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METANNOB

Ilenv pabomwbl - OBAaAEeTh METOAAMU HU3MEpPEeHUsI TBEPIOCTH;

olnpelenTh B3aWMMOCBA3b MEXJY TBEepPAOCTBI0 W IOKa3aTelsaiMH
MPOYHOCTH.

ITpu6opsbl u Mamepuanwi:

1. TBepapomepsl bpunenns, PokBesia nu Bukkepca.

2. Mukpockomn uudpoBoii.

3. KomnberorepHas nporpamMmma JJjisi onpejejieHusi TBEPAOCTH MO
bpunennio.

4. HaGop cTranpbHBIX 00pa3IoB.




—— BepAecTs

TBepaocTb — 3TO CNOCOOHOCTbL MaTepuarna ConpoTUBMAATLCA MPOHUKHOBEHWMIO

B Hero bornee TBepaoro Tena, Ha3biBaeMoro NHAEHTOPOM.

NHgoeHTOp 4qBndetcs
Hanbonee nNpocTbiM U
ornepaTtnBHbIM  METOAOM

KOHTpOnN4 Ka4yecTBa
mMatepuana wusgenusa no
MexXaHU4YeCKnm

CBOMUCTBaM. OH
NpUMeEHSAETCS ans

CTaTU4eCKOro N3MepeHud
TBEPOOCTN MUCCNeayemoro
mMarepuana.

[1na n3rotoBneHus MHOEHTOPOB UCMNOJIb3YHKOTCA clieayrouine

[1py namepeHumn
NHOEHTOP
BOaBIMBAETCS B
nccnenyembin
MaTepmar ¢ HEKOTOpPOW
NOCTOSAHHOMN CUIION.
[locne cHAaTus
Harpysku n ygarneHus
NHOEHTOpAa
N3MepPALOTCS
reoMeTpuyeckmne
napameTpbl
oTneyaTka: nnowaaib,
rmybuHa, o0bLEM 1 T.1.

Matepuarbl armas, TBép,El,bII7I crnias, 3aKalieHHad CTallb, UHOIrda Apyrue.



KNACCU®MKALINS METOOOB OLIEHKM

1o Anana3soHy:

MaKpOTBEpPAOCTb Ho it
(Harpyska 2H 30 000H); :

Harpy>XeHus:
MUKPOTBEPAOCTb

cTatnyeckue
(Harpyska MmeHbLue 2H,

METOAb!;
rnybuHa oTnevaTka

ONHaMM4eckme
bonbLue 0,2MKM)

METOAbI;
HaHOTBEepAOCTL (rNybuHa

KWHETUYECKas
oTnevaTka MeHbLUe

TBEPAOCTD.

0,2MKM).

Cnep ot MHOEHTOPAa rNnpun namepeHnmn MMKpoTeBepaocCTu

Bbibop yyacTka ans ucnbiTaHUsa MUKPOTBEPOOCTU U onpeneneHns pasmepoB
oTrneyaTka, NPoM3BOAAT NOA MUKPOCKOMNOM, 3aTeM No cneunanbHbiM Tabnuuam
NepecyYnTbIBAOT Tak Ha3biBAEMOE — YMCII0 TBEPAOCTH



TBEPOOCTW

UHoe HTOPOM MOXET CITYXUTb.

L TBepaocnnaBHbIN (CTaribHOU 3aKaneHHbIN) LWapuK,

J anmasHbIN KOHYC;

O anmasHasa nupamuaa.

B HacTosiliee Bpems

Haubonee LLUMPOKO B ornmmyne ot

NCMONb3YIOTCA 0 0 MHOIHMX APYIHX,
H3MepeHUus

cnep‘yl.ou"‘“e TBEPAOCTH

cTaTU4YeCKue MeToAbl T S g

onpeanesieHnsA ' Hepa3pylIaIu

TBEPAOCTY: ' n . M MeTOAO0M

>no BpuHennio, ' 7? 9 MeXaHMYeCKuX

> POKBenny, HNCIIBITAHUMN.

»Bukkepcy.

JIOKa/IBHOCTh MeToJa o0ecmedYnBaeT BO3MOXKHOCTh OLIEHKH CBOWCTB TOHKHUX
MOBEPXHOCTHBIX Cj10€eB. MeTogoOM MHUKPOTBEPAOCTHA MOXXHO OIL€HUTHh TBEPAOCTH
OTAEeNbHBIX CTPYKTYPHBIX COCTABASIIOLIHAX.



