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Metoanyeckue yka3aHus K 1a0opaTopHOii paboTte

HM3nararworcs CYMHKOCTh, Ha3naueHHe B 0ONAcTH NPHMEHEHRS METOda MUKPOTBEPIOCTH
(JUOPAMCTPHMA) APH HIYYCHUY MEXAHHUCCKHX CBOWCTE MCTAANOBR W cOnapob [lpenasnaueHs
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Hean paGorm: Hccneaosanne mexaHudecknx CBOACTB MATEPHANOB METO-
JOM MHUKpOTBEPAOCTH (I0opameTpuH).

1.  Teoperuveckas 4acTh

MeTon onpeneneHus MHUKPOTBEPAOCTH MPENHA3ZHAYEH NS OLIEHKH TBEp-
AOCTH OYEHb MAJIbIX (MHKPOCKOMUYECKHX ) 00BEMOB MaTepraioB. Ero npuMEHSIOT
A% M3IMEPEHHA TBEPLOCTH MENKMX JeTanei, TOHKOH NPOBOJOKH WIH JIEHTDI,
TOHXHX FIOBEPXHOCTHbIX CIOEB, MOKPHITHE W T. I, [ TABHOE HAZHAYECHHE — OLCHKA
TBEPAOCTH OTAENbHbIX (a3 UAH CTPYKTYPHBIX COCTABJIAKUINX CMI&BOB, 3 TAKXKS
Pa3HHMLLLt B TBEPAOCTH OTAENBHBIX YY4ACTKOB 3TUX COCTARIMIOILMX.

Meron crannapruzosad (I'OCT 9450—76). B kauecrse WHaeHTOpa
[1pW H3MEPEHHH MHUKPOTBEPAOCTH 4Yallle BCEFO, KAK M B CAyuae ONpPEAEC/eHHS
TBEPAOCTH NO BUKKepCY, HCIONb3YIOT APARBHIbHYIO YETHIPEXIPAHHYIO aAMa3HYIO0
AuMpamMniy € yrioM np sepwrHe 136°. Dra nupamuia nIaBHO BAABIHBACTCS B
oOpazeu npwu Harpvskax 0,05—5H, Yucne mukporeepaoctu H,, Mlla, onpe-
aeaserca no gpopmyne H,= 1.854 10°F/d, roe F — #Harpyska, H; 4 - anaronans
oTnedaTka, oObI4HO 7—50 MKM, a“}fl,854 — nnoiadb GOKOROM MOBEPXHOCTH
MOAYYEHHOrD HHPaMKAATLHOTO OTIe4aTKAa.

[lo TOCTy uncno mukporsepaoctd. Mlla, zanucesaior bes eanaune U3-
Meperua, Hanpumep H, -1050.

MuUKpOTBEPAOCTL MACCHBHBIX 00pa3lUOB M3MEPAIOT Ha MeTaritorpadpy-
YecKUX Lkax, APHIOTOBNEHHBIX chnendansHeiM obpasom. [nybuna Baas-
JHBAaHMR HHAEHTOpa NPH ONpejeIeHHH MHUKPOTBEPAOCTH (d/7) cocTaBiaseT He-
CKOIBKO MHKPOMETPOB H COM3MEPUMa ¢ FIYOUHOH MOIYYaeMOro B pe3ynbTare
MEXAHHYECKOH WNNQOBKH H NOTHPOBKH HAKIENAHHOTO OOBEPXHOCTHOIO CIOA.
[Mo3ToMy MeTOaHKA yRa/IEHUS STOTO cNos OCODEHHO BaMKHA.

