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VCTPOHCTBO JIUIA TAPHPOBKH TEH303JIEMEHTOB

B pasnmEYHMT OTpacnaX TEXHHKH B T4 H B
IpaKTHKE  HCCIAef0BaHHA  palodYWx  OpoNeccoB
SEMIEPOHHEX, CTPOHTENBHEX H [OPOXHBIX MAallHH,
GypoBoro  o0OpYLOBAaHHA  HacTe  NPHXOGHTCA
H3IMEpPATh TAKHE BENHYHHE KaKk Bec, [JaBIeHHE, CHIH,
OeHCTEVION He Ha pabounri opraH, CHIE
COIPOTHBIEHHA IepeiBHE EHHIO, CHITBI
CONPOTHBIEHHA KONaHMIO, peranmie H T.4. Jua sToro
KOHCTPYHPYIOTCH OPOMEeEYTOUHHE UYBCTEHTENLHEE
TEH3OMETPHYECKHE SIEMEHTH C pasMENlacMEMH Ha
HHY [0 ONpefeNeHHEIM CXeMaM TeHIOMETPHYECKHMHE
OaTIHKAMH CONPOTHBIEHHA, COEHHEHHEMH B DIIOKH
mocToM HnH momymoctoM [1]. B ocmope paboTm
TEH3OJATYHEOB, JIeEHT HBIeHHEe TeH303( (ekTa,
3AKIFOY A0 EECH B
CONPOTHBIEHHA NPOBOAHHKOE OPH HX MeXaHHYeCKOH
ped opMaEE. Ilepen OpCBENEHHEM
SKCIEPHEMEHTANLHEY 3aMEpPOE NPOHIBOAAT HOBEPKY
HIH TApHPOBKY TEHIOMETPHUECKHE
TapupoExa TeHI03MEMeHTOE  HeobXogHma  gnd
naboparopHoE o00paboTEH gHarpaMM yCHIHE H
OTpEfENeHHA NeHCTEBHTENBHOTO 3HAYEHHS BEIHYHH,
SANHCAHHLEY Ha PETHCTPHPYIOUIEM YCTpoHcTBe, T.€.
ONA CUpEfAellcHHA MacliTada 3alHCAHHOH BEIHYHHE
Ha pHarpamMMe. JamHck, XpaHeHHe H obpadoTka
IHAYEHHH VCHIHE MOEET OCYIECTRIATE CH

HIMEHEHHH AKTHBHOT O

SNEMEHTOB.

H3MEpHTENBHEM KomMmuekcoM (HE), xoMmoreHTAaMH
KOTOpPOTO,  KPOMe  TEHIOSNEMEHTA  HBISIOTCA
TEH3OMETPHYECKHH VCHIHTENL, aHANOTO-IH{POBO
npecbpasopatens (AITID), mporpaMMEME OpogyET,
obecmeyuBaronuid pabory Al w nmepcomameHE
KOMNBIOTEP ¢ MOHHTOpOM [3, 6]

Ina peanmzanqHe HaubONEe MPOCTOTO H TOYHOTO
MeTOAA  [OBEPKH,  HAIRIBAEMOrC  STANOHHEIM,
HCTONBIYEOT  STANOHHEIE TPY3H, JHHAMOMETPE
PACTAKEHHA, OHEAMOMETPHEl  CEATHA, [OPeCcCH,
HMEIOI[HE CHIOHIMEPHTENBHYK IIKamy H T.I.
Tapupoexa OCYIECTEBAASTCA npH TIOMOIIH
Harpymamolero  yoTpo#cTBa, o0eCOedHBAICMIETO
NOCHEfOBATENLHOE CTYyNEHYIATOE Harpy ®eHHE
TEH3I03NEMEHTa B  CTATHUECKOM  DEXHME [0
OTpENENeHHOR  BENHYHHE H  NOCHELYIOLVIO
CTYNEEYATYIO 00 PasTpy3IKy. JafaHHas B CHCTEMHEE
eQHHHLAX CHIE BEIHIYHHA I0ara HarpyXeHHA H
Pasrpy3KH KOHTPOIHPYETCA NPH NOMOIIH 3TaloHHOTO
opEOOpa. TeH303IeMeHT, 3TalOHHHE mpHbop H
Harpy Karollee YCTPORCTBO JONKHE DHTh COOpaHH B
edHHYIO KHHEMATHIECKVIO LEeb (KID).
Cupefene HEYO HCCIEfoBaTENe
IpefCTABNALST CO3LAHHE COEHANLHLIY YCTPOoHRCTE fua

