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HALIOHATBLHWIA BCTYN

Lleit crangapt € ToToxHwii nepexnag 1ISO 10300-2:2001 Calculation of load capacity of bevel gear — Part 2:
Calculation of surface durability {pitting) (PospaxosyBanHa HaBaHTaXyBanbHOT 3AaTHOCTI KOHIUHKX nepesay.
YactuHa 2. PospaxosysaHHs MILHOCTI @KTMBHOT nosepxHi ayouis).

Texiunui komiTerT, BionosifansHWA 32 Ueit ctanaapt B Yepaini, — TK 47 «MexaHiuHi npysoau».

HeoGxiziHo BpaxosysaTy, WO Aesiki i3 enemenTis uiet vactuhn 1SO 10300 moxXyTb By Ty NpeameTom na-
TeHTHYX Npas. MixHnaponHa oprandisalis crangaprusadii ISO He ynosHosaxeHa Bu3Hasatu 6ynb-aki abo BCi
Taki NnatenTHi Npaea.

MixrapogHuit crangapt 1ISO 10300-2 nigrotosneHui TexxidHum komitetom ISO/TC 60 «3ybuacTi nepe-
nadi», TipkomiteT SC2 «Po3paxyHOK HaBaHTaXyBarnkLHO! 34aTHOCTi 3yb4acTiX nepenay».

ISO 10300 micTUTL Taki YacTUHW Nif 3aranbHoo Ha3eolo «Po3paxoByBaHHA HaBaHTaXyBanbHOT 3naTHOCTI
KOHIUHWX Nepepayuy:

—UYactuHa 1. BcTynHa yacTuHa i saranbHi koedillieHTy BIINBY;

— Yactura 2. PospaxosysBaHHsa MiUHOCT] akTusHO! nosepxHi 3ybuis,;

-—YacTtuha 3. PozpaxoByBaHHsi MILLHOCTI 3y6LiB npy BAMVHI.

. flopaToxk A HaBafeHo TinbKy Anst iHcbopmauii.

[lo cTanpapTy BHECEHO Taki peaaKuiitHi amiHu:

— cnoga «us vYactuHa 1ISO 10300» 3amiHeHo Ha «Uei cTaHpapTy;

— CTPYKTYPHI ernemMeHTy Lboro cranpapTy: «O6knaguHkyy, «llepeamosy», «HauioHanbHunit BCTYM,
«3micT, «[lepLuy cTopiHKy», « TepMiHu Ta BU3HaYeHHs NOHsTb» Ta «bibniorpadivHi Aani» — odopmneHo 3rigHo
3 BMOramu HauioHanbHoT cranaapTvisadil Ykpaiuy,

— 150 10300-1 1a 1ISO 10300-3 B YkpaiHi unHHi sk ACTY 1ISO 10300-1:2006 PospaxosysaHHsa HapaHTa-
KyBartbHOl 34aTHOCTI KOHIYHWX Nepenad. YacTuxa 1. BeTtynHa yacTvHa i 3aranbHi koedillienT snnuey
(1SO 10300-1:2001, IDT) Ta ACTY ISO 10300-3:2006 PoapaxoByBaHHsa HaBaHTaxyBarbHoOl 33aTHOCTI KOHIY-
Hux nepegad. YactuHa 3. PospaxosysaHHa milkocti aybuis npw suruni (ISO 10300-3:2001, iDT),

— [0 po3giny 2 « HopmaTushi nocunadksay gonyyero «HauioHanbHe NosiCHEHHS», BUAINEHE PamMKoLo.

Konii HopmaTnsrux JOKYMEHTIB, Ha SKi € MOCUMaHHS Y LbOMY CTaHAPTI, MOMHa OTPUMaTH B F0f0BHOMY
hOHA HOPMATUBHUX LOKYMEHTIB.
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BCTYI po 1ISO 10300-2:2001

Yactunu 1, 21 3150 10300, B3gri pasom 3150 6336-5, npusHavueHi [/19 BCTaHOBMEHHS 3aranbHuX MpuH-
uunis i METOAVK PO3PAXOBYBaHHS HaBaHTaxyBansHoOT 3harHocTi KoriHuX nepepad. Kpim toro, 1ISO 10300
NPUSHaYueHU? 4115 NONErueH s 3aCTOCYBaHHs 3HaHb | YAOCKOHareHs B Maiiby THEOMY, & Takox 0BMiHy iHhop-
MaLiero, OTpumaHol i3 gocsigy.

Y LUbOMY CTaHA2PTI PO3MNSIHYTO BifMOBY 3yOUiB nepaaay Yepes nitinr, cripuunHenvit yromoo, Pospia-
HAMOTE ABA BUAYW NITIHCY: NOYaTKOBUNR | AECTPYKTRBHWRA,

3 ofHoro HoKyY, B 3aCTOCYBaHHSX, LU0 BUKOPUCTOBYIOTE CTallb 3 Manok NporaptosyBaHicT:o, ado crart
HaCKpI3HOT NporapToByBaHOCTI YaCcTO BUHMKAE BUNPEBHUY (HENPOTPECHBHU) NOYATKOBUA MITIHI NPOTAroM
PaHHBOTO BUKOPUCTaHHSA | BIH HE BEBAXKAETLCS Cepio3Hiim. T1oMaTkoBUlA NITIHM XapakTepuayeTscs Manumm pa-
KOBWHKaMU, stki HE NOLLIMPIOIOTHCS 32 NOBHOMD LUMPUHO 3yDBYacToro BiHuA ado 3a BUCOTON NPOoginto Noukod-
weHoro syBa. CTyniHb NPUIAHATHOCT] NOYATKOBOIO NITIHIY LUYMPOKO 3MIHIOETHCS 3a51€XHO Bif 3aCTOCYBaHHS
nepenavi. MovaTkoBui NITIHF BUHMKEE B NOKaNI30BaHMX NepeHanpy)eHux ginsaHkax i Mae TeraeHuio nepepos-
nooiny HaBaHTaXKEHHS MOCTYNanbHUMU NepemitUeHHsIMI BYICOKOKOHTaKTHX MiCLb. B3arani, Kony HasaHTaxeHHs!
nepeposnoainsgeTbes, TO NITIHN 3YNNHUTLHCS,

3 iHWoro Boky, B 3aCTOCYBAHHAX, WO BUKOPUCTOBYIOTH CTasi 3 BUCOKOK MpOraproByBaHicTro | 3 LemeHr-
TOB&HWM NOBEDPXHEBNM LUGPOM, NITIHT, LU0 BUHWK, 3a3BK1al BeCTPYKTUBHUA, POpMynu Aist Onopy NiTiHry, Hape-
geri eSO 10300 i npusHadeHi, Wob gONOMOrT B KOHCTPYoBaHH saybuacTyix riepenad, axi OyayTh BinbHi Bif
LeCTPYKTUBHOrO MIiTIHIY NPOTSATOM IXHLOT po3paxosaHol 4OBroBiuHOCTI.

OcHoBHi cpopmynu, cnovaTky pospobneHi 'eplenm A5 KOHTAKTHOTO HaNPYXEHHS MK JBOMa KpUBUMY
nosepxHaMu, 6ynu mogvicpikosani, LoD pO3rnaHy Ty pO3NoAIN HaBaHTEXKEHHSA MiX CYMDKHUMY 3yDLSMN, PO3-
TallyBaHHA LeHTPY TUCKY Ha 3y6, ChopMY MUTTEBOT [iNSHKY KOHTaKTY | KOHUeHTpauil, Lo pesynbTyioThes Bif
norpilHoCTel BUroToBneHHs, KoHTakTHe HanpyxerHs l'epla criyrye sik Teopist Ans odiHeHHs NoBepXHeso! [os-
roBiYHOCTI BiffHOCHO MiTiHry. Xo4a BCi nepeayMoBy 3avenfieHHs nepefavi He 3a40BONbHAKTLCS BiAHOLUIESH-
Hsim lepuia, ix BukopucTasHs Moxe 6y T BUNpAasAaHo hakTom, Lo ANs [aHoro marepiany, Mexi HanpyeHHs
lepua, Bu3HaueHi Ha ocHosi BunpoBysarb oGKaTkow 3y8HacTux nepefad, SKi MiCTATL 4OAATKOBI BINUBY B
aHanisysaHHi rpaHuYHKX BenuurH, Tomy, akuo 6asucHi Touxky nepebysatoTe Y [ianasoHi nons 3acTocysanHs,
HanpyxeHHs Meplia MOXHA BUKOPUCTOBYBATK siK TUN Teopil Mofernel, uob AoNOMOrT/ B NePeTBOPESHHI flaHnx

BUNpoBoByBaHUX 3yByacTux nepenad Ao 3yduacTux nepenad, pisHux Tunia i posmipis.

