 xH. Ilo INpunoxenuto 3 Ha
muametp cryrnenu d, = 35 MM BBIOMpaIOTCs pa3Mepsl MaHXKETHOro yrutoTHeHus: D=58 mm, h =
10 mm, d=35mm/

Topen crynenu d , foypKeH BBICTYNATh Iepel] KPaeM IUIOCKOCTH pa3beMa PeayKTopa, KaK MH-
HUMYM, Ha 5 MM (cM. puc. 2.1), 9to0bl Topen HoayMy(Thl, HacaXKEHHOH Ha CTyNeHs d ,, He Tepcst 0
KOPITYC ITPH BPAILICHNN BAJIA-1IIECTEPHH.

Takum oOpa3oM, auHa cTyneru |, B HameM cirydae paBHa:

I, =b,, +5Mm=40+5=45mm.

Cnenyromast crynenb 0. HeoOxomuma Ui ynopa Bala-IIECTEPHU 5 B MOAIMIMIHUK 4,

KOTOPBIM pacronaraertcs Mo KpOMKEe BHYTpEHHEH moiocT pexykropa. uamerp d. sBisercs

OJDKAMIIIM 1O CTaHmapTHOMY psity muamerpy d , @ d . =40mm



Jnuna ctynenu |, paBHa BenmuHMHE 3a30pa AMEXAy TOPLOM IIECTEPHU S M KOPILYCOM
peILyKTOpa, KpaeM ero BHYTPEHHEW MoyocTH. BenmunHa 3a30pa 1o JKeaHUI0 MOXKET KojieOaThes B
npenenax: A = 10...40 mm (Oonpiue 3HAYCHUS JJISI 3a30pa MEK/LY 3y0UaThIM BEHIIOM ILIECTEPHU
¥ KOPITYyCOM PEIyKTOpa B IPOIOJIBHOM IIOCKOCTH, CM. pHC. 2.1, 3a30p A ).

Jins Hamero cinydast Beioupaem A =10 mm, A | = 30 mm.

Takue e 3a30pbl MO’KHO MPEyCMaTPUBATh U 110 BEPTUKAIU PEIYKTOPA.

C nfpyroil CTOpOHBI INECTEPHH TaKKe HMMeeTcs CTyneHb O., IIMpHHA KOTOPOM
COOTBETCTBYET MPUHIATOMY 3a30py A MEXIy TOPLOM IIECTEPHH M KOPIIYCOM PEIyKTOpa, HO C
IIPOTUBOIIOJIOKHON CTOPOHBL.

Takum 00pa3zoMm, IeCTepHsI PACIIOIAracTCsi TOYHO MOCEPEANHE TIOJIOCTH PEIYKTOPA.

Crnenyromas 3a d, cTyneHb Baja-IIECTCPHHU SBJISCTCS OTMOPHON IO/ NOAIIUITHUK 6, Takoi

’Ke pasMepHOM cepuH, kak mommummnHUK 4. [Tostomy mmamerpsl d, cTyneHeil paBHbBI, HO JUIMHA
CTYNeHU TMOJ MOJIIMIIHUK 6 paBHA IIMPHUHE CTAHAAPTHOTO MOAIIMIHHKA, BBIOPAHHOTO IO
katasory B [Ipunoxenm 2
W3 BBIIEH3NO0KEHHOTO CIEAyeT, 4YTO IIUPHHA BHYTPEHHEW MOJOCTH pexykropa A
oOpasyercst U3 IUPUHBI IeCTepHU B, u 1ByX 3a30poB A 1is NpsiMO3yOBIX PEAYKTOPOB:
A=B,+2-A mm
Jlst Hamero pacyetHoro ciaydast: B, =75 mm (cm. . 1.4.4), npuaumas A = 10 MM, nmeeMm:
A=75+2-10= 95 mm

Bob10op ntuametpa 1 VIMHBI CTyIIeHel Bajia KoJieca

Ban koneca 19 mo cpaBHEHHUIO C BaJlOM-IIECTEpHEH S SABJIAETCS TMXOXOAHBIM BajoMm. C
HEro IepefaeTcs BpalleHre Ha Bayl KOHBeiepa. [103ToMy OH MMeeT BBIXOJHON KOHELl JUaMETPOM
dy, C KOTOPOro M HauMHACTCS BBIOOpP IHAMETPOB CTyNEHEH Baja. Jta cTymeHb d, cHaOxeHa
mmoHkoi 10 1 mepenaun BparieHus yepe3 nmoyMygry Ha MoxyMy(QTy, HAaCaKJICHHYIO Ha Bal
KOHBelepa.

Huametp d ; HaxoauTCst IO hopMyIIe:

d,=140; No 140,29 _ 38,3 MM
n, 150,8

rae: N, - MomHOCTH Ha Bamy koseca (mo tabn. 1.5): N, = 3,09 kBr;
n, - yacToTa BpameHus koueca (o tadm. 1.5): n, = 150,8 06/MuH.

OxpyrisieM 1o crangapTHoMy psny: d, = 40 mMwm.

Jmaa crynenn d  nowkaa ObiTh He MeHee 1,5< dg: I, = 1,5-40= 60 mm. [Tocnenyronme
JMaMeTpbl cTyrneHel Bana 19 npuHuMaroTcst OkaliumMu B OOJIBIITYIO CTOPOHY IO CTaHAAPTHOMY
pany: d, =45 MM, d;= 50 mm, d = 60 Mmm.

[Mpmyem mmamerpsl d, mnon noammnHukd 12 w18 paBHB, Tak Kak Ha Baly
YCTAHABJIMBAKOTCS IAPUKOIIO IIUITHUKY OJHON pa3MEPHOU CEpPUH.

JlnuHa cTynuubl |8 3aBUCHT OT BUA 3yOUaTOi nepeayu:

VY IWIMHIPUYECKUX Tepeaad JUIMHA CTYNeHU d,N3roTaBiIMBaeTCs pasMepoM, MEHBLINM

JUIMHE cTynuia kojeca B KaK MHHHUMYM, Ha BennuuHy ¢acku f, 4roOs komeco 16 Obu10

2cm !

HaJe)KHO HpIKATO K OokoBoi rpanu crynenu dq: l,= B, - f, (cm. puc. 2.1) ¢ momompro

2cm

KOJIBIIA!
npu npsiMo3yooii nepenaue: |, =B, -f, =70-1,5=68,5mm, rae: B, =70 mm (cm. 1. 1.4.4).



JnuHa crynuubl |7 NOJDKHA OBITH Takas, 4TOObI €€ Kpail BBIXOJWJ Ha S5 MM 3a Kpai
TUIOCKOCTH pazbeMa (cM. puc. 2.1). Ilpu sToM yunThiBaeTcs pa3mep 3a3opa A (CM. BBIIIE), TO €CTh
BHYTPEHHHMI Kpail monoctu A, a Takke IIUpUHA MOAMMIHUKA 12 u Kpbluku 13 ¢ MaHXETHBIM
ymiotHeHueM 11, pasmeps! koToporo fansl B [Ipunoxennn 3 nmo auametpy d, = 45 MM B Hamem
ciydae (D = 65 mm, h=10 mm)

Hnuua crynesu |, mon mommunHUK 18 3aBHCUT OT IMPUHBI BBIOPAHHOTO IIO
auaMeTpy
d, = 45 mm mapukoBoro nogmmnHAKa Ne309 (d = 45 mm, D = 100 mm, B, =25 MM, C =37 xH) B
[Tpunoxenuu 2.

Tax kak 3yOuaras nmapa 5, 16 ycraHOBIIEHa B IOJIOCTH KOPITyca peAyKTOpa CUMMETPUYHO,
a mapuKonoAmunHUKN 12 u 18 pacnonaratoTcs Mo KpoMKaM BHYTPEHHEH IMOJIOCTH PelyKTopa
(cMm. puc. 2.1), Jerko MOACYMTHIBAIOTCS pa3Mepbl d M 6, HEOOXOIUMBIC MPH MPOYHOCTHOM
pacuere TUXOXOIHOTO Bayia 19 B nanpHeileM: B HAllIeM ClTy4ae HMeeM:

A+B 95+ 25
a=b= L =60 MM ,
2 2
nnuHa Mexay onopamu: | =a+b =60+60=120 mm

Ha Banax penykropa ycranaBiuBaroTcs Tpu mmnonku 1, 10 u 14. X pa3mepsl 3aBHCAT OT
cryneneii d,, d, u d, 1 BeIOMparoTCs 10 5TMM Aramerpam u3 Tadmuue! 3.1 1. 3.2.4.

