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OCTY ISO 9084:2006

HALLIOHANBHWA BCTYI

Llen crangapt € TotoxHu nepeknan ISO 9084:2000 Calculation of load capacity of spur and helical
gears — Application to high speed gears and gears of similar requirements (Po3paxosyBaHHs HaBaH-
TaxyBanbHoO! 3A4aTHOCTI UMNIHAPUYHUX NPRMO3YBux i kocosyBux syGuacTux nepeaad. 3acTocyBanHs Ans
WBMAKICHMX 3yD4acTux nepeday ta 3yb4acTux nepesgay 3 nogiGHNMu BUMOramu).

TexHi4HUM KOMITET, BignosiganbHuit 3a Uen crangapt, — TK 47 «MexaHidHi npusogun».

MixHapogHuin ctangapt 1SO 9084 6ys nigrotoeneHuit TexHidHUM komiteToM ISO/TC 60 3ybuacTi
nepegavi, MiakomiteT SC 2 PospaxyHOK HaBaHTaXyBanbHO! 3aaTHoCTi 3yG4acTux nepenav.

[opatkn A i B € Hesig'eMHUMKN YacTMHAMK UbOro cTanaapTy. [logatok C HasefeHo Tinbku N8
iHcbopmauir.

[o ctaHgapTy BHECEHO Taki peaakuiiHi 3MiHu:

— CrloBa «Lel MiXKHapo4HUI CTaHJapT» 3MIHEHO Ha «Uel cTaHaapT»;

— 00 po3giny 2 «HopmaTusHi nocunarnHsy» gonyyexo «HauionanoHe NOSCHEHHAY, AKe B TEKCTI
BUAINEHO paMKol;

— CTPYKTYPHi eneMeHTU CTaH[apTy: « TUTYNbHUIA apkyw», «epeaMoBy», «3MicT», «HauioHanbHun
BCTYn» i «bibniorpadiyHi aaHi» — oopMMeHo 3rigHO 3 BUMOramu HauioHanbHOT CTaHgapTusauii Ykpainu,

—y 5.6.2.2 y dbopmyni 11 BunpasneHo nomunky: «1000» samiHeHo Ha «100»;

— BUMYyYeHO nonepenHin 4OBIAKOBUMA MaTepian 3 MixHapogHoro craHaapty «lepegmosy Ao
ISO 9084:2000».

ISO 1122-1:1998, ISO 1328-1:1995, ISO 6336-1:1996, ISO 6336-2:1996, 1SO 6336-3:1996,
ISO 6336-5:1996 Ha Leit Yac BnpoBagxXeHo B YKpalHi Ak HauioHanbHi cTangaptv ACTY I1ISO 1122-1:2006,
ACTY ISO 1328-1:2006, ACTY ISO 6336-1:2005, ACTY I1SO 6336-2:2005, A4CTY ISO 6336-3:2005,
ACTY 1SO 6336-5:2005.

Ix konii MoXHa oTpumaTtu B [onoBHOMY POHAI HOPMATUBHUX LOKYMEHTIB.

BCTYMN po 1SO 9084:2000

MeToguKkn po3paxoByBaHHA HaBaHTaXyBanbHOT 30aTHOCTI LUNIHAPUYRUX NPAMO3YBUX i Koco3yBux
3yByacTux nepefay 3aranbHOro 3acTOCYBaHHA CTOCOBHO MITUHIY N MILHOCTI Ha BUrWH npeacTasneHi
g ISO 6336-1, ISO 6336-2, ISO 6336-3 1a ISO 6336-5. Llet ctangapt ocHoeaxo Ha (SO 6336-1,
1SO 6336-2 Ta ISO 6336-3 3 BUKOPUCTAHHAM crielMdidyHNX MeTOLIB | NpUnyLUEHb, WO X BBaXaOTb NpU-
DaTHAMUW ONS NpOMUCIOBUX 3yByacTnx nepeaad. Ix 3acTocyBaHHs BUMArac BUKOPVCTAHHS JOMNYCTUMUX
HanpyXeHb i BUMOr 4O Marepiany, ski moxHa 3HanTtu 8 ISO 6336-5.



OCTY ISO 9084:2006

HALIOHANTbHUA CTAHOAPT YKPATHU

PO3PAXOBYBAHHSA HABAHTAXYBAJTbHOI 30ATHOCTI
UANMHOPUYHUX MPAMO3YBUX | KOCO3YBUX
3YBYACTUX MNEPEOAM

3acTocyBaHHA ANA WBUAKICHUX 3yG4yacTux nepenay
Ta 3yb4yacTux nepefay 3 noaiocHUMU BUMOramMum

PACYET HAIFPY304YHOW CMOCOEHOCTU LUMNNHOPUYECKMX
MPAMO3YBEbLIX N KOCO3YBbIX 3YBYATbIX NMEPEJAY

[TpuMeHeHne Ans CKOPOCTHbIX 3yB4yaTbix Nnepeady
1 3ybyatbix nepenay ¢ nogobHeiMu TpeboBaHUAMM

CALCULATION OF LOAD CAPACITY OF SPUR
AND HELICAL GEARS
Application to high speed gears and gears of similar requirements

Yuruuun sig 2007-10-01

1 COEPA 3ACTOCYBAHHA

dopmMynu, HaseeHi B UbOMY CTaHAapPTI, NpU3HaYeHi ANS BCTEHOBMNEHHS YHiikoBaHOro meroay
PO3paxyHKy Ofopy NiTUHIY i 34aTHOCTI A0 ONopy BUrMHY WBMAKICHUX 3yByacTux nepena4 i sybyactux
nepegay 3 nogidHuMu BMMoramMu 3 npaMmumn abo kocumu sydusmu.

dopmynu B UbOMy CTAHAAPTI He npuaaTHi 40 IHWWUX TUNIB NoWKoAKeHHs 3ybuis 3yB4acTux nepe-
Aad, Takux fK nrnacrtnydHa gedopmauis, MIKpOMiTUHS, 3aiaaHHA, BUKPULIYBAHHSA NOBEPXHEBOro wwapy,
3BaplOBaHHSA i 3HOC, Ta HE 3aCTOCOBYIOTLCA 3@ YMOB, O CNPUYMHIOTL BiGpauito, Ae moxe ByTu Hene-
penbayeHa nonomka npodino. Popmyny HanpyxeHb BUrMHY 3aCTOCOBYIOTb Y pasi NONOMOK Ha nepe-
XiAHNX NOBEPXHAX, ane He npuaaTHi y pasi nonomok Ha poBounx noBepxHax 3ybuis, obogax ayByacTux
Konic abo Ha gnckax i MatounHax 3yByacTux konic. Lie# ctaHgapT He 3acTocoByeThbCs Ao 3ybuis, LWo
OTPUMaHi 0CTaTO4HO KOBKOK a0 MOpPOLLIKOBOK MeTanypricto. Liei crangapt He npugatHuin ans 3ybyac-
TUX nepepay, AKi MarTb NOraHy NNAMY KOHTaKTY.

Y ubOMY CTaHAapTi NOJAHO METOZ, 3a AKAM MOXXHA MOPIBHATU Pi3Hi KOHCTPYKLUiT 3y64acTux nepe-
Aad. BiH He npu3HayeHun 3abesnevyBaTn ekcnnyaTauiiHi NOKa3HWKU CKNageHnx NnpuBoagHuX 3yGyacTux
cucteM. BiH He NpU3HaYeHW NS BUKOPUCTAHHA NepeciyHnum itxeHepom. HatomicTb, 8iH npusHadYeHni
OnNsl BUKOPUCTAHHSA JOCBIQYEHNM KOHCTPYKTOPOM 3yBuacTux nepegav, skuil sagaTHnit BGpaT NpunHATHI
BENUYUHYK KoediUieHTIB ¥ UMX thopmynax, OCHOBaHI Ha 3HaHHI NoAibHMX KOHCTPYKLUIA Ta iHopMoBaHOCTI
npo BNNNBW 0BroBOPHOBAHNX EMEMEHTIB.

3ACTOPOTA! Kopucryeava nonepeaxyrwTb, Wo ob4yucnedi pesynstatu 3rigHo 3 4uM CTaH-
AapToM noBuHHI ByTu nigTBEepAXeHi focBigoM.

2 HOPMATWUBHI MOCUNTAHHA

Y HaBeAEHUX HVXYe HOPMAaTUBHNX OOKYMEHTaX 3a3Ha4yeHO NONOXKeHHSA, AKi Yepe3 NocunaHHs
B LibOMY TEKCTi CTGHOBMNATL NOMNOXEHHA UbOro CTAHAAPTY. Y pasi 4aToBaHWX NocUNnaHb MisHiwi 3MiHK
0o Byab-sikoro 3 umx BugaHs abo nepernag X He 3acTocosylTh. OgHak y4yacHukam yros, 6asoBaHux

BupanHs odiuiinHe



ACTY ISO 9084:20086

Ha UbOMY CTaHAapTi, PEKOMEHAOBAH0 3acCTOCOBYBATY HaHOBILWI BUAAHHA HOPMAaTUBHUX LOKYMEHTIB, no-
AaHUX HWX4e. Y pasi HegaTosaHux nocunaHb Tpeba KopUCTyBaTUCL OCTAHHIM BUAAHHAM HaBeaeHWX
AokymenTie. Ynexn IEC Ta ISO BROpAAKOBYIOTE KaTanoru YUNHHNX MKHapOgHUX CTaHaapTis.

{SO 1122-1:1998 Vocabulary of gear terms — Part 1: Definitions related to geometry

1ISO 1328-1:1995 Cylindrical gears — ISO system of accuracy — Part 1: Definitions and allowable
values of deviations relevant to corresponding flanks of gear teeth?

SO 6336-1:1996 Calculation of load capacity of spur and helical gears — Part 1: Basic principles,
introduction and general influence factors

ISO 6336-2:1996 Calculation of load capacity of spur and helical gears — Part 2: Calculation of
surface durability (pitting)

ISO 6336-3:1996 Calculation of load capacity of spur and helical gears — Part 3: Calculation of
tooth bending strength

ISO 6336-5:1996 Calculation of load capacity of spur and helical gears — Part 5. Strength and
quality of materials. :

HAUIOHANBHE MOACHEHHSA

SO 1122-1:1998 CnosHuk TepMiHiB 3yb4acTux nepegay. HacTuHa 1. BU3Ha4eHHS, WO CTOCYIOTLCA
reomeTpil

ISO 1328-1:1995 MNepepavi 3ybyacTi unnivapudHi. Cuctema touHocTi 1SO. YacTuna 1. BusHayeHHs
| AONYCTUMI BEMUYMHM BiAXWAIB, WO CTOCYIOTLCS CNONy4eHux BoKoBUX noBepxoHb 3yBuis’

ISO 6336-1:1996 PospaxosyBaHHS HaBaHTaXyBanbHO! 34aTHOCTI LUMNIHAPUYHUX NPAMO3YyOuX i Koco-
3ybux sybuactux nepegad. HYactnHa 1. OCHOBHI NpMHLUMNN, BCTYNHa YacTuHa i 3aranbHi KoedilieHTw
BANWBY

SO 6336-2:1996 Po3paxosyBaHHs HaBaHTaXyBanbHO! 34aTHOCTI LMNIHAPUYHNX NPAMO3YOux i koco-
3ybux 3yByacTux nepegay. HactuHa 2. PospaxoByBaHHs Ha MILHICTb akTUBHOT NoBepxHi 3ybuis

ISO 6336-3:1996 PospaxoByBanHsA HaBaHTaXKyBanbHO! 33ATHOCTI LUMIHAPUYHUX NPAMO3YyOux i koco-
3y6ux sybyacTux nepegay. HactvHa 3. Po3paxoByBaHHA Ha MilHiCTe 3y6uis nig Yac Buruny

SO 6336-5:1996 PospaxosyBaHHA HaBaHTaXyBaNbHO! 33aATHOCTI UNNIHAPUYHAX NPAMO3YGUX i Koco-
3y6ux 3ybyactunx nepegad. YactuHa 5. MiuHicTb | akicTe marepianis.

3 TEPMIHU TA BUSHAYEHHA NMOHATDL

Y ubOMY CTAHAaPTI BXUTO TEPMiHN Ta BU3HAYeHHA, HaBeaeHi B ISO 1122-1. LWono nosHaveHb, gus.
Tabnuuo 1.

Tabnuua 1 — Mo3Ha4eHHa Ta CKOPOYEHHSRA, AKi BUKOPUCTOBYIOTL Y UbOMY CTaHAApPTI

[MosHaverHA MoHATTA aGo TepMiH O:”w:igt;a
MiXocboBa BigcTaHs? MM
b wunpuHa 3ybuacTroro siHus MM
bg WupuHa BiHUA O4HOTO 3 HaniBLUEBPOHIB WeBPOHHOro 3yBuacToro koneca MM
B noBHa LUVIDMH? 3y6q§CT9ro BiHUA WEBPOHHOro 3y6yacToro koneca, oxXonnowyu MM
WMPUHY NPOMIXKKY MiX BIHLUSMK
cy cepefHs BenuYnHa XOPCTKOCTI 3a4eNNEHHA Ha OOMHULIO WKpuHY 3yByacToro BiHuA H/(mm - Mkm)
o MakcumanbHa mopcrxicn.; 3y6a oaHiel napu 3yBuis Ha oguHUL0 WnpwHK 3yByacToro H (MM - MKM)
BiHUA (OAMHNYHA XOPCTKICTb)
da1 2 AiameTp BepwunH 3yBuis wecrepHi abo koneca MM
to1.2 OCHOBHUYW aiameTp wecTepHi abo koneca MM
dsy 2 piameTp 3anaguH wecrepHi abo koneca MM
d; BHYTPILHIA giameTp Bana wecTepHi MM

) Byno sunpasneHo i Nepesnsane 8 1997 p.
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MpogosxkeHHa Tabnuyi 1

MoaxauerHs MoHATTA aBo TepMiH O:ﬁ”;;;?”
w12 noyarkoBuit giameTp wecTepHi abo koneca MM
dy2 SinunpHuiA giameTp wecTepHi abo koneca MM

Biaxun opmu npoginio (ankTePHaTUBHO 3aMICTb LIbOro MOXHA BUKOPUCTOBYBaTH
fra BENUYNHY NOBHOIO 8iaxuny nNpodinio F,, BUKOPMCTOBYOUN BONYCKMN 3rigHO MKM
31S0 1328-1)
fna 3MillleHHs 3yB4acToro 3a4enneHHs, 3ayMoBrIeHe Bigxunamu nig 4ac BUrOTOBMEHHS MKM
BiAXW OCHOBHOrO KPOKY 3aqenneHHs (nig Yac po3paxoByBaHHS MOXHA BUKOPUCTO-
foo BYBATU BENMUNHY [y 3rigHo 3 [SO 6336-1, BUKOPUCTOBYIOHM BOMNYCKN 3riAHO MKM
31S0 1328-1)
fsh BiAXUN KyTa Haxwuny nikiT 3ybus, symoenennit npyxHumu gedopmMauismi MKM
fup Bigxvn cymiweHHs 3ybus MKM
[ AOBXWHA NiHIT 3avennenHs MM
h sucoTa 3yba MM
hap BUCOTA ronoBky 3y6a BUXIQHOFO KOHTYPY UMNIHAPUYHUX 3yBuacTux nepesay MM
he BUCOTa HiXKkY 3yBa BUXiQHOro KOHTYPY UMNiHAPUYHUX 3yByacTnx nepegay MM
heq nneye MOMEHTY BUIMHY ANA NPUKNaAeHHA HaBaHTaXEHHA A0 BEPXHbOI rpaHUYHOT e
TOUKU OAHOMAPHOro 3yGHacToro KOHTaKTy
/ NPOriH MiX NiAWWNHAKaMN MM
m* BiAHOCHA Maca OAWHWL WWPWHK BiHUR 3yByacToro xoneca, sigHecena A0 NiHil Kr/MM
3auyennieHHs
m, HOpManeHUN MOAYNL MM
M o npuBedeHa Maca oguHWLI WVPKYHK BIHUA 3yByacToil napu, BigHeceHa g0 MiHil Kr/MM
3a4enneHHs
m, TOpUeBUiA Mogynb MM
Ny 2 vacToTa oBepTaHHsa WwecTepHi abo koneca xg™!
Ney pe3oHaHCHa 4acToTa WecTepHi xa™!
pr npotybepaneub iHCTPYMEHTY MM
Pon HOpMarnbHUA OCHOBHUIA KPOK MM
P bt TOPUEBWIA OCHOBHUI KPOK MM
q npunyck Ha yncrosy o6pobky MM
gs napamMeTp niapisanHs —
Spr 3anunuioK NiGHYTPEHHA nepexigHol kpusol 3yba (nicna didiwHoT 06pobkn) MM
Sen xopaa Hixku 3y6a B KpUTUYHOMY Nepepisi MM
SR TOBUIMHA BiHUA MM
u nepepatHe Yncno?|u| =|z,/z)| 21 —
v OKPYXHa WBWUAKICTb (6e3 iHAEKCY: Ha AINNNBHOMY KON ~ OKPYXHIN LUBMAKOCTI we
Ha NOYaTKOBOMY KOni)
X132 koediuieHT 3miweHHs npodine wectepHi abo koneca —_
¥p MpUNYCcK Ha NpUApayioBaHHs (eKBiBaNEHTHE 3MILLEHHSR) MKM
Z, exBiBaneHTHe yicno 3ybuis kocosyboro syb4acToro koneca —_
Zy 2 uncno 3ybuis wecrtepHi abo koneca?® —
Ca Moaundikayis ronosok 3ybuis MKM
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MpoposxeHHA Tabnuyi 1

MosHayeHHA MonaTTa abo Tepmin O:M“;i:';ﬂ
Cs KoedilieHT BUXIQHOTO KOHTYPY —
Cr KoediuieHT 3aroTisku 3yBuacTore koneca —_
E MOAYNe NPYXHOCTI, Mogynk OHra H/mm?
Fm CepeaHE OKPYXKHE HABAHTAXKEHHSA Ha AinunbHoMy UUniHAPI (= F Ky K,) H
F (HomiHanbHe) OKpyXKHE HaBaHTaXEHHA Ha AINUNbHOMY UMNIHAPI B TOPUEBOMY nepepiai H

Fleq eKBiBANEHTHE OKPYXXHE HABAHTAXEHHA HA AINUNBHOMY LUNIHAPI H
Fa cymapHuin siaxvnn Hanpsamy 3yba MKM
Fox oYyaTKoBe exsiRaneHTHe IMILLEHHR (Meped nNpunpayioBarH|M) MKM
J* MOMEHT iHepUyil Ha 0AMHNUID WKUpUHK 3yByacToro koneca Kr - MM2/Mm
K, AUHaAMiVHUA KoedilieHT -
Ka KoeiYieHT 30BHIWHEOro ANHAMIYHOro HaBaHTAXKEHHS —

Kea KoediuieHT po3noginy HaBaHTaXeHHA MiX 3yBUAMU (HanpyXeHHs BATMHY) —

Keg KoeiuieHT po3noginy HasaHTaXEHHA N0 AOBXUHI KOHTAKTHUX NiHiN (HANPYXKEHHS _

BUTNHY)
Khg KoediyieHT po3noainy HaBaHTaXeHHSA MiX 3yBUsSMU (KOHTAKTHE HANPYXXEHHS) -—
Ko koedilieHT po3noginy HasaHTaXeHHs MO A0BXKUHI KOHTAKTHUX NiHilk (KOHTaKTHe _
HanpyXeHHs)
K Koeq:iuiem- PO3NO4iny HaBaHTaXeHHs MiX 3aYennerHaMn (Bpaxosye HEpPiBHOMIPHUA _
Y po3Mo4in HaBaHTaXeHHs MiX 3avennenHHamMu Ans 6araTonoTokoBuUX nepegad)

M2 AONOMIXHI BENUHUHKU 4N BUIHAYEHHS Zgp -—
N pe3oHaHCHe BigHOWEeHHA —
Ny YUeno unknis —
P nepejasaHa NoTYXHICTL kBT
Ra cepearboapudmMeTdHa BenuunHa WopceTkocTi (3righo 3 1SO 4287) MKM
Rz CepeAHnA WOPCTKICTL Bif BEpWWHI A0 3anagvHu (3rigHo 3 1ISO 4287) MKM
S¢ KoediuieHT 6eanekun (nonomka 3ybda) —_—

Sk min MiHiManbHUA koediuieHT Beanekn (nonomka syba) —
Sy koediuieHT Beaneku (KOHTaKT) —

