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HALULWOHAJIIbHBIN CTAHAOAPT POCCUUNCKON PEOLOEPALUNMN

MEXAHUYECKUE CBOUCTBA KPEMEXHbIX VIS,EI,EJ'IUVIVI N3 YITIEPOANCTDbIX
N NETUPOBAHHDBIX CTAJIEN

YacTtb 1

BonTbl, BUHTbLI U WNUMBbKU YCTAHOBJIEHHbLIX KIMAaCcCOB NMPOYHOCTU C KPYMNHbIM
N MEJIKUM LIaromM pe3boObl

Mechanical properties of fasteners made of carbon steel and alloy steel. Part 1. Bolts, screws and studs of specified
property classes with coarse thread and fine pitch thread

lata BBeaeHuua — 2013—01—01

1 Obnactb NnpyMeHeHunA

HacToawmn ctaHaapT yctaHaBnMBaeT MexaHu4deckme u donsnyeckne ceomcrtsa OOMNTOB, BUHTOB U LUMK-
NEeK U3 yrnepoaucTbiX U NETMPOBAHHLIX CTANeEU Npu UCNbITAHUN B YCIMOBUAX C TEMNEPATYPON OKpPY>KatoLLEN
cpeabl oT 10 °C go 35 °C. KpenexHble nsgennsa — O0nTbl, BUHTbl U LUMUITbKU — OUEHUBAKOTCA HA COOT-
BETCTBME TpeboBaHUAM HACTOALLEro craHgapra TOSIbKO B yKa3aHHOM TeMneparypHOM auanasoHe. M3aenu4
MOTYT HE COXPaHATb YCTAHOBMEHHbLIE MEXaHU4Yeckne n Pusnvyeckue cBoOMUCTBa npu 6onee BbICOKUX U Donee
HU3KNX TeMneparypax (CM. npurnoxeHue B).

[TpumMmedaHune 1—KpenexHble n3genna, COOTBETCTBYHOLLME TPeOOBaHUAM HACTOALLEro CTaHAapTa, NPUMEHSIOT
B AnanasoHe Temnepatyp oT MuHyc 50 °C go nnrc 150 °C. [pu onpegeneHnn BO3MOXHbIX BapUaHTOB NPUMEHEHNA 3a
npegenamMn gnanasoHa ot MMHyc 50 “C ago nntoc 150 °C u go makcumManeHon Temnepatypbl nntc 300 °C nonb3oBaTenam
crnegyeT KOHCYNbsTUPOBaTbLCA C MeTannoBegamMmu.

[TpuMmedyaHune 2 — UHpopmauna no BeiOOpY U NPUMEHEHUIO CTanel Ana UCNoNb3oBaHUA Npu d6onee BbICOKUX
nnn 6onee HU3KMX TemnepaTypax npueegeHa, Hanpumep, B EN 10269, ASTM F2281 n B ASTM A 320/A 320M.

HekoTopble KpenexHble U3gennusa MorytT He COOTBETCTBOBATb TpebOBaHMAM HACTOALLEro craHgaprta no
PACTAXKEHUIO UNN KPYYEHUIO BCNEACTBUE YMEHBLLUEHHON NNOLAaAN cpe3a B rofiloBKE NO OTHOLLUEHUIO K PACYET-
HOMY CeYeHUo pe3bObl. K HUM OTHOCAT KpenexHble n3aenua nmdbo nMetone HU3KYL0 ronoBKY C HAPY>KHbIM
npuBoaOM Unu 0e3 Hero, NMMOO MMeloLLIME HU3KYIO MONMYKPYINY0 UMn UMNUHAPUYECKYIO TONTOBKY C BHYTPEHHUM
NPUBOAOM UM NOTAUHYIO TONTOBKY C BHYTPEHHUM NMPUBOAOM (CM. 8.2).

CTaHaapT pacrnpocTpaHAaeTrca Ha 00NTbl, BUHTbI U LLUMUITbKU:

a) U3 yrnepoancCTblX UNN NETMPOBAHHbLIX CTaNEHN;

b) ¢ TpeyronbHOU MeTpudeckon pesbbon no NCO 68-1;

C) C KpynHbIM warom pe3bobl oT M1.,6 go M39 n ¢ menkum warom pe3bdbbl ot M8 x 1 go M39 x 3;

d) ¢ codeTaHuamm auametp/war no NCO 261 n UCO 262;

e) ¢ aonyckamu pe3bdbl no NCO 965-1, UCO 965-2 n UCO 965-4.

CTaHaapT He pacrnpoCTPaHAETCA HA YCTAHOBOYHbIE BUHTbI N aHANOTMN4YHble PE3LOOBLIE KPENEXHbIE U3-
aenna, He noaBepraemblie pactaruparoiMM HanpsaxeHunam (cm. MCO 898-95).

CTaHaapTt He ycTaHaBnmBaeT TpeboBaHus K cneayowmmMm CBONCTBAM:

- CBapuBaeMOoCTb;

- KOPPO3NOHHAA CTOUKOCTb;

- MPOYHOCTb HA Cpes;

- OTHOLLEHUE KPYTALLErO MOMEHTA K YCUNUIO NPeaBapUTENbLHON 3aTAXKKU;

- YCTanoCTHada NPo4YHOCTb.

N3paHune odpuyumanbHoe
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2 HopMaTuBHbIE CCbISIKWN

Cnepywowme craHaaptbl obA3arernbHbl NPU NPUMEHEHUN HACTOALWEero craHgaprta. [na AaTupoBaHHbIX
CCbINIOK CNneayeTr NPUMEHATb TONMbKO yKasdaHHblIe HUMXEe cTaHaapTbl. [na HegatupoBaHHbLIX CCbINOK cneayer
NPUMEHATL NOCNeaHee n3gaHue CCblNMoYHbIX CTaHAAPTOB (BKMoYasd BCE USMEHEHUA).

MCO 68-1 Pe3bbbl MCO BMHTOBbLIE 00LLEro HasHa4veHusa. OcHoBHOU npodounb. Yactb 1. MeTtpuyeckune
BUHTOBbIE pe3bbbl (ISO 68-1, ISO general purpose screw threads — Basic profile — Part 1: Metric screw
threads)

NCO 148-1 Marepuanel metannuyeckue. cnbitaHue Ha yaap no LLapnn Ha MadgTHMKOBOM KOMpe.
Yactb 1. MeTtoa ucnbiTaHua (ISO 148-1, Metallic materials — Charpy pendulum impact test — Part 1: Test
method)

NCO 225 N3penusa kpenexkHble. BonTbl, BUHTbI, LUNUNbKKU U rankn. CUMBOISbI U 0003HAYEHUSA pa3MmepoB
(ISO 225, Fasteners — Bolts, screws, studs and nuts — Symbols and designations of dimensions)

NCO 261 Pe3bbbl meTpuyeckne ISO obero HasHaveHusa. Oowmnn nnaH (ISO 261, 1ISO general purpose
metric screw threads — General plan)

NCO 262 Pe3bbbl meTpuyeckne MCO obLuero HasHayeHud. BoibpaHHble pasmepbl 4Ns BUHTOB, OONTOB
n raek (ISO 262, ISO general purpose metric screw threads — Selected sizes for screws, bolts and nuts)

NCO 273 N3genuna kpenexHble. OTBEpCTUA € 3a30poM And 6ontoB U BUHTOB (ISO 273, Fasteners —
Clearance holes for dolts and screws)

NCO 724 Pe3bbbl meTpudeckue 1ISO obLiero HasHavyeHnsa. OcHoBHble pa3mepsbl (ISO 724, 1SO general-
purpose metric screw threads — Basic dimensions)

NCO 898-2 MexaHn4yeckne CBOMUCTBA KpenexXHbiX nusgenun. Yacrto 2. [ankm ¢ yctTaHOBNEHHbLIMU 3HAYE-
HUSMKU NpobHon Harpy3kn. KpynHasa pesbba (ISO 898-2, Mechanical properties of fasteners — Part 2: Nuts
with specified proof load values — Coarse thread)

NCO 898-5 MexaHun4veckne CBOUCTBA KPEenexXHbIX U3aenun n3 yrnepoaucton m nermpoBaHHOW CTanu.
YacTb 5. YCTAHOBOYHbIE BUHTblI U aHarnoru4vHble pe3bOOoBble KpenexHble U3aenus, He noaBepraeMble pac-
Tarnsaronm HanpskeHnam (ISO 898-5, Mechanical properties of fasteners made of carbon steel and alloy
steel — Part 5: Set screws and similar threaded fasteners not under tensile stresses)

NCO 898-7 MexaHn4eckne CBOUCTBA KpeneXHbix udgenun. Yacrtos 7. icnbiITaHMe HA KpyYeHUEe N MUHMK-
MarbHble KpyTALLME MOMEHTbI And 00NTOB U BUHTOB HOMMHAaNbHbIX gnameTtpoB oT 1 4o 10 mm (ISO 898-7,
Mechanical properties of fasteners — Part 7: Torsional test and minimum torques for bolts and screws with

nominal diameters 1 mm to 10 mm)

MCO 965-1 Pe3bbObl meTpuyeckune ISO obLwero HasHavyeHna. lonycku. Yactb 1. MNpuHUMNBLI U OCHOBHbLIE
naHHble (1ISO 965-1, ISO general-purpose metric screw threads — Tolerances — Part 1: Principles and basic
data)

MCO 965-2 Pe3bbbl meTpuyeckue 1SO obwero HasHa4veHus. Jlonyckn. Yacrtb 2. [peaenbHble pasmeps
Ona HApPY>XHOW U BHYTPEHHEN pe3bh obLwero HasHaveHus. CpeaHui knacc TodHocTu (ISO 965-2, ISO general
purpose metric screw threads — Tolerances — Part 2: Limits of sizes for general purpose external and internal
screw threads — Medium quality)

NCO 965-4 Pe3bbbl meTpuyeckue 1SO obLiero HasHaveHud. Jonycku. Hactb 4. NpegenbHble pasMepol
AN HAPY>KHbIX BUHTOBbLIX pe3b0, C NOKPbLITUEM, HAHECEHHLIM rOPAYNM CNOcoOOoM, ANA COOPKN C BHYTPEHHUMU
BUHTOBbIMKU pe3bbamn, Hape3aHHbIMU METYMKOM C no3uuumn gonycka H nnun G nocrne HaHeCEeHUS MOKPbITUA
(ISO 965-4, |SO general purpose metric screw threads — Tolerances — Part 4: Limits of sizes for hot-dip
galvanized external screw threads to mate with internal screw threads tapped with tolerance position H or G
after galvanizing)

NCO 4042 N3penua kpenexkHble. Inektponutudeckne nokpbitud (1SO 4042, Fasteners — Electroplated
coatings)

NCO 4885:1996 N3pgenua n3 4yepHbix metanno. Buabl TepmoodpadboTkn. Cnosapb (ISO 4885:1996,
Ferrous products — Heat treatments — Vocabulary)

NCO 6157-1 Usgenua kpenexHble. edekTbl NOBEPXHOCTU. HacTb 1. BONTLI, BUHTbI U LLUNUIbLKKU 00LLIErO
HasHa4veHuqa (ISO 6157-1, Fasteners — Surface discontinuities — Part 1: Bolts, screws and studs for general
requirements)

NCO 6157-3 N3pgenua kpenexHbie. ledekTbl noBepPXHOCTU. YacTb 3. BONTbl, BUHTLI U LUMUIIBLKKU CMe-
unanbHble (ISO 6157-3, Fasteners — Surface discontinuities — Part 3: Bolts, screws and studs for special
requirements)
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NCO 6506-1 Marepuanbl metannuyeckne. OnpeaeneHune teepaoctn no bpuHennmo. Yacte 1. Metoa
ncnoitaHna (ISO 6506-1, Metallic materials — Brinell hardness test — Part 1: Test method)

NCO 6507-1 Marepuanbl metannuyeckmne. MicnobiTaHne Ha TBEPAOCTb No Bukkepcy. Hacts 1. Metoa uc-
noiTaHuK (ISO 6507-1, Metallic materials — Vickers hardness test — Part 1: Test method)

NCO 6508-1 MaTtepuanbel metannuyeckue. icnbitTaHne Ha TBepaocTb No Pokesenny. Yactb 1. Metoa uc-
noiTaHun (Wkansl A, B, C, D, E, F, G, H, K, N, T) (ISO 6508-1, Metallic materials — Rockwell hardness test —
Part 1: Test method (scales A, B, C,D, E, F, G, H, K, N, T)

NCO 6892-1 MaTtepuansl meTannuyeckue. cnbitTaHnua Ha pactaxeHue. Yactb 1. icnbiITaHUE NpU KOM-
HaTHON Temnepartype (ISO 6892-1, Metallic materials — Tensile testing — Part 1: Method of test at room
temperature)

NCO 7500-1 Marepuanbl metannuyeckmne. Bepudukauma mMmaliMH ANA CTaTUYECKUX UCMbITAHUU B YC-
NOBUAX OAHOOCHOTIO HarpyxeHusa. Yactb 1. MalwlnMHbl ANg ucnbiTaHNA Ha pacTaXeHue/cxarmne. Bepudpukaums
n Kanuoposka cunonameputenbHbix cuctem (ISO 7500-1, Metallic materials — Verification of static uniaxial
testing machines — Part 1: Tension/compression testing machines — Verification and calibration of the force-
measuring system)

NCO 10683 W3genua KpenexHble. HeanekTponuTtuyeckne LUMHKOBbIE Jellyn4dartble MOKPbITUA
(ISO 10683, Fasteners — Non-electrolytically applied zinc flake coatings)

NCO 10684:2004 WN3penua kpenexHble. [1oKpbITUA, HAHECEHHble METOAOM ropayvero UMHKOBAHUSA
(ISO 10684:2004, Fasteners — Hot dip galvanized coatings)

NCO 16426 U3penua kpenexHble. Cucrtema obecneveHnsa kadecraa (ISO 16426, Fasteners — Quality
assurance system)

3 TepMUHbLI N onpepeneHnnA

B Hactodwem ctaHaapre NpUMMeEHEHbI cnegylowme TepMnUHbl C COOTBETCTBYIOLLMMU onpeaeneHUAMN:

3.1 rotoBoe kpenexHoe usgenue (finished fastener): KpenexHoe nsgenue, ansa KOToporo Obinun Bbl-
NONMHEHbI BCE TEXHOMOrM4yeckmne onepaunum NOHOCTbIO, C NOBEPXHOCTHbLIM MOKPbLITUEM UNKU DE3 NOKPLITUSA, C
MNOMTHON UIMN YMEHbLUEHHOWN HArpy3o4HOWN CroCOOHOCTbLIO, N UCMbITATENbHbLIM 00pa3el He NoaBepranca Mexa-
HU4YeCcKou oOpaboTKe.

3.2 obpaboTaHHbIN UcnbiTaTenbHbIN 0bpasel (machined test piece): cnbiTatenbHbin oOpasel, nUs-
OTOBJIEHHbIN MEXaHUYEeCKON 0DPabOTKON N3 KPENEXHOro n3aenua ana onpegeneHnsa CBOMCTB marepuana.

3.3 nonHopa3mMmepHoe KpenexHoe usgenue (full-size fastener): [oToBOE KpenexxHoe n3genue ¢ aua-
METPOM rnaakon 4actu cTepxHsa d, > d unu d, = d unnm BUHT C pe3bbon 40 ronoBKK, UNK LUNUNbKa ¢ pe3boont
Mo BCEN AJIUHE.

3.4 KpenexHoe usgenuve ¢ TOHKUM cTepkHeM (fastener with waisted shank): [oToBoOe kpenexxHoe n3-
aenve C AuameTpom rmaakomn 4acTu CTepxHs dg < ds,.

3.5 TBepaoCcTb OCHOBHOro metanna (base metal hardness): TBepaocTb OnmxanLlero K NOBEPXHOCTU
yyacTtka (npu nepeMeLleHmn TO4KU N3MEPEHNA OT cepaueBUHbl K HAPY>XXHOMY ANAMETPY), U3MEPEHHAas Heno-
CpeACTBEHHO Nepea HavYyanom yBernnyeHmus Unu yMmeHbLUEHNA TBEPAOCTU, YKasblBalOLLEro Ha HayrnepoXxuBa-
HUEe unu obesyrnepoXxuBaHne COOTBETCTBEHHO.

3.6 obesyrnepoxuBaHue (decarburization): YMeHblLUeHUEe coaepXaHua yrnepoaa B NOBEPXHOCTHOM
cnoe u3aennun U3 YepHbIX METANNMOB.

INCO 4885:1996]

3.7 yacTuyHoe obesyrnepoxuBaHue (partial decarburization): ObesyrnepoxmupaHne ¢ ymeHbLUEHUEM
coaepXaHua yrnepoaa, 40CTaTo4YHbIM, YTOObI BbI3BaTb MOCBETNEHMNE OTMNYLLUEHHOIO MAPTEHCUTA U CYLLIECTBEH-
HOE€ yMeHbLUEHNE TBEPAOCTN NO CPABHEHUIO C TBEPAOCTLIO OCHOBHOIO MeTanna, Ho 6e3 obHapy>eHua 3epeH
depputa npu MmetTannorpadpuieckmx uccnegoBaHuUax.

3.8 nonHoe obesyrnepoxuBaHue (complete decarburization): ObesyrnepoxxuBaHne ¢ yMeHbLUEHUEM
coAepXaHua yrnepoaa, A0CTaTouHbIM AN 0OHAPYXEHUSA YETKO BbIPAXXEHHbLIX 3epeH dpepputa Npu MeTanmno-

rpaduyecknux nccnegoBaHuAax.
3.9 HayrnepoxuBaHue (carburization): Pesynbrat yBennyeHua coaepkaHuga yrnepoga Ha noBEPXHO-
CTU MO CPaABHEHUIO C COAEPKAHMEM yrnepoaa B OCHOBHOM METanne.
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4 OOO3Ha4YeHuda n CoKpaleHuA

[Ton ucnonb3oBaHMM HACTOALLUEro craHaapra cneayer npuMeHATb 0D03Ha4YeHUsA M COKpalleHus no
NCO 225 n NCO 965-1, a Takke nepeyncrneHHblie HUXKeE:

A — OTHOCUTENbHOE yANIMHEHNE Nnocne pa3pbiBa 00pabOTAHHOIO UcnbiTaTeNnbHOro oopasua, %;

As — yAJNIMHEHWE NOCne paspbiBa MONMHOPA3MEPHOro KPENEXHOro n3aenus;

AS’ om — HOMWHanNbHas nnowaab pac4eTHOro cedeHnsi pe3bosl, MMZ;

Ads — NAoWaab NONepPevyHOro CEYeHUs TOHKOTO CTEPXKHS, MM2;

b — ANnuHa pe3bObl, MM;

b — AnuHa pe3bObl BBUHYMBAEMOIO KOHLIA LUMUIbKU, MM:;

d — HOMMWHAanNbHbLIA ANAMETP Pe3b0bl, MM;

o — AnamMmeTp o0padoTaHHOro UcnbiTaTeENbHOro obpasua, MM;

d, — HOMMWHAanNbHbLIA BHYTPEHHUN ANAMETP HAPYXKHOWN PE3LOLI, MM;

d, — HOMMHAarNbHbIA CPeaAHUN ANAMETP HAPY>KHOU pe3bObl, MM;

d — HOMMWHArNbHbLIW BHYTPEHHUN ANAMETP HAPY>XKHOW pe3bObl MO AHY BNaaWHbI, MM;

3

d, — AuWaMeTp nepexoaa (BHYTPEHHUN AUAMETP ONOPHON NOBEPXHOCTU), MM;

d, — AnaMeTp OTBEPCTUA B KOCOU LLanbe unm dnoke, Mm;

d. — AWaMETP rmagkon 4Yactu CTEPXKHA, MM;

E — BbICOTA HEODE3yrnepo>KeHHON 30HbI Pe3bObI, MM;

Fo — paspyLiatroiada Harpyska, H;

Fm, win  — MWHUManbHasa paspyluairouias Harpyska, H;

Fp — npobHaga Harpyska, H;

pr — Harpyska yCcrnoBHOIO npeaena Teky4vyecTtu npu ocratovyHom yanuHeHun 0,0048d aona nonHo-
PA3MEPHOro KpenexHoro nsgenuda, H;

G — rnybuHa nonHoro obe3yrnepoXXuBaHus B pesbdbe, MM;

H — BbICOTA UCXOAHOIO TPeyrorbHUKa pe3bObl, MM;

H, — BbICOTA HAPYXXHOW pe3bObl NOAHOro NPoOMUNA, MM;

K — BbICOTA NONOBKU, MM;

K, — yaapHas BA3KoCTb (pabota ygapa), [x;

[ — HOMMHAanNbHaga ANUHA, MM;

ly — MOnHada ANnMHa KPEeneXXHoro u3aenna nepen Harpy>XeHuem, Mm;

/4 — MNOnHaga ANMMHAa KPENEeXXHOro U3aennsa Nocrne nepBoro CHATUA Harpy3ku, MM,

/5 — NONHaga ANMMHA KPENEXXHOTro U3AENNA NOCNE BTOPOro CHATUA HaArpy3ku, MM;

g — JANuHa rmagkon 4acTu CTEPXKHA, MM;

/i — MNOnHada ANUHAa LUNUINbKA, MM,

L, — cB0OOAHAaA ANUHA pe3bObl KpenexHoro usaenna B UCnbiTaTeNbHOM YCTPOUCTBE, MM;

L. — ANWHA UMNUHAPUYECKOro y4actka oopaboTaHHOro ncnbiTarenbHOro oopasua, Mum;

Lq — uncxoagHasa basoas gnnHa (0opadboTaHHOro ncnblTarenbHOro 0opasya), MMm;

L — nonHasa anuHa (odopaboTaHHOro ncnbiTatenbHOro odopasya), Mu;

L, — KOHe4yHaqa Oa3oBad gnuHa (0bpaboTaHHOro UcnbiTaTenbHOro odopasua), MMm;

ALp — yANMHEHUE NPU NnacTU4eCcKon gecopmalnm, MM;

My — paspyLlaloLnn KpyTAWMM MOMEHT, HM;

P — war pe3bobl, MM:;

'S — paauyc rantenu, Mm;

R, — HWXHWUN Npegen Teky4vectu aAng oopaboTtaHHOro ucnbitarenbHoro oopasua, Mrlla;

R — npeaen NPoYyHOCTU Ha pacTtaxkeHue, Mlla;

Rp02 — VYCINOBHbIN npeaen TeKy4yecTu npu octatodHoM yanuHeHuun 0,2 % ana obpaboTaHHOro UC-
nbiTarenbHoro obpasua, Mlla;

Rpf — YCINOBHbIU Npeaen Teky4ectu npu octatodHoMm yanuHeHunn 0,0048d anga nonHopasMepHOro
KpenexxHoro nsgenuda, Mrla;

S — pa3Mep noa KoY, MM;
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Sp — nnowaab nonepeyHoro ceyeHns obpaboTaHHOro UcnbiTaTenbHOro obpasua nepes UCnbiTa-
HUEM Ha PACTSHKEHUE, MMZ;

Sp — HanpspkeHue ot npoobHoun Harpy3ku, Ml1a;

S, — nnowaagb nonepeyHoro ceyeHnsd oopaboTaHHOro UCMbITAaTENLHONO 0bpasua nocne paspbl-
BA, MM?;

Z — OTHOCUTENbHOE CY>XEeHWEe nnoLlaan nonepeyHoro cev4eHns nocne paspbiBa ansg oopadoTaH-
HOro UcnbiTatenbHOro obpasua, %;

o — Yron ckoca wamndbl Ang ncnbiTaHUS Ha pacTsaXXeHue Ha Kocon wanbe;

3 — Yron cKkoca TBepaoro onoka gnga ucnbiTaHua yaapom no roroBKe;

nom — WHAEKC cumBona ang obo3Ha4yeHMa HOMUHANBLHOW BENUYNHBI;

max — WHAEKC cumBona ang obo3Ha4yeHna MmakCumanbHOW BENMUYUHDI;

min — WHAEKC cumBona ang obo3Ha4yeHMa MUHUMAarNbHOW BENUYUNHDI.

5 Cucrema ob60o3Ha4eHMN KnaccoB NPOYHOCTU

CumBON Knacca NnpovYHOCTU Ang O0nToB, BUHTOB W LUMUNEK COCTOUT U3 ABYX YNCEN, pa3aeneHHbIX TOY-
KOW (cM. Tabnuubl 1—3):

- YACNO C NEBOU CTOPOHLI OT TOYKM COCTOUT U3 OAHOWN UK ABYyX LUMp n o3Ha4yaeTt 1/100 HOMMHANBLHOTO
npeagena npoYHOCTU Rm’ "om B Meranackansx (Cm. Tabnuuy 3, nyHkT 1);

- YUCNO C NPaBON CTOPOHBLI OT TOYKM paBHAETCA YMHOXXEHHOMY Ha 10 OTHOLUEHWNIO HOMUHANbHOTIO 3Ha-
YeHna npeagena Tekydyectu (HWKHUKW npenen TeKy4ecTu) Rel_! rom VWM HOMUHANbHOrO 3Ha4Y€HUsA YCIOBHOIO
npegena Teky4ecTtu npu octatoyHOM yannHeHnmn 0,2 % Rpo,2= UM HOMMUHaNbHOIO 3Ha4YEeHUA YCNOBHOIO Npeae-
na tekydectu npu ocraroyHom yanuHeHun 0,0048d Rpf’ ~om (CM. TAbNUUY 3, NYHKTbI 2—4) K HOMUHaNbHOMY
3HA4YEeHUI0 Npeaena NPoYHOCTU HA PaCTAXKEHue Rm! om W NPUBEAEHO B Tabnuue 1 (KoaddULNEHT npeaena
TEKY4YECTH).

Tabnwu Ll & 1 — OTHOLIEHWE HOMWHaNbHOIo 3Ha4YeHUA npegeilia Teky4ecCtrn K HOMUHaJIbHOMY 3HaYeHWKO Tpejelia MNMpoy-
HOCTW

Yncno ¢ NnpaBon CTOPOHbBI OT TOYKM 6 .8 9
R R R
el, nom A pP0,2, hom o pf, nom 0.6 0.8 0.9
Rm, nom Rm, nom Rm, nom
llpumep

KpenexHoe usdesnue ¢ HOMUHaNbHbLIM fnpedesioM NpoYHocmu Ha pacmsixkeHue R, ... = 800 Mlla u koag-
cuyueHmMomM npedestla mexkyvyecmu, pasHbiMm 0,8, 0603HaYaemcsa Knaccom npoyHocmu 8.8. KpenexHoe u3desnue

U3 moeo e Mamepuasna, HO ¢ YMeHbUWIeHHOU Ha2py304YHolUu cnocobHocmbio, 0603HavYaemcs K/i1accoM rpoYyHo-
cmu 08.8 (cm. 10.4).

[lponsBegeHne 3Ha4yeHna HOMMHANbHOIo npegena npPoYHOCTU N KOdMUUUMEHTA nNpeaena TeKy4ecTu
NAE€T HOMMHaANbHLIKM NPEeAen TeKyyecTu B Meranackandax. 3aBUCMMOCTb MeXAy HOMUHanbHbIM MPEAENOM
NPOYHOCTU U YANMMHEHUEM MOCNE pa3pbiBa ANA BCEX KNACCOB NMPOYHOCTU NPUBEAEHA B NPUIMOXKEHUUN A.

MapkmupoBKka Ha Dontax, BUHTaxX U LUNUIbKaxX pasfnu4HbIX KN1ACCOB NMPOYHOCTU U 0003HAYEHUA HA ApP-
nbikax (3TUKeTKax) AomkHbl cooTBeTcTBOBaTh 10.3. [nga kpeneXxHbiX u3genun ¢ yMmeHbLUEHHOW HArpy304HOMN
CNOCODOHOCTLIO cneunanbHble CUMBOIbI MAPKUPOBKK npuseaeHbl B 10.4.