AAALARAS &v\ RANA T

no metony bpu

Pa3mep wapuka
BblOMpaeTcs B
3aBMCMMOCTU OT
TOMNLUMHBI
NCNbITYEMOro
obpasua: 0bbI4YHO
NoSb3ylTCH
LLIapMKaMu
CTaHAAPTHbIX
pasmepos

avametpamu B 10
MM, 5 MM unm 2,5
MM.

-
G i

W/

TBepaoctb no bpuHennto (HB)
BblpaXXaeTCcsl OTHOLLEHMEM B3STON
Harpyskm P K nnowiaan noBepXHOCTU
oTneyaTtka F:

Harpy3ka Ha wapuk BbiOMpaeTca B
3aBMCMMOCTU OT poda maTepuana u
OomkHa ObITb NponopLUnoHanbHa
KBagpaTy AnamMeTpa Lapuka. YCnoBHbIe
CTaHAapTHble HOPMbI, MPUHATbLIE ANS
pPa3nU4YHbIX MaTepunarnos, CrieayrLme:
AN CTanu U YyryHa

P = 30D2,
anga Meay u MedHbIX CrnaBoB
P=10D2,

ans 6abbumToB N CBUHLIOBUCTbLIX BPOH3
P =25D2.

Harpy3ka cumMTtaeTcs BbiOpaHHOW NpaBunbHO, ECNN BblAEPXXMBAETCH COOTHOLLEHME

0,2D <d < 0,6D.



Mertozn npeanoxun bpunenns - (Brinell) Oxan
ABrycT - LIBeACKUI MHXXKEHeP

1900 1



MeTton, u3MepeHuss TBepAaocTH no bpuHennro 3axkiao4yaercss BO BJAaBJIWBaHUU
TBEPAOCIUIaBHOrO apuka auamerpom D = 1; 2,5; 5; 10 MM npu Harpyske F = 15,6-3000
KI'c, KoTOpasit IpUKJIAaAbIBAEeTCs B TeEY€eHHE ONpee/IeHHOIO BpeMeHH.

P

Nocne CHATUA
Harpy3ku W3mMepsroT
AavaMeTp oTnevaTka
d, KoTOpbIX OCTaeTCcH
Ha NOBEpPXHOCTHU
obpasua.

OvameTp oTneyaTtKa

L U3MEPAKT C MOo-

MOLLbHO cneuu-

. arbHOM nynbl WK

: undppoBoro MUK-
y pocKona.

BennunHa TBepaoctu mo bpuHer0 ompenenseTrcs KaK OTHOLIEHUE YCHUIUS
BAaBAuBaHusA P K niomaau noBepxXHOCTH TyHKH F:

HBW = —

-
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TBepaocTs mo bpuHe/LII0 UMeeT pa3sMepHOCTh HanpsDKeHusa Krc/mm> nam Mlla
BeipazuB rnyOuHy ormedarka h 4yepe3 amamerp mapuka D u ormedarka d m
MOACTAaBUB ee 3HaueHue B Gopmyiny Aas BBIYUCAEHUS TUIOMAAW MOBEPXHOCTHU
IIapOBOTrO

2. F
7-D-(D—D*—d*)

HBW =

OagHako OOBIYHO Haub6onee pacmpocrpa-

TBEPJOCTH o HEeHHBIM ITPUOOPOM IJISA MC-
bpuneo Ha NBITAHUA Ha TBEPAOCTH
MOJACYUTHIBAIOT o 3TUM CIOCOOOM SIB/ISAETCS
dopmyne, a, 3Han aBTOMa-TUYeCKHUI

auamMerp JAyHKa d, PBIYayKHBIH npecc,
HaXOAAT o KOTOPBIU IOy 91T
epeBOgHBIM Ha3BaHHE TBepAoOMepa
TabaMuam. Teepoomep BpuHenns bpunenst

Benrn4yuHy HArpy3sK ¥ [AUaMeTpP LIAPUKA BBIOMPAIOT B 3aBHCHUMOCTU OT
CBOWCTB MaTepuajia ¥ TOMIAHBI UCIBITYeMOro o0pasna. PernaMmeHTHpYeTCS TakKe
BpeMs BBIJEPXKH MeTa/Ula MOJ, Harpy3kKoii: 10, 30 uiad 60 ¢ (Jamie Bcero 30 C).
I'panunia nsmepenus TBépgoctu no bpunenmo - 650 HBW.



