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MEXTOCYJTAPCTEBEHHIB H CTAHIAPT

HOANHUITHU KN CKOJIb2KEHNW AL,
YCTANOCTD HOAIMIUIIHUKOB CKOJLXKEHHUA

HcnpiTandd Ha CTeHAaX B YCIOBHAX FHﬂpOIIHHaMquCKOﬁ CMa3KH

Plain bearings. Bearing fatigue.
Plain bearings in test rigs under conditions of hydrodynamic lubrication

Hara seeaenna 2000—07—01
1 Oonacrb npuMeneHnAst

Hacrosmuii crammapT pacipocTpangercd Ha OWMeTaIIHYeCKHe W MHOTOCTOWHEIC TOTIMHITHUEHA
CKONBXEHUS 1 YCTAHABAMBAET TPeGOBAHMI K CTEHAOBHIM HMCIBITAHWUAM HA YCTANOCThH IITHHIPHIECKHX
MONIIHNIHAKOB CKONLXCHHI B YCIOBHSX MHOTHOM THAPOTMHAMHYCCKON CMA3KH M IIPH JHHAMIYCCKOM
HATPYXCHIH.

CTaHgapT TAKXKE YCTAHABIHMBAST METOI ONCHKH YCTAJOCTHHRIX XAPAKTePHCTHE HCHBITHIBACMEIX IIOM-
IIHIHAKOB, O0eCIRUHBAOIINI COMMOCTABHMOCTE Pe3YILTATOE OJHMHAKOBHIX HCIIHITAHIN HA PasTHTHBIX
HCITHITATENBHEIX CTEHIAX (CM. TIPITIOKECHNE A). AHATOTHTHASA OIeHKa TPeOyeTCT TAKKE TPH PKCIUIVATAITIH
MMOTIIHIHAKOB CKONBXKEHH,

HampskeHnsa B TOTIMHIHHKOBEIX CIOIX SBISIOTCS PesyIhTATOM PASBHTI JABISHHS B THIPOTMHA-
MHYeCKOl MNIeHKe, MO3TOMY HeoOXOXHMO IIONHOCTBI YCTAHOBHTD YCJIOBHA PECILIYATAIIMA M CMA3KH.

Ilpu ompemeneHHN VCTATOCTHON HATPYXeHHOCTH CHCTEMBI, KpOMe HATPY30THHIX, pasMepHBIX H
SKCIITYATAIMOHHBIX XapaKTePHCTHK, HeOGXOMUMO YIUTHIBATE CIeIYIONIHe TMPeIIOI0XeHI:

a) OpH AMHAMHYECKOM HATPYXeHHH MUHWUMATBHAS TOMIWHA MaclSHON TDIEHKH MOMIIMITHUKA Kak
(PYHKIHA BpeMeHN H MecTOTONOXEeHHS A1 obecmetdeHISI HCKITIOMeHHA IpesMepHOTo TOKATBHOTO TIepe-
TpeBa MIN CABHTA B Pe3yIILTATE CMEIIAHHOM cMAa3KH MPH MPHPaGOTKE;

0) pacrpeclieHHS JAaBIeHHI M0 OKPYXKHOCTH H B OCEBOM HAIIPABICHUH BO BpeMsa THHAMITIECKOTO
HATPYXKCHI;

B) pe3yABTHPYIOIIeE HATIPIXKECHIE B MOTIMHIHHKOBHEIX CIOAX KAK (PYHKITNA BPEeMeHH M MECTOIOIO0-
KeHNd, 0c00eHHO MAKCHMATIBHOS 3HAKOIIEPEMEHHOS HATIPSDKCHHS,

Kpoume Toro, Ha ycTANOCTh TOMIIHTTHAKA MOTYT BIHITH. CMEIIAHHAS CMA3Ka, W3HOC, 3arpasHe N,
TPUOOXUMHMYECKIE peakKlMu M apyrue dakropbl. Hacrodiumii craHIapT paccMaTpuBacT YCTaloCTh IpU
[IOTHOM THAPOTHHAMHAYSCKOM paslelcHHA paGodlx MOBEPXHOCTS MACISHON IDICHKOI.

TIpumMeganue— [IpakTHKA UCTTHITAHUH ¢ PASTHIHEIMHA TPeOOBAHMAMH TIPHBENa K pa3paboTKe MHOTOTHC-
TIeHHBIX CTEHIOB IS MCTIHTAHITT TIOAIIMITHIKOB. BTy yemoBis cMaskn, MPHMeHIeMEe Ha 3THX CTeH/AX, He ONpPeIe/iTh
JETANLHO, TO Pe3YNLTATH UCTIHITAHIM HA pA3MIIHEIX CTEHNAX OVAYT B 0OIIeM He CPABHUMEL U He IPHMEHIIMEL HA IPAKTHES.
PasniaHbie cTeHAB MOTYT JATh HECOBMECTHMEIS XAPAKTEPHCTHKH TS OMMHAKOBRIX MATCPHATIOB.

IIpunoxenue b ToNbKO A1 HHAOPMALIAH,

2 HopMaTuBHbIE CCHLIKH

B HacrogimeM cTaHgapTe HCIIOIb30BAHE CCHUIKI HA CICIVIONUINE CTAHIADTHL:

T'OCT 2789—73 IllepoxoBaTocThk NOBEPXHOCTU. 1lapaMeTphl H XapaKTepHCTUKHA

TOCT UCO 7905-2—99 TIomIIHMIHHKH CKOIBXCHHMSI. YeTalocTk MOJIIHMHUKOB CcKOJMLXeHHd. Hc-
OBITaHHES MIINHIPHYSCKOTO 00pa3ia 13 MeTAUIITICCKOro IIOMIMHITHIKOBOTO MaTepHana

TOCT UCO 7905-3—99 TIommHUMHHUKH CKOIBXeHWSI. YeTalocTh MOJIIHNMHUKOB CKOJMLXeHHd. HMc-
MBEITAHHE TAAIKUX T0JI0C H3 METAJINIECKOTO MHOTOCIONHOTO MOTMTHITHHKOBOTO MaTepHana

I'OCT MCO 7905-4—99 TIomIIHMIIHUKH CKOIBXCHHS., YCTalOCTh NOJIIHIHUKOB CKOJIbXeHUd., M-
NBITAHUAL [HOMYBKIATBIICH M3 METAIUIMYSCKOI0 MHOTOCIOHHOTO TIOMIIHITHUKOBOTO MaTepuana

H3nanue oduimarsHOE



3 Ileap HCOBITAHHSA

HCJ’ILIO HCIIBEITAHHUA Ha CTCHIAX NMOTUIMITHHKOB CKOJIBXCHMI, pa6OTaIOIJ_[I/IX B VCIOBWAX ITOTHOM
FPIZ[pO,I[I/IHaMH‘ISCKOﬁ CMAa3KH, ABJIACTCH HM3MCPCHHC JUHAMUYCCKOM HCCYH.[@I\/JI CHOC06HOCTI/I, Halpumep
Ipeaeia YCTBHOCTHOﬁ BEIHOCITMBOCTH MaTcpHala IMOJTIIMITHIIKOBOTO CI0d B 3aBUCUMOCTH OT aMIITATYIBI
HampsoKECHWA W 9HCiIa IMAKIIOB, YTO MOXHO IIPEACTAaBITh B BUAC KpPIBOﬁ Gel_N (HpC,I[CJIbHOG HAaIpsaKECHHE
BBIHOCITMBOCTH OTHOCHUTEIBHO YHCIIA HHKJIOB) HWIIH B BHAC NIPECACTBbHOI0 HAIIPAXCHUA BEIHOCINBOCTH JJIS
3aJaHHOTO YHCIa IMUKITOB. HDE,Z[CJ'I BBEIHOCIHUBOCTH JOCTHTacTCAd, KOIJa Ha pa6oq6171 MOBCPXHOCTH IMOJIIHII-
HHKA BOSHHKAIOT TPCHIAHEIL.

