Ol 1.®.02.04 JETAJIN MALLIUH

MCTOZ[I/I"ICCKI/IG YKa3aHus K BBIITOJIHCHHUIO KYpCOBOT'O ITPOCKTA



1. BBIBOF /IEKTPOABHTATE/IA H FACYHET
OCHOBHBIX NNAPAMETFOB /1A KAMOﬂ

1.1 I/chonnme naHHme ,I[OJ'I}KHBI CTpOro COOTBGTCTBOB&TB 3a-
JaHnIo. _

1.2. B KII to;kHBI OBITH DaHBI OTBETHL HA BCE n‘yHI'(T‘m 3ama-
HHUS H TpUBEAEHO 060CcHOBaHNE BEIOOPA KOHCTpYKTHBHbIX 3JIE:M6H-
TOB MPHBOJA U €0 Y3IOB.

1.2.1. MoWHOCTE Ha Baly MEKTPOABUraTeNls NepenaeTca BoeM
MPHBOIOM, COCTOSIIMM H3 KIHHOPEMEHHON WM TIeNHOM epeiadl v
penykTopa. Ee sHaucHye oNpelefsioT 0 NoTpeOHOi MOMTHOCTH

-. P . P BhiX.
- 3
noﬁm ‘

rre P —TpebyeMasn MOIMTHOCTE 3MEKTPOABUraTERA, KBT,
P —TpeGyeMad MOIIHOCTD Ha BEIXOKHOM Bally IpHBOAA, KBT,

n;:x — obmuit KII npuBona;
MNoow = Tz~ Mag ~ Mgl
n12n34n56 coorseTcThenno KIIJT l'lepBOH BTOpOH H TpeTheit crynenn
npHBOIA. : -
B 3apucamocTd oT cxemsr 3afanud KIT[( crynenn moryT obiTh
OPRESTEI 15
— XJIMHOPeMeHHOH mepenaun, 11 = 0, 95 .0,96;
— 3y64aToii nepefaty ¢ WUIMHIPHYECKAME Koslecamu, 1) = 0,98;
—- 3yGuaTol Iepenayy ¢ IMIMBAPUICCKUMU KOTECaMH, ano-
eHuoi 1 = 0,97,
— 3y04aTol nepeaud ¢ KOHUYECKUMH KojlecaMi, 1} = 0,95...0,97;
— YepBAYHOH TIepeNayy IpH oAHO3axonHoM uepsaxe 1] = 0,7...0,8;
npu deyxsaxoonom uepeare, 1 = 0,75...0,85;
HPU YembIPEeX3aX00HOM HepeaKe, N = 0,8...0,9;
— pemHol mepemaun, N = 0,92...0,94.
Ilpusenennste sHauenus KIIJ sasgores npnﬁnnmeHHmMH H
YUYMTHIBAIOT [IOTEPH B MOMIIHIHHKAX. '
1.2.2. TTo naiineHHoMy 3HavyeHHio P nondupaercs snempo,uBm‘aTenb
(cM. Tabm. 1.1). Jomxso GbITh BRMONMHEHO yoosue P 2P, OBBM4HO BEI-
Oupaercs Omnxaiimee foneilee 3HaveHHe. YacToTa BpallleHHd Bana



IMEKTPOABHIATENS BHIGHPALTCS M3 YCIOBUS 06eceUeHUA 3aMaHHOTO
HepeIaTOYHOTO YHCIa PEIYKTOpa H HOIYCTHMOTO 3HAYEHMA Iepena-
TOYHOTO YHCTa KIMHOPEMEHHOH BIM LemHoH nepenavun (oM. 1ad. 1.2).

HomuzanpHas MONHOCTS 3MEKTPOABUIaTENs P, SBIETCH pac-
YeTHOU. 3HAYCHHE PACYETHOH MOMIHOCTH IS KEUKI(OI"O BaJIa Ipu-
BOJA ONPEACHASTCHA C YYETOM COOTBETCTBYIOUIETO 3HAYEHHUA
KII. l"aﬁapmnme H NPUCOSAMHUTEIBHEIE PASMEPEI JICKTPO/IBH-
raTens BeIOHparotcs mo tabm. 1.3.

Tatauma 1.1

TpexdasHble ACHHXPOHHBEE KOPOTKOIAMKHYTHIE 00 1yBaeMble qBUCATE/H
- obIeNpoMBILLTeHHOTO puMeHehun cepan 4A, TOCT 19523-74 -
(9acTHYHOE H3BJICYCHHE), THIIBI H OCHOBHbIEC MAPAMETPEI IPH

HOMHHAJILHOH HATpY3Ke
ACHHRPORHAT OTHODJeHNE BPALTAOLIETO
Ty MolaEOCTD HACTOTA MOMEHTE K HOMMHATLHOMY
ABUTITENS P, kBt BPaLICHER MaKcH- HAMATBHOD0 MHEH-
' ' m,,06MuH | wampiore | myCKOBOTO | MATBHOIO
1 2 3 4 3 6
~ . Cnuxpoxnad yactora Bpamenns 3000 ob/van
4ATIAZY] 0,75 2840 20 1,2
4A71B2V3 1,10 2810 2.0 1,2
4AR0A2Y3 1,30 2850 B 20 1,2
4A80B2V3 2,20 2850 20 12
4A90L2V3 3,00 - . 2840 2.2 20 1.2
4A10052¥3 4,00 2880 . 20 1,2
4A100E2V3 5,50 2880 ‘ ' 20 12
4A112M2V3 7,50 - 2000 ’ : -20 1,0
4A132M2V] 11,00 2900 L6 | 0
4A16082V3 15,00 2940 , 14 0
Cnnxpmmaa qacroTa Bpanteuns 1500 o6
4ATIB4Y3 0,75 1390 ’ 2,0 1,6
4AR0A4Y3 1,18 1420 2,0 1.6
4A80B4Y3 1.3 1415 ° 20 16
4A90L4Y3 22 1425 20 1,6
4A1004Y3 T30 1435 S22 T 2E 1,6
4A1004Y3 4.0 1430 : _ 20 L6
4ATIIMAY] 3,3 1453 2,0 1,6
4A1324¥3 ) 7,3 1455 2.0 1,6
4A132M4Y3 Y] 1460 o 2,0 16
4A1664Y3 15,0 1465 L 14 10




CanxponHig yacroTa bpamends 1000 o6/mun
. , . :

4A80A6Y3 0,75 - 915 5 20 1,6
4AB0BEY3 1,16 920 20 16
4A90LEY3 L3 935 2,0 1.6
4A100L6Y3: 2,2 950 22 2,0 .16
4A112MAGY3 30 053 S 2,0 1,6
4A112MB6YS | 4,0 950 S 2,0 __ L6
dAI3256V3 - 1 55 963 ! . 20 16
4A132MEY3 1.5 970 20 L6
4A16086¥3 J10 975 20 1,2 1,0

JAT60M6YI . 150 975 - 1,2 - 10

Tabnuua 1.2

PexoMes (yeMule SHATCHHA NepeaTOLHbIX YUCED N 0AHON CTYHY nepenay
. o ) Inaverus u
Tnn nepepayn Taeprocts ayGes nanbGanes
: : : ynorpeGr- | nauSonbumne
. TENBHEE
3yOyaTad UHARHEPAYeCKAs
IAXPEITAA:
THXOXOZEAX CTYNICHE B0 BOEX < HB 350 25..5 63
peayKTOpax HRC 40...56 5.5 6,3
HRC 56...63 2.4 6,3 -
BRICTPOXOIHAK CTYVEHE B pe- . £ HB 350 3,15..5° g
NYxTOpax no pasbepHyToRt cxems HRC40...56 | 3,15..6 . o
; HRC 36...63 5.4 6,3
_ ﬁmctpoxoﬁnasr CTYHEHE B <HB 13150 4...6,3 10
CODCHOM PEAYKTOPE HR(C 40...56 46,3 9
HRC 56...63 315..5 8
¥ ByGuaTas usTHRNPRYECcKay ) < HB 350 ' 4.8 0
OTXpBITAN i
3yfuATan KOHHUECKAR 3aKPhL-  <HB350 L.4 6.3
m = HB 350 1 - .4 5
Hepesturan 3KpETAN - 16...50‘ 80
ermas - L5..5 16
. mnowm 7 . o ' _ 2.4, 8



OcHoBHUBIE PATMEPL, MM, ACHHXPOHHLIX KOPOTKOZAMKHYTBIX aBUraTenei
cepun 4A (ucnonaenne MI00) mo I'OCT 19523-74
(qacTHYHOE H3BIIEYEHME)
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TaGnuua 1.3

w Ta6apuTHBIC pas- YeTAHOBOMHEIE B SIPHCOCAHEATENBHRIC PAIMEPH

g 2 Mephl ) g

£ § » : §-

H 2 S be [hyldo| b [Io| d (| b b i b ho|d

= £ ‘ =

&

4A7) 285 {200 [ 170 ] 40 | 90 19 7 6 12| M |28 9 15,1
4AB0A 300 (2185186 50 (w0 | 22 [ tO 125 ] 80 | 245 10 [¥A]
4AB0H 320 | 218 204
4A0L 350 | 243 | 208 125 ) 24 3 1440190 |2 11 28,7
441008 24 362 P23 92350 60 |11z} 2% | 12 160 | 100 { 31 36,0
4A100L | &g [ 3% [263 12 | 420
4A112M 432 |G| 260 86 ) 40 ] 32 WO 0] 112 ] 35 56,0
441328 480 | 350 | 302 38 216 | 132 ] 41 7.0
4AI3IM 530 | 350 | 178 131 95,0
4A 1608 201 624 178 | 42 12 45,0 130,0
46,8 | 430 | 358 | 10 43_ 15 | 14 | 254 ] 150 | 51,5 18 135,0
4A160M 2 G667 210 42 12 45,0 1450
468 43 14 51,5 1604

1.2.3. IlepenaTo4yHoe YHUCNO NPHBOJAA OIpeAendeTcs U3 BHIpa-
KEHUs! ‘

M= P
o I 1.1
n BREIX ( )
THe 7, — ACHHXPOHHAS YacTOTA BPALIEHHS BAJIA 3TIEKTPOABHIATEIS;
N — 3afAHHASA YACTOTA BPAllEHH BLIXOIHOTO Baja MPHBOAA.

ablx
HockoysKy NepeJaTOMHOE YHCIO PEAYKTOPR ¥, ONPEAEHEHO
JalAHMeEM, IEPENATOUHOE YRG0 KIMHOPEMEHHOH MM LISTTHOH nepeaaym
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1.2.4. MakcuMallbHO JONYCTHMBIC 3HAUCHHUA IIEPENATOYHOIO
qpcia KIMHOPEMEHHOH Ilepenadd MOTYT OBITE IPHHATEE 10 8...10.

OnHako NpH TaKHX OONBIIMX 3HAYMEHHAX ¥ BEAOMBIA LIKMB MOXET
OKA3aThCS CIHINKOM OOINBIIEM, a YTONl 00XBaTa BEQyILEro MKHBa
O — CIMIIKOM MaJicHBKMM. C aHaNOTHIHBEIM ABJIEHHEM MOXHO CTONK-
HYTHCS U TIPH BEIOOpE MAKCHMANTBGHOTO 3HAYEHHA 4 TIPH [TPOEKTUPOBAHMH
IENHOH Tepefady, TIOITOMY PEKOMEH/IYeTCs OPHEHTHPOBAThLCH HA Ol
THMAJIBHBIC 3HAYCHUA MEPEIaTOYHBIX YHCET, IIPUBE/EHARIE B a0, 1.2,

Ecmy nepefaTOUHBIE YMCIA HPEBHILAKT OITHMANEHEIC 3HAYE-
HHA, CIeNyeT BEIOPATE 3IeKTPOABUTATEIb TOMH e MOIIHOCTH ¢
MeHbIel 9acToTol Bpamenus. Ilpu pasOuBKe MO CTyNEHAM Ile-
penaToYHOro YHcia PeAyKTOopa CIenyeT PYKOBOICTBOBATHCHA pe-
KOMEHAALMIMHA, IPUBEICHHBIMY B TabiL. 1.4. :

O6iee epenaToyHoe YUCIO PeaAyKTOPa onpexzenxema U3 BHI-
paxeHns

U, = ug U,

rae  up—INepBas GLICTPOXOaHAA CTyl'IeHI: penykropa;
U, — BTOpas THXOXONHAA CTYIIEHb PEIyKTOpa

1.2.5. Onpe,uenﬁlo"r PacyeTHEIC MAPAMETPHI AS CTYHE:HCH TpH-
Boaa. K pacuerHpiM mapaMeTpam (HarpysquMM XapaI{TepHCTH-
KaM) IPHBOJA OTHOCHT:

. pacqemnaﬂ Momnocmb Ha eanax npueoda

P=Py PPy _.Pm'Pn N ™ PIII Tl56=

rae P — MOWIHOCTE BLIGPAHHOIO 3MEKTPOIBHIATENA;
N,,N,, N, — KIL cOOTBETCTBYIOMHX CTYNIEHEA IPHBOA.

* YgCMoma epaujeHus 8aioe -npueoda

) U .
=Wy, = s B ET My = .
‘ Uy Hay - Usg

Joecs n e ACHHXPOHHAA 9acTOTa BpAIEHH S ABUTATEIA;

Ry, Ry, Ay —-‘-IaCTO.TLIVBpaﬂ__leHHH COOTBETCTBYIOILMX BAJIOB ‘HpHBOI[f:.I.;

. epawarau;ue MOMEHMbE HA 8aRAX



Ta6nuua 1.4

PexomennyeMble 2HASEHHE NEePeaATOUHRIX YHCEN T OTACALHLIX
cTynesel NBYXCTYHEHYATHIX PEAYKTOPOR

Bug penyrropa Tlepenarounoe Uy ur
HUCHO 1 .
Hnnﬂﬂ@uqmmﬂ PELYKTOp C. : u, :
pazrepHyTol cxemal 8...25 | ;r‘ 4
Tiantasaphaecknit coocHsIl pe- Ty, 09,
IyKTOp £,..25 ;;;'
KoHndecxo-IpUiHRaprYeckui pe- . . u, 0,63 1f?
| aykrop 8...25 PR ?
'-Iepmrio-uunuunpxmecmﬂt pe- . u,
AYETOp ‘ ' 31,5...400 o 4...6,3
1B ; ‘
P P
T,=T,=9550—4,F,=T= 9550&; T,=T= QSSOQ; T, =T =9550—~,
: " . By Ry, Ay

Tie P—kBT;
n— ob/MuH;
T— Hw.

2. PACYET 3YBYATHIX MEPEAAY PEAYKTOFOB

2.1. Onpegedaenne pacieTHOH Harpy3KH

3a pacqeTHYIO Harpy3Ky IIg 3yObeR 3yOUaThIX nepegad npu-
HUMAKT MaKCMMa/bHOE 3HAUEHUE YACILHOU HAarpysku, pacrpe-
JleJeHHOM IO JIMHWH KOHTaKTa 3yObeB. OQHAKO NpH pacueTe yu06-
Hee 9TY HAUPY3KY BEHIPaXaTh Ye€pe3 NepeaaBacMslli KPyTauiuii
MoMeHT. [TosToMy npu NIPOEKTHOM pacyueTe pa3MepHl liepeaay oll-
PENensIoT depe3 OCHOBHEIE 3aJaHHEIC xapaxTepncmm nepc;[a-
4H: BpalllafoillMH MOMEHT H HEPEAaTOYHOE YHUCIO.

Korma mpuBon npoekrupyercst 6e3 yKa3aHHS €ro KOHKPETHO-
ro HAa3HAYEHUS, CIEAYeT CYUTATELCA C TEM, YTO MOTPeGHTENs MO-
JKET 3arpy3UTh Nepeadd Ha NOJHYK MOIIHOCTH 3JIEKTPOJIBUIA-
Telld, H PacyeT NMepeaaydy CIeAyeT BECTH 110 HOMHHAINLHOMY MO-
MeHTy T, . ONpPECICHHOMY HCXOIA W3 HOMHHANLHOTO MOMEHTA
anexrponsuratens 7. OupenecHie BpalialoNiaX MOMEHTOB Ha
KaKIOM M3 BaJiOB IpUBOJAa yIOOHO cBecTH B Tabmuuy (Tabm. 2.1).
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Tatonuna 2.1

Homep Bana P, xBt t1, oG/MHH T, Hu
1 .

n

I

|\

2.2. Marepaannl 3yb4arhix Eoaern

3ySuaTile KoJIeca CHIOBLIX PENYKTOPOB OBEIYHO H3TOTOBIIA-
¥OTCH M3 YITIEPOAUCTON WM JNETHpOBAaHHOH cranu. Menbluee us
3y09ATEIX KOJeC Naphl, HAXOASIIEHCH B 3ALEIUICHUN, 06LIYHO Ha-
3BIBAIOT INECTEPHEH, a Gonbliee — xoiecom. TepMuH «3y6uaToe
KOJIECO» OTHOCHTCH KaK K IIecTepHe, TAK U K KOJIECy. '

KodaTakrHasa NPpOYHOCTE, 00YCIAB/IMBAIOIIAA Pa3sMephl Iepe-
a4y, olpedecisercd IITaBHBIM 00pa3oM TBEPAOCTHIO [TOBEPXHOC-
TH 3y0beB. B 3aBUCHMOCTH OT TBEPAOCTH pabOUHX IIOBEPXHOC-
Telt 3yObeB CTANILHBIC 3y09aThie Koeca MOXHO PAyICNHTD HA JBe
TPYIIILE:

I — Komneca ¢ TBepIOCTBIO 10 HB350 I[Jm nonyquHﬂ TaKoH
TBEPAOCTH KOJleca NOABEPrarTcs HOPMalIH3alHH HiIH ynque-
HUIO (3aKajiKe C BLICOKHM OTIIYCKOM). : :

I1 -— Koneca ¢ TeepIoCTHIO BEILIES HB350 (ipu 31OM TBep,D.OCTI:
o0pruno 3aMepstercd Mo nkajie Pokeenna — HRC), [ns nomyge-
HUs TAKOH TBepmocTH Komeca HoABepraioTcd oOBeMHOH MIM IIo-
BEPXHOCTHOH 3aKalKe, a TAKXKe UeMeHTalUH, THaHUPOBaHHIO,

a30THPOBAHHIO. - TaGnuna 2.2
& X AnAKTEePHETHKH MEXAHHHECKHX CROHCTE HEKOTODRIX CTANeH -
Mapra | MarcuMansuzie HB HRC Uy, O, TepMuuecxas
cramd | paIMepsl, MM {pxmouas | (nowepx-.; MIla MTITa obpaborxa
D D |8 cepniesnny) | nocts) .
33 | Hrofre 163...192 - 530 270 | Hopmaumzanus
45 i Hwbre 179...207 - 600 320 To #e
45 - o 123 80 235...262 - 780 540 Yayuwenue
45y BO 50 269...302 - 850 650 To xe -
ISXM [ 315 200 | 235...262 - 800 670 Viyunenne
IsXM 3 v 200 125 269,..302 - 920 | 790 To xe-
ISXM | 200 125 269...302 | 248...53 920 790 | Vnyumenue +
3axanka TBY
40X 200 125 '235...262 - 790 640 Viyulcenye
40X 1 128 80 269,..302 - 200 750 - Towe
(T B 1) 20 J65.0302] 45...50 | 900 750 | Ymysuenwe +
o . Jaxanea THBY




Oxonyanie maba. 2.2

40XH | 315 1 200 235...262 - | 800 | 630 | Ymunenne
40XH 200 125 259...302 - 920 | 750 |Tome
40X 200 125 269...302 48...53 920 750 | Ympaouenne +
agxanxa TBY
45X1§ 315 200 235...262 - 830 660 | Ymymuetpe
45X101, 200 125 269...302. . 250 780 | To xe
45X1¢ 2007 125 269..,302 | 50..56° | 950 | 780 | Vyunemue +
saganxa THY
’ ) ) : : ’ Ymywmenne +
I2XH3A | 200 125 1 300...400 56...63 | 1000 | 800 | memeATaUMR +
. ILEATEA
1 18XTT 200 125 300...400 56...63 | 1000 | 800 | To ke
) : ' | Yayauenne +
Z0XHM 200 125§ 300,400 .| 56...63 | 100G ; 800 |uesexraums+
JAKAIKA

IIpu BRIOOpE MaTepHayioB caeAyeT obOecneduTh JUIA IIECTEPHH
Golnee BHICOKHE MEXaHHUECKHE XAPAKTEPHCTHKH, 4eM I KOJie-
ca. DTOro MOXHO JOCTUTHYTH IOADOPOM pas3iU4HBIX’ MAPOK CTa-
JI1 WM pa3iudHoH TepMooOpaboTkoi.

Ecnu TBepnocts pabouux rfosepXHocTeid 3y0beB X0T4 OB of-
Horo u3 3ybuarslx Konec mapsr H < HB350, 1o 3y6anme KoJleca
CYHTAIOTCS NPHPAOATHIBAIOUIHMUCH.

s ycropeHHs [IpHpabBaTEIBAEMOCTH H BBIpaBHHBaHHH ZO)I-
TOBEUHOCTH 3y0UaTol mapel ¢ BeOMEIM KOJIECOM, MMEIOIIUM TBep-
nocte g0 HB350, cpennior TBepaocrs pabodeif 1OBEPXHOCTH
3yObeB MIECTEPHH CNEAYeT HA3HAYAThL BBINIE TEBEPHOCTH KOJECA.
OO6rIuHO :

HB 3y wmm HB, - HB,_ =z 25.30.

Icp 2 2c:p lcp 2cp =

Hrst koco3y6rix nepegad Teepaocth HB  paGouux noachHO-
cTeif 3yObeB MIECTEpHH CIENyeT HpHHHMaTB MAaKCHMAalbHO BO3-
MOXHOM.

Jina wenpupaGaThiBalomuxcs 3y649aTeIx nepenad ¢ TBEPEbIMU
pabouyuMu noBepXHOCTAMH 3y6heB 0b6oux konec (cepmue HRC45)
TBEPAOCTD 3yObeB INECTEPHH H KOJIECA MOXHO Bmﬁupau Of{MHA-~
KOBOH.

CneAyeT MOMHHTS, YTO IIONyUYEHHE HYKHBIX MEXaHHYECKHX
CBOHCTS CTAlIM 3aBHCHT He TOILKO OT TEMIEPATYPHOTO PEXHMA Tep-
M006pa60TKH HO ¥ OT rafapHTOB 3aroToBkH (cM. Tabm. 2.2 u 2.3).



Tabamua 2.3

SEPBAK, BAN - WECTEPUA BaJI - eCTepHS KORECO
D-d, + 6ua D=d,. +6mu . N=C wu =0

o - : &
N ] 2&7%’/5’
4 .
| .,%

1
X
o
g

&:6m

S
£=038;

- 2.5. YHC10 DHEIOB NEpeMeHbl HanpameHnH
CyMmMapHOe BpeMa paboTel IPHBOAA B YacaX NOACYUTHIBAET-
cq 110 popmye
_ te=L_ -300-8C,
rae L = — cpox cnyxObl B rofax;
300 — uucno pabouMx AHeH B rody,

€ — 4HCno CMeH;
8 — rrpo,uonxcmenmocn padoueit CMEHEI B Hacax.

CrieaoBaTe/IbHO, CYMMAPHOE HHCIO UUKIOB IIEPEMEHED HdIIpH}I{C-
HUH A1 moSoro 3y04aToro Koseca ONpEEnsicTes U3 BEIPAKCHUS:

N = 6015n,
rie n,—44acTOTa Bpamemm i-ro 3y6anoro KoOTeca, . oB/MuH.

SKBHBAJIEHTHOE YHCIO IHKIOB IIEPEMEHBI HATIPKeHUIl: TIPY
pacyerFe Ha KOHTaKTHYHK) BbIHOC/IHBOCTH )

HEr HE‘NEI
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npH pacyeTe Ha HBI‘HGHYIO BBIHOCIIHBOCTE

roe KHE K,

FE FENE 4

— x03hHUMEHTH npnBeneHmi pexumMa ¢ nepeMeHHOoH

Harpysko# coOOTBETCTBeHHO ANA pacyeTa Ha
KOHTAKTHYIO BBIHOCTTMBOCTE M HA BHIHOCITHBOCTE MPH
n3rube (cM. Taﬁn 2. 4) Jns pacyera npn TIOCTOSAHHOH
narpyske K, =1. .

Tadbnuna 2.4
IngucHut Kye 0 Kep JUIR THROBBIX DEKHNMOD HATDYIKH
Pas+eT Ha KourakT- Pacuer wa BLINOCTUBOCTS NPH warube
Pewxum | H}I0 BHIHOCAHBOCTE .
pafioTre Tepﬁn‘t)o'r:zpa- Kue TepmooSpaboxa Krr Tel’s‘;z‘:gpa' Kex
T Jrobas 0,5 03 Jaxanka 02
&) * 0.25 Ynyumense, Hopya- | 0,19 obbennas, | 0,10
C(H) o 0,18 | nuaanms, asotuposanue | 0,06 sagamxa ma- | 0,04
n " 0,125 10,038 | wepxuocruay, | 0,016
HUEMEHTAITHS

Basosrie 4ucna NUKIOB NMEpeMeHEL HANPskeHul N, , COOTBET-
CTBYIONIUE ATMTEBHOMY IIPENeny BHIHOCHMBOCTH IPH pacyeTe Ha
KOHTaKTHYIO BHHOCIHBOCTS,; ONIpeAeIiorcd no rpaduky Ha puc. 2.1.