SH min MiHiMansHUN KoediyicHT Be3nekn (KoHTaKT) —
Ti2 HOMIHAMbLHNA KPYTHUA MOMEHT Ha wecTepHi abo Ha koneci H-m
Ye koedilieHT chopmu 3y§a ANs HOMiHaanoro HanpyXeHHs BUrnHY BiJ HaBaHTaXeHHS, i

NPWKNAZEHOr0 Ha 30BHILUHIA TOUL ogHONAPHOro 3yB4acToro KoOHTakTy

YarelT BIAHOCHUN KoediuieHT noBepxHi _
Ys nonpaskosuin KoedilieHT HanpyXeHHA —
Y po3mipHni koedilleHT (BUrnH) —_
Y5 T —xoaediuieHT KyTa Haxuny niil 3yGa (BuruH) —

Ysrel T BIAHOCHWIA KOEMILIEHT YyTNMBOCTI 40 Niapi3aHHs —
Z, KoediuieHT weuaKocT —
Zsp KoediuieHTn ogHonapHOro 3aYenneHHs 4nA wectepHi abo koneca -
Ze KoeilieHT npyXHOCTI W
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KiHeus Tabnuw 1

MNo3HaveHHs MoHaTra abo TepMmiH O&”&;T
Zy KoedILUIEHT, WO Bpaxosye HopMy CNONYHEHWX NOBEPXOHL 3yBLIB —
Z KOeDILYIEHT IMALLEHHS —_
Zr KOEMIUIEHT WOPCTKOCTI (KOHTAKT) _—
Zy koedILIEHT TepmooBpobku -
Zy PO3MIpHAA KOEDILIEHT (KOHTaKT) —_
Zy KoedILIEHT KyTa Haxuny niHu 3yba (koHTakT) —
Z, KOedILIEHT CyMapHO! JOBXKUHU KOHTAKTHNX NIHIN (KOHTAKT) -
Cn HOpManbHUY KyT npodinio 3yba °
oy KyT npodhinto ayba 8 TopuesoMy flepepist °
Cwt KyT npocpirio 3y6a B TOpUEBOMY NEPepidl HA NOYaTKOBOMY LMMIHAPI °
ap KyT Apodinio 3y6a BUXIGHOO KOHTYPY UMMIHAPUYHUX 3yBuyacTux nepeaav e
8 KyT Haxuny i 3y6a (6e3 IHaeKCy — Ha AINUNbHOMY UMMIHAP!) °
By OCHOBHUI KyT Haxuny niHil 3yba °
€q KoehiYlEHT TOPLEBAro nepekpuTTS —
€an KoedILIEHT TOPLEBOro NepekpuTTA KBIBaNeHTHUX NpAMo3y6ux 3ybuacTux nap _
£g KoediLIEHT OCbOBOFO NEPEKPUTTH —_
€y koedIILIEHT NepekpPUTTA (g, = g, + €p) —
Xg KoedILIEHT NPUNPaLUIOBaHHA (EKBIBANEHTHE 3MILLEHHS) —
prp pajiyc nepexiaHol KpUBOI BUXIAHOTO KOHTYPY UMMiHAPUYHUX 3yBuacTux nepeaay MM
PF paglyc nepexigHol KpuBOI HIXKK 3yBa B KpUTHYHOMY nepepial MM
13 HanpyXeHHA BUrnHy B 3y6i Hivam?

OF m 6azoBe HanpyXeHHA (BUMMH) H/imm?
OFE AONYCTUME HANPYXEHHA (BUrnH) Himm?
CrG rPaHnyHe HanpyXeHHs BUTNHY Himm?
Cep AONYCTUME HANMPYKEHHA BATMHY Hivm?
Org 6a3ose Hanpy>XeHHA BATUHY Himm?
O PO3paxyHKOBE KOHTAKTHE HAMPYXEHHS Himm?

OH im AONYCTUME HanpPY>XeHHA (KOHTaKT) Himm?
OuG moaudikosarne AoNycTUME HanpyxXeHRHs (= oxp Sy min) Himm?
Onp AONYCTUME KOHTAKTHE HanpyXeHHs H/mMm?
©y2 KyTOBa WBUAKICTL WecTepH! abo koneca pag/c
a ﬂnn SYGHaCTVIX Nap 30BHIWHbLOTC 3a4enNeHHA a U 241 25 — J043aTHI ANnsA 3y6\4ac7wx nap sHyTpPIUWIHbOrQ 3avYennedna a u

| Z; — BIf EMHI 3 Z¢ A0AATHUM

4 SACTOCYBAHHA

4.1 MpoexTyBaHHA, cneundivyHi 3acTocyBaHHA

4.1.1 3a2anbHi NonoxeHHs

KoHcTpykTOpU 3yByacTux nepeaad roByHHI YCBIGOMUTH, WO BUMOMM 40 PI3HMX 3aCTOCYBaHb 3HA4YHO
3MIHIOIOTBCA BUKOPUCTaAHHA METOAMK UbOro cTaHAapTy ANns cneundiYHuX 3acTocyBaHe, notpebye pe-
TEeNbBHOIO OUIHEHHA BCIX 06CTaBUH 3aCTOCYBAHHA, 0CcoBnneo

— LOMNYCTUME Harnpy)XeHHs MaTepiany | YMCrno NOBTOPIB HABAHTAKEHHS,
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— BiACOTOK Pe3yneTaTiB YCAKUX NOWKOAXEHb (MacLiTab noLIKOAXKEHb);

— BigNoOBIgHUA KoediuieHT Geaneku.

MosuHAi ByTH NpoaHani3oBaHi 3arafibHUMY MaIMHHAKMK METOAAMMW NPOEKTYBaHHA KOHCTPYKTUBHI
3axoawn, wob 3anobirt pynHyBaHHIO, WO BUHUKAE Bif KOHUEHTPATOPIB HanpyXeHHR Ha BiuHi nosepxHi
3yBa, BuKpuWeEHHIO BepwuHM 3yba i BiaMOB Ha auckax abo maroynHax 3ybyacTux Konic.

Byab-ski po3BixHoCTi 3rigHo 3 onncaHum Hwk4e Tpeba nogasaTtu y 3BiTi po3paxyHKY.

a) Akwo BaxaHvi GinblW TOYHUA METOA Po3paxyHKy abo SKWO y3rofxeHHsl 3 oGMexeHHs MU B 4.1
€ 3 Byab-aKOT NPUYUHN HENPAKTUYHUM, TOAI BIANOBIAHI koediyieHTn MoxyTb ByTn ouiHeHi 3rigHo 3 oc-
HOBHUM CTaHOapToM abo iHWKM CTaHAapTOM 3aCTOCYBaHHSA.

b) KoeghiuieHTn, oTpumaHi 3 BiporigHoro gocsigy, abo gadi sBunpofysaHb MOXHa BUKOPUCTOBYBATU
3aMmicTb oKpemux KoediuieHTis 3rigHo 3 UMM ctaHaapToM. CTOCOBHO UbOro 3aCTOCOBYIOTh KpuTepil Ans
meTogqy A B 1ISO 6336-1:1996, 4.1.8.1.

B iHwuX BigHOLWEHHAX KBanidikauinHi po3paxyHKu NOBUHHI TOYHO BIANOBIRATN UbOMY CTaHAAPTY,
AKWO HanpyxeHHs, KoediuieHTn Gesnexkn Towo Tpeba ksanicikysaTty BignoBigHO 40 UBbOro CTaHAApPTY.

Llei cTtangapT posrnsgae sci weuakicHi 3yBuacTti nepegadi i 3ybqacTi nepenadi 3 nogibHnmm Bu-
MOramu, Kpim tBUAKICHUX penyKTopis | peayKTopis cneuianbHOro NPU3HadeHHs, Ski BUKOPUCTOBYOTh
y HadTOBIN, XiMIYHIA Ta rasosin npomMucnoBocTi. [na HMX MOXHa 3acTocosysaTi ISO 13691,

Ller cTanHpapT 3acTOCOBYIOTh, KOMKU 3aroTiBka Koneca, 3'eqHaHHsa Ban/BTynka, Banu, NigWwuUnHuKu,
kopnycu, Hapisesi 3'eqHaHHA, dyHAaMeHTW i MydTY BigNOBIAAIOTL BUMOram CTOCOBHO TOYHOCTI, HaBaH-
TaxyBansHOT 30aTHOCTI N XOPCTKOCTI, Wo dopmye 6asnc gns po3paxoByBaHHA HaBaHTaXyBanbLHO! 3aaT-
HOCTI 3yB4acTux nepegav.

Xo4a MeTos, ONNCaHNA Y LbOoMY CTaHAapTi, rONOBHUM YUHOM NPUSHAYSHNA ONA Lineh nepepaxyHky,
3a QONOMOroK iTepauil Moro Mo)XHa TakoX BUKOPUCTOBYBATY, WG BW3HAYaTU HABAHTaXYBaNbHY
30aTHICTL 3yBuacTux nepepad. lrepauiio BUKOHYIOTb BUOOPOM HaBaHTaXEHHs i1 0BYNCIeHHAM BiANOBIA-
Horo koediuieHTa Be3anekn NpoTu NiTUHrY Syy ANS WecTepHi. AKwo Sy € 6inbwum Big Sy min, TO Ha-
BaAHTAXEHHA 36iNbWyOTh, AKWO BiH MEHWNA Bifl Sy min, TO HABAHTAXEHHSA 3MeHLWYIoTb. Lle npogosxytoThb
[0TW, Aoku BubpaHe HaBaHTaXeHHA He Bignosigatume Sy = Sy min- [104I6HKI METO4 BUKOPUCTOBYIOTL
ans koneca (Syz = SHmin), @ Takox ans koediuicHTis Geanekn npoTn nonomkn 3yba Sgq = Skz = SF min-

4.1.2 fJaHi 3y64acmoi nepedayi

{{eft cTaHpapT 3aCTOCOBYOTE 3 TaKUMu OOMEXKEHHAMN,

a) Tunu 3yBuacTol nepenavi:

— eBONbBEHTHI NpAMo3ybi, kocosybi i WeBpoHHi 3yG4acTi nepegavi 30BHIWHLOMO | BHYTPIWHBLOrO
3a4enneHHs;

— 0N WeBPOHHKX 3yByacTux nepeaay NnpunyLweHo, Wo foBHEe OKPYXHE HaBaHTAXEHHS PIBHOMIpHO
poanogineHe mix gsoma 3yG4acTuMm BiHUAMM, SKLIO Le He Tak (Hanpuknag yHacnigok 30BHiLHiX
NPUKNaaeHnXx OCboBMX CUM), L& NOBUHHO OyTW BpaxosaHo; ABa 3yb{acTi BiHUA BBaXaOTh AK ABI
okpemi koco3y6i sybyacTi nepepadi napanensHo;

— nnadeTapHi Ta iHwWi pagv sybuacTux nepegad 3 6ararbma nepefasansHUMN NOTOKAMU,

b) Qiana3zoH wBuaKocTen
ny Sinble ato gopisnioe 3 600 x8~! (CMHXPOHHa YacToTa oBepTaHHs SBONOMOCHONO ABUIYHA 33
yacToTy cTpyMy 60 Mu). Lle Takox sacTtocoByoTh Ansi 3ybyacTux nepenay BUCOKO! TOMHOCTI, HeoB-
XigHOT 3a cneuiansHUX BUMOr ANA HU3bKUX LUBUAKOCTENA.

c¢) TodHicTb 3yByacToi nepeaadi
CryniHe TouHOCTi 6 aBo kpaiumi 3rigHo 3 ISO 1328-1 (Bnnusae Ha K, Kyg, Kup, | Krp).

d) Qiana3soH koediuieHTiB TOPUESBOro NEPEKPUTTA eKBiBaNeHTHUX NPaMo3dybux sybyacTux nap
1.2 <g, < 2,5 (BNAnBae Ha ¢', ¢,, Ky, Kug, Kron Kha | Krg)-

e) QianasoH KyTiB Raxuny niwir 3yba:

B meHwe abo popisHioe 30° (snnueac Ha ¢’, ¢y, Ky, Kyp i Krp).

f) BuxigHi koHTYpU:

Be3 obmexenb?, ane gus. d).

2 Ins BCIX NPAKTUYRVX 3aCTOCYBaHb MOXHE NPUNYCTUTY, WO NPONOPLIl BUXIZHOMO KOHTYPY IHCTRYMEHTY A40PIBHIOIOTE NPOROPLIAM
BUXIHOrO KOHTYPY 3yGuacTol nepegavi

6
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4.1.3 WecmepHs i san-wecmepHs

Lle# ctannapT 3acToCcOBYETLCA ANA WECTEPEHb, CyUinbHUX 3 Banamu, abo WwecTepeHb 3 0TBOPaMM,
3MOHTOBAHUX CUMETPUYHO MiX TXHIMW nigwmnHukamu. MNpunyckawTb, Wo WecTepHi 3 oTBopamu ByayThb
3MOHTOBaHI Ha MacuBHUX Banax abo Ha NOPOXHWUCTUX Banax 3 d/dgy, < 0,5 (Uue snnusae Ha Ky | Krp).

4.1.4 3azomieka koneca, 06id koneca

Llei cTaHpapT 3aCTOCOBYETLCSH, KONU Sg, TOBLUMHA 0Boga kxoneca nig Hixkamu 3ybuis aybyacTux
nepefav 30BHILUHBLOrO | BHYTPIWHLOrO 3a4enneHHst € > 3,5 my,

4.1.5 Mamepianu

BoHu oxonnioioTb CTanbHi Marepianu (BNnBawTb Ha Zg, O jim: OFe, Ky Kup, Krp, Ko | Kro). Wodo
marepianis i ix abpesiaTyp, siki BUKOPUCTOBYIOTb Y LIbOMY CTaHAapTi, Ans. Tabnuuio 2. LLoao iHwuXx ma-
Tepianis, aus. 1ISO 6336-1, ISO 6336-2, ISO 6336-3 Ta ISO 6336-5.

Tabnuus 2 — MaTepianu

Mareptlan Abpesiartypa
HackpizHonporapTosysaHa crans, neroeada abo Byrrmeuesa, Hackpi3He NporapToByBaHHSA Vv
(og = 800 H/mm?)
[MosepxHeBonporapTosyBana Crasnb, NOBEpPXHEBE NPOrapTOBYBAHHA Eh
Crans, nonymenese abo iHaykuiiHe NporapToByBaHHS IF
A30TOBYBaHa CTanb, a30TyBaHHA NT (nitr.)
HackpisHonporaptosysaHa i NoBepxXHeBONPOrapToBYBaHa CTanb, a30TYBaHHA NV (nitr.)
HackpisHonporapTosyBaHa i noBepxHEBONPOrapToBysaHa cTtanb, HiTpoueMeHTauis -NV (nitrocar.)

4.1.6 3mauieHHs

MeToaukn pospaxyHky YMHHI 3a YMOBHU, WO 3y6yacTi nepenadi amalwlyroThCa po3bpuskysaHHsM 3a
BeCb 4Yac poboTu 3 MacTnom, CXBaneHnM BUPOGHNUKOM/KOHCTPYKTOPOM 3yB4acTux nepegad, i mactuno
pO30OPU3KYETLCA 32 TeMNepaTypu i BUTPATK, SKi rapaHTyOTb, WO TeMnepaTypy, NPpUAHATI 4NA pospa-
XYHKiB, He nepesuueHi (BnnvBaTe Ha MOPMYyBaHHA NNiBKM MacTuna, TobTo KoediuieHTn Z,, Z, i ZR).

4.2 KoedhiuicHTn Sesneku

HeobxigHo po3pi3HATU koediuieHT Be3nekn BigHOCHO MITUHIY Sy i KoediuieHT Be3nekn BigHOCHO
nonomku 3yba Sk.

[NA gaHoro 3acTocyBaHHA ajekBaTHa HaBaHTaXyBanbHa 34aTHICTb 3y64acToi nepeaadi 4eMOHCT-
PYETLCS ofYncNeHumMn BenuymHamMmu Sy i Sk, WO AOPiBHIOWTE abo BUWI Bif BENUYUH Sy min | Sk min BiO-
nosigHo.

BuGip BenuunHn koediuieHTa Besnekn rnosuHer 6asyeatuca Ha A0BIpI A0 HAAINHOCTI [OCTYNHUX
aaHnx i Hacnigkis MoOXNUBUX BigMOB.

Baxnvenumu YnHHMKaMU, WO NOBUHHI BYyTW BpaxosaHi, €:

— JOMNYCTUMI BENNYMHUN HANPYXKEHHSA, BUKOPUCTAHI B pPO3paxyHKy, YWMHHI AN AaHOT MMOBIPHOCTI
BiaMOBU (BennuuHu gns matepianis B 1SO 6336-5 ynHHI ans 1 %-AMOBIPHOCT NOLUKOAKEHHS);

— YCTaHOBMeHa fAKICTb | eheKTUBHICTE KOHTPONK AKOCTI HA BCIX CTafiAX BUNOTOBMNEHHS;

— TOYHICTb TEXHIYHUX BUMOr 4O 0OCNYroByBaHHS i 30BHIWHIX YMOB,;

— nonomka 3yBa, sk 4acTo BBaKAWOTH, € Binbiloo HeGe3neKowo, HixXX NITUHT.

OTxe, BubpaHa BenninHa Sg n, NOBMHHA ByTy Ginbluiow Big BenuyuHu, BubpaHoi ansa Sy min. Peko-
MeHA0BaHO, Wob MiHiManbHi BenuymMHN KoediuieHTiB Beaneku Bynun yarogkeHi Mix nokynuem i Bu-
POBHUKOM,

LWogo pospaxyHKy pakTyHoro koedilieHta 6esnekn, gus. 6.1.5 (Sy, nituAr) i 7.1.4 (Sg, nonomka ayBa).

4.3 BuxigHi gani
Hactyndi gani nosuHHi ByTu BiaoMi NS pospaxyHkis:
a) JaHi syb4acToi nepegavi:
a, Zy, Z, My, dy, day, da23), b, X1, X3, aq, B, €4, €, npocinbt BUXiQHOro KOHTYPY;
b) KOHCTPYKTUBHI JaHi i AaHi BUTOTOBMNEHHS:
Ca1, Caz, Ray, Ra,, Rzy, Rz,

%) Konu BepLlUnHKW 3y6GuiB MawTe dpackv abo 3aoKkpyrneHHA, Tpeba niacTasuTi dy ¢ 2 3aMICTb dy 12
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Martepianu, TBepaicTb martepiany i Tepmoobpobka fetanen, CTyneHi AKOCTi Marepiany, cTyneHi Toy-
HOCTi 3y64acTol nepegadi, nponit Mix nigwunHukamn, po3mipu 3yb4actux konic, nonapHi abo macosi
MOMEHTW iHepUil WeCTepHi i Koneca, Ta KonMu 3acTOCOBYTh NpodinbHy Moagudikauilo i Mogudikauio
ninil Haxuny 3y6a;

c) poboui gaHi:

P abo T abo F, ny, vy, poboyi xapakTepucTuky npmeigHoi | BegeHoT MaLlnH.

HeobxigHi reoMeTpuyHi gaHi moxyts ByTu po3paxoBaHi 3rigHO 3 HauioHanbHUMY CTaHAapTaMu.

IHbopMauisa, sikow ByayTe obmiHioBaTuca BUPOOHUK i nokyneub, NOBUHHA MICTUTW AaHi 3 nepesa-
wanbHUX cneuudikosaHux Martepianis, amaweHHs, KoedilicHta 6e3neku i 30BHIWHIX npuknageHux curt,
cnpUYMHeHux siGpauismn i nepeHasaHTaXeHHAMU (KoedilieNT 30BHILLHBOIO AUHAMIYHOIO HaBaHTAKEHHS).

4.4 Yucnosi opmynu
Y BCix po3paxyHkax Tpeba BUKOPUCTOBYBaTN OAUHULI BUMIpY, NnepeniveHi B poaaini 3. IHcdopmaLio,
WO nonerwye BUKOPUCTaAHHA UbOro CTaHAapTy, HaseaeHo B gopartky C SO 6336-1:1996.

5 KOE®IUIEHT BMINNBIB

5.1 3aranbHi NONoxeHHsA

KoedbiuieHTu Brnusie K, Kung, Kup, Kra | Krp YCI 3anexarts Big HasaHTaxeHHs Ha 3y6. MoyaTkoso
ue € npuknageHe HaBaHTaXeHHs (HOMiHanNbHE OKPYXKHE HaBaHTaXeHHA, NOMHOXeHe Ha KoedilieHT 3o8-
HILWHBLOro ANHaMIMHOTO HaBaHTaXEHHS).