CIIOEHOCTE JIOA

pasMemeHES 3Tofl KuHemaTHdUecxofl nemu. Januaz
3aga4a GONONHHTENRHO
oporpaMMo HCCIENOBaHH IATACTYIO
IpemoNarasTca OHOBpPEMEHHOE HIMEpeHHE
HECKONBKHX COCTABNAIOIIHY ~ KOHTPONHPYEMOTO

OCIOXMHAETCA TEM, HTO

VCHNIHA, HAOPHEMED, TOPH3IOHTANbHOH, OokoBoH n
BepTHRansHoH [6] B sTom cmyuae, TeHzosIeMeHT,
OCHAI[EHHHEH TpeMA  ONOKaMH  TEHIOAATIHKOB
HeoOXOAHEMO NPOTAPHPOBATE N0 KakAoH HI TPEX

COCTABIAKIIHIX.

Ona  TapupoBKH  ofHOTC H  TOTO  He
TEHIO3MEMEHTA oo pazHHEM COCTABNAIOMHM
HCCNegOBATENH BHEIHY %[ e HE paspadaTHEBATL
COENHANEHEIE  TApPHPOBOYHEIE  YCTpoHCTEAZ  HIH

OpHCHoCADNHBATE [ONA 3THX Leleld HIBECTHOE B
TeXHHKe  oDOpYROBaHHE,  HAUPHMEp,  IPEccH,
pEHaMoMeTpHYeckHe Knods B T.0. [2 — 6] Ilpu atom
E 3ABHCHMOCTH OT HANPABNEHHA NPHIOXEHHA
HArpy:KH K TEH3IO3NEMEHTY HeoDXOgHMO
HCOONBIOBATE H pPasNH4YHHE 3TANOHHHE OpHOOPEH,
HANPHMED, by 4 TAPHPOBKH BEPTHKANLHOH
COCTABNAIOIeH —  JHHAMOMETD CHEAaTHA, [JIA
TAPHPOBKH TOPHI0HTANRHOH  cocTaBmAOIfelt —
OHHAMOMETP pacTAXEHEA [3] Crazanzoe
CBHEETENLCTEYET O  TOM, ITO TAPHPOBKA
TEHIO03NEMEHTA, ABNAIOLIAACA JHIIE OFHHM  H3
NOATOTOBHTENLHHE  STANOE  SKCHEpHMEHTANEHEE
HCCNeQOBAHH, 73a9acTyH0 TPEeOYET 3HAYHTENLHHX
3aTpaT TPYAA H BDEMEHH.

IIpr BunonHEHHH padoT N0 HCCAEKOBAHHIO
IPONECCOB BIAHMOLeHCTEHA JHCKOBOTO peXyIIEro
HHCTPYMEHTAa €O IBLOM [OPH €ro MeXaHHYeCKOM

Pa3pyILIeHHH [&]. ABTOPAMHE HCOONE30BAE
nabopaTopHHH CTEH [7]. OCHAL[EHHH R
TemzosnemenToM (pHc. 1, 2), npegcTaBnAmOIHM

coboll momyrpo bamky 1 sakpemneHHYR MIDHNBKAMH _
MeNOY ABYMA MeKaMu 3 ' 4.