//’
OnpeaeneHve Teenpaoctvmno bipHenno ™
cornacHo AC1TVIS0 6506-1:2007
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B = Ni-, Ti - Iyryu Jlerrie MeTa/ibl M HX CILIABBI =2
$ 2 | cvtapel CILIABbLI Me/I 1 =
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= =, ] HEW ] ]
= g HBW<140 [ HBEW=140 | HBEW<35 El ?ZEJ HBEW=200 | HBW<35 | ot 35 10 ?‘;B,:‘u ;; ?f;: ;; HBEW=80 | HBW>5§0
E w0 | s E
F=30D* F=10D* | F=30D* | F=5D* | F=10D* | F=30D* | F=25D* | F=3D*| F=10D* | F=15D* | F=10 D* | F=15D* | F=1 D*
1 2042 98,07 | 294,2 | 49,03 | 98,07 | 2942 | 24,52 | 49,03 | 98,07 98,07 9,807
2,5 1839 612,9 | 1839 | 306,5 | 612,9 | 1839 | 1532 | 306,5| 6129 612,9 61,29
5 7335 24352 7355 1226 2452 7355 612,9 | 1226 | 2452 2452 245,2
10 29420 9807 29420 | 4903 9807 29420 2452 4903 | 9807 14710 9807 14710 | 980,7
Hosoe Cn.1en.+38(057)700-38-75;
M.Ten.+38 (096-359-79-46
UﬁuaHa“EH"B TBBI]H[":T" "u woworpadun. mvi@khgadi.kharkov_ua )
~ . L WHALY, 2012,
bivHenn cornacHo ¢ pilnerrd MomeHok

Bacunmmii HeanoBHY

ACTY IS0 6306-1:2007




0603HaueHKne TBepAOCTH NO bpuUHENNIo

429 HBW 10/3000/ 20

= e e vy

Bpems BbIAepIXKH,
C (ec1u He paBHO 10-15 C)
IIpnno>xeHHOe ycuine, Krc
vZ[I/IElMeTp TBEPAOCIVIABHOTI'O HNIAPpDUKA-UHAEHTOPA,
MM
CumBo TBepaocTy o bpunenio

Yucno tBepgocTu no bpuuennro, Krc/mm?




Homep
3amepa
1
2
3

CpenoHee
3HadyeHune

Pe3ynbraTbl namepeHunsa no bpuHHenro

TBeppoctb HRB TBeppoctb HB

Krc/mm? MPla



MeTtoa mnpepjO)KeH aHITIMMCKUM BO€HHO-
NMMPOMBINUIEHHBIM KOHIIepHOM «Vickers Limited».ABTOpBI 1 9 z I-

Cvut n CanaeH




—— METOR'BUKKEPCA —

MeTon, ompeneneHusi TBEPAOCTH IO BUKKepcy COCTOMT BO BJABIMBAHUHM B
MOBEPXHOCTh OOpasua (M3genus) dYeThbIpeXrpaHHOW NHPAMHUABI C KBaJPaTHBIM
ocHoBanueM. Harpyska P mpu MCOBITAHUAX MOXKET PaBHATHCA 5, 10, 20, 30, 50, 100
Krc. [Tocie CHATHSA Harpy3Ku U3MEPAIOT 00€e FUaroHa v OTIeYaTKa.

HY =1,8544 =

2

TBépmocTs omn- TBepgocTe mo

peaensioT Kak Bukkepcy
OT-HOLIEHHE uMeeT
Har-pysku K pPa3MepHOCTh
IUIOIAIH HaANPSHKEHUS
OOKOBOM (kre/ MM?> waun
MOBepPX-HOCTH MIla).
oTmeYarkKa

ne d - cpegHee apudmMeTnIeCcKoe ABYX AUATOHAIEH.

Hcnonb30BaHMe ajiMa3HOM NHUPaMHUJbI TMO3BOJIAET PaCIIMPUTh [AUANA30H
W3MepeHusi TBEPAOCTU [0 1000 €JAUHHUI], YTO COOTBETCTBYeT O4Ye€Hb TBEePAbIM
MaTepHajiaM.



OnpeaneneHuwe TBepaOCTH /

NO METOAlY BUKKEPCA

HV 0,001 0,0098

HV 0,002 0,0196

HV 0,005 0,049

: HV 0,01 0,0981

< HV 0,02 0,1962
G_*___ HV 0,05 0,4905
"\',’W HV 0,1 0,081

HV 0,2 1,962
HV 0,3 2,943
HV 0,5 4,905
"‘ ot 9,807 10
- HV 1176,68 H
”,» { (Makponmanazon) TOCT 9450-76 H3amMepeHne MUKPOTBEPAOCTH
&

BAAdB/IMBAHHUEM a/IMAa3HbIX HAKOHEYHHKOB.

