3A0 «<HITIO «<MHTPOTECT>»

i'h;_:

=

OKIT 42 7113 YTBEPXJIAIO

Hupexrop HITO «MaTpOTECT»

B.N.Muponerko

M3MEPUTEJIb TBEPJOCTHU YJIbTPA3BYKOBOU

Y3UT-3

PykoBozcTBO 10 KCILTyaTanuu

PD 427113-002-20872624-2011

r. ExarepunOypr

2011 - -

i
s

-

-

N

e

B DR E R

T

TEAEPANGHOE AFEHTCTEBO

MO TEXHWYECKOMY PEMYNMPOBAHWID M METPONOT MM

CBUAETE/IBCTBO

off YyTEGpEAEHMA TUNE CREACTE A3MEDEHMA

RU.C.28.058.A Me 45088

s CpoK AeRCTEAR 20 26 pewalpn 2HE T,

HAMMENDRAHHE THIA CREACTA MIMEPEHHH
MP." TR RAOCTH mlm YIUT-3

b

Fasecrireits Pysonanmes
e ACUTRINOND ATEHTETRA

-.f-
T S

HHPGTEET‘MWWW r. Eﬂw
Wﬁﬂﬂ-ﬂﬂﬂ :‘l:lﬂ-'l'l

FOKYMEIIT 1A TIOBEFKY
M 427113-002-2087 2624-2011

HITTEPBAA MEKITY TIOBEPKAMM 1 foa

Tnm  cpegcmn  rsecpoinl]l  FTRCPHGISH  TIPHKIOM eaepamneTy
TEXMIPICCEONY PETFANpOBHI 1 MeTPOmoTEN or 26 nexafpa 2011 r. ?tu_;lh

Ommcanes minn  cpeicTn  maepoeidl  ERIRcTeR RN AN TR BORE M
K A TONIZEMY CRIACTEARETRY.

,ﬁ'-'i P L?H

.

b 003110

-.l't'\.- e
e

iy

oFle g o

Y

]
= )

~
b

-y

oy SRy
= gl TRy

o

gt gt

E

o

o

i

i
e

i
o

O

-

o



-3-

COJIEPYKAHUE

1. OTIMCAHME ML PABOTA ......ooiiiiieiene e
1.1 Ha3HAYECHHUE HUBHEIIHSL. .....ccevvrnreeieerrrinseeeeresssnnssesseresssnseeeeees
1.2. TexHMYECKUE XapaKTCPUCTHKH. ......
1.3.COCTaB U3AEIHUA ....eeeeeeeeeeeeeeeeeennn,
1.4.YcrpoiictBo 1 pabora
1.5. CpencrBa u3MepeHuUs], THCTPYMEHTHI U IPUHAIEKHOCTH. ..... D
1.6. MapkupoBka
1.7, VITAKOBKA. ...cc.veiiieiiieciiee e

2. UCTIOJIB3OBAHUE 110 HASHAYEHHIO...........

2.1.VkazaHust Mep OC30MACHOCT ... ...c.vveerveeaneennnns

2.2. TloaroroBKa U3Aeus K HCIOIBE30BAHUIO

2.3.MICIIONIB30BAHUE UBLIEIIH ........cceeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e e

2.4.0CO0CHHOCTH IKCIUTYATALIAT ...vveeeveenveesnveesueeesaeeasnesanneesseeans
3. TEXHYECKOE OBCJIIYXXUBAHUE TBEPIOMEPA............... 9
4. TIOBEPKA ... 9
5. BOSMOXXHBIE HEMCIIPABHOCTU

U METOABI UX YCTPAHEHUS ..., 10
LT o 11 (0] 5 1 AR 10
7. CBUJETEJIBCTBO O ITPUEMKE ........ccovvvveeeiiiiiiee e, 11
8. PECYPChI, CPOKU CJIYXBbI U XPAHEHNS],

TAPAHTHUM UBI'OTOBUTEJISA ... 11
9. ITIPABUJIA XPAHEHUS U TPAHCIIOPTUPOBAHUA ........... 11
10. IBIDKEHUE B DKCIUTYATALIAN ..o, 12
11. CBEAEHUSA OB YTUJIN3BALIUUA ..., 12
ITPUJIOXEHME 1

IMTPUJIOXEHUE 2
IMTPMJIOXXEHUE 3

[Iepexntouarenn
mxain HB/HRC
=
= Y (
&=l -
K 7]
HOIIKa Py
BKIIFOYEHHUE/TIOICBETKA O wy]
b3

YKuakokpucTamTnae CKui
WHIUKATOP

OnopHoe KOJIBIIO
JUT TATTMHAPUYCCKUX
MOBEPXHOCTEN

T

Puc. 1

Hacagka mst
TTOCKUX
TIOBEPXHOCTEN




-5-

Hacrosmee pykoBOACTBO IO IKCIUTyaTallMM PacHpOCTPAHSIETCS Ha M3MEPHUTEIh
TBEPHOCTH yIbTpa3BykoBoit Y3UT-3 (mamee — TBepaoMep Wim IprUOOp), BHITYCKAEMbIi
cormacao TY 4271-002-20872624-00 u COmepKUT CBEIACHUS O TEXHHYSCKUX
XapaKTepUCTUKAX, KOHCTPYKIUM, NpHHIWIE [ACHCTBHSA, a Talke yKa3aHHd,
HEOOXOQWMBIC JUIS MPABWIBHOM 1 O€30macHOM AKCIUTyaTalMk  TBEpAOMEpa.
K TexHmueckoMy OOCTYy)KHBAaHHIO TBEpAOMEpa JOIyCKAIOTCS JIMI[A, HMEIOIIUe
KBAIN(UKAIMIO U ONBIT pPabOTBl C W3MEPHTEIBHBIMH IPUOOpaMH, HW3YJHBIIHE
HACTOSIIEe PyKOBOJCTBO.

1. OIIMCAHUME U PABOTA.
1.1 Ha3zHaueHue u3aenms.

1.1.1.Vi3mepurenp TBEpHAOCTH YibTpa3BykoBoit Y3UT-3 (mamee - TBepaoMep wWix
npubop) TMpeaHa3sHAdYeH Ul M3MEPEHHS TBEPAOCTH HA MOBEPXHOCTH H3ICIHM 13
KOHCTPYKIIMOHHBIX CTalel M [APYrMX MaTepHaloB, OMM3KMX K HUM IO MOIYIIO

YOPYrOCTH.
1.1.2.YcnoBust 9KCIUTyaTaIHN:

TeMIIepaTypa OKpPY»KaloIero Bo3ayxa or +5 no +40° C;

OTHOCHTEJIbHAS BIa)XHOCTh Bo3ayxa 10 95% npu temneparype 30° C;
aTtmocdepHoe gasienune or 84 o 106,7 kIla (ot 630 g0 800 Mm.pT. cT.);
[UTaHUE OT BHYTPEHHETO HCTOYHUKA IIOCTOSHHOTO TOKa HampshkeHueMm 7,5-9B.

1.2. TexHUYECKUE XapPAKTEPUCTUKH

1.2.1.JInana3on u3MepeHus TBEPIOCTH B €ANHUIIAX
HRC s or 20 o 70
HB oottt ot 80 no 450
1.2.2. TIpenens! gonycKkaeMoii aOCOMOTHOM MOrPEIHOCTH H3MEPEHHS TBEPIOCTH:

- no mkaie Poksenna C B nuanasone or 35 1o 70 HRC, ue 6onee +1,5 HRC
- no mkase Poksenna C B nuanasone or 20 1o 35 HRC, ue 6onee............... +2,0 HRC
- 1o nikasie Bpuserist (HB), HE GOMEE .....vvvvveveerieieieieeiie e e +15,0 HB

IMPUMEYAHUE: YkazaHHast B JAaHHOM ITyHKTE IOTPEIIHOCTH OTHOCHTCS K
cpenHeapu(METHIECKOMY 3HAYEHHIO TBEPAOCTH W3 IIATH CJWHHYHBIX W3MEpEeHHH
(cpemu KOTOPBIX HET TIPOMAxoB). I[lOTPENIHOCTh ENMHUYHOTO WM3MEPEHHS He
HOPMHUPYETCSL.