Haxnenannslit cnol ynansioT OOBIMHO OAHMM M3 TPEX METOAO0B. 3AEK-
TPONIOJNHPOBKOH, OTXKHIOM TFOTOBLIX UWIH(OB B BakyymMe WIM HWHEPTHOH arT-
Mocgepe M riyDoKMM XMMUHECKHM TPaBneHueM. {[1pH HCMONb30OBaHUK IOGOro
METOLa IKCNEePHMEHTaNbHO YCTAHABIMBAIOT PEXXHUM (BpPEeMA 3JEKTPOMNONUPOBKH

WX TPABRICHHA, IUIOTHOCTE TOKA K KOHLUCHipaLWHK) peakTHBa, TCMNOEPATYPY H



BPEMA OTHHI2Z ¥ T. A.}), NPH KOTOPOM NOJIHOCTbK) CHHMAaeTCs Hakaell B 0o-
BEPXHOCTHOM Ccnoe obpasua. Lsis 3TOro CTPOAT 33BMCHMMOCTL £, OT napamer-
pa, MIMECHAEMOro Npu noabope peXHMa CHATHA HAKIENAHHOro cios. MoMeHT
BBHIX0/d Ha FOPH3IOHTANL BENHYHHBI ff, COOTBETCTBYET ONTHMANLHOMY PEXHMMY,
KOTOPBIH 34T€M HCNOABIYETCA NPH NOATOTOBKE AHANOrHYHBIX 00pa3LIOs

PakTHYECKH METOL MHKPOTBEDAOCTH — 3T0 pPa3HOBHWAHOCTL METODAA
Buxkepca (HV) 4 oTAH4AETCR OT HEro TONBKO MCNOABIOBAHHEM MEHBLUIMX Ha-
rPY30K H COOTBETCTBEHHO MEHbLUIMM PazMepom oTneuatxa. [losTomy Quiutke-
CKMHA CMBICHT YHCIla MAKPOTBEP/JAOCTH aHanoruyeH teepaoctu HV. Jlas romoreH-
HbIX GAHO(DAIAbIX MATEPHAN0B C KpYNHLIM 3epHoM H, = HV Yacto Habmwoaae-
MBI€ OTKSOHEHHSA OT JTOro paseHcTBa. ocobenio B obnactu F<0.05—0. 1.
O0BACHAIOTCE B OCHOBHOM DONbLUHMH  TNOMPEILHOCTAMEK  H2IMEPEHHS  MHKDO-
TBEPROCTH MCTOMHMKH JITHX NOrpelIHOCTed — BHOPaLHH. HHCTPVMEHTANbHbIE
OwuliKY B MIMEPEHHM AIMHDI RHAIOHANW OTHE4aTKd, HEHACHTHYHOCFL YCIOBHH
PYYHOTO HAIPYXEHHSR, HCKAXEHHMA CTPYKTYPW lloBepxHocTHoro ciaos # ap llo
Mepe YMEHbIIeHHS HArpy3Kd BCE NOrpelrocTM BolpactawT. [loITomy He pe-
KOMeHIyeT1cs paloTaTs ¢ Harpy3xamM, KOTOpble [MaKT OTneyaTkd ¢ d<8—9
MM Hcnolip3oBanke npucTasok 08 3BTOMAaIHYECKOrO HarpyXeHus, BCEMED-
HO€ YCTpPaHeHuc BHOpauwit, TwiaTenpHad 07paboTKka METOAHKHM NPHIOTORAEHUSR
ULTH(OB MO3BONAKOT CBECTH OIUMOKH B ONPEACACHHH HHCA2 MHKPOTBEPIAOCTH K
MHHUMYMY.

Kak y#e oTmMeuanoch, rnaBHafs UEHHOCTh METOAA MHKPOTBEPAOCTH — 3TO
BOIMOXHOCTh OUEHKH TBEPROCTH OTAC/AbHMX $a3 ¥  CTPYKTYPHBIX CO-
CTaBAAOLUIHX, YTO OYEHb BAXKHO NPH PEIICHHHM MHOTHX METANJOBEIYECKMX 3a3a4
H 4ero Hellb3d CAENath APYrHMH MeTogaMu. HexoTopule 00KaCcTH NPUMEHEHKA

METONA MUKPOTBEPIOCTH NPCICTABNEHN B tabn. 1.