Cucrema 0003Ha4YE€HNI MOXKET ObITb UCMONbL30BAHA ANA Pa3MepPOB, HE BXOAALLUUX B 00N1acTb NPUMEHEHUSA
HacTodLlero craHaaprta (Hanpumep, d > 39 MM), NPU YCNOBUKU BbINONTHEHUSA BCEX TpeboBaHU Tabnuu 2 un 3.

6 MaTtepuanbl

B tabnuue 2 npuBeaeHbl XMUMUYECKU COCTaB cranem u MMHUManbHble TeMNepaTypbl OTNycka O0NToB.,
BUHTOB W LLUNWUNEK PA3NUYHbIX KTACCOB NMPOYHOCTU. XUMUYECKMU COCTAB CTanen A0MmKeH yAOBNETBOPATL YCIO-
BUSAM COOTBETCTBYIOLLUMNX CTAHAAPTOB.

[] pnMeYHYaHNE — JomKHbI ObITb NMPUHATEl BO BHUMaHWEe HallWMOHallbHbl€ HOPpMaTUBHBIE AOKYMEHTHEI MO OIrpaHn4Ye-
HUHO I 3alpelleHo oripeidelieHHbIX XUMWHEeCKUX alteMeHTOB.
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[1ns KpenexXHbIX U3aenun, NnogBepraembix ropayeMy LMHKOBAHUIO NOTPY>KEHUEM, AOMNONHUTENBHLIE TPE-

boBaHuA K mMarepuanam nanoxeHol B NCO 10684.

abnunuya 2 — Ctanu

OrpaHMLIEHHFI Ha XUMWYECKNI
cocTaB (aHanus nnasku, %)2) Temnepa-
Knacc N Typa
MaTepuan n TepmMmmnyeckasa obpadoTka P S B b) OTNyCKa,
NPOHYHOCTHK nC!
He He He He He He MeHee
MeHee | Oonee | bonee | bonee | bonee
4.6 9) O
4 89) — 0,55 | 0,050 | 0,060 %
YrnepoaucTtasa ctanb UNn yrnepoanuctas ctanb ¢ A0- =
5.6°) 6aBKaME 2 YIERor 2 0,13 055 | 0,05 | 0,06 L —
5.89) — |o055|005]| 006 E
6.89 0,15 [ 055 | 005 | 006 | T
Yrnepoguctaa ctanb ¢ gobaBkamu (Hanpumep, B 0.159 | 040 | 0025|0025
nnun Mn, unu Cr), 3akaneHHaa n oTnyLleHHas
8.8 0,003 425
Yrnepogucrtasa ctalnb, 3akaneHHaa U oTnyLlleHHas 025 055 | 0,025 | 0,025
IlernpoBaHHasa cTanb, 3akaneHHaa w 0Tnyu_|,eHHaﬂ9) 0,20 055 | 0,025 0,025
Yrnepoauctaa ctanb ¢ aobaBkamMu (Hanpumep, B 0.159 | 040 | 0025|0025
nnun Mn, unu Cr), 3akaneHHaa n oTnyLleHHas
9.8 0,003 425
Yrnepogucrtasa ctalnb, 3akaneHHasa U oTnyLlleHHas 025 055 | 0,025 0,025
IlernpoBaHHasa cTanb, 3akaneHHaa u 0Tnyu_|,eHHaﬂ9) 0,20 055 0,025 0,025
Yrnepoauctaa ctanb ¢ gobaBkamMu (Hanpumep, B 0209 | 055 | 00250025
nnun Mn, unu Cr), 3akaneHHaa 1 oTnyLleHHas
10.9 0,003 425
Yrnepogucrtaga ctalnb, 3akaneHHada U oTnyLlleHHas 025 0,55 |1 0,025 10,025
JlernpoBaHHaga cTanb, 3akaneHHasa u OTnyLu,eHHaﬂg) 0,20 055 | 0,025 | 0,025
12.90, h), 1) IlermpoBaHHas cTanb, 3akaneHHas v otnylweHHaa 9| 0,30 | 0,50 | 0,025 | 0,025 | 0,003 425
15 g, h), i) Yrnepoauctaa ctanb ¢ gob%aBkamu (Hanpumep, B 028 | 050 |0025|0025]0003 380
nnun Mn, unu Cr, unn Mo), sakaneHHaa n oTnyLleHHas

3) B cnopHbIX cryyasx NpUMeHAEeTCs aHanua NnpogayKuUmi.

b) Conepxanne 6opa MmoxeT gocturate 0,005 % npu ycnoBun, 4To HeaddeKTUBHbLIA Bop KOHTponupyeTcs 406aB-
NeHneM TUTaHa UW/unun anroMuHUA.

©) NS KpeneXHbIX U3fgenuin KnaccoB NPOYHOCTN 4.6 N 5.6, N3roTOBMEHHbLIX XONOAHOW OOBLEMHOW LUTAaMMOBKOW, ANA
0OCTUXEHUNA TpebyeMOM NNAaCcTUYHOCTU MOXET NoTpeboBaThbCcA TepMUuyeckas oopaboTka NPoBONOKK A4NS XONOAHOW 00L-
EMHOW LUTaMMNOBKKU UMK KPeNeXHbIX U3genuin, N3roToOBMEHHbLIX XONOAHOW OOBbEMHON LUTAaMMOBKOMN.

d) Ons aTUX KNaccoB NPOYHOCTM LONYCKAETCH MPUMEHSATL aBTOMAaTHYIO CTalb ¢ MakCUMarbHbIM CofepXXaHneMm:
0,34 % cepbl; 0,11 % pocgpopa; 0,35 % cBuHUA.

¢) B yrnepoAucToii cTanu ¢ fobaskamu 6opa ¢ cogepxaHueM yrnepoaa Huxe 0,25 % (aHanua nnaekv) MUHUMAaT b-
Hoe cogepxaHne mMapraHua AomkHo coctaBnATk 0,6 % anga knacca npodHocTn 8.8 U 0,7 % — ANa KnaccoB NPOYHOCTU
9.8 1n10.9

) MaTepuan aTuUx KNaccoB NPOYHOCTU JOMKEH UMETb TaKyo NPOKanMBaeMocTb, YTOBbI HENoCPeACTBEHHO NOCe
3aKalnku nepeg oTNyckoM nonydanacbh CTPyKTypa, coctodawaa npuonuantensHo Ha 90 % 13 MapTeHcUTa B cepiLueBuHe
Pe3LOOBLIX YYACTKOB KpeneXHbIX N3genui.

9) OTa nerMposaHHas cTanb AOMKHa CofepX)aTb OAUH U3 CREAYIOLMNX NErnpyroLnX aNeMeHToB B YKa3aHHOM MU-
HUMansHoM Konudvectee: 0,30 % xpoma; 0,30 % Hukensa; 0,20 % monudaeHa; 0,10 % BaHaguna. Ecnn cTtanb COAepXUT
0Ba, TPU WK YEeThIpe 3TUX SNEeMEHTa, a cojepaHue OTAeNbHbIX NErUpyoLWNX 3NeMeHTOB MEHbLLE 3HaYeHU, NnpuBe-
LEHHbIX BbilLe, TO NpefenbHOe 3Ha4vYeHue agna onpegeneHna knacca coctaBndaeT /0 % cyMMbl OTAENbHBLIX NpeaernbHbIX
3Ha4YeHUW, NpUBeLEeHHbIX Bhbille, ANA ABYX, TPeX UKW YeThIPeX paccMaTpuBaeMblX NTEMEHTOB.

h) Nns knacca npoyHocTn 12.9 He fonyckaeTca Hanuune oboralleHHoro hocdopom 6enoro crnos, obHapyxuBae-
MOro MeTannorpapuyecknm cnocodom. OH AommKeH OblTb ODHapyXeH NnoagXo4AL MM UcnblTaTeNbHBIM METOAOM.

) OrpaHWYeHUss Npu UCNoMb3oBaHWK Knacca nNpodHocTn 12.9/12.9. HeobXoaMMO yuuThIBaTL BO3MOXHOCTU U3ro-
TOBUTENA KPEMEXHbLIX N3AENUA, yCnoBUA padboTkl U cnocobbl 3aBUHUYNBAHNA. Bo3gencTBMUeE OKpyXKatoLWen cpellbl MOXET
Bbl3BaTb paspyLleHne KpenexHblX N3genni kak 6e3 3alUTHOro NOKpPbITUA, TaK U C NOKPLITUEM U3-3a KOPPO3UMN.

6
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7/ MexaHuuyeckue u (puanyeckue CBOUCTBA

BOonTbl, BUHTbI U LUMUNBKKU YKa3aHHbIX KNacCoOB MPOYHOCTU MPU TEMMEPATYPE OKpyKatloLLeW cpe,ubﬂ)
OOIMKHbI UMETb MEXaHU4eckne u pusnyveckne CBOMCTBa corrnacHo tabnuuam 3—7 He3aBMCUMO OT BUaa UC-
NbiITAHUN — NPOBOAUMbBIX B NpoLiecce NPOon3BOACTBEHHOIO UMMM OKOHYATENbHOIO KOHTPONA.

B pasgene 8 npusegeHa npUMEHUMMOCTb METOA0B UCMNbITAHUW ANSA NPOBEPKN COOTBETCTBUSA KPEMEXKHbIX
N3gennun pasnuyHbiX TUNOB U pa3MepoB TpeboBaHUAM, onpeaeneHHbiM B Tabnuuax 3—7.

[TpuMmeyaHne 1 — HekoTopble TUMBLI KpENEXHbLIX U34ENUA MOTYT UMETb YMEHBLLLUEHHYH Harpy3o4vHYyH Crnocob-
HOCTb M3-3a OCODEHHOCTEN KOHCTPYKUWW, Aa)Ke eCni CBOWUCTBa MaTepuana KpenexHblX U3genuin COOTBETCTBYHT BCEM
TpeOoBaHUAM, YKasaHHbIM B Tabnuuax 2 n 3 (cM. 8.2, 9.4 n 9.5).

pUMedYaHUe 2—HecMOTPs Ha TO YTO B HACTOSLLEM CTaHAapTe NpecTaBneHo OonbLUIoe KONMYeCcTBO KNaccoB
MPOYHOCTU, 3TO HE O3HAYAET, YTO BCE KNacChl NPOYHOCTU NMPUMEHSIIOT AN BCEX KpenexXHblX uaaenuin. JJononHUTenbHbIE
yKa3aHus Nno NPpMMEHEHUI0 KOHKPETHBIX KITacCOB NMPOYHOCTM YKa3blBalOT B COOTBETCTBYHOLLUUX CTaHAapTax Ha NpoayKUUIO.
[1ns HecTaHAapTHLIX KpeNeXHbIX N3A NNl peKoMeHayeTCs BbIOUpaTh Knacckl MPOYHOCTU Kak MOXHO OninKe K yCTaHOBIEH-
HbIM B CTaHAapTax Ha nofobHble KpenexXHble U3aenus.

) YnapHyto BA3KocTb onpegenstoT npu Temnepatype MuHyc 20 °C (cM. 9.14).



© Tadbnunuya 3 — MexaHudeckne n donsnyeckne ceoncTea 6OMTOB, BUHTOB U LUMUIIEK

Knacc NpoYHOCTH

Homep MexaHu4yeckne U pusnyeckune 882)
Y | 9.8 12.9/
yHkTa cBoncTBa 4.6 4.8 5.6 5.8 6.8 10.9
d<16 MM | d> 16 mmb) | 9= 10 MM 12.9
Hom.© 400 500 600 300 900 1000 [ 1200
1 [lpeaen Npo4YHOCTU Ha pacTsaxeHue R, Mlla
He MeHee 400 420 500 520 600 800 830 900 1040 [ 1220
Hom.©) 240 | — | 300 | — — — — — — —
2 HuxHUiA npegen Tekydectn, Ry @, MMa
He MeHee 240 — 300 — — — — — — —
3 YCNoOBHbLIM npefen TekydecTu nNpu OCTaTOYHOM Hom.©) o o o o o 640 640 720 900 1080
yAnuHeHun 0,2%, Ry, Mila HemeHee | — | — | — | — | — 640 660 720 940 | 1100
YCrnoBHBIN npegen Teky4dyecTW MpU OCTaTOMHOM Hom ©) — 320 — 400 480 — — — — —
4 vannHeHun 0,0048d Ana nonHopasMepHOro Kpenex-
Horo nagenua R, MMMa He MeHee — | 34089 | — | 4209 | 480°) — — — — —
HanpsaeHune oT NPOOHOW HarpysKku Spf), Mlla Hom. 225 310 280 380 440 580 600 650 830 970
5 Sp, nom/ReL, min
KoadbdbunumneHT NnpoOHOW HarpysKku Sp, nom/RpO,2, i 094 | 091 093 | 0,90 | 0,92 0,91 0,91 0,90 0,88 | 0,88
Sp, nom/Rpf, min
5 OTHOCUTENBHOE YANTMHEHNE nocne paapblE;a AN L Menee 55 o 50 o o 15 15 10 9 8
00paboTaHHOro UcnbITaTensHOro obpasua A, %
OTHOCUTENBHOE CyXEeHWe nnowagn nocrne pas-
/ pbiBa ANs 00paboTaHHOro UcnblTatenbHoro obpas- He MeHee — 52 48 43 44
ua Z, %
3 YONWHEeHWe nocne paspbiBa MNONHOPasMepHoro He MeHee - 0.24 - 022 | 020 - - - - -
KpenexxHoro nsgennsa A: (CM. npunoxeHue C)
9 [ TPOYHOCTEL rONOBKU He3 paspyLLeHNN
He meHee | 120 130 155 160 190 250 255 290 320 385
10 TBepaocTb No Bukkepcy, HV, F> 98 H
He bonee 2209 250 320 335 360 380 435
He meHee | 114 124 147 152 131 238 242 276 304 366
11 TBepaocTb no bpuHennwo, HBW, F =30 D?
He bonee 2099 238 304 318 342 361 414
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[IpoOomkxeHue mabnuub! 3

Knacc npoYHOCTHU
Homep MexaHu4veckne u pusnyeckue a)
. 3.8
yRKTd cBoncTEA 46 | 48 | 56 | 58 | 638 98 10.9 129/
d<16 Mm@ | d> 16 mmb) | 9= 10 MM 12.9
He mMeHee | 67 /1 79 82 89 —
TBepgocThk no Pokeenny, HRB
He Gonee 95,09 99,5 —
12
He MeHee — 22 23 28 32 39
TBepgocTb no Pokeenny, HRC
He Oonee — 32 34 37 39 44
13 TBepnocTb noBepxHocTn, HV 0,3 He Gornee — h) h), 1) h), ))
BbicoTa Heobe3yrnepoXXeHHOM 30HbI pe3bbbl £, MM He MeHee — V2H, 73 H, 7a H,
14 [nyOuHa nonHoro obe3yrnepoXunBaHna B pe3bbe He bonee - 0015
G, MM ’
YMeHbLUeHWe TBEpAOCTU NOCne NOBTOPHOIO He Gonee
15 — 20
oTnycka, HV
16 PaspyLliatowmmn KpyTawmm MmomeHT Mg, H - M He mMeHee — B cootBeTcTBUK ¢ NCO 898-7
17 YnapHas Baskoctb K, D, I, He MeHee — 27 — 27 27 27 27 m)
18 LlenoCTHOCTL NOBEPXHOCTU — B COOTBETCTBUU C MCO 6157-1M MCO 6157-3

3) 3Ha4yeHWUa He NPUMEHSIIOT A4S CTPOUTENbHLIX BONTOBLIX COEAUHEHWIA.
b) Nns cTpouTensHbIX BONTOBLIX coeAuHeHun d = M12.
¢) HoMWHarnbHbIe 3HaYeHWs NpUBeAEHbl TOMbKO ANA cucTeMbl 0603Ha4YEHNSA KITaccoB NPOYHOCTH (CM. pasgen 5)
9 Mpn HEBO3MOXHOCTN ONpeaeneHns HUKHEro npeaerna Teky4ecTy R, AOMNyCKaeTcAa onpefeneHne ycrnoBHOro npejena Teky4ecTu nNpu oCTaTouHOM YyAJTMHEHUH
0,2 % RpO 5.

e) ,EI,hﬂ KnaccoB NPOYHOCTN 4.8, 5.8 U 6.8 3Ha4YeHUsA Rpf, min HAXOASATCA B CTaAUN UCCNefoBaHNA. YKasdaHHble 3Ha4YeHUA npuBeAeHbl TONBKO AN pacHeTa Koaddu-
LneHTa NpOoOHOW Harpy3kn. OHKU He ABNAKTCA pe3ynbTaTtoM UCMbITaHUN.

") MpobHble Harpyakn npuseaeHsl B Tabnuuax 5 u 7.

9) TBepAOCTb, UBMEPEHHAA Ha KOHUaxX OONTOB, BUHTOB M LLNUMEK, A0IMKHa ObITb He Oonee 250 HV, 238 HB nnu 29,5 HRB.

h) TRepaocTb NOBEPXHOCTU HE AOMKHA ObITh BhILLIE N3MEPEHHOW TBEPAOCTU cepALeBuHbl bornee YyeM Ha 30 eauHUL Mo Bukkepcy, ecnu namepeHnsa TBepaocTy
NOBEPXHOCTU U cepaLeBUHbI NpoBoaAaT npu HV 0,3.

) Mioboe yBenuueHne TBEPAOCTU Ha NOBEPXHOCTU, NPUBOASLLEE K TOMY, YTO TBEPAOCTL MOBEPXHOCTU okasbiBaeTcs boree 390 HV, He gonyckaeTcs.

) Moboe yBenudeHune TBEpAOCTUN Ha NOBEPXHOCTU, NPUBOASLLEE K TOMY, YTO TBEPAOCTL NOBEPXHOCTU oKasbiBaeTcs Gonee 435 HV, He gonyckaeTcs.

K) BHaueHuns onpegensaroTes Npu TemnepaTtype ucnsitaHua munyc 20 °C, cM. 9.14.

) PacnpocTpaHsieTca Tonbko Ha uagenus ¢ d = 16 MM.

M) 3HavyeHus K, HaxogAaTcs B cTagnn nccrnejoBaHus.

n) BMecTo MICO 6157-1 n UICO 6157-3 MOXET NPUMEHATLCA cornalleHne MeXAy U3roToBUTeNeM 1 3akasdnkoM.
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= Tabnunua 4 — MuHuManbHble paspyLuatolime Harpy3ku. Peabba ¢ KpynHbIM LLarom

110¢—1-868 OO d 100

O
Knacc NPOYHOCTHK
Pesbﬁaa) HoMWHanbHagq rnrowadb
(@) pacuYeTHOro cevyeHus 4.6 4.8 5.6 5.8 6.8 8.8 0.8 10.9 12.9/12.9
pe3bbbl A, o2, MM?
| MunHMuManbHasa paspyllatowlas Harpyska Fm: min (AS: nom < Rm mindy M
M3 5,03 2010 2110 2510 2620 3020 4020 4530 5230 6140
M3,5 6,78 2710 2850 3390 39530 4070 5420 6100 7050 8270
M4 3,78 3510 3690 4390 4570 5270 7020 7900 9130 10700
MS 14,2 5680 5960 7100 7380 3520 11350 12800 14800 17300
MG 20,1 3040 3440 10000 10400 12100 16100 18100 20900 24500
M7 28,9 11600 12100 14400 15000 17300 23100 26000 30100 35300
M8 36,6 14600°) 15400 18300°) 19000 22000 29200 32900 38100°) 44600
M10 58,0 232009 24400 290009 30200 34800 46400°) 52200 60300°) 70800
M12 34,3 33700 35400 42200 43800 50600 674009 75900 37700 103000
M14 115 46000 43300 57500 59800 69000 920009 104000 120000 140000
M16 157 62800 65900 78500 31600 94000 1250009 141000 163000 192000
M18 192 76800 80600 96000 99800 11500 159000 — 200000 234000
M20 245 98000 103000 122000 127000 147000 203000 — 255000 299000
M22 303 121000 127000 152000 158000 132000 252000 — 315000 370000
M24 353 141000 148000 176000 134000 212000 293000 — 367000 431000
M27 459 184000 193000 230000 239000 275000 381000 — 477000 560000
M30 561 224000 236000 280000 292000 337000 466000 — 583000 684000
M33 694 278000 292000 347000 361000 416000 576000 — 722000 34 7000
M36 317 327000 343000 408000 425000 490000 678000 — 350000 997000
M39 976 390000 410000 488000 508000 586000 810000 — 1020000 1200000
3) Ecnun B 0603Ha4YeHnn pe3bbbl He yKasaH Luar, NogpasyMeBatoT KpYMHbIiA LWar pe3sbbl.
b) dopmynbl 4ns pacyeTa As nhom NPvBedeHbl B 9.1. 6.1,
©) [Ana KpenexHbIX usgenuii ¢ 4onyckoM peasbbl 6az no UCO 965-4, nognexallux ropayemMy LUMHKOBaHUIO NOrPYXXeHUEM, MPUMEHSIOTCH YMEHbLLUEHHbIE 3HaYe-
HUa no NCO 10684:2004 (cM. npunoxeHue A).
d) Ong cTpouTenbHbIX 6onTOoBLIX coeanHeHuit 70000 H (ana M12), 95500 H (ans M14) u 130000 H (ana M16).




Tabnuua 5 —T1poOHbIe Harpy3kn. Pesbba ¢ KpynHbIM LLAarom

Knacc NPOYHOCTHK
Pesbﬁaa) HomMWHanbHasa NroWwaidb
” 0ACUETHOMO CeUeHMNs Pe3bobl 4.6 4.8 5.6 5.8 6.8 8.8 0.8 10.9 12.9/12.9
AS anb)’ MM2
’ [TpoBHaa Harpy3ka Fp (As, om = Sp: minds |

M3 503 1130 1560 1410 1910 2210 2920 3270 4180 4880
M3 5 6,78 1530 2100 1900 2580 2980 3940 4410 5630 6580
M4 878 1980 2720 2460 3340 3860 5100 5710 7290 8520
M5 14 2 3200 4400 3080 5400 6250 8230 9230 11800 13800
M6 20,1 4520 6230 5630 7640 8840 11600 13100 16700 19500
M7 28 9 6500 8960 8090 11000 12700 16800 18800 24000 28000
M8 366 8240 © 11400 10200 © 13900 16100 21200 © 23800 30400 ©) 35500
M10 58 0 13000 © 18000 16200 © 22000 25500 33700 © 37700 48100 © 56300
M12 84 3 19000 26100 23600 32000 37100 48900 9 54800 70000 81800
M14 115 25900 35600 32200 43700 50600 66700 9 74800 95500 112000
M16 157 35300 48700 44000 59700 69100 91000 9 102000 130000 152000
M18 192 43200 59500 53800 73000 84500 115000 — 159000 186000
M20 245 55100 76000 68600 93100 108000 147000 — 203000 238000
M22 303 68200 93900 84800 115000 133000 182000 — 252000 294000
M24 353 79400 109000 98800 134000 155000 212000 — 293000 342000
M27 459 103000 142000 128000 174000 202000 275000 — 381000 445000
M30 561 126000 174000 157000 213000 247000 337000 — 466000 544000
M33 694 156000 215000 194000 264000 305000 416000 — 576000 673000
M36 817 184000 253000 229000 310000 359000 490000 — 678000 792000
M39 976 220000 303000 273000 371000 429000 586000 — 810000 947000

Ll

3) Ecnn B 0603HaYeHnn pe3bbbl He YKasaH Lar, NoApasyMeBaroT KpYMHbIN War pe3bobi.
b) dopmynbl Anst pacueTa As nom NPVBeAEHBI B 9.1.6.1.

©) [INs KpeneXHbIX U3Aenunil ¢ AoNyckoM pe3bbbl 6az no MCO 965-4, nognexaluux ropsyeMy LMHKOBaHMWIO MOrPy>KEHUEM, MPUMEHSAIOTCH YMEHbLLEHHbIE 3HaYEHUS
no MCO 10684:2004 (cM. npunoxeHune A).

d) Nnsa cTpouTenbHbIX 6onToBLIX coeguHenui 50700 H (ana M12), 68800 H (ans M14) n 94500 H (ans M16).
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> labnuuya 6 — MuHuManbHble paspyllatolme Harpysku. Peabba ¢ Menkum Liarom
Krnacc npoYHoCTY
PesBa HomuHanbHaa nnowagb
(d x P) pacqul-Ero oe;l)el:ﬂmhilzpeabﬁbl 4.6 4.3 5.6 5.8 6.8 3.0 9.8 10.9 12.9/12.9
s, hom
MuHUManbHaqa paspyllatoljaa Harpyska an in (As, om = Rm: min)s

M8 x 1 39,2 15700 16500 19600 20400 23 500 31360 395300 40800 473800
M10 x 1,25 61,2 24500 25700 30600 31800 36700 49000 55100 63600 74700

M10 x 1 64,5 25800 27100 32300 33500 38700 51600 58100 67100 78700
M12 x 1,5 88, 1 35200 37000 44100 45800 52900 70500 79300 91600 107500
M12 x 1,25 92,1 36800 38700 46100 47900 55300 73700 82900 95800 112000
M14 x 1,5 125 50000 52500 62500 65000 75000 100000 112000 130000 152000
M16 x 1,5 167 66800 70100 33500 36800 100000 134000 150000 174000 204000
M18 x 1,5 216 86400 90700 108000 112000 130000 179000 — 225000 264000
M20 x 1,5 2172 109000 114000 136000 141000 163000 226000 — 283000 332000
M22 x 1,5 333 133000 140000 166000 173000 200000 276000 — 346000 406000

M24 x 2 384 154000 161000 192000 200000 230000 319000 — 399000 469000

M27 x 2 496 198000 208000 248000 258000 298000 412000 — 516000 605000

M30 x 2 621 248000 261000 310000 323000 373000 515000 — 646000 758000

M33 x 2 767 304000 320000 380000 396000 457000 632000 — 791000 928000

M36 x 3 865 346000 363000 432000 450000 519000 718000 — 900000 1055000

M39 x 3 1030 412000 433000 515000 536000 618000 855000 — 1070000 1260000

a) dopMynbl AN pacdeTa As nom NPVBeAEHbI B 9.1.6.1.




el

Tabnuua 7 —Tl1poOHbIe Harpy3kn. Pesbba ¢ MENKUM LLIarom

HoMWHanbHasa nnou ladb

Knacc NPOYHOCTIK

Pesr0a pacyeTHOro cevyeHUs pe3bibl 4.6 4.8 5.6 5.8 6.8 3.8 9.8 10.9 12.9/12.9
(@< P) PR
[lpobHan Harpyska -, (Ag nom * Sy nom) H
M8 x 1 39,2 3820 12200 11000 14900 17200 22700 25500 32500 38000
M10 x 1,25 61,2 13800 19000 17100 23300 26900 35500 393800 50300 59400
M10 x 1 64,5 14500 20000 18100 24500 28400 37400 41900 53500 62700
M12 x 1,5 88, 1 19800 27300 24700 33500 38800 51100 57300 73100 89500
M12 x 1,25 92,1 20700 28600 25800 35000 40500 53400 59900 76400 39300
M14 x 1,5 125 28100 38800 35000 47500 55000 72500 31200 104000 121000
M16 x 1,5 167 37600 51800 46800 63500 73500 96900 109000 139000 162000
M18 x 1,5 216 48600 67000 60500 82100 95000 130000 — 179000 210000
M20 x 1,5 212 61200 34300 76200 103000 120000 163000 — 226000 264000
M22 x 1,5 333 74900 103000 93200 126000 146000 200000 — 276000 323000
M24 x 2 384 36400 119000 108000 146000 169000 230000 — 319000 372000
M27 x 2 496 112000 154000 139000 138000 218000 298000 — 412000 481000
M30 x 2 621 140000 192000 174000 236000 273000 373000 — 515000 602000
M33 x 2 761 171000 236000 213000 289000 335000 457000 — 632000 738000
M36 x 3 8695 195000 268000 242000 329000 381000 519000 — 718000 839000
M39 x 3 1030 232000 319000 288000 391000 453000 618000 — 355000 999000

) dopMynbl 4nA pacyeTa A

S, hom

npuBedeHbl B 9.1.6.1.
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8 NpuMeHMMOCTb MEeTOO0B UCMbITAHUN

8.1 OOwWwKne nonoXxeHus

CyLLUECTBYIOT ABE rMaBHbLIE TPYMNMNbl UcnbITaTeNbHLIX cepun FF u MP ana npoBepkn MexXaHU4YEeCKUX U
dOU3NYECKNX CBOUCTB KPEneXXHbiX n3genun, yCtaHoBMeHHbIX B Tabnuue 3. Npynny FF ncnonb3yoT Anga npo-
BEPKU FOTOBbLIX KPeneXHbIX nusgenuu, rpynny MP ncnonb3yotr Anda NpPOBEPKU CBOUCTB MaTepuana KpenexxHblx
n3genunu. STU ABE rpynnbl pasaeneHsl Ha ucnbitatensHble cepun FF1, FF2, FF3, FF4, MP1 n MP2 anga pas-
NMNYHbIX TUMOB KPEeneXXHbIX U3aennn COOTBETCTBEHHO. OHAKO HE BCE MEXaHUYECKME U PU3NYECKNE CBOUCTBA,
npuBeaeHHble B Tabnuue 3, MOryT ObITb onpeAeneHbl AN BCEX TUMOB KPEMNEXHbIX U3AENUN, NPEXae BCEro
n3-3a X paamMepoB U/MnNu Harpy3o4HOM CrocoOHOCTMH.