Kaxzpiii Baj pemykropa yCTaHABJIMBACTCS B KOPIYCE HA JBYX MOJIIUITHUKAX OJJHOTO
TUIOpa3Mepa C IOMOIIBI0 YTOIUICHHBIX KPBIIICK, OTPAHHYUBAIONINX OCEBOE IEPEMEIICHHE
MOIIIUITHUAKOB (CM. puc. 2.1) (0JJHaKO yCTaHOBKA MOIIMITHUKOB B IICBPOHHOM Iepeiade MMEET CBOU
OCOOCHHOCTH).

OOpazer; roToBOro yepTexa HUIMHIPUIECKOTO PEAYKTOpa ¢ HEOOXOIMMBIMU pa3MepaMH,
MOCaJIKaMH, TEXHUYECKUMHU TpeOOBaHMAMM U CHEHU(UKALKS K HEMy IpEICTaBICHBI B
[Tpunoxenuu 6.



I'masa 3. PACYUET BAJIOB

3.1. CuJbl, AeiicTByOIIME B 3alleIUIEHHH MPSIMO3Y00il IWINHAPHYECKOii
3y0uarToil mepenayde

Ha cxeme: P-okxpyxnoe ycunue;, T-paananbHOe ycuiue

Hcexoonvie oannvie:
M, =195,7 Hwm (tabmuma 1,5)
d,=0.242 m (cm. . 1.4.4)

a,, = 20°
p= 2M, 21957 _1617 H
d, 0,242

T=Ptga,, =1617 -tg20° =589 H

3.2. HpOBequHLIﬁ pacueT BajJ1oB Ha CJI0KHOC COIIPOTUBJICHHUC
(u3rud U Kpy4eHwHe)

[Tocne KOMIIOHOBKM peAyKTOpa M BbIOOpaA JHMAMETPOB CTYIEHEH BaJOB MPOU3BOIUTCS MX
MPOBEPKA Ha CJI0KHOE COMPOTHUBIICHUE (M3rHO U KPYUCHUE).

Bo Bcex oHOCTYyIEHUYATBIX PEAYKTOpax MPOBEPKE MOJBEPraeTcsi THXOXOAHBINA (BTOPOH)
Bajl. Jlna nmnpuMmepa HmKE paccMaTpuUBaeTCs IOPAJOK pacdyera TUXOXOJHBIX BaJlOB
WIMHAPUYECKUX NPAMO3y0O0ro, pelykTopa, a TAKKEe KOHUYECKOI0 M YEPBIYHBIX PEAYKTOPOB U
Bajia YepBsKa.

3.2.1. OnpeneneHne ONOPHBIX PeaK Uil HA THUXOXOAHOM BaJly B IPsSAMO03y0oM
IMJIMHIPHYECKOM peayKTope



P=1617 H (cm. . 3.1)
T=589H (cm. m. 3.1)
a=b=60wmm (cm. m. 2.1)
I, =120 mm

[Iepen onpeneneHremM ONOPHBIX peaKLM BCE NEUCTBYIOIINE CUIIbI B 3ALIETUIEHUN
MIEPEHOCSTCS Ha OCH BAJIOB.

Peakuyuu onop B ropu3oHTAJILHOMN VI0CKOCTH

>M, =0
-Rg -1, +T-b=0
R :T-b:589-60:294,5 H

L,
RY =T —RX =589-2945 = 294,5

Peakuus onop B BepTHKAJIbLHON IJIOCKOCTH

RY, P R}

([(p]
O

B

A
A

A




>M, =0

Ry-1,+P-b=0
RY - P-b :1617'60:808,5 Y
I 120

n

R} = P—R} =1617 —808,5 = 808,5

CymMmapHasi peakuusi crop

R, =R’ +RX* =,/8085° + 294,52 =860 H
R, ={RY’ +R:" =./808,5% +294,5° =860 H

[To cymmapHoif peakmuu omop R, u R, B panpHeifmem Oyzner ompenensTcs

JOJATOBEYHOCTh  PAJAMANBbHO-YIIOPHBIX ~ KOHHYECKHUX  pojukonoamunHukoB — Ne7306,
OIpeNieNIeHHBIX B HamieMm pacyere . Ilpu HeoOXomumocTH moadupaercss Ipyroil IMOALIMITHUK
3TOrO THIIA.

3.2.2. Onpenenenne AeficTBYIONIMX HA BaJl H3THOAIOIIMX MOMEHTOB M |
T=589H (cm.m. 3.1)

P=1617 H (cm.mm. 3.1)
a=b=60wmm=0,06wm (cm.m. 2.1)

N3 3.4.1
R; =2945H
Rg =808,5H
Ré =2945H
Rg =808,5H
JNIPbl MOMEHTOB B FOPU30HTAJIBHOI IJIOCKOCTH
R-‘c AT R;
Bl D
B #D
[ (55 .9 it e+ 2l
e
My
B cxeme onacuoe ceuyenne B T. C
Bt C

M! =—-RX.a=-2945.0,06=-17,67 Hu



INMIOPbl MOMEHTOB B BePTHKAJIBHO IJIOCKOCTH

Cl Pr
g)——-ﬁ—-e——:——
B
VU

B cxeme onacuoe ceuenue B T. C
Bt C

M? =R)-a=8085-0,06=4851 Hu

CymmapHble H3rudamwime MOMeHTbI B onacHoM cevyennu (1. C)

M, =\/ML"+ME® = 17,67 + 4851> =516 Hwm

3.2.3. OnpenesieHue JeificTBYIOINUX HA BAJ KPYTSIIHUX MOMeHTOB M

Kpyrsimuit MoMeHT, aeficTByronuii B omacHoM ceuenud (1. ¢) M,=195,7 Hm (cm. Tabn. 1.5)

3.2.4. Onpenesienne HANPSKEHHIT B onacHOM ceyeHun Baja (B 1. C)
Hanpsixenusi m3ruda

M
o, =—2% Mlla

c
rae: M, - cymMmapHbIi n3rubatomuii MomeHT B T. C (cM. Bbiie B 11. 3.2.2)
W, - MOMeHT conpoTuBieHus B ceueHnH C Baja ¢ y4eTOM IINOHKU!
W, =0.1d; LR v (s -t ) m°
2-dg
rae: dg - mmamerp Bana B T. C;
d;=0,05 M (cm. m. 2.1 m puc. 2.1)

Ilpumeuanue: Pazmepsl MIMOHKN U MIMIOHOYHOTO Ta3a 3aBUCAT OT AWMAMETpa Bajla M HAXOJSATCS
o tabinuue 3.1.



Tabauua 3.1
3aBuCHMOCTH Pa3MepoB MPU3MATHYECKHUX IIMOHOK OT IHAMETPa BaJjia, B MM

JlnmvHa mmnoHku
Huamertp IHupuna Beicora Iny6una nasa (He MeHee)
Ba(Jan, H:;OE' H:;OI;_ Ha Bany, t, PaGIO‘Ia’L ueJmIKOM,
p

15 5} 5} 3 16 21
20 6 6 3,5 21 27
25 8 7 4 28 36
30 8 7 4 35 43
35 10 8 4,5 41 ol
40 12 8 5} 46 58
45 14 9 9,5 52 68
50 14 9 9,5 59 73
60 18 11 7 70 88
70 20 12 1,5 83 103
80 22 14 9 96 118
90 25 16 9 108 133
100 28 16 10 120 148

Jlns Hammx pacueToB npH quamerpe Bana d; = 50 MM nmeem:

- IUpUHA IITMOHKHU (IITOHOYHOM KaHaBKH): b = 14 mm
- rTyOuHa na3a Ha Baiy: t,=5,5 MM

Orcroja MOMEHT coIpoTUBIIeHNUS Ha Baiy d 4B T. C paBeH:

14-5,5(50 -5,5)°

W, =0,1-50° — =10975,7 mm°
2-50
Hanpsokenue m3rub6a s 1.C: o, = 51,6-1000 4,7 MIla
10975,7

Hanpsizkenue coxxaTus
BosHukaer Tam, rae uMeercs B 3alCIUICHUN O0CEBas CUjla, KOTOpas IPU IIEPEHOCE Ha OCh
BaJla CO3JACT HAIIPSKEHUE CIKATHSL.
B npsiMo3y06oii iepeaaun 0CeBOii CHITBI HET.