9,807 x 103
3 HV or 9,807 H o T'OCT 2999-75 MeTanns! u ciiiaBbl. MeToa uamMepeHus

TBepaoctu no Bukkepcy.

(MMKpOAUANAa30H)
HV 0,015 0,147 ISO 6507-1:2005 Metallic materials - Vickers hardness
HV 0,025 0,245 test - Part 1: Test method.
HV 1 9,807
TBePAOMeP BHKKepca HY 2 1961 ASTM E384 - 10e2 Standard Test Method for Knoop
v 3 2942 and Vickers Hardness of Materials.
I: HV 5 49,03
HV 10 98,07
HV = 18544
) HV 30 2942

d 2 HV 50 490,3

HV 100 980,7




OnpneaeneHve TeenaocTn no BUKKency
cornacHo ACTY IS0 6007-1: 2007

BExiOop anana3zoHa namMmepeHn
TEEPDLO0CTM NO III'II-II-IEIIII‘.'H

Bmerepcy

TeepaoocTb no Bukkepcy

TeepoocTb no Bukkepcy npwu
MarnbIX Harpysakax

MukpoTeepoocTie no Bukkepcy

(F =z 49,03 N) (1,961 N < F < 49,03 N) (0,098 N£F < 1,961 N)
CWMEON TEEPOOCTH 3HadyeHwe F, N CHMBON TEEPOOCTH 3HadyeHne F, N CHUMBON TEEPOOCTH 3HayeHue F, N

HV 5 49 03 HV 0,2 1,961 HV 0,01 0,09807
HV 10 98,07 HV 0,3 2,942 HV 0,015 0,147
HV 20 196,1 HV 0,5 4. 903 HV 0,02 0,1961
HV 30 294 2 HV 1 9,807 HV 0,025 0,2452
HV 50 490,3 HV 2 19,61 HV 0,05 0,4903
HV 100 980,7 HV 3 29,42 HV 0,1 0,9807

Hosoe 190 HY 30 /20 Cn.1en.+38(057)700-38-75;

0Go3Hauenue TeepaocTAND | | I i
BUKKepCY COrnaco ¢ -

ACTY1506307-1:2007

M.ten.+38 (096-359-79-46)
mvi@khadi kharkoyv ua
MomeHoOK
Bacnmii HBaHoBHY
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‘0603HaueHue TBENAOCTH No-BURKepCY

190 WV 30 /20

Bpems BbIZIep)XXKH, C
(ec/1 He paBHO 10-15 C)
[IprnoxxeHHOe ycuime, Krc
CuMmBoOn TBepIOCTHU IO Bukkepcy

I‘{cho TBEPAOCTH IO Bukkepcy, Krc/mMmm?




Homep
3amMepa
1
2
3

CpenoHee
3HayeHue

Pe3ynbratbl namepeHusa no Bukkepcy

TBepaoctb HRB

TBepaocTtb HB

Krc/mm?

MHMa



METOA
PORBENIA

MeTop onnpeneneHuss TBepaOCTH

MpeaIOKUI aMePUKAaHCKAUM MeTa/LTypr 1 9 z 0 I-

C.I1.PoxBenn




~ METOQ POKBENNA

Metoa PokxBeiia siB/isieTCsi YHUBEPCAJAbHBIM, OH NPHUMEHSETCA A
MSATKHMX M TBEePJbIX MaTEePHUAIOB.

B nmpubopax pas
W3MepeHUs

TBEPAOCTH no
PokBesry WHAEHT-
pom SAIBJISAETCS
CTA/IBHOU HIAQPUK
AvxaMeTpoM 1,588 Mm
VI a/IMa3HbIN
KOHYC C YIJIOM HpH
BepLINHEe 120°.
[IpuGop mmeer Tpm

mKanael - A, Bu C.

|

[

e V"‘ r'

ﬁr’

ITpn V3MepeHUuu
QJIMa3HbIM KOHYCOM
WCITOIB3YIOTCA
mKaasl A m C mn
TBEPAOCTH
o0o3Hauvaerca HRA,
HRC
COOTBETCTBEHHO.
ITpn VU3MepeHUuu

CTAJIbHBIM IIAPUKOM
WICIIO/IB3YIOT IIKAJTy
B, a  TBEpAoOCTh
o6o3uauaroT HRB.