8.2 Harpy3o4yHada cnoCOOHOCTb KpeneXHbIX nu3gernun

8.2.1 KpenexHble nsgenua ¢ NnOTHOU Harpy3o4yHoOU CNOCOOHOCTLIO

KpenexxHoe usaenne ¢ rnosiHom Harpy3o4HOM CrioCOOHOCTbIO — 3TO NOTOBOE CTAHAAPTHOE UIIM HECTAaH-
NAPTHOE KpPEeneXXHoe usgenue, KoTopoe Npu UCNbITAHUN HA PacCTAXXEHUE COrnacHoO UCNbITATENbHbLIM CEPUAM
FF1, FF2 nnn MP2:

a) paspyLuaercsa Ha cBoboaHOW AnNUHE pe3b0Obl AN KpenexHbIX n3aenun ¢ d, > d,, unu paspyLuaercs Ha
CBOOOAHOWN ANWHE PE3bOLI NN HA rMagKou YacTu CTEPXKHA ANA KPENEXKHbIX N3O ENUN C d.=d,, 1

D) COOTBETCTBYET NO MUHMMANLHOW paspyLUaloLLEN Harpyske Fm, nin 3HAYEHUAM, NMpPUBEAEHHbIM B
Tabnuue 4 nnu 6.

8.2.2 KpenexHble u3genusa € YMEHbLEeHHOWU HAarpy3oyHOU CNOCOOHOCTbIO BCNeACTBUE WUX
reoMeTpuveCKnX XxapakrepucTuk

KpenexHoe nagenue ¢ ymeHbLUEHHOW HArpy304HOM CNOCOOHOCTbIO — 3TO rOTOBOE CTAHAAPTHOE UIN He-
CTaHAAPTHOE KpenexHoe u3aenme n3 matepuana co cCBOMCTBaMu, COOTBETCTBYIOLLMMU Kraccam NPOYHOCTMH,
YCTAHOBMNEHHbIM B HACTOALLEM CTaHOAPTE, KOTOPOE N3-3a CBOUX TEOMETPUYECKNX XapaKTEPUCTUK HE BbIAEP-
XXnBaet TpeboBaHMA NO HArpy3o4yHOW COCOOHOCTU MPU UCNbLITAHUN HA PaCTSXEHWUE COrnacHO UCMbITaTENb-
HbiM cepuam FF1, FF2 nnu MP2.

KpenexHoe nsgenue ¢ yMeHbLUEeHHOW Harpy3o4HOM crnoCoOHOCTLIO 0ObLIMHO HE pa3pyLLaeTCa Ha CBOOO/1-
HOW AnuHe pe3b0bl NP NPoBEeAEHNN UCNbITAHUW COrnacHo ucnboiTarenbHou cepun FF3 nnmn FF4.

B OCHOBHOM AB€ reOMeTpUYeCcKne XxapakTepucTmukn Bbi3biBAOT YMEHbLUEHNE HArpy304HOW CIOCOOHOCTY
KpeneXXHbIX n3aenun no OTHOLLEHUIO K paspyLuatoLlen Harpy3ke pesbobi:

a) KOHCTPYKLUMUA ronoBku — aAng 00nToB U BUHTOB C HU3KOW FONOBKOW C HAPY>KHbIM NPUBOAOM UK Oe3
npuBoaa, UNn ¢ HU3KOU KPyrnowm unu UuMnuHapu4eckon ronoBKkON ¢ BHYTPEHHUM NPUBOAOM, UNTN C MOTAUHOWN

rONOBKOW C BHYTPEHHUM NPUBOAOM;
D) KOHCTPYKLMA CTEPXHA KpeneXHbIX u3aernun, Ansa KOTopbiX HArpy3oyHas crocoOHOCTb, yKa3aHHada B
HaACTOSLLUEM CTaHaapTe, He onpeaeneHa unum He Tpebyercda, HanpumMep BUHT C TOHKUM CTEPXKHEM.
cnbiTatenbHble cepun FF3 (cMm. Tabnuuy 10) ncnonb3yioT ANa KpeneXHblX n3genuin, ykasaHHbIX B Mne-
peyncrneHuun a), cepumn FF4 (cm. Tabnnuy 11) — Anga KpenexHbiX U3genuin, ykasaHHbiX B nepedncneHnin b).

8.3 NMpoun3BoaCTBEHHbLINU KOHTPOSb

KpenexHble u3gennsa, U3rotToBneHHbIE B COOTBETCTBUU C HACTOALLMM CTAHAAPTOM, AOIMKHbI YAOBINETBO-
PATb BCEM TpeboBaHUAM, yKa3aHHbIM B Tabnuuax 3—/7, npyu NPUMEHEHUN BbINONMTHUMbIX UCMbITAHUN, YKA3aH-
HbIX B Tabnuuax 8—11.

HacTtodawun cTaHAapT HE AAET yKkasaHUn, Kakne U3 ucnbliTaHUU U3rOTOBUTENDL AOIMKEH MPOBECTU HA KaXK-
101 NPOnU3BOACTBEHHON NapTUn. OTBETCTBEHHOCTbLIO U3rOTOBUTENSA ABMSETCA BbIOOP NOoAXOAALLNX METOAO0B,
TaKnx Kak npou3BOACTBEHHbLIN KOHTPOSb UM NMPUEMOYHbIM KOHTPOMb, YTOObI rapaHTUPOBaTb COOTBETCTBUE
NPON3BOACTBEHHOW NAPTUMN BCEM NPeAbABNAEMbIM TpeboBaHUAM.

B cnopHbIX cnyyaax NnpuMeHAaT METOAbI UCNbITAHUN COrnacHo pasgeny 9.

8.4 KOHTpONb CO CTOPOHbI NOCTAaBLUKA

[ToCTaBLUMK MOXKET KOHTPONUPOBATb KPEneXHble U3aenus, NCnonb3ysa no CBOEMY BbIOOPY noaxoadALLme
METOAbl UCMbITAHUW, KOTOPbIE COOTBETCTBYIOT MEXAHUYECKUM N (PUINYECKUM CBOMCTBAM, YCTAHOBMAEHHbLIM B
Tabnuuax 3—7.

B cnopHbIX cnyvyasax npuMeHAT METOAbI UCMbITAHUK COrnacHo pasaeny 9.
14
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8.5 KOHTpONb CO CTOPOHBbI NOKynartens

[TokynaTenb MOXXET KOHTPONMMPOBaThb NOCTABINEHHLIE KPENeXHble n3genua MeTogamMmu UCNbITaAHUN, NPU-
BeE€HHbIMU B pasgene 9, uCnonb3ysa UCNbITAHUA, BbIOPaHHbIE N3 COOTBETCTBYIOLLIMX UCTIbITATENbHbLIX CEPUH,
YCTAHOBNEHHLIX B 8.0.

B cnopHbIX crniyyadax npuMeHa0T METOAbl UCMbITAHU cOornacHo pasaeny 9.

8.6 BbINONMHUMBbIE UCNLITAHUA ONA FPYNN KpenexHbIX u3aenum u oopadoTaHHbIX
UCNbITaTeNbHbIX 0Opa3LOB

8.6.1 O0OwWKMe NnonoXxeHus

[TouMeHMMoCTb ucnboiTatenbHbiX cepun FF1—FF4 1 MP1—MP2, ucnonsaytoimx mMetoabl, ONMCaHHbIE B
pasaene 9, onpeaeneHa B tabnuuax 8—13.

McnbiTatenbHble cepun FF1—FF4 cormacHo tabnuuam 8, 9, 10 n 11 npegycMmoTpeHbl ANS UCMbITAHUS
OTOBbIX KPENEXHbIX U3aEennn:

- FF1 — nenbiTanna gnga onpeaeneHnsa CBONCTB roTOBbLIX OONTOB U BUHTOB C MOSTHOW rONOBKOW U MOSNHbIM
NN YMEHbLUEHHbIM CTEPXXHEM (C NOJSTHOM Harpy3o4HOM CNOCOOHOCTLIO), d > d, unu d. = d, (cM. Tabnuuy 8);

- FF2— ucnbiTaHua anga onpeaeneHna CBOUCTB FOTOBbLIX LUMUIEK C NONMHbLIM UKW YMEHbLUEHHbIM CTEPXK-
HeM (C NONHOW Harpy3o4HOWM CnocobHoCTLIO), d > d, unu dg = d, (cM. Tabnuuy 9);

- FF3— ucnbiTaHna ana onpegeneHnsa CBOMCTB roTOBbIX O0NTOB U BUHTOB C d > d, unn d, = d, N YMEHb-
LLIEHHOW HArpy304HOM CNOCOOHOCTLIO B CUMNY Cneayowmnx 0COOEHHOCTEN KOHCTPYKUMK (cM. Tabnuuy 10):

1) HU3Kas ronoBKa ¢ HAPY>XHbIM NMPUBOAOM UK De3 Hero,

2) HU3Kagqa Kpyrnaa unu umnuHapuyeckas rornoska ¢ BHyTPEHHUM MPUBOAOM,

3) noTanHagd ronoBkKka ¢ BHyTPEHHUM MPUBOAOM;

- FF4 — ncnbiTaHua anga onpeaeneHns CBOMCTB roTOBbIX OONTOB, BUHTOB U LUNUIMEK, rMaBHbIM 00pa3om
npeaHasHa4veHHbIEe ANdA NPUMEHEHUS, Korga nonHas Harpy3oyHas cnocoOHOCTb COrnmacHO HACTOSALLEMY CTaH-
0apTy HeobA3aTenbHa UK HEXKenaTtenbHa, HarNnPUMeEpP BUHTbI C TOHKUM CTEPXHEM (C YMEHbLUEHHOW Harpy3ou-
HOW cNOCOOHOCTLIO), d, < d, (cMm. Tabnuuy 11).

NcnbiTatenbHblie cepun MP1 n MP2 cornacHo tabnuuam 12 n 13 npeaHasHa4veHbl AN npoBEPKU CBOUCTB
Martepuana KpenexHoro usagenua n/unn ana paspabdboTku npoueccos. nga aTux ueneun Takke Moryt ObiTb UC-
NONb30BaHbl UCMbITATENbHLIE cepun FF1—FF4;

- MP1 — meToabl anga onpeaeneHnsa CBOMCTB Marepuana KpenexHoro nsgenua n/unu ana paspadoTku
npouecca — obpaboTaHHbIe UCnbITaTeNbHbLIE 00pa3ubl (CM. Tabnnuy 12);

- MP2 — mMeToabl Ana onpeaeneHna CBOMCTB Marepuana nonHopasMepHOro KpenexHoro Usaenusa c
NOJTHOM Harpy3o4HoOu CnocoOHOCTLIO U/unn ana paspadotku npouecca, d, > d unu d, = d (cMm. Tabnuuy 13).

8.6.2 [NpuMeHnMOCTb

[TPUMEHNMOCTb METOA0B UCMbITAHUW ANA FPYNn KPenexHbiX n3qennn AomKHa cOOTBETCTBOBATL Tabmnu-
uam 8—13.

8.6.3 Bbilgaua pe3ynbratoB UCNbITAHUN

Ecnn npu 3akase napTum nokynaTtenb TPeOyeT BblAaTb OTYET, coAepXKallmMn pesynbraTbl UCMbITAHUN, TO
OHU AOMKHbI ObITb YCTAHOBMEHBLI C UCNOSNIb30OBAHUEM METOA0B UCMbITAHUN, ONpPeAeneHHbIX B pa3aene 9 v Bbl-
OpaHHbIX U3 Tabnuuy 8—13. JTtobon cneunanbHbI METOA UCMbITAHUNA, ONMPEAENEHHbIA NMOKynaTenem, AOIMKeEH
ObITb COrnacoBaH BO BPEMS 3aKasa.
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Tabnunua 8 — WcnelTatenbHas cepua FF1 — rotoBble O0MThlI U BUHTBLI € NOSTHOW Harpy3o4YHOW CNOCOOHOCTLHIO

XapaKTepUcTUKK MeToa ncnbiraHUK Knaccbl NPoMHOCTH
46,4.8,56,5.8,6.8 3.8,9.8,10.9,12.9/12.9
Homep no Mysktol | <3 MmMumm | d23mmumm | d<3MMunm | d23 MM UK
Tabnuue 3 [<25d nnn [225d unu [<25d v | 1225d, nnu
b<20d b220d b<20d b220d
1 MuHumManeHblM npegen npodHo- | VicnblTaHWe Ha pacTAXEeHUEe Ha KOCOW 9.1 NF a) NF a)
CTW Ha pacTskeHne R ... lianbe
MicnbiTaHWe Ha pacTshKeHue 9.2 NF a) NF a)
5 HoMWHanbHOe HanpaxeHue oT | VcnblTaHne npobHON Harpyskou 9.6 NF NF
MPOOHON Harpyskn Sy, o,
8 MuHUManbHoe OTHocuTenbHoe | McnbiTaHne Ha pacTshKeHue rnorHopas- 9.3 NF )4 | ©.d NF @l
yaAnMHEeHne nocrie paspblBa As i MEPHbLIX KpeneXHbIX N3genni
9 [TPOYHOCTE rONOBKU McnbiTaHne ronoBkM Ha | 1,9d <1< 3d
NPOYHOCTL d < 10MM 7S 3d 9.8
10 unu 11, TBepaocCTb MicnblTaHne Ha TBEPAOCTb 9.9
unun 12
13 MakcumanbHaa TBepAoCTb No- | McnbiTaHWe Ha HayrnepoXnBaHue 9.11 NF NF
BEPXHOCTU
14 MakcumanbHaa 3oHa obesyrne- | VcnblTaHWe Ha 0be3yrnepoXXnBaHue 9.10 NF NF
POXNBaAHUA
15 CHUXeHne TBepaocTn nocne no- | McnbiTaHue Ha NOBTOPHBLIM OTMNYCK 9.12 NF NF €) €)
BTOPHOIo oTnycka
16 MuHUManbHbIR  paspyluatrolnii | McnelTaHue Ha KpydeHue 9.13 ) ) 9)
KPYTALLMA MOMEHT Mg . 1.6MMSd<10MM, b21d+ 2P
18 LIenOCTHOCTL NOBEPXHOCTU McnblTaHWe Ha AedeKThbl NOBEPXHOCTU 9.15

NF

a) Nns KpeneXHbix usgenuncd 23 MM, [ 22dmn b <2dcm. 9.1.5n 9.2.5.
b) 3HaueHunsa ans knaccoB NPoYHOCTU 4.6, 5.6, 8.8 n 10.9 npepcTaBneHbl B NpunoxeHun C.
©) [N KNaccoB NpoYHOCTN 4.8, 5.8 n 6.8.
Di1=27dunb=22d

€) 3TOT MeTo ABMAETCA apOUTPaXKHbIM UCMNBITAHUEM, MPUMEHAEMBIM B CMOPHLIX Cry4vasax.

") Nns knaccos NPO4YHOCTN 4.6 N 6.8 3Ha4eHUdA He onpegeneHdbl B NCO 898-7.
9) MoXeT 6bITb MCMONb30BaH BMECTO UCMBbITAHUS Ha pacTAXXeHUe, B CNOPHOM criydae NMpUMEHAT UCNbiTaHUE Ha pacTaXeHue.

BbINONHUMO: UCMbITaHWE BO3MOXHO BbIMOMHWUTL COrMAacHo pasgcry 9, B CMNOPHOM Clly4ae UCNblTaHWE AOJ12KHO ObITb npoBeeHO B COOTBETCTBUN C pPai-

nernom 9.

BbINONMHUMO, HO NPOBOAUTCSA, TONMbKO KOraa OAHO3HAYHO 3a4aHO: UCMblTaHWe BO3MOXHO BLIMOMHUTE COrMacHo pasgeny 9 Kak ansrepHaTUBHOE
NCNblTaHWe ANA AaHHOW XapaKTepUcTUKKU (HanpuMep, UCNblTaHUe Ha KpydveHue, Koraa BO3MOXHO UCMbITaHUE Ha pacTsXKeHUe) UNu Kak cneuuarnbsHoe
ncnblTaHne, ecnn ato TpebyeTca cTaHAapTOM Ha NPOAYKLUMIO UK MOKynaTeneM npu 3akase (HanpuMmep, ucnblTaHue Ha yaap).

HeBbINONMHUMO: UCNbITAHUE HE MOXET OblTh npopeaeHo na-3a C|DOpMI::I N/nnu padMepa KpelrexXHoro nagerinA (Hanpmmep, AOJTMHa CIn

HKOM MalJl€eHbKdaA

NNS UCNbITAHWA UNKW n3aenne 6e3 rofioBKN) UMK NOTOMY, YTO OHO MPUMEHUMO TOMBKO K OnpeAeneHHbIM KaTeropmusam KpenexXHbiX Uagenuii (Hanpumep,
ncnblTaHne ansa TepmoobpaboTaHHbIX KpeneXHbIX N3aenni).
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Tabnuua 9 — WcnelTaTenbHasa cepua FF2 — [0TOBb

e WNWUNBKW ¢ NOJTHOW Harpysquoi?'l CNOCODHOCTLIO

XapaKkTepUCTUKK MeToa ncnbiTaHuK Knaccbel NpoYHOCTH
4.6,4.8,56,65.8, 6.8 8.8, 9.8, 10.9, 12.9/12.9
H%MEP ”% MyHKTBI | @ <3 MM NN dz3 MM UNK d <3 MM UK dz3 MM UNK
Tabiinbe Iy < 3d, nnu Iy 2 3d, nnu Iy < 3d, nnu Iy 2 3d, unu
b <20d bz 20d b < 2,0d bz 20d
1 MuHuUManeHeln npegen npPoYHOCTH MicnblTaHWe Ha pacTaXeHune 9.2 NF a) NF a)
Ha pacTaXeHne R, min
5 HoOMWHaNbLHOE HanpsXXeHne oT Npoob- McnblTaHne NpoOHOW Harpys3Kon 9.6 NF NF
HOW Harpy3ku Sp’ nom
8 MWHWManbHOE OTHOCUTENbHOE Y- McnblTaHwe Ha pacTsxeHue non- | 9.3 NF 0),€) | b),d) NF b), )
NTMHEHWEe nocre paspbiBa A . HOpa3MepPHbIX KpeneXHbIX n3genui
10 unun 11, TBepaoCTh McnblTaHWe Ha TBePAOCTb 9.9
nnun 12
13 MakcumManbHaa TBePAOCTb MOBEPX- MicnblTaHWe Ha HayrnepoXuBaHue 9.11 NF NF
HOCTU
14 MakcumanbHasa 30Ha o00e3yrnepo- McnblTaHne Ha obesyrnepoxusa- | 9.10 NF NF
XMBaHUSA H1e
15 CHWXeHNne TBepaOoCTU nocne no- MicnblTaHWe Ha NOBTOPHBIW oTNyCcK | 9.12 NF NF €) )
BTOPHOMO OTMyCKa
13 LlenoCTHOCTE NOBEPXHOCTU MicnblTaHne Ha agedekTel noBepx- | 9.15
HOCTU

m, min-

) Ecnn paspyLleHNE NMPON3oLLTO Ha pe3bDOBOM yYacTKe BBUHYMBAEMOrO KOHLUA LUMUMBKA b
npegena npoYHocTu R
LLlOB cornacHo 9.7.

P)[,23,2dun b 222d

C) BHaueHUs AN KNaccoB npoyHocTn 4.6, 5.6, 8.8 n 10.9 npeacraeneHsl B npunoxeHuu C.

d) nsa knaccos npovHocTn 4.8, 5.8, 6.8.

€) 3TOT MeTo ABMAETCA apOUTPaXKHbIM UCMNBITAHUEM, MPUMEHAEMBIM B CMOPHLIX Cry4vasax.

m'.l

NMPUMEHAKT MUHUMAlTbHYHK TBEeP4OoCTe BMECTO MUHUMaJ1bHOIO

B Ka4vecTBe allbTEPHATUBbLI MOXKET ObITh oripeferieH rnpegerji npo4YHoCTKn Rm, C NCNOJ1b3OBaAHUEM 06pa60TaHHbIX NCMNblTAaTEJ1bHbIX 06p83—

BbINONHUMO: UCMblTaHWE BO3MOXHO BbIMONMHUTL COrMAacHo pa3iely 9, B CNOPHOM CliyHae UCTNblTaHUE OOJ12KHO OblTb npoBeeHO B COOTBETCTBUN C paa3-

neriom 9.

BbinonHUMO, HO NnPpoOoBOAUTCA, TOJNIbKO KOra OAQHO3HAYHO 3a4aHO. UCTblTaHWUe BO3MOXHO BbBINOJIHUTE COMTTaCHO pPas3iclly 9 Kak allbTE€PHATUBHOE
UcnblTaHWe Ana gaHHOW XadPaKTepPUNCTUKK (Hanpmmep, NCrblTaHWUEe Ha KPpyYeHWEe, Korda UCMNblTaHWUE Ha PacCTAXEeHUE BOSMO)I{HO) I KaK CliednaJibHOE
NCrblTaHNE, €CI1N 3TO Tp66y6TCFI CTaHA4apToM Ha MNpoaAyKUWKO UMK NOKyNnartelieM MNnpu 3akaae (-|ar

HeBbINONMHUMO: UCMbITAHUE HE MOXET ObITh npoBeleHO N3-3a qDOpMI::I N/nnu pa3Mepa Kpelex

NS UcnblTaHWi unu 6e3 ronoBkn) UNKU NOTOMY, YTO OHO NMPUMEHMMO TONBKO K onpeaeneHHbIM KaTeropusaM KpenexHblx U3genuii (HanpuMmep, UcnboltaHune
nnst TepmoodpaboTaHHbIX KpeneXHbIX N3genunii).

PUMEP, UCnbITa

HUe Ha yaap).

HOro n3genus (r

arnpuMmep, arinHa CIiMwKoM MalJleHbKaA
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Tadbnuua 10— VMenblTaTenbHaa cepua FF3 — [oToBbIE BUHTLI C YMEHBLUEHHOW HArpy3o4HOW CNOCODHOCTLIO U3-3a KOHCTPYKLMK FrONOBKU

XapaKTe pUCTUKN

MeToa ucnblTaHui

KﬂaCCbIHPOHHOCTH

46,48, 5.6, 5.8, 6.8

8.8,9.8,10.9, 12.9/12.9

H%MEp ”% [YHKTBI d < 3MM UK d = 3MM UK d < 3MM UnNK d = 3MM Unu
Tabliide [ < 2.5d 1unum [ 2 25d vnu [ < 2.5d nu [ 2 25d vnn
b <2,0d b=20d b < 2,0d bz 20d
a) MuHUManeHaa paspyLato- McnblTaHne Ha pacTaXeHue BUHTOB, 9.4 NF a) NF a)
LLlaa Harpyska HepaspyLlatolineca Ha cBOOOAHOW ANUHE
pe3bObl U3-3a KOHCTPYKLUWN FONMOBKA
10 unun 11, TBepaoCTL MicnblTaHne Ha TBEPAOCThb 9.9
nnum 12
13 MakcuManbHaa TBepAOCTb McnblTaHWe Ha HayrnepoXmnBaHue 9.11 NF NF
NOBEPXHOCTU
14 MakcumManbHaa 30Ha 00eay- McnelTaHne Ha obe3yrnepoXXnBaHne 9.10 NF NF
mepoXnBaHUA
15 CHWXeHWe TBepaocTU Mo- McnblTaHWe Ha NOBTOPHbLIN OTNYCK 9.12 NF NF b) o)
Cne NOBTOPHOro OTNyckKa
18 LlenoCTHOCTL NOBEPXHOCTU McnblTaHWe Ha gedeKkTbl NOBEPXHOCTU 9.15

) CM. MMHUMarbHYIO pa3pyLUatoLLYo Harpy3Kky B COOTBETCTBYIOLLEM CTaHAapTe Ha NPOAYKLUMUIO.
b) 3TOT MeToa ABnNAeTCA apOUTPAKHEIM UCMLITAHMEM, NMPUMEHAEMBIM B CMOPHBLIX CRyYasix.

BbINONHUMO: UCMbiITAHWE BO3MOXHO BbINONMHUTL COMNAacHo pa3iely 9, B CNOPHOM Cliydae UCTblITaHWE 0 O0J1XKHO ObITb npoBeieHO B COOTBETCTBUW C Pa3-

nenom 9.

BbINONMHUMO, HO NPOBOAUTCA, TONMbKO KOrga O4HO3HAYHO 3a[4aHO: MCMblTaHWE BO3MOXHO BbIMOMHUTL COrnacHo pasaeny 9 Kak ansrepHaTUBHOE
MCnblTaHWe AN AaHHOW XapaKTepUCTUKKN (HanpuMep, UCrnblTaHWe Ha KpyyveHue, Koraa UcnblTaHue Ha pacTsiXKeHne BO3MOXHO) UMK Kak crneumnanbHoe Uc-
MblITaHWe, ecnun 310 TpebyeTca cTaHAapTOM Ha NPOAYKLMIO UMW NOKynaTeneM npu 3akase (Hanpumep, UcnelTaHue Ha yaap).

HeBbINONMHUMO: NCMNbITaAHUE HE MOXET ObITh npoBejeHO N3-3a CbOpMI::I n/nnu pa3dMepa KperexXHOro n3gerinA (Hanpmmep, AJ1MHa CITn

HKOM MaJl€eHbKaA

AN UCNbITaHUA UK ©e3 ronoBKN) U NOTOMY, YTO OHO NMPUMEHUMO TOMNBKO K OnpeeNieHHbIM KaTeropusiM KpeneXHblX n3aennin (HanpumMep, ucneltaHune
NNsi TepMoobpaboTaHHbIX KpeneXHbIX N3aenui).
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Tabnuua 11 — UcnbiTaTtenbHaa cepuna FF4 — [oToBble OONTLI, BUHTHl U LWNUMBKA C YMEHBLUEHHOW HArpy304HOW CNOCOOHOCTLIO (HanpuMep, U3-3a TOHKOMo CTEPXKHA)

Tbl MOBEPXHOCTK

Xapal{TepHCTMI{H MeToAa NcnbITaHUA Knacchbl NPOYHOCTH
46,56 8.8, 9.8, 10.9,12.9/12.9
Homep no . d <3 MM UMK dz3 MM UK d<3 MM UMK dz3 MM UNK
Taﬁnmu'e 3 yRKTB AIMHA yTOHEHHOH AJTMHA yTOHEHHOI?I AJTMHA yTOHEHHOI?I AJTAHA yTOHEHHOI?I
Yyactn < 3d,, YyacTun = 3d, Yyactn < 3d,, Yyactn z 3d,,
mnum b < d mnm b = d mnm b < d unm b = d
1 MuHUManbeHbIM Npegen Npoy- MicnblTaHWe Ha pacTa- 9.5 NF a) NF a)
HOCTU Ha pacTsbkeHne R . XeHune ana OonToB, BWH-
TOB W LUNUNEK C TOHKUM
CTEPXKHEM
10 nnun 11 TBepaoCTh MicnblTaHWe Ha TBep- 9.9
nnu, 12 N0CTb
13 MakcumanbHaa  TBepaoCTb MicnblTaHWe Ha Hayrne- 9.11 NF NF
NOBEPXHOCTU poOXnBaHue
14 MakcumManbHaa 30Ha o0b0eay- McnblTaHne Ha 00e3y- 9.10 NF NF
rMepoXnBaHuA rmepoXuBaHue
15 CHWXeHWe TBepAoCTH nocne McnbiTaHue Ha nosTop- | 9.12 NF NF b) b)
NOBTOPHOIoO OTNycKa HbIW OTNYCK
18 LlenoCTHOCTL NOBEPXHOCTU MicnblTaHWe Ha gedek- 9.15

3) BenuunHa R, CBsi3aHa ¢ nnowjajbto r
0) 3ToT MeTog ABnAETCA apOUTPAKHLIM UCMBITAHWEM, MPUMEHSEMBIM B COPHLIX CryYasX.

