FrOCY nAPCTBEHHBHU CTAHARAAPT
CO3IA CCP

NMEPEOAYN 3YBYATHIE KOHUYECKUE
C KPYITOBbIMA 3YBbAMM

PACYET TEOMETPMM

roCT 1932673

Uspanme othHuManbHoe

FOCYLQAPCTBEHHbIA KOMMUTET CTAHRAPTOB
COBETA MMHHCTPOB CCCP

Mockea



Jdupexrop 3opens H. H,
PyroponuTens Teme M MCHON.

IKCNEPUMEHTANBHLIM HAayYHO-Hs
nopexyumx cratkes [dHHUMC)

3am. guperropa benos B. C.
Pyronoputens temur v wcnomsiicnu: Ke;

BHECEH MuHuCTOpCTBOM THIKENOrD, »
HOTO MAWIMHOCTPOEHMA

3am. munncrpa Cuprin 1. Q.

NOAIrOTOBREH K YTBEPYKJIEHMIO Gcecow
TeNbCHHM MHCTHTYTOM MO HOpManM3aul M B MaL
[BHUMHMALL)

Oupextop Bepueunxo B. P.

YTBEPY{QEH M BBEJNEH B HEMCTBME NMocrane
BEHHOTO KOMMTETA cranaaproB CoBeta MuHke
xalps 1973 r. N2 2816



MEPEAAYM 3YBYATHIE KOHMYECKME

C KPYTOBbIMU 3YBELIAMM rOCT
Pacuer reomeTpumu

Spiral bevel gear pairs. I 9 3 2 6—73

Calculation of geometry

s

MocraHosneHwem TocynapcTBeHHOro KOMMTETa craugaproB Coeera MuHucrpoa CCCP
or 27 pexaGps 1973 r. Ne 2816 cpok fieficTBus yCTaHOBNEH

c 01.01. 1975 r.
Ao 01.01. 1980 r.

Hacrosmu#t crannapr pacnpocTpaHsieTcs Ha nepenaud 3y6uaThbie
KOHUYeCKHe OOKaTHBIC C KPYrOBBIMH 3y0bLsiMM BHCIUHEIO 3aLelJeHHS ¢
MexoceBLIMH yraamu ot 10 mo 150° yriiom nakJgoua sy6a ot 0 g0 45°
C NPAMOJIHHEHHBIM IPOHUAEM HCXOANOTO KOHTYPA.

Cranaapr ycrauapIuBaeT METOM pacucTa rCOMETPHUSCKHX TapaMeT-
poB 3y6uaToil nepeiayH, a TaKKe reoMeTPHUYECKHX IIAPAMCTPOB 3y6ua-
TLIX KOJieC, IPHBOMMBIX 112 paBounXx ueprexax.

Cranpapr ne pacnpocrpausercs Ha lepefayd cClenHaJbHOro Ha3Ha-
YeHHs (BeAYIIHX MOCTOB aBTOMOOGHIEH U TPAKTOPOB U IP-).

1. OBIUKE NMONOXKEHHA

L1 Tlpupunnuadinuds cXeMa pacucTa ICOMCTPHH IpPHBEACHA A
uycprexe.

1.2, Tepmuupr 1 0603uauecHns, NIPHMCHEHHbBIE B HACTOSIIEM CTAHLap-
te, coorBercerByior [OCT 16630—70 u T'OCT 19325 73.

1.3. Haumenopanus napaMcrpos, NPHBOAIMBIEe Ha paBGounx ucpre-
Hax 3y0uaThlX KOJECC, BLUICACHBI B TaOaHUAX 1acTOSILIero CTaHaapTa
HNOJYRHPHBIM WPUDTOM,

1.4. Ilpu orcyTeTBHE B 0603HauctigX 0apaMeTpoOB HHICKCOB «1» H
«2Z», OTHOCSUIMXCS COOTBETCTBEHHO K IIECTEPHE W KoJecy, HMCeTCs B
BULY J1000e 3y6uatoe K01eCo nependyi.

1.5. TIpH OTCYTCTBHH JIONLONHHTIC/ABLHBIX YKasaliuil pesfe, Tae YIo-
MHUHEeTest mpoduab  3y0a, uveercs B BHAY NPoQHIL B HOPMAJbHOM
pacueTHoM CEUCHHH,

M3panue oduuManbHOe Mepeneuarka BocCnpeuieHa

* (© WHsgatenbcteo ctaHpapTtos, 1974



1.6. PacueToM onpepesasiloTci HOMHHAJIbHBIE pasMepbl 3yOuarToil
nepexauy ¥ 3y6uarthix KoJgec.

1.7. Boluncaenus no GopMyaaM CTaHIApTa H IPHIOKEHHH K HeEMY,
3a HCKJIOUEHHEM CJAy4aeB CNelHaJbHO OTMEYEHHBIX, JOJXKHbBI MPOH3BO-
JAUTHCS CO CAEAYIOUICH TOYHOCTHIO!

JUHEHHBIE PadMepH — ¢ TOYHOCTBIO He Huxke 0,0001 mm;

OTBJIEYCHHUbIE BeJHUYHHBI — ¢ TOUHOCTLIO He Huxke 0,0001;

YIJIOBBIE pa3Mephbl — C TOUHOCThIO He HHxe 1';

TPHrOHOMETPHUECKHE BEJHYHHBI — C TOUHOCTblo He nuxe 0,00001;

nepefaTouHble 4MCJa, YHCIA 3yObeB 3KBHBAJIEHTHBIX 3y6uaThIX KO-
nec, Ko3QPHUIHEHTH CMeIleHHs H KO3 PHUUIHEeHTH H3MCHEHHS TOJNIIHHBI
3y6a — ¢ ToyHocThio He HHXKe 0,01.

1.8. ITpuMepsl pacyera npHBeJEeHBl B NPHJIOKEHHH 7.

RN
"t
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Mcxoptuie pranuble Ana pacueta (ra6a, 1)

|

Brui6op oceBoii dopmbl 3y6a

|

|

l

OceBas dopma 3yba I
(nponopuroHanbHO-
NOHHXKaWILHeCHT 3y0be)

OceBast dopma
ay6a Il (mouuxa-
olHecs: 3y6bs)

OceBas ¢opma

3y6a !l (pasHOBLICO-

KHe 3YObs)

|

|
|

Pacuer napaMerpos 3yfuyaTtoil nepepauu

{

J

Pacuer nIpu 3ajaHHGM CpepHeM
HOPMaJibHOM {pacueTHOM) MOAY.Je

Pacuer npu 3aiaHHOM BHEIHEM
OKPYXHOM MoOlIYnIe

|

|

Pacuer napaMeTpoB 3y0uaTelX Koaec

(raba. 2)

|

PacueT H3MepHTCABHBIX pasMepos 3yfa (rada. 3)

|

{Ipoepepka xauecTsa 2auenneHms
110 TeoMeTpHYeCKUM IMokasateasaMm (Tada. 4)

!

leomerprueckie mapaMeTpnl 3y6uarhbix nepefiay, a Takme 0apaMeTpol
3yfuarex KoJec, HPHBOAHMbBIe Ha PAOCUHX Yepreikax
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Ta6aumua 1

Mcxopkble faHHbIe QNS pacuera

HaumeHoBans napaMeTpos Oboanauenud
HIeCTEePHH 2y
Yucao 3ydnes
KoJeca Zy
cpefHuii HOpMaJabHbIH m
(pacyeTHbIi) i
Moayan
BHEIHHI OKpYXHOMH Myp
¥Yroa HakaoHa 3y6a cpenHuit (pacueTHBIR) Bn
HIeCTepHH —
Hanpapaenune aunnu 3y6a
KoJeca —_
Me:kocesoi yroa Z
‘ Yroa npoduas %n
®
Koath¢Huy¥eHT BRICOTH FOJAOBKH 3y6a k,
Cpeauuik HOpMadb-
HbI NCXOAHBIH KOH- :
TYyp KoszdhhultueHT paldaapHOro 3asopa c*
Ko3dduineHT paguyca KpHBH3HL! MepPeX0IHOH *
KPUBOHN B rpanHuHofl Touke mpoduad 3yba Qf

[Tpamevanns:

1. PexoMenjaiun no BHGOPY HCXOAHHX NAHHHIX NPHBELEeHB B NPHJIOKeHHH [.
2. B kavecTBe HCXOJHODO AJA pacyeTa MOXeT IPHUHHMATbCH CPeJHHH HOpMa/b-
Hblfl (pacyeTHHA) MOLYJAb M , HJH BHEIUHHA OKPYXHOA MOAYAb M. .
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INPHJIOXEHHE I xk TOCT 19326—73
Pexomernoyemoe

BbIBOP MCXOAHBIX LAHHBLIX ANS PACYETA

1. MepepaTtouHLie uucna. Yucna 3yboeB KoHHUECKMX 3ybuaThix Konec

[Touu:kawlue KOHHYECKHe NMepPeiadd MOTYT BBHINOJHATHCA C NepPeIaTOYHLIMH YH-
cravd w of 1 go 10. IlpeanouTuTeNbHEIME X NPHMEHEHHIO ABJASIOTCS NepeNaTouHbe
yucaa ot | po 6,3 pama Ra 10 nmo TOCT 8032—56. Ing nepepauy peiVKTOPOB ¢
napaverpamu no I'OCT 12289—66 sto TpefoBanue ABasgeTcH 06a3aTeSbHBIM.

