FroOCYAAPCTBEHHDBDNA CTAHIOAPT
COWO3A CCP

NEPEJAYU 3YBYATHIE UHJIMHAPHYYECKHE
ABOJIbBEHTHBIE
BHEHIHEI'O 3ALLEINJIEHUA

PACUYET HA NPOYHOCTDL

FOCT 21354—87
(CT C3B 5744—86)

Usnanue odbuumnanabHoe

TOCYIJAPCTBEHHbBIR KOMUTET CCCP N0 CTAHIOAPTAM
Mockea


http://www.stroyinf.ru/sertr.html
http://www.stroyinf.ru/sertr.html

YIAK 621.833.1:539.4:006.354 'pynna 02

TrOCYANAPCTBEHHDB R CTAHIAPT CO3A CCP
-

NMEPEAAYH 3YDBHATHLIE ULHAHHIAPHUYECKHUE
IBOJIbBBEHTHDBIE BHEWHEFNO 3ALENJEHHA

rocCt
Pacuer Ha NPOUYHOCTD 21354—8&7
Cylindrical evolvent gears of external (CT C3B 5744—86)

engagement. Strength calculation.

OKCTY 0073
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Hacrosunuit craHpapt pacnpocTpaHsieTcs Ha Iepeaauyd 3ybOudaTtoie
UUHJIHHAPHYCCKHe 9BOJbBEHTHbIE H YCTAaHABJUBAET OCHOBHEIE pacyeTHHIE
3aBUCHMOCTII ,1Jis1 onpeaesieHus KOHTAKTHOH MPOYHOCTH AKTHBHBLIX IIO-
BEPXHOCTEH 3yObeB H INPOYHOCTH 3yObeB MNpu H3rnde 3BOJBBEHTHBIX
LHJAHHAPHYECK!X MeTa/JIHYeCKHX 3yOuaThiX KOJleC BHeEIIHero 3auenJe-
HUA nepejay oOLIENIPOMBIIIJIEHHOIO MIPHMEHEHHHI ¢ UCXOAHLIM KOHTY-
pom no 'OCT 13755—81, moaynaem m>1 mm, paboralwoumx co CMa3s-
KOH MacJoM I1PH OKPYKHBIX CKOPOCTAX U< 2D M/c.

CraHaaprt He pacnpocTpaHsercs Ha 3ybuarble  LUHJIHHAPHUECKHE
IBOJILBEHTHLIE nepenayd, AJS KOTOPHIX YCTAHOBJIEHHI OcOOble npaBHJia

pacuera.

OCHOBHDIE PACHETHDBIE 3ABUCHMOCTH
1. PACYET 3YBBEB HA KOHTAKTHYIO MPOYHOCTbD

IIpn pacuere onpenesisiloT KOHTAKTHOE HaNpsiXkKeHHe o, B NOJIOCEe

sauengeHus. llpu manoM uyuciae 3ybbeB (Hanpumep z<17) HJH He-
DJIATONPHATHBLIX NapaMeTpax 3aleNJeHHS MOXKHO JOMOJHUTENBHO IMPO-
BEpUTh KOHTAKTHOE HaNpAXKEeHHe H B JAPYrHX XapaKTEpPHHIX (pazax 3a-

LHenJIeHHsI.
[.1. KotitaktHoe HampsixkeHHe (0 ,) B MOJIOCE 3aUENJIeHHS

OH=0H0V KH_ ; (l)

1€ Opgo— KOHTAKTHOE HaIpsaAXeHHe 0e3 yyeTa  JOMNOJHUTEJbHHX
Harpy3ok (AMHaMHUECKHX Il OT HepPaBHOMEPHOCTH pac-

npeneseHHs, To ects npi Ky =1);

U3ganne odpuuUHAIBHOE [lepeneyarka BoCOpelieHA

*
© HspatenbcTBo ctanpapros, 1988
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Fy u+41
ono==LeZyZ, Zg bod, = u ~ (2)
Kp— xoa(pduunueHT HArpysKu
Ko =Ka KpoKpgK pa; (3)

Zr — KO3(p(@UUUEeHT, YUYUTHIBAIOUNIHA MeXaHHYeCKHe CBOHCTBA
MaTepHaJIOB CONPSAXEeHHHX 3y0uaThIX KOJIEC;

Zy— KosdhpHIHEHT, YYHTHBAOIIHA GOPMY CONPSKEHHBIX I10-
BepXHOCTel 3yObeB B MOJIOCe 3alenyeHus (BJAHAHUE pa-
1MyCcOB KPHBU3HBI OOKOBHIX IIOBEPXHOCTEH U NEpexoh OT
OKPYV>KHOMU CHJIBI HA JAeJHTEeJBbHOM LHJHHApPE  Ha HOp-
MaJIbHYI0 Ha Ha4YaJbHOM UHJAHHIAPE);

Zs — KO3pPHUHEHT, YUHTHBAIOUIHH CYMMAapHYIO AJUHY KOH-
TAKTHHIX JHHHH;

Z; — KO3p(PHUHEHT, YYUTHIBAIOMUHA HAKJOH 3yba  (BJHAHUE
yrJja HakJdOHa, He OXBaueHHOe APYPHMMH KO3(pHIHeHTa-
MH):

F,— OKpyXXHnas cnJja Ha JeJHTeNbHOM LUWIHHAPE B TOPLUOBOM
CeUeHHI;

bp,— pabouas miMpHHa BeHlla 3yO6yaTod nepenauu;

d,— nenuTeNLHbIH AHaMeTp NIeCTePHH;
H— TnepelaToyHOoe YHCJO;

Ka — Xo3(d@uillieHT, YUUTHBAIONHH BHENIHI0I0 JHHAMHUYECKYIO
Harpysky (He YUYTeHHYI0 B HHKJOrpaMMe Harpy:KeHus);

Kpo— XoaddnunenT, yunreiBaloniuii BHYTPEHHIOIO JHHaMHYec-
KVIO Harpyaky:

Kp.— K03(ddHUNUeHT, YUHTHIBAIOLIHH HePABHOMEPHOCTh pachpe-
AC€JCHHUSL HATPY3KII MO AJUHE KOHTAKTHBIX JUHUH,

Kpo— ®KO3((UINEHT, YUNTHIBAIOUIMH pacrnpejesieHHe HAarpysku
MEeXKIAY 3yObaAMIL.

1.2, /lonyckaeMoe KOHTakTHOe HamnpsikeHuHe (0,p), Hé BBI3HBAIO-

€€ ONnacHOM KOHTAKTHOHW yCTAaJOCTH MartepHaJa

G * Z T
Flim <A
Opp=— S ZLZRZ;_.ZWZ\; , (-1-)
Hmin

rne o, —— Tpejle’ KOHTAKTHOH BbIHOCJHBOCTH NMOBEPXHOCTEH 3YyOb-
CR, COOTBeTCTRYIOUHH 0a30BOMY UHCAY LUHKJIOB Hanps-
XKEeHUN;
SHmin— MUHUMAALHBIA KO3} HUHEHT 3amaca NPOYHOCTH;
Zxn — KO3(p(DHUIIEHT JIOJITOBEYHOCTH
£ — xo3(pduuienT, yYNTHIBAIOUIHHA BJlsIHIIE BS3KOCTH CMa-
30YHOTO MaTtepliaJa;
Zp~- Ko3¢p@HuuHedT, yulnThBalOuIHid BANsIHIE HCXOAHOH UIEPO-
XOBATOCTH CONPSAMXKEHHbIX MOBEPXHOCTEN 3yObEeB;
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Z., — KO3pdUUHEHT, VUUTHIBAOILUA BJIAHAHHE OKPYKHOH CKO-
POCTH;

Z.,— Ko3hduuueHT, ydHTHIBaIOUIHH BJHSHHE Nepenaja TBep-
AoCTeifl MaTtepHaJJoOB CONpPAXKEHHBIX MOBEPXHOCTEH 3yOb-
eB;

Z x— Ko3bhdHuHeHT, YUUTBIBAIOUIME pa3Mep 3y0uaToro KoJeca.

1.3. Honyckaemoe npejnesbHOe KOHTAaKTHOE HANPSKEHHE (O pmay)

HE BLI3BIBaIOI€e OCTAaTOUYHHIX AepOopMalHil HJH XPYNKOro pa3pylIeHHs
[OBEPXHOCTHOIO CJIOS

O
HS?
OHPmMax=— SHSt i ) (5)
min

[LE Opyopy— [PEAeNbHOE KOHTAKTHOE HaNpsAXKeHue IpH  [eHCTBHH
MaKcHMaJbHOH, B YaCTHOCTH, YXAPHOH HAarpysKH;
SHStmin— MIIHIIMAJbHBIA KO3(p(HUIHEHT 3amaca NPOYHOCTH  IIPH
pacueTe MO MAaKCHUMaJbHBIM KOHTAKTHbBIM Harpyskau.
1.4. Harpysounass cnocofHOCThL mnoBepxHocTteidl 3yOneB. Harpysou-
Has cnOCOGHOCTL MOBEPXHOCTEH 3yObneB O0eCneuHBaeTCs MPH BHINOJIHE-
HHH ycJaoBHE Jioboro xpurepust (radJa. 1).

Ta6auna l

Kpurepiu | Ye10oBHA HArpYy304HOH COOCOOHOCTH
Hanpsixenne | Oy <Oyp, (6)
Opmax < OHPmax (7)
Be3011acHOCTD Sy >Symin (8)
StHst ZSHstmin (9)
Pecypc Np >Ng, (10)
Crimax < ¥t pPmux (ll)
BeposTHOCTb Ge30TKas- Py (N 2N )2 Phains (12)

Ho#l padoTw

Pyst(Ohst> Ohmax ) > Prystmin (13)

IIpaMedaHnue. S, — pacueTHelii KO3(HUUHEHT 3anaca APOYHOCTH 1151 Tpe-
JOTBpAIlleHHs1 ONMACHOH KOHTAKTHO# V(I 10CTH

0 AN
SH pem— H[{::! A ZL ZR ZL‘ Ztﬂ Z\- . (14)
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Spyes— DaCUCTHHIR XO3(P(GHIHEHT 3amaca NPOYHOCTH AJi TNpPefOTBPaMICHHUS

OCTATOYHHX Ae(POPMALHA HJH XPYNKOro pa3pylUieHHS TIOBEPXHOCT-
HOI'O CJ0Sl NMPH MAKCHMAJhHOH HArpyske

g
Ormas

Oymax — MaKCHMallbHOE KOHTAKTHOE HANpsAXeHHe 32 BeCh CPOK CAYKOH;
Ny — 4HCIO UMKJIOB HanpsiXKeHHH# B COOTBETCTBHHM C DACUeTHHM CPOKOM

CAYXKOH,

Nyg— uHCIO ILHKJIOB HanpsKeHWd B COOTBETCTBHH C 34[3HHHM CPOKOM
CJOYKOH;

P,,— Bepoarmocts GesorkasHoh paGOTH B TeueHHe 3afdaHHONO  CPOKa
CAYKOH;

Pmin— MHHHMalbHOE perJlaMeHTHPOBAHHOE 3HaYeHHe Py ;

Prst— BepoaTHOcTh Ge3oTKasHo# paGOTH NPH pacyere MO MAaxKCHMAJBHEM

KOHT&KTHBIM Harpyskam;
Pygtmin— MHHHMAJBHOE per/aMeHTHPOBaHHOe 3HauenHe P oy .

2. PACYET 3YBbEB HA NPOUYHOCTL NPHU U3TUBFE

[Ipu pacuere ompenessioT Hanpsixenue H3ruba c,. B ONacHOM ce-

YEHUH Ha NepexOJHOH MOBEPXHOCTH.
2.1. HanpsixxeHne n3rnb6a B onacHOM CEYEHUH

F.
Of = o KFYF3YﬂY3 ; (16)4
n
rie Krp — KO3(pOdHIIHEHT HATPY3KH
KF :KA KFUKFE&KF&, (17)
F,— OKpyxXHa$sl cuJa Ha AeJUTEeJbHOM lLIIJHHIDE B TOPIOBOM
Ce4YeHMH;

b— iunpuHa BeHila 3yb6uaTtoro kKoJjeca;
m,— HOPMaJbHbIH MOAYJb;
Yrs— KO3 GUUHEHT, YYUTBHIBAOUIMA BakaHue ¢dopMbel 3yba H
KOHUEHTPpAU0 HAllPSAXKEHHH;
Y3 — KosphuUHeHT, YUHTHIBAOIINE BAHsIHIe HAKJOHa 3y0a;
Ye — KO3h(uuHenT, yYHTHIBAWOIIHUH BJAUSHIE  NePEeKPHITHS
3y0ObeBR;
K4 — Ko3ddHuuIHedT, YUUTHIBAIOUIHE BHEUIHIOW JIHHAMIYECKYIO
Harpysky (HEyuYTeHHYI0 B LIHKJOTpaMMe Harpy>XeHHs);
Kry— KO3 duIHeHT, YUUTHIBAIOIUHA BHYTPEHHIOI0O AHMHAMHYEC-
Ky Harpysxy;
Krs— KO03¢h(}HLUHEHT, YYHTHIBAIOUIHH HEPaBHOMEPHOCTL paclpe-
neJeHHs] Harpy3KH MO AJHHEe KOHTahTHBIX JITHIH;
Kre— KO3 OHLHEeHT, YYNUTHIBAOIIHN pacipelesenlie Harpy3kn
MeXKAY 3yObIMIL.
2.2. Ilonyckaemoe HanpsikeHHe H3ruda Ha nepexoJHOH IOBEPXHOC-
TH 3y0a, He BLI3BBalollee YCTAaNOCTHOTO pa3pylleHdus MarTepuaJaa
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] Y
___ YFlimb ° N
Opp™—= SHTYRYXY&, (18]
FAE Opyimp — MPEACJ BEIHOCIMBOCTH 3yObeB NPH u3ruGe, COOTBETCTBY-
IOIIHH 0a30BOMY YHCJY LUKJIOB HAIPAKEHHH;
SFmin— MHHUMaJbHH# KO3(h(HUKMEHT 3anaca NPOYHOCTH;
Y y— K03} dHUMEHT J0JTrOBEeYHOCTH;

Y R— K030h(@HUHMEHT, YUYUTHIBAIOLUIHH BJHSHHE I1EPOXOBATOETH
NnepexoJHOH IOBEPXHOCTH;

Yx— ko3¢ ¢HUMeHT, YUHTHIBAIOIUA pasMep 3y64aToro KoJe-
ca;
Ys — onopHHH KO3(p(QHUHEHT (YYHTHIBAET UYYBCTBHTEJBHOCTD
MaTepHaJia K KOHIeHTPAIMH HaAPSXKeHHH).
2.3. JlonyckaeMoe Hanpsi:keHue usruba B ONacHOM Ce€UEHHH, He BH-
3BIBalOlli€e OCTAaTOYHBIX Ae¢popMauuf, XPYNKOro H3JoMa WJIH HEpPBHU-
HHIX TPelluH

Orst Ysst 19
S T ) Y ’ ( )
FSimin 6StT

rae Opo,— NpeaeJnrHOe HalpsiKeHue H3rnba npu  MaKCHMAaJbHOM
Harpy3ske

OFst=0FlimbY Nmax (20)

Ooyimp— HNPEAET BBIHOCANBOCTH 3y0ObeB npu usrube;

SFStmin— MHHHUMAaJbHBIA KO3(p(PHUIHEHT 3amaca TNPOYHOCTH IIpH
pacyeTre 0 MaKCHUMaJIbHBIM Harpyskawm;
Y Nmax— MakKcHMaJbHOe 3HaueHHe Ko3gp¢pHIHeHTa N0JrOBEYHOC-
TH,
Ysst— ONOPHBIH KO3DPUUHEHT NPl MAKCUMalbHOM Harpyske;
Ysstr— ONopHBI KO3 PHUUHEHT HCOBITHIBAEMOTO 3y6UYaToro Ko-
Jleca MpH MaKCHMaJIbHOM Harpyske.
24. HarpysouHasg cnocoOHOcTh3yOa npu usrunbe
Harpysounasi cnoco6HOCTb 3y06a npH H3rube obecneunBaercsi npH
BHIMOJMHEHUH YCJAOBHUHA JI0OO0ro Kpurepusa (taba. 2).

OFpPmax =

Ta6hama 2

Kpurepun Ycaonust tarpy ;ou :on cnocofnoCTH
Hanps:xenne | Op <Opp, (21)
Ormav  SFrpman (22)
> 23
be3onacHOCTh SF ""Sme* ( )
SEst ™ SEStmm (24)
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[Ipodormenue Tabr !

Kpurepui Y CJIOBUST narpysomMHoOi CMOcOHHOCTH
Pecypc Ny 2Ny, {25])
| OFmax<O®Fpmax (25)
BeposTHOCTh 6€30TKA3- Pp(Np >Ng)2Ppin, {27)
#ofl paboThl "
P | Prsi(0pst>Opmax) > Prstmin (23}

[IpumMevyanue Og,,,,— MaKCUMajbHOE MECTHOe HANpsXKeHHE OT H3ruha =

OIMACHOM CeyeHHH 3y6a 3a BeCb CPOK CJAYXKOBI;

Sg — pacueTHblii KOI(pQWMIHEHT 3anaca NHPOYHOCTH A NPEAOTBPALILHHAS
VCTAJOCTHOTO pa3pylmeHust MaTepuana

 Opiime Y N
SF-—_.—__._ﬁ Y
Of

Spst~— PACUCTHBIH KOI()QHUHEHT 3amaca NPOYHOCTH AJA NPefOTBPAILCHU

OCTATOYHBIX NedOpPMaUHH, XPYNMKOrO H3JIOMAa HJIH NMEePBHYHKNX TPeU(HE
npy MaKCHMAaJbHOH HArpyske;

RYXY(S , |1 24)

Opst Yosq_
GFmax YéStT

Ny — 4uCja0 UMK/IOB HaupsKLeHHH B COOTBEI1CTBUH C pPacCUETHBIM CpOKO!M

CayKOu,

N g~— 4YHC/IO UHMKJOB HanpsXKeHHH B COOTBETCTBUHH C 3aJaHHBIM  CDOKDW
CAyKObI;

Pr — BepOATHOCTL OICYTCTBHst NOBPEM(AEHHH B TeueHHe 33TAHHOCO POk J
CIAYKOH,

Proin— MHHHMaJlbHOE DErJaMeHTHPOBAHHOE 3HAUEHHE Pp

Prgs— BEpPOATHOCTb OTCYTCTBHSI XPYNKOrO HM3JI0Ma “JH OCTATOYHBAN Aedo)
Mall¥id NIIPH MAKCHMAJLHOH Harpyske,

Prgtmn~— MHUHHMaJbHOe perjaMeHTHPOBAHHOe 3Hauenue P poy.

3. Jlonmyckaercsi BBOAUTL B pacueTHBbie (POPMYJbl LOMNOJHHTEbHEE
KO3 (PHLHEHTH!, 3HAYEHHUS KOTOPHIX MOATBEPKAEHH TEOPETHYECKIIMI,
pacueTaMH HJHU 3KCIIePUMEHTAJBHO.

4. MeToabl pacueTra Ha MPOYHOCTb AKTHBHBLIX MOBePXHOCTEH 3y0bes
H Ha MPOYHOCTL 3yObeB INpH H3rudOe NpUBENEHB B NPHIOKEHUAX [— [

5 Ilpumep pacuera 3ybuaToii nepeavu Ha MPOHHOCTL MPUBCACH B
npunoxenuu 1.
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INPHJIQ/KEHHE 1
Pexomendyemoe

METO/ bl PACYHETA 3YBYATLIX NEPEJAY HA IIPOYHOCTD
AKTHBHbBIX NMMOBEPXHOCTER 3YBLEB U HA NMPOYHOCTDL 3YBbEB
[IPU U3THBE

Metoan pacnpocTpasfIOTCA HAa CHJOBHe 3yOuaThle Nepefayd BHeEIIHero 3aiefs-
JeHUf, COCTOAIIHE H3 CTAJbHHX 3y09aTHX KOJeC, HCXOAHHBA KOHTYDP KOTOPHX €O-
orBeTcTByeT TpebosanuaM I'OCT 13755—81, BcTpoeHHHIe HJIH BHIIOJHeHHHE B BHJE
CAaMOCTOSITENbHHIX arperatoB, padoraiomue c¢O CMa3kO#t B 3aKPHITOM XKopnyce Iphn
CKPYXXHHIX CKOPOCTSIX He CBHIUe 25 M/fc B Ipenesax TeMINepaTyp OKDPYXalOUEro
Bo3jayxa or muuye 40 no nmoc 100 °C

MeToaE pacueTa MOryT PacnpoCcTPaHATLCA Ha CHIOBHe 3yfuaThie IepeladH C
napaMerpaMHi, OTJIHYHLIMH OT BhIUIENepeYHCEHHBIX, €CJAH [pPH HX pacuere OyRYyT
YYTeRH JOTOJHHTeJbHLIe (PAKTODH, OKa3HBalollue CYIIECTBEHHOE BJNHSAHME HA INpoY-
HOCTb.

Mertoapl pacuera He PacHPOCTPAHATCH HA Nepefaul, NPOYHOCTH KOTOPHIX HAa-
LeAHO ONpenesieHAa HAa OCHOBE 3KCHEPUMEHTOB, ONBITA2 3KCIJyaTalMH H NOoao0Hs

1. O0mue noJoxXeHus

1.1 TepMunsl n o0603HAYEHHS, OTHOCHIIHEC K reOMeTPUH H KHHeMaTHKe 3Yy0-
raThX nepepay, — 0o F'OCT 16563082 u I'OCT 16531—82

1 2 OcHOBHbBle TEPMHHH H ONpeneJleHHs, OTHOCALINECS K NPOYHOCTH 3yO4aTplX
yepenad, npuBelieHn B taba. 3.

Taoanuma 3

TepMmun Onpenenenne
|
Harpysoynas cnoco6HocTh 3y6ua- Harpy3ka, Kotopylo MoxeT 6e30TKa3HO Iies
TOW NepeNauy pepaparb 3yfuarad nepejsada B TeueHue 3a-

AAHHOrO CpoKa CAYXOH npd 3aJaHHHX pPeXKH-
MaX HarpyxeHHsd H YCJOBHAX 3KCINyaTaHH

KoHTaKTHass NpPOYHOCTb  AKTHB- Crnoco6HOCTh aKTHBHBIX IOBepXHOCTeli 3yOb-
BEIX NTOBEpXHOCTEHR 3yObeB eB ofecneyuBath TpebyeMy®  6€30NaCHOCTH
IPOTHB NIPOrpeCCHPYIOLUEr0 YCTaJIOCTHOIO BHI+
KpallMBaHHs, a TaKXe IpefoTBpaileHue o0c-
TATOYHOH Ae(pOopMalUH HJAM XPYNKOro paspy-
lTUEHUA NOBEPXHOCTHOrQ CJof
|

JIpoynrOCTb 3y6beB NIPH H3THOE Cnoco6HocTh 3y0ObeB obecneunts  Tpebye-
MYyI0 6e30NaCHOCTb NPOTHB YCTAaJOCTHOTO WIIH

|XpYyINKoro usJjgoma 3yba, a TakxKe ero OCTa-
TOYHOH AefdopMaiiu

1 3 MeTtoa pacuera reoMeTpHYECKHX H KHHEMAaTHYECKHX HNapaMerpoB 3yOuatolh

Tepeiayl, NPHUMEHsseMbIX B pacyeTe HA mnpou”octs, — no I'OCT 16532—70 uan wo
TDUTOKEHNI0 2 HacTOosllero cravgapra.
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1.4. byksenunie 0603HAYCHUA, HAUMEHOBAHUA NAapaMeTpoB B EAHHUIE BIMepe-
HUH npuseaeHn B tada. 4.

Tabawuira 4

0O603saveHe EauMenoBanuc Hﬂﬂ?ﬂ) ,ng;lﬁt:: HyH=

', 7. Mexocepoe paccTofgHte, MM | Ta6a, 20, m. 1

b lilupuaa BpeHua 3ybyatoro kKoJeca, MM t Ta6a, 5, nm. 3

b Pabouasa mupuHa BeHua 3ybuartoft nepepaun, | dopmyna (2)
MM i

c’ YaenbHas HOPMAJbHAs XeCTKOCThb Hapbl 3y6b- | Tagn, 6, n. 7.1.2
e, H/(MM-MKM)

Co Cpeausa yuaenbHaf TOPUOBAA XKeCTKOCTb 3yOb- | Ta6a. 6, n. 8.1
es napbl 3y6uatuix kKogaec, H/(MM-MKM)

d HenauredoHuid 1HaMeTP, MM Tabs. 20, n. 3

d, JuameTp BepuidH 3y0ObeB, MM Ta6na, 20, n. 5

dg OcuoBHoil piaMmerp, MM } Taba, 20, n. 4

E Moayab ynpyroctd martepuana sybuarore Ko-| Ta6a. 6, m. |
jgeca, Mlla |

F; OxpyxHafi cula HA JAeJiHTEeJbHOM LuauHApe B | dopmynaa (2)
TopuUOBOM ceueHuu, H

Fp Oxpyuas CHIa HAa JgeduTeqbHOM  umauape | 1264 13, n. 1
nNpH pacuete HA BBHIHOCJAMBOCTbH Inpn u3rube, H

F i OKpysHast Cilia Ha AeAWTeNbHOM  uuaungpe | 1461 6, n. 4
ApH pacueTe Ha KOHTAKTHYI0O BHHOCJHBOCTL, H

Fq Jonyck wa HanpasJenue 3y6a, MKM | Taba. 5, m 7.1

For OTKJOHCHYE TOJOMXKEHHS KOHTAKTHBIX  Jaunpil | Ta6a 5, m. 12

geJeacTsye yiupyrod pedopMauHH H 3430pa B
MOAIIHIMHIIKAX, MKM

fg dakTIUecKOC OTKJIOHEHHE TNOJOMeHHS KoHTak- | [a6J. 6, m. 7.1.1
Y | THBX JuHiil B HauaJabHEE nepnojg paboTsl mepe-

pau, MKM

f,z OTKAOHCHHE SIOJ0MKEHHA KOHTAKTHBIN  ausult | 1264, 6, m 7.1.1.1
BCAGACTBHE [OrpellHOCTeH HU3rOTOBJEHHS, MKM

Fpo [{peicibHOe OTKJOHEHMe wWara  3auengenus, | 1364 5, 1. 8
MKM

o Kos(@uiicHT, ySuTHBAOLIMIA BANsHHE pasHoc- | 101 3

T [yaros 3anenjieHuss 3yOneB LIeCTePHH H KOJie-
ca apu pacuete KoshduunenstoB Kyy v Ky,

H g TsepaoCcts cepAaleBHHB 3yOuaToro XKoJeca Tabn. 5, n. 17

H, Taepaocth NOBEPXHOCTH 3yGyaroro KoJeca Ta6a. 5, n. 16

h, TonuHa ynpoyHeHHoro c¢Jj1os A0 ucxojnod | Ta6a. 5, m 15
CTPYKTYpBl (CEpPAlLeBHHBI), MM

K, KovthhuHCHT, YUHTHIBAIOUIN BHeLIHIOlD AuHa- | Taba. 6, 0. 3

MHYECKYI0 HArpy3Ky (He YUYTEHHYIO B UHMKJIOrpaM-
Me HaArPYHCHHA)

Kas Kosdhduunent K, npu pacyere Ha Makcu- | [1. 4.2.2
MAJTBHYIO HATPY3KY
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[1podosrxcenue raba. 4

O6o3Hauenne Haumeliopaiiye Hm:jg,%gﬂl?:;lg;'“w-
| - |
KF‘ KoadgdHilMeHT HArpysKku ) dopmyna (33)
Kg, KospduuuesT, yuHTHIBA- Ta6a. 13. n. 3
JOULHE BHYTPEHHIO JHHAMH-
’ | 4eCKYI0 HArpyaKky IpH pacyeTe Ha
Kro, |  Koaddbuuuesr, yuyUTbLIBA- { TTPOYHOCTE Tabn 13, n. 4
IOUiNA  pacnpeaesicHHe Har- { 3ybbeB npH
| Py3KH MeXay 3ybbamu H3rube
KFB Koaddpuuynenr, yuHTHIBaIO- Ta6bus. 13, n. 5
HIMH HEPaBHOMEPHOCTH  pac-
npeaesieHus Harpy3ku 1o
NJKHC KOHTAKTHHIX JIMHUH
Ky |  Kosdpduuuenr narpysku ) il. 3.1]
Ko, Ko3®drHeHT, yIUTHIBAO- Ta6n. 6, n. 8

| LIMA pacnpeiesieHHe Harpya-
KU MCKAY 3yDbAMH

]

K Ko3sdhduiiuedT, yIHThIBA- | Ta6at. 6, n. 7
JOILHA HepaBHOMEPHOCTL pac-! MNpI pacuete

| npenesjenst Harpy3kH no JJH- } Ha MPOYHOCTD

He KOHTAKTHBIX JHHHH AKTHBHBIX T1O-
BEPXHOCTCH

Kyo Koagp¢uuuent, yunroiBa- 3y65eB Ta6a. 6, n. 6
IOIIHA BHYTPEHHIOK 1lHAMHU-
YeCKYIO Hal PYShy

Kt ' Kos(duunenr, yunThiBaio-; Taba. 6, n. 1.2
ILHH npupaboTKy 3yObeRr )

Ly | TpebyeMmblit pecypc, d Ta6x. 5, n. 11

m HopManabHBI MOAYJb, MM Ta6a. 5, n. 2

N YUnes10 MKJI0B HaNpsizKeHUH

Nr |TonazaTesb cTeneHH Aas nepecyera Kyg B Ta6a. 13, n. 5
KF-;

Npg JKBUBAJICHTHOC UYHCJAO IIMKJOB  Hanpsxeuwd | Ta6a. 13, n. |
MpH pacueTe H3IrHOHOH BBLIHOCJAUBOCTII

Ny DKBIBAJCHTHOE YHCJO LHKJOB  HanpsxKeHu# §{ Taéa 11, n. 3
IpH PacucTC KOHTAKTHOH BBIHOCJHBOCTH

Nk Hicmo wika0B HalpsikeHud B coortBeretBii ¢ | Tabu. 11, 1 3
34,14HHBIM CPOKOM CJYXKOH

N Elim Hueno kOB HanpsKCHHA, cooTBercTBywee | TaGa. 3. nm i1.}

neperndy KPHBOH yCTaJd0CTd, NPH pacyeTe HA H3-
FIOHYI0 BBIHOC/HBOCTh

N gim Uueso HHMKJI0B HanpsikeHuit, coorsercTtpywoiee | Ta6a. 11, n 3.1
neperudy KpHBOH YCTaJsOCTH, NPI pacyeTe  Ha

KOHTAKTHYIO BBIHOCJIHBOCTD
n YacroTa BpameHuss, MuH— ! Ta6a. 5, n. 10
P, [Tapamcrp nporybepania, MM Ta6a. 13, 1. 6
qr llokasarenb crtenedu KpuBOH ycrtadoctH npu | Taén 13, m 11

pacueTe Ha H3ruOHYIO BBIHOCJIUBOCTE
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Q0603HageH e

qH

I[Tpodordxcenue Taba. 4

| lanMeHOBaH HE

[TokazaTenb CTeleHH KPHBOH YCTaJOCTH INpH
pacyeTe Ha KOHTAKTHYIO BHIHOCJHBOCTD

[HlepoxoBatocTs  moBepxHocTH N0  TOCT
2789—73 (BHICOTa HepOBHOCTeH npoduist), MKM
Pacyerubli KO3()(UIIHEHT

Npy pacuere
Ha H3rHOHYIO
BLIHOCJUBOCTD

3araca NPOYHOCTH

MunuManbubfl xo3dduitu-
eHT 3anaca NPOYHOCTH

KosgpduineHT 3anaca INpoOYyHOCTH MPH pacuere
Ha [OPOYHOCTH 3y6beB npu H3rHOe MAKCHMAaJbHOM
Harpy3KoH

PacueTHni#t KO3hbHIHEHT

3anaca IpOYHOCTH npu pacyere

HA KOHTAKTHYIO

MuHuMansHul Ko3dduu- BBIHOCJHBOC 't

@HT 3amaca MPOYHOCTH

Bpamaroimuni moMernt, H-M
OKkpy>XHasi CKOPOCTh HA JEJHTEJbHOM IIHJIHH]I-

pe, M/c

YpennbHag OKPYXHas  AHHAMHYeECKas CuJa,
H /MM

KoadduuneHT cMmellleHH

Kosddunvest, yuYHTHIBAJOLIHA  ABYCTODOHHEE

NPHJIOKEHHe Harpy3KH
Kosadduuuent, yuyuTHBaIHl Bausuue gedop-

MAalHOHHOI'0 YNPOUYHEHHR HJH SJAEKTPOXHMHUeCKOK

o6paboTKku nepexonHoft moBepxHOCTH 3y6a
KoadpopnumneHr, yuursiBaomufi dopMy 3yba
KOHIIEHTP AL MI0 HANpsIXKeHHUH

