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KOHTPOJIIOBAHHS MIITHOCTI CUJIOBUX KOHCTPYKIIIMH 3
HOJIIKPUCTAJIIMHUX MATEPIAJIB I3 3ACTOCYBAHHAM HEPYHUHIBHUX
HEJIIHIMHUX AKYCTUYHUX METO/IB

Y emammi posenanymo npobnemy po3pobaenus 3aco6ié KOHMPONIOBAHHA XAPAKMEPUCUK
MIYHOCMI CUNOBUX KOHCMPYKYIU, BUCOMOBIEHUX 3 NOJNIKPUCANIYHUX Mamepianie, makux K
Mexnca MIYHOCMI HA PO3MASAHHA, Medca MIYHOCMI HA CMUCHEHHS, Medca MIYHOCMI Ha 3C)6
Mowo, 3a PAxXyHOK GUKOPUCMAHHS HENIHIUHUX aKyCMUYHUX egekmis 3Mminu Koegiyienma
NOCIUHAHHA Ma/abo 2pynogoi weuokocmi (pazosoi wWeUOKoCmi neeHUx 2apmMoHiK) aKycmuyHoi
X6UJi 6eUKOT THMEHCUBHOCTI, AKA € 30HOYBANbHOIO OIS MAKUX CUO8UX KOHCMPYKYTU.

Knrouoei cnoea: enympiwne mepms, 2icmepe3ucHa HeniHiuHicms, Oeghekm, OUCIOKayis,
HeNiHiliHe NO2TUHAHHSA, HeTHIUHA 3MIHA W8UOKOCMI, HeNIHIUHUL ehexm, mpiuuna.

IMocTaHoBKa nmpodieMu B 3arajabHoMy BHIIAL. [IpoMucioBicTs YKpaiHu BUTOTOBIISIE
3HaYHY KUIBKICTh CHJIOBHUX KOHCTPYKLIN, y CKJIal SKUX € TaKi MOJIKPUCTANIYHI MaTepianu, K
JaTyHb 4u Oponsa. Jlo TakMx KOHCTPYKIIM HaleXaTh IMIANIMITHAKA, apMarypa, BTYIKH,
HIECTEepHi, YepB’sIKH, Ci/ijIa KianaHiB, FBUHTH, Bajau Toulo. OUH 3 OCHOBHHUX MapaMeTpiB TAKHX
KOHCTPYKLINA — e 3a3BUYail MIIHICTh. PO3PI3HSAIOTH pPi3HI XapaKTEPUCTUKH MIITHOCTI — MexXa
MIIIHOCT1 Ha PO3TSTaHHs, MeKa MIIHOCTI Ha CTUCHEHHS, Mea MIIfHOCTI Ha 3cyB Tomio [1]. Ha
MIIHICTh MOJIKPUCTAIIYHUX MaTepiajiB BIULIMBAIOTh 0araTo YMHHUKIB, MOB’s3aHUX 3 AedeKkTaMu
ix ctpykrypu. Lle, 30kpemMa, nuciokarii, rpaHuill 3€peH, TPILMHM, IOPU, BKpPAIJIEHHS, JOKaJIbHI
MiCIIeBl HampyXeHHs Touio [2]. SIBHI JedeKTH MOJNIKpUCTATIUHUX MaTepialiB, Taki SK,
HanpuKiIaj, TPIIMHM abo TMOpHU, MOXYTb OyTH BHSBIEHI TpaJWLIMHUMU METOJaMU
nedexrockomii. A OT, HampHUKIad, PICT KUIBKOCTI AMCIOKAI TpaauIifHUMU METOJaMHu
ne(heKTOCKOMIT HE 3aBKIU MOKe OyTH BUSBIICHUM.

OTxe, JOCTOBIpHE OI[IHIOBAHHS MIIIHOCTI CHJIOBUX KOHCTPYKLIH, BHUIOTOBJIEHUX 3
MOJIIKPUCTAIIYHUX MaTepialliB, 3aJIUIIA€THCS aKTyaJIbHUM.