CymmapHoe HopMaabHoe Hampsikenue (B T. C)
oy =0,=4,7 MIla

Hanpsikenue kpyuenns (B 1. C)
ITo Tabnune 1.4 xpyrsamuil MOMEHT Ha Bally IpsiMo3y0oro kojueca paseH: M, =195,7 Hw.

Huametp Bana: d ;=50 MM (cM. BbIIIE).

M, 195,7-1000

W, 234752

rae: W, -MOMEHT conpoTHBIIeHHS Baja B T. C Kpy4eHHsI paBEH:

b-t,(dg —t,)? _02.50° 14.5,5(50 - 5,5)°
dg 2-50

Pa3mMepsl MIMOHKY U 1a3a B3sAThI U3 TabauIpl 3.1 (cM. BbIIIe)

HanpspkeHne kpydeHus Ha Bally Kojieca: 7 = 8,34 MlIla

W, =0,2d; - =2347,5 mm°

JKBHBaJeHTHOe HanpsikeHue (B T. C)

o
rJie: JOIyCKaeMoe HaINpsHKeHHUE TIPH U3TH0e PaBHO: [0] y = E
n-K,
Mapxka ctanu i1 BAJIOB BEIOMpaETCsl U3 TaOIuIbl 3.2.
Tabymma 3.2
MexaHnueckue CBOMCTBA MaTEpPHUAIIa BAJIOB
I Hpez[en BBIHOCJIMBOCTHU ITPpU
Hp ZJGECZI;?;{;IOI;EH [Mpenen Texyuecrty, CUMMETPHYHOHN Harpy3Kke
Mapxa cram PH b M ' G, MIla pu u3ruoe, IIPU KPY4YEHUH, HRC
©O= M2 6.1 MIla 6.4 MIla
45 1200 950 600 480 240 360 50-80
20X 850 630 425 340 170 255 56-62
40X 1500 1300 750 600 300 450 45-50
40XH 1600 1400 800 640 320 480 48-54

[MpuHIMaeM Ui UJIHHIPUYECKUX PEIyKTOPOB B KAYECTBE MaTepHaia Bajia CTalb MapKu
45 (o ,=600 MlIla), 3amac npounoctu N = 1,5 (u3 momyctumsix N = 1,5..2,0), koadppuunent

koHIeHTpanuy Hanpspkennid K =1,8 (u3 nomyctumerx K =1,5..3,5).

600

——— =222 MlIla
15-18

Iomyuaem: [G] u =

JKBHUBAJIEHTHOE Hanpsi:kenue B T.C:

G =477 +3-8,347 =152 MIla

15,2 MIla <[o ],



I'maBa4 PACUYET NOAIINITHUKOB KAYEHUSA

B riiaBe 3 Oblia Haii/IcHBI OTIOPHBIC PEAKIIMKM HA TUXOXOJAHOM BaJly PEAYKTOpa, a B IJ1aBe
2 ObulM OTpEACICHBI JUAMETPhl OMOPHBIX CTYINCHEH Baja, HA KOTOPHIC YCTAaHABJIMBAIOTCS
MOJIIIMITHAKA KA4eHUs, BbIOpAHbI THUIBI M pPa3Mephbl MOIIIUIHUKOB M HUX JIMHAMUYECKas
rpy3onoabeMHocTh C (o [pusoxenuto 2).

[TpoBepuM BbIOpaHHBIC TOIIUITHUKN HA JOJTOBEYHOCTh, TO €CTh OMPEACINM, OTBEYACT
JIM MX CPOK CITY)KOBI 33 JAHHOMY 3HAUCHHIO 110 3aJaHUIO.

4.1. HOpHHOK pacdcTa NOANMHUIIHUKOB KAaYCHHUA HA J0JI0OBCYHOCTD
Pacuer NOAIIMIIHUKOB KAaYCHUA HA J0JITOBCYHOCTDH

o 6
Lh: E 10 ZL'jad’q
Q) 60-n

rae: L, - pecypc noammMmHuka B yacax;
L

- 3al[aHHI:II71 CpOK CJIY)KGBI IIOAIIIMUITHHUKA B gacax.
L, =t -g-T=8-260-5=10400 u

rme:  t, - Bpemst paGoThl B cMeHy: t, =8 u,

300

g - 4HMCII0 MaIIMHOCMEH B roay: g = 260,
T - cpok cityx0561 ipuBOAa: T=5 J€T.
C - muHaMHUYECKasl TPy30M0IbEMHOCTh JaHHOTO moamunauka (B [Ipunoxenun 2);
a - Ko3(hUIIIEHT: o =3 - IS MIHPOKOTIOAIIUITHUKOB,
o =3,33 - As POTMKOTIOIIUITHAKOB,
N- 4acTOTa BpaIlleHUs MOAMIUITHIKA, 00/MUH,;
Q - npuBe/IcHHAs AMHAMHYECKAsl Harpy3Ka Ha MOIIIMITHUK, H.

JI1s paquanbHbIX IAPUKOBBIX U PaJUAIBHO-YIIOPHBIX IIAPUKOBBIX U POJIUKOBBIX KOHUYECKUX
MO IIUITHUKOB!

Q=(X-K-R+V-A)K, K, npu

>€
K-

<e
K, -R

HHH paaruaIbHBIX POJMKOBBIX HOAIIHUITHUKOB:
Q=K. -R-K, K,

Q=K R-K, K, npu

rIe: X u Y- ko3hPUIHEeHTHI paraaIbHON U 0CeBOM Harpy3ok (mo Tabmnue 4.1);
R u A- panuanbHas u oceBas Harpy3ka Ha moAmMUNHUK (cm. 1. 3.4);
A' - pacueTHas oceBas Harpy3ka (cM. Tadmuiy 4.2 u puc. 4.1);
K - ko3 duuuent BparieHus:

K =1 - npu BpaleHuH BHYTPEHHETO KOJIbIIA,

K, =1,2 - npu BpalueHuu HapyHOT'O KOJIbLA,
K, - ko3(punuent 6e3omacHoCTH:

K, =1 - npu cIoKOiHOI1 Harpy3Ke,

K, =1,2 - npu JIerkux TOITUKaX,

K, =1,5 -npu BUOpaLlMOHHOM HarpysKe,



K, - remnepatypHblil K03(QdUIHEHT:

K, =1 - npu remneparype no 100°C,
K, =1,05...1,4 - npu Temneparype >100°C,

e - koapdurmeHT: onpenensercs no Tadmuie 4.1 ¢ yueroM OTHOCUTEIHHOMN

A
Harpy3Ku o (mns panuanbHBIX MIAPUKOBBIX MOJIIHITHUKOB), N (mns

O

O

paauaabHO-YIOPHBIX HIAPUKOBBIX MOJIIHITHUKOB), UJIU K€ C YUSTOM YIJia
KOHTaKTa @ (U1l paJinalibHO-yIOPHBIX APUKOBBIX U POJIUKOBBIX ITOIIIUITHUKOB).
ITpu sToM: A' - oceBast Harpy3Ka pacueTHas onpeaessiercs no tabmuue 4.2. C, -
CTaTUYeCcKasi TPy30TMOABEMHOCTD NOIIUITHKKA 0 [IpritoskeHuto 2.
Cnenyer uMmeTb B BUIY, YTO y OJHOCTYIIEHYATHIX 3yOUaThIX PEAYKTOPOB INPOBEPKE Ha

AOJITOBCUYHOCTH MOABCPrarOTCA MOAIINITHUKA TUXOXOAHOT'O BaJlid, TaK KaK UX YaCTOTa BpalllCHUA

3HAYUTEIBHO MEHBIIE YacTOTHl BPAIICHUS MOIIIUITHUKOB OBICTPOXOJHOIO Bajla, a OHA H
OIpeZieTsieT B TEPBYIO OuYepe/lb pecypc HOIIIUITHUKA (CM. (OpMysTy pacdera pecypca) mpu

OAHNHAKOBBIX IJI BaJIOB BHCIITHUX CHUII, ,Z[CﬁCTByIOL[IHX B 3a11CIIJICHUH.