KoadpdpunuenT, yuuTHBAaOIIUR BJAUAHHE WIHPO-
BAHHS NepexoAHOoR NMoBepXHOCTH 3y0a

Kasdbduuuent
HOCTH

Ko3adpdpuuuesr, yuuThBa-
jomui BJAUSAHUE  LIEpOXOBa-
TOCTH NepeXOAHOR  moBepx-
HOCTH

Kosdduunest, yuurhBa-
OINMA TEeXHOJNOMHK H3TrOTOB-

ROJroBey- )

npu pacuyere
Ha U3THOHYIO

e BLIHOCJIHBOCTD
3y0be
Kosbdunuedr,  yyuTHBa- yobes
JOLLHA pasMmep 3y6UaToOTO KO-
Jreca
Kosddunuenr, VYUTHIBA-

IONIHA BAHSIHHe cnocoba Io-
JYYCHHS1 3aroTORKH 3y064arTo-
ro KoJeca

Homep Tabanus, NyH-

KTa, GOpPMYJAL
| Ta6a., 11, m. 3
Ta6n. 11, n. 4
Ta6a. 13, n. 11
Ta6n. 13, 11
Ta6n. 18, n. 2
Ta6a. 11, . 2
Ta6n. 11, m 2
Ta6a. 5, 0. 9
Ta6a. 20, . 10
Ta6a. 13, m. 3.1
Ta6a. 6, o 6.1
Ta6n. 20, n. 4
Ta6a. 13, n. 10.6
Ta6a. 13, n. 104
Taba. 13, 6
Tacan 13, n. 105
Ta6a. 13, n. 9
Ta6a. 13, n. 13
Ta6a. 13, n. 10.2
Ta6a. 13, n. 14
Ta6n. 13, n, 10.3
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Ilpodoaxcenue taba. 4

Hovep TabAHub, TYH-

’aumeHoBaHu e KTa GOpMYaH

Kos¢pdpuunuenr, yuutThBa- l( Ta6u, 13, n 7
IOLLHA HAKJIOH 3y6a

Kosdrbuument, yynTHBa- Tabn 13, n 12
OINMA IPAJVeHT HaNpsXKeHHH
H Y4YBCTBUTEJbHOCTH MATEPH-
aja K KOHUeHTPaAUHH Hanps-
| Kenu# (onopHBI KO3 dH
[[HEHT) l

OnopHbld K03¢dPULLHEHT PACCUUTHIBAEMOro 3y0, | I1 424
YaToro KoJeca NpH MakCHUMAaJbHON Barpyske

OnopHblit  Ko3dduHeHT ucnuThBaeMoro 3y06 |1 424
YaToOro Kojgeca NPH MAaKCHUMAaJbHOH HArpyshe

KoadgdunueHT, YUHTBHIBAIOIIHA  NepekphiTHE Tabn 13, n 8
3yObeB Np# pacueTe HA BBHIHOCJAHBOCTH NPH 13ri |
Oe

3Haucnue RpuUpabOTKH, yMeHbLIaolllee OTwao-| Tada 10
HeHHe 1lara 3alelleHud [,p B pe3yJabTaTe U3
HOCA, MKM

KoadgruneHT, yyHTHIBalOWIKMA  MexaHnueckue | 120 6, m 1
CBOHCTBA MAaTepPHaJIOB CONPAXKEHHBIX 3)0YarbiXx |
KOJiec, (1’\J’LHa)_U'5 1

Kos(p¢Huuent, yunThBawwiui ¢opMy conps- | Tada 6, m. 2
JKEeHHBIX NOBEPXHOCTeH 3yObeB [

Kospduuuedr, yuyuthiBapomuil BausgHue ssskoc | 126 11, m. 6
TH MacJia Ta6a 11 2
Ko3ppuuueHT J0JroBEeYHOCTH ]npn pacaere adba 11, m
KosbdHuueHT, YIUTHIBAIOWHMH |HA BHIHOCJHU- Tabn 11, n 4

BJAHSIHHE HCXOAHOH  IHEPOXOBa- BOCTb AKTHB-
TOCTH CONpAXKEHHBIX NOBEPXHOC-|HBIX HOBEpPX-
TeH 3y0ObeB |HoCcTelt 3y6GheB
Koadoduurest, yuuThiBaroHIui pasmepsl 3y6ua | Taba 11, n 7
TOro KoJeca
Kosdppunmedt, yuuThBalOUIUA BJAHsHHe  ox- | Tada 11, m 5
PYXKHOH CKOPOCTII
Koap¢HunesT , YYUTHIBAOILHA  CYMMADHYIO ITaﬁJI 6, m. 3
AJUHY KOHTaKTHhIX JHHUH
Uucao 3y6beB Ta6n. 3, n. 1
JKBHBaJEeHTHOE UYHCJIO 3yObeB | Tabn 20, n 9
HeaureapHnift yron npoduas B topuosom cc | Taba 20, m 1.1
YeHHH, paj
Yroa zancngaeHus, paj Taba 20, m. 1.2
Yrosa HaxJoHa, rpaj Tabn. 5, . 5
OCHOBHOH yroJ HakJoHa, pal Tabn. b, n. 2
Kospbupueurrsl, YUHTHBAWOLINE BJIIAHHE BHAA | Taba, 13, o 3.1.1
3y6ua10if nepepaun U MoaubHwauun npodnas | Taéa, 9
10JOBOK 3yObeB IPH pacyeTax
Ko3¢ddHuunueHT TOPUOBOrO NepeKphiTif | Taba. 20, n. 6
KosdhdiineHt 0ceBo1 0 nepenphuiTig | Tabn 20, n. 7
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IIpodorxcenue taba. 4

HoMep TabaHUH, NyH-

QOfoznavenue I"TanmeHOBaHHKE Kra, GOpMyJbL
T — I —_—
€ CyMMapHBIH KO3()DHUIHEHT NepCeKPBITHSA Ta6na. 20, n. 8
Kosdduunent [Iyaccona Ta6a. 6, n. 1
O Hanpsixenue usruba B onacHom ceyeHWH Ha | []. 4.1.1
nepexofHoi nosepxsoctu 3y6a, Mlla

o IIpenca BwiHocnuBocTH 3yO6beB npu  u3rube,| Ta6a. 13, m. 10
Flimb MIT4 ’
ogmmb [{pesen BoiHocausBocTH 3yO6heB npu uarube, co-| Ta6a. 13, m. 10.1

OTBETCTBYIOIIH O430BOMY UHCAY LHKJOB HaIps-
;cenui, MIla |

Otmax Hanpsixkenne wmarun6a 3yba npu MaxkcumaJsbHOR | I1. 4.2.1
Hal PY3Ke

Opp Honyckaemoe HanpsxeHue usruba syba 1. 4.1, ¢p-na (39)

O rpmax Honyckaemoe HanpsixkeHHe npu H3rnb6e 3y6a | [1. 4.2.4
MAKCHMaJbHOM Harpyskoit, Mlla

O KoHTakTHOoe HanpsxeHHe, MIla I1. 3.1

% im [Ipeses KOHTAKTHOR BHIHOCJMBOCTH Ta6a. 11, n. 1

Opynax KoHTakTtHoe HanpsykeHHe IIpH MakKcuMaJgabHo# | 1. 3.2.1
HarpysKe

Cup JHonyckaeMoe KOHTAKTHOE HanpsiXKeHue 1. 3.1.2

Ogpmax JJonyckaeMoe KoOHTakTHOe HampskKeHue npu|lIl 3.2.1
MAKCHMAaJbHOM Harpyske

G, Ilpenen ycranocTH MarepHana 3y6Guaroro Ko-| Il 3.2.2
Aeca, Mlla

[IpuMevanusa:

[. ITpuusiTe! cieaywomue OCHOBHble OYKBeHHHe 0003HayeHHs pacyeTHHX MNapa-
METPOB:

F — oxpyxHas cuiaa, H;

K — xo3dduuueHT, YUYUTLIBAIOUHA BJUSHHE OTIAeNbHHIX (aKTOpPOB HAa DacHeTHYIO

HArpy3Ky,

S — Ko3dpduuueHT 3anmaca NPOYHOCTH,

T — pacuerHasi Harpyska (spamiamouiu#t MoMedt), H-M;

w -— yjaedbHas OKpyxHas cuna, H/mm;

Y — ko3bduuHeHT, yJyUTHIBAIOWUA BJAHAHHE OTHENbHHX (PAKTOPOB NpPH pacyeTe

H3rHOHOH TPOYHOCTH,

Z — TO Xe, OpM pacuere KOHTAKTHOW NPOYHOCTH,

o — HanpsxeHue, Mlla.

9. [IpHHATH CaeAYOUHe OCHOBHHE H JOMOJHHTENbHBIE HHIEKCH Aad GYKBEeHHHX
0603HAYEeHNH pacyYeTHBIX NapaMeTpPOB:

F — otnocauiuicad X u3ru6HOM INMPOYHOCTH,

H — orHOCAI{MMCA K KOHTAKTHOH MPOYHOCTH;

P — JOoNoJHUTCALHBIH HHAEKC, OTHOCAINHACA K JONYyCKaeMOMY HallpsaXKeHHIo;

| — OTHOCSIUUHCH K LIeCTepHE;

2 — OTHOCSIIMACH K KOJecCy.

OrcyTeTeie UHQPOBOrO MHJAEKCa O3HauyaeT OTHOLIeHHE K JioGoMy 3ybuaTomy KO-
Jecy nepenpaun

1.5. PekoMeHAYIOTCS CACAYIOLIHE BHAB NPOBEPOWHHX pacdeToB HA MPOTHOCTDS
15.1. Pacuer H2 KOHTAKTHYI0 BHHOCHHBOCTb (NpelOTBpaleHHe YCTAJOCTHOTO
BHKPAIMKBAHHSI AKTUBHHIX NoBepxHocTed 8ylbeB)— 1. 3.1
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1.5.2. Pacyer Ha KOHTAKTHYI0 NPOYHOCThL OPH JNEeHCTBUH MaHCHMAaNbHON Harpys-
K (npeJoTBpalleHne OCTAaTOYHOH AedopMaluUH HJAM XPYNKOrO pa3spylleHus IOBepX-
HOCTHOrO CJIost) — 1. 3.2.

1.5.3. Pacuer Ha riayONHHYH KOHTAKTHYIO BHHOCJHBOCTH JJSI A30THPOBAHHHIX,
LEMEHTHPOBAHHBIX H HHTPOUCMEHTHPOBAHHHX 3y0uaTHIX KoJec  (NpeaoTBpallleHHe
YCTAJAOGCTHOTO TIJAYOHHHOrC pa3pywieHHA H NOCAeAVIOUiero BHKpAUIHBAHHA AKTHBHAIX
NOBCPXHOCTER 3y6beB) — TPHAOKeHHe 8.

154. Pacuer Ha rayOUHHYIO KOHTAKTHYI0O NPOYHOCTb NPH AEACTBHH MAaKCHMAJb-
HOH Harpysku (lpefoTspauiedse NPOAABJAHBAHHA YIPOYHEHHOrO CJ0f, HCKAMXKEHUS
npoogiiell U NoCJAeAYIOUIEro UX pa3pyllieHus)

[ICMCHTIIPOBAHHBIX W HHUTPOUEMEHTHPOBAHHHIX 3y6UaTHIX KOJEeC — IMPHJAOMKEHHe
8.

[Ipumeuanue. B pesepcuBHBIX 3yO4aThIX Nepefauax, ec/H VYCJIORHS HX pa-
60THl (3HAaueHHe HArpy3kd, AJHTEJbHOCTh JAEACTBHA, 4YacToTa BpAalIeHHS 3yO064aThX
KoJieC W T1ip.) NPH H3MeHEHHH HanpaBJieHHs BpallleHHs MeHHIOTCH, pacueTH Ha KOH-
TAKTHYIO NPOYHOCTb H IJYOUHHYI0O KOHTAKTHYI0 NPOYHOCTh AKTHBHLIX NOBepXHOCTef
3yObeB a8 Kax/Jod paboued CTOPOHH 3y6a 3y64yaToro KoJeca cJHAeAyeT NPOH3BO-
JHTHE KaK JJI9 CAMOCTOATEJbHOH INepefayH.

1 5.5. Pacuer Ha BBIHOCJAHBOCTBE NPH H3rube (mpeagorBpalleHHe YCTAJNOCTHOIO
H3Hoca 3yb6beB) — n. 4.1

[.5.6. Pacuer Ha mnpouyHoCTb NP H3rube MaAKCHMaJbLHOA HArpyskof#t (npenor-
BpalUleHHE OCTATOUHOH AedOpMAalHH HAH XPynKoro muijgoMa 3y6a) — n. 4.2

1.6. IIpOEKTHPOBOYHLIH pacyeT AN OPHEHTHPOBOUYHOro orlnpejgeseHusa rafapHros
nepenaud u MOAYJS NpuBeJeH B pasfh. b.

1.7. Ucxoausle nanHble JOJA pacyeTa Ha NPOYHOCTL INpHBeleHH B Talba. 5.

1.8. PacuerHnle dopMyns npeacraBieHbl ¢ npumeHenneM epuuHnn CH, a Takxke
LPATHLIX H AOJbHBIX OT HHX.

2. Ucxoanpie panHme

HMcxoaHbie pauuble, HeoGXOAHMBIe AJS NPOBEeAEHHS NPOBEPOUYHLIX PacyeroB, NpH-
nhM10HB! B TAOM. 5.

Tabaunuma 5

HaumeHoBauue AaHHOTO O6o3tavuenue
1. Huchio 3y6bes 1mieCTepHH W KoJeca 21, 22
2. HopManbHBIA MOAYJib, MM m
3. lllnpuHa BeHNOB 3y6UaTHX KoJeC, MM by, be
4. KospduuneHTsl CMellleHH UIeCTePHH H KaJeca X1, Xo
D. ¥ToJ HaKJOHRZ, Tpaj. B
6. Hanuuyne uAH OTCYTCTBHE MOAH(DHUKAUHUH TI'OJOBKH —
3y0a
7. Crenenp TtouHoctH nepenayn no [OCT 1643—8I
7.1. Jonyck Ha HanpasJjeHue 3y6a, MKM Fq
7.2. TlpenenpHble OTKJIOHEHHs Wiara 3aleNJeHusi, MKM foprs [pbe
8. lllepoxoBatocte mosepxhHocty nmo I'OCT 2789—73, Ra
MKM
9. nknorpamma narpyxenus 7=Ff(N ) | —
10. HacToTa BpaieHHa Beayliero 3yfuarToro KoJieca, n
MUH—!
11. Tpe6yeMmbft pecype, d Ly
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fIpodoamenue raba. 5

HauMeHOBAHUEe Januoro Qfo3nauenue
12. OTkJOHEeHHe nNOJOXKEHHST  KOHTAKTHBIX  JIHHHH| [oE
BCJIEACTBHE YNPYron nedopManiuy U 3a30pa B MNOAIIHUM-

HUKaX, MKM
13. Mapxka crann 3ybuathx KoJjec
14. Cnoco6 ynpouyHsiollled o06paboTKU 3y6UaTHIX KO-

||

ec

15. TosuiliHa yNpouyHAIOLIEro €108 140 1ICXOJHOMH Rive Hito
CTPYKTYPH (CEpPRAUCBHHBI), MM

lt;). TBepaocTh nopepxHOCTeH 3yOHaTLIX KoJgcc (Cpel- Haye Hoo
HAS

17. TeeprocTh cepnrueBlHb 3y64aTHX KoJec (cpen-| Hyys Hipeo
HA5 )

18. Ilpeaean TeKyvuecTn MaTtepnata 3y04aToix KoJec, Oris 079
MI1a

3. lposBepAYHbIH pacueT HA KOHTAKTHYIO [IPOUHOCTD

JI. TIpoeepouysbil pacyeT Ha KOHTAXKTHYK BHRHOCIJHHUBOCTDH
KoHTaKTHasg BLIHOCMIIBOCTD YCTAHABJAMBAETCA CONOCTaBJEeHHEM JeACTBYIOIIHX B
MOJIIOCC 3alLEeNIeHNlst pacdycTHOro 1 AONYCKACMOro KOHTAaKTHHIX HAalpsKeHnH

311 Koutantnoe HalpsXkeHie B 1oJioce 3auennieHua npH K gy=1 onpeaensior
CJACAYIOULIM 00pa oM
_FL'H w1
Opyn=Lrg ZyZ ]/---—-—- —_— (32)
HO E “H “¢e bﬂ)dl 7

KoaddunueHT Harpyski Ky onpellefgioT MO 3aBHCHMOCTH

K=K KoK pgKyg « (33)

[lapameTpn B ypapHeHuax (32) u (33) onpeaeasior mo Tab.. b.

Mpumeuanune, B npakTHuecKHX pacyerax MOryT ObiTb ICNOJNL30B2HLI 3a-
BUCUMOCTH

b F,py (u+41) .
" Tbed, u '’

CH= -Z_IE LY
312 JonyckaeMbie KOHTAaKTHbieé HANPSXKEHHA O yp ONPEACHAIOT  Pa3l&IbHO
aNs UiecTCPHH H KOoJeca mo ¢opmyae

g ZN
UHP'—": Hg“}; ZR Zﬂ ZuZx ® (36)
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Ta6anuma 6

O6o3Ha-

HaunmMeHOBaAHHE MapaMeTpa qyeuue

Meton onpegesieHus

1. Kosdhduuuedr, yuHTHBaA-| Zg

|
olluii MexaHHYecKHe CBOACTBA Zp = 5 5 ,
COTIPAXKEHHBX 3y064aTHx KoJec ( l—v} 1"‘""2
n |+
E, " E,
s Ey=FEy=F n vi=v9=0(,3
NPHHHMAIOT

ZE= V 0,175'E .
Hns cranu npu E=2,1.108 MIla

2. Kosdduunent, yuuthBa-| Zg [To yepr. 1 uan dopmyne
OLIHA (HOPMY CONPANKEHHBIX IO- I
BepXHOCTeH 3y6beB B TOJIOCE Z = 2cosBp
3auenvieHus COS a, tg age
3. Koadpopunuenr, YuUHTHIBA- | Z, [To uepr. 2 uan bopmynam
OWHKE CYMMApPHYIO AJIHY KOH-
TAKTHBLIX JHHHH 7 V‘l—ﬁa 0
g — 3 JAAA GB =
7. — G—eg )l ) | 2
€ 3 g
oL
and eg <l
1
Z, = — a4 gy > 1
T
4. OKkpyXHas CHIa Ha Aedu-| Fyy F - 20007,y 20007y
tH=—————— ————— =
TeAbHOM unauHape, H d, d,
[Ipy nmepeMeHHHX HarpyskKax ompepneds-
JOT IO NPHJAOCKEHHIO 3
S : R -
o. Koapduuuenr,  yuurmBa-| K, K,=1.
IOUIHH# BHEWIHION JAHHAMHYECKYIO )
HATPY3KY ; Ecan B LIHKJIOIrpaMMe  HC YUTEHH

BHEUIHIIC AHHAMMWYECKHC HArpPYy3KH, TO
MOXKHO BOCIIOJIB30BATHCH  OPUCHTHPO-
BOYHBIMH 3HQICHHAMIT K, , TPHBEHEH-

HEIMH B NPUJONXCHHH 4 AJ4 HEKOTOPBIX
j | MALIWH 4 MeXaHH3MOB
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I1podormenue taba. &

HaumeHoBraune mapamertpa

6. KosdhdpuuueHr,  yuHTHIBA-
IOIILHA JUHAMHYECKYIO Harpysxy,
BO3HHKAMOIILYIO B 3aleNyeHHH A0
30HB! pe3QHAHCA

6.1. YaenbHast oKpyXHasg -
HaMuyeckas cuna, H/Mm

6.1.1. Kosd bunuenr, yuus
IOUIHH BJAHSHAE BHIA
nepejaun 1 M ) G
hHUIA ronor ]

61.2 =n
BAIOLL I'
ros
#iH H KoJeca

O6o3ua-

gyeHHe

MeTox onpenencuus

[Ipu BLINOJIHEHHH YCJOBHSA

V24
- 1000-<1 15 OpPAMO3YOHX
nepejau, (34)
V24
1000 < 1,4 A5 KOCo3y6uIx
nepegau (35)
ONpeneNsoT No Gopmy.e
W, b
Kp=14v,=14+_1H0 %

rae vy — JHHaMHyecKas A00aBKa.

Illpu nHeBbimonHeHun yciopuin (34) »
(30) onpemensilOT Mo IPHIOXKEHHIO O

wHU:'_"aHgoU l/?_f .

[IpumMeyannas:

1. Ecan ¢ wecrepHeit XeCTKO CBA-
3aHa MaccHBHasg geraJb (Hanpumep
3ybyaToe KoJeco, ojJeToe Ha BaJ-liec-
TePHIO B HENOCPEeACTBEHHOH OJH30CTH
OT 3TOH HICCTEPHH) ¢ MOMECHTOM HHeEp-
UHH B ¥y pa3 OOJbIUHM, YeM Yy ulecTep-
HH, TO 3HauYEHHE Wy, CJAECAYET YyBeIli-

(I+u®) y

| 4UTL B -pas.

Uy
2. Ecan sHaueHus wg, , BHYHCJEH-
dble N0 (opMyJe, HNPEeBHINAIOT  Ipe-
leJbHbie 3HaueHHus1, yKasaHHbIe B Tal.J.

'/ WX cJeayeTr OPHHHMATh  PABHbLIMH

| M 1pefeNbHbIM 3HAYEHHAM
0 Tabdbn. 8

r 6 9
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I podorxenue raba. 6

HanmeHoBaHUEe NapaMerpa

7. Kosddunnenr, YUHUTBIBA-
IOIIHA HepaBHOMepPHOCThL pacnpe-
JedeHHs]  HArPY3KH 1O JIJIHHE
KOHTAKTHRIX JIHHHHA

7.1. Kosbhduineur, yuaThiBa-
IOLIHA HEPABHOMEPHOCTh paclpe-
LeJIeHHA Harpysxu Nno JAJHHe KOH- |
TAKTHHIX JUHHKH B HayaJbHBIH I1e-
PHOL PaonOThH HepellauH '

7.1.1. @akTnucckoe OTKJOHC-
Hile NOJOKCHHSA KOHTAKTHBIX JIM-
HHA B HavyaJbHBH nepuox pabo- |
TH! 1epegaun

7.1.1.1. OTKJI0HeHUE nOJOKE-
HIU KOHTAKTHBIX JUWHHH BCJCI-
CTBIC 110! PCHIHOCTeH H3TOTOBJIC-
HUA

O86o3Ha -
yeHHe

Kyg

|

Mero[ onpeneseinga

[IpM AONOJHHUTEIBHO 3aJdHHBIX KOH-

CTPYKTHBHBIX napaMeTpax nepenays on-
pefeliieTcs MO NPUJIOKeHHO 6.

Hasi npsaMo3yOGBIX W KOCO3YOBIX Tle-
penay npn Wys <1,3

0 ,4bwfgycr COS ar

Koa_-j:l—{- —— T
f FtHKAKHﬁZE
b 2
+Kk(d_:g ) '

rie Kx=0,14, ecan MakcuMaJabHas Op-
AuHaTa 3MIOPbl paclpeneieHHs yAelb-
HBIX Harpysok II0 IIUpHHe 3ybuaToro
BCHIA pacrioJloKeHa CO CTOPOHBlI MO-
BOAA Bpamalomero momeHra; Kpz=—
—0,08 — B HPOTHBONOAOKHOM cClyyae

Il 11eBpOHHBIX mepeaay ¢ CHMMeET-
PHYHBIM PacrnoJoXKeHHeM OTHOCHTEJbHO

ONOp, NpH NHOABOAE MOUIHOCTH C OJHOH
CTOPOHBI, HpH 3aUCIJICHHH ILeCTCPHHU
TOJbBKO C OJHUM KOJeCOM H Wpa=—

=by/dy>1,3 KO3DOHIHEHT K* o OT-
pCcAeaAT no hopmyae

) (w b, )2,56
riac b p — WIHPHHA KaHaBKH MeXAY

NOJIYIHCBPOHAaMI}

fgv :ka ‘_ka

[Ipn Haguyll 3HAYeHHUA J0NycKa
[hz=a3 Iy,

FAC @, —KO3P@UIKEHT, YUHTHIBAL il
i

CTAaTHCTHUCCKOE PaclpCAeJeHHe Morpetl-
HOCTEH I KDHTCPHH JAOMYCTIIMOTO [OB-
PCHKIACHHST AKTHBHBIX MOBEPXHOCTEH
3yObeB; AJd fcpclay ¢ TBEPAOCTbIO TiO-
BEPXHOCTEH 2yO6beB 0O0OHX  3ybuarthix
KoJgec H>350 HV

aB :2"0,5,
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ITpodonrxcenue raba. 6

Q6o3Ha-

HauMmeHoBaHHe NapameTpa yeHHE

Meton onpefenenus

\ ‘,u.;m nepejgad ¢ TBePAOCThIO MNOBEpPX-

| HOCTH 3y6beB XoTsi OBl OgHOro 3ybua-
‘ | Toro Koseca H<350 HV

GB }0,3

7.1.2. YieabHas HOpMaJbHaf | I[To yept. 3 Hau dopmyae

)KeCTKOCTb napu 3y6eeB, H/ ¢’ 1 0 1425
/ (MM-MKM) | ——=0,05139 {—-—?——'— -

T o8 o
, 1860
— 0,01, —
299

0 1027
2T 10, 00455x, -

21
0,3762x,
cp2
— 0,00054.x;
20

7.2. Kospoduuuent, yuntuBa- | Kpgw |Kuw=!—75 00 ov200 L0005 -
joutufi npupaboTKy 3ybbes (0,01H 4,4-2)%(v +4)

2
+ 0,00734x —

[IpumMmeyanue, B dopMyay noa-
CTABJAETCA 3HayeHHe TBEPLOCTH MeHee
TBepAOro 3sybuatoro KoJjeca

Y A ——-

8. Kosdduuuenr, yuutTHBa-| Kpyq Has npsaMo3y6rix nepenau
OUlHfl pacnpenesicHUe HArpys3kH Ko =1
MeXJy 3yObsiMH '

AJas Koco3ybuix nepenav npu €, <2
IPHHUMAIOT

KHQZ'T?' 0,9+

10,4 10w Tope "¥a ) |
FiKa Ko N
IJIA KOCO3yOblx (npH &, >2) H lles-
DOHHHIX Nepefay NPHHHMAIOT

K 3y =0,9--0 ,4 ‘/ (ey =1,

Cy EwlGy

pbe_y o

meA Kol f13
TRE fpbl"']/ Fob1tTppe

—
—



FOCt 21354—87 C. 19

Hpodorxnernue raba. 6

O6o3na-
HanmenoBaHne napametpa qeHue MeToxn onpenedenus
@, =— KO3(PODHLNEHT, YUHTHIBAIOUIHH
CTaTHCTHUYECKOEe pacnpejejeHye  10r-
PelIHOCTEeH M KPUTEPHH  JOINYCTHMOro
NOBPEXJEHUS AKTHBHHX TOBEPXHOCTEH
3yObeB,;
IJs Nepejfay ¢ TBEPAOCTLIO NOBEpX-
HOCcTeH 3y6beB oDOMX 3VOYaTHIX KoJec
| H>350 HV
a, >0,3;
NS Nepenay ¢ TBEPAOCTHIO IOBEpX-
| HOCTH 3y0beB x0T OH OxHOro 3ybua-
roro xXoJseca <350 HV
| a, =02
JOJXKHO BHNCIHSTRCS  YCJIOBHE
&4
> Y
| ]Qﬂh‘ﬁﬁ o c 22
o “g
&1. Cpeansis yieibHas topuo-| Cy ¢, = ¢ (0,75, + 0,25)
Baf JKECTKOCTb 3y6beB  MapHhl |
3y6uathx kKoJjec, H/(MM-MkMm), |
8.2. YMenblienne MOTPEMHOC-| ¥, Tlo Taba. 10
TH Ulara 3auenjieHusi B Ppe3yJib- | [Ipumevanne Ilpy a, <] Mo-
Tate NMPHPAGOTKH, MKM 1 .
pHp - o AKHO IIPHHATL Y, =1
O VYieabnas oxpy:KHag cHJa Wy F

PN pacyere Ha KOHTAKTHYIO BHI-
ROCINBGCTh

A3
“”Hr-'“;,—- Ky
Eiy

B KayecTBe AOMYCKAaeMOro KOHTAKTHOIO HAaNPsAXEHHS NEDEN&vil, KOTOPOE CO-
ROCTaB.JIAIOT C PACYETHHIM 10 ¢popMyJe (36), NpHHUMAIOT
1751 GPAMO3YOLIX Nepefay MHHUMAJbHOE H3 O gypy H Opyps, 7. &

Opp= MiD{ Oypy, Oppo}
311 KOCO3YVGHIX M IUeBPOHHLIX Nepedad no ¢popMyJe

Op =0,45(0yp1+0xpo) 2 Oy pmin

NPH BLINOJHEHHH YCJAOBHA

Orp<1,25 Oppmin.

3nauenns, pxoasuue B ¢popMmyay (36), onpeneasior no taén. 11,
Ilpn yrouneHHOM pacueTe AJiA KOCO3YOHX nepeiau gyp CNDEISASIOT NO NPH-

NOAKEHNW 7.
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KoagpruneHT, yunThiBaiomui hopms
CONpsAXeHubX nosepxHocres 3yénes, Z

YUUTOIBAIOW UL POopMYy CONPANXCEHHBIX nosepx-

HOCTeU 3l1bObes

Koagpgpuyuenr,

Y204 HOAKAOHA KA OLAUTEALROM WYUAURODE

Yepr. 1
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KosdduuueHT, YIHTHBAOWMHA NepeKpLiTHE
3ybbes, Z, | |

nepexpoirue
e
)
oy

0,90

0,85

0,80

775 t—

Kosppuyuenr, yuurvisasoujuti

0,70 ;
:
0 gesy o e 0 o
’ - e - . , . pe
‘Ug:l‘ }I! U ‘f! - ‘jj 21'5

Koaghghuyuenr TopY08020 nepexpoiTus e,
YepT. 2

YneapHasa HOpMaJbHas XKecTKocTb napu 3y6bes ¢/, H/(MM-MxM)

}

_— - - #0 C |
[ T 30 60112
II / 100
j 7 San 20
75 ,I/ 500 30 25 Zy =15
20 W’ 4
2y 15 / / % :
Vi I
! / _ 1 15 50 -
| /d, - *,__I___ j_x'l'fé 60 |
SN RAPY e
418 70 e
[ -
4 I it -
BREZ

| | |
- i 1 | y

l i.,_.._ I . | - T ‘

| ! J’ | !__ | | ! | |

0,6 -0 -87 42 06 10 Xz
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Tab6baunua 7
flpeneabuble 3HAYEHRA W, H Wgy, H/MM

CreneHb TOYHOCTH NO HopMam naasHocTH no 'OCT 1643—72

Moayne m,
MM
5 | 6 | 7 | 8 | 9 | 10
o 3,55 85 160 210 380 700 1200
Cs. 3,55
xo 10 105 194 310 410 880 1500
Cs. 10 150 250 450 590 1050 1800

Tabauua 8

TBepAo¢Th noBepxXHOcTER 3y0bbeB JHadeHue KO5¢P-
PA 1o B;fmepcy 4 Bup 3y0bes l bunHerTa § i

[Tpu TtBepnoctn H; <350 HV
HIAH Hy <350 HV

IIpu TBepaoctu H,>350 HV
H Hys>3560 HV

l Ilpambie 6€3 MOaudHUKALUY TO
JOBKH

IipaMbele ¢ MoaudHKALHER IO-
JIOBKH

Kockale

IIpaMue
I OJIOBKH

[IpaMue ¢ MoaHHKanuel ro-
JIOBKH

Kocubie

6es MOIAH(HKAaLHH

3Hauyenna xosddpuumenTa g,

0,06
0,04
0,02

0,14
0,10
0,04

Ta6aguua G

Moayab m,
MM
5
Ho 3,55 2,8 |
Ce. 3,55
o 10 3.1 l
Ce 10 3,7

Cremneds TOYHOCTH NO HopMmavyu naasdHocTH no [OCT 1643-81

6 l 7 | 8 | 9 | 10
3.8 4.7 5,6 7.3 10,0
1.9 5,3 6,1 8,2 11,0
18 6,4 7.3 10,0 13,5
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Ta6auma 10

OpHEHTHPOBOYHBIE sSHAYCHHA NPUPABOTKH ¢

MakcumManbHoe 3Hage-

XapakrepuctTnka Marte- | OKpyxHasi CKOPOCTH, 3uavenue npupabor- HHE NpHpaGOTKH
puaaasa sybuaToro Koneca m/cC KB Y., » MKM Yamax® WEM
3y6uaThe go.neca <5 160 be3s orpanuvenntt
¢ OAHOPOAHOR CTPYK- ——— fop
Typolt Martepnana S<v<ll O ftim' ? 12800
O r1im
>10 6400
Ori1im
3yluaTme KoJeca — 0,075 f 5 3
£ NOBEePXHOCTHHIM
VIIPOYHEHHEM

[IlpumMevanune Ecan NpUMeHAIOT MaTepHasbl ¢ pPasHHIMH  MeXaHHYeCKHME
CBOHCTBAMH, TO HEOOXOAHMO ONpeleNnTh cpeiHee apudMeTHUIeCKOe M3 3HAYEHHA NpH-
paboTku 0o60HX 3yOUaTHIX KOJIeC.

