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2. YCTaHOBHUTH HadaJbHYIO BEICOTY MOABMKHOM 9acTH TakK, YTOOBI
paccTosHUE OT aIMa3HOTO HAaKOHEYHHUKA 10 HOBEPXHOCTH KOHTPOJINPYEMOT'O M3/IeIIHS
He npeBbImano 20 MM, U 3aTSIHYTh BUHT PETYJIUPOBKU BEICOTHI.

3. PacnonoxuTh u3zenue 1o HAKOHEYHUKOM TBepJoMepa, coOmoaas
clieTyIoIue TpeOOBaHUS U PEKOMEHJALIUH.

3.1. Y4acTOK MOBEpXHOCTH M3ACIHS B TOUKE H3MEPEHHUS TOJKEH OBITh

PpacmooxeH NepIeHAuKYIIPHO HAKOHEYHHKY (0c000e BHUMaHKUE 00paTuTh

Ha PacIioiIOKEeHNE U3ACNUH C IMIHHAPUIECKO MIIH MIApOBUAHOHN BITYKIOH

MIOBEPXHOCTBIO MAJIOTO PaJiyca KPHBU3HEI).

3.2. znenmne noInKHO JIeXKaTh yCTOHYUBO, T.€. BO3MOXKHOCTH TIOBOPOTA,

KavyaHMs WIN CABHTA M3JIEIINS IIPY BHEIPEHNH alMasa J0JDKHA OBITh

HCKITIOUCHA.

Ecnm m3nenne He MoxkeT OBITH YCTOWYIHNBO PAcHONOKEHO Ha CTONEe

IITaTUBA, CIEAYET MPUMEHSTH JOIOIHUTEIbHBIC IPUCTIOCOOICHHS

(HanpuMep, TPU3MBI TS TWIHHAPHUIECKUX U3ENNH, TH00 HACTOIBHBIC THCKU

JUTSL U3JICITUI TPOU3BOJIBHOM (OPMBI).

3.3. Ecnu u3aenus crunikoM sierkue (MeHee 50 T) MM UMEIOT B MECTE

H3MEpEeHHs TOHKYIO CTeHKY (MeHee 2-3 MM), peKOMEHyeTCsI IPUMEHSTh

METO/Ibl YBEJIIMYEHUS ""aKyCTHUECKOI Macchl", Kak ONUCHIBAETCS B

MIPUIOKEHUH PYKOBOJCTBA O dKCILTyaTauu Teepaomepa Y3UT-3.

3.4. TIpu KOHTpOJIE OJHOTHUITHBIX U3/IENUil Ha ONPEeIeICHHOM

PacCTOSIHUM OT Kpasi Il yA00CTBa PEKOMEHIyEeTCs CTIONb30BaTh YIIOPHYIO

IUIAHKY.

4. Ilocne ycTaHOBKH M3/€NHS INIABHO HAXKATH PBIYAT J0 yIopa, J0XKIAThCS
OKOHYaHMs 3BYKOBOI'O CHTHAJIa ¥ CUMTATh TI0Ka3aHHe TBepaoMepa. [lepes moBTOpHEIM
u3MepeHneM HeoOX0JMMO CBHHYTH U3/ienue (He MeHee, 4yeM Ha 0.2 MM).

BHUMAHUE! [Ipu nepBoM ke KacaHUU aJIMa30M IIOBEPXHOCTH MOSBIAETCS
3BYKOBOW CHTHAJ U HAYMHAET 0CBOOOXKIAThCS M3MEPUTENbHAS MIPY>KHHA U YCHIIUE Ha
pBIUare HECKOIBKO Bo3pacTaeT. [Ipu 3ToM HE0OX0IMMO MPOAOIDKATh HAKIMATh PhIdar
JI0 JKECTKOTO yTIOpa, KOTOPBIH 0OecrieunBaeTcsi, KOTia TOper] TpyOKH AaTduKa
JOCTUTAET TMTOBEPXHOCTH M3/IETIHSI.

FapaHTI/ISI HU3TOTOBUTEIISA

1. IlpeampusaTHe-U3rOTOBUTENb TIapaHTHPYeT COOTBETCTBHE ILNTATHUBA
TpeOOBaHUAM TEXHUYECKUX XapaKTEePUCTUK.

T"apanTHifHbIi cpok SKCIUTyaTauuu - 36 Mecsues.

2. IpennpusaTHe-U3roTOBUTEND B T€UEHHE TapaHTHHHOTO CPOKa IPOU3BOAUT
0e3BO3ME3NHBIII PEMOHT WJIM 3aMeHy IITaTuBa B cirydae OOHapyKEHHS
HEHCIIPABHOCTEH 10 BHHE HM3TOTOBHTEI.

AO «HIIO «<MHTPOTECT»

OKC 19.100

OKII 427113 YTBEPXJAIO
OKITZA 2 26.51.62.110
I'enepanbHbI AUPEKTOP
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W3MEPUTEJIb TBEPJIOCTHU YJbTPA3BYKOBOU

Y3UT-3

PyKOBO}ICTBO IO IKCIIIyaTallun

P2 427113-002-20872624-2011

r. ExarepunOypr

2021
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Haznauenne

[ITaTuB npenHa3sHaveH s pabOTHI B KAYeCTBE BCIIOMOTATEIFHOTO CPEICTBA
[pU KOHTPOJIE TBEPAOCTH MajorabapuTHbIX u3aenii mpudbopom Y3UT-3.

TexHnueckne XapakTepUCTUKI
1. /lnama3oH peryiupoBKY IITAaTHBA II0 BEICOTE

(MaKCI/IMaJ'[I)HOG pacCTOsAHUE OT MMOBEPXHOCTHU CTOJIa
mTaTuBa 10 aJIMa3HOT'O HAKOHEYHHKA TBEPAOMEPA,

3aKPEIUICHHOTO B IITATHBE), MM ....couvereueieienressesreseereessessessesneseennens 170
2. MakcuManbpHOE paccTOsIHUE OT HAKOHCYHUKA

3aKPEIJICHHOTO TBEPIOMEPA 0 CTONKH MITATHBA, MM .....oceeivernvereenns 140
3. MakcuManbHBbIil X0/] HO/ABHKHOIT YacTH

[PU HAKATHH HA PBIYAT IO YIIOPE, MM ...vrviueerearenrentenseseenresessesseseessenees 30
F 1Y, B ToTeT: TR« oSSR 1.8
5 I'abapUTHBIE PABMEPBL, MM. ......cerverririrereeneeresneaiessesneneenns 225x120x310

VYecrpoiicTBo u paboTa

YCTpoHCTBO MITaTHBA OKAa3aHO Ha puc. 1.

1. Ilepen Hauanom paboTHI 3akpenuts TBepaoMep Y3UT-3 B oTBepcTum
MITAaTHBA C TOMOIIBIO (PMKCHUPYIOIIETO BHHTA, KK IIOKa3aHO HA PHC.2, HEe IpHiaras
upe3MepHBIX ycuinil. Ecii Ha TBepioMepe HaBUHYIEHA HacaKa IS INTOCKUX
MOBEPXHOCTEH, IPEIBAPUTEILHO CHITH HACAMKY.