VenopueM MOTHOIM FI/IE[DO,Z[HHBMI/I‘ICCKOﬁ CMAa3KH SABIACTCHA YIIPOIICHHC HpO6J’ICMH YCTAJIOCTH. Br1o
03Ha9acr, 41O HpI/IpEIGOTKEI IIOTIMHUITHHEKA IIPpH HMCIBITAHWUN JOJDKHA TIHATSIBHO KOHTPOJIUPOBATHCI JJIA
NPSIOTEPAIICHNA 3SHAYUTCIIBHOTO HPSABAPHUTC/IBHOIO Pa3pylucHHA OT IICpCIpeBa U CABHUTAalOLICTO (l)pHKJ_[I/I—
OHHOI'O HAaIIpAXXKCHHA, KOTOPLIC MOI'YT BbI3BaTb 06p330BaHI/I€ IIOBCPXHOCTHBIX MUKPOTPCIIHH.

TIpusMeuanue— YCraqocTHOS HCTHITAHUE TIOANTHITHUKOBHX MATEPHATOB MOXKET TAKXKE TPOBOTUTHRCS C
TOMOITTBEI0 MeTONoB, yeranoBmeHHEx ['OCT UCO 7905-2, TOCT UCO 7905-3, TOCT HCO 7905-4.

4 Tpeodosanust

4.1 TpeOoBaHHUA K HCIBITATEILHBIM CTCHIAM

Jing onpemclicHHS YCIOBHH pa0OTHL M CMA3KH HCHBITATCIbHEIN CTCHI MOIKCH YIOBICTBOPSTD
CIEeIYIONUM TPeOOBAHHAM:

a) mpocTasi 1 TIOHATHAS McXaHMYeCKAas KOHCTPYKITIS,

0) Jlerkoe JeMOHTHPOBAHHUE IS OOCCIIEYEHUS OCMOTPa IMOMIUIMITHUKA HA MECTE;

B) pasMepHas cTabIILHOCTH TIOMIMTUITHHKA TIPH HCTTHITAHUH BMECTe ¢ COTIPOTHBIeHHEM MedopMUpo-
BAHMIO KOpIIyca 1 OTKIOHCHHCM Bala;

I) TOCTOSHCTRO VCITOBHI MOJAUH cMAa3KH 6e3 VXYIITIeHUd pa3BUTHA JABISHHS B MACISIHO TIIeHKe;

I) obecrncyeHIe MPEBHITICHNA Ha CTEHAS BCero AHAMA30HA HATPY30K, HAIIPSIXKCHHUI U TeMIeparyp,
OTMeYaeMBIX Ha TIPAKTHKE.

4.2 TpeOGoBaHHMA K METOJAM HCNLITAHHH

MeToabl HCOBEITAHUHN JOMKHEI YIOBICTBOPATH CNEAYIOMINM TpeOOBAHHIM:

a) BO3MOXHOCTH TPHUMEHATH CIEMHATEHYIO U3MEPHUTENLHYIO TEXHHKY Jd9 oTpeAeTeHHsS TONHHEI
MACIIHON IUICHKHU, TeMIICpaTyphl CMA3KH, paclpeleiecHHs JaBIeHUd M PasBeTBIICHUY TPEIUH, Takas
TEXHHKA BKIIOYACT HEIMPEPHIBHOS PATMOHYKIICHIHOS H3MCPCHHE HM3HOCA UM PCHTTCHOBCKHE (hrmoope-
CHCHTHBIM aHAIH3 Ipod CMA3KH;

0) XOpOIIO OIpeACICHHEIC PKCIICPHMCHTAILHO IIPOBCPCHHEIC THAPOTNHAMHAYCCKIC YCIIOBIA (HAIIPH-
Mep, olleHKa 3h¢heKTHBHON BA3KOCTH, VKA3RIBaOIIeil THApOTHHAMITIeCKHe CBOMCTRA);

B) UETKOE pasTpaHMIeHHe MEXITy cMelIaHHON ¢Ma3Koil BO BpeMd HpupabOoTKU U MOTHONH THIPOII-
HAMHYIECKOI CMA3KOM MPH YCTATOCTHHIX NCHEITAHHIX,

r) TenecooGpazHo, 9ToOk HATIPSDKeHHe pacTpeAeIanoch BOKPYT TIOTIMIMITHUKOR KaK MOXHO Oolee
papHOMepHoO (Bpamamliagcd HaTpy3Ka) ¢ Iellbio 0OHApYXeHHd HepaBHOMepHOCTel B MOTIMTHITHUKOBOM
MarepHane;

JI) TpOCTHIC, TEOPETHYECKH 1 KCIePUMEHTAIEHO BOCTIPOM3BOANMEIC THAPOTIAHAMHAYCCKHE YCIOBHA
(HampuMep, BpalllaloImasgcsa Harpy3Ka IpoM3BOIAT paclpeacICHHC THIPOTMHAMAYICCKON IDICHKH U JaBIc-
HUS, PABHOS CTATUYECKON HArpysKe).

5 Metoapl ACOBITAHHAI

Jlng obecriede HUS COMIOCTABMMOCTH PE3VIBTATOB HCIIBITAHUI Ha pa3IMIHBIX HCIBITAaTeNBHBIX CTeHIAX
M UX PacIpocTPaHEeHUs HA HPAKTHKY BCE IapaMeTphbl, KOHTPOIHPYIOLIKUE IHAPOIIMHAMHISCKYIO MACISIHYIO
IUICHKY, JOJDKHEI ACTANMU3HPOBATECA, BEIIOYAS YCIOBHS MCIILITAHWHA, PasMEphbl HOMIMIAINIHUKOB, CMA3Ky H
apyrue (GakTOPHL, BIUSIONINE HA TIPOIHHAMITISCKYIO MACIIHYIO IDICHKY.

OcHOBHBIC XapaKTCPHEIC YCIOBHS H IApaMETPhl IIPH YCTAJOCTHOM HCIEITAHHH CISTYIOIIHC.