Mpumitka. Ha sigMiHy 8if UMNIHAPWHHNMX NePeaad, A6 KOHTaKT FONOBHUM YMHOM NiHIAHKA, KOHIYHi 3yByacTi nepesadi BUroTOBNAIOTL-
cq, Baarani, 3 GovkonopiGHicTio, To6TO BivHi nosepxhi 3ybuiB BUTHYTI 3 YCiX BOKIB | KOHTaKT NPOABNAETECA TUCKOM ENINTUHHAX NOBEPXOHb.
Lle BpaxoBaHo nig Yac BU3HaYaHHS KoedilieHTis HaBaHTaxeHHa (auB. SO 10300-1) chakToM, O NPSIMOKYTHA NOBEPXHS TUCKY (Y BUNAAKY
NIRIGHOFO KOHTAKTY) 3aMiHEHa BMWCaRUM EMinCoM TUCKY. YMOBU KOHIYHMK nepegay, Lo BIAPISHAKTLCA Bif LWAIHAPUYHUX nepeaad B 1x
KOHTaKTi, TaKMM YMHOM BpaxoBaHi koedilieHTaMn PO3NOAINY HaBaHTaXEHHA B NONEpevHomMy i r0340BXHbOMY Harpsimkax. ToMy 3aranbHi
pIBHAHHA PO3PaxoByBaHHA HanpyxeHHs Tepua noaibri Ana LUniHAPUYHKUX | KOHIYHWX nepepavy.
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HALIOHANLHWA CTAHDAPT YKPATHY

PO3PAXOBYBAHHA HABAHTAYYBANLHOT 30ATHOCTI
HOHIYHVIX MEPELAY

Uactuna 2. Pospaxosyeanns MiunocTi axrueHol nosepxni 3ybuis

PACYET HAIPY30OUHOV CINMOCOBHOCTI
KOHWUECKWX NEPEOAY

Uactb 2. PacueT npodHOCTY akTUBHON NOBEpXHOCTY 3yOLes

CALCULATION OF LOAD CAPACITY
OF BEVEL GEARS

Part 2. Calculation of surface durability (pitting)

Unnnwh Big 2007-10-04

1 COEPA 3ACTOCYBAHHSA

el cTanfapT ycTaHoBMOE OCHOBHI (DOPMYIV ANt BUKODPUCTaHHSA Mg Yac BUSHaAYaHHS NoBepxHeBol
HaBaHTaXKYBanbHO! 30aTHOCTI NPAMO3YBux i KOCO3yBIX (TaHrenuianbHNX), i3 HYTbOBUM KYTOM Haxwny i 3 Kpy-
FOBMMM 3yOLISMU KOHIYHUX Nepedaqy Ta OXonsioe YCi BNfVBW Ha NoBepXHEBY [OBroBIiYHICTb, ANA AKO! MOXe
ByTv 3polbneHo KinskicHe ouidenHs. Lieih cTadnapT 3acToCOBYETHCH [0 REPEAaY, WO 3MaLLYHTLES DiAKUM
MacTULIOM 33 YMOBY NOCTIAHOT NPUCYTHOCTI 4OCTATHBLOT KiNbKOCTI MacTuia B 3a4enieHHi.

dopMyNu NOLaHI B LIbOMY CTaHZapTI YiHHI ANs KOHIYHWX nepefad, Ae KoemidieHT TopLEeBoro nepe-
KPUTTS gy, < 2. Pe3yneTaTh YnHHI B Mexax AianasoHy 3actocoBysarux KoedillieHTis, gk BrasaHo
B 1SO 10300-1i81SO 6336-2. MpoTe, hopmMynun B'LIbOMY CTaHAAPTI HE MOXHa NPSiMO 3aCTOCOBYBATM B OLli-
HeHH| AeaKuX TUMIB NOWKOMKEHHSA noBepxHi 3yBa nepefani, Takux sik nnactuyHa aedopmadlis, NogpanyHi,
3ainaHHa, abo Byab-aKkuit iHWWA, He BCTAHOBNEHWA TyT T,

3ACTOPOTA! KopucTysaya 3acTepiratoTh, 140 KoY METOLY 32CTOCOBYIOTLCH ANA BEAUKYIX KYTIB
cnipani Ta 3ayennierus i gns senuxol wupusy 3yduactoro Bixvyus b > 10 my,,, To pesynLTaTy, odunc-
newi arigno 3180 10300, nosurHi OyTy ninTBepxen] focrigom,

2 HOPMATUBHI NMOCUNAHHS

HaseneHi HxUe HOpMaTUBHI LOKYMEHTY MICTATL NONOXEHHS, SKi Yepes NoCHnNaHHs B LIbOMY TEKCTI
CTAHOBMSITL NOMIOXKEHHS LibOro cTanAapTy. ¥ pasi 4atoBaHux nocwnaHb nisHilli amisy 4o ByAb-SKOro 3 Linx
BUAEHL abo nepernag iX He 3acTocoByTh. OfHaK y4YacHVKam yrofl, 6asoBaHyX Ha LibOMY CTaHAapTi, peko-
MEH[I0BEHO 3aCTOCOBYBaTY HaoCTaHHILLI BUAAHHA HOPMaTUBHUX LOKYMEHTIB, NOLAaHUX Hibkye. Y pasi He-
LaTOBaRUX NOCUatb 3aCTOCOBYOTh OCTaHHI BUAAHHS HaseAeHyX AokymenTis. Ynenn 18O Ta tEC Bnopsag-
KOBYIOTb KATanoryi YAHHWX MbXHapoAHWX CTaHaapTis.

ISO 53:1998 Cylindrical gears for general and heavy engineering — Standard basic rack tooth profile

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

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

Bupaxua odigivine
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150 6336-2:1996 Calculation of load capacity of spur and helical gears — Part 2: Calculation of surface
durability (pitting)

IS0 6336-5:1996 Calculation of load capacity of spur and helical gears — Part 5: Strength and quality
of materials

1SO 10300-1:2001 Calculation of load capacity of bevel gears — Part 1: Introduction and general in-
fluence factors. :

HALJOHANSHE NOACHEHHSA

SO 53:1998 Mepepavi syGuacTi LuniHAPKUYLHI AN 3aranisHOro | Baxxoro MawvHobyaysanns. Buxia-
HYi KOHTYP (B YKpaini unnnuin JCTY 1SO 53:2001, 1DT)

180 1122-1:1998 CriosHuk TepmiHis 3 3yBuactyx nepepnady. YactiHa 1. TeomeTprvHi BU3HaYeHHn

1SO 1328-1 MNepepaui ayGuacTi unningpudsi. Cuctema TourocTi 1ISO. YactuHa 1. BusHavueHss i go-
NycTViMi 3Ha4YeHHs Biaxunis, Wo cTocytoTbCs BOKOBOT NnosepxHi aybuis 3ybuacTux nepesady

IS0 6336-2:1996 Po3paxoByBants HaBaHTaKyBanbHO! 34aTHOCTI LMNIHAPNYHUX NPsmMo3y Gux i koco-
3ybux nepegav. Yactuna 2. PospaxosyBaHHs MiLHOCTI 3y6uiB npu BUriHI

1SO 6336-5:1996 PospaxoByBatHs HaBaHTaxyBanbHO! 34aTHOCTI LNIHAPUYHNX NPsSMo3y OyX | Koco-
3ybux nepegav. Yactura 5. MiysicTs i sikicTs maTepianis

ISO 10300-1:2001 PozpaxoByBaHHa HaBaHTaXyBaneHo! 34aTHOCTI KOHIYHIX nepegad. YacTura 1.
Berynta vactiHa i saraneHi koediuieHTy Bnnusy (B Ykpaini winHui JCTY 1ISO 10300-1:20086, 1DT).