[MToBbitauive mepeladd He DeKOMEHIYeTCs BBINOJHATH C NePelaTOYHBIMH HHC-
Javii Boasue 3,15. _

Uucna 3y06beB llecTepHM H KoJeca OPTOTOHANBLHOR KOHHYecko# 3yBuatoli mepe-
nauyd caenyeT BeiOHpPaTh € YUETOM IaHHLIX, ApHBeIeHHBIX B Tabua. 1.

Uucmo 3y6ber NeMeHTOBAHHBIX KOHMYECKHX 3YOUAaTHX KOJeC DEeKOMeHAYeTcsa Omn-
peleasTb no 4epT. 1.

TepMHuuyecKH yayulleHHBEIE KOHHMUeCKHe 3y6uaThle KoJMeca MOTLYT BHITOJHATHCA C
TeM XXe UIH ¢ yBeandeHHbIM Ha 10—20% uncaoMm 3yObes.

2. Mogynu

B cucreme pacuera nmo HacTOALIEMY CTaHIAPTY B KaueCTBe DaCUETHOTO MPHHAT
HOpPMaJbHBIH MOLY/Ib M, B CeDeEHHE IMHDHHL BEHLUA HJAH B DACUCTHOM  CEHEHHH,
613K0M 0T Hee (cM. mal. 14 u 20 Taba. 2 HacToAlEero cTanmapra).

Tabawuna l

MMHUMBNbHO AOTIYyCTHMBIE YWMCNa 3y6LeB OPTOroHanLHOH KOHMUECKOH nepesaum
C KPYroBbiMM 3yGbimMMu Npu MCXOAHOM KOHTYPe no TOCT 16202—70

Yucao Yucao

3ybneB Haumensuree uucno 3y6ben ay0cesn Haumensimee uucao 3yGbnen
OIeCTepHH KoJaeca 2, wecTe piH KoJeca 2,
zl_ zl .

30 mpu 8, or 0 no 15°

6 34 npu 3, » 42° 12 28 npu 3, > 20°
26 npu 3, cB, 29 no 45°

26 npu 3, or 0 no 15°
7 33 npu 3, » 40° 13 24 npu 8, cB. 15 no 29°
22 npu 3, ¢B. 29 no0 45°

8 32 npu 3, > 38° 14 20 npu 8, or 0 no 45°
9 31 npu 3, » 35° 15 19 npu 3, ot 0 no 45°
10 32 mpu §, > 28 16 18 mpn 3, or 0 no 45°

30 npu 5, 5 32°

30 npu 3, > 25° 17
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B KaduecTBe HCXOUHOTO AJA pacueTa BMECTO /M, MOXeT ObiTh MPHHAT BHEIUHHA
OKDYKHOH MOAYAb Ms. Tak, i penyKTOPHHX Nepexad ¢ napamerpamu no ['OCT
12280—66, B KOTOPOM CTaHI2PTHIOBAHH BHOUIHHE NEJAUTENLHbE JIHAMETPH KOJeC

" - __Ges
(de2), NMepBOHAUANLHO OMPENENAIOT BHELUTHUH OKDYKHOA MOWYJb mte—g, KOTO-

DHIt §i IPHHUMAIOT B KauecTse WCXONHOTO JM [a/bHEMLEro pacuera.

Tlpu m , <2 acXomMBIM AN pacyeTa NPHHUMAETCS TOJABKO CpelHHA HOPMAalb-
HBIA MOILYJb.

Monyau m, pexoMeHpyercs ycranaBamsath mo TOCT 9563—60, uMm cooTBeTCT-
BYIOT DasBOALI pe3nos 3yGopesHHX rosorox no I'OCT 11902—66 (taba. 2).

Homyckaercss NMpHMeHATb NPOOHLIE H HECTAHNAPTHHE IHAUEHHA M. [IpE HamH-
YK 3y6OpeIHONl rOMOBKH C pa3BomoM pesucs W, moayan m, Oonpelenfior Ha
Yp aBHEHHA

. W .
0,51 -2(h, + c*)tga, +xx,

mp

IpH McxomHOM KoHType no ['OCT 16202—70

W
Tn 7 0,6600Fxg
Ecmi B xauectse HCXOLHOMO A NPOCKTHDOBaHHA 3afaHO BHEIIHee KOHYCHOe pac-

CTOsHHEe R,, TO pacueTHb HOPMAJBHBIA MOAY/AL MOMXeT OHTL onpelefeH MO ¢op-
MyJe

__1,7R, cos f3,

my

.

3. Yron HaKnoHa x HanpaBsneHue nwHMsM 3y6a

PacueTHel yron HakaoHa 3y6a f, moxer maxomutscs B npemenax 0—45° Pe-
KOMeHIYeTCH MPUMEHATh ONHO H3 3HaueHu#t psma: 0; 10; 15; 20; 25; 30; 35; 40; 45°.

TlpenmouTHTeNeH K NpHMEHEHUIO Yroa HakaoHa P, = 135°. Ilpu 2, oT 6 o 12
pexoMenayeMble 3HaueHus f, ykasamw B Taba, 1.

Yroa B, uenecoo6pazHo Ha3HauaThH TaK¥M, YTOOH KOI(MpHUHEHT OCEBOTO Iepe-
KpoiTda €g OblI He MeHee 1,25; npE TpeGoBaHMM MaKCHMAABHON MIaBHOCTH paboTH
nepellaud pekoMeHxyencsa g > 1.6 (oM. uepr. 3 mpmiaroxenus 5).

ITpu HasHauemww yraa f, cienyer TakKe yWHTHBATBH, 9TO ¢ €ro YBeSTHUSHHEM
BO3PACTAIOT HAIPY3KH Ha OMOPH H BAJHL.

B raGa. 3 npEBeeHH GOPMYAH OJS ONpeleNcHHS BEIHIHHE H HampaBaAeHUs
OCEBOr0 H DAaNHaJLHOTO YCH/IMA B 32LEINICHHM KOHHYECKHX 3YGYaTHX KOIEC € KpY-
FOBLIMH 3yObAMH, a Ha YepT. 3 rpadHK NAS OINPENENeHHs BEJHYHHH W HAINpaABJICHAS
OCEBOr0 yCHMIMs B ODTOrOHaJNbHOM KOHHUECKON mnepelade MPH Yrae npobuas uec-
XOIHOTO KOHTYpa @, = 20°

Mpu cosBnajienMu wuanpaBaeHusi JHHHD 3y6a ¢ HanpaBaeHHeM BpalleHUS, ecJw
CMOTPETL CO CTOPOHLl BEPIUWHBI NEJNUTEJBHNX KOHYCOB BeIYUIET0 KOHHUECKOTO 3Y6-
1aToro KojeCa NOHHXKAIONIedl Mepenayd # BeJAOMOr0 KOHHYECKOro 3y6uWaToro Koseca
NOBbIIUZIOWEH Nepenay, OCeBHe YCHMHS Ha HHX GYLYT HAUpPABAEHH OT BeDLINH Je-
JHTEJBHBIX KOHYCOB.

p Conpsikentble 3yGuaThie K0A6CAa HMEIOT MPOTHBONOIOMKHEE HanpasJeHUd JHHHA
3y6a.