1.2.3.BpeMst OTHOTO U3MEPEHHUS, CEK., HE OOIEC. .. .eervveevrearieiieerireanens 3
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1.2.4 apukarnus - uudpoBas ¢ 3aOMHHAHUEM PE3ylIbTaTa U3MEPEHHs
B TCUCHHUE, CCK, HE MEHEE ... vevveeeerreesrenieereanrenseenneasnessessneasnesseenneannes
LICHa ¢AMHUIBI Maamero paspsaa eq. HB
el HRC ..o 0.1
1.2.5.Pabouce HaMpsDKEHUE MTUTAHUS PUOOPA,B ..o 7,59
1.2.6.TToTpeOSIEMBIA TOK, MA, HE OGOJICE .....vveevveirieiiiiesiieenieeaeeesnneas
1.2.7.T'abapuTHbIe pa3Mepbl, MM, He Ooree
1.2.8.Macca npubopa ¢ gaTyukoM u Gatapeeii, kr, He Goiee............ 0,25

1.3. Cocras usnenus

1.3.1.B 0CHOBHOI COCTaB U3IEIUS BXOIAT:

1. Wismepuresnb TBEPAOCTH Y3UT-3 ....ooviiiiiiiiiiieceerc e 1 wrr.
2. Hacanxa Ha AaTyuk st pabOThI HA TIOCKUX TIOBEPXHOCTSX ........... 1 mr.
3. OmopHOe KOBIIO IS ITHHAPHIECKUX MOBEPXHOCTEH ...vvvvvveneenns 1 mir.
4. Barapest 6LROL, BF22 .......cooiiiiiiiiiiie e 1 wr.
5. PykoBozctBo mo akcrutyarauu PD 427113-002-20872624-2011 ... .1 ak3.
6. Metomuka nosepku MIT427113-002-20872624-2011 .................... 1 5k3.
T DYTIIAP ceevvvieeietiie ettt et e ettt e ettt e tb et e et e e et be e e anbb e e e e breaeanneeeanes 1 mir.

TTPUMEYAHMUE. Ilo cormacoBaHuto ¢ 3aKa34MKOM B COCTaB H3/ICIHUS MOTYT OBITH
BKJIIOUCHBI 00pa3ioBsie Mepsl TBepaocTH 2 pazpsaa no FOCT 9031 tuna MTP, MTB.

1.4. YcrpotictBo u pabora

1.4.1. KoHCTPYKTHBHO PHOOP COCTOUT U3 AIEKTPOHHOrO OJI0KA, TOMEIIEHHOTO B
METAUIHIECKAIl KOPITyC, W JaTYNKa IMIMHIPUICCKOH (OpPMBI, COSTUHEHHBIX MEXKITY
coboif Hepa3beMHO, 0e3 Kabemst CBSI3HM, YTO CYIIECTBEHHO IOBBIMIACT HAJECKHOCTH M
y106¢TBO paboThl ¢ prubopoM (puc. 1).

1.42. Ha BepxHell maHemu Kopryca OpHOOpa pAaclONOKEH KHIKOKPUC-
Taymuaecknii naaukarop. Kxonka Bxmodenus "' (oHa e BBIMOIHAET HYHKIIHIO
TIOZICBETKH) U TIepeKifouarens auana3onoB m3mepenus "HB/HRC" pacronoxensl Ha
60KOBOI (TOpIEBOIT) TOBEpXHOCTH Kopiryca (puc. 1).

1.4.3. BatapeiiHblii OTCEK PAaCIIONOKEH 10| HIKHEH KPBILIKOH Mproopa.

1.4.4. B coctaB nmatumka mpuOOpa BXOAAT aiMa3Has MUPaMU/a, HamasHHAS Ha

HUKENIEBBIH CTEp)KEeHb, HArpy30dYHas NPYKHHA, a TAKKe SJIEMEHTHl BO3OYXICHUS U
CbheéMa CHTHalA. DJIEMEHTH JaTYHKa Pa3MEIICHBI B XPOMHPOBAHHOM METAJUINYECKOM
KOpITyce, HMMEIONMM  pe3b00oBOe  COeAMHEHWE JUII  KPEIUIeHHS  HacaJok,
HpeIHa3HAUYCHHBIX TS paOOTHI Ha AETAJSIX PA3HOTO MPOGUIIS.
1.4.5. Tlpuamun neficTBus mpubopa OCHOBAaH Ha 3aBHCHMOCTH PE30HAHCHOH YaCTOTHI
MarHUTOCTPUKIIMOHHOIO CTEPXKHA ¢ aIMa3HOM NUpaMHUJOM HA KOHIIEC, BHEIPECHHOH B
TIOBEPXHOCTH KOHTPOJIMPYEMOT'0 U3/ENHS C 3aaHHBIM YCHJIMEM, OT IUIOMIAAN KOHTAKTa
aJMa3a ¢ MOBEPXHOCTHIO U3/ICIIHSL.
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1.5. CpencrBa m3MepeHust, THCTPYMEHTHI ¥ IPHHAUTIC)KHOCTH.

1.5.1. /Iyt KOHTPOJISI IOTPEITHOCTH TBEPIOMEPA TIOCIIE PEMOHTA M HACTPOHKHI
UCHONB3YIOTCS 00pa3uoBbie Mepbl TBepaoctH 2 paspsiaa mo I'OCT 9031 tuna MTP
C HOMUHAIIbHBIMU 3HaueHussMu TBepaoctu 25+ 5,45+ 5, 65+ 5 HRC, u tuma MTh
¢ HOMHUHAITBHBIMU 3HaueHusMu TBepaoctu 100 £ 25, 200 + 50, 400 + 50 HB.

1.5.2.JIn1s1 exeAHEBHOM MPOBEPKU pabOTOCIOCOOHOCTH TBEPIAOMEpPA MOTYT
MIPUMEHSTHCSI KOHTPOJIBHBIE 00pa3Iibl IPOU3BOIBHOMN (HYOPMBI U3 TF000H yriIepoanuCTOi
WITH HU3KOJICTUPOBAHHOI CTalH, yIOBICTBOPSIOIINE CIICIYIOLIUM YCIOBHSM:

Tonumua He Menee 10 MM, mIepoxoBaTocTh MOBepxHocTH He Xyxe Ra0.5.
3HaueHHe TBEPAOCTH KOHTPOJIBHOIO 00pasia JOIKHO OBITH OMPEEneHO ITOBEPEHHBIM
TBepaomepom Y3UT-3 cornacHo n. 2.3 1 3aUKCUPOBAHO.

1.6. MapkupoBka

1.6.1.Ha nepeHeii KpbIIIKe TBEpIOMEpa HAHECEHO Ha3BaHHE U THII TBEPIOMeEpa.

1.6.2.Ha 3amHell KpbIIIKe TBEpIOMEpa HAHECEHO HAa3BaHUE IIPEATPHATHSA-
H3TOTOBUTEIISI M 3aBOACKOM HOMED.

1.7. YnaxoBka

1.7.1.1lpu mocTaBKe 3aKa34uKy TBEPAOMEp MAKYeTCs B KOKAHbIN QYTIsIp (BXOIUT
B 00S3aTENBHBIA COCTAB H3/ENMS), KOTOPHIM PEKOMEHIYeTCs WCIONB30BaTh W B
IpoLecce JalbHEHIIeH JKCIUTyaTaluy A NPEJOXPaHCHUs OT CIydailHbIX yOapoB U
JIPYrUX MEXaHUYECKHUX BO3JICHCTBUM.

2. ICTIOJIB30OBAHUE 110 HABHAYEHUIO

2.1.Vkazauus Mep 6e30MacHOCTH

B mpubope He MCHIONB3YIOTCS HANpPSHKEHWS, OMACHBIC UL JKU3HH W 3I0POBBS
YEIJIOBEKA.

2.2. TloaroroBka U3Aeaus K UCIIOIb30BAHHUIO
2.2.1.TTepen HayasIoM paboOTHI yCTAaHOBUTH OaTapero B OaTapeitHblii orcek. s 3Toro

CHATH 3aJHIOI0 KPBIMIKY NMpHOOpa, OTBHHTHB BHHT B IIEHTPE KPBIIIKH. YCTaHOBUTH
0aTapero W 3aKphITh KPBIMIKY, 3aKPENNUB BHUHTOM.
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2.2.2. Bximounth TpuOOp HaKaTHEM KHOMNKA @/{1’ ". Ilpu sTOoM mTpH
UCIpaBHOW Oarapee MUTAaHWS Ha WHAUKATOPE BBICBEUMBACTCS «EIMHMIA» B CTapLIEM
paspsize.