Ilo mkane C n3aMepsIoT BBICOKYIO TBEPAOCTh, HAIPpUMeP, 3aKaJI€eHHBIX U3e/IUi; O
mKajie B - TBépAoCTh CTanm mocjie OT)XXUra, HOpMajiu3aluuu U T.4. /11 nuamepeHus
TBEPAOCTH TOHKMX M3Ae/IMi WA TOHKHMX CJI0€B, a TaK)Xe OYeHb TBepAbIX
MaTepPHaJIOB UCIOAb3YIOT HIKATYy A.



my

aueHK1e TeepaocTii no-PoKBe

B 30T W

\_'_l
|

Mamepuan uHdeHmopa:
W - mapuk us TBEpIOrO CIijiaBa;
S — LIapWK M3 CTa/u;
IIYCTO — aJIMAa3HBbIU KOHYC
[ITkana TBeppoctu no Poksenry
C

WMBOJI TBepAOCTH 1o PokBesny

Yucno tBeppoctu no Poksemny




b
VAARA

Onpeaenesmane Tt enagocinmnno Poxeenny
CONMMAacHoOo 1SS0 GH0E8 - 1:2005: ASTIVML E18-08a

o, (H1

Lllkana WnpenTop Fo,N F1.N F.N lWkana | Whgentop Fo.N F1,N F.N Lllkana WHgenTop Fo.N F1.N F.N

HRA Konycanm | 98,07 | 490,35 | 588,42 HRLW 96,3518 98.07 490,35 588.42 HRHS @3.175¢cr 98,07 490,35 | 58842
HRD Konycanm | 98,07 | 8826 980.7 HRMW (6, 3518 98,07 882.6 980,70 HRES @3 175¢er 98,07 862.6 980,70
HRC Konycanm | 98,07 1373 147107 | HRPW 96,3518 98.07 1373 1471.07 HRKS @3.175¢cr 98,07 1373 1471,07
HR15M | Konycanm | 2942 | 117 68 147 1 HR15XW | @6,3518 29,42 117,68 147,10 HR15WS [ @3, 175cr 2942 117,68 | 14710
HR3OM | Konycanm | 2942 | 26486 | 29422 | HR30XW | @6,3518 29,42 264.8 294,22 HR3IOWS | @3.175cr 29.42 264.8 294,22
HR45M | Konycanm | 2942 | 411,89 | 44131 | HR45XW | @6, 3518 29,42 411,89 441 31 HR45WS [ @3 175cr 2942 411,89 | 44131
HRFW @1,588te | 98.07 | 490,35 | 38842 HRRW @12, 718 98.07 490,35 588,42 HRLS (6,33cT 98.07 490,35 | 58642
HRBW @1.,588te | 98.07 | 8826 980.7 HRSW @12,718 98.07 582.6 980,70 HRMS @6,35cT 98,07 882,65 980,70
HRGW 21,588t | 98.07 1373 147107 | HRVW @12, 718 98.07 1373 1471.07 HRPS (6,33cT 98.07 1373 1471,07
HRI5TW | @1.588te | 2942 | 117,68 1471 HRISYW | @12718 29,42 117,68 147.10 HR15XS @6,35cT 2942 117,68 | 14710
HR30TVW | @1588te | 2942 | 2648 | 29422 | HR3DYW | @12 V18 29,42 264.8 294 22 HR30XS @6, 35cT 2942 2648 294 22
HR45TVW | @1,588te | 2942 | 411,89 | 441,31 | HR4SYW | @12 718 29,42 411,89 441,31 HR45XS @6,35cT 2942 411,89 | 441.31
HRHW @3.175te | 98,07 | 490,35 | 58842 HRFS @1,588cT 98,07 490,35 588,42 HRRS @12 Ter 98,07 490,35 | 58842
HREW @3.175te | 98,07 | 8826 980.7 HRES @1,588cT 98.07 B82.6 980,70 HRSS @12 7er 98,07 982,65 980,70
HREW @3,175te | 98,07 1373 1471,07 | HRGS @1,588cT 98,07 1373 1471.07 HRVS @12 Ter 98,07 1373 1471,07
HRI1SWW | @3,1731e | 2942 | 117,68 1471 HR15TS | @1,588ct 2942 117,68 147,10 HR13YS @12 7er 29,42 117,68 | 14710
HRIOWW | @3,175te | 2942 | 2648 | 29422 HR30TS | ©@1,588ct | 9942 264.8 294,22 HR30YS @12, 7er 2942 264.8 294,22
HR45VWW | @3,1751e | 2942 | 41189 | 44131 HR45TS | @1,588ct 29,42 411.89 441,31 HR45YS @12 Vet 2942 411,89 | 441,31