IIpu npoekTHpOBAHWM KOHHYECKHX 3yGMATHIX KOJMEC C OCEBOl dopmoft ayba I
B HEKOTOPLIX CIYMaAX PACYSTHHM Yroji HAKNIOHA 3y0beB HAGHAYAIOT ¢ YIETOM HOMepa
PE3LOB, HCMOAL3YEMbBIX NPH 3YGOHADE3aHHH,



A A WS R TR TR o

Paseoabl W, pe3uoB 3y6ope3HbIXx ronosok no roct 11902—66 u coorsercIBylolWMe
M 3HaUeHMS KOI(PHMUMEHTOB M3IMEHEeHUA pPacyeTHOH TONUIMHL) 3yba wecTepHM
X1 TPH cpeaHux HOpMafLHLIX MORYNSAX /T, NO rocT 9563—60

CpeaHHil HOPMAJb-
Hblff MOLYAb M,
Xl W, ‘Shf X1l LE *l Wa
1-i1 pald \‘2-1& pen
0,4 0,00 0,20 0,018 — — _
0,45 0,00 0,25 0,020 — _ —
0,5 0,00 0,25 0,060 — — —_
0,55 0,00 0,32 0,005 — — — —_
0,6 G,00 0,32 0,045 —_— — — —
0,7 0,00 0,40 0,016 — — —
0,8 0,00 0,40 0,097 — —
0,9 0,00 0,50 0,040 —_ —_ — —
1,0 0,00 0,60 —0,016 — —_ —_ —
1,125 0,00 0,70 0,060 —_ — —
1,25 0,00 0,80 0,036 — —_ —_ —
1,375, 0,00 0,90 0,012 — —_ —
1,5 0,00 1,00 |—0,010 — — —_ —_
1,75 0,00 1,10 0,077 —_ —_ — —_
2,0 0,00 1,3 0,030| 0,04 1.4 0,14 1,6
2,25 0,00 1,4 0,119 0,05 1,6 0,14 1,8
2,0 0,00 1,6 0,072 0,06 1,8 0,14 2,0
2,75 0,00 1,8 0,024 0,07 2,0 0,14 2,2
3,0 0,00 2,0 |—0,024 0,07 2,2 0,20 2,6
3,D 0,00 2,2 0,155] 0,08 2,6 0,14 2,8
4.0 0,00 2,6 0,060 0,04 2,8 0,14 3,2
4.5 0,00 2,8 0,239 0,05 3,2 0,14 3,6
5,0 0,00 3,2 0,143} 0,06 3,6 0,14 4,0
5,5 0,00 3,6 0,048] 0,07 4,0 0,18 4,6
6,0 0,00 4,0 |—0,047 0,10 4,6 0,20 5,2
7,0 0,00 4,6 0,036]| 0,08 5,2 0,20 6,0
8,0 0,00 5,2 0,12 0,09 6,0 0,15 6,5
9,0 0,00 6,0 [—0,071 0,06 6,5 0,12 7,0
10,0 0,00 6,5 0,150( 0,04 7,0 0,14 8,0
11 0,00 7,0 0,371 0,07 8,0 0,16 9,0
12 0,00 8,0 |—0,095 0,09 9,0 0,17 10,0
14 0,00 9,0 0,347 0,05 10,0 0,2 12,0
16 0,00 10 0,789 0,09 12.0 0,15 13,0
18 0,00 12 -0,143] 0,06 13,0 0,12 14,0
20 0,00 13 0,299 0,04 14,0 0,14 16,0
22 0,00 14 0,741 0,07 16,0 0,16 18,0
95 0,00 16 | o718l 0,06 !18,0 0,14 | 20,0

[Ipumeuaune. Oy — mompaBka Ha BHICOTY HOXKKE 3y6a (cm. Taba 2, m. 23
HacTOAULero CTanzapTa).



’ 1abJdialdd o
DopMynsl Ans onpegeneHua YEHMNMi B 33U enneHnM

Yeuang Benyuiee 3yGuatoe Koaeco Beaomoe 3ybuatoe kKoJaeco
QTI 2T2
QkpywHoe | F; — 7 =7, rie T, u Ty — MOMCHTBI Ha UIeCTEpPHE H
1 4 Konxece
sind \ sind )
= _— - 5 peden Py . 3 S
QOcesoe Fy Ft(tg “nioss, = {g 3, cos 6] F, F“\tglncosjn tg3 pcos d
cosd cosd .
Paguansroe F, = F;| tga, coss, (gi,sind F,:--:-.-Ftbgzn m;;{: 1g3,sind |.

[Ilpuveuanmsa:

1. Bepxuue 3Hakn B QopMysax maHBl 119 Ccaydyas, KOTja HampaBjeHMe Bpalle-
HUA paccMaTpHB2eMOro 3y0uaToro KoJeca (eCJH CMOTPeTh Ha Hero ¢ BepPILUHHLI Je-
JUTEJbHOTO KOHYCAa) COBNajpaeT ¢ HanpaBAeHHEM HaKJOHa 3y0beB, Kak IIOK43aHO Ha
4epT. 2; HHXKHHE 3HAKH — IIPH OTCYTCTBHM TAKOTO COBNAXEHHS.

2. Hampasnesue BpallleHHs 1O 4acOBOM CTpPeJKe — mpasoe;, TNPOTHB YacOBOH
CTPeJKH — JeBoe,

3. Hanpasneuns pmehicrpus ycumuit F, v F, onpenensiiores no 3Haxam (< uam
— ), YKa3aHHLIM Ha YepT. 2, MOJAYYaeMHM B De3yabTaTe pacuera no (GoOpMyaam.

Bedyuwee
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lpumep. [ano: &, = 18° 8, = 72°% 3,, = 35°:

IIeCTePHSA: HaMpaB/IeHHE HAKJIOHA — MpaBOe; HaNpaB/eHUE BPALICHHSA — TNPaBOE;
KOJeco: JieBOe; HanpaB/eHHe BpalleHH — JeBoe.

[To nomorpamme onpexeasiem F = 0,79F,; F »o = 0,19F,.

Jlas TOTO mpenBapMTENBHO OMpeIensdioT HeoOXOTHMbI HOMep pesuoB 1o Ghop-
MyJae
_343,8 (A +c¥)
= >
B OKDYrAAIOT ero 10 3Hauewns N mo TOCT 11902—66. B npHsegenHoit dopmy-
Je {3, — npeiBapHTe/bHOEe SHAYEHHE YyIJa HAKJIOHA sy0a npoeKkTHpyeMoil nepe-

1auH.
Hdanee OKOHUATEJIbHO YCTAHABIHBZIOT  PaCUeTHHA yroa HaxiaoHa 3y6a 3, mo
thopatye

4

sin2B

Nz,
343,8( 1, +-c*)

TTpr ncxomnom koHtype nmo NOCT 16202—70

. Nz
Slnzﬂn = 429 , 7(:5-

sin2f,=

4. Mapamerps MCXOQHOTO KOHTYPA

Kosuueckue nepenaus ¢ KpyroBbIMH 3yObsimH oOluerc HasHaueHHR MpH m, > | MM
ZO/KHBI BBIOJHATLCA € MapameTpamu HCXOTHOro Koxrypa mo I'OCT 16202—70:
a,= 20°%h,=1;, c*=025 # pp= 0/25.

Konunueckue nepepaun ¢ KpYTrOBHMH 3yGbsiMH TPH MOAYJE M, .1 MM pexoMeH-
1yeTes BLUIOJEIATL TaKkKe B COOTBEPCTBHMHM € VKA3aHHBIM HCXOXHEIM KOHTYPOM, HO C
VBEIHYCHHBIM 3HAYEHHEM KO3(PpHUHEHTa palHagabHOro 3asopa ¢*=0,35.

Hasi BHICOKOHATPYXEeHHBIX Nepefay N0KHB COGMTIONATHCA CAeIYIOIiHe YCAOBHA:

Opo1=0pMn B P40, ">03mp,

” ]
TIE Ppor B Ppop — vHaunboJbllne pajHVChl 3aKPYIVICHHS Pe3LOB, AONYCTHMble IUiH-

PHHOH HX BeplUuNbi MPH 06pabOTKe COOTBETCTBEHHO IIeCTePHH
H KOJIeca; ONpelefsioTcs o nm. 3 H 4 npunoxenus 6.
Hdas nepepau, K KOTOPLIM HEe MPeUbSBASIOTCH BBICOKHE TpeGOBAHKA B OTHOLIE-

HHY H3J0MHOH NDOYHOCTH 3yObeB, 3HaYeHHs p*f IROYCKaeDCs NPUHHMATL 10 paflH-
ycaM 23KpYIrJeHHS BepIIHH pesloB, ycraHosiaeHHnM ['OCT 11902—66.




HEPHJOGU/ALITHE 2 K 1TVWE [7de0—1(J
Pexkomendyemoe

BbIBOP OCEBOH ®OPMbl 3YBLEB U HOMMUHANBHOTO QJ[BUAMETPA
3YBOPE3HOHK TONOBKM

. B 1a61. | VKasaHb JHanasoHbl MapaMeTpoB KOHHYECKHX 3yfuarhlX KoJec, On-
pejendioliue BOIMOXKHEE 06/1aCTH HCIONB30BaHuA oceBblX (opM 3ybees I, II u I1I,

MoJTyUHBLINX HauGouabwee pacnpoctpanerne B CCCP. |
Ilpn umcxoanom kxontype mo I'OCT 16202—70 » pacueTHLIX yriax HaxjgoHa 3Y-

6a P, >15° pasrpaHnuenue 3TuX ob6nacTed B 3aBHCHMOCTH OT kg—’—an—u 3n YycTa-

HapauBaeTcs no ueprt. 1. 3oHa, 3alITPHXOBAHHAs Ha rpaduke NepeKpeliHBajOUIHMI-
Cfl NAHEAMH, COOTBeTCTBYeT 3uaueHusaM Ko # B, npr xoTopex ocesbie (opMbl 3y0b-
es I n Il npakTuyecku gBAAIOTCS PaBHOHEeHHLIMH. KpuBasg JUHHA, Heasulas peko-
MeHIyeMyio 06JacTh NpuMeNeHHs 3yGWaThHIX KoJec ¢ OCeBOH cb;}pmoﬁ ayba 111 mou-

TH Ha JOB€ papHbl¢ 4YacTR, COOTBETCTBYET 3HAUCHHAM kozm s NPH KOTOPHLIX
~ n

HCKJIOUEeTCS Kakoe-aub0 CcyxKeHHe pPaBHOBLICOKHX 3yObeB H OHM mnpuobperaloT on-
THMAJbHYIO GOpMY.