Ta6bnuma 11

HaunMeHOBaHHE
mapaMerpa O6o3HaueHnye Meroa onpeefeHus

1. Ilpenen koH- OH1im [To Ta6n 12
‘TAKTHOH BBIHOCJIH-
goctu, Mlla

[IpuMeuaHHs:
|. 3HaueHHsA Opy,, MOXKHO IPHHATH OTJHYAIOIIH-

MHCA OT NpHBeAeHHHX B TalJj. 12, ecam omm on-
PaBAAaHK HAaTYPHHMH  HJH CTEHAOBHIMKH HCNH-
TAHUSAMH CHPOEKTHPOBAHHHIX 3Y0UYaTHIX  KOJIEC
| HJIH HX MOJeJeR.

2. 3HaueHHe O yy;, ANA A30THPOBAHHA YCTa-

HOBJIEHO TOJBKO A 3yfyaTHX XoJec ¢ mgo-
XOBATOCTbI0O IIOBEPXHOCTH He XYyXe Raw=],2b0 n
CYMMapHOM MNfiTHe KOHTaKTa 3Y0ObeB B mnepeaaue

He MeHblUe IIpefyCMOTpeHHOro G6-f cremeHBIO
Tognoctd nmo 'OCT 1643—S8l1.

2. Koagpduu- Sy KosbdruueHT 3amaca NPOYHOCTH HMHTErpaibHO
CHT 3amnaca 1poH- yuyHTHBaeT MNPHONHXEHHHINA XapakTep  MeTola
HOCTH pacuera.

MuuuManpaas Ge30macHOCTb HOJXKHA  yCTa-
H4ABJHBATRECA C YUYETOM HETOYHOCTH HCXOJHHX Ma-
paMeTpOB, 3aaHHOA BepOATHOCTH  Hepaspylle-
HUSI H ONAaCHOCTH BO3MOMHOCTH  NOBpeXJeHHA.
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ITpodoaxncernue taba. 11

HanmenosaHue
napamerpa OGo3HageHue

MeTo] onpepesieduns

3. Koadduuu- Zy
eHT AOJrOBEYHOCTH

3.1. basoBoe
YHUCJI0 IMKJOB Ha-
NPAXKEeHUH, CooT- |
BeTCTBYIOllee Npe- |
AeJy BBIHOCJIH-
BOCTH

4. Koapdunu- ) Zp
€HT, YUYHTHLIBAIOHI UM
HIEPOXOBATOCTD
CONPSIKEHHBIX TIO-
BEPXHOCTEH 3y0b-
eB

Ilpn orcyrcTBun HeoOXOAUMHX (hakTHYECKHX CTa-
THCTHYECKUX JAAHHBIX MOXHO HNPHMEeHHTh CJAeny-
Jolnue MUHHMAaJbHBEIE KO3(h@PUUHEeHTH 3anaca mnpo-
YHOCTH

nas 3ybuaThHX KoJeC ¢ OJHOPOAHON CTPYKTY-
poit martepuana Sgim=11;

AJ8 3y0uaTHIX KOJeC C NMOBEPXHOCTHHIM  VII-
pouyHeHHeM 3Y6beB S .. =1,2.

By pumeuaHnune JHas nepemau, BbIXOA  H3

CTPOSA KOTOPHX CBfI3aH C TSXEJbIMH IOCJEACTBH-
| AMH, 3HaueHHe MHHHMAJBHHIX  KO3(ppulIHeHTOB
3amacOB TNPOUYHOCTH CJefyeT YBeJAHYHBATL  J0O
Symin=125 1 Sy, =1,350 cooTBercTBEHHO

mirn

ikl —— S - I

[lo rpaguky (uept. 4) nau popmynam:

HO He 6onee 2,6 oA OAHOPOLHOH  CTPYKTYPHL
Marepuasna ¥ 1,8 aJs MOBEPXHOCTHOTO YIPOYHe-
HUS;

| 20

N
Zy= ;'.‘“1 npt Ng>Ngiim

K

HO He MeHee (0,75,
[IpuMeuaHnune Ilpu HCNOAB30OBAHHH MeETO-
Ja 3KBUBAJIEHTHLIX IIUKJOB BMecTOo N K nomn-

cTaBasoT N yp

[To rpapuky (uept. 5) HJIH popMyde
N, = 30H22 < 120. 108

S — A sl e PVl P il

3uaueHue Zp ,obulee NJs LieCTepHH H KoJjeca,

NPUEUMAIOT AJS TOro H3 3y0uaTelX KoJec MNapH,
3yObsi KOTOPOro HMelT 0oJee rpybule MOBEPXHOC-
TIl, B 3aBHCHMOCTH OT IlapaMerpa lIepoXoBaToC-
TH NOBEPXHOCTH.
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ITpodorxernue Taba. 11

HanmeHoBaHHe
napamerpa

0. Koaddunu-

€HT, YYHTHIBAIOIHH

OKPYXKHYIO CKO-
POCTh

6. Kosadpuuuenr,

YYHTHIBaIO H#

BJAUAHHC¢ CM4d3KH

7. Koapuiiu-

@HT, VYHTHIBAIO-

Py

HIH# pasMep 3yO-

yaroro KoJeca

-
N
?.'6 P 1' T T T T “‘"l"—'—“—r - 7'“'*1—“-1
J"’f"’i ~ | r 4+ _4.__!_ ———fe— b = 4 -.-—l—i- " j—
?g? +— --—.4_._1.4._._| 4 T .
} | T | | ]
e - | +--|]J| 1—#;%—
7"8 : i -'*_L; i i’ ‘!"*'-]l"—-'i'—-r“! -
- - - — 1. l . i L_LJ.JI___, . .;I '
E ! - [ T t i 5
T'L} 1 t? y l —t— _
. P |
LU_ - ,f‘l ‘ F v !
0,8 z - i
) ' +
£75LU_|. L..J_l_l_.._.-lf_.‘...l.lfa_.,_[d yaEREe [

1 O603HayeH n

Ly

Zr

Zx

e MeToa onpeaeseHna

AOna Ra=1,25—-0,63 Zp=1.
Hnga Ra=ot1 25 10 125 2Z R=0,95.
daa Rz=o01 40 go 10 Z p=09

Onpeaeasiror no rpadguky (gepr. 6) Han
popmyaam

npn H<350 HV Z,=0,85 001,
npu H>350 HV Z, =0,925 10,05

ni— el

Onpepeasitor no rpaguky (depr. 7) HAH
dbopmyae

| Z,=11,00—10"%4.
| [Ipu d <700 mm npuunMath Z, =1

I'paduk ana onpeseneunsa xospdnunenra Z

go0s o0 002 0% 01 07 050°

N
Tt T tp IS0 00 mmym—f;

Yepr. 4

no

[io
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I'paduk ana onpenenenws 6a30BOro UHCAA UWKJIOB NeEpPeMeHb
HanpsaXeHHA Npyy,

N

Hiim A Mad qurnob

100 |
go —1

— . —

L
6l L

e~ ——

40

30 | * __
20 - ‘

- - - 1 — N
15 ! | |

10 *
00 200 300 400 500 600 700  Hyg

YeprT. 5

I'papuk aas onpenenenus Koadgpuunenta Z,

1 lﬁpu
A7 H,, < 356

56 8 10 12 14 16 18 20 22 v,mM/c

Yepr. 6
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paduk ans onpepenenus KoIpPHUHEHTE Z

.0 NI

0,90 — ]
|

aﬁﬂ 1 —-1—4'1 11 =

— o —y

0,70 -

500 700 1000 15072000 3000 d mm

Yept. 7
Ta6auuwa 12
Caocolb T€pMUYeCcKOf CpenHEfA TRepHOCTDb Crane dopMysia JaR pacuera
# XUMHKO-TepMHYECKOt P
06paCoTRH 3yBbes nosepxHocre#t ayGres 3HAYe HKX O imb’ MTla
MaJH3alHA HIH
yJyulleHHe Yraepoaucras
1 JerHpoBaHHAA
2. O6beMHass 1 {38 ...50 HRC, O tlimb -_--.-ITHHRC3 }-
fIOBePXHOCTHASA
3aKaJIKa -4-200
3. lleMentanuss |Bosee 56 HRC; | 9H1limb =23HHR03
{ HUTPOLlEMEHTa-
U JlerupoBanHas
4. AzotupoBa- [550...750 HV ' Tty 11mp= 1050

HUC
|

[IpuMeuanue. CooTHOmEHHs MeXAY TBEDAOCTAMH, BHIPAMEHHBIMH B CAHHH-
uax HRCs,HV u HB onpezeasiioT no rpapuky (4epr. 8).
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I'paduk. cooTHOMEHHWR TBEDPAOCTEH, BBIpAKEH-
neix B eaunnax HB, HRC; u HV

Hov 20 34 a5 i b7 HRC,

Yepr. 8

32. Pacuer Ha KOHTAKTHYX TNpPOYHOCTb MNPH AeHACTBHHN
MakKCcCUMaJNbHON HATPY3KH

- 3.2.1, [Ipn gelicTBHH MAaxKCHUMAaJbHOH Barpy3kn Tymax HaubGoJjblliee 3a 3anaHHL
CPOK CJYXOB KOHT2KTHOE HaNPSXKEHHE O gy, HE JOJKHO NPeBLIIATL JONYCKaeMo-

'O O gpmax

Crimax < OppPmax.
Hanpsixxenue ¢ g, ONPEaENSIOT 00 GOPMYJIE

_ TmﬂxKHma:{
UHman: '_'GH - T K"""""_ ’
H*“\H

rie Kpgmax — KO3pQHIHEHT HArpysxy, onpejeseMud npu Harpyske T ...

3.2.2. JonyckaeMoe KOHTAaKTHOe HanpsxeHHe NPH MAaKCHMAaJbHOH Harpyske, He
BBRI3LIBAIOIlee OCTATOYHHX JedOopMauyA UAH XPYINKOro paspylleHHs NOBEPXHOCTHOrO
C109 Oypmax » 33BHCHT OT cpocoba XHMHKO-TepMHuecKO# o6paborku 3y6uartoro

KoJleca H OT XapakTepa H3MeHeHHA TBePAOCTH no raybuHe 3y6Ha.

1) nyas 3y69aThIX KOJeC, NOABEPrHYTHIX HOPMAaJH33IHH, VJAYYIIEHHIO WIH CKBO3-
HOH 3aKaJiKe C HH3KHM OTIYCKOM, NPHHHMAIOT
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Ot pmax 221807‘ :

2) s 3y6beB, MONBEPrHYTHX NEMEHTAUWH WIH KOHTYPHOMl 3aKaJKe, NIPHHUMA-
T

Cyprmax =44l ]HRCB

3) AaA a30THPOBAHHEIX 3y6heB NPHHHMAIOT

Oy pmax =9Hpy

4. Pacuer 3y06beB Ha NPOYHOCTb NPH H3rHOE

PacueroM onpejensioT HanpsAXKeHHE B ONACHOM CeyeHHH Ha NEePeXOAHOR To-
BEDXHOCTH 3y0a AJf KaXJOro 3y64aToro koJeca.

4.1, Pa¢yer 3y6beB Ha BHHOCJAHMBOCTbL NDH H3ruHGE

BHHOCAHBOCTL 3y6beB, HeOGXOAMMAs AJs NPENOTBPALIEHHS YCTaJOCTHOIO H3-
A0Ma 3yQpeB, YCTAaHAB/IHBAIOT COMOCTABJIEHHEM PpACYETHOrO0 MECTHOTO HANPSIKEHHS

OT H3ruf6a B OMACHOM CEeYeHHH HA MePeXoNHOH TOBEPXHOCTH M JAONYCKaeMoro Ha-
NPSIKCHUA

Or <Opp.
PacyeTnoe MecTHOe HaMpsiXKeHHe NPH HaruGe onpegensiioT no Gopmyae
Fir
Haa xoadpduunenta Harpysku Ky TNPHHHMAIOT:
Kp=K4 Kp ,KpgKpq - (38)

Mexay nonyckaeMelM HanpskKeHHeM Opp H NPeAeIOM BHHOCJIHBOCTH O g
CYWICCTBYET CJAeAYyolasi B3aUMOCBA3b

imb

g
Fiimb .
Opp=Tg, YwTsYRYx (39)
Hapawmerpnl, Bxoasune B QopMmyan (37) — (39), onpeaeasior no Ttaba. 13.
Ta6banya 13
O6o3na-
HauMeiioBaniie mnapavcrpa g e Metop onpelieNeHHd
I
1. OxpyXHast cuaa Ha | F 20007 2000T
- VKDY 14 tF o \F 2F
AeJUTENbHOM LUANHADE, Ft T T4
5 1 2
|  TIpH nepeMeHHHIX HArpysKax oONpeefsioT
M0 NPHAQKEHNID 3
2. Kosddnuuueur, yui- K, | K, =1
ThIBAIOUHA BHEUIHIOO AH- | Fcii B UMKJAOTpaMMe He YUTeHbl BHEILIHHe
HaMHIeChYIO HArpysky A¥HaMHUyeCcKHe Harpys3kH, TO MOXKHO BOCNOJb-
30BaThCA OPHEHTHPOBOUHBLIMH 3HAUEHHAMH Ka,
ApHBEJEHHBIMU B NPHJIOKEHNU 4 1JIS HEKOTO-
] pLIX Malliii H MEXaHU3MOB
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ITpodoaxcenue ratr. 13

O6o3ua-

HauMeHOBaHHE 112D IMe TPA yeHHue

3. Kosgpduupenr, ytm-~ Kg,,
THIBAIOILHUA JHHAMHUYECKVIO
Harpy3Ky, BO3HHKAIOW VIO
B 3alende’Hdd 10 30HBI

el

PEe30HAHCA
3.1. ¥YneabuHar JapyHK- W,

Has AMHAMHYECKadF CHJA,

H /MM

3.1.1. Kosdpdpuuueur, O
VUHTBLIBAIOIIHUNA  BJAHAHHE
puga 3ybuaroil nepegaun
v MoaubHKaAUHu OPOPHTH
3yObeR

3.1.2. Kosduiieur,
VUUTHBAKWIHH  BAKAHIE |
DA3HOCTH 1IAT0B 3iUeM.le-
HUA 3y0beB ectendi
KoJeca

&9

MeTtox onpepeseHHA

[Ipu BHINOJNIHEHHH YCJIOBHA:
AN npaAMo3y6Hx V24
nepenad 1000 <! (30)
vz,
| IJ5 KOCO3YORIX mepepay T‘OT<1'4 (41)

| onpenensioT no dbopmyae

rae vy — ARHaMHYeCKad nofaska

Ilpu HeBuIMONHeHuH ycaoBuit (40} u (41)
OnpeRessIOT NO NPUNOKEHHIO D

a
Wpy=0F &V '—E'

[IpuMeuanuas:

1. Ecin ¢ niecrepHelt XxecTko cBf3aHa Mac-
CHBHAasl JleTalb (HanpuMmep 3y6yatoe KOJIECO,
3aKpeVIeHHOe Ha BaJ-lIeCTepPHe B HeNocpea-
CTBEHHOA O6JIM30CTH OT 3TON IeCTePHH) C MO-
MeHTOM HHepuHH B 7Yy pa3 OGOoJbIIHAM, HeM ¥V
[leCTEPHH, TO 3HAYEeHHe Wg, HAAO0 YBeIU-

UHTh B V (ll__‘fi)l.paa.

2. Ecau 3"auyenun Wry , BBIYHCJICHHBIE MO

dopMyJie, NMPEeBHINAIOT NpeJe/bHHE 3HAYEHUSA,
YKa3aHHHe B Taba. 7, HX caeayeT  NMPHHH-
MaTh PAaBHHMM 5THM nNpelebHHM 3HAYeHHAM

Has Koco3yOnlx 4 IIeBPOHHBIX mepeay
l O p=0,06.

Hns npamosy6uix nepenad ¢ MOARDRnaw-
eit rosoBku 8, =0,11.

Hass npssMo3yOulx Nepepauy Ge3 Moaudpuka-
HHH ToJI0BKH § p =0,16.

I [Io Ta6a. 8
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Hpodoaxcenue raba. 13

—*———_‘—————_——“

HanmeHOBanHe napamerpa

Qb6osua-
YeHHE

MeTtoa onpenenenns

____—_———————'__—-.____.__-__———______-

4. Koadpdunuenr, yun-
THIBAIOWIHA HepaBHOMep-
HOCTb pacnpellefieHHsI Ha-
FPY3KH NO AJHHe KOHTAaK-
THHX JHUHHA

0. Koadppnunenr, yuu-
THBAIOHIMH pacupezeseHue
HArpy3KNW MeXAy 3YObAMH

6. Kosdpopuunenr, yuu-
THBajoLInP (popMy 3yba u
KOHIEHTPALKIO Hanpsxe-
HHH

K Fa

I1o gepr. 9 uan popmyae

N
Keg=(Kj ) T, (42)
rie Np onpepeasior no ¢opmyJe

(b/h)*

Nr = BTRy" 1 o]AFT °

NPHHEMAS

2m

h=—— BJisi NpsMO3yGoro 2auen/eHus;
7 2

h=2m pha Koco3yGoro 3auensienus.
Has (b/h) Heo6xoaumu noOACTABHTL 3HA-
ueHHe 60Jiee Y3KOro koJeca,
[TpuMeuanue, B yTouwHeHHHX pacyerax

K{}ﬁ B nepBofi dopmyne no Ta6a. 6, nm. 7.1,
npunumMas 0,6 sMecto 0,4.

Pacuer npsaMo3y6uix nepenauy nepBoOHA4dalb-
HO INIPOH3BOJASAAT B NpPelNCJOMEHHH, YTO B 3a-
LenJesHH HaxoAHTCH OJaHa napa 3y0beB H
npuiumaltT Kg, =1 n ¥, =1. Eciu npn

3TOM YCJOBHE INPOYHOCTI He YAOBJETBOpHET-
cA (0 p >Ogp ), TO AJS nepenay He rpybee

8-H CcTeneHu TOYHOCTH N0 HOPMAaM IJIABHOCTR
ITOCT 1643—81 canenver npoBecTH  pacuer
AJIA ABYX cJlydaeB 3auenneHds (B BeplIHHE
3y06a 1 B BepxHeH rpaHUyHON TOUYKe OQHONAp-
HOT'O 3allelJIEHHsi) N0 NpuJaoxKenuo 9.

Inst K0co3y6HIX I WwEBPOENNX nepesau K g,

no 1aba. 6, n. 8 Ilpy ~7(1 B YTOYHEHHBIX
pacuetTax npuHuMawT y., =0 n agq »0,4.

ToJKHO BRINIOJIHATLHCS V{NOEHE
laghﬁf-s:er

i A

[To uept. 10 nau npubanMEHHO N0 HOpMY-
e

39

w -

1. i
— —_ Yy T — a
Y po=3,474 zo T +-0,092x
s 3y6uaTHIX KOJEC N3TOTOBJEHHHX €
nMpHMeHEHIieM uYepBguHoiz  dpeanl wiH 3y0o-
cTporalbHoil rpebennn ¢ TLOTybepaHIeM
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I podorncenue raba. 13

HaumesoBaHue napameTpa Oqﬁe?f}:éa- MeTtop onpefelieHnn
l (npu hgo /m=1,4 u P;o/m=0,05),
no ueptT. 11 uau npubanKeHHO Mo dopmyJe
| ., 25,3 X
Y pg==3,614-0,63x%+ . ——37,65- .
!
[IpuMeuaHue POPMYJB He YUHTHBAIOT
BAHAHUA WJAHPOBOUHBIX CTYNEHEeK, KOTOophle
MOTyT MNPHBECTH K 3HAYHTEJIbLHOMY YBeJIHYe-
HUI0 KOHIEHTPAUUH HaNPAXKEHUH
7. Koaddpuuuenr, yuu- Y@ p
THIBAIOIKH HaKJIOH 3y6a Yg=1—¢&; - 75520,7

THIBAIOMHA  MepeKpPhITHE TeJbHBIX pacyerax Y, =1, Jlng yrouHeHHBIX

3y0bes PAcueTOB AJA NPAMo3yGHX INepefay He Tpy-
Gee 8-f creneHH TOYHOCTH MO HOPMAM MJaB-
Hoctd ["OCT 1643—81 no npunoxenuio 9.

Has xoco3y6eix nepeaad

8. Koappuuuenr, }"fH'l Y daa npaMmMo3y6nx nepepay upH InpexBapH-

!
k 0,8
npu g <l Yy =024—

¢ 4

4 |
mpH g >1 Y, = 'E;

9. Kosdpduurentr aoaro-{ Yy |
BEUHOCTH | qF
/-Nﬂ'llm
l YN= ’

HO He MeHee 1.

Jns 3y6uaThX KoJec ¢ OJHOPOJHOH CTPYK-
Typoll MaTepHasa, BKJAKOUas 32KaJleHHble TIPH
narpeBe TBU co ckBo3HOA 3aKanakofl, H 3Y6-
gaTelX KoJec co Wnu(oBaHHOR nNepexOoRHOH
MOBEPXHOCTbIO, He3aBHCHMO OT TBEPAOCTH H

TepM0o0GpaboTKH HX 3yGbeB

I =0,
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QOb6o31a-

HaumeHoBaHHe napamerpa qeHue MeToa onpeneJyeHHA

Jlns 3y6uaThHX KoJec a30THPOBAHHHEIX, a4
TaKXe LUEMECHTHPOBAHHLIX H HHTPOLEMEHTH-

POBaHHHX C HelIJMHPOBAHHOH  MepeXOodHOH
[IOBEPXHOCTLIO

qp =9.
MaxkcumanbHble 3HaYeHH Yy §
Y ymax=4 1pa g =6,
Y prmax=2,0 PH g g =9,

[ITpumMmeuanne Ilpy ucroNL30BaHUH Me-
TOZa 3SKBHUBAJEHTHHIX I HKJOB BMECTO N K

MOACTABJAIOT Npf .

90.1. DBasosoe  uucio Ngiim Npjjp=410% .
UUKJAOB HaNpsiXeHHil

[Tpumeuanue Iloxg 06a30BHIM UYNHCJIOM
I{HKJIOB HAalpPAXeHHH MNOHHMAlOT HYHCJIO LHK-
JIOB, COOTBETCTBYIOlliee HA JAHarpaMme YycCra-
JOCTH IMepeXolAy HakJIOHHOTO YyYacTKa KpHBOH
YCTAJOCTH B TOPU3OHTAJBHBIA YYaCTOK HJIH
| Y4aCTOK C OUYeHb MaJbiM HAKJIOHOM K OCH

| [LUKJIOB

10. Ilpenen BBIHOCTH- | Opiimp oFllmb':Ug‘limb Y VY oY al 4
BOCTH 3y0ObeB MpPH H3r1»16e,|
MIla

10.1. Tlpegen BHIHOC/E- 0??“ : VCTaHOBJEH [JIi OTHYJIEBOrO IHKJa Ham-
BOCTH 3y6beB mpH H3ruGe, MO | paxennit. OnNpenejsiioT B 3aBUCUMOCTH  OT
COOTBETCTBYIOILLHA 6a30BO- cmocofa TEPMHUECKOH HJH XHMHKO-TEpPMH-
MY YHCJY IIMKJOB Hamps- yeckott 06paboTku mo t1aba. 14—17.

xkennit, Mlla [IlpuMedaHHA:

1. B KauecTBe Ug'llmbB rabJa. 14—I17 ucnoasb-

30BaHH YCPeJHeHHHe 3HayeHHf npejesia BH-
HOCJHUBOCTH 3yObeB UUJAHHAPDHUYECKHX 3BOJb-
BeHTHBIX KOJieC BHeUIHero 3alenJeHus, Haf-
NEeHHOTO 3KCNepHMEeHTAaJbHO W BLIPAXKECHHOIO
B MAKCHMAJbHHIX MeECTHHX  HanpfAXKeHHHAX.
MakcuMaJbHble MeCTHhIie HalNpsAXeHHA OIpeAe-
JASIIMCh B TPEATIONOKEHUH YUpyroro mnoBeje-
HiA MaTepHaia.
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0O6o3ua-

Haumenopanue napamerpa yeHHe Meroz onpenesieHus

2. 3HAYEHHT Op(jy, MOXKHO NpHHATbL OT-

JRYAIOWMMHACK OT NPHBeeHHLIX B Tabn. 14—17,
eCJIH 3TO ONpPaBLAHO CTEHJOBLIMH  WJIH Ha-
TYPHHIMH HCHBITAHHAMH  CNPOEKTHPOBAHHHX
3y64aTHX KOJeC KWJAH HX MojelieH

10.2.  Koaddunuenr, Y p
YUUTHIB2IOMI A TEXHOJIO-
THI0  U3rOTOBJEHUS

10.3. Kosddunuenr, Y
YUHTRIBAIOIWLUK CIIOCO0 MNOo-
JYYEeH{IA 3arotoBKu 3y6-
9aToro KoJeca

[Ipn oTcTynieHdax OT nNpuMeuaHuft X TabJl.
14—17 npunuMaror ¥ ¢ <1

Has nokoBox W wraMnosok Y, =l.
Ilaa npokarta Y, =0.9.
Iis apTHX 3aroToBok Y, =08

10.4. Kosdpdunuesnr, Yo Onpege/sioT Hus ay6uyaThix KoJec ¢
VUUTHBAIOW NN  BJAHSHHE B 33aBHCHMOCTH 0T |[HewlNX(dOBAHHOA mepexon-
MAHGOBAHKUSA MePeXOAHOI crocoba TepMH- HOX NOBEPXHOCThIO 3YObeB
NOBEPXHOCTH 3y6a {UECKOH HAU XHMH- |[OPHHHMAIOT

KO-TepMHUeCKO] V. =1
0b6paboTku mno §
TabJg. 14—17

10.5. Koadduuuenr, Y Jdas 3ybuathx Kojec 6ea
VUHTBHIBAIOWHH  BJAUSHHE nedopMalHOHHOrO ynpog-
AepOpMALHOHHOTO YHPOY- HEHHA HJH 3/]eKTPOXHMH-
HeHHS WM 3JEeKTPOXUMH- HeCKOH 00paboTKH  Mmepe-
9ecKofi 06paGoTKH mepe- XOJHOK MOBEPXHOCTH OpH-
XO0JHOH NOBEPXHOCTH HUMAIOT

Ya =1
10.6. Koadpduuuenr, Y [IpH OAHOCTODOHHEM TIPHJAONKEHHH HATrpys-

YUYHTHIBAIOIIHUA  BJUSIHYE
JBYCTODOHHErO IPHJIOMXKeE-
HHS Harpysxu

KH

Ilpn AByCTOpOHHEM NPHIQKEHHH HATDPY3KH

T r
min (_.f., If)

Y Y.
YA=I"?A TN T‘:v o
max (.._f, i )
Yn Yy

IHlpumeuganne llpu T;; <0,6 Tp MOX-
HO TIPHHUMATD Y 4 =1
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HauMeHOBaHNE napaMerTpa O'Seﬂ};ll-leﬂ- 2TOX onpenencHns
10.6.1. Kosdduuuent, | ¥4 Has 3y6uaThiX KOJEC H3 OTOXKIKEHHOMH, HOD-
VUHTHIBAIOIIHA BJIHSHUE MaJH30BAHHOK H TePMOYJIYUIUEHHOR CTaJH
AMILIATYA ~ HaNpAXeHumn
POTUBOMNOJNOXKHOrO 3HAKA v 4 =0,35.
Hasa 3y6uathlX KoJec € TBEPAOCTBIO  TO-
BepxXHOCTH 3y6beB Gosee 45 HRC,;, 3a Hc-
KJAIOUeHHEM a30THPOBAHHEIX,
Jdnsg asoTHpoBaHHBIX 3yGUYATHIX KOJeC
?A =0,1
10.6.2. Hcxopnas pac- T;. Onpenensior ananoruydo 7T g .
yeTHasl Harpyska, JIeHCT-
Byiollad HAa  NPOTHBOIO- [Ipumeuvanue llpd MeTOZe 3KBUBAJICH-
JIE{OH{HYIO CTOpOHYy  3Y0a, THHX MOMEHTOB BMeCTO T p MOACTABJATDL 1 pf
‘M
10.6.3. Koadduunesr Y:V Onpenendior aHanoruudo Y, no m 9
AOJrOBEUYHOCTH TMPH pac-
yeTe MPOTUBOIOJOXHOM
CTOPOHH 3yb6a
11. Kospbuuuent 3ana-| Sg KosdduunueHT 3amaca mnpoyHOCTH  HHTer-
€a NPOYHOCTH pPaJbHO YYHTHIBaeT MNpHONHXKEHHBIH XapakTep

MeToJa pacuera. MuHuManbHada 6e30MaCHOCTD
AOMXKHA YCTAHABJAWBATBCA C y4eTOM  HETOod-
HOCTH HCXOAHEIX NMapaMeTpoOB 3aJaHHOH BepoO-
ATHOCTH Hepa3pVIleHHA H ONaCHOCTU BO3MO-
XKHOCTH mnospexiaenus. OnpeaeisiioT B 3aBH-
CHMOCTH OT cnocofa TepMHUYECKOH H XHMHKO-
TepMuUyeCKOoll 06paboTKH M BePOSATHOCTH He-
paspymienns. B ta6a. 14—17 npuBeaeHH Sz

ans BeposaTHocTd Hepaspywenus 0,99, Ilpu
OTCYTCTBHH HEO0XOAUMBIX (paKTHUECKHUX CTa-
THCTHYECKHUX JAHHBIX MHHHMAaJbHble Ko3hdu-
ILHEHTHl 3anaca IPOYHOCTH NMPH HCHOJb30BAHHH

B Kayecrpe U?;-“mbME,ELHaHHbIX (cpeaHux) 3Ha-
YyeHHH

Srmin=1,4~1,7
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QbosHa-

yeHue MeTon onpemesieHHS

HarMeHOBaKHHe 1apameTpa

12. Koadduuuent, yuu-{ Ygu Ys=1,082—-0,1721g m
THIBAIOUIUKM TI'pPaJgHEHT Hafl-
PAXKCHAH H HyBCTBHTC/Ib- H7s yTOuHeHHBIX pPacueToB NPH P g, >7 MM

HOCTb MaTepHaja K KOH-
H .
HeHTPALHH  HANpAXKerud xgﬁﬂi HI:IOJIBBOBEIT]:CH CHAeYIOUIHMH 3aBHCH

(OmopHHI KOSQHUHEHT) AnA 3ybuarThIX KoOJeC, H3rTOTOBJEHHHIX  H3
HODMAJIH30BAHHOA VYJIVULIEHHOA CTalH H C
NOBEPXHOCTHON 3aKaJKon 6e3 oXBara OCHOBA-
Hus 3yba:

Ys=(1,0-0,071gm)[1,0 +

Or

— {0,474 ——
+x0,55_ 10 875 ];

AJs HeMeHTHUDOBAHHBEIX, HHTPOLEMeHTHDO-
BAHHHX 3yHYyaTHX XKoJdeC H C MNOBEePXHOCTHON
3aK4aJIKOH, KpoMe 33akKaJKH 6e3 oxBara OCHO-
BaHus 3yba:

Y, =0,84(1,0 +-22%.107072)

rje ® — OTHOCHUTeJLbHHIH TPAJAHEHT HamnpfAxe-
HUH, MM—1;
®=23/0ppn ;
Oppn — PAaAHYC KPHBH3HH  IepeXOAHON

KPHBOR B ONACHOM CE€YeHUH, oIpe-
aeasior no uept. 12a u 126

Y dnas wandosanus u 3yGodpesepoBanusn
THBAIOWHI 1IEPOXOBA- npu mepoxoaamcmlnoaepxmcm He 60&}1’ee
TOCTh HEPEXO,IIHO]:] HOBEp- RZ=40 MKM YR =1. ﬂﬂﬁ IIDJIH[JOB&HHH R

XHOCTH B 3aBHCHMOCTH OT clocof6a TepMHYeCKOro yn-
POUYHEHUS] NMPUHUMAIOT!

