TPETA YACT
N3MEPBAHE HA MEXAHWYHU BEJIMYNHU
I[THPBA I'/TABA
3.1. UsmepBane Ha neopmanuu.

I/I3MepBaHeTO Ha I[e(l)OpMaLII/II/I CC CBCXKIA, IO ChIICCTBO, 1O U3MCPBAHCTO HaA JIMHEHHU
pasMeEpu, B OMNpCACIICH Y4aCTbK OT MalllIMHHATA 4aCT, BbpPXY KOATO HCﬁCTBYBa CTaTH4YCH
HJIM JMHAaMHUYCH TOBap.

[Ipu nonoxxenue, 4e neopmManusra € B eracTUuHaTa o0nacT. T.e, B CHIa € 3aKOHBT Ha
XyK, JIECHO MOXeE J]a Ce OIpees MEXaHHYHOTO HAlpeKeHHe, ako € U3BECTeH MOIYIBT
Ha eJTaCTUYHOCT.

[TpuGopute, KOWTO ce WU3MON3yBaT 3a H3MepBaHE Ha JAeopmanuu, ce Hapudar
TEH30METPH, a HayKaTa, KOSATO CE 3aHMMaBa C Ta3W OOJIACT Ha TEXHUKATa Ce HapHya
TeH3oMeTpus. TeH30MeTpuTe Morar Jia ce KiIacupHuIupar B [BE TPYIIH:

a/ TenzomeTpu 3a U3MepBaHe HA AMHAMHYHHU JehOpMaIIui;

0/ TenzomMeTpu 3a U3MepBaHe HA CTATUYHU JeopMaIIi.

HpI/I TCH3OMCTPUTC 3a JUHAMHWYHHU U3MCPBAHUA € H€06XOI[I/IMO YCTPOﬁCTBOTO 3a
PErucCcTprupaHec Ha ,Z[C(l)OpMaLII/II/ITC, JAOKaToO IIpU TCH30OMCTPUTEC 3a CTATUIHHU U3MCPBAHHA €
JOCTaTb4YHO Jda HMa YCTpOﬁCTBO 3a OTYHTAHC Ha I[e(l)OpMaL[I/II/ITC. T€H3OMCTpI/IT€ 3a
JWHaAaMHW4YHHU I[C(l)OpMaI_II/II/I MOraT aa €€ U3MO0JI3yBaT 3a USMCPBAHC U HAa CTATUYHH, HO TC3U
3a CTaTUYHH z[e(bopMaum/I HE MOrart Jia C€ U3I10JI3yBAT 3a USMECPBAHC HA JTMHAMUYHH.

Crnopen npuHIUIA CH Ha JACUCTBUE TEH30METpUTE OMBAT: MEXaHWYHH, MHEBMATUYHH,
ONTUYHM, EJIEKTPUYHU, KOMOMHUPAHHU U aKyCTUYHU.

3.1.1. U3mepBane Ha aehopManuy ¢ MEXaHHYHU TEH30METPH,

Tenzomerpure, paboTen Ha MEXaHUYEH HMPUHLHUI, UTPasT 0COOEHO Ba)kKHA POJIS MPHU
M3MEPBAHETO Ha CTAaTUYHU JepopMaluu, NpU KOUTO MHEPLHOHHOCTTa Ha Hpubopa Ha
urpae poJisi. MexaHu4HHUTE TEH30MEeTpH € yCIIeX MOrar Jia ce M3MOI3yBaT U 3a U3MepBaHe
Ha IMHAMHUYHU e(opMaliuy ChC 3310BOJUTEHA 3a TPAKTUKATa TOYHOCT.

Haii-romgsmo IMPpUJIOXKCHUEC Ca HaMCpWIM MCXAHUYHUTC TCH3OMCTPU HaA (prMaTa
FyTeH6eprep. I'maBHOTO npecaAuMCTBO Ha TC3W TCH3OMCETpPU CC sABABA MaJlkaTa CHJIA,
H€06XO,Z[I/IM3. 3a BL3I[€I>1CTBHC BbPXY MCXaHUYHATaA UM CUCTCMA.

Ha ®wur.3.1.1. e mnokazaHn Moaen Ha MeXaHW4YeH TeH30MeThp ¢ ©Oaza 20 mm
XapakTepusmpall ce ¢ MajkaTta cu 6aza. KopmychT Ha TeH30MeThpa 1 B oyHATaA CH 4acT
3aBBpIlIBa C JIBE MPU3MHU, HETIOJBMKHA 2 U nojBukHA 3. [loaBuKHATA pU3Ma ce sIBsiBa
eMH OT Kpaullara Ha JABypaMEHHHsS JIOCT 4, BbpXY KOWTO € MOHTHpaH mudra 5.



CrpenkaTa Ha TEH30MeThpa 6 € 3aKpeneHa IMAPHUPHO U CE IBUKHU TpeJl OrjiefaliHa cKaja
12. JlocteT 4 um crpenkata 6 ca cBbp3aHHM upe3 Tpasepcata 10, nexama BBPXY
nmdToBeTe S ¥ 7 ¥ nMpuUTHCKaHa oT npykuHarta 11. Ctpenkara Ha TEH30METhpa MOXKE Jia
ce HyJiMpa 4pe3 MpeMecTBaHEe Ha jiarepa 8 ¢ momMoniTa Ha BUHTa 9. Becuuku chequHeHus
Ha JIOCTOBUSI MEXAaHU3BM Ca M3IBIHEHU Ype3 NMPU3MHU, KOETO OCUTYpsiBa BUCOKA TOUHOCT
Ha U3MepBaHeTO. TEeH30METBhPBT C€ 3aKpenBa BbPXY NOBBPXHOCTTA HA MALTMHHUTE YaCTH
C MOMOIITA HA CIEUUATHU CKOOHM. YBEIMYEHHETO Ha TEH30METbpa € MPHUOIU3HTETHO
2000 mbTH, a TabapuTHHTE My pasMepu 175 x 48 x 12 mm.
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dur.3.1.2. MexannueH

®ur.3.1.1. Mexannuen TEH30METhp

TEHOMETHp ¢ 6aza 20 mm

B Hskom cnyyam mpu u3MepBaHe Ha JAeopManuu C TO-Mallka YyBCTBUTEIHOCT CE
M3I0JI3yBa MEXaHUYHUS TEH30METhD, Moka3aH Ha ¢wur.3.1.2. Tol ce cberon ot Kopmyc 1,
HETOJIBU)KHA TIpU3Ma 2 U MOJABUXKHA Mpu3Ma 12, KosITO ce siBsIBa €IWH OT Kpauillata Ha
nBypaMmeHHus jocT. [loaBukHara mpu3ma € 3akperneHa IMapHUPHO M ce KoJjiebae OKOJIo
omopata 8, crpenkara 13 chIlo € 3aKkperneHa B mapHUpHATa ornopa § u ce kouebdae mpes
orienanHa ckana. Ilpenn BCAKO M3MepBaHE CTpesikata ce Hy/IHMpa, Ype3 IUIaHKaTa 3,
onopara 10 m miockara mpyxuHa 11. 3a TOUHOTO ycTaHOBSIBAaHE Ha HU3MEpPHUTEIHATA
CTpelKa B U3XOJHO TIIOJIO)KEHHE CIIOCOOCTBYBAaT Ipy)kMHata S5 u omoparta 6.
VYBenuuennero Ha npudopa e okosno 600 mpTH, a rabaputute My ca 80 x 30 x 15 mm.
TouyHOCTTa pU HOPMAJIHU YCJIOBHS Ha u3MepBaHe € 0.6 pm.