C ocesot ¢opmoit 3yba Il nomMumo yKasaHHHX pEeKOMEHIYETCS  BHMOJHATH
KOHHTEeCKHEe 3y6uaTbhie KOoneca: HeOPTOrOHAJLHBIX Hepexad npH MeXKOoCeBOM  yrie
Y <40° u mpu P, U 2, mo 4epT. 2, a TaKXKe OPTOrOHANAbBHLEIX Mepenau CO CPeIHHM
KOHYCHBIM paccTostuem OoasmruM 0,7 OT MakCHMaJbHOTO NONYCTHMOTC CPeIHero Ko-
HYCHOTO PaCCTOSIHUSA 1A JaHHOIO 3yOOpesHOTO CTaHKa.

3yBuatbie xoJeca ¢ yraamu Hakjaona 3yba B, or 0 go 15° mpeinouTHTesBHO OPO-
eKTHPOBAThL ¢ oceBoll Gopmol 3yba Il ¢ yuerom orpanuuenwd nmo yucay 3y6ber maoc-
KOr'O KOJeca Mo uyepT. 2.

2. Buibop HOMHHAIBHOTO AuaMenpa 3yO0Ope3HOH DONOBKH AR HAEPE3aHUSA KOHH-
YeCKHX 3Y0WaTHIX KoJec ¢ KPYrOBbIMH 3yObAiMH pekOMeHOVeTcs IPOM3BOAHUTL IO
taba. 2, cOCTABJGHHOW B COOTBETCTBHH ¢ uepT. 1.

Ecau MCXOomHBIM 1J5% pacueTa TEpeIadd NPHHAT BHEWHUHR OKPYKHOH  MOIYJIb
mse , TO Heobxoaumyw Ijas nonbopa 3yBopesHol POTOBKH BeNHYHHY CPeIHEro Ko-
HYCHOI'O pPacCTOSHHA Onpenenafior mo dopmyne

R~A0,42my,z2,.

Tlpu npoexTHupOBAHMM MeNKOMOAYJABHbIX Hepenad {mp,<2) ¢ ocemot dopvoi
ay6a Il awamerp 3yf6opesHoil DOJOBKH ¥ NapaMerTphl NMepeldyd cjielyeT moluparth
TaKHMH, 9T00H COO.I01270Ch PaBeHCTBO

dozmnzctgﬁn.

IIpn stoM nmamerp dp BEOMpaimT mo Taba. 2 m3 psza aJas oceroit dopmel 3yba I
Ecau npu zaunbx R, he, b 0 m, moryr OblTh BbiGpambl 3y60pesHbHe NOJOBKH
€ DA3THYHBIMH IMaMeTpaMyu dg, TO NPEAMOYTUTENbHOH K NPUMEHEHHIO SBJISETCH 3Y-
fopesnasn ronoBKa CO CpeTHHM 3HadeHHeM do.
B HexkoTOpbIX TeXHHYeCKH OOOCHOBAaHHMX CIY4YasX NPENNOYHTAIOT NPHMEHATh
3ybopesHble TOOBKH MEHBIIErG HAW OQUBUIErO IHAaMETPa U3 PAla BOIMOMHBIX 3Ha-
ueHUN,
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[pr HasHaueHHw AMaMeTpa 3yGOpe3HOil TONOBKH Ui Hape3aHUst KOHHUECKHAX 3y0-
yaThHIX KoJec Mo Tabua. 2, He COOTBeTCTBYIOUIHX HCXOJHOMY KOHTYpY IO FOC'I:
16202—70, HeOBXOLHMO NpOM3BOLATD MPOBEPKY MPABHIBHOCTH BbiGODA 3yGopesnon
roJoBKH no taba, 3

Jlns KoJec ¢ MpaBbiM HaNpaBaeHHeM JHHHA 3y6beB NPH yrie ASJIHUTEIbHOTO KOHY-

ca 0> 50° M OTHOWEHHH K= a—-—>0,7 caelyeT MpOBepATh NMPaBH/ILHOCT BhI-
0

Gopa huaMerpa 3yGOPE3HON T'OJOBKM Ha OTCYTCTBHe BTOPHHYHOTO pe3aHHd MO rpadu-
KaMm, H300paKeHHbIM Ha 4epT. 3.

Ecau oppuHaTa Ha uepT. 3@ NpH NaHHbIX Ry H P Goablle OpIAMHATH, ONpene-
asieMOll o 3HAUEHHAM D M Z, Ha uepT. 306, TO 3TO YKasbiBaeT Ha OTCYTCTBHE oflac-
HOCTH BTOPHYHOrO Pe3aHHs NPH WHCTOBOA 06pabOTKe KOHHUIECKOro 3y0uaTore Koseca
METOJNOM OGKaTKH. AHAJOMHYHO CpaBHEHHeM OpJAMHAT Ha 4epT. 3¢ ¥ 6 YCTaHaB/AHBa-
IOT OTCYTCTBHE BTODHYHONO pe3aHHs MPH YePHOBOM HAPE3aHMH KOHHIECKOrO 3y6ua-
TOIO K0Jeca K3 LeJOH 3arOTOBKH MeTo10M OOKAaTKH.

Tlpu pacuerax Ha 2BM MOXHO BOCHONbL3OBATHCA CIELYIOUIMMH 3aBHCHAMOCTAMH,
OpeNeNSOMAMY YCI0BHS, TPH KOTOPBIX HCK/IOYaeTCs ONACHOCTh BTOPHYHOTO pe-
3aHUA:

TNIpH YepHOBOH 06paGoTke METOAOM OOKATKH M3 IeJOH 3arOTOBKH

2R b N .

arcetg( JocoshL — tgB,) — -g-ﬁtgﬁn—arccos ¢>»0,1; (1)

npH uHcToBol ofpaboTke MeTOLOM OOKATKH

2R b 5cos3
arcctg (do o7, — tgp,) — SR tgh,, — 0,5 arccos ¢ — T+
+&tgﬁn>/0.1, 2)
rie COS(&—}—QCOSB'I)
= Zc
COS(OuQ,Scoan ')

¢

Ecnu ycnoBHe, BhpaxenHoe (1) uau rpadukamu (uept. 3a u 8), He cobmoja-
eTcs, TO UEPHOBOE HapesaHue 3y0uaTbIX KOJEC CISLYEeT NPOH3BONHTD IPH M;<C2 MM
¢ HAKJIOHOM HHCTPYMEHTAJbHOTO IWIMWHIENd HJH C HCMOJb30BaHHEM IDYTHX Credd-
aJbHbIX TEXHOJIODHUECKHX NIPHEMOB, @ Ipu mMp> 2 MM — METOAO0M Bpe3aHHd.

Ecan ue cobmiozaencs ycloBHe, BHIpa)KeHHOe HepaBeHcTBOM (2) © rpaguxamia
(vept. 3a u 6), TO HeoOXOAMMO YBEJNUYATL AHAMETP 3YGOPE3HOH TOJNOBKH WIH H3Me-
HHTb MCXOMHBIE IapaMeTphbl NepenayH.



BuiGop HOMMHANbLHOro guamerpa 3ybopes3Holi ronosku

PasMepn B MM

.

