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MNMpeaucnosune

Llenu, OCHOBHbIE MPUHLUMMbLI U OCHOBHOW MOPSAAOK NPOBeAeHUs paboT No MEXTOCy4apCTBEHHOW CTaH-
aaptusaumn ycraHosneHbl FOCT 1.0—92 «MexrocygapctBeHHasa cuctema craHgaprudauymm. OCHOBHbIE NO-
noxeHua» n NOCT 1.2—2009 «MexrocyaapcTBeHHaa cucrema craHgaprusaumu. CtaHgapTbl MeXrocyaap-
CTBEHHbIE, MpaBuia U PEKOMEHZAUMM MO MEXIOCyAapCTBEHHOW cTaHaaptusauuu. lMpasuna paspaboTku,
NPUHATUS, MPUMEHEHMNSA, OOHOBIEHUS U OTMEHBLI»

CBeoeHuA o cTaHgapTe

1 NMOAMOTOBNEH deaepanbHbiM rocyaapcTBEHHLIM YHUTAPHLIM NpeanpuaTnem «Bcepoccuincknii Ha-
YYHO-UCCNeaoBaTenbCKUn MHCTUTYT cTaHaapTusauyum u ceptudukayum B MaumHoctpoeHuny (BHUMHMALLY
Ha OCHOBE COOCTBEHHOIO ayTEHTUYHOIO MEPEBOAA HA PYCCKUM A3bIK CTaHA4apTa, YKasaHHOro B NMyHKTE 5

2 BHECEH TexHu4eckuM KomuteTom no ctaHgaptusauun TK 229 «KpenexHbie usgenuay
3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHZapTu3auuu, MeTponorum U ceptudmkagyumn (Npo-

ToKkon ot 20 okTabpsa 2014 r. Ne 71-I)
3a nNpuHATHUE NPOrosIoCcoBarnu:

KpaTKoe HalMeHOBaHWe CTpaHbl Koa CTpaHbl COKpaLL|EHHoe HalMeHoBaHWe HalMOHaNbHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHJapTusaumu
AsepbaiigxaH AZ AscTaHgapT
ApMeHus AM MuHakoHoMuKkK Pecnybnuku ApmeHus
Benapycb BY locctanpapt Pecnybnuku Benapych
Mpy3ua GE MpyacTangapt
KazaxcTaH KZ locctanpapt Pecnybnukn KazaxctaH
Kupruaus KG KblprelactaHgapT
MongoBa MD MongoBa-CtangapT
Poccus RU PocctaHgapT
TagxunkncraH TJ TagxukcTaHgapt
TypkmeHucTaH ™ maBroccnyxba « TypkMeHcTaHgapTnapb!»
Y36ekuctaH uz YacTaHgapT
YkpauHa UA MuH3KOHOMpPa3BUTUA YKpauHbl

4 MMpukasom PegepanbHOro areHTCTBa N0 TEXHWYECKOMY PerynupoBaHuio u Metponorun ot 10 UoHA
2015 r. Ne 610-ct mexrocyaapcTBeHHbl ctaHgapt N'OCT ISO 898-1—2014 BeefeH B A€NCTBUE B Ka4ecTBe
HauuoHanbHoro craHgaprta Poccuiickon egepaumun ¢ 1 auapa 2017 .

5 Hacroawwmii ctTaHgapT uaeHTUYeH MexagyHapogHomMy ctaHgapty 1SO 898-1:2013 Mechanical properties
of fasteners made of carbon steel and alloy steel — Part 1: Bolts, screws and studs with specified property
classes — Coarse thread and fine pitch thread (MexaHnyeckne CBONCTBA KpeneXHbIX U3aenuin U3 yrnepoau-
CTbIX U NIErMPOBAaHHLIX cTanen — Yacte 1: BonTbl, BUHTbI U LLUNWUALKWM YCTAHOBMNEHHbIX KITACCOB NPOYHOCTU —
KpynHasa n menkas pesbba).

MexxayHapoaHblii cTaHgapt paspaboraH noakommuteTom ISO/TC 2/SC 1 «MexaHu4eckme CBONCTBA Kpe-
NEeXHbIX U3ENUn» TEXHUYECKOTO KoMUTeTa no ctaHaaptusauun ISO/TC 2 «KpenexxHble nsgenuay MexayHa-
poaHoi opraHusaumm no ctaHgaptusauum (1ISO).

MNepeBOA C aHrMMIACKOro A3blka (en).

CBeZeHnsa 0 COOTBETCTBMM MEXTOCYAAPCTBEHHbLIX CTAHAAPTOB CCbINIOYHLIM MEXAYHAPOAHbLIM CTaHaap-
Tam NPUBELEHbI B AOMOSTHUTENBHOM NpunoxeHun JA.

CteneHb COOTBETCTBMA — naeHtuyHas (IDT).

6 BBEJJEH BINEPBbIE
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UHpopmayusa 06 usMeHeHUsaX K Hacmoswemy cmaHdapmy nybrnukyemces 8 exea00HOM UHopmayu-
OHHOM yKa3amerne «HauyuoHarnbHble cmaHdapmbl», @ mekem U3MeHeHUld U nonpasok — 8 €XXeMeCsaYHOM
UHpOpMayUOHHOM yKasamersie «HauyuonanbHblie cmaHdapmbi». B cnyyae nepecmompa (3aMmeHbl) unu om-
MeHb! Hacmosueao cmaHdapma coomeemcmeyiouiee yeedomneHue bydem onybrnukoeaHoO 8 eXeMeCsI4HOM
UHpOpMayUOHHOM yKa3zamene «HayuoHarnbHble cmaHdapmebl». Coomeememaeyrouias uHgopmayus, yeedom-
NleHue U mekcmbl pa3Mmewiaromes makxke 6 UHQOPMayUOHHON cucmeme obuiez0 rosib3osaHus — Ha ou-
yuansHoMm calime @edepanbHO20 azeHmemea o MexXHUYECKOMY peaynuposaHuio U Memposiosuu e cemu
UHmepHem
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M E XTI oOCVY dAPGC CTHBTETUHTHUBbB 1 C TAHDOAPT

MEXAHUYECKUE CBOUCTBA KPEMEXHbIX VI3,D,EJ1UVII7I U3 YIMEPOOAUCTbIX
N NETMPOBAHHbIX CTANEN

YacTtb 1

BONTbl, BUHTbI U WNUNbKK YCTAHOBNEHHbIX KNAacCOB NPOYHOCTH
C KPYNHbIM U MESIKMM Larom pe3bobl

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

Hara BBegeHua — 2017—01—01

1 ObnacTtb npuMmMeHeHus

HacTosilumin ctaHgapT yCTtaHaBNUBAET MEXaHMYECKUE U husmyeckue ceonctea GonTos, BUHTOB U LUMK-
NeK U3 YyrnepoaucTbiX U NErMPOBAHHbIX CTanemn npu MCNbITAHUM B YCIIOBUAX C TEMMNEPATYPON OKPY>KaIOLLEN
cpeabl ot 10 °C go 35 °C. KpenexxHble nzaenusa (6onTbl, BUHTbI W LLNUITbKW) OLIEHUBAIOTCA HA COOTBETCTBUE
TpeboBaHUAM HACTOSLLEro CTaHZapTa TOMbKO B YKAa3aHHOM TeMNEepaTypHOM AuanasoHe. M3genua moryTt He
COXPaHATb YCTAHOBJIEHHbIE MexaHWdeckne u huandeckue CBOWCTBA Npu OoMee BbLICOKMX U Donee HU3kmx
Temnepatypax (CM. npunoxexue B).

MpumMmeyaHune 1 —KpenexHble U3genns, COOTBETCTBYOLLWE TpeboBaHUAM HACTOSLLEro CTaHgapTa, MPUMEHSOT
B AuanasoHe TemnepaTyp oT MuHyc 50 °C go nntoc 150 °C. Mpu onpegeneHn BO3MOXHEIX BapuUaHToB NPUMEHEHNUs 3a
npegenamu gnanasoHa ot muHyc 50 °C go nntoc 150 °C n go MmakcmManeHoi Temnepatypel nroc 300 °C nonb3oBaTtensam
CriefyeT KOHCYNBTUPOBaTLCA C MeTanoBegamMu.

MpumeyvyaHune 2 — MHdopmaums No BEIGOPY U NPUMEHEHWIO cTanei Ans Ucnonb3oBaHus npu 6onee BbICOKMX
unu Boriee HU3KMX TeMnepaTypax NpuseseHa, Hanpumep, B EN 10269, ASTM F2281 n B ASTM A 320/A 320M7D.

HekoTopble 60MTHI U BUHTLI MOTYT HE COOTBETCTBOBAThL TPebOBaHMAM HACTOALLEro cTaHgapra no pac-
TSOKEHUIO SN KPYYEHUIO BCIEACTBUE YMEHBLLUEHHON NIOLWAAM Cpe3a B rONOBKE MO OTHOLLUEHUIO K PACHETHOMY
cevyeHnto pe3bObl. K HUM OTHOCAT 60MThbl M BUHTbI, UMEIOLLME HU3KYHO UK NOTAaWHYIO ronoBKy (Cm. 8.2).

Crangapt pacnpocTpaHseTcs Ha O0NThbl, BUHTbI W LUMUITBKU:

- M3 YIMepoanuCTbIX UM NErMPOBAHHLIX CTanew;

C TPEYronbHOI METPUYECKON pe3bboii B COOTBETCTBMM C ISO 68-1;
C KpynHbIM wWwarom pe3bbbl ot M1,6 4o M39 n ¢ menkum warom pesbObl oT M8x1 ao M39x3;
C codeTaHMsaMu guametp/war B cootBetcTeum ¢ ISO 261 n ISO 262;

- ¢ gonyckamu pe3b0Obl B COOTBETCTBUM C ISO 965-1, ISO 965-2 n 1ISO 965-4.

CTtaHgapT He pacnpoCTPaAHAETCH Ha YCTAHOBOYHbLIE BUHTbLI U aHANOMM4YHbIE PE3L0OBLIE KPENeXXHbIE U3-
Aenus, He nogBepraeMble PacTArnBaloWMM HanpsxeHnam (cm. 1SO 898-5).

CrtaHgapTt He ycTaHaBnmBaeT TpeboBaHWA K CNeayoLuM CBONCTBAM:

- CBapMBAaEMOCTb;

1 Ungpopmauus o ebibope neauposaHHbix cmanell NepaumHo20 Knacca, Komopbie Mogym Bbimb NpUMEHeHb!
0ns uzeomoeneHuss KpenexHbix uzdenull, ucrnonp3yeMbiX puU No8bILLEHHbIX meMiepamypax, npueedeHa, Hanpumep, 8
FOCT 20072—74.

M3paHue ocdouumanbHoe
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- KOPPO3MOHHAas CTOMKOCTb;

- MPOYHOCTb Ha cpes;

- OTHOLUEHMWE KPYTALLUEro MOMEHTa K YCUINIO NpeaBapuUTenbHOW 3aTsxkn (MeTod ucnbitaHusa cMm. SO
16047);

- yCTanocTtHas Npo4YHOCTb.

2 HopmaTuBHbIe CCbITKU

Ons npumeHeHnsa HaCTOALLIEro CTaHaapTa HeobxXoAMMbI CNeayoLMe CCbINIOYHbIE AOKYMEHTLI. na gatu-
POBAHHbIX CCbISIOK NPUMEHSIIOT TONMBKO YKA3aHHOE U3JaHue CCbISIOYHOTO AOKYMEHTA.

ISO 68-1:1998 ISO general purpose screw threads — Basic profile — Part 1: Metric screw threads
(Pe3b0bl ISO BUHTOBbIE 06LLEro Ha3Ha4veHua. OCHOBHOW npodunb. Yactb 1. MeTpudeckne BUHTOBbIE Pe3bObl)

ISO 148-1:2009 Metallic materials — Charpy pendulum impact test — Part 1: Test method (Matepuansl
MeTannuyeckue. cnbitaHne Ha yaap no LWapnu Ha MmaaTHUKOBOM konpe. Yactb 1. MeTog ucnbiTaHus)

ISO 225:2010 Fasteners — Bolts, screws, studs and nuts — Symbols and descriptions of dimensions
(N3penua kpenexkHbie. BONTbI, BUHTHI, UMUMKW U raikn. CUMBONbI U 0003HAYEHMA pa3MepOB)

ISO 261:1998 ISO general purpose metric screw threads — General plan (Pe3bbbl meTpuyeckue ISO
obuero HasHaueHua. Obwwmi Bua)

ISO 262:1998 ISO general purpose metric screw threads — Selected sizes for screws, bolts and nuts
(Pe3b0bl MeTpuyeckue 1ISO obuero HasHaueHus. BoiGpaHHble pasmepbl AN BUHTOB, OONTOB U raek)

ISO 273:1979 Fasteners — Clearance holes for dolts and screws (U3genus kpenexHole. OTBEPCTUA C
3a30pom A58 6ONTOB M BUHTOB)

ISO 724:1993 ISO general-purpose metric screw threads — Basic dimensions (Pe3bbbl MeTpU4eckue
ISO o6uwero HasHauyeHusi. OCHOBHbIE pas3Mepbl)

ISO 898-2:2012 Mechanical properties of fasteners made of carbon steel and alloy steel — Part 2: Nuts
with specified property classes — Coarse thread and fine pitch thread (MexaHu4yeckne cBONCTBA KpeNeXHbIX
n3genuin u3 yrnepoancTbiX U NermpoBaHHbIX ctanen. Yactb 2. Manku ycTtaHOBAEHHLIX KNaccoB NPOYHOCTU —
KPYMHbLIA U MENKWI LWar pe3bbbl)

ISO 898-5:2012 Mechanical properties of fasteners made of carbon steel and alloy steel — Part 5:
Set screws and similar threaded fasteners with specified hardness classes — Coarse thread and fine pitch
thread (MexaHn4yeckmne CBOMCTBA KPENEXHbIX U3OENWn U3 YINepoaucTbiX U NerMpoBaHHbIX cTanen. Yactb 5:
YCTaHOBOYHbIE BMHTBI U aHANOMYHbIE PE3b00BLIE KPENEXKHbIE N3AENUA YCTAHOBMNEHHBIX KNAacCOB TBEPAOCTMU.
KpynHaga pe3bba u pesbba ¢ MENKUM LLarom)

ISO 898-7:1992 Mechanical properties of fasteners — Part 7: Torsional test and minimum torques for
bolts and screws with nominal diameters 1 mm to 10 mm (MexaHu4yeckne CBOWCTBA KPEeNneXHbIX U3AEnuii.
YacTte 7. NcnbiTaHue Ha KpyYeHWe U MUHUMATbHbIE KPYTALME MOMEHTLI ANA O0NTOB Y BUHTOB HOMUHATbHbIX
auametpos ot 1 4o 10 mm)")

ISO 965-1:1998 ISO general-purpose metric screw threads — Tolerances — Part 1: Principles and basic
data (Pe3bbbl MeTpuyeckue 1ISO o6uiero HasHaveHua. Jonycku. Yactb 1. MpuHUKMBLI U OCHOBHbIE AAHHbIE)

ISO 965-2:1998 ISO general purpose metric screw threads — Tolerances — Part 2: Limits of sizes for
general purpose external and internal screw threads — Medium quality (Pe3b6bl meTpuyeckue 1ISO obuiero
HasHaveHus. Jonycku. YacTb 2. NpeaenbHble pasmepbl ANS HAPYXXHON U BHYTPEHHEN pe3bb o0wero HasHa-
yeHusa. CpeaHuin Knacc TOMHOCTK)

ISO 965-4:1998 ISO 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 (Pe3b0bl MeTpuyeckme 1SO obulero HasHadveHua. Jonycku. Yactb 4. MNpeaensHble
pasMepbl 4NS HAPY>KHbIX Pe3bb, No4 NOKPLITUE, HAHECEHHOE roPsSHMM CNocoDOoM, conpsiraeMble NOCMe HaHe-
CEHUA NOKPbITUS C BHYTPEHHMMM pe3bbamm, Hape3aHHbIMM METYUKOM C nonem gonycka H unun G)

ISO 4042:1999 Fasteners — Electroplated coatings (U3genua kpenexHble. SNEKTPONUTUYECKUE NO-
KpbITUA)

ISO 4885:1996 Ferrous products — Heat treatments — Vocabulary (W3genua n3 4yepHbix METaNNoB.
Buabl Tepmoobpabotku. Cnosapb)

N MnaHupyeTcs, YTo Nocne nepecmMoTpa OCHOBHOE Ha3BaHWe YacTu 7 OyfeT coBnafaTb ¢ OCHOBHLIMU Ha3BaHUsMU
YacTtein 1—b5.
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ISO 6157-1:1988 Fasteners — Surface discontinuities — Part 1: Bolts, screws and studs for general
requirements (U3genua kpenexxHble. JedekTbl NOBEPXHOCTU. YacTb 1. BONTbI, BUHTbI U LLUNUITbKWM OBLLErO Ha-
3Ha4YeHusn)

ISO 6157-3:1988 Fasteners — Surface discontinuities — Part 3: Bolts, screws and studs for special
requirements (U3genusa kpenexHole. JedekTbl NoBepxHOCTU. YacTb 3. BONTbI, BUHTLI W LLMNUILKK cneyuanb-
HOro Ha3Ha4YeHuns)

ISO 6506-1:2005 Metallic materials — Brinell hardness test — Part 1: Test method (Matepuanbl metan-
nuyeckue. OnpeaeneHne TBepaocTn no bpuHennio. Yacts 1: MeTtog ucnbiTaHus)

ISO 6507-1:2005 Metallic materials — Vickers hardness test — Part 1: Test method (MaTtepuansl metan-
nuyeckune. OnpeaeneHne TBepaocTu no Bukkepcey. Yacte 1: MeTog ucnbiTaHus)

ISO 6508-1:2005 Metallic materials — Rockwell hardness test — Part 1: Test method (scales A, B, C, D,
E, F, G, H, K, N, T (Marepuansl metannuyeckne — OnpeaeneHue teepgoctu no Poksenny. Yacts 1. Metoa
ucnbitanua (wkanol A, B,C,D, E,F, G,H, K,N, T)

ISO 6892-1:2009 Metallic materials — Tensile testing — Part 1: Method of test at room temperature (Ma-
Tepuanbl MeTannuyeckue. icnbitaHna Ha pactskeHue. YacTtb 1. VcnbliTaHue npu KOMHATHOW Temneparype)

ISO 7500-1:2004 Metallic materials — Verification of static uniaxial testing machines — Part 1: Tension/
compression testing machines — Verification and calibration of the force-measuring system (Matepuansl
mMeTannuyeckue. Bepudukaums mawwmH gns ctaTM4eCckux UCMbITAHUIA B YCITOBUAX OGHOOCHOTO HarpyeHus.
YacTb 1. MalwmHbl ANA UCNbITAHMA HA pacTsbkeHue/cxarune. Bepudukaums n kanubpoBka CUNOU3MEPUTENb-
HbIX CUCTEM)

ISO 10683:2000 Fasteners — Non-electrolytically applied zinc flake coatings (M13aenus kpenexxHole. He-
3NEKTPONUTUYECKNE LUHK-NAMENbHbIE MOKPbITUSA)

ISO 10684:2004 Fasteners — Hot dip galvanized coatings (M13genua kpenexHble. MNoKpbITUA, HAHECEH-
Hble METOAOM FOPSAYEro LMHKOBAHUS)

ISO 16426:2002 Fasteners — Quality assurance system (U3genud kpenexxHole. Cuctema obecneveHns
Ka4yecTBa)

3 TepMuHbI U onpegeneHus

B HacToslem cTaHgapTe NPUMEHEHbI CneayowmMe TEPMUHBLI C COOTBETCTBYIOLLIMMUW ONpPeaeneHnAMN.

3.1 rotoBOe KpenexHoe usgenue (finished fastener): KpenexxHoe usgenue, ang KOToporo Obinn Bbi-
MOSTHEHBbI BCE TEXHOMOIMYECKME ONepaLMmn NOSIHOCTLIO, C MOBEPXHOCTHLIM MOKPLITUEM MK BEe3 NOKpbITUS, C
MOMHOI UNN YMEHBLLUEHHON HAarpy304HON CMOCOBHOCTBLIO, U UCMbITATENbHbLIA 0Opasel He NogBepranca Mexa-
Hu4eckoi obpaboTke.

3.2 o6paboTaHHbIN UCNbITATENBHBIA 00pa3sel (machined test piece): icnbiTatenbHblli obpasel, Us-
FOTOBMNEHHbIA MEXAHUYECKON 0BPABOTKOM M3 KPEMEXKHOIO U3aenua ana onpeaeneHna CBONCTB Matepuana.

3.3 nonHopa3mepHoe KpenexHoe uspgenue (full-size fastener): MoToBoE KpenexxHoe usgenue ¢ aua-
METPOM IMaAKOW 4acTn CTepxHsA dg = d unn dg > d, UNu BUHT C pe3b0oii 0 ronoBKK, UMK LUNUIbKA C pe3bboi
no BCEW AMNUHE.

3.4 KpenexHoe usgenue ¢ ymeHbleHHbIM cTepxHeM (fastener with reduced shank): [oToBoe kpe-
NEXHOEe n3aenue ¢ ANaMeTPOM INaaKkon 4acTn CTepxHs dg = ds.

3.5 kpenexHoe usgenue ¢ TOHKUM ctepxkHeM (fastener with waisted shank): loToBoe kpenexHoe us-
Aenue ¢ AnameTpomMm rmaakon Yactu CTepxkHs dg < ds.

3.6 TBepaoOCTL OCHOBHOIO MeTanna (base metal hardness): TBepgoCTb GnNXKANLIETO K MOBEPXHOCTU
yyacTka (npu nepeMeLLeHnm TOYKM M3MEPEHMNS OT CEPALEBUHBI K HAPY>KHOMY AWAMETPY), UBMEPEHHAs HEMo-
CpPeACTBEHHO nepen Havanom yBenuYeHMs UMM YMEHbLUEHMS TBEPAOCTU, YKa3biBAKOLUX HA HAyrMepoXkuBa-
HUE unu 0be3yrnepoXxMBaHNE COOTBETCTBEHHO.

3.7 nayrnepoxuaHue (carburization): Pesynsrar yBenMueHns coaepxxaHus yrnepoga B NoBepXHOCT-
HOM CJ10€ MO CPAaBHEHUIO C COAEP>KAHMEM Yrmepoda B OCHOBHOM METanne.

3.8 obesyrmepoxusaHue (decarburization): YmeHblueHNEe coaep)kaHusi yrnepoaa B MOBEPXHOCTHOM
CMNO€e CTanbHOrO KPENEXHOIO N34enus.

3.9 yacTnuHoe obesyrnepoxuBaHue (partial decarburization): O6e3yrnepo)xuBaHme ¢ ymeHbLUEHUEM
COAeprkaHmns yrnepoaa, 40CTaTouHbIM, YTOObI BbI3BATb NOCBETNEHUE OTNYLLEHHOTO MapTEHCUTA U CYLLEECTBEH-
HO€ YMEHbLUEHWE TBEPAOCTH NO CPABHEHMIO C TBEPAOCTLIO OCHOBHOIO MeTanna, Ho 6e3 0bHapyXeHUa 3epeH
depputa npu Mmetannorpaduyeckmx NccneqoBaHuNaX.
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3.10 depputHOoe o6esyrnepoxuBaHue (ferritic decarburization): O6e3yrnepoxmpaHue ¢ yMEHbLLEHU-
eM coaepXaHus yrnepoga, JOCTaTo4HbIM, YTOObI BbI3BaTb MOCBETMEHME OTMYLLEHHOIO MapTEHCUTa U CyLue-
CTBEHHOE YMEHbLUEHME TBEPAOCTU NO CPABHEHUIO C TBEPAOCTLIO OCHOBHOIO METanna, ¢ NpUcyTCTBUEM 3EPEH
deppuTta Unu ceTkn dpepputa No rpaHuLam 3epeH npu metannorpadmyeckux nccneagoBaHusx.

3.11 nonHoe o6e3yrnepoxuBaHue (complete decarburization): O6esyrnepoxmBaHue ¢ yMmeHbLUEHUEM
copeprkaHus yrnepoga, 40CTaTouHbIM, YTOObI MPOSIBASANMCH TONMbKO YETKO BbipaXKeHHbIE 3epHa heppuTta npu
MeTannorpauyeckux uccnegoBaHusIx.

4 O603HauYeHMA U COKpaLw,eHUs

Mpu MCNONB30BaHUKM HACTOSALLENO CTaHAapTa Creayet NPUMEHATb 0003Ha4YeHUs U cokpalleHus no 1ISO
225 n ISO 965-1, a TakKe NepedunCneHHbIe HUXKE:

A —
Af_
A J—

OTHOCUTENbHOE YANUHEHME NOCNE pa3pbiBa 06paboTaHHOro ucnbiTatensHoOro obpasua, %;
YANMHEHWE NOCNE pa3pbiBa NOMTHOPA3MEPHOTO KPEMNEXKHOr0 U3aenus;
HOMMHAMNbLHASA NNOLAAbL PACHETHOTO CEYEHUs Pe3bObl, MM2;

NoLaab NONEPEYHOTO CeYEHNS TOHKOTO CTEPXHS, MMZ;

AnuHa pesbbbl, MM;

AnvHa pe3bObl BBUHYMBAEMOTO KOHLA LUMUIIBKU, MM;

HOMWHATbHbIW gUuaMeTp pe3bdbl, MM;

anameTtp 06paboTaHHOro UCMbITAaTENBLHOrO 06pasua, MM;

HOMMWHAanNbLHbIA BHYTPEHHWI AUAMETP HAPY>KHON pe3bbbl, MM;

HOMMWHAnNbLHbIA CPEAHUA ANAMETP HAPY>KHOW pe3bObl, MM;

HOMWHATbHbIW BHYTPEHHUI AUAMETP HAPY>KHON pe3bObl N0 AHY BNAAUHLI, MM;
anameTp nepexoaa (BHYTPEHHUI ANaMETP ONOPHOM MOBEPXHOCTU), MM;
AnameTp OTBEPCTUSA B KOCON Lanbe unm 6noke, Mm;

AWaMETP rMagKom 4acTn CTEPXKHSA, MM;

BbICOTA HE0B6E3yrnepoXXeHHOW 30HbI pe3bbbl, MM;

paspyLiaiowasa Harpyska, H;

MUHMManbHas paspyLuatowas Harpy3ka, H;

npobHas Harpyska, H;

Harpyska yCrioBHOIO npeaena Teky4ecTu npu octatodHoM yanuHeHuun 0,0048d ans nonHopaamep-
HOTO KpenexxHoro usgenus, H;

rnybGuHa nonHoro obe3yrnepoXxxmBaHus B pesnbe, Mm;

BbICOTa MCXOAHOIO TPEYronbHUKa pe3bObl, MM;

BbICOTA HAPY>KHOWN pe3bbbl MOMHOIO NPOMUNS, MM;

BbICOTA rONIOBKW, MM;

yaapHas BA3KOCTb (pabota yaapa), [x;

HOMWHAanNbHAasA ANUHA, MM;

NofHas AMNMHA KPEMEXKHOTO U3 ENUS Nepes HarpyXeHUeMm, Mum;

NOTHas AMNMHA KPEMEXKHOTO U3AENUS NOCNE NEePBOrO CHATUA HArpy3ku, MM;
NOSTHas AMNWMHA KPEMEXKHOTO U3AENUS NOCNE BTOPOrO CHATUSA HArpy3ku, MM;

ANWHA MMagKkon YacTu CTEPXKHA, MM;

NOfHas AMNMHA LWAWUALKK, MM;

cBoDOaHas AnmHa pe3bObl KPEMEXKHOTO U3AENUA B UCTILITATENBHOM YCTPOWCTBE, MM;
ANUHA UMITMHAPUYECKOTO ydacTka 006paboTaHHOro ucnbiTatenbHOro obpasua, Mu;
ucxogHas 6asoeas anuHa (06paboTaHHOrO UCMLITATENLHOMO 06pasLa), MM;
nonHasa agnuHa (06paboTaHHOro ucnbiTatensHOro 06pasua), Mm;



max
min
nom
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KOHevHas 6asoBada anuHa (06paboTaHHOIO UCMNbITATENLHOrO 06pasua), Mu;
yANWUHEHWE Npy nnacTuyeckon aedhopmMaunm (0CTatouHOE YaSIMHEHNUE), MM;
paspyLlaloWmnin KpyTALWMIH MOMEHT, HM;

war pe3bbbl, MM;

paguyc rantenu, Mm;

HWKHUIA Npeaen TekyvecTu ans 06paboTaHHOro ucnbiTatenbHoro obpasua, MMa;
npegen NPOYHOCTU Ha pacTskeHue, Mla;

YCIOBHbIA Npeaen TEKYy4Y4eCTn Mpu OCTaTo4HOM yanuHeHun 0,2 % ana obpaboTaHHOro ucnbiTa-
TenbHOro obpasua, MMa;

YCNOBHLIN Npeaen TeKy4decTn npu octatodHoM yanumHeHun 0,0048d ana nonHopasmMepHOro Kpe-
nexxHoro nagenusa, Mra;

pasmep noa Ko, Mm;

NnoLLaab NONEPeYHOro ceveHnst 06paboTaHHOrO UCMLITATENLHOMO 06pa3sLa nepes UCMbITaHUEM
Ha pacTseHue, MM2;

HanpsbkeHue oT npoBHon Harpy3ku, MIa;
MnoLwaab NONEePEYHOro ceyeHns 06paboTaHHOro UCMLITATENBLHOTO 06pasLa nocne paspbisa, MM2;

OTHOCMTENbLHOE CY>XEHWE NNOoLLAaAM NOMepPeyYHOro ceyeHust Nocne paspbiea Ans obpaboTaHHOro
ucnbiTarensHoro obpasua, %;

yron ckoca wanbbl ANA UCNbITAHUA HA PaACTSHXKEHUE HA KOCOW Lwanbe;
yron ckoca TBepaoro 6noka Ans UCNbITaHMA yaapoM Mno ronoBKeE;
MHAEKC cumBona ans 06o3HaveHUss MakCUManbHON BEMUYUHBI;
MHAEKC cuMmBona ans 0603Ha4eHUss MUMHUMAanbHON BENMWUYUHBI;
MHAEKC cumBona ans 0603Ha4eHUss HOMUHANbHOW BEMNMUYMHBI.