5.1 XapakrepHble YCIOBHA

3.1.1 Memodura >¢pderxmuenoit npupatomiii

Metomuka =¢hdeKTHBHON IpHUpabOTKH NpeIHA3HAYEHA DI TOro, 4ToObl M30eKaTh 4pe3MEepHOM
TeMIIepaTypHl 1 (hpHUKIIMOHHOTO CIBHTAOITET0 HAMIPSCKEHHS H3-3a 3HATUTEIBHOI 1116 pOX0BATOCTH KOHTAK-
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Ta. IlprpaGoTKa MOXeT ROHTPOIHPOBATECA MYTeM H3MEPEHUM TeMIIepaTypHl, SICKTPUIECKOTO COMPOTHR-
JICHUS, UMIICAAHCA VI HEIIPEPEIBHOTO PATUOHYKIUIHOTO M3MepeHHA. [0 npupaCoTKW HOJKHO BHITION-
HSTBCS YCIIOBUE

h0>Rz,b+Rz,sJ

Iie #; — MHHAMANbHAsg TONIHHA MAaclgHOH IDIEHKH, OLpeleicHHAas H3MEPEHHMEM MM PacdeToM
cormacHo [1—3], a R,, u R, — BEICOTa IUEPOXOBATOCTEH IPO(IIIT B JeCATH TOYKAX MOMIUNIHUKA H
KOHTPIIOBEPXHOCTH, COOTBETCTBeHHO, cornacHo T'OCT 2789. TlonupopaHue Bo BpeMs MPHUPAOOTKU TIPH-
BeleT K CHITKEHHIO 3HA4YeHHS /1, OMHAKO BO BpPEMS YCTATOCTHOTO WCIHITAHNA OHO He JTOMXKHO OHIThH
MeHBIIle, 9eM TMepBoHauanbHoe 3HadeHne R, . Tlpn mpupaGoTKe MporpeccHpyiolie YMEHBINACTCS MUHM-
MaJibHag TOJIIMMHA MACHAHOH IDICHKU B PE3YJIBTATE YMEHBIICHUS BSA3KOCTH MAaclia W3-3a [IOBBINICHUA
TeMIepaTyphl M CTYIICHYATOTO YBeJIMYCHUS HATPY3KHA. 3HAYCHUA CTYIIeHed HArpy3KH JOKHBE KOHTPOI-
poOBaTbCH MUHHMM3AIMECH TeMIIEPAaTYPHBIX MAKCHMYMOB, UYPE3MEPHBIM PATUOHYKIMIHLIM [OKA3aHHEM
HM3HOCA MIM 3HATUTEALHON MPOJOMKHTEILHOCTRIO HYIEBOTO RISKTPHISCKOTO KOHTAKTHOTO COMPOTHRIIE-
HUA.

IIpumeyganne— Ilpu KOETPOIE BACKTPUYECKONO KOHTAKTHOTO COTTPOTHBICHNS TTOAITHITHUK 3IeKTPITICC-
KH H30THPYSTCS OT HCHHTATSIRHOTO CTeHAA. DICKTPOOOOPYIOBAHNE JOIKHO IIPEOYCMATPHBATE H3MEPSHHE PA3HOCTH
notenruanos 10 MB Mexay BamoM M MOATIHMIIHUKOM B TOYKE TOABONA C BHYTpeHHUM compotusaerueM 100 Ow,
rotopas namaer no 0,01 MB nopu xorTakTe mepoxosarocreii. [Ipupaniennd HATPY3KH PETYIUPYIOTCA TAKAM 00PA30M,
YTOOHL CBECTH K MUHHMYMY IIPOJOIKUTEILHOCTE KOHTAKTA III€POXOBATOCTEIH.

5.1.2 HexaoueHite OMKAOHEHUA 6 2eOMEMPUN KOHCHIPYKUUOHHBIX IAEMEHMOE NOCUIUNHUKA CKOADNCEHU

HckmioanTh OTKIOHEHHS OO CTelleHH, KOTOpad MOXET MOBIHATL HA pe3yAbTaThl M CHU3UTL HX
BOCTIPOM3BOIHMOCTE. I'coMeTpHYCCKHE TIOTPEITHOCTH MOTYT BEJIIOUATE e hOpMAaIHIO KOPITyCa, IIPOTHO HIIH
HECOOCHOCTh Bajia M HEPABHOMCPHEIC I'PYORIC CJCARI TPCHHS HA ITOBCPXHOCTH IIOAMINIHAKA CKOILKCHHIA,

5.1.3 BPogerxmuenan memnepamypa ROOWURHUKA 1 2HOPOCUHAMUMECKOU HACHKH

Db dekTrBHAL TEMIICPATYpa IPCACTABIACT PABHOMEPHOS PACIPESACICHHE . ATMLTEPHATHBHO H3MEPSIIOT
TeMMepaTyphll Macia Ha BXOJIe, BHIIECKOR Maclia B TOIIATH OCHOBHOTO HATPYKEHUS W TIOBEPXHOCTH,/OC -
HOBHI TIOIIITHAITHHKA.

3.1.4 Amnaumyoa u HaNpasAeHue OHHAMUMECKONR HASPYIKI KAK (DVHKILUA 6peMeHl

AMITIATYIA H HAIPaBICHUS TUHAMHYCCKOH HAIPY3KH 00pa3yIoT OCHOBY 7SI OLICHKH pacIpeacacHus
JaBIcHHS IUICHKH Ha IepHdepHH H B OCEBOM HAIIPABICHHH KAK (DYHKITMH BPeMEHI H IIONOXCHHA HAa
MOBEPXHOCTH MOMIIHIIHAKA. ANLTCPHATHBHO MOXET HCIIOIb30BAThECS H3MCPCHHE paclpcAciicHHS JABJIC-
Hia. JT10001 MeTOI MOXET HCIIONb30BAThCS MIPH OleHKE THHAMHIECKIX HATIPSDKEHWH B OTEIIBHEIX CIIOSIX
MOTIIHITHHKA 18 OOHAPYXEHUS MECTOIOJIOXEHNI HA MOBEPXHOCTH MAKCHMANLHOTO HAIPSIXEHHST B
3aBUCHMOCTH OT CPEJTHEr0 H 3HAKOIEPEMEHHOIO HANPSKEHHS TIPH TIPEAeie BEIHOCIHIBOCTH.

IIpumeganue— MsMmepeHns maBneHHs, HE BIHAIIETO HA PA3BUTHE THAPOJMHAMHYECKON IUICHKH, U
HaNPAXKEHUS C MOMOIIBI0 KOHTPOTBHO-H3MEPHTENBHEIX TIPHOOPOB MOTYT TIPOBONUTRCA METOMOM HCIAPEHWS TOHKOI
METAIUTHYECKOH TUIeHKH. Takue H3MePeHHs CleiyeT IPOBOAHTE 3aPaHee IPH ONMHAKOBBIX YCIOBUAX, HO HE B IIPOIIECTE
YCTANOCTHOIO HCIIEITAHHA.