NHO 250

10° o0

Puc. 2.1

sfsenfgssareany

£215 T30 2270 290715 N0 IN0 004N 455 500 590 $86 570 M8
S Z 52D N 3% I 4D 43 48 oy B 55 5B &2 NRC
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Ipu pacyeTe Ha HITUOHYIO BEIHOCTMBOCT] 3HAYCHHS N =4-10¢
TPHHUMAIOT HE3aBHCHMMO OT TBEPAOCTH MaTepHala 3y6qan.rx KO-
JIec. E , .
Ecnn monydennoe snaucnue N, > N, 3 0O N,,=N_,
Ecma NFE> N, T0 N,.=N_, = 4105

2.4. _ﬂonycxaerme HaIpEmMEeHHH A8 pajera
. HEePeAATH HA BHHOCIHBOCTD

,Z[orrycxaemme HalIpsKEeHHA JUTA pacyueTa Nepeaaty Ha KOHTAKTHYIO
7 A3ruGHYIO BEIHOCIHBOCTE onupedensior mo rabi. 2.5. B tabn. 2.5
JIONyCKaeMOe HanpsikeHue [O], mano ma cny4as paGoTel 3y0bes on-
HO¥ cTopoHoit. Ilpn pabote 3y0neB 00eMMH CTOPOHRAMY (peBepCHB-
Hag Nepexada) 3HaUeHNd JOIYCKaeMBIX HaNpakeHuit Ui pacyera Ha
H3rU6 CleNyeT TOHM3UTh Ha 30%.

B sToit TaGJIHIIB

Oyy U S, — IIHTCIBHBIH npe,uen BLIHOCJ'IHBOCTH H ko3dbunm-
EHT 6c30nacuocm Npu pacueTe Ha KOHTAKTHYIO BBIHOC/IMBOCT;

O, H S ~— IVTUTENEBHBI Ipefien BEIHOCIMBOCTH ¥ KO3(hdmuu-
eHT 6e30na0Hocrp1 IpH pacyeTe Ha BEIHOCAHBOCTH MpH M3rHOE;

[9)nx # [O] ey —— TIPEACIBHEIE IOTYCKAEMBIE HANPIKEHHS;

Tabauna 2.5

JIOUYCKACMEIE HAITPHNRCHIG H pACYETE TISPETANH Ha BEHOCABBOCTD
TepmoobpaboTra Pacver
A3 KOHTEKTHYIO HA HaruBayio
BBUHOCITHBOCTL . BHINOCAHBOCTE
4.10°
=tr,| .5 <
Hopmannzauma, o], =] "-"'a]u Je=loo]. Ny
yayumexe, 5[ oms
LOTHPOBARME < [a,
ool -=E¢_>F_
. _ 4-10°
{ Bawarika oﬁnemiaa, ' . [a]' [aal,\{
IEXANKA HOREPRHOCT- - . Poy. L
| P —— [‘-7 ol = 3, = o)
{do]p o For o'or
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3HAYEHHA BCEX ITUX BEIIHAMY OTpenensrorcs no tabim. 2.6;

[64), u [0,],— domyckacMble KOHTAKTHBIE HATIPAKEHHA H HA-
NpsOKeHUsT H3ruba NpH HeorpaHNYeHHOM pecypee Iepenatit.

[pu pacuere mpaMO3yGEIX NEpefad 3a AOTMYCKaeMOe KOHTaK-
THOE HaNpsDKeHHe IPHHNMAIOT MeHbmiee 13 [o],, u [o],,

Tpn pasHOCTH CPeIHHX TBepJIOCTCPI paboyHx MOBEPXHOCTEH
3y6beB [IeCTepHH Kojleca HB — HB, <70u HB, < 350'3a no-
nycKaeMOe KOHTaKTHOE Hal‘lpﬂ}KeHHB 3y6anop1 napm IpHHIMA-
IOT MeHBIIEC M3 ABYX, HOMYYEHHBIX FO 3aBHCHMOCTAM:

it ¢ 8 Koco3y6mx H menponnmx LHITHHAPUIECKAX 3y6anmx
Konec '

T [0l = 04500], + [olyy) u [, = 1,230,

2.5. lioaqxpmem RarpysKs

Jns ydera HepaBHOMEPHOCTH pacrpeneIcHus “HATPY3KH TI0
IMHPHHE 3yGYaToro Koleca H JMHAMHYECKHX SBNCHUI, BHI3BAH-
HEIX JIOI'PEMIHOCTAME Hape3aHHs 3y6bes, ijacqemme dopmynsr
BBOIATCS KODOUITHEHTE HATPY3KY, KOTOPEIC HaXOAATCA U3 BEI-

PaKEHHE:
IIpH pacque Ha KOHT&KTHYIO’BLIHOCJIHBOCTI:
KHU 4
MpH pACYETE Ha BE}IH(')QJIHBOCTB npu H3rHde
Ky =K gy 5
3nech Ky HK —Koadxbnune}rrm KOHUEHTPAIMH HATDYIKH 10 INHPHHE
R 3y6yaToro BEHNA;
K;,;“HK —ko3phuBHenTsl, YMHTHBAIOMNE IMHAMHYECKYIO
HATPY3KY.

2.5.1. KoajpdpamuenT EONHEHRTPANEE HANPY3EH K‘3

BenuamHa sroro xoaddminieHTa 3a8UCHT OT TBepAOCTH HOBEP-
XHOCTH 3y6BeB M xapakTepa Harpysku. Ecmu Tsepmocts pabouux
HoBepXHOCTel 3y6heB XOTA BBl OJHOTO M3 3y6UaThIX KONIeC Mapsl .
H < HB350 unu ecmi-oKpy:KHas CKOpOCTh TIapsl v < 15 M/c, To
sy6uaTsie KOIeca. CUMTAIOTCA IpupabaTemaronmmuca. [Tpu mocro-
KoM Harpyske 4 TIpupaGatsieatonmxcs 3y6bes Ky, = Ky =

13



Tadomuua 2.6

Taeppocts yfises - - .
Tepuoobpaiotka | ua fosepx- B Fpyrta Ton s | Sy Tor » 8 [elim. | [of .
HOCTH CEPIICBAHC cranei MiTa Miia © MHa MiTa
1 2 3 4 3 6 7 3 9 10
40, 45, 50, 40X .
L HB180..350  |40Xi 45X1L, | 2HB+70 1.8HB 2,74HB
- 35XM 1 Ap. Ll 280,
Dfpemiray JaKanxa HRC 45...55 40X, 40XH, 45X[1 | 18HRC+ 550 1400
. 35XM u ap. + 150
3axanka TBY no 15X, 20X, 35XM, .
BCOMY KOMEYRY 4?_R§5 215{ Rgs A0, 46XH w p. g 650 1260
MOARYSE Dty 2 3.6} a o f;‘ 1,75
Jaxanka TBY - 15X, 20X, 35XM, 5 4QHRC™
CKBOIHAN C OXBATOM HRC HRC 40X, 40XH 1 ap. < .
ERAXEHLL 45..55 45...55 _ & 550 1430
(MDAYE 01y S 3 ' =
5} 12
ASOTHDOBAHHE HRC THRC | 40X, 0X0A, 1050 TZHRCA 30HRC™ 1000
30...54 24...40 ] 40XHMA » ap. + 300 )
{lemenTarns + HRC Uemenmpyennie ’ 750 1200
+ FAKAIKR $5..63 . CTANH BCEX, MAPOK '
i HRC MOIROASHOBER H
HupouemeaTaus + HRC 30...45 {crann 20XHM, Eé 1006 1,55 1§ 40 HRC™
+ saaima 57..63 25XI'M = . . 1520
. | Seamonnbacnonnie ot
perann 18XIT, © 10
12XH3A u ap. :

* PacnpocTpaHseTed Ba BCe ceyeHMA 3yba M 4acTe Tena 3yG4aToro Kojecd NOJT OCHOBaHHeM -BNaJHH,
** Onpeaens0T 0o cpeaHedi Teepaoctu 3yoses. HRC™? — rpepnocrs nosepxxocts 3yGees. HRCP™ — TaepnocTs

CepAUEBHHB 3yDbEB.
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Jns menpupabaTeiBaloNxcs 3y0beB [UIHHAPHIECKHX 3y6ua-
THIX Komec Ky, R"’ H K N I{’” , OHM HaXoJ4Tcd mo Tabn. 2.7 u
28 B 3anncnmocm OT CXCMBI Hepeﬂa'-m (puc. 2.2).

i Tabmuoa 2.7
Teepnocts Cxemp Oepenavy no puc. 2.2
Wog | PoRepxmocteR | L M2 [ 3i-nva 1T 51 6 1 711 8
3ybres ' Koadpuunent Kp

02 ) a 1.7 1,4 1,3 1,18, [ 108 1,04 1,02 1,0
” 5 135 1 12 (s | oes] ros | o2 L e
04 a 24 1,9 1.6 i,36 12 1,12 1,08 1,02
' i 17 1,45 1,3 |- 118 1,1 1,06 1,04 1,01
0k a LU 24 | 20 | L6 [ 134.] 1,24 [ Lid [ 1,06
! ] 205 1,7 1.3 1.3 L7 i 1,2 1,07 1,03
0. 2 30 173077 24 | 1,66 [ 1,54 | 14 [ 126 | 1.1
6 2.5 2,0 1,7 143 127 112 1,13 1,05

1.4 ) - 3,6 28 212 1.8 L6 | L4 1,2
T & - 2,3 1,9 1,56 14 - 1.3 1.2 1,1
2 a . - | 32 | 244 | 208 ] 18| 16 | 13
: ; G - - 2,1 1,72 1,54 14 113 115
e 5 - - -1 28 | 24 | 20 [ 18 | 142
" & - - - 19 1,7 1,52 1,4 1,2t
T a - N I I B ¥ B I T X
! G “ - - =119 1,7 1,5 1,3

15



TaGHﬂua 2.8

Teepmocrs | - Cxema nepenayy. o puc. 2.2
.| moBgpxHOCTEH 1. [ 213 T 41 5T 1 7% ] 8

Yiu ay0ner Koaddumient K's
" SR R ST I - % 1,31 ) 1,23 | 1,15 | 1,07 1,03, 1,01 1,0
~| 0,2 G 1,25 1,16 | 1,12 | 1,08 | 1,03 | 1, 01 1,0 1,0
a 2,01 1,67 | 146 | 1,27 | 1,16 | 1509 | 1,06 | 1,01
0,4 6 1,53 1,34 1 1,23 ] 1,13 | 1,08 |-1,05 | 1,03 1,0
. “ a.. 247 12,01 ] 1,74 | 1,46 ].1,267] 1,16 | 1,08 | 1,06
0,6 [~ 6 1,75 | 1,53 11,38 [ 1,23 | 1,14 [ 1,08 ]| 1,06 | 1,02
- a 3,03 | 241|201 | 1,62 |-141 | 1,31 ] 1,21 | 1,08
0,8 ™6 2,08 1,74 | 1,53 | 1,320 1,21 | 1,16 | 1,08 | 1,04
a-. - 28 1228 1821 1,6 | 1,46 | 1,31 | 1,16
1,0 L .- 195 (1,67 { Y42 {131 ] 1,23 | 1,16 | 1,08
a - - 254 1204 1,8 16 | 1,46 | 1,23
1,2 o 4 - 1,817 -1,53. 11,42 § 1,31 | 1,23 | 1,1]
o a R - - 2,28 1201 1,74 | 1,60.( 1,32
1,4 6 - - |- 1,67 | 1,53 | 1,40 | 1,31 | 1,16
a ks B - 223 12,01 | 1,74 | 146
6 - - - - 1,67 | 1,53 ] 1,38 | 1,23

1,6
B arex Tabiannmax cTpoKa «a» COOTBETCTBYET TBEPHOCTH pa-
Gounx rosepxHoCTel 3y0hen X0T 051 ORHOTO U3 Konec H < HB350.

Crpoka «6» npumensercs, ecny [, 2 HRCA5 u H, 2 HRC45.
- ITapamerp V,, , #CIONB30BAHKEIH B Tabm. 2.7 1 2.8, onpenens-

w.’m (u + ]')
2 :

Koadacpuunem DIMPUHEL Y, IPAHUMAETCA 1o Tabn. 2.9, MeHns-
IIIe 3HAYEHUA Y, PEKOMEHAYErcd HA3HAYATH IUIA Nepenad ¢ no-
BBIICHHOH TBEPROCTBIO NOBEPXHOCTEH 3y6ber H = HRCA4S.

Ipu nepeMeHHoN HATPY3Ke JAA IPHPaGATEIBAIONHXCS LHJIHH-
APUYECKUX IPAMO3YOHIX U KOCO3YDBIX, 8 TAKKE M1 KOHMYECKHX
IpsiMo3yGBIX Konec 3HAUCHUA K ONpenieNaioTes H3 Bripaxenus K,
= K% (J X) + X, rae X — xo3(pHIMEHT, YIHTEIBAIOMIMEL BJ]HS—I-—
Hye pC)I(HMa paGoOTH Ha TpHpaboTKy 3y6anmx KoJec; omnpene-
nsercs no tabm. 2.10.
~ Jna renpupabatsiBatouuxes 3y6ees Ky, = KT’HE H Ky, = K.

eTCaA U3 BI:Ipa}KCHHH li!bd
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Tabnuuma 2.9

PexomenyeMbie 3Hauenns koshbunrenTta wupHas W, =b/a,

Ho.uoxcenne 3y6qa'rux KOJEC OTHOCHTENRHO ONop

_ _ : KoRconsHOe (0AHOre HIH

CHMMETPUHHOS Hecumme'rpnqnoe obonx 3y6HaTHX Koec)
0,315...0,5 - 0,25...04 02...0,25

Tat®auua 2.10

Pesxcrn : T C(P) C{H) JI
X : 0,77 0,5 0,5 0,38

2.5.2. KooddrupenTsy, 7
quuna{onme ARAAaMEMECKYI0 HafpPY3Ky, K

3uaveHus nnnaﬂj}i\:emnx xo3pduunentor K, ¥ K, COOTBET-
CTBEHHO INA pacdeTd Ha KOHTAKTHYIO BHIHOCIHMBOCTL M HA BBI-
HOCIMBOCTD TIpH H3IR{e ,LIJI}I BCEX BHO@B 3yOUaTHIX KOJIeC BHIOM-
parot no Tadn. 2.11 u

[Ipu npoeKkTHOM pacq Te, KOorla aamepm 3y6YaTHIX KOJIEC €Ilie
He H3BECTHHI, AT NPHOIM¥eHHOT! npe;[enemm OKPYXHOH CKO-
POCTH MOXHO TONB30BATEC SaB’IéCIfIMOCTHMH

TaGnuuma 2.11

Cremess TBepAOCTE < Kesddmementrt Koy HpE U, Mic
TounoeTH | OBEPXHOC- i ",

Teit 3y0nen 1 2 4 6 8 10
Y03 1,06 | 1,12 1,17 123 |. 128
a 41,01 1,02 | 1,04 1,04 1,06 1,07
6-% 1,02 .| 1,04 197 1,] 1,15 1,18
' 6 1,00 1,00 1,0 1.02 1,03 1,04
T 1,04 1,07 T 114 | 1,21 1,29 1,36
a 1,00 1 1,03 | 1,05\ 1,06 | 1,07 | 1,08
71 S 03 1,06 1,09 \1,14\;_ 1.19 1,24
/6 1,00 1,01 1,02 | \,03 1,03 | . 1,04
7 1,04 1,08 1,16 1{24 132 [ 14
a 1,01 1,02 | 104 106 | 107 1,08
81 ’ 1,03 1,06 L1 | 1,16 122 | 1,26
: 6 11,01 1,01 1,02 1,03 § 1,04 1,05
. 1,05 1,10 1,20 [, 1,30 1,40 [ 1,50
9.g a 1,01 1,03 1,05 1,07 % 1,09 1,12
" ' 1,04 | 1,07 | L3} 12 (XL | 132
6 1,01 1,01 1,02 1,03 1,04 1,05
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Tabnuua 2.12

-
/
ra

\\C S Taepnocts Lo Koaddurmenrter K, npu v, we -~
{Crenens | TOBEPXHOC- . N
ToumocTH | Teit fyﬁbes ! 2 4 6 8/ 10
1,06 | 1,13 1,26 1,40 7153 | 1,67 .
SN ‘a 1,02 | 1,08 L,10 | L1577 1200 1,25
617 ' 1,02 | 1,04 1,08 1,1 1,141 1,17
6 1,01 1,02 1,03 104 1,06 1,07
1,08 1,16 1,33 ] 1,50 1,67 1,80
o a 1,03 | 1,06 L1 e | 122 1,27
T + 1,03 { 1,05 109/ Lz | L | 12
6 1,01 1,02 1,037 | 1,05 .| 1,07 1,08
L0 [0 T20 [ULg8 | onse ] 178 [ 1,96
a 1,03 1,06 111 1,17 1,23 1,29
81 | e | Los | 112 1,16 1,21 "1,26
‘ 6 - 10t | 102 |S1,03 | 1,05 | 107.] 1,08 .
I SN K] L2&8 4 L5 | 1,77 | 198 ] 225
‘ - a 1,04 1,070 | 1,14 1,21 1,28 1,35
9-g 1,04 |- 1,07 1,14 {121 1,27 1,34 -
6 1,01 102 1,04 1,06 1,08 | 1,09
kY
Ay

IS Tepefiay C IMUTHHAPHISCKUME 3y0YaTEIMU KOeCaMH

3Ha'-I€HPIﬂ koapdunmenTa C MpHBEIECHE! B\Ta6JI 2.13. PexoMen-
AyeMbIE CTENCHA TOYHOCTH mromsﬂe}mﬂ BaI{pBITbIX nepefad —
B Tabn. 2.14. :

B ‘a6, 2. 11 m 2.12 cTpoka «a» coomcrcmyem TBEPIOCTH pa-
Goqux NIOBEPXHOCTEH 3y0beB X0TA GBI OMHOrO Iconeca H < HB350.
C-rpoxa «6» npumensiercs, ecmn H > HRC45 u H, > HRCA45. Jlan-
HbIE B YMCIMTENE OTHOCATCS K HpﬂMOSyGHM a B 3HAMeHaTeIe —
fx KOCO3yOKhIM KOJIECAM. :
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Tataunpa 2.13

S 3nauennn koshdummenta Cy -
Tepmoobpatorka A
Nepenasa TBY+ TBY, .
Vi+Y; TBY, +V, I, + 11z B+ 3 LI, + H,

I.lnnnnn]:q:lecxaa:

upxmuayﬁaa 1300 1400 1550 1750 2100

KocoayGas > 1500 1600 1750 1950 2350
Konunueckas: \\‘ Py

npamoayBas -~ 800 2850 500 " 1000 1200

¢ KPYTOBLIMH syﬁr.amn 1000 1000 1100 1100 1350

3mecn: V — yﬂyuthHne 3 — 3a1<amca TBY — 3axanka MOBepx-

HOCTH TOKAMM BBICOKOIH

GTO’I‘LI I — nemenrtauma. Munexc «/» or-

' HOCMTCH K TepMoobpaGorke -liecrephu; «2» — K rTepMoobpaborke
KoJeca.
TaGénuna 2.14
Paﬁomeunyemue CTENEHU TOUHOCTH
G OXpygKHAS CKOPOCTE WD), M
Tlepesaya- ’ oS eselte 5 go 10
Iamuspaveckas:
npavozyda, B-n 7-1
kocosyGag” 8-a 8-1
Konnueckas;
npamMosyGan 7-1 -
¢ KPYTOBLIMH 3YObsIMHIt 8- 8ot

3. NPOEKTHBIA PACUET 3AKPHITOH
HHIHR/APHIECKOH MEPEJATH

OCHOBHBIE pasMephl IepeJauH (a,,b

, d, — cM. puc. 3.1)

ONpPEOCTAOTCA H3 pacuceTa Ha KOHTAKTHYIO BBIHOC/IHBOCTE.

Puc. 3.1

/]

i
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3.1. IpeasapATEIbHOE 3HAYMECHHE MEEOCCBOIO
PACCTOAHAA

Hns npsmo3y6oit nepegaun

2
10000 } K, 7,
[O-]H i Wba
Hus xocozyGoii u _meBPOHHoﬁ nepegay

2
B =(u+l) \ 8500 | X, K,T,
! ‘ [O']HV Y., ‘

a, =(u+1)l 3

B srux dopmynax:
koahdunuentsr 10 000 1 8 500, onpeacnseMbic BBIpaXKCHHEM
z,2,.2.0,71 (cM, TOCT 21354-75), BLIYHCIIEHEL IS CTATBHEIX 3y6-
YaTHIX KOJEC MPH CPeAHMX MapaMeTpax nepeaad;
T, —HOMHHATBHBIA BPAIIAIOIIMA MOMEHT Ha BaTy xoneca, H-um;
U —IEPENATOYHOE YNCI0,
K, — k03 QUIMENT HATPY3KH HPH PacUeTe HA KOHTAKTHYIO BHIHOCITH-
BOCTE (MeTOIMKA BEIGOPa NOIpoOHO paccMOTpeHa B pasg, 2.5).
B cpenHeM MOXHO NpHHATS [T 7-9 CTENCHU TOYHOCTH ¥ MO pHC. 2.2;
I KOHCOJIBHO-PACHOIIMKEHHEIX 3y6UaThIX KOJNEC

K,y =30
Ons pa3BepHYTOH CXCMBI PCOYKTOpA
K, =20
IUIS COOCHOM CXEMBI pellykropa -
K, =175
anst P&SJIBOGHHOﬁ CXeMBI PEIYKTOpA
- K, — xosdunument, yuuTEIBAIOIIMIL PACTIpENETEHHE HATPY3KH MEXTY
"3y6bAMH B KOCO3YOBIX M INEBPOHHEIX Nepeaadax (eM. Tabir. 3.1);
Vie =_— wRO>QOUUHERT WHPHHE 3y6UATHIX KONIEC MepeRayus (CM.
12011.2.9); . :
[6], — nmomyckaemoe Hampskenue, Mna (cM. pasn. 2.4)
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. Tatnuma 3.1

3uaucHus xoahdumieHTa Kyo W1 KOC03yDRIX K LICBPOHHEIX Depeday
OKpyKHAL CKOPOCTs U, M/C .

Creneus a0l 5 10 15 20
TOYHOCTH . -

6-1 1 . 1,02 1,03 1,04 1,05

T-5 1,02 1,05 1,07 L10 1,12

8-st 1,06 - 1,09 S L13 - - -

O-1 1,10 1,16 - - -

I[ToyucHubIe IPY PACUETe 3HAUCHNL MEXOCEBHIX PacCTOAHR

B MM GIeRYET OKPYLIATh A0 Gikaiiliero GOMEIIEro 3HAUCHHA H3

paga Ra40 no - TOCT 6636-69. [{1d CralfapTHBIX PeIyKTOPOB

3HAYEHUS MEKOCEBEIX PACCTOSHME OKpYTIAKT OO0 GIHaaifinx
3HaYeHwuii no Tabm. 3.2. ' _

- Tadbauma 3.2

3HaueHHd @, , MM |
ldipsm j 40 30 -63 80 100 125 166 200 250 315 400 500
211 pax 71 30 1i2 - -140 180 224 280 335 -450
1-i pax . 630 300 1000 .
2-fipan | S0 710 900 1120

3.2. PaGouas mHpHHA Kodeca b, = Wba. _: IIApHHAA
- mecTepHE b = b, +(2. 4) MM

HDJIY‘-IE:HHLIG 3HAUCHHA b n b B MM OKPYTISIOT 10 6nu>1can-
mux 3Havenudt no 'OCT 6636 69

3.3. Opnem*npono'moe sna'lerme MOAYaAE m MM
Bbl-mcmuor no dgopmyae /

m=(0,01. 0,02)a,

ITonyueHHOE 3HAYCHHE MOIYIL OKPYIVIAIOT JO 6J114>Kanmero
Bomemero mo tadbm. 3.3.

Tab6inma 3.3
SHaucHNS MOAYNA M HIH M,, MM
Liipan | 1 15 2 25 3 4 5 6 8
2apsa | 1,25 1,375 1,05 235 275 35 45 55 7 9
1-i pax 10 12 16 e
2-pan | i1 14 18

[puMensTs. MOMYIH MeHbLIe 1,5 MM IS CUIOBHIX Ilepesias He
peKOMeHnyeTCH. '
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A. Cymmapnoe umcao 3ybbes B yroa Hasnoma 3yGa
Jna npamo3syGeIx 3y0uateix Kosec B = 0;
2a,
. m . v
3uauenue z fomkHO GBITH LensM yucnoM. [Ipy veobxomumoc-
TH, I O6ECTIeUeH s 3TOTO YCIOBHA, H3MCHAIOT 3HAUCHUA d H m.