AHaJni3 ocTaHHix gocaimkensp i myduaikaniii. [Toxikpucraniyai MaTepiany i 30kpema Ti, y
cKJaal sSKux € Miab [3, 4] 1 uuHK [5, 6], HanexaTh JO TaK 3BaHUX CTPYKTYPHO-HEOJHOPIIHHUX
MmarepianiB. Y  TakuX ~Marepiajax IOIIUPEHHS IHTEHCUBHUX  aKyCTHYHUX  XBHJIb
CYNIPOBOJIKYETHCS PI3HUMHU HENIHIMHUMU e(peKTaMHu, OCHOBHUMH 3 SIKUX € BUKPUBIIEHHS (OpMU
aKyCTUYHUX XBWJIb, HEJIHIMHE MOTJIMHAHHSA aKyCTUYHHUX XBMJIb, HEJIHIMHA 3MiHA MIBUAKOCTI
aKyCTMUHUX XBWJb, T€HEpAIlisl BUIIKUX rapMoHIK [7]. BUHUKHEHHS TakuX HENHIMHUX e(eKTiB
MOYKHa TIOSICHUTH, 3aCTOCOBYIOUM PIBHSHHS CTaHy BiJIOBITHOTO CTPYKTYpPHO-HEOJHOPIIHOTO
Mmatepiany [8]. Ha HM3pKHMX yacTOTax aKyCTUYHHMX XBWJIb aKyCTHYHI1 BJIACTHUBOCTI CTPYKTYPHO-
HEOJJHOPITHUX MaTepialliB MO>KHA ONKCATH, 3aCTOCOBYIOUH TOHATTS TiCTEPE3UCHOI HeNiHIHHOCTI
[9, 10], sike TicHO MOB’A3aHe 3 MOHSATTAM aMILTITYIHO-3aJIe)KHOTO BHYTpilIHbOTO Tepts [11].
OnHUM 3 MPOSIBIB aMIUTITYAHO-3AJIEKHOTO BHYTPIIIHBOTO TEPTS € HOro BHCOKA YYTJIUBICTH 10
3MIHU TIUTBHOCTI auciiokamii [12] 1, B KIHIIEBOMY BHUMAIKY, A0 3MIHHU KUIBKOCTI Je(EKTiB
CTPYKTYpPHU CTPYKTYPHO-HEOHOPIIHUX MaTepiatiB.

OTxe, MOXKHA MPOCTEXUTH 3B’ SI30K MIXK, 3 OJIHOTO OOKY, MEBHUMH JePEKTaMu CTPYKTYpH
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CTPYKTYPHO-HEOHOPITHUX MaTepialiiB, a 3 1HIIOro OOKY, mapaMeTpaMu aKyCTUYHUX XBHJIb, K1
MIPOXOAATH KPi3b TaKi MaTepiau.

Meta crarTti. OT)Xe, TOCTaHOBKa MPOOJIEMH TOJISITa€ B pO3pOOJICHHI 3aC00iB KOHTPOJIIO
BJIACTUBOCTEH CHUJIOBUX KOHCTPYKII, BUTOTOBJICHHUX 3 TMOJIKPUCTATIYHUX MaTepialis,
BHKOPHUCTOBYIOUH TI€BHI aKyCTHYHI HEJIIHIMHI €PEKTH.

BukiiageHHsi OCHOBHOro wmartepiajy. Sk 3a3HaueHo BHWIE, OJAHHMMH 3 OCHOBHHX
MMOKa3HUKIB MIITHOCTI CHJIOBHX KOHCTPYKIIIM, BUTOTOBJICHUX 3 TOJIKPUCTAIIYHUX MaTepiaiis,
MOJKHA Ha3BaTH MEXI1 MIITHOCTI Ha PO3TATAaHHS, CTHCHEHHS, 3¢yB Tomlo [ 1]. I[lepeBaxkHa KiIbKIiCTh
HAsSBHUX METOJIIB BUMIPIOBaHHS ¥ KOHTPOJIIOBaHHS IUX TIOKa3HUKIB € pPYHHIBHUMU.
31e01TbIIOT0 pyHYBAaHHS HAsIBHUX CHJIOBUX KOHCTPYKIIIA 3 METOIO BH3HAUEHHS 1X TOKA3HUKIB
MIIHOCT1 € a0COJIFOTHO HEMPUMHATHUM, OCKLJIBKMA BOHO TOB’S3aHE 3 BHCOKOIO BApTICTIO TAaKUX
KOHCTPYKIIiM, OE3MEeKOI JoACH 1 HaBKOJUIIHBOTO CEpeloBHIAa a00 3 SKHUMOCH I1HIIUMHU
npuyrnHamMu. HassBHI HepyiHIBHI METOJIM BUMIPIOBaHHS W KOHTPOIIOBAHHS MOKAa3HUKIB MIITHOCTI
CHJIOBHX KOHCTPYKIIiM, Taki SK MEXaHiuHi, aKyCTH4Hi, eleKTpo(di3nuHi, 10HI3yBaJIbHOTO
BHUIIPOMIHEHHSI Ta JESAK1 1HII, HE 3aBXIM MOXYTh 3a0€3MeUNTH HEOOX1THUM PIBEHh TOYHOCTI U
JOCTOBIPHOCTI.