2.2.3. YcranoButs Tiepekirouaresib auanasonos "HB/HRC", pacnionokeHHsii Ha
OOKOBOI MOBEPXHOCTH KOpITyCa, B JKEIaeMOE IIOJIOKCHHE.

2.2.4.00patuTh BHUMaHKWE HA MHAMKALUIO 3apsijia UCTOYHHKA muTaHus. Eciu B
JICBOM BEPXHEM YIIIy WHIMKATOpa MOSBISAETCS 3HAK OaTaped M TOPHUT MOCTOSHHO, TO
Garapes HenpuroxHa k padore. Eciu 3Hak 6atapen muraer, paboTaTh emie MOXKHO, HO
pa3psin OGarapen ONMM30K K HEJOIMYCTUMOMY YPOBHIO, jKelaTelbHa 3aMeHa. Ecim 3Hak
Garapen He TOABISETCS, IPHUOOp TOTOB K pabore.

2.2.5.11pu Hannuuu KOHTPOIBHOTO obpasma (1. 1.5.2) pekoMeHIyeTCst IpOBEPUTH
paboToCOCOOHOCTh TBEpAOMEpPa, CENAaB Ha HeM u3Mepenus o 1. 2.3.1. Pesymbrar He
JIOIDKEH OTJIMYAThesl OT 3apuKCHpOBaHHOrO Ui oOpaslia 3HaueHWs Ooiee, 4eM Ha
BENIMYMHY morpemHocTd nmo m.1.2.2. B mpoTHBHOM ciiydae TBEpAOMED CIEAYyeT
OTIPABUTH Ha IOCPOYHYIO ITOBEPKY.

2.3. Hcnons30BaHue W3EIHS.

2.3.1. 3MepeHus Ha IIOCKHUX HOBEPXHOCTSIX.

2.3.1.1. Hanerb Hacaaxy [t INIOCKHUX MOBEPXHOCTEH Ha MaTYMK U 3aBUHTHTH
Ha)XHMHOE KOJIBIIO TI0 YaCOBOI CTpeEJIKE 0 YIopa.

2.3.1.2. TIpoBepuTh TpPAaBWIGHOCT YCTAHOBKM  Hacaaku.  Jus a3Toro,
yIepXKuBas IaT4dK 3a HAXHMHOE KOJIBLIO, BIABUTh MHOINPYKHHEHHOE OCHOBaHHE
Hacagku. OCHOBaHME MODKHO JBHTaThCs cBOOOAHO, Oe3 “3aemammit”. HakoneuHmk
JaT4iKa C aiMa3oM MpH IIOJHOCTBIO CKATOH MHPYKMHE MODKEH BBICTYHATh Ha
OCHOBaHHEM He MeHee, ueM Ha 3 - 5 MMm.

2.3.1.3. IlpoBeputs MOJOXKEHHE Tepekmoyartens auanazonos "HB/HRC™
BeiOpanuslit quanazon naaummpyercs Hammarnem (st mkansl HRC) mmm orcyrcrBrem
(st kamsr HB) Touky mepe Mina imM paspsiioM HHARKATOopa.

2.3.1.4. YcraHoBUTh ~ JAaTYUK  OMOPHOW  IUIOMIAMKOW  HACagKK  Ha
KOHTPOJIUPYEMBIl yJ4acTOK MOBEPXHOCTH M, YICP)KHMBAs €ro MajlbllaMd 32 Ha)KUMHOE
KOJIBIIO, TJIaBHO, Oe3 yrapa HaxaTh 10 yHopa, n3deras BpalleHHUs JaT4hKa BOKPYT OCH,
JOXKIIAThCsl OKOHYAHUSI 3BYKOBOT'O CHIHAJIA.

2.3.1.5. TInaBHO OTIYCTHUTb JATYHK.

2.3.1.6. Cunrarp nokaszanust nmpubopa. IIpi 3TOM clemayeT HMETh BBUALY,
YTO HM3MEPEHHE M CYUTBIBAHHE pE3ylbTaTa HEOOXOIMMO IIPOM3BECTH B TEUCHHUE
40 cek., IIOCKOJBKY CIYCTS YKa3aHHOE BpEMS IIOCIE IIOCIEAHEro M3MEpEHHs
mpubop aBTOMATHYECKH OTKIIOYAeTCs M pe3yiabrar Tepsiercs. s MOBTOPHOTrO
BKIIOUCHHS HAJO0 CHOBA HaxaTh KHOMKY « <D/ »,

2.3.1.7. B omHoM Mecre (Ha mmomamu 100-300MM%) mpoBecTH He MeHee
5 U3MepeHuid, IpH KaXKIOM CICAYIOIIEM H3MEPEHHH CIIBUTasi TBEPIOMED HE MEHee, YeM
na 0.5 mm.

BHUMAHUE! Mexy u3MepeHHIMH HEOOXOIMMO BBIJICPKHUBATH May3y HE MEHee 2
cek. MlHaue cxeMa MOXET He YCIIEeTh BOCCTAHOBUTHCS MOCIIE BO3MOXKHOTO CIIy4aifHOr o
c00s1 IpH HEeYTAYHOM U3MEPCHUH.
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3a pe3ynbTaT CUMTaTh cpeiHee apuMeTHUecKoe 3HadyeHHe. Pa3Max 3HauyeHHMit

(pa3HOCTh KpaifHUX 3HAYCHHUIT) B CCPUM M3MEPEHHH HE JIODKEH TPEBbIIATh YTPOSHHOM
MOTPEIIHOCTH 110 1. 2.2. B npoTuBHOM ciiydae 06a KpaliHUX 3Ha4YEHHS OTOPOCHTB, KaK
[POMaxH, U MOBTOPUTB JiBa M3MepeHus. IToka3aHus COXPaHSAIOTCS B TCUCHHE MHTEpBasIa
BpeMeHH He MeHee 20 CeK. M U3MEHSIOTCS aBTOMaTHYECKH IIPU HOBOM M3MEPCHUH.

2.3.1.9. B TBepoMepe MpeaycCMOTPEH aBTOMATHYECKHH KOHTPOJIb MUTAHUS.
Ilpy CHWXEHHH HamNpsDKEHUS Oaraped 0 YpOBHS OJM3KOro K HEJOIMyCTUMOMY Ha
JIUCTIIeE TIOSBIIICTCST MUTAIOIINHA 3HaK OaTapen. PaboTocmocobHoCTh pubopa, 0HAaKO,
npu 3ToM coxpansercs. Korma HampspkeHue Oaraped CTaHOBHUTCS HEIOMYCTHMO
HHU3KUM, 3HaK OaTtapen He Muraet. B aToM ciyyae Garapero clieyeT 3aMEeHHTb.

2.3.1.10.Ipu pabore ciemyeT y4UTBIBaTh, YTO MPUOOP [aeT IMOKa3aHHs
Ha w3lenusx Iro0od TBepmoctm B obemx mmkamax (HB, HRC), ©o TouHOCTH
no 1. 1.2.2 rapaHTHUpyeTCs TOMBKO B IHMANa30HaX 3HAYCHHH, MPUBCACHHBIX B ITyHKTE
1.2.1. Ecnu pe3ynbTaT HM3MEpEHHS BBIXOIUT 3a TIPaHHIBl YKa3aHHBIX AUANa3OHOB,
pe3yNnbTaT HENb3sl CUUTATh JOCTOBEPHBIM.

2.3.2. VIamMepeHus Ha WIIMHIPHICCKUX TIOBEPXHOCTSX.
2.3.2.1. Hagets oOmopHOE KOJBI[O [UIS MWIHHIAPHYSCKUX MOBEPXHOCTEH
(BXOIUT B KOMIUIEKT IIOCTABKM) HA OCHOBAHWE HACAIKH, 3aKPCMHTh BHHTAMH H
MIPOU3BECTH N3MepeHus 1o 1m.7.1.
2.3.2.2. Konbiro obecrevnBaeT BO3MOXKHOCTH PabOTBI HAa IMOBEPXHOCTSAX C
paanycoM KpHBU3HBI OT 5 110 50 MM.