3 TERPMIHY TA BU3HAYERKESA NOHATL
Ons uineh ukoro ctanpapta 1ISO 10300 3aCTOCOBYIOTLCS FEOMETPUYHI TEPMIMY Nepenad, 1o HaBeLeH
B 1SO 531180 1122-1, i HaCTyNHWUIA TepMIH | KOro BU3Ha4YEHHS.

3.1 nosepxXHeBa HABAHTAXKYBankHa 3aaTHicTe (surface load capacity)
nosepxHesa gosrosivHicTs (surface durability)
HaBaHTaxyBansHa 34aTHICTb, BU3HaYEeHa 3 JOMYCTMMOrO KOHTaKTHOrO HarpyXxeHHa.

4 MOSHAKHW | CKOPOYEHI TEPMINM

[insi wineit Lboro CTaHAapTy 3aCTOCOBYIOTLCS NO3HAKY | CKOpOUEHi TePMIHY, Lo HaBeaeHi B Tabnnuy 1
ISO 10300-1:2000 i HacTynHi ckopodeHi TepMiHW.
TaBnuus 1 — Ckopoyehi TepMiHy

CkopoueHHs: Onue
St cTans (og < 800 HimMm?)
\% HacKpi3Ho nNporapToBaka crarnb (og 2 800 H/mMm?)
GG cipyit vasyH
GGG (perl., bai,, ferr) yaByH i3 Kynactim rpacirtom (NepsitHa, 6efiHiTHa, hepuTHa CTpyKTYpa)
GTS (perl.) YOPHWU YaBYH 3 NYCKONCAIBHUM rpadiTom (nepniTHa CTpyKTypa)
Eh NOBEPXHEBO NpOrapToBaHa cranb
IF cranb | yasyH GGG, 3araptysaHKs nonym'aM abo iHayKkuiiHe
NT(nitr.) a30ToBaHa cranb
NV (nitr.) a30ToBaHAa, HACKPI3HO NporapTosaHa i NoBepxHeso NporapToBaxa cTanb
NV (nitrocar.) HackpizHO NporapToBaKa i NOBEPXHEeBO NporapTosaHa CTasnb, HITPOLEMEHTOBaHa CTanb
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5 BUMOI'Y OUIHEHRSA NOWKOKERHSA MITIHIOM
| KOEQILWIEHTY BE3NEKH

5.1 KopoTtrui ornsg

Konw nepesuLieHo Mexi NORepXHEBOT [OBrOBIUKHOCTI 3auenneHuX 3yBuis, Toai YaCThHKY BUKPULUYIOTLCS
3 NOBEPXOHbL 3yBuis, 3anuiiandy pakosriHkn. CTyniHb, 40 AKOro Taki pakoBlHKY MOXHE JAONYCTUTH, B PO3-
MIPHOMY BUP@XEHHI | KINbKOCTI, 3MIHIOETHCS B LUIMDOKVX MEXaX, fAKi 3Ha4H0 3anexaTs Bif ranysi sactocy-
BaHHs. Y ASSKX Tanysax sHauHui niviHr AonyCTymMuii, a s iHWnx NiTiHr HENPUARATAKA. HacTynHi sBusHadeHHa
[OpeYH] go cepefHix ymos excrinyarauil | 4aoTs HOPMETHBY PO3PISHEHHA MK ROYaTKOBKM | AeCTRYKTUB-
HYAM, NPUAHATHAM | HENPUAHATHVM DIBHOMAHITHOCTAMM THTIHTY.

5.2 INpuiiBaTHWA NPOTH HENPUNHATHOTO NHTIHrY

Jlinilite abo nporpecusHe 36inblUeHHA BCIET MO PakOBUHOK BBaXaeTbCs HegonycTumum. MpoTe,
edexTUBHa HeciBHa Aingadka syba moxe OyTy 3binbillera novaTKoBUM NITIHFOM | WBKAKICTL YTBOPEHHS pa-
KOBUHOK MOXE 3rofJ0M 3MEHLUIUTUCH (HU3XIAHWN NITIHM) aB0 HaBiTe NpUNUHNTACS (3aTPUMaHWA NiTIHT) | noTim
BB2DKATUCS 3af0BiNbHUM, OfHaK, A€ 0BroBOPIOETLCS NPUNHATHICTb NMIiTIHY, HACTYNHe NoBUHHO ByTH BY3Ha-
HarbHUM.,

FMiTiHr, 1o CrpryivHIOE YTBOPEHHSA PaKoBUHOK, AKi 3biMbLY0TLCS NiKiAHO abo NporpecnsHo 3 Yacom 3a
HEe3MiHHWX yMOB excnnyaTauil (niniinu ado nporpecusrui niTinr) nosuHeH Byt HeponycTruMum. OuiHerHa
NOLLKOMKEHHS ByAe OXONNOBaTY MOBHY akTUBHY [iNsiHKy BCiX BiurnX nosepxons 3ybuis. Mosuxki ByTu Bpa-
XOBaHI KiNbKICTh | pO3MIpY HELLIOAABHO YTBOPEHVX PakoBUHOK Ha HenporapTosaryx BivHKX nosepxHsax 3yBLuis.
ParoBuHKW 4acTo (hOPMYHTLCS TiMbKW Ha OfHIR abo TiNbKi Ha AEKINbKoX NOBepXHEB0 NPOrapToBaHNX BiuHKX
nopepxHax 3ybuis. 3a Takvix obcTasyiH, OLHEHHST NOBUHHO By T 3KOHUEHTPOBaHE Ha BiYHMX MoBepXHsX i3
DaKTUHHUM NITIHFOM.

3y6ui, axi MmoxyTb 6yTV 0COBMMBO pU3MKosari, NOBUHH] By TV NOsSHaYeH O5s KpUTUUHOT excnepTnsy,
SIKLLIO BUMAraeThCsl KiNbKICHE OLHEHHS,

Y okpemux Bunagrax nepule npnbnusHe oLiHeHHs Moxxe BasysBatucs Ha posrmanax yciel Kinekocti npo-
LYKTIB 3HOLUEHHS. Ane B KPUTUYHYMX BUNanaKkax craH BiYnux noBepxoHs 3yGLiB noBuHeH 6yTu fochifeHni
npuHamHi Tpudi. FpoTe, chiouatky ekcnepTvisa NoBuUHHa MaTth Micue npvuHaimyi ricns 10° Lmknis nasaHTa-
MEHHS. 3anexHo Bif pesynetaTtis nonepenHix excnepTus HacTynHi noBuHRI By T 3pobreHi nicns nepioay
ekcnnyarauil.

Konu 3HOLeHHA Yepes NiTIH € Take, L0 3arposkye XUTTH NIOAVHN abo CNpuUrHIOE PYSUK IHLLIKX ceplios-
HWX HaCRIAKIs, TO NITIHF NoBUHeH 6yTY HeNpunycTIMKGA. BHACNI[OK BAVBIB KOHLIEHTPAL|T HaNpyXeHHs, pa-
KOBWHKa AlamMeTpom 1 MM Bnnsbko nepexinHol Kprsoi HackpisHo nporapTosarnoro abo NOBEPXHEBO NPOrapTo-
BaHoro 3yba nepefiavi, MOXe CTaTh NOYAaTKOM TPILWMHY, SIKa MOXE NPU3BECTY [0 NONoMKM 3yda, 3 Liel
NpYiHUHY Taka pakoBnHKa ByAe BBaXaTUCs HENPUMHATHOW (Hanpuknaz, y KOCMIYHKX nepeaaqax).