Puc. 2
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Croiika
Ppraar

IToasmxHas
4acTh
BuHT perynupoBku
BBICOTBI
duxcupyromuit
BUHT
VYnopaas
TUTaHKa
Cron

Puc. 1

S1-

COEPXXAHUE
1. OTIMCAHUME M PABOTA. ...t 3
1.1.Ha3HAYCHUE HBHCIHIS ... .uvvvveeeeeieuinreeeeeaesinreneeeessassssneeesesssnsnnens 3
1.2. TeXHUUECKHUE XAPAKTEPUCTUKU. ....cvvrvieiiriininiiisie s ias e 3

IR O7oTenv:1: 37 ic 31 (311 5 (SRRt 4
1.4.YCTPOHCTBO M PAOOTA .....vevvreere et 4
1.5. CpencrBa u3MepeHusl, ”HCTPYMEHTHI U IPUHAIICKHOCTH ..... 5
1.6. MapKkupoBka .....
1.7. YHAKOBKA .....cvveeeiiiieiciiieeeireeestee e e
2. UCIIOJIb3OBAHMUE I1O HABHAUYEHUIO............ccovvieiiiirece.
2.1.YKa3aHHS MEP OCB0IACHOCTH ....c.vervvrereeenreniearereesresessesnenseanens
2.2. [ToaroToBka u3eaus K UCIOJI30BAHHUIO
2.3 . VICTIONTBE30BAHUE HBJICITHS . .vvvvveeeeeseiursreeeeesssisnreeeeeessasnsnnenesesnins
2.4.0CO0CHHOCTH IKCTITYATAIIHH ..v..vvsvesveesresseeseesseensesseeseessesnsenses
3. TEXHUYECKOE OBCJIY>X XMUBAHUE TBEPAOMEPA
4. TIOBEPKA ...ttt e
5. BOBMOXHBIE HEMCITPABHOCTHU

U METOABI UX YCTPAHEHMS.........ocooiiiiiici 10
6. PEMOHT ..ot 10
7. CBUAETEJIBCTBO O IIPUEMKE ... 11
8. PECYPCBI, CPOKU CJIYXXbbl 1 XPAHEHI A,

TAPAHTHUU U3T'OTOBUTEJIS ... 11
9. [IPABUJIA XPAHEHUWSA U TPAHCIIOPTUPOBAHUA............ 11
10. ABMDKEHME B OKCIUIYATAIIMN
11. CBEJAEHIA Ob YTUJIIM3ALNN .........

MPUMIJIOXKEHHUE 1.......ccooviiiiin,
MPUMIIOXKEHHUE 2.t
MPUIIOKEHHME 3. e




Ipunooicenue 3

Kunxoxpucrananueckui

HHANUKATOP
IIepexmouaTens
mikan HB/HRC
Knormka HITATUB
BKJIIOYEHHE/TI0JICBETKA
K TBepaomepy Y3UT-3

AJIslt KOHTPOJIsA MaJIOI‘aﬁapPlTHbIX l/l3}1€JIﬂﬁ

Hacanka mst PYKOBOJCTBO IO KCILIyaTAlMH

IJIOCKUX
MOBEPXHOCTEH

OnopHOe KOJIbLIO
JUTS TIFUTHHIPUYECKUX
MIOBEPXHOCTEH

\

Puc. 1

BHUMAHME: llITaTue He BXOAUT B 00513aTEJIbLHbII KOMILIEKT MOCTABKH,
MpuoGpeTaeTcs Mo CHeNUAIBLHOMY 3aKa3y.
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Hacrosimee pyKOBOACTBO ITO SKCIUTyaTallMH PaclpoCTpaHseTcss Ha HU3MEpHTelb
TBEPAOCTH yIbTpa3BykoBoit Y3UT-3 (manee — TBepaoMep WM IPHOOP), BEITYCKaEMBIH
cormacio TY 4271-002-20872624-00 n comepXUT CBEAEHHS O TEXHHYECKUX
XapaKTepUCTUKAaX, KOHCTPYKLUUM, MpPUHIUNE AeHCTBHA, a TaKkkKe YyKa3aHHs,
HEoOXOMUMBIE JUIi TPaBWIBHOM M 0e€30macHOM  3IKCIUTyaTallld — TBEpIOMeEpa.
K TexHuueckoMy o0OCITyKMBAaHHIO TBEpAOMEpa MHOMYCKAIOTCS JIHI@, HMEIOIIHe
KBATM(UKAIIMIO M ONBIT paboThl C M3MEPUTCIBHBIMH TNPHOOPAMH, H3YyYUBIINE
HACTOSIIEE PYKOBOJCTBO.

1. OIIMCAHUE U PABOTA.
1.1 Ha3nauenue u3menus.

1.1.1.M3mepurens TBepAOCcTH yabpTpa3BykoBoit Y3UT-3 (manee - TBepaoMep Wil

npubop) NpeAHa3HA4YeH Ul M3MEPEHUs TBEPAOCTH Ha MOBEPXHOCTH W3JEIHil U3
KOHCTPYKIIMOHHBIX CTalleil M JpPYrMX MAaTepUajoB, ONW3KUX K HUM IO MOIYJIO
YIPYTOCTH.
1.1.2.YcnoBus SKCIUTyaTaluu:

TeMIIepaTypa OKpy>Karolero Bo3ayxa ot +5 g0 +40° C ;

OTHOCHUTEIIbHAsI BIAXKHOCTh BO3yxa 10 95% mpu temnepatype 30° C;

aTMocdepHoe napnenue ot 84 no 106,7 kIla (ot 630 10 800 MM.pT. CT.);

MUTaHHE OT BHYTPEHHETO HCTOYHIKA MOCTOSHHOTO TOKA HalpsokeHuem 7,5-9B.

1.2. TexHu4yeckue XxapaKTepUCTHKH

1.2.1. /Inana3zoH u3MepeHus TBEPIOCTU B €AUHUIIAX :
HRC .. e ot 20 1o 70
HB oo ot 80 mo 450
1.2.2. llpenenst gomyckaeMoi abCOMIOTHON TTOTPEITHOCTH H3MEPEHUSI TBEPIAOCTH:

- mo mkaine Poksemna C B auamazone cB. 35 1o 70 HRC, ue 6onee +1,5 HRC
- mo mkaine Poksemna C B auamazone ot 20 go 35 HRC, ue Gonee................ +2,0 HRC
- o mkasie bpuHemst (HB), He 0O0TEE ......ocvvveiiciiiiciciccei e +15,0 HB

[NPUMEYAHME: Vka3zanHas B JaHHOM ITyHKT€ HOTPEUIHOCTb OTHOCHUTCS K
cpenHeapu(pMETHIEeCKOMY 3HAUCHHIO TBEPAOCTH W3 IISITH EIUHUYHBIX H3MEpeHHH
(cpeny  KOTOpBIX HET mpomaxoB). [lorpemHocTs €IWHUYHOTO H3MEpEeHHs] He
HOPMHUpYETCS.

1.2.3.BpemMst OTHOTO U3MEPEHHUSI, CEK., HE OOJICE......eevverririerirenieenineeieens 3
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1.2.4 ankanus - nudpoBas ¢ 3alIOMAHAHHEM pe3yJIbTaTa H3MEepEeHHS Ipunooicenue 2

B TEUCHHE, CEK, HE MEHEE ... .cueeueererrerenrereeeseeiearesseanesessreseeessensesnessenns

[IeHa eANHHMITBI MITaJIIero paspsana eq. HB
el HRC 0.1 TABJIMIIA 1. CootHommenns Mexay unciamu tBeproctd HRC HB, HV

1.2.5.Pabouee HanpspKEHUE TUTAHUA TPUOOPa,B ......ocovvviiiii 7,5-9

1.2.6.IloTpebusieMblil TOK, MA, HE OOJIEE..........c......

1.2.7.T'abaputHeie pa3Mepsl, MM, He Oosee

1.2.8.Macca npubopa ¢ gaTaukoM u 6artapeeii, kr, He 6oiee ............ 0,25 HRC HB HV HRC HB HV HRC HB HV
1.3. Coctas ws e 70 - 1076 | 57 - 636 | 44 | 415 | 435
1.3.1.B oCHOBHOI1 COCTaB M3/IENUS BXOAAT: 69 744 1004 o6 555 617 42 393 413
o ' 68 - 942 55 - 598 40 372 393
1. smepurens TBEpAOCTH Y3UT-3 ....occoviiiriiiiiiiiiiencenene 67 713 894 54 532 580 38 352 373

2. Hacaaxa Ha 1aT4uK U1t pabOThI HA INIOCKUX TMTOBEPXHOCTAX ... - -
3. OnopHOE KOJIBIO I HMIHHAPHYECKUX TIOBEPXHOCTEH ....ovvvvvearee, gg 683 ggg gg 512 gié gi gig ggi
4' EaTapeﬂ 6LR61‘ 6F22 """""""""""""""""""""""""""""""""""" . 64 - 789 51 495 528 32 297 317
5. PyxoBozcTBo mo skcrutyaranmu PO 427113-002-20872624-2011 .....1 axk3. 63 652 763 50 ) 513 30 283 301
6. Mertoauka nosepku MIT 427113-002-20872624-2011.........ccceevvnes 1 3K3. 62 i 739 49 477 498 28 270 285

T DYTIIP vttt ettt sttt sttt be et e st e et st e st et e et sneenbenteens 1 mr.