5 Cucrema 0603HaYE€HUIN KNAacCOB NPOYHOCTU

CumBON Knacca NnpoYHOCTM Ans 60NTOB, BUHTOB W LUMWAEK COCTOUT U3 ABYX YMCEN, Pa3geneHHbIX TOY-
Kow (cm. Tabnuubl 1—3):
a) YNCro C NIEBON CTOPOHLI OT TOYKM COCTOMUT U3 OOQHOK Mnu AByX UumMdp u o3Hadaet 1/100 OT HOMUHASb-

HOro nNpeaena NPoOYHOCTU R,

B Meranackanax (cMm. Tabnuuy 3, nyHkT 1);

m, hom
b) yncno ¢ npaBon CTOPOHLI OT TOYKWU PABHAETCH YMHOXEHHOMY Ha 10 OTHOLWIEHWUIO HOMUHANbLHOIO 3Ha-
YyeHus npeaena TeKy4ecTn K HOMUHaNbHOMY 3HAYEHMIO Npegena NpPoYHOCTM Ha pacTsbkenue Ry, om Y Npu-
BeaeHo B Tabnuue 1 (koahuumeHT npegena TeKy4ecTm).
HomuHanbHOEe 3HaYeHue npeaena Teky4yecTu npuBeaeHo B Tabnuue 3 (NyHKTbl 2—4):
- HWKHWUI Npefen Teky4ectn Ry oy WM
- HOMWHamNbHbIN YCNOBHbIA NpeAen TEKY4eCTU NpU 0CTaTouHOM yanuHenun 0,2 % R g 5 nom WU
- HOMMWHAarmbHbIA YCIIOBHLIN Npeaen TeEKy4eCTU Npu ocTaTtovHOM yanuHeHun 0,0048 Rpf’ nom.
Ta6n|/|ua 1 — OTHOWeEeHNe HOMUHAaNbHOro 3HadeHus npefgena Tekyd4eCctu K HOMUHallbHOMY 3HaYeHWHO npefena
NPOYHOCTHU
Yucrio ¢ npaBoil CTOPOHBI OT TOYKM 6 8 9
ReL, nom Rp0,2, nom Rpf, nom
L Unm WK 0,6 0,8 0,9
Rm, nom Rm, nom Rm, nom

C) AONONHUTENbHBIA HOMNb CrieBa OT 3HAYEHUsI Krnacca NPOYHOCTU YKa3bIBAET, YTO 3TU KPEnexXxHoble usae-
NUA UMEIOT YMEHBLLUEHHYHO HArpy304Hyto CnocoBHOCTb (CM. 8.2 n 10.4).
Mpumep 1

KpenexHoe usdenue ¢ HOMUHaNbLHbLIM NpedesioM NPOYHOCMU Ha pacmsikeHue R, . .
¢uyueHmom npedena mekyyecmu, pasHbiMm 0,8, o603Havaemcs Kiaccom ripodHocmu 8.8.

= 800 Ml1a u koagp-
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lMpumep 2
KpenexHoe usdenue co ceolicmeamu Mamepuarsa Knacca npo4yHocmu 8.8, HO ¢ yMeHbUWeHHOU Haapy30Y-
Holl cnnocobHocmbio 0603HaYaemcs Knaccom fpoyHocmu 08.8.

MpousBegeHne 3HAYEHMS HOMUHANMBLHOTO Npegena NPOYHOCTM M KO3hduuMeHTa npegena TeKy4ecTu
AaeT HOMUHanbHLIN Npeaen Tekyvyectn B meranackanax (Mlla).

MapkupoBka Ha BoNTax, BUHTAX M LUMMIIbKAX Pa3fMYHbIX KIACCOB MPOYHOCTU U ODO3HAYEHMA Ha Ap-
nblkax (3TUKeTKax) A0MmMKHbI cooTBeTcTBOBaTh 10.3. [1Na KpenexHblX U3genuin ¢ yMEHbLEHHOW Harpy3o4HoOwn
CMOCOBHOCTLIO crneumanbHble CUMBONbI MAPKUPOBKK NpuBeaeHbl B 10.4.

Cucrema 0603Ha4YEHUI MOXET ObITb UCMONb30BaHa ANA Ppa3MepoB, HE BXOAALWMX B 00nacTs NpUMeHe-
HUSA HaCToSALLEro ctaHagapra (Hanpumep, d > 39 MM), MPW YCINOBUK BbIMOMHEHUA BCex TpeboBaHuin Tabnuy 2
n3.

3aBUCUMOCTb MEXAY HOMMHASBHBIM NPeAenoM MPOYHOCTU U YANIMHEHMEM NOCNE paspbiBa ANS BCEX
KNaccoB NPOYHOCTM NPUBEAEHA B NPUNOXEHUN A.

6 Marepuansol

B Tabnuue 2 npueeaeHbl XMMUYECKUIA COCTAB CTaNen U MUMHUMArbHbIE TEMNEPATYPbl OTNyCKa OONTOB,
BMHTOB W LUNUJIEK PA3SIUYHBIX KNACCOB MPOYHOCTU. XMMUYECKUIA COCTAB CTanen 4OJMKEH yAOBNETBOPATbL YCNO-
BUAM COOTBETCTBYIOLLUX CTAHAAPTOB.

M pnMmedaHue — [omXHbl ObITb NPWHATLI BO BHUMaHWe HaloHallbHble HOpMaTuBHbBIE JOKYMEHTHI MO orpaHu4e-
HUKO UK 3anpeleHunto onpegeneHHbIX XUMUYeCKUX arnemMeHTOB.

Ons KpenexHblx U3genuin, NnoagBepraeMblixX ropsyemMy LMHKOBAHUIO MOTPY>XEHUEM, AONONMHUTENLHbIE TPe-
G0oBaHWs K matepuanam n3noxeHsl B ISO 10684.

Tabnuya 2 —Cranu

OrpaHquva Ha XMMWYeCKUIA COCTaB
(aHanus nnasku, %) Temne-
Knacc patypa
MaTepuan n Tepmudeckas obpaboTka C P S BP oTnycka,
MpoYHOCTH °C, He
He He He He He Me’Hee
MeHee | Gonee | Gonee bonee Bonee
4.6%d
— | 0555 | 0,050 | 0,060 2
4.8¢ 2
Q
5 6° Yrnepoauctasa ctanb Unu yrnepoaucTas crans 0.13 0,55 0,050 0,06 = .
¢ fobaBkamu =
5.8¢ — | 055 | 0,050 | 0,06 o
T
6.8d 0,15 0,55 0,050 0,06
f
8.8 Yrnepoauctasa ctans ¢ gobaBkaMu (Hanpumep, 0.15° | 0,40 0,025 | 0,025
B unu Mn, unu Cr), 3akaneHHas n oTnyLleHHasa
:;J;I'epOAVICTaH cTanb, 3aKaneHHas v oTnyLleH- 0,25 0,55 0,025 | 0025 | 0,003 425
J::;ngBaHHaH cTanb, 3akaneHHas u oTnyLWweH- 0,20 0,55 0,025 | 0,025
f
9.8 Yrnepoauctasa ctans ¢ gobaBkaMu (Hanpumep, 0,15 0,40 0,025 | 0025
B unu Mn, unu Cr), 3akaneHHas n oTnyLleHHasa
:;J;I'epOAVICTaH cTanb, 3aKaneHHas v oTnyLleH- 0,25 0,55 0,025 | 0,025 | 0,003 425
J::;ngBaHHaH cTanb, 3akaneHHas u oTnyLWweH- 0,20 0,55 0,025 | 0025
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OkoHYaHue mabnuupbi 2

OFpaHVI‘-ieHI/IH Ha XUMWUYECKUIA cocTaB
(aHanus nnasku, %) Temne-
Knacc parypa
MaTepuan n TepMudeckas obpaboTka C P S BP oTnycka,
MpoYHOCTH °C, He
He He He He He Me’Hee
MeHee | Gonee | Gonee bonee Bonee
f
10.9 YrnepoaucTtada ctans ¢ gobaBkaMu (Hanpumep, 0,20 0,55 0,025 0,025
B vnun Mn, unu Cr), 3akaneHHas v oTnyLleHHasa
:;J;I'epOAVICTaH cTanb, 3aKkaneHHas v oTnyLleH- 0,25 0,55 0,025 | 0025 | 0,003 425
J::;ngBaHHaH cTarnb, 3akaneHHasa u oTnyLweH- 0,20 0,55 0,025 | 0,025
f, h,i -
12.9 J::;MngBaHHaH CTanb, 3aKaneHHas u oTnyLleH 0,30 0,50 0,025 | 0025 | 0,003 425
12.9f hii YrnepoancTas cTans ¢ aobaskamMu (Hanpumep,
B unu Mn, unu Cr, unn Mo), 3akaneHHas n ot- | 0,28 0,50 0,025 0,025 | 0,003 380
nyLweHHas

3 B CMoOpHLIX CryYasx NpUMeHsIeTcA aHanua npogyKLum.

b Copnepxarne Gopa MoxeT gocTurats 0,005 % npu YCHNOBUM, YTO He3hdEKTUBHbIA 60p KOHTPONUPYeTCS f0-
GaBrneHnemM TUTaHa Wunu antoMUHUS.

¢ [Ina KpenexHblX U3genuii KnaccoB NPOYHOCTU 4.6 U 5.6, U3rOTOBMNEHHLIX XONOAHON 06LEMHOW LWTamMmnoB-
KOW, AN JocTuxeHusa TpebyeMoil nnacTUYHOCTU MOXeT noTpeboBaTeca Tepmuyeckad obpaboTka NpoBoNoKKN ANA
XONoLHOW 0OBEMHOWA LUTAMNOBKW WUITN KpeNeXHbIX N3AeNui, N3roToBMNEHHLIX XONOAHON 06LEMHON LUTaMMNOBKOW.

d [Ins aTUx KNaccoB NPOYHOCTM [10MyCKaeTCs NPUMEHSATL aBTOMATHYHO CTalb ¢ MakCUMarbHbIM COAepXaHem:
0,34 % cepsbl; 0,11 % docopa; 0,35 % cBuHUA.

€ B yrnepoaucToii ctanu ¢ gobaBkamu 6opa ¢ cofepxaHunem yrnepoga Huxke 0,25 % (aHanus nnaBku) MUHU-
ManbHoe cofepX)XaHue MapraHua gomkHo cocTaBnATb 0,6 % Ang knacca npoyHocTn 8.8 n 0,7 % — Ansa knaccos
npovHocTn 9.8 n 10.9.

f MaTepunan aTux KnaccoB NPOYHOCTN JOMXEH UMEThb TaKyk NpoKannBaeMocTk, YTo6bl HeMoCpeACTBeHHO
nocre sakarnku rnepef OTMYCKOM Morydanack CTPykTypa, cocTosias npubnusntensHo Ha 90 % w3 MapTeHcuTa B
cepaleBUHe pe3bbOoBEIX Y4aCTKOB KpENEXHbIX U3 eNuid.

9 OTa nerupoBaHHas cTanb LOMXKHa COAepXaTb OLUH W3 CrEeAyrLMX Nernpyolux SNeMeHToB B yKa-
3aHHOM MMHMManbHoMm konunyectse: 0,30 % xpoma, 0,30 % Hukens, 0,20 % MmonubgeHa, 0,10 % BaHaguda. Ecnn
CTanb COLEPXMUT ABa, TPU UMK YETLIPE STUX SMEMEHTA, a COAEPX)KaHUE OTAEMNBHbLIX NTErMPYHOLLMX ArTEMEHTOB MEHbLLE
3Ha4YeHWiA, NPUBELEHHBIX BLILLE, TO NPEAENbLHOE CYMMapHoe 3Ha4YeHne AN onpeaeneHns Knacca NpoYHOCTM JO0IMKHO
COCTaBnATL He MeHee 70 % OT CyMMbl OTAENbHLIX NPefenbHBIX 3Ha4YEHUA, MPUBEAEHHLIX BLILLE, ANA ABYX, TPEX UK
YeTbIpEX paccMaTpMBaEeMbIX ANEMEHTOB.

h KpenexHele nagenus, narotoBneHHsle n3 dochaTMpoBaHHOro MaTepuana, JOMKHbI BbiTb fedochaTpoBaHsbl
nepes TepMudeckoii 06paboTkoit; oTcyTcTBIUe oGoralyeHHoro dhoccopom Genoro crnos crneayeT onpegensTh COOTBET-
CTBYHOLLMM METOLOM WUCTIbITaHUS.

I CnepyeT ¢ 0CTOPOXHOCTLIO UCMOMNL30BaTh KMacchl NPOYHOCTH 12.9/12.9. HeoBX0[MMO yUNTEIBATL BO3MOXHOCTH

M3roToBUTENA KpenexHbIX nsgenuin, ycnoBuAa pa6OTbI n cnocobbl 3aBMHUMBaHMA. BosgeicTBre Opr)KaI'OLLleVI cpenbl
MOXET Bbl3BaTbk KOPPO3NOHHOE pacTpeCKnBaHWe KpeneXHbIX n3genuia kak 6es NOKPLITUA, TaK U C NOKPEITUEM.

7 MexaHunueckue n pusnyeckme cBomMcTBa

BONTbl, BUHTbI M LUNUMbKMA YKa3aHHbLIX KNAcCOB MPOYHOCTM MpU TemnepaType okpyxatwoLeit cpeapl’)
JOIMKHbI UMETb MeXaHn4Yeckue n pusnyeckne CBOWCTBA COrnacHo Tabnuuam 3—7, He3aBUCUMO OT BMAA UC-
NbITAHUIA, NPOBOANMbIX B MPOLIECCE NMPOM3BOACTBEHHOTO UM OKOHYATENBHOIO KOHTPOMS.

B pasagene 8 npuBeaeHa NPUMEHMMOCTb METOAOB UCNbITAHUI ANA MPOBEPKU COOTBETCTBUS KPEMNEXHbIX
usaenuii pasnuyHbIX TUNOB U pasMepoB TPebBOBaHMSIM B COOTBETCTBUM C Tabnuuamu 3—7.

) YrapHyto BA3KOCTb onpeaensioT Npu Temnepatype MuHyc 20°C (cM. . 9.14).
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MpumedaHue 1 — HekoTopble TUMbI KPEMEXHBIX U3AENMNiA MOTYT UMETE YMEHbLUEHHYHO Harpy3ouHy crnocob-

HOCTb K3-3a 0cobeHHOCTeN KOHCTPYKLUMU, faXe eclin CBOMCTBA Martephana KpenexHblx nsgenui COOTBETCTBYHT BCEM

TpeboBaHuaM, ykasaHHbIM B Tabnuuax 2 n 3 (cM. 8.2, 9.4 1 9.5).

M pnMmedaHue 2— HECMOTpH Ha TO YTO B HacToALWeM CTaHdapTe npeactaBneHo GonbLUOe KONMUYECTBO KaccoB

NPOYHOCTU, 3TO HE O3HaYaeT, YTO BCe Knacchl NPOYHOCTU NPUMEHAKOT ANA BCeX KpenexXHbIX nsgenuii. JJononHuTenbHele
yKasaHuAa no NnpuMeHeHNo KOHKPETHBIX KNacCcoB NPOYHOCTU yKasbiearom B COOTBETCTBYHOLWNX CTaHAapTax Ha NnpoayKUuuko.
ansa HeCTaHAapPTHLIX KpeneXHbIX nagenui pekoMeHayeTcA Bbl6|/|paTb Kracchl NPOYHOCTU KaK MOXXHO onuxe KyCTaHOBIEH-
HbIM B CTaHAapTax Ha nogobHele KpenexHble nagenua.

Tabnunya 3 — MexaHuyeckue n pmanyeckne cBoiicTBa 60NTOB, BUHTOB U LUMUIIEK

o Knacc npovHocTtn
E 8.8
S_ MexaHuyeckue n pusmnyeckue ceolcTasa 98 129/
g 46 4.8 5.6 5.8 6.8 d d d=16 | 10.9 12'9
o <16 >16 MM —==
T a b
MM MM
1 Mpeaen NpoYHocTM Ha pacts- | HomuH® 400 500 600 800 900 | 1000 | 1200
xeHune R, Mla
He meHee | 400 | 420 | 500 | 520 | 600 | 800 | 830 | 900 | 1040 | 1220
2 HwxHuiA npepen Tekydectun, | Homwmu® | 240 [ — | 300 | — — — — — — —
Re 9, MMNa
He menee| 240 [ — [ 300 | — — — — — — —
3 YcnoBHbIW Npefen Tekydectn | HomuHC — — — — — | 640 | 640 | 720 | 900 [ 1080
NpU OCTaTOMHOM YAMUHEHWU
0,2%, Ryp2, MMa He mMeHee | — — — — — | 640 | 660 | 720 | 940 | 1100
4 | YcnoBHblit npefen Tekydectnt | o e | | 300 | — | 400 | 480 | — — — — —
NpU OCTaTOMHOM YAMUHEHWU
0,0048d ans nonHopasmep-
HOMO KpenexHoro wusgenus |He menee| — | 340 — | 420|480 | — — — — —
Ry MMa
P
S | Hanpmxenve o npoGroit Ha- | o | oo | 310 | 280 | 380 | 440 | 580 | 600 | 650 | 830 | 970
rPy3Ku Sp, MMa
Sp, nom/ReL, min
KoappuLmeHT npob- | S, /Rog> min | 0,94 | 0,91 | 0,93 | 0,90 | 0,92 | 0,91 | 0,91 | 0,90 | 0,88 | 0,88
HOW Harpysku
Sp, nom/Rpf, min
6 OTHOCcUTENbHOE  YANMHEHWUE
rocne paspeiea ANA 00paco- | o yepee| 22 | — [ 20 | — | — | 12 | 12 [ 10| 9 | 8
TaHHOrO WCMbITaTENbLHOMO 06-
pasua A %
7 OTHoCcKTENbLHOE CyXeHue
nnowaan nocne paspbiBa |, . 50 48 48 44
Ans obpaboTaHHOro ucnbiTa-
TenkHoro obpasya Z, %
8 YanuHeHue nocne paspbiBa
nonHopasmepHoro  kpenex- |, | 024| — |o022|020]| — . . . .
Horo usgenusa, A; (cM. npuno-
weHue C)
9 MpoYHOCTL ronoBKu Bes paspyLueHuin
10 | TeepgocTe no Bukkepcy, HV, | He meHee | 120 | 130 | 155 | 160 | 190 | 250 | 255 | 290 | 320 | 385
Fz98H
He Bonee 2209 250 | 320 | 335 | 360 | 380 | 435
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o Knacc npoyHocTn
S 8.8
~ MexaHu4eckue n pusnyeckme ceocTsa 9.8 129/
(0] 46 4.8 56 58 6.8 d d d<16 | 109 '
=2 12.9
:'C:) <16 >16 MM —
mMv2 [ mvP
11 TBepaocTb No BpuHenmio, He meHee | 114 | 124 | 147 | 152 | 181 | 245 | 250 | 286 | 316 | 380
= 2
HBW, F=30D He Gonee 2099 238 | 316 | 331 | 355 | 375 | 429
12 TeepaocTs no Poksenny, He MeHee | 67 71 79 82 89 —
HRB He Gonee 95,09 99,5 —
TeepaocTs no Poksenny, He MeHee — 22 23 28 32 39
HRC He Gonee — 32 | 34 | 37 | 39 | 44
13 | TBepAoCTb NOBEPXHOCTH,
HV 0.3 He Gonee — — 390 | 435
14 | OtcyTcTBME Hayrnepoxuea- . h h h
s HV 0.3 He Gonee
15 |Bbicota HeobesyrnepoxeHHOM 1 2 3
He meHee — VaH, % Hy | %4 H,
30HbI pe3bbbl £, MM
Mmy6uHa nonHoro obesyrne- He Gonee . 0,015
poxuBaHuA B pe3bbe G, MM
16 | YMeHblUeHWe TBepaoCTH Mo- He Gonee . 20
cne noBTOpHOro oTnycka, HV
17 | Paspywiarowyuit kpyTsui He MeHee — B cootBeTcTBUYK € ISO 898-7
MOMeHT Mg, H-M
18 |YgpapHas BiF|_3KOCTb (pabota He menee . 27 . 57 57 27 27 K
yAapa) K", [hx
19 |HdedpekTbl NOBEPXHOCTU B CO- 1SO 6157-1! ISO
OTBETCTBUU C 6157-3

@ 3Ha4YeHUst He NPUMEHSIOT AN CTPOUTENBHBIX BONTOBLIX COeLUHEHUIA.
b Ins cTpouTenbHbIX GONTOBLIX coeguHeHuin d = M12.
¢ HoMWHanbHble 3Ha4EHUS NPUBELEHBI TONMBKO ANS CUCTEMbI 0603Ha4YEHUS KIacCcoB MPOMHOCTU (CM. pasgen 5).

d Mpn HEBO3MOXHOCTI OMpEefeneHNs HKHEro npeaena Teky4ecTy R, Aonyckaetcsa onpefeneHne ycrioBHOMO
npegena Teky4yecTu npu ocTaTo4HOM yanuHeHun 0,2 % RpO 5.

€ [ns knaccoB npodHocT 4.8, 5.8 n 6.8 3HaveHus Rpf min HAXOLATCA B CTaAuW UCCNefoBaHns. 3HaqeHUs,
npuBefeHHbIE BO BpeMsa NybnukaLuuyM HacToALLEro cTaHaapTa, NpefHa3HavyeHbl TONbKO ANs pacdeTa koadduuneHTa
npobHoi Harpy3kn. OHW He ABNATCA pe3ynsraTaMy UCTbITaHWIA.

f Mpo6Hble Harpyakn nprBeaeHs! B Tabnnyax 5 7.

9 TBepfoCTh, M3MEpPEHHas Ha KoHLax 6onToB, BUHTOB U LUMNWIEK, fokHa ObiTb He 6onee 250 HV, 238 HB wnu
99,5 HRB.

h TBep[J,OCTb NOBEPXHOCTU He OOJKHa ObITb BbILLE I/I3MepEHHOI7I TBEpPAOCTU OCHOBHOIO MetTanna bonee 4yeM Ha
30 eanHnLy no BMKKepcy, eCnn naMepeHna TeepdgoCcTn NOBepPXHOCTU N TBepPpAOCTU OCHOBHOIO MeTania npoBOAAT NpU
HV 0,3. (cM. 9.11).

| BHaueHMs onpepensatoTes Npu TemnepaType ucnbiTaHus MuHyc 20 °C (cMm. 9.14).

I PacnpocTpaHseTca Tonbko Ha nagenus ¢ d = 16 M.

kK 3HaueHus K, — B CTafuu uccnesoBaHust.

I BmecTo ISO 6157-1 1 ISO 6157-3 MOXeT NPUMEHSTLCS COrNalleHne MeXay N3roToBUTENEM 1 3aKa3qnKoM.
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Tabnuuya 4 — MuHUManeHble paspyLuakolue Harpysku. Pesb6a ¢ KpymHbIM Liarom

HomMuHanbHas Knacc npouHoctu

Pg;: Z’;?ﬁ?ﬂ"cﬁfg 46 4.8 5.6 5.8 6.8 8.8 9.8 109 | 12.9/129
@ A:jﬂ:orzeb?:b,\f,\:IZ MuHUMarneHasa paspyLlatowan Harpyska me min (As, nom Rm, min)» H

M3 5,03 2010 2110 2510 2620 3020 4020 4530 5230 6140
M3,5 6,78 2710 2850 3390 3530 4070 5420 6100 7050 8270
M4 8,78 3510 3690 4390 4570 5270 7020 7900 9130 10700
M5 14,2 5680 5960 7100 7380 8520 11350 12800 14800 17300
M6 20,1 8040 8440 10000 10400 12100 16100 18100 20900 24500
M7 28,9 11600 12100 14400 15000 17300 23100 26000 30100 35300
M8 36,6 14800° 15400 18300° 19000 22000 29200¢ 32900 | 38100° 44600
M10 58,0 23200¢ | 24400 29000¢° 30200 34800 46400° 52200 | 60300° | 70800
M12 84,3 33700 35400 42200 43800 50600 | 674009 | 75900 87700 | 103000
M14 115 46000 48300 57500 59800 69000 | 920009 | 104000 | 120000 | 140000
M16 157 62800 65900 78500 81600 94000 | 1250009 | 141000 | 163000 | 192000
M18 192 76800 80600 96000 99800 115000 | 159000 — 200000 | 234000
M20 245 98000 | 103000 | 122000 | 127000 | 147000 | 203000 — 255000 | 299000
M22 303 121000 | 127000 | 152000 | 158000 [ 182000 | 252000 — 315000 | 370000
M24 353 141000 | 148000 | 176000 | 184000 [ 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 | 847000
M36 817 327000 | 343000 | 408000 | 425000 | 490000 | 678000 — 850000 | 997000
M39 976 390000 | 410000 | 488000 | 508000 | 586000 | 810000 — 1020000 | 1200000

3 Ecrin B 0603HaueHUn pestObl He yKasaH Luar, NofpasyMeBatoT KpyrHbIi war pessobl.

b dopmynkl 4ns pacdeta A

s, hom

npveegeHsl B 9.1.6.1.

¢ [Ins KpenexHbIX U3fenuii ¢ gonyckoM pesbdbl Baz B cootBeTcTBMU € ISO 965-4, nognexalymx ropsavyemy LUHKo-

BaHWIo NOrpyXeHWeM, NPUMEHSIOTCA YMeHbLUEHHbIE 3Ha4eHUs B cooTBeTcTBUM ¢ |ISO 10684:2004 (cM. npunoxeHue A).

d [Ina cTponTensHLIX 6onToBbLIX coeanHenunit 70000 H (ans M12), 95500 H (ana M14) n 130000 H (ana M16).

Tabnuya 5 —Tlpo6Hele Harpy3ku. Peasba ¢ KpynHbIM LLarom

HomMuHanbHag Knacc npoyHocTn
Pesb- | nnowaas pac-
6a? YeTHOTo ceye- 4.6 438 56 58 6.8 8.8 9.8 10.9 12.9/12.9
(d) HUA pe3bbbl
As nom b w2 MpoGHas Harpyska Fy (Ag om ™ Sy min) H
M3 5,03 1130 1560 1410 1910 2210 2920 3270 4180 4880
M3,5 6,78 1530 2100 1900 2580 2980 3940 4410 5630 6580
M4 8,78 1980 2720 2460 3340 3860 5100 5710 7290 8520
M5 14,2 3200 4400 3980 5400 6250 8230 9230 11800 13800
M6 20,1 4520 6230 5630 7640 8840 11600 13100 16700 19500
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HomuHanbHas Knacc npouHoctu
ngg' Z’;i’f.ﬂ,?ﬂ"cﬁfg 4.6 | 48 | 5.6 | 5.8 | 6.8 | 8.8 | 9.8 | 109 | 12.9/12.9
(d) HUA pe3bbbl

As. rom b Mm2 MpoGHas Harpyska Fy (Ag nom ™ Sp min) H
M7 28,9 6500 8960 8090 11000 12700 16800 18800 24000 28000
M8 36,6 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 | 489009 | 54800 70000 81800
M14 115 25900 35600 32200 43700 50600 | 667009 | 74800 95500 112000
M16 157 35300 48700 44000 59700 69100 | 910009 [ 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

b dopmynel 4ns pacyeta A

¢ [Inga KpenexXHbIX N3 enuid ¢ Jonyckom pesbbbl Baz B cooTBeTcTBMM € ISO 965-4, nognexalyux ropavemMy LiMHKO-
BaHMWI0 MOrpyKeHWeM, NPUMEHSAITCA YMeHbLUEHHEBIE 3Ha4eHUs B cooTBeTcTBUM ¢ ISO 10684:2004 (cM. npunoxeHue A).

d [Ins1 cTpouTenbHLIX SONTOBLIX coeanHeHnid 50700 H (ans M12), 68800 H (ans M14) n 94500 H (ans M186).

s, hom

npveeaeHsl B 9.1. 6.1.

3 Ecrin B 0603HaueHUn pe3sChbl He yKasaH Luar, NofpasyMeBatoT KpyrHbIi Wwar pessobl.

Tabnuuya 6 — MuHuManeHble paspyluatollue Harpyaku. Pessba ¢ Menkum warom

HomuHanbHas Knacc npoyHocTu
nnowjaap pac-
Pestba | oo ceve- | 4.6 4.8 5.6 5.8 6.8 8.8 9.8 109 |129/129
(@xP) HUA pe3bbbl
Aq nom 3 MM2 MuHumankeHas paspyLuatolasn Harpyska Fr g (Ag nom * Rm min) H
M8x1 39,2 15700 16500 19600 20400 23500 31360 35300 40800 47800
M10x1,25 61,2 24500 25700 30600 31800 36700 49000 55100 63600 74700
M10x1 64,5 25800 27100 32300 33500 38700 51600 58100 67100 78700
M12x1,5 88,1 35200 37000 44100 45800 52900 70500 79300 91600 | 107000
M12x1,25 92,1 36800 38700 46100 47900 55300 73700 82900 95800 | 112000
M14x1,5 125 50000 52500 62500 65000 75000 | 100000 | 112000 | 130000 | 152000
M16x1,5 167 66800 70100 83500 86800 | 100000 | 134000 | 150000 | 174000 | 204000
M18x1,5 216 86400 90700 | 108000 | 112000 | 130000 | 179000 — 225000 | 264000
M20x1,5 272 109000 | 114000 | 136000 | 141000 | 163000 | 226000 — 283000 | 332000
M22x1,5 333 133000 | 140000 | 166000 | 173000 | 200000 | 276000 — 346000 | 406000
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HomuHanbHas Knacc npoyHocTm
Pessba | (00 o e, | 46 | 48 | 5.6 | 5.8 | 6.8 | 8.8 | 9.8 | 109 |129129
(@xP) HUA pe3bbbl

Ag rom® M2 MuHuMankeHas paspyLiatolan Harpyska Fr g (A nom * Rm min) H
M24x2 384 154000 | 161000 | 192000 | 200000 | 230000 | 319000 — 399000 | 469000
M27x2 496 198000 | 208000 | 248000 | 258000 | 298000 | 412000 — 516000 | 605000
M30x2 621 248000 | 261000 | 310000 | 323000 | 373000 | 515000 — 646000 | 758000
M33x2 761 304000 | 320000 | 380000 | 396000 | 457000 | 632000 — 791000 | 928000
M36x3 865 346000 | 363000 | 432000 | 450000 | 519000 | 718000 — 900000 | 1055000
M39x3 1030 412000 | 433000 | 515000 | 536000 | 618000 | 855000 — 1070000 | 1260000

a Qopmynbl ANA pacyeTa As’ nom NPMBeaeHsbl B 9.1.6.1.