HoBoe 99 HR 30T W e Cn.ten.+38(057)700-38-75;
- g iy M.Ten.+38 (096-359-79-46)
0003HaueHMe TBEPAOCTH NO r= ey Lol L T
POKBEANY COTNACHO C — L Momenok
(S Bacunmii HBanoBuy

(150 6908-1:2000; ASTM E18-08a)  &*
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e TBENA0CTI N0 POKBE

Mamepuan uHdeHmopa:
W - mapuk us TBEpIOrO CIijiaBa;
S — LIapWK M3 CTa/u;

IIYCTO — aJIMAa3HBbIU KOHYC

IlIkana TBepmocTu o Poxsesry

CumBon TBeppocTu 1o Poksemry

Yucno tBeppoctu no Poksemny




Homep
3amMepa
1
2
3

CpenoHee
3HayeHue

Pe3ynbraTtbl namepeHus no Poksenny

TBepaoctb HRB

e

TBepaocTtb HB

Krc/mm?

MHMa



CBA3b-MEXOY-TBEPOOCTEIO; XI/IMMHE-G-KW
COCTABOM U NMPOYHOCTbIO CTAIIAN

TBepAOCTHh 3aBUCUT OT XUMHUYI€CKOTO COCTAaBa M CTPYKTYPHI CIUIaBa. Tak, Hampumep, €
yBe/IMUEeHUEM COJEepP)KaHUsA yIiiepoa TBePAOCTh OTOXOKEHHOM CTAa/Id BO3pacraeT B
MPONOPLMOHAIBPHON 3aBUCUMOCTH.

[nsi cTamv B TMJIACTUYHOM

3Hast cofepXKaHue ~
aep 3asucumocmb meepAoc MU OMOXOKeHHOL] COC-TOSIHUM MEXAY TBep-
cmanu om codepxarus yanepoda
yrimepoga B CTaJi,
20 poctrbilo HBW wu  Bpe-
MOJKHO, MONAB3YACHh . A
1/ MEeHHbIM COIIPpOTHUB-
rpadpuKoM, ompeae-TuTh 3=
S 0 JIEHuE€M O, YCTa-HOBJIEHBI
ee TBEPAOCTb, u £,
o 3aBUCH-MOCTH.
HA00OPpOT. D
110
90

0 o1 02 03 04 05 08 07 08
%C

Inst crama TBepAOCThIO OT 120 10 170 HBW (npm €€ msmepeHmm B  Krc/mMm?)
G, =0,34 HB
Ecau TBEpAOCTH OT 170 A0 450 Krc/Mm2, TO

c, =0,35 HB



[Mpn ncnonb3oBaHUM cHEPNYECKOro MHOEHTOPA YEM
bonbLle Harpyska, TeM BbilLe TBEPAOCTb.

TBepaoctb H
TBepaoctsb H

Harpyska P

Harpy3ka P

“[ns ocTpbIX MHAEHTOPOB (KOHYC, MMpaMmaa) — C YBENUYEHNEM Harpy3Ku
TBEPAOCTb CHMXaETCS.



MaTepuanoB

[TpenmyuiecTBa Takmx
TBEPOAOMEPOB: HMU3Kas
CTOMMOCTDb,
KOMMNaKTHOCTb,
MOOUINBHOCTD,
aBTOMaTU4ecKum
nepecyeT 1 Bblgada
3Ha4YeHUs TBEPOOCTH,
aBTOHOMHOCTb (He
TpebyeT Hanuune
9rIeKTpOCeTEN)

Hepoctatkun —
Hann4ne
NorpewHocTn (13-3a
KOCBEHHOro MeToaa
N3MepeHns),
KannbpoBka
npoBoanTcAa Ans
onpeneneHHoro
mMarepuana.

OT Takoro MHAOEeHTopa ocTaeTcsa cnabo3amMeTHbIN OTNeYaToK.
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[IvHaMnyeckmne MeTo

MaTepuarioB

YrnbeTpasBykoBou
NopTaTUBHLIN
TBEPOOMEP — 3TO
CTanbHOW CTEPXEHb
C anmMasHou
nnpaMmnakon Ha
KOHLLE, KOTOPbIN
npegcrasnget coboun
aKyCTNYeCKNU
pesoHaTop
BCTPOEHHOIO
aBTOreHeparopa
YyNbTPa3ByKOBOW
4YacCTOThbl.