61 627 715 48 460 485 26 260 271
60 - 695 47 448 471 24 250 257
59 600 675 46 437 458 22 240 246
58 578 655 45 426 446 20 230 236

1.4. YcrpoiictBo u pabora

1.4.1. KoHCTpYKTHBHO PHOOP COCTOMT U3 DIEKTPOHHOTO OJ0KA, TOMEIIEHHOTO B

METaJUIMYECKUH KOPIIyC, W JaT4MKa IMINHAPUYECKONH (DOPMBI, COCAMHEHHBIX MEXIY
coboii Hepa3zbeMHO, 0e3 Kabens CBS3H, YTO CYIICCTBEHHO TMOBBIINIACT HAJACKHOCTh U
yn00cTBO paboThl ¢ mprbopom (puc. 1).

1.4.2. Ha BepxHeil maHemu Kopmyca NPHOOPa pPACIONOKEH IKUIKOKPUC- [Ipumeuanue. Ywucna TBepaocTH Mo bpuHemn0 NpuBeNeHb! A IIapUKa
TaJuIMYecKuil uHAUKaTop. KHomKa BKItOYeHUs ”@/ ' (oHa ke BBINONHSET (PyHKIHUIO maamerpom 10 mm 1 Harpyske 3000xrc, B en. Kre/mm?,
TOJICBETKN) M TIepeKiodaTens auana3oHoB m3Mmepenus "HB/HRC" pacmonoxeHsl Ha
00KOBOI1 (TOPIIEBOI) TOBEPXHOCTH KOpIryca (puc. 1).

1.4.3. batapeiHblil OTCEK pacIooKeH MO HIKHEH KPBIIKOi mpudopa.

1.4.4.B coctaB nmarymka mpuOOpa BXOAAT anMasHas NMUpaMUIa, HalasHHas Ha
HHUKENEBBIl CTep)KeHb, HArpy304Has NPYXKHHA, a TaKKe JJIEMEHTHI BO30OYXICHUS U
CheMa CHTHajia. DJIEMEHTHI JaTYMKa Pa3MElIeHbl B XPOMHPOBAHHOM METaJUTHYECKOM
KOpIyce, HMMEIOIIMM  pe3b00oBO€  COEAMHEHHE Ul KPeIUIGHWs  HacaJoK,

TpeHa3HAYCHHBIX U151 paOOThI HA JETAIAX PA3HOTO MPOQHIIS.

1.4.5. llpuanun  gedcTBus mpuOOpa OCHOBAaH Ha 3aBHCHMOCTH PE30HAHCHOU
YaCTOTHl MAarHUTOCTPHKIMOHHOTO CTEPXKHS C ajJMa3HOW NHpaMHAOH Ha KOHIIE,

BHE/IPEHHOI B MOBEPXHOCTb KOHTPOJHPYEMOTO H3JENHUS C 3aJaHHBIM YCHJIHEM, OT
IUIOIIA M KOHTAKTA ajlMa3a C MOBEPXHOCTHIO U3/IeIHS.
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Ecnu Takoii pe3oHaHC XOpOIIO BBIPaXKEH, MPHOOP MOKET HACTPOUTHCS IMEHHO Ha HETO,
B 3TOM CiIydae OIMOKa MOXKET OBITh OYCHb BeNuKa. [yl KpymHOraOapUTHBIX W3AEIUH
TaKas CHTyallWsl IPAaKTHYECKH HCKIIIOUEHa, JUIl HEOOJBIINX OOBEKTOB BEPOSITHOCTD
9TOTO, XOTS W HEBENHKa, HO IPH paboTe ¢ M3AENUSIMHU Pa3HBIX THUIIOPa3MEPOB BIIOJIHE
peanpHa.

Tlockonbky mpenckasaTh 3apaHee IO TE€OMETPUH H3JETHS BO3MOXKHOCTb
MPOSIBIECHUS yKa3aHHOTO 3((eKTa HEBO3MOXKHO, PEKOMEHAYETCS CIEAYyIOLIee.

Ecmu MOKa3aHUsl TBEpAOMEpa HE COOTBETCTBYIOT WCTHHHBIM (HIIH
OKHJIaeMbIM), M TIPH 3TOM HCKJIIOYEHBI IPUYMHBI, OMUCaHHbIe B 1.1 U m.2.1, ciaemyer
3aeMIUPOBATh BO3MOXKHBIE PE30HAHCHI M3eNus. s 3TOro, eciy U3eNue II0CKoe,
MOJKHO TIOJIOXKHTB €r0 4epe3 cMasKy (Macio, COJIMAOM, IUAaTUM H T.I.) HA MACCHBHYIO
omopHyo Iwmty. M3nenms npyroit ¢opMel (Hampumep, IPYTKH Majoro AHaMeTpa)
MOYKHO 3a)KMMaTh B THCKHU 4epe3 IPOKJIAIKU U3 MsArkoro Merauia (Meas). [Ipu pabote
Ha IOBEPXHOCTSX NMPOCTOil ()OPMBI C OZHOCTOPOHHUM IOCTYHOM MOXKHO Pa3MECTHUTh
IeMIQUpPYIONIyI0 Maccy (TakkKe Yepe3 cMas3Ky) CO CTOPOHBI U3MEPEHUSI MaKCHMAalbHO
OIM3KO K AAaTYHMKY, KAK MUHUMYM C IBYX CTOPOH OT TOUKU H3MEPEHHS.

Ecmu nokazanus npubopa mocie yKa3aHHBIX JIEHCTBHI 3aMETHO U3MEHUIIUCH,
3HAYHT Mapa3UTHBIN 3P PEKT UMEET MECTO.

B oarom cmywae HeoOxoamMmo oTpaboTaTh METOIMKY JIeMII(pHPOBAHHS
pEe30HAaHCOB H3Aenus (BBIMIE INPHBEICHBI JIMIIb HEKOTOPHIE CIOCOOBI), JTOOMBasCH
MaKCUMaJIbHOTO MPUOIMKEHHs NOKa3aHUH Mmprubopa K UCTHHHOHW TBEPAOCTH, KOTOpast
JIOJDKHA OBITh 3aMepeHa OJTHUM U3 CTaHAAPTHBIX METOJIOB.

3. BimsHHE pa3MepoB U MacChl U3ICTHH.

IIpu pabore ¢ o4YeHb JETKUMH H3IENUSMA WM IIPU M3MEPEHUSIX HA TOHKHX
CTEHKaX, BOJIM3H KPOMOK M T.II., BOSMOXKHO 3aBBIIICHHE TIOKa3aHHUH, CBS3aHHOE C TEM,
YTO BCE M3JEME MM €ro y4acTOK KoJeOleTcss BMECTe C alMa3oM JaTyHhKa, He
OKa3bIBasl JOCTaTOYHOT'O CONPOTHUBIICHUS (CITydai aKyCTHUECKH MSTKOH OMOPHI).

Ot BIUSIHUS NApa3UTHBIX PE30HAHCOB JAHHBIA 3()(PEKT OTIMYaeTCs TeM, 4TO
MEIIAoMuil Pe30HaHC MOXKET NPOSIBIATHCA NMPH paboTe ¢ JAOCTATOYHO MACCHBHBIMH
M3IENMSIMA M ¥cYe3aTh KaK INPU YBEIWYEHHWH, TaK W NPH YMEHBIICHHH pa3MepoB.
O¢ddexr akycTHdeckn MITKOW OIMOPHl YCTOHYMB, TOKa3aHUS TNpuOOpa OYyIyT Tem
OoubIlle 3aBBIMICHBI, YeM JIerde H3/eNIe WM TOHBIIE CTEHKA, BIIOTH A0 BHEIXOAA
pe3ysibTaTa 3a mpenesbl HHAUKAnud. TeM He MeHee, MeTol 60pBObI ¢ ATUM dPdeKToM
TOT JKe, YTO PEKOMEHIOBaH B MM.2.2., T.e. YBENMYCHHE aKyCTHUECKOW >KECTKOCTH
JOCTHraeTcs myTeM J100aBieHHs OONBLION MacChl K M3ICNHI0 4Yepe3 XOPOLIMit
aKyCTHUeCKUH KOHTakT. ToHKHe (MeHee 2 MM) JIMCTBI PEKOMEHIYeTCs 3aKUMaTh
CTpyOIMHAMH (CTIeIMaNIbHBIE CTPYOIMHBI Ui TOHKHX JICTOB MOTYT OBITH 3aKa3aHBI
OTAENBHO y MPeANPHUATHSA-U3TOTOBUTENIS).
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1.5. CpezcrBa nu3MepeHusl, HHCTPYMEHTBI U IPHHAIEKHOCTH.