2.3.3. M3mepeHus 6e3 Haca IKH.
2.3.3.1. Jlnst m3MepeHust TBEPIOCTH B TPYAHOMOCTYITHBIX MecTax (B Tasax,

TITEISIX, HA 3BOJBBEHTAaX 3yObEB MIECTEPEH) MOXKHO MPOM3BOINTH M3MepeHHs 0e3
Hacagku. JIist 9TOro CHATh HAacaJKy, aKKypaTHO YCTAHOBHTH JaTYHK MEPICHANKYISIPHO
KOHTPOJIMPYEeMOMY Y4YacTKy IOBEPXHOCTH M IUIAaBHO HaXaTh OO ymopa, wuzberas
HAKIOHOB M IIOBOPOTOB [aT4MKa. YJCPXKUBATh JATYMK 10 OKOHYAHHUS 3BYKOBOTO
CHTHaJIa, 3aTEM IJTABHO OTITYCTHTh U CUUTATh [TOKA3aHUSL.

2.3.4. lllepoxoBaToOCTh TOBEPXHOCTH B MECTE HM3MEPEHHS NOJDKHA OBITh HE
xyxe Ra 0.5.

2.4 OcoOCHHOCTH IKCILTyaTallHH.

2.4.1. TIpuHuumn AefcTBUS TBEPAOMEPa OCHOBAH Ha H3MEPEHHUH aKyCTHYECKOTO
MMITelaHca CTePIKHsI C anMa3oM Bukkepca Ha koHme npu Hebombimom (okomo 20 H)
YCHJIMH BJaBIMBaHUs. VIMIIeqaHC ompeiessieTcs INIONMaAblo KOHTAKTa ajiMasa ¢
MOBEPXHOCTHIO, KOTOPasi B CBOIO 0YEPE/Ib 3aBUCUT OT TBEPJOCTH Marepraia. IIpu cromnb
MaJIOM YCHJIMH BJIaBJIMBaHUs TIIyOMHA OTIICYATKa HEBEIIMKA, BCJICACTBHE YEro CUIIbHOE
BIIMSIHUE HA TOYHOCTh N3MEPEHHUI OKa3bIBACT MIEPOXOBATOCTh OBEPXHOCTH.
IMorpeuHocTh 10 11. 1.2.2 mocTuraercs mpy mepoxoBaTocTy He xyxke Ra 1,25
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IIpu GombImei mepoxoBaTOCTH MOrPEITHOCTh OTAEIFHOTO U3MEPEHNUS BO3pacTaeT.
VBenuunBas ~ KOIUYECTBO  U3MEPEHMH,  CIy4aWHYH0 IOTPEHIHOCTh  CPEIOHEro
apu(QMETHIECKOr0 MOXKHO YMEHBIINTH, HO B JIOOOM CiIydae MIEPOXOBATOCTH
TIOBEPXHOCTH JIOJDKHA OBITH MEHBIIE TITyOUHBI OTIIeYaTKa (CM. TIpHIoxkeHue 1)

B03MOXHOCTP TpHMEHEHHS TBEpAOMEpa Ha IIOBEPXHOCTAX C  OonbImeit
IIEPOXOBATOCTHIO TODKHA OBITH 000OCHOBaHA IPOBECHNEM HCCIEIOBAHUN B CPABHEHUH
¢ U3MepeHusIMH TBepaoMepoM Pokseina unu bpunenns.

2.4.2. Pe3ynbTaThl U3MEPECHHI 3aBUCAT TAKXKE OT MOJYIIS YIIPYrOCTH MaTepuana.
Teepmomep oTkamnOpoBaH It paboTHl HAa KOHCTPYKIIMOHHBIX YITIEPOAUCTHIX U
HU3KOJIETUPOBAHHBIX cramsx (momyms ympyroct 200000 — 210000 MIla).
Hcnonp3oBate mpuOOp A HW3MEPEHHS TBEPAOCTH MATEPHAIOB, 3HAYUTEIHEHO
OTJIMYAIONIUXCS TI0 MOAYIIO YIPYTOCTH OT CTaJIel, HeJIb3sI.

IIpn HeoOxommmocTh paboTEl HAa JPYIHX MaTepHanax IOTPEOUTENb MOXKET
CaMOCTOSITENIFHO COCTaBHTh TPAaAyHPOBOUHYIO TaONHIy WM Tpaduk, HCHOIb3ys
mkary HB B kagecrBe ycmoBHOH. [l 3TOro HEOOXOAMMO MOATOTOBHTH 0OPa3IIbI
U3 JAHHOTO MaTephaja C pa3INdHOM TBEPAOCTHIO, HW3MEPEHHONH CTaHAApTHBIM
MerooM (crarudeckum). KonnuecTBo 00paslioB JOJKHO OBITH He MeHee 5, a ux
TBEpAOCTh JOIDKHA OBITH PABHOMEPHO paclpefesieHa BO BCEM JHAIa30He,
HEOOXOIVMOM JUISl PEIICHUS 3aJadil

2.4.3. ICTOYHUKOM OOJIBIIOH MOTPEIIHOCTH MOXET ObITh HEaKKYpaTHOCTh HPH
YCTaHOBKE ¥ NprkuMe parduka. [Ipu ciammkoM OBICTPOM NPIDKEME, €CIU aiMas
BHEZIPSCTCS C yAAapoM, MOKa3aHUs OymyT 3aHIbKeHBL [I0BOpOT mardmka WM KadaHUs
€ro, KOrja aMa3 KacaeTcsi HOBEPXHOCTH, TAKXKe MOI'YT IIPHUBECTH K OOIBIION OmuoKe.

2.4.4. Tlepen KOHTpONEM 0CO00 OTBETCTBEHHBIX OOBEKTOB PEKOMEHIYETCS
TIPOBEPUTH MPUOOP Ha 00pa3iax M3BECTHON TBEPIOCTH.

2.4.5. 3anpeniaercsl ABUrath JaTYUK C IPKATBIM K TOBEPXHOCTH aMa3HbIM
HWHJICHTOPOM, YTO MOXET BBI3BAaTh CKOI  OCTpHS  alMa3HOW IHpPaMHABL.
Obeperats mpubop oT ymapos. [Ipn HaIMYNM CKOJIOB MHASHTOPA, BMATHH HA KOPITyce
npubopa, TpemMH Ha KUAKOKPUCTAUIMIECKOM  HHIAWKATOpE  IIPEIIpUsSTHE-
H3TOTOBHTEh CHUMAET C ce0s rapaHTHiHBIE 00s3aTeNbCTBA. PeMOHT mpubopa B 3THX
CITyJasiX IPOM3BOIUTCS 32 CUET NMPENPUATH-3aKa3uHKa.
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3. TEXHUYECKOE OBCIIY)KMBAHUE TBEPJIOMEPA.

3.1.B mnepepbiBax 3KCIUTyaTanuu mnpubopa Oomee 3-x IHEH Bo H30exkaHUE
BBITCKAaHWS 3JIEKTPOINTA U3 OaTaper W IMOpUYM KOHTAKTOB OaTapeiHOro orceka Oatapes
W3BJIEKACTCS U3 Iproopa.

4. IIOBEPKA

4.1.TToBepKy TBepAOMepa MPOU3BOAUTH B COOTBETCTBUH C METOAMKOW MOBEPKH
MIT 427113-002-20872624-2011 "M3mepurens TBEpAOCTH YIbTpa3BykoBoit Y3UT-3.
Mertonuka moBepKu'.

Me>KmoBepoYHbIH HHTEpBaI - 1 rog.

4.21IpaBo Ha TmoOBepKy TBepmoMmepa Y3UT-3 umeror opraHu3anuy,
akkpenuToBaHHble ['occTanmapTom Poccun.

4.31Ipu  HEBO3MOXHOCTH IIPOBEICHHUS MEPHOIUYCCKUX MOBEPOK II0 aapecy
MoJIb30BaTeNeil, 00palarbest K H3roTOBUTENIO. B 3TOM ciiyuae OyIeT MpOBEACHO TaKkKe
TEXHUYECKOE OOCITYKHBAaHUE TBEpAOMepa (0€3B03ME3IHO).
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5. BO3SMOXHBIE HEMCITPABHOCTU U
METO/bI X YCTPAHEHNA

Bo3moxHEIE HCUCIIPABHOCTU U MCTOJBI UX YCTPAHCHUS IPUBCJICHEI B Ta6HI/IHC 1.