HexoTropsle 06nacTi npumMeHeHns METOa MHKPOTBEPAOCTH (AI0PAMETPHH)

Tabnuna )
':f"};gg OGnacTE NDHMEHEH NS Cxema wimepenui Kpatkas meronuka
OueHKka MHKDOTBEPAOCTH Henonwayercas  merantorpadi-
OTAETLHEIX ~ CTPYKTYPHBIX JeCKHE LIKRY ¢ BbIARNCHHON
COCTaBIAIOWAX CIUTaBa TpasReHHEM CTPYXTYpo#R. O1-
] {HanpuMep, crain ¢ dep- MEUYATKH HAHOCATCA B OTOCRb-
PHTO-NEPAHTHOH CTPYKTY- HBIE CTPYKTYPHBIE COCTABINSAKY-
poil) IWHEe Crnapa ¢ MNOCACAYKOUIHM
HX H3MEpeHHEM H OfpeneIeHy-
. €M MHKPOTBEPJOCTH.
Ouenxa rpaaMeHTa MHKpO- lenonezyeres notiepedHbii 1M
TBEPAOCTH IO TOIMIMHE E Py KOCO# MeTanI0rpaf HaecKui
NOBEPXHOCTHOIO chava (B | g 4 wand  OTueqarkd  HaHoosa1es
YaCTHOCTH, MOCIE TNOBEPX- | T § E OT NOBEPXHOCTH Braybb uepe?
2 HOCTHOTO YNIDOUHEHHR) E -3 olpeleneHHLle  HHTEPBanbl C
]' QB [TOCACAYIOUIMM HX W3MEDCHHEN
; = 2 M ONpEcIeHHEM MHKPOTBEPIO-
; ClH HO TOMIUKHHE [OBCOHWHOC!-
i . HOTo €107
| Oucnka pa3bpoca 3Haue- | Ha uccnenvemofi mosepaHocTH
‘H}iﬁ MUKPOTBEPIOCTH B|'— | meTanorpadisricckoro  uinnda
| METATIE WK Crtase (C1y- | . | HAHOCATCA NIPOH3BOILHO HE ME-
3 | HT  KOCBEHHOM oucuxoﬁi . ® I[s{c;: 20 orneyalkos  C nouhe-
; IPOYHOCTHOH MHKpOHEO]- ! % D + § AVIOWIHM BX M3MEPEHHEM. Of-
i HOPOJHOCTH MaTepratay peaeacHHeM MHKPOTBERIOLTH M
; cTaTHCTHYeCKOR  0oOpabolr .
NOTYYEHKEBIX Pe3yvALTATOR )
| Ouenka aHNIOTPONHA ' [ipn BaHeCeHUM KAKAOTO OTNe-
OPOHHOCTHRIx LBOHCTE MO- s ~ | uarka UIEAEHTOD NOBOpauHBACT-
HOKpHCTA A “jcd Ha OnperengHitbld  v1od
4 ¢ v uw &9 J| ARHIOTPONHS CBOHCTE OCHY-
'u /| BaeTCH NG OTHOLIEHHKD iHdl O~
N 1 -
NN / HIEH [OJy4EeHHAIN  OT00MAY-
i - KOB.
§0ucl-nca MUKDOMEOIHOPOA- Bnone ofpasyrowme#i  uununi-
{ HOCTH TMRACTHYECKOH ne- pudeckore ofpasua ana Heilwl-
DOpPMaLHH NO JOKATLHLIM TAaHHK Ha pacTSKEHHE. 4Yepel
ofbeMaM  MmeTaia MK PaBHBIE WHTEPBATH «/» Hano-
CIJaBa. e o o ¢ |catcane menee 100 ornevarkos
L_[J MUKPOTBEPAOCTH (penepHbIX
5 TOYEK) MPH Manoil Harpy3ke Ha

neaenTop (00196 - 0,049H).
HIMEDAIOTCR PACCTORHHA MEXITY
HuMY nocne aedopmannu 0b-
pasila ¢ loCcNenyollel CTatH-
CTHMECKOR obpabotkolt mosy-
YCHHBIX NaliHbIX.




2. [Ipubopel, oGopynosanse, HenbiTyemblii o6pasew.