Lli koedilieHTH € TakoX B3aeMo3anexXH1Mu i TOMy NnoBuHHI ByTW pospaxosaHi NocnigoBHO Tak:

a) K, 3 NpuknaZeHnM oKpYXXHUM HaBaHTaxeHHAM F K, (exsiBaneHTHe HaBaHTaxeHHs, Garatono-
TokoBi nepeaaui 3 Fy Ka K);

b) K ab0 Krp 3 NepepaxoBaHinM HaBaHTAXEHHAM Fi Kp K.

5.2 HoMiHanbHe OKpyXHe HaBaHTaXeHHSA, F;, HOMIHanNbHUA KPYTHUA MOMEHT, T, HOMiHanbHa
NOTYXHicTb, P

HoMiHanbHe OKPY)XHe HaBaHTaXeHHs Fy BU3HA4aioTh Yy NNOWMHI TOPLUEBOro nepepisy Ha finunbHoMYy
uuniHapi. BoHo 6a3yeTbCcsa Ha BXiZHOMY KPYTHOMY MOMEHTI Ha BeAeHi matumHi. Lie KpyTHUA MOMEHT, Wo
Bifnosigae HalBax4oMmy perynapHomMy pofoyoMy cTaHy. AnbTepHATUBHO SK OCHOBY MOXHA BUKOPUCTO-
BYBATU HOMIHANbHWA KPYTHUA MOMEHT NEepPBUHHOMO ABUTYHA, AKLWO Ue BiANOBIAAE BUMOSi KPYTHOMO MO-
MEHTY BEL4EHOT MalWnHK, MOXHa BUGpaTn AesKy iHLWY BiANOBIOgHY OCHOBY.

£ _2000T,, 19098-1000P _1000P )
' dz dia My v
Fd 1000FP 9549F
7-1‘2 - t“12 = = : (2)
2000 @, Ny
_hv _Toop  Thomp 3)
1000 1000 9549 '
_ dip @4, _dypng,,
~ 2000 ~ 19098’ )
o = nh, 2000V oy,
2730 T T4, 9549 )

_5.3 HepigHoMipHe HaBaHTaXeHHA, HEPIBHOMIPDHUA KPYTHUA MOMEHT, HeRiIBHOMIPHA NOTYXHICTL
Konu nepegasaHe HaBaHTaMeHHA HepiBHOMIpHe, Tpeba 3BepHYTH yBary He TiNbKK Ha MakcumasnsHe
HaBaHTAXEHHS | NOTO OYiKyBaHe YMCNO UMKNIB, ane TakoX Ha NPOMKHI HABAHTaXEHHsA | Ha X Ynucna
unknis. Llei Tun HaBaHTaXeHHA KNAacudikyioTh AK poOovuin Lukr, | BiH MOXe ByTu npeacrasneHunit cnekT-
POM HaBaHTaXKEHHA. Y Takux BUNanKax HakonuueHnn Bnnivse yromy poboyoro uukity nosuHeH 6yt B3aTi
mpymue HaBaHTaXEHHA Y BUnaaKky 3ybqacTux nepegay 6araTonoTokosuxX TPAHCMICIA, cuCTeMU nnaneraprux aySuacTux
nepeaady abo posranyxeHux sybyacTux nepegay He 30BCiM PIBHOMIPHO po3nogineHe 3a okpeMuMu 3adenneHHAMY (3anexHo 8ig

KOHCTPYKUIT OKPYXHOT WBMAKOCTI i TOUHOCTI BuroTosnexHs). Lie nosuHHo ByTi BpaxosaHo miacTaHoBkow KoediuieHTa posnoginy K,
nicns Ka, Wob sigperyniosaTi CepesHe OKPYXKHE HaBaHTAXEHHA Ha 3aYenneHHA B mipy HeobxigHocTi.

8
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40 yBary nig Yyac BU3Ha4aHHA HaBaHTaXyBanbHOI 34aTHOCTI peaykTopa. MeTog po3paxyHKy BANUBY Ha-
BaHTaXeHb 3a Uux yMoB HasegeHo B ISO/TR 10495.

5.4 MakcuManbHe OKpYXXHe HaBaHTAXeHHSA, Fy may, MAKCUMANbLHUA KPYTHUA MOMEHT, Tax, MakK-
cManbHa NOTYXHICTb, Prax

Lie € MakcuManbHe OKPYXXHe HaBaHTaXEHHS Finay (200 BIiONOBIAHNA KPYTHNI MOMEHT Tpay, BIANO-
BiAHA NOTYXHICTb Pppay) Y 3MIHHOMY poBoyomMy AianasoHi. Ix BennunHa moxe ByTu oBmexeHa Bignosig-
HO YYTIIMBOIO 3an0BiKHOK MYDTOK. Fi maxs max | Pmax NOBUHHI ByTu Bigomi, konu Tpeba Bu3Ha4yuUTU
Deaneky BiA NOWKOQXKEHHA MITUHIOM i Big, panTosol nonomMkuy 3yGa BHACNiA0K HaBaHTaXEHHSR, WO 8iano-
BiJae rpaHNYHOMY CTaTUYHOMY HanpyxkeHHO (aus. 5.5).

5.5 KoedhiieHT 30BHIWHLOrO AnHaAMiYHOTO HaBaHTaXeHHS, Ky

5.5.1 3a2anbHi NONOXEHHS )

KoediuieHT Ky npucTOCOBYE HOMiHANBHE HaBaHTaXeHHA F, AN voro, wob KoMneHcyBsaTH npupicT
HaBaHTaxeHb Ha 3yB4yacTy nepegady Big 30BHIiLWHIX gxepen. Li nogaTtkosi cunu 8 6inbwocTi 3anexHi Big
XapakTepuCTUK NPVBIAHOT | BegeHOoT MaLlunH, @ TaKoX Mac i XXOPCTKOCTI cucTemMu, 3oKkpemMa Banis i Myqr,
BUKOPUCTOBYBaHUX Nif vac pobotn.

PekomeHa0BaHo, Wo6 nokyneus i BUpOGHUK/KOHCTPYKTOP Y3rogunun BenuquHy koediuieHTa 30BHiW-
HbOTO AMHaMIYHOrO HaBAHTAXKEHHS.

5.5.2 Memod A — KoedpiyieHm Ku

K, BU3HA4aloTb ¥ LiIbOMY METOZi 3a AONOMOTo0 peTenbHux Bumipie i scebivHoro adanisy cucrtemu
abo Ha ocHoBi gocToBipHOrC gocsigy poboTtu y BignoBigHiin ranysi sactocysaHHs (ans. 5.3).

5.5.3 Memod B — KoedbiyieHm Ky_g

AKWIO He [OCTYNHI 4OCTOBIPHI faHi, oTpuMaHi, sk onncaHo B 5.5.2 abo HasiTe Ha nepuwin cTagil
KOHCTPYIOBAHHS, MOXHA BUKOPWUCTOBYBATW OPIEHTOBHI BenNuUMHU Kpu, WO onucaHi B gogatky C 3 MidiMans-
HUM KoediuieHToM Besnekun 1,25,

5.6 BHyTpiwHin guHaMivHni koedidieHT, K,

5.6.1 3acansHi NoNoKeHHs

OnHamiyHni KoedillieHT € BiAHOWEHHAM MOBHOIO HaBaHTaXEHHS Ha 3yD, OXOMMioYN BHYTPILHI
ANHaMiYHI BNAUMBYW «MYNbTUPE3OHAHCHOT» CACTEMU, A0 NepeaaBaHoro OKPYXHOIO HaBaHTaXeHHsA Ha 3y6.

Y ubomy ctaHaapTi sukopucTtaHo metoa B ISO 6336-1:1996.

Y uin metoanui npunyweHo, Wwo 3ybdacTta napa cknajacTbCA 3 efleMeHTapHoi 04UHNYHOT MacK
i NPYXHOT cucTemun 06'eHaHUX MAC WeCTEpPHi | Koneca Ta XXOPCTKOCTI 3a4ernnNeHHA KOHTaKTyBanbHUX
3y6uis. Takox NpunyLeHo, Wo KoxHa napa gyHKUIOHYE K OAHOCTYniHYacTa napa, To6To BNNUS iHWUX
cTyneHis y BaraTocTtyniH4acTid cuctemi ybacTol nepegadi npoirHoposanui. Lle npunywenHsa noriyue
nyue Toai, Konu KpyTUNbHa XOPCTKICTb (BUMIpRHA HA OCHOBHOMY pajiyci 3yB4yacTux Konic) sana cnifnbHo
3 KONEeCOoM i WeCcTepHeK € MeHWa, HiX XOopCTKICTb 3a4enneHHa. Jus. 5.6.3 i B.1 BigHOCHO meToauku ans
AyKe XOopCTKux Barlis.

Cwvnn, cNpUYnHEHi KPYTUITbHUMKU KONMBAHHAMK Banis i NpueaHaHnx mac, He oxonnewi Ky. Li cunu
NoBWHHI ByTU gony4eHi 3 iHWYMK 30BHILLHIMU NPUKNAdEHMU cunamu (Hanpuxknag 3 koedidiceHTom 308-
HILUHbOrO AUHAMIYHOFO HaBaHTAXEHHS).

Y 6aratonoTokoBux 3yBYacTux nepegadax € Kinbka BracHux 4actoT. BoHu mMoxyTs ByTu Buinmu
abo HWKYMMM Big BNACHOT YacTOTU ogHoNnapHOT 3yB4yacTol nepeaadi 3 nuie ogHWUM 3a4enneHHaM. Konu
Taki 3yb4acTi nepegayi ekcnnyaTyioTbCA B HALKPUTUYHOMY AianasoHi, peKomMeHA0BaHO aHani3 3a MeTo-
aom A, Ous. ISO 6336-1:1996, 6.3.1.

MuTome HaBaHTaXeHHA ANA po3paxyHKy K, € (Fy Ka/b) abo anstepHaTUBHO Fyeq/b.

Axwo (Fy Ka) /b > 100 Himm, togi Fr /b = (FyKa) [ b.

Akwo (F, Ka)/ b < 100 H/mmM, Togi Fpy/ b = 100 H/imm.

MogiGHo Ans Fyeq/ b.

Konu nutome HaBaHTaxeHHs (F Ka) / b < 50 H/mm, icHye ocobnnauin pusnk sibpauil (3a geskux
obcrasuH, 3 po3'egHaHHaM pobounx Giynnx nosepxoHb 3ybuis), nepedycim Ans npamosybux abo koco-
3yBux 3yCyacTux nepefay HU3bKOro CTYynNeHs TOYHOCTI, WO eKCNyaTytoThCs Ha BUCOKNX WBUAKOCTAX.
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5.6.2 Po3paxyHok napamempis, nompi6Hux dns oyinenHsa K,
5.6.2.1 PoapaxyHok npugedeHol mMacu, Meaq
a) OBuvicrneHHs npusegeHOT Macu, Mgy, OAHOCTYNIHYACTOT 3yByacTol napu:

__mymy Ji Ja . 12 6
Meeg = — . J: 2 J: 2 3 My, T (6)
my+my  Jylpy+Ja Iy 12

ae meq — NpuBeAeHa maca sybyacrol napu, To6To Maca Ha OaWMHULIK LWNPUHK 3yB4acTOro BiHUA KOX-
HOro 3y64acToro koneca CTOCOBHO MOro OCHOBHOro pagiyca abo niHii 3a4enneHHs;
Jia = NOMApHi MOMEHTH iHepuii Ha OANHULIO WNPUHK 3yBG4acToro BiHUA,
fy12 — OCHOBHI pagiycu (= 0,5 dpy 5).
b) O6uucneHHA npveeaeHol Macu, meq, 6aratocTynivdacTol 3y6yacTol napu
Ous. B.1.
c) PospaxyHkn npueeaeHol Mach, My, 3yBHACTUX Nepegay MeHLW TUNOBNX KOHCTPYKLiN
Ulogo iHdbopmauil npo HacTynHi Bunagku, aus. B.1;
— Ban-wWeCTepHSA 3 AiameTpom Ha BUCOTI cepeanHun 3yba dy, Maixe piBHUM giameTpy Bana;
— [0Ba XOPCTKO 3'e4HaHni cnissicHi 3yB4acTi koneca;
— OfHe Benvike Koneco, BedeHe ABOMA LUECTEPHAMN,
— nnaHeTapHi 3ybuyacTi nepegadi;
— NpOomMiXKHI 3yGyacTi koneca.
5.6.2.2 BusHa4YaHHsA pe3oHaHcHOI yacmomu obepmaHHsa (ocHosHUd pe3oHaHc) 3ybyacmoi napu
a) pesoHaHCHa YyacTora obepTaHHs, Ngq, WECTepHI, Y XBUIMHAX Y MiHYC NepLIoOMy CTENEeHi:
3 ¢, i3 goparka A.

30.10° ( c
ngy= —— [—~ xg™" (7)
nZ Mieq
b) pesoHaHcHe BigHoWeEHHS, N

BigHOWeEHHS YacToTu o6epTaHHA LWeCTepHi 40 pe30HaHCHOT YacToT oBepTaHHsA, pe3oHaHCHe
BIQHOWEHHA, N, BU3HaYaoTs Tak:

N=—1=_—"1 | T (8)

Pe3oHaHcHa yacToTa obepTaHHA Moxe OyTu Bulle abo Hkye HacToTn ob6epTaHHsA, po3paxosaHol
3 hopmynu (8) Yepes KOPCTKOCTI, AKi He Bynu AgonydeHi, HanNpuknaa XopCcTKIiCTb Banis, NigWUNHKKIB,
kopnycis Towo, i B pesynerati gemndipysadHs. CTocosHo Geanekun, pe3oHaHCHWI gianasoH BM3Ha4aloTh Tak:
Ng <N <1,15. (9)
Min yac HaBaHTaxeHb, Takux, Wo (F, Ka) / b MeHwe Hix 100 H/MM, HWXKHIO rpaHULI0 PE3OHAHCHOTO
. t A p
BigHOWweHHs Ng BM3HAYalOTL:
— akwo (Fy Ky) /b < 100 H/mm, Toai:

F
Ng =o,5+o,35‘/5f1ﬁ0%; (10)

— aKWo (Fy Ka)/ b 2 100 H/mm, Toai:
Ns = 0,85. (1)
5.6.2.3 ToyHicms 3y6uacmol nepedayi i napamempu npunpayrearHs, By, By, By
B, By i By — Ge3po3mipHi napameTpu, BUKOPUCTOBYBAHI 4NA BPaxysaHHs BANWUBY BiAXWNIB 3yba
i npodinbHNX MoandiKaLiit Ha AMHaAMIYHE HaBaHTaxeHHsY:
c' fpb eff |
By = FK. /b (12)

5} Benuunry moaucpikauil ronosky 3y6a Moxe ByTh BPaxoBaHO TiNbkY ANs 3y64acTux nepeday 3t CTYNEHAMU TOYHOCT! 8 lanasoH!
Big 0 Ao 6 arigHo 3 1ISO 132841

10
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lefeff
B =————-;
"SEK./b (13)
¢'C
B, =lq-—" a2
k F K. /b (14)

3 C' i3 gogarka A.

Ca = Cyy 13 TABnuui 3 ana syGuacTux konic 6es ycradosneHol npodinbHoT mogudikaui.

Micns npunpayloBaHHA HasBHI ePeKTUBHI OCHOBHUI KPOK i BiAXW Npodinto. BenuunHu fop ox i f e
BU3HAYaKOTb BIAHIMAHHAM OUIHEHNX NPUNYCKIB NPUNPaUIOBAHHSA ¥, i s Tak:

fpbeff= pb1"}’p1a6°fpbeff=fpb2"'.Vp2. (18)
sAKka € 6inbwa;
frott = fra1— Y1800 frog = fry 2 = Yi2, 16)
Aka € Binsbwa.
5.6.2.4 [Tpunycku npunpayreaHHs, ¥, ¥i

a) Ans V@
_160
) OH tim Per ("
Y= 1 fra- (18)
OH lim
b) Ans Eh, IF, NT(nitr.) i NV(nitrocar.)®
¥p = 0,075 £y, (19)
¥¢= 0,075 f, (20)

c) Konu matepianu pisHi, noBuHHi ByTu BU3HAYeHI yp1 1 ANA MaTepiany WeCTepHi Ta Yoo 2 ANS Ma-
Tepiany Koneca. Jns po3paxyHKy BUKOPUCTOBYIOTE CEPEaHIO BENUYUHY:

Yo = 0.5 (Yp1.11 = Ypais2)- (21)

5.6.3 JuHamiyHul KoeghiyieHm y niokpumuyHomy Oiana3oHi (N < Ng)

Y LUbOMY CEKTOPi PE30HAHCKU MOXYTb ICHYBaTH, SKWO YacToTa 3ayenneHHs 3yba 36iracteca 3 N = 1/2
i N =1/3. Pusnk uboro € He3Ha4yHuM y BMNagky TO4HUX Koco3yGux abo npamosybux sybByacTux nepepay,
AKWO OCTaHHI MaloTb BiANoBiAHY NpodinbHy Moaundikauio (3ybuacTi nepenadi 3i ctyneHem TouHocTi 6
abo kpauium 3rigHo 3 ISO 1328-1:1995).

Konun koediuieHT TOpUEBOro NepekpuTTsa npamo3ybux nepepad manuin abo AKiCTb € HN3bKOMO CTY-
neHs, K, moxe ByTu HaCTiNbkn BENUKMM, AK B OCHOBHOMY PE30HaHCHOMY fianasoHi wenaKkocTi. AKwo
ue BifnbyBaeTLCA, NOBUHHI ByTn 3MiHeHI KOHCTPYKTUBHI aBo ekcnnyartaudiiHi napameTpu.

PesonaHcut 3a N = 1/4, 1/5, ... pigko CNpuYnMHAIOTL NpoBnemu, TOMy WO nNos’'sa3adi amnniTyau
Bibpauii 3sM4anHo mani.

Lina ayGuyacTux nap, ge XOPCTKICTL NPUBIAHOIO | BegeHOro Banies He pigHi, B gianasodi N= 0,2 ...
0,5 4yacToTa koHTaKkTy 3y6a moxe 36yanTU BNACHi YaCTOTH, KOMWN KPYTUNbHA XKOPCTKICTb € XOPCTKILLOrO
Bana CTOCOBHO A0 MiHIT 3a4enneHHs € TaKoro camoro nopsaky BENUYMHK, K XKOPCTKICTb 3yBa, TobTo
AKLLO C/fy? Mae NOPRAOK BEANYUHY C,. Konun ue Tak, Togi npupocT ANHaMIYHOTo HaBaHTaXEHHSA MOXYTb
nepesuUTU BEMNYMHN, PO3paxoBaHxi 3a opmynoto (22):

Ky=(NK)+1, (22)
K= (Cy1 Bp) + (Cyz By) + (Cy3 By, (23)

Ae Cyq i Cyp BpaxoByrOTh BiAXUAN KPOKY i Npodinto, y Ton 4ac C,; BpaxoBye LMKNIYHY 3MIHY XOPCTKOCTI
3adenneHHs. Aus. Tabnuyw 3.

8 Qus Tabnuuio 2 ANA NOACHEHHS BUKOPUCTAHIX CKOPOYEHS.

11
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5.6.4 fuHamiyHul KoepiyieHmM 8 0OCHOBHOMY pe3oHaHcHomMy Giana3oHi (Ns < N < 1,15)

Kocogsy0i 3ayb4acTi nepegadi BUCOKOT SKOCTI 3 BUCOKMM koedilliEeHTOM NepekpuTTs MOXYTb (YHK-
uioHyBaTv 3a[0BiNbLHO B LUbOMY CeKTOpi. Lie Takox cTocyeTbca npaMo3ybux 3yG4acTux nepegad cryne-
Hs1 6 abo kpauoro 3rigHo 3 1ISO 1328-1:1995, aki maTh BigNOBIAHY npodinkHy mogudikauio.

3a suwesragadol ymosu Lel koedilyieHT [opiBHioe:

Ky = (Cy1 Bp) +(Ci2 By) + (Cus By) + 1. (24)

Wogo napametpis C, agus. Tabnnuw 3.

