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KOHTPOJIb CTPYKTYPHOI'O COCTOSTHUS CTAJIEM
C IIOMOIbIO AKYCTHYECKHUX ITYMOB

Onucana memoouxa OYeHKU CMPYKMypbl Memania no 3HAYEeHUI0 UHMeSpalbHO20 YPOGHS
aKyCmuyecKux CmpyKmypHulX Wymos. YcmanoseieHo iusanue cmpykmypHo2o COCMOAHUSL 00pa3yo8
cmanu 45 nocie pasnuuHou mepmuieckol 00pabomku Ha ypo8eHb CMPYKMYPHbIX UYyMO8. BviasneHno
pe3Koe CHUdICeHUue YPOB8Hs CMPYKMYPHbIX WyM0o8 npu pacmsaxiceHuu oopaszyos uz cmanu 0912C c
nosgneHuemM mekyuecmu.

Knrouesvie cnosa: ynompaszeyk, cmpykmypa, akycmuyecKue uymbl, meKy4ecms.

OOHapy:XeHHE HAYaJIbHOTO JTala IMpollecca HAKOIUICHUS TOBPEXKICHHOCTU
MEeTajula C LEeJIbl0 TMPOTHO3MPOBAHUA OCTAaTOYHOTO pecypca MAarucTpajbHbIX U
TEXHOJIOTUYECKUX He(TEera3onpoBOoJIOB SBISETCS akTyalbHOW mpobnemoit [1-3]. B
npejjiaraeMoil  cratb€  MPEACTaBICHBl  PE3yJbTaThl  HCCICAOBAaHUN  BIUSHUS
CTPYKTYPHBIX M3MEHEHUN MeTa/ia YriepoJUCTBIX CTaJIeW MOCIe TEPMUUECKOTO U
MEXaHUYECKOTO BO3JICMCTBUS HA aMIUIUTYAy aKyCTUYECKHX CTPYKTYPHBIX IIYMOB.

CTpyKTYpHBIH 1IyM CBSI3aH C PACCESIHUEM aKyCTUUYECKUX BOJIH Ha CTPYKTYPHBIX
HEOAHOPOJHOCTSX, HEMETAJUIMYECKUX BKIIOUEHHUSIX, 3epHaX MeTaiia. B 3aBucumoctu
OT CJIy4ailHOTO COOTHOIICHHUS (Pa3 OTIECNBHBIX PACCESHHBIX UMITYJIbCOB OHH MOTYT
YCUJIUTh WU OCNaOUTh ApyT Apyra [4].

B AKCIIEPUMEHTAX MIPUMEHSLIN pa3aeabHO-COBMEILIEHHBIN (PC)
npeobOpaszoBaTeb ¢ pe3oHaHCHOW udactorod 5 MI'm. B kadyecTBe omopHOro curHaia
HCIIOJIB30Baach PAJeeBCKas BOJIHA, T.H. «IIPOJia3», BOSHUKIIUNA MPU NEPEU3ITYUEHUN B
MPUEMHYIO Npu3My. B oTiaumume OT JOHHOTO  CUTHAlla, CHUTHAI —«Ipoja3a»

pSHeCBCKOﬁ BOJIHBI SBJISIETCS HanOoJIee CTa0MILHBIM TP UIBMCHCHHUHU Ka4CCTBa
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KOHTaKTa, IIEPOXOBATOCTH TOBEPXHOCTH M HE 3aBUCUT OT COCTOSIHUS JOHHOU
MTOBEPXHOCTH.

brok-cxemMa ycTaHOBKH, pealin3yiomasi METOIMKY U3MEPEHH, peIcTaBlicHa Ha
puc. 1. T'enepatop SJIEKTPHUECKHX HMIYJILCOB YJIBTPA3BYKOBOTO JehEKTOCKOIA
JNYK-66 B030yx)knaeT uznydarouryro miuactuny PC-npeoOpazosatens [1112-5,0-0 8.
PaccesiHHble Ha CTPYKTYPHBIX HEOJAHOPOJIHOCTSX YJIbTPa3BYKOBbIe (Y3) UMITYJIbCHI
PETHCTPUPYIOTCS TMPUEMHOM Tbe3ortacTuHoil PC-mipeoOpa3oBaTenss U yCHITHBAIOTCS