Tabmuma 1
Omnncanne HeUCIpaBHOCTH | Bo3MoXHBIE IPHINHEL Ycrpanenue
HEHCIIPABHOCTH
[Tpubop He BKIIOYaeTCs e paspspkeHa Oarapest ® 3aMEHHTH Oarapero
e 00pBIB POBOJA KOHTAKTHOHU | ® YCTPAaHUTh  OOPHIB
KOJIOAKU
® IIJIOXOH KOHTAaKT KOJOJIKHU C | ® BOCCTAHOBUTH KOH-
Oarapeeit TaKT
Pesynbrar HM3MEPCHMS | ® CIIydalHBIA IpoMax ® [IOBTOPHUTH H3MeEpe-
CHJIBHO BBINIAJIACT M3 psfa HUE
HU3MEpEHUil

BHUMAHUE! B npyrux cioydasx ofOpamarscs K HM3rOTOBHTENMIO. llombITkm
CaMOCTOSITEIFHOTO PEMOHTAa MOTYT TIPUBECTH K HEOOPAaTUMBIM IIOBPEXKICHUSIM
TBEpAOMEpa.

6. TEKVILWIA PEMOHT
Konctpyknus TBepaoMepa BHIIONHEHA TaKUM 00pa3oM, 9TO He TpeOyeT IIaHOBO-

TpeayIpeIUTENsHOr0 peMonTa (KpoMe cirydaes 1o 11.5). B ciydae BeIxoma TBepaomMepa
U3 CTPOSL PEMOHT IIPOU3BOAUTCS TONBKO MIPEANPUATUEM-U3T OTOBUTEIIEM.
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7. CBUAETEJILCTBO O I[TPUEMKE

Vi3mepuresb TBEpIOCTH ynbTpa3BykoBoil Y3UT-3, 3aBozckoil HOMep
cootBeTcTByeT TV 4271-002-20872624-00 1 mpr3HaH TOAHBIM IS SKCILTYaTALHH.

JlaTa BeIITycKa

M.IL OTBETCTBCHHBIH 32 PUEMKY:

8. PECYPCbI, CPOKU CJIYKBbI 1 XPAHEHN S,
IFAPAHTHUUN U3I'OTOBUTEJIA

8.1.M3roToBUTENb TapaHTUPYET COOTBETCTBHE TBepaoMepa TpeGOBaHHSAM
HACTOSILIETO T1acliopTa NpH  COOJIOJCHWH IOTPeOHMTENIEeM IPaBHII SKCIUIyaTallHH,
TPAHCIIOPTHPOBKU U XPAHCHHS.

8.2.TapaHTHiiHBI CPOK JKCIUIyaTallMd - 3 TroJa ¢ MOMEHTa clIaud npubopa
oTpeduTeNo.

8.3 Eciu B TBepaoMepe Oyayr OOHAapy)KeHbl HEHCIPABHOCTH IO BHHE
W3TOTOBUTEINS B TCUCHUE IApaHTHITHOTO CPOKa, TBEPAOMEP MOJICKUT OE3BO3ME3THOMY
PEMOHTY WITH 3aMCHE.

8.4.TapaHTHIiHBII CPOK XpaHEHHS - 3 TOZa C MOMEHTA H3TOTOBJICHHS.

8.5.Y craHOBIICHHBIH CPOK CITYXKOBI 10 CITHCaHus — 8 JIeT.

8.6.Anpec usrorosurerst: 620049 r. Exarepuntypr, 49-OT1C, a/s 105,

3A0 «HIIO «Hurporect», Temn. (343) 374-05-63, ten/dakc (343) 374-05-71

E-mail: ndt-lab@introtest.com

http: //wwwv.introtest.com

9. IPABUJIA XPAHEHUN U TPAHCIIOPTUPOBAHUA

9.1.B noMeIeHusIX JJisi XpaHEeHHs TBEpIOMEpa COIepIKaHHe MBLTH, TAPOB KUCIOT
U IIenodell, arpecCHBHBIX Ta30B W JAPYTUX IIPEMeEceH, BBI3BIBAIOIINX KOPPO3HIO,
JIOJDKHO COOTBETCTBOBaTh atMocdepe tuna 1 no F'OCT 15150.

9.2.YcnoBusi XpaHEHUss W TPAHCHOPTHUPOBAHMS B YaCTH  BO3ACHUCTBHS
KIUMaTH4ecKuX (akTtopoB BHemHer cpenpl - 1JI mo T'OCT 15150.
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10. ABMKXEHME B OKCITTY ATAITUN

JHata I'me JHata HapaGotka [Ipryuna
ycra- YCTaHOBJIECH CHATHSA ¢ Havasa roce CHATHSA
HOBKH 9KCIUTyaTallii | MOCIETHETO

peMOHTa

11. CBEJEHNA Ob YTWIN3ALIMN

[o ucTeueHnn cpoka cirykObI TBEPIOMEPA, €CITU OH HE TOUICKUT JaTbHEHIIEMY
PEMOHTY, YTHIIU3AIHIO IPOBOAUT MPEANPHUITHC-BIAICIICI] IO CBOEMY YCMOTPEHHUIO.

CrenmanpHble  TpeOOBaHUS MO OE30MACHOCTH M METONaM YTWIM3AlUH He
TIPETbSBIISIOTCSL.
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U3MEPEHUE TBEPJOCTU
METO/JOM VJBTPA3ZBYKOBOI'O UMIIEJAHCA (Y3U).

B nmanHOM HPHIOKEHWH PaccMaTPHUBAIOTCSI OCOOCHHOCTH MeToma Y3U, Ha
KOTOPOM OCHOBaH MpHUHIMI JedcTBus TBepaomepa Y3UT-3. OT10T MeTof
HCTIONB3YETCSI BO MHOTHX TIPHOOpax-M3MEPHTENSIX TBEPJOCTH OTEUECTBEHHOTO U
3apy0eKHOro TPOW3BOACTBA (HampuMmep, cepusi TPuOOpoB Mukpomyp GHPMBL
“Kpaytkpemep”). TBepmoMepbl pa3HbIX GUPM MOTYT PasIHIaThCs KOHCTPYKTUBHBIME U
CXEMHBIMH PEIICHHUSMH, CEPBHUCHBIMU (YHKIUSIMH U T.II., ORHAKO, CYIIECTBYET DSA
0COOEHHOCTEH, OMpeesieMbIX OOIIMM NPHHIUIIOM IEHCTBHUS, KOTOpBIE HEOOXOIMMO
YUHUTBIBAaTh IpH pabote ¢ mpubopamMu, peannu3yromumMu Meton Y 3H.

1. BnmsHME HOBEpXHOCTHOTO CIOSL.

Mo ¢usmueckoit cymmoctu Meton Y3U Hambonee OMM30K K METOMY
HW3MEpEeHUsT TBEPIOCTH 1O Bukkepcy ¢ MaibIM ycHInMeM BHABIMBAHUS alMa3HOH
nupaMunasl. B mpubopax pasHeIX GUPM Harpy3ka Ha WHICHTOP MOXET OBITh pa3iIndHa,
HO, KaK MpaBiio, oHa He mpesbimaer 5 krc (Mukpomyp). Hdust Y3UT-3 Harpyska
cocraBisieT okono 1.5 krc. I'myOuHa NMPOHMKHOBEHWS WHICHTOPA B MaTepHal IIPH
9TOM HE3HAYUTENIbHA, YTO MOXKET OBITh ONHOM M3 OCHOBHBIX IPHYMH HECOBIIAJCHUS
PE3yNbTaTOB U3MEpPEHHI TBEpIOCTH MeToaoM Y3U 1o CpaBHEHUIO C TPaJWUIIMOHHBIMU
Metogamu Poksenna u bpunenns.

Hwxe npuBoauTcs riryOMHa OTIeyaTka s CTAIU C TBEPJAOCThIO okojo 40 ex.
HRC npy ucnbITaHUKH Pa3IMYHBIMU METOJAMH.