1.5.1. 11 KOHTPOJI NOrPEIIHOCTH TBEPIOMEPA IOCIE PEMOHTA U HACTPOUKU
HCTIOJIB3YIOTCS 00pa31oBbie Mepbl TBepAocTH 2 paspsiaa mo [OCT 9031 tuna MTP
C HOMHHAJIBHBIMU 3HaueHUsIMU TBepaocTh 25 £ 5,45 £5, 65 £ 5 HRC, u Tunma MTB
¢ HOMHUHAJIBHBIMU 3HaueHUssMU TBepaocTr 100 + 25, 200 + 50, 400 + 50 HB.

1.5.2.[1ns exxenHEBHOH POBEpKU pabOTOCHOCOOHOCTH TBEPAOMEPA MOTYT
MPUMEHSTBCS KOHTPOJIBHBIE 00pa3Iibl IPOU3BOIBHON (GOPMBI 13 JTH000# YriIepoancToi
W HU3KOJIETHPOBAHHOM CTaNu, yOBIETBOPSIOLINE CIIEAYIOMIUM yCIOBUSIM:

Tommuua He MeHee 10 MM, IIEpOXOBATOCTh MOBepXHOCTH He xyxke Ra0.5.
3HaueHHE TBEPJOCTH KOHTPOJLHOTO 00pasna JODKHO OBITH OIpeeseHO ITOBEPEHHBIM
tBeproMepoM Y3UT-3 cornacHo 1. 2.3 1 3aMKCUPOBaAHO.

1.6. MapxkupoBka

1.6.1.Ha nmepenneii KphIlike TBEpAOMEpPa HAHECEHO HA3BAaHHE M THII TBEPAOMEPA.

1.6.2.Ha 3agHeil KpblmIKe TBEpIOMEpa HAHECEHO Ha3BaHHE MPEANPHUITHSI-
M3TOTOBUTEINS U 3aBOACKON HOMEP.

1.7. YnakoBka

1.7.1.Ilpu nocTaBke 3aKka3uuKy TBEpAOMEp MaKyeTCsl B KOXKaHBINH QyTIsip (BXOIHUT
B 00s3aTeNbHBIA COCTaB W3JENHA), KOTOPBI PEKOMEHIYeTCSl HCHONb30BaTh H B
mporecce JalbHEeHIIeH dKCIUTyaTalliy AT MPEeJOXPAHeHUs] OT CIydYalHBIX yJapoB H
JIPYTUX MEXaHUUECKUX BO3JIEHCTBUMN.

2. UCITIOJIb3OBAHME I10 HABHAYEHUIO

2.1.Yka3anus mep 0€30MacHOCTH

B HpHGope HE HUCHOJIb3YIOTCSA HAIPSXKCHUS, ONMACHBLIC IJIA KU3HU U 310POBbA
YCJIOBCKA.

2.2. [logroroBka U3AeHs K UCIIOIH30BAHHIO
2.2.1.I1epen HavyanoM paboTHI yCTAaHOBHUTH Oatapero B GatapeiiHblit orcek. [l 3Toro

CHAThH 3a[HIOI0 KPBIIIKY NMPUOOpa, OTBHHTHB BHUHT B IEHTPE KPBIIKH. YCTAaHOBHUTH
6atapel0 M 3aKpbITh KPBILIKY, 3aKPEHNHB BHHTOM.
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2.2.2. Bxmrounts 1mpubop HaXKaTHEM KHOUKH " @/‘):(’ ". Ilpu stOoM mnpH
HCTIpaBHOH Oarapee MHUTaHWS HA MHANKATOPE BHICBEUMBACTCS «EOUHHIA» B CTapIIeM
paspsze.

2.2.3. YcranoBuTh nepekiroyarens quanazonos "HB/HRC", pacnonoxeHHslil Ha
0GOKOBOI MOBEPXHOCTH KOPITyCa, B >KEIaeMOE IOJI0KEHHUE.

2.2.4.00patuTh BHUMaHHE HAa MHAMKAIMIO 3apsga MCTOYHMKA nmuTaHua. Eciu B
JIEBOM BEpXHEM YTJIy HHAMKATOpa MOSBIAETCSA 3HAK OaTaped M TOPHUT MOCTOSHHO, TO
Gartapest HenmpuroaHa k padote. Ecim 3Hak Oarapen muraer, paboTaTh emie MO>KHO, HO
pa3psin Gatapen OJIM30K K HEJOIYCTHMOMY YPOBHIO, JKellaTesIbHa 3aMeHa. Ecim 3Hak
Gatapen He NOSABIETCS, NPHOOpP TOTOB K padore.

2.2.5.I1pn HAIMYMK KOHTPOJIBHOTO 00pasma (1. 1.5.2) pekoMeHayeTcs poBEPUTH
paboTocrocoOHOCTh TBEPIOMEPA, CIENIaB Ha HeM n3MepeHus 1o 1. 2.3.1. Pe3ynbprar He
IOJDKEH OTIHMYAThCS OT 3a(pUKCHpOBaHHOTO Ui oOpasma 3Ha4deHus Ooiee, 4eM Ha
BEJIMYHMHY MoOrpemHocT mo 1m.1.2.2. B mnpoTHBHOM cilyyae TBEpAOMEp CIEIyeT
OTIPABUTH HA TOCPOUHYIO OBEPKY.

2.3. Ucnonap30BaHue U3CIH.

2.3.1. 3mepenus Ha IIIOCKHAX IOBEPXHOCTIX.

2.3.1.1. HaneTp Hacanky JUIsl IUIOCKHMX MOBEPXHOCTEH Ha TAaTYMK U 3aBHHTUTH
HaKHMHOE KOJIBILIO TI0 YaCOBOM CTpEJIKe A0 yIopa.

2.3.1.2. TlpoBepuTh MPaBWIBHOCTH YCTAHOBKM  Hacamku.  J{ias 3Toro,
ylIepKuBas JATYMK 332 HAKUMHOE KOJBIO, BIABUTH IOINPYKUHEHHOE OCHOBAHHE
Hacagku. OcCHOBaHHE OOJDKHO [BHUTaThCs CBOOOAHO, Oe3 “3aemanuii’”. HakoHeuHHK
JaTddka C aJMa3oM IIPU IIOJHOCTBIO C)KATOH MpYXXMHE NOJDKEH BBICTYIATh HaJ
OCHOBaHHEM He MEHee, 4eM Ha 3 - 5 MM.

2.3.1.3. IlpoBeputs moONOXKEHHE mepekiaroyarens auanazoHoB "HB/HRC"
BriOpanHblii Trana3on nHaAUnupyetcs HammuueM (st mwkansl HRC) mim orcyTeTBHeM
(st mxanst HB) Touky nepen MiaAmmM pa3psaoM HHIAUKATOpa.

2.3.1.4. YCTaHOBUTD  [aTYNK OMOPHOM  IUIONIAAKOW  HACagKd  Ha
KOHTPOJIMPYEMBII yJacTOK MOBEPXHOCTH W, yICP)KHBAs €ro MaibllaMU 33 HAKUMHOE
KOIIBIIO, TUIAaBHO, 0€3 yaapa HaXkaTh JI0 yIopa, n30eras BpaIieHns JaTIHKa BOKPYT OCH,
JOXaThCsl OKOHYAHHUS 3BYyKOBOTO CHTHAJIA.

2.3.1.5. [1naBHO OTMYCTUTH JATYHK.

2.3.1.6. Cuurath mokaszanus npubopa. [Ipy sTOoM criexyer WMeTh BBHAY,
4TO W3MEPEHHE M CUHMTBIBAHHE pe3yJibTaTa HEO0OXOJMMO IIPOM3BECTH B TEUCHHE
40 cex., TOCKOJBKY CITyCTS yKa3aHHOE BpeMs IIOCNe IOCIEIHEr0 M3MepeHHs
mpuOop AaBTOMATHYECKH OTKIIOYACTCS W pe3ynbTaT Tepsiercs. s MOBTOPHOTO
BKJTIOYEHUS HA0 CHOBA HAKATh KHOIIKY « / ».