OABIIOLEHKN TBEPAOCTM

//

Bo Bpema BHeapeHUS
nnpamuabl B
nccnegyemoe
n3genue noa
NENCTBNEM
HeobxoanMOW CUnbl
KannbdpoBaHHOM
NPYXUHbI,
npoucxoauT
onpenernenme
3Ha4YeHud
CcOBCTBEHHOW YaCTOTblI
pe3oHaTopa, KoTopoe
onpenensercsd
TBEPOOCTbIO
mMatepuana.

[HnHamunyeckne TBepaoMepbl OCHOBaHbI Ha NMpuHUuMne NamMmepeHnda OTHOLLEHUA
CKOPOCTU MHOEeHTOpPa rnpu nageHnm n OTCKOKe OT NMNoBEPXHOCTU NMpoBeEPAEMOro

n3genuvs.



[Mpubop angd

onpeneneHus MwuKpoTBEpPAOCTb
MUKPOTBEPAOCTHU onpenensercs
COCTOUT U3 MexaHn3ma NoeHTUpoBaHue

ang BoaBnmMBaHng
anmasHoun nmpamuabl C
HebOonNbLLIOW Harpy3kown u
MeTannorpadpuyeckoro
MUKpocKkona. B
NCNbITbIBAEMYIO
NOBEPXHOCTb
BOABNMBAIOT ariMasHyto
nnpamugy noa
Harpyskon 0,05...5,00 H.

Npu Harpy3ke Ha
NHOEHTOP HE
6onee 2 H.u npun
BHeApEeHUN
NHOEHTOPA He
MEHbLUE YEM Ha
200 HMm

TBepaocTb H onpenenstoT no Ton xe dpopmyrne, 4To U TBepaoCTb No Bukkepcy:
ecnu P BbipaxeHa B H.



NOoPAAROK BbINMONHEHUA PABOTbBlL—

1. O3HAaKOMUTHCS C METOAUKAMMU ONIpeie/IeHUA TBEPAOCTH

2. O3HaAaKOMHUTHCA C MPUOOPaMH U3MepeHus TBepaocTu o bprHestio,
PoxBenny u Bukkepcy.

3. Ha oOpa3smax craam B OTOMOKEHHOM COCTOSSHHHM W3MEPHUTH
TBepPAOCTH 110 bpuHenio (mATh U3MepeHuil Ha 00pasiie).

4. C moMoOLbIO ynbl U3MEPHUTH AUAMETPHI KaXKJOTO OTMeYaTKa B
ABYX B3aUMHO NEPHNEeHAVKYISPHBIX HANPaBIE€HUSAX U Pe3YIbTaThl
U3MepeHN 3aHeCTH B TA0IHILy 1.



a) YcraHoBuTh O0Opa3sen; Ha CTOMMK MUKPOCKOTA, BKIKYUTHh mporpammy Scope Photo u
BpallleHHeM PYKOSATKHA MHUKPOCKOINA OTPEryIupoOBaTh Pe3KOCTh U300PAYKEHUsI OTIMeYaTKa Ha
3KpaHe MOHUTOpA

TG Vi5 TVimiero USE P Canffera TZCUSUIPITT ST TS

10 USB PC Camena (2C001PL))
noos 2

0) CoBMecTUTH MepeKpecThe BU3MPHBIX TUHUI C OZJHUM KPaeM OTIeYarKa U IIeJIKHYTh
JIeBOM KHOMKOM MbIu (0), 3aTeM nmepeMeCcTUTh MEePEKPeCThe A0 APYroro Kpas OTmevdarKa u
cHoBa mwenkHyTh (B). Ha skpane mosiBurcsa gumamerp ormedarka (r). IlpoBecru msmepenns
AViaMeTpa B IBYX B3aMMHO NepNeHANKY/ISIPHBIX HallpaBJI€eHUMAX.



MOBEPXHOCTHAaA, 00beMHas.
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 Bbi10on metTtoaajiaMmeneHUA:

— NOPAROCK BbINONMHERUA

B) BpIOpars MeTOoa ompemeneHuss TBepaocTu: o bpunHenrmo,
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Mopgyne Nel >

Onpenenesse TEepaocTE oo bpEEeT0

(ICTY IS0 6506-1:2007)

Moagyne Ne2 >
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(OnpenenesEe NOEEpXHOCTHOH TEEDIOCTH
EJAEJTHEAHHEM ChepEYecKoro EHIeHTOPA
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Moayne Ne3 >
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Onpengenesse NpoeKIHOEEOE TEEPIOCTH
EIABTHBAHHEEM cHepE9eckoro HEIeETOpa
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Moayne Ne4 >
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OnpesenesEe 00 LeMHEOE TEEPIOCTH
ENAEJHEAHHEEM cepE9eckoro BEHIeHTOPA
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HUREJNEBbLIE UTUTAHOBLIE
Cnnaebl
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€) 3aroJIHUTh MPOTOKOJI C Pe3y/lbTaTaMu U3MEPEeHHUI U TMOYyIYUTh
cpesHee 3HaYeHW e TBEPAOCTH.
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NOPANOK BbINONHEHUA PABOTbI __—