WHTepeceH MPUHIMIT HA U3MEPBAHE € 3AJI0KEH B MEXaHUYHUS TEH30METHp, pa3paboTeH
or Moxancon /¢ur.3.1.3/. Bupxy kopmyca | e 3akpemeHa IUIacTMHKATa 2 ¢
HEMOJBI)KHATA MpHu3Ma 3 M IUIOCKaTa NpYyKUHA 7, 3a KOSTO LIAPHUPHO € OKadeHa
noJBMKHATA npu3Ma 6. KbM nmojaBuxkHaTa nMpu3Ma € NpUTHUCHATA eJacTUYHAaTa IJIacTHHA
5, KOSTO ce H3MOoJI3yBa 3a YCTAHOBSIBAHE Ha TEH30METbpa B M3XOAHO IIOJIOKEHUE.
YBenuuaBaHe Ha U3MEPBAHOTO MPEMECTBAHE C€ MMOCTHUTa C MOMOIITa Ha METaJHaTa JIEHTa
7 ¢ mpaBOBI'BJIHO cedyeHHe. JIgBaTa MOJOBUHKA, CIIPSAMO CTpeNiKaTa § € yCykaHa B eIHa



MOCOKa, a JIACHAaTa B Apyra. AKO JsiBaTa MOJIOBMHA € yCyKaHa M0 YaCOBHUKOBATa CTPEJIKa,
JSICHATa TOJIOBMHA € YCyKaHa B MOCOKa 0oOpaTHAa Ha YaCOBHUKOBAaTa CTpenka. EquHUST
Kpail Ha JieHTaTa € CBbp3aH ¢ KoH3ojdaTa 10 u Kopiyca, a APyrusT Kpail Ha JeHTaTa - C
Jocta 5 U noABMKHATa mipu3Ma 6. [Ipu Be3HUMKBaHE Ha nedopMaivs, MOABMKHATA TIPHU3
Ma ce IpeMecTBa U JIeHTaTa ce onbBa. B pesynrar na Koeto B Hes ce
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nmopaxkJa CTpeMex KbM pascykBaHe. CTpenkara ce OTKJIOHSIBA Ha BI'BJ MPOMOPIHOHAICH
Ha u3MepBaHaTa jaedopmarusi, KOSITO Ce OTYMTA 4Ype3 cKaiara 9. YBeIMYeHHeTo Ha
TEH30METhpa 3aBUCH OT CEUYEHUETO Ha JIeHTaTa M Opos Ha 3acykBaHUsATa. B mpakTukara
ce usnonsyBar TeHzomeTpu c yBenumdeHue 100, 200, 1000 u 5000 mbTH, KOUTO ce
mo0MpaT B 3aBUCUMOCT OT M3MepBaHaTa JAeGpopMaIiusi.

B crmygante, KoraTo ce KOHTpoJupa 1eOPMANMOHHOTO CHCTOSHUE HA MAIIMHHUTE YaCTH
/3a TO-IPOABIDKUTENCH Tepuoa/ € YIOOHO Ja ce U3IOJI3YBaT HE3aKpenBalld Ce
teHzomeTpu /dur.3.1.4/. Bepxy kopmyca Ha TeH30MeThpa | HEMOABMKHO € 3aKpercHa
omopara 2, a WIApHUPHO € MOHTHpaHa NojaBMkHaTa omnopa 4. IlpemectBaneTo Ha
NOJBMKHATA OIOpa MpPEJU3BUKBA YBEJIMYEHHE Ha M3MepBaHaTa JaedopMalius OKoJo 5
npTH. OTU4nTaHeTO Ha JedopMaluara craBa upe3 CTpelikoBus uHAnKatop 3. Ha ¢wur.
5.1.4 a e moka3aHo HEpaOOTHOTO TMOJIOKEHHWE HAa WHAMKATOpA, IPH KOETO JIOCTHT 5 € B
TOPHO MOJIOKEHHE, & U3MEPUTENIHUS HAKPAaHUK HAa TEH30METhpa € BAUTHAT U MpeAna3eH
OT HEIOMyCTUMHU HaToBapBaHUs. B momoxxeHue "0" MOCTBT 5 € B JOJTHO TMOJIOKEHHE
/paboTHO/ 1 U3MEPUTEITHUS HAKPAHHUK € TOTIPSUT 0 TIOJBMYKHATA OTOpa.

bazara Ha TenzomeTbpa Moxe aa ce uaMeHs orT 20 go 100 mm. IlorpemnocTtra Ha
M3MEpBAHETO Ha IpeBUIIaBa =1 um KaTto yCHJIMETO 3a 33JelCTByBaHE HA MEXaHHUYecKara
CHUCTeMa € MHUHHMAJHO, KOETO I03BOJISIBAa H3II0J3yBAHETO Ha TEH30METhpa 3a Clabo
negopMHpalIy ce MaTepuaiy, KaTo ractMaca, KapToHH U Jp.

MexaHM4HHTE TEH30METPU, KOMTO C€ H3IOJA3yBaT 3a H3MEpPBAHE HA JHMHAMHUYHO
U3MEHSAIIM ce JedopMally, ce 3aKpenBaT BbPXY H3CJEeIBAHUTE METAIHU MOBBPXHOCTH.



K®M Te3n TCH30MCTPU CC MMOCTABAT CICOAHUTC U3UCKBAHHA: MAJIKO TCIJIO U HHCPTHOCT Ha
IUIECIoTO yCTpOfICTBO, BHCOKA TOYHOCT U HAACKIHOCT IIpU pa60Ta.

Enna HOpManmHa KOHCTPYKIMSI Ha CAMOIMILEI] MEXaHWYeH TEH30METhp € IOoKa3aHa Ha
Our. 3.1.5. Bepxy Kopmyca 3, m3mbiHeH upe3 TpwOara 6, ca pasloNoXKEHU IO JIBE
Heno BWXHU onopu 10 1 nBe moABMXKHU 9.

T ‘ —
®wur.3.1.4. HezakpenBai ce TEH30METBP.

Onopute ce 3akpenBaT BBPXY H3CICIBAHUTE MOBBPXHOCTH, OTPAHUYABAWKH IO TO3U
HaunH 0a3zara Ha TeH3oMeTbpa Ha 200 mm. ExunusTt kpail Ha BbhTpemHarta TpbOa 7 €
CBBbp3aH 4Ype3 MIapHUpa S5 ¢ MuIlema enMasdeHa uria. Mrimara w3mucBa uM3MepBaHara
BEIMYMHA B €CTECTBEHA TOJIEMHHA BbpXY HMIMHIBpa 1, 3anBmkBaH oT OapabaHa 2,
MWIMHABPBT U OapabaHBT Morar 1a ce 3aBbpraT Ha 360°. bapabanbT 2 ce 3a1BUKBa OT
€JIEKTPOMOTOP M JBYCKOpOCTEH uepBsueH pemyktop 11. Bpw3kara mexmy OGapabana u
YepBsiKa ce ocuuecmfgaa 4ype3 npyKuHaTa 4, a HeOABIKHOCTTA
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®wur.3.1.5. CaMonuiien] MEXaHUuYeH TEH30METhP.




MEXIy TppOHuTe 6 M 7 ce ocurypsia upe3 mmudroBaTa Bph3ka 8. BerpemHara tppOa Ha
TEH30METhpa TpsiOBa Ja WMa TOIUIMHHO pa3lIMPEHUE €JHAKBO C TOIUIMHHOTO
pasmMpeHre Ha H3cleBaHaTa MOBBPXHOCT. BBB Bpb3ka ¢ ToBa Tpbhbara ce MpaBH
CMEHsieMa, KOETO CITIOCOOCTBYBA 32 yBeJIMYaBaHe Ha TOYHOCTTA.