2.3.1.7.B onuom Mecte (Ha miomanu 100-300MM?) mpoBecTH He MeHee
S M3MepeHHH, IPU KaXKIOM CIICAYIOLIeM H3MEPeHUH CABUTrasi TBEPIOMEp He MEHee, YeM
Ha 0.5 MM.
BHUMAHMUE! Mexny u3MepeHUsIMH HEOOXOIUMO BBIICPKMBATH Iay3y He MeHee 2
cek. lHaye cxema MOXKET He YCIeTh BOCCTAHOBHUTHCS IMOCIIE BO3MOXKHOTO CIIy4aifHOro
c0os TIpH HEyJaTHOM H3MEPEHUH.
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1.3 Ilnu¢poBoUHBIE TPHKOTH.

[Iprkory BO3ZHUKAIOT NPH HapyNIEHWH DPEXKUMOB NUIM(GOBKU Ha H3JEIHSAX,
MPOUIEANINX TEPMOOOPaOOTKy Ha MOBHIIICHHYIO TBEPJOCTh. [IpH 3TOM IOBEPXHOCTHEIN
CJION OTXKHMTACTCS, YTO TIPUBOJUT K CHIDKEHUIO €0 TBEPOCTH.

[prkoru mpakTHYECKH BCerna SIBISIOTCA Ie(eKTOM, KOTOPEIH MOXXET OBITh
BBIIBIIEH MeTonoM Y3MU.

1.4 MapTeHCHUTHBIE MIATHA.
Ha m3penusax w3 craneil ¢ xoporeil NpoKaauBaeMOCTbl0, 00pabOTaHHBIX Ha
CPEeNIHIOI0 TBEPIOCTb, TMPH IEpPErpeBe MOBEPXHOCTH MOTYT BO3HUKATh TOHKHE IISATHA
MapTEHCHUTa C TOBBIMICHHOH TBEPJOCTHIO, YTO TAK)KE Yallle BCETO SBISIETCS Ae(EKTOM.

2. BnusHue ynpyrux cBOHCTB HCIBITYEMBIX U3AETUN.

Metox Y3U ocHOBaH Ha U3MEPEHHH COOCTBEHHOW PE30HAHCHON YacTOTHI
KOJIEOATEIBHOTO CTEePXKHSA JaT4MKa, aKyCTHYECKH CBSI3aHHOTO C U3JENHEM depe3
OTHEYAaTOK, CO3JaHHBIA anMa3oM. Pe3oHaHCHas dYacTOoTa 3aBHCHT OT IapaMeTpoOB
JaT4rKa, KOTOPBIE 3afaHbl KOHCTPYKTHBHO, OT IUION[AAH OTIEYaTKa, 4TO IO3BOJIAET
HMEpPSATh TBEPAOCTh, a TAKXKE OT YIPYTHX CBOICTB caMOro M3zenusl.

2.1 BrusHue MoIyns yIpyrocTd MaTepuana U3Aeius.

IMokazanust Y3U-TBepIOMEpOB 3aBUCAT OT MOAYJS YIPYTOCTHM Marepuaia
WCTIBITYeMBIX W3JeNMd W B MeHbIIeH cremeHH oT kodddumuenta Ilyaccona.
AGcomoTHOE OONBIIMHCTBO KOHCTPYKIIHOHHBIX CTalledl MMEeT MOIyNb YIPYTOCTH
okoio 200000 — 210000 MIla. IToaToMy mpuOOpEI, OTKATHOPOBAaHHBIE HA CTaJIBbHBIX
obpasmax, He TpPeOyIOT IepecTpOWKHM IpH H3MEPEHHAX Ha pPa3IMYHBIX MapKax
KOHCTPYKIIMOHHBIX CTaJeil.

IIpu HE0OXOAUMOCTH TPOBEACHUS H3MepeHui TBepaoMepoMm Y3UT-3 Ha
Marepuaiax ¢ JAPYrMM MOJAYJEM YHPYrocTH (Y4yryH, pa3jnyuHbIe CIUIaBbl, IIBETHBIE
METaJUIBI) PEKOMEHAYeTCs IMPOBECTH TPAagyHpoBKy Mo M. 2.4.2 wuiam oOpaTuUThC K
paspabotunky. HE PEKOMEHIVYETCS camocTosiTensHO TepecTpauBaTth Hpuodop,
MOCKOJIBKY B CTAHIAPTHOM BapHAHTE AWAIa30H BO3MOXKHOW MEPECTPOUKH OTPaHNIECH.

2.2 BriwmsHUWE yIpyTrux pe30HaHCOB H3ENHs.

N3 cka3aHHOTO BBIIIE CIIEAYET, YTO NMPABUIbHBINA pe3yibTaT MeronoM Y3U
OyleT MOJydeH, eCllM PE30HAaHCHAs 4acToTa, M3MepseMas NpudopoM, ONpeneseTcs
TOJIBKO KOHCTPYKIHMEH AaTduKa M IJIOIIAAbI0 OTIedaTka (IpU 3aJaHHOM MOAyJe
ynpyroctu). OgHaKo, MOCKONBKY B KOJeOaTelnbHOW CHCTEME Y4acTBYeT TaKXkKe caMo
u3enve, WMeEIoImee COOCTBEHHBIE YIPYIMe pEe30HAHCH, Ha MPAKTHKE MOXKET
BCTPETHTHCSA CUTYyal¥s, KOTAa KaKoH-TMO0 M3 “HNapasHTHBIX” PE30HAHCOB H3EIHS
nomnajaeT B pabounii auamason npudopa (urst Y3UT-3......18 - 23 xI'm).
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TPaAUIIMOHHBIMU METOAAMHU TOJIBKO, €CIIU TBEPAOCTh BONU3H MMOBEPXHOCTH AOCTATOYHO
ogHOpomHa mo riuyOmHe. Ecian Ha HOBEpXHOCTH W3ENUs €CTh TOHKHH CIIOH C
TBEPIOCTHIO, 3HAYMTENPHO OTJIMYAIOMIEHCS OT CepIUEBHHBI, Pe3yJbTaT H3MEpPEeHHUH
MetonoM Y3 MokeT oTandaThes (MHOTa CYIIECTBEHHO) OT Pe3yJIbTaTOB MCIBITAHMN
TOTO e H37enns MetoJoM Pokseta i Bpunems, BciencTBie OOIBIIOTO pa3IHdus
B INTyOMHE MPOHUKHOBEHHUS HHIEHTOPA.

Hmxe paccMaTpuBaroTCsi OCHOBHBIE MPUYUHBI 00pa30BaHUs MOBEPXHOCTHBIX
CJI0€B C INOBBIIIEHHOW MM MOHM)KEHHOW 10 CPAaBHEHUIO C CEPALEBUHON TBEPAOCTHIO
(cmydau crienManbHBIX YIPOYHAIOMUX 00pabOTOK MOBEPXHOCTH HE YUUTHIBAIOTCS).

1.1 Haknen oT MexaHUYECKOW 00pabOTKH.

JIrobas MmexaHuueckass 00paboTKa B OOJIBIICH MM MEHBIICH CTEEHH CO3/1aeT
Ha MOBEPXHOCTU HM3ICIUil CIOW MOBBINICHHOH TBEpAOCTH. IIpU 3TOM, YeM MEHBIIE
TBEPJOCTh M3JACNUs W YeM Oojee rpybas oOpaboTKa TIpoOBeleHa, TeM TIyOke
HaKJICTIaHHBIN CJION B TeM OOJIbIIIE eT0 BIMSHHUE Ha PE3yJIbTaT H3MEPCHUI.