Ipeneasl cpeaHero KoHyc-

HoMuHaab-

PacueTnblii HOTO paccrosinHd R HBIA Bueurnag | HIupuua PacueTHbIH
Yroa HakaoHa JHaMeTp BHICOTA 3y04aToro | HOpPMaJbHEIR
3yba Bn, rpat 3yGopesHoi 3y6a BeHI MOLY.d5

roJ0BKH h b m
peKoMeHLVeMble| NONYCTHMble do e n
Ocesas dopma 3y6a |
Ot 0 go 15| 36—58
Cs- 15 no 29| 40—62 — (88,9) 8 10—-20 2—-3,0
Cs. 29 no 40| 40—55
Or 0 no 15| 40—65 —
Cs- 15 mo 29; 4570 — 100 9 1020 2-=3,0
€p. 29 no 40/ 45—60
Or 0 no 13| 50-—80
Cs. 15 go 29| 55—90 — 125 10 12—25 2-3,5
Ce. 29 mo 40 55—75 —
Or 0 no 15| 60—100 —
Cs. 15 no 29| 70110 —_ (152,4) 10 1530 2,5—3,5
Cs. 29 no 40| 70—90 —
Or 0 mo 15| ©5—105 -
Ce- 15 1o 29| 72110 — 160 12 16—32 2,5-4
CB. 29 no 40] 72—95 —
Or 0 po 15| 75—12) —
Cs- 15 g0 29| 85—135 — (190,5) 15 20—40 2,5—5
Cs. 29 no 40| 85—115 —
Ot 0 no i5] 80130 —
Cs. 15 po 29| 90-—140 —_— 200 15 20—40 2,5—5
Cs. 29 mo 40| ©90—120 -
Or 0 mo 15 90—150 —
Cs. 15 10 29| 100—160 —_ (228,6) 15 20—40 2,5—5
Cs. 29 a0 40| 100—135 —
Or 0 go 13| 100—160 —
Cs. 15 go 29] 110—175 — 250 18 25—50 | 2,5-6
CB. 29 1o 40| 110--150 —
Or 0 mo 15| 120—200 —
Cs- 15 nmo 29| 140—215 — (304,8) 20 30—65 2,6—7
Cs. 29 no 40} 140—190 —
Or 0 mo 3| 120—200
Cs- 15 go 29| 140—220 —_ 315 24 3265 2,5—=9
Cs. 29 no 40| 140190 —_




Pa3zmepn B MM

44 PN A PR 2

Ipedeanl CPeAHErO KOHYC- HoMmuuanb-

PacyeTHH HOro paccTosHHs R HBIA Bueumngs | IlIupuHa PacyeTHH
Yroa HaKaoHa AHaMeTp BHICOTA 3y6uaToro | HOPMAALHBIA
3y6a p,, rpan sy6ope3Hor 3y6a BeHua MOLYAb

n roJosKH h b m
pexoMeniyeMble| AOMYCTHMbIS d, e n
Or 0 mo 15 160—250 —
Cs. 1510029 | 180—280 — 400 30 40—80 3—-10
Cz. 29 no40 | 180—240 -
Or0 o015 180—300 - )
Cs. 151029 | 200—320 — (457,2) 28 30—100 4-10
Czs.29 10 40 | 200—280 —
Or0nols | 200—320
Ce. 151029 | 225--350 — 500 36 50—100 { 4-—12
Cs.29 1o 40 | 225—300
Or0mol5 | 250—400 . )
Cs. 151029 | 290—440 _— 630 15 70—125 416
Cs. 29 10 40 | 290—380
Ot 0 10115 320—520 —
Cs. 151029 | 360—560 — 800 60 80-—160 5—20
Ce.29 1040 | 360-—480 —
(8; 1259:;% 24% 3058:238 - 1000 70 100—200] 6-25
Ocesas ¢opma 3y6a Il
8;01;%5% 5085 4-9 (12,7) 3 1—-4 | 0,3-0,5
8;.01%31335 8—13 6—14 20 3 1.6-5| 0,4-0,8
g;.olg{;xéis 10—16 7-18 25 3 2—-6 0,4—1,0
Cn %045 | 1118 <10 | @9 | 3 | 22-6| 04-1,0
8;.%355 1321 10--22 32 4 2,58 | 0,4—1,25
Or01015 — - o
Cs. 15 1o 45| 15—26 11—2 | (38,1) 5 3-8 0,4-1,25




Pagmepun B MM

I pooosxcerue raba. £

Pacucrisn | | soro pacerommm R | Mk | Buewmss | Miupuna | Pacuerun

2y6a B,y rpax sybopenion | ayon. | uewia | Romyab
peKoMeHAYeMble| MonycTHMble m“g:“" he m,

QrQzolo . | 16—26 1908 10 5 | 3-10 | 0,4—1,5
orogols | eo—a2 - '?gof‘s) 6 412 | 0,6—2
Srogole | 2—w 4 60 7 | 515 | 0,6-2
SooRols | g5 0s"c6 x 8 | 6-20 | 1-2,5
Sr9molle | 35 s e | B89 | 8 | 8—20 | 1-25
Ca 1500 45 | 4065 30— 70 100 o | 83 | 13
Qrfaols 1 500 oo | o125 1 10 J10-30 | 1-35
Sr0moIE 1 80—100 | Tios | (524 | 10 | 12230 | 1,5-3,5
Cnhoeas | =108 | Ty | 160 |12 1340 | 1,54
Ca. 130005 | 75120 60—135 | (190,5) | 15 | 15-40 25
Cal50045 | 0710 | gTie | W0 | 15 [16-50 | 23
Qrogoloy | %0—180 | T | 2286 | 15 |18-60 | 2-6
Qrogole 1 100—160 | o0 | 250 | 18 [20-65 | 26
8;0133 o5 | 120200 s0_o10 | (304.8) | 20 | 2580 37
Orogols | 120200 | g5Tg00 | 315 | 2 [25-80 | 3-8




Paszmepn B MM

di PUUUVALCTLAL LUV &

[Mpenenst cpeliero KOHycC- Homunaab-

PacuerHnlit HOro paccTosiHua R HH#A Buemnsig | Illupnna PacueTHH i
Yroi HaKJI0Ha JuaMeTp BHICOTA ayfuatoro | HOpPMAaJbHBIH
ayba B o TP 3y6ope3noil 3yGa BEeHIA MOLY b

TOMOBKH m
pexoMeHAYeMmble| AOMYCTHMBIE do e n
O1010'15 160—250 — 400 30 32100 3—10
Cms. 151045 120—280
Ot0n0'15 , —
Q102019 | 180—300 | 14_gg | 457.2)| 28 |36—-120)  4—I0
0101015 ‘ — - _
o 5% o5 | 200320 | y50_350 | 500 36 |40-125 | 4—12
Ot 0o i — _ _
o 1B ous | 250400 | 1g0_q40 | 630 45 | 50—160 | 5—16
0102015 | 390 5ag - 800 60 |65-200| 6—20
Cs. 1510 45 240—-560
Or 15 m029{ 400700 300--700
Ca. 29 2045| 400650 | 300—650 | 1O 70 }80—250 | 825
OceBasn ¢opma 3yba 111

30 75%¥—80

35 68%—90 — (88,9) 8 10—20| 2-3,0

40 60*—_80

30 85*—100

35 75%—100 —_ 100 9 10—-20 | 2-3,5

40 65*—080

30 106*—125

35 95* 195 — 125 10 1225 24

40 80*—110

30 120*—150

35 115%—150 — (152,4) 10 15—30 2—4

40 100*—135

30 135*—160

35 120*—160 — 160 12 16—-32 2—5

40 105*—145




Paszvepn B MM

md ppe e T A TR 2 et W

[Ipedenbt ¢cpeaHero KOHyc- HoMunaab-

PacueTHBil HOTO paccToaHHg R HBIR Buemrnag isprna Pacyerunif
¥TOA HaKJAOHA JHAMETD BHICOTA 3y64aToro | HOPMAaALHBI
3y6a Bn’ rpax 3ybopeanoi 3y6a BeHna MORIY b

rOJOBKH h b m

pexoMenayemsle| AOMYyCTHMBIE do e n
30 160*—190
35 140%—190 _ (190,5) | 15 | 20—40| 3—6
40 126*—170
30 170*—200
35 150*—200 — 200 15 20—40 3-6
40 130+ —180
30 190*—230 .
35 170*—930 — (228,6) 15 | 25-50| 3—6
40 150*-—200
30 210*~250 }
35 1190*—250 — 250 18 25-50 3—7
40 160*—225
30 260*—305
35 230*—305 — (304,8) 20 32—65 3—8
40 200*—270
30 270*—315
35 235%—315 — 315 24 32—65 3-8
40 205* —280
30 340%-—400
35 300*—400 — 400 30 40—80 3—12
40 260*—360
30 390*—460
35 340*—460 — (457,2) 28 50 —100 4—12
40 300*—410
30 420* —500
35 370*—500 —- 500 36 50—100 415
40 330* —450
30 530*—630
35 470*—630 — 630 45 63 —125 5—18
40 420*—570




Paszsvepn B MM

44 POV LTISE 4 DS &

Ipeneast cpeasero xouyc- |Homuuats-

PacyeTHBIA Horo paccrosuds R HBI Bucwnxas HIupuua PacyeTHLA
¥roX HaKI0Ha AEaMeTp BLICOTA 3yGuaToro | HOPMAABHLA
3yba B _, rpan aybopeanofi 3yOa Belia MOAYAb

n r0J0BKH h m
pexoMedayeMbiel RoMycTEMble A € n
30 680*—800
35 600*-—800 — 800 60 80—160 6—25
40 520* —720

[MpumedaHny:

1. Ecau Beanduda R
H yroJa JeJgHTEIbHOrC KOUyca
OTCYTCTBHE BTOPHYIIOIrO pe3alus.

2. JlaaMerp 3yGope3HOH IOJOBKH
IpH pacUeTHHX Yraax Hakaouwa 3y6a P, cs. 40 a0 45°
yepT. 1.

3. Jluana3oHBl AOIFYCKAeMBIX 3HAYeHHH CPEIHEr0 KOHYCHOro pacCTosHHA  MPH
aHHOM IHaMerpe 3y6opesHofl rooBKH AiA 3yOuaThIX Kojec ¢ ocesoll GopMofl 3y-
6a 11 moryr OblTb YTOUHeHH MO CPABHEHHIO € YKa3aHHHWMH B Tabuuue ¢ YUeTOM
rpaduxa no yepT. L.