3.1.5 Yucao uyuraoe HAepysKu, KOmMopoe RPUEOOUm K HEPEOMY YCMAAOCMHOMY HOGPEMCOCHIIO

IloBpexacnis TOCKHH OHITH B hopMe TPCIMMHE MIIH TPCIHH (IIHHOLN Gojlee 5 MM), IIH OTPHIBA
MaTepHana MOTIIMIMHIKOBOTO aHTHGPUKITHOHHOTO clos. McnwTaHua i ToMydeHHs KPHUBOi G — N
MPeKpaIaoT TP THKIaX HarpyxkeHus 50 x 10°. HanpsokeHme mpemena BEHOCTHBOCTH MOXET OHITH
OTIEHEHO TIPH 3aJAHHOM THCIe ITHKIOB, HAampuMep 3 x 105, 10 x 10%, 25 x 10° wm 50 x 10%. O6paserr, He
[OABEPrHYTHIA paspylICHHIO IIPH YCTAJIOCTHOM MCIBITAHMH JIO 33aHHOTO IIPEIeiia BRIHOCIMBOCTH, YKA3BI-
BaIOT B OTYETE.

Benenerene pazbpoca pesyrkTaToB HCIIHITAHWUHA H CTATHCTHYECKOTO XapakTepa Mpedelia yeTalocTH
PCKOMEHIYETCSH Pe3YJIBTaThl OLEHMBATD HA OCHOBE CTATHCTHYECKUX METOIOB.

5.2 XapakrepHcTHYecKas HHGopManms

Eciu olleHKA pe3yiibTaToB MCILITAHKS JI0 MPEISia BEIHOCIUBOCTH HPH (GUKCUPOBAHHBIX TEMIICPATY-
pax, KOHTPOTHPYEMBIX ¢ TOUHOCTHIO 12 °C, He TIPOROANTCI caMiM HCCIeJoBaTeIeM, TO 00 3TOM HeolxXo-
JTUMO VKa3aTh B IpHUMeYaHNH. FEclM MOTMIMIHWKOBEI MaTepHal MpeTepleBacT HM3MEHEHHS B XOI¢
HCIHTaHUA (HanpuMcep muddysnd WM aHATOTHMYIHEIA IIpoIcce), TO 2TO AOKYMCHTHpPYCTCA B KAdcCTBC
JIOTIONHUATENRHOH HHpOpMAITHH (HAaTIpUMep METATYPTHYSCKHI OTIET).



HMudpopmManus nogpasgensercs TaKHM o0pa3zoM, 9ToObl TpeOGoBaHHUA K JAHHBIM OBUIM CHIKEHBI B
3aBUCHMOCTH OT JETaJlbHOI ONEHKH KOHEYHOIO PEe3yibTara — HANPSDKCHHWH IIPeIclla BEIHOCIMBOCTH.

3.2.1 Onucanue ucnoimamenvHoeo CMeHoa

Omnucanne JOMKHO BKMOYATH OOO3HAYEHWE, KOHCTPYKITHIO, TIPDUHITMIBE HATPYXESHHSA, PACUETHHIC
NPEACEL, IOJAYY CMAa3KH, BKIIOYas BCIIOMOraTeIbHOE O00PYIOBAHHE, a TAKIKE METOI M CXEMY HU3MCEPCHHA.

3.2.2 Onucanue ucnvimyemoeo ROCUIUNHIKA

Onucanne TOIKHO COCTOSTH: M3 PasMcpoB INOAIIMITHHAKA, BEJIOYAs TONIMHH PA3JINYHBIX CJIOCB;
pasMepa Kopryca B TUAMETPATbHOM M OCEBOM HAMPABICHUMAX, pasMepa 3a30pa — OcOOEHHO B YCITOBUIX
HCOBITAHUS, MAPAMETPOR ITIEPOXOBATOCTH TTOBEPXHOCTU. J[OMOTHUTENRHO TpeIycMaTpuBacTes o003HAE-
HIie MaTepHana, BKITIOUAS ero XUMIHIECKHI cocTaB, MPOIecCH TIPOM3BOACTRA ¢ TIOMOIIBIO TepMoh3miec-
KOil 006padoTKH M JIAHHEIE CTATHYECKON MPOYHOCTH, BKIIOYasg Moaylek KOHra u koaddunuenrt IlyaccoHna.

3.2.3 Onucanue ucnvimyemoi yangvi

Onucanue IOOKHO BEJNOYATH PA3MEpPhl, apaMeTp IISCPOXOBATOCTH IOBEPXHOCTH, TBEPOOCTH W
3HAYCHUS OTKJIOHECHUS W HECOOCHOCTH.

5.2.4 Crneuughiwecrie 0COOEHHOCMU HAZPY3IKE APU UCABIMARUL

Cremudgudeckiie ocoOOcHHOCTH HATPY3KH JODKHHEI BKIIIOUATH aMITTUTYIY M HANIPaBICHHE KaK (PyHK-
LU0 BPEMECHH, YacTOTY W CKOPOCTh BaJla IPH NPpUPadOTKE M YCTANOCTHOM HCIIBITAHWH, A TAKXKE IPOHOI-
KUTENHHOCTh NCIBITAHUA.

3.2.5 Oboznauenue cmaKu u ROOaHu

O06o3Ha"ueHe CMA3KH 1 MOJAYTH JOIDKHO BKMIOYATE: THI CMA3KHW;, 3aBHCHMOCTH BS3KOCTh — TEMIIC-
paTypa ¥ TUIOTHOCTh — TeMIiepaTypa; JaBlIeHHe MOJAa4YM; pasMephl W paclioNOXeHHe OTBepcTHd (T0TH
KAHABOK) TIOAYH; CKOPOCTh TCYCHUA.

5.2.6 Onucanue meMRepamyp UCHbIMAHUI

Onucanne JOJDKHO BKIIIOYATh TEMIIEPATYPy IDICHKHW Macla B Macce W Ha BXOJAE, BHIUICCKOB HA BHIXOIC
U TUIAYHYIO TeMIICpaTypy HOMINUITHWEA BOJIM3W 30HBI MOBPCXKIACHNA KAK MOXHO OJNIXE K MOBEPXHOCTH
0c3 HApYIIICHWS pa3BUTHSA JABICHUSA B MACISHON TIIEHKE.

Bee BRINICTIPHUBEICHHEIE OTMCAHHS HEOOXOTUMBI AT OINEHKH THAPOAMHAMHWICSCKOTO COCTOSTHHS
HCIBITYCMOr0 TIOAIIHITHAKA. EcIi rHIpOIMHAMIYECKOE COCTOSHUE OLICHEHO, Toraa Tpebyemad nHdopma-
U OTPAHWYIHUBAETCS A0 CACTyIoleil MH(GOPMAITNH BMECTEe ¢ TAHHBIMH TeMIIEpaTYPHl TOTNTHITHHKOROTO
MaTeprana.