Tak, mnst n3genuii ¢ TBepaocteio meHee 200 HB He Tonpko ¢pesepoBanue u
TOYeHHe, HO W rpyboe nuMdoOBaHHE MOXET IMPHUBECTH K CYIIECTBEHHOMY
(mo 10 - 20 HB) 3aBeimeHuro mokasanuii  Y3M-TBepaoMepoB MO CpPaBHEHHIO C
cep/ueBuHO. [T03TOMY MPH MOATOTOBKE y94acTKa HU3EIHsI [0/l K3MEPEHHUE JKeIaTEIbHO
JIOBOJIUTH MOBEPXHOCTh TOHKOM IUTH(OBKOH, YTO, KPOME TOTO, MO3BOJISICT MOBBICUTH
TOYHOCTh H3MEPCHHH.

W3penus, NpoLICAIINE YIPOYHSIOMYRD 00paboTKy (TBEpaOCTh  BBILIE
250 - 300 HB) mMeHee CKIIOHHBI K HaKJIEMy, MO3TOMY IJIsl HUX TOJBKO Tpy0Oe TOYeHHE
win (ppe3epoBaHHe MOXKET 3aMETHO MOBBICHTH TBEPAOCTh MOBEPXHOCTHOTO Ciosi. B
9TOM CIly4ae MPH MOArOTOBKE MOBEPXHOCTH JAOCTATOYHO CHATH NLUTH(OBAHUEM CIIOH 0
0.1-0.15 mm.

1.2 O0e3yrieposkeHHbIH CIOH.

VY wuznenuii, npomeqmnx BEICOKOTEMIIEPATYPHYIO TEPMHYECKYI0 00paboTKy
(3akanka, HOpMalM3alys, KOBKA, TOPAYMH NMPOKAT M T.II.), BOBMOXKHO 0Opa3oBaHHE
TIOBEPXHOCTHOTO CJIOS C MOHIKEHHOH TBEPIOCTHIO BCIEACTBHE 00€3yTIepOsKNBAHMS.

IIpu Hammumm Takoro cios mokasanus Y 3M-TBepaomMepoB OyAyT 3aHHKECHBI
10 CPaBHEHHIO C TBEPJOCTHIO CEPAIEBHHBI. DTO HE BCErJa SIBISIETCS HEIOCTATKOM,
MOCKOJBKY BO MHOTHX CIydYasx OO€3yTJIEepOXKEHHBIH CIOW HENOIyCTHUM, NPH ITOM
MmeTobl PokBenna nnu bpuHems yacTo He BBISBISIOT €r0, €CIH TOJNIIUHA CIOs Maja.
Ecnu 06e3yriepoxuBaHue AOMyCTUMO U TpeOyeTcss M3MepsITh TBEPIOCTh CEepALCBHUHEI,
HEOOXOIMMO B MeCTe M3MepeHusl CHATh numudoBkoi cioi 10 0.2 MM riyOuHOHN (Kak
MpaBmiIo, 00€3yrIIePOKEHHBII CIIOH HE MPEBBIIIACT YKa3aHHOM TOJIIUHBI).
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3a pe3ynpTaT CUMTATH CpelHee apudMmeTHueckoe 3HadeHHe. Pa3max 3HadeHHH

(pa3HOCTh KpallHUX 3HAYCHHUI) B CEPHH M3MEPEHHUI HE JOJDKEH MPEBBIIIATh yTPOCHHOM
MOTPENIHOCTH 110 11. 2.2. B mpoTuBHOM citydae o0a KpaifHUX 3HaueHUS] OTOPOCHUTH, KaK
HPOMaxH, ¥ IOBTOPUTH JIBa H3MepeHus. [Ioka3aHus COXPaHAIOTCS B TEYEHHE HHTEpBasa
BpeMeHH He MeHee 20 ceK. ¥ U3MEHSIOTCS aBTOMaTHYECKU IIPH HOBOM M3MEPEHHUH.

2.3.1.9. B TBepaoMepe MpeayCMOTPEH aBTOMATHYECKUI KOHTPOJb MUTAHHS.
Ilpy cHWKEHUM HampsHKeHUs Oaraped 1O YPOBHS OJIM3KOro K HEJOIyCTHMOMY Ha
JICIUIee TTOSIBISIeTCST MUTAIONIMH 3HaK Oatapen. PaborocmocoGHOCTE pubopa, oHaKo,
npu 3ToM coxpansercd. Korna HampspkeHme Oataped CTaHOBUTCS HENOITYCTHMO
HH3KHM, 3HaK 0aTapen He MuraeT. B aTom cirydae Garapero ciemyer 3aMeHUTb.

2.3.1.10.Ipu paboTe ciexyeT Y4YUTHIBATh, YTO HIPHOOP IaeT ITOKa3aHMS
Ha wW3genMsax Jro0oi TBepgoctd B obeumx mkamax (HB, HRC), Ho TownHOCTBH
no m. 1.2.2 rapaHTHpyeTcs TOJNBKO B JMANa30HaX 3HAYCHMi, NPUBEJCHHBIX B IYHKTE
1.2.1. Ecnu pe3ynbpTaT W3MEpEHHs BBIXOOUT 32 TPAHUIBI YKa3aHHBIX JHAIAa30HOB,
pe3yJIbTaT HENb3S CUHTAaTh JOCTOBEPHBIM.

2.3.2. 3mepenus Ha NWIMHIPHYECKUX TOBEPXHOCTSX.
2.3.2.1. Hametp OMOpHOE KOJNBIO JUIS IIWJIMHAPHUYCCKUX TOBEPXHOCTECH
(BXOIUT B KOMIUIGKT IOCTAaBKH) HA OCHOBAHHE HACAJKH, 3aKPCNUTh BHHTAMH H
MIPOM3BECTH M3MepeHus 1o 1.7.1.
2.3.2.2. Konp1o obecrieynBaeT BO3MOXHOCTh pabOThl Ha MOBEPXHOCTSIX C
paznycoM KpHUBU3HBEI OT 5 110 50 MM.

2.3.3. U3mepenus Oe3 HacaaKu.
2.3.3.1. Ins u3MepeHUsl TBEPAOCTH B TPYAHOAOCTYHHBIX MecTax (B masax,

TajlTelsiX, Ha 9BOJIBEHTAaX 3yObEB IIECTEPEH) MOXKHO HPOW3BOAUTH U3MEpeHHs Oe3
Hacajaky. [l7ist 3TOro CHATH HAcaJKy, aKKypaTHO YCTAaHOBHTH JATYHK MEPIECHIUKYISIPHO
KOHTPOJHMPYEMOMY YYacTKy HOBEPXHOCTH M IUIaBHO HaXaTh 10 ymopa, wnzberas
HAKJIIOHOB M MOBOPOTOB JaT4yMKa. YJEPXKUBaTh [aT4UK J0 OKOHYAHHS 3BYKOBOTO
CHTHAJIa, 3aTeM IUIABHO OTIIYCTHTh U CUHTATh OKA3aHHS.

2.3.4. lllepoxoBaTOCTh TOBEPXHOCTH B MeECTE€ H3MEPEHHs JOJDKHA OBITH HE
xyxe Ra0.5.

2.4 OcoGeHHOCTH KCILTyaTaIHH.

2.4.1. TlpuHuun nedcTBHsS TBEpIOMepa OCHOBAaH Ha HM3MEPEHHH aKyCTHYECKOTO
MMIIE/IaHCca CTepKHs ¢ anMa3oM Bukkepca Ha koHme mpu HeGosbimoMm (okomo 20 H)
yCWIMH BAaBnIuBaHUS. MMrenanc omnpenensercs IUIOMAABI0 KOHTaKTa ajaMasa C
MOBEPXHOCTEIO, KOTOPAsl B CBOIO OYEpeb 3aBUCUT OT TBEPJOCTH Marepuaina. [Ipu crois
MaJIoM YCHJIMY BIABIMBAHUS TTyOHHA OTIIEYaTKa HEBEJIHKA, BCIEACTBHE YETO CHIBHOE
BIMSHME HA TOYHOCTh M3MEPEHHMH OKa3bIBaeT IIEPOXOBATOCTh IOBEPXHOCTH.
INorpemrHocTs no 1. 1.2.2 gocturaercs Npy LIEpOXoBaTOCTH He Xyxe Ra 1,25.
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IIpu GosbIIei MepoXoBaTOCTH MOTPEITHOCTD OTACIBFHOTO U3MEPEHNUS BO3pacTaeT.
VBenuunBas ~ KOJMYECTBO  HM3MEPEHHH, CIIydallHyl0 IIOTPEIIHOCTh  CPEIHETro
apuU(QMETHIEeCKOr0 MOXXHO YMEHBIINTh, HO B JIIOOOM cilydae IIEpOXOBATOCTh
MOBEPXHOCTH J0JDKHA OBITH MEHBLIE TTTyOUHBI OTIEYaTKa (CM. IpunoxeHue 1)

Bo3MOXXHOCT, TpUMEHEHUs] TBEpAOMEpa Ha TIOBEPXHOCTSIX C  OonbIuel
IEPOXOBATOCTHIO TOKHA OBITH 000CHOBaHA NMPOBEJCHHEM UCCIEAO0BAHUN B CPAaBHEHUU
¢ U3MepeHusIMu TBepaomepoM Poksesta wim bpunemns.