MPH LEMeHTAalUHH, HUTPOLEMEHTAlUH, a30TH-
POBaHHU (NONUPOBaHHE A0 XHMHKO-TepMuyec-
Kot 06paGoTkH) Y =1,05;

NPpH HOPMAJIU3AUMH H YJIYULUIEHHH
npu 3akajke TBY, xoraa sakajdeHHBIA CJIOH
NMOBTOPAET ouepTaHHe BHaAMHBI MeXIy 3YOb-
amu Y =1,05;

npH 3axkanke TBY, koraa 3akajieHHHHR CJIOR
pacnpegensiercs Ha BcCe CeueHHe 3yHa, a Tak-

e uvacTb CTYNHIKW I0OJ OCHOBaHHeM 3y0a
BIIAAMHBI HJAM OOGPLIBAETCA K MNepexodHOR Io-

BepXHOCTH Yp =1,2

13. Kos¢duunenr, yuu-
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Il1podorxcenue raba. 13

HaumeHorauue napaMeTpa %ﬁe?;fea' MeTtop onpefeneHus
14. Koadpduuuent, yun-| Yy Y x =1,06—0,000125 d

THBAIOLIHA pa3MepH 3Y0-
qaToro kKoJgeca

I'paguk nas onpepeacHns kosdduuuenra K pg

Kep L ‘514///7?
4 40
2,2 1 i o M <0
2,0 | ; ] 10
1,8 ' j__ s K
76 - 7. &
' --d - |

Y L g

1 4 l | f
1: 2 1 l * 1 %

Uepr. 9
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Kosdduunent, yuHTbiBaowud $opmy 3y6a H KOHUEHTPAUHIO HanpaXerud YV pg

Vs
) ; ; e e
| -O% ﬁ"ﬂéf = ] .[
% T O s
i 42 | !
# 5 e =
U7 g a | 1 )__,,__ ll
\ B } '
0;2 | E
40— - - - "
] !
| 1
NN
7,6 ‘ .
h e !
0,4 |
36 - > = =
- ‘. - E
4 —
06 1
- SN
32 -
L !’3 | ]
10 -
xX=17 ' )

17 1 17 20 25 30 40 50 60 80 100 160 200 300 500 Z,

an=20°% hy=1; ¢*=0,25; pyo/m,=0,38
Uepr. 10



rocCr 21354--87 . 39

Kosdduunent, yuurnpaomuil ¢opmMy 3y6beB, MIrOTOBJACHHLIX
HHCTPYMEHTOM ¢ nNpoTybepaHuem

Yes

X=-0.6|

&8

|
D
.y

R
n !

3!8 —‘i -I"'" T "]

.6

5
56 o8| 1

ey b ann —_ — 1—

] 0,8 | i
24 L0+ 1,2+ x=1,4 ¢
| R

16 20 2530 40 SC 0 &0 100 160 200 300 500 Zu

Hepr. 11
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OTHOCHTeNbLHNA pAaJHyC KPHMBH3HEW nepexoaHofi KpHBOA 3ylbes
¢ Mcxoaunim KorTypoMm no FOCT 13755—81

.pf.r‘! /m’?
10 [
|
x=-06
0,9
04
78
G2
67 |
{J
b6 0?\
0
05123
i hZ T ‘.h
0.4 - P =‘i—azz“ S N T ———
\ Q—Sr frU ‘ !

17 14 17 20 25 30 40 50 60 80 100 160 200 300 500 Zv

#rn =0 4174432 10,34 =3 +6,03.'f;_—0,07lx+0,036x'

Uept, 12a
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OrHocuTeAbHMA paanyc KpHBH3HH nepexomnuofi xpuBofi 3ylbes,
Hape3aeMbix 3yOope3HHM HHCTPYMEHTOM ¢ npoTylepaHueM

N N N N A S |
14 70 725 30 40 60 AU 120 200 307 500 2,

7,27 16,8 9,81

an/mn=0 ,424-1"_'2'_  — 2 x+ >

Yepr, 126

x23—0,019x—0,004x2



Tabanoa 14

OnpeneneHne NaPAMETPOB Oy sy Yoy Yd B Sp AN DEMEHTHPOBAHHMX Sy6UaThIX Kodec

KoHneHTpalH yrJjepoja Ha

JlergaporasHag cTanb
MOBEPXHOCTH, %

1. Comepxamias HHU-
keJib 6osee 1 % u xpoMm
1 % = Mmenee (mampumep
mapok 20XH, 20XH2M,
12XH2, 12XH3A;
20XH3A, 15XT'HTA no
IF'OCT 4543—71)

0,76—1,1 57 ...

(mpocTHraerca TMPH KOHTpoOJe H
9 BesHHKeNeBAs. CONED- ABTOMATHUYECKOM peryJHpOBaHHU
' ’ P~ | yrmepognoro mnorennmasna  Kap-
}lKgffla(ﬁagﬁfﬂebp M:rg;ix 6I0pH3aTOpa H 3aKaJouHOfl aT-
18XT'T, 30XI'T, 20X, Mochep)
20XTP no TOCT
4543—71 u Mapxkn
25XTHMA)
Conmepxamast XpoM
Gosee 1 % u HEKeab 60-
aee 1 % (nanpumep Ma-
pok 12X2H4A, 20X2H4A,
18X2H4BA no T'OCT
4543—71 1 Mapgn
14XTCH2MA

TBepnocTs 3y0ObeB
HA DOBEDXHOCTH

- off:

- '

E 3¢ ﬁ Eé"

" g Apo b.* 2 O o*6

E £ pONRKH E:E’ F

R 1

° AR

950 | 0,75 |1.0—1.05 1,0 | 1,55
0,6 |1,1—1,3 1,2

820**( 0,75 {1,0—1,1 1,1 | 1,55
0,65 [1,1—1,3 1,2

L8—¥S¢€l¢ 1004 GF D
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: 4
=, Eé
JJeripopaHHAA OTaJb KoHUeHTpallud yraepopa Ha Trepaocth 3y6pesn . y"* apobsb, ﬁng S*G
NOBEPXHOCTH, % Ha NOBEPXHOCTH ' . g pDJIHHH‘4 g‘m:-.: F
=& 55 8
3. Beex mapox 0,6—1.4 56...63 HRC, | 800 | 0,8 [1,1—1,2 i 1,2 | 1,65
(LocTHraercs npH HeMEHTANHH B 0,65 [1,15—1.3 [ 25
cperax ¢ HeKOHTPO.IHPYEeMbIM Yr-
JEPOJHBIM MOTEHIIHAJOM H 3aKa-
JKeé ¢ [IpHMeHeHHeM CpPeACTB
NpPOTUB 06e3yraAePOKHBAHUA)
4. Cojepxaliasi HUKeJb 780 0,8 1,70
0 ——
S{Z;iex 120/%2(§iHAPHMED BoaMoxuo o00e3yriepoxHBa- 0,05
o0XH3A. 18X2H4RA HHUE (HPOHBBOHHTCH [IpPH 34dKa-
no TOCT 4543—71) JJIOUHOM HarpeBe B  aTMocdepe
BO3AyXa HJH NPOAYKTAX Cropa- » -
HHS CMEeCH VIrJCROLAOPOAOB ¢ 99...63 HRGs ' L1—12 _i_% —
5. Ilpouas (Hanpu- BO3AYXOM) 680 0.8 1,15—1,3 ’ 1 70
Mep Mapok 18XI'T, 0 7 ’
30XI'T mo T'OCT ’
4543—71)

* 3HayeHHs Ug‘limb YCTaHOBJEHH a5 3yOuaThiX KOJEC, AN KOTOPHIX BHITOJNHEHH CJAEAYIOUHE YCIOBHA:

1) TomumHa And¢y3HOHHOro cJjao0si y nepexoinoi nopepxuoctd 3ybees (0,28 m—0,007 m?) 30,2 mM; nannyio gopmyay
NPUMEHAIOT NPH pacyeTe KoJjec ¢ Moayasmu jpo 20 mMm. Toamuuny auPpdy3HOHHOTO CA0A PEKOMEHAYETCs ONpenes]darr Ha
OTOXXKEHHBIX IJIH(AaX KaK TOJWHKHY CJ0S K0 CTPYKTYPhH CePALECBRHME;

2) TBeplOCTb CepAleBHHLI 3yObeB, M3MepeHHas Y HX OCHOBaHHA, Haxoautca B npelenax 30 .. 45 HRGs;

J) 3€PHO HCXOAHOrO aycTeHHTa B AHddy3uoHHOM choe ue rpybGee Gasaa § mo [OCT 5639—65.
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Ecan xorst 6H OfHO YCAOBRe HE BHNOJHSETCH, TO CAEAyer NPHBEIEHHHE BTA6/Aue SHAEHHS & pyiyp CHEXATH Ha 25 %,

Mapky cTajm H TEXHOJOTHIO XHMHKO-TEPMHUECKOR 06pabGoTKH BHOHDAIOT, HCXOAsA H3 TPe6yeMOA HMPOYHOCTH 3yObeB C yUeTOM

skoHOMHueckux (dakropoB. He Bcersia nenecooOpasHo BLIIOJHATH YCJOBHA 1, TaK KaK 3170 MOXeT ObITb CBA3aHO C JOIOJIHH-
TeJbHBIMH H3AepXKKaMH NPOH3BOACTBA.

3HaueHHq c?,“mb yCTAHOBJIEHH A/ YCJIOBHA MJABHOro M3MEHEHHS HANpSKeHHA Ha NepeXOAHON NOBEPXHOCTH H He Ka-

CalOTCS CIIEKTPA HArpyxXKeHHs, A/t KOTOPOTO XapakTepHO HaJH4YHe YAapHBIX Harpy3ok. Ecam B cnekTp BKJIIOYEHH YAAapHHE Ha-
PY3KH, TO HE3aBHCHMO OT TEXHOJIOTHH XHMHKO-TepMHUeCKOH OOpalOTKH NPEeANOUYTHTE/bHe€ NPHMEHSATh CTaJd C BHICOKHM

CoJepXKaHueM HHKeJs,

**  Ilna cranefi ¢ conepxanueM xpoma 6ojee 1 % u uukeas Gosee 1 %, 3aKajdupaeMHX MocJie BRICOKOTO OTNYCKA, MPH-
HUMAIOT cr?;“mb =350 MIla, ecan BHICOKHA OTNYCK NMPOBOXZHTCA B O€30KHCIHTENbHOH cpeje.

**¥* Jlannble B 3HaMeHaTese TMPUHHMAIOT, €CJIR HE TapaHTHPOBAHO OTCYTCTBHE MIJH(OBOYHHIX HPHIKOrOB HJH  OCTPOH
W aH(dOBOYHOH CTYNEHLKH HA NepexOAHOH NOBEPXHOCTH.

*4  JlanHBle B 3HaMeHaTejie MPHHHUMAIOT AJs 3y6YaTHIX KOJ€EC, YIPOUHEHHHIX APOOGBIO HJAH POJHKAMH TNOchae IJH(POBaHHSA
NepexOoJHOH NMOBEPXHOCTH HJAH WIJHPOBaHHA ¢ o0pa3OBanHeM CTYNEeHbKH Ha MepeXOJHON INOBEPXHOCTH.

MakcuMaJpHble 3HAaYeHHs1 Yy CaelyeT NPHHAMATb NPH ONTHMAJbHHIX PEeXHMax AehOPMAalHOHHOTO YIPOUHERHS.

*> 3Havenus Y, VyCTaHOBJEHH JJsi YCNOBHA OeCKOPPO3HOHHOM 3JIeXTPOXHMHuecKoit 00pabOTKH, IPOBOJAMOR AJasa yaa-
JEHHS CJ0A HHTEHCHBHOrQ OO0E3YIJEPOXKUBAHHS H CJAOA BHYTPEHHCrO OKUcAeHMHA. [[aHHble B 3HaMeHaTeNle MPUHHMAIOT B
Cayuae, ecqu 3JIEKTPOXHMHueckKas 00pafoTKa NPOBOAHTCA Hocke UIJIHGPOBAHHS I€PeXOAHOH HOBepxHOCTH. Eciiu 3J€KTPOXH-
MHuecKol o6paboTke moABepraercd 3ybuatoe KoJeco cO Man¢oBOYHOH CTYNeHbKOA Ha 3y6e, TO npHHHMalOT ¥V 4 =1,

*é¢ Ilas mepefiad 0co60 BHICOKOH OTBETCTBEHHOCTH AONYCKaeTCA  yCTAHABJHBAaTh 3HAueHHS Sp B HHAHBHAYaJbHOM IO-
paake.
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Ta6aima 156

Onpenenenne napamerpos agnmb, Y, Y4, Sp RIS HATPOUEMEHTHPOBAHHLIX 3y6uaTHIX KOJeEC

KoHneHTpa- KoHnexsrpa-
nus* yrjepoga| nua asora Ha| TBepgocTh 3yGhes ¥ v v*4 g’ *5
JlernposaHHad CcTanb Ha TIOBEPXHOC-| ITOBEPXHOCTH, HA NMOBEPXHOCTH ‘E Ji d F
0 —
TH, % % _EG
b =
1, Xpomomapranuesas, corep-{ 0,7—1,0 0,15—0,3 57 ...63 HRC, 1000 0,7 1,0 1,85
Xamas MoJin0ieH, 3aKkajauBaeMas | 1—1.35
¢ HUTPOIEMEHTALlHOHHOTO Harpe- ’
Ba (HampuMep Mapku 25XI'M 1o
F'OCT 4543—71) N
2. He comepxamaa Momubgmen, | 0,7—1.,0 0,15—0,5 57 ...63 HRC, 750 0,75 1,00—1.1 | 1,55
3aKaJuBaeMas ¢ HHTPOLEMEHTa- 1,1—1.35

[IHOHHOrO Harpesa (HanpuMmep
mMapku 20XI'T, 30XI'T, 35X 1o
TF'OCT 4543--71)

* Konuenrpauus yraepoja JHOCTHIaeTCs TPH KOHTPOJE M aBTOMATHUECKOM  PEryJAHPOBAHHM YIVIEPOJAHOTO INOTEHIHAJa
Kap6ropusaTtopa u arMocdepnl AJas Harpesa mpH 3akalke,

%  ayeHHS U%“mb YCTAHOBJEHH AJA 3yOuaThiX KOJec, AJS KOTOPBIX BHIMOJHEHH CJAEAYIoHiHe YCJOBHA:

1) To. uiiHa AuddY3UOHHOrO CJOA Y HEepeXoAHOH MOoBepXHOCTH 3y6heB O,13m—0,2m, Ho He 6Gosee 1,2 MM (IPHMEHSTH
AATPOUEMEH1a1HI0 Aad 3y04aTHX KoJgec ¢ MoayJaeMm Gosee 8 MM 0e3 cCnelHaJabHLIX HCHBITAHHA He pekoMeHjayercs). ToJllu-
HY AHQPPY3UOHHOrO CJ0s PEKOMEHJAYyeTCs ONpelessiTb Ha OTOXKKEHHHX 1JAHDAaX Kak TOJHHHY 0 O CTPYKTYPH Cepalle-
BHHBI;

2) TBepPAOCTb CEpAUEBHHL 3yOhLeB, H3MEpPEeHHAsT YV HX OCHOBaHHfI, AoJxKHA4 OblTh 30 ..45 HRCs;

3

}) 3epHO HCXOAHOro aycTeHunra B Aup(y3HOHHOM cjaoe He rpybee 6anna 6 no I'OCT 5639—6H.
0
l.cJid XOTH OBl OJHO YCJIOBHe He BBINOJIHSIETCA, TO CJAe/yeT NMPHBEAEHHbIe B TabJiuile 3HAUCHMA Ogj;np YMEHBUIHTD  Ha

25 %. Hanuure TeMuoli coctasasioulelfl B CTpyKType AHGMDY3HOHHOTO CJOA He JomycKaeTcss. 3HAUEHHS O ,E!“mb CipaBeAJHBLHI

JAJq NJABHOrO H3MEHEHMA HanpsiXKeHWH Ha NEpPeXOJHOH NOBEPXHOCTH M HE KacalTCs CIHEKTPa HArpyKeHus, JJsf KOTOpOro
XapakTepHO HaJHyHe yAapHbIX Harpysox.
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¥#+ JlagHble YCTAHOBJEHH AJS CJAyudeB, KOrja rapaHTHPOBAHO OTCYyTCI1BHe WJ/AHGOBOUYHBIX MPIKOLOB HAX  OCTPOI]
nsIHOBOYHOR CTYNEHbKH HA NEpPexXOAHOH NOBepXHOCTH. EC/AHM 3TH yC/0BHA He rapaHTHPOBAaHbI, TO 3HaY€HHE Yg yMEHbIL a-
10T Ha 25 9.

*¢ JlanHble B 3HameHarese B CKOOKax NpUHUMAIOT AJA 3y0UYaTBIX KOJEC, YIPOYHSAEMBbIX MApoOLIO HJAH DOJHKAMH IOC.IC
n1.1HPOBaHHA nePeXOAHOH NMOBEPXHOCTH HJH WMJaudoBaHusa ¢ 006Pa30OBaHHEM CTYNEHBKH Ha NEePexOLHOH NOBEPXHOCTH.

MaxkcuManbHple 3HAueHHs Yy <ChaelyerT NPHHHEMATh NIPH ONTHMAJbHBIX DeXHUMax MAePOPMALHOHHOTO YNPOYHEHMS.
*S Ins nepenau ocofo BHICOKOH OTBETCTBEHHOCTH AONYCKAaeTCs YCTAaHABJHBATh 3Hau€HMsd Sp B HHAHBHAYAJbHOM IO-
pAajke,

vs€i¢ 1200 9% D
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Tabaupa 16

OnpenencHHe  MAPAMETPOB Gp(;np, Yo, Yq, Sp Aas 3y6uathix xoxec H3

OTOXXEHHOH, HOPMANH3OBAHHOK H YAYYIICHHOR CTanH, ay6uaTelx Kojec,
3aKAJEHHHX NPH 00bEMHOM Harpese, H a30THPOBAHHLIX 3Y6UaTLIX KOJEC

TeeprocTs 3yOnen

Crrocol Tepmuyeckodn 9 *
HAH XHMHKO-TEPMHYCC- Flimp °* Y*# Y*“ 5#4
Cranb KOl 00paboTkK Ha NMOBepX- | B CepALUEBHHE MIlla g d F
HOCTH Y OCHOBaHHH

1, ¥raeponucras u Hopmanuzaunsg, 180... 350 HB 1,75 H 4 1,1 ],1—1,3 1,7
JerHPOBaHHasA, COXepKa- (yaydileHHe 1,1—1.3
mas yraepon 6oJee
0,15 % (HanpuMep Ma-
por 40, 45 no I'OCT
1050—74, Mapok 40X,
40XH, 40XDA,
40XH2MA, 18X2H4BA
no FOCT 4543—71)

9. JlerupoBanuas, co- O6beMuas 3a- 45 ...55 HRC; 580 0,9 1,06—1,15 | 1,7
jepxKamas yriaepoa KaJKa ¢ IpHMe- 0,75 1,1—1.2
0,4—0,55 % (nanmpumep |uenmeM cpegcrs
mapok 40X, 40XH, IpOTHB 06e3yr.ie-
40XPA, 40XH2M no POXKHBAHHSA
[TOCT 4543—71)

3. JlernpoBaHHas, co- O6beMHuas 3a- 45 ...55 HRC, 500 1,0 {,1-1,3 1,7
Jepxkamas HHKeJaqa Qo- KaJKa MNpH BO3- 0,8 1,1—1,2
Jee 1 % (Hanpumep Ma- [MOXHOM 00e3-
pok 40XH, 50XH, yrJIeDOXKUBAHHH

A0XH2MA no TOCT
4543—71)
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IIpoQoaxcenue taba. 16

TseprocTs 3yObeB

Crioco6 TepMmHueckof 00 *
HJH XHMHKO-TEPDMH- Flimb °* y** y H5e ¥4
Cranab yeckofi o0paboTku Ha NMoBepX- | B cepilieBHHE MIla g d F
HOCTH Y OCHOBAHHSA
4. Tlpouass aerupoBaH- O6bemuas 3a- |[45...55 HRC, 460 1,0 11—-13 | 17
Hast (HampHMep MapokK KaJKa NIpH BO3- 08 1 1—1.2
40X, 40XPA no 'OCT |vmoxHOM o0b6e3yr- ’
4543—71) JIepOK B AHHUH
5. Comepxalnas 700..950HV 124..40HRC,| 2904 - 10 17
aJIIOMHHHHA A3oTHpPOBaHHe +12H fTRA" ’ '
3
6. Ilpouasn nerupo- 550...700HV [24...40HRC;
BaHHas
* 3daueHHuq G?“limb YyCTAHOBJEHH /A a30THPOBAHHHIX 3y0uaTHX KOJeC, NJA KOTOPHIX BHLINOJHEHL CHACAYIOUHE YyCao-
BHA:

1) Tonmvuna auddy3HOHHOrO caost mas 3yOuaThiX KOJieC H3 cTanel ¢ anaioMHHmeM paBHa 0,07m—0,1m, nas  3yGuathix

KOJIeC U3 NPOYHX JE€rdpoBaHHBIX cTaJjell paBua 0,1m—0,13m;
2) B CTPyKType AHQODY3HOHHOrO €J0OS OTCYTCTBYET 3aMKHYTasi HUTPHAHAA CeTKa HJH €-(pa3a

0
Ecau xorss 66l 04HO YCJ0OBHE HC BLIIOJHACTCA, TO CJeAYeT NpUBeAeHHHEe B TabJIuIC 3HAUEHHA O piimp YMEeHbIIUTD

Ha 20 %.
** Hanuule B 3HaMeHaTeJsie NPHHHMAIOT, €CAM He TapaHTHPOBAHO OTCYTCTBHE INJIHGOBOYHHIX IIPHIKOIOB, MHKPOTpELIHH

HJAH OCTPOH HINAHPOBOUYUHON CTYNEHBLKH.
*** HadHble B 3HaMeHaTeJe IPHHUMAIOT AJaA 3yOuaThlX KoOJeC, YHNpPOUHsSIeMBIX Apo6bl0 HJAH POJHKaMH nocjae WAHGO-
BaHHs TMeEePeXOJHOH IOBEPXHOCTH HJH IUJAH(POBaHHA ¢ OOpa3oBaHHeM CTYNEHbKH Ha IepexXOAHOH NMOBEPXHOCTH.
MakcuManbHble 3HaueHHs Y4 CJAeAyeT mpPHHHMAaTh NPH ONTHMAJbHHIX DeXHMax AedOPMALUOHHOTO YIPOUYHEHHS.
** Ilna nepexau oco60 BHICOKOA OTBETCTBEHHOCTH [ONYCKAeTCs yCTaHABJHBAaTb 3HayeHHss Sp B HHAMBHAYAJbHOM IO-

pAAKE.
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Crajp

1. [TounxkeuHo#h npoxa-
JHBAEMOCTH, CoJepKallas
yraepon 0,56—0,6 % (ua-
npuMep MapkH Y6 mno

IF'OCT 14836—5H4, Mapku
55TTIT)

2. CnenuaJpHasg Je-
rHpOBAHHAs, COMepIKa-

mwasa yraepon 0,60% (na-

npuMep Mapok 60XB,
60X, 60XH)

3. JlerupoBanHas,
copepxKauasa yrjaepon
0,35—0,5 % H wukean
1 % n 6onee (HanpHMep
mapok 40XH, 40XH2MA

nao [OCT 4643—71)

4. Ilpowasa nerupoBaHn-
Has, colepxailas yrJe-

ponr 035—0,45Y% (Ha-

npuMep Mapok 40X,
35XM no I'OCT
4543—71)

Onpepenenne napamerpos gg“mb , Yo, Y4, Sp nag ay6uarbix xoaec,

3aKaJieHHBX npH Harpese TBU

Teeprocrb sylnLen

Tabaunma 17

e e e S A ——
P ——— [ ey ———— T ——

0 .
dopMa 3aKAJEHHOrO OFlimb » *5
Clod Ha nMepeXoaHof| B CepANECBHHE MIlla Yg
[IOBEPXHOCTH
58...62HRCs |28...35HRC5 870** | 075
0,50
54..60HRCs | 25...30HRCs T730*** 08
0,7
3akaJieHHbIA — -
CJIOH NOBTOPSALT 4858HRC3 2535HRC3 680 10
QYepTaHuda BIa- L A
JHHBE 0'8
48...58HRC3 |25...35HRCs o080 1,0
0,8

*G *7
Y4 Sp
1,0 1,7
1,1—1,2
1,0 1,7

1,05—1,1 | 17
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0
dPopMa s3akaNeHHOTO OP1imbd *5 y*6
Cranp cy0A Ha TepexonHofi| B cepueBHHE MIla g d
NOBEPXHOCTH
5. JlerupoBannas, Co- 58 *4
nepxKamas yraepoa 3akaJeHAHHA 48 ... 55 HRC5
(0.35—045 % H HHKeJb CJAOH paclpo-
1 9% u 6ojee (HanpHMEp |CTpaHsercs HA
mapox 40XH, 40XH2MA |Bce ceuense 3y-
no FOCT 4543—71) 6a © 4acTh Tena 1 15—1.35
3y0UaToro Ko- TTi—12
6. Tlpouas sermpoBan- [“/€Cd ITOL OCHOBA- 480*4
Had, colepXKamas yrne- | HHEM 3y6a @
pon 0,35—0,45 % (na- BIIAAHHEL 10
npuMep Mapok 40X, 08
35XM no TOCT =
4543—71)
7. Yriepoiucras ® 3akaJieHHbIA HezakanenHolt wacTH 390 1,2—1 4
JIEPHpOBa}?HaH CJIOH oﬁpmaaezcsi 3y6a 200 ...300 HB 1.1—1,3
Ha NepeXOJHON
MOBEPXHOCTH HJIH
BOMH3U Hee
* 3nauenus U?;“mb yeTAHOBJIEHH MJA 3yGUaTHX KoJec, S KOTOPHX BHNOJHEHH cJ/EAYIOUIHE YCJIOBUS:

TeepRocTh 3y6bLEB

ITpodoaxcenue raba. 17

1) TosuiHHA 3aKaJEHHOro €10 (X0 CTPYKTYPH CepAneBHHH) y NepexoAno# nosepxuHoctd 0,2m—0,4m;
2) B CTPYKType 32KaJIEHHOTO ¢JI0A OTCyTCTBYeT QeppHT.

1,7

1,7

0
Eciivu x0Tt Ob OAHO YCJOBHE He BHIIOAHRETCH, TO CleAyeT NpHBeJeHHble B TabJiHue 3HAYEHHA G piimp YMEHBIIATD  HA

30 % .
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** @opMa 3aKaJEHHOTO CJ/IOA, MOBTOPSIOUIETO  OUEPTAHHA BHAJHHH MeXAy 3y6baMH, AOCTHraercs Ha 3y064aTHX KO-
jJecax ¢ MoAyJaeM 6 MM H Oosee Npu rayOHHHOM HHAYKUUMOHHOM 3JIEKTDOHArPEeBe H OXJAaXAEHHH B OBICTPOABHXKYIUEMCH
I0TOKE BOJAH € CAMOOTNYCKOM.

**# (opMa 3aKaJeHHOro ¢J0fA, NOBTOPAIOUIErO OUEPTaHHA BHAAMHLI MeXAy 3y0bsaMy, MoOXeT OblTh NOJYyYe€HA IIPH HH-
AYVKIHOHHOM 3JIGKTPOHAarpeBse TOKaMH ABYX 4acToOT.

¥4 3HAYCHHUH (}’%“mb YCTAHOBJIEHL! OJa 3y04aThiXx KoOJseC, AJA KOTOPHX BHIIOJHEHL CJACAYIOUIHE YCJIOBHS:

1) TosLIHHA 3aKaJEeHHOTO A0S (4O CTPYKTYDH CepALEBHHB) 10 OCHOBaHHeM BHagHHH  MexXAy 3yOpamu 0,5m—
—1,0m;

2) B CTPYKTYype 32KaJICHHOIO CJ0f OTCYTCTByeT QeppHr.

Ecan xoTst 66l OZHO YC/JOBHEe He BhINOJHAETCH, CJELVET [IpUBEJAeHHBIE B Tab/die 3HAYCHHAS o}l“mb yMeHblaTh Ha 25 %.

*> JlaHHble B 3HaMeHareJie NPHHUMAIOT, €CJH He TrapaHTHPOBAHO  OTCYTCTBHe ILUIJHGPOBOUHBIX MNPHIKOLOB HJH OCTPOH
HIJU(POBOYHOH CTYNECHbKH Ha NepPex0oJHOA MOBEPXHOCTH.

*6 JlaHHbie B 3HaMeHaTeJle NPHHHMAXT AAsA 3yOuaThIX KOJeC, YIPOYHsAeMbIX APo6bi0 UJH DOJHKAMH mocje JaH¢OoBaHHA
[epexoAHOH MOBEPXHOCTH HJIH WIJNHPOBaHUA ¢ 06pa30BAHHEM CTYNeHbLKH Ha MepeXOdHOH NOBEPXHOCTH.
MaxcaMaJdbHble 3HAueHHS! Yy TMPHHHMAIOT NPH ONTHMAJbHHX peXHMaXx nehopMaLKOHHOTO YIPOUYHEHHS.

¥ [l nmepenay 0coGo BHICOKOH OTBETCTBEHHOCTH HONYCKAeTCHd YCTAHABJHBATh 3HAUEHHA Sp B HMHAHBHAYAJbHOM MO-
psake.
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C. 52 TOCT 21354—87

492 Pacuer Ha DNDpPOYHOCTL HOPH H3rube MAKCHMAJNbHOR

HarpyskKko#n
4.2.1. TlpoyHocTb 3yObeB, HeoOXoauMas AJA NPeAOTBpPALIEHHA OCTATOYHBIX Je-

dopmauufi, Xpynkoro H3JoMa HJIH OO6pPA3OBAHMA MNEPBHYHHIX TPENIHH B TNOBEPXHOCT<
HOM CJoe, OMpeAesioT COMOCTABJACHHEM pacdeTHoro (MAaKCHMAaiAbHOTO MECTHOro) H
NONMYCKaeMoro HanpsikeHud u3rnba B ONACHOM CeYeHHU NPH JEHCTBHH MaKCHMAaJbe

HOH HarpyskKu:

OFmax <O9FpPmax -
4.2.2, PacyerHoe MeCTHOe HANpAXKeHHe (Op...), MIIa, onpenensaior no gopmyae

F
UFmax=—EI‘;';%IHEE'KFUKFBKFaYFSYB Ve . (43)

HAns ynpoumensnx pacueroB B dopMmyne (43) snauennst Kp,, Kpg, Keg,Yrs
Y g » Y, OepyT H3 pacueTa Ha BHHOCJAHBOCTb Ipu M3rube (raba. 13), nosroMmy Mox-

HO NOJAB3OBATBCA 3dBUHCHMOCTBLIO

R, Fthax =0, KAS
max 7 & ’
Fp Ky Ka

42.3. 3a uCxoAHylo pacueTHyio Harpysky (Fpsmax)s H, WH Tyoyprax, Hem,

NIPHHHMAIOT MaKCHMAJbHYIO H3 JeliCTBYIOIHX 3a pacueTHHH CPOK cayXG6Gel Harpysok
YZAPHOro HJH INJaBHOTO XapakTepa — € YHCJAOM NOBTOPHHX Bo3zefictBuii Np <

<<10°. 3HaueHHs T (9)pmaxONPEACHAIOT OSKCNEPHMEHTAJBHO JMHAMMUYECKHM DPacyeToM

WIH 10 OTPAC/]EBbIM PEKOMEHAlHAM.
Ecnu B uukaorpaMMe HarpyXeHus HOPH pacueTe Op MNpPeACTaBJdeHb BCe BHell-

HHE HArPY3KH, TO NpHHHMAIOT K 4 =1.
4.2.4. donyckaeMmoe HampsxeHHe (Oppgax), MIla, onpenensor pasgeabHo AJd

3y64aThiX KoJseC Mapu no dopmyae

o Y
.:g_fif__ YRS,YX_Y_ES_L , (44)
FSt 0SET
rae Koadouuuenr Y, ompegensior mo taba. 13 m. 14, (a1 BapmaHTaA H YCJIOBHA,
OTPaxKeHHRIX B Ta0N. 18 u 19 Yoy =1 H OTHOWEHHE Y 5¢4/Yg547 =1),2 ocraup-
HBIE MapaMeTpH, BXoAdlue B opMyay (44) onpenensior mo tabu. 19.