JInst koco3yOrIX 3y69aThIX KOJeC Yrol HAKJIOHA 3y65e3 peKo-
Mennycrcn OpUMuMMaTL B TIpeAenax

B=(8..15°.

Ipu npexBapHTensHOM pacdeTe PEKOMEHAYETCA IPHHATH B
AIA INEBPOHHBIX 3YG'{aTLIX KOI[EC

p_. =250

JomxHo OBITE BRIACPKAHO YCIOBHE:

Zy, =z +z, =

=10,

i

zy=2z,+z, =—* cos B,

n
Ecimu npu BeIGpasHOM yrie 8 - 3naueHue z 't TONyYaercs Apoo-
HBIM, €0 OKPYIJIAKT A0 HﬁJ’IOI‘O HHCIA Zy H Ol'IpC,I{CJ]HlOT JICI*[-
CTBHTENBHBIH yroiu B.

szn

cosfB =
‘ . . - Za, .

Cnenyer OMHUTB, YTO B KOCO3yOBIX MepeAadax MpH OONBIIMX
yraax B (8>20°) cuipHO BO3pacTaeT oceBas HAarpy3ka Ha NOJ-

HIMIIHHKHY.
3.5. YUncao 3yGpen ne,qymem | neaouom Boaec

VA
r_ Ls
4= u+l>Z“‘i“’
roe z,. = 17 nns npsiMo3y6eix m z,, = 17-cos’B ansa Kocosyﬁmx H

UIEBPOHHBIX Komnec.
3raueHHne z | TAXXKE CJ'IEI[YCT OprrJIHTL I.[O ue.rmro 'mcna z,.

Zz- =‘Zz-2f .
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3.6. daxTHICCKOS 3HAYCHHE NEPeaaTOTHOIO WHCIA
M= z)z, .
DAKTHYECKOE 3HAYEHHE CYMMAPHOTO NEpeIaTOuHOro qucia pe-
AYKTOpa He HOKHO OTJIMYATLECS OT 3a0aHHOrO Golee deM Ha 4%.
3.7, Niposepka 3y6neB BeAOMBIX KeC
' Ha BHINOCAMBOCTL HPH nsmﬁe
Hpe,E[OTBpaI]_[eHHe YCTAJIOCTHOTO HBJIOMa rapaHTpreTCH c
SaﬂaHHOH CTEelICHEID BSPOHTHOCTH‘HP_H_C-OHOCT&BJIGHI/IH pacquHor_ (6]
HANPsOKCHUA Ha nepeXOaHoH MoBepXHOCTH 3y0ba ¢ JONycKaeMBIM

HalpsKEHHEM.
: it mpAMO3yORIX KOIIEC 3TO. YCIOBHE 3AIHCBIBAETCH TaK:

T, 10K, Y, (1) <
b,ma u []F2

F1=

UL KOCO3YOBIX M HIEBPOHHEIX
T, 10° K K,V 0V +1)

b,m a u

<lols,

Opy =

B atux dopmynax:
K, — ko3 QuUMEHT HATPY3KH [IPH PACYETE Ha BHIHOCTHBOCTh IIPH H3THOE
(MeTomnKa BrpI0Opa IOAPOBHO PAcCMOTPEHA B pasil. 2.5). .
B cpeaneM MOXHO anHHTL ag 7...9 crenenn TO‘-IHO}tTI/I H 110

puc. 2.2:
JuIs. KOHCOMIBHO pacnonoxceHme 3y6an51x KOJec

=2, 8
IS COOCHOH CXEMBI peﬂyKTopa
=18
):um pasBepHyTon CXEMBI penymopa
K.=15
Ang COBOEHHOM CXeMEI peaykTopa
K. =135
[0],, — AonyckaeMoe HalpAKEHHE NIPH pacdeTe 3y6LeB Ha BhHI-

HOCIHBOCTE NIpH H3THOe (CM. pasd. 2.4);
V_— xoaddunment, yuurhisaoumi hopMy 3yda (cM. tabn. 3.4).
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TaGnuua 3.4

Z WM Iy Kuaq;(]muncim.r CMCHICHHR nncrpymcma

s S0 -04 .| 025 | 0,46 [. 0 0,16 0.25 04 |- 03

12 . - - - - b - 3,68 3,46
16 s - - - 428 4,02 3,7’8' 3,54 340
20 . - - 440 | 4,07 383 | 364 | 3,50 3,39
25 - - 4,30 4,13 3,90 3,72 | 3,62 347 3,40
32 4,50 4,27 4,05 3,94 3,78 365 3,59 146 3,40
40 4,14 402 3,88 3,81 3,70 3,61 3,57 348 3,42
50 3,96 3,88 3,78 3,73 | 3,66 3,58 3,54 3,49 3,44
60 3,82 3,78 3,71 3,68 3,62 3,57 3,54 3,50 347
71 3,79 374 | 368 | 366 .1 3,61 3,56 3,55 3,50 3,48
80 3,73 1,70 3,66 | 3,63 3,60 3,55 3,55 3,51 3,50
20 3,70 3,68 364 | 3,62 3,60 | 3,55 1,55 3,53 4 3,51
100 3,68 3,66 362 | 361 3,60 1,56 3,56 | 3,55 3,52
180 3,64 3,62 3,62 3,62 3,62 3,59 3,58 3,56 3,56
> 180 1,63 3,63 3,63 3,63 . 3,63 1,63 3,63 3,63 3,63

3HaueHns ¥, NPUHUMAIOT B 33BUCHMOCTH OT 4MCIa 3yOner s
MPpAMO3YOBIX KONEC M B 3aBHCHMOCTH OT 3KBHBAJICHTHOTQ 4HMCIIA
3y0beB. z, I KOCO3YOBIX M WICBPOHHBIX KONEC;.

z
z, =—— .
" cos’f
Y — KO3(puuUCHT, qumaammun HaxJIoH 3yOnes;
= 1-p/I40 (B — yron Hakmoua 3y6bes B rpagycax);
. R‘ — KO3@HIMEHT, YYHTHBAIOMUNA pacTIpeAe/IeHHUe Harpys-

Fa .
KH Mexay 3yosaMu (cM. Tabm. 3.5)

Taﬁnnua 3.5
Crenens TOdHOCTH " | 64 | =S T 8-n
Kre o2 0,81 0,91

3.8. lpobepka BHa BHIHOCAHBOCTh HPH H3rufe
ayGbeB mecrepHH

O =0Cp yﬂ

F2

3Hauenus Y, ¥ [0],, onpeaengroT TaK ke, KaK U QI Kojeca.

s [0' ]F_I
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3.9. OcoGEHHOCTH pacIeTa COOCHBIX PEAYETOPOB

MeskoceBoe pacCTOSHHE COOCHOT'O PEOYKTOPA ONPSACIIeTCs
M3 pacueTa Ha KOHTaKTHYIO BBIHOCIMBOCTH THXOXOTHOM CTyIIe-
H# (cM. pazd. 3.1.). KosgpduumenT muputs! GRICTPOXOIHOH cTy-
TIEHH OTIPENIENASTCA U3 BRIpAXeHHIL:

ans npaMo3y6oi mepenauu

- 10000 } K, T.
— +1) H225
Vsa (us_ ) [0']5“5 | & I

1 Koco3yGoll M IeBPOHHOH Itepenay

. . 5

v s BS0O K, K,T.
. = +1 3 Hoat*HL2F
Ya (?‘5 . ) [G']Hus | e

W

B 3THX BRIpaKEHHIX: -

T,p — MOMHHATLHLIE KPYTALIHA MOMEHT Ha Baly koJeca
Srictpoxonuoil erynenn, H-um;

U e :
g = P TIEPERATOHOE THCMO OLICTPOXONHOM CTYIIEHH;
T
K, - Koaqxbuunem HaIpy3KkH GLICTpoxonnoﬁ cryneym {cM. pazg.
31} ‘
[0],, — nomyckaeMoe HANPSIKCHUE AIA GI:IC'TPOXOJIHOH c*ryne}m {cM.
pasa. 2.4). .

Ecnu nonyvennoe suagenue Y, <0,2, To cnegyer npunate y, =0,2.

5 10. OmpegeaeHne OCHOBHBIX NapaMeTpob
3y6'la'noro sanenieHns
3.10.1. )Iuame’rpm JeTUTENbHBIX mcpymnoc*ren.
mm TpAMO3YCBIX KOJIeC
dy=mz, ;d,=mz, .
U1 KOCO3YORIX H IMEBPOHHBIX KOJNEC

m; m
d =mz =—"— z : d, =mz, =—L= z
cosf§ cos 3
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TouHoCcTE onpefdeleHHs 3HAYEHHE TUAMETPOB AEIUTEILHEIX
OKpyxHOCTeH Mo/kHa 6B1Th He Menee 0,001 mu. .Ilocnme onpene-
neBMs d, ¥ d, IpOBEpACTCA PaBEHCTBO a, = (d, + d,}/2.

3.10.2. JnamMeTpbl OKPYXRHOCTEH Beplumm:
AN npAaMo3y6eIX komec - _
d,=d, +2m;d,=d+2m;
VI KOCO3YOBIX M IEBPOHHEIX KOJNEC
d,=d, +2m; d = d+ 2m,_ .
3.10.3. [IuameTpnl OKpyxkHocTeil Buayun:
U1 IpAMO3yORIX Konec :
df, =d;, - 2,5m ; df,=d, - 2,5m ;
[N KOCO3YOBIX M INEBPOHHBIX KOJIEC .
df, = d; - 2,5m; d, = d, ~ 2,5m

3.11. Caakbl, AeHCTBYIOIIAE B 3alel/ICHAN
Hiia mpamozyOrIx koinec (puc. 3.2) onpeaesoTcs 'oxpymnaﬂ cHIA

. 2T, -10°
dZ
¥ pamuanbHas cuna F = F iga .
- Jna Koco3ybbIXx H MIEBpOHHEIX Kodec (puc. 3.3) onpenengeTca
TaKXe oceBasf CHJIA.




27, -10°
Oxpyxuas cuna £ = d
. . 2

F,=r 8% '
PamuanpHas cuna £'r cos B (oo — yron 3auennennﬂ)

OceBas cuna F, = Fgf}.

Puc. 3.3

4. IPHMEP PACYETA KOCO3YBEOH

IH/IMH/IPHYECKON NEPEAYH PEAYKTOPA,
PABOTAIOMIEIO IIPH TIOCTOBRHHOA HAIFPY3KE

McxoaHee nanHublE : :

T, = 588 H'm; n, = 960 o6/vuis; 1, = 480 o6/MuH (u = 2);

MaTepHan 3ydyaTeix Kosec —~ ¢rans 40XH; marpyska mocro-
AHHASA; CPOK CITYKOBI nepenaqn t; =36 000 gacos.

Pemenne

4.1, BuGop TepmEdecHEol o6paGoTEE 3aroToBOK

IIpurumaeM TBEPAOCTH pa60tinx [IOBEPXHOCTEH 3y0OBEB
H>HB350. B 3toM cnydae 3y6ps BO BpeMs paGoThl He HpHpaba-
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TEIBAJOTCA ¥ 0DECNEYHBATE Pa3HOCTE TBEPAOCTEH 3yOneB mec-
TEPHHU H Koneca He Tpebyercsa. BmOupaem TepMuueckyio odpa-
botky-3akanky TBY nocme ymyumenns (cm. Tabs. 2.2). TeepaocTs
nosepxHoctu HRC48...53, cepauernnst HB269...302.

4.2. Onpeaenenne Mexann-lecm cnolicT
 MaTepHAIOB 3y04UarbiX EOAEC H AONMYCEAEMbIX
HanpaeHHH

4.2.1. Cpemme 3HAYCHHA TBep,IIOCTH 3y6ch

HBSP 4 HBaw  269+302

HB™ = —— = 2855 ;
e - HRC +HRCI, _53+48_ oo

2
{cM. Tabm. 2.2)

4.2.2. TIpenenbHbie xapak’repﬂcmku MmaTepHana;
o, = 900 Mna; o = 750 MIla (cM. Tabn. 2.2).

4.2.3. [lonyckaeMble HANPSKEHHA /14 pacyeTa fepemadd Ha
KOHTAKTHYEO) BBIHOCHHBOCTE! '

[G]H [60] Nio <[ ]Hmax;
Nye
o ' [0'0]” =00y /Sy
(cM. Tabn. 2.5).
B atux dopmynax:
G, — MIHTEIBHBIH Npeen KOHTAKTHOH BHIHOCIHBOCTH;

= 17 HRC™® + 200 (rabum. 2.6);

Sy, —xoabduupent Ge30MacHOCTH, pasuelit 1,2 (cM. TaBn. 2.6}

¥

N HO ™™ YHCO HHKIOB NCPEMEHDI Haﬂpﬂ}l{eﬂﬂﬁ, COOTBETCTBYIOIIEE
ANMATCHBHOMY IIPEACITY BBIHOCIIHBOCTH,
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N__ = 100105 (cM. puc. 2.1);

HO ’
N HE SKBHBAIICHTHOE YHCIIO HUKIIOB IIEPEMEHEI Haﬂp}]}KCHHH

NH’E HEN z
K, — Koacbcbmmem npmaenel-lm J310) TIOCTOSHHOM Harpyake I( I

(cM. pasn. 2.3 u taGn. 2.4);
N, — CYMMapHOE YHCIIO IIMKIOB TIEPeMeHBI HANPAKEHHUI;
N,'= 60-t;n, , roe n, — 4acTOTa BpalleHus [-ro 3ybyaToro xo-
neca. : e
Hnsa mecrepau N;, = 60-36000-960 = 20736-10° muxnos.
Has xoneca N, = 60-36000-480 = 1036,8-10° muxnos.
Takum obpasoM, N, = 2073,6:10° muknos; N, = 1036,8-10°¢
IIHKJIOB.
Hockonbxy monyueHHsIe 3Hauenud N, >N, , NpHHAMaeM
Nyp = Ny, = N = 100-10° muknios (cM. pasa. 2.3).
Cnenopatensno [0], = [6,], = 882 Mna.
[6)}/,.. — TIPEACTBbHOE HOMYCKAeMOE HAIIPSKCHHE;
[6]4,e = 40HRC™® = 40-50,5 = 2020 Mia (cM. Tabm. 2.6).
YCHOBHE [6], < [6],,.. BHIIOMHACTCS.

4.2.4. JonyckaeMoe HaNpsKeHHE OIS pacdeTa Iepelayd HA

H3THOHYIO  BEIHOCIIHBOCTE! o
4-10° 1 O
= . < . o
[G]P [GO]F NFE [ ]Fmax ‘, [ O] SF- .

B stux dopmynax:
G, — JUIHTENLHLIA Npeaet H3THOHOH BEIHOCIMBOCTY; O, = 550 Mma (Ta6m.
2.6);
S, —xoahdunuenT GezonacHocTH, pannmﬁ 1,75 (cm. 1abu. 2.6) ;

lop], ==-=314,3MIIa .

N, — 3KBUBAJICHTHOE YHCIIO LTHKJIOB nepeMeHBi HAMPHKERUH JTA pacyeTa

Ha H3ruBHYIO BHIMOCIMBOCTD; N = K "N

K, ~—xoabduiment nipuseaexus IIOCTOHHHOH HArpy3KH, paBHELH 1 (oM.
pasn. 2.3 u rabn. 2.4).

Taxum oGpazom, HOCKOIEKY N, > N,, = 410° (cm. pasn. 2.3),
npunuMaem N, = 4-10%. -
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CrenosatensHo, [6], = [o,], = 314,3 Mna. :
Tak kax [o], = 1260 Mma, To.ycrnosue [0],. < [d]n"ax
HAETCA.

4.3. Onpeaeaenne noa(bq:mem uarpyslm

4.3 1 Ipu pacvere Ha KOHTaKTHYIO BI;IHOCHHBOCTL
K, =K H,,K o (CM. paL. 2.5)

B npumMepe NpHBecHa TOTHAS METONUKA Bb16opa 3THX K03¢-
¢$umuenToB. IIpy BRIMOTHEHHH KYPCOBOTO. INPOEKTa MOXKHO BOC-
NONB3OBATECS YCPEAHCHHBIMU 3HAYEHUSMH K, (c:M pa:m 3. 1)

I{ — k03¢PUIEEHT KOHHEHTPAIMH HATPY3KH;
IUis HenpHpadaTemaroumxcs 3yGres (H-> HB350) Ky R"

3anasasce xoadppumuenTom mwupuHel Wy, = 0,4 (CM Tdﬁ]‘[ 2 9)
onpenensieM NapaMeTp _ o
Vo lut1) 0,4-'(2+1)=06

2 2 ’

BBITIOII-

Vs =

H o Tadn. 2.7 HaxonuM I{"Hﬂ = 1,06,
K, — MHHaMHYECKHIT KO3 duIIMenT.

Jna ero onpeneneHMs HAXOAMM OKPYKHYK CKOPOCTh

v=— 3
Cu u Wba
3Hayenue icoad)gbnunema C, onpenensiem 1o 1abx. 2.13; C = 1950.
- _960 [588
1950 Y2704

=478 mic.

Ilo pexomennanuu Tabi. 2.14 HasHayaeM 8 CTelleHb TOUHOCTH
nepenaun. Torma K = 1,048. '

ITpu OIIpe,H,CJIeHPIH K , IPHMeHseM MeTo/, NHHeHnoH mrrepno-
nauun. I[TocKoNbKy npu U =6 M/c K, = 1,03,.ampuv = 4 Mmic
K, = 1,06, o opu v = 4,78 M/c

K, =1,06~ 1_9661_03(478 4) 1,048 .
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Taxum obpaszom, K;; =1,06-1,048 = {,11. :

-4.3.2. TIpu pacyeTe Ha BHIHOCIHBOCTD HIPH nsrn6e K = K‘FBKMJ
(cMm. pasz. 2.5). o

AHanoruyno k03pduimenTy. K, MOKHO BOCIOIB3OBATRCA YC-
peNHeHHBIMH 3HAUCHHAMH K, (CM paznen 3.7

Koy —xoaqacbmmem* KOHHBHTpaI.IHH HarpyskH. Jng Henpnpaﬁa-
THIBAIOLIUXCS 3y0beB K. = K¥ ; nota6n. 2.8 K?_=1,07.
K, —,ElHHaMPI‘{CCKHH Koacpdmuneﬂ'r = 1,042 (cm. Tabm. 2.12).

Taxum 06pa30M K. =1, 07 L 042 =1, 11

4.4, Onpeaenenﬂe npemapnmmnom SHATCHHA |
MEROCEBOI0 PACCTOHAHAH :

. ST
K.T. -
a -(u+l) 8500 \ X, KT, .
[O.]H - Wba .
Ky Koatb(bnunenr YUHTHIBAIONIMI PACTIPEeTIeH e HATPYIKH MEXKIY
3y0pamu; K, = 1,09 (cm. taba. 3.1)

Torma

_ 2 111 . o
a,=(2+1) 3\](8885;002] 1,09 10,141 588 03,6950 :

Mo Tabmn. 3.2 npunumaem a, = 112 MM

4.5. Onpe,qenemle paﬁo'leﬂ nmpnm
3y6=m'n:lx ROJEC

4.5.1. Pabouas IUHPHHA xoJeca b, % =0,4-112 =44,8 MM;
no TOCT 6636-69 mpurinMac™ 4, = 45 M. ’

4.5.2. lupuna mecteprn b, = b, +(2.. 4) 45+3 = 48 MM;, B CO-
orpercrann ¢ FOCT 6636-69 b, = 48 Mm: -
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4.6. Onpesenenne opneirmpono-mom ANaTCHHA
. MOAyaA '
Benuuuny MOIyns MOXKHO ONpEeACIHTH 110 GopMyre - .
m = (0,01...0,0a, |

HOnga, =112 MM m = 1,12...2,24 mm.
HpHHHMaCM m = 2 MM (e, tabm. 3.3).

4.7. Onpeneaemle yraa BaxnoBa 3y63

4
B, = arcsin = arcsm% = 10014 25’

2

cosf_ = 0,984071.

4.8. Cypmaphde _ﬁm_:ﬁo_:syﬁhen s

212 ;12 -0,984071=110,21;

tTIH'I

npuHuMaeM z; = 110.

Torza
cosp =22 102 4 0p0143
2a, 2112
’ B =10°5039".

4.9. Onpeseaenme “McIa 3y0beB 3yGUaThIX Koaec
4.9.1. Yucno 3y6bes IIECTEPHH

zg 110
u+l 2+1

=36,67 ; nmenMdéM' z,=36."

4.9.2. Uncno 3yGrnes koneca z, = z; — 2z, = 110 - 36 = 74.

4.10. OmnpegeaeHHe (aETHIECKOrO 3HATCHHE
HepeAaToIHoro WHCAR

u = z/z, = 74/36 = 2,056.
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oﬁiﬁﬁkd'a:@;;z'wo:_zﬁ 4%

4.11. NMipopepka 3yGhes HA BHIHOCTHBOCTD

npe m3rabe
T, 10° K K Ve, Vylu+1) |
2= = [0'].vz .
b, m,a,u
K, — Koacpqmuucm* qumsalomnn pacnpeneneﬂne HATPY3KH MEKIY
3ybpamu; K, = 0,91 (cM. Tabmn. 3.5)
V., —xoadpduunent GopMer 3y6a. _
DKBHUBANEHTHOE YHCIO 3YOBEB Koneca
z, _—zi—_—l‘%=77,7
cos [3 0,982
Torma ¥V, = 3 601 (CM Taba. 3.4)
Yﬂ — KOBdJCIJP[].lHeHT, YYHTHIBAIOLIHH HAKIOH 3yObeB;
V= _“&:1_3&%:0,9225_
140 140

HanpsxeHue B omacHoM ceyennu 3y0a Kojeca

A 3, R . . -
| 2 588:10° L1L-091-3601:09225-3 . oy,
45-2.112.2 |

0py { lo]r, =3143MIa .

OKBHBAJIEHTHOE YHUCIO 3yGLeB IIECTEPHHA

cos’ 09823'

Vo, = 3,72 (cm. Tabn. 3.4)
Haﬂpﬂ)KeHHe B OTIACHOM CEYEeHHH 3yGa IJIECTCpHId

4 372 ‘
=0, yF' =2936- > =303,3 MMa ;

o Lol j;'314,4"Mna."
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4.12 Onpe,qeaelme OCHOBHbIX pasuepon 3y6'la'rom
_ -~ anenaenHs

4.12.1. ﬂHaMeTpm JENHUTEILHBIX oxpymocmn
' m, 2.36
d = zZ, =
. cosf 0,982143.

=73,309 MM .

dy=Tp =27 _ 150601 M
cos 0,982143 o .
Tponepka: 24, = d, +d, = 73,309 +150,691 = 224 M .
Parencreo BLII!OJIHHG’I‘CH
4.12.2. JunaMeTpel Opr}KHOCTeH Bcpu.mu

dy=d +2m,=73309+2-2=77309 mm ;
d, =d, +2m, =150,691+2-2=154,691 mm .

4. 12 3 }:[HaMGTpLI orcpy)KHoc:TeM BIIAOIH: _
a_’f d, 25m —73309 25-2= 68309 MM ;.'_ '

df, =d, ~2,5m, =150,601-2,5-2 =145,691 MM. |

4.13, CAabl, AEHCTBYIOINHE B 3aNCIICHHH:

CxeMa cHT B 3allelICHUH Hpc,uCTaBI[GHa Ha pnc 3.3.
OxpyxHas CHIa

. 3 - - 3
p o210 2588107 o0, o
d, . 150,691 o

Pa,I[PIaJILHaH CHITa

. 1g20°
cosﬁ cos10°so‘39"

F.=F =2892 H.

OceBaa cuna
F, = FigP = F,10°50'39" =7804- 0191557 =1495 H
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5. IIPOEKTHLIM PACHET  3AKPLITOH KOHHYMECKOH
NEPEAAYH C NPAMBIMH H-KPYTOBbIMH 3YBbLAMH

OcHosHbIe pasMepkl niepenadn R, , d, , d ,, b (puc. 5.1) onpe-
JENAIOT U3 pacyeTa Ha KOHTAaKTHYIO BEIHOCIHBOCTE

—{l
o L1 &
= ‘ : / ‘
| N
!

Puc. 5.1

5.1. Onpeneienne NpeABIPHUTENLHOO IHAYECHNN AHAMETPA
BHemHell XeINTe/IbHON OKPYKHOCTH

5.1.1. Ans xoneca

o KyTu
d,, =960 3[ P -
O | (1 -K, )KbeUH A
B aroii dopmyne:

K, =b/R, — xosdpbuuuent mupuam 3y64athix Kosec. O6bp4HO
K, =0,25...0,3. boneiune 3navdeHds MPUMCHAIOTCA TIPH
u<3. I[Ipu NpoeKTHPOBOUHOM pPACuETe PEKOMEHAYETCH
NPHHHMATD CPeAHee 3HaUeHue K, = 0,285.