Zna onpeneneHns MuKpoTBepAOCTH B POCCHH CepHIHO BBIMYCKAIOT NPH-
6op mapxn [IMT-3 (puc. 1, a). Ha 4yryHHOM OCHOBaHUM 3aKpenieHa KoaoHHa 3
€ pe3b0oil, 2 Ha Hell — KPOHIUTEHH ¢ MEKPOCKONIOM W HAI'DYXAHOLMM YCTPORCT~
BoM. JIn% yCTaHOBKU KpOHLWTERHa Ha TpeOyeMoil BhicOTE CrlyXaT raifka 4 u cro-
NOpHbIA BHHT, MHKpockon cocTouT u3 tybyca 8, oxyasp-mMukpomerpa 7, cMeHHO-
ro oOnexTHBa /0 (40- nan 8-KpaTHOro) ¢ OCBETHTENBHOTO ycTpoicTea ¢ [ns
rpyboli HaBOAKH Ha pe3KOCTs MHKPOCKON MOXKHO [EPEeMEIHATh 1O BhICOTE OTHO-
CHTEJIbHO KPOHLITEHHA BUHTOM 6, CBA3aHHAIM C peedHbIM YCTpoilcTBOM, [pexae
YeM BPALlATh BUHT 6, HeobxoanmMo ocnabuTh BHHT, PACTIONMKEHHbIA Ha npasoi
4&CTH KporiiTehHa. [[ns TOHKO# HABOAKM HA PE3KOCTh MHKPOCKON IepeMella-
10T B BEPTHKAJIbHOM HanpaBleHWK BpalleHleM MRKPOMETPUYECKOro BuHTA 3
K nuxBe#l yactn TvOyCa MUKPOCKONA NPHKPENICH MEXABKIM Harpyxeris [4

Ha puc. I, 6 noxazaHa ero cxema. [ py3lky B BiDe GHCKOB C MPOPE3AMH
HaZeBaKT HAa CTEPXEHb /7, B HHXXHEM KOHUE KOTOPOIo KpPenuTcs onpasxa ¢
aNMaiHbLIM HHASHTOpOM /6 (CTepeHb 0BEINER K KPOHLWTEHHY Ha ABYX {170-
ckux npyxunax 20 m 2/ llpy nosoporte pykosTku /& na ceba crepxens /7
ocBobOXKAAETCS ¥ NepeMeLaeTcs Noj] AeHCTBUEM TPY30B BHU3, BAABIUBAA UH-
AeHTOp B NOBEPXHOCTh 00pasiia.

Ha ocHoBaHuM npudbopa ycraHoBieH NPEAMETHBIN CTONUK |1, koTOpLIR
MOXET NEPEMEILAThCE B JBYX B3aHMHO NEpreHAHKYAAPHBIX HaNpaBAEHHAX
NpY NOMOLN MUKpOMETpHYecKnXx BuHTOB 12 B 13. KpoMe Toro, CTONHK MOX-
HO NOROpauuBaTh pyxoaTKo#i 2 BOKpYr csoel och Ha 180°. [Jing HaHeceHMs
OTIIEYATKA UCHBITYeMbIH 00pailel yCTaHABIHBAIOT O]l MAKPOCKONIOM H BhIOH-
PaKT Ha HEM MECTO, B KOTOPOM HEOOXOAHMO H3MEPHTh MHKPOTBEPIOCTD. 3a-
TeM nepemelraror obpasew Tak, uTebbl BHOpaHHOE MECTO 0Ka3aloCh MOH OCT-
pUeM alMa3HON NHpPaMMAL (NMOBOPOTOM MPEIMETHOro CToaukz Ha 180° no
ynopa), [Tocne BrapnueaHua HHOEHTOPa W CHATHA HATPYy3KH ¢ oOpasua no-
CleHWH BHOBb NEPEBOAST 10 MUKPOCKON U HIMEPAIOT ANHHY AHArOHANH OT-

11e49aTKa,
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Paic. 1. Cxema npnbopa 1TMT-3



Ans obecneveHHs TOYHOro 3amepa MHKPOTBEPAOCTH NpubOp A0MKeH
ObiTh TIATENLHO IOCTUPOBAH. 331a4a OCTHPOBKH — TOYHOE COBMOILCHUE OIITk-
YeCKOH OCH C OCbH) HAIPYXKEHMS IIPH IOBOPOTE NpeAMeTHoro croayka Ha 180°.
HupiMy cioBaMH, HEOOXOIUMO TODUTHCA, YTOOb! OTAEHATOK HAHOCHIICH HMEHHO
Ha TOM MecTe, Kotopoe Obino BHIOpaHO HOA MUKpocKornioM. LlenTpupyioniee ycr-
poOHCTBO, O3BONAIOLIEE MepeMellaT OOBEKTUB B MOPHIOHTAILHON TLIOCKOCTH,
fIPUBORMTCA B AeHCTBUAE BUnTamu /3 (cM. puc, 1.a).