3.1.2. U3mepBane Ha aedopmaiiuu ¢ THEBMAaTUYHA TEH30METPH.

[THeBMAaTHYHUTE TEH30METPU Ca MBPBHUTE MpeoOpa3yBaTeNId, KOUTO Ca W3IOJI3YBaHU 3a
u3MepBane Ha Jgedopmanmu. [IpuHIMOBT Ha JACWCTBUE HAa ITHEBMATUYHUTE
npeoOpa3yBaTelii, ce 3aK/IIoYaBa B U3MEHEHHE Ha HAIATAHETO B CIICIMATHHA KaMepu MpHU
MpoIycKaHe Ha crbcreH BB3AyX /dur. 3.1.6/. Axo mrozute S u G ca BKIIOYCHH
MIOCJIEZIOBATEIIHO, TO MPU TPOITyCKaHE Ipe3 BXOJHOTO OTBBPCTHE HA CI'bCTEH BB3IAYX B
Kamepara Mex/Iy JIO3UTE IIIe C€ YCTAaHOBH CJIETHOTO HAISTaHEe
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¢wur.3.1.6. [ITHeBMaTH4YEH TEH30METHP
Kbaero G u S ca mpoxoanuTe ceueHus Ha aBeTe Ar03u; H - paboTHO HaysTaHe.

[Ipen m3xoanara mo3a S ce moctaBs Ha pascrosHue 0.003 mm mnactunkara p. Td
Ch3/aBa ION'BJIHUTEIHO CHIIPOTUBICHUE HA U3TUYAILIMS ITPE3 OTBOPA S BB3AYX.

[lnacTuHKaTa ce CBBpP3Ba ChC CHCTEMATa, YUUTO JleOpMaIiH e ce KOHTPOJIHUPAT U 10
NpoMsHaTa Ha HAIATAaHETO B KaMmepara ce ChbIW 3a TOJIeMHHATa Ha H3MepBaHa
nedopmManus.

PasrnenanusT mHeBMaTH4YeH TEH30METHp ce Hapuya mpeobpasyBa-ten “Conekc” KaTo
A P p peoopasys
Jr03aTa 5 € U3MepHUTeNHa, a 1r03arta 6 - [JIaBHa.

3a ochllecTBABaHE Ha IMHEBMAaTHYHO IpeoOpa3yBaHe Ha M3MepBaHaTa Jedopmanus,
TpsiOBa /1a ca U3II'BJIIHEHU CJIETHUTE YCIOBUS: U3MEpUTENHATA J03a J]a € CMeHsieMa, KaTo
NPOXOJHOTO i cedyeHue Ja ce moadupa B 3aBUCUMOCT OT U3MEpBaHATa BEIMYUHA; KbM
JII03aTa Ja UMa peryiaTop, MOIbpKAIl MOCTOSHHO paOOTHO HaJsraHe; MOHTUPAH KbM
KaMepara MoKa3Baill mpuoop 3a U3MepBaHe Ha HAJSTAHETO B Hesl.



[TaeBmaTrunuTe npudopu tum "Cosieke" MpUTEKaBaT CICAHUTE TO-BAKHH HEIOCTATHIIN;
HEJIMHEHHOCT Ha XapaKTePUCTHUKATa; HEYJOOHA KOHCTPYKIIHS 32 KOHTPOJ M pEeryaupaHe
Ha pabOTHOTO HAJIAraHe; BJIMSHHME Ha OKOJIHATa TeMmIepaTypa BbpXYy TOYHOCTTa Ha
pe3yaTarture.

B®B Bpb3Kka ¢ TOBa € pa3paboTeH MHEBMATHYEH TEH30METhP MU(EpEHIUATeH THUIl C
YYBCTBUTEJICH MAaHOMETBP 32 OTYMTAHE HA U3MEHEHUATA B PAOOTHOTO HAJISITAaHE.

[TpuHIMIIBT HA JEiiCTBUE HA MTHEBMATHYEH TEH30METHp AU(EepeHIHaIeH TUI € MOKa3aH
Ha @ur. 5.1.7. KpMm kamepata 11, 3ambiHeHa ¢ GunThpa 5 ce mMoaaBa CrbCTEH BB3AYX C
MOCTOSIHHO HaJsiraHe, OT4YUTaHO upe3 MaHoMerbpa 10. Bw3ayxbT oT Kamepara
MpeMUHaBa Mpe3 JBeTe IJaBHU A03u 6 u 7, mocThlBa B kamepute 8 U 9 u mpes
M3MEpPUTETHUTE 103U S; M S, u3nu3a B atMmocdepara. Mexmy u3MEpUTEITHUTE JTI03HU Ce
HamHpa IUIACTUHKATa 4, KOATO IMPEJCTaBIsABA MOABMKHUS M3MEpUTENIeH HaKpallHMK Ha
TEH30METhPA.

®wur.3.1.7. [lHeBMaTHUEH TCH30METHP, TU(EePEHITUAICH THII.

[Ton neiictBueTo Ha wu3MepBaHaTa AedopManus, IUIACTHHKAaTa ce Kojebae OKOJIo
mapHupHaTa cu omopa 3. Ilpm HOpMamHO CBCTOSHHE, T.€. CPEJHO IIOJIOKEHHE Ha
IUTACTUHKATA, XUAPABIMYHOTO CHIPOTUBJICHUE MEXIy JBETe JI03M € €JHaKBO, a
HaysiranuaTa h; u h; B xameputre 8§ u 9 ca cpuo enHakBu. [lpu mpemecTBaHeTo Ha
IUIACTUHKaTa B pe3yiaTaT Ha Bb3HUKHajIaTa Jeopmanus, XHUIPAaBIUYHOTO
CBHIPOTUBJICHHE HA €/IHA OT JIO3UTE CE€ HaMalsiBa, a XUAPABIMYHOTO CHIPOTUBIICHUE HA
Jpyrara Jir03a ce yBelu4aBa, KOeTO MpeIn3BUKBA U3MEHEHHE Ha HANSITAHETO B KAMEpPUTE
8 u 9. Pasnukata B Hamsranmsta A h = hy- h; ce ortumra upe3 mudepeHumamHus
MaHOMeTBp. KbM mudepeHIHaTHus TEH30METhP € MOHTHpPAaH U HETOJABIKEH
W3MEPUTENICH HakpaHUK 1, KaTo pa3CTOSHUETO MEXK]y JBaTa HaKpallHUKa OIpesess
Oazata Ha mpeoOpasyBatens. Bpb3kara Mexay OTIACTHUTE KaMepu U TuepeHITHATHUS
MaHOMETBP C€ OCBHIIECTBsABA upe3 TproonpoBoauTe 15,13 u 14.



JluneitHaTta YacT Ha pabOTHATa XapaKTEpUCTHKA Ha NU(EpPEeHLIHATHHUS TEH30METBD €
OKOJIO JIBAa I'BTH TMO-TOJIIMA B CpPaBHEHHE C OOMKHOBEHUTE TEH30METpU. Ta3u
KOHCTPYKIIHS TEH30METpH yBeJIn4YaBa uaMepBanara aedopmarus okoso 200 000 mbTu.

[THeBMAaTUYHUAT TEH30METbp JU(EpeHIHaleH TUN 3HAYUTETHO IPEeBB3X0XKIA
OCTAHAJIUTE KOHCTPYKIMM TEH30METPU II0 OTHOLIEHHE HA TOYHOCT, YyBCTBUTEJIHOCT W
BB3MOKHOCT 32 M3MepBaHe Ha JAedopmanuu BbpXy Majka 0a3a /oT mopsabka Ha 1-2 mm/
KbM HenmoctarpuuTe Ha IHEBMATUYHUS TEH30METhP C€ OTHAcs 3aBHCHUMOCTTa Ha
TOYHOCTTA OT U3TOYHUKA HA CI'bCTEH BB3IYX.