U,—xo3dduumenT, yUWTHBAOMUE Opm pacueTe Ha
KOHTAKTHYIO BEIHOCIIMBOCTE BUI KOHHUECKOH IIepeaayH.

M KOHM9IECKUX KoJiec ¢ mpaMbiMu 3y6pamu U, = 0,85.
HAns KoHWUECKHMX KoJec ¢ KpYyroBeIMH 3yObsimu U, ompenens-
ercs no tabm. 5.1. ‘
K, — xoaddunuent Harpysxu. [Tpu NocToSHROM Harpy3Ke ANs

HenpHpabaTHEAIOINHX 3yOREB H NPH TIEPEMEHHOH HATPY3Ke
k03(pbHLHEHTI K, MOXKHO TIPHHSATE (PHC. 3.2):
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AnA cxemel nepenaud 1 K, = 2,5;
AN CXCMEI Ilepefadi 2 K,=23
A CXeMbl nepe,ua'm 3 I{ = 1,215;

YIpH pacycre Kounqecxo-unnunnpnqecxou nepena'm NI [f-
MHHApHYECKO# crymeny K, = 1,15.

Tatauiga 5.1

Tepmoobpaboria 3y0uen
v Vi +V, TBY, +¥Va; 3 + V2 TBY, + TBU; 3,+3;;
I+, I +1L :
Uy 1,22+02] u 1,13+0,13 081 +0,15u
Up 0,94 + 0,08 0,85+ 0,043 u 0,65+0,11u

3nece: ¥ — ynyumrenue; 3 — 3akamka o6pemran; TBUY — zakanxa
TIOBEPXHOCTHAA TOKAMH BHICOKOH uacTOTH; LI — nementaums. Manexe
«1» OTHOCUTCA K TEPMUYECKOH oGpaboTke LIECTEPHH, HHJIeKC «2» —
K TepMH'-lECKOPI o6paboTke KoNeca.

Puc. 5.2

T,— HOMUHAIIBHBIH BPAIAIOIINI MOMEHT Ha nanykoneca, H-n;
#— 3afIaHHOE IepeaToYHOE YuCho;
[o], — Romycxaemoe HanpskeHEe T4 pacyueTa epenaty Ha
'KOHTAKTHYIO BEIHOCTMBOCTS, ONpeneNsioT o tab. 5.2 1 2.6.

I[onycxcaemue HANPHKEHAT }IJ'BI PACHETA TEPETAYN HA BEIHOCAHBOCTD |

TepMooﬁpaﬁom

Hopma.nmaum:, YAYYUIEHRE,
a30THpOBaHBe

Il

3akanka 00beMHal, 3aKANKA NOBEPXHOCTHAL,
UEMEHTALIHA

Tabnuna 5.2
. Ha KDHTRKTHYEO BHHOGIII’[BOCTI:
= [oa] M <io)im
.E
' o
[G‘ ] OH
Sy
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B aToif Tabnuue: .
O,u B 8, —— ANUTENbHBIH Mpesel BEIHOCIMBOCTH ‘M K03DGHIHEHT
Ge30MacHOCTH NPH pacydeTe Ha KOHTAKTHYEY BIHOCIMEQCTE;
[6],,.. — TPERENbHOE norrycxaemoe HATIPSKEHUE, onpenemlemoe o

Tabn. 2.6.
[6,],; — AonyckaeMoe KOHTAKTHOE HATPSIKEHHE TTPH HEOTPAHITEHHOM

pecypce MEPEIAYH, !

3a ﬂonycxaeMoe KOHTAKTHOE HAIPSDKSHHE NPUHUMAIOT MEHb-
uree u3 [6},, 4 G}m

IIpu u<5 H K = 0,285 q)opmynd YIIPOLIAETCS:
K, Tu
e
. [G]HUH

Tonyuénnoe 3HaueHue d,, TIPU TPOEKTHPOBAHNK CTAHAAPTHO-
ro peAyKTopa OKpyriagercd no Omuxkaiimero swaueHus o, mo
roCT 12289-76 (cM. Tabi. 5.3).

d, -1650

_ Tabmuua 5.3
Idipan | 5063 "800 100 125 160 200 250 315 400 500 630
dgz 2-ii pag 56 71 90 112 140 180 225 280 355 450 560

5.1.2. ing mecrepun J, = <.
u ‘
5.2. IIpensapHTeabHOe 3HAYeHHE YHCIA 3Y0LEB WIECTEPHH Zz,
BRIOHMpaETCA Mo pHc. 5.3. mis npaAMo3yGBIX XOJeC ¥ IO pHC. 5.4,
LISl KOJeC ¢ KPYTOBEIMH 3yOBAMU, 4 3aTeM YTOUHSAETCA B COOT-

BETCTBHH C PEKOMEHNAaUMAMUA Tabi. 5.4,

2 . . )
30 ‘ ,
U=t L~
25F [ //’/A
g e ; .
» ...—-2;4//
1
5 o / ‘
[v=35 [ |[vs6.3 i
. - . ]
0 40 8¢ 80 o0 25 ‘ 180 200
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Tabnuua 54
Yncno 3y0LeB_ 2| INECTEPHH B 34BHCHMOCTH OT TepMu4ecKoii 0GpaboTku
Teepoocts H paGosmx nosepxnocteii - 3uadeHHe, z; -
3y0sea
Ulectepua ' .

- Koneco Ipn H; n H; > HRC45 5=z
Hiecreprs Tlpu H; 2 HRC45 a Co
Koneco - ; _ H; < HB350 - . - =13z
Hlectepus - - : . o .
Komeco Ilpn H, u Hy<HB350 . z =16z .

3H4YEeHHE Z, OKPYIIAETCA 10 LEI0To YKcia.

5.3. Yncxo 3y61,en Koqeca z, = u'z,. 3HAYEHUE Z, TAKKE mcpyr-
JAETCA [0 IIENOoro Jucia.

Z

5.4. OxonyaTennHoe 3HAYEHHE MEPEIATOMHONO YHCAA U = “Z‘

Benuumna u BRIUMCISETCA ¢ TOYHOCTHIO He HIXe 0,0001, Io-
CKONBKY OHa OTPE/ENAeT YIIEI NpH BEPIIHHAX HaYambHEIX KOHY-
COB, BEIMHCIHEMEIX C TOYHOCTBIO J0 10", OKOHUaTenbHOE 3HAYe-
HHE u , He NOJDKHO OTAMMATHCA OT 3agaHHOrO Ooiee yeM Ha 4%.

5.5. Ymu IeJIMTe[bHBIX KOHYCOB:

Kozeca 8, = arctg u |

IHCCTCpHH 5, =90° -8,

5.6. Bnemmm OKPYHKHO MOIYJib:

' d
anst npsmoay6brx KoJIeC  m, = —
¥4
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11s 3y6UATHX KOJNeC ¢ KPYTOBHIMA 3yObAMH m, =

BHewH|H OKPYKHON MOAYIIL O CTAHAAPTHOTO 3HAYESHUS MOXHO
He OKPYINATE, TAK KAK OJIHUM M TeM K€ PEXYIHM HHCTPYMEH-
TOM MOMHO Hape3aTh KoJleca ¢ PasiHYHEIMH MOIYJIAMH B OIIpe-
ACNEHHOM HENPEPHIBHOM MHTEpBalle SHaueHHH. TouHoCTh B BBIUHC-
neHuit m, ¥ m, HE MODKHA OBITH HEKE 0 0001. 3nayenue BHEITHE-
ro Opr}I{HOT‘O Monyna menee 1,5 MM And CHMIIOBEIX 3y64aTHIX
riepesay IPHUMEHATE He PEKOMEHAyeTCH.

5.7. Buemuee KOHYCHOE pacCTOAHRME:

m
s npaMosyOsx Koec R, = 2" Nzi+z3 s

JUIst 3y64aTHIX KOJIEC ¢ KPYT'OBBIMH 3yOBsMH R, = e Jzl 2k
OKpYLIATh BeIHYMHY R, He clenyer. 2 .

5.8, lllupuna 3y6uaThiX Koaec b, = b, = K, R. BLI'-IHCJICHI—IOE
3HaveHue b oxpyrngerca Ao ueﬂoro YHCIIA.

5.9. Koadgpuunent cMemieHHs MHCTPYMEHTA IJIA UIECTCPHH Ha-
XOAUTCH B 3aBHCHMOCTH OT YHCIA 3YOLEB M MepellaTOYHOrO YHC-
nta o tabmn. 5.5 wig npaMo3y6eIx konec M Mo Tabi. 5.6 mig xojec
¢ KpyrosbiMH 3y0bamu. [lna repenad, y KOTOPHIX 2z, M u OTJIMYa- -
JOTCA OT YKa3aHHEIX B Tabm. 5.5 H 5.6 K03} (HLHEHTH CMEIIEHUS
TIPHHMMAIT ¢ OKPYIiIeHHeM B DONLIOYIO CTOPOHY.

Tadbmauua 5.5

KoaphHITHEHT CMEILEHHA Xy I MIeCTEPEH C IPAMBIME 3YOLAMH
TlepenaTogHoe MHCMe ¥

2 1,0 - 1,25 1,6 2,0 2,5 3,15 4.0 5.0
12 . - - 0,50 0,53 | 0,56 | 0,57
13 - - . 0,44 0,48 0,52 054 | 0,55
4 1 - - 034 | 042 | 047 | 050 | 052 | 0,53
15 - | 018 0,31 040 | 0,45 048 | 0,50 | 0,5
16 - 0,17 0,30 | 0,38 0,43 046 | 048 | 049

18 | 000 | 015 | 028 | 036 | 040 | 043 | 045 | 046
20 [ 000 | 014 | 026 | 034 | 037 | 040 | 042 | 043
25 ) 000 | 013 | 023 | 029 | 033 ] 036 | 038 | 039
30 | 0,00 | 0,11 019 | 025 | 028 | 031 | 033 | 0,34
40 | 000 ! 009 | 015 | 020 | 022 | 024 | 026 [ 027
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Koa(dumienT cMelneHns HHCTPYMEHTA IS KOJIEC:
C TIPAMEBIMH 3YOBAMH X, = — X, ;
C KPYTOBEIMH 3y0RAMM X , = ~ X |

Tabnuua 5.6

KoaduhuITHEHT CMEIHEHHA Xy LA ecTepeH ¢ KPYTOBBIMH 3yBLAMH
TlepenaTounoe YHCTO #

4] 1,0 1,25 1,6 2,0 2,5 3,15 4,0 5,0
12 “ - - 0,32 0,37 0,39 0,41 0,42
13 - - - 0,30 0,35 0,37 0,39 - 0,40
14 - - 0,23 0,29 033 0,35 0,37 038
15 - 0,12 022 |. 027 0,31 0.33 0,35 0,36
‘16 - 0,11 0,21 0,26 0,30 032 | 0,34 0,35

18 0,00 0,10 0,19 0,24 0,27 0,30 0,32 0,32
20 0,00 0,09 0,17 0,22 0,26 0,28 0,29 0,29
25 0,00 .| 0,08 0,15 0,19 0,21 0,24 0,25 0,25
30 0,00 0,07 0,11 0,16 0,18 0,21 0,22 0,22
40 0,00 0,05 0,09 0,11 0,14 0,16 0,17 0,17

5.10. ITpoBepka 3y6heB KOHMYECKHX KOJeC Ha BHIHOCIMBOCTH

npR u3rabe.
5.10.1. PacueTHOe Hampshkelle B ONTACHOM CEUCHHH 3y6a KOTe-

ca, MIla.
Hns HpﬂMOBYﬁHX KOJIeC

_2MKTI0Y,, 1.,

g =
k2 dbmU,
s KoJnec ¢ KpyroBeIMHU 3yObamu
2, K.T0°Y ,
Cpp = F42 F2 S[O']FZ -
: dezbmteUF

‘B sTtux Qopmynax:
U, —xoadpuuuenT, yUMTHBAOMMUN IPU pacyeTe Ha M3rubHyro
' BEIHOCIIMEOCTE B KOHHYECKOH MepenayH; JUIA IpAMO3yORIX Kolec
U, = 0,85; mna xoiec ¢ I(pyI‘OBI:IMH 3y0paMu U onpeziengercs mo
Taﬁn S L
[0],, — momyckaeMoe HanpskeHHE (CM tabin. 5.7 1 2.6);
: Y — xodhduipenT, yuuTHBaoOIM dopMy 3yda. Onpeaensercs Mo
" rabn 5.8 ¢ yueroM xo3dUIUUEHTA CMENICHHA MHCTPYMEHTA B
33BHCHMOCTH OT 5KBHBATICHTHOTO THCNIA 3yOBEB: ' ;
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O7s OpsAMO3YGEIX KOIEC Zy, = 25 /C0s0,;
K, — x03pduLmenT HArpy3KA.

s 7,..9 cTeneHn TOYHOCTH U MO PHC. 5.2 MOXKHO IIPHHATE:
It CXeMBI Tepenayun |

S KF =26
JIsg CXeMBI nepemaun 2
) L K, =12,
I CXeMBEI nepenafm 3
Kp=1,187

,IUI.FI I.II/IHPIH,I[I)H‘-IECKOI/I CTYNICHH IIPH PpacCUCTE KOHHIECKO- HHJI}IH"
IIpH‘-leCKOH nepexavdn

K= 1,35
TaGuunoa 5.7
JlonycxacmMele HAMPAKSHRA [U1A PACYSTa NIEPeIadH
Ha H3rHOHYIO BRHOCIHBOCTD
TepmooGpabotka
Hopmanusauus, yayqweHne, . | 3axanka obnemEan, 3aKanKa
A30THPOBAHHE TIOBCPXHOCTHAS,
UeMEHTaLHA
. 4.10°
ol <lo, ], g <lolem
& [G]F = [Go] 5 ]Fmax
g
[Go ]F =
. Sp . . ‘ [5 oir GOF '
. Sy
TaGnuua 5.8
Z W 2y KoagpduuHenTs cMEIEHNA HHCTPYMEHTA
-05 | -04 |-025]-0,16 0 0,16 0,25 0,4 0,5
12 - - oo - - - - 3,68 346
16 - - - - 428 | 4,02 | 3,78 | 354 | 340
20 - - - 4,40 | 4,07 | 3,83 3,64 | 350 ;| 3,39
25 - - 430 | 413 3,90 | 3,72 3,62 | 347 | 340
32 4,50 | 427 | 4,05 394 |..378 3,65 359 346 | 340
40 | 4,14 | 402 | 3,88 | 381 3,70 | 3,61 357 | 348 | 342
50 . 3,9 3,88 | 3,78 3,73 | 366 [ 3,58 3,54 | 349 | 344
60 3,82 | 378 L 371 368 | 362 [ 3,57 3,54 | 3,50 | 347
71 3,79 3,74 3,68 | 3,66 3,61 3,56 3,55 350 § 3,48
80 3,73 | 370 | 3,66 | 3,63 3,60 | 3,55 3,55 | 351 3,50
90 | 3,70 | 3,68 364 | 3,62 | 360 [ 3,55 3,35 3,33 3,51
100 | .3,68 |- 3,66 362 ¢ 3,61 | 360 | 3,56 3,56 | 355 | 3,52
180 3,64 362 5 362 | 362 362 | 3,59 3,58 3,56 | 3,56
>180 3,63 | 3,63 3,63 3,63 | 3,63 | 3,63 3,63 3,63 3,63
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Jng xonec ¢ KPYTOBEIME 3YObsIMH ¥, HAXOJUTCA B 3aBHCHMOC-

Zy

cos’ B8, cos 6,

TH OT GH3KBHBAICHTHOTO HHCIA 3y0beB Z,,, =

B,,— cpemumii yron naxioHa 3yba (puc. 5.5).

Pexomennayercs npuHuMaTts = 35¢,

"

zZ
MO3TOMY 2z, = ——=——1.
" 0,55¢c088,
5.10.2. PacueTHOe HanpsaXeHUE B
OIlIaCHOM CeueHUHU 3yba ImecTepHH

yF]

yF2

3nayenns koapduunenta V,, u
JOMyCKAEMOTO HanpsxeHus (o], Ha-
XOIATCA TaK Xe, Kak ¥ A/ Koueca.

Ecnu pacueTHOe HANpsXeHHE O, Puc. 5.5
MMPEBBIILACT JOIYCKACMOPC 6oJsee yeMm .

T = Cpy S [O-]Fl .

Ha 10%, pasMepsl mepefadyl YBEIWHHBAIOTCSA U IIPOBOAMTCS 110-
BTOPHBIH pacyerT.

5.11. OxoHgarTeJbHOE 3HAYCHHE JHAMETPA BHelIHeH JeluTeIb-
Hoif OKPYKHOCTH HIECTEPHH.

Hns npsaMosyOerx kxonec d, = m_z,.

Jna xonec ¢ KpyroBuIMH 3y6bamu d,, = m

:azl'

5.12. Buemune xuaMeTpsl BepIMHH 3y0beB.

Hns npamozybeix Kolec:

wiecrepus d, =d,, +2(1+x, )m, cosd, ;
koneco d,, =d,, +2(1+x,, m, cosd,.

JI1a 3yGUaThIX KOJIEC ¢ KPYTOBBIMH 3yOBAMH:
mrectepus d,,, =d,, +1L64(l+x, Jm, cosd,;
xoneco d, =d,, +1L,64(L+x,, yn, cosd,.

5.13. Cpenuumii Moayne.

Jnd npaMosyObIx 3y0uaThIX Kojlec Olpedcnsaercd CpenHuH OK-
pyxuoll Mogyns m_ =m, -0,857.
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Jns xonec ¢ KpyrOBBIMM 3yOBAMM OTIpEACHsCTCA CPeAHMEA HOp-
MaJIbHBIH MOJI}'J'IB m, =m,  0,857cosf§, .

Mpup, =35"m, "“0702m

5.14. Cnimt, JeiiCTRYIONME HA BAILI 3y09aTBIX KOJTEC (pnc 5.6).

5.14.1. OkpykHas CHIa HA CPEIHEM JWaMETpPe

27.10°
F==— e d,, =0857d,
! m2 ’

5.14.2. Ocepas cHna Ha IIECTepHE:
Ui IpsAMOo3yOBIX 3y0UaThIX Kojec

F,=Fgasind, (o« — yroxn saueneHns);
Bt syﬁqa'rmx KOJIeC ¢ KPYTOBBIMH 3yOBAMH

-~ F =Fy, (v, — Kosd)(bnmrlem‘ 0CEBOI0 ycHJ’IHH)

v, = ! (tgarsind, +sin B, cosd, ).
cos 3, o ’
upu §, =35° y, =0,44sin §, +0,7cos§, .
BepxHuii 3naK cleqyeT MPUHHMATE PN COBIIAJeHHH Hallpas-
JIEHHS BpallleHUs ¢ HallpaBJICHUEM BHHTOBOM JHHUH, HUKHMI —
KOrJa HanpapleHHe TIPOTHBONON0KHOE. :

. e




5.14.3. Pagnanbuasd cuna Ha LIECTEPHE:
Juist IPAMO3YGRIX 3y6anmx Komec

= Fltgorcosd, ;

TS 3y04aTBIX KONEC C prrosblMH 3yOLIMH
F,=FYy, (Y, — xo3pdHIMEHT paualbHOTO YCHITHA);

Ve = ;,I_.(tga cosd, +sin B, sind, )
cos B ‘ ,

m

npu B, =35° y, =0,44cosd, +0,7sind, .

- Kak u i ¥,, BEpXHHIl 38aK cieayeT OpaTh, eClM Hanpapie-
HHUE BpallleHHA U BHHTOBO JTMHUH COBIANAXOT,; HIKHAK — B Ipo-
THBOIIOJIOKHOM CITyuae.

5.14.4. Ocepas cuna Ha KoJece paBHA palIHanbLHON cuie Ha
wecrepHe, T.€. F =-F (cM. puc. 5.6).

5.14.5. panuanpHas CuNa Ha KOJIeCe paBHAa OCEBOH cune Ha
wectepue, T.€. F =-F (cM. puc. 5.6).

3HaK «MHHYC» B MOCIHCIHHX ABYX BBIPaXCHHAX YKAa3bIBAcT Ha
NPOTUBOTIONOKHOE HalpaBlIeHHE CUJIB! H B pacdeTax He YYMThI-
BaeTcd. 7

B HepeBepcuBHEIX Nepenaduax ¢ KPYTOBEIM 3YOOM OCEBYIO CIUTY
F, TIpH MpOeKTHPOBaHMH OGBIYHO HANPABIAOT K OCHOBAHHIO KO-
Hyca. JUI 3TOTO IIpH BeayuicH IIecTepHe HAIIpaBIeHHE HAKIOHA
- 3y0a AODKHO COBIAAATE C HaNpaBICHHEM BpalleHHs LHIECTePHH.

ITpu npaBoM HanpaBJIEHHH JHHUH 3y0a BpallleHHE IIECTEPHH
BHIGHpaeTca NO YacoBol crpenke (puc. 5.7, a). Ilpn nepom Ha-
TIpaBJIcHUH JIMHUHA 3y0a INeCTCPHA JOJDKHA Bpamamca npomB
JacoBoi c*rpemm (puc. 5.7, 6).

Puc. 5.7
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6. NPHMEP PACYETA 3AKPBITOH
KOHHYECKOH NFEPEJAYH C KPYIOBbBIMH 3YEbAMH
H CPEAHHM YITIOM HAKAOHA 3YBA f_=35°

Ucxonuume 1aHHEE _ :
T, = 5838 Hwm; n, = 960 ob/MuH; n, = 480 ob/MuH (u = 2).
Marepuan 3y03aTHIX Kolec — cTane 40XH.

Harpy3ka nocrosHHasd.

Cpox cnyx0Opl nepepadu 36 000 g.

Pemenne ‘

6.1, Onpeaeasiem npexBapuTeILHOE 3HAYEHHE AHaMeTPa Brem-
Heil NeMTebHOH OKPYXKHOCTH KOJeca B MM.

-

K, Tu
lofut,
K,,— xoaddunment Harpysku (cM. pasn. 5.1.1)

d, =1650 ;

Ipunumaem K, = 1,215.
U, ~— %03 GHIMEHT, YUUTHIBAIOLIHIL BU KOHHECKOM MEpefaY;
U,=081+0,15u= 081+ 0,152 = 1,11 (cm, Tabn. 5.1}
[6],,— nonyckaeMoe HATPKEHHUE. '

Jng onpeneneHus NOTIYCKAEMBIX HATIPIKEeHUH HeoGXOIUMO
3HATh MEXAaHHUYECKHE XAPAXTEPUCTHKH MaTepHana. XapakTepuc-
THKU MEeXaHUUYECKHX CBOMCTB HEKOTODEHIX CTAallell NpHBEIeHE! B
Tabm. 2.2.

Ilpu BEIGOpe MaTepuanos cleayer oBecreUUTs JUIA IECTepHH
Oonee BHICOKHE MEXAHUYECKUE XapPAKTEPUCTUKU, YeM 1N KOme-
ca. DTC MOXKHO AOCTHTHYTH NOAOOPOM pa3sNHIHBEIX MapOK CTaIH
HIH pa3MHyHOH TepMOooOpadboTKOI.

6.2. OnpeneneHHe MexXaHHMeCKUX CBOiicTB MaTepuasoB 3y04a-
TBIX KoJeC H NONYCKAaeMbIX HANPSKeHHH.

6.2.1. Cpeouue 3HaUYEHUS TBEPAOCTH 3yGLcB

g _ 1Bam + HBGE 269 +302
2 .

=2855;
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HRC™ =

(cM. Tabm.

6.2.2. Hpenenbmﬂe XAPAKTEPHCTHKHE MaTepHana

KOHTAKTHYIO BBIHOCIHBOCTE:

(cm. T26

2.2)

HRC™® + HRC™

53448

=50,5

= 900 Mna; o, = 750 MIa (cMm. Tabn. 2 2).

6.2. 3 I[onycxaeMme HANpsHKEHHA mm pacdera nepeaadd Ha

[G]H = [00 ],q

1. 5.2).