Tabmnuma 4.1

Kosghgpuyuenmut paouanvroii nacpysxu X, ocegoul nHaepysku Y u koaghguyuenm € 00HOPsOHbIX
NOOUWUNHUKOB KAYEeHUs

OTtHOCHUTEIBHAS

Al

Al

Tun <e >e
MO/IIIAITHUKA yron Harpyska Kk 'R Kk -R
KOHTAaKTa A N e
a , rpam. AN I
c. c. X Y X Y
0,014 2,30 0,19
0,028 1,99 0,22
0,056 171 0,26
laprconsic 0 0,084 1,55 0,28
011 1 0 | 056 1,45 0,30
PATHATILHBIC 0,17 1,31 0,34
0,28 1,15 0,38
0.42 1,04 0,42
0,56 1,00 0,44
0,014 1,81 0,30
0,029 1,62 0,34
0,057 1,46 0,37
0,086 1,34 041
12. 15 011 1 0| 045 | 122 0,45
0,17 1,13 0,48
ITaprxoBsic 0,29 104 | 052
Pa/ATTBHO" 0,43 1,01 0,54
YHOPHBIC 0,57 1,00 0,54
18.. 20 0,43 1,00 0,57
24.. 26 041 | 087 0,68
30 0,39 | 076 0,80
35, 36 0,37 | 066 0,99
40 035 | 057 1,14
PommkoBeie
NORHCCKIC part -9 - 3 1 0 | 040 |0Adge | 15ga
JMATBHO- YIIOp-
HBIC




Tabnuua 4.2
Pacuernas oceBas Harpy3ka 4' B onopax | u |l Bana npu AByX HIDKENPUBEICHHBIX CXeMax a U O
YCTaHOBKH pPaJilabHO-YIIOPHBIX KOHWYECKUX U IIAPUKOBBIX MOIIUITHUKOB.
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puc. 4.1

OceByro Harpy3Ky BOCIIPUHUMAIOT B 00enx cxemax omopsl 1.

VeoBus Pacuetnas ocepas Harpyska A'
e B omope | B omnope Il

S, =S , ‘

;20” A =S, A, =S +A
S, <SS, A S s n
A>S,-S; 1 =91
S, <SS, s A s
A<S, -S; A=3, n=2n

rae: S, u S, - oceBble COCTABIAIOIIUE OT paJuanbHbIX Harpy3ok RuR, B omopax | u ll:
Jl1s pauanbHO-yHOPHBIX MAPHKOIOAIINITHUKOB!

S, =Re, H,

S,=R,e, H.

JI1st paiuanbHO-YIIOPHBIX KOHUYECKUX POIMKOIOAIIUITHUKOB!
S, =083Re, H,

S, =083R,e, H.

rae: kodddunueHTs € o tadm. 4.1.

4.2. Onpez{e.ﬂeﬂne AOJTOBCYHOCTH MOAIIMUITHUKOB KAYCHHUS B PEAYKTOPaXx

Wcxonnrele naHHEBIE.
d, =45mMm (em. 1. 2.1)

n, = 150,8 06/muH (tadm. 1.5)
R; =860 H (cm. m.3.4.1)
R, =860 H (cm. m.3.4.1)



Bri6pan panuaneueiii mapukonomunHuk Ne309:
d =45 mm, D = 100 mwm,
B, =25wmm, C =37000 H,

C, =26000 H (cm. npunoxenue 2)

Cxema Harpy:keHusi NOJAIUITHUKOB

RB RD

B— oD

W3 nByX MOALIMITHUKOB Ha Baly pacueTy MOJBEPraeTcsi TOT, KOTOPBIN Harpy»XeH OOJIbIIIe.
Onpenenenue npuBeeHHOM HATPY3KH

Qs =Q, =K, Ry -K, - K, =1-860-1,2-1=1032 H
roe: K, =1, K, =1,2.
K; =1(cmm. 4.1)

OmnpenesieHne pecypca NOJAIMMUITHAKA B 4acax

o 6 3 6
L[ & ] 10 [37000j 100 5093467 u > L, ~10400 u
Q,) 60-n, | 1032 ) 601508

I'maBa5 MY®TbI

My®THI cityKaT JUIs Iepejaunl BpallleHus U KPYTAILIEro MOMEHTa ¢ OJTHOTO BaJla Ha JPYyroi.
Kpome Toro my@rel MOTYyT KOMIIEHCHPOBAaTh OCEBOE, PAJUAIbHOE U YIJIOBOE CMEIIECHHE BAIOB, a
Takke cMmsrdath (nemrdupoBaTh) HAarpy3Kd W IPEAOXPaHSTh TPAHCMHCCHH OT TOJIOMOK MpH
neperpy3Kax.

B cxeme mpuBona KoHBelepa MpeayCMOTPEHbI JBe MYy(ThI: KOMIeHcHpyiomas MypTa 6
MEX/y JBUTATEIEM M PEIyKTOPOM M KOMOMHUpOBaHHAas My(pTa 7 MEXIy peAyKTOpOM U BajoM
KOHBelepa.

MHorue Tunbsl Myt BbITYCKalOTCs cepuitHo. [1oaToMy UX pazmepbl MOXKHO HAiTH B cIipa-
BOUHHUKAX 1Mo My¢TaM. Ilonb3yschk cipaBOYHUKOM, MY(THI CleayeT MOoAOUpaTh MO KpPyTAIIEeMY
MOMEHTY W JuaMeTpy Bama. Takum oOpas3oMm, moaOupaeTcs KOMIIEHCHpyomas mydra 6,
IIPElyCMOTPEHHAS B TEXHUUECKOM 3aJ[aHUSX.

Ha puc. 5.1 npencraBnena Hanbosiee pacpocTpaHeHHas: KOMIEHCHpYIoIIast Mydra Tumna
MYVYBII (mydTa ynpyras BTyIIOYHO-IIAJIbIIEBAsT), CHOCOOHAsE KOMIICHCHPOBATh OCEBOE, PaAUAIbHOEC
U YIJI0BO€ CMEIIEHHE BAJIOB U IEMII(pUPOBATH HATPY3KH.
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Puc 5.1. My¢pma MYBII no 'OCT 21424-75:
1 — nonymygpma, 2 — nonymygpma, 3 — naney, 4 — pesunogas emyixa,
S — BUHM YCMAHOBOUHbBIU
Paszmeps! myd sl MYBII npeacrasienst B Tabnune 5.1.

Tabmuna 5.1
I'eomerpuueckue napamerpsl Myt MYBII (I'OCT 21424-75), B MM
['eOMeTpHUECKHE ITa- Kpyrsimuit moment, Hm
paMeTpeI 16 31 5 63 125 250 500
d 1214|1618 | 16182022 | 20 22[2528 | 2528|3236 |3236 | 4045 | 4045 | 5056
D 71 90 100 125 140 170
L. 63 83 84 104 | 104 | 124 | 125 | 165 | 165 225 225
| 30 40 40 50 50 60 | 60 80 80 110 110
D, 50 63 71 90 105 130
I, 9 16 16 18 18 18
l. 12 20 20 32 32 32
, 17 20 20 28 28 28
d o5 30 30 36 36 45 45 56 56 7 It 0
1 32 32 38 40 48 50 60 63 75 80 95
Komuyecrso 4 4 6 4 6
ITAJIBIICB
I[OHYCKEICMOC CMCILICHNE:
pamansEHOe, MM 0,2 0,3
yTIIOBOE, Tpaj, ° 15° 1,0°
ITaner;
—— 8 10 10 14 14 14
pe3nda: M Mo M8 M8 M10 M10 M10




Jlpyras npenycMOTpEeHHas! B CXeMe IPUBOJa KOMOMHUpPOBaHHAs My(Ta 7, pacroioKeHHas
MEXAY PpEeOyKTOpOM M BajoM KOHBelepa, IpelHa3HaueHa HE TOJbKO JJI KOMIEHCALUU
CMeIIICHHUS BaJIOB (OCEBOTO, paIaIbHOTO U YIIIOBOT'0), HO U VISl IPEIOXPaHEHUS TPAHCMHCCHH OT
neperpy3ok M nemrndupoBaHus Harpy3ok. [lo3ToMy OHa J0DKHA codeTarb B KOHCTPYKLIHMHU
AJIEMEHTHI pa3HbIX MO HazHaueHHIo Mydt. Ha puc. 5.2 moka3aHa B kauecTBe IpuUMepa TUIIOBas
KOMOMHUpOBaHHas (yHnpyro-npeaoxXpaHuTeNbHas KOMIICHCHpYoLIas) My(Ta cO IITU(PTOBBIM
NPEJOXPaHUTEIIbHBIM YCTPOCTBOM Ha ocHOoBe My(hTel MY BII, npeacrasnenHoii Ha puc. 5.1.