3.1.3. ONTUYHU TEH30METPH.

OnTuuHUTE TEH30METpU ca pa3paboTeHHM Ha 0Oa3aTa Ha CBETIMHHUTE siBJIeHUS. B
3aBUCHUMOCT OT MpEeJHAa3HAYEHHETO CH, Te OWBaT JBE TPYIH: TEH30METPU 3a U3MEpBaHE
Ha CTaTUYHU Je(hOpMaIui ¥ TEH30METPH 332 U3MEPBaHE HA IWHAMHUYHU AedopMaiuu.

A. TenzomeTpu 3a U3MEpBaHE HA CTATUYHH JAePOopMalun
B onTuuHMTE TEH30METpHU 3a M3MEpBaHE HA CTATUYHU JAe(OpMAIH CE MMOCTUTA BHCOKA
YyBCTBUTEIHOCT IpH Majka Oa3za. Haii-ronsiMo pasmpocTpaHeHHEe B TEXHHUYECKHUTE
U3MEpBaHMs Ca HAMEPHIIM TeH30METPUTE C OrJIeJjaliHa CUCTEMa Ha OTYUTAHE.

[TpuHnMIIHATa cXeMa Ha ONTUYEH TEH30METHP 3a U3MEpBaHe Ha CTaTUYHU Aedopmanuu e
noka3ad Ha ®wur.3.1.8 a,6. Bepxy kopmyca 1 HEMOABMIKHO € 3aKpereHa mpumara 2, a
BBTPE B KOpIlyca ca MOHTHpaHU OOEKTHBa 3, ckaiata 6, OKymsip 8 W OTBOpa 3a
OCBETSIBaHE Ha CKaJjara.

[TonsrkHOTO oryienano 4 € 3aKperneHo BbpXy MoABUKHATa ornopa 5. [Ipu Bb3HUKBaHE Ha
negopMallMOHHH SIBJICHUS, IpU3MaTa 5 ce M3MECTBA, KAaTO MPOMEHS IOJOXKEHHETO Ha
orienanoro 4 B nmpoctpaHcTBoTo. IIpomsHaTa Ha BI'bjla @ U3MEHS BI'bJa Ha MpPEUyIlBaHe
Ha CBETVIMHATa W 1o ckamata /dur.5.1.8 6/ ce oTunra rojgemMuHaTa Ha aedopmaiusTa.
YBenuueHneTo Npu Ta3u KOHCTPYKuus TeH3oMmeTpH € 1250 mpru. Cunara Ha MPUTHCKaHE
Ha TEH30MEeThbpa KbM U3CIIECIBAHUTE MOBBPXHOCTH € oT nopsiabka Ha 30 N . ['pemikara Ha
M3MEpBaHEe MIPH HOPMATHU ycinoBus € 0,3 um.

[lpu manka Ga3za Ha TEH30METHbpa, MPOIOPIMOHATHO C€ HamajsBaT W rabapuTuTe Ha
TEH30METhpa, HO TOBAa HE OMBa Jla CTaBa 3a CMETKa Ha YyBCTBUTEIHOCTTA Ha ypena. Te3u
W3MCKBAHUS CE€ YJOBJCTBOPSIBAT IMPH H3IOJ3yBaHE HA YCTPOWMCTBO 3a JIOMBIHHTEIHO
MEXaHUYHO YBEIIMYCHHE.

TaxbB TeH30METHp € 0a3a 5 mm e nmokaszad Ha ¢ur.3.1.9. KopnycsT Ha TeH30MeTBpa 1
n3paboTeH KaTo 3pUTeNHa TPHOa, JOIHUS Kpaid Ha KOSITO 3aBBPIIBA C HETIOABI)KHATA
npusma 2. Upes mapHupa 3 HEMoABMKHATA ITPU3Ma Ce€ CBbp3Ba C NMOABMKHATA ITpU3Ma 4
u nocta 5. KeM siocta 5 ¢ onpenenena cuiia, NpeJu3BUKaHa OT IIPyKHHATa 6 ce MPUTHCKA
Basia 7 v ornexanuero 12.
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TEH30METhp ¢ MaJyika 0aza

[Ipn mpemecTBaHe Ha ToOIBIWKHATa Tpu3Mma 4, Baja 7 3amouBa Jla ce Kojiebae 1o
MOBBPXHOCTTA Ha JIOCTa 7, IPOMEHSMKH 110 TO3M HAYMH IOJIOKEHHUETO Ha Ooriieanoro. B
KOpIyca Ha TEH30MeThpa ca momecTeHu: obektuBa 11, ckamata 10, mpusmara 3a
ocBeTsiBaHe 9 u okymsipa 8. OOmiara BucounHa Ha npubopa € 120 mm, a Teryioro my e
73g. YBenuuenwero Ha TeH3oMeTbpa 4170 meTH. CunaTa Ha NPUTUCKAHE KbM



u3cneBaHUTe NMOBbpXHOCTU € okojio 20 N . I'pemkara mpu u3mepBaHe B HOPMaJHU
ycnoBus He npeBumiaa = 0.2 pm . PazpaboteHu ca aHanoOrnyHM KOHCTpyKImH ¢ 6aza 1
mm u terio 43 g . Yeenmuuenueto € 12500 mbTH, a norpeniHocTTa He npeBuiasa + 0.1
pm.

b. Tensomerpu 3a U3MepBaHe Ha AUHAMAYHA AehOpMaIiu

[IpenmymiecTBaTa Ha ONTHUYECKOTO YBEIWYCHHE 32 HM3MEPBAaHE W PETUCTPUpAHE Ha
JUHAMAYHO W3MEHAIIM ce JeQOopMaluyd ca OYEBUIHU, KAaTO IMO-BAXHHUTE OT TAX ca:
BHCOKAa TOYHOCT, MaJIka MHEPTHOCT, c1a00 BIMSHUE BHPXY TOYHOCTTA HA MPOMEHUTE B
OKOJIHATa TeMIlepaTypa, MaJlka Maca, OrpaHHYeHH rabapuTH U JIp.

[IpuHuunHaTa cxemMa Ha ONTHYEH TEH30METhpD 3a M3MEpBaHE Ha JUHAMHYHU
nedopmanuu € nokazan Ha ¢ur. 3.1.10. Ot u3roynunka Ha cBeT/IIMHA | Mpe3 cuctema oT
JeIIU 2 BbPXY OTPAXKATEITHOTO OIJIeIal0 MOCThIIBAT

!
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@uwr. 3.1.10. OnTryeH TeH30METhp 3a U3MEPBaHE HA TUHAMHYHU J1e(hOpMAITHH.

CBETJIMHHU Jbud. OT OrfiefanoTo 3 JIbUYUTE MOCTHIIBAT BbPXY MOJBUKHOTO OTJIEIANI0 HA
TEeH30MeThpa 4, OoTpa3sBaT ce W TmomnagaT BbpXy (ororpadckara jenta 5. JleHrara ce
MpHUBEXKIa B JBIDKEHHWE OT OapabaH W enekTpoasuraren. bapabaHbT C JeHTara e
MOHTHPAH BbPXY BaJjl, 3aKpETeH MapHUPHO B Toukarta 6 u croiikara 7. [lomokeHueTo Ha
OapabaHa B MPOCTPAHCTBOTO MOXKE Ja C€ M3MEHs 4pe3 IIapHUpa U CTOMKaTa, C OTjeln
MOJTy4aBaHETO Ha J00pa OCBETEHOCT. TeH30MeThpBhT 4 C€ 3aKpenBa 3/paBO BBPXY
MeTalTHaTa OBBPXHOCT, YUATO AeOopManus ce€ KOHTPOIMPA ¢ TIOMOINTA HA MOIXOISIIN
npucnocobnenus. basara na tenzomerspa e 15-20, a Tounocrra my € £ 0.1 pm.