3.2.7 Onucanue motuuHb UWCHBIMYEMOI HAECHKH

Onucanne TOLKHO BKIIOYATh U3MCHCHHC TONIIWHBL IUICHKHA CO BPEMCHEM M PAcHOJIOKCHUEM B
TNIOAUIHITHHUKE, 4 TAKKE MAHUMAIBHYIO TOJIHHY IDICHKH, CBI3aHHYIO ¢ JAHHBIMU LICPOXOBATOCTH BO BPEMSI
npupaCoTKH H TIPHU YCTAIOCTHOM HCIBITAHHUM.

5.2.8 Onucanue 0aeicnius UCHBIMYEMOL HICHKU

Omnucanne JOTXHO BKIIOUATH paclpefcieHUe TABICHUS CMA309HON TIIEHKW W ero U3McHEeHMe CO
BpEMEHEM W PACMONOXSHUEM OTHOCUTEITBRHO TTOBEPXHOCTH TIOMITTUITHUKA TAKUM TOAPOOHBIM 00pazoM,
qT00BI IPATUCHTHI JABJICHUS YEA3EIBANNCH ¢ JOCTAaTOYHOM TOYHOCTHIO.

5.2.9 Onucanue OuHAMUMECKLX HARPANCEHUN UCHBIMAHIUSA

Onucanne TODKHO BKIIOYATH paclpeleICHUE HANPSXKECHHM cO BPEMESHEM M PAacIONOXCHHEM OTHO-
CUTETTBHO TIOBEPXHOCTH TOTIMHUITHUKA IS ONPEIeIeHHS MONOXEHU MAKCHMATLHOTO YCTATOCTHOTO HAa-
MPSDKCHUA B 3aBUCUMOCTH OT CPCIHETO W 3HAKOIICPEMCHHOTIO HANPKCHUIN [IPU TPeelic BRIHOCINBOCTH.

TlomydeHHBIE pe3yALTATH MOTYT CPABHWBATHCS ¢ JAHHBIMU APYTUX METOAOB MEXAHISCKHAX HUCTTHITA-
Huit (eM. TOCT MCO 7905-2 — TOCT MCO 7905-4) ¢ noMonibio JuarpaMMbl Xeiira, Ha KOTOPOit aMII-
JTUATYIA HATIPSIKEHUST TAeTCd B 3aBUCUMOCTH OT CPETHETO HATIPSIKEHU.

3.2.10 Jlpveue pesyavmamsl UCRBMAHUA

JIOTIOMHUTENBHO Pe3VITLTATH NCHHITAHUSA BKIIOYAIOT OTTUCAHHE PA3pPYIICHUS; pacTIONOXeHUEe H CTe-
IIcHb pacTpecKWBaHWS;, OTCYTCTBHC WM HANWYHME W3HOCA WM 330Upa; HAHHBIC MCETAINIYPIHYCCKOTO
uccaenoBaHusg. Ecnu ORI OTMEUeH HM3MEpAeMBI H3HOC, T.6. OOJNBIIE YeM TOHKOS IONHPOBAaHIE, W HE
MPOU30IIII0 OTPEIBA AHTU(MPHKIMOHHOTO MAaTepHala, TO MOXHO 3aKIIOYHTh, YTO TOJIIAHA MacISHON
TINEHKH SBNIETC HEAMEKBATHOM H YCTOBUS UCTIHITAHUS JOMKHBI OBITH H3MEHEHBI I HCKTIOUeHHT H3HOCA.

6 OﬂeHKa Haﬂpﬂ)l(eHHﬁ B INOAUIHIIHHKOBBIX MATCPHANIAX

OlLleHEA YCTANOCTHRIX HAIIPSKCHHI YIIpoInaeTed, ecli THAPOXNHAMIYCCKIS YCIOBHA SBIIMIOTCH JIeTKO
BOCIIPOM3BOTHMBIME. HanbGomee mpocToe yeIoBHe JHHAMIECKOM HATPY3KN — THCTOE BpallleHHe, Tepeaa-
BacMoOe depes Bajl, HarPy:KeHHBIH ¢ IIOMOIILI0 pa30alaHCHPOBAHHEIX MAace IS YMEHBIICHHS OTKIOHCHHS
nporiba Bama. Yelopne THIpOIMHAMHISCKON TMIeHKH — YUCTRI KIWUH, KOTOPHI HanGonaee TOTHO OMpe-
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Jensgercd pacdeToM. Ecim NMpuMeHAMBI HEKOTOPHIE AOMYCTUMEBIC TIPCATIONOMKEHUS, TAKNe KaK: IIITHHIPH-
YeCKHIl NOMUMIHUEK; OTCYTCTBHE 3HAYHMTEIBHON HECOOCHOCTH WIH AedopMaluy; ONTUMAIBHAS [104A4Ya
MacJja [Ipd CBOOOTHOM PAa3BUTHU JABJICHUS [UICHKY; GHKCHPOBAHHBIE NIPOIIOPINUE HOMUHIIHUKA, MOILYIIS
I0nra u kosddunuenra llyaccona, To BO3MOXHO NPEJBAPUTEIBHOS ONPEICICHHE ¢PEIHEr0 U 3HAKOIE-
PEeMEHHOTO HATIPSXSHUS TPH (GUKCHPOBAHHEBIX UUcTax 3oMmMepdenhia U OTHOMEHHIX IMUPHHE MOMIITHII-
HHUKA (CM. TIPIIOXEHNE A),

JInsT BO3SHUKHOBEHMST VCTATOCTHOTO DPa3pylieHUsI B BBHICOKOMPOUHOM MaTepHane Oe3 M3HOca WMITH
3aeJaHUA HeOOXOMHMMO, YTOOB THAPOIMHAMMWHYCCKHE XapaKTEPUCTUKH (3a30P, BASKOCTh CMAa3KH U OUCHB
HHM3KAS 1MIePOXOBATOCTh TTOBEPXHOCTH) O0eCTICUMBANI TOCTATOUHYIO MUHUMATHHYIO TOMMMHY CMA30YHOMN
IDICHKY JUIS IPEIOTBPALICHUS MeTaUIMYCCKOIo KOHTAKTA.

Takke BO3MOXKHO IPOBECTH AHANOTHUHOE OMpeAeicHIE B OTHOWISHHH HNCIHTATCIFHHX CTEHIOB IPH
HeHanpaBAcHHON UNcTOH CHHYCONTATLHON HAaTpy3Ke.



IIPHTOXEHHE A

(0bg3arennHOE)

Ouenka HaNpsKeHAR

A.1 OneHka yeTANOCTHRIX HALPSMKEHHI

Ha ocHOBaHMHM MPAKTUYECKOTO OTTHITA H HCCIESMOBAHNE OBITO YCTAHOBIEHO, YTO YCTATOCTE HAYMHAETCS C OCEBBIX
TPEIIUHE B MHIHHAPHISCKUX MOANIUITHUKAX BOISICTBHE TAHICHITHANBHBIX 3HAKONEPEMEHHEX HAIIPAXKEHHI.