Tabnwuya 7 —lNpobGHele Harpy3ku. Peabba ¢ MeNKUM LIaroM

HomuHanbHas Knacc npoyHocTm
Pessba ZZ?&?Q"CEES 46 48 56 5.8 6.8 8.8 9.8 109 |12.9/129
(@xFP) HUA pe3bbbl
Ag nom® M2 MpoGHas Harpyska F (Ag nom " Sp nom) H

M8x1 39,2 8820 12200 11000 14900 17200 22700 | 25500 32500 38000
M10x1,25 61,2 13800 | 19000 17100 | 23300 26900 35500 39800 50800 59400

M10x1 64,5 14500 | 20000 18100 | 24500 28400 37400 | 41900 53500 | 62700
M12x1,5 88,1 19800 | 27300 | 24700 33500 38800 51100 57300 73100 85500
M12x1,25 92,1 20700 | 28600 | 25800 35000 40500 53400 59900 76400 89300
M14x1,5 125 28100 | 38800 35000 | 47500 55000 72500 81200 | 104000 [ 121000
M16x1,5 167 37600 | 51800 | 46800 | 63500 73500 96900 | 109000 | 139000 | 162000
M18x1,5 216 48600 | 67000 | 60500 82100 95000 | 130000 — 179000 | 210000
M20x1,5 272 61200 | 84300 76200 | 103000 | 120000 | 163000 — 226000 | 264000
M22x1,5 333 74900 | 103000 | 93200 | 126000 | 146000 | 200000 — 276000 | 323000

M24x2 384 86400 | 119000 | 108000 | 146000 | 169000 | 230000 — 319000 | 372000

M27x2 496 112000 | 154000 | 139000 | 188000 | 218000 | 298000 — 412000 | 481000

M30x2 621 140000 | 192000 | 174000 | 236000 | 273000 | 373000 — 515000 | 602000

M33x2 761 171000 | 236000 | 213000 | 289000 | 335000 | 457000 — 632000 | 738000

M36x3 865 195000 | 268000 | 242000 | 329000 | 381000 | 519000 — 718000 | 839000

M39x3 1030 232000 | 319000 | 288000 | 391000 | 453000 | 618000 — 855000 | 999000

2 GopMynbl AnA pacdeTa A npveegeHsl B 9.1.6.1.

s, hom

8 NpmeHNMoOCTL METOA0B UCTbITaAaHUN

8.1 O6uKe nonoxeHus

CyLLecTBYIOT ABe rMnaBHbIe rPynmnbl UCNbITaTeNbHbIX cepuii FF u MP ana npoBepkn MexaHU4ecKux u
PU3NYECKMX CBONCTB KPENEXHbIX U3AENUIA, YCTAHOBMEHHbIX B Tabnuue 3. Mpynny FF ncnonb3yotr ana npo-
BEPKM FOTOBLIX KPEMEXHBLIX n3genun, rpynny MP ncnons3yioT Ans npoBepku CBOMCTB Matepuana KpenexHbixX
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n3genuin. 3TU ABe rpynnel pasaeneHsl Ha ucnelTatenoHele cepun FF1, FF2, FF3, FF4, MP1 u MP2 ans pas-
FNINYHBIX TUMOB KPENeXHbIX U34enuii COOTBETCTBEHHO. OAHAaKO HE BCE MeXaHU4Yeckne U pusnyeckne CBOMCTBA,
npuBedeHHble B Tabnuue 3, MoryT ObITb ONpeaeneHbl ANA BCEX TUMNOB KPENEeXHbIX U3AENUR, NPexae BCEro
U3-3a X pasMepoB U/ UNU Harpy304HOM CnocoBHOCTMH.

8.2 Harpy304Hasi CMOCOGHOCTb KpeneXHbIX u3genumn

8.2.1 KpenexHble usgesnusa ¢ NOSIHOM Harpy304HON CNOCOOHOCTLIO

KpenexxHoe usgenue ¢ NONHON Harpy304HOW CNOCOBHOCTLIO — 3TO FOTOBOE CTAaHAAPTHOE UNU HECTaH-
JapTHOE KpenexxHoe U3genue, KOTOpoe NPy UCTbLITAHUKM HA PaCTSHXKEHUE COOTBETCTBYET UCMbITATENbHbLIM Ce-
puam FF1, FF2 nnu MP2:

a) paspyLuaetcs:

- Ha cB00OAHOM ANMHE Pe3b0Obl AN KPENEXHbIX n3aenuii ¢ dy > d,, nnm

- Ha cB00OAHOM ANMHE Pe3b0bl UMK Ha MMAAKOW YacTU CTEPXKHS ANA KPENEXHbIX n3aenui ¢ d, =d, , u

b) cooTBeTCTBYET MUHUMANLHOW paspyLlaloLein Harpyske Fm’ min COTMacHo tabnuuam 4 unmn 6.

8.2.2 KpenexHble usgenus ¢ yMeHblUeHHON Harpy304HON CNOCOOHOCTLIO BCNeACTBUE UX reoMe-
TPUYECKUX XapaKTePUCTUK

KpenexxHoe nsaenue ¢ yMeHbLLEHHOW HArpy304HOW CnOCOBHOCTbIO — 3TO rOTOBOE CTAHAAPTHOE UMK He-
CTaHJApTHOE KpenexHoe usgenue u3 marepuana co CBOWCTBaAMU, COOTBETCTBYIOLLMMU Kriaccam MPOYHOCTH,
YCT@HOBJIEHHbIM B HACTOSALLEM CTaHAAapTe, KOTOPOE M3-3a CBOUX FTEOMETPUYECKUX XapaKTEPUCTUK HE BbigEp-
>XMBaeT TpebOBaHUA NO HArpPy304HOW CMOCOOHOCTU MPU UCMLITAHUKM HA PACTSHXKEHUE COrMacHO McnbiTaTenb-
HbIM cepuam FF1, FF2 unu MP2.

KpenexxHoe usgenue ¢ yMEeHbLUEHHON HArpy304HOK CNOCOBHOCTLIO 0BLIYHO HE pa3pyLuaeTcs Ha cBoboa-
HOW AnuHe pe3bbbl Npu NPoBeAEeHUN UCMbITAHUIA B COOTBETCTBUUN C UCNbITATENbHbIMU cepuammn FF3 unu FF4.

B OCHOBHOM JBE reOMETPUYECKUE XaPAKTEPUCTUKK BbI3bIBAKOT YMEHbLUEHUE HArPY304HOW CMOCOBHOCTH
KPENeXHbIX U3AENUI NO OTHOLLEHUIO K paspyLUatoLLEen Harpy3ke pe3bObl:

a) KOHCTPYKLMA roNoBKU — AN O0NTOB U BUHTOB C:

- HU3KOW FrONOBKOWM C HapY>KHbIM NPpUBOAOM Unu 6e3 npueoaa,

- HU3KOW KPYrnon unu unnmHapu4ecKon ronoBKOW ¢ BHYTPEHHUM NPUBOAOM, UK

- MOTaNHOM rONOBKOW C BHYTPEHHUM NPUBOAOM;

b) KOHCTPYKUMSA CTEPXKHA, KOTOPas NPUMEHAETCA AN KPENEXKHbIX 3AENUIA, KOTOPLIE CNeunanbHO Npea-
HasHayeHbl 49 NTPUMEHEHMNA TaM, [4e Harpy3o4Hasi cnoCobHOCTb B COOTBETCTBUM C HACTOSILLUM CTaHAAPTOM
He TpebyeTca unm Jaxke HexxenaternbHa, HanpPUMepP BUHT C TOHKUM CTEPXKHEM.

McnbiTatenbHyto ceputo FF3 (cm. Tabnuuy 10) MCNONb3YIOT ANA KPEMNEXHbIX U3AENUiA, YKa3aHHbIX B ne-
peuncneHumn a), ceputo FF4 (cM. Tabnuuy 11) — aAng KpenexHbIX U3genuin, ykasaHHbIX B NepevncneHum b).

8.3 NMpousBoacTBeHHbIE UCNbITAHUA/KOHTPOSNb

KpenexxHble M3aenus, U3roToBneHHble B COOTBETCTBMU C HACTOALLUM CTaHAAPTOM, AOIMKHbI YA 0BIETBO-
pATb BCEM TpeboBaHMAM, yKka3aHHbIM B Tabnuuax 3—7, npu NPUMEHEHUN «BbINOMHUMbIX UCMLITAHUAY, YKa-
3aHHbIX B Tabnuuax 8—11.

HacTtoawmi ctaHaapT He AaeT yKa3aHui, Kakue U3 UCMNbITaHU U3rOTOBUTENb AOMMKEH NPOBECTU HA KaX-
[ON NPOn3BOACTBEHHON napTunu. OTBETCTBEHHOCTLIO U3rOTOBUTENS ABMSIETCA BbIBOP NOAXOAALMX METOAOB,
Takux Kak Npou3BOACTBEHHbIA KOHTPOMNb UMNU NPUEMOYHbIA KOHTPOIb, YTOObI rapaHTMpPOBaTb COOTBETCTBUE
NPOWU3BOACTBEHHON NAPTUM BCEM NPEAbABNSEMbIM TPEOOBAHMAM.

B cnopHbIx cny4yasax NPUMEHSAOT METOAbI UCMbITAHWUIA B COOTBETCTBUK C pasgenom 9.

8.4 NcnbITaHUA/KOHTPOSb CO CTOPOHBbI NOCTaBLYMKa

MocTaBLUMK MOXET UCMbITbIBATL KPENeXHble U3aenusl, UCnomnb3ys no ceoemy BbIbopy noaxoasLume me-
TOAbl UCMbITAHWUIA, KOTOPbIE COOTBETCTBYIOT MEXaHUYECKUM M hU3UHECKUM CBOMCTBAM, YCTAHOBIEHHbIM B Ta-
onuuax 3—7.

B cnopHbIx cnyyasx npuMeHsItoT METOAbI UCTbITaHUIA B COOTBETCTBUM C pasaenom 9.

8.5 NcnbITaHUA/KOHTPOSb CO CTOPOHBbI NOKYNaTens

Mokynatens MOXET UCMbITbIBATb MOCTABMEHHLIE KPEMEXHbIE M3LENUA METOAAMU UCNLITAHWA, MPUBE-
JEHHbIMKU B pasgene 9, UCMONb3ys UCMbITAHWUSA, BbIOPaHHbIE M3 COOTBETCTBYIOLLMX UCMbLITATENbHbLIX CEPUNR,
YCTaHOBJIEHHbIX B 8.6.

B cnopHbIx criydasx NPUMEHSIOT METOAbI MCNbITAHUIA B COOTBETCTBMM C pasgenom 9.
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8.6 BbINONMHMMbIE UCTNLITAHUSA ANA FPYNN KPENeXHbIX n3aenuii u 06paboTaHHbIX
MCNbITaTeNbHbIX 0OpPa3LOB

8.6.1 OO Me NonoXeHUa

MNpuMeHUMOCTb UcnbiTaTenbHbiX cepuin FF1—FF4 1 MP1—MP2, ncnonb3yowmx MeTOAbl, ONUCAHHLIE B
pasaene 9, onpeaeneHa B Tabnuuyax 8—13.

McnbiTatenbHble cepun FF1—FF4 B cooTBeTcTBMM ¢ Tabnuuamm 8, 9, 10 n 11 npeaycMoTpeHbl ANg Uc-
MbITAHWS FTOTOBBLIX KPEMEXHBLIX N3ENUNA;

- FF1 — ucnbiTaHua ana onpegeneHust CBOWCTB rOTOBbLIX 60NTOB U BUHTOB C MOMHOM rONOBKOM M NOMHbIM
UAN YMEHbLLEHHbIM CTEPXXHEM (C MOMHOM HAarpy304HON CNOCOGHOCTLIO), dg > d, unn dg = d, (cm. Tabnuuy 8);

- FF2 — ucnbiTaHusa gnga onpegeneHusa CBONCTB rOTOBbIX LWMNKUAEK G NOSHLIM MW YMEHbLUEHHLIM CTEPX-
HEM (C MOMHOW Harpy304HON CNOCOGHOCTLIO), d > d, unu dg = d, (cm. Tabnuuy 9);

- FF3 — ucnbiTanns ans onpeaeneHnsi CBONCTB rOTOBbIX GONTOB M BMHTOB € dg > d, unu dg = d, 1
YMEHbLLEHHON Harpy304HOM CNOCOBHOCTBLIO B CUITY CMEAYIOLMX OCODEHHOCTEN KOHCTPYKLMK:

1) HU3Kasi ronoBka ¢ UnNu 6e3 Hapy>XHOro NPUBOAA;

2) HM3Kas Kpyrnas ronoBka UM HU3Kas UMnMHApUYeckas ronoBka ¢ BHyTPEHHUM MPUMBOAOM, UK

3) notariHasa ronoBka ¢ BHyTPeHHUM npuBoaom (cM. Tabnuuy 10);

- FF4 — 310 ucnbiTaHus ana onpeaeneHnsi CBOMCTB rOTOBLIX OONTOB, BUHTOB W LUMUIIEK, CNEUMAansHO
pa3spaboTaHHbIX A8 MPUMEHEHNA TaM, T4€ NOMHAasA Harpy304Hasd CNOCOOHOCTL B COOTBETCTBUM C HACTOSILLUM
CTaHZapTOM He Tpebyerca unu HexxenaternbHa, HanpPUMepP BUHTLI C TOHKUM CTEPXKHEM (C YMEHbLUEHHOW Ha-
rPY304HOII CNOCOBHOCTLIO), dg < d, (cM. Tabnuuy 11).

McnbiTatenbHble cepun MP1 u MP2 B cootBeTCcTBUM C Tabnuuamu 12 n 13 npegHasHaqeHbl a4nst npo-
BEPKW CBONCTB MaTepuarnoB KpenexHbIX U3Aenuin n/unm ana paspaboTkM npoueccoB. [na sTUX Lenen Takke
MOTYT ObITb UCMOMb30BaHbI UCMbITATENbLHbIE cepun FF1—FF4;

- MP1 — meToabl Ang onpeaeneHusi CBOMCTB Marepuana KpenexHbiX U3genuin n/wnu ana paspabotku
npouecca ¢ UCnomnb3oBaHnem obpaboTaHHbIX UCNbITaTENbHLIX 06pa3UoB (CMm. Tabnuuy 12);

- MP2 — meToabl Ans onpeaeneHna CBOMCTB MaTepuana KpenexHbiX U3gaenuin ¢ nonHONW Harpy3ovyHou
cnocobHocTbIo, dg = d, unn dg > d,, n/wnu ansa paspaboTtku npouecca (cm. Tabnuuy 13).

8.6.2 NpuMeHUMOCTb

MpuMeHeHne METOA0B MCNbITAHWUI ANA TPYNN KPeneXHbIX U34ENuin JOMKHO COOTBETCTBOBATL Tabnuuam
8—13.

8.6.3 Bbigava pe3ynsTaTtoB UCNbITAHUNA

Ecnu npu 3akase naptum nokynarenb TpebyeT BbiAaTb OTYET, coaepXXalyui pesynbTarbl UCMbITAHUA, TO
OHU JOIDKHbI ObITb YCTAHOBIEHBI C MCNOMNBL30BAHWEM METOAOB UCTLITAHWI, ONPEAENEHHbIX B pasgene 9 u Bbl-
OpaHHbIX M3 Tabnuy 8—13. NMobon cneumanbHbIA METOA UCMLITAHUIA, ONPeAeneHHbIA MOKynaTenem, AOMKeH
ObITb COrMacoBaH BO BPEMS 3aka3sa.

Tabnunya 8 — WcnbitatensHas cepusa FF1 — roTtoBble 60MTLI M BUHTLI C MOMHOW Harpy3o4Hoi cnocobHOCTLO

XapaKkTepucTuku MeToga ucnbitaHuni Knaccbl npoyHocTH
om 46,48,56,58,6.8 8.8,9.8,10.9,12.9/12.9
e _ 19
=g g
gg S d <3 MM unun dz3mMMun |[d<3mMMunn| dz3 MM, 1
o 'S = 1<25d unun 1225dwn |I<25duwm| [225dnu
Tr b<20d bhz220d b<20d bhz20d
1 MUHUManNbHBIN NcnbiTaHne Ha pacTts- a a
M . 9.1 NF NF
npegen npoYHo- KEeHWe Ha Kocoi LWwaibe
CTU Ha pacTaxe- Y
Hne Rm, - cnbiTaHune 992 NE a NE a
Ha pacTsaxeHue
5 HomuHanbHoe
HanpshkeHue ot McnbiTaHne npobHoi
pAXE venp 96 NF NF
nNpobHOIi Harpys- | Harpyskow
Kn Sp, nom
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OkoHYaHue mabnuupl 8

XapakTepucTuku MeTog ucnbiTaHni Knaccbl npovHocTH
om 46,48,56,58,6.8 8.8,9.8,10.9,12.9/12.9
C % E
z)'g S d <3 MM unm dz3MMu | d<3MMuUNM| dz3 MM, 1
o 'S = I<25dwwm | 1225dun |I<25dwm| [225dn
TrF b<20d bz20d b<20d bz20d
8 MwuHWManeHoe McenblTaHue Ha pac-
OTHOCUTEmMbHOE TSXKEHME NorTHopas- 93 NE bd| cd NE b.d
YASIMHEHWE nocrne | MepHbIX KpenexHbIX
paspbiBa As i nagenui
9 McnblTaHne 1,5d </
Mpo4HOCTb rorioBKW Ha < 3d 98
ronoBKu NMPOYHOCTb ’
>
d<10 MM I23d
10 nm McenbiTaHne Ha TBep-
11, unu | TBepgocTb P 9.9
LOCTb
12
MakcumanbHas
13 TBEpPLOCTL No- NF NF
BEpPXHOCT McenbiTaHne Ha Hayrne- 911
poxusaHue '
14 OTcyTcTBUE Ha- NE NE
yrnepoxuBaHusa
MakcumansHas Wcnbitanne Ha obe-
15 30Ha obesyrme- 9.10 NF NF
3yrrnepoxuBaHue
poXxuBaHuA
CHWxeHune
16 TBEPAOCTHU Nocre MCTbITaHVIe Ha noBTOp- 912 NE NE a a
MOBTOPHOrO OT- HbIA OTMyCK
nycka
MuHWMankeHbIA
a3pyLaloLMii McenbiTaHne Ha kpyde-
17| Hve 1,6 MM < d < 10 9.13 g g.h h
sy MM, b= 1d + 2Pf
MEHT MB, min
19 JedpexTrl no- WcnblTaHue Ha gedek- 915
BEPXHOCTU Thl MOBEPXHOCTH ’

@ [ins kpenexHbix usgenuii c d=3 MM, 22du b <2dcm. 9.1.519.2.5.

b 3HaueHUs 4N KIaccoB npoyvHocTn 4.6, 5.6, 8.8 n 10.9 npeacTaBneHsl B NpunoxeHun C.
¢ [ins knaccoB npoyHocTn 4.8, 5.8 1 6.8.

d4/227dnb=22d.

€ 3T0T MeToA ABNSeTcA apbuTpaXHbIM UCTbITaHMEM, NPUMEHSIEMbIM B CIOPHbIX CryYasx.

fﬂ]‘lﬂ NCNblTaHNA Ha KpyvYeHWe 3TU YCTaHOBNEHHble NpeenbHble pasMepbl NPUMEHAKTCA BMECTO NpeaesioB, yCTaHOBNEHHbIX
B 3arorioBKe AaHHOW TaGJ'II/IleI.

9 [Inqa knaccos NpoYHocTU 4.6 1 6.8 3HaveHNA He onpeaeneHsl B 1ISO 898-7.
h MoxeT BbITb MCMONBL30BaH BMECTO MCMLITAHUSA Ha PaCTSXeHUe; B CIOPHOM Criyyae MPUMEHSIOT UCTILITaHUE Ha pacTaKeHue.

BbINONMHUMO: NCNbITaHWe BO3MOXHO BbIMOMHWUTL B COOTBETCTBUN C pasgenom 9,8 CMOPHOM ClnyYae UcnblTaHUe JOJTXHO ObITb
npoeefeHoO B COOTBETCTBUN C pasferioM 9.

BbINOMHUMO, HO MPOBOAMTCS TONMBbKO KOrAa OAHO3HAYHO 33faHo: UCTIEITaHUE BO3SMOXHO BbINOIHATL B COOTBETCTBUU C pas-
Jernom 9 kak ansTepHaTUMBHOe UCTIbITaHUe A8 JaHHOI XapaKTepUCTUKM (HanpuMep, UCTIbITaHUe Ha KpyyeHue, Korja Bo3-
MOXHO UCTIbITaHWe Ha pacTsXeHWe) UMK Kak crneLuansHoe UCTbITaHue, ecnin aTo TpeGyeTcsA CTaH4apToOM Ha MPoAyKLUMIO U1
nokynarernem npu 3akase (HanpumMep, UCMbITaHUe Ha yaap).

NF | HeBbINonHMMO: ncrbiTaHne He MoXeT GbiTb NpoBeAeHO U3-3a hOpMbl M/WMK pasMepa KpenexHoro usaenus (Hanpumep,
ANWHA CIIMLLKOM KOpOoTKas Ans UCMbITaHWi unu 6e3 ronoBK1) UK NoTOMy, YTO OHO MPUMEHWUMO TONbKO K onpeferieHHbIM
KaTeropuamM KpenexHbIx Usgenuii (Hanpumep, UCMbITaHVe AN 3akaneHHbIX U OTMYLEHHBIX KpeneXHbIX N3nenuii).

4 WL
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Tabnunya 9 —WenbiTatensHas cepua FF2 — [0TOBEIE LUMUIBKK € NOMTHON Harpy3o4HON cnocoBHOCTLIO

XapaKTepVICTI/IKI/I MeTog NCTbITaHUI Knacchbl NpPOYHOCTN
o™ _ 46,48,56,58,6.8 8.8,9.8,10.9,12.912.9
e
o= ¥ d < 3MM unu dz3mMm d<3 MM dz3mMm
36 S | h<3d,wwm | whi23d | wwml<3d wi =z 3d,
TF b <2,0d nbz20d unu b < 2,0d nbz20d
MuHUMansHbIA McenbiTanne Ha
1 npegen NpoYyHOCTU Ha | pacTaXeHue 9.2 NF a NF a
pacTspkenne Ry, min
HoMuHanbHoe Ha- WcnbiTaHue npob-
5 npskeHne oT NPOBHON | HOWM Harpy3kon 9.6 NF NF
Harpysku Sp’ nom
MuHWManbHOe OTHO- WcnelTanne Ha pac-
8 CUTeNbHOe YANNHEHWe | TXeHWe nonHopas-| o 4 NE be| bd NE b, c
nocne paspeiBa A i, | MEPHbIX Kpenex-
HbIX U3aenni
10 unu | TBepaocTb
1", McnblTaHne Ha 99
unm TBEPAOCTb ’
12
13 MakcumanbHas TBep- NE NE
AOCTb MOBEPXHOCTH Venbitaue Ha Ha- | o 4
OTcvTcTere yrnepoxusaHue '
14 yr NF NF
HayrnepoXuBaHus
MakcumanbHas 30Ha Wcnbitanune Ha
15 obe3yrnepoxuBaHus obesyrnepoxusa- 9.10 NF NF
Hue
CHuxeHune TBepgocTu | MenbiTaHue Ha
16 nocne NOBTOPHOro NOBTOPHLIN oThyck | 9.12 NF NF © ©
oTnycka
JedbekTbl NoBepX- WcenelTanue Ha
19 HOCTU JedekTel noBepx- | 9.15
HOCTK

9.7.

®/,23,2dnb222d
¢ 3HadeHus ang knacco nNpodHocT 4.6, 5.6, 8.8 n 10.9 npeactaBneHbl B npunoxexun C.
d [Ins knaccos npovHoctn 4.8, 5.8, 6.8.
€ OTOT MeTog ABnAeTCs apbUTpaXHbIM UCMbITaHUEM, MPUMEHSEMBIM B CMOPHLIX CryYasx.

a Ecnu paspyLUueHre NpousoLLno Ha pe3sboBOM yyacTke BBUHYMBAEMOrO KOHL@ LUMUMLKK b
HUMarbHyt TBEPAOCTb BMECTO MUHMUMAIBHOMO Mpefena npodHocT R
onpeaeneH npeaen NPOYHOCTH R, ¢ NCNONb3oBaHMeM 06paboTaHHbIX UCMbITATENbHLEIX 06pa3LioB, B COOTBETCTBUM C

m, min

m» MPUMEHAT MU-

B kavecTBe anerepHaTuBbl MOXeET ObITb

NF

4 WL

BbINONMHUMO: NCMbITaHWE BO3MOXHO BbIMONHUTL B COOTBETCTBUU C pasgernom 9,8 CMOpPHOM clyYvae ucnbltTaHMe 40JTXKHO ObITb
npoBefeHoO B COOTBETCTBUN C pas3gersioM 9.

BbinonHumo, HO NpoBOAUNTCA TONMBbKO Korga oAHO3HaYHO 3ajaHo: UCMblTaHWE BO3MOXHO BbINONTHUTEL B COOTBETCTBUN C pas-
gernom 9 kak aneTepHaTUBHOE UCMbITaHME ANA JaHHouW XapPaKTePUCTUKKN (Hanpmmep, ncnblTaHMe Ha KpydeHue, Korja Bo3-
MOXHO UCMbITaHWe Ha paCTFl)KeHI/Ie) UnNn Kak cneynanbHoe UcnblTaHue, ecrnn 3To Tpe6yeTc;| CTaHAapPTOM Ha NpoAyKUUIo Unn

nokynaTernem npu 3akase (HanpumMep, UcMbITaHUe Ha yaap).

HeBbIMOMHUMO: UCTIbITaHWE He MOXET ObITb MPOBeAeHo U3-3a hopMbl U/MIM pasMepa KpenexHoro W3aenus (HanpuMep,
ATMHA CIIMLIKOM KOpOTKas ANS UCTbITaHUA Unu 6e3 rorioBkM) UMM MOTOMY, YTO OHO NMPUMEHWUMO TOMBKO K OmnpefeneHHEIM
KaTeropuamM KpenexHbIx Usgenuii (Hanprumep, UCMbITaHVe AN 3akaneHHbIX U OTMYLIEHHBIX KpeneXHbIX N3Lenuit).
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Tabnuya 10 — UcenbitatensHaa cepua FF3 — [0TOBbIE BUHTBI C YMEHBLLUEHHOW Harpy3o4HoW CrocoBHOCTLIO U3-3a
KOHCTPYKLUM rOfoBKM

XapakTepucTuku MeToga ucnbitaHni Knaccbl NpoYHoCcTU
om 46,48,56,5.8,6.8 8.8,9.8,10.9, 12.9/12.9
c % E
%E H d<3 MM uUnm d = 3mMm d <3 MM uUnu d=z3mMm
§ S = /< 25d nnn niz25d, [<25d nmm niz25d,
TrF b <2,0d nbz20d b<2,0d nbz20d
McenbiTaHne Ha pacTs-
XEHWE BUHTOB, He
MuHumanesHasn 23DV LIBIOLLXCS] Ha
a) paspyLuatoLas paspyLuaroLy 9.4 NF a NF a
cBobogHoW AnuHe
Harpyska
pe3bbbl N3-3a KOHCTPYK-
LK ronosku
10 unu
11 WenblTaHune
' TBepaocTb 9.9
unm Ha TBepAoCTb
12
MakcumaneHas
13 TBEpPAOCTb NF NF
NMOBEPXHOCTU McnbiTaHne 911
Ha HayrnepoxueaHue ’
14 OtcyTcTBUE NE NE
HayrmnepoXxuBaHusa
MakoumansHas MenelTaHue Ha
15 30Ha obesyrnepo- 9.10 NF NF
obesyrnepoxuBaHve
XUBaHUs
CHWxeHue TBep- VlenbrTanime
16 | gocTv nocre ro- 5 9.12 NF NF b b
Ha NOBTOPHbLIN OTMYCK
BTOPHOro OTMycKa
19 JedbekTbl NnoBepx- | VcnelTaHue Ha gedek- 915
HOCTH Thbl MOBEPXHOCTH ’

a8 CM. MUHUManbHYH pa3spyLuatoLLlyto Harpyaky B COOTBETCTBYIOLLEM CTaH4apTe Ha NPOAYKLMH.
b 3ToT MeToa ABNAETCA apBUTPaXHLIM UCTIBITAHNEM, MPUMEHAEMBIM B CNOPHBIX CriyYasix.

I:l BbINOMHUMO: NCNbITaHWEe BO3MOXHO BbIMOSHUTL B COOTBETCTBUM € pa3geriom 9, B CMIOPHOM criyyae UcnbiTaHue JOMKHO ObiTb
NpoBeAEeHO B COOTBETCTBUM C pasfernom 9.

I:l BbIMOMHUMO, HO MPOBOAMTCA TONMBbKO KOTAa OAHO3HAYHO 3aJaH0: UCTbITaHUe BO3MOXHO BbINOSHUTE B COOTBETCTBUN C pas-

Jernom 9 kak ansTepHaTUBHOE UCTbITaHWe AN AaHHOW XapaKTepucTUKU (HanpuMep, UCTbITaHUe Ha KpyveHue, Korga Bos-
MOXHO UCTIbITaHWe Ha PacTsXeHWe) UMK kak cneLpansHoe UCTbITaHue, ecrni 3To TpeByeTca CTaHAapTOM Ha NPOAYKLUIO UMK
nokynarernem npu 3akase (HanpumMep, UCMbITaHUe Ha yaap).