4. JluaMetp 3yGopesHo TOMOBKH [asf 3y6uaTEIX KOJec ¢ OCeBOH dbopmoit 3y-
6a Il npu 2z, >70 u §, ce. 10 10 30° no10HpalT TakuM, YTOOH YJAOBJETBOP ANHCE
AB2 ypaBHeHHS: ’

npeBbllaeT 3HAYEHHE, OTMeueHHOe 3HAKOM «*3,
3,>50°, To HeoOXOAHMO INPOH3BOAHTH NpPOBEPKY HA

1asi 3yGuaTHX Kojaec ¢ ocesofi popmoit syba I
nonGHpawT nHo rpaduky Ha

d,=—2Rsin3,(1-4 0,002z, cosB,),
dy=(5-=10)b.

5. Tabuauua cocTaBjeHa H3 VycaoBus 006paboTku KoJgeca MNeperavyd IBYXCTODOH-
HYM MJH OOBODOTHBIM METOAOM.

[lpu oguocroponHeM Metode 0o0palOoTKH Koaeca # M > 2 MM HaHMeHbIllee pe-
KOMEHIOBAaHHOe 3HaueH#He R MoOxeT ObiTb VMGHbINEHO, a HaHOOJbllee — YBeJHYEHO
Ha 259%,.

6. 3yBopestble DPOJOBKM C HOMHHAJBHBIMH 1HAMETPaMH, 3aKJIIOUEHHBIMH B CKOO-
KH#, 10 BO3MOXHOCTH He TIPHMEHATD.
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HOPHJOMEAHE 5 K 1 OCL 1002010
Pexomendyemoe

BLIEOP KO3M®OMULUMEHTOB CMELWEHMA M KOID®HULUMEHTOB U3MEHEHHA
PACYETHOM TONWMHBI 3YBA HCXOAHOTO KOHTYPA

1. B mepemauax ¢ 4> npH pasHOCTH TBepAOCTH PaGovHX NOBEPXHOCTEH 3ybben
mecTepHH H Kojgeca MeHee HB 100 ilecTepHIO peKOMEHLYeTCA BBINOJHATE C NOJO-
JKATEJBHBIM CcMelleHHeM (+Xx,1) no Taba. 1, a xoneco ¢ paBHHM eMY IO BEJHUMHE
OTPHIATEJNbHbIM CMEILeHHeM (X p2 = —Xp1).

Tpu 4>>1 ¥ BLHICOKOM TEpelaje TBePIOCTH 3yObes INECTEDHH M KOJNeCa, TMPEBH-
watomeM HB 100, nepenauy caenyeT BbOJHSTb (€3 CMEIeHHs HAH PaBHOCMELLCH-
HO#l C TOJOXKHTeJALHBIM CMEIIeHHeM Y LISCTePHH, NOCTATOUMHBIM JHIIb AR YCTpaHe-
HHS HOIpe3aHHsa 3yObes. )

s mepejau, y KOTOPHX ¥ M 2 OTAHNAIOTCH OT YKasaHHpX B Taba. I, Koapdu-
[IMEHTHl CMELeHHsI IPHHUMAIOTCS ¢ OKpYIJieHHEM B 6OJLLIYIO CTOPOHY.

Jns 3yfuaThiX KoJiec, BHIIOJHAEMbIX Ke B COOTBETCTBHHM €O CTaHLAPTHHIM HCXOX-
HbIM KOHTYPOM, KO3b(UUHEHTH CMeLIeHHs DEKOMeHAYyeTcs BHIYHCAATh MO (opMmynaw,
npuseIeHHBIM B Taba. 2.

2. Tlpu u4>25 u mp>2 Mm 3y0uaThle KoJeca DEKOMEHIYETCS BHIIONTHATL He

TOJBKO CO COMeleHHEeM, YCTAHaBAHBAaeMbiM MO 1. 1, HO M C Pa3JHYHON TONHHOHK 3Y-
. g
6a HCXOIHOrO KOHTYPa, YyBeJHUEHHOH NO CPaBHEHMIO ¢ pacueTHoR (—5 ) ¥ HCXOR-

HOTO KOHTYpa IIECTePHH H COOTBETCTBEHHO YMeHbIIeHHOH Yy HCXOQIHOTO KOHTYpa KO-
aeca,

Kospdunuent n3MeHeHHS pacueTHOH Toawmuubl 3y0a HCXOIHONO KOHTYpA Xy,
NOMIOKATE/bHBIA [J8 LieCTepHH M PABHBIE eMy 10 BeJaHunHe, HO ofpaTHhifi mo 3Ha-
KY Xg9 171 KOJeca, peKOMeHayeTces NpUHAMAaTh no Taba. 3.

[lpu pacuere mepenaun Ha DBM 3HaueHHd X, MOTLYT OUPEIEAATHCANO CAEAYIO-
M dopmyaam: ' .

X = 0,03 4+ 0,008 (¢ — 25) mpu P or 0 mo 15°%

Xz = 007 + 0,010 (u — 25) mpu B, cB. 15 o 29%

X713 = 011 4 0,010 (¢« — 2,5) mpu B, cB. 29 no 40

X q1= 0,15 4+ 0,012 (v — 2,5) npu B, .. 40°.

Jli7 OTBETCTBEHHBIX TAXKENO HArpYXKeHHBIX NepeNady SHauyeHHd X ., ciedyeT on-
pesleNiaThb U3 pacueTa 3yObeB Ha H3JOMHYIO NPOTHOCTD.




Tabnuuoa 1

Kos(pPuuymenrai cMeuleHMn ANS OPTOTOHANbHLIX KoHMueckkx 3ySuarsix nepepay
€ KpyrosbiMu 3yOssmu npu wcxoaHom Kowtype no TOCT 16202—70

3uauenns KO3Q(PHUNEHTA CMEIEHUA X ;4] NIPH NeperaTOuHOM

Syones ancxe nepexawh i
megep“ 1 |1,12( 1,25| 1,4 i'I,G i 1,8 [ 2,0 | 2,5 : 3,15 | 4,0 5,0 |iﬁm‘;
PacueTHubill yroJ Hakaoua 3y6a B, or 0 no 15°
12 —j—|==--]—| — — 1 0,60}0,5310,5 |0,57]0,58
13 - | ===} —=| — |0,44]0,48[0,52 0,540,855/ 0,56
14 — | — | —10,2710,34| 0,38 {1 0,42 | 0,47 | 0,50 { 0,52 | 0,53 | 0,54
15 — | — 10,18(0,25(0,31 0,36 | 0,40 | 0,45 | 0,48 | 0,50 | 0,51 [ 0,52
16 0,00)0,10]0,17]0,24]0,30] 0,35 ] 0,38 | 0,43 | 0,46 0,48—- 0,49 | 0,50
18 0,00(0,09]0,15/|0,2210,28} 0,33 | 0,36 | 0,40 | 0,43 | 0,45 | 0,46 { 0,47
20  |0,00[0,08[0,14|0,20(0,26! 0,30 | 0,34 | 0,37 | 0,40 | 0,42 | 0,43 | 0,44
25 0,0010,070,130,180,‘23 0,26 [0,2910,3310,36 190,38 0,39 0,40
30 0,0010,06)0,11]0,15/0,19] 0,22 10,251 0,28 1 0,31 | 0,33 | 0,34 | 0,35
40 0,00{0,05]0,09|0,12{0,15/ 0,18 1 0,20 1 0,22 } 0,24 | 0,26 ] 0,27 | 0,28
Pacuaetsuft yron naxnora sy6a B, cm. 15 no 29°