OMNepPeYHOro ce4eHnsa TOHKOMO CTEPXKHSA Ay = atd52/4.

NF

BbINONHUMO: UCNbiITaHUE BO3MOXHO BLINONTHUTEL COMMacHo pasgcerly 9, B CMMOPHOM CliyHae UCTblTaHWUe OJ12KHO ObITb npopejeHO B COOTBETCTBUN C PaA3-

nenom 9.

BbinONHMMO, HO NPOBOAUTCA, TONbKO KOr4a OAHO3HAYHO 3a4aHO: UCMblTaHWE BO3MOXHO BbLIMOMHUTL COrMacHo pasfeny 9 Kak ansrepHaTUBHOE
NCMNblTaHWe ANSA AaHHON XapaKTePUCTUKM (HanpuMep, UCMbITaHUe Ha KpyYeHne, Korga UCMblTaHUe Ha pacTsXeHne BO3MOXHO) UK Kak cneuunanbHoe UC-
NblTaHWe, ecnn 3To TpebyeTcsa cTaHAapTOM Ha NPOAYKLUMIO UK NoKynaTenem npu 3akase (Hanpumep, UcneiTaHne Ha yaap).

HeBbINONMHUMO: UCNbITaHNE HE MOXET ObITb NPOBEAEHO N3-3a DOPMBI U/UNN pasMepa KPeneXxHoro naaenuns (HanpuMmep, AfMHa CNULLIKOM ManeHbKas
NS UcnblTaHuiA unu 6e3 ronoBKn) UNKU NOTOMY, YTO OHO MPUMEHUMO TONBKO K ONpeAeneHHbIM KaTeropusam KpeneXHblX n3aenunin (HanpuMep, UcnbiTaHme
NNs TepmMoobpaboTaHHbIX KpeneXHbIX N3aenui).

ol
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Tabnuua 12 — UcnbiTaTteneHaa cepua M

P1 — CBoicTBa MaTtepuana, onpeaensiemMble Ha 06paboTaHHbIX UCMBITAaTENBHBIX 0Dpa3sLax

Xapal{TepMCTMI{H MeToa NCNbITaHUI Knacchbl NPOHYHOCTH
46, 5.6 3.8,9.8,10.9,12.9/12.9
Homep no dz45 MM 3<d<45 MM 45<d<16 MM ad>16 MM
Tabnuue 3 [yHKTb! 3 jd:;’S _MI:: ndy;z3 MM ndy<dypin nd;z 3 MM ndyz0,75d,
b>§mz32'%da) mbzdn mbzd mbzd mbzd
) - [2d+26MM®) (1126508 2.9) |nizd+26 Mm99 | niz55d+8mmd) 0 9)
1 MuHUManeHeln  Npegen
NMPOYHOCTU Ha pacTaAXeHue
Rm, min
2 MUHUManbHLIA  HUKHWIA h) h) NF NF NF
npegen Teky4yectTn Ry .
3 MWHWManbHBIA  YCNOB- NFM) NFM)
y MicnblTaHWe Ha
HbIN Npefen TeKy4yecTu npu
pacTaxXeHne obpa-
OCTaTOYHOM YOANMUHEHUN 9.7
02% R | OOTaHHBLIX UCMNbITa-
'~ "™ "°p0,2, min TenbHbLIX 0Opa3LIoB
6 MWHUManbHOE OTHOCHK-
TenbHOEe yaANMIMHEHWE nocne
paspbiBa A i
I4 MWHUManbHoOe cyXeHue NF NF
nnowaan nocne paspbiBa
Zmin
10 unmn 11, TBepAoCTb VcnbiTaHUe Ha 9.9
nnum 12 TBEPAOCTb
13 MakcumanbHas TBEP- MicnblTaHWe Ha 9.11 NF NF
0OCTb MOBEPXHOCTH HayrnepoXueaHue
14 MakcumanbHas 30Ha MicnblTaHne Ha 9.10 NF NF
00e3yrnepoXXmBaHus 00esyrnepoxunBaHue
17 MuHuManeHaa ypapHas McnblTaHne Ha 9.14 NF J) NF
BA3KOCTb KV’ in yvaap d > 16 MM u [V
Mnn > 55 MM
18 LlenoCTHOCTL NOBEPX- McnblTaHne Hage-| 9.15
HocTuK) dheKTbl MOBEPXHOCTH

3) Mpu onpegeneHun MUHUManbHON 0BLLYe ANUHBI WNuek, HeobxogumMo 4o6aBnsTs 1d B popMysie AMWHBI.
b) Inst 6onToB 1 BUHTOB [ = 5d npu onpegeneHnn Z,..
©) [N Wnunek [, 2 6d npu onpeaeneHnn Z.....
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OkoHYaHUe mabnuubi 12

d) [ins 60nToB 1 BUHTOB [ 2 d + 20 MM npu onpegenexnn Z, .
©) Ins wnunek i 22d + 20 MM npu onpegenexHnn £
") insi 6onToB 1 BUHTOB [ = 4d + 8 MM Npu onpegenerdnn Z,..
9) Nins wnunek ly 2 5d + 8 MM Npwn onpeaenennn Z
") B cnyyasx, Korga HUXHUIA npefen TeKy4ecTH Rl HE MOXeT ObITb onpefeneH, AonyckaeTca onpefenaTh YCrnoBHbIN Npeen TeKy4ecT Npu 0CTaToOYHOM YaAIU-

HeHun 0,2 % RpO 5.
) MoxeT 6bITb BKIHOHEHa CNMOLIHAS YacTb rONOBKM.
)) Tonbko ANs Knacca NpoYHoCTH 5.6.
K) OnpegenstoT fo 06paboTKK.

min-

min-

NF

BbiNONHUMO: UCNblTaHWE BO3MOXXHO BLINONMHUTE COrMacHo pa3fierly 9, B CMOPHOM CliyHae UCTblTaHWUe 4OJIXHO ObITb npopeaceHO B COOTBETCTBUN C Pa3-

nenom 9.

BbIinONHMMO, HO NPOBOAUTCA, TONbKO KOr4a OAHO3HAYHO 3a4aHO: UCMblTaHNe BO3MOXHO BLIMOMHUTL COrMacHo pasfeny 9 Kak ansrepHaTUBHOE
NCNblTaHWe ANSA AaHHON XapaKTEPUCTUKK (HanpuMep, UCMbITaHWe Ha KpyYeHne, Koraa UCMblTaHue Ha pacTsXeHne BO3MOXHO) UK Kak cneuunanbHoe UC-
NblTaHWe, ecnn 3To TpebyeTcsa cTaHAapTOM Ha NPOAYKLUNIO UKW NOKynaTenem npu 3akase (Hanpumep, UcnbiTaHne Ha yaap).

HeBbINOMHUMO: UCMBITaHNE HE MOXET BbITh NPoBeAeHO N3-3a POPMblI U/UNKN pasMepa KpenexHoro nagenusa (HanpuMmep, ArnHa CNuLKOM ManeHbKas
NN UCMbITaHWA nn 6e3 ronoBKK) UNKU NOTOMY, YTO OHO NMPUMEHNUMO TONBKO K onpeAeneHHbIM KaTeropusam KpenexXXHblxX U3genuin (Hanpumep, ncneltaHue
NNsi TepMoobpaboTaHHbIX KpeNeXHbIX N3aenui).

Tadbnunuya 13 — UcnblTateneHaa cepua MP2 — CBOUCTBa Matepuana, onpefenaemble Ha rotoBblix OD0nTax, BUHTax U LWNUMBKaxX ¢ NONHON Harpy3o4HOM CNOCODHOCTLIO

XapaKkTepUCTUKK MeToa ncnbiTaHUK Knaccbkl NpoYHOCTH
Homep o 4.6, 5.6 4.8, 5.8, 6.8 8.8, 9.8, 10.9, 12.9/12.9
Tabnuue 3 ' [YHKTb!
H dz3MmMniz27d8 nbz22d
1 MWHUManbHbIA Npegen NPOYHOCTY McnblTaHwe Ha pacTsxeHue roto- | 9.2 d) d) d)
Ha pacTskeHne R o BbIX KpeneXHbIX N3gennm
4 MWHUManbHbIM YCNOBHLIN npeaen McnblTaHWe Ha pacTaXeHWe NoTHO- 9.3 b) C)
TEKYy4YeCTU MNpU OCTaTOMHOM YAJIMHE- | pa3dMepPHbIX KpeneXHbIX n3genun
HUK 0,0048d Rpf, i
5 HoMWHanbHOe  HampsKeHue  oOT McnbiTaHne MpoBHOR  Harpy3Koii 9.6 d) d) d)
NPOOHOW Harpy3Kku Sp nom FOTOBbLIX KpeneXHbIX nagenui
3 MuHuManebHoe yanuHeHue nocne McnblTaHne Ha pacTaXeHWe NnofHo- 9.3 €)
paspblBa As i PasMepPHbIX KpeneXHbIX N3genni )
10 unn 11, TBEpPAOCTL MicnblTaHWe Ha TBEPAOCTL 9.9
nunum 12
13 MakcumManbHaa TBepAoCTb MO- MicnblTaHWe Ha HayrnepoXxumBaHue 9.11 NF NF
BEPXHOCTU
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OkoHYyaHue mabnuubi 13

XapaKkTepUCTUKK MeToa ucnbelTaHun Knaccbl NPOYHOCTH
Homep o 4.6,5.6 48,5.8,6.8 8.8,9.8,10.9, 12.9/12.9
GnuLe 3 [TYHKTBI
1e d23umMun 122,76 u b 2 22d
14 MakcumManbHaa 30Ha 00e3yrnepo- McnblTaHne Ha 00e3yrnepoXxunBa- 9.10 NF NF
XUBaHUSA Hue
15 CHUXeHWe TBepaoCTU nocne no- MicnblTaHWe Ha NOBTOPHLIM OTNYCK 9.12 NF NF )
BTOPHOIo oTnycka
18 LlenoCTHOCTE NOBEPXHOCTU McnblTaHWe Ha aedeKTbl NOBEPX- 9.15
HOCTW

NF

a) MINa BBMHYMBAEMbBIX KOHLIOB LLMUIEK, KOTOPLIE BhlAEpXMBAKOT Honee BLICOKUE Harpy3ku Ha pacTsSXKEHUe, YeM raeyHble KOHLbI, Unu AN LWnunek ¢ peasboi no
BCen AnNuHe c /[, 2 3,2d.

b) Nna knaccos NpoYHocTM 4.6 1 5.6 YCNOBHLIN NpeAen TeKy4ecTn Npyu oCTaToOYHOM yanuHeHun 0,0048d Rpf He onpeaeneH B Tabnuue 3.

¢) 3Ha4yeHUsA He onpefeneHsi.

D1225dub=20d.

¢) 3HayeHus A NpedcTaBneHbl B NpunoxeHun C Ans crnpaBKu.

) 3ToT MeTop aBnAeTca apbUTPaXHLIM UCTIbITAHNEM, MPUMEHSEMBIM B CMOPHBLIX CRyYasx.

BbINONHUMO: UCNbITaHWE BO3MOXHO BbINONHUTE COrMacHo pasgeny 9, B CNOPHOM cnyYae UcnblTaHUe AO0MKHO ObITh NPOBEAEHO B COOTBETCTBUN C pas3-
nenom 9.

BbinONHMMO, HO NPOBOAUTCSA, TONbKO KOrAa OAHO3HAYHO 3a4aHO: UCMblTaHNe BO3MOXHO BbINOMHUTL COrMacHo pasfgeny 9 kak ansTepHaTUBHOE
NCMblTaHWe ANSA AaHHON XapaKTEPUCTUKN (HanpuMep, UCMbITaHUe Ha KpyYeHUe, Korga UCnbiTaHUe Ha pacTsaKeHUe BO3MOXHO) UK Kak cneumanbHoe UC-
NblTaHWe, ecnn 3To TpebyeTcsa cTaHAapTOM Ha NPOAYKLUMIO UK NoKynaTenem npu 3akase (Hanpumep, UcneiTaHne Ha yaap).

HeBbINONHUMO: UCMbITAHWE HE MOXET ObITh NPOBEeAEHO U3-3a hOPMbl U/UMNN pa3Mepa KpenexXHoro nagenus (Hanpumep, ANMHa CNULLKOM ManeHbKas
NN UcnblTaHWiA unu 6e3 ronoBKn) UNKU NOTOMY, YTO OHO MPUMEHUMO TONBKO K ONpeAeneHHbIM KaTeropusam KpenexHblX n3gennin (HanpumMep, ncnbiTaHue
NNs TepmMoobpaboTaHHbIX KpeneXHbIX N3aenui).
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9 MeToabl UCNbITAHUN

[OCT P NCO 898-1—2011

9.1 UcnbiTaHMe Ha pacTAXeHUe Ha KOCOM Lanode rotoBbiX OONTOB U BUHTOB (He BKIlOYaA

LWINUIIbKWU)

9.1.1 O0wWMe NoONoXeHus

Ha3Ha4yeHne 3TOro UCNbITaAHUA Ha PacCTAXEeHUe B onpeaeneHnn OgHOBPEMEHHO:

- fpegena nNpovYHOCTU Ha PACTAXEHUE TOTOBDLIX OONTOB U BUHTOB Rm;

- LIENOCTHOCTU NEPEXOQHOIO y4aCTKa MEXAY ronoBKOW U MMAagKknuM CTEPXKHEM Unu pe3bbon.

9.1.2 NpUMEHNMOCTDb

OTO UCNbITAHNE NPUMEHSAIOT AN OONTOB 1 BUHTOB € Uy 6e3 rnaHua, UMEKLLUX CneayloLlmne xapakTe-

PUCTUKMN:

- ONopHas NOBEpPXHOCTb NMOCKas Unu sybyarag;

- TONOBKAa NpPo4vHee, YeM pPe3b00BON y4aCTOK;

- TONOBKA Npo4vHee, Yem nobas rnagkas 4actb CTEPXKHS;

- AnameTp nobon rnagkon Yactu ctepxHsa d, > d, unu d, = ds;

- HOMUHaNbHAaA anuHa / 2 2,54;

- AnnHa pe3bbnbl b = 2,04,

- cTpoUTEnbHbIE DONTLI C b < 2d;

-3 MM £ d <39 MM;
- BCE KIiaccCbl NPO4YHOCTMH.
9.1.3 ObopyaoBaHue

ObopyaoBaHue Ana UCNbITaAHUSA Ha pacTaXkeHue aomkHo cootBeTcTtBoBaTb MCO 7500-1. CamMoLEeHTPU-

PYIOLLIMECS 3a>KUMbl HE UCMONb30BAaTh.

9.1.4 AcnbiTaTenbHoe yCTPOUCTBO
3a)XXMMbl, KOcasa wWwanbda n aepxaBkn 0MKHbl COOTBETCTBOBATL CNeAyloLLNM TpeOoBaHUSAM:

- TBepaocTtb 45 HRC MUH;

- NoNie gonycka BHYTPeHHEN pe3bObl AepKaBKuU cornacHo tabnuue 14;

- ANaMeTp 0TBEPCTUA d|, cornacHo tabnuue 15;
- Kocasa wanba cornacHo pucyHky 1 n tabnuuam 15 n 16.

Tadbnuua 14 — Nona AoNycKoB BHYTPEHHEN pe3blbl AepXKaBKu

OKoH4YaTenbHada obpaboTka
KpeneXHbIX U3nenuu

[Tona fonyckoB pes3bibl

KpeNnexXHbIX n3gennun o HaHeceHUs
nroodoro NOKPbITUA NOBEPXHOCTH

BHYTPEHHEN pe3bbbl AepXaBKy

[Tocne npouecca U3roToBNeEHUA oh unun 69 oH
ONEKTPONUTUYEeCcKoe MOKpbITUE MO 69, 6e nnu of oH
NMCO 4042
LINHKOBOE JellyndaToe NOKpbITUE 69, 6e unu of oH
no NCO 10683
[opAavee UWMHKOBaHWE NOrpyXeHu-
eMm no NCO 10684 nna coeAnHEHUN C
raMkamu, ¢ NoaMum OnNycKoB pe3bObl:
- 6H b6az OH
- BAL 69 unun 6h OAZ
- BAX 6g unu Bh BAX

McnbiTatenbHoe YyCTPOWCTBO AOIMKHO ObITb AOCTATOYHO XKECTKUM, 4YTODObl 00ecnevnTb nU3rmnd Ha nepe-

XOQHOM y4acTKe MeXay rofnoBKOW U rmaaKkon 4acTblo CTEPXKHA UNK pe3bbon.
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a) Pagunyc unu packa 45°. Cm. Tadbnuuy 195.

PucyHok 1 — HarpyxeHune Ha Kocol Wwanbde rotoBbIX OONTOB U BUHTOB

Tadbnunua 15— [uameTpbl OTBEPCTUA N pagnychl ANa KOCOW Wandbl
Pasmepbl B MUNNTUMETpPaX

HoMWHanNbHbIN ) . o) HoMWHanNbHbIN a2 . o)
AnameTp pesbibl d He MeHee He bonee 1 AnameTp pe3bobl d He mMeHee He Gonee 1

3 3,4 3,98 0,7 16 17,5 17,77 1,3

3,5 3,9 4.08 0,7 18 20 20,33 1,3

4 4,5 4,68 0,7 20 22 22,33 1,6

5 5,5 5,68 0,7 22 24 24,33 1,6

0 6,0 6,82 0,7 24 26 26,33 1,6

/ 7,0 /,82 0,8 27 30 30,33 1,0

3 9 9,22 0,8 30 33 33,39 1,6

10 11 11,27 0,8 33 36 36,39 1,6

12 13,5 13,77 0,8 36 39 39,39 1,0

14 15,5 15,77 1,3 39 42 42,39 1,6

a) CpegHui pag no UCO 273

0) na 6onTOB ¢ KBaApPaTHBIM MOArOMOBKOM OTBEPCTUE AOMKHO BbITh JOCTATOYHLIM A8 pa3MeLleHnsa KBagpaT-
HOrO NOATONOBKA.

©) Ansi usgenus knacca To4HocTu C 3HaveHUe paguyca ry BEIMUCTSIOT Mo popMyne

Fq4= Mooy + 0,2,

A€ Max = (da max ds min)/2'

Tabnunua 16 — Yron ckoca wWandsl o, rpagycel, 4Na UCMbITaHUA Ha pacTAXEHUE Ha KOCOW Wanbe

Knacchbl NPOYHOCTY
OMUHAMLH LI GONTOB W BUHTOB C ANMHOW rMaaKoi YacTu BUHTOB C pe3bGol A0 ronoBKU U GONTOB U BUHTOB C
auameTp pesbobl CTePXHA /g 2 2d ANUHOW rNajKoW YacTu CTEpXHS [, < 2d
d, MM 46,48, 5.6,658,6.8,8.8,98,109 12.9/12.9 46,4.8,5.6,5.8,6.8, 8.8, 9.8, 109 12.9/12.9
o+ 30
3<d<20 10° 6° 6° 4°
20 < d <39 6° 4° 4° 4°

24



[OCT P NCO 898-1—2011

[1na rotoBbIX OONTOB U BUHTOB C AMAMETPOM OMOPHOU NOBEPXHOCTU rONOBKU CBbIle 1,7d, HE BblAEP-
XXUBAIOLLIMX UCMbITAHNA HA PacCTAXXEeHUE Ha KOCOW Luande, rornoBka MOXKET ObiTb oOpadotaHa Ao 1,7d, n 3K
n3genua MoryT ObiTb MOBTOPHO UCMbITAHbI NPU yrne ckoca wanodbl cornacHo tadbnuue 16.

Kpome TOro, Ang rotoBbiX OONTOB U BUHTOB C ANAMETPOM OMOPHON MOBEPXHOCTU rONnoBKK cBbille 1,9d
yron ckoca wwanosbl, paBHbi 10°, MOXET ObITb YMEHbLUEH A0 6°.

9.1.5 lNpoueaypa ucnbiTaHnUA

KpenexHble n3genns UcnbiTbiBAOT Ccneaylowwmum oopasom.

Kocyto wandy, pasmepbl KOTOpou onpeaenator no 9.1.4, ycraHaBnNMBalOT No4 ronoBKkon 6onTta unn BUH-
Ta, Kak nokasaHo Ha pucyHke 1. CBobogHas anuHa pe3bOsbl /., NoaBeEpraemas Harpy>keHuto, 10mkHa ObITb He
MeHee 1d.

[1na ctpouTenbHbIX OONTOB, UMEKOLLMX KOPOTKYIO ANMMHY pe3bObl, UCMbITAHME HA PACTSXEHNE HA KOCOU
Lande MOoXeT ObITb BbINOMHEHO NpK CBOOOAHOW ANUHE pe3bbbl /i, MeHbLUE, Yem 1d.

McnbiTaHne Ha pacTsaXXeHne Ha Kocon lanbe BbINONHAT B cOOTBETCTBUU ¢ ICO 6892-1. CKOPOCTb UC-
NbiITaHUN, onpegensaemMas npu cBOOOJAHOM X0o4e TpaBepPChbl, HE A0IMKHA NPeBbILLATL 25 MM/MUH.

McnbiTaHWe Ha pacTaAXXeHue AOMKHO ObITb HEMPEPLIBHLIM 40 HACTYNNEHUA pa3pbiBa.

[1py 9TOM M3MEPAIOT pa3pyLUAlOLLYIO Harpy3Ky F ..

9.1.6 Pe3ynbraTtbl UCNbITAHUA

9.1.6.1 OnpeaeneHne npeaena NPOYHOCTU Ha pacTsikeHne R

9.1.6.1.1 Metoa

Bbluncnenne npegena npo4HOCTU Ha pacTskeHue R OCHOBbIBAE€TCA HA HOMUHANbLHOW NNOLAAN pac-

YETHOI0 CeYeHUs AS’ "om W Pa3pyLuatoLien Harpyske F ., U3BMEPEHHOMN NPU UCNbITAHUN:
R, = 'm
M A )
S, hom
2
7C d2+d3
ae As,nom :4( > ) ,

34eCb d, — HOMUHanNbHbLIW CPEAHUA AnamMeTP Hapy>KHOW pe3bObl B cooTBeTCTBUN C NCO 724;
03 — HOMMWHanNbHbIN BHYTPEHHUWA ANAMETP HapYy>KHOW pe3bObl MO AHY BNaguHbl, BbIMUCIIEHHbLIN NO

dopmyne
H
d> =d; ——,
3 5
30eCb d; — HOMWHanbHbIN BHYTPEHHUI AMaMETP Hapy>KHOU pe3bObl B cooTBeTCTBUM ¢ NCO 724;

H — BbIiCOTa UCXOAQHOro TpeyronbHuka pesbdbl B coorBeTctBumn ¢ MCO 68-1.

3Ha4YeHNa HOMUHaNbHOW NNOLLIAAN PACYETHOIO ceyeHuna A npuseeHbl B Tadbnuuax 4 n 6.

9.1.6.1.2 TpeboBaHus

[lna 6onTtoB 1 BUHTOB C d. > d, U BUHTOB C pe3b0OOM 0 rONOBKN paspbiB AOMMKEH NPOUCXOAUThL Ha CBO-
0oaHOW AnnHEe pe3bb0BOro y4yacrka.

[nsa kpenexHblx n3genuin ¢ d, = d, paspbiB AOMKEH NPOUCX0AUTL HA CBODOAHON ANUHE pe3b0bl nnu Ha
rmaakon 4YacTu CTEPXKHA.

[lpeaen NnpoyHOCTM R AOMKEH yAOBNETBOPATbL TpeboBaHMAM, yCTaHOBMNEHHbIM B Tabnuue 3. MuHu-
ManbHaa npegenbHaa paspyLuatoLlaa Harpyska Fm! +in AOJDKHA YA0BNETBOPATbL TpeboBaHNAM, YCTaHOBNEH-
HbIM B TabnNMuax 4 n 6.

S, hom

puMeyaHune — [pn yMeHbLUEHUN ANAaMETPOB BO3pacTaOT pasnumymsa Mexay HOMUHaIBHON nolwajbio pac-
YETHOro CEeYEHUs1 N0 CPaBHEHNIO ¢ 3hPEeKTUBHON NMMoLaabio NonepeyHoro cedenuns. Korga TBepaoCcTb UCNONb3IYIOT AN
MPOWN3BOACTBEHHOIO KOHTPOMNSA, 0CODEHHO AN ManblX AUaMeTPOB, MOXET NoTpeboBaTbCs YBENMYEHNE TBEPLOCTUN CBbILLE
MUHUManbHOW TBEPAOCTMW, YCTaHOBIEHHOW B Tabnuue 3, ANA AOCTMXEHUA MUHUMAaIbHON NpeferibHON paspyluatoLlei
Harpys3Kku.

25



[TOCT P NCO 898-1—2011

9.1.6.2 OnpeaeneHne LENOCTHOCTN NEPEXOAHOINO y4acTka Mexay ronoBKOU U rmagknum CtepXHeM/pesb-
bon. TpeboBaHuUA

Pa3pbiB HE A0MKEH NPOUCXOAUTL B TONTOBKE KPENEXHOIo U3aenus.

[1na ©60NTOB U BUHTOB C rMagKkon 4acTblo CTEPXKHA Pa3pbiB HE AOIMKEH NMPOUCXOAUTb HA NEPEXOAHOM
y4yacTKe MeXXay rornoBKON N CTEPXKHEM.

[1na BUHTOB C pe3b00ON A0 ronOBKU PaspbiB MOXET PacrpOCTPaHATLCA HA NMEPEXOAHbIN Yy4aCTOK MeXAay
rONOBKOMN N CTEPXKHEM UK HA FONOBKY, NPW YCNOBUK, YTO OH HAYNMHAETCA Ha cBODOAHOW ANMHE Pe3bObl.

9.2 cnbiTaHMe HA pacTAXEeHUe rotToBbiX OONTOB, BUHTOB U WNUIEK ArA onpeaeneHus
npeaena NPOYHOCTU HA pacTaxeHue R

9.2.1 Odowmne nonoxeHus

HasHayeHne 9Toro UCNbITaHUA Ha pacTaXXeHUe COCTOUT B OnpedeneHuu npeagena npovyHOCTU Ha pac-
TSOKEHME R TOTOBbIX KPENEXHbIX N3AENUN.

ITO UCMbITAHUE MOXET ObITb 00ObEAUHEHO C UCMNbITaAHUEM MO 9.3.