O Fpmax =

Ta6bauua 13
H O6osHa-
auMEHOBaHHEe napamMeTpoB | ge 4 pe Meron onpejesieHHA
1. Ilpenenbuoe Hanpg- Orgy gFSt:tjgst.y st'Yyst
XKeHnHe 3yDbeB IIpH H3rH- &
0e MakCHMAJLHON HaArpys- JAaa mapok craneir u ¢nocofos TepMoobpa-
ko, Mlla OoTkH, He Bowegwux B Taba. 19, ponyckaer-
CaA oIpeRessAThL 10 NPUOJHNKEHIION 3aBHCHMO-

CTH

Orst~OF1imy 'YNmax ' KS:‘



roct 21354—87 C. 53

I1podorsxcenue Taba. 18
T e e R — S

O603Ha-

HauMeHOBaHHE IIapaMeTpOB ue gue MeTon onpepeneHns

1.1. Basoroe 3HAaueHHe "UFS , [To Ta6n. 19 B 3aBUCHMOCTH OT MAPKH CTa-
npefesbHOr0  Hanpgxe- AU ¥ cnocoba TeDMHYECKOH M XHMHKO-TEpPMH-

HHA 3y6beB INPH  H3rube YECKOH oﬁpaﬁommn
MaKCHMaJbHOH Rarpys- 1. B kavectBe opg; B Taba. 19 ncrnoabso-

koH, Mlla BAHH YyCDeIHeHHHe (MeanaHHEEe) 3HAYEHHS
IpeJeJbHOrO HanpsxkeHuda 3y0beB IMJIHHIDH-
YECKHX 3BOJIbBEHTHHIX KOJIeC BHELUHEro 3auell-
JIeHH$, YCTAHOBJEHHEIE HA OCHOBAHHH HCIKITA-
HHH NpH 3HAKONOCTOSAHHOM YAapHOM Harpy-
KEHUU INpH YHUCJe IOBTOPHRX BO3AEHCTBHH
N or 1 no 10%® yu BoIpaKeHHBe B ¢opMe MaK-
CHMaJIbHBIX MECTHBIX HalpsXKeHHH.

2. HUcnoap3oBaHne 3THX 3HAueHHH B pacye-
Teé Ha CTATHYECKYI0 NMPOYHOCTL IIPH INJIaBHOM
IIPHJIOXKEHHH HAarpy3kKH ¥ Ha MaJOUMKJOBYIO
BLIHOCJMBOCTL (APH  4HCJAE  LHKJAOB V==
102 ... 10%), o6GecneunBaeT AONOJHHTEJNBLHBIR 3a-
[ac NPOYHOCTH NMPOTHB H3J0oMa 3yObeB

1.2. Kospgunuent, yun- [ Vg Hns 3y6uathix KoJjiec € nepexojHOH NOBEepX-
THBaIOILUMH BJIHSTHUE HOCTbIO 3y0ObeB, NOJABEPrHyTOH IINH(POBAHHIO
IR oBaHk nepexon- nocJsie TepMoo6paboOTKH:

HOH NOBEPXHOCTH 3y6a CKBO3HOI 3aKaJjKu ¢ HarpeBoM TBY u 06mn-
eMHOH 34KaJIKOH:
Y,st =095 (uepHoBO#i pexxuM 3yGOLIIH-
dboBaHus),
Yoor =11 (uucToBoil pexum);
LIeMEHTAUHH C 3aKaJKOH:
Y,s¢ =1,0 (seproBoil pexum),
Y, gt =105 (uncrosoit pexnum);

g
HUTPOLEMEHTAUHH ¢ 3aKAJKOH:

YgSf =(,9 (uepHOBOH pexKuM),
Y,g¢ =095 (yucrosofi pexuv)
IIpu orcyrerBun wnudosanus ¥V ,gy=1

1.3. Ko3jpdunnenr, Ty Ina 3ybuaTtHx Kojec ¢ jaehOpPMALHOHHBEIM

YUYHTHBAIOLI KA BJHAHYE YIIPOUHEHHEM HepeXOAHOH NOBEPXHOCTH 3y0b-
AedOopMaLHOHHOr O yII- eB:

POYHEHHS] Heu1anhoBaHHON
def m——— 0;95:
waudboBaHIOK
Yise=1.

[Tpu orcyterBuu JedOpMAaLHOHHOrQ YIPOY-
HCHH I Yde=1
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[1podoascenue Taba, 18

Ogdo3na-

HauMeHOBannue napaMeTpos ge HHe MeTon onpejescHUA

14, Tlpepeavnoe 3Ha-| Y ymax Ycranasausaercd no taba. 13 o, 11 aas
yeHne xKod3PPUIHEHTa N0J- Npp=Ng =10
rOBEYHOCTH Y yax =4 1pH g ==6,

Y ymax =2,0 upa qp =9

1.5. Koadduuuenr, Kgs 3uauennss K g, ycTaHOBJEHH HA OCHOBE yC-
VUHTBIBAIOLIHA  pasJHYHe penNHeHUs pe3v.,bTATOB HCMNBITAHWUA NpU ypap-
MEXIYy HpEACJbHBIMH Ha- HOM HarpyxeHud 3yb64arteiX KoJaec ¢ pasauyg-
IPAKEHHAMH, onpene- HbIMM BapUaHTAMH  TEDMHUYECKOH W XHMHKO-
JEHHBEIMI NpH yIapHOM TEPMHYECKOH 06paboTKH H YHCJIE HarpyxKeHHR
OJHOKPAaTHOM  HAarpyxe- N or 1 no 10°
HAH W NPH YHCJE  YIHap- Koy =13 npu gp =86,
HEIX HarpymXeHHH
N =103 Py Kstﬂl,z npn Yg =9

== ]

2. Koadpduumenr sama-|{ Spgy Spsi=Yz Sy,

Ca NPOYHOCTH
rie Y ., onpenensior M3 pacyeTa HA BBINOCH-

BOoCcTh no taba, 13 a. 10.3.
Sy 3aBHCHT OT BEPOSTHOCTH HePa3PYMIEHUS

Jdna mapok cranef m cnoco6oB TepMHuec-
KOH W XHMHKO-TepMHuecKOR  00paboTkH no
taba. 19 1 BepOATHOCTHM  HEPA3PVIIEHUR

0,99 Sy=1/75



basosoe 3HauenHne NpPeAEALHOTO HANPAXEHAN 3y6nen
NpH M3rn0e MakcEMaJbHOH HArpy3xko#

Bua TepMHYecKOll HAH XHMHKO-TEpPMHYCCKON
o6paboTKkH 3y0ObeB

3akanka ¢ 1moB-
TOPDHOrO Harpesa
Llemenranus

C HemocpencTBeH-
HOrO HarpeBa

Hutpouemenranus
(C aBTOMATHYECKHM
peryJHpOBaHHEeM IIPO-
ecca)

3aKaJjiKa ¢ Henoc-
PEACTBEHHOIO Harpe-
BA

HurpoueMeuranus

A3oTHpOBaHHe

— — il .

CkBo3Hag RO Iie-
pPEeXOAHOH IOBEepXHO-

JaKaaka NnpH Ha- CTH

rpese 1BY
CKBO3Hag ¢ 0OXBa-

TOM AHd BIIaAHHBI

CKBO3Has

Tsepgocts 3ybbes

Cranap

B CepAlUEeBRHHE

H& NMOBEPXHOCTH

Y OCHOBAHHS

Tabaauna 19

JleruposBanHast ¢ CO- 06..62HRC 5 30...43HRC> 2800
JepIKaHHeM HHKeJAs
>1 9, 06...60HRC, 27...32HRC s
IIpouass JerupoBaH- 2000
HaA 04...60HRCs 30...43HRCs
JlernpoBaunHag ¢ Mo- 2500
JubaesoM
06...60HRC 32..45HRCs
[lpouas nermpopanuas [56...60HRC; 27..45HRC> 2900
JlerupoBanuaga (6e3 550...850HV 24..30HRC,
AJIIOMHHHA )
1800
JlerupoBaHHass B yrJje- 48 ... 52 HRC;
poaHcTast y ocHoBanusa 200... 300 HB
JlerMpoBaHHas ¢ co- 2500
IepXaHHEeM HHKeJsd
>1 9, 48 ... 52 HRC;
[Ipouas JserupoBaHHadA 2250

8¢ D 18—¥cgic 1D0l



Ilpodosscerue raba. 19

Teepaocrs 3ybneB

BHp TepMHYecKOR HJIH XHMHKO -T¢PMHYCCKOH Cranb ) MTla
o6pa€oTKH 3y0ObeB B CepAleBHHE FSt
3akaJKa NpH Ha- [lo KoHTYDY JlerupopanHasi ¢ co- 48...54HRC; 24...30HRCs 2200
rpese TBY JepXKaHueM HukeJs 00-
Jee | 9%
[Ipouan JilerHpoBaHHas 1800
O6bveMHan 3akaJka JlerupoBanwasi ¢ co- 2500
IepKaHueM HHKeJsaA 00-
Jee 1 9 .
48 ... 52 HRC;
[Tpowas neruposaHHas 2250
Hopmannaaunﬂ, yJayulleHHe JleTHpOBAHHAA H yrJe- 200 ... 350 HB 6,0Hyp

POAHCTARA

L8—¥S€ic 1J0d 9S8 O
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5. MIpoekTHpOBOUHLIA pacuer

5.1. PacueT Ha KOHTAKTHYI BHHOCJHBOETS

5.1.1. IIpoeKTHPOBOUHLIli pacueT CAYXHUT TOJbBKO AJA IMpeABAPUTEJBHOrC OIpe-
AeJieHUS DAa3MepoB ¥ He MOXeT 3aMeHUTh NpoBelJeMus pacyeTa Ha KOHTAKTHYIO
BHIHOC/JUBOCTL IO T. 3.

HcxogHEIMH JAHHBIMU RJISt IPOEKTHPOBOYHOrO pacyera fBJASIOTCA:

ILMKJOrpaMMa Harpy:xeHHs;

bw bw
napaMeTp YPpad= am UIH Ppo== 3y

nepefaTouHoe 4YHCJAO U;
BUJ Nepejpaqyu — npaMosybasa uaum Kocosybas;
cnocof TepMHYECKOH HJH XHMHKO-TEPMHYeCKOH 00palOTKH H TBEpPAOCTL pa-

BounXx MOBEPXHOCTeH 3YyObEB,
5.1.2. OpHeHTHPOBOYHOE 3HAaueHHe JHAMeTpa HAYaJbHOA OKPYKHOCTH LIecTep-

B (d ), MM, OnpepensoT no dpopmyJe
3

T? 'K 9 u"l"l
dyy =K, ]/-__ﬂ__.;__ L,
Wpd Oyp

rae K4 — BenoMoratedbHEA KO3 QHIHEHT.
K s npsamo3yOHX nepeaau Kg =770, ans KOCO3yOBIX H LIEBPOHHBIX MepeAad
d =675.

OpHeHTHPOBOYHOE 3HAYEHHE MEXOCEBOT'0 DACCTOAHHR (Qg ), MM, ONpeaensioT

no gopmyae
Ton Ky
ay=K,(u 1)]/ : ’
u?-Ppg- UHP

rie K, — BcnoMmorarenbHHA K03 PpunveHT.
X, Haa npsaMo3yOuX nepepau K, =495, aaa KOCO3yOHX H IUeBPOHHHIX mepenady
=430,
5.1.3. Ilpu mnepeMeHHHIX peXXHMax HarpyXeHHs HCXOAHYI0 pPacCUeTHYIO HArpysky
(Tyy ), H-M, onpeaensior B COOTBETCTBHH C NPHJIOXKeHHEM 3.

5.1.4. Kosdpdunnenr Kgy, yunThiBAIOIMi HePAaBHOMEPHOCTh pacnpejieNlleHHs Ha-

[PY3KH IO IIHPHHE BEHIA, NPHHUMAIOT B 3aBUCHMOCTH OT Ilapamerpa pg IO rpa-
$uky Ha uepr. 13a.
IlppmMenanne Kosbduunenrsl YPpg H Ppg CBA3AHHE 3IABHCHMOCTDIO

a |
by g Vp (;--{- )

0.1.0. B KauecTBe JAONYCKaeMOro KOHTAKTHOTO HaNPSIKEHHS Oyp AJA NPAMO-

3yfo#i 1nepenadud NpPUBUMAIOT AONYCKaeMoe KORTAaKTHOe HaMNpsidKeHHe Toro 3ybua-
TOro KoJjeca (LIECTEePHU HJIM KoJgeca), A1 KOTOPOro OHO MeHble,

JonyckaeMoe KOHTaKTHOe HaNpsiXXeHHe PAacCCYHTHIBAIOT B COOTBETCTBHH C YKa-
sanusaMH 1. 3.1.2, npu 3TOM cJaenyeT NPHHHUMATH

ZR Zﬂ‘ ZL ZX=O’9.

5.1.6. B xayecTBe JONyCcKaeMOro KOHTAKTHOFO HANPAXKEHUI Oyp AN KOCO3Y-

60ff M WIeBPOHHOH mnepefayH IPHUHHUMAIOT YCJAOBHOe JZONyCKaeMoe KORTAaKTHOe Ha-
npsiKeHie, onpeaenseMoe no gopmyae
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Opp = 0,45(04p1+0yp; ),
[Ipu 2TOM HOJKHO BHTNOJHATHECH YCJAOBHE

Onp < 1,23 Oypmin »
TNe Oypmin -— MCEHBIIEE U3 3HAYEHHA O ypy U Ogypy.
B nporuBHOM cayuae nPHHEMMANT Oyp =1,230ypmin -

I'paduk nas OPHEHTHPOBOMHOrO onpefeneHust Koadduumenta Ky

4

K [ |

Hg
- 4
13 . A
/
. N4
|
= 7
s | —

Uepr. 13a

52. Pacyer Ha BHHOCJAIHBOCTL 3yO6beB mnpu usrube
52 1. IlpoeKTHPOBOUHBIK PacueT CJAYXKHT TOJbKO JJf MpeABapHTEJNbHOTO Offe
pelesieHHA pa3MepoB M He MOXeT 3aMEHHUTb MNPOBeJCHUE pacyeTa HA BHIHOCJIUBOCTh
2y6hreB Npu n3rufe no pasz. 4.
HMcXoaHbuIMU JaHHBIMH AN DPOEKTHPOBOYHOrO pacuera ABJASIOTCH:
IHKJOrpaMMa HarpyKeHH4d,
b

napamMerp WVPpg= 3;-; K MeXKOCeBOE PACCTOAHUE Ay ;

YHCJAO 3YObeB LIeCTEPHU 2y,
yroJ HakJaoHa 3y6a B=0 uau B%40;
KO3(pHHUHEHT OCEBOro MePekphTHA €3 >1 min g5 <1;

Crnoco6 TEepMHUYECKOH HJAM XHMHKO-TepMHUYyeCKOH o006paloTKu U TBepAOCThH pabo-
gUX TOBepxHocTed 3yObes.

5.2.2. Pacuer NpOU3BOIAHUTCS ANSA LIeCTEpHH.

5.2 3. OpHeHTHPOBOYHOEe 3HayeHHe MOAyJaa (m), MM, [Ipd 3aJaHHOM TapaMeT-
pec YPpg BHUHCAAIOT IO dopMyJe
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TorKepg
m=Kp, .. . FSl o,
uZi\Woa Opp

rae K,,— BcnoMoraTtesbHblii Koalj)(bﬂuuem
Has npamosy6uix nepemau Ky =14, Ans xoco3yOux (8; >1) M meBpoHHLIX ne-

peaay Kp=11,2; xas xocosyGux (g5 <1) mnepexmau Kp =125

OpHeHTHPOBOYHOE 3HaUeHHE MOAYJAA (m), MM, IpH 33a1aHHOM MEXOCeBOM pac-
CTOAHHH Qg BBHIYUCAAIOT IO GopMyJe

Top(2 + D¥rs1
Ul by Orpi

”?.:Kma N

[fe K g — BCIOMOTateJbHHN KO3 (HLMEHT.
Oaa npamo3y6uix mepenad K, =1400, aas koco3yGHiX Iepenay (e <1)

Kma=1100, 115 K0cO3y6bIX (¢>>1) M lWeBPOHHHX nepegay K, =850
024 Hcxomnyio pacuernyio Harpysky (7 r), H'M, npm nepemensrix Harpys-

Kax onpeiejsioT B COOTBETCTBHH C YKA3aHHAMH NPHJAOXKEHHA 3
025 hospduuuenr Kp, , yuuTHBaOUMii HepPaBHOMEPHOCTb pacnpeicieHHs Has

rpy3kH 1O LUMPHUHE BEMUA, NPHHHMAIOT B 3aBHCHMOCTH OT napamcerpa $,g IO rpa-
dbuky (uept 136).

I'paduk ang opMeHTUPOBOUHOro onpeneneHus Kospduuuenta K F

f?p!.f Hyyf? 35.{? L H;ﬁ/‘;? :;'350
AIAVAEE

N | t
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5.2.6. HonyckaeMoe usruGHoe HanpskeHne (Ogp), MIla, onpeneasior no ¢op-
MyJe

0rp=0,4- Opyimp' Y 3>

© o
rAe Op|jmp — O0AQ30BHIl npenes BHHOCAHBOCTH 3y06beB, oOnNpejeNseMbid B 3aBH-

CHMOCTH OT cnoco6a TepMHUYeCKOfi HAM XHMHKO-TepMHUYeCKOA 006paboTKH MmO Tabdl.

14—17.
KosdduunesT goaropeysocty Y ) onpelesdior B COOTBETCTBHH C YKa3aHHAMA

taba, 13, m. 1.5.

[IpuMeuanne JHas peBepcHBHHX 3y6uUaThiX nNepezad O pp YMEHbIIHTb HA
25 %.

5.2.7. Kosappuuunent, yuuthpammui ¢opmy syba Yr, onpeneiasior no rpadu-
Ky (uept. 10).

IIPHJ/IO)KEHHE 2

Cnpasouroe

PACYHET TEOMETPHYECKHX U KHHEMATHYECKHX
MAPAMETPOB, HCNNOJIL3BYEMDbBIX B PACYHETE HA NNPOYHOCTD

Ta6bnuma 20

O6oaHa-
HanMenosanne napameTrpa e Hye MeTop omnpeneneHus
1. MexoceBoe paceto-| G . (214+25)m  cos o
AHKHE, MM W= " 2cosP ' COsapy
D
1.1, HenurteapHHR VroJa as a,=arc t gtg 20__
npoduass B TOPLOBOM ce- | ‘ cos f
Ye HHH
1.2. ¥roa zauennenus E gy Onpenensior H3 GopMyanl
2(x+x5)tg 20°
. ' 1 2
inv ey, =—inva,+ ———m—"r—o
l @ t 2112
2. OcHoBHOH yroa Ha-| Pos By==arcsin(sin p-cos 20°)
KJIOHa
|
3. Henn- |wectepnn d, g _ "%
TeJbHBIe IH- | 17 ¢cos P

aMeTph
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ITpodornwcerue Taba. 20

Hanmenosanue napameTpa qlﬁeisn}éa- M:sTogx onpenesieHu s
KOJeca dy y mz,
27 cosp
4. OcHoB- {uIecrepHH dpy dp,=d,cos o
Hble aHa- |
METPHI
Koseca A po d yo==d,COs 0y
5. OIna- |mecrepun { daq dyy=a14-2m{14xy}
MeTphHl Bep- | '
HIUH 3yO6b- | | T
€8 KoJieca das | Ago=dy-+2m(1+x,;)
6. Kospduuuent Topuo- | ¢, E =%a17€az
BOrO MepeKphLITHA
6.1. Coc- |mecTepunu a1 2,(1g agy—1g sqp)
TaBJISAI0- C= T g
IIHEe KO3P-
(pHLHeHTA —
TOPIOBOTO
NepeKPHTHS, |KoJeca Eaq 2, (18 040—1g atey)
olnpenens- Ba2™= """ o
eMLle Ha-
YaJIbHBIMH e o — arc oS dbl(Q)
IroJI0OBKa- TAC G519~ art o d ‘
MH 3yG6beB al(2)
[Ipumeuwanne Jna nepepau 6es cMe-
menns npu P<<2¢°
i } )]
Eq ~ [ 1,88—-3,2( 2—1--1- 7a cos B
7. Kosdduuuenr oceso- £ bw
ro NepeKkpLITH €q = o
PEKP 2 P Py
7.1. OceBofi war D i
Px= sin B
8. CymMmapuuit Ko3hdpu- =
y P iy £ e, =€ +¢;

IIHEHT NepeKpHITHS
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[Ipodosscenue Taba. 20

0603848~
HaumeHoBanue napametpa qe HHe Merox onpegeneHns
9. DxBu- |(WecrepuH 2.1 24
BAJICHTHbIE 2v1== Cos3B
qyHCa
3y0beB
KoJeca Zyo , 9
727 Cosop
10. Okpy>kHas CKO- v wdin,
pOCTh, M/C Y==60000

ITPHJ/IO)KEHHE 3

Cnpasoynoe

METOAbl YYETA HATPY30K, UBMEHAIOIIUXCA BO BPEMEHU

[Ipn Harpyskax, H3MeHAIOIIUXCS BO BpPEMeHH, pacyeT MOXeT INPOU3BOLHUTHCH
10 OZHOMY M3 HUMKEH3JOXKeHHLIX MeTOI0B.

1. Metop 3KBHBAJIEHTHBIX UHKJIOB

Hcnoab3oBadue MeTOAa 3KBHBAJEGHTHOrO UHCJAA UWKJIOB OPHEHTMPOBAHO  HA
fIpHBeleHye MNepeMeHHOR HAarpy3kd K CTYHNEHSIM LHKJOrpaMMbl, OKa3biBalOUIUM HAaH-
Cogblliee MOBpexKAANOLieec BO3JeACTBHE HaA Iepeiauy. YpoBeHb BLISIBJEHHOH pacyer-
HOH HArpyskKH, AeHCTBVIOLLEHd B TeYeHHe 3KBUBAJIEHTHOIO 4MCJA IUKJAOB, MOXHO HC-
N0J1b30BaTh IPH YCKOPEHHLIX S3KCHEPHMEHTaJbHbLIX HCCJeOBAHHAX, B Ipoiecce Ko-
TOPRIX NOCTHraerca 60Jiee MOJHAA HACHTUPHKALHA 1OBpexJeHUH AKTHBHBIX HOBep-
XHOCTEH B CPpaBHEHHH ¢ HCNOHTaHHAMH NO 3KBHBAJIEHTHOH Harpyske npu 6a30BoM

yucJe IHKJOB.
1.1, PacueT H4 KOHTAKTHYI0D BHRHOCJHUBOCTSD

B npuaoxedHHd 1 Taba. 6 n. 4 3a HCXOAHYIO pacueTHyW Harpys3ky T ;y NPHHH-

MalT HauGOJBIIVIO M3 HOABOAHMMEIX K Nepejaue, AJisl KOTOPOR 4HUCJAO LHKJIOB Iepe-
MeHH HanpaxeHuit He MeHee 0,03 Vg . Pacuernbii MOMeHT ndsi KoJieca YycTa-

HAaBAUBAWT N0 dopmyiie Touy=T U
COOTBeTCTBYIOLlee 3TOH HAarpyskKe 3KBHBaJEHTHOE UHC/JAQ ILHMKJIOB HANPAXEHHH
Nyponpegensor no gopmyle

Nueir=tyg Ngiim1 -

KoadduiuuedT py yYHTHBEET XapakKTep UHKJOrpaMMbl HarpyxeHus.

JLas ynpouieHHBIX PacueToB MOXKHO VYYHTHIBaTb TOJBKO TV YacTb IHKJIOTPAM-
Mbl, B KOTOPOH YHCJO UIKJOB REHCTBHS HArpyskH He 6oJee 2 Npgjing -
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Ilpu 3TOM A21A CTyneHuaTod UHKJAOrpaMMhl (4epT. 14)

T 3 N,
P'H=_Z( 1:‘) ~{ .

i TIH NHliml

LlHKkaorpaMMbl MOMEHTOB H CKOPOCTER B 3aLENJIEHHAX AJNS HICCTEDHM H KoJeca

7o
i} | |
y 'l b
| %
ol , E
sl —
oo l"-':' i
S — |
P~ ' q noo
e —— T
"i i
' i Y |
..... < ,_ | g
A b
:::h
2 ;
!—~ S R -
|
"o ;
i l - |
1 | |
. S D
Nro Neo Nrs Ney L  Nea | Nea Ney |
—— it —— ety — —— L e L o 1—-1 e e — -
. ./ < B -— L Moz .
vi ¥ a ! A

Uepr. 14

IIpy naaBHOM XapakTepe IHKJIOTpaMMH

3

. Tlffax(m )d( N )

H Hliml .
Tlmin TlH -

[Tpy yTrouHeHHHIX pacueTax AJA NOCTOSHHOA YAacTOTH BpallileHHd KB HEBLICOKHX
3HaueHHd JUHAMHYeCKOH MA06aBKH  (RONMYCTHMO He YYHTHBAaTb Vg <<0,1) npw

N g <Npyjim KO3 dHIHEHT Py ONpefensoT No dopMyne

£ (7 ) we (45)
rape i , — NOJHOE YUCJO CTYNEHEH HarpyskKd B LHKJOrpamme.,

[Ipp Ng>Npyin YUATHIBAIOT TOJbKO HArpys3kH, CO3JalollHe NOBPEXIaiolye
HATIPSKEHHA O y>0ha=0%y: Oypim (PEKOMGHAYETCST TIPHHHMATbL O g =0,75), T. e.

epBLle [ CTYNEHEH LHKJOIPaMMHEL
KospduuueHT W g oNpepenstioT mo ToH ke ¢opmysae (45), HO NpH nepeMeH-

HOM BepXHeM HHAeKCe CYMMHPOBanuf k:

- 4 (L) e
"HK™, TH NHIim

L=
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OnpenenaioT 10CAef0BATENbHQ CYMMBL Wery, Pposer« gy, A0 TeX MOP, NOKA
He OyzeT BHINOJHEHO OXHO H3 ABYX CJAELVIOUIHX YCJOBHH:
TKs; — B Tx ; 1|
— < , B BTOM CJjyyae = H JanbHeAllne BHYUCHEHHN
Ty Ho Y “HK ’ " a6l g

3

T

H
BRIYHCJ/ICHHUA NIPEKpaAaloT,

B ofwmeM ciaydae npu nepeMeHHOR 4acTore BpalleHHS M HeOOXOAHMOCTH Yy4era
AAHaMHYecKUX 1006aBoK

fiIpH NKQNHIIm

peKpamanT KM

R i 6
— g M ZUH Net :
CHT 2L Ta(l4vy) Z,i 7 Nuiim
npu NK‘:.»NH“m
n; 3 6
§ T£+vHTH n gy ZUH N.;
“HE 2L Ta(ltvg) Zoi / NHttm

rae n; B Ny — 4YaCcTOTHl BpallleHHs, COOTBETCTBYIOUIHe HarpyskaM T; u T g,

Zyi, £,y — KO3 dunHeHTH, YYHTHBAIOUHE OKPYXHYI0 CKOPOCTh, COOTBETCTBEH=
HO NPH 4acTOTaX BpalleHust n; H Ngy.

[IpumMmeuvuauus (oTHocaTcs Ko Bcemy m. 1.1):
. Haa warpysok T; >T , BLNOJHAIOT OTAeNbHHA pacyeT, B KOTODOM MpH-

HUMAIOT £ y4=2,6 Aaa 3y6uathlx KoJec C OXHOPOAHOR CTPYKTYpOd MartepHalna H
Z y=1,8 1451 NOBEPXHOCTHOrO YNPOUHEHHS.

2. Ecaw Npe<Nyiim1 » 10 Wy =iy,, TAe NPH ONPEJECNEHHH iz, YYHTHBAIKOT
BCE CTYIEHH Harpysku.

1.2. Pacyer Ha BHHOCJAHMBOCTL NpH H3rube

B npunoxenus 1 Ta6a. 13 n. 1 32 HCXOZHYIO pacueTHy0 Harpysky 7 p (uam
Top ) NpHHHEMAIOT HAHOGOJBINYIO AJHTENbHO NEHCTBYIOINYIO C YHCJIOM LHKJIOB NEpPeMeH

Hanpaxesu#i 6oJsee 5-104 a npy nnaBHOM XapakTepe LHUKJAOTPDAMMH HarpyXeHHS —
HarpysKy, COOTBeTCTBYyOUIYIO 5-10% HHKIaM nepemMer HanpsakeHHH.

Ecad 3HaueHHe HCXOAHOH pacyeTHOM Harpy3kd AJs 3y64yaroro KoJjaeca olpesge-
JNeTCs YCJOBHAMH, 3aJaHHBIMH HA APYroM, HalnpHMED KOHEUYHOM 3Ji€MEHTE MEXaHH3-
Ma_ B COCTaB KOTOPOro BXOAHT pacCYHThiBaeMoe 3ybuaroe KoJecO, TO BHOpaHHOe

N0 LHKJOrpaMMe HArpy>XeHHS UYHCJO LHKJOB IIepeMeH HANpSXeHHH MoxXeT OHTb
MeHee 5-10%,

CooTBeTCTBYOME€e 3TOH HArpyske 3KBHBAJEHTHOe UHC/IO HHKJOB NepeMeH Hanps-
KEeHHH OIpeneniAloT 10 GopMyJe

Neg=Wr ‘Ngiim »

rae Wy -— KO3(p(]HIHEHT?, YUHATHBAIOIHA XapaKTep HUKJIOTpaMMH.

B ofueMm caydae npu onpefencHUH KOd3(pdHUHEeHTa W BLHUHCIAIT 3HAUEHHe
pp NPH NEPEMEHHOM BePXHEM HHJEKCe CyMMHPOBAHHA
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— %[ (TiAve Tp ) }"F ;Mo
R TH(l i )”’H NF

{ =1
BoluucjeHust NPeKpalliaioT Ha OLHOM H3 crynedel uukjaorpammu k=1, 2. 3, ...
fIDH BHINOJAHEHHHW OJHOI'O H3 YCJIOBHH:

Ty qF_"/'"‘“"“"
?;QQFG HFE 1IDH 3TOM pp ==

fim

T __._)"F
dpe T

Terr qq/ .
}JTHU 7 g “FR TP 3TOM g =Wpp
F
PekoMennyeTcss IPHHUMATD Qg ==0,6.
Bce o6osmrasicing 1 npHMeyaHuss aHaJorvuusl mn. 1.1.

2. Meron 3KkBHBAEHTHBIX MOMEHTOB

JKBHBAJIEHTHLIH MOMCHT VYUTHIBAC€T 311aUY€HHC W AJHUTEJBbHOCTD BCeX YpPOBHEH
HAarpy3kKH  vjao0eH NpH NacHOpTH3AIHH PEeAYKTOPOB, NMPOCT IIPH BEPOATHOCTHLIX pac-
YeTaxX;, 3TOT METOA NPHHAT B OOJALINMHCTBE cTpaH — 4ienon CIB.

21. PacueT Ha KOHTAKTHYIO BHHOCJHHBOCTSH

B npuaoxenun 1 taba. 6 u 4 3a nexoanyio pacuernyio Harpy3kY Ty (Hau Top)

APHHAMAIOT ABHBAJICHTHBIH MoMont T yr .
Ilpu npufnxenusix pacuerax

3 .
Tug=Tox V&= | N
HE™4 max S T ax N

rlie T gy — HanHoJALUIAS HATPYRKA ITHKJIOrPavVIVhL

Ilpu yrounenHblX pacderax aas cayuast N>Ng... caeayer yyHTHIBAaTh BTOPOH

HAKJOH KPURBOH yYCTANOCTH

10
N ' N -
H'im K 10
THE:Tmﬂx Zl ( . L )3&4_ ) ( - T, ) &." .
I'max / Ng Nl T'max Nk

22. Pacyer Ha BHHOCJHBOCTD NIPH H3FrHDe
B npuaoxenuu 1 T1abn. 13 n. | 3a HCXOAHYO pacuerHylo Harpys3ky [ ip (unm

T 5 ) IPHIMMAIOT 3KBHBAJICHTHHIA MOMEHT

q}:‘ - —
N : .
T rg=Tmax ‘/ g,'((—m-_——-TL )quﬂ' ,
Tmax K
e ¢ p — Olpeneasercs B COOTBETCTBHH ¢ tabu. 13 m. 11.