3.1.4. CTpyHHH TEH30METpPH.

CobcTBeHaTa yecToTa Ha OI'bHATATa CTPyHA NPH BB3HUKBAHE HA HANPEUYHU KOJEOaHUs
1o JbJDKMHATA MOXKE Ja ce OIpeenu no ¢popmysara
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kpaeTo f e coOcTBeHara yecToTa Ha CTpyHara; | - memkuHarta Ha crpyHara; G -
MeXaHHYHO HaIllPe)KEeHNE Ha OITBH; P - ITBTHOCT HAa MaTepHaia Ha CTpyHara.

f

AKO eIMHMAT Kpall Ha CTpyHaTa c€ 3aKpenu BbpXY HM3CJe/BaHaTa MAalllMHHA 4YacT, pU
BB3HUKBaHE Ha Aeopmanuu B MaTepuana, Te3u aedopmaiuu, noa popmara Ha JTHHEHHU
VIBIDKCHUS, € ce BB3MpHEMaT OT CTpyHara. Taka nedopmanuure Ha MaTepuaia Iie
NpeIN3BUKAT N3MEHEHHsI B COOCTBEHATA YeCTOTA HA CTPYyHATA.

Baxna ocobGeHocT mpu u3MepBaHeTO Ha jAedopManuu C MOMOIINTa HAa CTPYHHHU
TEH30METPH C€ 3aKjloyaBa B TOBA, Y€ MPU TO3M METOJ He aMIUINTyZara, He (asaTta, a
coOCTBEHaTa 4ecToTa Ce M3MOJ3yBa 3a M3MEpPBaHE, KOETO M3KII0YBA BB3MOXKHOCTTA OT
W3KpUBSBAaHE HA PE3YJITATHTE HA U3MEPBAHETO MPHU MPEHACSHETO UM OT IpeoOpa3yBaTes
KbM peructpupams npubop. Te3m ocoOeHOCTH TMO3BOJISIBAT Ja C€ MPOBEKAAT
M3MEpBAHMS HA TOJIEMH PA3CTOSHUA, IO HSAKOJIKO KHJIOMETpa, Th KAaToO YecToTaTa Ha
KosebaHWe Ha CTpyHAaTa OCTaBa HEW3MEHHa, HE3aBUCUMO OT H3MEHEHHSTAa B
aMIUTUTY/AaTa Ha KoyieOaTeTHus MpoLec.

CtpyHHHUTE TEH30METpU PAOOTAT Mo cienHus npuHuun. M3mepsanara nedopmarnus ce
npeJaBa Ha CTOMaHEHa CTpyHa, MPEABAPUTEIHO OIbHATa C ONpeJesieHa CHuila.
BwanpuemaHusaT mporec npeau3BUKBa U3MEHEHUS B COOCTBEHATa 4€CTOTa Ha CTpPyHATA.
Bb30ynenure MexaHWYHU KoJeOaHHMs Ha CTpyHaTa NpPEIU3BUKBAT TOKOBH WMITYJIICH B
HaMHpAIIKs ce B OJM30CT eJIeKTpOMarHuT. YectoraTta Ha MHAYLUPAHUAT B HAMOTKUTE Ha
€JeKTPOMarHuTa TOK C€ CpaBHsBAa C YECTOTaTa Ha BTOpaTra CTPyHAa, B KOATO C€
NpeIU3BUKBAT, OT omnepaTopa Kosiebanusa. OrmnucaHata cucreMa I[03BOJIsIBA Jla ce
onpeniessaT coOCTBEHUTE KOJIeOaHUsT Ha H3MEpUTeNHaTa CTPyHa M OTHOCHUTEIHOTO
yIBJDKEHHE, KOUTO ca MPONOPLHOHAIHN Ha U3MepBaHarta aedopmanusi.

Ha ¢wur. 3.1.11. e mokazana KOHCTpPYKTUBHATa cXeMa Ha OOMKHOBEH CTPYHEH TEH30METhP
¢ 6a3a 100 mm. KopnychT Ha TeH30MeTbpa € M3padOTEH KAaTO paMKa. B KOSTO MEXIY
MOJIBMKHATa 3 M HEMOJBM)KHATa 6 MPU3MM C ONpENeeHa CUila € ObHATa cTpyHara 4.
Crnen 3akpenBaHETO Ha TEH30METbpa BBPXY H3cienBaHata KoHcTpykuwus, crpaHaTa ce
OmbBa 4Ype3 BHHTOBeTE | M 7 10 MOydaBaHETO Ha 3ajajieHara coOCTBEHa decToTa. B
HEIOoCPeJICTBEHa OJIM30CT JI0 CTpyHAaTa Ce€ HaMupa eJeKTpOMarHuTa S5, U3MOJ3yBaH 3a
MpeHacsiHe Ha MEXaHUYHUTE KOJICOaHUsI 10 U3MEPUTEITHUTE

ypeau.

Ha ¢ur. 3.1.12. e nokaszaHa eneKkTpUyecKaTa CXeMa, M3IO0J3yBaHa B H3MEPHUTEIHOTO
YCTPOMCTBO Ha CTPYHHHUS TE€H30MeThp. B narumka 1, 3akpeneH BbpXy H3cCleqBaHaTa
KOHCTPYKLMS, UMa OITbHATa M3MEPUTENIHA CTpyHA. Upe3 npoBOAHULIUTE 3, NaTYUKBT CE
CBBP3Ba C HM3MEPUTEIHOTO YCTPOMCTBO 4. B M3MEpUTEIHOTO YCTPONCTBO MMa BTOpa
CTpyHa 5, U3BBPIIBAILA HE3aTUXBAIIM TPENTEHMS, [IOPOJEHU OT reHepaTopa 12.
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@uwr. 3.1.11. CTpyHEeH TEH30METHD.

YecroTaTa Ha TPENTEHUS HA CTPyHATa 5 MOXE /1a C€ U3MEHS upe3 MpeBKIoYBaTens 8, a
NPUHYIUTETHUTE TPENTEeHUs Ha M3MepUTeNHaTa CTpyHa ce IojaaBar 4pe3 OyroHa 6 u
eJIeKTpoMarHura 7.

CpaBHSIBaHETO Ha TPENTEHUATA HA JIBETE€ CTPYHH CE€ M3BBPLIBA M0 ONTHKOEIEKTPUYECKH
I'BT. 32 Ta3M LN IPOMEHINBUTE HANIPEKEHUS OT €JIEKTPOMAarHUTUTE Ha JBETE CTPYHH CE
noaaBat kpM ycwiBarenute 9 u 10, a cien ToBa KbM OTKJIOHSIBAIIMTE IUIACTUHU Ha
eJIeKTpOHHONbUeBaTa TphOa 11. BhpXy ekpaHa ce mosBsBaT Taka HapedeHUTe (Urypa Ha
Jlucax B TppOa mnm Apyr Buna. CeBrnageHuero mo (aza, Ha CpaBHABAHUTE IO YECTOTA
HAIIPE)KEHUsI HIMAa HUKAKBO 3HAYEHUE.