[G'O]” =0y /Sy

B stux popmynax:

003

HE

¢ NHO < [G]Hmax

— JUIHYTETIEHBIHN Npefen KOHTAKTHON BEIHOCHHE OCTH

= 17 HRC™® + 200 (Tabn. 2.6);

S,, — koadipuitHeHT Ge30M1aCHOCTH, paBHEL 1,2 (cM. Tabx. 2.6)

Nuo

[Uo ]H

—YHCcno HHKJ'IOB MEPEMEHBL Hanpmrceﬂuu COOTBCTCTByIOI].Iee

_1750,5+ 200

1,2

= 882 Mﬂ_a;

JUIATEITLHOMY NPETIENy BEIHOCTHBOCTH; N

— JIKBHBAJCHTHOC YHCIO IHUKIOB nepemeHm HaHpH)KEHHH

=100-10° (em. puc. 2.1);

N HE
N HE HEN v - .
K,. —xos¢pduument MpHBEACHH ; IPH OCTOAHHOH HATPY3Ke K =1
IIpu nepemenHoit Harpyske K, HaXOZHTCA 1O j"a611. 24,
3Havenua Ky W Kre JJI8 THNOBBIX PEXKHMOB HArpyaku
PacueT Ha KOHTAKTHYIO
Pewnm BEIHOC/IHBOLTE PacucT Ha BLIHOCNHBOCTS IPH HArKHGe
paGorar | TepmooGpa- Tepioopa- )
GoTra Kyg TepmoobpaboTka Kee BoTKa K
T nrGad 0,5 0,3 3akxanxa 0,2
C(P) “ 0,25 Ynyumwenue, 0,14 o0neMHad, 0,10
C(H) “ - 0,18 HOpMaJIH3aLMA, 0,06 3aKANKA [10- 0,04
J1 b 0,125 a30THPORAHME 0,038 BEpXHOCTHAA, 0,016
: LEMEHTALIMS

N, CYMMaPpHOE€ YHCIIO HUKIIOB HEPEMEHBI HATIPIKEHHH,

—
N, =60t , roe B, —4acroTa BpallleHus i-ro 3y6uaroro xoneca
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HAns mecrepan Ny, = 60-36000-960 = 2073,6:10° nuxnos.

Hns xoneca N, = 60-36000-430 = 103.6,8-106'1.(141(11013.

Taxum obpazoM, N, = 2073,6-‘106 unknos; N, = 1036,8-106
ITHKIIOB.

Ba30BEIe YHCHA NHKIOB NEpEMEHBI Hanpmxennn N o COOTBET-
CTBYIOLIME JTHTENBHOMY IIpelesly BEHOCHHBOCTH HPY pacuere
HA KOHTAKTHYIO BEIHOCIHMBOCTS, OHpeJIeJIﬁIOTC}I o rpachKy Ha
puc. 2.1.- :

I'ipu pacyeTe Ha H3rHOHYIO BEIHOCIMBOCTE 3HAYEHHUS N =4-10¢
IPHHUMAIOT HE3aBHCHMO OT TBEPLOCTH MaTepHana syﬁqa'rmx
KOnec.

Ecmu nonysenHoe 3gayenue N, . > N,

Ecmu N >N_, 10 N = N_, =410°.

ITockonbKy HONYYeHHBIE 3HavyeHus N, >N
N, ,=N,.,=N, = 100-10° quxnos.

HEI HE2 HO

Cnenosarensho [o}, = [6,], = 882 MIla.
6.3. Torna amamerp Bl-lellll-leﬂ )IeJ'lHTeJIBHOM OKPY/KHOCTH KoJeca

TO NHE = NHO

o UPHHHUMAEM

d., =1650-3 @;—58—&3=19552 MM
8822 .1,11

[IpusmMaem d, = 200 MM (cM. Tabm. 5.3).

6.4. Onpenenaem TIPE/IBAPUTENLHOE SHAYEHHE TBAMETPA BHEII-
Heif ,t[e.uﬂTeJu.Hon OKPYXHOCTH IIECTEPHM

=& %nmo MM.

U

dy
6.5 OnpexgeirsieM YuCa0 3y0LEB LIECTEPHMU.
Ilo rpajuky puc. 5.4 ¢ yueroM 1abi. 5.4 Haxomum z, = 17.
6.6. OnpeneaseM 4ucno 3y06beB Koteca -
z, =z, u =172 =34
6.7. OKoHYATEIBHOE 3HAYCHHE nepeJaTO9HOro JHcia
| n 34
z, 17
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6.8. OnpexensieM yribl AeINTeTBHBIX KOHYCOB,
Yrox AenuTelBHOTO KOHyca Komeca |
8, marctg u=arclg 2=63°26'6" (63, 43494)
Vron ):;éﬂurenbﬂoro KOHYyCa IIECTEPHU
5, =90° —63°26'6" =26°33'54" ..
6.9. OnpeneisgeM BrieHIRME OKPYXHOH MOAyTH

S od, 200
mfe,=j_-?rm58824 MM.

6.10. OnpenenseM BHEIIHee KOHYCHOE DPACCTOSHHE
R =f’2'—'= zf+zz‘=5—’8§'-2f«h72+342 “1118 .

6. 11 Onpenensiem paﬁoqylo mMpHHY 3yGuaroro BeHDa
b=5b=b,=K,R —02851118—318MM

be" e

HpHHHMaCM b =32 M. |

6.12._0npe11e.1meM KOG dunmenTHI CMeIllcHHs HHECTPYMEHTa:

IS LecTepHu x,, = 0,25; '

ang xoreca x,, = —0,25 (eM. 12611, 5.6).

6.13, ITpoBepsieM 3yGhs 3yGYaTHIX KOJEC HA BLIHOCIMBOCT NPH
n3rube: . L ‘ o

2,72K T, 103 Vi,
--O.F d b [ ]FZ
2bm Up

JonyckaeMoe HAaIpsDKEHHE JUIS pacueTa repefayH Ha u3rub-

HYK0 BBIHOCIHBOCTE:

ol =lo ], -

B 3THX (bopmyna)('

ol ; lo0) =22

F

Oy — JUIHTENLHEIH MPeaeT M3THOHOH BEIHOCTHBOCTH; G,y = 550 Ma
{rabmn. 2.6);
F

Sy — xoadduureHT Ge30MacHOCTH, paBHHﬁl 75 (oM. Tab1. 2.6);

550
=== _-314
loo). =31 3 MIIa

>
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N ., —3KBHSANEHTHOS YHCIO LIUKIIOB TIePeMEHBI Hanpmcﬂm?‘; I7IA pacteTa
Ha HaruOHYIO BRIHOCIHBOCTE, N, =K N ;
K, ——Koaqacimunen'r NIPHBEIEHHS nocrosHHon Hal"py3KH paBHBbIit 1.

Ilpn nepeMcnnoi Harpysrce K, I’IpHHHMae‘I‘CH_ o Tabn. 2.4.
TaxyM o6pasom, TOCKOIBKY N, >N, =410° nprnvaeM N, =4-10°,
Cnenosatensno, o], = [0/, = 314,3 Mna.
K, — xoopuipent Harpysku, npuHimnaem K, =1,187 (cM. pasa. 5.10.1);
¥, — ko3t dbunmenT, yarrsisatoni Gopmy 3yGa xoneca.
OnpenensieM GHIKBUBATIEHTHOE YMCIO 3y6hER KoMeca
;= z, T 34 o 34
v cos’p,, cosd, cos’35"-cos63°266°  0,819°-0,432

=14334

¥ no 1abn, 5.8 npn kosbduunente cMmemenns x , = -0,25 Haxo-
M ¥, = =3, 62 :

U,— Koacbcbnunem yqn'mmaromnn BHI XOHHYCCKOH nepenaqn

Ug .—065+011 u=0,654+011.2= 087 (CM TabmI. 3. 1)
Torja HanpsKeHHe PI3I‘PI63. B ONIACHOM CEHCHHAH 3y6a Kolneca

o = 2721187 -588-10° 3,62
F2 20032 5,8824-0,87

=210 { 3143 MITa.

6.14. IIpobepsem 3y0bs MlleCTepHn HA BLIHOCTMBOCTH NPH H3rHOe

yFl

F2

OmnpenenseM Ou3KBHBANEHTHOE YHCIO 3YOBER IMICCTEPHH -
z, _ 17 1

cos® B, cosd, :cos3 35° -c0s26°33'54"  0,819°.0,894

Cpy =0y < [g], =314,3 MTIa,

=34,58

zwrl =

H 1o tabi. 5.8 mpu xoappuurente cMemenns x , = (0,25 HaxoauM
V,= 3 583. '
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?

6.15. Onpenensiem BHelHAE AHAMETPHI _Bepumu 3y0beB:

49



71 1eCTepHH o

d,, =d,+1,64-(1+x, ) m, cosd, =100+1,64-(1+0,25)- 5,8824- 0,894 =110,786 MM;
IJIs KOJIECa . ,

d,, =d,+164-(1+x,,) m, cosd, =200 +1,64- (1—-0,25). 5,8824 0,432 = 203,122 MM.

6.16. OnpenensieM cpeaHnit HopMAILHEIN MOV
- om, =0,702m,, = 0,702 58824 =4,129 MM..

6.17. OnpeaensieM CHABI, ASHCTBYIOUIME B 3AUCIUTCHAN.
6.17.1. OxpyXuad cua Ha CpeflHEM AHaMeTpe

_ 2T,10° _ 2.588-10°

"7 0857d,,  0857-200

6.17.2. Ocepasg cuna Ha LISCTEpHE 7

F, =F/(0,44-5in8, +0,7cos, )= 6756- (0,440,447 +0,7-0,894)= 5560 H_
6.17.3. PanuagpHad cula Ha IMeCcTepHE ,

F, =F;l(('.),44c:os§l ~0,7sin8,)=6756-(0,44-0,394-0,7-0,313)=544 H

6.17.4. OceBas cula Ha Konece '
F,=-F, =-544 H.

a2
6.17.5. Paguaneqas crila Ha Kolece

F,=-F,=-5560 H.

Id

= 6756 H.
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mmmm KOMIIOHOBKA
- PEAYKTOPA \

IToa KOMIOHOBKOM OHHMAIOT pasMellleHHe AeTalch penykropa
IPYT OTHOCHTENBHO APYTa. KoMIIOHOBKA OOBIMHO BLITIONHASTCS
B ABa 3Tana. Llennlo HepBoro 3tama ABIAETCS IMPHOIHKCHHOC
ONpe/ieNicHHe TTONOKEHHS 3yOUaThIX (PIJIH 4epBAYHBIX) KONec, a
TaKXe LUIKABOB PeMEHHOH Nepelauyy WIH 3BE3J0YeK MenHol nepe-
A9 OTHOCHTENBHO ONOP VI MOCTEAYIONICTO ONPSACICHUS PXIOp-
HBIX peaKIlii, pacueTa BaloB ¥ moabopa MOJIUATIHHKOB.

KoMIIOHOBOUHEII 3CKHM3 OOGBIYHO BHIIOIHSETCA B OO MpoeK-
MM — BUA B IUTaHE NPH CHATOH KPBIIKE perykropa. XKemartens-
I MacmITab yeprexka 1:1. [l BRINOTHEHUA NEPBOIo STaNa KoM-
MOHOBKU PEAYKTOPA MPOH3BOMHMTCS NPEIBAPHTENBHBIH pacyer
BAJIOB C YYETOM TONBKO KPYTALIETO MOMEHTA. '

7.1." MipeaBapETeAsHbIA pacier BANoOs

ITpensapuTensHEI pacueT BANOB BHIIOIHAECTCH IS OPHEHTH-
POBOYHOTO ONpeJeleHNs HX AHAMETPOB H PA3MEIIEHHS BaJloB B
KOPITyce peRyKTopa BMECTE C HOJILHHHHHK&MH H 3y6anmMu KO-
TecaMH.

7.1.1. Banel peaykTopoB OOBIYHO H3TOTOBIAIOTCS U3 pa3imy-
HEIX MAPOK YTIEPOJHCTHIX M TEFHPOBAHHBIX cTalell. [l Balom
Oe3 TepMoobpaboTku 0OBIYHO HCHONB3YIQT YTIEPOIHUCTEIE CTATH
Cr4, Cr5, 35, 40. Banel, ¥CIBITEIBAIOIINE [TOBBIIIGHHEBIE HAIIPA-
KEHUA, a TAKXKE Bajibl, K KOTOPHIM IIPENEABISIOT IIOBBIIHEHHBIE
TpeboBaHKA 10 Hecyllel cnocoGHOCTH ¥ NOATOBEYHOCTH, BEINOI-
HSIOT U3 CPENHCYTNEepPOANCTRIX HIH JIETHPOBAHABIX CTadei 45,
40X, 40XH. Banw u3 3Tux cranel oOBI4HO NIOABEPTAIOT YIydIllc-
HUIO. Bansl U3 JerHPOBAHHBIX CTajleld MOTYT IIOABEPraThCA 3a-
KaJIKe ¢ BEICOKHM OTHYCKOM HJIM IIOBEPXHOCTHON 3akanke TBY ¢
HH3KUM OTIYCKOM (UUTHLICBLIE BAJNELI).

7.1.2, OpHeHTHPOBOYHEBIE THAMETPEI BAJIOB YCTAHABIMBAIOT-
Cs IO pe3ysibTaTaM pacueTa Ha KpydeHHEe MCXOIM U3 ITOHMKEH-
HBIX JIOTYCKAEMBIX HANpPsOKEHHi. [l BEIXOJHBIX YUACTKOB Ba-
noB peAykTopos {1] = 0,04c,; ride ¢, — Npeen APOYHOCTH MaTe-
puana sana. Moxno npuuATE [t} = 25 MIla. Torna nuaMeTp Baia
OLIPENENUTCA W3 YCIOBHS TIPOYHOCTH
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t=T,/(02d* )< (7],
OTKYJIa

. 3
d =231 10° /(0.2[c]) = a‘f% =3/2007; .

3pece T — Bpamaromp_l[ﬁ MOMEHT Ha AAHHOM Baly penykropa, H-m.
d — nuamerp Bajia, MM. L ‘

Ecnyu GBICTDOXOMHBIH Ball COSMUHACTCA C 3NCKTPOABHIATENEM
IOCPEACTBOM My(THI, TO IMaMeTP 4, He I[OJI)I(CH CHABHO OTIJIH-
4aThes OT AMAMETpa Bana anekTposeurarens. ITpu 60apmioit pas-
HOCTH X JUaMeTPOB TPYAHO, 3 HHOTIA i HEBOIMOKHO noaoopaTh
COCIMHUTENBHYIO MYDhTY.

Banm 0GBIYHO BHIONHSAIOT CTYNCHYATHIM. I_IIeMKH BaJIOB TIOJ
HNOMINHITHHKE JODKHBL OBITH Ha 3...5 MM 6omblne, 4eM OXaMeTPh
BXOXHBIX Y44CTKOB BANIOB, IIPHYCM SHAYEHHE MUAMETPA ROJLKHO
OKaH4YHBaTLCA Ha O MIM Ha 5 B COOTBETCTBHH C paiMepaMu BHYT-
PEHHUX KOJEI TIOIIMITHUKA.

Huamerph Banos noa 3yG4aThIMA KONECAMH TAKKe UpHHAMA-
10TC Ha 3(..5 MM GoMbllie, 4eM IHAMETPH TIeeK 10 MOALIHIHH-
Kd. BHOpaHubic 3HaYCHHUS ANAMETPOB BaJlOB COTNACYIOTC C
['OCT 6636-69 «HopMansHBle TMHENHBIE Pa3MEphi».

~7.1.3. [Tocite Ha3HaYeHUA AMAMETPOB MOCAO0OYHBIX MECT o[,
TOMUTHITHHKH BLI6Hpa10T TUIIBI NOIMIHITHUKOB H CXEMY HX yCTaHoBKu
TIpu 3TOM IPUHAMASTCA BO BHUMAHHE BElMMYMHA N HalpaBleHUe
‘Harpysm Ha OfIOPBI, JKECTKOCTh NOAMIMITHHKA K ET0 CrouMocTh. TTpexke
BCETO 11E1ec000pa3Ho paccMOTPETh BO3MOKHOCTE IIPHMEHECHHA
panManbHeIX onHomeHLix IMAPHKOBBIX HOMMITHKMKOB, KaK HauGomee
HPOCTHIX 110 KOHCTPYKIHM H JICINEBLIX.

" 7.1.4. 1Iprm KOMITOHOBKE pe,uyKTopa cne,uyeT B}.I6Hpa'rb TaKKe
MY(THL ANA COeTMHEHHS BANOB PeyKTOpa C SIICKTpOIIBI/[I‘aTBJ'IBM
HIHA paboyuM MeXaHH3MOM. BJIBKTpOI(BHI‘aTcJIL ¢ PeOyKTOPOM
OBBIYHO COCHHSOTCH C TIOMOIIIBIO ozmon U3 CaMBIX pactipocrpa-
HEHHBIX MydT — ympyroii BTyI0ouHO-nanbnepoii. Ha pnc 7. 1 no-
kasana Mydpra no I'OCT 21424-93.

“TlapaMeTps! Takux MydT NpuBolaTcs B Tadm. 7.1.
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MydTa BEIOMpaeTcs MO pacieTHOMY MoMeHTty. OHa gocra-
TOYHO YYBCTBHTENBHA K CMCUICHHIO BANIOB, XOTA M HONYCKAET
pajyalibHOe cMelleHue B Opegenax 0,3...0,4 MM, yraosoe — 1o
1° u sHayuTENBEHOE OCeBOE — MO 5 MM. Paliuallbuas narpyska Ha
Ball OT MyGTh cocTasiser npuMepHo 0,2...0,3 0T OKpyXHOro yCH-
n4s MO JHAMETPY OKPYXHOCTH PACIIONOKEeHHS MalbUEB.

Hist coeiMienyst pelyKTopa ¢ TPAHCIIOPTHPYIOLHM YCTPOii-
CTBOM ODBIYHO NMPUMEHAIOTCS 3y6uaThe My(TEI, NO3BOIAIONIAC
nepeAaBaTh OONBINHE KPYTAIME MOMEHTEI NPH Pa3IHYHBIX KOM-
OMHALMIX pajuabHEIX, YIVIOBLIX H OCCBBIX CMEIHEHMIA.

3yGuaras MyQra Tvia M3, cranpaprisuposannat o F'OCT 500683
AJ1s Iepeiavi Bpalaromux MoMenToB oT 710 xo 10° H-M nokazana Ha
puc. 7.2. JlonyckaeMbIi YTOMI NepeKkoca BajloB AT 3T0M MyQTH! IIpH
OTCYTCTBMM PaAHaNbHOTO. cMelleHHA pabed 1°, momyckaemoe
pajuamkHOE CMEILEHHE IIPU OTCYTCTBHHM IIEPEKOCA BAJIOB COCTABIACT
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Ta6nuna 7.1

H o R
ZE = 5 g g (2Bl |z = | BB
Q?: §I § g =. A §" EE g EE@ 2“ §. E“ il
p¥wlY | | F | f |ES|gE%ela (S ¥
[=) . o M
=4 . .
— |
6.3 10 51 24 3 8800 45 22 17 3;20
1 | - X R _ )
12 1 %)
14 63 30 1 L
16,0 12 4 7600 30 25
14 71 | ' C : 23
16 % 4 | |- [736
18 L E 32
355 | 16 BA 1 40 | . [ 6350 | 63 | 30-]:20 [ 438
18 90 | : ] : 132 s
30 — o oot
22 At0a T ase | ol e
G0 | 20| - | o .TE T 5 | 3%
22 | 1000 S I I T
25 L [123 Je0 o 4s
s Py S | _ e .
125,0 25 ] : 4 - 4600 90 45 28 [ 542
28 125 125 60 ’ 50 | @
32 - . 165 80 . 56 .
36 . 60
250,0 32 . 6 3800 105 56
36 140 165 110 . 63
40 225 110 ' It
45 75
500,0 40 : ' 8 3600 130 ¢ 71
45 170 225 110 o . _ .1 80
50 ' ' Lo 920
56 . e 95
18006,0 50 i . 2850 166 1 90 36 6;56
56 210 226 110 : | S 100 24:40
63 286 140 |- : o] 110

0,02d, a nipu 0AHOBPEMEHHOM PaJIMATTBHOM CMEIISHHH U NIEPEKOCe
o < 30 — 0,014 (d — nuamerp Bana, MM). ITapaMeTpsl 3yGuaThIX
MYy(pT npuseaeHsl B tabn. 7.2.

H3-3a Tpenus B 3y06pAx MydTE! M3 HaTpyXaloT Baa JOTIONHU-
TENLHBIM COCPEAOTOYEHHBIM H3rubaromum MoMeHToM M = 0,1T,

BremHue Harpysky, JeficTBYIOIIHE Ha BaJIBI TPH paboTte MydT,
cleqyeT YYMTLIBATH HPU BEIMOIHEHHH NMPOEKTHOTO pacueTa Ba-
OB HA CNOXKHOE CONPOTHMBICHHE.
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Tatnuna 7.2

Qbo3HatcHue 1 "2 3 4 5 6 7 E] i
d,mMm " 40 50 60 75 90 105 120 140 160
Jomycxaemui 710 1400 3150 5600 8000 11800 | 19000 | 23600 | 30000
MOMeRY .
T, Hm
YacroTa 6300 | 5000 | 4000 3350 2800 2500 2120 1900 1700
BpalleHHA,
of/Muu, He
Gonec
: 49 1 75 - 95 125 145 160 185 210 220
A, MM ,
170 185 220 250 290 | 320} 350 380 430
D, mm : :
115 | 145 170 215 235 255 285 325 335
L, MM
110 125 150 175 200 230 260 290 330
Dy, MM . ) .
o - 55 70 90 110 130 140 170 1 190 210
Dy, Mu 1
it5 145 170 215 235 255 285 310 340
zZ
34 34 40 40 50 50 50 50 50
B, mm ]
55 70 88 105 115 125 140 160 165
L, MM .
2,5 2,5 2,5 2,5 5 5 5 5 5
C, MM .
12 12 18 18 25 25 30 30 30
¢, MM !

7.1.5. PaccTosHEs MeXay ONOpaMH M IONOXEHHE 3y04YaThIX
KOJIeC OTHOCHTENBHO ONOP OPHEHTUPOBOYHO OIPEHENAIOTCA B CO-
oTBeTcTBHH ¢ Tabx. 7.3. OnHOBpeMEHHO ¢ 3THM BEIOHpaeTcs cno-
cof ¢Ma3Ki 3y04aToro 3allellIeHHsS M NOAMHITHUKOB KadyeHud.
Cnocof cMa3ku 3aBHCHT OT OKPYXKHOH CKOpOCTH 3y64aTOro KO-
neca GBICTPOXOMHOMN CTYNEHH.

Hns peaykTopos o6Iiero HasHadeHUS OOBIYHO NMPHMEHSIOT
Hanbonee mpocTolt cnoco® cMa3bIBAHHA 3yOUaThIX KOJIEC — He-
NpEepLRIBHOE CMA3BIBAHUE XUAKUM MaclIOM IIYTEM HOTpYKeHUS
3yObeB KoNec (MM BUTKOB YEPBAKA) B MAcIO, 3aJJUTOE B KOPIYC.
TToMUHITHAKH CTPEMATCA CMA3bIBATE TEM XK€ MacloM, pazbpeis-
I'MBaeMEIM 3y09aTEIMI KOJIECaMH ITpH paboTe peayKropa, HO Mpak-
THKA [T0Ka3aja, YTO HaJeXHasd CMa3Ka pas0peI3srMBaHHEM BO3MOX-
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Tabauma 7.3

PasMephl K 3CKHIHOH KOMNOHDEXE

Oboinauchue Hanmexopanue Bersduna
1 2 3
awg, awy MentoceBrie paccToOANNA Onpenensercs pacastoM
COOTBETCTBERIO GLICTPEXOAHOH H THXOXONLUOH '
cTymeHed
R, Konycnos paceTosune xonHieckoit OnpenenAeTca pacHEToM
ayGuaroii nepenatu
b Pabiouag mmpHeiz ayfuatoro koneca Onpenensercs pacueToM
B THMpHHA HOJIUHIGIHKS. Beibupaerca us Tabnuu TOCTa
a Pacerosiue 0T TOPLUA BPALIAOIMXCE a=8
OeTaneii Ao BIIYTPEMIEH CTEHRH PEAYKTOPA - M
YTp peAyKTOp: 5 =467, 26
- TONLUMHA CTEHKH PEAYKTOpa
c 3armybneHHe NOMIHITHHKA B THE3AO Janncur ar cnocofa eMarxk
Kopityca . noaunnankes. TIpH angrod eMazke
c=2...5 MM (OT BIIYTpEHIEH CTEHKH
KOpAyca), a IpH MNacTH4HOH cMaake
e=R...10 Mm
e Paccrogitie MKy YTOPUAMH TOXMKHANKKOR e=5,.10mMm
B cpefineti onope ¢oCUOro peayKTopa
A Haumenr1nii 3a30p Mexay
3y0uaThIM KONECOM M BUYTDEHICH Az1,28
HOBEPXNOCTHI0 KOPIYCA PEAYKTOPA
fa PaccTosnne OT cepennsiny MyHTeE, WKKBa TIpUHHMACTCA KOHCTYKTHBHO.
perennof nepenadn MM 3BE3N0UKH UenHoH OpueHTHHOBOHO Jy = 3d,
Nepesadt A0 cepelHHB CTIOPH d - pramerp sam NOA NOXEIYBHEKOM
w LilpHHa CTEHKY KOPTYCZ B MerTe ROCATIH BriGupaetca B aaBHCHMOCTH OT
TOALLANHHKA . ' MENENARAEMOrD MOMENTA g Tab, 7.4
! PaccTosHHe MeXTY NOAUHAHAKAMY BriGupaercs B 3a8ACHMOCTH 0T
BelyIero BANa KOHHYECKOH CTYURIH PEIYKTOPA | nepenasaemoro MoMewTa o Tabm, 7.4
I PaCeTORIAE OT CEPEAMHL KOBHGECKalt -4
HIECTEPIHH A0 CEPENHIL TOILINITIHKA
1y Pacerognue mMexiy MOAUHIMIAKAMH SepPBAKA =009, 1),

d ~ HAPYXHEEL IMAMETP SepeaY-
HO[O Koneca
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Tabnuua 7.4

JIaHHBIE ANA ONPEACICHUA PACCTOAHUI MEKIY ONOPaMH BANOBR
INepenaBaeMblit KpyTALIKI
momert T, H-M ! L w

Ho 10 . 40,..65 30...55 20...40
Cspize 10 o 20 - 45...70 35...60 25...45
Cermre 20 go 40 - 50...80 40...65 . 25...50
Ceenue 40 mo 60 55...85 45...75 25...55
Cerinie 60 o 80 60...90 50...80 30...55
Cermre 80 mo 100 65...100 53...90 30...60
Ceriie [00 o 200 - 70...12¢ 60...100 - | 30...70
Cerme 200 go 400 _ 80...145 70...130 40.. .80
Cerire 400 mo 600 J100...160 | - 90.,.140 45...85
Cernime 600 mo 800 “115...175 - 105...155 50...90
Cesmmme 800 no 1000 130...185 120...165 55...95

Ha JIMIIb NpU OKPYKHBIX CKOPOCTAX 3yGuaTeIX Kollec CBHIIIE
Im/c. IIpu OKPYMHEIX CKOPOCTAX HUMXe 3 M/C MOOUIMIIHUKY CMa-
3BIBAIOTCA IUIACTHIHEIMM CMa3KaMHU, YIpHYEM IIOJNOCTh IOMLINII-
HHUKa OJDKHA OBITEH OTAENEHA OT BHYTpPCHHEN YacTH KopIyca pe-
AYKTOpa CHEn#aNbHEIMY Ma3CyAepKUBAIOIINMHY KOJII:IIEIMPI HIn
MaGHPHHTHEIMY YIUIOTHCHHSAMM.