Tlpr w3MeHEHNHW HANPAXKEHWH B OCEBOH WIM KOIBIEBOIl IIOCKOCTSIX W OTCYTCTBHH TIONHOTO TPEXMEPHOTO
PeITIeHHA OIEHKA MOXKET ORITh BHIIOJIHEHA 110 TAHTEHI[HATBEHEIM HATIPAKEHHAM B CPEIHEH IIJIOCKOCTH TIOAIIHITHIKA,

T.€. IBYXMEPHEIM PEIICHHEM.

Tlpu nuHaMIYeCKO HATPY3KE, KOTOPAA M3MEHAETCS B 3ABUCHMOCTH OT BPEMEHH W PACTIONOXEHHA HA TIOBEPX-
HOCTH, Pa3IHTIHLIE [IPOJOIKUTEIBHOCTh U JABICHHE IJICHKH, 3aBHCAIINE OT PACIIONOXKSHU, IIPOU3BONAT TAHTSHITHI-
ANbHEE HAMNPAKEHWUS B AHTHQPUKITMOHHBIX CIOSX TOMIUTHHEA. JINg OIeHKH PACIpENeNeHHs HANPSXKeHWH B
pe3yIsTaTeé MIHOBEHHOH IUCIEPCHM JNABIEHUA B CPEAHEH IUIOCKOCTH IIOAIIHUIIHHUK MOXHO IIPENCTABHTL B BHIE
IIUTHHAPHIECKOTO KOIbIIA, BETITAs] KOPIYC NOAITHITHIKA. HarpyxeHne OCyILIECTBIAETCA I€Pe3 MITHOBEHHOE JABICHIE
IUIEHKH HA BHYTDEHHEM pPaboueM NHAMETPE COATAHCHPYEMBIMY AABIEHHAMHE PEAKIIHH HA HAPYKHOM TUAMETPE.

Vo

5 N\2

[ — MakcHMAaTBHOC JABICHME MACIIHON IUeHKH; 2 —
HaTIpaBIeHHe HATPYIKH; 3 — KOMBIO 1 (KOPIIyC ¥ CTaTh-
Hafg OCHOBa), 4 — Komplo 2 {(auTHdPHKIIOHHBIH
CIIOH/TIPOMEKYTOUHBIH cII0H); 5 — KOIbio 3 (paboumit
AHTHOPHKITHOHHBIA CIIOH)

Pucyrox A.1 — Monens KONbIA MOOMIHITHHKA

Momens KorbIla MOAMIHITHEKA (PHCYHOK A. 1) MOXHO pac-
CMATPHBATE B KAYECTBE PASTHYHKIX CI0EB MaTepuana. Hcenonbsya
TAKYK) CHCTEMY, TAHICHUHAIBHEIE HANIPAXKEHHUA MOXHO OLEHUTH
C TTOMOTITBIO PAIA PETEHu . DTO, B 9aACTHOCTH, (PYHKITHA HATIP-
KeHUA A3pau (ypaBHEHHNE A. 1 1mH A.2) 1 AHATHTHICCKIE METOIEL
(ypapHeHnsa A.3, A4, A3, A.6 u A7), BRIUAIOIIHE YIPOIEHNHE
IS OU€HB TOHKHX AHTHQPUKITMOHHEX CI10eB. MOryT ORITE paspa-
OOTAHEL U APYIHUE YPABHEHUA, NCIIONb3YA METOIBL AHANI 34 HAIPA-
KEHWd, Kak, HANPHUMEP, METONR KOHEYHBIX ¥ TIPAHWYHRIX
3IEMEHTOB. Pacder HATIPAXKEHWH NPHMEHSIETCS B ANEKBATHOM
YYACTKE OKPYKHOCTH TOANTHITHHMKA W ITHKIA HATPY3KH A7 OLEH-
KH CPEIHHX U 3HAKOIIEPEMEHHEBIX HAIIPAXKEHHH B ONPENSICHHEIX
KONBIEBRX TOUKaxX. X MakcHMaTpHEIE AMIITHTYAR OYIYT OTBET-
CTBEHHBIMH 34 YCTIOCTE.

PacgeT yCcTAMOCTHRIX HATIPAKEHUH YITPOIITAETCS TTPH YHCTOH
BPAmMAKIISHCH HATPY3KE, TOCKOIBKY IOCTOAHHOE PACIIPENEICHUE
HIABJIEHHS IUICHKH BPAIIAETCA [0 OKPYXKHOCTH I[IOQIIMIIHUKA U
Pe3yNbTHPYIONTHE HATIPAKCHIMA aHANOTHYIHO BPANIATCS IPH TI0-
CTOAHHOM pacupeneneHnn. TakmM 00pa3oM, TOILKO OTHO PAc-
TIpeieIeHIe JABICHNUS W Pe3yTBTHPYIONIEr0 HATPIKEHNS TOIe-
KUT OLEHKE JUig OLPENeNeHHs MAKCHMANBHEIX CHUMAKIINX H
pacTArMBAIOIINX AMILTHTYI B OJWHAKOBOH KONBIIEBOH TOYKE,
9TOOBL IOJNYIUTE AMIDIMTYIH CPEIHETO H 3HAKOIEPEMEHHOIO
HaTPIKEHHS.

A.2 Huxe npHBeIeHB! YCIOBHBIE 0003HAYEHHS

b — MMPUHA TOITHITHHKE, MM;

d — nuamerp pabogeil NOBEPXHOCTH, MM (d = 273);

dyp — AnaMeTp xopmyca, MM (dy = 2r));

d*p; — DespasMepHEIil HAPYKHEIE ouaMeTp Kopmyca (o = dy/d);
d* o — ©e3pasMepHBIH HAPYKHEH IHAMETP IIA PHCYHKA A.3

(d = dy/d = 1,43);
FE — monyns FOwra, Tla;

E* — bespasmepuniil monyns FOura (E* = E,/E, )

E| — monyne HOHra, KOPIyC u CTaneHAR OCHOBA, 113,

E, — monyns H0mra, antudpurimonnei cnoif, MIla;

E,  — monyne FOura ana pucynka A3, MIla (&, , = 63 x 10%);

E3 o — monynb FOmra, pabounit anTugpuknnonHsi cnoi, MIIa (£ 5 = 20 x 10%);

Ay — HAYATBHAA MHHHMAILHAS TONIINHA CMA309HOH IDIEHKH, MM;

Ky — x030duiueHT KOppeKiny A1 IPyroro pasMepa xopnyca (dy/d He pasHbLi 1,459 cum. pucyHoK A.5);

K, — k03 QOUITHEHT KOPPEKINH 1 JPYTHX TOMHH AHTHOPUKIHOHEOTO o (5*2’0 = 8,/d 1e paBpHLIH 0,0047%

CM. PHCYHOK A.6);
p — vaenbHAag HATPY3Ka, lla;