@ur. 3.1.12. U3mepuTEIHO YCTPONCTBO 32 CTPYHEH TEH30METHP

EnuHCTBEHOTO HW3HMCKBaHE Ce 3aKiIi0uaBa B TOBa Ja C€ PEryjilupa HANpeKCHHUETO Ha
KOHTpOJIHATa CTPyHAa Taka, Y€ HEWHUTE TPENTEeHUs Ja CHBIAJHAT C YECToTaTa Ha
TpPEeNTEeHUsITA HAa W3MEPHUTEIHATa CTpyHa. lIpu CHBmajgeHWEe Ha JBETE YECTOTH BBPXY
eKpaHa Ha TpbOara, monaBKHUTE ¢(urypm Ha Jlmcax ce mpeBphIIAT B EIUIICH,
chBIaAamy mo gopma.

[IpeBkmtouBaTenss Ha wu3MepuTenHuss mpubop wuma 10 mTo3WIKMH, TO3BOJSIBAIIM
MOCJIEIOBATETHO MPOBEKIaHe HAa u3MepBaHud B 10 TOYKM ¢ momollITa Ha TEH30METpPH,



3aKpeneHr B Te3W TOYkH. [Ipu enHa TO3WIMs HAa MPEBKIIOYBATEINS, YeCTOTaTa Ha
Koyie0aHWe Ha KOHTpOJIHATA CTPyHA Ce M3MOJ3yBa 3a HyJIMpaHe. 3a Ta3W Ied YecToTara
Ha TpeNTeHE Ha CTpyHAaTa, IPU OIpe/eNeHH IOKa3aHWs Ha CKajlara Ha mpuodopa, ce
cpaBHsiBAa ¢ 0OpasloB YecToTMep. AKO YecToTaTa Ha KOHTpPOJHATa CTpyHa ce e
OTKJIOHHMJIa OT HOpMara, TO HAIpPEKEHHETO Ha CTPpyHaTa Ce peryidpa C IOMOINTa Ha
MHUKPOMETPUYEH BHUHT, IOKATO CE€ MOJYYH ITBIIHO CHBIAJCHNE HA YeCTOTHTE. TO3HM METO]
MO3BOJISIBA J]a CE€ M3CIEeABAT AeOpMaluy 32 JABIBI MEPUOJ OT BpeMe NpHU Clia3BaHe Ha
JIBE OCHOBHHU HM3UCKBaHUS: CUTYPHO 3aKpelBaHE BHPXY KOHCTPYKIIMUTE U MPOBEpPKa Ha
YecToTaTa Ha KOHTPOJHATA CTPYHA MPEAN BCIKO M3MEPBaHe.

CTpyHHHTE TEH30METPU Ca HAMEPWJIM IMPUIIOKEHUE TJIAaBHO 33 KOHTPOJI HA CTaTUYHU
nepopmanuu. OcBeH 3a u3MepBaHe Ha JaedopMalil B METAJIHU KOHCTPYKIMH TE€ ce
U3II0JI3YBAT U B 5K€J1€300€TOHHHU - 32 KOHTPOJI HA MOCTOBE, BUAIyKTH U JIp.

3.1.5. EnekTpuyecku TEH30METPH.

B TexHuueckurte U3MCPBAaHHA CC€ MH3IO0JI3yBAT OCHOBHO [JBa THUIIA CIICKTPHYCCKHU
TCH30MCTPH: UHAYKTUBHU TCH30MCTPU U TCH30CBIIPOTUBUTCIIHU Hp606paSYBaTeJ'II/I.

WHaykTUBHUTE TEH30METpH ca pa3pabOTeHH Bb3 OCHOBA Ha HMHIYKTHBHUTE
npeoOpa3yBaTesiu U MPUTEKAaBAT BCUUKU TEXHU MPEAUMCTBA M HEJJOCTAThIH.

Ha ¢wur. 3.1.13. e moka3aHO YCTPOMCTBOTO HAa HHIYKTUBEH TEH30METHD.
[IpeoOpazyBarensar ce CbCTOM OT JIBa U3MEPHUTEIHH JiocTa | U 2, cBbp3aHM Upe3 IIocKara
npyxxkuHa 3. PaboTHuTe Kpawimia Ha JIOCTOBETE CHOTBETHO 4 W 5 ca C HOXOBO
U3ITBJIIHEHUE, U C€ JONUPAT O MOBBPXHOCTTa HA MAIIMHHATA 4YacT, YUATO JAehopMarus
ce KoHTposupa. Upe3 orBepcTHeTo 6 mpeoOpasyBarels ce 3aKperBa KbM MalllMHHATa
yacT. Bbpxy jnocta ca MOHTHpaHU HHIYKTHBHUTE OOOMHM 7, a BBPXy Jiocta 2 €
3aKperneHa KoTBaTa 8, TOPHUST Kpail Ha KOSTO € Pa3IoJOKEeH MEXIYy ChpLEBUHUTE 9.
MarautHara OoOvWHa Ha UWHAyKTHBHata OoOuWHa e mokazaHna Ha ¢ur. 3.1.13 6
CopreBuHara 9 1 600uHUTE 7 ca moMecTeHu B Kopiyca 10.

[Ipu B3auMHO MpeMecTBaHe Ha CBOOOJHUTE Kpaumia 4 U 5, KOTBaTa § ChIIO CE MPEMECTBa
MEXIy ChplIeBUHATa Ha OOOMHHTE, KaTO ce OTAajieyaBa OT €IHaTa U ce MPUOIMKaBa KbM
npyrara. [lo TakpB HauMH TO3M TIpeoOpaszyBaTesl pabOTH Karto audepeHITMAIHO
HHIAYKTHUBCH.

3a yCTaHOBsSIBAaHE Ha KOTBaTa B HEYTPAJIHO IOJOXKEHUE, CE M3I0JI3yBa MEXaHHM3Ma,
cherosiy ce oT BUHTAa 11 u momycdepuunara raiika 12. ToBa ycTpoiicTBO MpHUTHCKA

KOTBATa U IIPOMCH: HEWHOTO MOJIOXKEHHUE B IMPOCTPAHCTBOTO.

WNunyktuBHUTE TeH30MeTpH yemBat nedopmaruute ot 300 1o 2000 mbTH.
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W3non3yBar ce 3a KOHTPOJ Ha JeGOpMAIMOHHOTO CBHCTOSIHWE Ha eIporabapUTHUTE
MAIlMHHU YacTH. TPYyIHO ce 3aKpemBaT BBPXY METATHUTE MOBBPXHOCTH, HO BEIHBK
3aKperneHy, Te MOKa3BaT CUrypHa paboTa 3a MPOABIDKUTEINICH TEPHO] OT BpEMe.

Jpyra KOHCTPYKIMSI TEH30METpH € mokazaHa Ha ¢ur. 3.1.14. XapaktepHo 3a Hes €
HQIMYMETO Ha mperpajgara 6, oT ¢epoMarHuTeH Marepuain, CHocoOCTByBalia 3a
OaronpusTHO paslpe/ielieHne Ha MAarHUTHUS MOTOK W 3HAYUTENHO IIOBHUIIABAHE Ha
YyBCTBUTEITHOCTTA. TEH30METHPHT CE€ ChCTOM OT KOTBa |, MHAYKTUBHH O0OWHU 2,
MOJBM)KEH HakpailHuk 3, kopmyc 4 W u3MepUTeNHU HakpaHuuu S. ba3ara Ha
TEH30MeThpa € 25 mm, HO MOXKe€ JIa C€ U3MEHs Upe3 MOABMKHUS HaKpallHUK B MHTEpBaja
ot 15 1o 200 mm.