2.4.2. Pe3ynbTaThl M3MEPEHUH 3aBHCST TaKXKe OT MOIYJIS yIIPYyroCTH MaTepHaia.
TBepaomep oTkamubOpoBaH Uit pabOTHl HAa KOHCTPYKIMOHHBIX YTJICPOAWCTBIX U
HU3KOJIETUPOBAHHBIX CTAAX (Momyns ympyroctr 200000 — 210000 MIla).
Hcnonb3oBate mpHOOp [UII HW3MEPEHHS TBEPAOCTH MaTEepHalioB, 3HAYUTEIHLHO
OTJINYAIONIUXCS TI0 MOAYJIIIO YIPYTOCTH OT CTalel, Helb3s.

IIpu HeoOxomumocTH pabOTEl Ha OPYTHX MaTepHalax MOTPEOUTENb MOXKET
CaMOCTOSITENIBHO COCTaBHTh TPaJyHPOBOYHYIO TaOMHIy MM TpaduK, HCIOIb3Ys
mkanmy HB B kawectBe ycmoBHOH. [[ns 3TOro HEOOXOOMMO MOATOTOBUTH 0Opa3Ibl
U3 JAHHOTO MarepHaia C pasiMYHOH TBEPAOCTbIO, H3MEPEHHOH CTaHAapTHHIM
MerozoM (crarumdeckuMm). KommdecTBo o0pa3inoB HOMKHO OBITH HE MeHee 5, a HX
TBEpPIOCTb JOJDKHAa OBITh PAaBHOMEPHO paclpeleieHa BO BCEM JMala3oHe,
HEOOXOIMMOM ISl peUIeHHs 3aadH.

2.4.3. IcTo4yHUKOM OOMBIION MOrPEHIHOCTA MOXET ObITh HEAKKypaTHOCTh IMpU
YCTAaHOBKE W MPIDKUME AaTyuka. lIpw ciuimmkoM OBICTpOM MPIDKHME, €CITH aaMa3s
BHEJPSCTCS C yAapoM, MoKa3aHus OyayT 3aHIbKeHbl. [IoBOpOT JaTdmka MM KadaHHS
€ro, KOTJia aJiMa3 KacaeTcs IIOBEPXHOCTH, TAkKe MOTYT IPHBECTH K OOIBINOH OmIIOKe.

2.4.4.Tlepen KOHTPOJEM OCO0O OTBETCTBEHHBIX OOBEKTOB PEKOMEHIYETCS
MPOBEPUTH NPHOOP Ha 00pa3Iax H3BECTHON TBEPAOCTH.

2.4.5. 3anpemiaercss ABUTaTh JATYMK C NPHXKATBIM K IOBEPXHOCTH alMa3HBIM
MHJCHTOPOM, 4YTO MOXET BBI3BaTh CKOJI  OCTPUS ~ QJIMa3HOW  NHPAMHUABI.
Obeperats mpubdop oT yaapoB. [Ipn HaIMYMK CKOJIOB MHIEHTOPA, BMSTHH Ha KOpITyce
npubopa, TpPemWH HA JKUJKOKPUCTANIMYECKOM  HHIWKATOPE  IpenpHsiTHe-
HM3TOTOBUTENh CHUMAET C ceds rapaHTHiiHble 00s3aTenbcTBa. PeMOHT mpubopa B 3THX
CITy9asiX MPOU3BOAUTCS 32 CUET NPEANPUITHI-3aKa3uNKa.
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U3MEPEHUE TBEPJOCTHU
METOAOM VIJIbTPA3BYKOBOI'O MMIIEJAHCA (Y3H1).

B nmaHHOM HpHIOKEHHH paccMaTpHBaroTCs ocobeHHocTH MeToma Y3MU, Ha
KOTOPOM OCHOBaH IpUHIMI JeicTBua TBepaomepa Y3UT-3. OToT MeTox
UCTIONB3yeTCs BO MHOTUX HPHOOpaxX-M3MEPHUTENSIX TBEPIAOCTH OTEUECTBEHHOTO H
3apy0e)KHOTO MPOU3BOACTBA (Hampumep, cepus pubopoB Mukpoayp GUPMBI
“Kpaytkpemep”). TBepaomMepsl pa3HBIX (pUPM MOTYT pa3indaThCsi KOHCTPYKTHBHBIMU U
CXEMHBIMH PELICHUAMH, CEPBUCHBIMU (YHKIUSIMU U T.I., OJHAKO, CYIIECTBYET Dsf
0coOeHHOCTeH, onpenensieMbIX OOIUM MPHHLUIIOM IEHCTBUS, KOTOpbIe HEOOXOIMMO
YUYUTHIBATh NpH padote ¢ mpudopamu, peanusyromumu Metor Y 3U.

1. BiusHHME MOBEPXHOCTHOIO CIIOSL.

Mo ¢wusmueckoit cymmoctn Meton Y3U nHambonee OMM30K K METOAY
U3MEpeHHs TBEpJOCTH IO BuKkepcy ¢ MamblM yCHIMEM BHABIUBAHHSA AIMa3HON
nupamuasl. B mpubopax pasHbIX (upM Harpyska Ha HHACHTOP MOXKET OBITH pa3nyvHa,
HO, KaK TpaBwWjio, OHa He mpeBblmaer 5 krc (Mukponyp). [dms Y3UT-3 Harpyska
cocraBysieT okono 1.5 krc. I'iyOMHa NMPOHMKHOBEHWS HHASHTOpAa B MaTepHal IIpH
3TOM HE3HAYMTENIbHA, YTO MOXKET OBITh OJHOI N3 OCHOBHBIX IPHYMH HECOBIAJCHHUS
Ppe3yJIbTaTOB U3MEPEHUI TBEpIOCTH MeToaoM Y3U 1Mo CpaBHEHMIO C TPaIUIMOHHBIMU
Meronamu Pokseria u bpuneris.

Hwxe npuBoanTcs rimyOrHA OTIIEYaTKa IS CTAJIN C TBEPIAOCTBIO 0K0JI0 40 e
HRC npu ucnbITaHUAN pa3IHIHBIMA METOIAMH.

Bpunemns, HB, mapuk 10 MM, Harpy3ka 3000 KIC. ....oovevvviiiennenne 250 mxm
POKBEIIT, HRC.....ooiiiiiiiiiii i 140 MxMm
Bukkepe, HV, Harpy3ka 100 KIC .........covviiiiiiiniiiiniiniciis 100 MmxM
Bukkepe, HV, Harpy3ka 5 kr¢ (MHKPOZYD) ..ovcvvrivieriiniiiiinininns 22 MKM
Bukkepe, HV, Harpy3ka 1.5 Krc (Y3UT-3)...cccoovvvncrniinrcine 12 MM

IMpoBenss m3MepeHme  MIOOBIM M3  YKA3aHHBIX ~ METOJIOB,  MOXKHO
BOCIIONIb30BaThCA TaOIHUIIAMH COOTHOIICHHUS YHCEI TBEPIOCTH (MPUIIOKEHHE 2), YTOOBI
MOTYYUTh 3HA4YEHHE TBEPJOCTH B TpeOyeMbIX equHumax. IIpuOopel, peammsyromiue
meron Y3U (B Tom uucine Y3UT-3), kak mpaBuio, cpasy KaIHOpYyIOTCS B €AMHMIAX
HanbOonee ynorpeburensHbix mkan HB, HRC, a tBepmomepsl cepun «Muxpomyp»
MMEIOT NaMATh C BCTPOSHHBIM allOPUTMOM II€PEBOJA, YTO MO3BOJIAET MOJIyyaTh YKcia
TBEPHAOCTU B J'llOG])IX CANHUIIAX.