B nannoit mydTe oceBasi, paauanbHas U yriioBas KOMIIEHCAIIUS CMEIIEHHS BaJIOB, a TAKKe
neMr(upoBaHUE HArpy3KH OCYILECTBIIAETCS 3a CYET YNPYTOCTH PE3WHOBBIX BTYIOK 2 H
YCTaHOBKHM MX Ha Haiblax 3 B OTBEPCTHSAX HNOTyMY(Thl 1, 3aMMCTBOBaHHBIX M3 KOHCTPYKIHH
Myt MVYBII. [Ipenoxpanenue e 0T Meperpy30K OCYLIECTBISETCS 3 CUET Cpe3a CleIUaTbHbBIX
mrugToB 10, ycraHaBnuBaeMbIX Ha Apyroi nonymydre 7.

B-C (ua neBoii mosoBune My(tel) B-D (Ha mpaBoii mosnoBuHe My ThI)

72 13 bud A

3G30p . . /

805...0,1wy

g 0 71

g_ 4 ‘_/ 2

Puc. 5.2. Kombunuposannas ynpyeo-npeooxpaHumenbHas my@dma ¢ umugmossvim
npedoxpanumenvhuvim yempotcmeom: 1 — nonymyghma npasas, 2 — pesunoeas emynka, 3 —
naney, 4 — macnenxa, 5 — emynxa, 6 — cpeousna uacms, 1 — nonymygpma nesas, 8 — saznywxa, 9 —
emyaxa kanenas, 10 - wmugm, 11 — emynxa kanenasn, 12 — mopyesas wativa, 13 - 6oam

Takum 006pazom, MypTa COCTOUT Kak Obl U3 TpeX yacTei: monymypTsl 1, momymydrs 7 u
cpeaHel yacTu 6 ¢ BTYJNKOW CKOJIbXKEHHA S5 BHyTpH ee. [Ipu 3TOM moBepXHOCTh MOaymy(pTsr 7
CMa3bIBaeTCs C MOMOINBI0 MaciaeHKH 4. OT CMeIIeHHUs! BIIPaBO CPEIHIOI0 YacTh MPEIOXPaAHSIET
TopueBas maiiba 12, ykperuisemas Ha Topiie Baja 6oarom 13.

Kpyrsimuit MOMEHT OT moiaymy(Thl 7, yCTaHOBJICHHOW Ha ILIIMOHKE HAa BEIYIIEM Baliy,
nepenaercs depes cpesaembiii mrtudt 10 Ha cpemHio0 yacTh 6, a ¢ He¢ yepe3 MaNbIbl 3 U
PE3UHOBBIE BTYJKHU 2 - Ha TOTyMYy(Ty 1, ycTaHOBIIEHHYIO Ha IITIOHKE HA BEJOMOM Bally.

ITpu onacuoit neperpyske mrudt 10, paccuntaHHblil Ha cpe3 MpU 3alaHHON IpeeTbHON
Harpyske, Cpe3aercs, pepriBast CBSA3b MEX/1y BaJaMH, 3allHIIas TEM caMbIM TpaHcMuccuro. [Ipu
3TOM BeAylas noiaymydra 7 mpoaorKaeT BpaliaThes, a CpeaHsist yacTb 6 ¥ BegoMas noaymydra
1 ocrarorcs HenoaBwKHbIMH. CBOOOJHOE CKOJIB)KEHHE MOBEPXHOCTU MNOIyMy(pTel 7
OTHOCHUTEJIFHO  HEMOJBIKHOW TOBEPXHOCTH CpeAHed uyacth 6 oOecmeyeHo CMa3Kou



MOBEPXHOCTHU BTYNKU 5. CBoOOIHOE BpaieHue rapantuposaso 3azopom 0,05 ... 0,1 mm mexnay
TOpLEBOH 1mai60# 12 1 TOpLOM BTYIKH 5.

Jlnst 3aMeHbl cpe3aHHoro mrudTa noaymydra 7 u cpeHsst 4acTh 6 ycTaHaBIMBAIOTCS
COOCHO pHUCKaM, OTBHHYHMBAETCS 3ariylika 8 M BBIOMBAIOTCS OCTaTKM WITH(TAa CO CTOPOHBI
cpeaneit yactu 6. 3areM MITU(QT MEHSETCS HAa HOBBIM M 3ariIylIKON 8 3aKkpbIBaeTCsl HapyXKHOE
OTBEPCTHE.

5.1. Pacuer mITH()TOBOrO NMpeIOXPAHUTEIHLHOI0 YCTPOIiCTBA

KOMOMHHMPOBAHHOM MY(THI (cM. puc. 5.2)
IIpeanocbLIKH K pacyery:

1 B mydrte nydie Bcero NpuMEHATh OJMH WX JIBa CPE3HBIX MTUTA.

2. CuMMeTpUYHOE pacloioKeHHe MTH(TOB UCKITI0YAeT N3rnbOaroue Harpy3Ky Ha Ball.
3. lItudThl M3roTaBIMBAIOTCS U3 TEPMOOOpPaOOTaHHBIX cTayel (cM. Tadi. 5.2).

Tabmuma 5.2
Pexomendyemvie 0ns wmugmos mapku cmaneii u ux mepmooopabomxa
Mapku craseit o, ,Mlla TepmooOpaboTKa
35 250 Hopmanusanuys
320 Hopmamusanys
400 Ornyck
550 Ornyck
45 320 Hopmammzanus, 3akanka, oTmyck
400 VayudiieHue, 3akajka , OTILYCK
550 Ornyck
50 350 Hopmanmsanmst
530 Hopmanmsanmst
40X 400 Hopmanusauus
550 Ornyck
700 Otnyck

4. Brynku KajeHble H3rOTaBIMBAIOTCS U3 00Jiee MPOYHOr0 MaTepraa, 4eM MTUTHL
5. Kpytsuiuit MoMeHT npu cpabaThIBaHUH IPEAOXPAHUTEIBLHOTO YCTPOMCTBA HE
JOJDKEH OBITh MEHEE IBYX HOMUHAIBHBIX (PACUETHBIX) KPYTSIIUX MOMEHTOB:

[pu 3y6uareix nepenavax: M, , =2M, =2-195,7 =391,4 Hw,
rae: M,=195,7 Hu (cm. Tabi. 1.5).

Pacuer cocTtouT B oOmpeneNeHUMH JAMaMeTpa MMTUPTOB MpU JECUCTBUU MPEAETHHOTO

KpyTALIEr0O MOMeHTa M, ., TO €CTh HpU CPabaThIBAHUU MITU(YTOBOrO MPENOXPAHUTENLHOTO

YCTPOMCTBA:



,0 MM .