Posrnapi, noaidHi TuM, Lo BuLLEe, noBuHHI ByTY B3ATI A0 yBary BifHOCHO TYpOIiHHUX 3yG4acTux nepe-
nay. Baarani, npotsrom Tpusanoi gosrosivunocTi (8ig 10'° go 10" uuknis), wo eumaraeTecs ans Lyix 3y6-
vacTux nepefav, NiTinr, abo nagmipHe cepiosHe 3HOLUSHHS HE MOXYTb BBaXaTUCH BONYCTUMUMN 5K TaKe
MOWKOIKEHHS, L0 MOXe CNPUUMHUTY HefonycTiMi BiBpauil i HagMipHi BMHaMiYHI HasaHTaxeHHa. Bignosin-
HO 3HauHi KoedillieHT Besneky NoBMHHI Oy Ty OXOTITNEH B PO3PaxyHKY: TiMbKW HU3bKa MMOBIpHICTE BigMOBY
Byae fonycTumor.

Hagnaxy, nitiir Ha 100 % pobovol nosepxHi 3yBLis Mmoxe By Ty [onyCTUMUR ANst AeskuX HU3LKOLWBWA-
KICHUX TIPOMUCHOBYX 3yDuacTuix nepena is Benyukvmy aydusmy (Hanpuknag, Mmodyne 25), BUroTopnenmnx ai
crani HA3bKo! TBEPAOCTI, SKMMU MOXHa nNepefasati 6e3neqHo HoOMIHanbHy NoTyXxHicTe Bin 10 1o 20 pokis.
TyT oKpemi pakoBVIHKM MOXYTh ByTu AiameTpoM 0 20 MM i rmubuHoto 0,8 mm. OUesnpHO « 4ECTPYKTUBHMRY
TITIHE, AKWA BUHWKAE NPOTArOM NEPLUX [iBOX ab0 TPbOX POKIB ekcrnnyatauil, HOpMarnbHO YHOBINbHIOETRCS.
Biuni nosepxHi aybuis cTatTs rmafkumut i 3araptoBaHi poboToo Malixe [0 30iNbLUSHHS BENUYWHY TBEPAOCTI
nosepxni sa bpiHenem na 50 % i Oinblue. [Ins TakvxX ymMoB BIGHOCHO HU3bKI KOIL{iEHT Oe3neky (B ReaKuX
BUNagKax MeHWi Big opuHuUi) MoxyTh ByTy Bubpaii 3 BignosiaHo BULLOK UMOBIDHICTHO MOLUKOKEHHS NO-
BepxHi syba. [TpoTe, NoBUKEH BYTY BUBpaHuil BUCOKUN KoemilieHT Beanexky npoTh nonowmky 3yda.

Bernunuvxa MidiManbHoro koediuicHTa besnekvi A1 KOHTaKTHOTO HanpyxeH st Sy yin noeuHta Byt 1,0 -
(100 Nodanblurx pexomeHaaui? BiIAROCHO BABCPY koedilieHTa Be3neku KOHTaKTHOrO HanpyXeHHst Sy Ta
IRWVX MiHiManbhnx Benvant aus. 1SO 10300-1). .

PexomennosaHo, o6 BYPOBGHUK | 3aMOBHUK Y3roAuIta BenuunHy MiHiMansHoro koedillienTa 6esnexy.
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6 @OPMYSIV NOKASHYKIB 3YBYACTO! NEPEQAY

£.1 Ocuosrl nonoXxerHs

3narHicTb 3yBa nepegavi NpOTKCTOATY MITIHIY NoBvHHA ByTY BUSHaYEHa NOPIBHSIHHSAM HACTYNHWX BE-
NUHAH HanpPyXeHHs:

— KORTaKTHE HanpyxenrHa, Basopare Ha reomeTpil 3yba, TOUHOCTI 10r0 BUTOTOBNEHHS, KOPCTKOCTI
Tina koneca, BalbHULb | Koprnyca Ta poBoYoro KpyTWAbHOIO MOMEHTa, BUpaXkere POopMYFiok KOHTaKTHOMO
HanpyXXeHHs (ane. 6.2.1);

— DOTYCTHME HANPY @HKA, | BIFMB YMOB excninyaralil, 3a skux aybuacTi nepegavi npauiooTb, BU-
paxeHe (hopMynoo AONYCTUMOrO KOHTaKTHOIO HanpyxerHs (aus. 6.2.2).

PospaxosyBaHHs onopy NiTiHry 6asyeTbest Ha KOHTakTHOMY (lepya) HanpyKeHHI, B AKOMY Hamnpy»eHH:
PO3MOAINeHO 3a NiHismy KoHTaKTy (ave. gogatok A ISO 10300-1:2001). BnaHauHUKOM MICLENONOMKEHHS NpK-
KNaJAeHHs HaBaHTaXeHHs €:

a) BHYTPILLUHA MeKa 0[HOMapHoro KoHTakTy ayba (e, = 0),

b) cepenHs TOUKa 30HY KOHTaKTY (g, > 1),

¢) inTepnonsayis mix a) i b), (0 <g,5 < 1).

6.2 HonTakTHe Hanpy»eHHs

©.2.1 PiensinKs KOHIMAKIIHOZ0 HATPYXKEHMS]
OBuucrieHHs nosuHHI ByTr 3pobneni pasom ANs LieCcTepHi Ta koreca:

on = oHoAJKAKKpKha < owp. &)

TyT HOMiHarnbHa BenvHnHa KOHTaKTHOrO HanpyxexHs:

P Uy !

VAYRVAVAVARYAVAE 2
dyilpm Uy P @

GHo =

Ons Mbxocbosoro kyta Z = 8, + &, = 90° 3acToCcoByeTbCS HACTYMHE:!

Fot  VU%+1
Smt NY T Zw-sZnZeZ sZpZk. (3)
Im1lom u

CHo = ¢

Wono Ka, Ky, Kup, Fmt, 1 dy J2 Uy, lpm BvB. 1SO 10300-1:2001, soxpema aopatok A Ans d, i uy1a lpy
ans cpopmyn (A.42) i (A.43).

6.2.2 fonycmuiie KOHMAaKmHe Harp)KeHHs »
[lonycTrme KOHTaKTHe Hanpy)xeHHs mae ByTh oGuUCrneHo oKpemo ANs LWecTepHi | koneca:

OHJj 'Z
onp =ML 7y 2 ZrZ\ Zw. 4)
SHiim
Wono oy jim MexXi BUTpUBanocCTi Ars KOHTaKTHOro HanpyxeHHs ave. |1SO 6336-5.

6.2.3 PospaxcsaHi koeghiyicHmuy 6e3nexu Cnis KOHMAKIMMHO20 HarpyKesHs (FApomu nimiHay)
Pospaxopanuii koechinieHT 6eaneky AMa KOHTaKTHOTO HanPy)KeHHs nosuHer ByTy nepesipeHnii okpemo
ATs wecTepHi | kKoneca:

_ SHim Int  ZxZ\ZrZvZw

s .
" ome JKaKeK K (®)

RApumiTka. Le sanexHicrs poapaxosaHoro koedilieHra 6esnexu BIAHOCHO KOHTAKTHOMO HanpyxeHHs. beanexa, nos’asana s nepena-
BaHVM KPYTUIBHYM MOMEHTOM, ROPIBHIOE ksaapaTy Sy. Ave. 1SO 10300-1 1woa0 uMpoBMx BENMYMH ANa MiHIMansHOTO koediljeHTa Geanekn
abo pusuky BIZMOBU (MMOBIDHICTL NOLUKOZKEHHS),

7 KOEDIUIEHT ©OPMY CHIONYYEHWUX NOBEPXOHb 3YBUIB, Zy

KoeciuieHT dhopMy Criony4eHNX nosepxoHb 3y6LIiB Zy BpaxoBye BRIMB KpUBM3HM BiyHOT nosepxHi 3yba
B NPOinsHOMY HaNpAMKY B NOOCI 3aUensieHHs Ha HanpyxeHHsa lepua.
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Konu npuiinatui eponbeenTHU Npomink 3yda, To HACTYNHE 3aCTOCOBYETHCS A KOHIUHMX nepeaav
Ge3 sMilleHHn, Ae X4 + Xy = 01 o = Oyl

- /_99151@_
Zn=2 sin{2ov)’ (6)

HAna fesikvix saranshux HopmansHuX KyTis 3avenneHHs Zy MoXHa B3ATY i3 pucyHka 1.