BBICOKOYACTOTHBIM ycuuTenem aedektockona Ha 80-90 ab.
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Puc. 1. Cxembl KOHTpOIS U (OPMHUPOBAHUS «IIPOJIa3ay B 30HE KOHTAKTa 0ObEKTa KOHTPOJIS U
npeobpasoBarens: 1 — ynbrpazBykoBoil nedekrockon J[YK-66; 2 — PC-npeo6paszoBarens;
3 — uccnenyemslii oopaserr; 4 — mudposoit ocummutorpad RIGOL DS1102C; | — mponosbHast BOJIHa,

R — paneeBckas BosHa

Jns  coxpaHeHus U JalibHEHIIed O0OpaOOTKH AJIEKTPUUYECKOTO CHUTHaja
CTPYKTYpPHBIX IIyMOB K Bbixoay «VideoSignal» nedexrockona moakiroueH udpoBoi
ocimuiorpadg RIGOL DS1102C, cuHXpOHU3MPOBAaHHBIM C 1e(PEKTOCKOTIOM uepe3
JMHUIO CHHXPOHHU3AIINH.

Jlist uccnenoBaHusl CTPYKTYPHBIX IITYMOB MOATOTOBJICHBI 00pa3Ibl U3 KPYIJIOTO
MPOKaTa KOHCTPYKIMOHHOW cTaynu 45 B BUJie TUCKOB tuameTpoM 50 MM u BeicoTOM 20
MM TOCJI€ Pa3IMYHBIX TEPMUUYECKUX 00paboToK (Tabia. 1), peaausyromux pa3IudHbIe

CTPYKTYPBI C pa3HbIM HOMEPOM 3€pHa.
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Tabnuya 1

XapakTepuctruka o0pasioB sl UCCIEA0OBaHUN

Ne o6pasma Pexum TepMooOpaboTKH Temmepatypa bamn 3epHa
Harpesa, °C
1 ocTaBKa (HOpMaJIM3aIiusl) 850 5
2 3aKajka, BoJa 780 8
3 3aKajKa, MacJjo 850 7
4 3aKaJiKa+yiaydlieHue 850+600 6
5 MeperpeB Mo/1 OTHKUT 1050 3

[To pe3ynbratam 3KCIIEpUMEHTaA MOCTPOEH rpaduK, Mpe/ICTaBIEHHbIN Ha puc. 2,
OTHOIIEHUS CTPYKTYypHBIM 1mym Ug, — «mponasz» poaneeBckod BojHbl Ug s
UCCIEIOBAaHHBIX  00pa3loB. AHamu3  pe3yibTaToOB  MeETaIorpaUyeckux U
AKyCTHUYECKUX HCCJIEIOBAaHUN MOKA3bIBAET, UTO aMIUIUTYyAa Y 3-BOJIH, OTPAXKEHHBIX OT
TpaHUI] 3€pPEeH MPSIMO MPOMOPIIMOHAIBHA Pa3MepPy 3€PEH B TEPMUUYECKH 00pabOTaHHBIX
oOpasiax ucciemyemoit cranu 45. [Ipu sTomM pa3dbpoc B ypOBHE CTPYKTYPHBIX IIIyMOB

CBUJIETEIBCTBYET O CTPYKTYPHBIX PA3IHUUIX MO OTIACIBHBIM 00J1aCTIM 00pasia.
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Puc. 2. 3aBUCHUMOCTB CTPYKTYpHBIX IIyMOB OT pa3Mepa 3€pHa

C uenplo0 UCCIEIOBaHUS BIMSHUS PACTATUBAIONICH OJHOOCHON HATpPy3KH TPHU
pacTshkeHuu oOpasnoB ctanu 0912C mocne pa3nuyHOM TepMUYECKOH 00paboTKH
(tabn. 2) Ha aKyCTUYECKHWE CTPYKTYpPHBIE IIYMbl BBIOPAIN KOHCTPYKIIMOHHYIO
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HU3KOJIETUPOBaHHYIO cTasib 091 2C, mmpoko mpuMeHsIeMy0 TIPH TPOU3BOJICTBE TPYO U

APYTroro METAJJIONpPOKATA.