HeBbIMNOMHUMO: UCTIEITaHUE He MOXET GbiTb MPOBeAEHO M3-3a POPMbl UMMM pasMepa KpenexHoro Wsaenus (HanpuMep,
ATNWHA CIULLKOM KOpOoTKas ANs UCMbITaHWi Uiy 6e3 rornoBKu) UM MoTOMY, YTO OHO MPUMEHWUMO TOMBKO K OMNpeAeneHHbIM
KaTeropuamM KpenexHbIx Usgenuii (Hanpumep, UCMbITaHVe AN 3akaneHHbIX U OTMYLEHHBIX KpeneXHbIX N3nenuii).
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Tabnuya 11 — VcnbiTatensHasn cepus FF4 — MoToBble 6OMTLI, BUHTHI W LUMUIBKA C YMEHBLUEHHOW Harpy3ovHoW cro-
COBHOCTBIO 13-3a KOHCTPYKLUW CTEPXHSA (Hanpumep, TOHKWIA CTepXKeHb)

XapaKTepI/ICTI/IKI/I MeTog NCTbITaHUI Knacchbl npoYHOCTN
46,56 8.8,9.8,10.9, 12.9/12.9
[\p]
2 - d<3 MM dz3 MM d<3 MM dz3mMm
g E E nnn gnuHa nnn gnuHa nnn anuHa nnu agnuHa
2 e £ TOHKOW Ya- | TOHKOW YacTh | TOHKoON va- TOHKOW va-
'c') C CTN CTEPXKHA CTEPXHA CTW CTEPXKHA | CTU CTEpPXHA
= <3 dg, nnm 23d, <3d nm z23d,,
b<d nbzd b<d nbzd
1 MwuHWManbHbIA MenelTaHue Ha
npegen NnpoYHOCTU | pacTsxeHue Ana
Ha pacTsbKeHue 6ONTOB, BUHTOB M 9.5 NF a NF a
R, min LUMWITEK € TOHKUM
CTEpPXHEM
10 unn | TBeppocTb WMenelTaHue Ha TBep-
11, unn 0OCTb 9.9
12
13 MakcumanbHas MenelTaHue Ha Ha-
TBEPAOCTb MOBEPX- | yrnepoxuBaHue NF NF
HOCTH 9.11
14 OtcyTcTBUE
y NF NF
HayrnepoxvwsaHus
15 MakcumanbHas WcnbiTaHue Ha obe-
30Ha obesyrnepo- 3yrnepoxvBaHue 9.10 NF NF
XUBaHUs
16 CHuxeHue TBepgo- | MenbiTaHue Ha no-
CTW nocre noBTop- | BTOPHbLIA OTNyCcK 9.12 NF NF b b
HOro oTrnycka
19 JedbekTbl NoBepX- WcenelTaHue Ha fge- 915
HOCTH eKTbl MOBEPXHOCTH ’
@ BernnuunHa R,,, cBA3aHa ¢ Miowafbto NonepeqHoro ce4eHnsa TOHKOro CTepXKHA Ay, = nd52/4.
b 370T MeToA ABNAETCA apBUTPaXKHLIM UCMLITAHMEM, MPUMEHAEMbIM B CIOPHBIX CIyYasX.
I:l BbINOMHUMO: UCMbITaHWE BO3SMOXHO BLINOMHUTE B COOTBETCTBUW C pas3fenom 9, B CMIOPHOM Criyyae UCTbITaHne JOMKHO BbIThb
npoBefeHoO B COOTBETCTBUN C pas3gersioM 9.
I:l BbINONHUMO, HO NpoBOAUTCA TONMBKO Korga O4HO3Ha4YHO 3a4aHo: UCNblTaHWE BO3MOXHO BbIMOJTHUTL B COOTBETCTBUK C pas-
Aenom 9 kKak anerepHaTUBHOE UCMbITaHME ANnA ,D,aHHOI7I XapaKkTepUCTUKKU (Hanpmmep, ncnbiTaHMe Ha KpydeHue, Korja Bos-
MOXHO UCNbITaHWE Ha paCTH)KeHI/Ie) NNn Kak cneynanbHoe UcnbltaHue, ecrin ato TpeGYETCH CTaHAapTOM Ha NPOoAyKUUIO NIk
nokynatenem npu 3akase (Hanpmmep, ncnblTaHue Ha y,qap).
HeBbINONMHWMO: UCTbITaHNE He MOXET BblTb NPoBeAeHO U3-3a HOPMbl UMK pasMepa KpenexHoro usgenua (Hanpumep,
ANHa CIULWLKOM KOPOTKaAa AnAa UCMblTaHU unn Ges FOJ'IOBKI/I) NN NOTOMY, YTO OHO NPUMEHWMO TONbKO K onpeAerfieHHbIM
KaTeropmam KpenexHbIxX I/I3,D,eJ'II/II7I (Hanpmmep, neneltaHne AnA 3akaneHHbIX U oTNYLEeHHbIX KpeneXHbIX |/|3,qen|/||7|).
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Tabnuya 12— WcenbitatenesHasa cepus MP1 — CBolicTBa MaTepuana, onpegensemMele Ha 06paboTaHHbIX UCMbITaTeNb-
HbIX oBpasiax

XapaKkTepucTuku MeTog ucnbitaHuni Knaccbl NpovHocTU
2 46,56 8.8,9.8,109,12.9/12.9
=
© E |3<d<45um|dz45mmu|3sd<asmm |, P29 | d>16mmu
H 16mMmund,. 2 |d,z2075d.n
Q = ndy<dyppn | dgz3MmMu | ndg < dypin 1 0 0 s
= 3MMubzd bzdn
a bzdn bzdulzd bzdn nizd+ />55d+
a , b, c = =
= 2650 +26 MM 2650 e e | 8t
T
1 MuHUManbHbLIRA McnbiTaHne
npegen npoYHocTu Ha pac-
Ha pacTaxeHue TAXKEHUE
Rm min obpaboTaH-
- HbIX UCMbI-
2 |\/|I/IHI/IMUaJ'IbeII/I TaTenbHbLIX ) )
HWXHWIA Npegen 06pasLos NF NF NF
TERYYECTU Ryl min
3 MuHUManbHbLIRA
YCNOBHLIA Npegen
TeKy4YecTH npu ocTa- 9.7 NFh NFh
TOYHOM YASUHEHUU
0,2%, Rp0,2, min

6 MuHuManeHoe
OTHOCUTEMNBHOE
YANMHEHWE nocne
paspblBa A i

7 MwuHWManeHoe
CyXeHue nnowlagm NF NF
nocre paspbisa Z,;,

10 | TeepaocTb WenblTaHne
unm Ha TBep-
1", 0OCTb 9.9
unm
12
13 | MakcumanbHas WenblTaHne
TBEPAOCTb Ha Hayrne- NF NF
MOBEPXHOCTU poxuBaHue | g 44
14 | OTtcyTcTBUE NE NE
HayrnepoXxuwBaH1s
15 | MakcumanbHas WenblTaHne
30Ha obesyrnepo- Ha obe3y- 910 NE NE
X1BaHUS rnepoxwusa-
HWe
18 | MuHumanbHasn WenblTaHne
yAapHas BA3KOCTb Ha ygap
Ky, min d>16MMmu |9.14 NF K NF
ITwnn _
l¢2 55 mMm !
19 | OedpexThl WcnbiTaHue |9.15
noeepxHocTu! Ha Aedek-
Tbl MOBepX-
HOCTU
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@ Mpw onpeaeneHnn MUHUManbHON obLel ANWHEI WNKUnek, /, Heobxoaumo f06aenaTe 1d B dopmyne ANUHLIL.
b [Ins 6onToB 1 BUHTOB / = 5d Npu onpepeneHum Znin

¢ ina wnunek , = 6d npu onpepenexlnn Z;,.

d [Ins 60nToB 1 BUHTOB / = d + 20 MM Npu onpeaeneHnm Znin:

¢ Ons wnunek /; = 2d + 20 MM Npu onpeaenesnn Z ...

f Ins 6onToB v BUHTOB / 2 4 d + 8 MM Npy onpeaeneHnn Z,,.

9 Ona wnunek /; 2 5d + 8 MM npu onpegenexnn Z, ...

h B criyyasix, koraa HUKHUIA MPefen TEKyYeCTU Ry He MOXET BbiTb ONPEeneH, 4OnyCKasTcs OnpeaensiTy YCroB-
7 2% .
HBI Npefien TeKy4ecTn Npyu ocTaToqHoM yanuHeHnn 0,2 % Ryq o

i MoxeT 6bITb BKITFOMEHa CNITOoLWHAA YacTb FoMoBKU.

jﬂ,l'lﬂ UCNblTaHNA Ha yaap STU yCTaHOBNEHHbIE NpefenbHble pasMepbl NPUMEHAKTCA BMECTO NpenesioB, yctaHoB-
JNIEHHbIX B 3arofloBKe AaHHOW Ta6J'II/IleI.

K Torbko pns knacca npodHocTu 5.8.
| Onpepensiot o 06paboTkn 06pa3L|oB.

BbINONMHUMO: NCMbITaHWE BO3MOXHO BbIMOMHWUTL B COOTBETCTBUN C pasgernom 9,8 CMOpPHOM cny4vae ucnbltaHue 40J1XHO ObITb
npoBefeHoO B COOTBETCTBUN C pas3gersioM 9.

BbINOMHUMO, HO NMPOBOAMUTCS TOINBKO, KOTAA OLHO3HAYHO 3aAaHO: UCTIbITaHWE BO3MOXHO BbIMOSHATL B COOTBETCTBUM C pas-
Jernom 9 kak ansrepHaTUBHOe UCTbITaHUe AN JaHHOI XapaKTepucTUKW (Hanpumep, UCTbITaHWe Ha KpyyeHue, Korja Bo3-
MOXHO WCTIbITaHWe Ha pacTsKeHWe) UIM Kak creuuarnbHoe UCTbITa-Hue, ecnu 3To TpeGyeTcs CTaHAapPTOM Ha MPoAyKLMIo
UnK NokynaTteneM npu 3akase (Hanpumep, UCnbiTaHWe Ha yaap).

NF | HeBbINosHMMo: ncnbiTale He MoxeT BbiTb NPOBEASHO W3-3a hopMbI MMM pasMepa kpenexHoro u3fenus (Hanpumep,
ATNWHA CIIULLKOM KOPOTKas ANns UCMbITaHUA unu 6e3 roroBKW) UMk NMoTOMY, YTO OHO MPUMEHUMO TOIbKO K onpejerneHHbIM
KaTeropuamM KpenexHbIx Usgenuii (Hanprumep, UCMbITaHVe AN 3akaneHHbIX U OTMYLIEHHBIX KpeneXHbIX N3Lenuit).

4 WL

Tabnuya 13 — NcneiTatensHas cepus MP2 — CBoiicTBa MaTepuana, onpeaensemMele Ha rotoBbix 6onTax, BUHTax u

LWNunbKax ¢ NosHom Harpyaquoﬁ CMOCOOHOCTLIO

XapaKkTepucTuKn MeTog ucnbitaHni Knacc npoyHocTU
Homep 46,56 48,58,6.8 8.8,9.8,10.9, 12.9/12.9
no Myn-
Tadnu- Kbl d=3umn /=27 nb > 2.2d
ue 3
1 MuHMManbHbIR MenelTaHue Ha pac-
npeaen NpoYHo- | TSHKeHWe roToBbIX 92 d d d
CTW Ha pacTsKe- | KpeneXHbIX U3genui '
H1e Rm, min
4 MuHMManbHbIR MenelTaHue Ha pac-
YCIOBHbI Npe- TAXeHWe NonHopas-
Jen Teky4yecTu MepPHbIX KpenexXHbIX 93 b C
npu OCTaTOMHOM | M3genuii ’
YAIVHEHNUM
0,0048d Rpf’ min
5 HoMuHanbHoe WcnbiTaHue npob-
HanpsbKeHne OoT | HOM HarpysKom 96 d d d
NPoBHON Harpys- | roToBbIX KPeneXHbIX '
KM Sp nom usgenni
8 MuHumanbHoe MenelTaHue Ha pac-
yanvHeHne TAXeHWe NonHopas- 93 A A
nocrne paspbiBa MepPHbIX KpenexXHbIX ’
Af’ min nagenuia
10 unu | TBepgocTb WMenelTaHue Ha TBep-
1 oCTb
' A 9.9
unm
12
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OkoHYaHue mabnuupl 13

XapaKkTepucTukm MeToa ucnbitaHuii Knacc npoyHocTn
Homep 46,56 48,58, 68 8.8,9.8,10.9,12.9/12.9
no Myn-
Taonm- KTb! d23vmml227Rnb222d
ue 3
13 MakcumanbHas McnblTaHne Ha Ha-
TBEPAOCTb Mo- yrnepoxusaHue NF NF
BEPXHOCTU 9 11
14 OTcyTcTBUE Hay- NE NE
rmepoXxuBaHua
15 MakcumanbHas McnbiTaHue Ha obe-
30Ha obesyrmne- 3yrnepoxumBaHue 9.10 NF NF
pOXMBaHMWA
16 CHuxeHune McnblTaHne Ha no-
TBEpPAOCTM No- BTOPHBIA OTNyCK 912 NE NE f
cre NoBTOPHOro
oTnycka
19 JedbexTrl No- McnblTaHne Ha ae- 915
BEPXHOCTU eKTbl MOBEPXHOCTH '

a [1nA Wwnunek ¢ BBUHYMBAEMBIM KOHLIOM, KOTOpbIE MPOYHEE, YEM raeqvHble KOHLbI, UK ANSA Wnunek ¢ pe3bboi
no Bcen ANWHe ¢ /2 3,2d.

b NIns knaccos npodHocTH 4.6 1 5.6 YCrOBHLI Npefen TeKy4ecTy Npy o0CTaTOMHOM yarMHerun 0,0048d Rpf He
onpegeneH B Tabnuue 3.

€ 3Ha4yeHUus He onpepeneHosl.

d/225dub=2,0d.

© BHavueHus A; NpeAcTaBneHsl B NpunoxeHun C Ans cnpasku.

f3TOT MeTOo ABNAETCA ap6I/ITpa>KHbIM ncnblTaHneMm, NpuMeHAeMblM B CMOPHBIX Criyyanx.

NF

4 L

BbINONHUMO: NCMbITaHWE BO3MOXHO BbIMONHUTL B COOTBETCTBUU C pasgenom 9,8 CMOopHOM cny4vae ncnbltTaHne JONXHO ObITb
npoesefeHO B COOTBETCTBUN C pasgesioM 9.

BLIMOMHMMO, HO MPOBOANTCS TONBKO KOrAa OAHO3HAYHO 3aAaHO: UCTIbITaHWe BO3MOXHO BbIMOSHUTL B COOTBETCTBUN C pas-
Jerom 9 kak arnsTepHaTMBHOe UCTbITaHWe AN AaHHOW XapakTepuUcTUKKU (HanpuMep, UCTIbITaHUe Ha KpyyeHue, Korja Bo3-
MOXHO MCTIbITaHWe Ha pacTsKeHWe) UK Kak crieLparibHoe UCTbITaHue, ecrni 3To TpebyeTca CTaHAapTOM Ha MPOAYKLMIO UMK
noKkynarernem npu 3akase (HanpuMep, UCMbITaHUe Ha yaap).

HeBbIMOMHUMO: UCTbITaHWe He MOXET GbiTb NpoBefeHo U3-3a (hopMbl UMM pas3mepa KpemnexHoro usgenusa (Hanpumep,

ANHa CINULLKOM KOpPOTKaA AnA UCnbITaHUA unn Ges FOJ'IOBKI/I) NN NOTOMY, YTO OHO NPUMEHMMO TOJNbKO K onpefefieHHbIM
KaTteropmam KpenexHbIxX nsgenui (Hanpmmep, nenblTaHne aAnAd 3akaneHHbIX U oTNYLEeHHbIX KpeneXXHbIX |/|3,qen|/||7|).

9 MeToAbl UCNbITAHUN

9.1 cnbiTaHWe HA paCTsHKEHMUE HA KOCOM WaKbe rotoBbix 60NTOB U BUHTOB (He BKIHOYasA
WNUIIbKK)

9.1.1 O6mMe nonoxeHua

HasHaueHue 3TOro UCNbITaHUS Ha pacTskeHue B onpeaeneHum OqHOBPEMEHHO:

- npejena npoYHOCTU Ha PACTSXEHNE TOTOBbIX GONTOB U BUHTOB R;

- LIENOCTHOCTMW NEepPexoAHOro ydacTka Mexay rornoBKON 1 rmagkum CTePXXHEM Unu pe3b0on.

9.1.2 [IpUMEHUMOCTb

3T0 UcnbITaHNE NPUMEHAIOT Ang GONTOB U BUHTOB ¢ unu 6e3 donaHua, UMELLIMX CreayoLlme Xapakre-

PUCTMKN:
OrnopHas NOBEPXHOCTL NNockas unu 3yduaras;

ronoska npoyHee, 4em pe3bOOBOI y4acTok;

ronoska npoyHee, 4em nobas rnaakas 4acrtb CTEPXKHS,
AuameTp nobon rmangkomn YacTu cTepxHa dg > d, unn dg = d;
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HOMUHanNbHaa anuna / 2 2,5d;
AnuHa pesbbnl b 2 2,0d,
cTpouTenbHble BonThl ¢ b < 2d;
- 3MMEd< 39 MM,
BCE KIacChl MPO4HOCTH.
9.1.3 O6opynosaHue
ObopyaosaHuMe Ana UCNbITAHUA HA PACTKEeHWe AOIMMKHO COOTBETCTBOBATL ISO 7500-1. Ocolbble uH-
CTPYMEHTHI, BNUSIOLLME HA M3MEHEHUE yrna CcKoca wWandbl, &, oNpeaeneHHoro Ha pucyHke 1 u B Tabnuue 16,
HE UCMONL30BAaTh.
9.1.4 UcnbiTaTenbHoe YCTPOWCTBO
3axkumbl, KOCas wanbda U AepKaBku JOMMKHbI COOTBETCTBOBATL CREAYIOWMM TpeboRaHuam:
- TBEpAoCTL 45 HRC MuH;
- none Aonycka BHYTPEHHEN pe3blbl AepkaBku B COOTBETCTBUM C Tabnuuen 14;
- AUaMETP OTBEPCTUA d}, B COOTBETCTBUU C Tabnuuewn 15;
- Kocas wanba B COOTBETCTBMM C PUCYHKOM 1 1 Tabnuuamm 15 u 16.

Tabnuya 14 — Monga 4ONYCKOB BHYTPeHHeN pe3bbbl fepXaBku

Monsa gonyckoB pesLibl
OkoHuaTenebHasa o6paboTka KpenexHbixX
nanenum ernemelX uafenui fo HaneceHus niodoro BHyTPEHHeVI p63b6bl BepXaBKy
NOKPLITUA NMOBEPXHOCTH
bes nokphITUA 6h unu 6g 6H
OnekTponuTudeckoe nokpuiThe no [ISO 6g, 66 unu 6f 6H
4042
LnHk — namMensHoe nokpeitue ro 1ISO
10683 69, 6e nnu 6f 6H
[opaqee LMHKOBAHME TMOrpyXeHuem
no 180 10684 gna coeguHeHuuin c
rafikamu, ¢ Nonsmu JOnyckos pe3nbbl:
- 6H 6az 6H
- BAZ 6g wnu 6h 6AZ
- BAX 6g unu 6h B6AX

McnbiTatensHoe YCTPOWCTBO A0MKHO ObiTh AOCTATOUHO XECTKUM, YTODbl obecneuunts u3rub Ha nepe-
XOAHOM YYaCTKe MEeXAY rOnoOBKOM v MMAaAKoNi YacTbi0 CTEPXKHSA Unu pe3bion.

2 di2
_)(X
llh |
~ v
o 5 -
1
[t
N2

a Papuyc nnu dacka 45°. Cm. Tabnuuy 15.

PucyHok 1 — HarpyxeHwne Ha kocoli waiibe rotoBeix 60NTOB 1 BUHTOB
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Tabnunya 15 — [JuaMeTpbl OTBEPCTUIA U pagmnychl ANA KOCOW LIanbbl
B munnumeTpax

HoMuHanbHbIii d2b HoMuHanbHbIii dab
anameTp re° anameTp re°
pe3sbbl d He meHee He 6onee pe3sbbl d He MeHee He 6onee
3 34 3,58 0,7 16 17,5 17,77 1,3
35 3,9 4,08 0,7 18 20 20,33 1,3
4 45 468 0,7 20 22 22,33 1,6
5 55 5,68 0,7 22 24 24 33 1,6
6 6,6 6,82 0,7 24 26 26,33 1,6
7 76 7,82 0,8 27 30 30,33 1,6
8 9 9,22 0,8 30 33 33,39 1,6
10 1 1,27 0,8 33 36 36,39 1,6
12 13,5 13,77 0,8 36 39 39,39 1,6
14 15,5 15,77 1,3 39 42 42 39 1,6
a CpefHuid pag B cooTBeTcTBMM C ISO 273
b Ons GonTos ¢ KBaZpaTHbIM MOLrOfIOBKOM OTBEPCTUE AOMMKHO ObITh AOCTAaTOUHLIM ANA pa3MeLLeHna KBajpaT-
HOro NoAronoBKa.
¢ [Insa nagenus knacca TodHocTH C 3HaYeHune paguyca Iy BBIMUCNIAKOT MO PopMyre
Iy = max * 0.2,
MA€ Imax = (da, max ds, min)/2'

Tabnwuya 16 — Yron ckoca Waidbl o, rpagychl, ANA UCNbITaHUIA Ha pacTsKeEHUE Ha KOCOoW Lwainbe

Knacchbl npoyHocTu
©0MTOB 1M BUHTOB C ANMHON IMagKon YacTtu BMHTOB C pe3b60i A0 rornoBku 1 60MNTOB Y BUHTOB
HomMuHaneHkIi CTepXHS /g 2 2d C ANVHOW rMaaKoi YacTu CTepxHaA /g < 2d
avmameTp pesbibl
d, MM 46,4.8,5.6,5.8,6.8, 46,48,56,5.8,6.8,8.8,
88,98 10.9 12.9/12.9 98,100 12.9/12.9
at 307
3<d<20 10° 6° 6° 4°
20<d <39 6° 4° 4° 4°

Insa rotoBbix 60NTOB U BUHTOB C AUAMETPOM OMOPHOI NOBEPXHOCTM FOMNOBKKU CBbILE 1,7d, HE Bblaep-
JKUBAIOLMX UCMbITAHMSA HA pacTshKEHMEe Ha KOocow anbe, ronoBka MOXeET OblTb 06pabotaHa ao 1,7d, n atu
nsaenusi MoryT ObiTb MOBTOPHO MCNbITAHbI NMPU YINe Ckoca Wanbbl cornacHo tabnuue 16.

Kpome Toro, Anga rotoBbix GONTOB U BUHTOB C AUAMETPOM OMOPHON MNOBEPXHOCTU roNnoBku cebile 1,9d
Yyron ckoca Lwanbbl, paBHbi 10°, MOXET ObITb YMEHbLLUEH 40 6°.

9.1.5 NMpoueaypa ucnbiTaHusA

KpenexxHble M3aenust MCMbITbIBAIOT Crieayowmum obpasom.

Kocas waiiba, pasamepbl KOTOpoi onpeaenatot no 9.1.4, nomkHa 6biTb YCTAHOBIEHA NOA rONOBKON GOn-
Ta UNW BUHTA B COOTBETCTBUM C pucyHkoM 1. CBoGoaHasa anmHa pesbObl ky,, noaBepraeMas HarpyxeHuio,
JomkHa bbITb He MeHee 1d.

Ona cTpouTenbHbIX GONTOB, UMEIOLLUX KOPOTKYIO ANMHY pe3bbbl, UCMbITAHME HA PaACTSXKEHUE Ha KOCOMN
wante MoXeT ObITb BBINOMHEHO Npu CBOGOAHON ANMHE pe3blbl iy, MeHbLue, Yem 1d.

McnbiTaHme Ha pacTskeHUe Ha KOCOW wanbe BbINOMHAKT B COOTBETCTBMM € SO 6892-1. CKOpPOCTb UC-
NbITAHUIA, onpegensemas npu cBO6OAHOM xo4e TPaBePChl, HE AOMKHA MPEBbLILWATL 25 MM/MUH.

McnbiTaHne Ha pacTsHKeHMe AOMKHO ObiThb HEMPEPBLIBHLIM A0 HACTYNIEHUS pa3pbiBa.

Mpun 9TOM U3MEPSAIOT pa3spyLLAIOLLYIO HArpy3Ky F .
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9.1.6 Pe3ynbrarbl UCNbITaHUA

9.1.6.1 OnpeaeneHue npeaena NPoYHOCTU Ha pacTskeHne R,

9.1.6.1.1 Metoga

BbluucneHne npeaena npoOYHOCTM HA PacTsXeHne R, OCHOBLIBAETCA HA HOMUHANBLHOW NnoLwaamn pac-

YETHOro ceveHunsd As’ nom Y PaspyluaoLle Harpysku F,, U3MepeHHON Npyu UCNbITaHNN:
F
Ry=—"— @)
As, nom
roe )
dy + d.
m (G703
As, nom — Z ( 2 ) ’ (2)

3aecb d, — HOMUHAMbHbINA CPEAHNIT AMaMETP HAapYXHON pe3bObl B cooTBeTCTBUM C ISO 724;

03 — HOMWHAMNbHbLIA BHYTPEHHWI ANAMETP HAPY>KHOW Pe3blbl MO AHY BNaAKHbI, BbIMUCNEHHbIN N0 ¢op-
Myrne

34ecb d — HOMUHANbHbIA BHYTPEHHUI ANAMETP HAPYXKHOW pe3bbbl B cOOTBETCTBUN C ISO 724,

H — BbICOTA UCXOAHOrO TPeyronbHUKa pe3bbbl B COOTBETCTBUU C ISO 68-1.

3Ha4YeHMa HOMUHANbLHOW NSIOLWAaAN PacYETHOro ceveHns A npuBeaeHbl B Tabnmuax 4 u 6.

9.1.6.1.2 TpeboBaHus

Ans 6onToB 1 BUHTOB C d > d, 1 BUHTOB C pe3b00ii 10 rONOBKKU Pa3sPbIB AOMKEH NPOUCXOAUTL HA CBO-
6oaHON ANMHE pe3b0OBOro ydacTka.

Ans kpenexHbix nsgenuii ¢ dg = d, paspbiB AOHKEH NPOMCXOANTL HA CBOGOAHON AnUHE pesbObl nnmn Ha
rNagKkon YacTu CTEPKHS.

Mpeaen Npo4HOCTM R, AOIHKEH YAOBMETBOPATL TPEOOBAHNAM, YCTAaHOBMEHHbIM B Tabnuue 3. MuHu-
ManbHas npejenbHas paspyluaiowas Harpyska F ., OMKHa y0BNETBOPAT TpeboBaHUAM, YCTAHOBMEH-
HbIM B Tabnuuax 4 un 6.

s, hom

MpumedaHue — Mpu yMEHBLUEHNN JUAMETPOB BO3PACTAOT pasnuuusi Mexay HOMUHamNbsHOW nnollaasro pac-
YETHOrO CEYEHWS MO CPaABHEHWIO C 3PEKTUBHOM MIoLLaibto NonepeyHoro ceveHusi. Korga TBepfocTb UCMOMb3YHT A5s
MPOW3BOACTBEHHOrO KOHTPONA/MCNBITaHMWIA, 0COGEHHO A MarnblX AMamMeTpoB, MOXeT NoTpeboBaTbes yBenuUeHne TBep-
LOCTY CBEILLE MUHUMaNbHOI TBEPAOCTH, YCTAHOBIEHHOW B Tabnuue 3, 4nst AOCTUXKEHUS MUHUMaNbHOI NpefensHoi pas-
pyLUatoLLEe Harpysku.

9.1.6.2 OnpeaeneHune LenOCTHOCTM NEPEXOAHOr0 y4acTka Mexay rosioBKON W rmagkum ctepxHem/pesb-
6oin. TpeboBaHua

Pa3pbiB HE AOMKEH NPOUCXOANTE B FONTOBKE KPENEXHOTO U3AENUS.

Ons GONTOB U BMHTOB C IMaAKON 4acTbi0 CTEPXKHA Pa3pbiB HE JOMKEH MPOUCXOAUTH HA MEPEXOAHOM
y4acTKe MeXay roroBKOW W CTEPXKHEM.

[ns BUHTOB C pe3bboi A0 rONOBKU PaspbiB MOXKET PaCnpPOCTPaHATLCA HA NEPEXOAHbIA YyHaCTOK MeXay
FONTOBKOM U CTEMKHEM UMW HA FOSNOBKY, MPW YCNOBUK, YTO OH HAYMHAETCA HA CBODOAHON ANMHE Pe3bObl.

9.2 McnbiTaHMe HA pacTsHKeHUE roToBbIX 6ONTOB, BUHTOB M WNWJIEK ASIA onpeaeneHus npegena
NPOYHOCTM Ha pacTsaxeHne R

9.2.1 06 Me NoNoXeHUsa

HasHaueHue 3TOro UCMbITAHUSI HA PaCTSKEHUEe COCTOMT B OnpedeneHun npegena npodHOCTU Ha pac-
TSOKEHME R, TOTOBbLIX KPENEXHbIX U3AENNNA.

3T0 UcnblTaHMe MOXET ObITb 00bEANHEHO C UCNblITaHMEM Mo 9.3.

9.2.2 NNpUMEHUMOCTb

3T0 UCnbITAHUE NPUMEHSAIOT ANA 60NTOB, BUHTOB U LLNUNEK, UMEIOLLIMX CreAYOLLIME XapaKTEPUCTUKMN:

- BONTbI U BUHTbI C FOMOBKOW MPOYHEE, YEM CTEPXKEHDb C PE3LOOI;

- BONTbI U BUHTbI C FONOBKOW MPOYHEE, YeM Nobad rmajakas 4actb CTEPXKHS,
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AvameTp nmoBow rmaakon 4acTu CTepxHa dg 2 dy, unu dg = do;
GonThbl ¥ BUHTHLI C HOMUHANBLHOW AnNuHOW [ 2 2,5d;
AnuHa pesbbnl b 2 2,0d,
cTpouTensHble BonTtel ¢ b < 2d;
LNUNbKYU ¢ obLen anuHow / 2 3,0d;
3MM S d <39 MM,
BCE KNACChl NPOYHOCTH.

9.2.3 O6opynoBaHue

OB6opyaosaHue Ans UCMbLITAHUA Ha PaACTSHKEHUEe AOIMKHO COOTBETCTBOBAThL ISO 7500-1. Heobxoaumo
usberatb BO3AENCTBUA HA KpENexxHoe uaagenue BOKOBbIX CUMl, HANPUMEP NYTEM UCMONb30BAHUA CaMOLIEHTPU-
PYIOLMXCS 3AKUMOB.