Zy
29 P
28
) \i\\
27 ™~
) I \\\
2,6 O s RN
) 73
\\‘ Qo
NENEN
2,5 N iy S \\?\\\7
el - N7 50 \‘
24 N \F\ N\
i N Q;7 \{\ \\\ A
23 \\ \‘?00 \ \
T ] \\\Q’I \\é[ \\\ \\\4
2.2 ™ <, § 7?50 \\ \\
L \ 2‘5‘0 o \\ \ \\
94 T el L, \T\ NN N \
I 2 300 \\ \ \\
N \
2,0 L\" NN \
) x\ 5 N
19 NN
AN
1,8 \‘\*\
0° 5 10° 15° 20°  25° 30° 35° 40° 45°

Bm

Pucynou 1 — KoediuieHT hopmMy cnonyueHux nosepxoHs 3yBuis Zy
L8 KOHIYHUX Nepead 6e3 aMmileHHs

8 MOTPABKOBUY KOEDILIEHT ®OPMY CNIONYHYEHUX
MOBEPXOHL 3YBUIB, Zus
Monpaskosuit KoedilieHT opMY CNIONYYEHKX MOBEPXOHb 3yBLIB Zy.g TpaHCPOPMYE Zyy | TaKNM YNHOM
KOHTaKTHE HanpyX)enHs B NOMoci 3avennieHHst 4O Takoro y po3paxyHKoBI ToULl NpuknageHHs HaganTa-
KeHHS,

7 tanocw
M-B = .
d 2 T dyan 2 T
vai Val
AL 1R (R Ry SR Y [ S oy - 7
(dvmj 1Zv‘! (dvbz) 22v2 ( )
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[lornombxHi KoediuieHT £y | Fp 418 NONPaskoBoro koediljerTa opMu CRONYUEHKX NoBepxoib syouiB
HaBeneHi B Tabnuuyi 2.

Tabnuus 2 — KoediuieHTn gna pospaxyHky nonpaskoBoro koediyiesta dopmu
Crony4eHuX NOBEpXoHb 3yBUis, Zy.s

r £y Fy

ey =0 2 2(8‘“1“1)

D<ev <1 2—1»(8Wv2)g\,B 25\,&—2-%(2”8\,@)8\,53

Evp >1 Ly Eva

Pucynox 2 — Pagiycy kowBu3mu 8 cepeanin Todyi M i Touyi B ogHonapHoro
3a4YereHHs WecTepHi AN Br3HaYaHHS NONPaBKOBOro KoegilieHTa
hOPMU CNONYHEHUX NOBEPXOHL 3YBLIB u.s
(Aue. dopmyny (7))
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9 KOEBIWEHT NPYXHOCTI, Z:

KoedillieHT NpyXHOCTI Zg BpaxoBye BNNUB BNacTusoctel marepiany £ (MOAYNb NPYXHOCTI) i v (koe-
iuieHT Nyacona) Ha KOHTaKTHE HanpyXeHHS:

| 1
= 1-v? 1-v3)
i —"—1"'}‘”‘—,_—2‘ (8)
E; Es

Akwo E;y = Ep = Eivy = vy, = v, 3aCTOCOBYETHCA HACTYIIHE!

. E
o) ©

[nsa ctani i nerkoro merany v = 0,3, Takum YnHOM:

Ze =40,175E. (10)

Konw napa sybuacTux koric BUroToBneHa i3 Marepianis, WO MarTe MOAYNI NpyxHOCTI £, i E,, £ MOXHa
BU3HAYUTL:

2B,
E=—-——.
E1+Ez (11)

[na 3yBuacToi napu ctanb no ctani: Zg = 189,8.
tHono Z ang geskux iHwunx matepianis sybyactux nap, aus. posgin 5, 1ISO 6336-2:1996.

10 KOEGHISHT PO3NOLITY HABAHTAXEHHA £,

KoedillieHT po3n0oainy HaBaHTaXeHHs Z g BpaxoBye pO3NOLIN HaBaHTaXeHHs MK gBoma abo Binblie
napamu 3yoLis:
Zig=1 AN gy, < 2, (12)

~0,5

15
2 f 4
Zig =41+2| 1] = e ;
LS { (Sw) } 8% Ansie,, >2iep5> 1. (13)

Ans iHWyX BUNaAKIs, TakuX AK gy, > 2 Ta gyp < 1 i noscHeHb AnB. AOAATOK A.

11 KOEDILNEHT KYTA CIIPANI Z;

HesanexHun Big BnavBy KyTa cripani Ha JOBXWHY KOHTaKTHOT NiKil, koediyieHT KyTa cnipani Zg 8pa-
XOBYyE BNAUB KyTa cripani Ha noBepxHeBy AOBrOBIi4HICTb BIAHCCHO NITIHTY, A€ B3SATO A0 pO3risay BRAnsHy,
Taki K pOsNOAIN HaBaHTAXEHHS B3L0BX KOHTAKTHUX NiHIRA.

Zg — yHKLUig Tinbku KyTa cnipani By, HacTynHe emnipuiHe BISHOWEHHS 0CTaTHLO JoBpe BiANOBI-
Aae sunpoBosyBaHHAM | NPaKTUYHUM AOCBIAAaM AN BCIX NPaKTUYHKX 3aCTOCYBaHs.

Zp =cOSBm. (14)

12 KOE®IUWIEHT KOHIYHOI MEPEDAYI Z«

KoeilieHT Zx — eMnipuyrikil koedilieHT, sIku Bpaxosye PisHALO MK HaBaHTaKEHHAM KOHIUHKX | Liv-
NIHAPUYHUX Nepenay TakuM YnHOM, Wobd y3roauTy 3 npakThyHum goceigoM. Lle nocTiina speryniosaHHs
Harpy»eHHs, aKa A0ZB0MNE HOPMYBEHHS KOHIUHWX, NPAMO3YBUX | KOCO3yBuX Nepeaay TakumMy cCamumu fonyc-
TUMUMU BENUYMHAMY KOHTAKTHOTO HanpyxeHHs ans byas-akoro marepiany. HactynHie MoxHa BUKOPUCTaTH
3a BigcyTHOCTI BinbLW cneundivHmux BigoMocTe:

Zx =0,8. (15)
.
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18 POSMIPHWIA KOEDIUIEHT Z

3&a [ONOMOroio Zy BPaxXoBYHOTECS CTATUCTYYHI [OKa3U, 5K BKA3YOTH, WO PIBHI HAMNPYMEeHb, 3a AKAX BU-
HUK2H0Tb MOWKOIPKEHHST YTOMM, 3MEHLYHOTHCS 31 36inslieHHsiM poamipy fetani (Ginblua BenuunHa criabkux
TOMOK Y CTRYKTYDI), SIK HACMIAOK BANVBY Ha MIANOBEPXHEB [eeKT BAHMKSIOHUX MEHLLWX TpanieHTiB Hanpy-
HeHHa (TeOpeTUYHUI aHania HanpyxeHHa) i poamipy Ha akicTe MaTepiany (BniuB NPOLIECY KOBKMX, 3MIHU B
CTPYKTY R TOWO0). [ONOoBHI napameTpy BNNuBY, IO NOB'A3aH] 3 DOSMIPHYIM KOSMDILIEHTOM, €

a) siKicTb MaTepiany (aBaHTakeHHs revl, YACTOTa, KOBKa),

D) TepmoodpobrieHHs, rMbuna sarapTyBaHHa, PO3NOAIT 3arapTyBaHns,

C) panlyc kpusaHn BibHOT noBepxHi 3yba;

d) MORY/b ¥ BYUNAAKY NOBEPXHEROro NPorapTysalts; rmnbuHa NporapToBaHoro wapy, BIHSCenoro 4o
po3mipy 3ybuis (NiATPYMyBansHNN eeKT CepLEeBURN).