¢wur. 3.1.14 UHayKTUBEH TEH30METHP @ur. 3.1.15 UHyKTUBEH TEH30METHP

B mpemnoxenus ot ¢upmara "®umunc" tenzomersp /dur. 3.1.15/ e u3nonsysaH apyr
NPUHIUI 32 U3MEpPBaHe, OCHOBABAIl C€ HAa M3MEHEHUE Ha MHIYKTUBHATA BPB3KA MEKIY
ornenauTe O000mHU. KoTBata | Ha TeH30MeTBpa C€ M3MECTBAa OCEBO B KOPITYC OT HE
MarHuTeH MaTepual, BbPXY KOHTO ca MOHTHUpaHu Tpu 00OmHH.BbTpemHa 2, HapeueHa
ollle IbPBUYHA, 3aXpaHBaHa C MPOMEHJIMB TOK C BHCOKAa HOCEIa YeCTOTa U J[BE BHHIIHU
3, B KOWTO C€ HWHAYKTUpa €.1.H., B 3aBHCUMOCT OT IPEMECTBaHETO Ha KOTBarTa.
3aBUCHMOCTTa MEXIY IPEMECTBAHETO Ha KOTBAaTa U MHAYKTHPAHOTO €.1.H. € JIMHEeHHa 3a
MIMPOK JIMATa30H Ha IIpeMecTBaHe Ha Oasara.

3a u3MepBaHe Ha rojemu jAedopMmanuu ce M3MOJ3yBa TEH30METHPHT, MMOKa3aH Ha (QWUT.
3.1.16. Cectou ce oT cepueBuHa 1, Ts10 3, BBPXY KOETO € MOHTHpaHa OoOuHaTa 4,
KOpmyc 2 W yCTpPOWCTBO 3a 3aKpemBaHe Ha TeH3oMeTbpa 5. TeH3oMeThpbhT paboTH Ha
NpUHIMIIA Ha W3MEHEHHWe Ha KoeduilMeHTa Ha TpaHchopMalus NMpH HW3MEHEHHE Ha
BB3/IyIIHATA MEK/IMHA.
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@ur. 3.1.16. UaayKTHBEH TEH30METHp 32 U3MEpPBaHEe Ha ToeMuieHopMaIi.



C MHAYKTUBHUTE TEH30METPHU C€ OCHILIECTBABAT TOUHU U3MEPBAHUS NIPHU T€3U YCIOBHS Ha
paboTa, BHCOKa BIAXHOCT, KojJe0aHME Ha OKOJIHATA TEMIepaTypa, CBHTPECCHHS,
BUOpanuu M Jp. MOpaaud KOETO Te ca MOAXOMALIM 3a U3MEpBaHHUS B CIEHUPUUHHUTE
MUHHH yCJIOBHS.

B rmaBa BTOopa ca WH3/I0XKEHH OCHOBHUTE CBOMCTBA Ha TEH30CHIPOTHBUTEIHUTE
npeobOpasyBarenu. EQHO OT Haii-roleMuTe NPUIOKEHUS HAa TEH30CHIPOTHBHTEITHUTE
npeoOpa3yBaTelin € 3a U3MEpBaHe M peructpupane Ha nedopmarnuu. [lpu 3amenBaHeTo
Ha TpeoOpa3yBatelis, BbPXy METATHUTE TOBBPXHOCTH, € HEOOXOUMO J1a C€ OTYHTA, Ye B
MecTaTa Ha OrbBaHE Ha HUIIKATa HE C€ BB3IPUEMa HAITBIHO M3MEpBaHaTa Ae(opmaius.
[Io TakbB HauuH MpeoOpaszyBaTesAT MPHUTEXKaBa IMO-MaJKa YyBCTBUTEIHOCT Ha
YYBCTBUTEIHOCTTa Ha Marepuaia. BbB Bpb3ka ¢ Te3u OOCTOSATENCTBA, ACHCTBUTENHATA
YYBCTBUTEIHOCT € 3HAYMTEIHO MO-HUCKA OT Ta3W Ha Marepuana oT KOHTo e n3paboTeHa
pemerkata Ha mpeoOpasyBarens. Ha ¢wur.3.1.17 e moka3zana mpuBeieHaTa KpuBa Ha
YYBCTBUTEIHOCTTA HA TeH30MpeoOpasyBaTen, u3padoreH ot koHcTaH, ¢ d = 0.03 mm, BbB
¢dbyHkuus ot 6azara.
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¢wur. 3.1.17. XapakTeprucTuka Ha TEH30IIPeoOpa3yBaTell.

TCHBOHp€O6p3.3}’BaTCHI/ITe MOraT a C€ MU3IO0J3yBaT 3a U3BMEPBAHEC HC CaMO Ha CJIIACTUYHH,
HO M Ha IJIaCTUYHHU I[e(i)OpMaLII/II/I.

Enexkrpryeckure MeTOAM Ha W3MEpPBAaHE 3aeMaT BaXXHO MACTO IPHU HM3MEPBAHETO Ha
negopmanuu. Te ynoBieTBOpsSBAT MOBUIIEHUTE U3UCKBAHUS 110 OTHOLICHHE HA TOYHOCT
u paboTa B TPYIHHU YCIIOBHS, KAaKTO U C BB3MOXKHOCTTA Ja IpeaaBaT JaHHUTE OT
M3MEpPBAaHUATA MO MPOBOJHUIIM Ha TOJSIMO Pa3CTOSIHUE.

3.1.6. CneunamHu METOIU 32 U3MEpBaHe Ha Aeopmanuu.
CrienuajgHATe METOAM TpPU HM3MEpBAaHETO Ha JeopMaliH ca HaMEepHJId OrPaHUYECHO

npunioxkenue. M3momsyBar ce  KakTO 32  OpPUEHTHPOBBYHO  OINpesesiHE  Ha
negopMallMOHHUTE SIBJICHUS, Taka M 3a Mpenu3Hu u3MepBaHus. TpsOBa na ce uma



MpeIBH]I, Y€ C MOMOIITA Ha HIKOM OT CIELMATHUTE METOJAU MOXKE Ja C€ pas3lesiT ABETe
neopmanuy, MiIacTUYHATA OT eNacTHYHATA. [JIaBHO TPHUIIOKEHHE B IpaKTHKaTa ca
HaMEpWIH CIIEJHUTE CIEeMaIHU METOIH 3a U3MepBaHe Ha JedopMaruu.

1. WsmepBane Ha pgedopManmuu C KpPexXKH JIAKOBU TOKputus. To3um Merom ce
OCBIIIECTBSIBA Ype3 HaHACSIHE BbpPXY MOBBPXHOCTTA Ha M3CIIE[BAHATA MAIlMHHA 4acT
CHeIHalieH JIaK, KOWTO ClIe]] U3ChXBaHe 00pa3yBa ThHKA U KPEXKa MOKPUBKA, 31PaBO
cBBbp3aHa ¢ Mmeraina. [Ipu Bb3HHMKBaHEe Ha Je(QOPMALMOHHH SIBICHUS BBPXY JIAKOBATA
MOKpUBKa ce o0Opa3yBaT MyKHAaTHHH, MO HAIMpPaBIECHHUETO M IBIDKMHATA HA KOWTO
MOJKEe Ja ce Chbau 3a JeOopMalMOHHUTE sBICHUs. HampaBneHuneTo Ha BeKTOpa Ha
rlaBHaTa JedopMmalus € pas3lojioKEeH IMEpHeHIUKYIIPHO Ha MyKHATUHHUTE, a
yecToTata MM ONpenens JAWHAMHUYHOCTTa Ha JedopManMoHHUS mpouec. Kbm
JAKOBOTO  IOKPUTHE C€ IIOCTAaBAT M3UCKBAHUS 32 JIOCTaThbYHO  BHCOKA
YYBCTBUTEIHOCT, OCUTYpsIBallla MOsBAa HA MyKHATUHU, IPU Bb3HUKBaHE Ha €aCTUYHU
nepopmanmu B oOpazemna. Haif-romsiMo mNpuiIokeHHe € HaMepuiIo JIAKOBOTO
MOKPUTHE, CBCTOALIO CE€ OT IIeUIaK, KOWTO Npeaud HaHacsHE B OMNPEICIICHO
MPOLIEHTHO ChIbPKAHUE CE pa3TBAPs B CIIUPT.