7.1.6. Hopanok BblqequBaHHﬁ 3CKH3HON KOMIIOHOBKM pelyK-
Topa:

1. Bribupactes MacmTaG HenatenbHuIA MacanaG L:1.

2, TIpoBOOATCA OCERBIE IMHHMH, COOTBETCTBYIOUIME OCSM BAIOB.

3. Hanocarcs KOHTYpHI 3yDuaThIX xOJec.

4, TloACMUTHIBAIOTCA PA3MEPHL, ONPEAEHAIOIINE TTOOKSHUE
KOpIyca, ¥ HAHOCHTCS KOHTYD BHYTPEHHEH TIOBEPXHOCTH KOpILyca.

5. BrruepunraroTcs BaE IO AHAMETpaM, MOJIYYEHHBIM U3 OPH-
EHTHPOBOYHEIX PACYETOB. ' '

6. IlpeasapuTesHO IPMHUMAIOTCS TIOAMMIHUKH CPEIHEH CepUu
BBIOPAHHOTO TUIIA2 H KOHTYDHI HOAUMIIHUKOB HAHOCATCA HA YEPTEX,

7. Hameuaerca nonoxenne My(QTEl, NIKUBA WM 3Be3NOUKH Ha
BBICTYIIAIOIIEM M3 PEeAyKTOpa KOHLE Balla.

8. ITo ueprexy onpenendcTcad pacCTOSHHE MEXKIY ONOpaMH U
PAcCTOAHHA OT CEPEAHHEL ONOP IO CepeluHbl 3y6uaTeIXx KOJIEC,
My(}TEI, LIKNBA WA 3BE3I0YKH.
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ITpumMeps! BEITTONHEHHS KOMIIOHOBOTMHOTO 3CKH3a ¢ 0Bo3Haue-
HHAMH, IPUHATEIMU B Tab1. 7.3 1 7.4, npuseaess: Ha prc. 7.3...7.5.
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8. NIPOEKTHBIA PACYET BAIOB H3 YC/JIOBHH
CTATHYECKOH NPOMHOCTH
(II0 3KBHBA/IEHTHOMY MOMEHTY)

8.1. OCHOBHLI¢ HOJOMECHHAH

Tt NpoBeeHUS pacyeTa Heo6XOMHUMO BEMMHCIEHHE HE TOTBKO
pr’rﬁmero, HO H IfI31"If16aI-0H_IGI"O MOMCHTA B OIIACHOM CCYCHHH
Bana. Hanbonee HarpyXeHHBIMH 0OLITHO ABASIOTCA CPEeAHME yya-
CTKH Baja B MeCTax Nocaikd 3yOuaTeix konec. Pacuer mposo-
IUTCA B CIENYIOMEM IOpSIKe: ‘ :

1. OnpeaensoTcs OKpYyXXHEBIE, PARMANBHEIE W OCEBLIE CHITH,
JeHcTByIOINe Ha Bald Npu paboTte 3yOuUaThIX, YEPBAUHBIX, peMEeH-
HBIX H IEMHBIX Iepenad, a Takxke Mydr.

2. I'To KOMITOHOBOYHOMY YEPTEXKY OTIPEISIISIOTCA TIOJIOKEHHS OTIOP
U AeTaneil, 3aKpeIIEHHEIX Ha BajaxX, M COCTARIIOTCS PacyeTHRIE
cxeMbl. Ilpu 3TOM CHITBI, JASHCTRYIOIIHE Ha BAIRI PACKIaJBIBAIOTCA
B JBYX B3aHMHO NepleHIUKYIAPHEIX NIOCKOCTAX ZOY —
BEPTHKAILHOM U ZOX — ropusoHTansHOH (puc. 8.1 u 8.2).

3. OnpenensroTcs peakIlHy ONOP H CTPOATCH SIFOPHI H3rubalo-
LMX MOMEHTOB B TOPH3OHTANBHOH M 1 BepTHKanbHOH M mnoc-
KOCTAX, & TaKXe 3Mopa KpyTAmero MoMeHra 7.




Il

Fo \

by iy L3

Pnc. 8.2

4 Haxonn’rca Han6onbmee 3HAYCHUE cyMMapﬂoro H3m6alo-

: -

rne M u M -—H3ruGaloIiyic MOMEHTEI B TOPH3OHTANBHON H Bep'rmcanbnon
TIIOCKOCTSX B ONACHOM CCUEHHI BAIIA.

3. IToncyuTEIBAETCA IKBUBANIEHTHRI MOMEHT

M, =M% +T? .

6. Ompenensercs JUaMeTp Bajia B PacCMaTPHUBAEMOM CEUCHHU

d MJ}C‘I

{0 1[aL

A [6], — nomyckaemoe HaNpsKeHHe IPH H3THGE.

YTo6hl 06CCHEIHTE He TOJIBKO IPOYHOCTD, HO H JIOCTATOUHYIO
KECTKOCTH BAaNIOB, PEKOMCHAYCTCA NPHHUMATE AONYyCKaeMBIC Ha-
NpsukeHus, pasibivu [o], = 50...60 MIa.

7. ITpoBomuTCs KOHCTPYKTHBHAs IIPOPaboTKa BAIOB C Y4ETOM
MAHHBIX, TIOTYYEHHBIX IIPH OPHEHTAPOBOYHOM M IPOSKTHOM PaceTax.
IIpn HEOOXOANMOCTH TPOBOMUTCE KOPPEKTHPOBKA Pa3MEPOB.

8. BBIMONHAIOTCH 3CKU3LL BATIOBR.
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- 8.2. [ipEMep NPOEKTHOrO paciera Bana

PaccMoTpuM nipuMep MPOEKTHOTO pacqua npomemy’roq}{oro
BAA JBYXCTYIIEHUATOTO penykTopa (cM. puc. 8.1-8.4).

Fa,
- R
L, d" 8b
Fag z
A Ay J Foy | 4;
e L er .
Ab Faq‘ | ) l'z ZJ
M"II
M"I
T
Puc. 8.3
"A,- Py, Fa, R,
i L, i,
M"t
Mg
Puc. 8.4
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8.2.1..CocTraBngeM cxeMy CuJI, NeHCTBYIOUIUX B BEPTHKAIb-
Ho#t 1ockocetH (puc. 8.3).

8.2.2. OrnpenenseM peaKumi onop.

Mycrs [, =a; L, =b, [, =

ZMA =0;
-F,d, 12+ F,a-F,(a+b)-F,d, /2.+R38(a+b+c)=0;

F,d,[2-F, -a+F,(a+b)+F,d,/2
a+b+c '
Ecnu 3navenue PEAKIHH NONy4acTca ¢ OTPHUATECIPHBEIM 3Ha-

KOM, TO IIpH MOCTPOEHHM 3MIOPEI M3rHOAIOMIMX MOMEHTOB ClEdy-
eT HanpaBHTb e B MPOTHBOIIONOKHYIO CTOPOHY.

M, =0;

B —

-F,d (2-F (b+c)- F,,ka; +F, c+RAg(a+b+c)=0

ay

F,d, /2+F (b+c)+Fakdk/2 Frkc

atb+c

8.2.3, OmpegenseM 3Ha49eHHS A3rUOAIOIIUX MOMEHTOB IO CH-
naMu F n F u CTPOMM SIMIOPI H3rubamIUnX 1 KPYTAILUX MO-
MEHTOB.

Au

M, =-R,a M, =Ryc.

8.2.4. CocraBnseM cxeMy CHJI, OeHCTBYIOIUHX B TOPH3OHTAIb-
Hol nnockoctu (puc. 8.4).
8.2.5. OnpenenseM peaklHH OIOP.

M, =0;
—F, a~F,(a+b)+R, (a+b+c)=0;
_F,(b+c)+Fe
atb+c '
M, =0;
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-R, {a+b+c)+ F;q_(b--i-' c)+F,c=0;

F, (b+c)+F,c
_ _ at+b+c
~ 8.2.6. OmpeniensieM 3HAMCHAS UIrKBAIONMX MOMEHTOB TIOJ CH-
JIaMH Fm U F W CTpOUM 3MI0py U3THOAIOMIUX MOMEHTOB.
M, =-Rya; M, =Rgc.
8.2.7. BbruncaAeM cyMMapHBIE HW3rvbaromme MOMEHTEHL.

8.2.8. OmpenenseM 3KBUBANICHTHEIR MOMEHT B OIACHOM Ceue-
HHM 4 IO HEMY IIOACUHUTHIBAEM JHAMETD Baja.

Ry =

r

9. Pacyer B BbIGOp NOAANHHKOB KAYCHHAN

IIpu npeaBapHTENEHON KOMIIOHOBKE PEOYKTOPa OBLTH HaMeUeHB!
THIE TOAUMITHUKOB B CXeMEI UX ycranoekH, Ilocre onpencnenns
OTNIOPHEIX PEAKIHH MOXHO OIpEACHMTEL THIOPAa3MEP IIONMUITHHEA,
YOOBIETBOPAIOIINYN BeIHYHHE M HallpaBIeHHIO AehHcTBYOINX
Harpy3ok, a TaloKe YacTOTe BPAIICHU ¥ TpeOyeMOMY CPOKY ClyOHI.
Haznauaercd Takoke Kiacc TOUHOCTH IoAmunmHuKa. [Ipu oTcyrcreuu
0COOBIX TPeOORAHMIH K TOYHOCTH BPALCHHMA y3Nia NPUHUMAETCA
HOpMaNERBIH Knace Tounocti O mo I'OCT 520-71.

- TumopazMep MOIIHIHKEKA ONPERENAIOT CNEAYIOUHM 06pa3oM:

a) MCXOAA M3 JEHCTBYIOLIMX PaaMaibHBIX H OCEBEIX Harpy3ok,
YYHTEIRAS YCIOBHMS HATPY)XCHHS TIONIUMIIHHKA, BBIMHCISIOT KBH-
BANECHTHYIO HATPY3KY, KOTOpas MpH MPUNIOKEHUH ee K TOIIHII-
HUKY 00eCIednBaeT TAKYIO XK€ JONTOBEYHOCTD, KAKYI0 JOCTHTa-
€T TIOMIUMIHEK B JEHCTBHTENBHEIX YCIOBHAX HATPYXKEHHS W Bpa-
IIEHUS; _ ' ‘

6) 110 IPUBENEHHEIM HHXE PACYESTHHIM 3aBHCHMOCTSAM, YUHUTHI-
Bas 9KBUBAICHTHYIO HATPY3KY, YACTOTY BPalliEHUs MOJIIHITHMU-
Ka ¥ TpeOYEMEIH CPOK CIyXOBI, paCCYHTHIBAIOT HEOGXOIMMYIO
JHHAMUYECKYIO I'DY30HONBEMHOCTE, ABIAIONIYIOCHY OCHOBHOH Xa-
PaKTEPHCTUKOM ITOIIMHITHUKA; _ '

B) 10 HalIeHHOH TWHAMMYECKOH I'PY30IIONBEMHOCTH BHIOHpa-
JOT [0 KAaTaloTy KOHKPETHBIA THIOpa3Mep MONUIMITHHKA M €0
rabapUTHEIE pasMepsl. '
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IMomuMo muHaMM4IecKOR rpy3onoabeMHOCTH, B XaTaxore IpH-
BEZIeHbl JAHHEBEIE O MPEASIBHON HacTOTC BPAICHHS B CTaTHYEC-
KOH TPY30IOOREMHOCTH KaXXKIOT0 THIIOpa3Mepa IIOJIIHITHHKA.

JlonroseuHOCTs IOAMMAHNKA ONpelenseTcs Kak yucno obo-
pOTOB (mm YaCOB IIPH 33 JaHHOMN IOCTOAHHOM YacTOTe BpalleHn ),
KOTOpOE IIOAIKITHIK JOJIKEH MPOopaGoTaTh 0 MOABIEHHS IIpU3Ha-~
KOB yCTAJOCTH MaTepHaid JMIG0T0 KOJIBIA HIH Tela KaueHHH.
XapakTePHBIM NPUIHAKOM YCTAIIOCTH SRISSTCH BBIKPALIHBAHHC
MeTalia Ha paGouux MOBEPXHOCTAX AeTasel B Bune PAKOBHH MK
OTCIIaUBAHHUA METalna. :

JlonroBeIHOCTE nonmnnnmca 33BHCHT KaK OT BHEIIHHX tak-
TOPOB (BeMYHHBL H HarpaBEeHNA HATPY3KH, YacTOTHI BPAIMCHUA,
CMa3sKd ¥ T.4.), TaK H OT €ro AMHAMHYIECKOH IPY30MOIBEMHOCTH.

Homunainpuyro nonrose4nocts, L, M. 00., niu. Ly, 4, BHIMHC-
AT Ha OCHOBE: IKBHBAJICHTHOH. HarpysxkH P H ,[[HHRMH‘-ICCKOH
Ipy30NoALEMHOCTH C 1o GhopMyTaM: :

’ C m'. . 6 -
L=!— '; Lh :H)._.é,-

e M= 3 - JUIs 4 PHKONOMILMITHHKOB;
m=10/3 — g p()'J]HKOHOI[lLIHI‘IHHKOB

BTH ¢:opmynm cnpaBenJmBm IIpH ool qacrore BpAIleHHs
n, O6/MiiH, He TIpeBBIIAToIIe npenenLHon HACTOTHI BPALLIEHUSA IS
JaHHOTO MONMIMIHHKA. HpH n=1+10 06/MuH pacuer Be,uyT cho-'
ag uz n=10 66/Mun.

CrIeHyeT IOMHHTE, JTO TIPU yBETHIEHIH SKBHBaHéHTﬁOﬁ }iarpyé.m
BIIBOE PACYETHAs JOTOBEYHOCTh YMeHbIIaeTcs B 8—10 pas, TO3TOMY
HeoGX0MMO KK MOXHO TOUHee ONPELeSTATE JeACTBYIOIMe Ha
TOIIAIIHAK HATPY3KU M He BEOJIATE npousBoanmx KO3(b(1)HI.IHcHTOB
3ABBIIAIOIMX [TOCIEHHE.

OKBHBATCATHAL HArPY3Ka 1A pagmam,nmx H pannanbnoynop-
HBIX NOJNIMIIHHKOB — 9TO TaKad HOCTOSHHAs paﬂﬂaﬂbﬂaﬂ Harpy3-
Ka, KOTOpas NpH NPWIOKEHHH €e K HOAUIMIHKKY C BPaafoliM-
cA BHyTpeHHHM KOJIBIIOM ObecIIeyHBaeT Takylo xe HONroBeY-
HOCTh, KaKyi0 TOJMMIHAK OYIET HMETh Ipy ,I[CHCTBHTGJIBHBIX
YCIOBHAX HATPY)KCHHA U BpalieHus .’
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i pagralThbHEEX MIAPHKOMOAIINITHIKOE H pagdalibHO-YIOPHBIX
MIAPUKO- ¥ POJHKONOAIUHITHUKOR BEIMYUHY KBRHBANCHTHOH Ha-
TPY3KH OHpGJIeJIHIOT o ¢opMyIe ‘

= (XVF, +VF, )X K.
HJUI paiualbHbiX IIO,ILUIHIIHHKOB C KOpOTKHMH LIHJII/IHI[pI/I‘if:C-
KHMH POJINKaMM

L P =-Fr‘I.'/K5.KT
ﬂﬂﬁ ynqpﬁo-pdunanbﬁmx IIO,[[IIII»IIIHI/IKOB'_
P=(XF, +VF,)K,K,
JIJIﬁ ynopme HOI[IJIHIIHI/IKOB

P= FKK

Hpn BpAICHYH BHYTPEHHETO KOMbIIA KoaqquuneHT BpAIEHHS
V =1, B <Ny4ae BpalleHHA HAPYXHOIO KOJIBHA V = 1,2

3Ha'-IeHH}IOCTaJIbeD{I{OBCbCl)HHIerHTOBHpHBO,HﬂTCHBCHp&BO'—]Iﬂ/IKaX

IIpu BEIOOPE ONHOPAAHEBIX PaAabHBIX M paIialbHO-YIIOPHEIX
IIAPHKOTIOIIUITHAKOB, 8 TAKKE OMHODAMHBIX KOHHYECKUX POITH-
KOTIOAIIMIHEKOB CIeAYeT MMETh B BHAIY, YTO OCEBBIE YCHIHS He
OKA3BIBAIOT BIMSHUAL HA PacyeTHYIO BEIUIUHY NPHBEACHHOH Ha-
TPY3KH IO TeX NP, ToKa 3HaucHne F /F He NPEBFICHT OTpeaeneH-
HOH BEIMYHHH €.

Pu3NYeCKas CYIHOCTL ITOTO ABICHHA 3aKIIOYAeTCA B ClIeAy-
folieM. Y3-3a panmaasHOTO 3330Pa B IOAIMUIIHEKE TTPH OTCYTCTBUH
OCEBOH HATPY3KM CO3/28TCH TOBBINIEHHAS HEPABHOMEPHOCTD Ha-
IpyxeHus Ten kadeHus. C yBeNHYEHHMEM OCEBOH HArpys3K#, [IPH
IIOCTOSHHOMH pajida/IbHOH, IIPOHCKOMHT BBIﬁOpI(d 3a30p4, yBe/IU-
uMBaeTCy pabodas Ayra B NOALUIMIHMKE W HATPY3Ka Ha Teila Ka-
HCHHs PACHpelcnaerca Goree _PaBHOMEDHO. Ho HEKOTOPOTO 3Ha-
yenus F, /F = ¢ 3TO KOMIICHCHPYET YBenMYeHMe oGIel Harpysku
Ha MOAIIUIIHHK C POCTOM OceBoH Harpysku F . ITosTomy npu
F /F <e BemyT pacueT na IeHcTBHe Kak OBl ONHON paauanpHoH
HATPY3KH, T.€. MPHHMMAOT X = 1 1 ¥ =.0. 3HayeHNe ¢ B 3aBUCH-
MOCTH OT OTHOWIEHHS OCEBOM HArpy3KM M CTATHYECKOH IPY30II01k-
EMHOCTY TOAmuMIHWKa C, NPUBOMUTCH B cnpaBquon nmepaTy-
pe (cM. Takxke Tabn. 9.1 u 9.2),
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PacueTHEIe OCEBbIe HATPY3KH, AEHCTBYIOUINE Ha paJHalsHOY-

IOPHEIE TIOAMHITHAKH, ONPEAEIOT B 3ABUCHMOCTH OT CXEMEI BO3-
AelCTBYS BHEIIHUX CHA ¢ YMSTOM BHIOPAHHOTO OTHOCHTCALHOIO
PACIIONOXEHHA MoAIHIHIKOB (puc. 9.1, 9.2; Tabn. 9.3).

TaGnuira 9.1

KosgipruuenTet X n ¥ ana mapaKoBsix NOAUHNHKHKOB!
PAINATLHELX, PABManLue-yaopue (FOCT 18855-73)
= , Qauopsanbe JIBYXpa/iHEIe
£ | 8% Fud(FFu}>e | Ful(FE)<e | FHFF)>e
- - F iF S e
E- a | E Ié =L .
=828 > o G
X ¥y | x ¥ X Y
o B 0,014 2,30 230 | 019
53 0,028 199 199 | o2
E § o 0,056 . 056 | 1,71 1 0 | 0,56 1,71 0,26
g 5 0,084 : 1,55 1,55 | 0,28
S8 0,11 : 1,45 L 145 | 030
0,17 1,31 1,31 0,34
0,28 | 1,15 : S 115 | 0,38
0,014 1,81 2,08 2904 | 030
0,029 1,62 1,84 2,63 0,34
i - 0,057 {045 ] 146 i L6 074 | 237 | 037
N 0,086 1,34 ' 1,52 ' 2,18 | 04t
g 0,11 1,22 1,38 . 198 | 045
& 0,17 1,13 1,3 1,84 | o048
E 0,29 1,64 1,2 160 | 052
Q . . .
E 18, 19° 043 | 1,00 109 | 0,70 1,63 0,57
% 20(\ . ) !
= 24°, 75" - - G4l | 087 | 1 092 | 067 144 | 0,68
26" .
30° 039 | 0,76 0,78 0,63 124 0,8

Ifpunevanun: 1. C; — craTHyeckad TPY30NOIBLEMHOCTE PATHATE-
HBIX H PAJHaNBHO-YIIOPHBIX romwnnHukor, H. ‘

2. dns onHOpAIMBIX HO,IIIUHHHHKOB npu F, r/ <€ MpUHUMAeTCH
X=1u¥Y=10

3. Koapduupentel ¥ i e AAS MPOMEKYTOUHLIX BCTHYUH OTHOINSHUH
F/C, wiF /C onpesensoTca MHTEpHONALHEN. .

4. ¢ — BCIlOMoOraTenbHe KoapdUUMEHT.