Bpunemns, HB, mapuk 10 MM, Harpy3ka 3000 KTC. ......coevveennnnnee 250 mxm
PokBEIL, HRC .. ..o 140 mxm
Bukkepc, HV, Harpy3ka 100 KIC ....ocovvveveiiiiiiiieiieeiieeiee e 100 mMxMm
Bukkepe, HV, Harpyska 5 kre (Mukponyp) ...22 MKM
Bukkepe, HV, Harpyska 1.5 krc (V3UT-3) .cooovviveiiiiiieeieeen 12 MM

IlpoBenss wm3mepenme MOOBIM W3 YKA3aHHBIX ~ METOJIOB,  MOXHO
BOCIIOJIb30BATHCS TAGIHMI[AMA COOTHOLICHHST YMCEN TBEPAOCTH (IIPIIOKEHHE 2), YTOOBI
MOJYINTh 3HAYCHHE TBEPAOCTU B TpeOyeMbIX exuHUmax. I[Ipmbopsl, peammsyromme
meron Y3U (B Tom umcie Y3UT-3), kak mpaBmiio, cpasy KalIUOPYIOTCS B eOUHHLIAX
Haubonee ymorpeburenbhpix mkan HB, HRC, a TBepmomeps! cepun «MUKpOIyp»
HMEIOT TIAMSITH C BCTPOSHHBIM JITOPUTMOM ITIEPEBOAA, YTO ITO3BOJISIET MOIYJaTh YHCIA
TBEPAOCTH B JIIOOBIX €IMHUIAX.

OpHako, clefyeT yYUTHIBATH, YTO HE3aBHCHUMO OT TOTO, B KaKWX €JMHHIAX
MOJIy4eH pe3ynabTaT, (aKTUUECKH TBEPAOCTb M3MEPSCTCS B TOHKOM CJIO€, TOJIIMHA
KOTOPOr'0 OIpEeAeNseTcs Harpy3Koil Ha aiMa3 M TBEPIOCTHIO MaTepHasa, MOITOMY
noka3anust  Y3U - TBepIOMEpPOB  COBIANAIOT C pPE3ylbTaTaMH  HCIIBITAHUH
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TPaIUIIMOHHBIMU METOAAMH TOJNBKO, €CITH TBEPAOCTH BOJIU3HU MOBEPXHOCTH JOCTATOUHO
OomHOpOmHa Mo TiayowHe. Ecnmy Ha TMOBEPXHOCTH W3AENHSA €CTh TOHKWH CIOH C
TBEPAOCTHIO, 3HAUUTENBHO OTJIMYAIOUICICS OT CEepALEBHUHBI, pe3yabTaT H3MEpPEHHH
MeTosoM Y3U MOkKeT OTiM4aThest (MHOTIA CYHIECTBEHHO) OT PE3YJIbTaTOB UCIIBITAHUI
TOTO k¢ M3Aenus MeTooM Pokserna wmu bBpunens, BcieacTBHE OOIBIIOTO Pa3IHIHs
B TITyOWHE TPOHUKHOBEHUS HHACHTOPA.

Hwmxe paccmaTpuBaroTCcsi OCHOBHBIE MTPUYHHBI 00pa30BaHUS MOBEPXHOCTHBIX
CJI0€B C MOBBINIEHHOW WMJIM MOHMKEHHOU MO CPaBHEHHIO C CEPALIEBUHOM TBEPIOCTHIO
(ciydan crienranbHBIX YIPOYHSIOMINX 06pab0TOK MOBEPXHOCTH HE YUHTHIBAIOTCH).

1.1 Haxsenm oT MexaHHYeCKOH 00pabOTKH.

JIrobast MexaHmdecKkast 00paboTKa B OONMbINEH UM MEHbIISH CTEIICH! CO3aeT
Ha IOBEPXHOCTH H3JAEIMU CIOH MOBBIIICHHOW TBepaocTH. Ilpu 3TOM, ueM MeHbIe
TBEpAOCTh M3HENIMS M dYeM Oomee rpydas o0paboTka IpoBeAeHa, TeM TIIIyOxe
HaKJICTITAaHHBIH CIIOH M TeM OOJIBIIe eT0 BIMSHIE HA Pe3yIbTaT H3MEPEHHI.

Tak, mis u3genuii ¢ TBepaocteio Meree 200 HB we Tombko dpesepoBanue u
TOYCHHE, HO W TIpyboe NUIM(OBAHHE MOXKET IPUBECTH K CYIIECTBEHHOMY
(mo 10 - 20 HB) 3aBsimeHnio mokasauuit Y3U-TBEpIOMEPOB MO CPaBHEHHIO C
cepaueBuHOH. [109TOMy IIpH MOATOTOBKE y4acTKa M3EIHS O H3MEPEHHE KETATCIHHO
JIOBOAUTH MOBEPXHOCTh TOHKOW IUIU(OBKOH, YTO, KPOME TOTO, TTO3BOJSIET HOBBICUTD
TOYHOCTb U3MEPEHUI.

Wsngenust, mpoluemide YOpOYHSIONIYI0 00paboTKy (TBEpIOCTH  BBINIE
250 - 300 HB) MeHee CKIOHHBI K HAKIIEITy, TO3TOMY TSl HUX TOJIBKO Ipy0oe TOUeHHe
win (pesepoBaHUe MOXKET 3aMETHO HOBBICHTH TBEPAOCTH ITOBEPXHOCTHOTO ciosi. B

ATOM CIlydae MpH MOATOTOBKE MOBEPXHOCTH JOCTATOYHO CHATH IUTA(OBAHUEM CIIOH 10
0.1-0.15mm.

1.2 OGe3yriepoxKeHHbIH CIO0H.

VYV w3genwii, IPOIIENIINX BBICOKOTEMIEPATYPHYIO TEPMHUECKYI0 00paboTKy
(3akasnka, HOpMATM3aIMs, KOBKA, TOPSYMH TPOKAT W T.II.), BO3MOXKHO OOpa3oBaHHE
MOBEPXHOCTHOTO CJIOSI C TIOHIDKEHHOI TBEPIOCTHIO BCICACTBHE 00E3YTIICPOKIBAHHS.

IIpn Hamuuaum takoro cios mokasanust Y 3M-1BepaoMepoB OymyT 3aHIKCHBI
[0 CPaBHEHMIO C TBEPAOCTHIO CEPALICBHHBI. DTO HE BCETJa SIBISICTCS HETOCTaTKOM,
MOCKOJIBKY BO MHOTHX CIIydasX O0O0€3yriepOKeHHBIH CIIOH HEHOIyCTHM, IIPU 3TOM
MeTons! PokBerta mimun BpuHem s gacto He BBISBISIOT €ro, €CNU TOJMIIMHA CIIOS Maja.
Ecnm oGe3yrieposkuBanue JOIMyCTHMO B TPeOyeTcsl I3MEpATh TBEPAOCTh CEPAEBUHEI,
HEOOXOIMMO B MeCTe M3MepEHHMs CHATh HUTMdOBKOi cioit 10 0.2 MM riyOuHo#N (Kak
TPaBHIIO, 00E3yTIIEPOKCHHBIH CIIOM He MPEBBIMIACT YKa3aHHOM TONIIHHDI).
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1.3 IInudoBoyHbIC TPHKOTH.

[prKord BO3HHUKAIOT TP HAPYIICHHH DPEXUMOB NUTH(DOBKM HA U3ICIHUSIX,
MPOLIEAIIAX TePMOOOPAOOTKY Ha MOBBIIICHHYIO TBEPAOCTh. [IpH 3TOM MOBEPXHOCTHBIIH
CJION OTXKUTAETCSI, YTO IPUBOUT K CHIDKEHHIO €r0 TBEPIOCTH.

IprKord mpaKTHYECKH BCET/A SIBISIOTCS Me(PEKTOM, KOTOPBIH MOXET OBITh
BBISBIEH MetonoM Y3M.

1.4 MapreHCHUTHBIE TISITHA.
Ha m3nenmsx u3 cranei ¢ xopomieif MpoKaTuBaeMOCThIO, 00paboTaHHBIX Ha
CPEIHIOI0 TBEPAOCTb, IPU IMEPErpeBe MOBEPXHOCTU MOIYT BO3HUKATh TOHKHE IISITHA
MapTEHCHUTA C TIOBBIICHHOH TBEPOCTHIO, YTO TAK)KE YaIlle BCETO SBISACTCS I EKTOM.