JlakoBUTE TIOKpUTHA Ca IPUTOJHM 32 KOHTPOJ Ha JeOpMAIIMOHHUTE SIBJICHUS B CTaiiHa
temrieparypa. Ho B mpakTukarta ce HW3IMOJIBYBaT U CIEIUAIHH CMECH, pa3paboTeHU Ha
0aszara Ha eMalJINTe, KOMTO 3aIla3BaT eJIaCTUYHHUTE cH KauyecTBa 10 300°C.

H’prOHa‘{aJ'IHO MCTOABT HAa KPEXKUTC JIAKOBU IMOKPHUTHUA € U3IOJ3YBAH 3da KOHTPOJ Ha
I[C(l)OpMaL[I/IOHHI/ITC SABJICHUS IIPU CTATUYHHW TOBApH. B IOCJICAHO BpPCMC oerie JOKa3aHa
BB3MOXHOCTTA 3a H3IOJ3YBAHCTO HAa TO3M MCTOA MW IIPU H3CIICABAHC Ha OCTAaTb4YHH
I[C(l)OpMaL[I/II/I " 3a OIIPCACILIHC Ha I[e(l)OpMaL[I/II/I Ipu AMHAaMUYHU TOBApH.

2. PeHTreHoB MeTOA 32 U3MEpBaHE U KOHTPOJ HA Ae()OPMALIMOHHU SBICHMUS.

[Ipu penTreHoBHs MeTOJ 3a M3MEpBaHE HAa MEXaHWYHHU JeQopMaluu ce H3MO0I3yBa
SIBIICHHETO MHTEPQEPEHIUsI HA PEHTICHOBUTE JIbYM, MPEMHUHABAIIM TPE3 KpUCTATHATA
pemieTka Ha marepuana. Karo mbpBa mpeArnocTaBka 3a OCHIIECTBSIBAHE HA PEHTTCHOBUS
METOJ € MaTepHaIbT, KOMTO IIe ce KOHTPOJIMpPA, UMa KPUCTAIHA CTPYKTYpa, T.€. METOIbT
€ NPUWIOKHUM caMoO 3a MeTalu. PEeHTreHOBUAT METOJl ce 3aKJI04YaBa B M3MEPBAHETO Ha
HSKOM pa3Mep Ha KpUCTaJHATa pelleTKa, KOUTo ce qedopMupa Ipu HaTOBapBaHe.

[TnactuunuTe nedopmanuu He OKa3BaT BIUSHUE BHPXY MEXKIY aTOMHHUTE Pa3CTOSTHUS,
Mopajd KOETO METOABT € MOJAXOJIl caMO 332 W3MEpBAaHE Ha €JaCTUYHH Je(OpMAIIHU.
ToBa e eIMHCTBEHHUAT METOM, pa3Jelisil ABeTe AedopMaliu, TOKaTo BCUYKU HU3BECTHU
METOJIM ONPENENIAT CyMapHaTa i CTOMHOCT.

3a  OCBIIECTBABAHETO HA  PEHTTEHOBUS  METOJ, Ca  HEOOXOJUMH  TOJEMH
KaIMUTAaJOBIIOKEHHUS] M BUCOKO KBAM(DUIIMPAHU CIIEIUATUCTH. METOAbT € MOIAXOMIIII 3a
U3MepBaHMs B J1a00OpaTOPHU YCIOBHUS IIPU pelllaBaHEeTO Ha (PyHJaMEHTAIHU BBIIPOCH.



3. TomspuzanuoneH MeTo 3a u3MepBane Ha Aedopmanuu. OCHOBaBa ce Ha CBOMCTBOTO
Ha HSAKOW IPO3payHU MaTepualM JBOMHO Ja MpeyynBaT CBETJIMHATA, PU €1acTUYHA
nepopmanust. [lonsgpU3alMOHHO-ONTUYHHUAT METOJl C€ OTHAcs KbM METOJIUTE 3a
MOJICJIUpaHe U Ce 3aKJI04aBa B M3IOJ3YyBaHETO HAa EIACTUYHO-ONTHUYHUS e(deKT 3a
U3MEpBaHEe Ha MEXaHWYHU JedopMalMud B MOJEN OT HpO3payveH Marepual,
reoMeTpUYecKd TMoJ00Ha Ha u3cieaBaHaTa KOHCTPYKUHUsA. ONTHYHHUAT METOA
MO3BOJISIBA OTHOCUTETHO TOYHO Jia C€ OIpPEAEIN pa3lpeeeHUETO Ha HAIIPEXKEHUETO
BbB BCHYKM TOYKM Ha HJCAIM3UPAHHUS MOJEN. 3aToBa ONTUYHHUAT METOJ €
1eNIechoOpa3Ho J1a ce M3IMOJI3YBa B TE€3M CIIyda, KOraTto TpsiOBa Ja ce moiy4d oOria
KapTtuna Ha pa3npeneneHie Ha HaMpeKEHUsATA U 1a C€ U3SACHU CXeMara Ha paboTa Ha
MAaIIMHHUTE YacTH 1Moj ToBap. TakuBa 3aJaud € HEOOXOIUMO Ja ce peliaBar IMpH
NPOEKTHUpPaHe U YCHBBPIICHCTBYBaHE Ha KOHCTpyKuuute. Thi karo ¢opmara Ha
MoJiesia IPU KU3ciieiBaHe Ha ieopMaIHUTe JECHO MOXeE JIa Ce U3MEHS, TO C IIOMOIITA
Ha TO3U METOJI, OTHOCHUTEJIHO JIECHO MOTaT Jia ce pellaBaT 3ajadd Mo mojdopa Ha
Haii-u3romHa opMa Ha MAIIMHHUTE YacTH, NIPH 33/1aJICHO HATOBapBaHe.

OnTuuHuTe MOJENU ce M3padoTBaT OT: (DeHOTHA CMOJA, CTMOKCHUIHA CMOJa, aJKUJ,
KPUCTOH H Ap. Mojenure ce Moiy4aBaT upe3 JieeHe, CTPYT'YBaHE M H3IMOJI3yBaHE Ha
Pa3IUYHU [IUIOCEPCKH OTIEePAIUH.

[Tonsipru3aiMOHHO-ONITUYHUAT METOJl CE€ M3IO0JI3yBa B KOHCTPYKTOpCKara paboTa, MouTu
BbB BCHYKM OTpaciii Ha TEXHHMKAaTa: MalIMHOCTPOECHE, aBTOMOOUJIOCTPOCHE,
CaMOJIETOCTPOEHE, CTPOUTEIIHA TPOMHUIIIEHOCT U JIp.

Oco0eHO MIMPOKO TPWIOKEHHE ONTUYHHUAT METOJA € TMONyYWsT MpH pellaBaHe Ha
KOHCTPYKTMBHU 3aJlaud, CBBp3aHH C U300pa Ha Haii-lienecboOpazHa (opma Ha
MalIMHHUTE YaCTH, OCUTYPsIBAILlM MUHUMAJIHO TEIJIO, IIPU JAa/ICHO HATOBAPBAHE.