5.6.5 JuHamiynul koegpiyieHm y HadkpumuyHomy diana3oHi (N = 1,5)

Y upomy AianasoHi 3a N = 2, 3, ... MOXYTb BUHUKATW Pe30HaHCHI nikn. MpoTte y GinbwocTi Bunagkia
amnnitygu siBpauil € mani, ockinbky cunn 36YAKEHHS 3 4acTOTaMX HUXYE Big 4acTOTH 3a4ernsieHHs 3su-
YyanHo mani.

Ons 3ybyacTux nepepay y HagKpUTMYHOMY diana3ori TakoX HeobxigHO po3rAAHYTU ANHAMIYHI Ha-
BaHTAXEHHA BHACMIfOK nonepeyHol si6pauil cknagosux 4acTuH 3yGyacroro koneca i sana. Konu kpu-
Tu4Ha vacrota € 6nuabka fo HacToTy obepTaHHs | AKWO UbOro CTaHy HE MOXHA YHWKHYTH, Taki HaBaH-
TaxeHHs Tpeba BpaxosyBaTu:

Ky =(C.s B,)+(Cys Br)+Cyr- (25)
Wono napametpis C, gus. Tabnuyto 3, i WoKo ¢, AWB. A0JATOK A.

Tabnuus 3 — Oopmynu ana poapaxyHky koedidientis C,y — Cy7 Ta Cyy

1<e <2 g > 2 )
Cvs 0,32 0,32
0,57
Cuz 0,34 e, ~0,3
0,096
Cys 0,23 g, —156
0,57-0,05 €y
Cus 0,90 g, - 1,44
Cys 0,47 0,47
0,12
Cve 0,47 g, - 174
1<g =15 1,6<g<25 g >2,5
Cy7 0,75 0,125 sin{x (g, — 2)] + 0,875 1,0
1 {0 2
oL PHlim
ay = 18( 97 18,45] +1,5.
Apumitka. Konw marepian wecTepHri (1) BiapisHAETLCA Big MaTepiany koneca (2),
Cay1 | Cayp 0BuucnioioTs okpemo: ToRi Cay = 0,5 (Cayt + Cay2). Benudnny Cyy ¥ pesyns-
TaTi NpunpauioBaHHs NigcTasnAaioTe 3aMmicte C, y dopmysny (14) y sunagky 3yBuac-
Tux nepegay 6es ycraHorneHol npodinsHOT Mogudikauii.

5.6.6 JunamivHuili koeghiyieHm y npomixxHomy OGiana3oHi (1,15 < N < 1,5)
Y uboMy AianasoHi AUHaMiYHKA KoedilieHT BU3HAYaoTs NiHiNHOK iHTepnonsuico Mix K, 3a N = 1,15
isa N =105, gk yctaHosneHo B 5.6.4 i 5.6.5.

Kv (N=1,18) — Kv (N=15
0,35
[Ous, gopjatok A Wo[0 OANHUYHOT XOPCTKOCT 3yBa ¢'.

Kv =KV(N=1‘5)+ )(1,5'—N) (26)

12
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5.7 KoedpiuieHT poanoginy HaBaHTaXeHHA MO OOBXWHI KOHTAKTHUX NiHiA, Kyg

§.7.1 3azansHi nonoxeHHs

KoediuieHT po3noginy HaBaHTaXeHHA N0 LOBXWHI KOHTAKTHUX NiHIA perynioe HanpyxeHHs 3yba
3yBuacTtoro koneca, wob BpaxysaTi BNANBU HEPIBHOIO PO3NoAiny HAaBaHTaXeHHS No WUpPUHi 3yb4acTo-
ro BiHUS.

Y ubOMy CTanAapTi BuKopucTtosywTe MmeToa C1 i3 ISO 6336-1:1996.

-BukopucTtanHs meTogy C1 € NpunHATHUM Ans syByacTux nepegad, wo MaloTh Taki XapakTepucTuku:

a) WeCTepHs Ha CylinbHOMY abo NopoXHUCTOMY Bani dgh /dsn < 0,5 posTalioBaHa CUMETPUYHO MiX
nigwunHNUKamn (acumeTprnyHo posTalloBaHa WecTepHs BeAe A0 [0AAaTKOBOT Aedopmauii BUTHHY, Aka
nosuHHa ByTu ouiHera i gogana Ao f,, abo AoLaTKOBO KOMMNEHcoBaHa B NOBHIN moaudikauil nixil Ha-
xuny 3yba);

b) piameTp wecTepHi maike AOpiBHIOE AiaMeTpy Bana;

C) XOPCTKe KOMEeco i KOpNyc, XOPCTKUA Ban koneca, XOpcTKi NigWwWnnHUKu,

d) nnAaMa KOHTakTy, fika Nif Yac HaBaHTAXEHHA MOWWPIOETLCSA MO BCiM LWUMPUHI 3yB4acToro BiHUS;

€) Hemae [04aTKOBUX 30BHILUHIX HaBaHTaXeHb, WO AiTb Ha Ban wecTepHi (Hanpuknag sig MydT
Bana);

f) Npunyck npunpauiosaHHa ¥y < ¥ max, AK yCTaHoBNeHo B 5.7.2.2. OBuncneHe Fg, Moxe GyTu ne-
pesipeHo 3a hopmMynow:

c, /72 (27)
Y8 E /b

g) pekomeHAoBaHo, LWob Benu4nHu, BUKOPUCTaHI Ans frn,, Oynu nepesipeHi iHcnekyinHuMmy nepe-
BipKaMu, TakMMW K NNAMa KOHTakTy 3yba 8 poboyomy pyci.

One. poaaTok B wogo 3acTocyBaHHs AAA nnaHeTapHMX sybdacTux nepegad.

5.7.2 Benu4yuHu, nompi6Hi dna po3paxyHkis

5.7.2.1 Mlpunycmumi 3milieHHA 3a4enneHHs, 6a3osaHi Ha 0onyckax eu2omoeneHHs fin,

fna — MaKCUMarbHe BigOKpeMIeHHs MiX GiYHUMWN NOBEPXHAMM 3a4enneHunx 3ybuis cnpskeHunx 3y6-
vacTux konic. Y opmynu (28)—(30) nosuHna ByTu niactasnena Ginbwa 3 BenuuuH fyg 4ns 3yGyacTux
konic ayBuacTol napw.

a) KomnnekT 3yBuacTtux konic 6e3 6yab-akoi moaudikauii abo peryniosaHHs:

fna =10 fyg- (28)
b) 3yBuacTi napu 3 3abeanevyeHHaM pPerynioBaHHA (nputupka abo npunpauoBaHHa nig vYac nerkoro

HaBaHTaXeHHsi, perynsoBsaHi nigwunHuky abo signosigHa Mogundikauis kyta Haxuny niHii sy6a) i saybyacri
napu 3 BianoeigHow GovkonodibHoKw Mogudikalieto;

Fax =

fra = 0,574 (29)
¢) 3ybyacti napu 3 gobpe 3anpoekToBaHow BinaTopuescto Moaundikauiero:
fna = 0,7 fyg. (30)

5.7.2.2 lNpunyck npunpayiosaHHs yg, koegiyieHm npunpayrosarHs xg

¥p — BEMNYMHA, Ha AKY NOYaTKOBE EKBIBasfieHTHEe 3MIlUEHHS 3MEHLLYETLCA NPUNPALIOBAHHAM nicns
nodyarky pobotu. ks — KoedilieHT, WO XapakTepn3ye eKBiBaneHTHe 3MilleHHA MICNA NPUNpaLoBaHHs.
BUKOPWCTaHHS K Y PO3PAXyHKaX € YNHHWUM JOTU, AOKU yg NPONOPUIAHWA Fgy.

a) na V.
320 320
Yp= Fax; xp =1- ' 31)
P OH im pr 7P OH fim (
Konu v < 5 Mm/c: Hemae obmexeHb ans Fpy;
konn 3 M/c < v< 10 mic:  Fpy < 80 MKkm;
xonn v > 10 m/c: Fgax < 40 MKM.

13
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b) Ons Eh, IF, NT (nitr.), NV (nitr.) i NV (nitrocar.):
¥s = 0,15 Fpy; x5 = 0,85 Fpy; (32)
Fax max = 40 MKkM.
Konw martepian wecTepHi BigpisHAETLCS Bif Marepiany koneca, kg1 | kg2 TPeOa BU3HAYATW OKPEMO
AN KOXKHOrO Marepiany.

Y= (Yp1+Yp2)/ 2 kg = (g1 +x52)/ 2. (33)
5.7.3 BusHa4yaHHs koegbiyieHma po3nodiny HagaHmaxeHHA No A08XUHI KOHMaKmMHUX MiHill Kup
5.7.3.1 3ybvacmi nepedayi 63 moducpikayii Haxuny 3ybuie
Y HacTynHux cdopmynax i Tux, wo B 5.7.3.2, Tpeba sukopucTtosysaTtu:

Ky i3 5.7.2.2;
¢y i3 gogarka A;
frg i3 5.7.2.1;
a) npsmo3yBi i ogHoBiHUesi kocoayBi syGuacTi nepeaaui”
2 2
4000 ¢, [ b b |7 e C. 1
Kug =1+ ———xg | — 1 |512+| —| |=-=—= g Gy 'ma 24
He * 37t KBE[d1] (d"J (b 12) +2Fm/b' ( )
b) wespoHHi 3yG4acTi nepepadi’ ¥
2 4
c 2b
KHB=1+4OOOK‘3-—Z- 32 —8 | 4+ E _I._.l +KBCY fma' (35)
3= " £ d, dy) (B 12)| Fn/bg

5.7.3.2 3ybyacmi nepedaqi 3 moducbikauieto Haxuny 3ybuie
a) npsmo3yBi it oaHoBiHUesi kocodySi sybuacTi nepegaui’!
— 3 yacTkoBoOK Moaudikauicto Haxuny 3y6uis® (komnencosaHa nuwe gedopMalin KpyHeHHs):

4
4000 c¢ ( b I 7Y xze,f,
Kug =1+ Kg—=L| — ——— |42y ma 36
HB 3n ‘55( d, J (b 12J+2Fm/b (38)
— 3 noBHOW Mogudikauieo Haxuny 3ybuis (komneHcoBaHi Aedopmauil BUrMHY | KpyUYEeHHR):
. KB Gy fra . '
Ko TR, 7p | e 2008 =

b) wesponHi 3y64acTi nepeaaui’ &

— 3 nosHow Moaudikauico Haxuny 3y6uis'® (komneHcoeani fedopmauil BUrvHY i KPYYEHHS):
xp Cy fna
Fn/ bg
O6rpyHTOoBaHicTL hopmyn (34)—(38) 3anexuTs Big BignosigHocTi 3 5.7.1, nignyHkTy Big a) 4o g).

5.8 KoecpiuieHT po3noAiny HaBaHTaXeHHRA MO AOBXUHI KOHTaKTHUX niHin, Kgp

Krp = K,'j; (39)

Kiyg =1+ i Ky 21,05 (38)

") MpunyueHo, Lo NOBHIUA KPYTHNH MOMEHT NPUKNaseHnit A0 OAHOIO KIHUR Bana FKWO KPYTHWUA MOMEHT npuknageHui 40 o6ox
KIHL8 Bana abo B NPOMIKKY BIHUIB WEBPOHHO! 3yBuacTol nepesayl, To noTpiber 6Tl TONHUIA anami3

8 Bennuuna Khp € ANA HahBaxye HANPYXeHILWOro BiHYS, wo Onvikye AO KIHUA WECTEePHI, A& NPUKNAAEHUA KDYTHUA MOMENT,
OKPYXKHE HaBaHTAXEHHS AINUTLCA MOPIBHY MK 4BOMA BIHUAMMU, TOBTO WMPUHA 3330py Mana NOpIBHAHO 3 WNPUHOK 3yBYacToro BIHUSA
Buxopasm 3 TOro, WO AN po3paxyHky Kyg BUKOPWCTOBYIOTL HANIBLUIMPUHY 3yGHacToro siHYA (OXONMIOIONM HAMNIBLUNPUHY KaHABKM MIX
HanBLEBPOHAMU), OTPUMAHE 3HAYEHHA € BeMKUM 3BIACK ANA WEBPOHHUX 3yB4aCTUX nepeaay 3 BENMKOK LWMPUHOK KaHaBKM MK
HaniBWespoHaM® 4NA po3paxyHky Ky Tpeba sukepucrosyearu meros C2 3 ISQ 6336-1 1896

9 NecdopMalyf KPYHEHHA MOXE ByTH Mailxe NOBHICTIO KOMNEHCOBAHA 33 A0NOMOro0 MHIAHO! NO3A0BXHLOI Mogudikayl abo
mMoaudikalieio KyTa Haxuny Ha aogatok, SoukonogifHa moandikauis HeobxigHa, KONW BUMAaraTb kOMNeHcauno AedopmaLyl BUrUHY

10 HeoBxiana noera moandikays ofox BB YacTiosa MOAUDIKALR KyTa HaXWNy NPOcTo wob XOoMnencysaTtwn aedhopmauo
KPYYEHHS, He MPUAATHA A4N1A WeBPoHHNX 3yBYacTnx nepesady, skl PO3TaUWOBaH! CUMETDUYHO MBX MIZLWMAHMKaMMN [JecopMaLyll KpyHeHHs
I BUrMHY MOXYTs ByYTV Maiixxe NOBHICTIO KOMNEHCOBAaH! 33 40NOMOrol Moaundikauii kyTa Haxuny [poTe ue YacTo € AOCTaTHIM TINbKNY
TQLI, AKWO BIHEUb HARBNWKHNA A0 KIHUA, A€ NPUKIAASHUA KDYTHUA MOMEHT, MOAUMDIKOBAKUA, AeOPMAUll KPYUEHHS | BATUHY HA IHLIOMY
BIMUI HAMArawTLCA KOMMOEHCYBATH oaHa ogHY Lle nosuHro ByTv nepesipexo
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a) sikuio b/h = 3, roai:

S L) S N (40)
1+b/h+(b/h)*  1+h/b+(h/b)*’
b) sxwo b/h < 3, Toai
N = 0,6923, (41)

Ae b — MeHwWa i3 WupuH 3yByacToro BiHUA WECTepHIi i Koneca, BUMIPAHNX Ha no4aTkoBux konax. dacku
abo 3aokpyrneHHs KiHuis 3yba Tpeba npoirHopyBaTti; 4ns LWWEBPOHHNUX 3yGHaCTUX KOMiC NOBUHHA
6yTV nigctaBneHa WUpUHA OQHOrO BIHUS bg;

h — BucoTa 3y6a Bia BepwnHM o 3anaguun: h=(d, -d;)/2.

5.9 KoedbiuieHTH posnoainy HaBaHTaXeHHs Mix 3ybuamu, K., K,

KoediuieHTyt posnoginy HaBaHTaXeHHS MiX 3yOusMu BpaxosyioTk BNAMB HEPIBHOMIDHOrO posnoginy
MONEPEYHOro HAaBAHTAXEHHA MiX KinbKoMa napamu OOHOYACHO KOHTaKTyBanbHWUX 3yOuiB nepepayi Tak:
Khg ANR HANPYXEHHR KOHTaKTY | Kr, AN HANPYXEHHA BUTUHY.

Ona weuakicHNX nepesav:

KHu. =KFa =1r0‘ (42)

6 PO3PAXYHOK HA MIL|HICTE AKTUBHOI MNOBEPXHI 3YELIB

6.1 OcHoOBHI thopMmynu

6.1.1 3azanbHi nonoxeHHst )

Po3paxyHOK Ha MiLHICTb akTUBHOT NoBepxHi 6a3yeTbCs Ha KOHTAKTHOMY HanpyXeHHI oy B NOMCi
3a4denneHHs abo y BHYTPILWLHIA (HARHWKYINR) ToqUi 0aHONapHOro 3y64acToro KQHTakTy. BUKOpUCTOBYIOTL
Hansuwy 3 480X OTPUMAHUX BENUYKH, LWOO BU3HAYNTW HaBaHTaXyBanbHy 30aTHICTb. oy | AONYCTUME
KOHTaKTHE HanpyXeHHs oyp Tpeba po3paxoByBaTu OKPEMO ANS Koneca it WecTepHi. oy NOBUHHO Aopis-
HioBaTn abo ByTU MEHLWUM HIX opp.

6.1.2 Bu3HavaHHA KOHMAKMHOZ20 HaMPYyWXeHHSA, oy, Ha wecmepHi

KOHTaKTHE HanpyXeHHs, oy, Ha WeCTEpHi 0B4MCNIoTb Tak:

KAK KH I u+1

ge b — wWwupmHa 3yByacToro BiHUS (GNS WEBPOHHOTO 3y64acToro koneca b = 2 bg); BenuuuHa b cnps-
XEHUX 3yBYacTuX Konic € MeHwWa i3 WupuH 3yB4acToro BiHUS Ha NOYaTKOBUX KOMax LIECTEepHi
i koneca, irHopyroun Byab-aki HABMUCHI TopueBi chackn abo 3a0KpyrrneHHs KiHUa 3yba; He no-
BWHHI BKMIOYATUCSK Hi HENPOTrapTOBaHi YaCTUHN MNOBEPXHEBO-NPOrapToBaHux BiYHNX NOBEPXOHL
3ybuis, Hi nepexiaHi 3oHU;
Zg — koediuieHT ogHONapHOro 3yf4acToro KOHTaKTy WwecTepHi (gue. 6.2).
6.1.3 Bu3HavYaHHA KOHMAaKMHO20 HanpyxXeHHA, oy, Ha Koneci
KoHTaKTHe HanpyXeHHs, oy, Ha Koneci 064McnionTb Tak:

(43)

Ka K, Kog B, 0+
GH=ZDZHZEZEZB\/ (;1bB . y ,

ge Zp — xoedilieHT oqHonapHoro 3yb4acToro KOHTakTy koneca (gus. 6.2).

[MoBHE OKPYXHE HaBaHTaXeHHs y BUNaaky 3ybuyacTux nepedad OaraTonoTOKOBUX TPAHCMICIRA, cuc-
TeM nnaHetapHux 3ybuacTux nepenay abo posranyxeHux 3ybyacTux nepenad He 30BCIM PIBHOMIPHO
posrofifieHe 3a oKpeMUMIN 3a4enNIeHHAMMN (3aNeXHO Bi KOHCTPYKUIT, OKPYXHOT LLBUAKOCTI B TOYHOCT!
BuroTosnexHs). Lle nosnHHO ByTu BpaxosaHO NigCTaHoBKOW Ky Ka 3amicTe Ka y dhopmynax (43) i (44),
wo6 sigperynioBaT CepefHE OKPYXXHE HaBaHTaXEHHR Ha 3adyennieHHa B Mipy HeobxigHocTi; aus. po3gin 5.

6.1.4 BusHavaHHA dONycmuMo20 KOHMaKmMHo20 HanpyXeHHs, Cup

Y ybomy CTanfapTi sukopuctosytoTh meTos B SO 6336-2:1996.

(44)
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CH im

c
Onp = 202,28 Zyy Zy =2 (45)

R mmn Hmin

[onycTme KOHTakTHe HanpyXeHHs (4OBrOBIYHICTb) NOBUHHO ByTU OTpMMaHOo 3 copMmynu (45),
3 koedpilieHTaMun BNNBY Sy min, L, Zy, Zr | Zw, PO3PaxoBaHnMm 3rigHo 3 WM ctaHgaptom. [poTe, 3rigHo
3 1SO 6336-2, BEMUUUHN Oy NPUANATI A4NA N = 5 - 107 yuknis HasaHTaxeHHs. LiA BenuumnHa imosip-
HO Byde nepesuuleHa ANs AOBroBi4HOCTI WBUAKICHUX 3yB4acTux nepegad. OfHaK BenUYUHN Sup, OTPU-
MaHi 3 cpopmynu (45), MOXHa BUKOpUCTaTU ANA 3afaHuX ONTUManNbHUX YMOB, MaTepiany, 3MalleHHs,
BUrOTOBNIEHHA | AOCBIAY; IHAKWe BENUYMHW NOBUHHI ByTU 3aMiHEHI HA oyp ror Y POPMYNI (46). TakoX Aus.
ISO 6336-2:1996, 4.2.

1 10 0,0191
OHG
o] =0’926 = —— 46
HP HPref( NL J SHmm ( )

MpwumiTtka. Uicei bopmynn Hemae B ISO 6336-2 1996, ane iT moxe GyTu BuBeAEHO 3 pucyHka 8 1ISO 6336-2°1996

6.1.5 KoegbiuieHm 6esnexku dns nogepxHeeoi doezoeiyHocmi, Sy
Sy Tpeba po3paxosysartn okpeMo ANs WeCTepHi K Koneca:

Oxc
SH=—"—> Symn (47)

OH
3 OHg ANA A0BroBiYHOCTI 3rigHo 3 hopmyrno (45); oy arigHo 3 copmynoto (43) Ansa wecTepHi i popmy-
now (44) ans koneca (au.. 6.1).