9.2.4 VcnbiTaTesnibHOE YCTPOMCTBO

3aKumbl 1 AePXKABKN AOMKHBI COOTBETCTBOBATL CNneayowmnm TpeboBaHuam:

- TBepaocTL 45 HRC muH;

- AWaMeTp OTBEpCTUSA, dy,, B COOTBETCTBUM C Tabnuuen 15;

- NIOfe A0NyCKa BHYTPEHHEN pe3bObl AeKaBKM B COOTBETCTBMM C Tabnuuen 14.

9.2.5 Mpoueaypa ucnbiTaHusA

KpenexHbie u3genus UCnbITbIBAOT Crneaytowmum obpasom.

BonT unu BUHT ANA UCTILITAHUIA AOMKeH ObiTb YCTAHOBMNEH B AEPXABKU, B COOTBETCTBUM C PUCYHKAMU
2a) unu 2b); wnunbKka ANA UCNbLITAHUIA 4OMKHA ObiTh YCTAHOBIMEHA B ABE pPe3b0O0BLIE AEPXKaBKM, B COOTBET-
CTBUU C PUCYHKOM 2C) unu 2d). [inuHa BBUHYEHHON YacTH pe3bObl A0MKHA ObiTh HE MeHee 1d.

dy di
N\ 72N
N /

a) Mpumep ucnbiTaTeNnsLHOrO b) Mpumep UcnbiTaTenbHOrO
ycTpoiicTea anst 6ontos YCTpOMACTBA AN BUHTOB
N2
|
7 N2\
M Z I /
£
2 = 717
M@ @” ‘
¢) Mpumep ucnbiTarensHOro d) Mpumep ucneiTatensHoro
yCTpOWCTBa ANsl LWNUNek YCTpOACTBA AN LUMUIEK ¢ peanboi

Mo BCen gnvHe

1 — BBUHUMBEEMBIA KOHeL|; 2 — raguHbIil koHet; d}, — ANaMeTP OTBepPCTUS, &, — cBoGoAHas AnvHa peskBbi KpenexHoro uafenus,
B UCTIbITATENBHOM YCTPOHCTBE

PucyHok 2 — lMNpumepbl UCNbITATENBHLIX YCTPORCTB
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CsoboaHasa anuHa pesblbl fy,, NOABEPraeMasn Harpy>KeHuto, AormkHa ObiTb He meHee 1d. OaHako koraa
9TO UCnbITaHne 00bLEAMHEHO C UCMbITAHMEM B COOTBETCTBUM C 9.3, cBOGOAHAA AnNKUHA pe3b0bl 4y, noaBeprae-
Mas Harpy>keHuto, AomkHa ObiTb HE MeHee 1,2d.

Ona cTtpoutenbHbiX 6ONTOB, UMEIOLLMX KOPOTKYIO ANUHY pe3blbl, UCMbITAHUE HA PACTSHKEHUE MOXET
NPOBOAMTLCA NP CBOBOAHOW AnnHE pesbObl 4y, < 1d. UcnbiTaHne Ha pacTAaXeHWe BbINOMHAT B COOTBETCTBUU
¢ 1SO 6892-1. CKOpOCTb UCNbITAHUIA, OnpeaenseMas npyu cB06OAHOM X04€e TPaBEPChl, HE AOIMKHA NPEBbILLATb
25 MM/MUH.

McnbiTaHne Ha pacTsbkeHUe AOMKHO BbiTb HEMPEPbLIBHLIM A0 HACTYNNEHUS paspbiBa.

Mpun 3TOM N3MEPSIOT PaspyLLAIOLLYIO Harpysky F .

9.2.6 Pe3ynbratbl UCNbITaHUNA

9.2.6.1 MeTtog

Bbluncnenua nposogat no 9.1.6.1

9.2.6.2 TpeboBaHus

Ana kpenexHbiX n3aenuii ¢ dg > d, paspbiB JODKEH MPOUCXOANTL HA CBOGOAHON ANMHE PE3bObI.

Ana kpenexHbiX u3aenuii ¢ dg = d, paspbiB JOMKEH NMPOUCXOANTL HA CBOGOAHON ANKUHE Pe3bObl unn Ha
rmagKow 4YacTu CTEPXKHS.

Ina BUHTOB C pe3bb0oii 4O rONOBKM Pa3pbiB MOXET PACNpPOCTPAHATLCA HA NEPEXOAHBIA Yy4aCTOK MEXay
rONOBKOM U CTEPXKHEM UMK HA FONOBKY, NPU YCITOBUK, YTO OH HAYMHAETCA Ha CBOOOAHON ANMHE pe3bbbl.

Mpeaen Npo4HOCTU R, AOMKEH YAOBNETBOPATL TPeOOBAHWAM, YCTAHOBNEHHbIM B Tabnuue 3. MuHu-
ManbHaga paspyLuatrolasa Harpyska Fm’ min AOIDKHA Y0BNETBOPATL TPEOOBAHNAM, YCTAHOBNEHHbLIM B Tabnu-
uax4 u6.

MpumedaHue — Mpu yMEHBLUEHNN JUAMETPOB BO3PACTAOT pasnuuusi Mexay HOMUHamNbsHOW nnollaasro pac-
YETHOrO CEYEHWS MO CPaABHEHWIO C 3PEKTUBHOM MIoLLaibto NonepeyHoro ceveHusi. Korga TBepfocTb UCMOMb3YHT A5s
MPOW3BOACTBEHHOIO KOHTPOMS, 0COBEHHO AT MarbiX JUaMeTPoB, MOXET NoTpeGoBaTLCA yBENUUEHNE TBEPSOCTH CBhILLE
MWHUMarbLHOW TBEPLOCTH, YCTAHOBMEHHOW B Tabnuue 3, Ans JOCTUXEHUS MUHUMaIbHOW NpefentHoW paspyluatoLleit
HarpysKku.

9.3 UcnbiTaHWe Ha pacTAXXeHUe NOSIHOPA3MEPHbIX OONTOB, BUHTOB M WNUIEK ONA onpeaereHus
YAIIMHEHUA Nocrie paspbiBa A; M YCIIOBHOIO Npeaena TeKy4YecTu Rpf NpPN OCTATOYHOM
yanuHeHuun 0,0048d

9.3.1 06w Me NonoXeHUa

HasHauyeHue 3TOro MCnbITaHUsl Ha PaCTSHXKEHWE B ONPEAENEHUN OAHOBPEMEHHO:

- YATNIMHEHMA NOCME pas3pbiBa NOMHOPA3MEPHBIX KPENEXHbBIX U3AENUI A,

- YCMOBHOIO npeaena TeKkyyecTu nNpu ocTaTtovHoM yanuHeHumn 0,0048d nonHopasMepHbIX KPenexHbiX
n3aenun Rpf.

3T0 UCnblTaHUEe MOXET ObITb 00bEANHEHO C UCNbITAHMEM MO 9.2.

9.3.2 NNpUMEeHUMOCTb

3T0 UCnbITAHUE NPUMEHSAIOT ANA 60NTOB, BUHTOB U LLNUNEK, UMEIOLLIMX CreAYOLLIME XapaKTEPUCTUKMN:

- BONTbI U BUHTbI C FOMOBKOW MPOYHEE, YEM CTEPXKEHDb C PE3LOOI;
©GONTbl U BUHTbI C FONIOBKOW NPOYHEE, YeM Nobas rmaakas 4actb CTEPXKHS,
AnamMetp nobon rMmaakomn 4acTn crepxHs dg = d unu dg 2 d,
©0onTbl U BUHTbLI C HOMUHANBLHOW AnNuHOW [ 2 2,7d;
AnuHa pesbbbl b = 2,2d,

- LWNWnbKK ¢ oBLien AnuHoi /, 2 3,2d,

-3MM=d< 39 MM,

- BC€ KNaccCbl NPOYHOCTH.

9.3.3 O6opyaoBaHue

O0bopyaoBaHue ANA UCNbITAHMSA HA pPaCTSKEHUE AOIMKHO cooTBeTcTBOBaTh ISO 7500-1. Heobxoamumo
nsberatb BO34ENCTBUSA HA KPEMEXKHOE n3agenme BOKOBbIX CUI, HANPUMEP NYTEM UCMONb30BAHUS] CAMOLIEHTPU-
PYIOLMXCSA 3aKUMOB.

9.3.4 UcnbiTaTenbHOEe YCTPOMCTBO

3aXXUmbl U AEPXKABKU AOMKHbI COOTBETCTBOBATbL CNeAylOLUM TPeOOBaHUAM:

- TBepaocTb 45 HRC MuH;

- [nameTp 0TBEpPCTUSA d,, B COOTBETCTBUK C Tabnuueii 15;

- none Aonycka BHYTPEHHEN pe3b0bl AePXXaBKM B COOTBETCTBMM C Tabnuuen 14.
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UcnbiTatenbHOe YCTPONCTBO AOMKHO ObiTh A0CTATOMHO XECTKMM BO n3bexaHue gedopmaunii, KOTo-
pbi€ MOMYT NOBMUSATL HA ONpeAeneHne Harpy3km yCnoBHOTO npeaena TEKYy4YeCTU Npu OCTATOUHOM YATMHEeHUN
0,00484, pr UnK YANMHEHUA nocne paspoiBa As.

9.3.5 Mpouegypa ucnbiTaHusa

KpenexHbie u3genus UCnbITbIBAKOT Crneaytowmum obpasom.

BonT unu BUHT ANA UCTILITAHUIA AOMKeH ObiTb YCTAHOBMNEH B AEPXABKU, B COOTBETCTBUM C PUCYHKAMU
2 a) unu 2 b); LNunbKa Ans ucnbiTaHui A0MKHaA ObITh YCTAHOBMEHA B ABe pe3b00Bbie Aep)KaBKKW, B COOTBET-
CTBUM C PUCYHKaAMU 2 ¢) unu 2 d).

[nuHa BBUHYEHHOR YacTh pe3bObl A0MKHa ObiTh HE MeHee 1d.

CeoGoanan anuHa pesbdbl y,, NoABEpPraeMasn Harpy>KeHuto, 0/mxHa ObiTh He MeHee 1,2d.

Mpumevanune — [na nonydenna ly, = 1,2d Ha npakTuke pekoMmeHAyeTca cnedytolias npoleaypa: cHavana sa-
BMHTUTL BUHT B pe3nboBYI0 fepxaBky fo cbera peskbbbl; 3aTeM OTBUHTUTE AepXaBKy Ha HeobxofumMoe Yrucno obopoTos,
COOTBETCTBYIOWMNX fy, = 1,2d.

UcrnibiTaHue Ha pacTaXeHue BbINOMHAIOT B COOTBETCTBUM C ISO 6892-1. CKOPOCTL UCMbITAHUKA, onpese-
naemas npu cBOOOAHOM XOA4e TPaBepChbi, HE AOIbKHA NpeBbiwaTh 10 MM/MUH [0 HArpy3kM YCOBHOIO Npeaena
TEKYHECTU NPU 0CTaTOMHOM yanuHenuu 0,00484, pr “ 25 MM/MWUH BbiLLIE aHHOW Harpys3ku.

Harpyska F u3MepsieTca HeNPEepPbIBHO 40 HACTYMNEHUA pa3spbia, Mubo HENnOCPeaCTBEHHO C NMOMOLLbIO
COOTBETCTBYIOLLETO 9MEKTPOHHOTO YCTPORCTBA (Hanpumep, Mukponpoueccopa), nubo B BUAE AuarpaMmmbl Ha-
rpyska—nepemeuwleHue (cm. 1ISO 6892-1); auarpamma MOXET ObiTh MOCTPOEHA KaK aBTOMAaTUYECKM, TaK U
rpadouyecku.

Ans npuemnemMon To4HOCTH rpaduieckoro namepeHns macluTad guarpaMmmbl AOIMKEH ObiTh TAKUM, HTO-
Obl HAKMOH B ynpyron obnactu (MPAMONUHENHAs 4acTb AnarpaMmbl) Haxoaunca mexay 30° u 45° K ocu Ha-
rpy3sku.

9.3.6 Pesynbrathl UCTbLITAHUA

9.3.6.1 Onpegenenune yanuHeHus nocrne paspbisa A

9.3.6.1.1 Mertog

YanuHexue npu nnactuveckon gedopmalimm ALID onpenenaeTca HenocpeAcTBEHHO Ha guarpamme Ha-
rpy3ka — nepemeLlieHue, nocTPoeHHon NbOo B aNeKTPOHHOM Buae, nubo rpadhuyeckn (CM. PUCYHOK 3).

FA

S

AL AL

4 Touka pa3pbiBa.

PucyHok 3 — [lnarpamma Harpyaka — nepemetienne Ans onpefeneHus yanMHeHus nocne paspeisa A

LomxkeH 6bITb ONpeaeneH HAKMOH YacTh AuarpaMmbl, COOTBETCTBYIOWEN ynpyroi obnacru (npamonu-
HelHas 4acTb Auarpammbl). HYepes Touky paspbiBa NPOBOAST NUHUIO, NapannenbHY0 HAKNOHY B YNPYron 06-
nacTtu, KOTopas nepecekaer och NepeMelleHuin 3axumma (CM. PUCYHOK 3). YanuHeHue npu nnacTtuieckon ge-
chopmMaLmm ALIO onpeaensioT Ha OCK NepeMeLLieHid, B COOTBETCTBUKU C PUCYHKOM 3.
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B crnopHbix cnyvasx HAKNoH guarpaMMbl Harpyska — nepemetrieHue B ynpyron obnactu AomkeH ObiTh
onpeneneH npoeeseHueM NUHUK HYepes ABe TOUKK AuarpamMmmbl, COOTBETCTBYIOLLMX 0,4Fp 7 0,7Fp, rae Fp —
npoBHas Harpy3ka, npueeaeHHas B Tabnuuax 5 u 7.

YanuHeHue nocne paspbiBa Ana NOMHOPA3MEPHLIX KPenexHbiX U3fenuii BbIMUCHAIOT, UCNonb3ya dop-
Myny (3):

AL

A= —> 3
=g (3

9.3.6.1.2 TpebGoBaHus

Ana knaccos npoyHocTu 4.8, 5.8 1 6.8 yanuHeHue nocne paspbisa A; JOIDKHO YA0BNETBOPATL Tpebosa-
HUAM, NPUBESEHHBIM B Tabnuue 3.

9.3.6.2 Onpegenexune yCroBHOIO npefena Teky4yectu Rpfnpm 0CTaTouHOM yanuHenuu 0,0048d

9.3.6.2.1 Metog

YcnoBHbIA Npegen TeKy4ecTu RIDf onpegensiorT HeNOCPESCTBEHHO MO AnarpaMMe Harpyska — nepeme-
LeHue (CM. PUCYHOK 4).

ol //

p

0,0048d AL

PucyHok 4 — [narpamma Harpyska — nepemelleHve Ana onpefeneHuns YCnoBHOro npejena Teky4ectu Rpf
npu ocTaTouHoOM yanuHeHuu 0,0048d

MapannensHO NUHKUKM HAKMOHA AMarpaMmel B yNpyron obnacti (NpssMonMHeEHas Yactb KPMBOR) NPOBO-
OAT npsamyio Ha pacctoaHuu 0,0048d no ocu nepeMeLleHnii 3axummMa; nepeceyeHne sTon nuHumu U auarpammel
COOTBETCTBYET Harpyske Rpf.

MpumevarHue — 0,0048d = 0,4 % o1 1,2d.

B cnopHbix cny4aax HakfoH guarpaMmMbl Harpyska — nepemMeLleHne B ynpyron obnactu gomked Ooith
onpeneneH rnpoeefeHueM NUHUK Yepes ABe TOUKK AuarpamMmmbl, COOTBETCTBYIOLLMX 0,4Fp 7 0,7Fp, rae Fp —_—
npoBHas Harpy3ka, yCTaHOBReHHaa B Tabnuuax 5u 7.

YCnoBHbIA Npefen Teky4ecTu RIof npu ocrtatodHom yanuHenuu 0,0048d, BbiumncnaioT no opmyne (4):

i, @)

pf =
As, nom

R

roe A npuseaeHo B 9.1.6.1.

s, hom

9.3.6.2.2 TpeGoaHus
TpeGoaHuA He YCTAHOBIEHbI.
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MpumevaHune 1 — 3HaueHUA R B HacToslee BPeMs HaXoAATCH B CTaAuM UCCNeAoBaHNsA, CM. Tabnuuy 3
(NyHKT 4, cHocky ©)) AN cnpaBky.

MpuMedaHUue 2— 3HaueHWs Npeena TEKYYeCTH, MOMNyUYEeHHLIE MPU UCTILITaHUSX MONHOPa3MEPHLIX KpeneXHbIX
u3gennii n o6paboTaHHEIX UCNbITATENEHBIX 06pasLoB, MOryT OTNUYaTeCA U3-3a 06paboTKi, METOL0B UCMBITAHWHA 1 BNUs-
HUSI pa3MepoB.

9.4 cnbiTaHWe HA pacTsHXKeHUE GONTOB U BUHTOB C YMEHbLIEHHOW HAarpy304HOM CNOCOOHOCTLIO
M3-3a KOHCTPYKLIUUN FOJSIOBKM

9.4.1 O6mMe nonoxeHuaA

Ha3sHauyeHue 9Toro UcnbITaHMs Ha pPacTsHKEHUE COCTOUT B OMPEAENEeHUM pacTArMBatoLen Harpy3ku ans
BGONTOB M BUHTOB C YMEHBLLUEHHON HAarpy304HON CNOCODHOCTLIO, T. €. Y KOTOPLIX HE NPeanonaraeTcsa paspyLue-
Hue Ha cBOBOAHON AnnHe pe3bbbl N3-3a KOHCTPYKUMM TONoBKKM (CM. 8.2).

9.4.2 [IPUMEHUMOCTb

McnbiTaHme npuMeHsIoT 4ns O0NTOB U BUHTOB, MMEIOLLIMX CMEAYIOLLUE XapaKTePUCTUKU:

- He mpeanonaraeTcs paspyLlieHue Ha cBODOAHONW AMNMHE pe3blbl N3-38 KOHCTPYKLMUW FTOMOBKMK;
AnamMetp nobon rMaakomn 4acTn CTepxHs dg 2 d, unu dg = dy;
HOMWHanNbHaA gnuHa / = 2,5d;
AnuHa pesbbbl b = 2,04,
-3MMEd =39 M,
BCE KINacchbl MPOYHOCTH.

9.4.3 O6opyaoBaHue

O6opyaoBaHue Ang UCMbITAHUSI HA PaCTsKeHMEe AOIMKHO COOTBEeTCTBOBaTh ISO 7500-1. Heobxoanmo
nsberaTb BO34EWCTBUS HA KPENEXHOE u3genue BOKOBbLIX CUil, HANMPUMEP NyTEM UCNONb30BAHNSA CAMOLIEHTPU-
PYIOLLIMXCS 3aKUMOB.

9.4.4 cnbiTaTeribHOE YCTPOMUCTBO

3aXuMbl U AEPXKABKU AOMMKHbI COOTBETCTBOBATL CREAYIOLLMM TPeOOBaHMAM:

- TBepaocTb 45 HRC mMuH;

- AnameTp 0TBEpPCTUA dj, B COOTBETCTBUM C Tabnuuen 15;

- Morne AoNnycka BHYTPEHHEN pe3bObl AePXKaBKM B COOTBETCTBUM C Tabnuuen 14.

9.4.5 NMpoueaypa ucnbitaHusA

KpenexxHble u3genust MCnbiTbIBAIOT CAeayoWwmMM 00pasom.

BUHT unun 60nT 4na UCNbITaHUIA 4OMKEH ObITb YCTAHOBIIEH B AEPXKABKU B COOTBETCTBUM C PUCYHKOM 2a)
unu 2b).

CsoGoaHas anuHa pesbObl /y,, NoaBEPraemasi Harpy>KeHuto, A0mkHa GbiTk He MeHee 1d.

McnbiTaHne Ha pacTaXeHue BbINOMHAIOT B COOTBETCTBMMU C ISO 6892-1. CKOpOCTb UCMbITAHUI, onpeae-
nsiemasi npu cB060AHOM X0[ie TpaBepChbl, HE AOMKHA NPEBbILLATL 25 MM/MUH.

McnbiTaHme npoBOAAT HEMPEPLIBHO A0 HACTYNMEHMSA pa3pbIBa.

Mpn 3TOM U3MEPAIOT paspyLUAIOLLYIO Harpysky F .

9.4.6 TpeboBaHUA K pe3ynbrataM UCNbITAHUA

Paspywatouasn Harpyska F, AomkHa ObITe paBHa unu ObiTb GOMbLLE MUHUMANbLHON paspyLUaoLLel Ha-
rPY3Ku, yCTAHOBIIEHHON B COOTBETCTBYIOLLMX CTAHAAPTaX Ha NPOAYKUUIO UK B MHOOLIX APYIMX TEXHUYECKNX
YyCNoBUSAX.

9.5 cnbiTaHMe HA paCTSHKEHUE KPeneXHbIX U3aesriui ¢ TOHKUM CTEePXHEM

9.5.1 O6me nonoxeHuaA

Ha3sHauyeHue 9Toro UCMbITAHMA Ha PacCTsHKEHUE COCTOUT B OMpPEAEeneHuun npegena npovyHoOCTU Ha pac-
TSOKeHMe R, ANS KPENEXHbIX U3AENUN C TOHKUM CTEPXHEM (CM. 8.2).

9.5.2 NpUMEHUMOCTb

OTO ucnbITaHWe NPUMEHSIOT ANA KPENEXKHLIX N3LENNIA, UMEIOLLUX CIeaYIOLIME XapakTEePUCTUKN;
AMaMeTp rNaakoii 4actTu CTepkHA dg < ds;
ANUHA TOHKOTO CTePXHS 2 3 d (CM. L, Ha pucyHke 6);
AnuHa pesbbbl b = 1d,
-3MMEd =39 M,
Kraccbl npovHocTn 4.6, 5.6, 8.8, 9.8, 10.9 1 12.9/12.9.
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9.5.3 O6opyaoBaHue

O0bopyaoBaHue ANA UCNbITAHMSA HA pPaCTSKEHUE AOIMKHO cooTBeTcTBOBaTh ISO 7500-1. Heobxoamumo
n3beraTb BO34ENCTBUA HA KPEMEXKHOE U3genue BOKOBbLIX CUfl, HAMPUMEP NyTEM UCNOSb30BaHNSA CAMOLIEHTPU-
PYIOLLIMXCS 3aKUMOB.

9.5.4 UcnbiTaTenbHOEe YCTPOMUCTBO

3aKMMbl U A€ PKABKU 4OIDKHBI COOTBETCTBOBATL CNEAYIOLUM TPEOOBAHUSM:;

- TBepaocTb 45 HRC MuH;

- AWaMeTp OTBEPCTUA 0}, B COOTBETCTBUM C Tabnuuei 15;

- none Aonycka BHYTPEHHEN pe3b0bl AePXXaBKM B COOTBETCTBMM C Tabnuuen 14.

9.5.5 MNpoueaypa ncnbiTaHus

KpenexxHble U3genus UCMbITLIBAKOT CneayrowymMm o0pasom.

Bont anga ucnbiTaHMin 4OomKeH 6bITb YCTAHOBNEH B AEPXKABKW B COOTBETCTBUU C PUCYHKOM 2a). LLinunbka
ANA UCMbITAaHUI JOMkKHA ObITb YCTaHOBMEHa B ABE pe3bbOoBble AepKaBKM B COOTBETCTBUU C PUCYHKOM 2C).
InuHa BBUHYEHHOW YacTu pe3bObl AOMMKHA ObIThb HE MeHee 1d.

McnbiTaHne Ha pacTskeHue BbINOMAHAIT B cOOTBETCTBUM C ISO 6892-1. CKOpOCTb UCNbITAHUIA, onpeae-
naemasi npu cB0B60AHOM X0A€e TPaBepChbl, HE AOMKHA NPEeBbILATL 25 MM/MUH.

McnbiTaHue npoBOAAT HEMPEPBLIBHO A0 HACTYMMEHUS paspbiBa.

Mpun 3TOM N3MEPSIOT PaspyLLAIOLLYIO Harpysky F .

9.5.6 Pe3ynbraTrbl UCnbITaHUA

9.5.6.1 MeTtog

BeluucneHne npeaena npOYHOCTM HA PaCTshKeHMe R, OCHOBbLIBAETCA Ha NMOLLAAN NMOMNEepeYHoro ceve-
HWS TOHKOTO CTEPXHA Ay 1 paspyLualoLIein Harpyskn F, \3MEPEHHOI Npu UCMbITAHUN:

F
R,=—", (5)
Ads
roe
T
Ads = Z d52

9.5.6.2 TpeboBaHus

Pa3spyLueHne AOMKHO NPOUCX0ANTL B TOHKOM CTEPXKHE.

Mpeaen NpoYHOCTM Ha pacTseHne R, NOKEH YA0BNETBOPATL TPEGOBAHNAM, YCTAHOBNEHHLIM B Ta-
onuue 3.

9.6 McnbiTaHue NpO6HOM HArpy3KOi roTOBbIX 60ONTOB, BUHTOB M WINUIEK

9.6.1 O6LMe NoNoXeHUnA
McnbiTaHne npoBGHOM HArpy3kon COCTOUT M3 CNeayioLmMX ABYX onepauui:
a) NPUNOXEHMSA YCTAHOBMNEHHON pacTArMBaloLLEn NPobHONM Harpy3ku (CM. PUCYHOK 5);
b) namepeHusa ocTaTovHOro yanuHeHus1, BbI3bIBAEMOro NPOGHOW Harpy3Komn.
9.6.2 NNpUMEHUMOCTb
3T0 UCnbITAHUE NPUMEHSAIOT ANA 60NTOB, BUHTOB U LLNUNEK, UMEIOLLIMX CreAYOLLIME XapaKTEPUCTUKMN:
- BONTbI U BUHTbI C FOMOBKOW MPOYHEE, YEM CTEPXKEHDb C PE3LOOI;
©GONTbl U BUHTbI C FONIOBKOW NPOYHEE, YeM Nobas rmaakas 4actb CTEPXKHS,
AnameTp rnaakon Yactu cTepxHa dg > d unu dg = d,
©0onTbl U BUHTbLI C HOMUHANBLHOW AnNuHOW [ 2 2,5d;
AnuHa pesbbbl b = 2,04,
- WNunbkn ¢ obien anuHoii /, 2 3,0d,
-3MM=d< 39 MM,
- BC€ KNaccCbl NPOYHOCTH.
9.6.3 O6opyooBaHue
O0bopyaoBaHue ANA UCNbITAHMSA HA pPaCTSKEHUE AOIMKHO cooTBeTcTBOBaTh ISO 7500-1. Heobxoamumo
nsberatb BO34ENCTBUSA HA KPEMEXKHOE n3agenme BOKOBbIX CUI, HANPUMEP NYTEM UCMONb30BAHUS] CAMOLIEHTPU-
PYIOLMXCSA 3aKUMOB.
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9.6.4 cnbiTaTernbHOe YCTPOUCTBO

3aKuMbl U JepKaBKU OIDKHBI COOTBETCTBOBATL CREAYIOMM TPEOOBaHUAM:

- TBepaocTL 45 HRC muH;

- AUaMeTp OTBEPCTUA dj, B COOTBETCTBUM C Tabmuuen 15;

- MIOfie A0NYCKa BHYTPEHHEN pe3bObl AeMKaBOK B COOTBETCTBMM C Tabnuuen 14.

9.6.5 Mpoueaypa ucnbiTaHuaA

KpenexHbie uagenust HCnbiThIBAIOT CNeayiowmum 00pasom.

Kaxablih TOpeL, KpenexxHoro wu3fenus AomkeH ObiTh MOATOTOBNEH B COOTBETCTBUM C PUCYHKOM 5
(cm. Bua X). [na uaMepeHus ANUHbIE KpenexxHoe usaenne A0fKHO ObiTh PACNONOXEHO B BEPTMKANLHO yCTa-
HOBMEHHOM K3MEpUTENbLHOM npubope co chepuieckuMn HAKOHEYHUKAMU WK KUCMONbL3YIOT MOBOR ApYron
noaxoaALLmMn metod. [Ana ceegeHus K MUHUMYMY NOTPELUHOCTU U3MEPEHWH, BRI3BAHHOW BNUSAHUEM TeMnepa-
TYpbi, CNEAYET UCTONb30BaTh KOXKAHBLIE NEPYaTKU MU LWunubl. FonHas gnuHa KpPenekHoro uaaenus JosmkHa
ObITe M3MEPEHA NEepea Harpy>KeHUeM .

N |

2
dy V 4 77777
/// 0 =
’// 22227 ~
=
i oo
i
+
X
a) MNpuMep 1cnbITaTenbHOro yCTponcTea b) Mpumep UcnbiTaTeNLHOMO YCTPOWCTBA
ans 6onTtos Ansi BUHTOB
17
1/ l
2 £
Z
¢) Mpumep ucnbiTaTENBEHOMO YCTPOUCTBA d) MpuMep ucnbiTaTenbHOro ycTpoitcTea

ANS Wwnunek Ons wnunek peab6oBbIx
(c pe3b6oit Ha Bcew aAnvHe)

1 — BBUHYMBEEMBIA KOHeL|, 2 — raeqHbii koHel; d, — AnaMeTp OTBepCTUS; ky, — cBoBoaHasA ArmHa pessibl KpenexHoro nanenms
B UCTILITATENBHOM YCTPOUCTRE
Ha Buae X nokasaH npumep KOHTaKTa «chepa — KOHYC» MeXay U3MepUTeNbHEIMU HakoHeUHIKaMU U LIeHTPOBEIMY OTBePCTUSIMMA
Ha TopLiax KpenexHbiX Mafenuii. MoXHo NpUMeHaTs oGO APYroi NOAXoAALMIA MeToA,.

PucyHok 5 — lMpumepbl UcnbiTaTenbHbIX YCTPOUCTB ANA NCNbITaHUs NpobHON HarpysKkon
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BonTt unu BUHT ANS UCNbITAHWIA AOIMKEH ObITb YCTAHOBNEH B AEMKABKM B COOTBETCTBUU C PUCYHKOM 5a)
unu 5b). LUnunbka anga ucnbitaHuii 4OIMKHA BbITb YCTAHOBMNEHA B ABE pe3bbOBbIE A€ PKABKM B COOTBETCTBUU C
pPUCYHKOM 5C) unu 5d). innHa BBUHYEHHON YacTK pe3bObl AO0IMKHA ObiTb HE MeHee 1d.