9.2.2 1pUMEHUMOCTb

STO UCMbITAHUE NPUMEHAIOT ANA O0NTOB, BUHTOB U LUNUNEK, UMEIOLLMUX CNeaYIoLLINne XapakTePUCTUKA:

- DONTbI N BUHTbI C rONTIOBKOW NPOYHEE, YEM CTEPKEHDL C pe3bOon;

- DONTbI U BUHTbI C rOSTIOBKOW NPOYHEee, YeM nodada rnagkas 4acTb CTEPXKHA;

- AnameTp nmobon rnagkon 4YacTu CTEPXKHS d.z d,unn d, = d;

- OONTbl U BUHTbI C HOMUHANBLHOW ANMUHON [ = 2.,5d:

- AnuHa pe3bbbl b = 2,0d;

- CTPOUTENbHbIE DONTLI C b < 24

- LUNUIbKK ¢ obLien anuHon /2 3,04,

-3 MM £ d <39 M,

- BCE KNacchbl NMPOYHOCTM.

9.2.3 ObopyaoBaHue

ObopyaoBaHue ANg UCNbITAHUSA HA pacTsaXeHue aomkHo coorBeTcTeoBaTtb MCO 7500-1. Heobxoanumo
n3derarb BO3AENCTBUA HA KpPeENeXxXHoe naaenune D60KOBbIX CUN, HANPUMEpP NyTEM UCNOMNb30BAHUA CAMOLIEHTPU-
PYIOLLINXCA 3aXXUMOB.

9.2.4 NcnbiTaTenbHOe YCTPOUCTBO

3aXXUMbl U AepXXaBKN JOIMKHbI COOTBETCTBOBATHL CNeAyioLLnmM TpeboBaHUAM:

- TBepAoctb 45 HRC MuH;

- AMaMeTp OTBEPCTUSA d}, cornacHo Tabnuue 15;

- one AonycKka BHYTPEHHEN pe3bObl Aep>aBKU cornacHo tabnuue 14.

9.2.5 lNMpoueaypa ucnbiTaHus

KpenexHble n3aenua NcnbiTbiBaOT Creayowwmm oopasom.

YcTaHaBnmBatoT O0NTbl U BUHTbI ANA UCNLITAHUA B AE€PXKABKU, KAK NOKA3aHO HA PUCYHKaX 2a) un 2b);
LLINUINBbKX YCTAHaABNMBAKOT ANA UCMbITAHUU B AEPXKABKU, KAK MOKa3aHO Ha pucyHKkax 2¢) u 2d). lnMHa BBUHYEH-
HOW YacTu pe3bObl AomKHaA ObITb HE MeHee 1d.

CBoboaHaa AnuMHa pe3bobl ly,, NOABEPraemas Harpy>keHuto, 0mKHa ObITb HE MeHee 1d. OaHako Koraa
3TO UCMbITaHNne 00beANHEHO C UcCnbiTaHUEM NO 9.3, cBoOOAHAaA AnNUHA pe3bObl /y,, NoABepraeMast Harpyxe-
HUIO, JOIMKHA ObITb HE MeHee 1,2d.

[lna crtpoutenbHbIX OONTOB, UMEIOLLUNX KOPOTKYIO AJNIMHY pe3bObl, UCNbITAHUE HA PACTAXKXEHUE MOXKET
NPOBOANTLCA NpU cBOOOAHOW AnMHE pe3bdbl /i, MeHblue, YeM 1d. VcnbiTaHne Ha pacTsXXeHWe BbIMONHAIOT
B cooTBeTcTBUN ¢ NNCO 6892-1. CKOPOCTb UCNbITAHUKU, onpeaendaemada npu cBOOOAHOM XO4€ TpaBepChl, HE
OOIMKHa NpeBbIaTh 25 MM/MUH.

cnbiTaHME HA pacTAXKeHUe A0IMKHO ObITb HENPEPLIBHLIM 40 HACTYNIIEHUA Pa3pbIBA.

[lpn 3TOM N3MEPAIOT paspyLUaloLLyO Harpy3ky F .
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c) Npumep ncnbiTatenbHOro d) MNpumep ucnbiTatensHOre
YCTPOMUCTBA ANS LNunex YCTPOWUCTBA AnNsl LUNUneK ¢ pesbboi
Nno BCen AnuHe

7 — BBUHYMBAEMbIN KOHEL|, 2 — raeyHbli KoHeL, d, — AnamMeTp oTBepceTus; L, — cBoboHan AnuHa pesbbbl KpenexHoro usgenus
B MCMNbITATENBHOM YCTPOWCTBE

PUCYHOK 2 — [1puMepbl UcnbiTaTeNbHbIX YCTPOUCTB

9.2.6 PesynbraTbl UCNbITAHUN

9.2.6.1 MeTtona

BbluncneHund nposoadar no 9.1.6.1

9.2.6.2 TpeboBaHus

[lna kpenexHbix nsgenun ¢ d, > d, paspbiB AOMMKEH NPOUCXO0ANTL Ha CBOOOAHON ANNHE PE3LOBI.

[lna kpenexHbix nsgenun ¢ d, = d, paspbiB AOMMKEH NPOUCX0ANTL Ha CBOOOAHON ANWHE Pe3bObl K Ha
rmagkon 4YacTu CTEPXHS.

[1na BUHTOB C pe3bdOK A0 ronoBKU pa3pbiB MOXKET PACMPOCTPAHATLCA HA NEePEXOAHbIA Y4aCTOK MEeXAy
ONOBKOW U CTEPXKHEM UM HA FONOBKY NPU YCNOBUN, YTO OH HAYUMHAETCA HA CBODOAHOU ANUHE PE3LOLI.

[lpeaen npo4yHoOCTU R., AOIDKEH YAOBNETBOPATL TpeboBaHMAM, yCTaHOBNEHHbIM B Tabnuue 3. MuHK-
ManbHaA paspyLluatoLlada Harpyska Fm! nin AOIMKHA YAOBNETBOPATL TpeOOBaAHNAM, YCTAHOBNEHHbLIM B Tabnu-
uax 4 un 6.

[MTpumeyaHune — NpnU yMEHbLLUEHNN ANAaMETPOB BO3paCTatOT pasnnyna Mexay HOMUHaNbHOW NNoLlaablo pac-
4YETHOMO CeYeHUs No cpaBHEHUIO ¢ 3 PEeKTUBHON NNoLLaablo nonepedHoro cedeHna. Korga TBeEpAOCTb UCMONb3YIOT AN
NPOWN3BOACTBEHHOIO KOHTPOMA, 0CODEHHO ANA MalnbiX AUAaMETPOB, MOXET noTpeboBaThLCA yBENUYEHNE TBEPAOCTU CBLILLE
MUHUMaNbHOW TBEPAOCTU, YCTAHOBIEHHON B Tabnuue 3, ANA AOCTMXEHUA MUHUManbHOW NpeaenbHOW paspyluatoLlen
HarpysKu.

9.3 cnbiTaHue HA pacTAXeHue NoriHopa3mMepHbIX 60NTOB, BUHTOB U LWUNUNEK
ANA onpeaeneHus yariMHeHusA nocre paspbiBa A: U YCITOBHOrO npeaerna TeKy4yecTu R
npu octaTodyHom yanuHeHuu 0,0048d

9.3.1 O0OWMe NonoXeHus
Ha3HayeHne 3Toro UCnbiTaHUA Ha pacTsHKeHUe B onpeaeneHun oaHOBPEMEHHO:!
- YANTMHEeHUA nocne paspbiBa MNONTHOPa3MEPHbIX KPENEeXHbIX n3aenumn A

27



[TOCT P NCO 898-1—2011

- YCINOBHOro npeaena teky4yectn npu ocraroyHoMm yanmHeHun 0,0048d nonHopasMepHbIX KPeneXXHbIX
n3nenun Rpf.

ITO UCMbITAHUE MOXET ObITb 00BbEAUHEHO C UCMNbITaAHUEM MO 9.2.

9.3.2 NpUMEeHUMOCTDb

OTO UCMNbITAHUE NMPUMEHSAIOT ANA O0NTOB, BUHTOB U LUNUNEK, UMEIOLLNX CReayioLne XapakTepPUCTUKK:

- DONTbI N BUHTBI C TONTIOBKOW NPOYHEE, YEM CTEPXKEHDL C Pe3bOon;

- DONTbI N BUHTLI C TONIOBKOM NPOYHEe, YeM nobdasa rnagkas 4Yactb CTEPXKHS;

- AnameTp nobon rmagkon 4actu CTEPXKHS d.z dunud,=d,

- OONTbl U BUHTbI C HOMUHAaNLHOW ANUMHON [ = 2,7d:

- AnuHa pe3bbbl b = 2,2d;

- LUNWUNbKK € 00Len AnnHon 4 = 3,2d,

-3 MM £ d =39 v,

- BC€ Knacchbl NPOYHOCTMH.

9.3.3 ObopynoBaHue
ObopyaoBaHWe And UCNbITAHUSA HA pacTsXeHne AomkHO cootBeTcTBoBaTb MCO 7500-1. Heobxoanmo

n3berarb BO34ENCTBUSA HA KpeNeXxXHoe usaenune 060KOBbIX CUN, HANPUMEP NYTEM UCNOMNb30BaAHNA CAMOLIEHTPU-
PYIOLLIMXCA 3aXXUMOB.

9.3.4 NcnbiTaTenbHoOe YCTPOUCTBO

3aXXUMbl U Aep>XaBKN JOIMKHbI COOTBETCTBOBATL ClneAyloLLnM TpeboBaHUAM:

- TBepAocTb 45 HRC MuH;

- ANaMEeTp 0TBepCTUsA dy, cornacHo tTabnuue 15;

- one AonycKa BHYTPEHHEN pe3bObl Aep>aBKu cornacHo tadbnuue 14.

cnblTaTenbHOE YCTPOUCTBO AOIMKHO ObITb AOCTATOYHO XXECTKUM BO uU3bexaHue aedopmaunin, KOTO-
pble MOTYT MOBNUATbL Ha ONpeaeneHne Harpy3kmM yCnoBHOIO npeaena TeEKy4eCcTn npu oCTarouHOM yATNMMHEHUN
0,0048d, pr MNu yanuHEeHUn nocne paspbiBa A:.

9.3.5 lNMpoueaypa ncnbiTaHus

KpenexHble n3gennsa UCrbiTbiBalOT crneayoLlmmMm oo0pasom.

YcTaHaBnuBaloT O0NTbl U BUHTbI ANA UCMNbITAHUW B AE€PXXABKWU, KaK NOKa3aHO HA puUcyHKax 2 a) n 2 b);
LUMNUNbKW NS UCNbITAHUW YCTAHABNMUBAIOT B Be pe3b0OoBble AepXKaBKU, KAK NOKA3aHO HA PUCYHKaxX 2 C) 1 2 d).

[1NnMHa BBUHYEHHOW YacTu pe3bbbl AomKHA ObITb HE MeHee 1d.

CBoboaHas anuHa pe3bOsbl /., NoABeEpraeMas HarpyxeHuio, AomkHa ObiTb He MeHee 1,2d.

[TpnmevaHune — [na nonyyenuns ly, = 1,2d Ha npakTuke pekoMeHAyeTca criefyollas npoleaypa: cHavana 3a-
BUHTUTb BUHT B pe3bO0OBYIO AepXaBKy A0 cOera pe3bdbl; 3aTeEM OTBUHTUTL A€pXKaBKy Ha Heobxoanmoe Yynucno odopoToB,

COOTBETCTBYHOLWMX [y, = 1,2d.

VicnbiTaHWE Ha pacTaXXeHne BbINONHAKT B cOOTBETCTBUN C MMCO 6892-1. CKOPOCTL UCNbITAHUK, ONpeae-
naemasa npu ceso000gHOM X04e TpaBepchl, HE A0MmkKHa npesbiwaTtb 10 MM/MUH A0 HaArpy3ku yCnoBHOIO npeaena
TeKy4yecTu npu octatoyHoMm yanuHeHuun 0,004840, pr n25 MM/MWH — BbiLLE AAHHOWN Harpy3Ku.

N3mepeHne Harpy3ku F npoBOAAT HEMPEPLIBHO A0 HACTYMNNeHus paspbiBa NMOO HENOCPEACTBEHHO C
MOMOLLIbIO COOTBETCTBYIOLLIErO 3NEKTPOHHOIO YCTPOMUCTBA (HAanpumep, MuKponpoueccopa), nndo B Buae aua-
rpamMMbl Harpyska — nepemewieHue, cMm. MCO 6892-1; anarpamma MOXKET ObITb NOCTPOEHA KaKk aBToMaTuye-
CKU, TaK N rpaduUvecKu.

[1na npueMmnemoun TOYHOCTU rpadpuy4eCcKkoro UsMepeHna macuTad guarpammbl AOIMKEH ObITb TAKUM, YTO-
Obl HAKMOH B ynpyron obnactu (NPaMonuHenHas 4yactb gmarpammbl) Haxoaunca mexay 30° n 45° K ocun Ha-
rPY3KM.

9.3.6 Pe3ynbraTtbl UCNbITaAHUA

9.3.6.1 OnpeaeneHne yannHeHnsa nocne paspbiBa Ag

9.3.6.1.1 MeTtoa

[TnacTuyeckoe yannHeHue ALp onpeaendeTcd HenocpeaCcTBEHHO Ha AuarpamMmme Harpys3ka — nepeme-
LLleHWe, NOCTPOEHHON B 3NEKTPOHHOM Buae nmbo rpadpuyveckn (CM. PUCYHOK 3).

[omkeH ObITb onpegeneH HaKMOH YacTu AuarpamMmbl, COOTBETCTBYIOLLEN YyNPyrom obrnactu (npsmo-
NMMHENHAA 4YacTb Anarpammsl). Hepes To4yKy paspbiBa NPOBOAAT NMUHUIO, NAapannenbHy0 HAKMOHY B YNPYrou
obnactun, KoTopasa nepecekaeTr oCb nNnepemMeLleHnin 3a>kuma, cM. PUCyHoK 3. [lnactuyeckoe yanmHeEHUeE ALp
onpeaensalT Ha OCK NepeMeLLleHNU, Kak NoKasaHo Ha PUCYHKE 3.
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AL

a) Touka paspblBa.

PUCyHOK 3 — [narpamma Harpyska — nepemeLyeHune ans onpeaenenuns yannHeHna nocne paspoisa A

B cnopHbIX cny4dasax HaKNoH AnarpaMmmbl HArpy3ka — nepemMeLleHmne B ynpyrom oonactu 4omkKeH OblTb
onpeaeneH nposegeHUEM NUHUK Yepe3 ABE TOYKM AuarpamMmbl, COOTBETCTBYHOLLNE 0,4Fp mo,7F. rae Fp —
npooOHasa Harpyska, npuBegeHHas B tabnuuaxsu 7.

YANUHEeHUe nocne paspbiBa And nonHopasMepHbIX KpeneXXHbiX U3aenmMnu BblMUCNAIOT, UCMONb3y4a Chne-

AyoLyio popmMyny:

A
A = ol
1, 2d

9.3.6.1.2 TpeboBaHus

[lna knaccos npo4HocTK 4.8, 5.8 1 6.8 yanuHeHne nocne paspbiBa A; A0/MKHO yAOBNETBOPATL TpeboBa-
HUAM, NPUBEAEHHbIM B Tabnuue 3.

9.3.6.2 OnpeaeneHne yCnoBHOIO npeaena Teky4yecTu Rpfnpm octatoyHoM yanuHeHun 0,0048d

9.3.6.2.1 Metoa

YCNOBHbIN Npeaen TeKy4YecTu Rpf onpeaendaT HENOCPEACTBEHHO MO AMarpaMmMe Harpy3ka — nepeme-
LLIEHNE (CM. PUCYHOK 4).

F

Fm — ] 1”7
pr -

l 0,0048d AL

PucyHok 4 — [lnarpaMmMa Harpyska — nepemMelleHne ansa onpeaeneHua yCrnoBHOMo npeaena Teky4ecTy Rpf
npu octatodHOM yannHeHuu 0,0048d
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[TapannenbHO NMMHUKW HAKNOHA AunarpamMmbl B ynpyron obnactu (npaMonmMHenHasa 4yactb KpUBOn) rnpoBo-

At npamyto Ha pacctoaHun 0,0048d no ocn nepeMeLLeHnn 3aXknumMa; nepecev4eHne 3Tou NMHUM U guarpamMmmel
COOTBETCTBYET HaArpy3ke Rpf.

[TpumedvaHne —0,0048d=0,4 % o1 1,2d.

B crnopHbIX cny4yasix HaKknoH AvarpaMmMbl Harpy3ka — nepemeLleHne B yrnpyron obnactu gormkeH ObiTb

onpeaeneH nposegeHUeM NUMHUK Yepes3 ABE TOYKM AuarpamMmbl, COOTBETCTBYHOLLMNE 0,4Fp no,7F,, rae Fp —
npobHasa Harpy3ka, ycraHoBneHHaa B rabnuuax 5 u 7.

YCNOBHbIWU Npeaen TEKYYECTH R’pf npu octatoyHoM yanuHeHnn 0,0048d BbiMMCNAOT MO hopmyne

rae A. om NPUBEAEHO B 9.1.6.1.

9.3.6.2.2 TpeboBaHu4
TpeboBaHUA HE YCTAHOBIIEHHDI.

[TpuMevyaHne 1 — 3HaYeHUA Rpf B HacTodllee BPeMSA HaxoAATCA B CTagWWU uccneaoBaHua, cMm. Tabnuuy 3
(NYHKT 4, cHOocKy ©)) AN crpaBKu.

pPUMEHaAHNKNE 2 — 3HaJveHud npeperia TeKyyHecCtU, noriyyvyeHHble rNnpn UCHblITaHUAX NOJTHOPa3MePHBIX KPpeNeXHbIX

n3genuin n obpaboTaHHbIX UCMBITATENBHBIX 0Opa3LIOB, MOMYT OTNINYaTLCA U3-3a 0O0paboTKU, METOA OB UCMNbITAHUA U BIIA-
HUSA PasMepoB.

9.4 cnbiTaHMe HA pacTAXeHue 60NTOB U BUHTOB, YV KOTOPbIX HE npeanornaraeTcy paspylweHue
Ha CBOOOAHOM ANIMHE pe3bObl U3-3a KOHCTPYKLIUU FOSTIOBKM

9.4.1 Odowne nonoXxeHus
HasHayeHue 3TOro UCNbITaAHUSA Ha PaCTSHKEHUE COCTOUT B OMNMpeaeneHnn pactarmnBalroLen Harpy3ku ans

OONTOB U BUHTOB, Y KOTOPbLIX HE NpeanonaraeTcsd paspyLueHne Ha cBoOOAHON ANUHE pe3bObl N3-3a KOHCTPYK-
LN TONOBKKU (CM. 8.2).

9.4.2 NpUMEeHUMOCTD

cnbiTaHne NnpuMeHaoT Ang O0NTOB U BUHTOB, UMEIOLLMX CNeayIIoLLne XapakTePUCTUKU:

- AnameTp nobon rmagkon 4Yactn ctepxkHs dg 2 d, unu d, = do;

- HOMUHanNbHAaga anuHa / 2 2,5d;

- AnuHa pe3bbbl b = 2,0d;

-3 MM S d <39 M,

- BC€ Knacchbl NPOYHOCTMH.

9.4.3 ObopyaoBaHue

ObopyaoBaHue AnNg UCNbITAHUSA HA pacTsaXeHue aormkHo coorBeTcTBoBaTth MCO 7500-1. Heobxoanmo

n3beratb BO3AENCTBUSA HA KpenexHoe nagenne 60KoBbIX CUI, HANPUMEDP NYTEM UCMNONb30BAHUSA CAMOLEHTPU-
PYIOLLINXCA 3aXKUMOB.

9.4.4 VcnbiTatenbHoOe YyCTPOUCTBO

3aXXUMbl U Aep>aBKU AOMKHbI COOTBETCTBOBATHL CNeAyloLLnmM TPpeboBaHUAM:

- TBepAoctb 45 HRC MuH;

- AInamMeTp OTBEPCTUA d,, — cornacHo tabnuue 15;

- Ione Aonycka BHYTPEHHEN pe3bObl AepXXaBKU — cornacHo tabnuue 14.

9.4.5 lNpoueaypa ucnbiTaHusA

KpenexHble u3genna UCrbiTbiBalOT cneayowmumMm odopasom.

YcTaHaBNMBAIOT KpenexXXHoe u3aenue aAngd ucnbiTaHun B A€PXKaBKU, KaK MOKa3aHO Ha PUCYHKax 2a) n 2b).

CBoOoaHas anuHa pesbOsbl /., NoABepraeMas Harpy>xeHuio, AonxkHa ObiTb He MeHee 1d.

VicnbiTaHWEe Ha pacTaXeHue BbINONHAKT B cooTBETCTBUN ¢ MCO 6892-1. CKOPOCTb UCNbITAHUN, Onpe-
nensemas npu ceBobogHOM Xo4e TpaBepPChl, HE A0MKHA NpPeBbILLaTbh 25 MM/MUH.

cnbiTaHMe NPoBOAAT HEMPEPLIBHO A0 HACTYNMNEHNA pa3pbiBa.

[lpn 3TOM N3MEPAIOT paspyLUaloLLyO Harpy3ky F .
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9.4.6 TpeboBaHuA K pe3ynbraTaM UCTNbITAHUA

PaspyLuatowiasa Harpyska F .. AomkHa OblTb paBHa unu ObiTb OonbLUE MUHUMAaNbHON paspyLlatoLLien Ha-
rPYy3K1U, YCTAHOBIMEHHOMW B COOTBETCTBYIOLLUMX CTaHAApPTaxX Ha NPOAYKLUUIO UK B NIOOLIX APYIMX TEXHUYECKUX
YCINOBUSAX.

9.5 NcnbiTaHMe Ha pacTAXKEeHUe KpenexXHbiX usgerimm ¢ TOHKUM CTepPXHEM

9.5.1 O0OwWMe NnonoXxeHus

HasHayeHne 3aTtoro UcnbiTaHMAa Ha pacTaAXXeHWe COCTOUT B onpeaerneHuu npeagena npoyYyHOCTU Ha pac-
TshkeHne R AN KpeNneXXHbIX n3Aernumn ¢ TOHKUM CTEPXKHEM (CM. 8.2).

9.5.2 NpuMeHNMOCTL

ITO UCMbITAHNE NPUMEHAIOT ANA KPENEXHbIX U3genun, UMerLnx cneayowme xapakTepucTuKu:

- AMameTp rnagkon 4actu CTepxkHA d, < ds;

- ANMHA TOHKOrO CTePXHA 2 3 d (CM. L, Ha pUCYHKe 6);

- AnuHa pe3bbbl b = 1d;

-3 MM £ d £ 39 MM;

- Knacchl npoyHocTn 4.6, 5.6, 8.8, 9.8, 10.9 1 12.9/12.9.

9.5.3 ObopyaoBaHue

Ob0opyaoBaHWe Anda UCNbITAHUSA HA pacTaxeHune aomkHo cooreeTcTeoBaTtb MCO 7500-1. Heobxoanmo
n3berarb BO3JENCTBUSA HA KPenexXHoe usgenne DOKOBbLIX CUM, HANPUMEP NyTEM UCMOMNbL30BaAHUA CAMOLIEHTPU-
PYIOLLINXCA 3a>KNWMOB.

9.5.4 NcnbiTaTenbHoOe YCTPOUCTBO

3aXKumbl U gep>KaBku JOJMKHbI COOTBETCTBOBATL CNEAYIOLLUUM TPEOOBAHUAM:

- TBEPAOCTb 45 HRC MuH;

- IMaMETP 0TBEPCTUA d,, — cornacHo tabnuue 15;

- NoN1ie gonycka BHYTPEHHEWN pe3bObl AepXXaBKU — cornacHo tabnuue 14.

9.5.5 lpoueaypa ncnoiTaHus

KpenexHble n3aenua NcnbiTbiBaloT Crneayowmm oopasom.

YCcTaHaBNMUBAIOT KPENEXHOE n3genue and ucnbiTaHMn B A€P>KaBKKU, KAK MOKa3aHo Ha pucyHke 2a). LLinune-
KN NS UCNbITAHUW YCTAHABNUBAIOT B ABE pe3b00Bble AePXXaBKU, KaK MOKa3aHO Ha pUCcyHKax 2 ¢) n 2 d).

[1nnHa BBUHYEHHOW YacTn pe3bbObl AomKHA ObITb HE MeHee 1d.

IcnbiTaHWE Ha pacTaXXeHue BbINOMNMHAKT B cOOTBETCTBUKN ¢ NCO 6892-1. CKOPOCTb UCNbLITAHUN, OMpeE-
aengemas npu ceoOOgHOM Xo4e TpaBepChl, HE A0JHKHA npeBbIlWaTb 25 MM/MUH.

cnbiTaHUE NPOBOAAT HENPEPLIBHO A0 HACTYNNEHNA pa3pbiBa.

[1pn 3TOM M3MEPAIOT pa3pyLUAOLLYO Harpy3ky F ..

9.5.6 Pe3ynbraTtbl UCNbITaAHUA

9.56.1 Metoa

Bbluncnenne npegena Nnpo4yHOCTU HA pacTshkeHne R OCHOBbLIBAETCA Ha Nnowjaan nonepeyHoro ceye-
HNS1 TOHKOTO CTEPXKHA Ay U paspyLualoLen Harpyske F., ©3MePEHHOW NPU UCMbITAHUN

_Fn
Ads!

Rm

T 2
rne Ags :st-

9.5.6.2 TpeboBaHu4
Pa3pyLueHne omKHO NPOUCX0AUTb B TOHKOM CTEPXKHE.

[lpeaen Npo4HOCTU Ha pacTskeHue R, AOIDKEH YAOBNETBOPATL TPEOOBAHUAM, YCTAHOBIEHHbLIM B Tab-
nuue 3.

9.6 McnbiTaHue NPOOHOWN HArpPy3KOu roToBbIX 60NTOB, BUHTOB U LWINUNEK

9.6.1 O0wWwMe NonoxeHus

McnbiTaHue NpoOHOW HArpy3Kkom COCTOUT U3 cneayowmx ABYyX onepaLunn:

a) NPUNOXeHUA YyCTAaHOBNEHHOW pacTaAruBatroLLen npodHOW Harpy3km (CM. PUCYHOK 5);
D) n3amepeHna octaTovHOro yainHeHus, Bbi3biIBa€MOro npoOHOM Harpy3Kkou.
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b) OTOBbLIA BUHT

¢) [oTOBas WNUNbKa d) [oToBas LWNUNbKa pe3bLboBas
(C pe3bOON Ha BCceW AnuHe)

1 — Harpy3ka

Ha Buae X nokasaH NpuMep KOHTakTa «cdepa — KOHYC» MeXay U3MepuTenbHbIMU HAKOHEYHUKaMN U LIEHTPOBBLIMY

OTBEPCTUSIMU Ha TopLiax KpenexHblX nagennin. MoxHo npuMeHsTb Noboi Apyroi noagxoaaLwmii METOA,.

PucyHok 5 — MNpuMep yCTaHOBKKN rOTOBLIX KPEMNEXHbLIX U3Aennii AN NpUIoxeHns npobHoM Harpysku

9.6.2 lNpUMEeHUMOCTD

STO UCMNbITAHUE NMPUMEHSAIOT ANA OONTOB, BUHTOB U LUNUNEK, UMEIOLLNX CReayIoLLne XapakTepPUCTUKK:
- DONTbI N BUHTbI C TONTOBKOM NPOYHEE, YEM CTEPXKEHDL C Pe3b0on;

- DONTbI N BUHTLI C TONTIOBKOM NPOYHEe, YeM nobdasa rnagkaa 4Yactb CTEPXKHS;

- ANaMeTp rmagkon 4actu CtepxHa d, > d unu d, = d,

- DONTbl U BUHTbI C HOMUHANBLHOW ANUHON / = 2.5d;

- AnuHa pe3bbbl b = 2,04,

- LWUNUNbKKU ¢ oben annHon 4 = 3,0d,;

-3 MM £ d <39 vMm;

- BC€ Knacchbl NPOYHOCTMH.