3. MeTtoJ 3KBHBAJIEHTHBIX HANPAKEHHH

JTOT METOH PEeKOMEeHAYETCS NMPHMEHSATh NPH HCHOosb3oBaHRE DBM,

Hasa Kaxpo#t i-B CTyneHH UIHKJOTpaMMH ONpefelfloT COOTBETCTBYIOlllee pac-
YETHOE HANPSKEeHHe ¢ .

3.1. Pacuyoer Ha KOHTAKTHYIO BHHOCJAMBOCTD
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[Ipyn onpeneneHny 3KBHBAJEHTHOIO HANPAXKEHHA Oy YUHTHIBAIOT PacUCTHLIC Ha-
NPAXKEHHA Opy; , VAOBACTBOPAIONINE CACKYIOMHM IBYM YCJOBHAM:
YHCJOQ HUKJOR jaedicTBuA 3a pacyernui#t pecype N ;>003 Ngyjyy ¥ On; =040

rie 6 pyc=0c O — TNOBPEXJAlONIce HAaNpsXKeHHe, OOLIUHO NPHHEMAIOT Clpn =
={),75.

DKBHBAJEHTHOC HATIPAKRCHINAC ONPCACISTIOT 110 hopMyac

G Kpe Oy s
FAC Oy — PECUCTHOC HARPSACHUC, COOTBCTCTBYIOHICC NCPBOH CTYHCHI JLHKT « VAL
MBI, HDHHHM AEMOR B PAaCYeT;
6

| ., T T T o

f Fopr D 02{}
o Nf‘l: H1 | i\’rcf Hi
KHE“—‘/ 2 Y o B z N,ow a6 4
i CHign' AT, TH, 06 1% Hum HY  Og1Ogiim

Ecay BCce pacucTHLIC RANPSIKEHHS O, BLllic DPOIe]a yCeTalocTH, TO
3

L o

~E)

/) N -
Kpp= l/ E?;“ (E&) :

12 GHI
20
- .20
¢ 10 Kpyp= /.EN”'(EEJ‘ ’

rae Ny — cymMMapHOe UHCJIO UMKJOB BCeX CTYNeHed LMKAOIPAMMEH, NPHHATHIX B

pacuyere Ha KOHTAKTHYIO BLIHOCJIUBOCTD;
Gy — pacueTHOe HANPSAXKEHHE, COOTBETCTBYIOUlee i-H CTYHEHH HMKJOTPAMAMBI;

Ng¢ — COOTBCTCTBYIOUICE 3TOH CTYNEHH YHCJAO LIHKJOB HEPeMeHhl HAMNp s eHHM,
3.2. Pacuer Ha BHHOCJHBOCTL npu uarube

IIpr onpefie/ileHHM 3KBHUBAJEHTHOIO HANPsKEHUS (O pg) YUYMTHIBAIOT PAaCYeTHHIE
HanpaXeHUs Op; >0p.,

re Opa=0p; Opjm — TOBPEXKAAIONIEC HANPsKEHHE, OOBIYHO NPHHUMAKT O p. ==
=0*6l
JKBHBAJCHTHOE HANPAXKEHHE ONpPeaeqdioT o popMyae

Opg=Kpg-Op; ,

rae Gp; — pacuerHoe HanpsxKeHHe, COOTBETCTBYWLlee NEPBOA M3 CTYNCHER IHKAO-
rpaMMBbl, IpHHUMAEMOHN B pacuer

1P

N — e —

K p = 2*\’}5('0” )"F
FE Nps\ Opy

rie Npy — CyMMdpHOe YHCJIO IHUKJIOB BCEX CTYNeHeH UHKJIOTPAMMBI, NPHHATLIX B
pacuere HA H3TUOHYIO BHIHOCJHBOCTD;
Op; — pacyYeTHOe HAUPANKEHHE, COOTBETCTBYOIIce i-B CTYNEeHH UHKJAOIDAMMBbL;

N¢y — cooTsercTByiollee 3TOH CTYNEHH YHCAO UHKJACB NepeMeHbl HalPaeHwuH;
Jr — TIOKa3zarejb KPHBOH YCTAJIOCTM, VYCTAHABJHBAEMBIH B COOTBETCTBHH C
taba. 13 u 11,

[IprMevanne ApanorHuio MOXKeT ObITh BDHMCHEH METON SKBHBAJICHTHHX
ILMKJIOB.
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ITIPH/IO)KEHHUHE 4
Cnpagounoe

ONPEIAEVIEHUHE KO39oPULUHUEHTA A,

[lpy oTCcyTCTBHH HAaHHBIX HENOCPEACIBEHHBIX H3MEPEHHH YCHJAH B 3aleNJeHHH,
PC3YAbTATOB JHHAMHUYCCKHX PAaCYETOB HJII OTPAac/eBLIX peKOMeHJauliil 1o omnpejgeJe-

HHIO DaCYeTHHIX HArpy3ok Koadduuuenra K,
NPOUYHOCTh MOZXKHO BOCIMOJb30BATLCS OPHEHTIIPOBOYHBIMII

T aHHBIMI,

npH pacyetax 3y0ObeB HA YCTANOCTHYIO

npHBeLeHHBIMY

B Tabua. 21 ¢ yuerom Tabna 22 u 23, a npu nelcTBHHM MaKCHMaJbHOH Harpys3kd —

no 1abn. 24.

Koappruuent sHeurnel AMHAMUUECKOR HATPY3KH
NPH pacueTax Ha YCTAJOCTHYIO npouHoctbh K 4

Tadbnuua 21

PeAiHM HATPN ACTIHA IBUTA-
TC 15 :

-l

PeXuM HATPYKCHUA BeAOMON MAalliHHB

i

Pasriovepunti

(C Ma/ 10l HepaBHOMEePHO-
CThbiO

Co cpexHell HepaBHOMED-
HOCTHIO

Co auguHTebHOH He-
PABIIOMEDHOCThIO

IlpuMeyaHH4:

. | C Mamoi ile- CO CcpejHei: CO 3HAYUTEJSILHOMH
PABHOMCDUON NpannomepHo- HepaBHOMEP- |HCPABHOME PHOCTHIO
\ CTh i) HOCTBIO _
1,00 .25 1,50 1,75
— S S h R - —
,
1,10 F 1,35 1,60 1,85
1,25 i 1,50 1,75 2,00 u BhIIIE
.50 1.75 2.00 2,25 U BBl

I. TaGauuHple 3HAYEHUs1 PaBHbl OTHOLIEHHIO 5KBUBAJIEHTHBIX HArPY30K K HOMHU-
HaJbHBIM H PacHpOCTPaHATCS Ha mepelaull, paboTaiolliie BHE Pe30HAHCHOH ob.Jac-

TH.

2. [lpH Hanuuup B NPHUBOJE TFHAPABJAHYECKHX H YIPYIrUX MYyPT, AeMIPHPYIOUHX

KoJgedaHusl,

20—30 % mnpu ycaosi, uto K4 =1,

TabauyHble 3HAaYeHUA KO3POUIIIeHTOB A 4 MOryT ObiTh yMEHbUIEHH! HA
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Tabanma 22

XapaKrepHolie peKuMbl HArPYKEHHS ABHraresicH

PeXuM HATDPYKCHUA

PaBHOMEPUBIH

C MaJnoii HepasHOMED-
HOCTBIO

Co cpenHell 1epaBHo-
MePHOCTBIO

CO 3HaUUTEeJbHOM He-
PaBHOMEPHOCTLIO

Bupg gpHraicas

A ik . T

DINCKTPOABHULATE L, MapoBble U ra3oBnie TYPOHUBL IIPH
HCTaﬁHJIbeIX pexKuMax sKCHJayaTamud H HeBOIbIIUX mY-
CKOBHX MOMVeHTax

[uapaBauyeckue  IBUTaTeNH, 11apPOBble U TA30BLIE
TYypOMHL NpH 6OJBUIMX YACTO BO3HHKAIOWUX MYCKOBBIX
VIOMEHTAX

Saa—————

1
|  Mupuorounnuuapossiil ABHTraTe b BHYTPEUHErO0  Cropa-

HHH

OAHOIHAHNAPOBLIT ABHraTtedap BHYTPEHHErO Cropanus

Taoamwimwa 23

XapaxkrepHhie PeXHMbl HATPYIKEHHUS BENOMbBIX MAIIMH

Pe:xXxuM HarpyKeHud

Bix paGoyeft MatHib

PaBroMepHLIi

C MaJoi nepapnomep-
HOCTBLIO

Co cpenliedl HepasBHO-
MEPHOCTBIO

CO 3HAYIITCALHOH 1e-
DABIIOMEPIIOCTHIO

— > i e

DJUCKTPHUCCKHHA TeHepaTop; paBHoMeplie paboTaoliye
JCHTOUYHbIE, TMJAACTHHYATbIE KOHBCHEDHL; JIETKHC I101bLEM-
HARY, YIAKOBOUHLIC Mailillibl,;  BCHTHJAATOPLI, nepeve-
(IUBAIOIHMC YCTPOHCTBA M MEWAAKH JJs BelecT pas-
IOMEPHOR 1TOTHOCTH; T\ POOKOMIIPCCCONLT; JerRie UCl-
TPIPVIH; MCXAHH3NDL ¢ BPOAULAOUIHMUICS JICTaNs i

HepasHomepnuo padbortaoiiiie JCHTOVABLIC T ILIACTHH-
JATLIC TPAHCNOPTEPL (AJAs MITYUHBLIX TIPY30B); 1lUCCTE-
PDCHUETHIC M POTAMHOHHBIC HQCOCHKI, TVIEBHLIE [IPHBO LK
CTAHKOB; THMKEJbIC NOADEMHHKH; MEXAaHH3MbL C Bpaina-
HONIAMICS JACTaISIMIT  hpaloB; MNpOMBILICHHLIe 1T Pyld-
[HHYHbIC BCHTHAATOPDLI;, THXKEINE UEHTPUPYIru; nepeme-
IIHBAIOIIHe YCTPOHCTBAa H MeEIAJKH A48  BelecTB ¢
IEPeMCHHOW TMVOTHOCTbIO; MNOPIIHEBbIE MHOTOUH/IHHIPO-
BbiC, CTPYMHBIE Ii JO3HPOBOUHBIE HACOCHI; 3KCTPYIEpPHI;,
hCTAHAPDLI, Bpatllaloiiuecs neud; cTallbl X040 HOH IIpOo-
{KATKIT

DECTPYACPLL A48 PE3HHBI, MEHUIAJRH C TIPEDHIBAKILIM-
CH TIPOLECCOM T8 Pe3HHbl U ITACTMACC; JCThUe apo-
Bhl¢ MEJIbHHIBI, AePeBOOGDAOaTHIBAIOUIME CTAHKA (MU-
| /16l, TOKapHBIE); ORHOWITHHAPOBbIC MOPUIHEBLIC HACOCH;
HOPCBCPCHUBHLIE CTAHLI TOPSUCIT NPOKAThH, HNOAHEMHLIE
MAOTHTH H B

JKCKapartopbl, 4y(pnaJjki (IpHBOAL! KOBIIGH, {CNHBIX
HEPHAJOK, TPOXOTOB); TSAMENbIC  WAaPOBLIC MEIbLHIIUDI;
PCIITHOCMECHTOIH; APOOILIKI (119 RAMAOST 1 PVILI);
NN 3HEUNDIC MADIHHDBL,  TSMKEJAIC J03HPOBOUHLIC HACOCHI;
POTALHOHHDIE OYypPOBBIC MAWHHBI,  OPHLCTHLIC [IDCCCDIL
pPCBEPCHBHBIEG CTAHLI FOpiYel NPOKATKH
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Tadbauma 24

KoagprHurenr BHelwHed AMHAMHYECKOH HATPY3KH RPM pacyerax
Ha MPOYHOCTh OT MAKCUMadbHOK Harpysxu K,g

Bua pabounx mMamivH M yCAOBHS HX

|

Typbuna-reuepartop npu  xopor-| o 6 ITeperpvika  moXerT  ObITh
KOM 3aMbiKalHI VMCIbBLUICHE NP NOMOWIUN TIPelo-

| Xpann1eaplibix MyQT

TIpUBOAL ¢ ACHHXPOHHBIMU 3JEKT- 2,503 Ileperpyika MO¥ET  Obllb
pOABHIATE SIMII [IDH NTYCKE | vMelblieHa TiyieM  Panvoiiab-

HOTO KOUCTPYHPOBAHIS Ko.ieda-
TeALIOH CHCICMDI HPUBO LA
}

[saBHbie UPHBOABL  MeTasuiope- | Bospmive 3nauvendst 1P HAH-
KYHIIX CTAHKOB C 3JCKTPOLBHUIraTe- Oosce 1eOJaronpUsITHLIX  coye-
JISIMH; TAIMAX KOUCTPVKIUBHBIX H TeX-

ACHIXPOIBIM 1,8—4 | HoJlorBYCeCKUX napaveTposn

[IOCTOSHIOIO TOKA o 1,0--22

JleGeaku, crporaasdbie H pod-| 1.5—2.5 —

OCXKHBIE CTANKH, CKPEOGKOBLIC TpaH-
croprepsl, (PpHKLHOHHBIE NTPECChHI |

I'pysonoabeMHbIE MAIIHHHI: ;

MONAHU3IMDBI IO 1/bCMA 1,2—2 DoJsbliee sHayciiue MNPH HOAb-

MEXALH3MLL HEPCIBUKCIHHA {,0—4 eMe rpysa ¢ noJIXBATOM

[Tuonr nag pesxu Mertansa (npu [ 8—2.5 —

NYCKe H PEBCPCHPOBAHHI), HOMIIM-
Ll I
Tpaucnopiepst cKPpCOHKOBLIC 1.0—25 ¥ JICHTOUHBIX H DJAACTIIHYATHIX
' ICPerpy3Kd MeEeHbiile
BeuTHASTOPLI, BOSAYXOJYBKH [,4-—1.8 -
Tpancvucenn 1,4—25 Meupmne snauecnus y JerKMx

IDJEKTPHYECKHHA TPAuCHOpT

BarouoonnokuabBate/u

MelibHHIB, TIHHOMAJIKY, CMecuTe-
JI1 BSI3KHX Macc

KaMuenpobuaku

KpuBolIUNHO-NION3VHHbIE H
[LCHTPHKOBBIE MEXAHHIMH

[IpokaTnbie ctanbi  (yaapsl 1ipH
3aXBaTC)

IKC-

HlpumMeuvanus:

|
|

TPAHCMHCCHH

1. 3HauCHUst PaBHBI OTHOIWICHMIO MAKCHMaJblbIX HAFPY30K K HOMHHAJAbHBIM. OHH
VCTAHOBJCHBLI N0 H3BCCTHLIM JaliHbiM IKCACPHMCHTOB, AHMAMHUYCCKUX pacueroB # OT-
pPacJCBLIX HOPM ST 2HAJOTHMHBIX MALLMII.

2. [Tpu nAABHOM IIYCKe [PUBOAOB IO/ HArpyskoi, o0cclcyHBacMoM JBHIATEIEM
M NIVCKOBOM ANMapaTypoil, TabJHunbie 3HAYEHHST cJaelyeT yMeHbUIHTs Ha 2030 %
(GO.ILIIEE JHAUCHHC NIPH Ha JuuHy OoJibliefl HEpaBHOMEPHOCTH JIBHIKCHH).
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3. Ecnn sHaueuus Koadpduuucnrta K,ous Tabn, 24 medplle 3navueruil Ko3$QuuH-
enta K, un3 taba 21, ro B pacuerax 3yObeB Ha NPOYHOCTL NPH MaKCHMAaJbHOl Ha-

IPYy3Ke cte1veT npiuydaTs Oociplice 3Hauvenue u3 raba. 21.

4. Tlpy HaayuM B NPHBOAE THIADABJHUECKHX, VIDYrdX, (PPHKUHOHHLIX MVDT HaH
NPeNOXPAaHATELHBIX YCTPOHCTB 3HaueHHsT Ko3hduuucHTOB K 4¢ CAIVET YMEHbLINATH

AC OTHOIHCHHA MPEACTbhHBIX MOMEHTOB 3THX }’CTPOIUICTB K HOMHHAJBHOMY MOMEHTYV.

I[TPUJTO)KEHHE &

Perxomendyemoe

ONPEAEJAEHHUE KOO UHUEHTA K.

Kosppumenr K=Ky, =Kp, , VUHTbIBAIOUHA AHHAMHYECKYIO HArpy3KY, BO3HH-

RAIONLY0 B 34UCIVICHHH, B cJydyae, KOraa uncio oboPOTOB LIeCTCPHH h; GOJBIUC uYeM
0,85 11y, BeIUHCASIOT 11O Taba. 2.

Tabaouuwa 25

|
O6oana- |
HauMcyonauue napaMceipa o | He Mcrop ocupcaedcuiis
1
. Pegouancuasi uacto-| Mgy 30 /b,
E Cy Oy
Ta B}‘H‘iuiUHHH HIeCTEPIH | nEl:':z“ - - .
(TAaBULIH DeoHaHC), 1 Hred
MU ! -
| OpHenTHpOBOTHOC 3l1ayelne
2,4-107cos ¢, - —
Py = > d. |7 €, cos Ppla?+1)
1‘1' Cpe;.“{ﬂﬂ _\*,’Le.leaﬂJ C'. ’lufi.ﬂ 3}’6[1811}1}{ ROJdeC ¢ ACCTRHUMH BEHLI,&ME{
TOPUOBAS  JKCCINOCTH 33 - M TUCKAMI IIDHHAMAIOT
O6ber mapLl 3yOUATLIX KO- ' or
- ~ * ., = ¢ (0,70 &, 40,25
aec, H/(vy-mrMm) v (©, > <0)
1.1.1. Y neabnasn Hop-| ¢’ Onpeteasior o Taba. 6, n. 7.1.2
MaJbHdst KECTKOCTb ITaphl
3y0ObLeR
1
1.2, Hpusercninag  vac-;  Myppy 0, 0,
cd, Kt | roy _ Toe
11 ppg] o=
fred @1 [ @_2_ :
Y )
Tor  Th2
l
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IIpodoarcenue Tabnr 25

HanveHopanue napameTpa

O6o3ua-

g e

Meroxg onpegeycydud

2. Oinontenne K
rAABHOIO pesolaica

30HC

F " o T T TR RS e il

3. Koadpduumnenr, yuu-
THBAIOMIHH JUdMHUYeC-
Kyl Harpy3ky, BO3HHKa-
JOILYIO B 3allCIlJIGHHH B
PE30HAHCIIOH 30I1I¢

3.1. Kosdduuuenr, yup-
THIBAIOIHIT  IOrpellHOCTb
uiara 3ailciJCHUST,  UPI-
paboTKy 11 niaipyiKeH-
HOCTh Hepesauu

|

|rje O; n &> — noJgpHbBIE MOMEHTH i ¢ DILUH
MaCcC OTHOCHTECILIO OCH BPALIEHNS WeCTODHH
N KoJgeca, hi-uim?, las npunbmusemin p.cye-
1OB MOXKHO ollpenesiib 110 (hopMY/ice

)
| , 4
| Mppg=3,20 107" . P
lipu npucoepiueniin x wecrepHe A06aBoYs
HOH MacChl ¢ MOMEHTUM  HHepuHHi B v pas
60.ibLIe HeM Yy HICCTEPHHU
di’
3 95 . a(v+1)
My = - T
i d ) uz f_.l_l_?
ny
| B 3aBUCHMOCTI OT OTHOLICIIIS n. lveer
E\
MECTO 4 3001HI:
iy -
<0,85 — popesonaucnas souna, K
| £l °
ONpelessiioT Mo npuaoxeduwo i, Tab.. 6 m. 6;
n
1
0,85<C ey <1,15 — pesonancuas 3o0Ha,
K, onpepeasiior no m. 3;
i n]_
1’15<_—”El < 1,6 — npomexxyTrounass 30Ha,
| K, onpeaensaior no m. 5;
1y
=1,0 — 3akpurnueckas 3oxa, K ornpe-
)‘IEI (4,

aeasiioT no . 4

i e

Ho dopvyie
K.['.‘IU: 1 +CTJ1 : BP ‘i" C;prf : Cp@BK ;

ric Coy, Cye 1 Chy onpegeasror no taba. 26

L PR — P

[Io dopmyue

| ¢ Fovers
YP Ty K
b, A
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[l podorrcenue taba 25

Obo3na-
Haume HoBaHHe napaMerpa o MecToA onpegeseHuN

S————

L

3.1.1. dddekTHBHAA TO-
rpeHlHOCTh 11Ara 3auenJne-
HHSI, MKM

frverr [To dopmyae
fpbt?ffzfpbwym ’

rae | ,p — TOTPElHOCTb 1ara  3alCHJIClHS

(ecam OHa He 3ajaHa, TO HPHHIVIET s JO-
NYCKAaCMoe 3HAYEHHE [ppr), MKAL;

Y, — YMEeHblLUCHHE MOrpelmHocT!t uara 3a-

HelJIEHHsT B pe3yabTate  npupadoTkil, MKM
(onpenensiior 00 NpuJOKeHuIo |,

Tada, 10)
3.2, KOBQJ({JHHHEHT, YHH- Bf HO (bopMyﬂe
ThIBAIGILNHH  HOTPEHOCT b
npohuiasa, upupaboTKy W ¢"Frofr
Hai pYyAKEHHCCTI'h Tepelaun ,sz 7
f.
U 4o Ka
3.2.1. Dddexrusnas no-{ [rers Io popmyaie [ forr=1F¢ -1,
rpetigocTb NPOJuAst, MKM
rie fg— MOrpeliHOCTh NPOQHIT (CCHi OH 2

He 34AdaHa, TQO NPAHUMAIOT HAOMyCKueMoe 3(1d-
yenre fp ), MKM

il il -

3.3. Koappuunenr, yun-| By Ilo dopmyae
THIBAIOIMH NJIABHOCTE

BXOA2a ToOJOBKY 3y06a B ¢’'C,
zatienJjenue

BK=I—H F¢/ b,

G 2
(__}_f_“_”_’_.r—-—w 45)
cae Co=1,54\ 97 =/

18 '

}

[Ilpumeuanne Ecin marepuaant 3y0-
qaTBIX KOJAEC PasaHYHbI, TO

c. c‘,g1._;1,_(:_1,1._2
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I podoarwenue ra6a. 25

, O6o3na-
liauMe HOBaHHe napaMeTpa e HHe MeTon onpenenenng
4, Kospopuuunenr, yuu-| K, ITo dhopmyne
ThIBAIOIHH AHHAMHBYEC-
KYl0 HarpyskKy, BO3HHKA- Ky=CysBp+CreB+Cor,
OILY> B 3alelJeHHH B
3aKPHTHYECKOH 30He rae Cyus, Cye U Cyy; onpeaeasnor nmo tabi. 26
5. Kosdpduuuentr, yun-| K, OnpenensalorT JUHEeHHOH HHTEpNOJALHeHd 3HA-
THIB alOLIH it IHHAMHYEC- yeHHi# K, B pPEe30HAHCHOH 30HEe NPH ;==
KYI0 Harpysky, BO3HHKAIO- =115 ngy M0 . 3 W B 3aKpUTHYECKOH 30HE
HIYIO B 3alenJeHHH B Ipo- npu n;=15 ng; no m. 4:
MEKYTOYHOH 30HE
K,=K -+
v v{n, 1,5!151)
Koni=1,15n ) ~Ko(n,=1,5n ) n
El El | 5 .....!_)
+ 0,35 (1,5=n,,
Tabaouna 26
Kosddunue T 1{8.‘, <2 € =2
Ct:'l 0,32 0,32
Cyo () 34
Cos 0,90
Cos 0,47
C'UG 0147 e -
I<<e, <1,5 Lo<le, <<2,5 £y >2,5
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IHPHJ/IO)KEHHE §
Cnpagouroe

ONPEAEJEHUE KOPPHIIUEHTA Ky

NOMIleHTpanusl Harpy3kH OORIYHO BO3HHKAET HAa OAHOM M3 TOPUOB 3y6YaTHIX KO-
Jec {sufo una Topue T co CTOPOHB NOABOAA Bpawampuiero MomeHra, JnGo Ha
npoTHZeNOJ0XKUOM Topile O), Jdas OaHO3HAUYHOCTH pCUieHHs KO3(hOdHIHEHT KOHUEeH-
TPALHH Harpy3Ki ONpeAesioT AJAs KaxA0ro 13 ABYX 3HAUCHUH:

T {)
K= max (Ry, , K, ).

Pacyer Ko3¢g@uuueHTOB KOHUEHTPAUHHM Harpy3ku Ky, MOXKHO BecTH Jaub60 @O
dpopmynam tada. 27, 6o no nHoMorpammam (ycpt. 15—24).

Tabaunua 27
Fianme apanue niapascipa ?E?ﬂ:? MeTon olpeACTICHNS
1. Kosdduuuenr, yuu- Ky K, =max(KLj, K%d_).
TEIBAIOLIUH KOHIIEHTPAa-
HHIO Saipyski B HEpEAa- [ITpumeuanue M3 HByX 3HaYeHHR
e KT w KO nas K, npuHuManoT 6odb-
jlice 3HaYyeHHe
r T’O - . : >
1. Kosbduument xou-| Kl.¢ | KyZ=14(K; +K; -K,+Kp  Kpot Kpp +
HEeHID3UHH  HArFPY3KH Ha | '
TOpUSN 3y6UaThIX  KoOJec +K,, )20 K.,.
}
r [Ipumevanne Huiaekc 7T OTHOCHTCH
| K TOpPULY INeCTepHU CO CTOPOHL NPHJIOXKEHUR
Bpatuamllero  MosmeHTa, HHIcke O — K
IPOTHBOMONOAHOMY TOPLY
. "T.O _? * _'"'fz
I.1.1. Kosdpuuuenr, Ko I K Y=(5=17) 43, (1-- 0,02p) - 10
VUUTRBD WIHAK — KPYUEHHEe
3yOmaTux  KOJCC H  BHI HJAH N0 4YepT. 7.
3ybnen Ilpumevyanue 3aect W Jajiee BeDXHHA
HHAEKC B (opMyJaax IPUHHMAIOT AJAA TOpUa
T, HUXKHUA — 1049 Topua O
1.1.1.1. Tlapametp, yun-|{ Ay [IpunoxeHne MOMEHTOB:
THIBAIOWWMHA CXeMy IPHJIO- pasHocroponnee — A, =8;

XKEHHSI BPaUlAOLIUX MO- |

MEeHTOB K Iepepaye

OAHOCTOPOHHEE ~— Ap =12
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ITpodoancenue taba, 27

. & Oﬁﬂqﬂnl-
AEMeRgeaHne ifdpaﬁfﬂ :'pﬂ LRI R i‘lu IDA GIIDL AC 00 119l
1.1.1.2. OtnocuresipHaS AP l b,
WHpHHA 3v6YaTOrO  BEH- W= q
114 | |
| | Ilus weBponnpiX  nepejad B UUCTUTENb
noac1aBasor 0,5 0y, (UHIpHHEA NQJIYICBPOHA)
}
1.2. Ko3dduuHCHT, T,0 R
1.1.2 I’\Ojtbu(b LLHC Kf K‘f _0,0375'4!?&,(1})15 -+ 4)
YYMTLIBZIOWMA H3rub Ba- |
JOB
B no yepr. I8
—— S —— W l o —— — " e A
1.1.2.1. OrtHocuTenbHAS | P, | ] L.y
il d dJld T
ANKHA B T
1.1.2.1.1. Pacuernas [0 PaccTosinne MeXxAy OmopaMH BaJja Inec-
RJAHHA BAJE  LICCTEPHHU b Tepi
1.1.3. Koahouunent, | Kg KL V=50, 1605, 7, (10,5—p g ) ™
VUMTHIBAIOUIHII  pacno.o- : :
AHEHHC LU(‘CT('D”H nma Ba- IRITERITe IIE']JF. 19.
Ay
| [Ipumeuanne Ilpy Yg, >0,0 sHaKN
(
(+), IpH Kg‘ ) caepyer M3MEHHTb Ha RpO-
| 1irBonOTOKHbEe ()
}.1.3.1. OrtHocH1CcabIIOE LY " :_SL
pacoA0khCHAC HICCTEPHU J SUT L
1.}1.31.1. Paccroamie 51 Paccronnpe  OT CePeiliHsl  11E€CTEPHK AO
WeeTepHy 10 OO0pH Ba 18 CCPCANHB ONOPB BaJjad CO CTOPOHH NOXBOAS
Bpalllaloero MoMeHTA
' &F , T, 0 200,73 - ;
b 4. KOo3@PpdHILICHT, A K1 zzfﬁﬂ"ﬂu'”(\\? —*010)f(1\3!b+1)1'd
, . y , ; b bd S
\ UM BIBOIOUIMH 0Ca, 1K} ,~
NONIIHMIIHKOB L 10 uepr. 20
- L= _-I: W E e e - — ———ry Py ——
1141 [lapaviesp  TH- 3 S B TRIIEITA 415

14 1 O DHITTTHKOB

SKOgbaaeHna B==0;
DOGIIWOBLIC B =5
mMepihonye 3=16
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ITpodoaxcenue raba. 27

O6o3Ha-
IHauMeHOBAHYE llapaMeTpa e Hye MeTtoj omnpeAc/icHlsd
1.5, Koapdbunnenr, 7,0__ 3,5 . 2
1.1.5. Kospduunen Kfe Kie¥=2 Ac-tpy - (Pre- Ay
VUHTBIBAOMUN warud Ba-
HCH nepeaayn PT. 21,
[Ipumeuanue. [Ilpu OAHOC TOPOHHEM
NMPUJIOXKEHUN BPallaloUIlX MOMEHTOB 3HaKH
(4-) nipu KfT;:O clejlyeT M3MEeHHTh Ha Mpo-
TUBOTIONO0XKHBIE (F).
1.1.5.1. Ilapamerps, A, TTo yept. 16
CXeMEl KOMIIOHOBKH ¢oO-] A,
CEeAHEH nepenauH
1.1.6. KoagduiucHr, T,0 0,7 1
VYUTHIBAIOIIHUH 0OC3AKY
NOAHIHITHHKOB OT BJAHAHHSA 99
cocelnelt mnepelauu HAN 11O ACPT. 22
[Ipuveyauus:
[. Tlpu ojHOCTOpOILIEM NPUJICIKEHHH Bpa-
[IA0IHUX MOMCHTOB 3Haku (~:) npd K;;O
cJAeAyeT H3MEHUTh HA  NPOTHBOMNOJOKIHE
(::)_
2. IMTapamerp B no n. 1.1.4.1
1.1.6.1. [Tapamerp cxe-| Ay [To uepTt. 16
Mbl KOMIIOHOBKH COCCH-
Hell mepeaaud
1.1.7. Koagp@uuHeHT, K T.0_ 1 ¢g.493. o2
YYHTLIBAIOUIHH  TOYHOCTD < Ko "= 1,0y QW
nepegauu
HAH N[O 4epT. 23
1.1.7.1. Creneub TOHHO-' Q [1To TOCT 1643—81
CTH hepexaud 10 HOpPMAM
KOHTAdKTa
;
1.1.7.2. Cpeansia yacab- |  w, F,
Had Harpyska Wy ==
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ITpodoancenue Taba. 27

Ob6o3sua-

lTaumenoBanHe napameTpa Yoy ue MeToa onpepeicHHS
1.1.7.2.1. Munumanbnas Ly min I Doy
AJMHA KOHTAKTHLIX JIHHHH bymin= 72
g

l
1.1.3. Koadhdunuenr, Ky l Kol 20
o=

YHTLIBAIOIHK HOpHDaboT- | B} D]
e (O T

HAU o uept. 24

b —

i o
1.1.3.1. TepaocTtb Hyy Tsepaocth 1o BHKKepCy aKTHBHOH IIO-
3y0neB BepXHOCTH 3yObeB Melee TBePAOrc 3ybHyaro-
! 'O KOJICCA
2. Koadbduunent, vyuu-| Kg, Kp,=1.
TLIBAIOWHA  HepaBHOMeEP-
|
HOCTprac“peﬂeme}fg Haﬂ [lpumeuanune HepasBHoMepHOCTL pac-
TPY3KR — MEAKAY  3YObAM | npelle/icHUS HACPY3KH MeXJy 3y6bsAMH yuTe-
| wa B Ko3poduunedTe K H?
1
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-

Lovase

-

Lot
i
H -“_

OCcHOBHBIE KOHCTPYKTHBHLIC napaMeTpn 3y0uarow
nepenavu

3

1

Hepr.
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CxeMbl H napamMeTpul KOMAOHOBKHM COCefHeH nepempauu
[TapaMeTpn! KOMITO
[lom o CxeMa KOMIIOIIOBKY HOBKH CTiTielb pe1yh- KoMIIOKOBKA
18 AR i _ TOpA peayKTOpa
Ar | A[ | Ab
! 0,024 0 2 l 2.0 | bbic1poro,.inad
i '-4“ » .-:- |
— l L
orere , ey | {
i | - i {
— |
| — e
o - "*: "‘"0,01? t) ,O 7 ,5 THKO\UJ[HHH PaBBepH}r_
= _ﬁf - | Tas
i :{_A ,!' ol H ' C
] T ) : !
e t“ . . : E
| S
r R — - —_—
f
[ 1 l 0,06 { 1,65 l i,3 | IIposemyTou-
'E““[ ———— bz i HAH
‘ ] L] , |
— 2t I ‘
P
—— L=
| {
— —_— t {
i 0 { {0,6 { beicTporoauad |
| 4 ! '
| | |
} | | |
- —| CoocHas
b 0,021 80| 9,0 Turoronnas

UepT. 16




C. 80 TOCT 21354—87

Homorpamma xoadduunenra K ; ’que'ra KPYUYEHHSI KOJEC M YIia HaKJAOHA

3y6a
L./“EM
{5
!
[ ?m
. KT
1.2 04
¥ ; ﬂ
kraz ’ X
- £
[ 0.2 ’ %
~
79 01 5 E
- #"Af’. g
G0 41 =005 /A
01 | _ =Tl _dembem | ambem 2 _i
‘ . 0,05 __0’02—"""-— —— —
= V1%
-0,01 §|§
- 2 %Igf
(5 0,02 —g,005 ME
’ ’ ’ JB
E - *
74 | go1= -0,002
&
-0,001 =
g,005 §~
73 - ~0,0005 %
S
30 S
0,002
72

KT.0—(5+4,). 102 2, (1—0,028)
Yepr. 17
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Hemorpamma xoagdpnunenta K fT'O yuera Hu3ruba saJnos

' T,é
”?_M kf
] 10
0,5
A 04
Y6
4,9 -3 ;
66
i 6,2 .
b,7 hant ormoerns
%6 0,1 T~ - *
5 o
3
. q45
8, 4 4,64
0,03 ,
43 0,87
g4t
' X 4

K} 0=0,0375%;, - (b;p-+4)

Yepr. 18
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Homorpamma Ko3(pHUHEHTA kg,o yuera MOJNONKEHHS KOJAeC OTHOCHTEJNbHO ONOY

fipaMedaHHue. Kg=-—-Kg.