CsoboaHas anuHa pesbObl ky,, NoABEPraeMasn Harpy<eHuto, omkHa ObiTb 1d.

MpumMmedaHune — [nA nonydeHus fy, = 1d Ha npakTuke, pekoMeHAYeTCA crneaytollan npoleaypa: cHa4yana sa-
BMHTUTb BUHT B pe3bboBYI0 fepxaBky fo cbera pesbObl; 3aTeM OTBUHTUTL AepaBKy Ha HeobxofuMoe Yncno obopoTos,
COOTBETCTBYHOLUNX fy, = 1d.

MpobHas Harpyska, ycTaHOBneHHad B Tabnuuax 5 n 7, gomkHa ObiTb NPUITOXKEHa K KPENEXXHOMY m3ge-
MU0 B 0CEBOM HanpaeneHuu.

CKOpOCTb UCMBITAHMIA, OonpegensdeMas npu CBOOOAHOM XOA4Ee TpPaBepChl, HE AOIMKHA NpEBbIWATbL
3 MM/MUH. TTONHY0 NPOGHYIO HArpy3Ky BblAEPXXMBAIOT B TeYeHue 15 c.

ocne CHATUA Harpy3ku nonHasa AnuHa KPenexHoro usaenus /; 4omkHa ObiTe nsmepexa.

9.6.6 Pe3ynbratbl ucnbitaius. TpedboBaHusa

MonHaa AnvHa KPenexHOro W3Aenus nocre CHATUS Harpysku /; JomkHa GbiTb TaKOi Xe, Kak 1 nepeq
Harpy>xeHuem /,, B npeaenax gonycka + 12,5 MKM, y4nTbIBaIOLLMM NOTPELUIHOCTb U3MEPEHUN.

Mpu nepBoOHa4YanbHOM NPUNOXKEHUM NPOBHON HArpy3ku KU3-3a BIIUMSAHUST HEKOTOPbIX CIyYanHbIX hakTo-
POB, TAKUX KaK OTKITOHEHMA OT MPAMOSMHEWRHOCTM U COOCHOCTM, MOTPELLUHOCTb U3MEPEHNS OCTATOMHOIO yANn-
HEHMS MOXKET OKa3aTbCs 0onbLue gonyckaemon. B Takux cnyqasx KpenekHble usgenms Heooxoammo nogsep-
ratb MOBTOPHOMY UCNbITAHUIO cOrnacHo 9.6.5 ¢ Harpy3kon, bonbliel Ha 3 % OT NepBOHAYaNbHOW, yKa3aHHON
B Tabnmuax 5un 7.

MonHasa AnvHa nocre NoBTOPHOTO UCMbITAHUSA I, A0MMKHA ObITh TAKOW XK, KaK ANMHA Nepea STUM UCHbl-
TaHuem /;, ¢ LOMYCKOM £ 12,5 MKM, Y4UTbIBAIOLLIMM NOrPELLHOCTb USMEPEHU.

9.7 UcnbiTaHue Ha pacTaXXeHue 00paboTaHHbIX UCNbITAaTESIbHbIX 00pa3LOB

9.7.1 O6LMe NoNoXeHUnA

HasHadeHune 3T0ro UCNbITAaHUA Ha PacTsHKeHME B ONPeaENneHnn:

- mpeaena npo4YHOCTU Ha pacTskeHue R,

- HWXKHEro npeaena TeKy4ectu R, WU YCNOBHOTO npegena TeKy4eCTu Mpu OCTaTOYHOM YATIMHEHMM
0,2% Rpo,z?

- OTHOCMTENbLHOIO YANMHEHWA NOcne paspbiBa A u

- OTHOCMTENBLHOIO CY>XeHWUS Nocne paspbiBa Z.

9.7.2 NNIpUMEHUMOCTb

OTO UCMbITAHME MPUMEHSIOT AN KPENEXHbLIX N3AENUNA, UMEIOLLUX CNEJYIOLLME XapaKTEPUCTUKN:

a) obpaboTaHHble 06pasLbl, M3rOTOBNEHHbIE U3 BONTOB U BUHTOB:

-3MM=d< 39 MM,

- AnuHa pe3bbbl b = 1d;

- HOMUHanbHas anuHa /2 6d, + 2r + d (kak nokasaHo Ha pucyHke 6) aAns onpeaeneHus A,

- HOMUHanbHas anuHa /= 4 dy + 2r + d (kak nokasaHo Ha pucyHke 6) ans onpeaenexus Z,

b) o6paboTaHHble 06pasLbl, U3rOTOBMNEHHbIE U3 LUNWUMEK:

-3MM=d< 39 MM,

- AnuHa pe3bbbl b = 1d;

- AnvHa pesbObl BBUHYMBAEMOTO KOHLA WNUMbkK b, = 1d,
nonHas anuHa 2 6 dy + 2r + 2d (kak nokasaHo Ha pucyHke 6) ansa onpeaenexHus A,
- HOMUHanbHas AnuHa k 2 4 dy + 2r + 2d (kak nokasaHo Ha pucyHke 6) Ans onpeaenexus Z;
C) Knaccel NpovHoCcTn 4.6, 5.6, 8.8, 9.8, 10.9 1 12.9/12.9.

MpumevyaHne — ObpaboTaHHble UCMbITaTeNbHbIE 0BpasLbl MOTYT ObITb M3roTOBIEHbI U3 KPeMNeXHbIX U3Aernuni,
KOTOpble U3-3a FTEOMETPUYECKNX XapaKTePUCTUK UMEIOT YMEHbLUEHHYIO Harpy304Hyto CnocoBHOCTL, NPy YCIOBMU, YTO ro-
noska By/ieT nNpoyHee, Yem UcTbITaTeNbHbI 0bpasel) ¢ NnoLaLlo NOMNEePeYHOro ceveHna Sy, a Takke KpenexHsIX nsge-
nniA ¢ AUamMeTpoM MMafKon YacTi cTepxHA dg < dy (cM. 8.2).

M3aenuna knaccoB NpodHocTn 4.8, 5.8 n 6.8 (ynpouYHEeHHble xonogHbIM gehopMUpoBaHMEM) cneayer uc-
NbITbIBaTb HA pacTsaXXeHWe NONHopasMepHbiMU (CM. 9.3).

9.7.3 O6opyooBaHue

O0bopyaoBaHue ANA UCNbITAHMSA HA pPaCTSKEHUE AOIMKHO cooTBeTcTBOBaTh ISO 7500-1. Heobxoamumo
n3beraTb BO34ENCTBUA HA KPEMEXKHOE U3genue BOKOBbLIX CUfl, HAMPUMEP NyTEM UCNOSb30BaHNSA CAMOLIEHTPU-
PYIOLLIMXCS 3aKUMOB.
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9.7.4 VicnbiTaTernbHOe YCTPOUCTBO

3aKuMbl U JepKaBKU OIDKHBI COOTBETCTBOBATL CREAYIOMM TPEOOBaHUAM:

- TBepaocTL 45 HRC muH;

- AUaMeTp OTBEPCTUA dj, B COOTBETCTBUM C Tabmuuen 15;

- NIOfe A0NyCKa BHYTPEHHEN pe3bObl A€ KaBKM B COOTBETCTBMM C Tabnuuen 14.

9.7.5 O6paboTaHHbIe UCNbITATENbHbIE 0Opa3Ubl

HcnbiTatensHbii 0Bpaset 3roTaBnuMBAaT U3 KPEMEXKHOTO udgenus crneayowmm obpasom. Ha pucyHke 6
nokasax obpasew, UCNoNb3yemblid A UCTIBITAHUA HA PACTKEHUS.

d — HOMUHASLHBIA grnameTp pesslnl; dy — anameTp obpaboTaHHoro UenbiTaTesbHoro obpasua (dy < dy i, HO MO BOSMOXHOCTH
dpz 3 MM); b — anuna pesebbl (b 2 d); Ly — ucxoaHan Gasoeas AnuHa o6paboTaHHoro UcneitaTensHoro obpasiia:

- ANs onpejenerusa yanuHenns Ly = Sdg unu (5,65 \/50);

- ANA onpefeneHna cyXeHna nnowaan Ly = 3dy;

L, — AnuHa ununapudeckoro y4actka oGpaboTaHHoro uenbitatensHoro obpasua (Lot dp); Ly — nonHas gnvna oBpaboTaHHoro
ucnbiTatensHoro oGpasua (L + 2r + b); Sy — niolyagb nonepedHoro ceveHus obpabGoTaHHOro uenbiTatensHoro obpasla nepes ucrnbiTa-
HWEM Ha pacTaXeHue,; r — pafuyc ranten (rz 4 Mm)

PucyHok 6 — OB6paboTaHHblil CNBITaTeNkbHbIA 06pasel] ANA UCTILITaHWA Ha pacTshkeHue

HAnametp obpabotanHoro oGpasua aormkeH GbiTh dy < ds in, HO MO BO3MOXHOCTH dy 2 3 MM.

Mpu U3roToBNEeHUU UCNBITATENBHBIX OOPA3LIOB K3 3aKANEHHbIX ¥ OTNYLUEHHbIX KPENEXHbIX M34ENui ana-
MeTpom d > 16 MM YMEHbLUEHME UCXOAHOr0 AnameTpa CTepxHs d He JOMKHO NpeBbiluath 25 % (npubnuau-
TENMbHO 44 % Ha4yanbHOM NNOLWAAN NONepevHoro cevenus). [na obpasuos u3 wWnunek 06a KOHUA AO0IMKHbI
UMETHL ANMHY pe3bbbl He meHee 1d.

9.7.6 Mpoueaypa UcnbiTaHus

UcnbiTanue Ha pacTsbkeHue cnenyer nNpoBoauTh B COOTBETCTBUM ¢ 1ISO 6892-1. CKOPOCThb MCMbITAHUNA,
onpenensiemMas npu ceODOAHOM X0A€e TpaBepcChl, He AOMKHA npeBbiaTh 10 MM/MUH 4O AOCTUXKEHMA Harpys-
K1, COOTBETCTBYIOLLIE HUXKHEMY NPELeny TeKy4ecTn R, Unu yCrioBHOMY Npeaeny Teky4ectvt npu 0CTaTtouHOM
yanuieruu 0,2 % RpD,Z u 25 MM/MWUH BbllLie JaHHOW Harpysku.

UcnbiTanue npoBOAAT HEMPEPLIBHO A0 HACTYNNEHMA paspeiBa obpasua.

Paspywaiowas Harpyska F,, aorkHa ObiTb U3MepeHa.

9.7.7 Pe3ynbTaTk! UCNbITAHUNA

9.7.7.1 Metoa

B coorBetcTBUM ¢ SO 6892-1 onpenensioT Cneayiowme XapakTe pUCcTUKA:

a) npeaern NPo4HOCTU Ha pacTsHKeHue

Ry = —"; ©)

b) HWxHWIA Npeaen TekydecTu Ry unu YCNoBHbIA Npefen TEKy4eCTu Npyu 0CTaTouHoOM yanuHeHun 0,2 %,
Rpo,2:
C) OTHOCUTENLHOE YATIMHEHWE NOCNEe paspbiBa, NPK YCIOBUK, YTO Ly PaBHO NPUMEPHO 3d,:

L,—L
A=—"2.100, (7)
Lo
rae L, — koHe4Hasi 6asosas anuHa o6paGoTaHHoro ucnbitatensHoro oGpasia nocne paspeisa (cm. 1ISO 6892-1);
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d) oTHOCMTENBLHOE CY)KEeHMe NoLWaaK nocne paspbisa, Npu YCNOBUK, YTO Ly paBHO NpUMepHO 3dy:

Sq— S
z="2""4.100 %, 8)
Sg

rae S, — nnoiaib NonepeyHoro ceyeHus 06paboTaHHOIo ucneiTaTensHoOro oopasua nocne paspobiea.

9.7.7.2 TpebosaHus

CrnepyioLue xapakTepucTUku SOMKHbI COOTBETCTBOBATL TPEDOBaHUAM, YCTAHOBNEHHbIM B Tabnuue 3;

- MUHUManbHbIA Npesen NPOYHOCTU Ha pacTsaxeHue Ry, i/

- HIDKHWI Npeaen Teky4ectn Ry Uy yCnoBHbLIA Npeaen TeKy4ecTy npu ocTartodHom yanuHeHun 0,2 %
Rpo,2;

- OTHOCUTENLHOE yANuHEeHue rnocne paspbisa A, %;

- OTHOCHUTENLHOE CYXKEHUE NMoLaam nocrne paspsisa Z, %.

9.8 VcnbiTaHKe roNoOBKK Ha NPOYHOCTL

9.8.1 OCwue nonoxeHus

HazHnauerune UCrbITaHUsi TOMNOBKM Ha MPOYHOCTL COCTOUT B NPOBEPKE LIENOCTHOCTY NEpexoaHoro yyacrt-
Ka Mexy rornoBKo# 1 rmagkum cTepxHem unim pesnBoii npu yaape ro rofoBke KpenexHoro U3enus Ha teep-
nom Brioke ¢ 3aaHHbIM YITIOM.

] puMmedaHune — WcrnbiTanue oBblvHO NPoBOAAT, KOorla UChbiTaHnne Ha pacTHKeHWe Ha KocoW Laibe HeBO3MOX-
HO N3-32 CNNLLKOM Manol AMnHbI KpeneXxHoro uajenna.

9.8.2 NpuMeHUMOCTb

370 UcnbiTaHue NPUMEHSIOT A5 GONTOR U BUHTOB, UMEIOLLUMX CNEAYIOLLUE XapaKTEPUCTUKU:
- FOMIOBKa NPOYHEE, YeM CTepPXKeHb C pe3bbol;

- HOMUHanbHasA gnuHa [ 2 1,5d,

- d£10 mwm;

- BCE KIacchl MPOHHOCTH.

9.8.3 UcnbiTaTenbHOe YCTPOWCTBO

Teepablii ONoK, NPeaCTaBNEHHbIA HA PUCYHKE 7, AOMKEH COOTBETCTBOBATL CreayiowmmM TpeboBaHUAM:
- TBepaocTb 45 HRC MuH;

- [MameTp 0TBepCTuA d,, 1 paanyc ry B COOTBETCTBUK C Tabnuued 15,

- TOMMHA He MeHee 2d,

- yron f§ B COOTBETCTBUM ¢ Tabnuuen 17.

87> 1,5d.
b MutmmansHas TONwMHa Teepaoro 6noka — 2d.

PucyHok 7 — YcTpoACTBO AN UCMBITAHWS FONOBKA Ha MPOYHOCTL
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Tabnuuya 17 — Yron TBepgoro 6rioka f AN UCMbITaHWS TONIOBKU Ha NPOYHOCT.

Knacc npoyHocTu | 46 | 5.6 | 4.8 | 5.8 | 6.8 | 8.8 | 9.8 | 10.9 | 12.9/12.9

B | 60° | 80°

9.8.4 NMpoueaypa ucnbiTaHuaA

KpenexxHble u3genust MCnbiTbIBAIOT CAeayoWwmMM 00pasom.

McnbiTaHme ronoBku Ha NPOYHOCTL NPOBOASAT, UCMONb3YSA YCTPONCTBO, NPEACTABIEHHOE HA PUCYHKE 7.

Teepablvi 6riok AOMKEH ObITb HENOABWXHO 3aKpenneH. [nsa HAHECEHUS] HECKOMbKMX YAapoB NO FONOBKe
60nTa MU BMHTA UCMONb3YKOT MOMOTOK. MpKn 9TOM HEODX0AUMO, YTOObI FONIOBKA M30THYNACh Ha Yror, PaBHbIN
90° MuHycC (. 3Ha4YeHusa yrna [ ykasasol B Tabnuue 17.

BusyanbHbIin KOHTPOMb CREAYET NPOBOAUTL C YBENIMMEHWEM HE MEHEE BOCbLMUKPATHOro, HO He Bonee
JEeCATUKPaTHOTO.

9.8.5 Pesynbratbl UcnbiTaHusA. TpeGoBaHusA

JOMmKHO ObITb YCTAHOBEHO OTCYTCTBME NPU3HAKOB PACTPECKUBAHUSA HA MEPEXOAHOM ydaCTKe Mexay
FONTOBKOM U IMaAKUM CTEMKHEM.

Ons BUHTOB ¢ pe3b0oi 40 ronoBku TpeboBaHMe CHMTAETCSH BbINOMHEHHbIM, AaXe eCnu TPeLyuHa NosBu-
nacb B N€PBOM BUTKE pe3blbl, NPW YCNOBUK, YTO TOMIOBKA HE OTOpBanacsk.

9.9 UcnbiTaHUe HA TBepPOOCTb

9.9.1 O6mMe nonoxeHua

Ha3sHauyeHue ucnbiTaHnsa Ha TBEPAOCTL:

- AN BCeX KPENeXKHbIX U3AENUIN, KOTOPbIE HE MOTYT ObITb UCTILITAHbI HA PACTSHKEHUE: ONpeaenuTs TBep-
JOCTb KPEeneXHOro n3aenus, u

- ANSA KpenexHbIX U3aenui, KoTopble MOryT ObITb UCNbITAHbI HA pacTskeHue (cMm. 9.1, 9.2, 9.5 n 9.7):
onpeaenuTb TBEPAOCTb KPENEXHOr0 U3aenus, 4ToObl MPOBEPUTL, YTO MaKCUMarnsHas TBEPAOCTb HE MPEBbI-
LeHa.

MpuMedaHue — Mexay TBEpPAOCTLIO U MPEAENOM MPOYHOCTU Ha pacTsKeHUe MpsiMasi 3aBUCUMOCTb MOXET
oTcyTCTBOBaTh. MakcumarnbHele 3Ha4eHUs1 TBEPAOCTU YCTAaHOBMEHBI MO NPUYMHaM, HE CBA3AHHBIM C MakCUMansHOW Teo-
PETUYECKOIi MPOYHOCTLIO (HanpuMep, YToObl U3GexaTh OXpynUMBaHNS).

TBepaocCTb MOXET 6bITb ONpeaeneHa Ha NonepeyHom cpese pe3bboBoro yvyactka (cMm. 9.9.4.2) unm Ha
nobon noaxoaswe NoBepxHOCTH (CM. 9.9.4.3).

9.9.2 NpUMEHUMOCTb

OTO ucnbITaHWe NPUMEHSIOT ANA KPENEXKHLIX N3LENNIA, UMEIOLLUX CIeaYIOLIME XapakTEePUCTUKN;

- BCE pasmepbl;

- BCE KIacchbl MPOYHOCTH.

9.9.3 MeToabl UCNbITaHUA

TBepaoCTb MOXET ObITb ONpeaeneHa ¢ UCNoNb30BaHUEM UCMbITAHWMIA HA TBEPAOCTb NO Bukkepcy, bpu-
Henmn unu Pokeenny.

a) VcnbiTaHue Ha TBepAOCTb N0 Bukkepcy

McnbiTaHue Ha TBepAOCTL N0 Bukkepcy cneayet nposoauTte no 1ISO 6507-1.

b) UcnbiTaHne Ha TBepAOCTb N0 BpuHennio

McnbiTaHne Ha TBepaoCTb No BpuHennio cneayet nposoautk no 1SO 6506-1.

¢) NcnbiTaHne Ha TBepaocTk No Poksenny

WcnbiTaHne Ha TBepAOCTL No Pokeenny cneayet nposoauTtk no 1SO 6508-1.

9.9.4 NMpoueaypa ucnbiTaHuaA

9.9.4.1 O6wMe NONOXeHUN

KpenexHble usgenus, ncnonb3yembie Ans UCMbITAHWMA Ha TBEPAOCTb, AOIMKHbI ObITb B COCTOSIHUM MO-
CTaBKMU.

9.9.4.2 OnpeageneHune TBEPAOCTM HA NOMEPEYHOM Cpe3e B pe3bb0oBOI YacTu.

M pnMmedyaHune — TepMVIH «TBepAoOCTb cepAUeBUHBLI» 00bIYHO UCNONBL3YHKT AnA onpeaeneHnAa TBepaoctn aaH-
HbIM METOAOM UCMbITaHUA.

MonepeyHbin cpe3 AomKkeH ObiTb BbIMOMHEH C OTCTYNOM 1d OT KOHUA pe3blbl, U NOBEPXHOCTb AOIMKHA
ObITb COOTBETCTBEHHO NOATOTOBIIEHA.
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N3amepeHne TBepAOCTU CneayeT BhINONHATL B 06NacTu MeXay OCbio M NONOBWHONW paguyca (CM. pucy-
HOK 8).

1 — ocb kpenexHoro usgenus; 2 — obnacts NONOBUHEI paguyca cevenns (paguyc 0,25d)

PucyHok 8 — O6nacTe NonoBMHBLI paguyca ceveHnsa Ans ornpeaeneHus TBepaoccTn

9.9.4.3 OnpegeneHune TBepQOCTU Ha NOBEPXHOCTU

TeeppocTs gomkHa ObiTe onpepeneHa Ha NNOCKUX NOBEPXHOCTSAX FOMOBKKU, HA KOHLE KpenexHoro us-
OENNS NN Ha ragkoi vYacTyn CTEpXHA nocne yganenns noboro NoKpbITUS U Nocne COOTBETCTBYIOLLEN Noj-
roTOBKW UCbITaTeNbHOro obpasLia.

HaHHbIl MeTog MOXeET ObITb UCNONBb30BaH AN NePUOANYECKOT0 KOHTPONS.

9.9.4.4 Harpysaka gns onpegeneHns Teepaoctu

UcnbiTaHne Ha TBepaocTL No Bukkepcy cnegyeT NpoBoAUTh € Harpy3kon He meHee 98 H.

WcnbiTaHne Ha TBEpAOCTb Mo BpuHennio cneayeT NpoBOAUTb C Harpy3kom, pasHoit 30D2, BbipaXeHHOM
B HbIOTOHAX.

9.9.5 TpeboBaHusA

Ansa KpenexHbIX 3genuii, KoTopble He MOryT ObITb UCTIBITAHb! HAa pacTaXKeHWe, a Takke AN CTpouTeNb-
HbIX 6ONTOB C KOPOTKOW pe3bboil, co cBOGOAHON ANMHOW pesbbbl /y, < 1d TBEPAOCTL AOMKHA HAXOAUTLCH B
npefenax gvanascHa, ykasaHHoro B Tabnuue 3.

Ons KpenexHblx N3aenuin, KoTopbie MOryT ObITb UCMLITAHBLI HA pacTSXeHWe, Co CBOBOAHON ANNHOI pe3b-
Bbl Iy, 2 1d 1 4Na KpenexXHbIX U3AENUA C TOHKUM CTEPXHEM, a Takxe Ana 06paboTaHHbIX UCNbITaTENbHbBIX 06-
pasL0oB TBEPAOCTb HE AOMKHA NpeBbillaTe MakCUMarnbHbIX 3Ha4eHW B COOTBETCTBUM ¢ Tabnuuen 3.

Ona nsgenuin knaccoe NpodHoCcTU 4.6, 4.8, 5.6, 5.8 1 6.8 TBepaoCTb ONPEAENAIOT B COOTBETCTBUM C
9.9.4.3 Ha KoHLe KpenexHoro nsgenuvs. MNMpu aTom TBEPAOCTb He JOMKHA NPEBbLILLATL MaKCUManbHbIX 3HaYe-
HWIA, B COOTBETCTBUM C Tabnuuen 3.

Ona 3akaneHHbiX K OTNYLIEHHBLIX KpenexXxHbIX Usaenuin B cnydae, ecnu niobas pasHula B 3Ha4YeHUsX
TBEPAOCTU, N3MEPEHHbBIX B 06nacTn NoNoBuHbI paguyca cedermns (CM. pucyHok 8), npesbiwaeT 30 HV, gomkHo
ObITb MpoBepeHo, YTo AoCTUrHyTO TpebosaHue 90 % codepkaHna mapteHcuta (cm. Tabnuuy 2).

Ansa pedopmMayoHHO-YNPOYHEHHBIX KPeMeXHbIX N3genuii knaccos NpovHocTn 4.8, 5.8 1 6.8 TBepaoCTb,
onpegeneHHas B cooTeeTCcTBUU € 9.9.4.2, fomkHa BbiT B Npegenax, ykasaHHblX B Tabnuue 3.

B cnopHom cryyae ucneitaHue B cOOTBETCTBUM C 9.9.4.2, C NCNONb30BaAHWEM METOAA U3MEPEHNSA TBEP-
JocTtu no Bukkepcy, fOMKHO BbiTb apbuTpaHLIM METOLOM UCTIbITAHUS.

9.10 UcnbiTaHue Ha o06e3yrnepoxuBanune

9.10.1 O6wMe NnonoxeHus

HasHadeHue ncnobitaHsa Ha 06e3yrnepoXmBaHne COCTOWT B BbISIBMEHUU Hanuumua obesyrnepoxunBaHus
Ha MOBEPXHOCTU 3aKaNeHHbIX U OTNYLLEHHBLIX KPENEXKHbIX U3AENUA, a Takke YyCTaHOBNEHWUSA rMyBuHbl NonHo-
CTbio 06e3yrnepoXKeHHON 30HbI (CM. PUCYHOK 9).

MpumevyaHune — CHUKeHVE cogepxaHus yrnepoga (o6esyrnepoxnsaHue), Npesbillalowee Npeaernbl, yKkasaH-
Hble B Tabnuue 3, MOXET YMEHLLUNTL MPOYHOCTE pe3bbbl M CTaTb MPUYUHON paspyLUEeHVSA.
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1 — 30Ha nofnHoro o6esyrnepoXuBanHns; 2 — 30Ha YacTUYHOro 0besyrnepoXunBaHusa unu depputHoro obesyrnepoXxnsanug; 3 — NUHUA
cpefiHero agnaMmeTpa pesbbil; 4 — 30Ha OCHOBHOTO MeTanna; £ — BeicoTa HeobesyrnepoXeHHoN 30HkL peskbbl; G — rryBuHa nonHoro
oGesyrnepoxnsanna B pesble; H, — BbICOTa HAPYXHON pe3kbBibl NOMHOTO Npoguna

PucyHok 9 — 3oHbl 06e3yrnepoxmnaHns

O0besyrnepoxuBaHue MOXET ObiTb ONPEAENEHO CNEAYIOWMMK ABYMSA METOAAMM:

- Merannorpadgpuyeckum metogom (cm. 9.10.2);

- MEeToaoM usmepeHus Teepaoctv (cm. 9.10.3).

MeTtannorpacuieckuii METOA UCMOMbL3YIOT ANA onpeaeneHns rnyOuHbl NONHOCTLIO 0BE3yrne PoXKEHHON
30HBI G ¥ Hanu4usa PeppuTHOro 00e3yrnepoXkuBaHKsA, €CNu TAKOE UMEETCA, a TAKXKE BbICOTbl OCHOBHOIO Me-
Tanna (HeoBe3yrnepmKeHHON 30HbI pe3blbl) £ (CM. PUCYHOK 9).

MeTog usMepeHus TBepAOCTM MCNONb3YIOT ANA ONpefeneHus BbiNonHeHusA TpeboBaHua ONA MUHM-
MarnbHOW BBICOTBI OCHOBHOIO MeTanna, E, u obHapyxenusi obDesyrnepoxmsaHusa nyteM U3MepeHus Mukpo-
TBEpAOCTH (CM. pucyHok 10).

2 0,142

/. yah

- ..\ 0,12 -

s/

HeT obesyrnepoxueanus, ecnn HV, > HV - 30.
HeT HayrnepoxusaHus, ecnu HV,; < HV, +30.

AT

2/

aSHaquMe 0,14 MM 3apaHO Kak BCnoMoraTenbHoe Ans onpeaeneHnsa MecTopacnonoXxeHms
TOYKU Ha NUHUM CpeaHero AnaMeTpa.

E — BbicoTa HeoGeayrnepoXeHHON 30HbL! pesblbl, MM, H; — BbICOTa HapyXHOW pe3klil NONHOM
npoduns, MMm; 7, 2, 3 — TOUKM UsmMepeHuit (T — KOHTPONbHAA TouKa); 4 — NUHUA CpeHero aMaMeTpa pesbobl

PucyHok 10 — OnpegeneHue TBepAOCTM NpK UCTILITAHUSX Ha 0Ge3yriepoxuBaHue U HayrfepoxueaHne

9.10.2 MetannorpaduyeCckuin MeTon

9.10.2.1 IMpUMeHUMOCTb

3TOT METOA NPUMEHSAIOT ANA KPENEXKHbIX U3AENUNA, MEIOLLMX CNEJYIOLLME XapakTepPUCTUKN:
- BCE Pa3mephl;

- Knacchl npoyHocTu 8.8—12.9/12.9.
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9.10.2.2 MoaroToBKa UCNbITATENLHOIO obpasua

UcnbiTatenbHble 00pasubl 4OMKHbI ObITh M3rOTOBMEHBLI U3 KPEMNEXKHBIX U3AENUIA, NMPOLLEALLNX TEPMUYE-
ckyto 06paboTKy, u nocne yganeHus nokpbITUsl, €CNK OHO ObINo.

UcnbiTatenbHble 00pasubl 4OMKHbI ObITh BbIpE3aHbl B MPOAONLHOM HanpasneHuu no ocu pe3bbbl npu-
OnU3UTENbLHO HA PACCTOAHUM OAHOIO HOMUHANBLHOIO Auamerpa (1d) ot KoHUa pe3bObl. McnbiTatenbHble 06pas-
Ubl AOIMKHbI ObITh 3aNUThl NNACTMACCOW UM YCTAHOBMNEHBI B 3a>KUMHOM npucnocodneHun. MNocne ycTaHoBKM
NOBEPXHOCTb AOJKHA ObITb OTLWNU(OBaHA M OTNONMPOBaHa B COOTBETCTBUM C TPeDOBaHUSMKU MeTannorpa-
dryecknx nccnegoBaHui.

MpumedaHue — [Ons BbIABNEHWUS U3MEHEHMWI B MUKPOCTPYKTYpe BCrieficTBUE 06e3yrnepoxuBaHus oGbIMHO
NPUMEHSIOT TpaBneHue B 3 %-HOM pacTBope HWUTans (KOHLEeHTpUpOBaHHas a3oTHas KUCIoTa B 3TaHore).

9.10.2.3 Mpoueaypa ucnbiTaHms

UcnbiTatenbHbii obpasey osmkeH BbiTb MOMELEH No4 MUKPOCKON. Ecnu nHoe He oroBopeHo, Ans uc-
CnegoBaHUsA MUKPOCTPYKTYPLI MCNOSB3YIOT CTOKPATHOE YBENUYEHNE.