_[8:M,,, K, 10° | 8.400-10° _
n-Z-[z]-D 314-1-165-140
[punumaem d , = 7 mMm;

=400 Hw;
K, =1npu Z =1 - ko3 HunueHT HarpysKy,

rae: npuHumaem M,

Z =1 — gucno mTU(TOB;

[] - momyckaemoe manpsxenue mpu cpese:

[z] =(0,2...0,3) &, : npunumaem [r] = 0,3. 5, =0,3-550 =165 MIIa
(o,=550 MIla — s cramu 45 no Tabm. 5.2)

D — nuaMeTp pa3HeceHHs MecTa PacioioKeH s mTudra:
D = 140 mm (cm. puc 5.2).
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[Tpunoxenwue 2 - TloamumHUKY KaueHUs
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- [ai0bI cTOMOpHBIE MHOTOJIATYATHIE
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[Tpunoxenue 6 - Oo6pa3zern yepTexa u cienupUKA U3ACTUs K COOPOIHOMY UePTEKY
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Anexkmpoodsuzamenu cepuu AHP, ocnosnbvle pazmepsl 6 MM

HUcrnonuenune IM 1081

IIpunoxenue !

HUcnonuenue IM 3081

O 1
2
»
e
2,034 P | —A.
1
1 Lefiﬁ ,(;Ma/m Eor
SR .7, €30 i
rn apa- Twn anekT poasuraTena
MeTpbl |\ 71A,B| 80A | 80B | 90L |100S|100L [112M|132S |132M| 160S |160M| 180S | 180M
d, 19 |22 | 22 | 24 | 28 | 28 | 32 | 38 | 38 | 48 | 48 | 55 | 55
dio 7 10|10 10] 1212121212 15| 15 | 15 | 15
dyo 165 [165] 165 | 215 | 215 | 215 | 265 | 300 | 300 | 300 | 300 | 350 | 350
das 12 12| 12 | 15| 15 [ 15 [ 15 [ 19 [ 19 | 19 | 19 | 19 | 19
doy 200 [200| 200 | 250 | 250 | 250 | 300 | 350 | 350 | 350 | 350 | 400 | 400
. 130 [ 130 130 | 180 | 180 | 180 | 230 | 250 | 250 | 250 | 250 | 300 | 300
dwg 170 [190] 190 | 210 | 240 | 240 | 246 | 288 | 288 | 334 | 334 | 375 | 375
A 40 | 50| 50 | 50 | 60 | 60 | 80 | 80 | 80 | 110 | 110 | 110 | 110
. 90 |[100[ 100 | 125 [ 110 | 140 [ 140 | 140 | 178 | 178 | 210 | 203 | 241
b 35 |35 35| 4 4 4 5 5 5 5 5 5 5
b 10 |10 10 | 12 | 14 | 14 | 16 | 18 | 18 | 15 | 15 | 18 | 18
- 273 | 297 | 321 | 337 | 360 | 391 | 435 | 460 | 498 | 630 | 660 | 630 | 680
ki 45 | 50| 50 | 56 | 63 | 63 | 70 | 89 | 89 | 108 | 108 | 121 | 121
b, 6 6 6 8 8 8 10 | 10 | 10 | 14 | 14 | 16 | 16
bo 112 [125] 125 | 140 | 160 | 160 | 190 | 216 | 216 | 254 | 254 | 279 | 279
h 71 | 80 ] 80 | 90 | 100 ]| 100 | 112 | 132 | 132 | 160 | 160 | 180 | 180 |
I 6 6 6 7 7 7 8 8 8 9 9 | 10 | 10
hio 9 10| 10 | 11 | 12| 12 | 12 ] 13| 13 | 18 | 18 | 20 | 20
T, 188 | 205 205 | 225 | 247 | 247 | 285 | 285 | 325 | 325 | 385 | 448 | 448
Tis? 117 [ 125] 125 | 135 | 147 | 147 | 173 | 193 | 193 | 225 | 225 | 260 | 260




Hoowunnuku wapuxkogsle 00HOPAOHbIE
(no I'OCT 8338-75).

Ilpunoxenue 2
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Tabnuya 1.2.1
Jlerkaga cepus CpepHsas cepusi

rpysonogb- rpysononb-
Oifiosi: | - PEONSPH. VY eMHocTb, kH|O603Ha- Lt s 4 €MHOCTb, KH
R 7 57 1 R Y B S I W N N LT e
204 2047 |14 (1,5 12,7 | 6,2 304 201 52 [15] 2 15,9 7,8
205 25|52 |15 (1,56| 14 7 305 25|62 [17] 2 22,5 11,4
206 30|62 |16 |1,5]19,5| 10 306 30|72 [19] 2 28,1 15
207 35|72 17| 2 | 255]| 14 307 35|80 (2125 33,2 18
208 40|80 18] 2 32 18 308 40190 |23 |2,5 41 22,4
209 45185(19| 2 | 33,2 |18,6 309 1{45{100(25|2,5| 52,7 30
210 50190(20| 2 | 35,1 20 310 501110127 | 3 61,8 36
211 55100/ 21 12,5436 | 25 311 55(120(29 | 3 71,6 42
212 60 |110( 22 | 2,5 | 52 31 312 60[(130|31|3,5| 81,9 48
213 651120123 |2,5| 56 35 313 65|140|33|3,5| 92,3 56
214 701125124 12,51 61,8 | 38 314 701150135 3,5| 104 63
215 751130{252,5{66,3| 41 315 751160137 (3,5 112 72,5

ITpumep o6o3navenus noamunauka 308: "[loxmumuaux 308 TOCT 8338-75".




Iodowunnuku wapukoesie paouaibHo-ynopHvle 00HOPAOHbIE
(no I'OCT 831-75).
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Tabnuya .2.3
Ob6o3HavyeHUue Pasmepbl, MM py3onogbeMHoCTb, KH

Cnpu | Conpu| Cnpu Conpun

a=12%\rg=@Bfky d | D 108 G | W P 50| ge19° | g=286° a=26°

Jlerkas cepus

36204 | 46204 | 20 | 47 | 14 | 1,6:4°0,56 | 15,7 8,4 14,8 7.7
36205 | 46205 228 1552 |0 18 13105 EQE 516,7 9,1 15.% 8,34
36206 | 46206 N30 | 62 |5 16 |c1051 20,5 22 12 21,9 12
36207 | 46207 | 35 | 72 | 17 2 1 80,8:1 17,8 29 16,4
36208 | 46208 | 40 | 80 | 18 2 38,9:1 282 36,8 21(8
36209 | 46209 | 45 | 85 | 19 2 1 41,2 .| 25,1 38,7 23,1
36210 | 46210 | 50 | 90 | 20 2 1 43,2 20 40,6 24,9
36211 {46211 [£66 | 1@0 1221 ||82)5! | 1,2 .[V568,40 B4R 50,3 21,5
362121 46212 [#60 | 110" 22 [|&2,56! |- 1,2 361,65/ 40,1 60,8 38,8

- 46213 | 65 | 120 | 23 | 2,5 | 1,2 - - 69,4 45,9
36214 - Y0 .1, 135 | |824 | |182)5 £ 52 '80,2:] 54,8 - -

- 46215 k75 | $80(c25 | [82)5 1.2 - - 78,4 -

CpegHsisi cepus

- 46304 | 20 | 52 | 15 2 1 - - T8 9

- 46305 |£2b | B2 [C 17 2 1 - - 26,9 14,6

- 46306 | 30 | 72 | 19 2 1 - - 32,6 18,3

- 46307 I35 | @D [3.2¢ 525 | 1.2 - - 42,6 24,7
36308 | 46308 |40 | @0 2 23[82)5 [ 1,2 |1 53,94 32,8 50,8 30,1

- 46309 | 45 | 100 | 25 | 2,5 | 1,2 - - 61,4 37

- 46810 |:i650 | 110 |27 3 1.5 - - 71,8 44

- 46311 | ‘655 [ 120 | 29 3 1 - - 82,8 51,6

- 46313 | 65 | 140 | 33 | 3,56 - - 113 75

,5

- 46312 | 60 | 130 | 31 | 3,5 2 - & 100 65,3
2
2

- 46314 | 70 | 150 | 385 | 38,5 - : 127 85,3

IIpumep ob6o3Hauenus nopmmnanka 46307: "[logmmnuank 46307 'OCT 831-75".