9.6.3 ObopyaoBaHue
ObopyaoBaHue ANg UCNbITAHUSA HA pacTsaXeHue AomkHo coorBeTcTBoBaTtb MCO 7500-1. Heobxoanmo

n3beratb BO3JENCTBUSA HA KpeNexHoe nagenne H0KoBbIX CUI, HANPUMEDP NYTEM UCMNONb30OBAHUSA CAMOLIEHTPU-
PYIOLLIMXCA 3a>KUMOB.
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9.6.4 cnbiTaTenbHOEe YCTPOUCTBO

3aXXUMbl U AEP>KABKU AOIMKHbI COOTBETCTBOBATL CneayioLLUuM TpeOboBaAHUSM:

- TBepAocTb 45 HRC MuH;

- ANaMeTp oTBEpCTUA d,, — cornacHo tTabnuue 15;

- Nofie gonycka BHYTPEHHEWN pe3bObl AepXXaBOK — cornacHo tabnuue 14.

9.6.5 lNpoueaypa ucnbiTaHus

Kaxkabin TOpeLl KPpeneXHoro n3genns 4omkeH ObiTb NOAroToOBMEH B COOTBETCTBUMN C PUCYHKOM S (BuA X).
[na namepeHusa ANuHbl KpenexxHoe nsgenue pacnonaratot B BEPTUKANbHO YCTAHOBMEHHOM U3MEPUTENBHOM
npudope co chepruyecKnMn HaKOHEYHMKAMKU MU NCNONb3YIOT NMOOON Apyron noaxoadawmm metroq. [Ana cee-
AEHNA K MUHUMYMY NOTPELUHOCTU U3MEPEHUN, BbI3BAHHOW BNUAHUEM TEMMEPATYPLI, CNeayeT UCNONMb30BaTh
KOXaHble nep4yaTkn Unu wunubl. I3MepaoT NONHY ANUHY KPENEXHOIo n3genusa nepen Harpy>xeHuem /.

YCcTaHaBNMUBAKOT KPenexXHoe u3genue Ana UCNbiTaHUW B AE€PXXaBKU, KaK NMOKa3aHO Ha PUCYHKe 5. [nA
LUMUIEK MCNONb3YIOT ABE pe3bboBble AepxaBKkW. [nMHa BBUHYEHHOW YacTu pe3bbObl AOMKHA ObITb HE MEHEE
1d. CBoboaHasa anvHa pesbObl /., NoaBepraemMas Harpy>keHuto, omkHa obiTb 1d.

[TpumMmedvaHune — [nAa nonydeHus L, = 1,2d Ha npakTuke pekOMEHAYETCA cneaytolan npoueaypa. cHavana 3a-
BUHTUTb BUHT B pe3b0OBYIO AepxaBKy A0 cbera pe3bbbl; 3aTeM OTBUHTUTL AEpPXKaBKy Ha Heobxoanmoe 4Yncno obopoToB,
COOTBETCTBYHOLWMX [y = 1 .

[TpoOHaa Harpy3ka, ycTaHOBMNEHHAA B Tabnuuax 5 un 7/, Ao0mkKHa ObITb NPUIOXEHA K KPENeXXHOMY n3ae-
N0 B OCEBOM HanpaBneHuun.

CKOpPOCTb WCMbITAHWW, onpeaenaemas npu cBOOOAHOM XOAe TpaBepPCbl, HE AOIMKHA MNPEeBbLILWATH
3 MM/MUH. NonHyto NpoOHYI0 HArpy3Ky BblAEP>KUBAOT B TeveHne 15 cC.

[locne CHATUA Harpy3ku U3MepsitoT MOMHY ANUHY KPENEXHOro nsaenus /, .

9.6.6 PesynbraTtbl UCnbITaHUA. TpeboBaHUA

[lonHasa AnuHa KpenexHoro u3aenusa nocne CHATUSA Harpysku /, AonmkHa ObITb TAKoW Xe, Kak U nepen
Harpy>eHuem /,, B npeaenax gonycka = 12,5 MkM, y4nTbIBatOLLMM NOrpELLIHOCTb U3MEPEHUN. [1pn nepBOHa-
yanbHOM MPUIMOXEHUU NMPOOHON HArpy3kn U3-3a BIUAHUA HEKOTOPbLIX ClydauHbiX PaKTOpPOB, TAKUX KaK OT-
KNOHEHUA OT NPAMONMUHENHOCTU N COOCHOCTU, NOTPELLUHOCTb UBMEPEHUSA OCTATOMHOIO YANMMHEHUSA MOXET OKa-
3arbcd OonbLue AonyckaeMoWn. B Takux criyyaax KpenexHble usaenud Heooxoanmo noaBepraTtb MOBTOPHOMY
UCMNbITAHUIO cornacHo 9.6.5 ¢ Harpy3konm Ha 3 % Oonblie nepBoHa4vyanbHOW, yKaszaHHOMW B Tabnuuax 5 u 7.
Pe3ynbtar ncnbiTaHna MOXXHO paccMaTpuBaTh Kak yaOBNETBOPUTENbHbLIU, €CNKU ANMHA NOCNE NMOBTOPHOIO UC-
nbiTaHuna /, OyaeT Takoun Xe, Kak AnnHa nepen STUM UCTbITAHUEM [,, C AONYCKOM % 12,5 MKM, y4MTbIBAIOLLNM
NOrpeLlIHOCTb UBMEPEHNN.

9.7 NcnbiTaHue HA pacTsaxeHue obpadboTaHHbIX UCNbITATENbHbLIX 00pPaA3LIOB

9.7.1 O0OwWIMe NOoNoXeHus

HasHa4yeHne 3TOro UCMNbITAHUA Ha pPacCTAXXEeHUE B onpeaeneHun:

- peaena NpoYHOCTU Ha pacTshkeHue R,

- HWKHEro npeaena TekyyYectn R, unu yCnoBHOro npeaena Teky4ecTtu npu OCTaTOMHOM YANUHEHUN
0.2 % Rp0,2;

- OTHOCUTENBLHOIO YANMHEHUA NOcne pa3pbiBa A 1

- OTHOCUTENBHOIO CY>XXEHUSA nocne paspbiBa Z.

9.7.2 NpUMEeHUMOCTb

JTO UCNbITAHUE NPUMEHSAIOT ANA KPENEXHbIX N34ENUN, UMEKOLLUUX CNEeYIOLLNE XapaKTEPUCTUKM:

a) oopaboTaHHble 00Opa3Lbl, UTOTOBNEHHbLIE U3 OONMTOB N BUHTOB:

-3 MM £ d £ 39 MM,

- AnnHa pe3bbbl b = 14,

- HOMUHanbHaa anvHa / 2 6d, + 2r + d (kak nokasaHo Ha pucyHke 6) ans onpeaeneHus A;

- HOMUHanNbHaa AnnHa / 2 4 d, + 2r + d (Kak nokasaHo Ha PUCYHKe 6) AnA onpeaenexns £,

b) obpaboTaHHble 0bpas3ubl, U3rOTOBMEHHbIE U3 LUMUNEK:

-3 MM £ d £ 39 Mum;

- AnnHa pe3bobl b = 1d;

- ANWHa pe3bObl BBUHYNBAEMOTO KOHLA LUNUNbKKU b 2 14,

- NONHas AnuHa /, 2 6 dy + 2r + 2d (kak noka3aHo Ha pucCyHke 6) Ans onpeaeneHns A;

- HOMUHanbHaa AnuHa /y 2 4 dy + 2r + 2d (Kak NoKazaHo Ha pUCyHke 6) Ans onpeaeneHuna £,
C) Knacchl npoyHocTn 4.6, 5.6, 8.8, 9.8, 10.9n 12.9/12.9.
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[TpumMmedaHne — ObpaboTaHHbIE UCNbITaTENBHBLIE 00pasLbl, M3rOTOBMNEHHLIE U3 OOMTOB U BUHTOB, Takke MOMyT
ObITb M3rOTOBMNEHLI N3 KPEMEXHBLIX U3LEMNUA, KOTOPbIE N3-3a FEOMETPUYECKUX XapaKTEPUCTUK UMEKOT YMEHbLLUEHHYIO Harpy-
304HYH CNOCOOHOCTbL, MPU YCNOBUKM, UTO rofioBKa OyaeT NpovHee, YeM UCMbITaTENbHBIN 0Opasel ¢ nnowagbio NonepeyHo-
[0 CEYEHUNA Sy, @ TakKe KpenexHblX N3Aennin ¢ AMaMeTpoM rmajKon YacTu CTepXHsA d, < d, (cM. 8.2).

N3penua Kknaccos NPoYyHOCTU 4.8, 5.8 1 6.8 (YyNPOYHEHHbIE XONOoAHbIM AEOPMUPOBAHNEM) CIEAYET UC-
NbITbIBATb HA PACTAXEHUE NONHOPA3MEPHbLIMU (CM. 9.3).

9.7.3 ObopynoBaHue

ObopyanoBaHue ANg UCNbITAHUSA HA pacTsaXeHue aomkHo coorBeTcTBoBaTtb MCO 7500-1. Heobxoanmo
n3derarb BO3Z1ENCTBUA HA KPeENneXxXHoe naaenune 060KOBbIX CUIN, HANMPUMEP NyTEM UCNONb30BAHUA CAMOLIEHTPMU-
PYIOLLINXCSA 3aXXUMOB.

9.7.4 VcnbiTatenbHoe yCTPOUCTBO

3a)XMMbl U AePXXaBKN JOIMKHbI COOTBETCTBOBATbL CNeAyioLLNM TPpeOOoBaHUAM:

- TBepAoCTb 45 HRC MUH;

- AMaMeTp oTBepcTus d, — cornacHo tabnuue 15;

- rone gonycka BHYTPEHHEN pe3bObl AepXXaBKM — cornacHo tabnuue 14.

9.7.5 ObpaboTaHHbIe UCNbITaTEeNbHbIE 0Opa3L bl

McnbiTaTenbHbI 0Opa3seLl n3rotaBnmBatoT U3 KPeneXHoro u3aenusa cneayowmm oopasom. Ha pucyHke 6
nokasaH obpaseL, ncnonb3yembin A5NA UCMNbITAHUA HA PACTAXKEHUE.

7
%Y. TN

d — HOMWHanbHbLIK ANaMeTpPp pe3bObl;
do — AnaMeTp obpaboTaHHOro ucnbiTatensHoro obpasua (dg < ds i, HO MO BO3MOXHOCTU dp 2 3 MM);
b — AnvHa pe3bdbl (b 2 d);
Lo — ncxoaHas basoBas ANMHa 0bpaboTaHHOro UcnblTaTenbHoro obpasua:
- ANs onpeaeneHns yanuHeHus Ly = 5dqy unu (5,65 J% )
- ANA onpeAeneHna CyxXeHns nnowaaun Ly 2 3dy;
L. — ANWHa LMnuHpuYeckoro y4actka obpaboTaHHoro ncnbitatensHoro obpasua (L, + dp);
[, — nonHas AnuHa obpaboTaHHOro ncnblTatenbHoro odpasua (L, + 2r + b);
So — nnowagb nonepedvHoro cedeHns obpaboTaHHOro ucnblTatensHoro obpasua nepen WUCNbITaHUEM Ha
pacTAXeHUe;
r— paguyc rantenu (r 2 4 Mm)

PUCYHOK 6 — ObpaboTaHHbIN UCNbITaTeENbHLIA 0Opa3el ANA UCNbITAHUA Ha pacTaAXeHUe

InameTtp obpaboraHHOro odbpasua AomKeH ObiTb dy < d3 in, HO MO BO3MOXHOCTU Oy 2 3 MM.

[1pn U3roToBNEHUN NCNbITATENLHbLIX 00PAa3LIOB U3 3aKaneHHbIX U OTNYLUEHHbIX KPENEXHbIX U3AENUN AUNa-
MeTpoMm d > 16 MM YMEHbLUEHNE UCXOAHOIo AMamMeTpa CTEPXKHA d HE AOIMKHO NpeBbIWaTh 25 % (Npudnnuam-
TenbHO 44 % Ha4yanbHOW NNoLAAM NnonepedyHoro cedveHusd). [lna odbpasuoB 13 WnNunek oda KoHua OO0IMKHb
UMETb ANMNHY pe3bObl HE MeHee 1d.

9.7.6 llpoueaypa ncnoiTaHusA

VicnbiTaHWE Ha pacTaXkeHue cneayet npoeoantb B cooTBeTcTBUKU ¢ MCO 6892-1. CKOPOCTb UCNbITAHUM,
onpeaendemMasa npu cBoOOAHOM X04€ TpaBepPChl, HE AO0IMKHa npeBbiwaTb 10 MM/MUH A0 AOCTUXKEHUSA HArpy3-
KW, COOTBETCTBYIOLLEN HUXKHEMY Npeaeny TeKy4ecTn R, UNn yCNOBHOMY Npeaeny TEKy4eCTU Npu OCTaTOMHOM
vannHeHuun 0,2 % Rp0,2 n25 MM/MUH — BbILLE AAHHOWN Harpy3Ku.

McnbiTaHMe NPOBOAAT HENPEPLIBHO A0 HACTYMNNEHUA paspbiBa obpasua. [1pun 3TOM N3MEPAIOT paspy-

LLIAIOLLYYIO Harpysky F..
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9.7.7 Pesynbratbl UCNbITAHUA

9.7.7.1 MeTton
B coorBeTcTBUN ¢ NCO 6892-1 onpenendator cneayrowme xapakTe pPUCTUKNA:
a) npeaen nNnpovYHOCTU Ha pacTaAXXEHUE

R _Fn
So

D) HWKHUK npeaen Teky4yecTn R, N1 yCrnoOBHbIN Npeaen TeKy4ecTu npu octatouHoMm yanuHeHun 0,2 %

]
| Ep0,2=
C) OTHOCUTENbHOE yANUHEHNE Nocne paspbiBa, NPpU YCNOBUK, YTO L, paBHO NPUMEPHO 2d,:

A==t 100

Lo |
rae L, — koHeyHasa ©0asoBas anuHa obOpaboTaHHOro wucnbiTatenbHoro obpasua nocne paspbiBa (CM.
NCO 6892-1);
d) oTHOCUTENBHOE Cy>XEeHMe nnoLjaamn nocne paspbiBa Npu ycrnoBsuu, 4To L, paBHO NPUMEPHO 3d,:
7=0"5u . 100 %,
So

rae S, — nnowlianb nonepe4yHoro cedeHnss 0opaboTaHHOro UcnbITatenbHOro odpasia nocrne paspbiBa.

9.7.7.2 TpeboBaHu4

CriegyoLlme xapakrepucTUkKu AomKHbl COOTBETCTBOBATL Tabnuue 3:

- MUHUMAanNbHLIM Npeaen NPoYHOCTU Ha PaACTAXKEHUE Rm’ i

- HIDKHUUW npeaen Tekyyectu R, Unu yCnoBHbIM Npeaen TeKy4ecTu npu 0CTaTovMHOM yanuHeHumn 0,2 %
Ru0,2;

- OTHOCUTENbHOE YANUHEHNE NoCne pa3pbiBa A, %;

- OTHOCUTENbHOE Cy>KEHME nnowlaan nocne paspsiBa Z, %.

9.8 cnbiTaHue ronNnoBKU HA NPOYHOCTb

9.8.1 O0OwWIMe NOoNnoXeHus

Ha3Ha4vyeHue UcnbITaHUA ronoBKU HA MPOYHOCTb COCTOUT B MPOBEPKE LIENTOCTHOCTU NEPEXOAHOr0 y4acT-
Ka MeXy rorioBKOM 1 rmagkum CTepXXHEM Unu pe3b0oun npu yaape no rorioBKe KPenexHoro n3genns Ha TBep-
10oM Ornoke ¢ 3agaHHbIM YrIoM.

[] PUMMEeYaHWNE — MenbiTaHne 0ObIYHO NPOBOAAT, KOrAa UCTblTaHUE Ha paCTAXXEeHWE Ha KOCOW LWande HEBO3MOX-
HO KU3-3a CNMULKOM ManoWu ANUHLI KpenexxXHOro N3gerinA.

9.8.2 lNpuMeHUMOCTL
OTO UCNbITAHUE NPUMEHAIOT ANA OONTOB U BUHTOB, UMEIOLLUX CNEeAYIoLLME XapaKTEPUCTUKN:

- TONOBKA Npo4Hee, YeM CTEPKEHbL C pPe3bboun;

- HOMUHanNbHaa anuda / = 1,54;

-d <10 MMm;

- BCE€ Knaccbl NPO4YHOCTMN.

9.8.3 NcnbiTaTenbHOe YCTPOUCTBO

TBepabin ONOK, npeacTaBNeHHbIN HA PUCYHKE 7, AOIMKEH COOTBETCTBOBATL CreayioWwmMmMm TpeboBaHNAM:
- TBepaocTtb 45 HRC MUH;

- ANaMeTp 0TBEpPCTUA d, U paanyc r, cornacHo tabnuue 15;
- TONWNHA HEe MeHee 2d,

- yron 3 cornacHo tabnuue 17.

a) [21,5d.
b) MuHumanbHas TonwmHa TBepaoro 6noka — 2d.

PUCYHOK / — YCTPOUCTBO ANA UCNbITAaHUA MOJTOBKU Ha MPOYHOCTb
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Tabnuua 17 — Yron TBepaoro 6noka P AnNa UcnblTaHWUA ronoBKWU Ha MPOYHOCTL

Knacc npoYHoOCTU 4.6 5.0 4.8 5.8 6.3 3.8 9.8 10.9 12.9/1
B 60° 80°

N

9

9.8.4 lNpoueaypa ucnbiTaHus

KpenexHble u3genna UCrbiTbiBalOT cneayowmmMm oopasom.

cnbiTaHMe ronoBKM HA MPOYHOCTbL NPOBOAAT, UCMNONMb3yHA YCTPOUCTBO, NPEACTaBNEHHOE HA PUCYHKE 7.

TBepabin 6NoK AOMKeH ObITb HENOABUXHO 3aKkpenneH. [1ng HaHeCeHNa HECKONbKUX yAapoB NO ronoBKe
bonTta unu BUHTA UCMONbL3YIOT MONOTOK. [1pn 3TOM HEOOXOANMMO, YTOObLI rONIOBKA M30rHyrNnachb Ha yrosn, paBHbIN
90°mMuHycC . 3Ha4YeHuna yrna [ ykasaHbl B Tadbnuue 17.

BuayanbHbll KOHTPOMb Crneayer NnpoBoAUTb C yBENUYEHUEM HE MEHEE BOCbMUKpPATHOro, HO He bonee
NECATUKPATHOTrO.

9.8.5 Pe3ynbraTbl UcnbiTaHusa. TpedboBaHuA

[omKHO ObITb YCTAHOBMEHO OTCYTCTBME NMPU3HAKOB pacTPECKUBAHUA HA NEepPexoaHOM ydacTKe MexAay
rONOBKOW U rMagKkumMm CTEPIKHEM.

[1nga BUHTOB C pe3b00oKr 40 ronoBKU TpeboBaHNE CYNTAETCH BbINOSHEHHbIM, JaXXe €ClN TPEeLLUMHA NOSABU-
nacb B NepBOM BUTKE pe3bObl, Npu yCNnoBUK, YTO rofiloBKa HE oTopBasnach.

9.9 AcnbiTaHue HA TBepOOCTb

9.9.1 O0WwKMe NonoXxXeHus

HasHa4yeHne ncnbiTaHnAa Ha TBEPAOCTb:

- NS BCEX KPENEXHbIX N3AENUN, KOTOPbIE HE MOTYT ObITb UCMbITAHbI HA PACTSAXEHUE, ONPEeaensatoT TBEP-
NOCTb KPENEXHOro n3agenug;

- ANA KpeneXXHbIX u3genuin, Kotopblie MOryT ObiTb UCMbITAHbl HA pacTsxeHue (cm. 9.1, 9.2, 9.5 n 9.7),
onpeaenstoT TBEPAOCTb KPENEXHOro usgenmsa, Ytoobl NPoBEPUTL, YTO MakcumManbHasa TBEPAOCTb HE MPEBbLI-
LLIEHA.

[MTpumMeyaHune — Mexay TBEpAOCTBIO U NpeaesioM MPOYHOCTM Ha pacTsiKeHue npsimMasi 3aBUCMMOCTb MOXET
OTCyTCTBOBaTb. MakcuManbHble 3Ha4eHUA TBEPAOCTN YyCTaHOBMNEHBLI MO NPUYNHAM, HE CBSA3aHHBIM C MaKCUMarbHOM Teo-
PETUHECKOW NMPOYHOCTBIO (HanpuMmep, YToobl n3bexarb oXpynyuBaHus).

TBepaoCTb MOXET ObITb onpeaeneHa Ha nodon nogxoadaLlen NoOBEPXHOCTU UNU Ha NonepeyYyHoM cpese
pe3bL00BOro y4yacrka.

9.9.2 lNpuUMeHUMOCTB

JTO UCNbITAHUE NPUMEHAIOT ANA KPENEXHbIX N3aennun, UMerLLnX CneayloLlmne xapakTepucTuku:

- BCE pa3Mepsil;

- BCE KNnacchbl MPO4YHOCTMU.

9.9.3 MeToabl uCcnbiTaHUA

TBepAOCTb MOXET ObITb onpeaeneHa ¢ UCNOfb30BaHNEM UCMNbITAHUW HA TBEPAOCTb N0 BUKkepcy, bpu-
Henmno unu Pokeenny.

a) icnbiTaHne Ha TBeEpPAOCTb N0 BUKKEpPCY

VicnbiTaHne Ha TBEPAOCTL MO Bukkepcy cneayet nposoautsb no NCO 6507-1.

0) McnbiTaHne Ha TBEPAOCTb N0 BpuHennto

VicnbiTaHWEe Ha TBEpPAOCTb Mo bpuHennto cneayet nposoautb nNo NCO 6506-1.

B) lcnbiTaHWE Ha TBEPAOCTb NOo PokBenny

VicnbiTaHUe Ha TBepAOCTb Mo PokBenny cnegyet nposoautb no MCO 6508-1.

9.9.4 lNpoueaypa ucnbiTaHus

9.9.4.1 ObOLwMe nonoxkeHus

KpenexHble U3aenua, ncnonb3yemble Ana UcCnbiTaHUA Ha TBEPAOCTb, AOIMKHbI OblTb B COCTOAHUU MO-

CTaBKM.

9.9.4.2 OnpegeneHne TBEpPAOCTU HA nonepevyHoM cpese B pe3b00BON YacCTU

[TlonepeyHbin cpe3 A0mMKEH ObiTb BbINOMHEH C OTCTYNOM 1d OT KOHUA pe3bObl, U MOBEPXHOCTb AOIMKHA
ObITb COOTBETCTBEHHO MOATOTOBIIEHA.

N3mMepeHne TBEPAOCTU CNeayeT BbINOMHATL B 00NacTtn Mexay oCbio U NONMOBUHOW paguyca (CM. PUCY-
HOK 8).
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1 — OCb KpenexHoro uaaenusa; 2 — odnacrtb NOSIOBUHLI paguyca CEeMeHus,
c paauycom 0,25d

PucyHok 8 — ObnacTtb NONOBUHLI paauyca ceMeHus
ANSA U3MEPEHUS TBEPAOCTU

0.9.4.3 OnpepeneHne TBEPAOCTU NOBEPXHOCTY

TBepaoCcTb AomKHa ObITb onpeneneHa Ha NMOCKUX NOBEPXHOCTSAX rONOBKU, HA KOHUE KPeneXHOro us-
AENUS UNn Ha rnagkon YacTu CTEPXKHA nocne yaaneHusa noboro ranbBaHNMYECKOro NOKPLITUA UK Apyrux no-
KPbITUA U NOCNE COOTBETCTBYIOLLEN NOAMOTOBKM UCTbITATENBHOrO obpasua.

daHHbIn MeTon MOXET ObiTb MICNONb30BaH AN1A NEePUOLUYECKOro KOHTPONS.

9.9.4.4 Harpy3ka ana onpeaeneHusa TBEpAOCTU

[lpoBOANTBL UCMbITAHWE HA TBEPAOCTb NO BUkKepcy cneayer ¢ Harpy3kom He meHee 98 H.

[poBOAUTL MCMbITAHME HA TBEPAOCTb No BPUHENIIO cneayeT ¢ Harpy3koi, pasHoi 30D, BbIpaXKEHHOM
B HbIOTOHAX.

9.9.5 TpeboBanus

[nsa KpenexHbIX n3aenui, KOTopble HE MOryT ObITb UCMbITAHbI HA PaACTAMXEHME, a Talkke ANSA CTPOUTENb-
HbiX OONTOB C KOPOTKOW pe3bbon, co cBoboaHOU ANUHOWN pe3bbbl [, < 1d TBEPAOCTb AOMXKHa HAaxoAUTLCS B
npenenax AvanasoHa, ykasaHHoro B Tabnuue 3.

[ns KpeneXHbiX n3aenuin, KOTopbie MOryT ObiTb MCNbITaHbl HA pacTaMXeHue, co cB0OOAHON ANUHON PE3b-
Obl [y, 2 1d 1 ANA KpenexHbIX U3AENUA C TOHKUM CTEPXKHEM, a TaKke Ans 0bpaboTaHHbIX ncnbitarenbHbIX 00-
pasLoB TBEPAOCTb HE AOMKHA NPEBbILWaTh MakCMManbHbIX 3Ha4Y€HUN, yKasaHHbIX B Tabnuue 3.

[na nsgenun Kknaccos NpoOYHOCTU 4.6, 4.8, 5.6 1 5.8 TBepAOCTb ONpeaenaoT B COOTBETCTBUU C 9.9.4.3
Ha KOHLE KpeneXxHoro niaenvsa. ['lpm aTom TBEpAOCTb HE AOIKHA NPEBbILLaTh MakCUMMarnbHbIX 3HAYEHUH, YKa-
3aHHbIX B Tabnuue 3.

Ona TepmoobpaboTaHHbIX KpeneXHbIX n3genuin B cnyvae, ecnu niobdasa pasHuua B 3HAYEHUAX TBEPAO-
CTW, U3MEPEHHbIX B 00nacTn NoNOBUHbI paauyca cedyeHnsa (CM. pucyHok 8), npesbiwaeT 30 HV, AomkHO ObITb
NPOBEPEHO, YTO AOCTUrHYTO TpeboBaHue 90 %-Horo cogepXaHms mapteHcuTa (Cm. Tabnuuy 2).

[na nedpopmMauMOHHO-YNPOYHEHHbIX KpeneXHbIX U3gennim KnaccoB NpoYyHOCTU 4.8, 5.8 n 6.8 TBepaoCTb,
onpeaeneHHas B cooreBeTcTBun € 9.9.4.2, nomkHa ObITb B npeaenax, ykasaHHbix B Tabnuue 3.

B cnopHOM cnyyae ucnbiTaHne Ha TBepAoCTb No Bukkepcy cornacHo 9.9.4.2 apnaerca apOuTpakHbIM.

9.10 UcnbiTaHue Ha obe3yrnepoXxuBaHue

9.10.1 OOuwuMe NnoONoOXeHun

Ha3zHauyeHue ucnbiTaHna Ha 0be3yrnepoxuBa- 2 1
HWE COCTOUT B BbISSBNEHUN HANUYMA 0De3yrnepoxmBa-
HMS HA NOBEPXHOCTU 3aKaneHHbIX U OTNYLUEHHbIX Kpe-
NeXHbIX U3ENUN, a TaKKe B YCTAaHOBNEHWUU MyOuHbI
00e3yrnepoXeHHOW 30Hbl (CM. PUCYHOK 9).

[TpuMmevyaHue — CHUKeHUE coaepxaHus yrne-
poaa (obesyrnepoXxusaHue) BCNeACTBUE TEPMUUECKON
0bpaboTku, npesbilLlaowee npeaensl, ykasaHHble B Tab-
nuue 3, MOXET YMEHbLLUUTb MPOYHOCTb pe3bObl U craThb
NMPUYNHON pa3pyLLUEHUS.