Tabnuya 2
XapakTepucTuKku o0pasIon
No Pexnm Temneparypa | Beimepkka B | YciaoBus bann
obpasua | repmoobpaboTku | Harpesa, °C IIEYM, 4acC | OXJIAXKICHUA | 3€pHa
1 OCTaBKa — — — 4
2 BBICOKHI OTITYCK 600-650 1,0 C TIEYBIO 4
3 HOpMaJTU3arIus 900-930 0,5 Ha BO3IyXe 7

HcnibiTanust Ha pacTsHKeHHE METAUIMYECKUX 00pa3lioB MPOBOIMIM C TOMOIIBIO
ucneiTarenbHoit MamuHbl Instron 300DX. O6pasiel Harpykaiud IMOCTYNATEIbHO C
marom 10 kH no nocrmxkenus narpysku B 100 xH, a manee ¢ marom 5 kH. Ha puc. 3
npencTaBlieH TrpaduK 3aBUCUMOCTH OTHOIIEHHUS YPOBHS CTPYKTYpPHOTO IIymMa K
YPOBHIO «IIpOJIa3a» PIJIEEBCKON BOJHBI B 3aBHUCHMOCTH OT YPOBHS PacCTSATHBAIOIINX
HaIpsHKeHUH B oOpasiax.

CornacHO MOJY4YEHHBIM JaHHBIM JJISi BCEX 00paslloB YPOBEHb CTPYKTYPHOTO
IIyMa HM3MEHSETCS HEe3HAUMTENbHO BIUIOTH MO AOCTHKECHHsS Tpeneia TeKkydecTtu. B
MOMEHT JOCTHIKEHUs Tpejiena TeKydecTd (Ha rpaduke — Touka meperuba, KoTopas
XapaKTepu3yeT CTPYKTYpHbIE M3MEHEHHUS — TEYEHHWE MeTaula) 3aBHCHUMOCTh
BBIpXKACTCSI PE3KUM CHIDKEHHEM YPOBHS CTPYKTYpHOTO Imyma. Takum oOpas3om, B
3aBHCHUMOCTH OT MPEIBAPUTEIHLHON TEPMHUUYECKON 00pabOTKH MeTalsla TOUYKa Pe3KOro
CHIDKCHUS YPOBHSI CTPYKTYpHOTO IIIyMa XapakTepu3yeT Hayaio IIaCTHUYECKOTO

TCUCHMUS.
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Puc. 3. 3aBucumoctn YPOBHS CTPYKTYPHBIX ITYMOB OT BEJIMYNHBI HaprI)I(CHI/Iﬁ

3akir0ueHue

B pasButue VY3-CTpyKTypOCKONMHM TMPEIJIOKEH HOBBIM MOAXOJI K OIEHKE
CTPYKTYphl ~Me€Tajlyla TI0 3HAYEHUI0O MHTETPAIBHOTO YPOBHS  aKyCTHYECKHX
CTPYKTYPHBIX IITYMOB.

VYcTaHOBIEHO BIMSIHHE CTPYKTYPHOTO COCTOsIHUSI oOpasuoB crajueit 45, 0912C,
MOJIBEPIIINXCS PAa3IMYHOW TEPMHUYECKOW 00paboTKe, Ha YPOBEHb CTPYKTYPHBIX
IITYMOB.

BrlisiBlieHa 3aKOHOMEPHOCTh PE3KOT0 CHIDKCHHSI YPOBHSI CTPYKTYPHBIX IITyMOB
NpU JOCTHKEHUH METAJJIOM TIpefiesia TeKy4eCcTH.

PaGoTa BbITIOJNIHEHA TPU YACTHYHOMN MOJAEPKKE MPOrpPaMM: CTPATETHMUECKOTO
pa3BUTHUSA NxeBckoro TOCyJIJapCTBEHHOTO TEXHUYECKOTO YHHUBEpPCUTETA
uM. M. T. Kanamnukosa Ha 2012-2016 roasr (IICP/M2/H2.5/MBB), uHUIIMATUBHBIX
MPOEKTOB (PyHIaMEHTAIBHBIX HCCICIOBAHUM, BBIMOJHIEMBIX B Yupexnaenun YpO

PAH B 2012-2014 rr. (per. Ne: 12-Y-2-1013).
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