Mpumitka. Ue € pospaxosanuin koediuieHT B23nekn CTOCOBHG KOHTAKTHOTQ HaMpyXeHHA (HanpyxeHHA fepua) Blanosigrui Koe-
ILiEHT CTOCOBHO HaBaHTAXYBaNbHOI 34aTHOCT] 3a KPYTHUM MOMEHNTOM npuBnu3Ho JopiBHIOE KBagpaTy Su.

MpuMmiTkM WOAR0 MiHimanbHoro koediuieHTa 6eanekn i NMOBIPHOCTI BigMOBW HaBeReHO B 4.3
1ISO 6336-1:1996.

6.2 KoediuicHTu ogHonapHoro 3ayennenHA 3youis, Zg i Zp

Konwu Zg > 1 abo Zp > 1, xoedpiyien™ Zg i Zp BUKOPUCTOBYIOTH, 0T NEpeTBOPUT KOHTAKTHE Ha-
NPYXeHHS B NOMtCi 3a4enneHHa NpamMo3ybunx Nepegay y KOHTAKTHE HanpyxXeHHs Ha BHYTPIWHIA (Han-
HWXXYil) rpaHuui ogHonapHoro 3ybyacToro KOHTakTy wecTtepHi abo koneca. [us. 6.1.1.

a) 3ybuacTi nepeaadi BHYTPILLHLOro 3a4enneHHs

Zp 3aBxgun 6epyTb sik 0QuHULIO.

b) Mpsamo3y6i ayGuacTi nepenavi

BusHayawTb M, (4acTka Bif BiNEHHA Prej ¢ Y MOMNIOCI 3a4EMNNEHHS HA pro g HA BHYTPIWHIA rpaHuyi
(HaWHMKYa TOYKa) oaHONaPHOro 3yG4acToro KOHTAKTY wecTepri) | M, (4acTka Big 4INEHHS Pre ¢ HA Praip —
koneca) is:

ta
M, = % wt : (48)
2 2 2
i - SR ORUC
d5y 1 ds, Z;
tan
M, = 2 ““: . (49)
d 2
i - SR
db2 22 db1 . Z4

(OQus. 6.5 1 WoA0 po3paxyHKy koedilieHTa TOPUEBOro NepekpuTTs ¢,).
Axkwo My > 1, Togi Zg = My: akwo My £ 1, Togi Zg = 1,0.
Axwo M, > 1, Toai Zg = My, sakwo M, £ 1, Togi Zp = 1,0.
c) Kocosy6i 3yGuacTi nepepadi 3 gg = 1
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d) Kocosy6i ay6uacTi nepegaui 3 £p < 1
Zg | Zp BU3Ha4aoTh NiHIHOK IHTEPNONAUIEd MiX BENUYMHaMKN ANS NpsamMo3ybux i koco3ybux 3y6-
4acTux nepepay 3 gg = 1:
ZB=M1—EB My=1), 252 1;
ZD=M2—€B (M2—1), ZD_>. 1.
Axwo Zg abo Zp ycTaHOBMEHi B OANHULIO, KOHTAKTHI HanpyXeHHs, po3paxosaHi 3 BUKOPUCTaHHAM
cdopmyn (43) abo (44), € BenMYMHAMKU ANA KOHTAKTHOO HAMPYXXEHHN Ha NOYaTKOBOMY LMNIHAPI.
MeTtoau BignosiaHo Oo 6.2 3aCTOCOBYIOTL AN PO3PaxXyHKy KOHTAKTHOIO HanpyxXeHHA, KOmu nonkc
3a4YensIeHHA NeXWTb Ha NiHil 3adennerHs. AKWO nontoc 3adenneHHa C € HOMIHanbHWUM i NeXuTs nosa
ninieo 3avennenns, Zg ilabo Zp, abo 06uasa nosuHHI ByTU BU3HAYEHI ANA KOHTAKTY B CYMKHOMY KOMi
BepWUH. [nA koco3ybux syByacTux nepeaad, konu gg meHwwuit Big 1,0, Zg i Zp NoBUHHI ByTH BU3HaYeHi
NiHIAHOW IHTEPRoNAUiclo Mix BenuuYMHamMn (BU3HAYEHUMN B Nomtoci 3a4enneHHs abo B CyMiDKHOMY Koni

BEPWINK BIGNOBIANO) ARG NPAMo3yBux 3yCHaCTUX Nepesad | TakuX Benwdur ANA Keca3ylux yBuactux
nepegay 3¢z 2 1.

(50)

6.3 KoedpilieHT hopmu crionyueHUX NOBepxoHb 3ybuis, Zy

KoediuieHT dhopmu cnonyyeHunx NOBEPXOHb 3y6uis, Zy, Bpaxosye BNNWUB Ha HANMPYXeHHs epua
KpUBMU3HN BiYHOT nosepxHi 3yBa B NOMIOCI 3a4eNNeHHA | TPaHCHOPMYE OKPYXHY CURlY Ha AINUNbHOMY
LUMIIHARI B HOPManbHY CUMy Ha NoYaTKOBOMY LWSTIHAPI.

2cospy, cos
Zy= /———_2'3*’ 2wt (51)
COS 0y SiNCLyt
6.4 KoedbiuieHT npyxHocTi, Zg

KoediuieHT npyHOCTi Zz BpaxoBYye BNAWBM BNacTNBOCTen maTepiany £ (Mogynb NpyXHOCTI) i v
(koediuieHT MyaccoHa) Ha KOHTaKTHe HanpyxeHHs. Ana marepianis, nepenivyeHux 8 Tabnuui 2:
Z: = 189,8. (52)
6.5 KoedpilicHT cyMapHOT AOBKUHN KOHTaKTHUX NiHiA, Z,
6.5.1 3azanbHi nonoxeHHs
KoediuieHT cymapHOT J0BXMHN KOHTAKTHWUX NiHin, Z;, Bpaxosye BNNuB KoedilieHTiB Topuesoro

7 OCLOBOrO MEPEeKPUTTA Ha NOBEPXHEBY HABAHTAXYBaNbHY 3AaTHICTL UWNIHAPUYHUX 3yBYacTux nepeaay.
a) MNpamo3sy6i sybuacti nepegavi:

Z,= 5 (53)

MomipHa senuunHa Z, = 1,0 moxe ByTu BuGpaHa ans npamosybux nepegad, Wo mMawTb KoedillieHT
nepekpuTTa MeHwe Hix 2,0,

b) Kocosy6i syGuacTi nepeagadi

Akwo € < 1, Toai:

4 - €
z, = \/ == (1-g) + 2 (54)

Akwo g5 2 1, Togi:

Z =, |—. (55)
6.5.2 KoeghiyieHm mopyeeozo nepekpumms, g,

€y =Fo/Pot (58)
3 JOBXUHOK NiHIT 3a4enneHHa:;

1 .
Ja ='§(\/d§1‘d§1 i\/daznz‘db22>*asm°ﬂwt (57)
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i TOPUEBUM OCHOBHUM KPOKOM:

Pt = My 7 COSCLy. (38)
[ogaTHuia 3HaK BUKOPUCTOBYIOTL ANS 3yB4acTux nepesad 30BHILHLOrO 3a4enneHHs, Big' eMHWA 3HaK —
Ans sybyacTux nepenay BHYTPIWHLOTO 3A4YenneHHs.
Popmyna (57) gincHa Tinbku TOAI, SIKUIO NiHIA KOHTaKTYy eheKkTUBHO obMexeHa KONOM BepLInH
3ybuis wecTepHi i koneca, Ta He gijicHa, Hanpuknaa, gns npodinis 3 nigpisom 3yba.
6.5.3 Koegbiyienm ocb0€020 nepekpumms, eg

bsinp
Ttm,
Ouns. 6.1.2 14000 BUIHAYAHHS WNpUHK 3yBUacToro BiKUS.

6.6 KoedpiuieHT KyTa Haxuny niHii 3y6a, Z;
KoediuieHT kyTa Haxuny niHii 3y6a, Zg, BpaxoBye BNNUB KyTa Haxuny niHii 3yba Ha KOHTakTHe Ha-

NPYXEHHSA:
Zy =4JcosB. (80)

6.7 JonycTtnMi BeNUYMHKU HanpyXKeHHSA (KOHTAKT), GH (im

ISO 6336-5 Hapae iHchopmaLlilo Npo 3aranbHOBXMBaHI MaTepianu 3yBuyacTux nepeaay, MeTogun
Tepmoobpobky i BNNuB AKOCTi 3ybuacTol nepegayi Ha BeNUYnHN 4ONYCTUMUX HANPYXEHb GH (m. OTPUMEHY
3 pesyneraris BunpobyeaHb cTaHAapTHUX Ba3osux 3paskis ayB4acTux nepegad.

Takox aua. ISO 6336-5 wo[o BUMOr CTOCOBHO MaTepiany i TepMooBpobku ans cTyneHis skocTi ML,
MQ, ME i MX. Akwo iHakuie He y3rogxeHo, ANs weuiakicHux sybuyacTux nepegad subupaioTe AKICTL Ma-
Tepiany MQ.

6.8 Bnnueu Ha chopMyBaHHSA NNiBku mactuna, Z,, Z, i Zg

6.8.1 3azanuHi NoNoXKeHHS

Ax onucaHo B 1ISO 6336-2, Z_ BpaxoBye BNAMB HOMiHaNbHOT B'A3KOCTI MacTuna, Z, — BRUB WBla-
kKocTen BiyHnx noBepxoHb 3yOuis i Zg — BNIWUB WOPCTKOCTI NOBEPXHI HAa POPMYBAHHS NMiBKXN MacTuna
B 30Hi KOHTaKTY. Y LbOMY CTaHQapTi BUKOPUCTOBYIOTL MeTog B 1SO 6336-2:1996.

Konu TBepaicTb 3a4enneHux 3ybyacTux konic pisHa, koediuieHTn Tpeba Bu3Ha4vaTn AnS M'AKWOro
3 Marepianis.

6.8.2 KoeghiyieHm macmuna, Z;

g = (59)

4(10-Cy) -C +4(1,0—CZL).

LoTE 80> o 13472
12+ — 12+—
Vs Vao
a) SKWO oW ym < 850 HiMm?, Togi:
Ca = 0,83; (62)
b) sAKwo 850 H/MM? < oy ym < 1 200 H/MM?, Togi:
COH iim
C, = ——+0,6357; 63
2 = 2375+ 903 (69)
C) AKLO oW ym > 1 200 H/Mm?, Toai:
Cy = 0,91, (64)

ANbTEPHATUBHO, MOXHa BUKOpuUcTaTH.
ZL =Cz+4 (1 — Cz)vs,
ae vi=1/(1,2 + 80/vsgg)?,
BUKOPUCTOBYIOHW NapaMeTpyn B'A3KOCTI vy 13 Tabnuui 4.
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Tabnuusa 4 — MapameTpu B'A3KOCTI

Knac 8's3kocTi ISO VG 327 VG 462 VG 682 VG 100 VG150 VG 220 VG 320
) Vao Mm3/c 32 46 68 100 150 220 320
HomiHansHa B'A3KicTh
Vsg MM/ 21 30 43 61 89 125 180
MapameTp B'A3KOCTI \7 —_ 0,040 0,067 0,107 0,158 0,227 0,295 0,370

2 TinbkuU 4NA BUCOKOLUBUAKICHNX Nepesay

6.8.3 Koegpiuienm weudxocmi, Z,'"

2(1,0-C
Z, = Cy, +—(_—3Z—2V) (65)
0,8+—
v
3
CZV = CZL + 0,02, (66)
Ans. opmynu (62)—(64) wono senudnH Cz .
6.8.4 KoedpiyicHm wopcmkocmi, Zg
6.8.4.1 PospaxyHok Zg
Czr
3
Zq = (E‘J (87)
210
abo anbTepHaTUBHO:
c
1,2934"3 )"
Zy =228 (68)
Rz, +Rz,
6.8.4.2 Benu4uHu wopcmkocmi
Re = PRz (69)

2
Rz, ; BUMipIOIOTE Ha Kinbkox BiuHux nosepxHsax 3yba'? 13,

f 10
fe Rzyg=Rz3 : (70)
Pred

Prat = —E2 (71)
P1+P2
Ae py2 = 0,5 dyy o tanay, (72)
(Tak camo gns 3ybyacTux nepegad BHYTPILLHLOrO 3a4enneHHs, Togdi d, MaTuMme Big' EMHUA 3Hak).
6.8.4.3 MokasHuk, 3anex+uld 8id mamepiany, Czr
a) SKWO Oy ym < 850 H/mm?2, Toni:
Czr = 0,15; (73)
b) Akwo 850 H/MM? < o im < 1200 H/MM?Z, Toai:
Czr = 0,32 - 0,000 2 jim: (74)
C) AKWO On ym > 1200 H/mMM?, Toai: '
Csr = 0,08. (75)

") AnsTepratusHo Z, = Cz, + 2 (1 = Cz,)Vv,, A€ NapaMeTp Wanakoct v, = 1/[0,8 + (32/v)]°°

12) Cepeptio WopcTKICTs R2, (noeepxHA 3yBa WecTepH!) | CepefHi0 WAPCTKICTs Rz, (nosepxHA 3y6a koneca) Tpefa BusHavaTH
ANS IX CTaHY NOBEPXH! MICMA BUTOTABNEHHA, OXONMAKKUA Gyab-AKe NPUNPaLU0BaHHA, 3annadosade Ak oGpobGnosaHui, niaroTosynin ago
eKkcnnyaTawiHui NPoUec, KoNu MOXHa 3 yNeBHEHICTIO NPUNYCTUTY, Wo Le Byae HaABHUM.

'3 Sxwo BCTaHOBNEHA WOPCTKICTL € BEAUUUHOW Ra (= senndudl CLA, = Bennuuri AA), To HACTyNHe HaBANXEHHA MOXHa
BUKOPUCTATU 4N1A NEPETBOPEHHA

Ra = CLA = AA= Rz/6
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6.9 KoedpiuieHT TepMooBposku, Zy

Ax onucano B ISO 6336-2, koediuieHT TepmooBpobikn, Zyy, Bpaxosye 36inbWeEHHS MiLHOCTI aKkTUB-
HOT noBepxHi 3yBuiB yHacnigok savennieHHs CTanbHOro koneca (KOHCTPYKUiiiHa cTanb, HackpisHonporap-
TOBaHa cranb) 3i 3Ha4Ho (= 200 HV abo GinbLue) TBepAiloto, HiX KOoneco, WwecTepHe i 3yboMm, Wwo mae
rnagxy nosepxHio (Rz < 6 MkM, iHaKwe BHaCMIA40K 3HOLUEHHSA HEe 3a3Ha4YeHo B LbOMY CTaHAapTi). Metog B
ISO 6336-2:1996 3acTocosyl0Th Tak:

Axwo HB < 130, Toai:

Zy =12 (76)
Axwo 130 < HB < 470, Togi:
HB-130
Zy=12= e, 77
w 1700 (77)
Axwo HB > 470, Toai:
Zw =10, (78)

ae HB — TtBepaicTb 3a bpiHennem noBepxoHb 3yBa M'AKWOro koneca napu.

6.10 KoedpinieHT po3mipy 3ybuacToro koneca, Zy

3a gonomMoroio Zy BpaxoBylOTh CTAaTUCTAYHE SiBULLE, AKe NOKAasye, WO PiBHI HAanNpyXeHHs, nia 4ac
SKUX TPaANNAETLCA NOWKOAKEHHSA Big YyTOMU, 3MeHLLYIOTbCS 3i 30inblueHHAM posMmipy getani (Ginbute
yncno cnabkux ToYOK y CTPYKTYPi), AK HACMiQoK BNAMBY Ha fignosepxHesi AedekTn Manux rpagieHTis
Hanpy>XXeHHs, siki TPannNaTbhCA (TEOPETUYHNIA aHarni3 HanpyXeHHs), i BNIMBY po3Mmipy Ha sKicTb mare-
piany (ecbekT y rnpoueci KyBaHHs, 3MiHK B CTPYKTYpi Towo). Baxnnsi BNnnvBoBi napamMeTpu:

a) AKICTb marepiany (3aBaHTaXeHHA nedi, YUCToTa, KyBaHHS);

b) Tepmoobpobka, rnubuna 3arapTysaHHs, poO3NOAin TBEPAOCT;

C) pagiyc KpUBM3HW NOBEPXHI;

d) Moayrb: Y BUNaaky noBepxHEBOro nporaprysaHHs, rmubuHa nporapToBaHoro wapy BigHOCHO
posmipy 3ybuie (nigrpuMysansHUinz BNNMB CepLUEBUHK).

[ns HackpizHonporapToBaHux 3yG4yacTux Konic i 4ns nosepxHeBo-nporapTosaHunx 3ybyacTux konic
3 afeKkBaTHOW rMnbuHOKW Wapy BiAHOCHO Po3Mipy 3y6a i pagiyca BiAHOCHOT KPUBU3HMN KoediuieHT pos-
mipy 3ybuacToro koneca Zy npuimaioTb 3a 1,0.

7 PO3PAXYHOK HA MILHICTb 3yBUIB Mnig YAC BUrnHy

7.1 OcHoBHIi chopmynu

7.1.1 3azanbHi NONOXeHHA

Ak onucaHo B 1ISO 6336-3, MmakcumanbHe HanpyXXeHHs PO3TAryBaHHA Nif 4ac BUTUHY HE MOXe fe-
peBuiLyBaTh SONYCTUMOro HaMnpyXeHHA BUTUHY ONs matepiany. Lle € 0cHOBOK ANA OUiHEHHS MiLHOCTI
nig 4ac suruHy 3ybuis nepegavi.

dDaKTUYHE HANPYXeHHS BUIMHY, o, | AONYCTUME HanpyXeHHA BUrUHY, ogp, TPeba pospaxosysatu
OKPEMO ANA LIECTEPHI I Koneca; or NOBUHHO ByTN MEHLLE HIX ofp.

7.1.2 BusHaaHHA HanpyxXeHHSs eU2UHY, Of

Y LbOMY CTaHAAPTI BUKOpUCTOBYOTE MeToq B 3 1SO 6336-3:1996.

HarnpyxeHHs BUrMHY o 0BYMCNOTL TakK:

oF =0rg Ka K, Kep Key Sopp (79)
3
. Ft
GFO = mn YF YS YB. (80)

[NoBHe OKPYXHE HaBaHTa)XeHHsa Yy BMNaaky 3yb4acTux nepegad 3 6araTonoToKoBOK Nepejadeto,
nnadeTapHuX MexaHiamis, 3yb4acTux nepenay 3 posranyXeHnmu noTOKamMy He 30BCiM PiBHOMIPHO pos-
nojgineHe 3a okpeMUMU 3a4enneHHAMU (3aNeXKHO BiA KOHCTPYKUIT, OKPYKHOT WBMUAKOCTI ! TOYHOCTI 8n-
rotosnerns). Lie Tpeba spaxosysarty, saminnsuin Ky Ha K, K y opmyni (79), wob sigperynosatu, 3a
HeoBXiQHOCTI, CepefHe HaBaHTaXeHHS Ha 3a4ensieHHs, gus. posgin 5.
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Konu wupuHa 3yByacToro BiHUA b (4Ns WeBPOHKOT 3yByacToi nepeaadi b = 2 bg) Binblia, HixX wWu-
pura 3yb4yacToro BiHUS cnpsAXeHOro 3yG4yacToro Koneca, MiyHicTb Ha survH 3yGuis noBuHHA GasysaTucs
Ha MeHUWIA WuUpUHI 3yB4acToro BiHUA NMAC A0BXWHA, WO He nepesuulye ogHore Mmoaynsa Gyas-akoro
PO3LWMPEHHSA Ha KOXHOMY KiHui. MpoTe, Akwo nepenbayeHo, wo Yepes 6o4konogibHy moaudikauito abo
BinaTopuesy MogudiKaLilo KOHTaKT HE NOWMUPKETLCA A0 KiHUS 3yB4acToro BiHUSA, Toai NOBUHHO ByTu BU-
KOPUCTaHO MEHUIY WupuHy 3yB4acToro BiHUA ANA WeCcTepHi i koneca. b — wupuHa 3ybyacToro BiHUS
Ha unningpi 3anaguH 3yb4acToro koneca.