Cxema UEHTpOBKU NpHBeAeHa Ha puc. 2. CHayana ycTaHaBlWBalOT Nnepe-
KPBITHE HUTEH OKyIAp-MHKPOMETPa TOYHO B LEHTPE NONA IpeHMst MHKPOCKORA.
s atoro nepemewmaroniriics npu BpauleHuy GapabaHuika OKyJ/Ap-MHKpOMETpa
CABOCHHBIN IWITPHUX AODKEH HAXOAUTLCA, [IPOTUB LHGPE 4 HENOABHKHOA LLIKab!
OKYJIfpa, 2 HyAb WIKagbl Dapadakynrka — TOYHO NPOTUB PUCKH. 3aTeM nepe-
MEUeHHEeM NPEeNMETHOro CToNuka co undoM NOABOART MOA NEpeKpecTHe,
BRIOPaHHOE 1R HCIOBITAHKA MECTO {CM. pHUC. 2, g} ¥ HAHOCAT oTnevyaTok. Ho
eCiTH HPHE-)OP HE OTL[EHTpOB&H, QTNEYATOK MOAYYHUTCR B CTOPOHE OT NEPCKPCCTHA
(cM. pue, 2. 6). LleHTpoBOYHEIMY BUHTAMH /5 (CcM. puc. 1, a) nepeMeiarT ne-
pPeKpecTHe 10 TEX nop, [1OKa OHO HEe COBNAAET C UCHTPOM NONYyYHBUIEIOCT OT-
neyarka (cM. puc 2, 6). 3aTeM ONMATL NepeMeilalT CTONHK (MHKPOMETPHYECKHMHU
BHHTaMM) TaK, 4ToOb! NepexpecTiie NPHLUIOCH Ha TO MECTO, M€ HYKHO CIENaTh
oTREYaTOK (CM. puc. 2, r). BHOBb cIeRaHHbIA OTHEYaTOK foNXkeH OHTh caenan
TOYHO B 3aJJTAHHOM MecTe (CM. puC. 2, d). Ecay 370ro He npou3onaeT, Bee orle-
pauKy NOBTOPRAIOT cHavana. OlepaLuy LeHTPOBKY YaCTO NPUXOANTCS BBINOIHATE
¥ B fipolecce paboTel, NOCTe NpeaBapUTENnbHON HacTpoiixu npubopa.

Bropas 3agaya IOCTHPOBKH -— MpaBWibHas YCTAHOBKA 110 BBLICOTE Me-
XaHU3Ma HarpyxeHus. [lpy 3ToM octpue anMasa (cM. pHc. 1, ) JONXHO Ka-
CaThes MOBEPXHOCTH 00pa3lia, a MUKPOCKOT CHOKYCHPOBAH HA 3TY NOBEPXHOCTS.
IOcTHpoBKka no BHCOTE ocyluecTrAseTcd raikoit 9. Heobxopumo nobuTecs Ta-
Koro noxoskeHus, 4rolpi 63 HarpysKH Ha NOBEPXHOCTH WAHda H3 Kakoro-

HuOyIb MAKOro Metania (HanpuMep, aIOMHHUS WIH OJIOBA) HE [OABNKNOCH



TOK. {OCTUPOBKY MO BRICOTE MOXHO NPOBOAHTL HA 3TANOHE ¢ TOYHO W3BECT-
HOW TBEepAOCThIO (Hanpumep, Ha kpuctamie NaCl). [loorHMas un# onyckas
HarpyXalumi MexanusM, HeobXoauMo A0OUTHCH NONYHUEHHS OTNEYaTKa ¢ Ta-

KO# ANaroHanelo, KoTopas OBl COOTBETCTBOBANA MHKDOTBEPROCTH 3TANIOHA.