-

CopepxaHue yrnepoga Ha NoOBEPXHOCTU MOXET
ObITb OnpeaeneHo oa4HUM K3 CrneayrLwmx METOA0B:

- METannorpaguyeckum MeTO0M; 1 — 30Ha nonHoro obesyrnepoXunBaHuA; 2 — 30HA YACTUYHOIO
- METOAOM USMEPEHUA TBEPAOCTU. obe3yrnepoxumBaHnAa; 3 — INWHUA cpeaHero anameTtpa pes3bbbl;

MeTannorpaduieckuii METOL NO3BONSET Onpe- 4 — 30Ha OCI-I-OBHOFO MeTanna, E — BblcoTa HeobesyrnepoXxeHHOU
30HbI pe3bbbl; G — rnybuHa nonHoro obesyrnepoXXxmBaHnsa B pesb-

AenuTtb rmyObuHy nonHoro obesyrnepoxuBaHusa G, a 6e; H, — BbICOTa HapYXXHOii pe3b6bl NOMHOro NPohuUNs
TaloKe BbICOTY 30HbI OCHOBHOIo Metanna (Heobesyrne-
POXXEHHOMN 30HbI pe3bObl) £ (CM. PUCYHOK 9). PucyHok 9 — 30HbI 0besyrnepoxxusaHust
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MeToa namepeHus TBepaoCcTu NO3BONSAET ONPEAENUTL BbICOTY HEOBE3YrNepPOXXKEHHOW 30HbI Pe3bdbl E U
ODOHAPYKUTb YACTUYHOE 00e3yrnepoXxXMBaHne nNyTemM n3aMepeHns MUKPOTBEPAOCTU (CM. PUCYHOK 9).

9.10.2 Metannorpadunyeckum meton

9.10.2.1 I'NPUMEHUMOCTbL

ITOT METOA NPUMEHAOT ANA KPENneXXHbIX U3AENUU, UMELLNX CNeayoLne XapakTEPUCTUKH:

- BCE pa3Mepbl;

- Knacchbl npo4yHocTn 8.8—12.9/12.9.

9.10.2.2 TloagrotoBKa ucnblTaTeNbHOrO 0bOpa3sua

McnbiTatenbHble 00pasLbl A0MKHbI ObITb N3rOTOBMNEHbI U3 KPENEXHbIX U3AENUN, NPOoLUEALLINX TEPMUYE-
CKYl0 00pafoTKy, U nocne yganeHus ranbBaHU4YeCKOro noKpbITUA UNu APYyroro noKpbITUA, €Cnn OHO ObINoO.

McnbiTatenbHblie 00pasLubl A0JHKHbI ObIThb BblP€3aHbl B NPOAOSIbHOM HanpaBiEHUKN MO OCU Pe3bObl NPU-
ONM3NTENBLHO HA PACCTOAHUN OAHOIN0 HOMUHAarNbHOro gnametpa (1d) ot KoHua pe3bdbl. cnbiTarenbHblie 00pas-
Libl JOIMKHbI ObITb 3annUTbl NACTMacCcou UK YCTAHOBMEHBLI B 3aXXMMHOM npucnocobneHnun. lNocne yctaHOBKU
MNOBEPXHOCTb AOMKHA ObITb OTLWINMGOBAHA U OTNONMPOBAHA B COOTBETCTBUU C TPeDOBaHNAMKU METANNOrpa-
dUYECKMX nccneagoBaHun.

TpnMmeyaHune — [nsa BbIABNEHUA U3MEHEHUIA B MUKPOCTPYKTYpe BCIeAcTBME 00e3yrnepoxmBaHns obbIYHO
NPUMEHSAIOT TpaBneHue B 3 %-HOM pacTBope HUTansA (KOHLEHTpUpOBaHHAA a3oTHas KUCMoTa B 3TaHOIe).

9.10.2.3 lpoueaypa ucnbitTaHus

McnbiTaTtenbHbin 00pasel NoMeLlaloT nog MUKpockon. Ecnnm mHoe He OroBOpeHo, ANA UccneaoBaHuS
MUKPOCTPYKTYPbI UCMOMNb3YIOT CTOKPATHOE YBENUYEHHNE.

Ecnu ncnonb3yemMbin TUN MUKPOCKONA UMEET 3KpaH C MaTOBbIM CTEKNOM, TO rMyOuHy 00e3yrnepoXxmBa-
HUA MOXXHO U3MEPATb HENOCPEACTBEHHO NO LwWKane. Ecnu agna nsmMmepeHusa UCnonb3yoT OKYNAp, TO OH AOIMKEH
OblTb COOTBETCTBYIOLLErO TUNA, CHADXEHHBLIN BUSUPOM UIMA LLKATION.

9.10.2.4 TpeboBaHu4A

MakcumanbHaga rmyonHa nonHoro obesyrnepoxkmBaHna G A0HKHA YAOBNETBOPATL TPeOOBAHUAM, YKa-
3aHHbIM B Tabnuue 3. BbicoTa HEODE3YrNepoXXeHHON 30HbI E AOMKHA YA0BNETBOPATL TPEOOBAHUAM, YKa3aH-
HbiM B Tabnuue 18.

Tabnunua 18 — 3Ha4yeHUs BLICOTLI HAPY>XHOW pe3bbbl NonHoro npoguna H; 1 MUHUManbHOW BLICOTLI He0be3yrnepo-
)XE€HHOWN 30HbI pe3bbbl £ ..
Pasmepbl B MUNNTUMETpax

LLlar pe3s6bl P2) 0,5 0,6 0,7 0,8 1 1,25 1,5 1,75 2 2,0 3 3, 4

H, 10,307 (0,368 10,429|0,491]0,613 (0,767 (0,920 (1,074 11,227 1,934 1,640 2,147 | 2,454

< |88 08 0,154 (0,184 |0,215|0,245|0.307 |0.384 | 0,460 | 0537|0614 |0,767 0,920 | 1,074 | 1 227
I_
O 0O
8 2100 £ b10205[0245[0286|0327(0409|0511[0613|0716|0818[1.023(1.227 (1431|1636
E % min
c | 12 9/12.9 0,230|0,276|0,322|0,368 |0.460 | 0,575 | 0,690 | 0,806 | 0,920 | 1,151 1,380 1,610 | 1,841

a) Anga P < 1,25 MM NPUMEHSIIOT TOMBKO MeTannorpadudecknii MeTog.
b) 3HaueHUs paccunTaHbl Ha OCHOBaHWM TpeboBaHuii Tabnuubl 3, NyHKT 14.

9.10.3 MeTtoa usmepeHusa TBepaocTU (apoOUTpPa kHbIn MeTo ANnd YaCcTUYHOro o0e3yrnepoXKnBaHuUs)

9.10.3.1 TlpuMEHUMOCTbL

ITOT METOA NPUMEHAIOT ANA KPENEXHbIX U3JENUN, UMEIOLLNX CNeaYIOLLINE XapaKTEPUCTUKHN:

- war pe3bbdbl P2 1,25 mum;

- Knacchl Npo4HocTn 8.6—12.9/12.9.

9.10.3.2 loaroroBKa ucnblTaTeENbHOrO 0bpasLa

McnbiTaTenbHbln obpa3sel AomkeH OblTb NOArOTOBMEH B COOTBETCTBUK € 9.10.2.2, 0A4HAKO TpaBneHne U
yaaneHne noBepxXHOCTHOro NOKPbITUA HEODA3ATENLHO.

9.10.3.3 lNpoueaypa ncnbiTaHns

NamepatoT 3Ha4yeHna TBepaocTtu no Bukkepcy B Toukax 7 n 2 (pucyHok 10). VicneitTatenbHada Harpyska
IomKHa ObITb paBHOM 2,942 H (ucnbiTaHue Ha TBepaoctb No Bukkepcy HV 0,3).
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2 0,142

ObesyrnepoxuaHue: HV, 2 HV, — 30.
HayrnepoxusaHune: HV,<HV, + 30.

E — BbicoTa HeobesyrnepoXeHHOU 30HbI pe3bbbl, MM; H, — BbICOTa HapyXHOU pe3b0bl MONTHOro Npoguns, MMm;
1, 2, 3 — TOUKMN N3MepeHUN (7 — KOHTPONbHaa ToukKa), 4 — NUHUA cpeaHero AnameTpa pesbdbl

a) 3HavyeHue 0,14 MM 3aaHO KaKk BcnomMoratenbHoe Ang onpegerieHnd MeCtopacnonoxXeH4d ToONMKU Ha JIMHWUW Cpel-
HEIO ANaMeTpa.

PucyHok 10 — N3mepeHne TBEpAOCTU NMPU UCMbITAHUSX Ha 06e3yrnepoXxuBaHne U HayrnepoXxmBaHue

9.10.3.4 TpeboBaHuA
3Ha4yeHune TBepaocTu no Bukkepcy B Tovke 2 HV,, A0mMKHO ObiTh 60nbLIE UNM paBHO COOTBETCTBYIOLLIE-

My 3Ha4eHuto B Touke 1 HV, muHyc 30 eauHuL no Bukkepcy. BbicoTa Heobe3yrnepoXxxeHHOW 30Hbl pe3bbbl E
IOMmMKHA COOTBETCTBOBATL TpeboBaHUAM, YCTAHOBMNEHHbIM B Tabnuue 18.

[] PUMMEHAHNE — [lonHoe 06eayrnepo>KMBaHme A0 MaKCUMal1lbHOIro 3Ha4vYeHW4, yCTaHOBJITEHHOIO B T86J'II/1LI,E 3, He
MOXET ObITb 06Hapy}K6H0 METO4O0M U3IMEPEHNA TBEPLOCTN.

9.11 VcnbiTaHue HA HayrnepoXXuBaHue

9.11.1 OdouwmMe NoNoXeHus
Ha3HavyeHne 3Toro UCnbiTaHUSA COCTOUT B ONpeAeneHnn HayrnepoXKMBaHUsa NOBEPXHOCTU 3aKaneHHbIX U

OTNYLLEHHbIX KPENEXHbIX n3genuin, obpasoBasLUErocs B npouecce TepMoodpadboTkm. PasHOCTb MEXAY TBEpP-
1OCTbIO OCHOBHOIO MeTanna u TBEPAOCTbIO NOBEPXHOCTU ABNAETCH peLLaoLEn ANA OLIEHKU CTENEHU HayrTe-

POKNBAHWUA B MNOBEPXHOCTHOM CIlO€.

[] pPMMEeYaHWNE — HayrnepomMBaHme HEXENATEJIbHO, NMOCKOJIBKY YBEITMYEeHNE TBEPAOCTU NMOBEPXHOCTU MOXET
CTdTlb I'IpM‘-IMHOﬁ oXpyny4ynBaHnA UMM CHUXXEHWUA yCTaJ'IOCTHOﬁ NMPOYHOCTN. HEO6XO,[I,MMO CTPOro paalrindatb yBeJIMYMEHNE
TBEPAOCTH, BblIaBAHHOE HaylrJiepoXnBaHnem, U yBeJindeHne TBepgoCTu N3-3a TepM006p860TKM M XONOoAHOW 06pa60T|<|/|
NOBEPXHOCTN, Takon KakK HakaTbiBaHUe pe3b6bl NocCrie TepM006p860TKM.

Hayrnepo>xmpaHue MOXXHO onpeaenuTb OAHUM U3 CneayroLwnux MeTO0B:

- UCMbITAHWE HA TBEPAOCTb HA NMPOAONILHOM CPE3E;

- UCMbITAHWE HA TBEPAOCTb NOBEPXHOCTMH.

B cnopHoM cny4vyae n npu P2 1,25 MM ucnbiTaHne Ha TBEPAOCTb Ha NPOAONbLHOM Cpe3e cornacHo 9.11.2
ABNAETCH apoOUTpPakHbIM METO40M UCTbITAHUS.

9.11.2 AcnbiTaHue HA TBepAOCTbL HA NPOAOSIbLHOM cpe3e

9.11.2.1 INpUMEHNMOCTb

ITOT METOA NPUMEHAIOT ANA KPENEXHbIX N3aennun, UMELLUX CNeayoLLIne XxapakTeEPUCTUKHA:

- wiar pe3bdbbl P2 1,25 MM;

- Knacchbl npo4yHocTn 8.8—12.9/12.9.

9.11.2.2 lNoarotoBka ucnblTatenbHOro obpasua

McnbiTatenbHbin 0bpasel cnegyeTt nogrotToBUTb B COOTBETCTBUM C NYHKTOM 9.10.2.2, oAHAKO TpaBneHue
1 yaaneHune noBepxXHOCTHOIO NMOKPbITUA HEODA3ATENbHO.

9.11.2.3 llpoueaypa ucnbiTaHusa
N3mepaloT 3Ha4YeHna TBepaocTu No Bukkepcy B Toukax 7 n 3, kak nokasaHo Ha pucyHke 10. cnbiTaTens-

Haa HArpy3ka aormkKHa ObiTb paBHOU 2,942 H (ncnbiTaHne Ha TBepaoctb no Bukkepcy HV 0,3).
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Ecnu ncnbitarenbHbin obpasey ncnonb3oBanu Ana ncnoitaHnm cornacHo 9.10.3.3, onpeageneHune TBep-
1OCTU B TOYKE 3 cnegyeT nNpoBOAUTL HA NMMHUK cpeaHero anamMmerpa pes3bObl BUTKA, COCEAHEro ¢ BUTKOM, HA
KOTOPOM NPOBOAUNN NU3MEPEHUA B TOUKax 7 u 2.

9.11.2.4 TpeboBaHus

3Ha4yeHue TBepaocTu no Bukkepcy B Touke 3 HV; AOMKHO ObITb MEHbLLE UMK PABHO COOTBETCTBYIOLLIEMY
3Ha4eHuto B Todke 7 HV, nntoc 30 eanHuy no Bukkepcy.

YBenun4veHune oonee yem Ha 30 eanHuu no Bukkepcy CBMAETENLCTBYET O HAYIrNEepPoOXXuBaHUn. CM. TakxKe
Tabnuuy 3 (nyHkT 13 1 cHockn M, V) n 1)), B KOTOPON NpuBEaEHbI OrpaHMYEeHUs TBEPAOCTU AMS KIAacCoB NpPOY-
HocTn 10.9 n 12.9/12.9.

9.11.3 MeTtoa ucnbiTaHUA TBEPAOCTU NOBEPXHOCTH

9.11.3.1 I'NPUMEHUMOCTb

JTOT METOA NPUMEHSAIOT ANA KPENneXHbIX U3gennun, UMeLL X cneayolme xapakTepucTuku:

- BCE pasMepbil;

- Knacchl Npo4HocTn 8.6—12.9/12.9.

9.11.3.2 loarotoBKka ucnbiTaTenbHOro obpasua

[ToaxoadaLwiaa nnockas noBePxXHOCTbL FONOBKU UMK KOHLIA KPENEXHOro n3genusa AomkHa obiTb No4roToB-
neHa TOHKUM WwnndoBaHNeEM UM NOMPOBAHUEM, YTODObLI rapaHTUpOBaTb BOCNPOU3BOAUMOCTL 3aMEPOB U CO-
XPaHUTb UCXOAHblE CBONCTBA NMOBEPXHOCTHOrO Cnoa Mmarepuana.

[TlonepeyHbIn cpes3 A0MKEH ObITb HA paccTOAHUK 1d OT KOHUA pe3bObl, NOBEPXHOCTb A0MKHA ObITb TAKXKe
COOTBETCTBEHHO MOATOTOBNEHA.

9.11.3.3 lNpoueaypa ncnbitTaHus

TBEpPAOCTb NOBEPXHOCTU ONPEAENAIOT HA NOATOTOBNEHHON MOBEPXHOCTMN.

TBEepaOCTb OCHOBHOIO MeTanna onpeaendtor Ha nonepe4yHoM Cpese.

cnbiTaTenbHaa Harpy3ka agomiHa ObiTb paBHOW 2,942 H (ucnbiTaHue Ha TBEPAOCTL NO BUKKkepcy
HV 0,3) aAna obonx namepeHun.

9.11.3.4 TpeboBaHug

3Ha4yeHne TBepa0CTU No BUKKkepcy HA NOBEPXHOCTU AOMKHO ObITb MEHbLLUE UMK PABHO 3HAYEHUIO TBEP-
NOCTU OCHOBHOro metanna nmnoc 30 eanHul no Bukkepcy.

YBenuyeHue donee yem Ha 30 eanHuu no Bukkepcy CBMAETENLCTBYET O HAyrnepoXxmpaHmn. CM. Takxe
Tabnuuy 3 (NyHKT 13 1 cHocka 9)), B KOTOPOW NPMBEAEHbI OFPAHUYEHUS MAKCUMAanbHON TBEPAOCTU MOBEPX-
HOCTU Anga Kknacco npo4yHoctn 10.9 n 12.9/12.9.

9.12 AcnbiTaHue HAa NOBTOPHbLIN OTNYCK

9.12.1 OdowmMe nonoxeHus

HasHayeHne ucnbiTaHUA Ha NMOBTOPHLIM OTMYCK COCTOUT B KOHTPONE MUHMUMANbLHOW TEMMEPATYPLI OT-
nycka, 4OCTUTHYTOW B npouecce TepMNUYeCcKon oopadoTKu.

[1aHHO€E ucnbITaHWe ABNAETCA apoOUTPaXKHbIM, NPUMEHAEMbIM B CMTOPHOM Cry4ae.

9.12.2 NpUMEeHUMOCTDb

ITOT METOA NPUMEHSAIOT ANA KPENEXHbIX U3AENMUN, UMEIOLLNX CNEAYIOLLUNE XapaKTEPUCTUKHN:

- BCE pasMepbil;

- Knacchbl npoyHocTn 8.8—12.9/12.9.

9.12.3 lNMoaroTtoBKa ucnbiTatenNbHOro oopasua

TBepaocTb N0 BUKKkepcy cneayet onpenendarb B COOTBETCTBUU C 9.9.4.2 npoBeAEHUEM TPEX NUSMEPEHUN

Ha OAHOM KP€EeneXXHOM U3JENUMN.

[1TOBTOPHLIN OTNYCK KPEMNEXKHOIo nu3genud nposoadr B TedeHune 30 MuH npu temneparype Ha 10 °C MeHb-
e, YyeM MUHUMAanbHaga TemnepaTypa oTrnycka, yctaHoBneHHasa B tabnuue 2. ['locne noOBTOPHOIO OTNycKa He-
oOxoanmMo onpeaenuTb TBEPAOCTL MO BuKKepcy npoBeAEeHUEM TPeX HOBbIX U3MEPEHUU HA TOM >KE CaMOM
obpasue KpenexxHoro n3genusa u B Ton XKe obnactu, Kak npyu nepBoM onpeaeneHunmu.

9.12.4 TpeboBaHuA

CneayeTr cpaBHUTL cpeaHne 3Ha4YeHna TPEX U3MEPEHNN TBEPAOCTU A0 U MOCNE NOBTOPHOrNO0 OTNYyCKA.
YMeHbLUEHNE TBEPAOCTU NOCTe MNOBTOPHOrO OTNyCKa AOIMKHO ObITb HE Oonee 20 eanHuL no Bukkepcy.

9.13 cnbiTaHue HA KpyvyeHue

9.13.1 OdowmMe nonoxeHus
HasHa4yeHue ncnbiTaHnsa Ha KpydeHue CoCTOMT B OnpeAeneHnmn paspyLiatoLLero Kpyrawero MomeHTa My
nnsa ©0nToB U BUHTOB, KOTOPbIE HE MOTYT ObITb UCMbITAHbI HA PACTSAXEHUE.
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9.13.2 NpUMEeHUMOCTDL

OTOT METOA NPUMEHSAT ANA KPENEXHbIX U3AENUU, UMEIOLLNX CNeayLINE XapakTEPUCTUKA:
- DONTbI U BUHTbI C FTONOBKOW NMPOYHEE, YeM pe3b00BOMN y4aCTOK;

- AMaMeTp rmaakon Yactu CtepxHa dg > d, unu d, = do;

- AnnHa pe3bdbl b =2 1d + 2P;

-1.6 MM S d=< 10 MM,

- Knaccbl npo4yHocTn 4.6—12.9/12.9.

[TpuMmevyaHune — [Ina knaccoB NPoYHOCTU 4.6—6.8 3Ha4vyeHna B MCO 898-7 He ycTaHOBMEHDI.

9.13.3 ObopyaoBaHue U YCTPOUCTBO ANA UCNbITAHUA

Cm. NCO 898-7 [1].

9.13.4 lNpoueaypa ncnbiTaHuA

KpenexHble n3genusa UCnbiTbiBaOT cneayowmum oopasom.

3axumarot O0NT UNM BUHT B UCMbITATENbHOE YCTPOUCTBO cornacHo MCO 898-7, oTcTynuMB Ha ANUHY
pe3b0bl MMHUMYM 1d. CBOOOAHAaA AnvHa pe3bdbl 4, A0MKHA BKNOYaTh B ceba MuHUMyM 2P cbera pesbbbl oT

ronoBKU Unun coera pes3bObl OT rMaakon 4Yactu cTtepHA. NpuknaabiBalOT HENPEPLIBHO BO3paCTalOLLUNN KPYTS-
LLINLK MOMEHT.

[TpumevyaHune — 3annaHupoBaH nepecMoTp NCO 898-7:1992. AHann3 pesynesraTtoB UccrnegoBaHUM nNokasan,
YTO 3Ha4YeHUA cBOOOAHON ANWHLI pe3blbl N ANUHBI BBUHYNMBaAHUA OyAYT U3MEHEHDI.

9.13.5 Pesynbratbl UCNbITaHUA
9.13.5.1 Metoa

Cm. UCO 898-7 [1].

9.13.5.2 TpeboBaHuA

Cm. UCO 898-7 [1].

B cnopHOM cny4yae npuMeHAIoT cneayroLme NCnblTaHUA:

- Ana ©0nTOB U BUHTOB, KOTOPbIE HE MOTYT ObITb UCNbITAHbLI HA PACTAXKEHUE, UCMbITAHUE HA TBEPAOCTL B
COOTBETCTBUU C 9.9 aBnaeTca apOUTPaKHbIM;

- Ans 00NTOB U BUHTOB, KOTOPbIE MOXXHO UCMbITATb HA PaCTSXXEeHUE, UCMNbITAHUE HA PACTSPKEHUE ABMNS-
eTca apoOUTPaKHbIM.

9.14 AcnbiTaHne Ha yaapHbIN U3rMd oopadboTaHHbIX UCNbITATENbHBLIX OOpa3L OB

9.14.1 O0OwWMe NonoXeHun

Ha3sHa4vyeHue ncnbiTaHUA Ha yaapHbIn U3rMbO COCTOUT B OnpeaerneHnn rnPoYHOCTU MaTepuana Kpenex-
HbIX U3OEeNUNU yagapHOU Harpys3kou npu ycTaHOBMEHHOW MOHUXKEHHOU TeMnepaTtype. 3TO UCNbITaHUE NMPOBO-
OAT TONbKO B Criyvyae, ecrnm 3to TpeboBaHue CoaepXMTCA B cCTaHAapTe Ha NpoayKLUUo UK NO COrnacoBaHUIO
MEXAY U3rOTOBUTENEM U NOKYyMaTenemM.

9.14.2 NpUMEHUMOCTDL

ITOT METOA NMPUMEHAIOT ANA KPeneXHbIX n3genuin, UMerLnxX cneayome xapakTepucTukn:

- 00paboTaHHble ncnbiTarenbHble 00pa3Lbl U3roTOBMNEHLI U3 OONTOB, BUHTOB U LUMNWUMEK;

-d =16 MM;

- nonHaa AnuHa 00NTOB U BUHTOB (BKNtOYadA CNNOLUHYIO YaCTb FONOBKKU) = 55 MM;

- LWWUMNUNBbKKU C NOSNTHOWU ANIUHOU = 55 MM;

- Krnaccbl npoyHocTH 5.6, 8.8, 9.8, 10.9 n 12.9/12.9.

9.14.3 O6opyaoBaHue U YCTPOUCTBO ANA UCNbITAHUSA

CMm. NCO 148-1.

9.14.4 ObpadboTaHHbIN UCNbITaTeNbHbIN OOpa3eL,

McnbiTaTenbHbln 0OpaseLl A40mKeH ObITb U3rOTOBIIEH U3 KPEMEXKHOIo N3aenusa cneayowmm odopasom.

ObpaboTaHHbIM UCMbITATENbHLIN 0Dpa3sel aomkeH coorBeTcTBoBaTb NCO 148-1 (V-00pa3Hbin Hagpes
no Lapnn). Obpa3sey gomkeH ObITb Bblpe3aH B NPOAONIbHOM HanpaBleHUn Kak MOXXHO Onmxxe K NOBEPXHOCTHU
Kpene>XHoro n3aenusd, no BO3AMOXXKHOCTU B pe3bboBon yactun. CTopoHa ucnbiTaTeNbHOro obpasua 6e3 Hagpesa
OOoMmKHa ObITb pacnonoXXeHa onuxe K NOBEPXHOCTU KPENEXKHOro N3genus.

9.14.5 lNlpoueaypa ncnbiTaHUA

Crneayert noaaepXXMBarb CTAOUMNbHYIO TEMMEPATYPY UCNbITaTENbHOrO 00pasua muHyc 20 °C. cnbiTaHne
Ha yaapHbin n3rnd nposoaat B cootBeTcTtBun ¢ MCO 148-1.
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9.14.6 TpeboBaHusA
Ecnu ucnbiTaHnga npoBoAAT npu temneparype MuHyc 20 °C, 3Ha4yeHna yaapHon BA3KOCTU OOIMKHbI CO-
OTBETCTBOBATbL Tabnuue 3.

pnMeYaHWUE — B COOTBETCTBYROLWNX CTaHdapTax Ha NpoayKum Ui no cormacoBaHKo MeXy U3ArotToBUTEIEM
N NOKyMNarelnem MOryrT ObITb YCTaHOBJIEHbl Apyrne tTemMreparypbl Npu UCIMNblTaHNAX N 3HAaYEHNA yﬂ,apHoﬁ BA3KOCTH.

9.15 KoHTponb AedpeKTOoB NOBEPXHOCTHU

[ledbeKkTbl MOBEPXHOCTN HA KPEMEXHbIX U3AENUAX KOHTPOMUPYIOT cneayrowmm odbpasom. [na Kkpenex-
HbIX U3aenun KnaccoB MPOo4YHOCTU 4.6—10.9 KOHTpONb AedEKTOB NMOBEPXHOCTU MPOBOAAT B COOTBETCTBUN
c NCO ©6157-1. [lo cormacoBaHutio MeXxay N3rotToBuTenem U nokynarenem MoXxHo npumeHatb NCO 6157-3.

[na KpenexXxHbiX U3aenuimn KnaccoB NpoYyHoCTU 12.9/12.9 KOHTPONb AedEKTOB NOBEPXHOCTU NPOBOAAT B
coorBetcTBumn ¢ MCO 6157-3.

[1lna ncneitatenbHon cepun MP1 (cMm. pasgen 8) KOHTpONb AeEKTOB NOBEPXHOCTU BbIMNOMNHAIOT Nepea
00padboTKOMN.

10 MapkupoBka

10.1 OOLwWwMe NONoXeHUs

KpenexHble n3genusa, N3rotoBrieHHblIE COrnacHo TpeboBaHMAM HACTOALLEro craHaapra, cneayer o0o-
3Ha4yaTb B COOTBETCTBUU C CUCTEMOU 0DO3HAYEHNIN, ONNCAHHOW B pa3aene 5, U MapKnpoBaTb B COOTBETCTBUM
c 10.2 1 10.3 unn 10.4. OgHako cucremy obo3Ha4yeHun, ONNCaHHYIO B pasgene 5, n obo3HavyeHua ang map-
KnpoBkn cornacHo 10.3 unn 10.4 NnpMMEHSAIOT TONbKO B cry4Yae BbINONMHEHUA BCeX TPeboBaHUN HACTOSALLETO
craHaapra.

Ecnn nHoe He yCTaHOBNEHO B CTaHAApTax Ha NPOoAYKLUMUIO, BLICOTY pPeNnbedHON MAaPKUPOBKU HA BEPXHEN
CTOPOHE roNnoBKN B pasmepax BbICOTbI FONMOBKN HE YYUTbLIBALOT.