KT-O= +5ign(0,5—g,) 0,165, ¥y - (10, 5 — gy )7

Yepr. 19
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Homorpamma koadduunenra £ g’ O  yyera NOAMMHNHHKOB

rJ n

1|_..r.__...__. —»f _U rl.l

_i * l+1ii,i Ta +|T.+¢++_..+1++TIL,~+I.I+IPTII.., 1..?1

H.Ul...,w

L 45

?J.... nU.... nuz

atiihy ff._i T 4....,#{,1 %ifrijgﬂjlﬂiijz1g

..:h - .,.H:

b

Hpnmcqannm

K} <0

L. mpu Pg,<<0,5
2. opu Yo, >0,5

3. K =—K]

Kl >0

'Pz’dﬁ'(‘lisz—*oﬁ)'(lbn; — 1

-8

o
——

T,0
Kb

Uepr. 20



C. 84 TOCT 21354—87

Homorpamma Koadduumenra k}':;o yuera H3riba BaJOB OT BJAHSAHHA coceaHeR

nepenaun
k! “ib
fc
Yod 4 6
15 2
d J
12 ’
1 — 4_
TS A Omiberm L
g, i TF
0,0 o P
. N fc
., —/ - .
3 3 By
>
06 “’UW S 01418 R
, N w
G L5
05 ‘
’ ~0,01 <4—0,1 I 4
4I-5
a 6,001 ~0,001 =001 *
5
J
0 —-0,00f
0.3
4 g N N
t 2 9
7
3 S
02
’ 6

IIpuMeuaduas:
1. Homep cxeMH cM. yepT. 16.

2. lna cxemel 4 K;',;0=0
0_ T
4. Ilpn oxHOCTOPOBHEM MOJOXECHHE MOMEHTOB 3MakH ciaexyer mpu K, m3Mme-
HHTb HAa NPOTHBOHONIOXKRHE.

K% 0= A -y (d—A1)*
Uepr. 21
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Homorpamma Koadduumenra £ [ be yqe'ra OCAAKH NMOJNIIHIHHKOB OT KOMIOHOBKH
cocepel nepegauu

bd
/5
1,2
| "'"-..,‘h
T~ K.
W4 ¥4 X""'«-ﬂé 1 ! |
E ~ l |
* fa‘
3 , .
67 = -2 3
; . P amﬁem : %
"
4 e 0,1 S
M S -
ol
' = X g
45 S 001 S o~/
4 S S -~
-
Q § | é
4 X 0,01 -
> X7 I 3
S S S
S S o3
0 S 0,001 S |
S IS
0,3 S i
- 0,001
0,2
Hpnmeqanﬂﬂ
1. Kbc Kbc .

2. Ilpu OAHOCTOPOHHEM NPHJOXKEHHH MOMEHTOB 3HAKH Ky, ClelyeT H3IMEHHTD
Ha NPOTHBONOJOXKHHE,

Kpe” = == Ap B-byy - (pr5—8)2- 107"
Yepr, 22
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Homorpamma Koaddununenra ké'o yYeTd TOYHOCTH Mepepaiu

7,0
(f"b-ﬂ; lv;"ﬁ'? H//Wff*'l K ", [\7
’;:f ‘-{’ B {0{"- 2 { frf
{2~
———l T 5
L=+ T —— /
- TE—
”351"3“ ,Zk" -
:{* 0? X ..--'5""'
fft'?-..}— 7 . groeri
—_ 257&7 > _a - 7
7.7- P
- - -
76 0,2 6
{f;f_ézaﬂ
- 0.1 .
Vi
e
s §¥ 05
506 7
7.3
L
- b0d §07
+
00 +
= | 7
4,72 507 g.0f

7, O __ 0,433 oo — 1
KQ —I’GiLbd Q- w,

Yepr. 23
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HomorpamMmma koadduuuerra npupaborku 3y6osen

2410

"lnh

344

Sl -

|

V]

6l

[Ipumeganusq:

01
0,7
- V., M
3 ’ ]
04 ,_
imﬂé‘/:'f Z
S —
T —
~g -
[}? ‘5- o B e — o
e = — —
4
0,0 5
0,7
a
0,6
Y
6'155

1. TIpn Hyyy =>>600 npunars Ay =600.
2. Mlpn v>20 m/c npunaTs v=20 M/c

Kw=1——20(0 ,01 HHV+2) —2 (g_|_4)_0:95

Hepr. 24
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ITPHJIO)KEHHE 7

Cnpasounoe

YTOHYHEHHDIN PACYHET AONYCKAEMbIX HANPAXEHUN
IJIS KOCO3YbbIX H IEBPOHHDBIX NEPEXAY

Ilns Koco3yOHIX M LIEBPOHHBIX Mlepefay B KAaueCTBE AONYCKAEMOro KOHTAKTHOTO
HaPsKEHHSA Oyp NPHHIMAIOT YCJIOBHOE NONYCKaeMOe KOHTaKTHOe HanpskeHHe, Bhi-

qypc/sieMoe 1o gopmyJe

1 L, . . . . ,.

Beanuunbl, Bxoadluc 8 opmyay (46), onpeaensior 1o taba, 28.
IlTpuMevanue Ias pnepenay 6e3 cMelleHHS 3HAYEHHSA E,;0; U F,, O2 MOXKHO

onpeaensTh no rpadhukaM (uept. 20—27).

Tadbauua 28
! Obo3na-
I,anuMCHOBAHHE TIapPamc rpa ge 1L ge MeTOR onpceRenelns
- — _ — |

1. Kosphuunedr, yaHTHIBAIO- 0 Ilo Homorpavume (uepr. 28} wuan
IMHA reoMerpHyecKue ImMapamer- | (hopMyJiam;
pPH 3aUellJICeHHf, OT KOTOPHIX J3a- |
BHCHT Harpy3oyHas CROCOOHOCTD | 1 %
nepeAayd B 30He I, TAe TOJIOBKH | 6, =1-4-0,5K, -—-~0,5_..._—-§._... ;
3y6beB IUEeCTEPHH 3aLemIdTcs i u
C HOXKaMH 3yObeB KoJieca, H B K K2
sone II, rae ronoBkw 3yObeB 311 8§ =1—0,5K,+0,5 L MI ,
KoJieca 3aleNifiOTCAd ¢ HOXKa- il u  3u
MH 3y0peB miecTepHH

K 2Eg T
rue =
U 24tg agg 7
| K.—=K, .-22
T e,y
— [ —— . -

2. lomyckae- | aas1 3ohbt 1 OHpI [IpyEMMaTh Mekb- | TA€ Oypy M Oyp)
Moe EGHW;:HO‘@ lee U3 ABYX 3Ha- |__ nonyekaemple
ﬁ%‘; MEHNE, YeHWH: Wk Oqp) | KOHTaKTHHE Ha-

| H Cypo NPpAXKEHUA IAA
| WeCTepHH M KoJie-
"'""' ca, onpepeasieMble
J -

BENEHHOH B
mee u3 ABYX 3HA-| . 91 9

YeHUH: Opypy H |
M K2 O po
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IIpodoaxcenue tabar. 28

HanMenosange napamerpa

2.1. Kosdpuuuedr  yBesauye- Ly
HUA [AONYyCKaeMOro KOHTAKTHOTO
HallpSXKEHHA I NOBEPXHOCTEH
MOVIOBOK 3yObeB 1IeCTepHH H KO-

Jieca  OTHOCHTEJIbHO  3HAUYEeHHS
GHP AJHA NOJAICa

Obo3HA-
YyeHne

| pameTpa,

McTton onpenesienusa

Ilpumeuanue. [IpH Oypi ;&GHP“

3HAYeHHue BCIIOMOraTeJbHOro na-
npeacTasgagicuero  coboi
| OTHOIEHIe Goabllero 13 JIBYX 3Haue-

HUH Opp; U Oyppyp K MEHBIIEMY, HE

| AOJIKHO  [IPEBBILUATH  AONYCTHMOTIO
3HAYeHH S Vvp . JMas  TBeprocTH

H,<350 HV n H,<350 HV
npu v<<15 Mm/c, (pp==|/ 2,7—0,1v;
| npn v2215 m/c, ¢p =1,12.

Jlas  tBepaoctn H;>350 HV =u
t /{5>350 HV

npu v<<9 M/c, (ppr-]/l,g—-—ﬂ,lv,
npu v=9 M/c, @p=1.

B mnporuBHOM cay4yae Oovibliee  H3
3HaUeHHH Oypy H Oyp;y DPHHHMAIOT

PaBHBIM MEHbIIEMY, YMHOXEHHOMY Ha
3HaUeHHE @ p

p—. - e

.

4
}Lk':liﬁ

200
Hyp
lpu Hyy <200 HB npunumalor
LF =1,6
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Ipadux Aas ONpeAcieHHS 3HAUEHHR eq10) M € 40;; AAS
KOCc03y6hix nepenay 6es cmemenns npu B<15°

| r

S B J_
* g
!

e e Y
L]
b
1

ety SR

HepT. 20
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I'padmx nas onpeneneHus 3HAYEHHA £,10; B g0 ANn
Koco3yOnix nepesau 6e3 cmewmenns npu 15° <P <27°

Hepr, 26

Upadux ana onpeneneHus 3HaueHuhl & ,45; B g ,,0,; Aas
KOCO3yObix nepenavu 6e3 cmetleHud npy 27 ° <P <<35°

- T . )
=y ] (! “a; "*(’:{! {4
5’; 50 e — e {7, TJ {' T T ‘ﬁ ! '.

S A A

— e p—— -————-
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Mpaduk pJisa onpeaenesns kodpduuuentos §, H 6y

y C= _
5 = - t  *
Qﬁ_ | ! R J

157 | ’ AN S SR I R

Al (S‘f.dg}'

Mpumep. [Hano: 2,=30, 22==45, x,==0,5, x=0, B=10° ¢&,,=0,96,
Eag =0,57.
Xy X

Ilo rpaduxy onpejessem HPHEI':_ZZ' ==0,0067 a,»=22,1°.

OI‘Ipe,EI;EJIHEM'E—a'I' =0 032 u ?—2-=0,019.

£
Hanee no rpacduky onpeaenseMm npu u=15 ;:—1=0,032

Eaz

Hepr 28
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NPHJ/IO)KEHHE 8

Pexomendyemoe

PACHET HA NPEAOTBPAULEHUE TJYBUHHOIO KOHTAKTHOIO
PASPYWEHHA

Pacuer (OTaedbilo AJS LIECTCPHH W KoJieca) NPOU3IBOAAT AJA a30THPOBAHHBIX,
IEMCHTIIPOBAHHEIX W HHTPOIEMEHTHPOBAHHBIX 3yOUATHIX KOJeC.

[Tpumcuanue Bce TBepjocTu npuBoaaT B eannunnax HV.

1. Pacuer Ha rayOHHHYIO XOHTAKTHYK BBIHOCJKBOCTD

1.1. Ilpu conocraB/ieHHH pPacYeTHOrO0 KOHTAKTHOI'O HAlpAXeHHA Oy H Inpejlena
rayBHHHON KONTAKTHOR BBIHOCJHBOCTH Cgpp JOJXKHO BHITOJHSTECS YCa0BHE

o
HKP
HK
1 2. HonyckaeMpic RpcAc/bHble TIJayOuHHHble HalpsaXeHHSA Onpeienfl0T B 38BUCH-

MOCTH OT BH/a NOBEPXIIOCTHOTO YNPOYHEHHHA H 30HBI BO3IMOXKHOIO MOBPEXJEHUSA,
12.1. Baa azoTupoBanHbIX 3y0YaTHIX KOJIEC

opxp=1,07Ay prHg Z; (48)

NpH YCJAOBHH, UTO pachnpejpedcHre TBepaoctd H (2) po TojlllHE YNPOUHEHHOro CJOA
He XyXKe 4UeM No CHACAYIOUICH 3aBHCHMOCTH

z \° Z
H(2)=0,8(Hy —Hy) (-E;“) — 1,8(H, —Hg ) (-}-IT)J«HO : (49)
Benuuunbl, Bxoasimide B dopmyan (47) — (49), onpeaensitoT mo Ttaba. 29.
Ta6aunua 29
HauMeHoBanue napameTpa ?f;?;éa' Merop orpegesie Hus
1. PacuerHoe KOHTAKT- O Ilo dopmyse (31)
Hoe Hanpsixkenune, Mlla
2. Kospoprunent 3ana-| Spyp Ilpu orcyrcrtBuu HeobxoauMbplx (GakTHye-
ca NPOYHOCTH IO TIJyOHH- CKUX CTAaTHCTHYECKHX JAaHHBEIX MOXKHO IpH-
HBIM KOHTAKTHBLIM Hanpﬂ-! HATh MHHHMQJLHBIH KO3bOdHUIIMEeHT 3anaca
KEeHUAM NPOYHOCTH
SHKmin=Ii4
3. I'mybuna  pacmoJo-| hy ”
_ Ht
JKEHHs! 30Hb HauOOJbIIHX hp=1,52 0,
ryOMHHBIX ~ KacaTeJbHBIX E

HanpsizKeHUH
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[Tpodoaserue raba. 29

Hamcnosanne napaverpa Olsﬁﬁfead Mertog onpceaeneHud

3.1. ¥Yaeapnas Opr}K-‘ Wy [lo Tabn. 6 1. 9
Hasi CHJA TIPH pacyeTe
Ha KOHTAKTHVIO BBIHOCJH-

BOCTh |

3.2. Npuseaenustit  pa-| ¢o | 0,17d,u
AMYC  KPHMBU3HBI NPOdH- | Yo (1) cos?P
JeH

- |

4. Kospduunenr mpu-| A [Io rpaduKky, NpUBEeNEHHOMY Ha uepT. 29a,
BCACHHS TIYOHHHBIX Ka- | B 3aBUCHMOCTH OT BCIIOMOTAaTeNLHOTO napa-
CaTeNIbIIbIX Haﬂpﬂ}KEHHH Me'rpa
K TpeXcJbHEIM  I'yOHH-

HbIM HOPMAJbHBIM HANnps- fig+ 107
K e HHAM == -
P ool g
— — -

5. Kospopuunenr, yum-| I[To rpaduky, npuBefeHHOMY Ha uepr. 296,
THIB4IOILKNH  BO3MOXKHOCTD O
BO3HHKHOBEIHS  TPEILIHH B 3aBHCHMOCTH  OT  OTHOWEHHA — X
H¢ B CCPALCBHHE, & B | K
VIIDOUHCHIOM CJl0e BCIIOMOraTe IbHOr0 HapamMerpa @

6. Kosdduuuent, yus- Z; x 18
THIBRICIINA YHCTO ILHKJOB | r N
HAUPSZKEOHHA  PACCUHTHI- Zr k= HK
BacMoOro  3y64aToro Ko- Neg
jJeca B pacucTax Ha rJay-

OUHEBIE DA3pYUICHUS [pu Nyxp <Ngg
IPHHUMAIOT Zj g =1
6.1. basosoe qHCJIO = —1).107
Ngk Nyk=(0,0133H—1)-10
LHKJA0B  rayOHHHBIX Ha-
NpSAKCHUN
6.2. DxsuBanentHoe ud- | NEK [lo npunoxeunio 3 n. 1.

IIpnu pacuere 10 MeTOAY 9SKBHBAJGHTHHX
MOMEHTOB H HanpsiKenuli BMecTo Npg cae-

AyeT MOACTaBIATL N g

CJIO IHKJOB HaNpAKeHHH
paccauThiBacMoro 3ybya-
TOI'C KOJieca IIPH NpoBep- |
KC Ha rJyOMHHLIE Hanp#-
JKCHUS

1.2.2. Jlasg ueMeHTHDOBAHHBIX KW HHTPOLEMEHTHPOBAHHHIX 3yO4aTHX KOJeC MPR

YCJOBHH, 4YTO pacnpenesieHue TBepAoctn H(z) no TOMIIHHE YHNPOUHEHHOro CJOS He
XYiKe 4YeM IO 3aBHCHMOCTH

(50)
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IonmyckaeMble IpelesibHEE TAyOUHHBE HaNpsiXeHHs ONpeAeNsloT B TPEX 30HAX BO3-

MOXKHOTO Pa3BHTHUS NOBPEXAECHHUS.
1.9.2.1. Ipu h yz;>h; onacHasg 30Ha MOXET DacnojararbCs TOJBKO B CepAue-

BHHE
Oygp=3,0Hg . (51)

I'paduk ann onpenenreHus napamerpa A.

Uepr. 294

Fpaduxk pas onpeneienuss Ko3dpdbduuuenra p »

e e e e — I
: oo
\L\-\: 2?’ 6 | ! ILJH ;‘\

f ir“ !—-4 —

o

2,2 -
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1.2.22. Ilpu hyy<<hy onacHas 30Ha MOXeT PacnoJararbCs JHGO B yNPOYHEHHOM
€10

JuQo 1a rpaiiuie caos
0.8[ 2\ 94 53
1.3. 3uayenus, pxoasmine B popmyam (51) — (53), naxoaaTr u3 taba 30.
Tadaunuwa 30
|lagMelioBaliHe mapaMeTpa :t;e: H":{ia' M:>Toj onpexeneHus
1. PacyeTHOoe KOHTAKT- Oy [To dopmyne (31)
HOC HanpsAXKeHHe
2. KoapduuneHr 3ama-| Sgyp [Ipu orcyTcTBHH HEOOXOAHMLX ¢akTHye-
Ca NMPOYHOCTH IO rJayOHH- CKHX CTATHCTHYECKHX HTAHHBIX MOXKHO IpH-
HOIlIT KOHTAKTHOH BBHIHOC- | HATHF MUHHMAaJbHBLE KO3(duIHeHT 3amaca
JIABOCTH MPOYHOCTH B COOTBeTCTBHH ¢ TabJa. 31
3. Faybuna  pacnono-| fiy [To tabn. 29, n. 3
JKEeHHsT 30HB HaHOOJBUIHX '
rJIVOHHHBIX  KacaTeJbHBIX
HalpAXeHHU
4. OddexTuBHAA  TOM-| Fypss hie =N 10,2
{IIHHA YIIPOYHEHHOr O CJIo4
5. OpdekTuBHana TBep-| H,yyf H,
OCTb VIIPDOYHEHHOr'o CJIOH P — S
A yup Hepp=—745 Fregrr \2
2 =2 ) 4
| [Tpumevyanune MoXHO HCHOJIL3OBATD
¢akTHUeCKOe 3HaYeHHE TBePHOCTH Ha rJyOH-
I HE Nteff
Tabnamma 31
c Hanugyue aBTOMaTH-
STaJb 4YeCKOr'o peryJauposa- S _
HHA XHAMHKO-TE PMHYEC- HKmin
KOro fmpoiiecca
1. ¥ruepoaucras Ecrh 1,5
2. ManoaerupoBauras Ects

pomd  jomend
Il

Hert
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Taotauma 31

Hanuuye aprovartu
Cranb YECKOI'0 peryJaupoBa- S
HUR XHMHKO-TepMHUYEC- HKmin
KOro rpouecca

3 De3HHKeJieBass Crallb H coOJepxKauias Ectb 1,3
MeHee | 0, Hukeas  (HanpuMep Mapox Hert 1,4
18XT'T, 20X, 25XIT, 20XI'P, 20XTHP
no F'OCT 4543—71)

4, Coaepxaas Oomee 1 % HHKenss © Ects 1,2

xpoma  (Hanpumep wmapok  15XH3A,

20XH3A, 12X2H4A, 18XT'H2M DB,
20X2H4A no TOCT 4543—71)

2 Pacuyer Ha rayOGMHHYI0O KOHTAKTHYI0 NPOYHOCTHL NPH AEHCTBHH MAKCHMMAJBHOM
Harpy3KH

[Ipn comocraB/ieHHH pacueTHOro MAaKCHMAJbHOTO HAMNPAKEHHA Opgnac H AONYCKA
€MOro ryOHHHOrO HaNPAXKEHHUA Oy g AOKHO BHIIONHATHCA YC/IOBHE

Oyk st

S > UHmax (54)
HK St

HlonyckaeMbie rJIyGHHHBIE HANPSINKEHHA OMPEACAAOT B TPEX 30HAX BO3MOMKHOIO

OBpEX AEeHHS.
21 Tlpn hyg,>hy onacHasi 30Ha MOXKET pacrosaraTbCsl TOJNBKO B CEPALEBHHE

22 Ilpu hpygs<fiy omacHas 30Ha MOXET pacroaaratbCs JHGO B YNPOUHEHHOM
CJ10€

Opkst =12H,555¢ , (56)

a0 Ha rpaHuue CJI0s, B 3TOM CAYYae Opyggy ONpeAensioT AH60 MO HOMOrpamme
yepT 30 WAM H3 ypaBHEHUSR

2 _
Ohxst—DO%hkst—B=0,

2

H
rie B=1,6 106. K __ ¢ ? D=0,42H .
Po

3naueHus, sxoasuine B ¢opmyan (H54) — (56), onpepeasiior no taba. 32,
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Tabannpa 32
Ofo3Hna-
HanvenosanHe napaMmerpa YeHue Meton onpeReneHu
. HanGosbuiee 3a 3a-| Opyay [To ¢opmyae n. 3.2.1
AAHHHIR CPOK  CAyKOH
KOHTaKTHOe HAaNpAkKeHHe,
MIla
2. Koappuuuent 3ana-| 8,y [Ipu  oTcyTCcTBHH HeO6XOAMMHX (paKTHue-
Ca NpPOYHOCTH NO MAaKCH- CKHX CTATHCTHYECKHX JaHHHX MOXHO NpPH-
MaJqbHBIM TJyOHHHBIM KOH- HAATb MHHHMAJbHHA KOSQOHUHEHT 3anaca
TAKTHBIM HanpfKeHAAM NPOYHOCTH
SHKSfmln =1,1
3. [nybuna pacnonoxe-| h o, ITo Tabn. 29 n. 3 ¢ 3ameHol 1wy, Ha

HHSE 30HB HaAHOGOJBILIHX
rAyOHHHBIX  KacaTeJbHbIX
HalIpsIKEHHH NpH  MaKcH- Ty
MaJbHOK Harpyske

Wy Tmax

4. dddexTHBHAA TBEp- Hoitse H,
AOCTL YNPOYHEHHOrO CJhOof H efiSt = TH A 30.2 \2
NPH pacyeTax Ha MaKCH- (__Q_ﬂ_l ( HSt T - 41
MaJIbHYIO Harpysky H X hy J
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Homorpamma naas onpeacaAeHHs nNpeAeRbHbX FAYGHHHBIX KOHTAKTHBIX
HATIPAKEHHR O ;s MPH ACACTBNM MaAKCHMAJBHOR Harpy3KH

D o0 00 3500 37750 4000  Guuns = 4250

g
T
FIARNY
RTINS

0 30 40 50 60 0 80  9010° K

7

3 9 .
Ok st—DOks—R=0

[Tpumep. Hano: H =400 nv, hy=2 MM, p,=I15 MM .

H x h
Onpexensem K=1,6.108 —— ; D=0,42H ;
Po
K=11,2-10%; D=168; 0y g, =2960 MIla
Hepr. 30

ITPH/TO)KEHHE 9

Cnpagounoe

YTOYHEHHDIA PACYET NPAMO3YBbiX HEPENAY HA NPOYHOCTDL
NIPH M3NHUBE

Pacuyer npoH3BOAHTCH AR ABYX CJydaes 3aleNJIEHHR OTAeJbHO AJA 3yObeB ilec-
TEPHH H KoJeca.
MepBuit cayualt cooTBeTCTBYeT /ABYXmapHoMy 3auengenuio (Y, =0,5), koraa

yacTh noJHoi Harpy3kH 0,0 F;p Ky,  NpHNOXKEHA K BepluHHe 3y6a 4.

Bropofi cayda#i coOTBeTCTBYeT OAHONApPHOMY 3alleNJeHHIo, Korja TMOJIHAg Ha-
rpyska Fye(Y, =1, Kz, =1) npuiaoxeHa x BepXHeH IPaHHYHOH TOUKe u.

Onpenensior npousseleutss 0,5 Y oo, FipKp,a H Y, Fyp , COOTBETCTBYIOLINE
STUM JBYM MOMeHTaM 3auemneHus. [Ipu

O'SYFSa FtFKFa>yFSu FfF
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pacueTHHle HaNPSAXKEHHA Gpy ¥ Ops  PACCUHTHIBAIOT AJsl NEPBOTO Cayuas 3aleNdeHus

(traba, 33), npi OOPATHOM CQOTHOIUEHHH — IJIA BTOPOrO cAyvas 3auenjeHus (rafa.
34).

Ta6auna 33
3HaveHHs NapaMeTPOB NPH NPHIOKEHHH HATPY3KM K BepuInHe 3yb6a

HauMcHOBaHHC MapameTpa qaﬁe?ian?_ MoTon onpeac/eHus
]
1. Kosp¢puument, yuutuBaio-| Kg,,, 2,
IHH paclpenesieHHe  Harpy3KH Keia1™ —_—_—_kl—t—
MexXny 3yOpaMH ¢, +¢
0 78wa0Q atwcﬂ
TR KR prbl‘Lfﬂb?)
tF'*A "*Hv *HB
B nepBoM npHOJIHXEHHH MOXHO
| NPHHHMATD
I : V f b1+fpb2
| | be

1.1. YaenvHasa HOpMaJbHas o | 1 |
KeCTKOCTh MapH 3yO6beB NpH a | — —— o —
KOHTaKTe BepIIHHBI 3y6a Imec- ¢, Ca Ch
TepHu, H/(MM'MKM), '

TO e, I/ nape 3y6bes, o'r-l c 1 1 1
crosmiefi oT mepBot Ha pac- 0 — =+ o
CTOSIHMH  11ara  3alelJeHns, ¢ 4
H/(Mmm-MKM) '

1.1.1. YoedbHass  HopMaJbHaf ¢, Ins 3y6beB ¢ MCXOAHBIM KOHTYpPOM
XKeCTKOCTh 3yba wecTepHH IpH no IPOCT 13755—81 onpenensiior H3
KOHTaKTe ero BepLIHHE, | dopmMyJiHl
H/(MM-MKM),

TO Xe€, AN CONPHAXEHHOro| ¢ s l _
3y6a Kovieca; P | T—*IO .(9,671—7,521x+

yAeJabHasi HOpMaJbHas XecT-| ¢ | 1
KOCTb 3y6a LIECTEDHH NPH KOH- | | --1,626x2—0,041x3--3,878E +
TaKTe B }a(ro HUKHell TDaHHYHOMH +4,662x% —0,457x2E+ 1,557E2—
Touke, H/(MM-MKM), ’

TO Ke, AN CONPSIKEHHOTO | ¢, —0,734x52—0,224%3—3,440/,, -
3yba koneca +2,674xh,,—0,515x2h,,—

—2,1808h,,—0,737xEh,, +

1-0,338E2h,,4-2,04202 ~0,298xk7, +
+0,52081%, — 0,573k5, )
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IIpodoarxcenue tabdba. 33

HapMmenopanne napamerpa

1.1.1.1. PaccrosihtHe B J0JHIX
MOAYJiss, H3MEPeHHOe No pajny-
CYy 3yQUaToOro KoJieca OT BEpPIIH-
HH 3y0a A0 KGHTAKTHOH JIHHHH|

igeninilinkidiinliy’

Obo3Ha-
Yeyye

Nen

1.1.1 1.1. ¥raw npoduns:
078 BepLIHHbLl 3y0a IIEeCTEPHH

naa BepUIMHHI 3yba KoJeca

MeToa onpefenennsg

Aas 3y6peB ¢ MoAMbHKalHeld HOMXeK
npu ¢*=04, P,,=0,0bm u hz =]
ONpefensioT H3 (GOPMYJIHL

1
—_—— 102
—=10"2.(12,280—6,077x+

| +0,886x2—0,033x3—-4 4895+

| +-3,800xE —0,214x2E -1, 11362 —

| -—0,599xE2—0,07983—10,2074,, +

| +1,536xh,, — 0,242x2h,,,--1, 2508k, —
I —0,516xEh,,—0, 13882k ,-1-4,389h° —

—0,008xA% —0, 1558k, — 0,8074° ) ;

B 931UX (pOpMyaax

E=lg <.
[Ipu pacuere ¢, B GOPMYJul NOA-

CTaBJAIT BeJHUYHHBI
| 2=2, x=X1, hpm=Nhpa =0;
IpH pacyere ¢ ,—-

2=29, X=X9, hp=HRp po;
NPH pacyeTe Co——
l 2=z, X=X1, Am=hpmopy;
npu pacuere ¢, —

=29, X=2X2, Bpy=Hp o

! hma1= ’
MPE=\ COStgy  COS @ty /2
" _( | ) ] B )Ef_u
' MUL™"\ cOSa,y  COSOy,y '2m °
. ( ! I d £y
MU™"\ cOSt,y  COS, )Qrﬁ'

ikl

b

&
et

l 8
i
s

A R
a |
= b=
-“.""'-lu—-"""‘I
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ITpodoasxcenue Taba. 33

O603Ha-

HanMeHOBAHHKE napaMeTpa ue HHe l M2tog ornpz2paene Hnsa

X1 HHXXHERA AKTHBHOR TOUYKHM | Gpo 2y
npodpuas 3yba KoJeca Aprarctg | 18 2w —7 - (18 ag1—

| —tg agp) ]

AN HUXHeH rpaHUYHOH TOY- | Oy ( 27
KH OJHOMapHOTO  3aLenJeHHud ay=arctg | tg agy— o
3yba 1uecTepHH

JAJIS BepXHeH rpaHUyHOH TOY- o I
KH OJHOMapHOTO  3alleNJeHHs 2 o0 ==arCtQ (tg tpt
3yba KoJieca 2

L alla i il

2. Koadpuunenr dopmb 3y6a| Ypg, [To npunoxennro 1 Taba. 13, n. 6
NPpH TNPHJOXKEHHH Harpysku K HAH dopMynaMm:
BepuivHe 3y0a iecTepHH AAs 3yObeB ¢ HCXOJHBIM KOHTYPOM

no ['OCT 13755—8I
Y e=7,105—-5,683x+0,687x*—
—0,100x3-3,7375+-4,461 xE—
—0,278x2E4-1 22152 —-0,862xE>*—
—0,1158% —1,163h,,+0,497xh ,,—
—0,012x2h,,—0,579h,,,—0, 161xE A, -t
+0, 170524, 4-0, 19212 —0 ,078¢h?, —~

—0,1278h°% 4 0,2214° ;
ansa 3yObeB ¢ MOAHPHKaLHEH HOXKeK
npu ¢*=0,4, P,, =0,00m u h,—=I
| Y pg=9,003—4,814x4-0,285x2 —
—0,051x3—5 ,908% +-3,646xE2—
—0,097x2E+-2 23152 —0,687xE>—
—0,28283 1 ,657h,,+0,412xh,, —
| —0,005x2h,,—0,1828h, — 0, 137xEA,, +-
i 007982k, -+ 0,232h7 —0,041xh —

| —0,125gh% 4-0,1620°,

an Z:ZI, x"—'_:x]_‘ hm:hmalz .