5. O6mas ocepas Harpyska F, Haxomurca mo tabi. 9.3; { — umucno
PAOB Tl KaucHUL B IIOI[.I.[]HHHHKG (nna OOHOPANMBIX { = 1; Ons OBYyxX-.
PAAMEEX | = 2). :
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OceBEIe COCTABIAIOMME OT paJdalbHBIX HATPY3OK ONpencns-

I0TCH 1O CIEAYIONHMM $opMyIaM:
I pafHaNbHO M pafHANBHO-YIIOPHLIX IIAPHKONOMIHITHHKOB

§=eF,
if)i: KOHH‘ICCKHX POTTHKONIOAINNIIHHK OB
8 =083¢F,,
Tabnuuoa 9.2
I{oalbdmuneﬂm X n ¥V gan panuajibHO-YOPHBEIX POTHKOBLIX
noaunnaakoes (no FOCT 18855-73)
F, . F
a < e all ) e e
V’F'r VFrI[ '
X | Y X Iy
TloamwKnEyKH OAHOPASHEIS
I 0 | 0,40 [ 0,40ctga 1,5tga
IMoamunuuky KBYXpAnHLE
1 I 0,.45ctgat 0,67 0,67ctgol 1,5tg0

Tak kak pefyKTopbl paGoTaroT NpH TEeMIEpaType MONILUITH-
koBEIX yanioB Menee 100°C, o K = 1, K — TeMuepaTypHeii Ko-
3(hUNMEHT, OKa3bIBAIOIMIT BIMSHYME HA JKBUBANEHTHYIO HATpy3-
ky mpu ¢ > 100°C. Koodpduiment K, Bribupalor 1o tatn. 9.4




I Ir I B/
A\, N\ h
Fa J l Fa
I Fry Fr P Fry
Puc. 9.2
Taénuua 9.3
Qb11as ocepan HATPY3KA Ha ROILMIHEMK i
Cnyuan o ' _O6mias pceBad Harpyska
HArPyKCHUA YenoRnA HATPYKEHNS B onope { 8 omope 11
Puc. 9.1,67 e}Frl < EZF',Q F,,] = BzF,- - Fa FaZ = egF,Q
Fo<eFn-eFn
Puc. 9.1,6 e F, > e,Fy Fa=ef,- Fa=elfy-F,
Fo<elFq-afF,
Puc. 92,0 Frl/YI < Fol¥y F,=F52Y, Foa=F,2Y-F,
Fy> (Faf2¥, - Ful2Y))
Pue, 92,6 FulY, >-E'_1/},2 F=F,/2Y, Foa=Ful2Y, - F,
Fo < (Ful2Y, « Fl2Ys)
_ Tagnuna 9.4
Hrcnopbie sHaveHus koaddrumerTa GeomacocTy
" XapaxTep HarpysiH Ha IOAHITHHK K. -
Crioko#iHas Harpy3xa, TONIKH OTCYTCTBYHOT . I
Tlerxuie TouKd. Kparxosperenseie DEpCrpYsKH 40 !25 % ot 1+1,2
HOpMaJ'IbHOH (pac‘iemorl) Harpy3KH :
Vmepeﬂﬂme TONYKH, suﬁpauml kparkospcnieuﬂme neperpysku i 13 +1,8
no 130 % oT HopMaJlbﬂou l-Ial"pYJKH
Harpyaka O IMAMHTEMBHEIMHE TOTIRAMIL W Bquauﬂen 1,8+25
KPaTKOBpeMeHHEIE Teperpy3kd fo 200 % 0T HOpMansHOA HArpy3KH
Harpyska ¢ cHnbHbIMK yaapamH, KpaTKDBpeMCHHI:IC neperpysKi
no 300 % oT HOpManbHOH HATPY3KK 2,5+3,0
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- 10. BmPoﬂ 3TANl 3CKHM3HOH KOMIOHOBRH
‘ PELWK’[OPA ' |
Ha »ToM 3Tame NpoeKTHpOBaHUA KOHCprK’I‘HBHO ocbopMJm-
I0TC 3yOUATHIE W YepBAYHEIE KOHECa, Balbl, KOPIYC, IOMIHITHH-
KOBBIE Y37IBl U Apyrde AeTamu. Peaykrop BeiuepumMBactcs B TOH
e [1IocneJOBATENIFHOCTH, YTO U IPH IMpeABapUTeIbHON KOMIIOHOB-
K€, HO C Y4¢TOM HeOOXOOMMBIX KOHCTPYKTHBHEIX HSMBHEHI/II/I
TTpuMepHBIi HOPANOK BBIIOMHCHHA CISIYIOLIMIL: o
1. Beraepyusalores co BCEMU KOHCTPYKTHBHBIMH l'IO,IIpOGHOC-
TAMK BEIYIIAE, IPOMEXYTOUHEIH U BEIOMBIH BaJbI, B
“ 2.1l KOHCprI{THBHBIM pasmepaM quepqnsalorcsr 3y6uaTEIe
" TIC])BSI‘IHI:IB Koneca. Ha pamax 3y6uatnic komeca "OBBIUHO 33K~
pel‘IJIHIOTCH ¢ IOMOMEIO npnsmamqecxnx ITIOHOK. Paamepm
MPU3MATHYECKHX IMIIOHOK 110 T'OCT 23360-78 anBOJmTCﬂ B
Taﬁn 10. 1 U pnc 10 1

Tabnuua 10.1

e . - PazMeps! ceveHHiT INIMOHOK M Ma30s-. . .
Auamerp Bana _ PasMepsl ceyeHHit. . Tny6una maza
' IITOHOK o

b ~_h pana f; 1 ®TYNKH £

& go. 10 3 3 18 b 14
« 10 « 12 4 4 S5 - LB
« 12 « 17 5 5. 3,0 ‘ 2,3
« 17 « 22 6 6 35 2,8
« 22 « 3 8 7 4,0 2,8
« 30 « 38 10 8 5,0 3,3
4w 38 « 44 12 8 5,0 3,3
« 44 «. 50 14 .9 5,5 3,8
« 50 « 358 16 10 6,0 43
« 58 « 65 18 11 7,0 4.4
« 65 « 75 20 12 7,5 4,9
« 75 « 85 22 14 9,0 54
« 85 « 95 25 14 9,0 5,4
« 95 « 110 28 16 10 6,4
« 110 « 130 32 18 11 7.4
« 130 « 150 16 20 12 8.4
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‘TIpumMmeywanu a.l. CrannapTHe pan ATHH, MM: .6, 8, 10, 12,
14, 16, 18, 20, 22, 25, 28, 32, 36, 40, 435, 50, 56, 63, 70, 80, 90, 100,
110, 125, 160, 180 (zo S00).

2. B FOCT 23360-78 DaHn! CeueHHs WINOHOK M Banop d = 2+500 MM,

3. Mpumep yEROBHOTO 0DO3HAYEHWA NOHKK Tpk & = 16 v, i = 10 MM'
I = 30 mm, TOPUBI CKPYIVICHHBIC! . ‘

- Mnouka 16x10x80 I'OCT 23360-78.

To Xe, C IIOCKHMH TOPLAMH: -

Llnonka 3 - 16xi0x80 I'OCT 23360-78.

3, Bblqepqnnarorcsl TOIIHIHUKH, me'paHHme npH pacque Ha
ANHAMHUYECKYI0 TPY30NOABEMHOCTS. TIpu HeOGXONUMOCTH MEX-
Ay TOPUAMH TIOAMMIHAKOB U BHYTpEHHEH MOBEPXHOCTBI) CTCHKH
Kopnyca YCTAaHaBJIHNBAKTCA Masey,uepmnnalomne KOlIbIIA.

4. BolyepunBaeM KPBIUKK nonmnmmxon TTpu Bmﬂepqnaannn
KPEIIEK MOJNTHITHAKOB ¢ YIUIOTHHTENBHEIME TPOKIafKaMy (TON-
muHo# 1 MM) B GoaTamMu OOMH M3 GONTOB KpEILICHHA YCIOBHO
BLITIOJIHAETCA B IIOCKOCTH 4epTEKa.

IIpn KOHCTPYHMpPOBAHHM CKBO3HBIX KPBILIEK CIENYET Y4eCTh,
4TO BOANOYHEIC H (ETPOBHIC YINIOTHEHHA ITPUMEHAIOT, TIABHEIM
ob6pazoM, B y3i1aX, 3al0HeHHEIX MIACTHYHOH cMa3Koi. :

5. TOHKUMH WM IITPUXOBBIMH JTHHHAMH H3o6paxkarorcs 6o-
OBIIKH 1MOX GONTH B HAPYXHBIE OYepTaHUA CTEHKH KOPIIyCa.

6. Hanocurea rpanuna epxsero fosca Kopmyca. ‘

7. IIpn npOeKTHPOBAHHH COOCHOI'C PEAYKTOpa KOHCTPYKTHB-
HO ohopMIISeTCA CpefiHAs ONOpPa ¢ YUeTOM PACIONIONCHHS LITH-
JeK AN KPeMJISHUA KPBIHIKA 3TOH ONOPEL
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11. DPOBEFKA NMFOYHOCTH INMOHOTHBIX

IIpu BEMONHEHHH KOMIOHOBOYHOTO YepTexXa [IHHA IIIOHOK
obrruno npwanMaercsa / = (1,2..,1,5)d, roe d — nuamerp Bana, a
3aTeM BBHIIONHACTCH POBEPOYHEIHA pacyer M0 HANIPIKCHHIM CMA-
THA H cpe3a, YCIOBME NPOYHOCTH NP PacHeTe Ha CMATHE:

oF N
o) o e ST
c,urmfix d(h _ tl Xl _ b) [ ]‘wr R
JlomycKaeMEIe HANPSKEHUA CMATHA MOXKHO TPHHUMATL IIDH
crampHoi crymaue o, = 100...120 Mlla, npu yyryHHo# cTynnue
¢, = 30...70 MIa.
~ Ycrnosue IpovHOCTH NpH pacyeTe HA cpes:
| 2T
=g
% =75 <l |
HolryckaeMbiec RAITDSHKEHVS CPe3a MOXKHO IPHHUMATE ['c]cp=0,6[0]cm.
PazMeps! d, b, /, h v 1) mOKa3aHBI Ha pHuC. l_O.I.

NN
d
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PACHET BA/IOBE HA YCTAOCTHYIO HPOYMHOCTD
(YTOMHEHHLIH PACMET BA/IOB)

ITOT pacdeT NPOBOJUTCH B hopMe onpeneneHus Koadhoumi-
€HTa 3amaca NMPOYHOCTH N JJiA OIacHEIX CedyeHHH Bana. Pacuer
BBINTONIHAETCA HA OCHOBe KOHCTPYKTUBHOTO YepTeXa (KM BTOPO-
ro 3Tana 3CKH3HOH# KOMIOHOBKH). [IpH 5TOM YYHTBIBAIOT Halli-
yHe XKOhPHIHEHTOB KOHIIEHTPAUUH HANPSKEHHH. YCIoBHE IpoyY-
HOCTH HMeeT BHI! ' :

Zole > ]

e > ,
- Jrie v ni ’

rie [n] —Tpebyemslit xoahpHIMEHT 3aNMaca npouHOCTH. QOGEIRHO
[n) = 1,3...1,5. Unorna ¢ y4yeToMm TpeGOoBaHUH MECTKOCTH
NpHHUMAKOT [r] = 2,5...3;
n_ 1 1 — KoadPUIHEHTEI 3a11aca IPOYHOCTH COOTBETCTBEHHO TNO
HOPMAITLHBIM 1 KACATE/TLHEIM HANPAKEHHAM;

g,

h, =

o . .
g, +!‘U'O.O'm »

Be,

Ty

Kr - l:'
Tﬂ +W't1’.m
. ‘,
ra¢ O, u7T -—Ipedel BRIHOCIHBOCTH MATEPHANIA Bala TPY H3rHbe 1 Ipy
KpYYeHHH ¢ CHMMETPHUHEIM 3HAKOMEPEMEHHBIM LIMKIOM
HarpykeHus. I1pu OTCYTCTBHH TaHHBIX JUIA S A T, y MOKHO
NpHOIIKEHHO IPUHUMATE. AIA yrnepoancrux cTanelt
¢ ,~0,4360 ; AN NerHpOBaHKBIX CTaneH o, = 9, 350, +
+(7O 120) MI‘Ia 7,=0,580;
G,;T,H0 ;T aMIUIHTyn'.bIHcpeﬂ;m[e HaNPsKeHMS MKNOB HOPMATLHEIX
H XACATENEHbIX HaTPAMEHIH;

o = O rnax ~ T min .7 o= Tmax ™ Tenia .
a = 2 s Ya T 2 s
o = o-max +Gmin ST o= Tmax +Tmi.n
m = s Pm T .
2 2



- ITpu muKIax U3MEHEHHS HAIPsHKEHHHA

M T, T
G,=0,=—"; T, =H=—2~t_
l}r‘fne'rl‘o o7 2 2WK HETTQ
riae w nww MOMCHTI:-I COl'IpOTHBJIBHHﬂ H3PH6Y PI I(pY‘IEHPIIO HCTTO

um‘o . EHETTO

ceuenus (Tabn. 12. 4),
G u 7, ~— CpeIHUe HANPSKEHUS IMKIOB MDY H3rUbe i KpydeHHH,

T,
—01—1—2.

O0w1as0 HaHpH)KCHHH B nonepeqHOM CeueHHN BanNa pa mmﬁe
H3MEHSIOTCA 10, CHMMETPHIHOMY LHKIY, a IPH KPY4eHHH — 110
nynbcnpymmeMy HKITY;

YUY, — KO3 HLUEHTEL, XapaKTEpH3YIOUIKE TYBCTBUTENEHOCTS.
MaTepHalia K aCHMMETPHH LMK HATPYKEHUS;

_206,-0, _ _2t, -5
a GO N T TO B
v CRO ) ———'npe,uedml BBIHOCIHBOCTH MaTEPHANIA ITPH ITYILCUPYIOLEM LIMKJIIE
HarpyReHHUs;
l'Io l"OCT 25.504-82 peKOMeﬁnye'rcx nannmaTL

y,=0,02+2-10% &
= 0,5 v, .

K_u K, —3bdexTunnbie Koatpq)nunemm KOHLIEHT Ak HANPSOKEHHI TP
* H3rube W KpydyeHWH, YUHTHBAIONIHE BIMAHHE TanTelH,
. KOTBI{eBOH BEITOMKY, IIMOHOMHOT'O 112a3a ¥ Ap.; TPHHAMAIOTCH
. moTabm 12.1;
e, UE, ——K03¢>¢1uuneHTm y‘iHTLIBaIOH.IHe BIHAHME nonepeq}mx
pasMepoB Basa; MPHHUMAIOTCA 1o Tadn. 12.2;
B —KO3(DHITHEHT MOBEPXHOCTHOTO ynpOf{HeHm BBO,IIPITCSI TIpH
TNIOBEPXHOCTHOH 3aKake TBY, azoTipobamyy, ApobecTpyiHom
HakTene; IpuHuMaeTcd no Taba. 12.3.
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Tadnuia 12.1

Ka J K
KouxuentpaTop : .. Mlla . e Scrus
. [ =700 T =1000 [ <700 [=t000 o
1 2 3 4
Tamrens (Did= ) o
=1,25..2): . : ’i‘
npu #d =002 250 | 350 | 180 | 2,10 Al T
npir #/d=10,06 185 [ 200 | 1,40 | 1,53
npr #d=0,10 1,60 1,64 | 125 | 1,35 ™
Brrcouka (7= r): ] ‘
‘mpu #/d=0,02 190 | 235 | 140 | 170
npy #d=0,06 1,80 200 [ 1,35 | 1,65 | LI 16 998
upn r/d=0,10 1,70 1,85 1,25 1,50 :
. . L
{Iron0NNaR KaHABKA 1,75 | 200 | 150 | 190 U
b
d
Hapezxa surtion 2,30 2,50 1,70 1,90
HEpBAKA
 Pessta _ 180 | 240 | 120 | 150 | @

Hpumeuanue, TIpH HATHYHM HECKONbKHX KOHUEHTPATOB HANDAXKC-
HHH B OJHOM CEYCHHM B pacyeT HNPHHHMAETCA TOT, ¥ KOTOporo xost-
duupent K Gonpure.
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Tabnumna 12.2

B HATDY3KY ¥ - HAMETD Bala, MM . )
MaTepuai Bana 15 20 30 40 50 70 | 80 100
Harué
“YraepogucTas crans 0951092088 ]| 085)] 08 )07 (073|070
Harng . - . y : '
JleruporaHnas cTals 087 | 0831077 073|070 | 0,66 | 0,64 | 0,62
KpydeHne ' '
VYrnepomucTan Wi gerkipo- | 0,92 |. 0,89 | 0,81 | 0,78 | 0,76.| 0,73 | 0,71 | 0,70
BaHHAA cTalk ‘ :

Tabnuma 12.3

KosddHunenr ynpouneHus

Bug nosepXxHoCTHOM Tlpeaen Banel ¢
0bpaborka TIPOYHOCTH Tnagxue KOHLERTPATOPaMH
CEepALEBHHE Bassl HATPAKEHHA
g, , Mlla K<1,5 K>15

| 3axanxa ¢ warperom TBY 600...800 1,5...1,7 16...1,7 | 24...2,5
A30THpOBaHHE £00...1000 13...15 - -

A30THpOBaHHE 900...1200 | 1.,1..1,25 | L,5...1,7 | 1,7...2,1

HApobecTpyitnbii Raxaen 600...1500 | 1,1...1,25 15...1,6 | 1,7..2,1

Taﬁqmua 12.4

- Cedenme Bana ‘ W serro o A |
Kpyraoe, cinoumoe, 3 : b da .
auamerpoM d = 0,1d3 — .0,2(273

32 16 ,

C O.HHC.)i;I'IJJHOlIi‘(-)_‘-IHQﬁ M3 _ bt(d_r)l | nd?s_ g bt(d __t)Z .

KaHaeKoii (puc. 10.1

wi tabr. 12.1) 32 d 16 4
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13. ROACTFYHPOBAHHE FEAYKTOFA

15. .Konc'rpyuponanne syﬁrlmmx maec

KOHCprKIIHH UUAHHAPHYECKHAX 1 KOHHYECKHX 3y6qa’mx KO-
nec npeacTasieHsl Ha pHc. 13.1...13.5. PexoMennanuu no Bebo-
PY pa3MepoB OTACNBHEIX 3EMEHTOB KOJIeC AaHbl B Tabm. 13.1.

1lJecTepua H3roTOBNAETCH 3a0AHO ¢ BajdoM (puc. 13.1), i
AUaMeTP OKPYXHOCTH BIAIHH d, < 1,2 d, rae d, — nuaMeTp Bana.
3aoano ¢ BaloM BbIl'[OJIHHIOTCSI “ Konuqecme IECTEPHH MAJIBIX
pasmepos. ITpH pasAensHOM HCHONHEHUH WIECTEPHH HAHMEHIIHET
DOMYCKaeMbIi pasMep MEXAy YIIIOM IIMOHOYHOH KaHaBKY H JHa-
METPOM OXPY>KHOCTH BIAAHH AOMKEH OITH He MeHee 2,5 m, Tiae
m — MOZYJb 3alEIIeHHS.

al

=

Puc. 13.1

3y6uaToe KoJleco COCTOUT H3 060a, Hecylero 3y6ns, CTyIH-
B, HaCAKMBAEMON HA B, M JHCKA, COSTUHAIOMIETO oﬁo.n €0 c1y-
MHIeH. _ :

3y6uaTsie koneca HeGonwimx pasmepos {d, < 150 mm) uaro-
TOBJIAIOT TOYEHHEM H3 NPYTKa UM 3aroTOBKH, NONy4aeMoii KOB-
koH. Koneca cpeanux pasmepos (d, < 500 MM) nonyqaror XoBKoH
wi mramnoskoi. [Ipu nuamerpax d > 500 MM 3y6yarsie kone-
€a MOKHO BBITIOJHATE JIMTHIMH CO CITHIIAMH.
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ITunusApHIecKUe Koyleca ManbIX U CPeAHHX QHaMEeTPOB M3T0-
TORIAIOT AuGO 6e3 CTYNUIUBI — B opMe CIIIOIIHOTO AKCKA, THOO
yamge - co cTynunei (puc. 13.2). PekoMeHOyeTC TPpHHHMATD

= (2,5...4ym. MeHpIINE 3HAUCHUA TIPUMEHSAIOTCA ANA KPYITHBIX
Moayne. '

e e (TSNS

du
degm
dim

"Puc. 13.2

V xouner cpeaHux ¥ OONBIMMX pasMepoB obol, necymui 3ybua-
THI BEHEN|, COCHHHACTCA CO CTYIHICH MMCKOM, CHMMETPHUHBIM
WM HeCHUMMETPUYHEIM OTHOCHTENEHO 060na. I CHIDKEHUS Mac-
CHI KOJIeCa ¥ yOO6CTBA TPAHCIIOPTHPOBKK B AMCKE ACNAKOT OT-
BEPCTHA ‘O6Brno IIPHHAMAETCA TONIIHHE IFCKA C = (0,2...0,300b.

KoHCTpyKIHH KOHUYECKHX KOJec I]pClICTaBJIGHIaI Ha pHC.
13.3...13.5.

YeppaKH B OOMBUIHHCTBE CIYYacB BBIHOJ'IHH}OT 3a00HO C Ba-
moM (pHc. 13.6). 3aroToBKoM CIYKHT KPYITIBIH HpOKAT, TOKOBKA
WIH ITaMOOBKa. IIpH KOHCTDYHPOBAHUHN YEPBAKA XKENATECILHO
obecneuuTh CBOOOAHBIN BRIXOA HHCTPYMEHTA /11 HAPE3aHUS BUT-
KOB (T.e. ZMaMeETp Baja JOJ/DKEH OBITH MEHbliie WIH paBeh Jua-
MeTpy BIAJMH YEepBIKA).
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ITaMnoBannoe Konhueckoe Kodeco

Kosanuoe kounueckoe koneco

Puc. 13.3 |  Puc. 13.4

JInToe KoHHYeckoe 3yGuaToe Kojeco
d >300

Pul (noseprymeo )

Puc. 13.5 -
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Puc. 13.6

YeppAqHHE KOJCCa U3TOTOBISIOT OGBIYHO COCTABHEIMU: BEHEII
OpOH30BEIHA, HEHTp YyryHHBIA. Benel ¢ neHTpoM obEIYHO coeaH-
HAIOT Tocaakoil ¢ natarom (13.7, a). B

B xpynHOCepU#HOM M MAacCOBOM NIPOH3BOICTRE 3y0UaTHIE BEH-
(bl COCOUHAIOT C UEHTPOM IIOCPEICTBOM JIMThS B KOKHIL, Takas
KOHCTPYKUHNA KoJyiec HaspiBaeTcs Gumerautuveckol. [Jnsd yryd-
IIEHUS CUENIeHuA GPOH30BOTO BEHUA ¢ UYTYHHBIM OHCKOM 060
NOCIEAHETO BBINONHAIOT [0 OMHOMY U3 BAapHAHTOB, MPEACTABIEH-
HEIX Ha puc. 13.7, 6, ¢, 2. - '

Puc. 13.7
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13.2. ROHCTpyHpOBaHHE KOpHYyCOB pegympon'

Kopriyce penykropa CIyxHT IIA pasMEIeHUs U KOOPIHHAIINK
Jerarteil nepenay, 3alMThl 3THX JeralcH oT 3arpasHeHHs U opra-
HH3AUUM CHCTEME! cMaski. OCHOBHBIM KpHTepHeM paboTocrnocod-
HOCTH KOPTyca ABJIETCH XecTKocTh, Hapymenue mpasunsHocTH
pacronoxeHns ocelf BanoB H3-3a RedOpMallid KOpITyca NOH Ha-
TPY3KOH HE JOIDKHO BEIXOIHUTE 34 IIPEHENB JIONYCTAMOrO.