Ioouwunnuxu ponuxogsle KOHu4eckue 0OHopaousie ¢ a=12°... 16 °

(no I'OCT 27365-87).
20 c ,
\ /"f///’/:,:f; Q
s B \NNS TN ?
B \
O =
Tabnuya .2.4
Fpyso- PacyeTHble
O6o3Hauve- Paamepbl, MM nogbem- - Tonit G
Hue HOCTb, kH P i
d D[ T]IBJclrnlclG] e y I w
Jlerkas cepus
7204A 20 | 147 |15,5] 14 | 12 | 1,56 ]| 0,5 |26,0|16,6| 0,35 1,7 0,9
7205A 25 | 52 |16,5| 15 | 13 | 1,6 | 0,5 [29,2]| 21 | 0,37 1,6 0,9
7206A 30 | 62 |17,5| 16 | 14 | 1,56 | 0,5 | 38 |25,5| 0,37 1,6 0,9
7207A 35| 72 |18,5| 17 | 15 2 |0,8(48,4(32,5| 0,37 1,6 0,9
7208A 40 [ 80 | 20 | 18 | 16 2 0,8 [58,3| 40 | 0,37 1,6 0,9
7209A 45 | 85 | 21 19 | 16 2 10,8 |62,7| 50 0,4 1,5 0,8
7210A 50 | 90 | 22 | 20 | 17 2 0,8 (70,4| 55 | 0,43 1,4 0,8
7211A 55 1100 | 23 | 21 16 | 2,5] 0,8 |84,2| 61 | 0,40 1,5 0,8
7212A 60 |110] 24 | 22 | 19 | 2,5 ] 0,8 |91,3] 70 | 0,40 1,5 0,8
7213A 65 [120| 25 | 23 | 20 | 2,5/ 0,8 | 108 | 78 | 0,40 1,5 0,8
7214A 70 {125 |26,5| 24 | 21 | 25| 0,8 [ 119 | 89 | 0,43 1,4 0,8
7215A 75 {130 (27,5 25 | 22 {2,561 0,8 [ 130|100 | 0,43 1,4 0,8
CpepHss cepus
7304A 20 | 52 |16,5| 15 | 13 2 0,8 |31,9] 20 0,3 2 1,1
7305A 25 | 62 [18,5| 17 | 15 2 (0,8 (41,8| 28 0,3 2 1,1
7306A 30 | 72 | 21 19 | 16 2 0,8 |52,8| 39 | 0,31 1,9 1,1
7307A 35| 80 | 23 | 21 18 { 2,5 0,8 [68,2| 50 | 0,31 1,9 1,1
7308A 40 | 90 |25,5| 23 | 20 | 2,5 0,8 |80,9| 56 | 0,35 1,7 0,9
7309A 45 [ 100 |27,5| 25 | 22 | 25| 0,8 |101| 72 | 0,35 1,7 0,9
7310A 50 | 110 |29,5| 27 | 23 3 1 117 | 90 | 0,35 1,7 0,9
7311A 55 1120 | 32 | 29 | 25 3 1 134 | 110 | 0,35 1,7 0,9
7312A 60 {130 34 | 31 | 26 | 3,5 | 1,2 |161|120| 0,35 1,7 0,9
7313A 65 | 140 |36,5| 33 | 28 | 3,5 | 1,2 | 183 | 150 | 0,35 1,7 0,9
7314A 70 | 150 138,51 35 | 30 | 3,5 | 1,2 1209|170 | 0,35 1,7 0,9
7315A 75 {160 {40,5|( 37 | 31 | 36| 1,2 {229|185| 0,35 1,7 0,9

Ipumep obo3Hauenusa nogmunauka 7307A: "Tlogmmnauk 7307A T'OCT 27365-87".




Hoowunnuku ponuxoesie paduansHbie ¢ KOPOMKUMU
yununopuyeckumu poaruxamu (no I'OCT 8328-75).

2 ¥
X, N . J #
‘ \\ SO b :5\\\;\‘}‘\\\ \;\ i\a \
o SR . ; >
o 72 2 W
Q X B B _ \dA
Tabnuya .2.2

O6o3HaueHune Paamepbl, MM I pysanofe-

€MHOCTb, KH
™n ™n
2000 | 32000 | ¢ o o d y e Co

Jlerkasa cepus
2204 | 32204 20 47 14 15 1 14,7 7,35
2205 | 32205 25 52 15 1,5 1 16,8 8,8
2206 | 32206 30 62 16 1,5 1 22,4 12
2207 | 32207 35 72 17 2 1 31,9 17,6
2208 | 32208 40 80 18 2 2 41,8 24
2209 | 32209 45 85 19 2 2 44 25,5
2210 | 32210 50 90 20 2 2 45,7 27,5
2211 | 32211 55 100 21 2,5 2 56,1 34
2212 | 32212 60 110 22 2,5 2,5 64,5 43
2213 | 32213 65 120 23 2,5 2,5 76,5 51
2214 | 32214 70 125 24 2,5 2,5 79,2 51
2215 | 32215 75 130 25 2,5 2,5 91,3 63
CpenHssi cepusa

2305 | 32305 25 62 17 2 2 28,6 15
2306 | 32306 30 72 19 2 2 36,9 20
2307 | 32307 35 80 21 2,5 2 44,6 27
2308 | 32308 40 90 23 2,5 2 56,1 32,5
2309 | 32309 45 100 25 2,5 2 72,1 41,5
2310 | 32310 50 110 27 3 3 88 52
231.1 | 32311 55 120 29 3 3 102 67
2312 | 32312 60 130 31 3,5 3,5 123 76,5
2313 | 32313 65 140 33 3,5 3,5 138 85
2314 | 32314 70 150 35 3,5 3,5 151 102
2315 | 32315 75 160 37 3,5 3,5 183 125

ITpumep ob6o3HadyeHus nogmmumauka 2310: "Ilomgmumaux 2310 FTOCT 8328-75".



IMpunoxenune 3

Mamnsicemul pe3unogble apmMuposanHbie 014 64106
(no I'OCT 8152-79)

N 2%

CA-WS* T “;1

Tabnuya N.3.1

OuameTp Bana d, Mm
20125303540 (45|50 55|60 (65|70]|75
AvameTtp marxeTbl D, Mm 40142 |52 |58 6065|7080 |85]|90 95 |100

HupuHa maHxeTbl A, MM 8 810101101010 (1010|110 {10 ]| 10

MapameTpobl

IIpunoxenue 4

Konvya npyscunnsie ynoprsie nnockue HapyxycHole
(I'OCT 13942-86) u kanagxa OnA HUX HA ALY, 6 MM

; 8
.S ‘
i
>
F W+1
Tabnuuya .4.1
MapameTpsl, B OunameTp d,mm
MM 20 25 30 35 40 45 50 60 70 75
Konsbua :
S 1,2 1,2 1.2 1,7 1,7 1,7 2,0 2,0 2,5 2,5
b 2,6 3,0 3,5 3,9 4,4 4,7 5,1 5,8 6,6 7,0
/ 3,0 3,0 3,0 6,0 6,0 6,0 6,0 6,0 6,0 6,0
KanaBku:
d, 18,6 | 23,5 |1 28,5 | 33 | 37,5 | 42,5 | 47 57 67 72
B 1,4 1,4 1,4 1,9 1,9 1,9 2,2 2,2 2,8 2,8

IIpumep o6o3HadeHus kosia 1 Bana d = 45 mm: "Konsmo 45 TOCT 13942-86".