R, — mepoxoBaTOCTh TOBEPXHOCTH (BHICOTA HEPABHOMEPHOCTEH npodmna B 10 TOUKAX), MKM;

R
R* — otHonienne Hanpaxermnil (R Spmin

O max)’

D Pasmmamse xosddummeETE ARTHOPHKINOHHOIO H PAGOIEr0 CI0SE A Gy 1 R



R¥; — OTHOMICHHE HANPSKEHUH, aHTHOPUKITHOHHLI CIOH;
R¥; — OTHOMICHHE HANIPAXKECHHI, paboInit ANTHQPUKIMOHHHI CI0H;
— Pamuyc HAPYXKHOTO KONBIA (KOPITYC M CTATLHAS OCHOBA), MM;

7y — PanHYC MOBEPXHOCTH PA3ISNA MEXAY OCHOBOH MOAIIATHAKA H AHTH(QPHEITHOHHLIM CITOEM, MM;

— pagHyC padoTeli MOBEPXHOCTH (TONIMIHHA PA00UIero AHTHOPHUKIIHOHHOTO CI0SA He3HATHTEILHAA), MM;

S50 — gucno 3ommepdensaa;

§y — TONMINHA AHTHQPUKIMOHHOTO CII0S, MM;

5%, — Be3pasMepHas TONMHHA AHTH(OPHKITHOHHOTO CNos (5% = 8,/4);

5*2 o — 083pa3MePHAA TONIMIMHA AHTHOPUKITHOHHOrO CI0A IIA PHCYHKA A3 (5* 20 = 55/d = 0,0047);

Ner — 2 dexTHERAT BA3KOCTE, I1a;

v — koaddunuent [lyaccona;

vy — KoabdunuenT [lyaccona, KOPIyC u CTANBHAA OCHOEBA,

v, — K03¢rdunuent Ilyaccona g pucynka A.3 (Bce aHTH(PHKIIHOHHEIE CIOH, V4 = 0,34);

vy — K03¢dunuent Ilyaccona ana pucynra A.4 (sce padboune cnow, v; = 0,33);

¢ — manpaxenune, Ila;

o — cpenHee Haupskenne, 1la;

* — despasmepHoe HAnpsaxeHue (6* = o /p);

G, — AMIIIMTYIA 3HAKOTEPEMEHHOrO Hanpsaxenns:, 11a;

G, — HAIPAXKEHIE Tpefena BuHocaupocetH, I1a;

G*y — Ge3pasMepPHOe HAPAKCHNE, AHTH(OPUKIHOHHEIH CIIOM;

G*; — De3pasMePHOe HANPAKEHIES, PAD0TIH aHTHQPHKIHOHHEBIH CITOMH;

Y — OTHOCHUTEJIBHLIH 3a30p [IONNIHITHUKA;

o — yIIIOBag CKOPOCTS.

A.3 Hanpsxkenns B TOANMIHAKOBHIX CJI0AX TPH BPAMAIOMIEHCa HATPY3Ke

JHanason TAaHTeHITNATEHBIX HATPAKEHWH B TOAMTHITHHKOBEX CI0IX MOXET OITh PACCYNTAH JIS BPAMAKIIEHCS
HATPY3KH B OE3PA3MEPHRIX BEMTHIMHAX HAMPAKEHUH ¢* = G /P, T.€. OTHOCHTEIBHO YASTHHON HATPY3KH p KAK DyHKITHN
Yy
MNegr @

Ha pucynkax A.3, A.4 TpencTapneHbl aMIIUTYAL 3HAKOIEPEMEHHOI0 HATIPSKEHHS G KAK (QYHKIIMH 9HCIa
Sommepdenbaa W OTHOUIEHUS JMAMETPA TOMMIHITHIUKA K eT0 MTHPHHE &/b i aHTHGPHKITHOHHOTO Crnod (poMex-
YTOTHOTO C€104) TOAINTHIHAKA U padodero aHTHQPUKITHOHHOTO CI0S, 4 TAKKEe Amd (PUKCHPOBAHHBIX nponopunﬁ
NOANIAITHAKA, BEII9AA TAPAMETD KOPIYCA NONIIMITHHEA dyy™, TAPAMETP TONIIHHEL aHTHQ)pHKuHOHHOro Cnod s,* H
Marepuan aHTUQPUKLHOHHOIO CI0s NOAUMNHUKA ¢ Mopynem HOura B, , = = 63 % 10° Mlla. Monyns IOxTa E;
Mareprana AHTHQPURITHOTHOTO c1od 1 koaddunmentsr Tlyaccoma mma 0BONX CIIOCB SBISAIOTCS (QUKCHPOBAHHHIMH,
KAK 3TO JAHO B IEPSTHE VCIOBHEX O003HAUCHHIH (CM. A.2).

Jma marepuana aHTH(l)pHKuH()HHoro Cnos MOAMIMNHHKA ¢ MonyiaeM lOwra ), me pasHuM E),, 3HATCHHS
AMIDTHTYAE HATPAXKECHUA Gy TONyIAI0TCA CNEMYIOMIIM 00pa3oM:

ymcna 3ommMephensia So =

I0s1 AHTAQPUKITHOHHOTO CIOS

4 1—0,1034+0,1010 £*
Oh2 ~ Chao (0.85210,1438 £%) |2 (A1)

I pabovero aHTHPPUKIIHOHHOTO CIOSa

i3 = O 3 (1,004 Fr)—0.0885 (A.2)
Pacmaxexue
Pucynxkn A.3 u A.4 BrTHOIaI0T QOPMYIEL Pac-
€T OTHOIIEHHA HANPAXKEHHH R* = o / 6., (CM.
pucyHoK A.2). 113 9TOTO OTHOIIEHHS CPENHES HATIPS - Omax /\ /\ Bpena
KEHWE G MOXHO HOIYIHUTh C TOMOIIBIY CIEAYIOIIEH a 6: P
oy [ N7 \__=
_ 1+R* <
S=0A T_pgp*" (A.3) o]
Cmin
CpenHee HATIPAXKEHUE OOBTHO ABIACTCA OTPH-
TMATENLHEIM (CKUMAIOIEe Hampaxerne). OTHOMIE- Fwaoed

HHe HampaxeHutt R¥ moduTw He 34BHUCHT OT 4/b, a
TOALKO OT QYHKITMH grcna 3oMmepdennna.