Kopnyca perykTopoB HOCTATOMHO. CIIOXHBL 110 dopMe U B 6015-
NIMHCTRE CNydaeB OT/IMBAYOTCA M3 uyryHa. CTalbHOE NUTHE MpH-
MEHSEeTCS Pelko ¥ UL B OTBETCTBEHHBIX KOHCTPYKIMAX, pabo-
TAIOUMX B YCIOBHSX BUGPALMOHHBIX U YIAPHBIX HATPy30K. Kpo-
M¢ JHTHIX KODPIYyCOB NPHMEHSAIOTCH Takike CBAPHBIC.
PekoMeHAAIMH TI0 KOHCTPYUPOBAHUIO KOPIYCOB PenyKTOpOB
npusonared B [1, ¢. 335...356; 7, ¢. 157...175]. B COBPEMCHHOM
PEAYKTOPOCTPOCHUH HAGMIONAIOTCA CIEAYIOLUIHE TIPUHITHIIE! (Bop-
MooGpa3oBaHus KOPIYCOB: TIPOCTHIE TEOMETpHUECKHe POPMBI, OT-
PaHMYEHHEIE NPAMONHHERHBIME IOCKOCTIMYU, UMEIOWIHMY CHAPY-
XM TOPHIOBHHEI IS NONUIHNEHKOB M pebpa BHYTpPH; Jalbl I
thyHaaMeHTHBIX OONITOR HE BRICTYIAIOT 3a radapuThl Kopnyca, '
MPOYIUWHET VIS TIOABEMA PEOYKTOPA OTHUTEL 320HO ¢ KOPIYCOM;
OTCYTCTBHE BBICTYIAIOIIMX YacTel KopIyca, oOneryaronee pas-
MEIeHHe pefyKTopa B 0OIel KOMIIOHOBKC IIPHBO/A; IPOCTpaH-
CTBO ANA 00BeMa Macia YBeHWYEHO; TOPU3OHTANBHAS BEPXHAA
IOBEPXHOCTD KPBIMIKH CIYRKHUT TEXHOJOTHUeCKOH Gazoit mpu o6-
paboTKe OTBCTCTBEHHOM NMOBEPXHOCTH pa3beMa M BEIBEPKH pe-
nykropa npu Montaxe. [Ipumepom Takoi KOHCTPYKIMH SBIIACT-
¢a kopiyc peaykropa LE2-200 [2, macr 109]
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Tabnuia 13.1

PEKOMCHI{}'CMBIG pasMcphy SHEMBHTOB METANNAGECKHX 3y5qa'mx KOJCC

apamMcTps . . tDapM)mm
Iluamerp CTYITHIEL - - o
- CTANBHLR KoMee -} 4, =05 1Dd
- YYTYHHEIX KOJtec e
‘ . _ dcm =184
JluaMerp cTymAus! : N L, = (1,2;..1,8)(.2"
ToruHa oboa:
LMHHADAEECKIX KONleC ~ TS = (2 5...4)m ’
- KOHHYECKHX KONEC To A
8y =(30. 4)m
Tomupka AACKA WHAHHAPHYECKHX KOREC: '
" - KOmeca kOBAHHEG o C=03
- KOIECA [ITAMIOSAHHLIE ’
- KoJIECA AUTHIE } C= (0’2“-'0’3)b
C=0.2b
TOMIHHA ZMCKA KOHHUECKHX KOTE ‘ C= (O;l 01 b
Huzverp oTRepeTHil B MHCKe . dam' = O,QS(DO = d;m)

ek e, Hit Bl OTBEPCTHH am .
JHamerp opyxe MPOXOMAIIRI ¥epe3 MEHTPE OTBEPCTHI Dome =0,5( D, +'dcm)

Tomugee g : —0R
omugHia peGep S=08C
@ . - :
acka Ha 3YORAX 3YBTATHX KOSIEC ‘ n=0,5m
Besyemia yRIOHOB JUIY IITAMROBAHALIX KOEC - ) o=35.7°
Bemnmmea yENIOHOB U1 NUTHIX KOsee L ] 1:20
O6OSH3.‘-I€HPEH d — Jmalwe'rp Bama; m — MOHYHB aauennerme
b — mupuHa Benna; R, — BHCIWHEC KOHYCHO® paceTosuue; D — BHYT-

~ peHHMI OHAMETP 060)1a

OpHeHTHPOBO'-IHLIe COOTHOIHEHUS OCHOBHLIX PasMEpOB UyI'yH-
HOI'C JIUThA Ropnyca peaykTopa mpuBeleus B tabn. 13.2, _

,E[Ho KOpPIYCa peKOMEHIYeTcs ,[[eJIaTL HaKIouHEM (1...3°) B
CTOPOHY -CIIHBHOI'O OTBEPCTHA.
B paspeMuBbIX KOHCTPYKIHAX KOPIYCOB [UIs TOUHOCTH (HRCH-
POBaHMA OCHOBaHMA KOPIyCa ¢ KPBHINIKOM B MpONEcce paCTOUKH
OTBEPCTHH N4 HOTUIMIHHAKOB CIENYeT NIPeycMaTpHBaTh MTH]-
TEI. KouuquKHe ITH(TEL (CM Tabn. 13.3) obsrano pacnonarafol“
MO AMATOHAIH qmaHueB KopIyca penykKTopa. '

FepMeTHqHOCTL pasbeMOB KpoMe TINATETBHOTO HX H3TOTOB-
NEHHs! JOCTATAETCs TOTOIHUTENBHEIME MepaMu. Tlepen cOopxoit
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Tabnuma 13.2

ITeMeHTH Kophyca - PacueTHRIe JABHCHMOCTH
Tonuinpa creHKH OCHOBAHHA KOpIYeA -
wa or 8 =24/01T, 26 um
Tonuuma. CTEHKH KpLIMIKH KOpITyca 31 = 0,9 8 > 6um
Tomuuua peSpa & 0CHOBAHUY e=48
TonmnHa NOABEMHOIC yXa 6,. = 2’5 S
6

HAuamerp crxsoro Gonra d& —1 ’Tz >10 um
Hnamerp wrudra . dmm = (0,7___0,3)(15
Tonmuna dpraHua no paznse —

dranua no pazeemy 8,4, =1,3d;
Juamerp dysnamedranssoro Sonta —3faT
Inprua moaca KECTKOCTH b;b >1.5 dqb

. handias |
Buicora GoBuiixy tnog 604t KoHCTpYKTHEHO
JuameTp 60TOB KpLIIEK TMOAIHITHHKOB dx — (0’7_"0’75) ds

PasbeMEl CMASEIBAIOT HIEIAKOM, HANIOHNIAKOM HWid Iactoit «l'ep-
MeTHk». IllelkoBas HUTB, YNOXEHHAS 10 KOHTYDPY pasbeMa, 06-
Jieryaer. yJajleHHe CIIOS 3aCOXIIETO JjaKa IpH pasbopke. Pasne-
MEI CMOTPOBBIX OTBEPCTHH, KPHIIICK TOAIMHIHAKOB M 3aTrTyuIex
YILIOTHSIOT MPOKIAIKAMH,

Tabnuua 13.3

[Irudas kormyeckue (FOCT 3129-70)
Hapamerpsr, Mm :
d c HnTepsas giauH d ¢ Hnrepsants ammn
4 0,6 16...70 10 1,6 30...180
5 0,8 16...90 12 | 16 ~36...220
6 1,0 20...110 16 2,0 40...280
8 1,2 25...140 ‘ 20 2,5 50...280

Mg obneryenus oTAeneHHA KpHIIKH OT OCHOBAHMA KOpIIyca
npy pa3bopke Bo (raHUe KPHIUKH MHOTIA npenycmanHBaroT
pe3s00OBbIe OTBEPCTHS [ OTKUMHEIX BHHTOB.

Kopmyca pedyKTOpOB JOJDKHBI OTBEYATH cnenyioan TEXBH- -
YeCKHM TpeBOoBaHUAM: OOAIATENHHBIN OTXKHUT TIOCHE YSPHOBOR 06-
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pabOTKH BaXKHEHIIMX MOBEPXHOCTEH (pa3beM, OCHOBAHHE, TOPIILI
OO KPHIUKH FOMIIMITHHKOB, PacTOYKa 110 NOAIIHITHUKH); 00A3a-
TeApHA OKPacka HeoOpaOOTAHHBIX MOBEPXHOCTEH HHTPOAMAJIBIO
IS HAPYHKHBIX IOBEPXHOCTEH M MACTIOCTOHKOM KPAcKOM A BHYT-
peHHEH IONOCTH pedyKTopa; JONYCK NIOCKOCTH -pazbeMa
A = 0,005/ (Ho He menHee 0,05 MM), roe [ — miIMHA KOpHyca, MM;
LIEpOXOBATOCTh [MOBEPXHOCTH pa3zbeMa He HHXE 5-ro kKinacca
(R, 20); nocTaHOBKA NpOKIAJ0K B pajkeMe He JOMYyCKAaeTCs; Ho-
NYCK COOCHOCTH OTBEpPCTHH 10T MOAIUMNENAKH H NIOCKOCTH pashe-
Ma He Honee 0,002D, rae D — nauaMerp pacTOUYKH- HOJ TIOMUIMIT-
HUKH; Oolryck o6paboTkH oTBepcTHH nod nogmunuuku H 7; no-
MYCK IHIUHIPHYHOCTH 3TUX OTBepCTHit B Npeaenax 0,35, rae
8 — HONYCK Ha JHAMETD; LIEPOXOBATOCTh MOBEPXHOCTEH 3THX
OTBEpCTHH — He Hike 6-ro Knacca (R 1,25).

13.3. CMa3ga peAyYETOpOB

Hanﬁonce MPOCTHIM CIIOCODOM CMa3kH 3yOuaThIX U tiepBﬁqux
nepenad, MpEMEHACMBIM IS PEOYKTOPOB OOLIETO Ha3HA4CHUS,
ABJISETCA KapTepHasd HEPOTOYHAA HelpepblBHAA CMa3Ka KUAKHM
MACIOM. JTOT CIOCO® NPUMEHAETCS [IPH OKPYXKHEIX CKOPOCTAX
oo 12...15 M/c i pocruraerca HOrpy:KeHHeM 3yOBhEeB KOJeC B Mac-
JI0, 3aJIUTOS B KOpIyc. [ Y4epBAYHBIX Nepenad cMa3blBaHHE 110-
IPYKSHHUEM JONYCTHMO O CKOPOCTH CKOJBXeHHA 10 M/c, He3aBn-
CHMO OT TOTO, OKYHAETCHd B MAaclI0 YepBSK HIH UepBIYHOE KOje-
¢0. YpoBeHp Maclla B KapTepe pelyKTopa AoDKeH obecnedunBaTh
TIYOMHY TOTPYXEHHS IIHTHHAPHUYESCKHX 3Y6YATHIX KONEC OT
0,75 mo 2 ericoT 3y6beB, HO He Menee 10 MM. Koneca kxoHMueckHux
nepenay HeobGXOOMMO TOTPYKATH B MACIIO H4 BCIO BEICOTY 3y0a.
B uepBAYHEIX nepenavax ¢ HIDKHUM PACIONIOKCHHEM YEPBAKA €ro
clenyeT NOrpyXarh B MAcCNO HA TIYGHMHY BBICOTH BHTKa. IlpH
9TOM KENATENbHO, YTOOBI YPOBEHP Macia IPOXOIHI Yepe3 HeHTP
HIDKHETO Tena KaueHus noxuumnauxa (apika ury poruka). [pu
BEPXHEM DACMONOKEHUH YepBAKa IMyOUHA NOTPYXKEHHSA JOIKHA
OBITE He HMXXe BBICOTHI 3y0a Kojeca. Bepxumuit mpenen rny6HUHBI
NOrpyXeHUA 3y0UaThIX M HEPBAYHEIX KOJIEC HE NOIXKeH TIpEeBEI-
wartb 1/3 paouyca koueca.
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B MHOroCTyNeHYaThIX PeIyKTOpax YacTo HE YIACTCA MOTpy-
KaTh 3y0bst BCEX KoJec B MACHo, Tak KaK OYeHb BBICOKHH ypo-
BEHB MACJIA MOXET TIOBJIEYHb CIHMHIKOM OOJIBIIOE IIOTPYKEHHE KO-
JIECA THXOXOAHOM CTYMEHH H Haske MONIMITHAKOB. B sToM cirygac
HPUMEHAIOT CIelHaNnbHEIE CMA30YHBIE IECTEPHH.

Ob6beM MacnaHOH BaHHB! NPHHHMAIOT TaKHM, YTOGLI obecne-
YUTHL OTBOJ BRIAECHAIOIIEIOCS TEINAa K CTeHKaM Kopiyca. g aro-
O peKOMeHAyeTcs KOAU4ecTBo Macia u3 pacuera 0,5...0,8 n na
1 xBr nepenasaemofi MomuoctH. YeM Homsie o6neM MacisHo#
BAHHBI, TeM AOMbUIE COXPAHSIOTCA CBOMCTBA MACHa M JIydINe yc-
JIOBHA cMasbiBaHudA. TommuHa MacnaHOTO CHoA MEXKAY 3y0uaThi-
MH KOJE€CaMH M JHHHIEM AOMKHA OBITE OCTATOYHO GONBINON Iind
TOT0, YTOOKI IPOAYKTEL H3HOCA HE TIONAAANH Ha paboume AeTaiH,
a Ocelaly Ha AHE.

Ecnu mocTyn MachsAHEIX OpBI3T K IMOAMHANHAKAM KAueHHs 3aT-
PyAHEH, CMa3bIBAHHE MOAMIMIIHUKOB OCYIIECTBIIACTCH MHIHBUILY-
anbHOH INIACTHYHOH CMa3KoH (HalpuMep, NPH OKPYXHBIX CKOpO-
CTsAX BpallleHus 3y0uaThIx Kousiec 1o 3 m/c). CpoBonnoe npocrpan-
CTBO BHYTPH MNOJMIHUNHUKOBOIC Y3NHa, OTHCINEHHOIO OT
BHYTpeHHEH II0JI0OCTH KOPIyca Ma3eyICPHUEBAIONIHM KONBIIOM, 33~
TOAHSAIOT NAACTHYHOM cMa3koi Ha 1/3 oOnema. B a3ToM cnydae
Yyepes Kaxdble TPH Mecsna paGoThHl clIeAyeT POU3BOAUTE Aoban-
Ky CBEKeil Masu, a depe3 roj — pasdopKy NOSHIHIHHKOBOTO Y314,
€ro MPOMBIBKY W cOOpPKY CO CBexXel TNacTUYeCKOH CMasKoii, uTo
HEOOXOUMO OTOBOPHTE B TEXHUUECKUX yCHOBHAX. LI TIOmauM
CM43KH B IIOJIOCTH HMOJIIHIHUAKOBOYO y31a 0e3 CHATHS KPBIUKH
IIPUMEHAIOT Mpecc-MacleHkH. [na sribopa copta Macna clegyeT
110JIB30BATECH PEKOMEHIAALHAMY CIPABOYHOHN ITUTEpPaTYpPEI.

HAna nabmonenns 3a ypoBHeM Maclla B Kaprepe pelyKTopa
NMpeAyCMaTPHBAKOTCA PaslUUHEBIC KOHCTpYI{I.[HH MacﬂoyxaaaTc--
neli, omucannse B [1, 2, 3].

Bo BpeMsa paboThl penykTopa B CBA3H C Harpesom Bos,uyxa u
MACNa BHYTPH KOPIIyca NOBBIIIAETCA AABASHHE. JTO MPHBOIHT K
BEIOPAcChIBAHUIO MACIAa K3 KOpIyca 4Yepe3 YIUIOTHEHHA H CTHIKH.
Ansa u3bexaHud TaKoro sBJICHUS B BepXHeil TOYKe Kopmnyca ycTa-
HaBAMBACTCA OTAYIMHHA. KOHCTpyKUME OTAYIIHMH NPUBOAATCS HA
puc. 13.8.1 13.9.
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Kpbitxa cMOTPOBOTo OTBEPCTHH PEAYKTODA H OTIYIIHHA
(pa3mepsr — B MM)
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14. IlpoeRrHpoBaNHe NPHBOAA

TeMmoit KypcoBOTo IMpoeKTa ABIAETCH NMPOSKTHPOBAHNE NPHBO-
Ia ofmero HazHadenus. IIpoekT IPHBOAA BBHINONHAETCA B BHAE
uepreka obmero Buna (puc. 14.1 u 14.2). B cooTBeTCTBUY CO CTaH~
DapToM, YepTeXaMH o0Ilero BHIa HASLIBAIOTCA YepTeKH, COLEp-
xanine u300pajkeHus M3ReNNa (BUJBI, pa3pessl, CeUeHHs), TEKCTO-
BYI0 9ACTh M HAAMMCH, HOACHSIONIME KOHCTPYKTHBHOE YCTpOii-
CTBO H31eNUs B LIGIIOM, B3aUMOJASHCTBHE €T0 OCHOBHBIX 4acTel,
HOpUHIHN paboThl U3AETNA H JaHHEIE 0 cocTaBe uznenus. Ha uep-
TEXE OOIHEero BHIA J[OIYCKAETCs IOMEIHATh TEXHHYECKYIO Xapak-
TEPUCTUKY M3felds. B yueOGHOM HpoekTe IO METONHYECKUM CO-
obpaxeHHaAM npH paspaboTke TaKoro yepTexa cnelyeT coOio-
AaTh HEKOTOPBIE TpeOOBAHMA, OTHOCAIMMECT K MOHTAXHOMY
geprexky. MOHTLKHEIN depTeX NOJKeH COJepXaTh yCraHoBoY-
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Pue. 14,1, O0uuit Mg nphuona € IBYXCTYIICHYATEIM
IMAMEIPUYECKHM PETYKTOPOM

HBIE M IPHCOEANHHNTENIbHBIE PasMepsl ¢ Npeie/lbHbIMH OTKIOHEHH-
AMH, a TaKXe TexHuueckye TpebopaHus K MOHTAXY m3neauda. Ha
T@KOM COBMCIIEHHOM HepPTeXe y3Jbl IPHBOAA CIHEIYET IOKa3bl-
BaTh YOPOIICHHO, a 37EMEHTHI KOHCTPYKIMH, KOTOpBIe HeoOXO-
IUMB] 7l IPABANBHOrO MOHTAXa W3JSIUsA, HYKHO YKa3aTh NOJ-
poGxo.

[Tpu BLIIONHEHHH YepTeka OOINero BHIA NPHBOJA IPOBEPAET-
csi coBUPaeMOCTh KOHCTPYKIHH, T.€. BO3MOXKHOCTE B3aHMHOIO
pasMemieHus COOPOYHBIX €IHHUL, TO3TOMY KOHTYP KaXAOI0O Y3iId
IOIEH CTPOTO BHIASPKHBAThCA. [JA KOHTPONRA TOYHOCTH MOH-
TaXa N0 COOCHOCTH BAJIOB CJIEAYeT NPHUBECTH COOTBETCTBYIOIIYIO
3a[IHCh B TCXHHYECKHX TpeOOoBaHMAX. Benu4uHA JNOMyCKaeMOH
HECOOCHOCTH BaJIOB NPH COEAHHEHEH MyQTOH ynpyro# BTynod4-
HO-IaNbIIeBOl cocTapiseT: Hepekoc 0°307...1°0"; paruanbHoe cMe-
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Puc, 14.2. O0mui BHA IpHBOIA ¢ KOKHYECKO-IHANHIPHYECKHM
PCAYKTOPOM

menue 0,2...0,6 MM; pH COeMHeHNH 3y0uaTol MyhToH orpanu-
YHBAETCS MEPEKOC 000IMBI My(DTHI OTHOCHTeJIbHO OCH OHOTO HIH
Apyroro sana e Gonee 0°30.

IIpy npoeKTHPOBAHHK ApuBOAa HEOOXOIHMO YUHTHIBATE TAK-
xe E)KCHJIyaTaLIHOHHBIe TpBGOBaHPIH K KJIPIHOpeMeHHBIM M UEITHBEIM
HepefadamM.
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Ans- KOMIIEHCAUMH OTKIOHEHHH JTHHBI- PEMHS 0T HOMHHAIIb-
HO BeTMHUHBI M YIUIMHEHHA €T0 BO BPEMs SKCIUIyaTAlMH MEXO-
CEBOE PACCTONHUE JOIDKHO OBITH peryIUpyeMEBIM, yTo obieruaer
YCTAHOBKY HOBBIX PEMHEH B clydac HEOOXONUMOCTH.

Bare! HIKMBOB Ngpenativ: OKHBI OBITE YCTAHORIIEHE] IAPalLIeIbHO,
4 KAHZBKU WKHBOB — JPYT [POTHR Apyrd. HemapaiiensHocTs oceif
IIKHBOB He XO/DKHA Npepbuath 1 MM Ha 100 MM gmaasl. Ocesoe
CMelIeHHe¢ KaHABOK IIKHBOB JOMYCKaeTca He Gomee 2 MM Ha 1 M
MEXOCEBOr0 PacCTOMHUA 10 1 M M yBenMuHuBaeTcs He 6osiee ueM Ha
0,2 MM Ha kaxapie 100 MM MeXOCEBOTO paccTOSHNMA CBROLE 1 M.

B nenvbIx mepepadax BO BpeMsd IKCIUTYATAIMH FakyKe TIPOC-
XOOUT Hen3OexHOe BEITACHBAHUE IEIH B Pe3yIbTATe H3HOCA H
KOHTAKTHEIX OOMSTHH B MIAPHUpAX, YTO BHI3BIBAET HEOOXOMHM-
MOCTh HNEPHOAHYECKOI0 MOATATHRAHUA. IIO0CKONBKY Tlepenaun
PACIIONIOKEHBI TOPU30HTANBHO, 3allCIUIeHHE 1IENH €O 3BE3I0UKOM
obecneyyBaeTCA HATKEHHEM OT COOCTBEHHOTO Beca memu. IIpn
3TOM CTpeia NPOBHUCAHUSA JODKHA OBITE B OTIPENENCHHBIX TIpene-
nax. OnTuManbHele e€ 3HaueHns NpubmxkeHHo pasHs! 0,02a. Kax-
Jloe odepeniHoe NOATATHBAHKE TIEITH NODKHO ODECTIeunBaTh TaKoe
upoeucanue. OnruManpHOe TIPOBUCAHME HOBOH nemm obecneun-
BAETCS YMEHBIIEHHEM PacieTHOTO ‘MEXIIEHTPOBOI'Q PACCTOSHHS
na (0,002...0,004)a.

Ilo 3amanuio Bce cﬁopqume ETUHKITBL TOJDKHBI MOHTHpOBElTL-
¢Sl Ha JECTKOH pame.

OcHOBHBIM TpeOOBaHUEM K paMe ABIIIETCS XKECTKOCTh B TOUHOCTD
B3aHMHOTO PacTONIOKEHHs MPHUCOEUHUTEBHBIX ITOBEPXHOCTE.

PaMBI H3roTOBHAIOTCA JTHOO B BHAE TWUTHIX MIHT, MHOO CBap-
HBIMHM. JIUTEIE ITHTHI MOXXHO CUMTATh 3KOHOMHYHBIMU TI0 CpaBHe-
HHIO CO CBAPHBIMH paMaMH IIPH HX CEPMHHOM BBITYCKE,

Martepuan oTIHBOK — cepblif uyryH Mapok CH 12 u CY 15,
IaGapuTH ININTH [ONYYAIOT NyTeM O0BOIA KOHTYPOB IIPHCOC-
JUHATENEHBIX MECT, CTPEMACE K 00pa3zoBaHHI0 IO BO3MOXHOCTH
IPOCTOH U JIeTKOH KOHCTpyKUuH. [IpuMep BHITONHEHHS oOBOAA
KOHTYPOB IIOKa3aH Ha puc..14.3. BeicoTa mIuTE /1 onpenenseT ee
EKecTKocTh. Pekomennyeres ripuauMats A (0,09...0,11)/ [1]. Toxn-
mHHa CTEHOK HIHTHL & MOXET 6BITL NpUHATA B AHANA30HE

= (6...16) MM.
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Pa3Mepr! MIATHKOB, HA KOTOPHIE YCTAHABIHMBAIOTCA PENYKTOD M
INEKTPOABUTATENLE, ONPENEIAIOTCH 110 pa3MepaM UX OTIOPHABIX
TIOBEPXHOCTEH ¢ IIPHITYCKOM Ha HeToYHocTh MuThA £ (5...10) MM 1o
BceMy KOHTYpY. BrIcOTa nmnaTnxoB oORIMHO IPHHUMAETCA OT 3 Ao
5 MM 6e3 mpunyckoB Ha 06paboTKy. JTa BEICOTA JOIKHA 00eCIIeYHBATh
BO3MOXKHOCTE 06paloTKH Ha [Tpoxoll. OMOPHYIO IIOBEPXHOCTS THIUThH
OOBINHO BEIMOJHAKT B Bige (IaHIa o BoeMy KOHTYpY. Ilpu
KOHCTPYHPOBAHMH IUTMTHEI B €€ BEPTHKANTBHEIX CTCHKaX CleoyeT
OpeAyCMOTPETE CKBO3HBIE OKHA muaMeTpoM 25...30 MM jans
34KN4AbIBAHUA IOMHKa [IPH TPAHCIOPTUPOBKE INIHTEI KPaHOM.
IIpumep KOHCTPYKUMHK IUINTHL IIPHBEIEH Ha pHC. 14.4.

BapuaHT KOHCTPYKIIMA cBapHOH paMbl H300paxked Ha puc. 14.5.
Kondurypauus ¥ pasMepbl paMsl 3aBHCAT OT THila H pa3MepoOB
peayKTOpa, 3NeKTPOIBUTATENA H APYTUX COOPOUHBIX eIUHUI,
pa3MeIacMEIX Ha Heil. BricoTa paMbl onpelensaeTcs Tak JkKe, Kak
W 078 maTol nauTH. Tlocne BeluMcnenuii noadupatot Omwxalinmit
GonpIuMit pasMep IIBENIEpa, U3 KOTOPOrO CBAPHMBAeTCH pama,

PaMy npu cpapke CHIBHO KOpOOHT, 1oaTOMy Bee 0azoBhIe MO-
BEpXHOCTH ee 00pabaTrIBalOT MOCHE CBaPKM, OTKHIa U PHXTOB-
ki, HasHa4YeHue IIIaTHKOB — KOMIIEHCHPOBATHL OWIMOKH pasMe-
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Puc. 14.4

poB ¥ Apyrue nedieKThl CBAPHON KOHCTPYKIMH MYTEM NOCHEoyIO-
e MexaunHueckoil obpabGorky. BricoTa MIATHKOB MOCIC UX 06-
paGoTku nomkHa ObiTh B npeneiax 5...6 M. Ilpu boaswoM pac-
CTOSHHU MexXIy LUBe/uiepaMH IOJ INATHKA CTABAT peOpa kKecT-
KOCTH.

Ilsenepsl, Kak NPaBHIIO, PACHONATAIOT IIONKAMU HAPYXKY.
Taxoe pacmonoxenue yaoOHO Nng KpenieHus K paMe COOPOYHBIX
enunni (puc. 14.6). Kpemenue MoXeT oCymecTBAAThCcA Bomra-
MH Kny BUHTaMH. [Ipu KpemneHu# GONTAMU HAa BHYTPEHHIOO I10-
BEPXHOCTH MOJIKH HAKJIAZRIBAIOT KOCHE Mafbbl, BRIpaBHUBAIO-
IHE OMOPHYIO TOBEPXHOCTL HOJ TONOBKaMH GOITOB MW raiixa-
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Puc. 14.5

Mi. PasMmepr! KochIX afid mpuBomaTCa B CIpapBoyHOl AWTEpaTy-
pe (cM., Hampumep [5, c. 580]). Yucno ('IJYHJIH.MCHTHBIX fonrtoB z
MOXHO olpenenuTs no. dopmyne : ‘

rue L — nepumeTp OHOPHOH MOBEPXHOCTY;
. t——cpeguui HIAr pacionoxeHus 6onTOB; |
1, =300...1000 MM B 32 BHCHMOCTH OT p&3MepoB IJTHTEL

HonchHHoe yueciio 60ITOB cornacyetcs ¢ KOHCprKuHeH -
To!. TIpy 3TOM JOIYCKAKOTCS OTKIOHEHHS OT Z M [, B’ Ty HITH ,upy-
I'yI0 CTOPOHY.
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