Ecnu ncnonb3yemblii TMN MUKPOCKONA MMEET 9KpaH ¢ MaTOBLIM CTEKIIOM, TO rMyOuHy o6e3yrnepoxxusa-
HUS MOXXHO U3MEPATL HENOCPEACTBEHHO MO WKane. Ecrnn ana namepeHus ncnonb3yoT OKYNspP, TO OH JOJDKEH
ObITb COOTBETCTBYIOLLETO TUNA, CHAOXKEHHbI BU3UPOM UK LLKATON.

9.10.2.4 TpeboBaHus

MakcumanbHas rnybuHa nonHoro obesyrnepoxuBaHus, G (ECNM OHO €CTb), AOIPKHA YAOBMETBOPATh
TpeboBaHusiM, ykazaHHbIM B Tabnuue 3. BbicoTa HeoGe3yrnepoXXeHHON 30HbI Pe3blbl, E, AOMKHA yaOBMNET-
BOPATb TPeOOBaHUAM, yKa3aHHbIM B Tabnuue 18, n HeobesyrnepoXeHHas 30Ha AOIPKHA MPUCYTCTBOBAaTL B
OCHOBHOM MeTanne (3oHa 4) B COOTBETCTBUM C PUCYHKOM 9.

Tabnuuya 18 — 3Ha4eHMA BLICOTLI HAPYXHOW pe3bObl MOMHOMO NPoduUnA Hy N MUHUMaNbHOI BLICOTHI Heobesyrnepo-
HKEHHOM 30HbI pe3bbbl £,
B munnumetpax

Lar pessbbl P2 H 05 | 0,6 | 0,7 | 0,8 | 1 | 1,25| 1,5 | 1,75| 2 | 2,5 | 3 | 3,5 | 4
H, [ 0,307 | 0,368 [ 0,429 [ 0,491 [0,613 [ 0,767 [ 0,920 [ 1,074 [ 1,227 | 1,534 | 1,840 | 2,147 | 2,454

Knacc | 8.8,9.8 0,154 10,184 10,215 (0,245 (0,307 (0,384 | 0,460 | 0,537 | 0,614 [ 0,767 | 0,920 | 1,074 | 1,227
npoy-
HooTH 109 | E,°(0,205|0,245|0,286 | 0,327 | 0,409 | 0,511 | 0,613 | 0,716 | 0,818 [ 1,023 [ 1,227 [ 1,431 1,636

12.9/12.9 0,23010,276 0,322 (0,368 | 0,460 | 0,575 | 0,690 [ 0,806 | 0,920 | 1,151 (1,380 | 1,610 | 1,841

a [lIna P < 1,25 MM NPUMEHSIOT TONbKO MeTarnnorpaduyecknii MeTog,.
b 3uauyeHnsa paccunTaHbl Ha 0OCHOBaHUM TpeboBaHmil Tabnnysl 3, MyHKT 14.

$eppuTHOro 00e3yrnepoXkuBaHms B 30HE 2 B COOTBETCTBMM C PUCYHKOM 9 HeoOxogmmo m3beratb; of-
HaKO 3TO HE AOMHKHO ObITb MPUYMHON OTOPAKOBKM MPW YCNOBMMW BbIMONHEHUSA TPEOOBaAHUI B COOTBETCTBUU C
9.10.3.4.

9.10.3 MeToa n3aMepeHUsa TBepaAOCTH

9.10.3.1 NMpuMEHUMOCTb

OTOT METOA NPUMEHSIOT ANA KPENEXHbIX U3AENUI, UMEIOLLMX CIEAYIOLIME XapaKkTEPUCTUKN:

war pe3bbbl P2 1,25 MM;

Knaccol npo4yHoctn 8.8—12.9/12.9.

9.10.3.2 MoaroToBka UCNbITATENLHOIO obpasua

McnbiTatenbHbiin 06pa3ew 4omKeH ObITb NOATOTOBMNEH B COOTBETCTBUM € 9.10.2.2, 0AHAKO TpaBneHue u
yAaneHue noBepxHOCTHOIO NOKPLITUS HEODA3aTENLHO.

9.10.3.3 Mpoueaypa ucnsiTaHms

3HaueHusa TBepaoCTU No Bukkepcy HeobxoanmMo onpeaensaTb B To4Kax 7 u 2, B COOTBETCTBUM C PUCYHKOM 10.
McnbiTatenbHasa Harpy3ka AomkHa ObiTb paBHoW 2,942 H (ucnbiTaHne Ha TBEPAOCTb Mo Bukkepcy HV 0,3).

9.10.3.4 TpeGoBaHus

3HaueHue TBepaocTu no Bukkepcy B Touke 2, HV,, A0MKHO ObiTh GonbLe nnn paBHO COOTBETCTBYIOLLIE-
My 3Ha4enuto B Touke 1 HV, muHyc 30 eaunuu no Bukkepcy. Beicota He06Ge3yrnepoxxeHHOW 30HbI pe3bibl E
JOIMKHA COOTBETCTBOBATL TPEDOBaHMAM, YCTAaHOBMEHHbIM B Tabnumue 18.

M pnMedaHune — [NonHoe o6e3yrnepo>KV|BaHV|e A0 MaKCcUuMalibHOro 3Ha4eHnA, yCTaHOBNEHHOIo B Ta6n|/|qe 3, He
MOXET ObITb O6Hapy)K6HO MEeTOAOM U3MepeHNA TBepaoCTu.
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9.11 UcnbiTaHWe Ha HayrNepPoOXuBaHue

9.11.1 O6wWwKe NnonoxeHUnA

HasHaueHue 3Toro uCnbITaHUst COCTOUT B ONPEAENEeHNN HAYrMeEPOKMBAHUS] NOBEPXHOCTU 3aKaNEeHHbIX U
OTMNYLUEHHbIX KpenexHbIX uzaenuin, o0pasoBaBLUErocs B npouecce TepMoobpaboTkn. PasHocTb Mexay TBep-
[OCTbIO OCHOBHOIO METarnmna u TBEPA0CTbIO MOBEPXHOCTU ABIAETCS peLUatoLLen ANs OLUEHKN CTENEHN Hayrne-
POXXMBAHMSA B MOBEPXHOCTHOM CIIOE.

KpomMe TOro, 3Ha4eHusa MakCumanbHOW TBEPAOCTU MOBEPXHOCTM HE AOMKHbI ObITh BbILLE ANA KNACCOB
npoyHoctn 10.9 1 12.9/12.9.

M pnMmedyaHune — Hayrnepo>KV|BaHv|e HexXenaTtenbHO, NOCKONbBKY yBenndeHue TBephoCTU NOBEPXHOCTU MOXET
CTaTb I'IpVI‘-II/IHOI7I oxpyn4dnBaHUA UM CHUXEHUA yCTaJ'IOCTHOI7I NPOYHOCTH. Heobxogunmo CTporo pasnuyartb yBenndeHue
TBEPAOCTU, BbI3BaHHOE HayrmepoXnuBaHueM, U yBennydeHme TBepqoct n3-3a TepMOO6pa6OTKVI UK XoroaHom O6pa6OTKVI
NOBEPXHOCTH, TakoW KaK HakaTblBaHWe p63b6bl nocne TepMOO6pa6OTKI/I.

HayrnepoxvBaHme MOXHO onpeaenuTb OAHUM U3 CreayoLmX METOAO0B:

- MCNbITAHWE HA TBEPAOCTb HA MPOAONBLHOM CPE3E;

- MCNbITAHUE HA TBEPAOCTb NOBEPXHOCTMU.

B cnopHom cny4ae u korga P = 1,25 MM UCMbITaHWE Ha TBEPAOCTb Ha MPOAONLHOM Cpese COornacHo
9.11.2 aBnsieTca apOUTpa>kHbIM METOAO0M UCTbITAHUA.

9.11.2 McnbiTaHue Ha TBEPAOCTb Ha NPOAOSIbHOM cpese

9.11.2.1 NpUMEeHUMOCTb

OTOT METOA NPUMEHSIOT ANS KPENEXHbIX U3AENUNA, MEIOLLIMX CMEAYIOLLUE XapaKTEPUCTUKU:

- war pe3bbbl P= 1,25 MMm;

- Knaccel npoyHoctm 8.8—12.9/12.9.

9.11.2.2 MNoarotoBka ucnbiTatenbHOro obpasua

WMcnbiTatenbHbi obpasel cnegyer noaAroToOBUTb B COOTBETCTBUM C NYHKTOM 9.10.2.2, 0AHAKO TpaBneHue
W yaaneHue nokpbITusi HeobA3aTenbHoO.

9.11.2.3 MNpoueaypa ucnoiTaHuAa

3HaueHus1 TBeEpAoCTU No Bukkepcy Heobxoammo onpeaenaTh B ToUkax 7 U 3, B COOTBETCTBUMN C PUCYH-
kom 10. McnbiTaTenbHaa Harpyska AomkHa ObiTb paBHOW 2,942 H (ucnbiTaHue Ha TBEPAOCTb NO Bukkepcy
HV 0,3).

Ecnu ucnbitatenbHbli 06pasel MCNonb3yroT Ans UCMbITaHUA B cooTBeTCTBMM € 9.10.3.3, onpeaeneHune
TBEPAOCTM B TOUKE 3 crieayeT NPOBOAUTL HA JIMHMM CPEAHEr0 AuameTpa pe3bObl BUTKA, COCEQHENO C BUTKOM,
Ha KOTOPOM NPOBOAUIN U3MEPEHUS B ToUKax T un 2.

9.11.2.4 TpeboBaHug

3HadeHue TBepaocT no Bukkepcy B Touke 3 (HV3) AOMKHO ObiTh MEHbLLE UMK PABHO COOTBETCTBYIOLLIE-
My sHadeHuto B Touke 7 (HV,), nmoc 30 eauHny, no Bukkepcy.

YBenuueHue 6onee yem Ha 30 eguHuu no Bukkepcy CBUAETENLCTBYET O HayrnepoxumBaHuu. B gonon-
HEeHue K 3TOMy TpeboBaHUIO, TBEPAOCTb MOBEPXHOCTU HE AOMkHA npeBbiwartb 390 HV 0,3 ana knacca npou-
HocTtn 10.9 n 435 HV 0,3 anga knacca npoyHocTn 12.9/12.9, kak ykasaHo B Tabnuue 3.

9.11.3 MeTtoa ucnbITaHUA TBEPOAOCTU NOBEPXHOCTHU

9.11.3.1 NpUMEeHUMOCTb

OTOT METOA NPUMEHSIOT ANA KPEeNeXHbIX U3AENUN, MEIOLLMX CNEAYIOLLUE XapaKTEPUCTUKHA:

- BCE pasmepbl;

- Knaccel npoyHoctm 8.8—12.9/12.9.

9.11.3.2 MNoarotoBka ucnbiTatenbHOro obpasua

MoaxoasLasa nnockas NOBEPXHOCTb FONIOBKU UMM KOHLLA KPEMEXKHOTO U3AENUa 4OmkHa ObiTb NOATOTOB-
NeHa TOHKUM LWNMOBaHUEM MITM MONUPOBAHMEM, YTODLI rapaHTUPOBAaTL BOCNPOM3BOAUMOCTE 3aMEPOB U CO-
XPaHUTb UCXOAHbLIE CBOMNCTBA NOBEPXHOCTHOIO CNOSA marepuana.

MonepeYHbIn cpe3 A0MmKeH BbITb Ha paccTosiHMM 1d OT KOHUA pe3bbbl, NOBEPXHOCTb A0MKHA BbITb TaKKe
COOTBETCTBEHHO MOATOTOBMNEHA.

9.11.3.3 MNpoueaypa ncnoitaHu4

TBepaoCTb NOBEPXHOCTW ONPEAEnstOT Ha NOArOTOBAEHHOW NOBEPXHOCTU B COOTBETCTBUM C 9.9.4.3.

TBEpAOCTb OCHOBHOIO MEeTarnmna OnNpeaensoT Ha NonepedHom cpese (pacnonoxkeHue U NoarotToBka no-
nepe4vyHoro cpesa B COOTBETCTBUM C 9.9.4.2).

McnbiTatenbHag Harpy3ska aomkHa ObiTb paBHon 2,942 H (ucnbiTaHne Ha TBepAOCTL No Bukkepcy HV 0,3)
ans o6onx namepeHnn.
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9.11.3.4 TpeboaHus

3HadeHue TBepaoCTH No Bukkepcy, onpeaeneHHoe Ha NOBEPXHOCTU, AOIMKHO ObiTb MEHbLLIE UMW PABHO
3HAYEHUIO TBEPAOCTU OCHOBHOIro Metanna nmoc 30 eauHuy no Bukkepcy. YeenuueHue 6onee yem Ha 30 eau-
HUL, N0 Bukkepcy CBUAETENLCTBYET O HAYITEPOXUBAHUMN.

B npononHeHue k aToMy TpeboBaHUIO, TBEPAOCTb NOBEPXHOCTU HE AOMMKHA npeBbiwats 390 HV 0,3 ans
knacca npovHoctu 10.9 n 435 HV 0,3 ans knacca npovHoctn 12.9/12.9, kak ykasaHo B Tabnuue 3.

9.12 UcnbiTaHWe HA NOBTOPHbIN OTNYCK

9.12.1 O6wWMe nonoxeHuaA

HasHadeHue UCnbiTaHMA Ha NOBTOPHLIA OTMYCK COCTOUT B KOHTPOME MWHUMANbLHOW TEMNepaTypbl OT-
nycka, 4OCTUTHYTON B NpoLEecce TEpMUYECKOn oBpaboTku.

[aHHOe ucnbiTaHue ABnAETCA apOUTPaKHBIM, MPUMEHAEMBIM B CMOPHOM Criyyae.

9.12.2 IpUMEHUMOCTDb

OTOT METOA NPUMEHSIOT ANA KPENEXHbIX U3AENUI, UMEIOLLMX CIEAYIOLIME XapaKkTEPUCTUKN:

- BCE pasMepbl;

- Knacchbl npoyHoctn 8.8—12.9/12.9.

9.12.3 MNoarotoBKa UCNbITaTerNIbHOro 06pasua

TeBepaocCTb N0 BuUkkepcy cneayert onpeaenatb B COOTBETCTBUM € 9.9.4.2 npoBeaeHUEM TPeX U3MEPEHUN
Ha O4HOM KPEMneXXHOM U3ZEenuu.

OTO KpenexHoe uagenue JOMmKHO ObiTb NOBTOPHO OTMYLUEHO B TedyeHue 30 MMH nNpu TEMNepaType Ha
10 °C meHblUe, YeM MUHMMAanbHaa TeMneparypa oTnycka, yctaHoBneHHasi B Tabnuue 2. locne noBTOPHOrO
OTMyCKa TBEPAOCTb N0 Bukkepcy gomkHa ObITb onpegeneHa npoBegeHUEM TPEX HOBbIX M3MEPEHUI HA TOM XKe
caMoOM 00pasLe KPenexxHOro U3genus u B TOM »ke 00nacTu, Kak Npu NePBOM ONpeaeneHnm.

9.12.4 Tpeb6oBaHuA

Cnepyert CpaBHWUTb CPEAHUE 3HAYEHUS TPEX M3MEPEHMIA TBEPAOCTM A0 U NOCHE MOBTOPHOrO OTMyCKa.
YMeHbLUEHWE TBEPAOCTU MOCNE MOBTOPHOIO OTNyCKa AOMMKHO ObITh He Bonee 20 eauHuL No Bukkepcy.

9.13 NcnbITaHMe Ha Kpy4YeHue

9.13.1 O6wWMe nonoxeHuaA
HasHnaueHne nucnbiTaHus Ha Kpy4eHNE COCTONT B ONPEAENEHNM PA3PYLLIAIOLLEro KpyTALLero MmoMeHTa Mg
Ans 6onToB U BUHTOB.
9.13.2 NNIpUMEHUMOCTb
3TOT METOA MPUMEHSIIOT ANSA KPENEXKHbIX U3AENUIA, UMEIOLLUX CNEAYIOLLIME XapaKTEPUCTUKK:
- BONTbI U BUHTbI C FOMOBKOW MPOYHEE, YeM pe3bbOBOI y4aCTOK;
ANameTp rnmaakomn Yactu CTepxHs dg = d, unu dg > do;
AnuHa pe3bbbl b= 1 d + 2P,
-16MMSd=10 MM,
Kraccbl NPoYHOCTH 4.6—12.9/12.9.

MpumMmedaHue — [Anga knaccoB npoyHocTn 4.6—6.8 3HadeHunA B ISO 898-7 He ycTaHOBMEHLI.

9.13.3 OGopyaoBaHue U YCTPONCTBO ASIA UCNBbITAHUA

ObopyaosaHue U YCTPOWCTBO ANS UCMbITAHUSA YCTaHOBNEHO B ISO 898-7.

9.13.4 lNpoueaypa ncnbiTaHUs

KpenexxHble U3genus UCMbITLIBAKOT CneayrowymMm o0pasom.

Bont unu BUHT A0MmKeH OblTb 3aXaT B UCMbITaTENbHOE YCTPOMCTBO B COOTBETCTBUM C ISO 898-7, OT-
CTYNUB Ha AnmHy pe3bObl MuHumyMm 1d. CBoGoaHasA AnuHa pesb0bl ky, A0MmKHA BKMOYaTh MUHUMYM 2P chera
pe3bObl OT roNoBKK Mnu cbera pe3blbl OT MMAaAKON YacTu CTePKHA. MpUKNaabIBalOT HENPEPLIBHO BO3pacTalo-
LMIA KPYTALWMIA MOMEHT.

MpumMmevyaHWe — AHanus pesynbTaToB WCCNEAOBaHWUIA NokKasan, YTo 3HadeHus cBoBOAHOW ANWHEI pe3bbbl 1
LNWHBI BBUHYMBaHUA ByayT nameHeHbl B 1ISO 898-7:1992.

9.13.5 Pe3ynbTaTbl UCNbITAHUA
9.13.5.1 MeTtog

Metog ycraHoBneH B 1ISO 898-7.
9.13.5.2 TpeboBaHusi

TpeboBaHua ycTaHoBneHsl B ISO 898-7.
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B cnopHOM criyyae npUMEHSIOT CNeAYIOLUE NCNbITAHUS:

- Ans OONTOB U BMHTOB, KOTOPbIE HE MOTYT ObITb UCMbITAHbI HA PACTSHKEHUE, UCMIbLITAHUE HA TBEPAOCTb
B COOTBETCTBUM C 9.9 ABNSAETCA apOUTPa KHbIM;

- Ans OONTOB M BUHTOB, KOTOPbIE MOXXHO UCMBLITATb HA PACTSXKEHWE, UCNBLITAHWE HA PACTSHKEHUE ABNS-
eTca apOuTpa kHbIM.

9.14 VcnbiTaHWe HA yOAPHbIA U3rMG OOPabGOTaHHBLIX UCNbITATENbHbLIX 06pa3L 0B

9.14.1 O6Me nornoxeHua

Ha3sHauyeHne ucnbITaHUs Ha yaapHbli M3rMb COCTOWUT B OMpeaeneHuM yaapHOW BA3KOCTM mMatepuana
KpeneXHbIX U3genuin npu yCTaHOBNEHHOW MOHWKEHHOW Temnepartype. 3TO UCMbITaHWE NPOBOAAT TOMbLKO B
cnyyae, ecnu 910 TpeboBaHMe COAEPKMTCA B CTaHAAPTE Ha NPOAYKUUIO UMM NO COrMacOBaHUIO MEXAY U3-
FOTOBMTENEM U 3aKa34YUKOM.

9.14.2 [IpUMEHUMOCTb

OTOT METOA NPUMEHSIOT ANS KPENEXHbIX U3AENUNA, MEIOLLIMX CMEAYIOLLUE XapaKTEPUCTUKU:

- 0B6paboTaHHbIEe ucnbITaTeNbHbIE 0OpasLbl N3roTOBMEHbLI U3 OONTOB, BUHTOB W LUMWUNEK,;

- d=16 Mm;
nonHas AnuHa G0NTOB U BUHTOB (BKMHOYAsH CMMOLLHYH YacCTb FONOBKK) = 55 MM;

- LUMWITbKKA C NOJTHOW AFIMHOMN = 55 MM;

- Knaccel npoyHocTtu 5.6, 8.8, 9.8, 10.9 1 12.9/12.9.

9.14.3 O6opyaoBaHue U YCTPONCTBO ANA UCNbITAHUA

O6opyaoBaHue 1 yCTPONCTBO ANA UCMbITAHUS YCTAHOBNEHO B 1SO 148-1.

9.14.4 O6paboTaHHbIN UCNbITaTeNbHbIW OOpasew,

UcnbiTatenbHbin 00pasel 4OMmKeH ObITb U3TOTOBMEH U3 KPEMEXKHOTO U3AENNs cneayrowmm o0pasom.

O6paboTaHHbIi UCNbITATENbHBIN 0Bpa3sel, AOMmKeH cOOTBETCTBOBATL 1SO 148-1 (V-06pasHblini Hagpes
no LWapnu). O6pasey A0mKeH BbITb BbIpe3aH B NPOAONLHOM HanpaBneHnmn, Kak MOXHO BnmXe K NOBEPXHOCTH
KPENEeXHOro U3genus, no BO3MOXHOCTH, B pe3bb0oBoi YacTu. CTOpOHa ucneiTatensHoro oopasua 6e3 Hagpesa
JOIKHa ObITb pacnonoxeHa dnuxe K NOBEPXHOCTU KPEMNEXKHOr0 U3Aenusl.

9.14.5 MNMpoueaypa ucnbitaHusa

Cnepgyet noaaep>xueatb CTabUNbHYIO TEMNEPATYPY UCTIbITATENBHOTO 0bpasua — mMuHyc 20 °C. cnbiTa-
HWe Ha yaapHbIin n3rnb npoBoaAaT B COOTBETCTBMM C ISO 148-1.

9.14.6 TpeboBaHus

Ecnu ucnoitaHna nposogaT npu Temneparype muHyc 20 °C, 3Ha4yeHuUs yaapHOW BA3KOCTM OOMKHbI CO-
OTBETCTBOBATL Tabnuue 3.

M pnMedaHune — B COOTBETCTBYHOLMX CTaHaapTax Ha NpoagyKUWUo UN No cornacoBaHUo MeXay N3rotoButenem
U nokynarenem Moryrt ObITb yCTaHOBNeHbl Apyrne TeMmnepartypbl NpU UCNBITaHNAX U 3Ha4YeHUA ynapH0|7| BA3KOCTW.

9.15 KoHTponb ae¢ekToB NOBEPXHOCTH

KpenexHble usgenus gomkHbl ObITb UCMbITAHbI HA AedeKTbl NOBEPXHOCTU CriegylowmmM obpasom.

[na kpenexHbixX U3genuii Knaccos NPOYHOCTU 4.6—10.9 KOHTPONb AedeKTOB NOBEPXHOCTU NPOBOAAT
B cooTBeTcTBMM C ISO 6157-1. N0 cornacoBaHU0 MeXOy M3rOTOBUTENEM U NOKynaTtenem MOXHO NPUMEHSATb
ISO 6157-3.

[na kpenexHbIX u3genuin KnaccoB NPOYHOCTU 12.9/12.9 KOHTPONb AeeKTOB NOBEPXHOCTU NPOBOAAT B
cooTeeTcTBUU C ISO 6157-3.

Ona ucnbitatrensHon cepun MP1 (cMm. pasaen 8) KOHTPOnb AeheKTOB NOBEPXHOCTU BLINOSHAIOT Nepes
o6paboTkoi 06pa3sLoB.

10 MapkupoBka

10.1 OOwWKe NnonoXeHUnA

KpenexxHble M3aenus, U3roToBneHHbIE COrnacHo TpeboBaHMAM HACTOALLEro cTaHaapTa, cneayer o6o-
3Ha4aTb B COOTBETCTBUM C CUCTEMOW ODO3HAYEHMI, ONMCAHHONW B pasaene 5, u cnegyer MapkupoBaTb B CO-
orBetrctBuM ¢ 10.2 1 10.3 nunu 10.4. OgHako cucteMa 0603HaAYeHUIn, yCTaHOBNEHHAs B pasgene 5, u obo-
3Ha4YeHusa Ana mMapkuposku B cootBeTcTBMM € 10.3 unu 10.4 NnpUMEHSAIOTCA TONbKO KOraa BbIMNOMHEHLI BCE
TpeboBaHMUsl HACTOALLErNO CTaHAapTAa.
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Ecnu uHoe He yCTaHOBMNEHOo B CTaHAapTax Ha npoaykumio, BbICOTY perbedHOn MapKupOBKU Ha BEPXHER
CTOPOHE rOfIOBKM B pasMepax BbiCOTbl TONOBKK HE YHUTHIBAIOT.

10.2 MapxkupoBKa TOBapHOro 3Haka U3roToBUTesnA

ToBapHbIN 3HAK K3rOTOBUTENS AOIDKEH ObiTh HAHECEH B NPOLIECCE U3rOTOBNEHUS HA BCEX KPEMEKHBIX U3~
Jenuax, MapKUpPOBaHHBIX CUMBOIIOM KNAcca NPOYHOCTW. TOBAPHBIA 3HAK U3rOTOBUTENS TAKXKE PEKOMEHZYETCA
HaHOCUTb Ha U3AEenust, KOTOPbLIE He MapPKUPYIOT CUMBOIMOM KNacca NPoYHOCTH.

Mpoaasew, KOTOPLIN NPOJAET KpenexXHble U3AENus, MapKUpoBaHHbie ero (unu ee) CoOHGCTBEHHbIM TOBApP-
HbiM 3HAKOM, JOIDKEH PACCMaTPUBATBLCA Kak U3rOTOBUTENb.

10.3 Mapkuposka v ngeHTUdUKALKA KPeneXHbiX U34eNuii C NOMHOW HArpy304YHONR
CNOCOBHOCTLID

10.3.1 O6wue NOnNoXeHUst

KpenexHbie U3genus ¢ nonHon Harpy3oqHon cnoCoBHOCTLIO, K3rOTOBMEHHbLIE COTrfacHo TpeboBaHuaM
HaCTOALLEro craHgapra, creyeT MapkupoBaTh B cooTeeTcTBUK ¢ 10.3.2—10.3 4.

AnbTepHaTuBHas MNKU HeobA3aTencHas AOoMyckaemasa MapkMpoBKa, kak npeaycmoTtpeno B 10.3.2—
10.3.4, BuIBUpaETCA UFOTOBUTENEM.

10.3.2 CumMBOsbl MAPKUPOBKKU [UIA KNAacCoB NPOYHOCTHU

CuMBONbI MapKUPOBKKU YCTAHOBMEHLI B Tabnuue 19.

Tabnuya 19 — CuMBOMNbI MapPKUPOBKM AN KpeneXHbiX U3fenuii ¢ nonHoi HarpysodHoi crnocobHOCTLIo

Knacc npovHocTH 46 4.8 586 58 6.8 8.8 9.8 10.9 12.9 12.9

CUMBON MapKMpoBKK? 46 4.8 56 58 6.8 8.8 9.8 10.9 12.9 12.9

a TOLIKy B CMBONe MapKnpoBKW AONMYCKaeTCA He NPUBOAUTE.

Ons BUHTOB HebGonbLUMX pa3MepoB UM B cryyae, Koraa u3-3a chopmMbl FrONOBKU HEBO3MOXHO HAHeCceHue
CUMBOINOB MapKMPOBKMW, B COOTBETCTBUM C Tabnuuel 19, AonyckaeTcs NPUMEHATL CUMBOMNLI MAapKUPOBKK O
cucrteme uuchepbnara, B COOTBETCTBUM C Tabnuuen 20.

Tabnuuya 20 — Cuctema yucepbnara 4ns Mapkuposku 60MNTOB 1 BUHTOB C MOMHON Harpy304HoR cnocobHOCTHI0

Knacc npoyHocTy 4.6 4.8 56 58
a a a a
Cumsorn
MapKMpoBKMA
b b b b
Knacc npoyHocTy 6.8 8.8 9.8 10.9 12.9
a a a a
a b
Cumsorn
MapKMpoBKIA
b b b b
2 B rnosuuK, CoOTBETCTBYIOLEH ABeHagLaTh Yacam (KOHTponkbHas oTMeTKa), HeoBxoaumo Mapkuposate nubo
TOBaPHLIM 3HAKOM U3roToBUTEenNs, Nbo TOMKON.
b Knacc npouHOCTU MapKupyeTest inbo WTPUXoM, NME0 ABOAHLIM LWUTPUXOM, & A4S Knacca NpodHocT 12.9 —
TOUKOIA.
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10.3.3 UpenTtudpukauma

10.3.3.1 BONTbLI ¥ BMHTDI C LLECTUIPAHHON 1 3BE34000pa3HON ronNoBKOW

BonTbl ¥ BUHTLI C LUECTUTPAHHOW U 3Be34000pa3HON ronoBKON (BKMIOYAA KpenexHble usaenus ¢ dnax-
Luem) crieqyer MapKkupoBaTbk TOBAPHBLIM 3HAKOM W3rOTOBUTENA M CHMMBOJSIOM MapKUPOBKM KMNacca NnpoqHOCTH,
npuBeAeHHbIM B Tabnuue 19.

Mapkupogka sengetcs 00sA3aTenbHON ANS KPENEeKHbIX U3LEMUIR BCEX KIAacCOB NMPOYHOCTU U HOMUHAMb-
HbIM gnameTpom d = 5 mm.

MapkupoBKy NpeanovTUTENbHO CNeAyeT HAHOCUTL Ha BEPXHIO NMOBEPXHOCTE FONOBKU BbIMYKIBIMU UMK
YyrNyoGneHHbIMKU 3HaKaMu MnuM Ha GOKOBOM NMOBEPXHOCTU ronosku yrnybneHHbIMKU 3Hakamu (CM. PUCYHOK 11).
Ans 6onToB # BMHTOB ¢ (braHueM MapKUPOBKY CreAyeT HaHOCUTL Ha (onaHey, ecnu npoLecc U3roToRneHus
HE MO3BONSAET HAHECTH MapPKUPOBKY HA BEPXHEN NOBEPXHOCTU FONOBKU.

a

aTOBaprIVI 3HaK U3roToBUTESTSA.
b Cumeon knacca NPOYHOCTU.