Posmiprni koediLieHT Zy noBvHer DY Ty BY3HaUEHU OKpemo A4na WecTepH] Ta Koneca.

Y UbOMy CTarAapTi posmipHull koedilieHT fopisHOe oguHuli (Zy = 1).

14 KOEGISHTY BRIUBY MNIBKW SMAWEHHA Z,, 2y, £Zx

14.1 OcHosHi NONOXeHHs

Brinveu Ha nniBky aMilleHHs Mk BiuHyMy noBepxHsaMy 3yBuis npubnuaHo sinobpaskeHi koedilieHTamy
Z, (B'si3kicTb MacTuna), Z, (OKpy»xHa WBWAKICTE) | Zg (LUopcTKicTe BiuHo! nosepxHi ayouis). Pucyrin 3—5
NOKasyroThb AlanazoH Liux TPLOX BINWBOBNX KoedilieHTis. Ha A0[aTOK, PO3CiSHHS (NOWNPEHHS BEfNYH)
fioKasye, Wo Tam € iHLi kKoedpillieHTH KpiM TPbOX, HE BpaxoBaHi B NPUMyLEHHSIX.

fpurumitia. Hlogo nojansiuvx saransHux pemapok U0a0 Lux TpboXx koediuierTis, gus. posain 10 1SO 6336-2:1996.

14.2 O6mexenns

Konw BincyTHin BceGiunnh gocsig abo pesynbratv BUnpobysanb (MeTon A), To Zi, Z, | Zgr NOBUHHI
BUBHaUNTMCA OKpeMO 3rigHo 3 meTogdom B (14.3). MpoTe, y Baratbox Bunagkax, pakTnyHo gns 6inbluocTi
MPOMYICIIOBUX 3yBuacTux rnepegaq, moxe 6yTi BukopyicTanui HalikopoTiuvii metop C (14.4). Komw sybuyacta
napa MiCTUTb OUH ENeMEHT 3 TBEPAOro MaTtepiany, a iHLWui 3 M'sikoro, To Z), Z, | Zg NOBUHHI BUSHAUNTUCS
ons M'sikiworo i3 matepianis.

Vo, MM/C
Z
19 0 40 80 120 160 200 240 300
ad
,%ﬁ
) R =
. — —
1,0 y//”;"/’ =V
V7 ’
0,9 ?
0,8 >
0 100 200 300 400 500
Vo, MMZ/C

G im < 850 H/MMZ;
GHim = 900 H/MMZ;
Gy fim = 1000 H/MMZ;
OHim = 1100 H/mm?;
GHiim = 1200 Himm2,

o a0 o on

Pucynox 3 — KoedilieHT amaLlerHs Z,
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Z,
3~
bid LB
11 ;E’ji”
(\“‘g’/j,/’-J‘jm
*/.f: 4fﬁw£”’7h
y iz 4
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1,0 NPt W . Vi
//5///y e/
=~
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i
//,2% d
0,9 =

0.5 1 2 345679 20 40 60 100

810 Ve, M/C

O im < 850 Hivnd®;
Ohim = 900 H/MM2;
onim = 1000 H/MMZ;
Gy = 1100 Hitam?,

N Oy fim = 1200 H/MMQ.

a o o o

Pucyrox 4 — KoediuieHT usugkocti Z,

Zr
1,1
ﬁ%{ N
v\\\\ ]
o \\ 0\
N V| \\ \
N
e
= \“\-_____
0,8 :EI;I
12 3 4 5 6 7 8 9 10 11 12 13 14

RZ}O, MKM

2 Gym > 1200 HumZ,
b OH tim = 1100 H/MMZ;
i O um = 1000 H/MMZ;
d OH im = 900 H/MMZ;
¢ Oy m < 850 Himn?.

PucyHok 5 — KoediuieHT wopcTkocTi Zg

14.3 Meron B

14.3.1 Koehiuiesm amauienss Z,

Bpaxosyrouu obmMexeHHs, Lo haseaeHi 8 14.2, BkazaHuit KoediLieHT 3MalleHHs Z| BpaxoBye BNNUB
TANY 3MaLLEHHA | 10ro B'ASKOCTI Ha noBepxHeBY AOBroBivHICTb (NITIHr). Ha pucyHky 3 kpubi koeditieHTa
3MalleHHA Z; HaneceHi Ana MiHepanbrux Mactun (3 abo bes fobasok EP), sk doyHKUIA HOMIHaneHO! B'S3-
KOCTI | BEMUYUHMN Oy iy M SIKILLOTO Koneca 3adenneHoi napy. Y BUNaaKy AERKUX CUHTETUYHKX MACTUM 3 HYK-
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YIAM KOSWDILISHTOM TEDTSH MOXHE BUKOPUCTOBYBATH OinbLUi BENMHUHY Bif THX, LLIO PO3PaX0BaHi Ans miHe-
pansHuX MacTusl. :

fipumirtya. el crangapt He MicTuts pexomeraauitc BigHocHO BUBOPY B'A3KOCT] MacTuna, skui Byae HeobxigHo 3pobuTu 3 notunan-
Ham Ha synpobopysants, aocsis, abo nybnikauii npo amawenss sybyacTyix nepeaay.

2y MOXHa 0SUVCTIVTY, BIIKOPUCTOBYIOMY chopmynu (16) 1 (17), siki npefcTasnsatoTh HANPSIMOK KpVBYX Ha
PUCYHKY 3:

4(10-C
2L =Cz+ ( “‘ME‘L’%
(1, 2 13_%) (16)
Van
Dnsy pianasony Bif oy jim = 850 H/MM?2 [0 o4 im = 1200 H/Mm? 32CTOCOBYIOTL HACTYNHE:
Cp =0,082Hm =880 1 05 (17)

ONg BENVUVIH Gy jim, MeHLIMX 850 H/MM?, BUKOPUCTOBYETLCS BEMUMHa Z. ANS Oy jim = 850 H/mmZ, konn
BENVYUHA O i NEpeBnlye 1200 H/MmZ, BUKOPUCTOBYETHCA BEAUUUHE Z, ANA O jm = 1200 H/mmZ,

14.3.2 Kpechiyienm weudxkocmi Z,

Bpaxosytouy obmexenns, o Hasegeni B 14.2, Bkazauul KoeilieHT WWBUAKOCTI Z, BPAXOBYE BNNVB
OKPY>KHOT LIBYAKOCTI Ha nosepxHesy AOBrosidHicTs (MiTiHr). Ha pucyHky 4 kpusi koedilieHTa WeNAKOCTI
HaHECEeH] 5K CPYHKLIA OKPYKOT WBYIAKOCTI Ta BENUYYMHYA Oy jim M AKILUOTO Koneca 3adenneHoi napn. Z, MoXHa
pospaxysaTty, BUKOPUCTOBYOYY chopmynn (18) 1 (18), siki npeacTaBnsoTe HANPAMOK KPpUBUX HA PUCYHKY 4.

2(1,0~sz)

lo,g422 (18)
Vint

Lns pianasoHy Bin oy im = 850 H/mm?2 80 oy jm = 1200 H/MM? 3aCTOCOBYIOTH HACTYNHE!

Zv Zsz+

G tim — 850 .
350

[ins BenUUMH Gy o, MEHLUVX 850 H/MMZ, BUKOPUCTOBYETHCS BENMUMHA Z, ANS O jim =850 H/MM?, ko
BENUUUHA Oy jim NEPEBMLLYE 1200 H/MMZ, BUKOPUCTOBYETHCS BENUYMHA Zy ANSA Oy im = 1200 Himm2,

14.3.3 Koetdiyienm wopcmuocmi Zg

Bpaxoyroun oBmexeHHs, Lo HasefeHi B 14.2, BkasaHwi KoemilieHT WopcTKOCTI Zg BPEXOBYE BNINB
CTary nosepxHi 6iunux nosepxoHb 3yOLis Ha NoBepxHeBy AOBrOBIMKICTL (NiTiHr). Ha pucytky 5 kpusi koedi-
LiieHTa LWOPCTKOCT] HaHeceH I sik oyHKLA Rz4q | BEMUUYIHK oy jm M'SIKILLOTO Koneca 3avennerol napy. [padix
YuHHKA ana 3yBuyactol napy 3 eKBIBANSHTHUM PafiyCOM KDUBW3HM B NONOCT 3a4enneHHs preg = 10 Mm.