7.1.3 BusHnadaHHa donycmumMo_2o HanpyxXeHHA aU2UHY, Grp

Dopmyny (81) BUKOPUCTOBYIOTL ANA BU3HAYAHHA OONYCTUMOrGC HAMNPYXEHHA BUIUHY:

Orp ='_6—F'E_Y5 el YReeiT Yx = a5 . (81)
Fmin Fmin

3rigHo 3 1ISO 6336-3, BENUUNHU OF [im | OFg YMHHI Ana N = 3 - 108 uuknia HasaHTaxeHHs. Lle 4ncno
moxnuso Byae nepesuwieHe npoTsarom po6oTu weUAKiCHOT 3yGuacTol nepegavi. MNpoTe BENNYUHA Cpp,
oTpumMani 3 chopmynu (81), MOXKHE BUKOPUCTATU ONS AaHUX ONTUMANLHAX YMOB, maTtepiany, BUroTOBMNEHHS
i 4ocsify; iHaKWwe BenuYnHKU 3aMiHIOITLCS Ha CFp of Y POpMyni (82). Aus. Takox ISO 6336-3:1996, 4.2.

0,02

1010
Crp =0,920'Fp —/\7—— = Sfs

L SFmin
Mpumirka. Uici cbopmynn Hemae B ISO 6336-3, ane 17 Moxe SyTu BuseseHo 3 pucyHka 36 1SO 6336-3:1996.

(82)

7.1.4 KoedchiyieHm Ge3nexu Ons miyHocmi @Uz2ury, Sg
KoediuieHT Sg po3paxosyioTb, BUKOPUCTOBYKOUN TaKy hOopMyny:
Sp=C8>s., (83)
OF

Sr 064MCNIOOTE OKPEMO ANS LWEeCTepPHi ! koneca 3 org, PO3paxoBaHMM BignosigHo go dopmyn (81)
abo (82), Ta or BignOBIgHO A0 dbopmynn (79).

Binbwe incpopmaulii npo koedillieHT Beanexu | IMOBIPHOCTI BigMOBY MOXHA 3HavTH 8 1SO 6336-1:1996, 4.3.

7.2 KoedviuienT, wjo Bpaxosye snnus opmu 3yba, Yg

7.2.1 3azansHi nonoxeHHs

Yr — ue KoediuieHT, 3a LONOMOro SKOro BPaxoBylOTb BNMMB hopmu 3yba Ha HOMIHanNbHe Hanpy-
KEHHA BUrMHY. Yr BigNOBiAae NpuknagaHHIo HABaHTAXEHHS HA 30BHILUHIA rpaHuyi ogHonapHoro sybyac-
TOro KOHTaKTy (MeTtog B ISO 6336-3:1996).

BenunuuHn Yr Bu3Ha4aoTh 4na npsMo3yBux 3yBHacTux nepenad i eksiBaneHTHUX npsmosybux 3yo-
YacTnx nepegad kocosybux syGuacTux nepepad. EksiBaneHTHi npamo3sy6i syGuacTi nepenadi matoTh exsi-

BaneHTHe 4ncno 3ybuis z,. [us. 7.2.4 w040 PO3PAXYHKY Z, Ta iHWWX NapameTpis eksiBaneHTHUX 3y0-
4YacTux nepegau.

Yr Tpeba Bu3HauaTh okpeMo ANS KONeca W WecTepHi 3a Takow hPopmMyno:

6 hFe

COSOFen
AL N—— (84)

2
SFn
~— | COsQ,
Ma

HasepeHi HuxYe cniBBigHOWEHHS 3aCTOCOBYHTL A0 BCiX €BOMbBEHTHUX Npodhinis BUXIQHOMO KOH-
Typy 3 i 6e3 nigHYTpeHHS, NpoTe 3 TaKMUMKN 3acToporamMu:

a) KoHTakT 30° [OTUYHUX DO KPWUBOT HiXKM 3yGa yTBOpeHu TBiIpHUM npodinemM BUXIAHOTO KOHTYPY;

b) TBipHUA BUXIAHWA KOHTYp Mae pagiyc Hixkun 3yGa pg, > 0;

c) 3ybui yTBOpEHi 3 BUKOPUCTAHHAM IHCTPYMEHTY PEUKOBOTO TUMY.
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mq (n/4) | m, (n/4)
— L
Oty \ o
\ q
\ f
. \ . |
< \ St l =
\ l E [ E
E) [ & !
a) 3 NigHYTPEHHAM b) Ge3 nigHyTpeHHA

PucyHok 1 — Po3Mipu i npochine BuxigHoro KOHTYpy 3ybuis
(o6pobnennin HayncTo npodins)

7.2.2 NNapamempu, nompi6Hi Ons eu3HavdaHHA Y
CnouaTtky BM3HAYakTbh QONOMiXHI Benuunau E, G i H gns dopmynu (84):

T S . P
E==m,-hgp tana, + —2— - (1-sin 85
4 " TP T Cosa, ( ) cosa, (89)
3
Spr =Pr—gq,
Spr = 0, xonu 3yByacTi koneca Ge3 NigHyTpeHHs.
h
g=fe_T® . (86)
mn mn
2(n E T
Hz——=-—|-=. 87
Z;, [2 mn) 3 (87)
[oTim BukopucTOBYH0TL G i H pasom 3 6 = n/6 K NOYATKOBY BenUUUHY (B NPaBilt YacTuHi) y piBHsHHI (88):
2G
6= tang - H. (88)
Zn

B1KOpPUCTOBYIOTh WOAHO PO3paxoBaHy BENUYNHY B | 3HOBY 3aCTOCOBYIOTL PiBHAHHA (88). Mpogos-
XYHOTb BUKOPUCTOBYBATU PiBHSHHA (88), AOKN € CYTTEBI 3MiHWU B YeproBux 3HavyeHHsx 0. Baarani, gyHk-
uis cxoanThes nicns gsox abo Tpeox itepauin. BukopuctosytoTe L0 KiHLEBY BeNu4nHy 6 y chopmynax (89),
(90) i (94).

HopmanbHa xopaa Hixkku 3yba Sg,:

Skn =z, sin(g—e}-ﬁ[i—&&} (89)

n cos6 m,

Papiyc nepexigHoi Kpusol pg:

2G?
_p_F_=E£+ 5 . (90)
My My c:ose(zn cos e—ze)
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Mneye MOMEHTY BUIMHY hee!

d
gy = arccos(a-tﬂ}; (91)

en

0,5n+2x tan . .
Yo = i . o +inva, ~iNVeg,; (92)
n

0,5 n +2x tana,

Otfen = Olgn — Ye = tANag, —inVar, -

; (93)
Zn

fee _ 0,5{(0031(e - siny, tanoc,:en)iel —zncos(E - ej & + Bfﬂ}. (94)
m, m, 3 cosb m,

7.2.3 3y64yacmi nepedayi sHympiwHL020 3a4YernsieHHs

MpunyckaoTs, Wo sk HabnuxeHa BenuunHa xoediuienTa dhopmu 3yba aybuyacToro Koneca BHyTPiL-
HbOro 3ayenneHHA moxe ByTu nigcTasneHa senuyuHa koediuieHTa dopmu 3yba crieyianbHOT peiku.
Mpodine Takoi pelkn noBuHeH ByTy Bepcielo OCHOBHOrO BUXIQHOrO KOHTYPY, MoAMDIKOBAHOIO Tak, WO
BiH yTBOPHOE HOpManbHUA Npodink, OXONTIOKYK KoNna BEPWHMH i 3anaguH,” TOYHOT Konii ayG4yacToro Ko-
neca BHYTPIWHLOrO 3ayennieHHa. KyT Hanpsimy npuknageHHa HasaHTaMeHHs o,

Benn4unHu, sKi BUKOPUCTOBYOTE Y opMyni (84), BU3HayeHi Taxk:

HopmMansHa xopga Hixku 3yba Sgpa:

S T hpy— Ppar—S T
Fr2 . 2[—+—f12—ﬂ'°—3tanocn ;P27 % P2 cos—}. (95)
m, 4 mg m,cosa, m, 6

[ne4ye MOMEHTY BUTUHY NEes:

hrez - denz —dm2 T, hpa  denz —dia tana, |tana,, - PP2 (1_ sinEj, (96)
mg 2m, 4 | m, 2m, n 6
fe danz — oTpumMyIoTh 3 hopmynu (108), Aoaaroun iHQeKe 2;
dfa — NOXOAXEHHS aHanoriyHe, AK da, [Popmyna (107), cnig Bpaxysatu, Wo dis — dp = dyy — dal.
OTpumytoTh hgy,p i3 hopmynin (97), sBepTatotaca Ao dopmynu (98) i signosigHoi iHdbopmMauil ANs pepa.

dnz - dfn2 .

hpy =
% _ hez = ez - dnez —dsa (98)
1-sina, 1-sine  2(1-sina,)’
ae dye NpeacTasnsie giamerp kona Gnuasko Hixky 3yBa, Wo MiCTUTL rpaHuLi BUKOPUCTOBYBaHNX Nosep-
XOHb 3ybuiB 3yGuyacToro xoneca BHYTPILUHbOro 3a4enneHHs.
Pagiyc nepexigHoi kpuBeoTl pes:

AKWO pagiyc nepexigHol KpUBOT BIAOMWUA, AOr0 BUKOPUCTOBYHOTh. AKWO BiH He BiAOMWUA, MOXHa
BMKOPUCTOBYBATU Take HaBNWKEHHS:

P2 =

PF2 = 0,15 mp. (99>
YNEeBHIOKTLCA, WO BUKOPUCTAHO NPaBnibHUA 3Hak (BuBe. npumiTky B Tabnuui 1).
7.2.4 MNapamempu ekaigafeHmMHUX 3y64acmux KoJlic

By = arccos\/1 —(sinB cosa,)? = arcsin(sin cosa, ); (100)

b4

Zy=—————.
" cos?p, cosp

(101
AnNpokcumauis:

; (102)
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€

€gn = ——35— 103
an COSZBb (103)

d
%= cos?B, =t 1on
Pon = T M, COSCLy; (105)
dpq = d, COSQL; (106)
doy =dq +d, —d; (107)

2
z d.. V¥ (do. )2 7 d cosP cosa d 2
i () e 5 o

BernmynHa z gogartHa ana 3y64acTix Konic 30BHILIHBOIO 3a4enneHHs i Big'eMHa ANA BHYTPILWHbLOrO
3ayenneHHsa (QuMe. NpUmMITKyY B Tabnuui 1).

7.3 NMonpaskosun koediyieHT HanpyxkeHHs|, Yy
Monpaskosuin koedilieHT HanpyXeHHs, Ys, BUKOPUCTOBYIOTb, WO nepeTsopuT HoMiHansHe Hanpy-
KEHHRA BUTUHY B MiCLEBE HaNPyXeHHa BUTWMHY. Ys Tpeba Bu3Ha4aTh oKpemMo Ans WecTepHi W koneca.

Y =(1,2+O,13L)qs[1/(1‘21+2’3/L)], (109)
ge L= ./s;ﬂ; (110)
Fe
)
qs = 5—;— (111)
F

Sen OepyTe 3 hopmynn (89) ANS 30BHIWHLOrO 3a4enreHHs;

Sk, OepyTh 3 chopmynu (95) ANs BHYTPILWHLOrO 3a4ensieHHs;
hee 6epyTs 3 popmynu (94) AN 30BHIWHLOMO 3a4enfeHHs,;

he, BepyTb 3 dopmynu (96) Ans BHYTPIWHBOrO 3a4e€nNNEHHs;

pr GepyTb 3 hopmynu (90) 4NA 30BHILLHLOIO 3a4eNNeHHs,

pr BepyTb 3 chopmyn (98) i (99) ANA BHYTPILLHLOrO 3a4ENNEHHA.

7.4 KoedpiuieHT, wo BpaxoBye BNAMB Haxuny fiHii 3y6a, Yy

HanpyxeHHS BUrMHy eksiBaneHTHo! npsamosyboi syBuacTol nepegadi, pospaxosaHe Ak nonepeaHa
BEMNYMHA, NEPETBOPIOETLCA 32 AONOMOTOI0 Koe@ilieHTa Haxuny, Yp, ¥ HaNPYXeHHs, Wo BiANOBIAAE KO-
co3y6in ayG4acTin nepenadi. 3a uMm crnocobomM BpaxoBylOTh KOCY OpiEHTAUI0 NiHilt KOHTAKTY 3a4enfeHHA
(MeHLIe HaNPYXEeHHS BUTNHY).

Akwo g5 > 11 B < 30°, Toai:

p
Y, =1———. 112
P 1200 (112)
Axwo g5 > 11 B > 30°, Toai:
Y, =0,75. (113)
Akwo eg < 11 B < 30° Toai:
120°
Axwe eg < 11 B > 30° Toai:
Yy =1-0,25¢,. (115)

24



ADCTY ISO 9084:2006

7.5 Ba3oBe HanpyXeHHs BUTUHY, Ofg

ISO 6336-5 Hagae iHopMaLio NPo BENUYNHW Gf jim | Opg 4NA HanbinblWw nonynspHux MmaTepianis
3yByacTux nepegad. Takox A0ONy4eHi BUMOrM 4o npouecis TepmooBpoGku i AKocTi maTepiany ANs CTy-
neHis Akocti ML, MQ i ME.

AxicTe MQ € MiHIManbHUM CTaHZaPTOM AKOCTI, WO BUMarawTb AN WwWeuakicHux 3ybyactux nepe-
4ad. Y uboMy cTaHgapTi BuKopucTosyroTb MeTog B srigHo 3 ISO 6336-3:1996.

7.6 BinHocHui koedidieHT wyTnusocTi fo Haapisy, Ys et

Ys rei T TOKA3YE NPUBNN3HO AONYCK NMEPEHANPYXEHHSA MaTepiany B 4iNAHUi nepexigHoT KpUBOT HIKKA.
Y UuboMy CTanAapTi BUKOPUCTOBYOTL MeTod B arigHo 3 SO 6336-3:1996.

Akwo gs 2 1,5, 10481 Y507 = 1.0.

Akwo gg < 1,5, o4l Ysre 7 = 0,95.

MapameTp nigpisaHHs, gs, MOXHa oTpumaTu 3 popmynu (111).

7.7 BigrocHui koediuieHT nosepxHi, YR ol T

7.7.1 3acanwbHi NONOKEHHS

KoedbiuieHT noBepxHi YR re T BPEXOBYE BNNMB HA Hanpy>XeHHA BUrMHY CTaHy NOBEPXHI B HixXkax 3yba.
[ONOBHUM YMHOM LE 3aneXuTb 8i4 WOPCTKOCTI NOBEPXHi Ha nepexigHux NosBepxHAX Hixkn 3yGa.

Bnnus cTaHy nosepxHi Ha MILHICTL BUIMHY He 3anMeXuTb BUKMIOYHO Bif LIOPCTKOCTI NOBEPXHi Ha
nepexigHuUXx NoBepXHAX HiXXKW 3yBa, ane Takox Big po3mipy i opmu (Npobnema «nigpisaHHs 8 rpaHu-
UAX NigHyTpeHHs»). s TeMa Ha gaHui nepiog HegocTaTHbo fobpe BuBYeHa, Wo6 6yTn BpaxosBaHow
B UbOMY CTargapti. MeToa, WO TyT 3aCTOCOBaKWi, AINCHUI TinbkW ToAi, Konu BIACYTHI noapsanuHn ato
nopibHi gedekTn 3asrnubiukn 8ig 2 x Rz.

Mpumitka. 2 x Rz — nonepegHbO OljHeHa gennynHa.

Kpim CTPYKTYpu nosepxHi, Bigomi iHLWWi BNIMBKU Ha MILHICTb BUrMHY 3y6a, siKi OXONMioThL: 3anuiuKose
HanpyXeHHs CTUCHEHHS (ApoGOCTPYMUHHE HarapTyBaHHSA), MiX3epeHHe OKUCNEHHS | XiMiYHi Bnnueu.
Konu nepexigHi nosepxHi HarapTosani gpobocTpymedescoto obpobkoto ifabo HakaTKow ponukamu, 4ns
YR rei T HEOOXiAHO NigcTaBuT BernuunHy Tpoxu Ginblwy Big Tiel, WO oTpumaHa 3 rpadika. Konun HassHi
MiX3epeHHe okUcIeHHs abo XiMiyHi BnvBK, Ans Yy e T TPEDA NiCTABUTY MEHLWY BEMUYUHY Big TiET, WO
BKazada Ha rpadiky.

Y uboMy cTaHaapTi BukopucTosytoTe Metoa C arigHo 3 1SO 6336-3:1996.

7.7.2 YR re1 T 0151 HANPYXeHL 06MexeHol dos2o0e8iyHocmi, 6azoeof i mpusanoi dosz2o08iyHocmi
a) Ang Bcix marepianis, akwo Rz < 1 MM, Toai:

Yrrett = 1.0 (116)
b) Ons 3yBuactux konic V, Eh i IF, akwo Rz = 1 mkM, Toai:
Yr o7 = 1,674 = 0,529 (Rz + 1)%* (117)
c) Ona aybuactux konic NT, NV, akuwo Rz 2 1 Mkm, Toai:
YR rei T = 4,299 — 3,259 (Rz + 1)%.005 (118)

7.8 PoamipHuia koedhiuieHT, Yy
Yx BUKOPUCTOBYKTh AN BpaxyBaHHS BrIIMBY po3Mipy Ha:
— MOXNnBWA poanoain cnabknx TOYOK ¥ CTPYKTYpi MaTepiany;
— rpagieHTV HanpyXeHHs, sKi 3a Teopic MiLHOCTI MaTepianis 3MeHWYThCA 3i 36iNbWeHHAM
pPO3MipiB;
— AKiCTb Marvepiany;
— AKICTb KYBaHHSA, HaABHICTb gedhexTiB TOWO.
Y UubOMy cTaHAaapTi BukopucTosyroTe MeTod B arigHo 3 1SO 6336-3;1996.
a) Ons sybyacTtux konic V:
Yx = 1,03 - 0,006 m, (119)
3 oBbmexeHHam: 0,85 < Yy < 1,0,
b) Ons 3yb4acTtux konic Eh, IF, NT, NV:

Yx =1,05-0,01 m, (120)
3 obmexenHsam 0,80 < Yy < 1,0.
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LDOQATOK A
(o60oB’'A3K0BMUIA)

NMAPAMETPU XXOPCTKOCTI 3YBA ¢’ i ¢,

A.1 3aranbHi NONOXEeHHS

MNapameTp xopcTrocTi 3yba sBnse cobow HeobxigHe HaBaHTaxeHHS Ha 1 MM WnpuHn 3ybyacToro
BiHLS, HanpaBreHe B3AOBX fliHii 3auenneqns”, wob YTBOPUTY BiANOBIgHY ASDOPMALID, L0 CTAHOBNTE 1 MKM,
ogHiet abo 6inbWwe nap 3ybuis Ges BiAXMNY B KOHTAKTI.

QAanHUYHA XOPCTKICTb C' € MaKCUMansHOW XOPCTKICTIO 0gHiel napw 3ybuis npaMoay6ol nepegaui.
BoHa npnbnuaHo JOpIBHIE MaKCUMaNbHIN XOPCTKOCTI 3ybuacTol napy B 0QHONApHOMY KOHTaKTI®. ¢’ ans
Koc0o3ybux nepeaay € MakcMMansHoK XOPCTKICTIO, HOPManbHOK A0 NiHIT Haxuny 3yBa ogHiel ay64acTor napw.

HOopCTKICTL 3a4enneHHs C, € CEPeaHbOI0 BENMYMHOK XKOPCTKOCTI BCIX 3yOuis y 3avenneHHi.

Merog B i3 ISO 6336-1:1996, BUKOPUCTAHWA ¥ LbOMY CTaHAAPTI, 3aCTOCOBYIOTL y AianasoHi Xq 2 X, < 2.

A.2 OguHWYHA XKOPCTKiCTh, ¢

A.2.1 Po3paxyHok ¢’
Ans nuToMoro HasanTaxerHA (Fy Ka)/b 2 100 H - mm.