B stux dopmynax
g: lg 4

[Tpumeuanue [Ilpn pacuere 3yb6a KoJeca Be3le C/OBO <IUCCTEPHA» 3aMe-
HUTb Ha «KOJECO», a <«KOJEecO» Ha <«IIeCTepHSA» H COOTBETCTBEHHO HHAekc | Ha 2
H 2 Ha |.
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Tabanuua 34
3HayeHHA NapaMeTpoB NPH PACHETE OAHONAPHOro 3duenJeHus

O€oana-
Haumenosanve napamerpa ue HHe MerTon onpenresieHns

1. Kospduunenr, yuutwmBato-; Kg .. Keun1=1
IUHH pacnpenesieHHe  HarpyskH
MeXAy 3yObsiMH

2. Kosgpduuuenr popsbl 3y6b- | Ypg,; | Tlo rabn. 33, B. 3 npy z=2,
€B INpH HPHIOXKEHHH Harpys3KH x=x1, hm=hpmu HJIH HOMOrpaMMe
B BepXHEH TPaHHYHOH  TOUKe Ha YepT. 31
OJHONMAPHOIO 3alleN/IeHHs liec-

TepHH

2.1. PaccrosiHue B JA0JIX MO- (I " ( l I )::i.,_,1

AYJAA, H3MEPEHHOe NO paauycy mur—\ cos X,y COS ayy /2m

llecTepHH OT  BepluHHB  3yba
A0 KOHTAKTHOH JIHHHH

i

2.1.1. ¥ron npoduns  madg| o, [ 2,
BepxHeHd IPaHHYHOR TOYKH OJHO- %y == arcig tg“tﬂ“‘zl (tg aga—
MapHOTO 3alenJeHuns 3yba -
1

[Ipumeuanne Ilpu pacuere 3y6a KoJieca Be3le CJIOBO «UIeCTEPHA® 3aMe
HHTb Ha «KOJleCO» M 3aMeHHTb MHAexc 1 Ha 2 H 2 Ha l.
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Koappuuuenr, yuurpbiBaromufi gpopmMy 3y6a H KOHuEHTpA-
HHIO ‘HANPAKCHUR, NPH NPHAOKEHHH HArpy3KH B BEpPXHEH
rPAHKYHOH TOUKE Y ;o

z. 154 122 10288766862 52 44383432 26 20 18 12

A = 7 r—[— T T 3 B
I r Z
YFSu AI > B
| X YF.:.'
x=-06 L
Xe A’s!
Z 0.8
0,6
a4
—,2—1
l
g,0
-0,?
|
27
-0k
)
0.8 oA
79 -
-0,6
ol 1] B

{0 /4 20 25 30 40 50 0 100 Z
2 U x — napaMeTrpsl pacCuHTbIBagMoOro sybuartoro Koneca; 2o M

X S napaMeTrphnl CONPAXKEHHOro 3ybuaToro Kozaeca

Yepr, 31



rocT 21354~87 €. 105

IHPHJIO)KEHHE 1IN

Cnpasouxoe

TUAOBDLIE U 9KBHUBAJIEHTHDIE PE)KHMbl HATPY)KEHU I

]. THNOBOH peXUM HArpy3Ku MOXKET OBITh OHpeAeseH NYyTeM CPABHEHHA peadb-
HOY LMKJIOrPaMMbl C THNOBHIMH (yepT. 32) HMJIU KBUBAJCHTHHIMH PeXHMAMH Harpy-
xKenus (d4epr. 33), AN 4Yero CTPOAT YNOPAAOYEHHLIH yOnBaloliud rpaduk peaspHOR
Harpy3ku B OTHOCHTEJIbHBIX KOOPIAUHATAX

T N,
H F——
Tmax Nz ’
rie Tmax H Ny — MakcuMaJbHOe 3HAUEHHE BPAIUAIONero MOMEHTA M CYMMapHOe uHC-

JO LUKJOB Harpyxenuss 3yba paccyuThIBAeMOro 3y64aTtoro kKoJseca, ! — 3HaueHue Bpa-
HIAIOIEro MOMeHTa TIPH 9HCJEe IUKAOB N,
2. B KaudecTBe THIOBBIX PEXUMOB HarpyxXeHus, MOJYUYEHHBIX Ha OCHOBE CTaTHC-
THyecKon O06paboOTKH peaNbHBIX PEXKUMOB HArpyKeHus MHOMXKECTBA MAUIWH, NMPHHSATHI:
2.1. Tsxeabli peXXUM — HHTerpaJbHasg (pyHKUHA B-pacnpeneseHus

Vi
| a1 b—1 :
D) =gy ) U A (57)
c napamerpamin  a=06,8, b=2, vep=0,77.
2.2. Cpeanuin — paBHosepomem HHTErpaJbHass (PYHKUUA  PABHOBEPOSATHOrO
pacnpeieseHU
i
D(v;)= .é:d"‘f (58)
C napaMeTpoM vcp_O,S.
23. CperHuH — HOpMAJbHBLIA, HHTErpajbHasg (YHKIUHUS HOPMAJbHOro pacnpeje-
JeBud
vV (V[:_"\’cp)ﬂ
D(v)= 5—5 = dy, (59)

¢ napamerpaMmu vep=0,5, s=0 19
2.4. Jlergkuii — HHTera.ﬂbHaH ¢dyHKuHa B-pacupeaesenusa (b7) ¢ napaMerpamy
a==22 b=3,0, v.p=0,42.

2.5. Ocobo nerkuii — uHTerpadbHas (QyHKUUA B-pacnpeaenenuss (57) ¢ napamer
pamu a=1,8, b=4,0, v¢p =0,31.
B dopmynaax (57) — (59)

Y= - . Yon—
L ’ Cp
Trn dX Trnax

rae T(p— CpelHee 3HaAyeHHe HArpys3kd, NpeACTaBJjsiioulee cO00H BLICOTY OPAMOY-

roJibHMKa, TJolalb KOTOPOro paBHa IVIOIMAAU IMOA UHMKJOMDAMMOH Harpy:KeHud.
3 SxBHBaAJEHTHble YHCJAA UHKJIOB ONPeAe]sloT N0 CJAeAYyWHM dGopMyaaM:
3:1. B pacueTe Ha KOHTAKTHYIO BHIHOCJAHBOCTD

Npyg=uyNys . (60)

¥



C. 106 TOCT 21354—87

THnosMe PEHUMB HArpyXKEHHS

02 GOk
— .

FIOVOL0 08 Q6 04 02 0

J

I—Taxeanlll pexXHM Harpyxeyus, 2—cCpe;)HHH paB-

HOBepOSITHBIA PpPeXHM HarpyXeHUsA, JI-—CPEAHHH HOp-

MaidbHbIH DPEXHM HaArpy>XeHHsdA, 4—JerKkdd pexXHUM Ha-
IPYXKeHUs, 5—oCOGONMeTKHH pPeXUM HarpyXKeHws

YepT. 32

3.2. B pacuere Ha BHHOCJHBOCTb NPU H3rube

3Hayenus: Ko3pduuneHTOB Wy M pp B opmynax (60) — (61), xapakrepusy-

IOUIHX HHTEHCHBHOCTDH THIIOBHIX PEKHUMOB HArpy:KeHHs, MpHHUMAKT no TabJja. 35, rae
grp =6 wan 9 B 3aBHCHMOCTH OT cnocoba ynpouHeHus 3y6eeB (Tabua. 13, m. 11).

Ta6numa 35
1
3HauycHud @ HNpH
Homep Tnna pe- . F
UMA 10 uepT. 32 | PexuMbl HATPYXKEHHA H

qp =0 qp = .

1 TaxeJblt 0. 500 0,300 0,200

2 CpeIHHH paBHOBEpOAT- 0,250 0,143 0,100

HBIH |

3 CpenHu#i HOpPMaJbHBIH 0,180 0,065 0,063

4 Jlerkuil 0,125 0,038 0,016

5 Ocob0 Jerkuu 0,063 0,013 0,004
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4, DKBHBAJIEHTHbBIE MOMEHTLI ONPEAesIoT No ¢aAelyolinM GOpMyiaMm:
4.1. B pacyere HA KOHTAKTHYIO BLIHOCJHBOCTD

THE':HHTmaxl
4.2. B pacuere Ha BBLIHOCJAUBOCTb MPH H3rube
T pp=tp Tmax -

3Ha4eHHst KOIQPHUUHEHTOB MWy M pmp TNPHHEHMAKOT 1o Taba 36, riae qgp =6
A4 9 B 3aBHCUMOCTH OT cnoco6a ynpouHeHusa 3y6beB (Taba. 13, n. 11).

Tabauuna 36

l 3Haueuuns 1 OpH
HoMep THna pe- THROBKIE PeKUMBI oy F
MYMA O 4depT. 32
- | o qF =6 qF =9
1 TsKedbli l 0,80 | (0,82 0 .84
2 CpellHUli PAaBHOBEPOAT- 0,63 0,72 0,77
HHH '
3 CpeaHHit HopMaabHHN 0,56 0,63 (),69
4 JIerkui 0,50 0,58 0,63
5 Ocob6o Jerkui 0.4C 0,48 0,54
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TunoBbie H 3KBHBAJEHTHbIEC rpadHkH

Pewurm | o Tunobou . 0 2 ‘ l
HA2P i e /3| epa@un gebullarensiHee 20QOUKL |
f !
316 ] fi-pacng?
Hir o 1g80] 9% __ 0.5 JEEE;L;
! {?;IP"’# ’ ' l'.?.f &’ : ﬁ.r..
&7 0 = L
r ? g-parnp:- |
PAEHUS |
Hill (1067167 0,51 b =25
0,1 0.1 }
| Hoprcrsnoe
0.5 pacraeiene-
HIV Qjﬁ ’ ”HHE_ i
f}l.ruf X - "{'P-";-
HY
r r ? f r f3-pacnpe-
0,5 - 105 A |a 05 0.5 _ denenue |
HVI |04%0 R el B > |1a=18
121 ar a1 e b arp- 7
f f3-pacnpe- |
g genene
; : 1 g1 _
! - : h=5
i 080315 3, 1 | 04025 E'zj_.’j r| ¢ 4qres ,

Uepr., 33

[Ipumevanne Ha rpagpuxkax 6, 12, 24, 30 u 36 a n b — napamerpn B-pac-
npejeneHns; Ha rpaduke 18 x — mareMaTHueCKOoe OXHAAHHE; ¢ — JUCHEPCHA HOP-
MaJIbHOTO pacrnpeaescHHuS.



MPUMEPDI PACUHETOB

1. Mcxoausle napameTpsl npuseAeHul B Tab6a, 37.

2. Onpepenedye TeOMETPHYECKHX M KHHeMaTHYECKHX MapaMeTpPOB, HUCMOMAL3YEMHX
B pacyeTax Ha MPOYHOCTh, NPHUBEAEHO B Ta6J, 38.

3. IlpuMep pacdyera HA KOHTAKTHYIO BHIHOCAUBOCTb NpHBedeH B Taba. 39.

4. Ilpumep pacuetra HA BBIHOCAHBOCTH npu H3rube npusened B Taba. 40.
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[NTPH/TO)XEHHE 11

Cnpasounoe

Tadbauua 37
Hcexopubie napamerpbl
HauMenopande napamMerpa O6o3naueune Jnave Hue
i
—_— —
1. Yncao 3yOneB |__lIecTepHu | 2y 32
KoJeca 2o 64
— kel | — -
2. HopMadbubld  MOAVJb, MM mnt 5,
3. HlupuHa Beuila IeCTePHH b ) 60
| I
KoJleca b 60
4. Kospdnuneur  cMmelue-| UIeCTEPHHU X 0
HUSA — —
| KoJeca X 0
D. ¥Yrosa HakJoOHA B 167157
6. Haauuue MOAH(DHKAUMH  TOJIOBKH — Het
3y0a
- N o
7. CrelleHb  TOYHOCTH  Mepefladyn MO — 7
I'OCT 1643—81
8. lllepoxoBaTtoCcTe  NOBEPXHOCTH  TIO Ra | 20
I'OCT 2789—73, MKM
9. LlukaorpaMMa Harpy KeHus - [ToctosinHas  Harpyska
T1==[970 H-m
- | —————
10, Hactora BpaweHds Beayuiero 3yo- n 1500
YaToro KoJaeca, MHH—! J
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ITpodoamxcenue Taba. 37

' OCo3Haue HHe

HauMeHoBanue mnapaMmeTpa 3HauyeHue
- r
11. Tpebyemuit pecypc, 4 Ly, 1000
12. OTKJIOHeHHe TIO0J0XKEHHA  KOHTAKT- o 0
HblX JIHHHH BeJelcTBHE yupyron nedop-
MallHH H 3a30pa B TNOAMWHNHHKAX, MKM
13. Mapka craJan lIeCTEPHH o * 25XT'M
|
| - —
KoJeca — 40X
14. Cnnocob6 ynpouHsmoued| LecTepHH — HurpoueMenrauus xpo-
06paboTKH . ' MOMapraHueBod CTaJH C
| MOJHOXEHOM C 3aKaJKOH
C HHTPOUEMEHTALlHOHHOrO
Harpesa
— ......_I — - —
KoJieca — 3akanka TIpH Harpese
| | TBY, 3akaJieHHBI CJIOH
| NOBTOpPAET OYepTaHHA
B4 AHHBI
15. TouMHA YNPOYHEHHO-| llecTepHH Aty 0,8...1,1
ro ¢J0s, MM
|
| Koxeca | hto —
S— | I E—
16. TBeppocTt  nNOBEPXHO-| MHIECTEPHH Ho, 58 HRC,
cTH 3y6a (cpeanss) —
i
KOJieca H02 50 HRC,
17. TBepaocTh  CepJleBH-| LIeCTEPHH H gy 300 HV
HHl 3yba (cpeaHsad) !
|
KoJieca H 1o 300 HV
18. Ilpeaen TtexkyuecTH Ma-{ IIECTEPHH 01 1000
TepuaJga, MIlla
H
KoJseca Oro 900
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Tabanuuya 38
Onpenenierne reOMEeTPHUECKHX H KHHEMATHUECKHX NapaMe1poB,

HCNOJbL3YCMEIX B EHC'ICTt Ha NPOYHOCTDH

O6o3Ha- | Homep Taban-
HaumenoBaHne napamerpa QOHHE Kol H MYHKTA MeTon onpegenesns
1. JeautenpHbii  yronl| aq Ta6a. 20, tg 20°
npodHIs B TOPLOBOM cCe- n. 1.1 a==arCtg ~5op =
YeHHH 0 364 G
=arctg 0 96 =20,76
2. Yroa 3auenjieHun X fgay Ta6a. 20, | 2({x{+xq ) tg 20°
m 1.2 0V 3=~ +
{ 1T 22
-+1nv g,
, TakK KakK x;-x,=0, TO
h G!tw:*—'at:20,765
3. MexoceBoe paccrosi-| Qg Ta6a. 20, | (z41-2,)m cos a;
HHE, MM n. 1 B gp= -—-2—(:3;—3— " Costa
- (324-64)-5 0,935
= T 20,95 0,935 2
_— - — - I' e I —————————— ] —— T —————— — S e — — ——r M
4. IenutenbHnle  AHa-| d | Ta6m 20, | mz, 5.39
HETpRL MY | | 0.3 | 4= cosB . 0,96
j | — 66,667
1 |
mz., 5-64
| | da= cosp — 0,95 =333,334
|
5. duamerpeoi BepmHHI d, Ta6a, 20, dy1=81+2m(14+x,}=
3yObeB, MM m 5 =166 ,667-4-2-5=176,667
I | dao=dy+ 2m{14-xy )=
| ==333,3344-2-5=343,3°4
et - P e ———————. i ——— I m— e ——-—-——I
6. OcHoBHBIe — amamer- | d Ta6a. 20, |dpy=d,cos a;=166,667.0,935=
PHl, MM | | .4 — 155,834,
| | Apo==d,C0s a=333 334.0,935=
| =2311,666
7. ¥Yrinl npopunsa 3yba| 2, Taba, 20, dpy
B TOYKAX Ha OKPYXKHOC- n 6.1 ﬂalzal’CCOSd

TAX BepUIMH |

15D, 834
‘ ==arccos e 667 —=29,11°,
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Ilpodoarxcenue raba. 38

W

HaumeHnoBanue napamerpd

8. CocraBasiouye KO-
ap¢pHIHCHTa  TOPLOBOTO
nepeKpLITHSA |

9. Koadduuuent  T1Op-
IIOBOT'O IIePEeKPHITHSA

10. OceBoft war

11. Koadpdunnuent oce-
BOrQ NHepeKPLITHA

12. CyMmMapHEIl  KO3(-

(MU HUCHT TIePEKPLITHS

13. OcHoBHOH VroOJ Ha-
KJIOHA

14. DxBUBaNeHTHHE UH-
cjaa 3y0beB

L L

15. Okpy:xHasa CKO-

pPOCTB, M/C

Oboana-
geHue

a1

LF
w
=

Hovep Tabn#
116l M TIYHKTA

L

M2Ton onpenenenuq

Dy

{3y

L

Bs

Ao
— arc =
Xoa COS dag
311,666 .
= arccos “3yy a3z = 4 .80
Ta6a. 20, 21 (18 agy—tg azq)
m. 6.1 fa1™ O —
32-(0,534—0,379)
= 5 =0,790
] 2y (tg age—1g 044)
YT I -
~ 64-(0,462 -0,379)
== 5 =0,846
Ta%m 20, | &, =¢,+tep0=0,790+0, 846=
1.
=1,64
Tada. 20, N nH
n. 7.1 Px= ing — 0,280 —°%»13
Ta6n. 20, ) E_?ﬂ 60
n. 7 5T p, 55,13 =1,07
Ta68J1. 20, |e, =¢, +e5=1,6441,07=2,71
.
Ta6a. 20, Bp== arcsin(sin B cos 20°)=
9 = arcsin(0,280-0,94)=15,25°
Taba 20, 2y 32
m 10 “v1¥ o588 - 0,885 =36,2,
, 25 64
| 202= o35 — 0 &R5—/ 24
Ta6n. 20, ~wmdyny  mw-166,7- 1500
1. 10 =60000 — ~ 60000 I}
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Ta6auma 39
PacyeT HA KOHTAKTHYI0 BBLIHOCJIHBOCTH
I  O6o3na- I Homep Tabmu-

HaumMenopanue napaverpa yeyue UB ¥ NYHKTA Merton onpeneseHus

1. Kosdbdunnenr, vyun-| Zg Taba. 6, Jns cranpHEX 3y6YaThIX KO-
THIBAIOWIHA MeXaHUYeCKHe t n. |l Jec
CBOMCTBA  CONPSXKEHHHBIX
3yBuaThlX KoJec ' Z =190

|

2. KoapoduuueHr, yyH- Z 4t TaGa. 6, 7 = 1 V 2cosfy
THIBAIOIIUHA (OPMY COnps- n. 2 H™ 5s N AT
XKeHHBIX TOBEPXHOCTEH | -
3y6beB B TIOJIOCE 3aien- i _ ]/ 2-0,9656 _o 49
JICHH A _ 0,9 0,379 '

3. Koopoduumenr, yuu-| 2z Ta6a. 6, | -+ -
THIBAKOIIHH CYMMAapPHVIO ) m 3 7 = = _—
IJHHY KOHTAKTHBIX JHHHIH : £y 1,64

' =0,781

4. Oxpyxnas cuama, H| Fp, Ta6a. 6, 20001970 .

0. KosadhduiiueHT, yuH- K4 Ta6a. 6, | IIOCKOIbKY B  LHKJOTPaMMe
THIBAIOIIUH BHEUIHIO JIH- n 5 y4YT€Hbl BHELIHUE HarpysKu, HDH-
HAMHUECKYIO HaTPy3Ky HATO K, =1

6. [IpoBepka Ha peso-| __ Tabn. 6, | vz, 13,1-32
HAaHCHYIO 30HY m 6 1000— 1000 =0,42<1,

|
IJTO CBUJAETEJNLCTBYET, UTO pe-
30HAHCHAsA 30HA Jaljeko M pac-
yeT MOXKHO IPOBOAUTL MO OC-
I HOBHCH (popmylie
7. Kospguument, yuu-| 3 Ta6a. 8 [Ipn TBeprocty H,>350 HV

THIBAIOLUMH BJIMSHHE TMIpO-
SIBJICHU S NMOrpeltHocTel |
3alleNJIeHHss a JHHaMHU-
YeCKyi0 Harpysky !

u H,>300 HV gns Kocex 3Yy-
ObeB

6 FH =|'0, 004
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ITpodosnenue raba. 39

Haumenonadne napaverpa ?l‘;‘ff;‘,‘;“' E;H;: "n;ﬁﬁf}‘; ) Merop onpeaesieHus

8. Koadpuuuenr, yud-| g, Ta6s. 9 Oas 7-f cTeneHH TOYHOCTH
THIBAIOLUIHA BJIMSIHHE pAa3- no HOPMaM NJaBHOCTH NPH MO-
HOCTH 11arop 3allenJieHHs ayne m=>5
3y6beB  lIECTEPHH H KO-

Jleca go=293

9, YaenbHas OKpyxHasa| W@ Tab6a. 6, py

AMHaMH4YeCcKas P CHJa, | e m 6.1 Wpry=0 H&oV =

: . . U
H/mm

i —0,004-53-13, 1 ]/?gﬂ:—-al 0
] 10. JIuHaMuyeckasi J0- 7, Ta6a. 6, W gy, Dol B
aBKa . 6 VH= S0 R

| 0-T K4

| 31,0-60.166,7 0 08

| — 2000.1970.1 T

11. KOBE{JQ)HHHEHT, YUH- K, Ta6r. 6, | Ky, =1+4v,=140,08=1,08
THIBAOMKHA  JHHaMHYyec- n 6 0
KYI0 Harpy3Ky, BO3HHKAIO- |
Y0 B 3aLeNJeHHH ’

12. Qomyck ua nmorpeur- | Fg Tabn. 35, [Io TOCT 1643—81 ana 7-i
HOCTb HanpasJeHHsA 3v6a, I 7.1 cTeleHH TOYHOCTH IO HOPMaM
MKM KOHTAaKTa NpH WupHHe 3yOua-

TOTrO BeHua b, =60,
|

13. OTkJOHEHHe TOJO- ", Ta6a. 6, ka: 0,5 - F@ =0,5-16=8
KEeHMSI  KOHTAKTHBLIX JIH- m 7.1.1.1 |
HHH BCJEACTBHe INOrpel-

HOCTeH H3TOTOBJIEHHSA, |
MKM i

14. ®axtHyeckoe  or-| ¢0 Ta6a. 6 0  _F L f (48 —8
KJIOHEHHe TMOJIOXKEeHHS KOH- | [y m 7.1.1 ey =lre+lrz=0+8=
TAKTHBLIX JIHHHH B HauaJlb- |
HBIH nepuog paboTel Ie-
pefayd, MKM |

L
|
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[T podorsncernue raba. 39

I'aumenoBanue napamerTpa

15. YaenbHasi HOpMaJb-
Has  XKeCTKOCTb  Maphl
3y6beB, Hf(MM:-MKM)

16. Koadpuunenr, yus-
THIBAIOWHHA  HepaBHOMEP-
HOCTb pacnpejpe/icHHs Ha-
FPY3KH 110 HJHHE KOHTAKT-
HbIX JIMHUH B HAvyaJbHbIH
nepuoa paboTel nepcravdl

17. KosqduuueHt, yuH-
ThIBAIOWHH NNpHpaboOTKY
3y0ObeB

e

18. Koappruuenr, vyuu-
THIBAIOILHH  HepaBHOMeEp-
HOCTb paclpenesieHus Ha-
TPY3KH 1O JJHHE KOH-
TAKTHbIX JHHHHA

19. Cpeanas  ypesabHas
TOPILOBASA JKeCTKOCTb 3Y-
ObeB mnapbl 3y6uUaThHIX KO-
Jgec, H/(MM-MEM)

|

Ot?EDHBPII{Ea- E;M:pn;ﬂgg; ) Merog onpepeJieHduns
¢’ Tab. 6, [Ipy x;,=0 n x,=0
n 7.1.2 l
| 0,1425
— =0,05139+ -
| C 71
| 0,1860 0, 1425
+ 7o —=0,05139+ 36 .2 +
| 0,1860
"72’4 -—0,05781
I ¢'=17,3
0 Tab.1. 6, 0,40, by’ cOS
KH3 n. 7.1 K?‘Iﬁ_l !l fk}; t r___
FHfZEKAKHU
0,4.8.60.17,3-0,935
= 25635-0,7812.1-1,08 —
=1, 18
|
KHHJ' TaﬁJI. 6, KHIEJ:I__
n. 7.2
_ 20 _
(0,01-H,, +2)2. (v4-4)%
(0,01.5104+2)2.(13,144)"=°
=0,804
KHB I ]1‘367-31. 6, | Kﬂﬁzl J_(K?{‘j_ﬂl)KHw::
=1 (1,18 -1).0,804=1, 14
. I Ta6a. 6, | c, =¢"-(0,75:, +0,25)=
nm 8.1
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Il podoancenue Taba. 39

HauMeHoBaHue mapameTtpa | OEEQHE’;;' Eﬁ”ﬁ%;ﬁﬂ?;“ MeTtoa onpepenerus
20. Mpepensusle OTka0-| [ | Taba 6, [To TOCT 1643—81 aast 7-i
HeHUS 11ara 3aue/cHud, n. 3.1 |cTelleHH TOYHOCTH N0 HOPMAaM
MKM MJIaBHOCTH TpPH MOAYAE Mm=>
[ COOTBETCTBVIOWIHX JdeJdHTe/b-
l HbIX Auamerpax d;=166,7 u
d.=333,3,
| fpbl=lg H fpb2=19
21. Ilpenen KOHTAKT- G 111:n Taba, 12 3 =17. 200 =
HOH BbIHOCAuBOCTH, Mlla Hlime | Hlim32 HHRCa+ 00
=17 .504200=1050
_— | L
22. YMeHbLIeHHE no-| ¥, Tada. 10 y,1=0,075-19=1,4
FPEIIHOCTH IHara 3auef- | el P
JeHHSI B pe3yJabTare NpH- 160 ; 160 10—
6 ) — . — —
paGOTKH, MKM | Yoo Seum | PP 1050
=29,
yml—l_yaQ _ 114+219
I ;i 5
=2 1
23. Koappuunenr, yuu-} K TaGa. 6, lpu e, >2.
THIBAIOUWIHH  paclipeje.e- [ & ! o
HHe Harpy3kH  MexX.ay i 2(=, —1
3yObaAMH Ki1,=0,9+ 0,4V —-( -:fa -—)-“)<
.
“ C b (ﬂl fpb-'__ya)
FiK 4 K 3Ky -
—09+0.4 1/ T
2,71
25,6-60-(0.3)/ 192+ 192—2,1)
~25635-1-1,14-1,08 B
=1,02
| S . ~
24. Kospoduuuest Ha-| K R _ . )
IpY3KH q)(b 5 ?;%%MWIB hH—KA KHHKHFiRHx_“ 1-1,08 <
Xt,14-1,92=1,26
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[Ipodorxcenue Tabar. 39

MIlla

nmaca NPOYHOCTH

. Ob6o3Ha- Homep Tabau- M
anuMeHOBaHHE mapaMeTtpa qeHHe 6l M NYyHKTA eToj OINpEfeJIeHN
250. K oe Hamnps | g dopmyaa
. KonraktHoe - 2O F
XKeHne npu Ky =1, | (32) | Spo=2pZyZ, ]/'b ZH.._ e
wli
w4\
X - + =190-2,41.0,78]1 <
u
x|/ 2863 2+1_;44
| | 60-166,7 = 2
I | o
26. PacueTHO® KOHTaKT-| Oy | @opmyna | oy=oc., )/ K,=700-]/1,26=
Hoe HanpsiKeHue, MIla (31) a4
— | — —_— -
27 Hpeﬂeﬂm KOHTAKT- GHlim Taba. 12 llJIH 1leMeHTOBAHHOH IecC -
HO# BwINOCAHBOCTH, MIla lTepHH O Hliml =23'HHRCB=
IJIs1 KoJeca, 3aKaJdeHHOro «
HarpesoM TBY
CHlim2 = 17'HHR(:3 +-200=
=]7.534-200=1050
—_— | _— — _
IR Kgg(p(bﬁuueﬂ'rhl 39~ | SH Ta6u. 11: ,[LJIH mecTepHd N KoOJeCa C
| m. 2 MOBEPXHOCTHLIM  YIPOYHEHHUEM
3yObeB NMpUHUMaeM Spy =12 n
ISH.2 =1,2
29. bazosuie qucaa NHli Taba. 11, |y —30. H2:4= 30. 5o0% 4 —
IIUKJ0B HalpsXeHWH, co- - m 3.1 Hliml HB

OTBETCTBYIOLIHE TIpeaesy
BHIHOCJHBOCTH

' =134.108,

| TaKk Kak Neiim= Nglim max™=

| —=120- 108,

TO Npyjimg =120 108

Npiimo = 30 470%% =
=77,6-108,




C. 118 TOCT 21354—87

I1podoaxenue raba. 39

; O603Hna- Homep Tabamu-
FauMenoBaHue napameTpa ye HHe bl H MYHKTA MeTon onpepnenerus
30. CymMmMmapHoe qnc.nol N I — NK1:6On1Lh:60-1500-1000=
ILHKJAOB HaNpSXKeHHH
=90.10¢,
| z
. 1
|
| 32
|
) |
31. Kosdpouunent noa-| Z, Tab6a. 11, | 6
rOBe4YHOCTH n. 3 | l/ N Htimi
A =
! N1 NKI
G e ——
120108
_ . ~.=]1,0b,
| H]/ 56.105
| 6 )
Zsz l//-_NHlimQ__
l Nk2
6
78-10¢
— =1,10
| ‘ 45. 108
32. KoadppunueHr, YyuH- ZR TatGa. 11, I [Ipy 1epoXOBAaTOCTH IOBEPX-
THIBAIOIIIHH LIEPOX0OBATOCTh n 4 HOCTH ¢ Ra=2 MKM
COIPSIXKEeHHbIX JIOBEDX- 7 — 095
HocTeH 3yObeBn R — W
33. Kosabdunuenr, yuu-| Zo Taba. 11, [Tpn H>350 HV
ThIBAOUIUH OKPYXHVYIO 3 S
CKOpPOCTh Zon =2 0=,925. 0, 05__
=2,925-12 ,1%%=1,05
34. Kospduuuenr, yuu-| 7, Ta6a. 11, Ly - |
ThIBAIOUIHH BJHSHUE ' . 6
CMa3KHu




O6o3Ha-
HaumeHoBaHHe napaveTpa ueHMe
35. Kosdduument, yun-{ Z,
THBAOLIBA pasMep 3Y06-
JaToro KoJeca
36. JonmyckaemMble KOH- S py
TaKTHble Hanpsi»eHHA 3y0-
YaThIX KoJiec
I
OHp2
|
1
T e rm——
37. Jlonyckaemoe KOH-| g
TaKTHOE HalpsiKeHHe e- P
penpadd

38. ConocraBaeHue pac-
YeTHOr0 H JONYyCKaeMoro
HanpsKeHUH

Homep talnH-
ILb{ H JITYHKTA

roct 2135487 C. 11¢

ITpodoarmenue raba. 39

MeToji onpeaesneHHUA

Taba. 11, [lockoabky di<<700 u d.<<
n. 7 <7700, TO
Zyy=Z =1
DopMmyia o S
(36) , HP1
G
= e ZpZunlZ Iy=
Hl
1360-1,05 -
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