10.2 MapKupoBKa TOBapPHOro 3Haka u3rotopurens

ToBapHbIN 3HAK U3TOTOBUTENS AOIHKEH ObITb HAHECEH B NPOLIECCE U3rOTOBIIEHUSA HA BCEX KPEMEXKHbIX U3-
0ENUSX, MapKMPOBAaHHbLIX CUMBONOM KNacca NPOYHOCTU. TOBAPHbLIN 3HAK U3TOTOBUTENS TAKXKE PEKOMEHAYETCH
HAHOCUTb Ha U3AENUS, KOTOPbIE HE MAPKUPYIOT CUMBOSOM Klacca NPOYHOCTH.

Hactoawui ctaHgapT npeaHasHadveH Ang npogasLa, Korga oH npoAaaeT KpeneXkHble u3aenus, MapKkupo-
BaHHble COOCTBEHHbIM TOBAPHbIM 3HAKOM, U PACCMAaTPUBAETCA KaK U3rOTOBUTETD.

10.3 MapkupoBka u 00603HaYeHue KpenexHbiX usagerimm ¢ noriHoOM Harpy3o4YHOU CNOCOOHOCTBLIO

10.3.1 OdouwmMe NnonoxeHus

KpenexHble u3genua ¢ noriHoM Harpy3oyHOW CNOCOOHOCTbLIO, U3rOTOBMEHHbIE COrnacHoO TpeboBaHUAM
HACTOALUEro craHgapra, cnegyet mapkuposarb B cootBeTctBun ¢ 10.3.2—10.3.4.

AnbTrepHaTUBHAA UM HeobaA3aTenbHasa gonyckaemMaa MapkupoBKa, Kak npeaycmMorpeHo B 10.3.2—
10.3.4, BbIOUpPAETCA U3TOTOBUTENEM.

10.3.2 CuMBONbl MAPKUPOBKU OANA KNAacCOB NPOYHOCTH

CUMBOINblI MAPKUPOBKN YCTAHOBNEHLI B Tabnuue 19.

Tadbnuua 19 — CuMBONbl MapKUPOBKU ANA KpeNeXHbIX N3gennin ¢ NoTHOW Harpy3o4HOW CNOCOOHOCTLIO

Knacc npoYHOCTU 4.6 4.8 5.6 5.8 6.8 8.8 9.8 10.9 12.9 12.9

CWMBON MapKUpoBkn? 4.6 4.8 5.0 5.8 6.8 8.8 9.8 10.9 12.9 12.9

a) TO‘-II{y B CUMBOJ1€ MaPKUNPOBKK AONYCKAETCA HE NPUBOAWUTD.

[1ns BUHTOB HEDONbLLUMX PAa3MEPOB UMK B Cry4ae, Koraa us-3a doopmbl rofioBKM HEBO3MOXKHO HAHECEHUE
CUMBOJIOB MAPKNUPOBKN, YKa3aHHbIX B Tabnuue 19, aonyckaeTtca NpUMEHATb CUMBOJSbI MAPKUPOBKU MO CUCTE-
Me undepodbnara, npuseaeHHble B Tabnuue 20.
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Tadbnunua 20— Cucrema undpepbnata gna MapKMpoBKn OONTOB U BUHTOB C MOSTHOW Harpy3o4YHOW CNOCOOHOCTLIO

Knacc 46 48 5.6 5.8
MPOYHOCTH
a) a) a) a)
CUMBOS
MapKUPOBKW
b) b) b)
OkoH4YaHuUe mabnuupi 20
Knacc 5.8 8.8 9.8 10.9 12.9
MPOYHOCTU
a) a) a) a) a) b)
Cu1MBOS
MapKUPOBKMU
b) b) b) b)
a) B NO3NLMK, COOTBETCTBYHOLLEN ABEHaAUATN YacaM (KOHTpOSibHas OTMETKa), HeobXoAMMO MapKnpoBaThb NUoOo
TOBaPHLIM 3HAKOM U3roTOBUTENA, NNOO TOYKON.
b) Knacc MPOYHOCTU MapKupyeTca NMOo WTPUXOM, NUOO ABOWUHBIM LUTPUXOM, a ANA Krhacca MNPOYHOCTU
12.9 — TouKoMN.

10.3.3 NaeHTudunkauma

10.3.3.1 BonTtbl  BUHTbI C LLECTUTPAHHON N 3BE3J000pPA3HON rONMOBKOW

BOonTbl U BUHTbI C LLECTUTPAHHOWN U 3BE34000pAa3HON rofnmoBKOW (BKIIOYASA KPeneXXHble n3genus ¢ donat-
UeM) cneayetr MmapkupoBaTb TOBAPHbIM 3HAKOM M3rOTOBUTENA U CUMBONOM MAPKUPOBKM Kracca npoYHOCTM,

npuBeaeHHbIM B Tabnuue 19.
MapknpoBka ABnaeTca o0a3aTtenbHON ANA KpeneXxHbiX u3aennin Bcex KnaccosB MPOYHOCTU N1 HOMUHATb-

HbIM ANAMETPOM d 2 5 MM.

MapKMpoBKY NpeanovYTUTENLHO CNneayeT HAHOCUTh Ha BEPXHIOK NMOBEPXHOCTb NONMOBKU BbIMYKMbIMU UMK
yrnyoneHHbIMn 3HakamMmm U Ha OOKOBOW MOBEPXHOCTU rONOBKU YrryorneHHbIMU 3HaKamMu (CM. PUCyHOK 11).
[1na 60NTOB 1 BUHTOB C (PnaHUeM MAPKUPOBKY Crneayer HaHOCUTb Ha donaHel, ecnu NPouecc N3roToBMEHUSA

HE MO3BONSAET HAHECTU MAPKUPOBKY HA BEPXHEN MOBEPXHOCTU FONOBKW.

3) ToBapHbIi 3HaK U3rOTOBMTENS.
b) Knacc npoyHocTwm.

PucyHok 11 — NpumMepbl MapKUpoBKKU OONTOB U BUHTOB
C LUeCTUrpaHHoOn 1 3Be3goodbpasHoin ronoBKkamm
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PUCYHOK 12 — [lpuMepbl MapKUpPOBKU BUHTOB C
LIeCTUrpaHHbIM yrinybneHmem B LUNNUHAPUYECKON
ronoBKe

PUCYHOK 13 — Tlpumep MapKUpoOBKW OONTOB C
HU3KOW MNONMyKpyrnonu ronoBKOM W KBagpaTHbIM
NOArONTIOBKOM

PUCYHOK 14 — [lpuMep MapKUpOBKU LLUNMUNEK

10.3.3.2 BuHTbI C WWECTUrpaHHbIM U 3BE30000pAa3HbLIM
yrnyobneHnem B LUMNMUHAPUYECKON FONOBKE

BUHTbLI C LWECTUTPaHHbIM U 3BE34000pa3HbIM yriyone-
HUAMWU B UUINMUHOPWUYECKOWU TONMOBKE CNeayeTr MapKupoBaTb
TOBAPHbIM 3HAKOM M3roTOBUTENA U CMMBOJIOM MapPKUPOBKU
Knacca npo4YHOCTU, NpuBeAEHHbLIM B Tabnuue 19.

MapknpoBka aBnsaeTca oba3aTtenbHON ANA KPeneXHbIX
N3gennun BCEX KrnaccoB NPOYHOCTU U HOMWHAlbHbLIM gWaMe-
TPOM d 2 5 MM.

MapKupoBKy npeanoyvTuTenbHO CNeayeTr HaAaHOCUTbL Ha
OOKOBYIO NOBEPXHOCTb MONMOBKK YrinyoneHHbIMU 3HaKaMn Unu
Ha BEPXHIOW MOBEPXHOCTb FONOBKU YrinyoneHHbIMKU UNN Bbl-
NYKNbIMKU 3HaKaMn (CM. PUCYHOK 12).

10.3.3.3 BonTbl C HU3KOW NMONYKPYINOW ronoBKOU U KBA-
ApaTHbLIM NOATONMOBKOM

BonTbl C HU3KOW NONYKPYINMOW rONOBKOW U KBaAPAaTHbLIM
NOAroNOBKOM Cneayetr MapKkMpoBaTb TOBAPHLIM 3HAKOM U3r0-
TOBUTENA N CUMBOJIOM MapPKMPOBKK Klacca NPOYHOCTU, NPU-
Be€HHbIM B Tabnunue 19.

MapKknpoBka aBnsaeTca oba3aTenbHON ANA KPeneXxHbIX
N3genun BCEX KrnaccoB NPOYHOCTU U HOMWHANbHbLIM gUWaMe-
TPOM d =2 5 MM.

MapknpoBka gomkHa ObITb HAHECEHA Ha rorNoBKE YIy-
ONEeHHbIMW UMK BbIMYKIMbIMA 3HAKaAMWU (CM. PUCYHOK 13).

10.3.3.4 LLInunbku

LLinunbkn cneayer MapkupoBaTb TOBAPHbLIM 3HAKOM
M3rOTOBUTENA U CUMBOJTIOM MAPKUPOBKKU Kracca NMpo4vHOCTH,
npuBeaeHHbIM B Tabnuue 19, nnn ansrepHaTuBHbIMW CUMBO-
namum MapKnpoBKKU, NPUBEAEHHbIMU B Tabnnue 21.

MapkupoBka aBnaeTcsa obOa3aTtenbHOM Anga Lnunek
KnnaccoB npo4yHocTn 5.6, 8.8, 9.8, 10.9 n 12.9/12.9 n HOMMU-
HanbHbIM AnaMeTpom d = 5 MM.

MapknpoBka 4omkHa OblTb HAHECEHA HA rMAaaKon YacTu
LLUNUNBbKKU. ECnK 3TO HEBO3MOXXHO, MAPKMPOBKA KNacca npouy-
HOCTU AOMKHA HAHOCUTbLCA HAa ra€4HOM KOHLE, U TOBAPHbLIN
3HaK U3roToBUTENA MOXHO HE HAHOCUTL (CM. PUCYHOK 14).

[na wnunek ¢ nocagkon ¢ HaTarom NPUMEHAI0T Map-
KWPOBKY Kracca npo4yHOCTM Ha ra€4yHOM KOHLE, U TOBAPHbIN
3HaAK N3roTOBUTENA MOXHO HE HAHOCUT.

Tabnunua 21 — AnbrepHaTUBHbIE CUMBOSBI MAaPKUPOBKW ANA LUNKUNEK

Knacc npoYHoOCTH

5.6 8.8 9.8 | 10.9 12.9

CWMBON MapKUpoBKu®

_ o), + | a) AQ)

a) NonyckaeTcs YriybrneHHbIA TONLKO KOHTYP UNK yrnyBneHHas nnoLags.

10.3.3.5 [pyrue tunbl 601TOB U BUHTOB

[1o TpeboBaHUO nokynarensa ang gpyrux TMnoB OONTOB U BUHTOB, a TaKXe ANA crieunanbHbIX U3gennm
MOTYT ObITb NCNOMb30BaHbl CUCTEMbI MAPKUPOBKK, onncaHHbie B 10.3.
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MapkupoBka HE MPUMEHSAETCA AN BUHTOB C NOTAMHOWU rONTOBKOW, NONYNOTAUHOW rONOBKOW, HU3KOWU LIU-
NMUHAPUYECKOU rONOBKOW, CKPYrNEHHOW rofTOBKOW U Nog00HbIX POPM rornoBOK CO LUNMUAMUN, C KpecToobpas-
HbIMU LLUNUUAMU UNU UMEOLLNX YrnyOneHne nnun gpyrom BHyTPEHHUW NPUBOA.

10.3.4 MapkupoBka 60NTOB U BUHTOB C NIeBOU pe3bOon

BonTbl U BUHTLI C NEBON Pe3b00 U HOMUHANbHLIM AMAMETPOM d =2 5 MM cneagyeTr MapKMpoBaTb CUMBO-
namu, nokasaHHbIMU HaA pUCyHKe 15, NnMOO Ha BEpXHEN NOBEPXHOCTU ronnoBKKU, NMOO Ha TopLE.

PucyHok 15 — MapkupoBka Oon-
TOB U BUHTOB C TEBOW pe3b0OOiA

AnNbTEPHATUBHYIO MAPKUPOBKY NEBOW Pe3bObl, MOKA3aHHYI0 HA PUCYHKE 16, AOMYyCKaeTCA NPUMEHATb
ansa 00NnTOB U BUHTOB C LLECTUINPAHHOW rOSTOBKOMW.

S — Pa3Mep nog KoM, K — BblCcOTa ronos-
KA

PucyHok 16 — AnbsrepHaTtuBHaa mMap-
KnpoBka ©OONTOB UM BUHTOB C NEBOW
pe3bbont

10.4 MapkupoBKa nu 0003HaAYEeHUNE KpeneXxHbIX u3aenum ¢ YyMeHbLEeHHOWN Harpy3o4yHoOwm
CMOCOOHOCTbLIO BCrieACTBUE UX reOMEeTPUYECKUX XapaKTePUCTUK

10.4.1 O0OwWwMe NnonoXxeHus

KpenexHble n3genud ¢ yMmeHbLUEHHOW HArpy3o4YHOU CrMOCOOHOCTbLIO, U3rOTOBIMEHHbIE B COOTBETCTBUN C
HACTOALLUMM CTaHAAPTOM, cneayet mapkupoBaTb B cooTBeTCTBUU € 10.3.3 1 10.3.4, 3a UCKNIOYEHUEM TOTO, UTO
0003Ha4YEeHUIO KNaccoB NPOYHOCTN AOIMKHA npeallecTsoBatb uudpa «0» B COOTBETCTBUM C Tabnuuen 22.

CumBOIbl MAPKUPOBKK cornacHo Tabnuuam 19, 20 n 21 He AonycKkaeTcs UCnonb3oBaTb AN KpeneXHbIX
n3genun ¢ ymMeHbLLUEHHON HArpy304HOMU CNOCOOHOCTLIO.

Ecnn ymeHbLUEHHAA Harpy3o4yHasa CnoCoOHOCTb KpeneXHbiX U3aenun onpeaeneHa craHgapTom Ha npo-
OYKUWIO, TO CAMBOJSbI MAPKUPOBKK COrMacHo Tadnuue 22 AomKHbl NPUMEHATBCA KO BCEM pasmMepam, yCTaHOB-

NEHHbIM B CTaHAAPTE Ha NPOAYKUWUIO, AaXe eCrnn HEKOTOopble pa3Mepbl YAOBIMETBOPAOT TpeboBaHMAM AN4
KpeneXXHbiX n3gennMn ¢ NOTHOM Harpy304HOU CNOCOOHOCTbLIO

10.4.2 CuMBOIbI MAPKUPOBKU ANA KpeneXxHbIX u3aerium ¢ YyMeHbLI€HHOU Harpy3o4YHoOU CNOCOOHOCTLIO
CuUmMBOIblI MAPKUPOBKKU A0IMKHbI COOTBETCTBOBATL Tabnuue 22.

Tadbnuua 22 — CUMBOIMbl MapKUPOBKN ANA KpeNEXHbIX N3genu ¢ YMEHbLLUEHHOW Harpy3o4HOW cnocoOHOCTLIO

Knacc NpoYHOCTU 4.6 4.8 5.6 5.8 6.8 8.8 9.8 10.9 12.9 12.9

Cvmeon mapkuposku® || 04.6 04.8 05.6 05.8 06.8 08.8 09.8 010.9 | 0129 | 0129

a) TO‘-lI{y B CUMBOJI€ MaAaPKNPOBKW A0MNYCKae€TCA HE NPUBOANTD.

10.5 MapkupoBKa ynakoBoOK

Bce ynakoBKkM AnNA BCEX TUMOB KPENEXHbIX U3AENUU BCEX pa3MepPOB AOIMKHbI UMETb MApPKUPOBKY (Ha-
npuMep, ¢ NOMOLLbLIO Apnbika). MapkupoBka AOMmMKHA BKMoYaTb B ¢€0A TOBAPHbIM 3HAK U3roTOBUTENA WU/UNN
TOBaAPHbIK 3HAK NpoaasLia U CUMBOI MAPKUPOBKK Kacca NPOYHOCTU cornacHo tabnuuam 19 u 22, a Takxke
HOMEP NPOU3BOACTBEHHOU NApPTUK, Kak npeaycmMmoTpeHo B UCO 16426.
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[TpunoxeHue A
(cnpaBoYHoOE)

3aBMCUMOCTb MeXAy npenenomM NPoYHOCTU Ha pacTAXeHue U yariMHeEHUueM nocre pa3pbiBa

abnunua A1 — BaanmocBA3b Mexay Npefenom NPoYHOCTU Ha pacTshKeHWe U yANIMHEHMEM Mocne pa3pbiBa

HomMuHanbHbIA Npeaen

NPOYHOCTU Ha pacTaXeHue 400 500 600 /00 800 900 1000 1100 1200 1300
Rm, om: MI1a ‘
Af, min Amin
0,37 22 ‘ 4.6
0,33 20 5.6
MWHUManbHOE
vyoNnMHeHKne
nocne paspbiead
Ac o UWNN A ...
f. min min 0,24 48
0,22 5.8
0,20 12°
— 10
013 9
— 8

) 3HaueHns ans A min 1 A

b)
C)

min: ©TMEYEHHbBIE XNPHBIM LIJpMCpTOM, — HOPMaTUBHbIE BETTUHNHDBI (CM. Ta6nv1u,y 3)

PUMEHART TOJIBKO A4J1A KilaCCa MNPpOYHOCTHU 6.8.
PUMEHART TOJ1IBKO AJ1A KIMacCcCa NPpOYHOCTH 3.8.
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[lpunoxeHue B
(cnpaBoYHoOE)

BrnvsaHue noBbIWEHHbIX TeEMNepaTyp HA MeXaHu4YecKkue CBOUCTBA
KpenexXHbiX usgenvn

[ToBLILLEHHBIE TeMNepaTypbl MOMYT CTaTb MPUYUHON USMEHEHUN MeXaHWUYEeCKUX CBOUCTB U OYHKUNOHarbHBIX Xapak-
TEPUCTUK KpENEXHOro n3genus.

[Tpn noBbIWeHUN paboveit TemnepaTypbl 40 150 °C HEU3BECTHLI HEraTUBHbLIE NOCNEACTBUA U3-3a UBMEHEHUSA Me-
XaHW4YEeCKMUX CBOUCTB KpenexHblx nagenuin. lNpun temneparypax donee 150 °C n go makcumansHon temnepatypsl 300 °C
PYHKUMOHANBHBIE XapaKTePUCTUKN KpeneXHbIX 3genun cneqyeT TwaTtenbHO NPOBepPATD.

C noBbILLUEHNEM TEMMNEPATYPLI, KaK U3BECTHO, MOTYT NPOUCXOAUTL:

- YMEHbLUEHNEe YCNOBHOMo npeaena TekyyecTn npu octatodMHOM yanuHeHnn 0,2 % unn yCnoBHOro npegena Tekyye-
CTU Npun ocTatodHOM yanuHeHuu 0,0048d Ana rotoBbIX KpenexXHbIX N3genuu;

- YMEeHbLUEeHWe npegena NpoYHOCTH.

nuTenbHasa akennyaTaumsa KpenexHblX U3 enunii npu noBblLLEHHBIX pabounx TeMmnepaTypax MOXeT NPUBOANUTDL K pe-
nakcauun HanpsxeHun, yBennynBarolenca ¢ NoBbILLEHUEM TeMnepaTypbl. Penakcauna HanpsaXXeHWn NpuBoANUT K YMEHb-
LLIEHUIO CUNbI 3aTAXKKMN.

[edopMaLUMOHHO-YNPOYHEHHbIE KpeneXHble nagenusa (Knaccoe npoyvHocTn 4.8, 5.8, 6.8) bonee BOCNPUUMUYNBLI B
OTHOLUEHUWN penakcaLlun HanpsXeHUU No cpaBHEHUIO C 3aKaneHHbIMU U OTNYLLUEHHBIMW UNU OTOXOKEHHBIMU KPENEXHbIMU
n3genuamn.

HeoOXoaAMMO € OCTOPOXHOCTLI NPUMEHATL CTanun, cogepxallne CBUHeL, ANA KpenexXHblX U3genunin, Cnonb3yemblX
NPU NOBLILUEHHLIX TeMNepaTypax. Ana Taknx KpeneXHbIX n3genun cnegyeT yduThiBaTh PUCK OXpyNYMBaHUA MeTanna npu
paboyeln TeMnepaType B AnanasoHe TOYKK NnaBneHns CBUHLUA.

MHpopMauna ana Beidopa U NpUMeHeEHNA cTanen 4Na UCNoNb30BaHUA NPW NOBLILLEHHBIX TEMNepaTypax NpuBeqe-
Ha, Hanpumep, B EH 10269 n ASTM F2281.

[MTpunoxeHue C
(cnpaBoO4YHOE)

YanvuHeHuve nocne paspbiBa Ans NorHopasMepHbIX KPeneXHbIX usaenum Ag

B Tabnuue 3 npeactaBfneHbl MUHUManNbHbIE 3HAaYEHUSA YANUHEHUA Nocne pa3pbiBa A4NA NOMTHOPasMepPHbIX OONTOB,
BUHTOB W LUNUNEK Ac .. TOMNBKO ANA KIaccoB NPOYHOCTN 4.8, 5.6 1 6.6. 3Ha4eHna Ansa Apyrux KrnaccoB NPOYHOCTU Npen-
cTaBneHbl B Tabnuue C.1 4Na cnpaBKWU. OTU 3HA4YEHUA BCe eLlle HaxoaAaTCcAa B CTaguu nccnegoBaHui.

Tabnunua C.1— YanMHeHne nocne paspbiBa AN NoHOpPa3MepHbIX KpenexXHblX nsgenni A

Knacc 4.6 5.6 8.8 0.8 10.9 12.9/12.9
I'IpOLlHOCTVI
A min 0,37 0 33 0.20 _ 013 _
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[MTpunoxeHue A
(cnpaBoYHoOE)

CBeaeHnA 0 COOTBETCTBUU CChINMOYHBIX MeXAYHAPOAHbIX CTAHAAPTOB CCbINMOYHbLIM HAaLlMOHArbHbIM
ctaHpaptaMm Poccunckoun Peagepauum v 4eUCTBYHOLWMUM B 3TOM KauyeCTBE MEXrocyaapCTBeHHbIM

Tabnuua A1

cTaHaapTam

O0o03HavYeHue
CCbIMOYHOIO CTeneHb
Obo3HavyeHWne N HauMeHoBaHUe cooTBeTCTBYHOLUETO HAUNOHAJIBHOTO CTaHAapTa
MeXAYHapOo4HOTO cCOOTBEeTCTBWNA
CTaHA4apTa

NCO ©68-1 MOD [OCT 9150—2002 (MCO 68-1—98) « OCHOBHLIE HOPMbI B3aUMO3aMEHAEMOCTHN.
Pe3bba meTpuyeckasa. INpodpunb»

NMCO 148-1 NE [OCT 9454—78 «MeTannbel. MeToa UCNbITaHUA Ha yaapHbId U3rmd npu NOHU-
XEHHbIX, KOMHaTHOWN N NOBLILUEHHOW TeMnepaTypax»

NCO 225 — *

NCO 261 MOD [OCT 8724—2002 (MCO 261—98) « OCHOBHbIE HOPMblI B3aUMO3aMEHAEMOCTN.
Pe3bba meTpudeckada. nameTtpbl U WwWarn»

MCO 262 — *

NCO 273 MOD [OCT 11284—94 «OTBEPCTUSA CKBO3HbIE NOA KpeneXHble geTanun. PasMepbi»

NCO 724 MOD [OCT 24705—2004 (MCO 724:1993) « OCHOBHblE HOPMbI B3alUMO3aMeEHAEMO-
cTW. Pe3bba meTpudeckaa. OCHOBHbIE pasMepbl»

MCO 898-2 MOD [OCT P 52628—2006 (MCO 898-2:1992, UCO 898-6:1994) «[ankn. MexaHu-
Yeckue cBOUCTBA U METOAbLI UCMBITAHUNY

MCO 898-5 DT [OCT P NCO 898-5—2009 «MexaHu4eckne cBoUCTBa KpenexHblX U3gennin ma
yrnepogucTton N nernposaHHou ctanu. Yactb 5. YCTaHOBOYHbIE BUHTLI U a@aHano-
r’MYHble pe3bboBLIe KpeneXHble U3fgenua, He noaBepraeMble pacTArMBaroLLUNM Ha-
NPAXKEHUAM»

NCO 898-7 DT [OCT P UCO 898-7—2009 «MexaHu4eckne cCBOUCTBa KpeneXHbIX WU3genun.
YacTb 7. VicnblTaHWe Ha KpyyYeHUe N MUHUManbHbIe KpyTALllne MOMEHTLI ANa O0S1-
TOB U BUHTOB HOMWHanNbHbIX guamMeTtpoB oT 1 40 10 MM»

NCO 965-1 MOD [OCT 16093—2004 (MCO 965-1:1998, MCO 965-3:1998) « OCHOBHbLIE HOPMBI
B3auMoO3aMeHAeMOCTU. Pe3bba meTpudeckaa. donyckn. Nocagku ¢ 3a3opom»

NCO 965-2 — *

MCO 965-4 — *

MCO 4042 DT [OCT P UCO 4042—2009 «M3genusa KpenexHble. SNekKTponnuTuieckue nokpbl-
TNA»

MCO 4885:1996 — *

NCO 6157-1 DT [OCT P UCO 6157-1—2009 «WMM3pgenua kpenexHble. LedeKTbl NOBEPXHOCTU.
YacTb 1. BONTLI, BUHTLI U WWNWUIBKW OOLLEro HasHa4YeHUAa»

MCO 6157-3 — *

MCO 6506-1 NE [OCT 9012—59 «MeTannbel. MeTog namepeHua Tesepaoct no bpuHeno»

NCO 6507-1 DT [OCT P NCO 6507-1—2007 «MeTannel 1 cnnasebl. MIamMepeHUe TBEpAOCTU MO

Bukkepcy. Yacte 1. MeTog nsmepeHuna»
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Obo3HaveHune
CChINMOYHOIO

CTeneHb

MEeXAYHaAPOA4HOTO COOTBETCTBMA

CTaHOdapTa

[OCT P NCO 898-1—2011

O0o3HavyeHMe N HAaMMeHoBaHKe cooTBeTCTBYHOLLUETNO HAUNOHAJTBEHOTO CTaHAAPTA

MCO 6508-1

NEQ

[OCT 9013—59 «MeTannel. MeTog usmepeHua TBepAoCcTU No PoKBENy»

MCO 6892-1

NEQ

[OCT 1497—84 «MeTtannbl. MeToabl UCMBbITAHUA Ha PacTAXKEHUER

NMCO 7500-1

*

MCO 10683
MCO 10684:2004

MCO 16420

IDT

[OCT P NCO 16426—2009 «M3genuna kpenexHble. CUcTeMa obecnevyeHnsa Ka-
YyecTBa»

* COOTBETCTBYHOLLUNN HaLMOF

anbHbIN CTaHAapT OTCYTCTBYET. Ilo ero yTBePHKACHUA PEKOMEHAYETCA UCTOJ1B30BATb

nepeBo Ha pyCCKMﬁ A3bIK AaHHOIoO MeXxXAyHapPo4HOIo CraHiapTa. I'Iepee.o,u, A4adHHOIO MeXAYyHapPO4HOIo CraHapTa Ha-
xoauTcAa B @efepanbHOM VIHCbOpMaLIIVIOHHOM CbOHﬂ,e TEXHUYECKUX perllaMeHTOB N CTaHOaPTOB.

BETCTBUNA CTAaHAAPTOB.

pPMMeYaHNE — B HaCTOFILLIﬁFI Tabnu € NCTNOJ1b30BaHbl CliedyroWne yCITOBHbBIC 0003HaYEeHNS CTEMEHN COOT-

- IDT — naeHTn4YHble cTaHgapThl;
- MOD — mogudumumpoBaHHble cTaHAaPThI;
- NEQ — HeskBMBaneHTHbIE cTaHZapThl.
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