Taiiku Kpyznvie

Hlaiioer cmonophsle MHo20-

Kanasxu noo azvrvox

IMIpunoxenue 5

wauyeeble nanuamete (IFOCT 11872-89) CMonopHou watiovt
(IOCT 11871-88)
o
30_...& y s 45__, A AA N
~ NG 20 A ~ ald
% / o N *
) W
7 ) e
PR B
Q4
C)‘é/é"J =
_H Hn_f n_i Sy
[ [
Tabnuua 1.5.1
d, Mm ankn, Mm LLlanbbl, mm KaHaBku, Mm
Pesba| D | Dy | H| b | h|lc|la|Ds|D| | | by || Sla| al| al|a | d
M20x15({34 |26 8 [ 6 | 2 | 1 [205{36(27 {1748 4 |10{ 6 | 2 {3,5/1,0{16,5
M22x15(38|29|10| 6 |25]| 1 |225/40|30|19(48| 4 [1,0] 6 | 2 |35|1,0(18,5
M24x15]42|31[{10) 6 [25] 1 |245 44| 3312148| 4 {10} 6 | 2 |{3,5]1,0/20,5
M27x1,5](45|35(10| 6 |25| 1 [275/47 (36|24 |48 5 |1,0]{ 6 | 3 [{4,0(1,5(23,5
M30x1,5)48 |38 |10| 6 125 1 |30,5 5039|2748 5 |10} 6 | 3 |4,0]1,5|26,5
M33x1,5[ 5214010 8 | 3 | 1 1335/ 54({42|30(58| 5 (16} 6 | 3 {4,0(1,5(29,5
M36x1,5| 55|42 |10| 8 | 3 | 1 |365/58|45|33|58| 5 |16 6 | 3 |4,0]1,5(32,5
M39x15{60{48 10| 8 | 3 | 1 |395/62(4836|58| 5 |16] 6 | 3 [4,0]1,5|35,5
M42x1,5{65|52|10| 8 | 3 | 1 [425/67|52|39 (58| 5 |16 8 | 3 |5,0]1,5(38,5
M45x1,5] 705510 8 | 3 | 1 455/ 72| 56142 (58| 5 |16] 8 | 3 |5,0]1,5141,5
M48x1,5{ 75|58 12| 8 {35| 1 {485/ 77(60|45|78( 5 |16} 8 | 3 {5,0]|1,5|44,5
M52x1,5{ 80|61 12| 10|35 1 |[525/82|65|49|78| 6 |1,6] 8 | 3 |50]|1,5(48,0
M56x2,0{85|65|12|10| 4 |1,6|57,0087|70{53|78| 6 |16} 8 | 3 {50]|1,5]52,0
M60x2,0/90| 70|12 10| 4 [16161,0092|75|57|78| 6 |16] 8 | 3 |6,0|1,5(56,0
M64x2,0] 95| 75|12 | 10| 4 1,6]|65,0 9880|6178, 6 |16)] 8 | 3 |6,0]|1,5]60,0

IIpumep obo3HaueHHs raliku ¢ JHaMETPOM
pe3s0sr 39MM: "Tafika M39x1,5-7H.05.05
rocr11871-88"

IIpumep o603Ha4eHHs MIaHOBI O rafKy
¢ pe3sboit M39x1,5: "Ilait6a 39.08xn05
IroCT11872-89"



Ipuioxenue 6

Oopazey uepmesrca u cneyugpukayuu uzdenusn K coopounomy uepmeixncy «Peoykmop

YUTUHOPUYECKUIL
Oopazey coopounozo uepmesxca <«Pedykmop yuaunopuueckuii»

Duukele
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Oopaszey cneyugukayuu uzdenus K cOOpouHomy uepmedicy «Pedykmop yuaunopuydeckuir»

§ E g Obosnauenue Haumenosanue 3 e
Loxymenrauust
JIM 01 33 0000 Cb OO6uiuii BUA npuBoa
C60poYHEIE €UHUIIB!
1 JM 01 331100 Kpouiika kopmyca 1
2 JM 01 33 1200 Macnoyka3areisb 1
3 JAM 01 33 1300 Ipobxa 1
STaNu
4 JM 01 33 1001 Koprye 1
5 M 01 33 IOQZ Kpsrika 1
6 JM 01 33 1003 Bas-recrepust 1
7 M 01 33 1004 Koneco 1
8 JM 01 33 1005 Ban 1
9 JIM 01 33 1006 Kpeiika npoxonHas 1
10 JM 01 33 1007 Kpsiiika npoxonHast 1
11 JM 01 33 1008 Kpbiuika rizyxas 1
12 JM 01 33 1009 Kpbluika riyxas 1
13 JIM 01 33 1010 Konsio 1
CraniapTHbIC M3EIUI
Tonmmnuku:
[TapukoBblid paidanbHBIIT
14 Ne307 TI'OCT 8338-75, 2
[TapukoBblii panuaIbHbIH
15 Ne309 T'OCT 8338-75 2
, Mamxera 1-35x58-3
16 I'OCT 8752-79 |
Marpkera 1-45x65-3
17 I'OCT 8752-79 1
JAM 01 33 1000 Cb
Han| Jluem | Ne dorym. Ioon. | lama
Paspab. Jlum. Jlucm Jlucmog
Ipos. l ‘ 1 2
PexykTop npmiHIpuIecKuii MUY W0
H. konmp.
Vme. Tpynmna




§._ E Eg Obosnauenue Haumenosanue 5’ 1{5’ lﬁ:g

18 IInonka 10x8x42

I'OCT 23360-78 1
19 IInonka 10x8x42 T"OCT 23360-78 1
26 MInonka 14x9x66 T'OCT 23360-78 1

KpenexHbie uznenus

20 Bunar BM5-62x10 4

T'OCT 1491-80
21 Bunt BM5-6gx12

I'OCT 1491-80 4
22 Bont M10-6g%x45.58.016

I'OCT 7796-70
23 Ilaii6a 6 65" I'OCT 6402-70 4
24 IIaii6a 10 65I"

I'OCT 6402-70 8
25 TIaiika M10-6H.5

r'OCT 15521-70 8

Marepuaib!
Macno U-T-C-220
TY 38 101413-78 25n
Jlucm
JAM 01 33 1000 Cb 3
Ham.| Jlucm | Ne dokym. Hoon. | [lama




IIpunoxenue 7

Illgennepsr cmanvusle zopavexkamannsie (no 'OCT 8240-89)

P Gl
e
7N X0 N
11
x| g &S S8
A | 1 1 )
ok 2
ny A 24
¢ yKoHom nonok 4 ... 10% C napannensHoll NOBEPXHOCMbIO NOJIOK
Homep Paamepebl, am
npodpuris h b 8 t R r Xo
5 50 32 4.4 7,0 6,0 2,5 11,6
6,5 65 36 44 7,2 6,0 25 12,4
8 80 40 4,5 74 6,5 2,5 13,1
10 100 46 4.5 7,6 7,0 3,0 14,5
12 120 52 4,8 7,8 7,5 3,0 15,4
14 140 58 4,9 8,1 8,0 3,0 16,7
16 160 64 5,0 8,4 8,5 3,5 18,0
18 180 70 5.1 8,7 9,0 3,5 194
20 200 76 52 9,0 9,5 4,0 20,7
22 220 82 54 9,5 10,0 4,0 22,1
24 240 20 5,6 10,0 10,5 4,0 24,2
27 270 95 6,0 10,5 11,0 45 24,7
30 300 100 6,5 11,0 12,0 5,0 25,2
33 330 105 7,0 11,7 13,0 5,0 25,9
36 360 110 7,5 12,6 14,0 6,0 26,8
40 400 115 8,0 13,5 15,0 6,0 27,5




Ipunioxenue 9
Pabouue uepmesrcu oemaneit. eana, koneca u Kpviuiek (noOwunHuKa)
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Puc. 6.25. Obpasey uepmeca "Koneco"
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Puc. 6.33.06pasey uepmeoica

Puc. 6.34. Obpasey yepmeoica
""Kpviuika npoxoonas"

"Kpbuuuka npoxoonas"



Ipuioxenue 8
Tunosvle KoncmpyKkyuu macioykazameneil, npooKu, CanyHul

MEx 0\ M\«:
" A N

T A \\:\ﬁ 3 N - ~
ANRNRINNRNNN NN
% g4 Y wWHHHRNHD S )

. N Lrh Id o R I O M,
LN !

. N %"
(e \ %\{a \\ i
| . N N
( NN / H &
- . R > S RRCCLIm B MM
....... U e - W _M::ﬁ de106 Snvaneo d D D, H
’ y :\ 6) 30 60 48 12
MmO

50 82 70 | 14,5

N\

Puc. 6.21. Macnoyxazamenu:
a) — wyn; 6) — cMOMPOBoOE OKOUKO

d DI Bl A1 H
: V Ml6x1,5-8g | 25 (219 |24 [ 13| 3
M2Ox15-g 1| 30 <354 | 25 113 | 4

Puc. 6.22. Ilpobxa caueHas

Puc. 6.23. CanyHur:
a) — ucnonv3yemcs Kax omoyuwuHa; 6) — -ucnonb3yemcs Kax omoyuiuna
u Kax 3anuenas (0ns macna) npobxa
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