K banke 1 cuuszy, 9eTrppMa DonTaMH KpenHTCA
KpOHWTEHH 5, B KOTOPOM Ha Bany O yCTaHABIHBAETCA
pexymuEd mactpywmest [ Ha banmxy 1 Haxneernm
IPOBONOYHEE TEHI0fATIHKH CONPOTHBASHHA.
Tensosnmement & cocraee HE  obecneuuBaer
HIMEDEHHE TOPHIOHTANbHOH, BepTHRANBHOR H
00KOBOH COCTABNAIOIIHE YCHIHA pE3aHHA JBEA
OHCKOBHM Pe¥yIHM HHCTDY MEHTOM

JnAa TapHpOBKH TeHIO3MEMEHTA N0 KamJoH HI
COCTABNAIOI[HE VCHIHA pE2aHHA pa3spadoTado H
HITOTOBNEHO CHEQHANLHOE YCTPORCTES, KOHCTPYEIHA
KOTOpOre, ODECHEUHBAET Pa3MEelN[eHHE H ( HECANHEO
snemenToR K1 Ilpm sToM TeHz030eMEHT MOKET DHITE
3AKPENNEH HAa YCTPOHACTEE B TPEX MPOCTPAHCTEEHHEX
IONOKEHHAX, B KAKAOM H3 KOTODHX, HATDY K AKOOIHM
yCTpoRCTBOM oOecmeYHBASTCA Harpy HeHHE
TEHIO3NEMEHTA B HANPABNEHHHE AeHcTBHA OQHOH H3
TPEX COOTBETCTBYKOIHX COCTABNAIOIHY  YCHIHA
pelaHHA, a TaKEE NoCNefylomad pairpysxka. B
KadecTBe  3TaloHHoro  Opudopa  HCOONB30BaH
pEHaMoMeTp pactaxesma JIIYV-500. B xauectee
Harpy®aoumero ycrpoiicrea — tanpen 0,8 I'Y — OIIL
TOCT 9690 — 71. Ina xpemnenus snementos K1 ma



106 IL.B. Kopanesu4, B.A. I'amzxa, FO.H. Bez6oponoe, HH. Manmsnmeea

Puc. 1. Tenzoanemenm nabopamoeprozo cmenda. ] — nonaz Ganxa; 2 — wnuneru; 3, 4 — ugex; 5 —
kporuimelin; 0 —san; 7 — pexcyuyutl uncmpysenm,; Vg — Hanpasnenue nodayu meH3osneMenma

Puc. 2. Tenzoanemenm yemaHnoenenusll Ha RABOPAMODHOM CMeHOe € cOope ¢ KDORLUMElHOM U
DEFCVLYUM HHETADVMEHINOM

TapHPOBOYHEOM YCTpOHCTES NPEgYVCMOTPEH KOMINEKT
KPEeNEeXHBE [eTaled H COEJHHHTENbHEHX 3IEMEHTOB.
TaprEpoBounoe yoTpofictBe (pHC. 3) BRIIOYaeT
paMy, cOCTOMINyE H2 omoph 1, cTolikm 2, bankm 3,
BHOONHeHHEX H3 meennepa M@ 10, a Takxe yrocun 4.

Ha 0DoxoBHX NoIKax IIBENNEpa B HHAHEH 9acTH
cTolikE 2 H mepegHeH 9YacTH OankH 3 BHIOOIHEHH
orBepcTHA 5 u 6. Ha ropHz0HTAIBHEX NOBEpXHOCTHT
omopil 1| M Gank® 3 BHOONHEHH OTBEPCTHA | H 8,
PACMONOXEHHEE Ha OQHOH ocH TeHsosmeMeHT 9
(puc. 3a) ¢ 3aKpeNNeHENIM Ha HeMm KpoHmTeiimom 10
mocpegcTBoM mmactHE 11 B moumex 12,
VCTAHOBINEHHHX B OTBEPCTHAX J H OTBEPCTHHX
Hecyulefl INHTH 13 TeH303MeMEHTA HECTKO KPEIHTCA
uHa crofike 2 Ha cBoboguom komne Damkd 3 cHEzZY
HocpeAcTBOM GonTa 16 BCTAaBNEHHOro B OTBEPCTHe 8§