Pucyrok 11 — NMpumepbl MapkupoBku G0MTOB U BUHTORB C LIECTUrpaHHOW v 3Be3f000pa3Hoil ronoBKoi

10.3.3.2 BUHTbI C LUECTUIPAHHBLIM U 3B€34006pa3HbiM yrnybneHmem B UMIMHA PUHECKON ronoBKe

BuHThI C wecTurpadHbIiM 1 38e3g000pasHbiM yrnybOneHveM B LMNUHGPWIECKON TONOBKE CNEeayeT Map-
KAPOBaTh TOBaPHbLIM 3HAKOM WM3TOTOBWUTENS W CMMBOMOM MAPKUPOBKWA KNacca NpOYHOCTU, NMPUBEJEHHBLIM B
Tabnuue 19.

MapkupoBka siBnseTcs 004a3aTenbHON ANA KPENeXKHbIX W3AEeNnin BCEX KNAcCOB NPOYHOCTA U HOMUHAENb-
HbIM AnameTpom d 2 5 mm.

MapkupoBKy npeanovTUTENbHO HAHOCUTL HA DOKOBYIO NOBEPXHOCTbL FONOBKW YIMyONeHHbLIMU 3HAKaMu
UMK Ha BEPXHIOKO NOBEPXHOCTL FONOBKU YIMNyONEHHbIMA UMW BbINYKNLIMU 3HaKamu (CM. PUCYHOK 12).

PucyHok 12 — MpuMepbl MapKUPOBKW BUHTOB C LUECTUTPAHHLIM yrny6rieHueM B LUMUHAPUYECKOW ronoske

10.3.3.3 BonTbl ¢ HU3KOW NONYKPYINO# roNoBKOW U KBaAPaTHbLIM MNOATONOBKOM

BonTbl C HU3KOWM NMONYKPYIMNOW rONOBKON 1 KBAAPATHLIM NOATOMOBKOM CNefyeT MapkupoBaTh TOBAPHbLIM
3HAKOM W3rOTOBUTENA ¥ CUMBOMNOM MAaPKAPOBKK KNACCA NMPOYHOCTH, NPUBEAEHHbIM B Tabnuue 19.

MapkupoBka siBnseTca 004a3aTenbHON ANA KPENeXKHbIX W3LEeNuin BCEX KNAacCOoB NPOYHOCTA U HOMUHAENb-
HbIM AnameTpom d 2 5 mm.

MapkupoBka formkHa ObITe HAHECEHA HA TONOBKE yrNyOneHHbIMW WK BbIMYKNbIMYA 3HaKamu (CM. PUCY-
HOK 13).
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XYZ

PucyHok 13 — Mpumep mapkupoBku GONTOB C HA3KOMW NOMYKPYITON rONOBKOW W KBaZPaTHbLIM MO MONoBKOM

10.3.3.4 Wnunbku
LWnunbku cnegyer MapkupoBaTh TOBAPHbLIM 3HAKOM W3rOTOBUTENS W CUMBOMOM MapKUpPOBKM Kracca

NPOYHOCTU, NPUBEAESHHLIM B Tabnuue 19, unu ansTepHaTUBHLIMKU CUMBONAMU MAPKUPOBKK, MPUBEAEHHbLIMU B

Tabnuue 21.
MapkupoBka sienaeTtcs 06a3aTensHON ANa LWAWMAEK KNnaccoB Npo4HocTH 5.6, 8.8, 9.8, 1091 12.9/129 1

HOMWUHAarbHBLIM AUaMeTpom d = 5 M.
Mapkuposka gomkHa BbiTb HAHECEHA Ha rMaaKon YacTu LWNUNbLKU. ECnu 3TO HEBO3MOXKHO, MapKUpPOBKa

Knacca npo4HOCTU JOMMKHA HAHOCUTBLCH HA raevyHOM KOHLIE, ¥ TOBAPHbIA 3HAK M3TOTOBUTENA MOXKHO HE HAHO-
CUTL (CM. PUCYHOK 14).

PucyHok 14 — MpuMep MapKUpoBKM LLUNUMNEK

Tabnuuya 21 — AnbTepHaTUBHbIE CUMBONBI MapKUPOBKA AN LWNUIeK

Knacc npoYHocTH 56 8.8 9.8 10.9 129

a a a
CUMBOS MapKAPOBKY 2 —_— O + D A

a [lonyckaeTcs TOMbKO YriyOrneHHbiid KOHTYp 1K yrityGnerHas nrolagb.

Ons winunek ¢ Nocaakon ¢ HaTArOM NPUMEHSIIOT MaPKMPOBKY KIacca NPOYHOCTH HA raedHOM KOHLE, U
TOBAPHbIA 3HAK U3FOTOBMTENS MOXKHO HE HAHOCUTD.
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10.3.3.5 Opyrue Tunbl OONTOB 1 BUHTOB

Mo TpeboBaHuIo NOKyNaTena Ana Apyrux TUNoB BOMTOB ¥ BUHTOB, & TakkKe AN creuuanbHbix U3genui
MOTYT OblTb UCMOMb30BAHLI CUCTEMbI MAPKUPOBKY, ONucaHHbie B 10.3.

MapkupoBka He NPUMEHAETCA NS BUHTOB C NOTaWHOW rofioBKOW, NOMynoTanHon rofioBKOW, HU3KOR LiK-
NUHAPWUHECKOR FONOBKOW, CKPYTMEHHOW ronoBKOM unu noaobHbIX hOopmM rONOBOK CO LUNKMLUEAMU, C KpecToobpas-
HBIMU LUNKLIEMU UK UMEIOLMX YINyOneHne unu gpyron BHyTPEHHUR NPUBOA.

10.3.4 MapkupoBka 60nNTOB U BUHTOB C NIEBON pe3nboNn

BonTel M BUHTLI C NEBON Pe3bBOoR 1 HOMUHANBHBIM AMAMETPOM d 2 5 MM CneayeT MapKMpOBaTb CUM-
BOMAMM, NOKA3aHHBIMK HA pUCYHKe 15, NubO Ha BEpXHER NOBEPXHOCTHU rOMOBKU, MO0 HA KOHLE KPEMeXkHOro
n3genus.

PucyHok 15 — MapkupoBka 60MTOB 1 BUHTOB C NeBoil pe3bboil

ANLTEPHATUBHYIO MapKUPOBKY NEBOW pe3bbbl, MOKA3aHHY0 Ha pucyHke 16, A0onyCcKaercs NPUMEHSATh
Ana 60NTOB M BUHTOB C LUECTUIPAHHON TONMOBKON.

a>s

’_o_ - }

ki2

§— pasMep nog Ko, Kk — BbICOTa rOMoBKK

PucyHok 16 — AnbrepHaTvBHas MapkupoBka GONTOB U BUHTOB C NeBoi pe3bioil

10.4 MapkupoBKa U UBEHTUOD UKALIUA KPENneXHbIX U3Oernui ¢ YMeHbLIWEHHOW Harpy304YHon
CNOCOGHOCTLID

10.4.1 O6umue nonoxeHus

KpenexHbie u3genua ¢ yMeHbLIEHHON Harpy304MHON cnocoBHOCTLIO (CM. 8.2.2), U3roTOBNEHHLIE B COOT-
BETCTBUM C TPeBOBAHNAMK HACTOAWErO CTAHAAPTA, CneayeT Mapkupoeath B cootBeTcTBMM ¢ 10.3.2 1 10.3.3,
32 UCKITIOYEHUEM TOr0, 4TO 0BO3HAYEHHKIO KIACCOB NPOYHOCTM AOMMKHA NpeLwecTsoBaTh uugpa «0» B CoOT-
BETCTBUM C Tabnuuen 22.

CuMBONbI MapKUPOBKK B COOTBETCTBUM ¢ Tabnuuamu 19, 20 n 21 He gonyckaeTcsl UCMONbL30OBaTL ANA
KPENEeXXHbIX N3aenuit ¢ YMEHbLLIEHHOW Harpy3o4Hon cnocobHOCTLIO.

Ecnu ymMeHbLUEHHas Harpy304Has cnoCODHOCTD KPENEXHbBIX U3AENUA ONPEAEnsAeTCA B COOTBETCTBUM CO
CTaHAapTOM Ha NPOAYKLMIO, TO CUMBOMLI MAPKMPOBKKU B COOTBETCTBUM C TabNuUen 22 JOMMKHbI NMPUMEHATLCH
KO BCEM pasmepam, YCTAHOBMNEHHbLIM B CTAHAAPTE Ha NPOAYKLMIO, AaXKe eCNu HEKOTOPbIE pasMepbl YAOBMEeT-
BOPAIOT TPEOOBAHUAM ANA KPEneXHbIX U3AENUIA C NOMHON HArPy304HOR CNOCODHOCTLIO.

10.4.2 CumMBONbI MAPKUPOBKU A KPEeNeXHbIX U3OeNuii ¢ YMeHbLUeHHOW Harpy3o4YHoi Ccnocob-
HOCThIO

CuMBONbI MAPKUPOBKYU [OMDKHLI COOTBETCTBOBATL Tabnuue 22.
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Tabnunya 22 — CMMBONbI MapKUPOBKM AN KpENEXHbIX U3AENUA C YMEHBLLIEHHOW Harpy304HON cnocoBHOCTLIO
Knacc npoyYHocTm 46 4.8 56 58 6.8 8.8 9.8 10.9 12.9 12.9
CumBOsT MapkupoBku? 04.6 04.8 05.6 05.8 06.8 08.8 09.8 0109 | 0129 | 012.9

a TO‘-le B CMMBOJ1€ MapKUPOBKU AOMYCKAeTCA He NPUBOAUTL.

10.5 MapkupoBKa ynakoBokK
Bce ynakoBku gns BCEX TUMOB KPEMNEXHbIX U3AENUIA BCEX PA3MEPOB AOIMKHbI MMETb MApPKMPOBKY (Ha-

npuMep, ¢ NOMOLLLIO Apnbika). MapkupoBKa A40MKHA BKMNOYaTb TOBAPHLIA 3HAK U3rOTOBUTENSA U/UNU TOBAPHLIN
3HaK NpoAaBLIA U CUMBOI MapPKMPOBKK Krlacca NPOMHOCTU COrnacHo Tabnuuam 19 unm 22, a takke Homep npo-

M3BOACTBEHHON NapTUK, Kak npeaycMoTpeHo B ISO 16426.
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Mpunoxexue A
{cnpaBo4Hoe)

3aBUCUMOCTE MeXAY NpeaernioM NPOYHOCTY HA pacTsOKeHUe U YANMHeHMeM Nocne paspbiBa

Tabnuuya A 1— B3aumocBsasb MeXZy NPeAeroM NPOUHOCTH Ha pacTsiKeHUe U YENVHEHWEM Noche pasphiBa

HoMWHanNBHLIA Npefern NpoYHoOCTy

400 500 600 700 800 900 1000 1100 1200 1300
Ha pacTsikeHue Rm’ nom MlMa
Af, min Amin
0,37 22 4.6
0,33 20 56
MuHumaneHoe
YATMHEHUe
nocrie paspbiBa 0.24 48
Af, min WM Amin' ’ .
0,22 58
0,20° 12° 6.8 8.8
— 10 9.8
0,13 9 10.9
. 8 12.9/

12.9

8 BHadenna Ans A o0 W Ap, OTMEHEHHBIX MUPHBIM WPUGTOM, — HOpMaTUBHbLIE BeNUYKHb! (CM. Tabnndy 3).
b MpumeHstoT Tonbko ANS Knacca NpodHoCTy 6.8.

© MpuMeHSIoT TOMbKO A Kracca nNpoqHocTy 8.8.
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MpunoxeHue B
(cnpaBouHoe)

BnusiHue NOBbIWEHHbIX TEMNEPATYP HA MEXaHUYECKUe CBOMCTBA KpenexXHbIX u3nenuin

MoBbILWEHHBIE TeMMAepaTypbl MOrYT CTaTb NPUYUHOW U3MEHEHUIA MEXaHWNYECKNX CBOWCTB U PYHKLMOHANMBHBIX Xapak-
TEPUCTUK KPEMNEXHOro n3genus.

Mpu noBeiweHnn paboveit TeMnepaTtypbl 40 150 °C HEW3BECTHLI HEraTUBHLIE NOCMNEACTBUSA U3-32 U3MEHEHNA Me-
XaHUYECKNX CBOWCTB KpenexHbix nsgenuin. Mpu Temnepatypax 6onee 150 °C u go makcumansHoi Temnepatypel 300 °C
PYHKUMOHanbHbIE XapaKTepUCTUKA KpeneXHbIX U3genuin cregyeT TWaTenbHO NpoBepsTh.

C noBbILLeHWeM TeMNepaTyphbl, Kak U3BECTHO, MOTYT NMPOUCXOAUTD:

- YMeHblUeHWe YCIOBHOro npeferna TeKy4ecTu Npu oCTaToMHOM yanuHeHun 0,2 % wnu ycrnoBHOro npegena Tekyye-
CTW Npu ocTaTtovHoM yanuHeHun 0,0048d gna roToBbIX KpeneXHbIX n3genui,

- yMeHblUeHWe npegena NnpoYHoCTy.

OnuTenbHas akcnnyaTauus KpenexHblX M3genunii Npy NoBblLLEHHEBIX pabodmx TeMnepaTypax MOXeT NPUBOAUTL K pe-
nakcauun HanpsbkeHWid, yBenuyusatoweincs ¢ noBbILUeHWeM TeMneparypbl. Penakcauus HanpseKeHUin NpuBOgUT K yMeHb-
LUEHUIO CUMbI 3aTSHKKM.

HedopmaynoHHO-yNPOYHEHHLIE KpenexXHble n3aenus (knaccoB npodvHoctn 4.8, 5.8, 6.8) 6onee BocnpunMunBLl B
OTHOLLEHMWW penakcaum HanpsKeHUiA No CpaBHEHMWIO C 3aKaneHHbIMU U OTMYLUEHHBIMUA U OTOXOKEHHBIMU KPeMneXHbIMU
nsgenuamu.

Heo6xo4MO C OCTOPOXKHOCTLIO MPUMEHSTL CTanw, cogepallme CBUHeL, A8 KpenexXHbIX 3AENUiA, MCNofb3yeMblX
Np¥ NOBLILLEHHBLIX TeMnepaTypax. [Jnsa Takux KpenexHsblX usgenuin cnegyert yuuTelBaTb PUCK OXPYNUYUBaHUA MeTanna npu
paboyeli TeMnepaType B JManasoHe TOYKW NiaBfieHns CBUHLA.

WHdopmauus gna seibopa n NpUMEHeHUs cTanein Ans MCnonb3oBaHUsa NPy NoBbILUEHHBIX TeMnepaTypax npuseje-
Ha, HanpuMep, B EN 10269 u ASTM F2281.
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MpunoxeHue C
(cnpaBouHoe)

YonuxeHue nocrne paspbiBa AfA NONTHOPa3MePHbIX KpenexHbIX usaenun A;
B Tabnuue 3 npeacraBneHbl MUHUMaSbHbIE 3HAYEHWUA YANTMHEHUS Nocne pa3pbiBa A4S NofHopasMepHbIX 6onTos,
BMHTOB M LUNWUNEK A; i TOMBKO AN KNaccoB NMpoYHocTh 4.8, 5.8 1 6.8. 3HadeHna ans Lpyrx Knaccos NpoYHOCTM Npej-
cTaBneHbl B Tabnuue C.1 ansa cnpaskn. 3TW 3Ha4eHWA BCe elle HaXOAATCHA B CTagun UccresoBaHuii.

Tabnuuya C.1— YanuHeHne nocne paspbiBa s NONHOPasMepHbIX KpenexXHbIX nafenuin Ag

Knacc npoyYHocTm 46 56 8.8 9.8 10.9 12.9/12.9

At min 0,37 0,33 0,20 — 0,13
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Mpunoxexnue JA

(cnpaBouHoe)

CBeieHUA O COOTBETCTBUMU MEeXroCcyagapCTBe€HHbIX CTAHAAPTOB CCbIJTOYHbIM MeXAYHAPOAHbIM

cTaHgapTam

Tabnwu ua JA.1 — CeefeHna 0 CoOOTBETCTBUN MeXrocyaapCTBeHHbIX CTaHAapTOB CChINMOYHBEIM MeXAYyHapOAHbBIM CTaH-

fJapTtam
O6o3HaYeHne 1 HaMeHOBaHWe CCbINTOYHOro MexXay- CTeneHb OBo3HaYeHne N HauMeHoOBaHUe MeXrocyaapcTBeHHOro
HapoAHOro ctaHgapTa COOTBETCTBUA CTaHhapTa

ISO 68-1:1998 Pe3bbbl ISO BUHTOBLIE 06LLErO MOD MOCT 9150—2002 (ISO 68-1—1998)* OcHOoBHbLIe

Ha3HadeHus. OcHoBHON npodunb. Yacte 1. Me- HOpMbI B3aWMo3aMeHsemocTh. Pe3bba meTpude-

TpW4eckne BUHTOBLIE Pe3bObl ckas. MNpodunb

ISO 148-1:2009 Matepuanel MeTannnyeckue. NEQ FOCT 9454—78 Metannel. MeTof ucnbITaHMa Ha

WcneiTanue Ha yaap no Lapnu Ha MasTHUKOBOM yAapHbIA U3rn6 nNpu MOHWXKEHHBIX, KOMHaTHOW U

konpe. Yactb 1. MeTog ucnelTaHus NoBbLILLEHHOW TeMnepaTypax

ISO 225:2010 Wagenua kpenexHole. BonThl, — b

BWHTHI, LUNUBKK 1 raiikn. CumBsonsl 1 0603Have-

Husa pasmepos’)

ISO 261:1998 Pe3rbrl MeTpuyeckue 1SO obuyero MOD MOCT 8724—2002 (ISO 261—98)* OcHOBHbIE HOp-

HasHaveHua. OBwwnin BUA Mbl B3auMo3ameHsaeMocTu. Pesbba MeTpuueckas.
OuameTpbl 1 Wwaru

ISO 262:1998 Pe3rbbl ISO meTpudeckme obuyero — *

HasHayeHus. BeibpaHHble pa3Mepsl 4N BUHTOB,

6onToB U raek

ISO 273:1979 WU3genua kpenexHole. OTBepcTUA NEQ MOCT 11284—75 OTBepcTUs CKBO3HBIE NOA Kpe-

C 3a30poM Ansa 6oMTOB W BUHTOB nexHele getanu. Pasmepsl

ISO 724:1993 Pe3bbbl MeTpudeckue ISO obuue- MOD FOCT 24705—2004 (ISO 724:1993)* OcCHOBHbLIe

ro HasHa4deHWs. OCHOBHbIE pasMmepbl HOPMbl B3aMmo3aMeHsieMocTu. Pesbba meTpuye-
ckas. OCHOBHble pasmepbl

ISO 898-2:2012 MexaHunyeckue cBoicTBa Kpe- IDT FOCT I1SO 898-22) MexaHWyeckme cBoiicTBa

NeXxHbIX n3fenuin. Yacts 2. Maiikn ¢ ycTaHoBNEH- KpeneXHbIX U3AEennii U3 yrnepoaucTelX U nernpo-

HbEIMW 3Ha4YeHUAMU NPOBHON Harpysku. KpynHas BaHHbIX cTanel. Yacte 2. [alikn yCTaHOBMEHHbIX

pesbba KIaccoB MPOYHOCTU C KPYMHBIM U MEfIKUM Luarom
pe3sbbl

ISO 898-5:2012 MexaHunyeckune cBoicTBa Kpe- IDT MOCT ISO 898-5—2014 MexaHu4eckue cBONCTBa

NeXHbIX W3AENUiA U3 yrrepogucTeiX U Nernpo- KpenexHbIX W3genuil U3 yrrnepogucTelX 1 nernpo-

BaHHbIX cTanei. Yactb 5. YcTaHOBOYHbLIE BUHTHI BaHHbIX cTanen. Yactb 5. YcTaHOBOYHLIE BUHTHI

W aHanornyHele pe3bboBble KpenexHble u3ge- W aHanornyHble pe3bboBble KpenexHble M3genus

WS ycTaHOBIEHHbIX KnaccoB TBepgocTu. Kpyn- YCTaHOBMEHHBIX KITaccoB TBEPAOCTU C KPYMHBIM U

Has pe3bba 1 peabba ¢ MEMKUM LLArom MEeSIKUM LUarom pe3bobl

ISO 898-7:1992 MexaHunyeckne cBoicTBa Kpe- IDT FOCT 1SO 898-73) MexaHnyeckne cBoiicTBa Kpe-

nexHbIx nsgenuit. Yactb 7. McnbiTaHne Ha Kpy- nexHbIX m3genuin. Yacte 7. McnbiTaHne Ha Kpy-

YeHue N MUHUMarTbHbIE KpYTALLME MOMEHTHI ANS YeHWe U MUHUMarbHble KpyTALMe MOMEHTHl ANS

60oNTOB W BWHTOB HOMUWHAIbHbLIX JWaMETPOB OT 60oNTOB M BWHTOB HOMMWHAIbHBIX AMamMeTpoB OT 1

18010 MM no 10 mm

) MexxgyHapoaHelil cTaHaapT Ha Tpex ouLManbHLIX S3biKax

2 MexrocyapcTBeHHbI cTaHgapT B npolecce paspaboTku.

MOCT P NCO 898-2—2013 (ISO 898-2:2012, IDT).

NCO: aHrnmuidckuid, opaHLy3CKUA, pyCCKUIA.
Ha TeppuTtopumn Poccuiickoin Gegepauuu geicteyer

3) MexrocyfapCTBeHHbI CTaHAapT B Npolecce paapaboTkn. Ha Tepputopun Poccuiickoit defepavmn aeiicTayeT

MOCT P NCO 898-7—2009 (ISO 898-7:1992, IDT).
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OBo3HayeHWe N HaMeHOoBaHUe CCbINOYHOro Mexay-
HapoAHOro ctaHgapTa

CTeneHb
COOTBETCTBMA

OBo3HayYeHne N HauMeHoBaHue MeXrocyaapcTBeHHOro
CTaHhapTa

ISO 965-1:1998 Pe3bbbl MeTpudeckue ISO o6-
Lero HasHadyeHus. Jonycku. YacTs 1. MpuHUMnbI
¥ OCHOBHblE AaHHble

MOD

MOCT 16093—2004 (ISO 965-1:1998, ISO 965-3:
1998)* OcHOBHLIE HOPMbI B3aUMO3aMEHAEMOCTH.
Peabba MeTpuueckas. Hdonycku. MNocagkm ¢ 3a3o-
pom

ISO 965-2:1998 Pe3bbbl MeTpudeckue ISO o6-
Lero HasHayeHus. Jonycku. YacTs 2. MNpegens-
Hble pasMepbl ANSA HapyXHOW W BHYTPEHHeR
pe3bb obLiero HasHaveHuUs. CpegHWIA KNace Tou-
HOCTK

*k

ISO 965-4:1998 Pe3bbbl MeTpudeckue ISO o6-
Lero HasHayeHus. Jonycku. YacTe 4. MNpegens-
Hble pa3Mepbl ANS HapyXHbIX BUHTOBLIX pesbb,
C NOKPLITUEM, HAHECEHHbBIM ropsYnM cnocoboM,
AN cOOpKW C BHYTPEHHUMMW BUHTOBLIMU pe3bba-
MW, Hape3aHHbIMW METHYMKOM C MO3MLMK JoMnycka
H unun G nocrne HaHeceHWUA NOKPbITUS

*k

ISO 4042:1999 Uapgenua KpenexHble. SNeKkTpo-
NMTUYECKME NOKPLITUS

IDT

FOCT ISO 4042 Uanenua kpenexHble. SnekTpo-
AUTAYECKNE NOKPLITHS

ISO 4885:1996 M3genus us YepHbIX MeTanmos.
Buakl TepmoobpaboTtku. CrnoBapb

*k

ISO 6157-1:1988 MWsgenua kpenexHole. [e-
deKTbl NoBepxHOCTU. YacTb 1. BonTbl, BUHTLI 1
LUNKIIBKK 06LLero HasHavyeHus

IDT

FOCT ISO 6157-12) Uspenua kpenexHele. Jedek-
Tbl NOBEPXHOCTU. YacTb 1. BonTbl, BUHTLI U LINWNb-
Kn obLLero HasHa4eHUs

ISO 6157-3:1988 MWsgenua kpenexHole. [e-
deKTbl NoBepxHOCTU. YacTb 3. BonTbl, BUHTLI U
LUNKIBKK crieunarnbHble

IDT

MOCT ISO 6157-3—2014 Wsgenus KpenexHoble.
JedbekTbl noBepxHOCTU. HacTb 3. BoNTbl, BUHTHI 1
LUNKIBbKK crielmanbHble

ISO 6506-1:2005 MaTepuanel MeTannnye-
ckve. Onpegenenune TBepgocT no BpuHennio.
YacTb 1. MeToa ucnbiTaHuA

NEQ

MOCT 9012—59 Metannel. MeTog wusMepeHus
TBepAOoCTH Nno bpuHenntio

ISO 6507-1:2005 MaTepuanksl MeTannnyeckue.
OnpegeneHue TBepgocTu no Bukkepcey. YacTs 1.
MeToa uenblTaHus

NEQ

[OCT 2999—75 MeTannsl 1 cnnaebl. MeTog name-
PeHu1s TBepaocTH no Bukkepcyd

ISO 6508-1:2005 MaTepuarnksl MeTannnyeckue.
OnpegeneHue TBepgocTy no Poksenny. YacTtb 1.
MeTog ucnbiTanua (wkansl A, B, C, D, E, F, G,
H K N, T)

NEQ

MOCT 9013—59 Metannel. MeTog wusMepeHus
TBepAocTu no Poksenny

ISO 6892-1:2009 MaTepuanksl MeTannnyeckue.
WeneblTaHua Ha pacTskeHune. Yactb 1. UcnbiTa-
HWe NpW KOMHATHON TeMnepaType

NEQ

[OCT 1497—84 MeTtannbl. MeToabl MCNbITAHUA Ha
pacTaxeHue

1) MesxrocynapcTeeHHbIi cTaHaapT B npolecce pa3paboTku.

MOCT P NCO 4042—2009 (1SO 4042:1999, IDT).

2) MexrocynapcTBeHHBI CTaHAapT B NpoLiecce pa3paboTku.
FOCT P NCO 6157-1—2009 (1ISO 6157-1:1988, IDT).

Ha TeppuTtopumn Poccuiickoin Gegepauyuu geictayer

Ha TeppuTtopumn Poccuiickoin Gegepauyuu geictayer

3) Ha TeppuTtopumn Poccuiickoit Pepepaunn aeiicteyet FOCT P UCO 6507-1—2007 (ISO 6507-2:2005, IDT).
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OkoH4aHue mabnuupi [JA. 1

OB03HayYeHne 1 HaUMeHOBaHWe CCbINIOYHOIO Mexay- CTeneHb OBo03HaYyeHWe U HauMeHoBaHWe MeXrocyaapCTBeHHOro
HapoAHOro ctaHgapTa COOTBETCTBUA CTaHhapTa

ISO 7500-1:2004 Matepuarnbl MeTann4yeckue. NEQ MOCT 14017—68 lNocyaapcTBeHHas cuctema obe-

Bepudmkauus malwH AnsS CTaTUYecKUx uc- CreYeHns eqMHCTBa M3MepeHnii. MalLnHbl CUNOoN3-

MbITAHWIA B YCIOBUSX OAHOOCHOIO HarpyXeHus. MepuTenbHble obpasuoBkle 2-ro paspsaga. MeTogel

YacTb 1. MalmnHel ANs UCMbITaHUS Ha pacTsaxe- ¥ cpeAcTBa NoBepku

Hue/cxaTtue. Bepudukayus n kanmbpoBka curo-

M3MepUTENbHBIX CUCTEM

ISO 10683:2000 M3fenusa kpenexHole. Heanek- — o, 1)

TponuTUYeckne LUWMHK-NamenbHble NOKpbITUS

ISO 10684:2004 UVagenua kpenexHsble. Mokpbl- IDT FOCT I1SO 106842 Usnenus kpenexHele. Mokpbl-

TUS, HAaHECEHHble METO4OM ropsyero LiMHKoBa- TUS, HaHeCeHHble METOAOM FoOpsYero LIMHKOBaHWA

HWSA

ISO 16426:2002 UNagenua kpenexHele. CucTeMa IDT FOCT ISO 164263 Mapenus kpenexHble. CucTema

obecneyeHns kavecTsa obecneyeHns kayecTaa

OTBETCTBUS CTaHAapTOB:
- IDT — naeHTUYHble cTaHfapThl;

- NEQ — HeaKBMBarneHTHbIE CTaH4apThl.

- MOD — moauduumpoBaHHble cTaHAapThl;

* BHeCeHHbIe TEXHUYECKNEe OTKIOHEHMSA 06ecnevnBatoT BhbiMONHEHNE Tp66OBaHI/II7I HacTodllero ctTaHgapTa.

** COOTBETCTBYHOLLUIA MEXTOCYJapCTBEHHbIN CTaHAapT OTCyTCTBYET. [lo €ro NpUHATAS peKoMEeHYeTCs UCMONb30-
BaTk NepeBOf Ha PYCCKWiA A3bIK AaHHOTO MeXAYHapOLHOro cTaHAapTa.

M pnMmedaHhne — B HaCTOHLLleVI Ta6n|/|qe ncnonb3oBaHbl cregyrouime ycroBHble 0003Ha4YeHUsA CTENEHN Co-

1) Ha TeppuTtopun Poccuiickoit ®egepauun aeiicteyeT TOCT P UCO 10683—2013 (MCO 10683:2000, IDT).

2) MexrocynapcTBeHHbI CTaHAapT B npoLiecce pa3paboTKy.

3 MexrocyaapcTBeHHbI CTaHAapT B NpoLiecce paspaboTkn. Ha Tepputopun Poccuiickoit denepalun aeicTeyeT
MOCT P NCO 16426—2009 (ISO 16426:2002, IDT).
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Buonuorpadpusn

[1]11S0O 1891, Fasteners — Terminology
[2] 1ISO 16047, Fasteners — Torque/clamp force testing
[3] EN 10269, Steels and nickel alloys for fasteners with specified elevated and/or low temperature properties

[4]ASTM F2281, Standard Specification for Stainless Steel and Nickel Alloy Bolts, Hex Cap Screws, and Studs, for Heat
Resistance and High Temperature Applications

[5] ASTM A 320/A 320M, Standard Specification for Alloy/Steel Bolting Materials for Low-Temperature Service
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