¢’ =0,8 ¢y, Cg Cy cosB. (A1)
A.2.2 TeopemuyHa 0OUHUYHAE XOpCMKicMb, C'y,

1
Ch = — (AZ)
th 7
c, C Csx Cox
Ae q'=Ci+—%+—4+(C4xy) +—(—§—~1—2+(Cex2)+—(—7—2—)— + (Caxf')+ (ngzz)_ (A.3)
n1 n2 Zn1 Zh2
Tabnuusa A.1 — KoediuieHTu ans dopmynn (A.3)
Cy C, Ca Cs Cs Cs Cy Ca Cs

0,04723 0,15551 0,25791 ~0,00635 | -0,11654 | -0,00193 | -0,24188 0,00529 000182 |

A.2.3 Koeghiyienm 3azomiexu 3y64acmozo koneca, Cg
Cr =1 4nA macusHux anckosux ayByacTux konic.
Ons iHwux 3yByacTux Konic:

In(bs / b)

Cr=1+ sesR/(Smn)'

(A.4)
paHu4Hi ymosu:

Konu b/ b < 0,2, nigctasnsiore bg/ b = 0,2;

Konwn bg/ b > 1,2, nigectaenawTtb bg/ b = 1,2;

Konw sg/ m, < 1, nigctasnswTb S/ s, = 1.

OuB. pUcyHOK A.1 WoA0 no3Ha4eHsb.

A.2.4 Koegbiyienm euxioHozo KoHmypy, Cg

Ons BCTAHOBMEHOrO BUXIAHOTO KOHTYPY" Cgg = 1 (CTaHAapTHa BEMMUYWHA).

Anga iHWux BuxigHux koHTypie Cgp (3MiHHA BenuuMHa) MOXHA OTPUMATH 3 piBHAHHSA (A.5):

Cep =[1+05(1.2—~hp/my)] [1 —0,02(20° — ap)l. (A.5)

) Nechopmauiio 3y6a MOXHE BU3HaYUTW npubnusHo, BUKOPUCTOBYIOUM Fy (Fr, Fin....) 3aMICTy Fy,. MepeTsopeHHs Fi 8 Fu
(HaBaHTaXeHHA ROTUYHE 40 OCHOBHOMY UWMIHAPA) NOKPUBAETLCA BIANOBIARUMY KoediUleHTaMu, aG0 MoaudikawT, WO BUHIKAIOTL BIA
UbOrD NEPEeTBOPEHHS, MOXHA NPOITHOPYBATH, KOMY NOPIBHATA 3 IHLIMMU HEBUIHAYEHOCTAMM (Hanpuknas AONYCKaMn Ha BUMIDAHI
BEnNUNHYN)

2 ¢' no3a MeXamu 0gHONAPHOro 3yG4aCTOr0 KOHTAKTY MOXHA NPUAYCTUTU 6nU3bKOK0 A0 MAKCUMANbHO! BETUYMHU OUHUYHOI
KOPCTKOCT!, KOMU €4 > 1,2
3 Pag napameTpia ana 3y64acTux nepedad 3 NpodineM snxiaHOre KOHTYRY ae = 20° fas = My, M = 1,2 My i pp = 0.2 m,
chopmynu (A 2) 1 (A 3) 3acToCOBYHOTL AMS A1@NA30HY X4 2 Xz, — 0,5 € Xy + X3 £ 2,0 Bigxnnu PakTUYHX BENUYUA Bif PO3PaX0BaHUX
BenuduH y AlanasoM 100 < Fp/b < 1600 H-MMe Mk + 5% 1 -8 %
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A.2.5 Jodamkoea iHghopmayin

a) BHyTpiwHe 3a4enneHHs: NpuBnnU3Kki BENNYNHM TEOPETUYHOT OAUHUYHOT XKOPCTKOCTI 3yBLjiB BHYTPILW-
HbOrO 3a4ENNEeHHa MOXHa Bu3Ha4nTK 3 bopmyn (A.2) Ta (A.3) Yepes NiacTaHOBKY HECKIHYEHHOCTI AN Zq;.

b) MutomMe HasaHTaxeHHS (F; Ka)/b < 100 H - mm.

0,25
F K
c'=0,8¢, Cr Ca cossLBOﬂ . (A.6)

c) BunwesasHayeHe cTocyeTbCst cTanesux sybyactux nap, AnNg iHWUX MaTepianis i komGiHauin ma-
Tepianis gus. ISO 6336-1:1996, posain 9.

A.2.6 Xopcmkicmb 3a4eniieHHs, ¢,

Ona npsmosybux 3ybuactux nepenad 3 €, > 1,2 i kocosybux 3yByacTux nepegad 3 B < 30° xopcT-
KICTb 3a4enneHHs npeacrasneHo:

cy=c (0,75 g4 + 0,25) (A7)
3 ¢’ 3arigHo 3 dopmynowo (A.1).
@
Q
1,05
1
o1 /
joert 4
= o= /
0,95 A = A gy d ||
S b= bs =40 1
-—_ SR Im=5 1 o ’/, :
0.9 = pd 7 L4 i m=10—
d /, Z' Erf— — — t——— :
A 1 A -
| 4 4 _ -
0,85 3 ’/ / -
A -
/I, -
= 2 t 4 '[ / | :
0'8 115 7 1
1 ]
y -
p L]
0,75 A b=40
} m=10
JARN ._i_.__
0,7
™~
LN
0,65 0 =
/ It
A/ by=10 %
0,6 y 1
0,55
0,2 0,3 0.4 0,5 0,6 0,7 0,8 0.9 1 11 1.2

be Ib

PucyHok A.1 — KoediuieHT 3aroTisku koneca Cg: CepeaHi Benn{nHy
Ans 3adennexunx 3ybyacrtux komc nogibHor abo
KOPCTKIWOI KOHCTPYKUI 3aroTiBKy Koneca
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OOOATOK B
(0Gos’'s3KoBMiA)

CMELUUDIYHI OCOBJIMBOCTI MEHLU MNOLWNPEHUX
KOHCTPYKUIN 3YBYACTUX NEPERAY

B.1 Ouxamiydni koediuieHT K, AnA nrnaHeTapHux aydyactnx nepesa

B.1.1 3azansHi nonoxeHHs

Y pagax syb4acTux nepegad, WO OXONNOKTL BaratokpaTtHi s3yByacTi 3adensieHHs, Taki sk «napa-
3UTHI» KOreca, BiHelUb, caTeniT i wecTepHi nNnaHeTapHol Nepegadi, € Kinbka snacH1UX 4acToT. Bouu
mMoXyTb OyTu BuLli abo HMKYi, HiX BNacHa vYacToTa NpocTol 3yG4acTol napu, ska mac Tinbku ogHe 3a-
YenneHHs.

Xoya Bennyunun K, Bu3Ha4eri 3a chopmynamm Lboro cTaHfapTy, ByayTe BBaXKaTn HeHaginHumu,
NPOTE BOHU MOXYTb BYTH KOPUCHUMU, SK NonepeaHi ouiHeHHs. PekoMeHZoBaHo, Wob, AKWO MOXIUBO,
BOHW OYnu NepeouiHeHi, BUKOPNCTOBYIOUM TOUHILLI METOAUKN.

MeTtog A 3 ISO 6336-1:1996 € nepeBaxHUM 4NS aHanisy MeHLwW NOWUPEHUX KOHCTPYKUiA nepeaav.
Ous. 6.1.1 1SO 6336-1:1996 woa0 nogansLuol iHpopmayif.

B.1.2 PospaxyHok 8idHOCHOI Macu 3y64yacmoeao Koneca 3 308HiWHIMU 3y6yamu

Ous. 5.6.2.

B.1.3 Bu3Ha4aHHA pe3oHaHCHOI Yacmomu o6epmaHHA 051 MeHW NMowuUpPeHUX KOHCmpYKyild
3y6vyacmux nepeday

BusHa4aTu pesoHaHcHy 4acToTy ofepTaHHa ANA MeHW NOWMpPeHnXx KOHCTPYKLin 3yByacTux nepe-
nad Tpeba, suxkopncrTosytoumn meros A ISO 6336-1:1996. lMpoTe iHWI MeTogn MOXHA BUKOPUCTOBYBATH,
wob anpokcumysaTt BNNusK. JeskuMu npuknagamMv € Take:

a) OdiameTp Ban-wecrepHi manmxe JOpPIBHIOE JiaMeTpy Ha cepeauHi BUCOTU 3yBa dn.

Bucoka KpyTUNbHA XKOPCTKICTL BAT-WECTEPHI 3HAYHOK MIPOI0 KOMIIEHCYETLCH MAcoo Bana. Takum
YMHOM, PE3OHAHCHY 4acToTy 00epTaHHA MoXKHa OB4YNCNUTY HOPMATUBHUM CNOCODOM, BUKOPUCTOBYIOUU
Macy wecTepHi (3ybyacTa 4acTuHa) i HOpManbHY XOPCTKICTb 3a4ENNEHHR Cy.

b) Oea xopcTko 3'eaHaHi cnissicHi 3yB4acTi koneca.

MMosnHHa Gyt gonyyeHa maca 6inbworo 3i 3’'egHannx 3yGyactux konic.

c) OpHe Befninke Koneco BeSEeTHCA ABOMA WECTEPHAMU.

YUepes Te, WO Maca Koneca 3sn4ainno HabaraTto Ginbluia, HiXk Macy WecTepeHb, KOXKHE 3a4enneHHsa
MOXHa po3rnsgarn okpemo, To6To:

— fAK napy, Wo MICTUTb NepLUy LECTEPHIO i Koneco;
— K fapy, Wo MiCTUTb ApYry WeCTepH!Io i Koneco.

d) MnaneTtapxi nepegavi.

Yepes HasiBHiICTb BaraTbox nepefasanbHUX NOTOKIB, AKI OXONMOOTbL Pi3Hi XKOPCTKOCTI, IHLWI HiX
KOPCTKICTbL 3adyennieHHa, sibpauyiHa nosediHka NnaHeTapHuX nepenay gyxe cknagHa. Takum YnHOM,
koediuieHTX 3 npocTux cdopmyn B3arani He AOCUTL KOPEKTHI | BENUYMHN, OTPUMaHI 3 MeToay B UbOoMY
crargapTi, nosunni Byt nepesipeHi 3a AONOMOroK NOCAIZOBHO AETANIIOBAHOMO TEOPETUUHOro abo exc-
nepvuMeHTanLHoro aHanisy abo Ha ocHOBI AocBigy exkcnnyatauyii. QuB. Takox NOACHEHHA A0 LbOro
Aoparka.

1) LleHTpaneHa wecTepHA/carenir.

MpvieegeHa maca ANg BU3HAYaHHS pe3oHancHol YacToTu oBepTanHsa ueHTpanbHol wecTtepHi Ngy
npescraBneHa \K:

Jpla Jsun
* 2 - 2 !
pJpIa rb sun) + (Jsun rb p}a)

Ae Jpia* | Jsun" — MOMEHTH iHEpLT Ha OONHWLIO WMPUHU 3yG4aCTOro BiHUA OAHOro caTtenita i ueHTpans-
HOT LeCTepHi BiaNOBIAHO B KiNorpam-miniMeTp KBafpaTHU Ha MiniMeTp (KT - MM?/MM);

(B.1)

Mieg = (

b sun = 015 db sun
o pla =0,5 dy pla: )
o} -— YUCco carveniTis Yy CTyneHl 3y6HaCTOT nepep.a'-ii, U0 po3rnaparTh.
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BenununHy m.oq, Wwo BusHaveHa 3 gopmynu (B.1), Tpeba BukopucToByBaT Ans po3paxyHky N
(aunB. 5.6.2.2), ae noBuHHI ByTW BUKOPUCTAaHI XOPCTKICTb 3a4enneHHs npubnusHo pisHoT ogHOCTYyRiHYacC-
Tol NnaHeTapHoi nepeaayi 3amicTs XOPCTKOCTI 3a4ennerHs ¢, i yucno 3ybuis yeHTpanbHol WecTepHi
3amicTb z4.

CToCcoBHO nnaHeTapHux nepepad, To NOTPiBHO 3a3HauuTH, Wo F, y dopmynax (12), (13) i (14) po-
PIBHIOE NOBHOMY OKPYXXHOMY HaBaHTAXEHHIO, MPUKNAAEHOMY 40 UEHTPaneHo! WecTepHi, nodineHomy Ha
4Yncno careniTie.

2) Cartenit/syfyacTte koneco 3 BHYTPIWHIMU 3yBLsamMu, HEpYXOMO 3'eAHAHE 3 KOPMYCOM peayKTopa.

Y UuboMy BUNAAKY MOXHA NPUNYCcTUTH, WO Maca 3yBuyacToro koneca 3 BHYTPiWHiMU 3yBUuaMU € He-
CKiHYeHHa. TakuM YMHOM, BigHOCHA Maca CTae piBHOW npuBedeHiit maci caTtenita. Lle moxe ByTu Bn-
3HavyeHo sK:

J'
Mreq = —2° (B.2)
o pla

3 NPUMITKOI, 3a3HAYEHOH BULLE.

3) Catvenit/pyxome 3yB4yacte Koneco 3 BHyTPiuHiMu 3yGusamu.

Y UuboMy BUNaAKy npusegdeHy Macy 3y64acToro koneca 3 BHyTPiWHIMKU 3yBLUAMU MOXHA BU3HAYUTH,
fIK ANKR Koneca 3 30BHiWHiMKN 3yBusmu, i BiAHOCHY Macy catenita pospaxysaTtu 3rigHo 3 popmynor (B.2).
MeToaunky, onucaHy B B.1.3 c), Tpeba BukopucToByBaTu, Konu 3yGyacTe Korneco 3 BHYTpilLHiMUK 3y6us-
MW MICTUTBECS B 3a4efyTeHHi 3 Kinbkoma cartenitTamu,

B.1.4 «/Tapa3umHi» 3y64acmi Koneca

MpuBnun3Hi BeNUYUHA MOXHA OTPUMATK 3 HACTYMHOro, KONU NpuBoAHe | BegeHe 3yb4acTi koneca

€ NpuBnNn3Ho OJHOro Po3Mmipy, «NapasuTHe» 3ybyacTe koneco 6nusbke 4o Toro posmipy abo Tpoxu Binbue:
— BigHOCHAa maca:

2
mred = rbz1 2 rb22 rb23 ; (83)
JioJy o J;
— XOPCTKICTb 3a4ernneHKs:
¢y = 0,5(Cy12 +C23), (B.4)

ae Jq, J2, J3— MOMEHTU iHepUuii Ha OQUHULIO WUPKUHN 3yB4acToro BiHUS LWeCTepHi, napasuTHoro 3y6-
4acToro koneca i koneca BiANOBIAHO B Kinorpam-MiniMeTp KBagpaTHUM Ha MinimeTp
(kr - MM%/MM);
Cy1,2 — XKOPCTKICTb 3a4enneHHs NPUBOAHOrO i «napasuTHoro» 3ybyacTux Konic;
Cy2,3 — JKOPCTKICTb 3a4enneHHA «napasuTHOro» i BeaeHoro ayd4acTux Konic (ans, gofartok A
WOAO BU3HAYEHHS C,). PekomeHaoBaHo Ginblw TOYHWA aHanis, AKWO HOMiHaneHa vac-
ToTa 0fepTaHHA MICTUTLSCA B gianasoHi 0,6 < N < 1,5.

Akwo napasuTHe 3ybuyacTe koneco 3HavyHo Binblwe Big NpuBoAHOro i BeaeHoro 3yG4yacTtux konic abo
AKLWO npusoaHe abo BeaeHe 3ybyacre KONeco 3Ha4YHO MeHLWe Big ABOX iHWMX 3yBuacTux konic, K, MOXHa
064YnCNNT OKPEMO NS KOXHOT napu 3a4enneHHs, To6To:

— Ans komBiHauil npusogHe—«napasnTHe» 3ybuacTi koneca, i

— Ansa kombiHauil «napasutHe»—BedeHe 3yByacTi koneca.

BenuyunHn m..4, 0B4UCNEHi BiANOBIAHO 40 BULLE3A3HAYEHOr0, MOXHa nigctasntn y cdopmyny (7)
y 5.6.2.2, wo® BU3HA4YNTV pe30oHaHCHY 4acToTy obepTaHHa,

Ana sunagkis, Wo TYT He 3raayBasnu, PEKOMEHZYOTb TONHUI aHanis.

B.2 KoedbillieHT po3nopiny HaBaHTaXXeHHA NO [OBXKUHI KOHTaKTHUX NiHIiA Ky, KFB ANnSa onHo-
CTYNiHYacTUX NraHeTapHuUx nepegay

KoedbiuieHT poanoainy HaBaHTaMEHHA MO AOBXKUHI KOHTAKTHWUX NiHIYt BpaxoBye BAMWB HEpPiBHOMIp-

HOrO PO3NOAINY HAaBaAHTAXKEHHSA MO WHUPKHI 3y64acToro BiHUA Ha KOHTAKTHE HanpyXeHHs (Kyg) i Hanpy-
XEHHS BUTUHY (Kgg).
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3rigH0 37.1.3a)i 7.6 11S0O 6336-1:1996, metog C1 npuaatHuit gna aybyactvx nepenay npocTux
nnaHeTapHUX peaykTopis, B AKX 3HAX04UMO Taki ocobnueocTil).

Je ueHTpanbHa wecTepHa abo 8oAMNO Ta iHKONM 3ybyacTe Koneco 3 BHYTPIWHIM BIHUEM € NNaBHi;
y NPOTUNEXHOMY BUN2JKY NOPIBHAHMA PO3NOAIN HABAHTAXEHHSA MiXK OKpPEMUMU caTeriTaMmu gOCAraeThes
BUCOKOH TOYHICTIO BUTOTOBNEHHS, FHyYKicTio abo obomMa pasom. Axkwo HeobxigHo, AuB. BULLE3a3HAYeHI
MYHKTY WOAJO0 AeTanen.

BcTaHosNioTh:

— BigXWN BUTOTOBNEHHA fy, BignosigHo fo 5.7.2.1;

— koedpillieHT NpunNpauioBaHHA Kg BiANOBIAHO R0 5.7.2.2;

— XOPCTKICTb 3a4YenreHHA BiANOBIAHO A0 AoAaTka A.

Byas-aKuit HepisHOMIpHUI PO3NOAIN NOBHOrO OKPYXKHOIO HaABAHTAXKEHHA MK caTenitamu nepexpu-
BacTLCA koedilieHTOM K, (aue. 5.1, npunmitka 4). TaknM YKMHOM, ANA UMX 3yBuacTux nepedad Fn, = (R Ky K, K,)
3 Fy, AKE € HOMIHATbHUM OKPYXHUM HABAHTAXKEHHAM, WO NEepegacTbCs 3a4enneHHam, a gna WeBpoH-
HWUX 3yBuacTux nepepay CymMoo HaraHTaxeHb Ha ofuasa sinul.

a) Mpamosy6i 1 ofHoBIHUEBI KOco3yBi 3yBuacTi nepeaavi?

— 3y6yacta napa 6es mogudikauii Haxuny 3ybuis, ueHTpancHa wectepHs (Z)/carenit (P), 3MOH-

TOoBaHi Ha hikcoBaKrin XOpCTKi oci:

4000 ¢, (b)Y K €y Frg
3 pKBE(dZJ 5'12+2Fm/b' (B.5)
— [ins Tiet camof 3yBuyacToi napu, ane 3 mogudikauieto Haxuny 3ybuis (komneHcosaHa Tinbku ae-
thopmayis KpyyYeHHSR):
Kup BianosigHo go 5.7.3.2, coopmyna (37).
— By6uacta napa 6e3 moaguddikauii Haxuny 3ybuis, UeHTpanbHa wecTepHs (Z)/catenit (P) 3 uandamu,
3MOHTOBAHNUMN Ha NigWWAHUKAX Y BOAWAI:

4000 o, bY (b 7Y\ xs¢, fu

an PE 5’12”(011) +2[dpj (b 12] NET T (B.6)

— [ns Tiei camoi 3y6yacTol napu, ane 3 nosHoW Moaundikauico Haxuny 3ybuis (NOBHICTIO KOMMEH-
coBaHi Aedopmauii BUTUHY | KPYYEHHSA):

Kwp BignosiaHo fo 5.7.3.2, cdopmyna (37).

— 3ybuacTa napa 6e3 moaudpikauit Haxuny sybuis, sybuyacte koneco 3 BHYTpiWHIMU 3yBuamu (H)/
catenit (P) 3 yandamun, 3MOHTOBaHUMN Ha NIAWMUNHKKAX Y BOAUNI:

4
Kug =1+ 83?00 Kg —c-‘l(—b—) (-/3——?—)+—————KB % fma. (B.7)
T E\dp b 12 2F,/b

— Ons Tiel camoi 3yBuacroi napw, ane 3 mogudikaieto Haxuny 3ybuis (komneHcosaHa Tinbkn ge-
thopmauis BUTNHY):
Kup BianosigHo Ao 5.7.3.2, cpopmyna (37).