Puc. 2,Cxema uentposku npubopa [IMT-3

Ipr wu3MepeHnu MHUKPOTEEPROCTH PACCTOSHHME MEX1V LEHTPaMH co-
CeIHHX OTNCYATKOB TONKHO OBITH HE MeHee ABYX NNHH AHATOHalM foneilnero
OTHEeYATKA. TakHM Xe AOIEKHO OBITh P2CCTOAHKUE OT UCHTP& OThiedYarka po
KpaA 06]333]3,8, ANHHA OHAroHan ortnedaTtka — ne fonee nony'ropﬁoﬁ TONILKA-
Hbl 0Opazia.

)IJ'IH onpefencHus 4Yucia MHKpPOTBEPAOCTH NO AJHHE OHAroHanH IpH

pa3HbIX Harpy3Kax F CylecTBYIOT ClIelHa/ibHble Ta0IHIIB 1 HOMOTPAMMDI.



1. IKCHEPHMEHTATLHA YACThb

BHHMAHHE!!! PABOTA C IIPHEOPOM [IMT-3 TPEEYET OCOFOH
AKKYPATHOCTH BCE NEPEMEIIEHHSA YACTEHU TPHEOPA JIOJIKHbB]
OCVIUECTBJIATECA MEQAEHHO, IJIABHO, BE3 PBIBKOB 1

H3JTHIIHHX YCHIIMH 3ANTPELI{AETCA IHEPEMENIATH OBPA3EL] HiTH

CTOJI TPH HAHECEHHH OTTIEYATKA (1100 HATPY3KOH)! HE

{IPHKACAHTECH PVKAMM K PABOYEH I[TOBEPXHOCTH
METAJJIONPAGHYECKO!IO LUTH®A!
N3amepenve MUKPOTBEPAOCTH OCYLISCTBIASETCA HAa CHEUMANBLHO NOATOTOE-

nesHoM meTtannorpaduyeckom wnude U3 cranu 45 B HOPMaNU3OBAHHOM COCTOS-
HMit, C BBISIBIEHHOH TpaBiieHueM B 4-x% BOAHOM pacTBOpE a30THOR KHC/IOTHI,
beppuTo-nepnuTHoit cTpykTypoii. O6paseu ycranaBnMBaeTCss Ha OCHOBaHME
{CTEKNSIHHYK HAM METATUIMYECKYIO MLIOCKYIO TNIACTUHY ) YEpe3 NOINOKKY U3 Mia-
CTHNMHA, 00ecneYMBaLLyIo, ¢ NOMOINBIY CNICLHalsH0ro NIpecca, BapalnelbHOCTh
MOBEPXRHOCTH WNKda U nmaockocTu crona npubopa [IMT-3, naxoaswerocs B no-
NOXKEHUH H3MEPEHUS MUKPOTBEPIOCTH (MOBEPRYT A0 YNOpa N0 HaCOBOH CTPENKE).
C omMoL1bt0 BHHTOB 51 € OCYLUECTBIIAETCA HABOAKA Ha PE3KOCTb. A HEpeMELLUEeHH-
€M CTO/1a MUKPOMETPHYECKUMU BUHTamu 12 # 13 BrIOHpaeTcs MeCTO HaHeCeHUS
OTNEYATKA MUKPOTBEPAOCTH TON MAU HHOI CTPYKTYPHOMH COCTABNAIONICH.