2. BnusHHE yIpyrux CBOHCTB MCIIBITYEMBIX H3JICIIHH.

Merox VY3U ocHOBaH Ha U3MEPEHHN COOCTBCHHOH pPE30HAHCHOMH Y4acTOTHI
KOJe0aTeIbHOTO0 CTep)KHS JaTYMKa, aKyCTHUECKH CBSI3aHHOTO C M3JCIHEM dYepes
OTIEYaTOK, CO3JaHHBI anMa3oM. Pe3oHaHCHas dYacToTa 3aBHCHT OT IapaMETPOB
JTaTYMKa, KOTOPBIC 3aJaHbl KOHCTPYKTHBHO, OT IUIONIAZM OTIEYATKa, YTO MO3BOISET
HUMEpSTh TBEPAOCTD, a TAKKE OT YIPYTHX CBOHCTB CAaMOT'0 H3CIIHSL

2.1 BumsiHME MOJY/Sl yIPYTOCTH MaTepyana H3Jeus.

INokazanus Y3U-TBepIOMEpOB 3aBUCAT OT MOAYJS YIPYTOCTH MaTephaia
HCTIBITYEMBIX W3JEIMH W B MEHbIIEH cTemeHH oT kodddumuentra [lyaccona.
AbcomoTHOE OONBIIMHCTBO KOHCTPYKIMOHHBIX CTalell MMeeT MOAYIb YIPYrocTd
okoso 200000 — 210000 MITa. ITosToMy mpHOOpHI, OTKATHOPOBAHHBIC HA CTaJbHBIX
oOpasmax, He TpeOyIoT INEepecTpOMKHM MpPH U3MEPEHMSIX Ha pa3INYHBIX MapKax
KOHCTPYKLIMOHHBIX CTaJICH.

IIpu HEoOXOAMMOCTH TIPOBENCHUS H3MepeHuil TBepromepoM Y3UT-3 Ha
Martepuanax ¢ APYTMM MOIYJIEM YIPYrocTd (4yryH, pasiidHbIC CIUIABBI, IBETHBIC
METAIUTBI) PEKOMEHIYETCS MPOBECTH TPAAyMpOBKY MO 1. 2.4.2 wWin 0oOpaTUThCS K
paspaborunky. HE PEKOMEHIAYETCS camocrosTensHO TepecTpamBaTh MPHOOD,
MIOCKOJIBKY B CTAHAAPTHOM BapHaHTE HAIa30H BO3MOXKHON IIEPECTPOHKN OrpaHUIECH.

2.2 BnmusiHHE YyIPYTHX PE30HAHCOB HU3/IEIIHS.

W3 cka3aHHOro BBIIIE CIIEAYeT, YTO MPaBIIBHBIN pe3ynsTaT MeromoMm Y3U
OyZeT MOIydeH, eCIM PEe30HAHCHAs JacToTa, M3MepseMasl IMPHOOpPOM, ONpememsieTcs
TONIBKO KOHCTPYKIMEW OaTdWka ¥ IUIOMIAIbI0 OTIedarka (IpH 3aJaHHOM MOMIYIe
ympyroctr). OmHaKO, TOCKOJBKY B KONCOATENBHONW CHCTEME y4acTBYET TaKKe Camo
u3fenue, UMeIomee COOCTBEHHBIE YIPYrMe pEe30HAHCH, HA MPAKTHKE MOXKET
BCTPETUTECSI CUTYyaIWs, KOorja Kakod-mmOo w3 “HapasuTHBIX PE30HAHCOB M3IEIHS
nomnazaet B pabounii auanason npubopa (mist Y3UT-3......18 - 23 k['m).
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Ecnm Takoii pe30oHaHC XOPOIIO BEIPaXKeH, TPHOOP MOKET HACTPOUTHCS IMEHHO Ha HETO,
B 3TOM CIIyJae ONIMOKa MOXKET OBITh OYEHb BENHUKA. [ KpyIMHOraOapuTHBIX W3S
Takas CHUTyalusl NPAKTHUECKN HCKIIOYEHA, M HeOONBIMX OOBEKTOB BEPOSTHOCTD
9TOrO, XOTS M HEBEJNHKA, HO MpHU paboTe ¢ M3IENHUIMH Pa3HBIX THUIIOPA3MEPOB BIIOIHE
peanbHa.

ITockonmbKy MpeAcKas3aTh 3apaHee II0 TEOMETPUH H3IEIHS BO3MOXKHOCTH
MIPOSIBJICHUS YKa3aHHOTO 3(h(heKTa HEBO3MOXKHO, PEKOMECHIYETCS CIIeIyIOIIee.

Ecmm MOKa3aHWsl TBEpIOMEpa HE COOTBETCTBYIOT WCTHHHBIM (WM
O)XKHIAeMBIM), M TIPH TOM HCKIFOYEHBI IPHYUHBI, onucanusie B .1 u m.2.1, cieqyer
3ageMndupoBaTh BO3MOXKHBIE PE3OHAHCHI M3/eus. [lIs 3TOT0, €Cl N3Aeue II0CKOE,
MOYKHO TIOJIOXHUTH €T0 4epe3 CMa3Ky (Maclio, CONHUION, UATUM U T.I.) Ha MACCHBHYIO
omopHyio miuTy. M3memust apyroit (Gopmbl (HarmpuMmep, MPYTKA Majoro JHaMerpa)
MOYKHO 32)KHMATh B THCKH Yepe3 MPOKIAIKH U3 MATKOro Metama (Mens). [Ipu pabore
Ha TOBEPXHOCTSIX IIPOCTOH (OPMBI C OXHOCTOPOHHUM JOCTYIIOM MOXKHO Pa3MECTUTb
JIEeMITUPYIOILYI0 Maccy (Takxke depe3 CMa3Ky) cO CTOPOHBI H3MEPEHHUSI MAKCHMAIBHO
OJIM3KO K JaTYMKY, KAK MHHIMYM C JIBYX CTOPOH OT TOYKU H3MEPCHIUSL.

Ecnm noxazanus mpubopa mocie yKa3aHHBIX ACHCTBHI 3aMETHO W3MEHHIINCH,
3HAYUT apa3uTHBIN dP(EKT nMeeT MecTo.

B »sToM cnydae HeoOXomumMo OTpabOTaTh METOAMKY AEMII(HPOBAHMS
pe3oHaHcOB wm3zmerusi (BBIIE TPUBENCHBI JIMIIb HEKOTOPBIC CIOCOOBI), IOOHMBAsCh
MaKCUMaJIGHOTO MPUONTIKEHHsT MOKa3aHUH MpuOopa K MCTHHHOW TBEPHOCTH, KOTOpast
JOJDKHA OBITH 3aMepeHa OHUM M3 CTAaHJaPTHBIX METOJIOB.

3. BumsiHEE pa3MepOB M MacChl U3JEIHU.

IIpu pabore ¢ O4eHb JTETKUMH HM3ACIASIMA WIH IIPU M3MEPEHUSIX HAa TOHKUX
CTEHKax, BONM3U KPOMOK M T.II., BO3MOXKHO 3aBBIIICHHE ITOKA3aHUM, CBA3aHHOE C TEM,
9TO BCE M3JENHe WIH €ro yJ4acTOK KoJeOsieTcss BMecTe C aiMa3oM J[aTdilka, He
OKa3bIBast OCTATOYHOTO COMPOTHBIICHHS (CIIy4ail aKyCTHYECKU MSITKOM OITOpBI).

Ot BIMSHAS MApa3sUTHBIX PE30HAHCOB TAHHBEIM 3((eKT oTImuaeTcs TeM, 4To
MEIIAIOMUI PE30HAHC MOXKET IPOSABIATHCSA MPH paboTe C JOCTaTOYHO MACCHBHBIMHU
M3ENVSIMA M WCYe3aTh KaK IPH YBCJIMUYCHUH, TaK U HPH YMEHBIICHHH Pa3MEpOB.
O¢dexT akycTHIecKH MSTKOH OIOpHl YCTOHYMB, MOKa3aHHA Ipubopa Oymayr Tem
OorbIlle 3aBBINICHBI, YeM JIETYe H3ZENUE WM TOHBIIE CTEHKA, BIUIOTH 1O BEIXOZA
pe3yabTaTa 3a Ipeeibl HHANKAA. TeM He MeHee, MeTox O0psObI ¢ 3THM dddexTom
TOT €, YTO PEKOMEHIOBaH B MM.2.2., T.C. YBEIMYCHHE aKYCTHYECKOH IKECTKOCTH
JOCTUTaeTcsl IyreM no0aBiieHHSI OONBIION MacChl K U3JCIUIO dYepe3 XOPOIIMit
aKycTHdIecknit KOHTakT. Tonkme (MeHee 2 MM) JIMCTBI PEKOMEHIYETCS 3a)KHMAarh
CTpyOUMHAME (CTICHHATbHbIE CTPYOUHMHBI IS TOHKHX JIHCTOB MOTYT OBITH 3aKa3aHbI
OTJENBHO Y TPEANPHUSITHA-H3T OTOBUTEIIS).
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THpunoocenue 2

TABJIMLIA 1. CootHomenust Mexay ynciamu TBepaoctd HRC HB, HV

HRC HB HV HRC HB HV HRC HB HV

70 - 1076 57 - 636 44 415 435
69 744 1004 56 555 617 42 393 413
68 - 942 55 - 598 40 372 393

67 713 894 54 532 580 38 352 373

66 - 854 53 - 562 36 332 353
65 683 820 52 512 545 34 313 334
64 - 789 51 495 528 32 297 317
63 652 763 50 - 513 30 283 301
62 - 739 49 477 498 28 270 285

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

IIpumeuanue. Ywucna TBepmocTd mo bpuHemwno npuBeneHbl A1 HIapHKa
muametpoM 10 mm u Harpyske 3000krc, B e Kre/Mv2.