H zad HKCHpOBaHHOTO TaHKol, 3aKpenneHa Bunka 17,

B OTEBEPCTHAX KOTOpofl VCTAaHOBNEH
IpoAeTHH Hepe3l BepXHKIO cepery 19,

Gont 18,
HECYIYED
paEamoMeTp 20 Huxuas cepera 21 gEmamomerpa 20
NOCPEACTBOM IIAPHHPHOTC NEPEXofHHKA . H OABYE
GonToB ¢ radxame, coegHHAeT guEHamometp 20 ¢
ymEoM Tanpena -3, rak 4 KoTopore HaXofHTCH B
3aAlEINEHHEH CO 25, BCTAaBIEHHEM B
oTBepCTHA KpormTeiina 10.

Jns TapHpoOBKH TOpHIOHTANBHOH COCTABIAMOI]EH
VCHIHA  pe3aHEa BCe  KOMIOHEHTH  CTEHAA
pasMEI[aFdOTCA HA  paMe CTEHAa B HOPAAKE,
onHcanuoM Bume (pHc. 3a). IIpH aToMm Bee aneMeETH

CTEPEHHEM

KIT pacomomarazoTca BRome JNHEHEE geHcTBHA
FOPHIOHTANRHOH COCTABNAICU[eH YCHIHA pE3IaHHA,
IpPHBEQEHHOH K = OCH  EPAéHHA  DEEVIIETO

HHCTPYMEHTA, NpPH HCOHTAHHAL pa3MEN[aeMoro Ha
Baly B OTBEPCTHAX KpoHwTeina 10
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Puc. 3. Pazmewene snemenmos K1 Ha mapupoeoysom yempoticmee: a — npit mapuposxe
COPUIOHMANLHON COCMABRAOWET YOUMIA Pe3aniia, b — npu mapupoexe eepmiKaib Hofl
COCMAGNAIOWEl]l YCUNIA PE3aAHIUA, 6 - NP MAPUposxe BOoKoeoll cocmasnaiouerl Yeuniia

pezanua

Hna TapHpoBKE BepTHKANLHOH cocTaBmamome i
VCHIHA pelaHHA (pmc. 35), BHIKA 17
YCTaHABIHBASTCA HAa ONope 1 H  KpPemHTcHA
HocpeAcTBOM DonTta 16, BCTABNEHHOrO B OTBEPCTHE |
H 3ad uKcHpoBaHHoro raiko# Temscamement 9 ¢
SAKPeNNeHHEHM  Ha  HeM  kpommTeidimom 10
YCTaHABIHBAETCA  HECYIN[eH  ONHTOH 13  =a
FOPHIOHTANbHOH MNOBEPXHOCTH OalKH 3 H KECTKO
KPEeIHTCH Ha Hell mocpefcTBoM muacTHE 11 u mounex
12, ycTAaHOBIEHHHX B OTBEPCTHAZ O H OTBEpPCTHAX
mecymed mnute 13. Ha ceobogHux KoHOAX cTepEHA

25 BCTABNEHHOTO B OTBepcTHA KpomHmTeiima 10
Hagemadel Tarx 20 x 27 HMeomHe Ha HHEHHX
KOHIAX OTBEPCTHS, B KOTOPEE BCTABIEH CTEPHEHD |8
HaxofANIHicA B 3alelNeHHEH ¢ raKoM 24 tanpema 23
Ha omomepzmoctw crepmmeii 25 w 28 pguns=
IpeLoTEpan] e HAA HE OCEBOTO CMEN]EHHA,
cocKalk2mBaHHEA TAr 20 B 27 H cMmemexHA raxa -4
Tanpena 23 BHOOIHEHH
COOTBETCTEYIOL] 6 H