10,528 — | — | == |=| = | = | — |o49]052{053][¢54

(B> 28) f — it I e I D R 0,48 | 0,49 | 0,51 | 0,52

12,5200 — | =1 —|—|—| — | — [0,4210,46 | 0,487 0,49 0_,56-
13 | =|=l—]-1033}0,37{0,40]0,43]|0,45] 0,47 | 0,48
4 — | — | —10,2110,26] 0,32 } 0,36 | 0,39 | 0,42 | 0,44 { 0,45 | 0,46
15 — | — 10,14/0,20/0,25) 0,30 | 0,34 | 0,37 | 0,40 { 0,42 } 0,43 | 0,43
16 -:_—0,070,140,200,24 0,29 10,32 10,350,38 | 0,40 | 0,41 | 0,42
17 0,0010,06|0,13(0,19(0,23] 0,28 | 0,31 | 0,34 { 0,37 { 0,39 0,40 | 0,41
18 0,00}0,06|0,12{0,18|0,22| 0,27 | 0,30 | 0,33 | 0,36 { 0,38 | 0,39 | 0,39
20 0,00{0,05{0,11{0, 16{0,21{ 0,24 { 0,26 { 0,29 | 0,33 { 0,35 ] 0,36 { 0,36
25 ¢,00j0,05|0,10)0,14/0,18} 0,20 | 0,23 1 0,25 ] 0,28 | 0,30 { 0,31 | 0,32
30 0,00[0,04]0,08[0,120,15; 0,18 { 0,20 | 0,22 | 0,25 | 0,26 | 0,27 | 0,27
40 0,00]0,03(0,05}0,0810,12] 0,14 | 0,16 | 0,18 ’0,20 0,20 10,21} 0,22




1 POCOAMERHE TUOA, 1

al;g:gg 3HauCcHHS xoalp(pnu}::::;; c:ee;t;:::: znl NpH NeperaTovHOM
A |1.12 25|14 [16 | 18 [20 [ 25 | 3,15 | 4.0 IERER
Pacuerubiit yrol Haxaona ayba B, cm. 29 10 45°

6(B,>42°) | — | — | — | — | — | — — — — — — 10,70

TBpod40?) | — | — | — | — ] =] — | — | — | — | — ]0.65]0,66

8Bp>38) { — [ — | —| -1 - | — | — | — | — 10,51}0,53|0,5¢

9B,>35%) | — | — | — | | —| — | — | — 0,46 [0.49| 0,50 | 0,52

10(B,>329)| — __j =] = = ——.__ﬁ 0,44 10,471 0,47 | 0,48
11 S A (U I BN _o_,;s 0,41 | 0,44 | 0,45 | 0,45
12 — =1 — {032 _:)-,; 0,39 ] 0,41 | 0,42 | 0,43
13 — ==} -1 -—=102710,30]0,35]0,37 [ 0,39 | 0,40 | 0,41
4 — 1 — = lo0.18/0,23/ 0,26 | 0,29} 0,33 ] 0,35 | 0,37 | 0,38 | 0,38
15 — ' —10,1210.1710,22{ 0,25 | 0,27 | 0,31 | 0,33 | 0,35 | 0,36 | 0,37
16 — 10,0610, 110, 16[0,21] 0,24 { 0,26 | 0,30 | 0,32 | 0,34 | 0,35 | 0,35
18 10,00[0,05/|0,10[p,150,19{ 0,22 | 0,24 } 0,27 | 0,30 | 0,32 | 0,32 | 0,33
20 '0,000,050,090_,1_9;0,17 0,201 0,22 10,26 10,280,291 0,29 | 0,30
25 0,00(1;0,080,110,15 0,17 [ 0,19 0,21 | 0,24 [ 0,25 | 0,25 | 0,26
30 0,()0;;(:(_);(;;;0,11 0,151 0,16 | 0,18 | 0,21 | 0,22 | 0,22 | 0,23
40 1o,0000,03)0,05/0,07/0.99 0,11 | 0,11 |-0,14 | 0.16 | 0,17 | 0,17 | 0,18

MMpumevanune. aunwe Tabasust MoryT OblTb HCNOAB30OBAHHE H 1Jf1 HEOpTO-
TOHaJIBHLIX Tepefay, eciH BMECTO ¥ H 2 TIPMHHMATh OOTBETCTBERHHC ¥ g H 2yy;, @

Tak¥kKe 15 NOBHUIAMUX Nepenay npu 4 < 3,15



Tabnuua 2

Pacuetr koa(ppuumeHTa cmellieHma (X, ;=—X,, ) ANS OPTOroHanbHbIX
HOHMUYECKMX 3yBvaThiX KOMeC ¢ KPYroebimy 3yObamu (npwu 2,> 8}

Howmep noanunn l;cqemue 33BHCHUMOCTH HoMmep nmosHUHH PacueTHole 33BUCHMOCTH
2)-(12
cos a, 18 Tnae
3 sin? a, 19 A = apg1 — %,
4 u? 20 _ Mo == 2pgo — 2y
5 (T(;fl)—l 21 1 — cos h,
6 (4)+1 22 1—cos A,
7 21v (6) 23 (13) - (21)
u-(1)
8 0,5(3) - (5) - (7) 24 (14y - (22)
9 Vo8 () 25 H,—(23)
10 (9) —(8) 2% h,—(24)
11 0.5 . (7) 27 (23) —(24)
12 (4) - (11) 28 (8) —0,5(27)
13 (1) + (10) + A}, 29 (25 - (26)
14 (12) — (10) + A, 30 (8) - (27) -+ (29)
2) - (11
15 cosanal—;%—) 31 v (28)% + (30)
16 32 X1 = (31) = (28)

[TpuMeuauns:

1, Ludpet B ckoOKax COOTBETCTBYIOT HOMepaM MO3HIMHA TabaulLI.

Xp1 ONpelensieTcss B pe3yibTaTe NOCAEL0BATEIBHOTO BLIUIOJHEHHS NeACTBHA HO
nosuuuam 1—32.

Hcxoanbie 1awHble aas pacuera — no rtaba, 1 nacrosmero crampapra.

2. PacueTHLIMH @OpMYJNaMH MOXHO NQVIL30BATLCH M IJS HEODTOrOHAJbHLIX Ie-
peAad, eci¥ 3aMeHHTb 4 H Z; COOTBETCTBEHHO HA Uqp H Zyp;.



Ta6auua 3

Ko3(hhuumeHT M3IMEHEHMS PACYETHON TONWMHE 3y6a MCXOAHOrO KOHTYpa
ANS OPTOrOHANbLHLIX KOHMUECKMX 3yOuaTthix nepefay NpH MCXOAHOM KOHTYpe
no T'OCT 16202—70

PacueTHul Yron Hak10HA 3Ha YeHHd *_y TIPM MEpelaTouHOM YHCIe nepelaud u

3yba Bn . TIpan

or 2,5 1o 4 ¢B. 4 no 6,3 c¢B, 6,3 10 8 cs. 8 no 10

i

Ot 01015 0,04 0,06 0,08 0,10
Cs. 1510029 0,08 0,10 0,12 0,14
Cs. 29 10 40 0,12 0,14 0,16 0,18
Cs. 40 10 45 0,16 0,18 0,20 0,22

[IpuMeuwanus:

1. JLaHHble Tabaunbl MOryT ObiTk HCIMOJb30OBAHBl H IJisl HEOPTOTOHAIbHLIX Nepe-
a3y, eC,d BMECTO U JPHHEMATD U ,p-

2. 3nauenns X;; MOrYT OLITh CKODPEKTHPOBAHB N0 OJMXKAHIIETO 3HAUEHHA X g
npu JAaHroM m, no Ta6a. 2 nupuaoxenus 1 ¢ teM, utobul obecneunTb 00paloTKy
KoJeca IBYXCTOPDOHHHM  MeTOAOM IPH CTAHAAPTHOM DasBofe peslos.

3. Ilna noBLIIAKIKX Nepefiad peKoMedayeTcs NPHHUMATh X = 0.



HPUHJAOMENRNE 4 K 1 ULT 13020—{v
Pexomendyemoe

KO®ODUUMEHTH BN PACUYETA YIRIA HOXEK M YIJIA TOJIOBOK 3YBbEB
KOHMYECKMX 3YBYATHIX KONEC € OCEBOH ®OPMOH 3YBA I

1, Ias obaeruenns pacdeta Kosdduuuenta K, BXoasmero B ¢opmyay Aas on-

pelelieHHsT CYMMBl YIVIOB HOXEK 3YObeB KOHHMECKHX 3y0uaThIX KoJeC ¢ KpYroBLIMH

3yGbamu oceBot opMut 1T (1. 23 Ta6u. 2 HacTOsIIEro CTaHAapTa) MpH &, = 20°,
npuBenena taéa. 1, B XoTOpoOi:

10800 tg 8, 2C,-sin%,
g %, H Cy— ————do .

Clz

Koadduusentn K, C; 1 €, cBA3aHH 3aBUCHMOCTHIO:

K 01_02R
== -

Tprn K>>500 crexyer ymeHninnth do Had nepefiTd Ha ocesylo dopmy 3sy6a L

TIlpu K<0 pexomennyercs ysesnudTb do M TepeliTH Ha ocesywo Gopmy 3yba I1.