6. CpaBHUTHh 3HAaYeHHUsI TBEPAOCTH, NMOJTYyYE€HHbIEe NPU H3IMEpPEeHUH
pa3MepoOB OTIIEYAaTKOB PAa3/INYHbBIMU METOAAMMU.

6. OnpesenTuTh Ha TeX JKe 00pa3ax TBEPAOCTH M0 POKBe /LTy IO IIKasie
B (TabiuIa 2), CcpaBHUTH, MOAb3YsACh TAOAUIIEl, 3HAYEHUA TBEPJOCTH,
onmpeaeeHHble Ha TBepaoMepax bpunenns m Poksemna. Ilpum
3HAQYUTE/IbHBIX PACXOXXIEeHUAX MOBTOPUTH U3MEPEHMU .

9. Ilo nannbIM TBepaoctu HBW onpepenurts coaep>xanue yrieposa B
Pa3IAYHBIX O0Opa3lax CTAa/Id M MOACYHUTATHh BEJIUYHNHY BPEMEHHOTO
conmpoTHUBIeHusA Mo (popMysie gTadbInLIA 3).

10. OpopmMuTh OTYET O padoTe.



/

1. YTO TaKoOe TBepAoCTh?

2. Kakue MeToabl onnpeseneHus TBEPIOCTH?

3. B yem 3akiII04aeTcsa MeToj u3MepeHUs TBepaocTu no bpunenmo? B kakux eguHUIax oHa
usMepsercsa?

4. OT Yero 3aBUCHUT BBIOOpP HArpy3KH M AUAMeTpPAa LIAPHKA NMPHU HM3MEPEHUH TBEPAOCTH
MeToaoM bpunennsa?

5. Kakue orpannuyenus umeer metos, bpunennsa?

6. B yem 3akarovyaeTrcss meTof usmepeHus TBepgoctu no Pokseny? B kakux eguHMIIAX OHA
usMmepsercsa?

7. Kak n3amepsiercs tBepgoctb nmo Bukkepcy?

8. Kakme mkansl mmeer TBepaoMep PokBes/la M Korga mMx HMCIOAB3YIOT IIPU HW3MEpPEeHUU
TBepaocTu?

9. Kak MO>XHO o TBepaocTHu onpegennTsh coaep)XaHue yriepoga B craau? /s ctaim B KaKkoM
COCTOSITHUM 3TO BO3MOYXHO?

10. Kakas cBs3p cymecTByeT MeXAy TBEepPAOCTHIO M MOKa3aTeasaMu nNpodHoctu? /[Ins kakoro
COCTOSTHMA CTAJ/IM 3TU COOTHOLIEHU MO)XXHO MCIO/Ib30BaTh?



3ALAHUSA AN CAMOCTOATENBHOWPABOTE!

1. U3yunTh JMHAMHUYEeCKHUe MEeTOAbI ONpeJe/ieHUuss TBEPAOCTH [1] ¢ 163-
169

2. U3yuuTh MeTOAUKY U3MepeHUsA MUKPOTBEpaocTH [1] € 182-199

3. U3yuuTh MeTOAHKY oTnipeeneHUst 00bEMHOM TBEpAOCTH [1]c 80-87

4. O3nakomurbcs co crangaaprom ISO 14577
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NO/Ib30OBaHHAA NTepaTypa:

B..MoweHok HoBble meToabl onpeaerneHnst TBEPAOCTM MaTtepuarnos

[magkun U.I'1. TexHonoruss KOHCTPYKLUUOHHbLIX MaTtepuaros U
matepuanosegeHue /W.I1. Magkuin,B..MowweHok,B.lN.TapabaHoBa -
X.. XHALY,2014.-576c.

NaxtnH KO.M. MaTepuanoBeaeHue: y4ebH. Angd MalnHOCTPOUTENbHbIX
By30B/KO.M.J1axtnvH,B.l.JleoHTbeBa.-M.:MawwuHocTpoeHune,1990.-528c.



E-mail diana.borisovna@gmail.com

Astop: gou. Fnywxosa [1.b.
Lab2_1M_TKMIM_GDB_.13.02/10