Ipunoocenue 3

IITATHUB

K TBepaomepy Y3UT-3

AJI1 KOHTPOJIA MaJior aﬁapuTHux u31eauii

PYKOBOACTBO IO 3KCIUIyaTallUU

BHUMAHMUME: lIITaTUB He BXOAUT B 00513aTEJIbHbII KOMILIEKT IIOCTABKH,
npuodpeTaercs N0 CreNUATBLHOMY 3aKa3y.
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Croiika
Ppruar

[TompmxHas
4acTh
Bunt perynupoBku
BBICOTBI
DUKCUP YOI
BUHT
VYnophuas
TUTaHKA
Cron

Puc. 1
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Haznauenne

IITaTus NpCaAHa3HAYCH OJIA pa60TI)I B KQUYECTBEC BCIIOMOT'aTECJIBHOI'O CPECACTBA

[PH KOHTPOJIC TBEPAOCTH MaorabapuTHbIX u3aenuid npuoopom Y3UT-3.
TexHuueckue XapakTepUCTUKU
1. lnana3oH peryaupoBKH MITaTHBA IO BEICOTE

(MaKCI/IMaJ'H)HOe PacCTOAHUE OT MMOBEPXHOCTH CTOJIA
mTaTuBa 10 aJIMa3HOIO HAKOHCYHUKA TBEPAOMEDA,

38KPEIUICHHOTO B IIITATHBE), MM ...vveuvvereeeseeeeeseesseesaeaseesseesseaseensessees 170
2. MakcuMallbHOE PacCTOSHUE OT HAKOHCYHUKA

3aKPEIUICHHOT'O TBEPAOMEPA 10 CTOMKH IITATHBA, MM ....cccruvveearnnnnes 140
3. MakcuMabHbII X0/ IMOABMKHON YacTH

MIPY HAYKATHH HA PBIYAT 710 YIIOPA, MM ..vveervieanteeanreesaeeesaeeasneesneeesneens 30
A, IVIACCA, KT ..vvvvvvrvererseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 1.8
5 T'a0aPUTHBIC PABMEPBI, MM ....ceeuveeaneeeanreasnreeseeeeseeeaneeeanns 225x120x31

YerpoiictBo u paboTa

YcrpoicTBO mTaTHBA MOKa3aHO Ha puc. 1.

1. Mepen HauanoM paboTh! 3aKpenuTh TBepaomep Y3UT-3 B oTBepcTrn
IITATHBA C MOMOIIBIO (DMKCUPYIOLIEr0 BUHTA, KaK MMOKa3aHO Ha PHC.2, He MpHIaras
Ype3MepHbIX yertnid. Ecii Ha TBepioMepe HaBUHYEHA HacagKa I INIOCKHX
MIOBEPXHOCTEH, PEBAPUTEILHO CHATH HACAMKY.

Puc. 2
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2. YCTaHOBHUTH HAauaJIbHYIO BBICOTY MOJBIKHOH 4aCTH TaK, YTOOBI
paccTosHUe 0T AJIMAa3HOT0 HAKOHEYHHUKA 0 MOBEPXHOCTH KOHTPOIUPYEMOTO M3EITHS
He npesbliano 20 MM, U 3aTSHYTb BUHT PErYJIMPOBKH BBICOTHI.

3. Pacrionoxurh u3zenue nojx HAKOHEYHUKOM TBEpIOMEpa, cobIroaast
creyromue TpeOoBaH!S U PEKOMEHJAIIUH.

3.1. Y4acTOK MOBEpXHOCTH M3/ECNHS B TOYKE H3MEPEHHUS JJOJDKEH OBbITh

PAaCIONOKEH TIePIICHANKYSIPHO HAKOHEYHHUKY (0000 BHUMaHHE OOPAaTHTh

Ha PacIoNoKeHUE U3ACINN ¢ LMINHAPUYECKON WU IHAPOBUIAHON BBIITYKIION

MIOBEPXHOCTHIO MaJIOTO paguyca KPHBH3HEI).

3.2. N3penue DOIKHO JIeXKaTh YCTOWYHUBO, T.€. BO3MOXKHOCTH TI0BOPOTA,

KauaHWs WM CABHUTA M3/EIHS IPH BHEAPEHUH aIMa3a JODKHA OBITh

HCKITIOUCHA.

Ecnu usnenue He MOXKeT ObITh YCTOHYMBO PACIIONOKEHO Ha CTOJIE

IITaTHBA, CIEAYeT MPUMEHSTH JOIOTHATEIbHBIE IPUCIIOCOOICHHS

(HanpuMep, MPU3MBI IS VIMHIPUIECKHUX U3/IeIHH, TM00 HACTONBHBIE THCKH

UTST M3/IeITHi TIPOM3BOJIBHOM (hOPMBI).

3.3. Ecnu m3nenmst crutkoM Jierkue (Meree 50 r) Witk MMEroT B MecTe

M3MEPEHNsI TOHKYIO CTEHKY (MeHee 2-3 MM), peKOMEHIYeTCsl IPUMEHSTh

METOZBI YBETMUYCHHUS "'aKyCTHUECKOM MACChI'', KaK OIHCHIBACTCS B

NPHIIOKEHHH PYKOBOACTBA I10 SKCIUTyaTalnuu TBepromepa Y3UT-3.

3.4. TIpu KOHTpOJIE OJJHOTUITHBIX M3/ICIIHI Ha ONPEACICHHOM

PacCTOSHHUU OT Kpasi ISl yI00CTBa PEKOMEHIYeTCS HCIIONIB30BaTh YIIOPHYIO

IUTaHKY.

4. Ilocne ycTaHOBKM M3JEIHS IUTABHO HAXKATh PHIYAT J0 yIopa, J0KAAThCS
OKOHYaHHS 3ByKOBOT'O CUTHAJIa U CINTATh MOKa3aHue TBepaoMepa. [lepen moBTOpHBIM
M3MepeHneM HeoOXOIMMO CABHHYTH H3/enue (He MeHee, 1eM Ha 0.2 Mm).

BHUMAHMUE! ITpu nepBoM ke KacaHUH aJIMa30M ITOBEPXHOCTH MOSIBIISIETCS
3BYKOBOI1 CHTHAJI M HAYMHAET OCBOOOKAATHCS M3MEPHUTENbHAS NPY)KHHA U YCUITHE Ha
pBIUare HECKOIBKO Bo3pacTaeT. IIpu 5ToM He0OXO0IMMO IPOAOIKATE HAXKUMATH PhIYar
10 )KECTKOT0 YIOpa, KOTOPHIi 00ecednBaeTcst, KOraa Topen TPYOKH JaTanuka
JIOCTUTAeT TIOBEPXHOCTH U3/IEITHSL.

I"apanTus usrorosurens

1. TlpeanpusTHe-U3rOTOBUTENb TapaHTUPYET COOTBETCTBHE  IITATHBA
TpeOOBaHUAM TEXHUYECKUX XapaKTEPUCTHK.

TapaHTHitHBII CPOK dKCIUTyaTanmu - 36 Mecsles.

2. TlpennpusTHe-U3roTOBUTEIb B TCYCHHE rAPaHTHIHHOIO CPOKa MPOM3BOIUT
0e3BO3ME3/IHBI PEMOHT WIM 3aMEHy LITaTHBA B ciydae oOHapyKeHHs
HEUCHPaBHOCTEH MO BMHE H3TOTOBUTEIS.
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