— 3yfbuacTa napa 3 a6o 6e3 mopudikauii Haxuny 3ybuis, 3yGuacTe Koneco 3 BHyTPilLHIMK 3yOUR-
mn (H)/careniT (P), 3MOHTOBaAHUMW Ha (IKCOBARIN WOPCTKIA OCi:

Kng BinnosigHo po 5.7.3.2, dpopmyna (37).

b) LLespoHHi 3yBuacTi nepegayi®

— 3ybuacra napa 6e3 mogudikauli Haxuny 3ybuis, ueHTpanbHa wecTepHa (Z)/catenit (P), 3MOH-
TOBaHi Ha iKCoBaHIN XOPCTKiA oct:

2

., 4000 ¢, (2b kg €, Fra

Kig =1+ prygL| —B| 324 -L M2 (B.8)
3n E\ d; F. /bg

Y BigHoBNIOBabH! CUMN B 3yBYACTUX MydTaX NPOIrHOPOBaH! BIAHOBNIOBANLHI CUAN, SKI BEAYTh 40 HEPIBHOMIDHOFO POINOAINY

HaBAHTAXEHHA MO WWPUHI 3yBHacToro BIHUA, MOXYTh BUHUKATY, KOMM €ASMEHTU Nepeaay! HerHyyukl | XapakTepueTukn TepTAR FHy|KUX
MYyPT He33408UTbHI

2 fus npumiTky 7y 57 3 1
D One npumiTkn 718y 57 3 1
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— [Ons Tiel camoi 3ybyacTol napu, ane 3 mogugikaLicw Haxuny 3yBuis (TiNbky KOMEHCOBaHa ge-
cbopmaLis Kpy4eHHa)Y:

Kup BignosigHo 8o 5.7.3.2, dopmyna (38).

— 3ybyacTa napa 6e3 mogudikaLii Haxnny 3y6uis, UueHTpansHa wectepHs (Z)/caTeniT (P) 3 uan-
hamMu, 3SMOHTOBAHUMMW Ha MNIAWWNHUKAX Y BOAUNI:

2 4
4000 2 [ f
Kua =1+ X & 3.2p ._b'é. +2 ._B_ £ __ +M_ (B.9)
Hp 3n PE dy do ) \ B 12)| F,/bg

— Ansa TieT camof 3yB4acToi napu, ane 3 NoBHOKW Moaudikauicto Haxuny 3ybuis (NOBHICTIO KOMNEH-
coBsaHi gecdopmauis KpyHeHHs | BurnHy)®:

Ky BignosigHo fo 5.7.3.2, dopmyna (38).

— 3ybuacTta napa 6e3 mogudikauii Haxuny 3ybuis, sybuyacre koneco 3 BRyTpiWHiMK 3ybuamu (H)/
carenit (P) 3 yandamu, 3MOHTOBaHMMW HA MiAWNAHWKAX ¥ BOAWIII:

4
Kp = 14+ 2200 KBC—*[—B—) [’—P--lj+——“ﬁ S fma (8.10)
3n E{ds B 12 F/ bg

— [Onsa Tiel camoi 3yByacToi napu, ane.3 moaudikauieto Haxuny 3ybuis (Tinbkn KOMNEHcoBaHa fe-
chopMauis BUrKHY):

Ky BignosigHo ao 5.7.3.2, dopmyna (38).

— 3yG4yacTa napa 3 abo 6e3 mogudikauii Haxuny 3y6uis, sybyacTte Koneco 3 BHYTpiWHiMK 3yBus-
mu (H)/catenit (P), 3SMOHTOBaHUMM Ha chikCoBaHINA XOPCTKIA OCi:

Knp BiANOBIAHO A0 5.7.3.2, chopmyna (38).

OOBATOK C
(oosigkoBuin)

OPIEHTOBHI BEITU4YNHU KOE®ILUIEHTA
30BHIWHBLOTIO ANHAMIYHOIO HABAHTAXEHHA, K,

C.1 BcTtaHoBReHHA KoedhilieHTIB 30BHIWHLOro ouHaMiYHOro HaBaHTaXeHHA

KoediyieHT 30BHILHLOTO ANHAMIMHOTO HaBAHTAXEHHA MOXYTb OyTH Kpalle BCTaHOBNEHI 3 [OCKO-
Hanoro aHaniay gocsigy ekcnnyarauil 3 KOHKpEeTHUM 3acTocyBaHHAM (ans. ISO/TR 10495). Konu gocsig
ekcnnyaTauii He JoCTYNnHUA, noTpibHo pobuTyn AockoHane aHaniTUYHe HaykKOBE AOCNIAKEHHS.

KoediuieHT Ka BUKOPUCTOBYIOTL Ana moaudikauii senuduuHn F, wob spaxysat Ao4aTKOBI HaBaH-
TaXEHHA A0 HOMIHANbHUX HaBaHTaXeHb, SKi BUHMKAtOTh Y 3yB4YacTux Nnepegavax Big 30BHIWHIX gxepen.
AKLO HEMOXNNBO BU3HAYNTU eKBiBANEHTHE OKPYXHE HaBaHTaXeHHs (4MB. 5.2) KOMNAEKCHUM CUCTEM-
HUM aHanisoM abo 3 BUMIPAHUX BErNMUYUH, BUKOPUCTOBYIOYM BIANOBIAHO HAKOMUYEHWA KPUTEPIA NoLKo-
OXXEHHA, MOXHA BUKOPUCTOBYBATW eMnipu4Hi OpieHTOBHI BenudunHu 3 Tabnnui C.1,

C.2 lMNpubnusHi BennunHy ona KoediuicHTIB 30BHIWWHLOro AMHAMIYHOro HaBaHTaXEHHS

Y tabnuui 1 HaBegeHO TUNOBI 3Ha4YeHHS gNs KoediyieHTIB 30BHILHLOre OMHAMIYHOTO HaBaHTaXEHHS,
SIKi MOXKHa BUKOPUCTOBYBATK, AKLWIO AOQCBIA eKkcnyatauil HegocTaTHIM abo Konn aeTtanbHWi aHanis He €
goctynHuM. Tabnvuio Tpeba BUKOPUCTOBYBATY 3 3aCTOPOrow, LLO B AeAKAX 3aCTOCYBAHHAX MOXYTh Tparn-
NATUCS BUWI 3Ha4YeHHs. MOoXHa BUKOPUCTOBYBATH 3Ha4YeHHa 4o 10.

BenuyuHu 3acTocoByloTh TifbKU 4O nepedad, WO NpauyioTh No3a 4ianasoHoM pe3oHaHCHoT weng-
KOCTI 33 BiAHOCHO MOCTINHOTO HaBaHTaXEHHA. AKLWO pexuMu poBoTy OXOMNMIOTs HE3BUYHO BaXKe Ha-
BaHTaXXeHHHA, HaaABHICTb ABUMYHIB 3 BUCOKMMU MYCKOBUMU MOMEHTaMM, NepepuBMUCTy ekcnnyartauito abo
BaXKe NOBTOPIOBaHE yaapHe HaBaHTaxeHHs, mae ByTu nepesipeHo 6e3neky cTaTUYHOT | Manoumknosol
HasaHTaXyBaneHOT 3gaTHOCT] nepefay (gue. ISO 6336-1, ISO 6336-2 Ta ISO 6336-3).

4 Ons npumiTky 10y 5732
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Tabnuusa C.1 — KoediuieHTV 30BHILUHBOrO ANHAMIYHOrO HaBaHTaXeHHs!, Kj

. Pexum poboTu BegeHoT MalunHu
Pexwum poBotu
asuryHa piBHOMiIpHUiA 3i cnabxumu 3 NOMipHUMH i3 cAbHUMN
noLWTOBXaMu nowTosxamu NOWTOBXaMun
PisHomipHui 1,00 1,28 1,50 1,75
3i cnabkumu nowTosxaMmu 1,10 1,35 1,60 1,85
3 nomipHuMK nowiToBXamu 1,28 1,50 1,75 2,00
I3 cunbHUMKU nowToBXaMM 1,50 1,75 2,00 . 2.25
i Bue

lMpuknadu:

a) Typbina/reneparop
Y Ui cuctemi KOPOTKOYaCHUA LMPKYMIOBaNbHUA KPYTHUI MOMEHT MOXE NepeBulmuTu 6-kpar-
HUA HOMIHANbHUA KPYTHUA MOMEHT. Takux nepeBaHTaXeHb MOXHA YHUKHYTU 3aCTOCYBaHHAM
Myt Besneku.

b) Enexktpuynui gsuryn/komnpecop
Axwo YacToTa Hacoca | BracHa KpyTubHa 4acToTa 36iratoThbCsl, TO MOXYTh BUHUKHYTW 3HAYHI
anLTepPHaTUBHI HaNPYXeHHs.

¢) Baxki nucTonpokaTHi i 3aroTisenbHi NPoKaTHI CTaHw
Y umx Bunagkax tpeba BpaxosyBaTy NepsuHHI yaapHi MOMEHTU [0 6-kpaTHOro NPoKaTHoOro mMo-
MEHTY.

d) Mpusoan 3 CUHXPOHHMUMU ABUTYHAMHU
AnbTEpHATUBHI KPYTHI MOMEHTH, 5-KpaTHi HOMIHaNbHOMY KPYTHOMY MOMEHTY, MOXYTb Tpanns-
TUCA KopoTkodacHo (npubnuano 10 amnnitys) nig 4ac nycky, npote HebesrneyHux anbrepHa-
TUBHUX KPYTHUX MOMEHTIB MOXHA Y4acTO MOBHICTIO YHUKHYTU 3a A0MOMOrol0 BigNOBIAHUX 3a-
noBixHux 3axonis.

IHdpopmMauia i YNCNOBI BENUYMHK, HaBeAeH] TyT, He MOXYTb ByTn 3acTocoBaHi BeasacTepexHo. Be-
NVYMHA NIKOBOrO KPYTHOIO MOMEHTY 3anexuTb Big NPYXHWUX BNAcTUBOCTEN CUCTEMU, MEPIOY PO3roHY,
3anobikHux 3axogis (MyhT Besnexn, 3axmnCT Bif HECUHXPOHIZOBAHOIO BBIMKHEHHS ENEeKTPUYHNX MaLUMH) TOLLO.

Takrm YMHOM, Y KPUTUHHMX BUNAAKAX BUMAraloTb YBaXHOro aHanisysanHs. Togi peKoMeHa08aHo
JOCAraTv y3rofXeHHs y BiiNoBigHWX 3axoaax.

KoediuieHT 30BHILIHBOINO ANHAMIYHOIQ HaBAHTAXEHHS, BCTAHOBIMEH! B 32aMOBIEHH| HA NOCTaYaHHA,
Tpeba BRaXaTW AK MiHiManbHi NOTPIGHI BenuuuHK. Takox gus. posgin 4.

AKWo € AoAATKOBI iHEPUiNHI MacK, NoBuMHHI BYTW PO3rNAHYTI KPYTHI MOMEHTHY, WO BUHMKAIOTL i3
edheKkTy MaxoBOro Koneca. IHKony ranbmisHUA MOMEHT CNPUYUHAE MAKCUManbHe HAaBaHTAXEHHA | TaknM
YMHOM BNIMBAE HA PO3PaXyHOK HaBaHTaXyBanbHOT 34aTHOCTI.

[punyckaloTs, WO 3aCTOCOBAHI MaTepianu nepegad NosuHHI MaTi ageksaTHy 3gaTHICTb 4o nepe-
HaBaHTaxeHHs, Konu 3acrocoBaHi marepianu Maiotb oOMmexeHy 34aTHICTbL A0 NepeHaBaHTaXeHHs, To
KOHCTPYKUIT noBnHHI ByTn po3paxoBaHi Ha onip yTOMi 32 MiKOBOr0 HaBaHTAXEHHS.

BenuuuHa K, ANs NOMIpHUX, CEPeHiX | BaXKWUX yaapis Moxe ByTy 3MeHLLeHa Mig Yac 3aCToCyBaHHA
rigpasnivyHnx Myt abo nigibpaHnx No KPYTHOMY MOMEHTY NPYXKHUX MYMDT i crieyianbHUX NornuHansHmMX
gibpauito MydhT, KON XapakTEPUCTNKN MyMdT Take LONYCKaTb.

Tadnuus C.2 — Mpuknagn ABAryHIB 3 pisHAMK pexumamu poboTtu

Pexum pobotn Osuryx

EnekTpuunni ABUIYH (Hanpuknag AswryH NOCTIRHOMO CTpyMy), naposa abo rasosa typ6ixa 3a cra-

PiBHOMipHWA ; . e h .
oMip BinNbHUX PEXVMIB BKCNMyaTaWii® | HEBEMMIKMX NYCKOBUX MOMEHTIB®, WO PiAKO BUHUKAITL

3i cnabkumu MNaposa i rasosa TypGiHa, rigpasnidHi abo enekTpuyHi 4BUFYHN (BENWKIi NYCKOBI MOMEHTY, WO
nowTosxamu YACTO BUHUKAIOTL)®

3 nomipHuMuU

BaraTounniHaposnit 4BUryH BHYTPIWHBOIO 31 H
nowToBXamu aratounniHap ABUIYH BHYTPIWHBLOIO 3ropaKHsa
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KiHeub Tabnuuy C 2

[ Pexum pobotu Asuryn

13 cunbHUMNK
nowTOoBXaM®

OAHOUMMNIKAPOBURA ABUTYH BHYTPILWHLOFO 3rOPaHHS

2 OcHoBaHo Ha BiSpayiiHux sunpobysaHHax abo Ha BOCBIAl, OTPUMAHOMY 3 NOAIGHNX YCTaHOBOK

® Iue rpachikn 4OBroBIMHOCTI Znt YnT ANA maTeplany 8 I1SO 6336-2 Ta 1SO 6336-3 Po3rnag MUTTEBUX AIEBUX MOMEHTIS
nepesBaHTaxeHHA Ans npuxnaaw nmig tabnuyewo C 1

Ta6nuusa C.3 — Mpomucnos! nepeaadl lNpuknagu pexumis poboT BEAEHO! MaLUVHN

Pexum poboTu

BeaeH! mawmHn

PisHOMIpHUA

CTabinbHO HABAHTAXEHW FEHEPATOP CTPYMY, OGHOPIGHO 3aBAHTAXEHI CTPIHKOBUI KOHBEED, LWHE-
KOBWUI KOHBEEP, NErki NPTH, NAKYBanbHI MAWWHYN, 3aBaHTAXKYBANbHI NPUBOAK ANK BEPCTATIS, BEH-
TURATOPW, NErk: UEeKTPWGYTYH, BIIUSHTRORI HACOCH, NEpemitlyBansHe 0BRaAHAHKA ANA NETKUK PLAVH
aBo 0AHOPIAHO! FYCTOTV MaTepianis, HOXUL, NPecK, WTaMnyBanbHl MaWWHW®, BePTUKANLHWA, XO-
408U MmexaHIam®

31 cnabkumu
nowTosxamu

HepisHomipHO (Hanpuknal feTtant abo nakeTosaH! KOMMOHEHTN) HABAHTAXKEHUIA CTPIYKOBUA KOH-
Beep abo nnacTuH4acTuit KOHBEEP, rONOBHI NPUBOAM BEPCTaTIB, BaXK! NIDTU, NOBOPOTHUA MEXaHI3M
NANOMROro KpaHa, NpoMWUCIIOBI | LaxToB! BEHTUAATOPU, BaXKI ueHTpMbeI'VI. BIAUEHTPOBI HACOCH,
nepeMilysansHe oBnagHaHHaA | aMmiysadl gna 8'A3KMX P1ANH aG0 pevoBUH 3 HEOAHOPIAKOKO TYC-
TUHOW, NOpWHes| GaraTounMHAPOBI HacocK, A03yBarkHI HACOCH, eKCTPYAEPU (3aranbHl), kanaHapy,
o6epTos! nedt, cTaHu XonoAHO! NpokaTku® (6esnepepBHI LIMHKOBI N aniOMIHIEB] WTPUNCOBI CTaHY,
APOTOBI | CMYFOBI CTaHu)

3 nomMipHumMu

Exctpypepu ana fymu, 6€3nepepsHO Aloul 3MILYBAYI AN KAaY4yKy | MacTMac, Kyns0Bi MIMHK
(nerk1), AepeBoo6pobHI MALWNHA (UMM, TOKAPHI BEPCTATH), 3aroTiBenbHI NPoKaTHI cTaHn® 4

nowToBxamu
npusoau NMichTIs, OAHOUNIIHAPOBI MOPLWHEBI Hacocu

13 cunNbHUMY ExckaBaTopu (npusoan KOBWIB), NPUBOAN HOPIR, NPUBOAWN IPOXOTIB, KYNbOBI MNUHA (BaXK), fymo3mi-

nowToBxamm wysadi, apoBapku (KaMiHb, Pyaa), NMBapH! MawWwuWHKM, BAXK! A03yBanbHI HacocH, poTauiiHi Gypost

MalLuWHKW, uernsHi npecu, KOpooBanpH! MavHN, xonoaHa npokartka® ®, 6pukeTH! npecu, apobapHi
MITUHN

3 HomiHanbHWiA
® HoM{HANBHUA KPYTHIA MOMEHT = MakcUManbHUA NYCKOBAR MOMEHT
¢ HoMiHanbHWii KpyTHUA MOMEHT = MakCcUMaNbHUA NPOKATHUA MOMEHT
¢ KpyTHUIt MOMEHT (3 NOTOYHOrO 0BMENEHHS

°Ka BuWe HXK 2,0 AKWO Y4acTO YTBOPIOIOTLGA TRIWNHYK WTpURCIe

KPYTHUA MOMEHT = MaKCuMarnbHWi pi3ansHiit npecyBancHuit a6o WTaMnysanbHUi MOMENT

Tadnuysa C.4 — BucokowsuAKICHI nepefadt | nepegasw 3 nogibhiumn sumoramu Mpuknasu pexwmia

eKkcnnyaTautl segeHux Maluvnx

Pexumu
excnnyarau

BeaeHi MmawunH®

PiBHOMIpHWA

BigLeHTpOos! KoMpecopy ANA NOBITPOKOHAULINHOFO YCTaTKOBaHHSA, AN NoAadi rasy, AuHamMoMeT-
pUYHE AOCNIAHE YCTAaTKOBAHHS, OCHOBHWA abo 3 MOCTINHUM HaBaHTAXEHHAM reHeparTop | 36yaHNK,
ronosHui npueia nanepooBbpobHol mawmnHm

3 noMipHUMN
NoWTOBXaMMN

BiaueHTpos! Komnpecopw AJ1s nosiTps abo TpybonpoBoAiB, OCbOBI KOMNPECOPH, 8I4LUEHTPOBI BEH-
TUNATOPU, BUCOKOHABAHTAXKEHI reHepaTopw | 3ByaHUKK, BIAUEHTPOBI HACOCH (BCIX TUMIB, IHWMWX
HIK Ti, WO HaBeaeH! HWXYe), POTauliiHl HACOCH 3 OCLOBUM NOTOKOM, Maneposa NPOMUCMOBICTb,
KORINHI MIMHY aB0 OYWCHI MALIWHK, AOMOMDKHI NPVBOAN MALUVH MapKyBanbHa Malumna

I3 cepepHiMn

PoTauinHo-eKCUEHTPUKOBUI BEHTUNSATOP POTaLIAHO-EKCLEHTPUKOBUIA KOMNPECOP 3 paslanbHuM

nowTosxamu MOTOKOM, KoMnpecop nopwHesud (Tpu ado Ginslwe UMMHAPIB), NPUTOKOBO-BUTAXHUA BEHTUIATOP
LWaxTHURA | npoMucnosni (BENNKWIA 3 4acTUMN NYCKOBUMK LUMKNAMMW), BIALEHTPOBUH HACOC noaaul
B Gonep poTauinHo-eKCUEHTPUKOB! HACOCH, NopWHES! Hacocu (Tpy aBo Binswe LUAIHAPIB)
13 cunbHNMK MopwHesun koMmnpecop (4Ba UNMHAPK), BIALEHTPOBWIA HAacoc (3 BoasHUM BakoM), HAcoc BIACTIR-
nowToBXaMU HWKA, NopWHEesui Hacac (A8a unniHapu) !
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