CepefHs WOPCTKICTE NOBWHHA BU3Ha4aTyCa 4N BeNUYnH Rz wecTtepHi i Rz, Koneca nicns sUrotos-
niexns. Mpunyck nosurer Bytu apobnennii ang Byab-skoro cneuiansHoro odpobnenta nosepxni abo npouecy
obkatky. LopcTKiCTk, BYMIpSIHA B HaNPSiMKY NepeMillieHHs] KOB3aHHS—KOUYeHHS, NoBuHHa By Ty BupillanskHa.

CepenHs sigHocHa WopcTkicTk €':

Rzq0= Rz1+Rz, _3, 10 (20)
2 Pred

ay sinow Uy
cosByvp (1+uv)2. (21)

Czv =0,08 0,85. (19)

3 PaAiycoMm BIHOCHOT KPUBYVIHIA:

Pred =

) Konw wopcTKicTe HasBeaeHa, AK BenuunHa Ra (= BenuunHa CLA) (= BermumHa AA), TO MOXe BUKOPUCTOBYBATWCH HacTynHe Habnu-
HEHHSA:

Ra:CLA:AA:%.
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KoedilieHT Zg MOXHa 0BHUCHINTY, BUKOPUCTOBY UM cpopmyny (22) 1 (23), siki NpeACcTaBnsioTe Hanps-
MOK KPUBWX Ha PUCYHKY 5.

3 Czr
7n =
R (Rzmj (22)
[ns pianasony Bif oy jm = 850 H/MM2 10 o4 im = 1200 H/mm? sac;Tocoéwab H&CTYITHE!
1000 ~ 64 jim
Czr = 0,12 4 —rtis|
ZR + £000 (23)

JINsi BENYYH Gy i, MEHLUUX Bif 850 H/MM?, BUKOPUCTOBYETBCS Oy jim = 850 H/MMZ, Konu BennuuHa
Oy i EPEBULLYE 1200 H/IMM?, BUKOPUCTOBYETLCS G jim = 1200 H/Mm?2.

14.4 Meton C (RobyTOK 2y, £y 1 ZR)

TyT npunyckaeTsLCH, WO B'A3KIcTL 3MallerdHs Byna subpara | BoOHa npuaaTtHa 4o yMoB ekcnnyatauil
(OKpPY)XHa LUBUAKICTb, HAaBaHTaXKEHHS, KOHCTPYKTUBHAY PO3MIP).

HactynHi Benu4nHu 3acTocoBYOTHCH ANA BoByTKY Zi, Z, i Zg.

[ns HackpisHo nporapToBaHux, thpeseporarux sybuacrux nap: 0,85.

[ins syb4actix nap, npurepTux nicns dppeasepysaqis: 0,92,

[ins sybuacrux nap, wo wnidyuTeea nicns saraptysaHHs, abo ansg obpobnerux tBepanx 3ybuyactix
nap s

—Rzypsdmem: - 2 2,25 = 1,0

— Rz45 > 4 MKM: £ Z,Zr = 0,92,

Axuio Bulesrafani yMOBUW He 3aCTOCOBYHOTLCA, TO Zy, Z, | Zg NOBUHHI BU3HAYATUCH OKPEMO 3rifHO
3 mertonowm B.

15 KOE®ILIEHT TEPMOOEBPOBNEHHSA Zy

15.4 OCHOBHI NONOXKEHHSA

KoediLieHT TepMmooBpobneHHs Zyy Bpaxosye 3binbLleHHs nosepxHeBoT JOBroBIYHOCTI, CNpUYyHeHe 3a-~
YenneHHsIM Koreca 3 KOHCTPYKUINHOT abo HackpisHO NporapTosaHol cTani 3 NOBEPXHEBO NporapTOBaHO Lie-
cTepHeto 3 WwhihoarvmMm BidHMU NoBepxHAMY 3ybuUiB (Rz < 6 mkm).

Mpumirka, 36inbWeHHA B 4OBrOBIMHOCTI NOBEPXHI M'AKOTO KONEca Moxe 3anexartyt He Tinekku Big TepMooBpoBneHHs, ane Big iHwmx
BAMMBIB, TAKMX ik OMULIEHHSA (3MALLEHHS) NerysagbHuX enNeMeHTiB | BHYTPIWHE HaNpYXEeHHA B M'AKOMY MaTepiani, WopcTkiCTs NoBepxHi
TBEPAOT LUECTEPHI, KOHTAKTHE HANPYXEHHS | MpoLecy 3arapTyBaxHA.

15.2 Metvog

[ani, wo HasegeHi TyT, 6asyoTbCs Ha BUNPODBOBYBLHHAX PISHUX MaTepianie, BUKOPUCTOBYIOMM CTaH-
AapTHi BunpobosyBaHi 3ybuacTi nepenadi, a Takox Ha AocBigi ranyai BUpoOHUUTEBa 3yB4acTux nepeaady.
CTyniHb po3cifaHHa (MOLWWPEHHS BEMKUMH) NOKa3Ye ICHYBAHHA iHLUMX BNMNUBIB, HE BPaxoByBaHWX Y NPOLECI
pO3paxoByBaHHA. Xoda kpvisa Ha pucyHky 6 Byna BubpaHa perensHo, BoHa He NOBUHHA iHTepnpeTyBaTncs
Ak abcontoTHa. Boxa, noaibHo dpopmyni (24), emnipnina. Benuunra Zy NpridHsTa o4HaKoBO0 AN JOBrOBIY-
HOCTI, 0OMeXeHO! JOBrOBIYHOCTI Ta CTATVMHHOIO HanpyXeHHs.

Zw Moxe ByTU B3ATUI i3 pUcyHKka 6 A8 YMOB BUKNaAEHUX Y UbOMY NYHKTI, AK byHKUiS TBepAoCTi
BivHoT nosepxHi 3ybUiB M'AKILLIOIO KOHIYHOrO kKoneca.

Ons metody B Zyy NOBUHEH pO3paxoByBaTUCsH, BUKOPUCTOBYIOUN OpMYnY (25), sika y3roaKyeThes
3 KPYBOK Ha PUCYHKY ©:
HB-130

1700

e HB — TBepaicTb 3a Bpinenem DiuHux NoBepXoHb 3yOUiB M'SKILIOrC Korneca napu;

Zw =120 HB <1301 Zy = 1,0 pnst HB > 470;
Zy = 1,0, 9KiLO LUECTEPHSA | KONECo MAKTb OAHaKOBY TBEDLICTb.

Zy =12~ (24)

11
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HB®

® TaepaicTs Giuvol nosepxHi 3yGa M'sKilworo koneca;
b fianasoH poscisHHA,

Pucyrox 6 — KoediuieHT TepMoobpoBbneHHs Zy

16 KOEGILUEHT [OBIrOBIMHOCTI Zyr

16.1 Ocnosni nonoxenns

KoehillieHT AOBrOBIMHOCTI ZyT BPaXOBYE HalBYILLE KOHTAKTHE HanpyXeHH:, pasoMm 3i CTaTuiHuM Hanpy-
MEHHAM, sie Moxe Oy TU npuitHaTHe [ns oBmexerol AOBrOBIUHOCT] (KiNbKOCTI LUKNIB HaBaHTaXeHHR), no-
PIBHSAHO 3 AONYCTUMAM HampyxeHHsM 8a 5-107 Lnknis (Touka Nepenamy Ha kpuswx pucyHka 7, ae Zyr = 1,0).
Zyt Byno Bru3Ha4eHo 3a craHjapTHux yMos BunpobosyeaHol sybuacTol nepegavi.