2, TIpu MpPOEKTHPOBAHAH KOHHYECKHX 3yGUATHIX KOJEC C KPYroBbIMH 3YObAMH OCe-
oll Qopmbl 11 ansa obecneueHHs NPHOSUIHTENIBHOTO TOCTOAHCTBA UTHPHHBL BEPIIHH-
HOIl JIEHTOUKH [O BCeit JJIHHe 3y6a TpH ONPENEJEHHOM COYETaHHH 3HaueHHH 3, , 2
U 4 BHEHYXICHHO NPHEHMAT O, #8p H  Og90f | 10mycKas TeM CaMbHM Le-
peMeHHLIH panHaIbHbIH 3a30p B Iepefave.

B Tabn. 2 npuBelenbl 3HaueHHA Ko3(duilueHTa yraa rofosku 3yba K., pasHoro
OTHOIIGHHIO YIia TOJMOBKH 3y0a naHHoro 3ybuaToro Kodeca K yray HOXKE 3y6a co-
NPSKEHHOTO € HAM 3y6uaToro Kojeca, Ajs Nepelady, BLUMOJHEHHBIX B COOTBETCTBRH
¢ ucxogsbiM KouTypoM mo I'OCT 16202—70 u ¢ xosdpdHUHEHTAMH X ,1 H Xip, DPe-

R

KOMEHOBaHHHIMH B INPHIOKEHHMH 3 K HacToalleMy CTaHmjapTy, H TpH kO:-J--
O

0,3 no 0,7.
Tlpn pacuere Ha DBM Bmecro xosddmuunenta rososxu 3yba K, pexomennyercs
onpeneaTh HEMOCPOLCTBEHHO YTO.1 FOJOBKH 10 GopMyae

2 fry+-%xn) OR Spall = g=3in 3p)

Oa= 2,co8By (1— d, S Ba) + Zo €OS B tg 2y,

),

siacos 3n " Sha
2c8%a ' 0,5n— 2higa,

rne tga,,=tgo,,c08P,q;

*
@ar Bpa W S,,— 10 Taba. 4 macrosutero craniapra (mm. 10, 11 » 12).
#® "~
IlpH BLIUHCACHHAX %g, Bng H S, DPHHEMAIIOT 8h, paBHBIM HyJaio {raba. 2
HACTOSIIEro craHnapra, m. 29).
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3Hauenun korddruuenTa yrna ronosku 3yba K, (apu 2 = 90°; «, =120°%

h* o =10; X, ¥ x;; no 1abn. 1 u 3 npunoXKeHns 3 u

Ry = R ot .3 1o 0,7)
0
3HaueHHa Ko3gpHIHEHTa YIiIa FOIOBKH 3yGa K, npu
ﬁn ' z nepeiaTodyHOM dHCIE &
rpan
ot 1,0 20 1,25 Jes. 125 10 1,6 | cB. 1.6 10 2,5 ] ¢B. 2,5 10 40 |  cB. 4,0
1213 — _ _ 0,70 0,65
0,95 0,95
1 0.75 075 0,75 0,70
! 0,85 , 0,95 0.95
gl 080 0.80 0,80 0,75 0,75
0 0T 0,80 0,85 0,95 0,95 1,00
2 oy 085 , 0,80 0,80 0,80
° - 0,85 0,85 0,95 0,95 1,00
© - ‘)Q‘ 085 0,85 0,85 0.85 0,80
T 083 0,90 095 0.95 1,00
0.90 0,85 0,8 0,85 0,85
30-—40 0,90 90 0,95 095 1,00
10 0,90 0,90 0,85 0,85 0,85
cB. 0.90 0.95 0.05 0,95 1.00
. 0.75 0,75
10—12 - _ _ 005 o0
, 0,80 0.80 0,75
=13 — — 90 0.95 700
Y 0.85 0,80 0.80 080
- = 0,00 0,90 0.95 1,00
[y
5 el 085 0,85 , 085 085
o — _ 0,90 0,95 1,00
P 0,90 085 085 085 0,85
3 20—24 — — . —
0,90 0,90 0,95 0.95 1,00
’65 ; , 0,90 0.5 0.90 090
I 0,90 0,95 0.95 1,00
30 —40 0,90 0,90 0.90 0,90 0,90
0.90 0,95 095 1,00 1.00
0 10,95 0,95 0,90 0,90 0,90
c. 4 0.95 0.95 0.95 1.00 1.00



1IPOCOANEHNE TAUA. &

3nauenus xoaddHUHeHTa yraa roloBkd 3yba K, npu

Bn 1 2 nepenaToUHOM UHCKe
rpax
ot 1,0 no 1,25 \ca. 1,25 no 1,6 l cs. 1,6 a0 2,5 | cB, 2,5 1o 4,0 ‘ cp. 4,0
67 — - _ _ 0,75
1,00
8—9 - . _ _ _ALZ§h
1,
0,80 0,80
-1 — - — 7,00 1,00
0,90 _085 085
1213 —~ - 1,00 1.00 1,00
0,90 0,90 _090 _085_
2 s 0.0 100 1,00 1,00
% o~ 0% | 9B 0.90 92 22
o 0,90 1,00 1,00 1,00 1,00
R R B 0,90 090 090 090
- 0,90 1,00 100 1,00 1,00
1,00 1,00 1.00 0,90 0,90
IV__9 —_— . ) ¥
2024 100 1,00 1.00 1,00 1,00
1,00 1,00 1.00 1,00 1,00
25300 700 1,00 oo 1,00 1,00
20 1,00 1,00 1,00 1,00 1,00
cB. 1,00 1,00 1,00 1,00 1,00

[lpumMeuaHus:

1. B uxcauTe]e npuBeeHDl gHaueHua K o AJs IIECTEPHH, B 3HaMeHarejae — 117
KOJeca.

9. Nanusie TaGaunu MOryT 6bTh HCIOAB30BAHH IpE X7 MN°,  ecan u 3aMme-
HHTb HA Uob U 2, Ha 2401,

3. JonyckaeTess HCNONb30BATH JaHHBe TaGnuUBl NPH 3HAUEHHAX X;; , OTAUYHBIX

OT yKa3auHeX B Tal/l. 3 NPUNOKEHHA 3.
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3HaueHus kodhdmumnenta K,

4 a i1l

Vi
Kypp=1— 5

v n K Yn wn Hﬂ; n wn R P
10,005 1,0000 0,205 0,9930 0,405 0,9727
0,010 1,0000 0,210 0,9926 0,410 0,9720
0,015 0,9999 0,215 0,9923 0,415 0,9713
0,020 0,9999 0,200 0,9919 0,420 0,9706
0,025 0,9999 0,225 0,9915 0,425 0,9699
0,030 0.9998 0,230 09912 0,430 0,9692
0,035 0,9998 0,235 0.99508 0,435 0.9685
0,040 0,9997 0,240 0,9904 0,440 09677
0,045 0,9996 0.245 0,9900 0,445 0,9670
0,050 0,9996 0,250 0,9896 0,450 0,9662
0,055 0,9995 0,255 0,9893 0,455 0,9655
0,060 0,9994 0,260 09887 0,460 0,9648
0,065 0,9993 0265 00,9883 0,465 0,9638
0,070 0,9992 0,270 0,9878 0,470 0,9632
0,075 0,9990 0,275 0,9874 0,475 0,9624
0,080 0,9989 0,280 0,9869 0,480 0,9616
0,085 0,9988 0,285 0,9864 0,485 0,9608
0,090 0,9986 0,290 0,9860 0,490 0,9600
0,095 0,9985 0,295 0,9855 0,495 0,9592
0,100 0,9983 0,300 0.9850 - 0.500 0,9583
0,105 0,9981 0,305 0.9845 0,505 0,9575
0,110 0.9980 0,310 00,9840 0,510 0.9566
0,115 0,9978 0,315 0.9834 0,515 0,9559
0120 0,9976 0,320 0,9829 0,520 0,9549
0,125 0,9974 0,325 0,9824 0,525 0,9540
0,130 0.9972 0,330 0,0818 0,530 0,953
0,135 0,9970 0,335 0,9813 0,535 0,9523
0,140 0,967 0,340 0,9807 0,540 0,9514
0,145 0,9965 0,345 0,9802 0,545 0,9505
0,150 0,9962 0,350 0,9796 0,550 0,9496
0,155 0,9960 0,355 0,9790 0,555 0,0487

0,160 0,9957 0,360 0,9784 0,560 0,477
0 165 0,9955 0,365 0,9778 0,565 0,9467
0,170 0,9952 0,370 0,9772 0,570 0,9458
0,175 0,9949 0,375 0,9766 0,575 0,9449
0,180 0,9946 0,380 0,9759 0,580 0,9439
0,185 0,9943 0,385 0,9753 0,585 0,9429
0,190 0.9940 0,350 0,9746 0,590 0,9420
0,195 0,9936 0,395 0,9740 0,595 0,9410
10,200 0,9933 0,400 0,9733 0,600 0,9400
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