Jarem CTON NEpPeBOAXTCA B NONOXKEHHE HAHECEHUS OTNEYATKA TLIABHLIM €ro
[OBOPOTOM NPOTHB HaCOBOW CTPEJNKH N0 yiiopa ¢ NOMOLILID PYKOATKH 2. Ha me-
XaHH3M HarpyxeHus npubopa INMT-3 ycranaenuipaeTcs rpys, COOTBETCTBYIOLINH
HeoOX0AuMOMN BeNWuKEe Harpy3kH {B JaHHoM ciayuae — 0,98 H). Tlosopotom py-
KOATKH 18 MexaHu3Ma HarpyXeHus MpOTHB 4aCOBO# CTPENKH IO yIropa, nocie-
ayiouled BhiAepkKOH oTneyarxa nox Harpyskoi {(15c. ans wepHeix u 30c. pas
LBETHLIX METAINIOB i CIUIABOB) M BO3BPATOM PYKOATKH 18 B HCXOQHOE NONOKEHHE
OCYILECTBNAETCA LUK HAHECEHHS OTfeYaTKa MUKpoTeepaocTH. [losopoTom cTona
B [IOJIOKEHHE H3MEPEHHH OTNIe4aTKa MUKPOTBEPAOCTH (N0 4acoBOH CTpenKe 0
ynopa) noMeiaesM oTneyaTox B NoJie MUKPOCKOMNA (IIPH HEOOXOINMOCTH KOPpEK-
THPYEM HaBOAKY Ha pe3kocth). CoBMEIIaR NnepexpecTHe MAUKPOCKORNA NOCHe10Ba-
TENLHO ¢ TIPABRIM U JIEBBIM YIJIOM OTNEYATKA, CHUTHIBAEM COOTBETCTBYIOMUIRE T10-

kazateny dy B da co ukansl (COTHH MKM) H nHMOa (HeCATKH M €AMHMUBLI MKM)



MiKpocxona (¢M. puc. 3 a, 6), koTopble 3aHocates s tabn. 2. Ilo npuBegenHodl

METONHKE OCYLECTRINETCS H3MepeHne 20 oTnewaTkos MukpoTBepaoctu (10 orne-

4aTKOB, HAHECEHHBIX B QeppuTHON H 10 OTreuaTkos, HaHECEHHbIX B MEpPRUTHOMN

COCTABISIIOINX CTPYKTYPhbi HOPMATH30BAHHON cTay 43.
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uc. 3 HWE JHAroHaMH 0THe4arka MUKPOTBED,10CTH
P 3 M3mepe H

O6paboTika noiyyeHHbIX pe3yiNbTaTOR OCYLUECTRIKETCH B CI2YIOLUEM 10-

pAaKe:
v ANA KaxAOTO OTHEYaTKa ONpeAenseTcss pasHOCTh M3MepeHui d-ds.
MKM, a 3arteMm BemvuuHa 0,31{d -d,), yuutsipaonias xoiddunuent
VBEJIHYEHHA MUKDOCKOIIA:
Tabnuua 2

FlpoTtokon pe3yabTaTOB R3MEPEHUSA OTIERAaTKOB MUKPOTBEPI0CTH
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v’ 110 TabnuuaM MHKPOTBEPAOCTH (CM. IPUAOKEHHUE) ONPEACIAETCA 3Ha-
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Bce aaHuble 3aHOCSTCY B Tabn. 2 ¥ Ha OCHOBAHHM HX ZHAH3A JEeNarOTCR

COOTBETCTBYIOLIME BLIBOABI O pabore.

2. Pexomenaauuu no opopMIeHHIO OTHETA
. ChopMynupyiiTe uenb HCCISAOBARKS.
B Teoperuueckol 4acTH paboThi KpaTKO OMHIIMTE CYIIHOCTb, Ha3HAUEHHE H
ofJaCTH IPYMEHEHNE METOAA MHKPOTBEDLOCTH MATEPHANOB.
. B paznene «Obopynosarve, npudOpbl M HCMbLITYEMBIR 0Opasel» MpHBEAUTE
KPATKYIO METOIAKY TOAroTOBKE MeTanmrorpadiyeckoro uutuda, cxemy npudo-
pa [IMT-3, cxeMy MeXaHM3Ma HarpyXeHHs, CXeMmy H3MEPeHHs oTredaTka MUkK-
pPOTBEpAOCTH.
B paizene «3KcneprMeHTANLHAN YaCThy 3aHECUTE PE3yllbTaTsl H3IMEPEHHS OT-