OnHAKO OHO KOPPEKTHPYETCA B OTHOIICHHUH
JAPYTOr0 MATEPHATA AHTHMPUKITHOHHOTO CIOT ¢ MO-
mymem, e paseM Ey o = 63 x 103 MTla:

I aHTHPUKITHONHOTO CIOA OH OYIET paBeH

Pucymok A.2 — CuHycOUAATHHAA KPUBAS HATIPAKCHUIH



Ry"=—4410 ELID 40,0239 So px(—2342) (A.4)
I padoIero AHTH(PUKIIMOHHOTO CIO0A
Ry* = —3,200 ER—0.6149) + 0202 So Fx(—0.4071) (A.5)

B oTHOmEHNN APYTHX JUAMETPOB KOPIIYCA H TOIMIHMHE AHTHQPUKIIMOHHOTO CI0A TAPAMETPE HA PHCYHKAX A.5
H A6 mat xoadouinenTs kKoppexnun Ky u K, A mepeHocd pesyabTATOB U3 PHCYHKOB A3 n A4 Ha mpyrue
COOTBETCTBYIOITHE PAZMEDPHT TIOANTMITHUKA TYTEM TPOCTOTO YMHOXKCHNA. DTH KOIQOUITMEHTH pasmuygaioTcs Jims
AHTHQPUEITHOHHOTO CI0A ¥ pabovero aHTHQPUKITHOHHOIO CI0d KaK IS G4, TAK U Iy R

Oa = Oa P Ky aks ol (A.0)
R* = R*y Kyg oo A7)

A4 DRCIIyaTATTHOHHBIH TpHMeEp

VeTanocTh MOANTHITHAKA ¢ AHTHPHKITHOHHEIM CITOEM U3 GENOTO MeTaJma Ha ocuose ceuHna PbShl45nl mpu
Bpam@©Ieics yIensHOH Harpyske 14,7 Mlla posmmkana mocae 1,8 x 106 muxnop marpysku. JIAHHEE IS 3TOTO
TIOAITHITHHAKA ORITH CIEAYIOITHE:

d=061,4 MM, b= 24,6 MM, d/b = 2,5.

OTHOCHTENHHE T 3a30p (yepemmennasa senuania) v = 1/1000.
Hapyxuniil nuamerp koprycd dg = 170 MM, &g = 2,77,

Tonmuna aHTEQPHEIHOHHOTO ¢104 5%,= 0,0081.

DODOEeKTHEHAS THHAMAIECKAL BA3KOCTE npu 100 °C np= 1 x 10— 2 Ila.
Monyns FOnra aetudpurnuoEHOro cnosg = 29,5 x 10% MIa.
CkopocTs Bpamerns i = 3000 mur 1, o = 314,16 ¢ L

14,7 % 10° % 1 x10°6
Yncno 3ommepdensma So = 1’;;()4 ><X3l:1<,16 = 4,68.
M3 pucynka A3 gna So = 4,68 u d/b = 2,5 HaxomuM ©e3pasMepHOe 3HAKOICPEMEHHOS HAIPIKSHHE B
AHTHMPUKITHOHHOM CIOE:

Gh a0 = 0,95.
< 40 . []
o ;,g R™=-441+0,0239-Sp /58
* = 3, -
b 3.4 ’-ﬂ’
w 32 -
5 7 - d/b=
T 3.0 - ul
Q o]
X 28 / o
5 2 - =T 4%
x -] |
§ PP e T P [
i 4’ =3
S PR T
s 1 AAEEPaRE = ET ]
5 4 - a/b=1
w 1.2 y ) -_,.g"" =
g 1.0 / et
& 08 :,' — =
5 05 __47'(
9 —t
R I
ﬂ 0.z
0 12345678 9110M121314151617 18159202122
Hucao 3omMmepensda 3y

PucyHor A.3 — AHTHPUKITHOHHET IO/ TPOMEKYTOTHRIE CIOMH:

o= 63103 MTIa; v, = 0,34; 5,5 = 0,0047; @*yy o = 1,45



Hna xkoppexiun daxriaeckoro monyna HOura ucnonbsyeres Gopmyna (A.l) ¢ FF = 29,5/63 = 0,468:
02,2 = 0,95 (0,85240,1438 % 0,468) 2,50.1034+0,1010 0,468 — () 95 ((,852+0,0673) x 2,370:056 = 0,95 % 0,9193 %

x0,9499 = 0,83.

Jnsa oTHOMIEHNS HATIpAxeHWH R* mpoBomutes pacder no dopuvyne (A.4) ¢ monpaskoil Ha Monyns KOHTA:
R = —4,410 % 0,468 111110,0239 3 4,68 » 0,468 2342 = —4,410 > 2,323+0,0239 x 4,68 x 6,881 = —10,24+0,77=—9,47.
lIpn koppextuuu mia fUAMEeTPa KOpnyca ¢ d*H/d*H,O = 2,77/1,45 = 1,91 u 9ECTPANONHPOBAHUNA PHCYHKA A.3

24

_
8 S22 R*=_3,20+0,0202-S, =
§“‘f oy - d/b=6
E b 1.8 - I —

s 1.6 - dib=4
S5 14 ' — L1
w 1’2 -l -'-- /b=j|
T3 08 et d/b=1
mox ot}

o o 0,6 3

[ =Y

=

nx 42

0 12345678 910111213161516171819202122
HYucno JommMepgessda Sp

Pucynok A.4 — Pabounit anTuQPUKITHOHHET CITOH (€TO TONIMMHA HE3HAYUTETLHA)

Ej3 o = 205 10° MIla; v; = 0,33

I — Kuap amd 6a (aHTUGPHKIMOHHBI ¢noil); 2 — KA 3 A1
ca (pabownii cnoit); 3 — Ku,pe3 mus R* (pabowit cnoit);
4— Ky g2 ams R¥ (auTUhPUKITMOHHBIH CI0#H)

Pucymox A.5 — KoaQpuimmeHT KoppexITuu s
KOpIyca IIONIINITHUKA

I AHTHQPUKITHOHHOTO CIOS TIOMYIAeM:

1.0
0,9
b
'
8,7
0,6 T T T 1
1 Zz 3 4 5
57
SZI,

1 — Kpe3y mma RY (pabGowitt cmoft); 2— Koap 1 £oas I1a ca
(arTHd PUKITHOHHDIH 1 pabouuii cioi); 3 — Ko g+ 2 ona R* (anrH-
GPUKITMOHHDIA CITOH)

Pucyrnok A.6 — Ko duiHeHT KOPPEKIHH UL
TONHUHE AHTHPPUKITHOHHOTO CI0s

Kopperrms mns TOMMIHHE aHTHOPAKITHORHOTO Cnost ¢ 5%,/ = 0,0081/0,0047 = 1,72 u3 pucynka A.6 aer:

Kyan =_1,30;
KH,R*Q - 0,90
K a2 i0,99;

KZ,R*,Z = 0,96.

TIpw ymenwmoit marpyske 14,7 MTla u BHIMIENPUBENEHHBX KOPPEKIIHAX (PAKTHYECKAS AMTIUTHTYIA 3HAKOIMIEPE-

MCHHOTCQ HATIPAXKCHHWA PABHACTCAL

6o =04 DX Kyas Kopo= 0,83x14,7x1,30 x0,9 = 15,7 MTTa.

OTHOIICHHE HATPAXCHUN OyIeT paBHo:

R* = R Ky po Ky gy = —9.47:0,900.96 = —8.2.

@arTugecKoe cpeHee HATPAXKEHNE HAXOMUTCA 13 (hopMynsl (A.3):

- 72
6 =157 55 =123 Ml
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