MoKazaHE)  YIIKO

KONBIEBHE
IWHPHHE  (HAa MEPTEXE  HE
Tanmpema 23  OOCDELCTBOM

LW ApHEPHOTO NEPEXOLHHEA __ H OBYX OONTOB C

OpOTOYKH
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rafikaMi cOEgHHEHO ¢ BepxHel cepproil 19, mecymedt
puHamometp 0 Humusas cepera 21 mocpegcrBom
IpodeToro Yepes Hee OonTa 18 coefHHeHA ¢ BHIKOI

17 Taxum  obpasom, Bce  amementm  KIJ
pPACHONArarTCH BIONB JNHHHH neficTBHA
BEpTHKANLHOH cocTaBnmow el HATpY X AIOLEro

VCHIHA, NPHBEfeHHOH K OCH BpaleHHA peEYI[Ero
HHCTPYMEHTA.

Jna tapHpoBKH G0KOBOH COCTABNAIONIEH YCHIHA
pe3aHHd (pHc. 38) TEeH3IOSNEMEHT 9 ¢ 3aKpeIUIEHHEM
Ha HeM KpoHmTefHoM 10 mocpefcTEOM ABYX MIIHIEK
12, yCTAHOBNEHHHE B OTBEPCTHAX Hecyme#d muuTw 13
H OTBEPCTHAX JOMONHHTENLHEX KpoHmTeHHoE 29
MECTKO KPEeNHTCA B HHEHeH dacTH cTofikm © pamu
CTEHLA, OPH 3TOM OCh OTEEPCTHE B KpoHmTedns 10
coBmagacT ¢ ocki oTeepcTHRE 7 ®H 8 Bumxa 17,
puHamomeTp 20 H Tampen 23 pazmen[eHH Ha paMe B
HOpARKE AHANOIHYHOM NOPARKY, ONHCAHHOMY JBIA
TAPHPOBKH TOPHIOHTANLHOH COCTABNAROLIEH yCHIHA
pe3aEHA. B HHEEeM pe3n0oBOM OTBEPCTHH MYyQTH
Tanpena 3 BMecTo raka 24 ycraHoBneHa mmHnska 30

IPONyIL[eHHAA Hepe? OTBepcTHA kpoHwTefdna 10 n
sad HKCHpoBaHHAA cHH3Y rafixod 31 ynuparoujefica B
waidy 32, Taxum obOpazom, Bce snemenTm EIJ
pacmomaraTcZ BLONE JNHHHH AeHCTEBHA OoKoBOH
COCTABNAKI[EH YCOHIHA Pe3aHud, NPHBegeHHOH K 0CH
Bpale HHA PEXYIIEr0 HHCTPY MEHTA

Bo Brcex Tpex cnyuas¥, momaroBoe CTYNEHYATOE
HarpyXeHHE TEHIO3NEMEHTA KO 3afaHHOH BEMHYHHE
H NOCHefYIOI[ad ero CTYIEHYATAd pPasTpy3ka ¢ TeM
Me IIAroM OCYLM[eCTBAAIOTCH BpalleHHEM MyQTH
Tanpena 23 B COOTBETCTEYIONEM HANPABIEHHH
Benuumna mara Harpy®eHHA H  paIirpyIKE
KOHTPONHPYETCA HO MOKalaHHAM JHHaMoMmeTpa 20
3amuce

3Ha4eHHH VCHIHEH Ha TeHIO03JEMEHTE,
3afaBas MEIX IpH NOMOLTH TapHPOBOYHOTO
yeTpoficTea ocymectenaeTes HE.

Ilpegnaraemoe TapHPOBOYHOE ycTpoHcTBO
IO3IBONAST OPOHIBECTH TAPHPOBKY TEHIOINMEMeHTA IO
TpEM COCTABNAMOI[HM  YCHIHA pE3aHHA c
MHHEHMAaTbHEIMH 3aTpaTaMH TpyAa H BPeMeHH,

HCOONB3IYA TOINBKO OHH STANOHHBH HPHGOP.
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