OpnHako, ciIemyeT yIUTHIBATH, YTO HE3aBHCHMO OT TOTO, B KAaKMX €IMHHUIIAX
MOydYeH pe3yNbTaT, (aKTHUECKH TBEPIOCTb M3MEPSIETCS B TOHKOM CJIOE€, TOJIIMHA
KOTOPOTO OIIPENEeNseTCsl Harpy3Kod Ha ajiMa3 M TBEpAOCTHIO MaTephaia, I03TOMY
nokasanust  Y3U - TBEpOMEPOB COBMANAIOT C pe3yNbTaTaMH HCIBITAaHHI
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10. IBIDKEHUE B OKCIUTYATALIUA

Hata T'ne Hata Hapabotka [Ipuunna
ycra- yCTaHOBJIEH CHATHUSA C Havasa nocie CHATHA
HOBKH IKCIUTyaTallUH | TOCICAHETO

pEeMOHTa

Mo ncreuennn cpoka ciry>kObI TBEpAOMEPA, ECIIM OH HE MOIJIECKUT AATbHEHIIeMy

11. CBEAEHUWA OF YTUIIM3AIIUN

PEMOHTY, YTUIM3ALMIO IPOBOAUT MPEINPHUSTHE-BIIAIEIEI] [0 CBOEMY YCMOTPEHHUIO.

Cl'IeL[I/IaJ'[I:HI:Ie Tpe603a}mﬂ mo 0e30MmacHOCTH H METOAaM YTHIM3allMU HE

MpEaABABJIAIOTCA.
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3. TEXHMYECKOE OBCIIYXXUBAHHUE TBEPJOMEPA.

3.1.B mepepbiBax DSKCIUTyaTanuu mnpubopa Oosiee 3-x JIHEW BO W30ekKaHUE
BBITEKAHMS JEKTPOINTA U3 OaTaper U MOpYM KOHTAKTOB OaTapeiHOro oTceka OaTtapest
u3BJIeKaeTcsa U3 mpubopa.

4. IIOBEPKA

4.1.IloBepky TBepaoMepa MPOU3BOJHUTH B COOTBETCTBHU C METOJIMKOI HMOBEPKH
MIT 427113-002-20872624-2011 "V3mepuTens TBEpAOCTH yabTpa3BykoBoil Y3UT-3.
MeTtoauka nmosepku".

MesxmnoBepouHsIif HHTEpBAl - 1 Tox.

4.2.IlpaBo Ha moBepky TtBepaoMepa Y3UT-3 uMEOT aKkKkpeAWTOBAaHHBIE B
COOTBETCTBHU C 3aKOHOJAATeNbcTBOM Poccuiickoit ®enepanmu 00 aKKpeIuTaH B
HALMOHAIBHOHM CHCTEMe aKKpeJHTalUH Ha MPOBEICHHE MOBEPKU CPEACTB M3MEPEHUH
IOpUANYECKUE JIUIA ¥ UHIUBUTyaIbHbIE TIPEeIIPHHIMATEIIH.

4.3Ilpn HEBO3MOXXHOCTH HPOBEICHHS HEPHOJUYECKHX ITOBEPOK IO ajpecy
HoJb30BaTeNel, oOpamarscs K H3roTOBUTENI0. B 3TOM citydae OyzeT mpoBeaeHo Takxke
TEXHUUYECKOe 00CIy)KUBaHUE TBepAOMepa (0e3BO3ME3/IHO).
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5. BOBMOXXHBIE HEMCTIPABHOCTHU 1
METO/IbI UX YCTPAHEHU A

Bo3MorkHBIE HEUCTIPAaBHOCTH M METO/IBI UX YCTpaHEHHs NPHUBEIeHbI B Tabnuiie 1.

Tabmuma 1
OmnncaHue HEHCIPaBHOCTH | Bo03MOXHBIE IPUYUHEI Ycrpanenne
HEHCIIPABHOCTH
IIpubop He BKIIOYAETCA e paspspkeHa Oatapest ® 3aMEHUTH OaTapero
e OOpBIB NMPOBOJIa KOHTAKTHOI! | ® yCTpAaHUTH  OOpBIB
KOJIOZIKH
® IUIOXOH KOHTaKT KOJIOJKH C | ® BOCCTaHOBHTH KOH-
Oarapeeit TaKT
Pesynbrar M3MEPCHHUSA | @ CIy4alHbIA IpoMax ® [IOBTOPUTH H3MeEpe-
CHJIBHO BBINAJAET M3 psija HHE
U3MepeHu

BHUMAHUE! B ppyrux ciy4asx oOpamarsCs K H3TOTOBHUTENIO. [lOMBITKH
CaMOCTOSITEJIbHOTO PEMOHTa MOTYT IPHUBECTH K HEOOPaTUMBIM IOBPEXICHHIM
TBEpOMeEpa.

6. TEKYIIIUIA PEMOHT
KoHcTpykimst TBepaoMepa BHIITOTHEHA TAaKUM 00pa3oM, 4To He TpeOyeT IIIaHOBO-

IpeaynpeInuTeabHOro peMoHTa (KpoMe cirydaes 1o 11.5). B ciyuae BeIxoJa TBepaomepa
U3 CTPOSI PEMOHT NPOU3BOANUTCS TOJBKO MPEANPUSITHEM -H3TOTOBHUTEIIEM.
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7. CBUAETEJIbCTBO O ITPUEMKE

W3meputens TBeppocTu yipTpazBykoBoi Y3UT-3, 3aBojckoil HOMep
cootBercTByeT TY 4271-002-20872624-00 1 npu3HaH roHBIM JAJISI KCILTyaTalllu.

JlaTa BbIycKa

M.IL OTBETCTBEHHBIH 32 IPUEMKY:

8. PECYPCbI, CPOKH CJIYXXBbl U XPAHEHU I,
TAPAHTHU U3IOTOBUTEJIA

8.1.M3roToBUTEND TapaHTHPYET COOTBETCTBHE TBEpPIOMEpa TPeOOBAHUIM
HACTOSILEr0 Iacnopra HpH COONMIOAGHHM MOTpeOUTEeNIeM IIPaBUI HKCIUTyaTalluH,
TPaHCHOPTHPOBKH U XpaHEHUSI.

8.2.TapaHTHHHBI CpPOK SKCIDIyaTalMH - 3 ToJa ¢ MOMEHTa cpadd mpubopa
HOTpeOUTEITIO.

83.Ecim B T1BepmoMepe OynyT oOOHapy>KeHBI HEHCIPAaBHOCTH IO BHHE
M3TOTOBUTEINS B TEUCHHE TAPAHTHHHOTO CPOKa, TBEPJOMEp MOISKHUT O€3B03ME3THOMY
PEMOHTY WU 3aMEHE.

8.4.'apanTHiHBII CPOK XpaHEHHUS - 3 TOAAa C MOMEHTA H3TOTOBJICHUSI.

8.5.YcTaHOBIIEHHBIH CPOK CITY>KOBI 10 CIIHCaHUS — § JIeT.

8.6.Anpec m3roroputens: 620078, r. EkarepunOypr, yn.Ctyaendeckas, 55 ,

AO «HIIO «MuTpoTect», Ten./d (343) 227-05-63, 227-05-71

E-mail: ndt-lab@introtest.com

http: //lwww.introtest.com

9. [TIPABUJIA XPAHEHUA U TPAHCIIOPTUPOBAHUA

9.1.B nomereHnsaX Al XpaHEHUsT TBEPOMEpPa COIEPKAaHKE TBLIH, TTAPOB KUCIIOT
W IIeNovYeil, arpecCHBHBIX Ta30B W JAPYTUX IpHMeceil, BBI3BIBAIOLIMX KOPPO3HIO,
JTOJDKHO COOTBETCTBOBaThH arMocdepe tuma 1 o 'OCT 15150.

9.2.YcnoBusi XpaHeHWsT ¥ TPAHCIIOPTUPOBAHMS B  YAacTH  BO3ACHCTBHS
KIMMaTH4YecKuX (akTopoB BHemHel cpens - 1J1 mo TOCT 15150.