[onoBHMMY BRMMBaMYK, NOB'g3aHUMY 3 ZyT €

a) matepiar i Tepmoobpobnenna (aue. 5.2, 1ISO 6336-5:1996),

b) kinbkicTb LW1KNiB HaBaHTaxeHHA ([OBroBivHICTb) N ;

C) p&XuM 3maLLeHHs,

d) kpuTepii Biamosuy;

e) o6oB’si3koBa NnagHicTe poboTH,;

f) okpy>xkHa LUBMAKICTE H& NOYATKOBOMY KOmi;

g) uvcToTa maTepiany nepepadi;

h) nnactrdHicTe Marepiany i B'A3KICTb 3pyAHYBaHHS,

i) 3ANULLIKOBE HanpyXeHHS.

Ana wineit 1ISO 10300 uncno UuKniB HaBaHTaxeHHs N IASHTUGIKYETLCS SIK YMCIO KOHTaKTIB 3ayen-
JIEHHA Nif HaBaHTaxeHHsaMm 3yba nepenadi, Wo aHanisyeTbes.

12
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Zyr
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10° 10° 10° 107 10° 10° 10%
N
® St V, GGG (perl. bain.), GTS (perl.), Eh, IF, kornu gonyctumnil 06mexerni nitinr;
b St V. En, IF, GGG (perl. bain.), GTS (perl.);
° GG, NT (nitr.), GGG (ferr), NV (nitr);
¢ NV (nitrocar.). _
Pucyrok 7 — KoedilienT goBrosiyHocTi gns onopy niviHry Zyr
(a1 CT@HAAPTHUX eTasioHHUX BUNpo6oByBaHNX
3yBuacTux kosic
16.2 Mevon A

Kpuea S~N, abo kpusa NOLKOMXEHHS, OTPUMaHa 3i 3paskis pakThyHOT 3y6uacTol napu, € BusHadHn-
KOM HasaHTaxyBanbHO! 34aTHOCTI 3a 0OMEXEHOT ROBroBiUHOCTI. TakviM YHOM, Lie TaKOoX BUSHaYHUK MaTe-
pianis 06ox savenneHux konic, Tepmoodbpobnekts, noTpibHoro AiameTpa, MOAYNS, LWOPCTKOCTI BiuHoT no-
BEPXHi 3y6LiB, OKpY>KHOT LWBWAKOCTI Ha NO4ATKOBOMY KOni Ta aMalieHHs. Yepes Te, Lo KprBa NOLKOAKEeHHs/
S—N BesnocepenHb0 YnHHA AN srafaHdix YMOB, BIAUBY, Lo npeAcTasneHi koedilieHtamu Zg, Z,, Z,, Zyy
i Zy BMILEHO B KpyBY i TOMY NOBuHHI BY TV NpusHaveHi senuuntoro 1,0 B dpopmynax po3paxoByBaHHs,

16.3 Meton B’

JonycTume HarnpyXeHHA 32 00MeXeHOT LoBrosiYHOCT], abo KoedilieHT Besnekv B Alanasoxi obvexe-
HOT LOBroBIMHOCTI, MOBUHEH BKU3HAYaTCS, BUKOPUCTOBYOUUN KoeiLEHT OBroBIYHOCTI Zyt BN4 cTaHdapT-
HOI eTanonHoi BunpoBosyBaHoi 3y6GuacTol nepefadi (ane. 5.2 1ISO 6336-5:1996). KoediuieHTn Z,, Zg, Z, i Zw
He BMillleHo. MNpoTe, MoaudikaLifina pist LX KoeilieHTis Ha oBMEexeHy [OBroBIYHICTb NOBUHHA posrnaja-
TUCS. Zyyt ANA CTATUYHVX HanpysKerb | HanpyXeHb LOBrosi4HOCTI MOXKHa B3ATY i3 pucyHka 7 abo tabnulli 3
Ta ANs HanpyeHHs 0GMEKeEHOT AOBroBIYHOCTI IHTEPNONALieto MiX BENUUUHAMM HanpyXeHb LOBrOBIYHOCTI
i cTaThyHKUX HanpyeHs (ave. 5.2 1ISO 6336-5:1996).

Tadnuus 3 — KoedidieHT goBrosiyHoCTi Zyt AN MEX CTaTUYHOIO HaNpY>XeHHs | HanpyXeHHs [OBroBi4HOCT

Marepian® Yneno LuKNiB HaBaHTaeHHA KoediuienT gosrosiunocTi Zyr
N, <6105, cTaTuuHe 1.6
St, VP, o N, =107, fOBrOBIYHICTL 13
g?SG((pp;rrll.')‘bgm%l—"b N_ = 10°, poBrosidHicTe 1,0
N, = 1010 poBrosiuHicTs ‘ 0,85

13
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KiHeus Tabnuyi 3

MaTepian® Yncno unknis HaBaHTaXXeHHs KoeiilieHT f08rosidHOCTI Zyr
N, < 10% cratuune 16
St, V., _ N = 5107, nosrosiunicTb 1.0
GGG (perl. bain.), -
GTS (perl.), N, = 10", nosrosiunictb 0,85
Eh, IF
OnrrviMansHe MacTvno, Marepian, BUroTosneHHs i focsin, 1.0
N, < 10°, cratvivie 13
GG, GGG (ferr.), N = 2-108, goBrosiunicTb 1,0
NT (nitr.),
NV (nitr.) N, = 10'°, gosrosiunicts 0,85
OrnTyumansHe MacTung, Marepiarn, BUroToBNeHHs | jocsig 1,0
N < 10°, crartnune 1,1
NV (nitrocar.) Ng = 2-108, nosrosiunicTs 1.0
N, = 10'°, posrosivnicTs 0,85
OnTumansHe MacTuno, MaTepién, BUTOTOBMEHHA | AOCBI, 1.0
® [us. Tabavio 1 4AS MOACHEHHS BYUBAHMX CKOPOYEHD.
P Tinbxu ko neeHui cTynikb NITIHIY A0NYCTUMWG,

OOOATOK A
(aoBsigxoBui)

KOEGIWEHT POSNOLINY HABAHTAMEHHSA Z.s

KoeilieHT po3nofiny HaBaHTaxeHHs Z| g BPaxoBYye PO3NOLIN HagaHTaxeHHsa Mk Asomva abo Binbule
napamu 3yOuis 3a g, > 2. [punyLieHo, WO pO3NOAIN HasaHTaxKeHHa B3AOBX NiHil koHTakTy Oyae enintyny-
HWA. Posnodin NikoBuX HasaHTaxkeHb (B3LOBXK NiHIA KOHTaKTY) NpurycraeTeCs, Lo Oyae napadosnolo (nokas-
HuK cTeneHio 1,5), ik noKkasaHo Ha pucyHky A.1.
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U
RS (0 ! B Y} ,
'D pmax [Ifmaxd (A I)
1
fmax = Egvypet cosPp. (A.2)
A =%-%p*zbn. (A.3)

Wono f, &y, Ip Ave. nyHkT A6, ISO 10300-1:2001.
KoediuieHT poanoginy HasaHTaxerHs1 Z, g A0PIBHIOE BIAHOWEHHIO AifAHKNA An: 40 CyM¥u BCiX OiNsAHOK.

o
Zis = \/m, (A.4)
pe Al — pinauka no ninil KOHTaKTy y BepLUnH (', I, poapaxoByioTbes 3 f; arigHo 3 1SO 10300-1:2001, Tab-
A — :iwnii}g?])c; cepeqHil NiHil KoHTaKTy (0, [, PO3paxoByrThEA 3 f,y, 3riAHO 3 1SO 10300-1:2001, Tab-
Al — giﬁiig\?é NiniT KOHTaKTY y HbKKA (P, I, PO3paxoByOTLCS 3 F, 3rigHo 3 1ISO 10300-1:2001, Tabnu-

ust A.3).

Kog YKH[ 21.200

Kriouosl crnosa: BNacTyBOCTI NOBEPXHI, JOBrOBIUHICTD, 3yByuacTi nepeaadi, koniuki sybyacTi nepe-
fadi, koco:ydi saybuacTi nepedavi, HapaHTaxyBansHa 3garHIiCTk, NITIHN, Nnpasuna po3paxoByBaHHst, NPIMO-
3ybi aybuacTi nepegaui.
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