MEYATKOB MHAKPOTBERIOCTH H [OOCICIYIOLUHX BBIMHCIEHHA B Taba. 2, Bbl-
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YHCAWTE CPEAHEE 3IHAYECHHE MMKPOTBEPAOCTH, CpelHee KBALPaTHYecKoe oT-
KJIOHEHHE H XODDDULHEHT BRDHAIIHH.
Craenaite BLIBORK C i TACHO NOCTARREHHON UeNH HCCAEROBAHYS,
3, Ilpasniaa o Texnnke GesonacwocTu
v Jlonyckaetca pabora Ha npuBope TONBLKO OJHOMO IKCNEPHMEHTATOpA
v Biok nutanus npufopa HaxoanTes noa Banpsxenuem 220B! [posepste 32-
semnenne! He kacaittech TokoBeaywiux nposonos!
v" He pabdotaitte BOnM3M HCTOYHNUKOD Bubpanni (paboTalowiux 31exTpoasHra-
TeNeH, MEeKTPOMarHUTOB U T.11.}!
4. Boupocul 318 camonposepky
Kaxue 3a2a4n MOTYT peLUaTLCRA ¢ NOMOLLBKY HIMEPEHHA MUKPOTBEPAOCTH,
B yeM OTNMYKR MHUKPOTBEPAOCTH M TBEPAOCTH MaTEPHANOB.
KakoH HHIEHTOP HCNONbLIYETCE NPH HIMEPEHHH MHUKDPOTBEPAOCTH.
KakoBbl HATPY3KH Ha HHACHTOP PH HIMEPEHHH MHKPOTBEPIOCTH
C kako# Luenbr OCYILCCTBNSETCS BbiACP¥ KA NOA HArPY3KOo#
Kakoe BpeMs BbLAEPXKH 101 Harpy3KO® NS 4epHBIX M LBETHbIX METALIOB H
CrIaBoB
Kaxosa hopMa oTreuaTka MHKPOTBEPAOCTH, C 4EM CBAAHB €€ MCKAKEHHUS
Kakue napaMeTpbl OTEYATKA HIMEPSHOTCA ANA ONPEJENEHHA MUKPOTBEPAOCTH.
Kaximy napameTpamy OLEHHBACTCR pajopoc IHAYeHMHA MHUKDOTBEPAOCTH, Ka-

KHMH (pakTopaMH OH oDYCHOBAEH.

10. Kakue TpeGoBaHHA NPEABABIAIOTCA K NOBEPXHOCTH MaTepHana rfpH H3mepe-

HHK MHKPOTBEPAOCTH, KAKHMH MCTOAAMH OHH JOCTHIAKOTCH.

1. Kakne MeTOOW NPHMEHAKOTCA ANS OArOTOBKH NOBEPXHOCTH MHKPOULIKGA ¢

HEABIO YCTPAHCHHWA BAUAHHA HAKNCTIA NOBCPXHOCTHOMO CHOA.

12. C xaxo#l Heabio NPOBOAMTCH IOCTHPOBKa MUKpockona npubopa [TMT-3. Kakos

NOPANOK HEMTPOBKH OTACHATKA B NONE MHKPOCKOE H HOCTHPDOBKH MEXAHH3IMA

HATPYKEHHA [0 BMICOTE.
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3. Kakoso MHHHMANTBHO AONYCTHMOE paCCTOHHHC MCEKAY COCCIHHMMH OTNCYATKA-
MH MHKPOTBEPAOCTH, HEM 00YCNOBIIEHO 3TO TpeboBaHue.

14. KakoBo cOOTHoOLEHe MEXIY AHMaroHanbl0 0TNevarka ¥ riyOGHHOW BHEApeHHA
HHAEHTOPA.

15. TToyeMy pe3ynbTaT M3MEPEHUA AMArOHANM OTMEYATKA YMHOKAETCA Ha KOIP-
buunesT 0,31. OOBLeKTHBB C KAKHM yBelWYeHHeM NpHMeHsloTcs B npubope
[IMT-3.

16. C yem cBs3aHbl MOrpeiiHOCTH U3MEPEHHA MHKPOTBEPAOCTH H KaKOBbl METObI
HX CHUIKECHHUSL.
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