[leBHUM BUXOAOM 3 MBOTO TMOJOXEHHS € 3aCTOCYBaHHA HEPYWHIBHUX HENIHIHHUX
aKyCTHYHUX METOJIB, SIKi TPYHTYIOTHCSI HA TaKUX HETMIHIHHUX e(eKTax aMILTITYIHO-3aJIe)KHOTO
BHYTPILIHBOTO TEPTS: HENIHIHHOMY JeKpEeMEeHTI 3aracaHHs i nedexTti Momyns mpyxHocti [13,
14]. IIpn 1pOMYy OCHOBHUMH HACHTIJIKAMHU IMX HETIHIMHUX aKyCTHYHHX €(EKTIB € aMILTITyTHO-
3anekHl 3MIHM Koe(illieHTa MOTrJMWHAHHS aKycTu4Hoi xBwii [15, 16] 1 rpynoBoi MIBHAKOCTI
MOIIMPEHHST aKycTU4YHOI XBWIi (200 (a30BOI MIBHIKOCTI TOMIMPEHHS TIE€BHUX TapMOHIK
akyctuyHoi xBuii) [15, 16]. V mpomeci ekcryaramii TakuxX KOHCTPYKIIHHUX MartepiaiB
MIIIHICTh Ha PO3TSTaHHS MOTJa 3MIiHIOBATHCS, HAPUKIIAJI, ITiJ] BIULTABOM BHCOKHX TEMIIEPATYp,
HaBITh y KUJIbKA pa3iB 0e3 sIBHUX 30BHIMIHIX O3HAK — 1I€ HEMPHUIIYCTUMO 3 TOUKH 30py Oe3meKu
CHJIOBHX KOHCTPYKIIiii, BATOTOBJICHHX 3 IUX MaTepiaiB.

Omke, MeTa [OCHIIKEHHS TaKOX TMONsAra€ B OTPUMaHHI aHANITHUYHUX  abo
eKCIICpUMEHTAIBHUAX ~3aJIeKHOCTEH, SKI JaloTh MOMXJIMBICTh 3a 3MiHAMH KoedillieHTa
MOTJIMHAHHS Ta/ab0 rpymoBoi MBUAKOCTI ((a30BOi IMIBUIKOCTI MEBHUX TAPMOHIK) aKyCTHYHOI
XBUJII BU3HAYUTH TI€BHI TOKA3HUKUA MIITHOCTI CHJIOBHX KOHCTPYKILIM — HaNpUKIAL, MEXY
MIIHOCT1 CHJIOBHUX KOHCTPYKIIIM Ha po3TsAraHHs. BiAmoBiHO 10 1OTO 3aBOaHHS JOCITIIKEHHS
MOJIATAIOTh Y BM3HAYEHHI IOCIIIOBHOCTI BHUMIPIOBAHHS IMX 3aJIeKHOCTEH 1 po3poOIieHH]
TEXHIYHUX 3ac00iB /I BUMIPIOBaHHS WX 3anexkHocTel [17-19].

Cepen KOHCTPYKUIMHMX MaTepialliB CHUJIOBHX KOHCTPYKLIN, $IKl JOCIIKYBalu, Oynu
onop’siHI OponH3u  bpO®d6,5-0,15 1 bpOd7-0,2 I'OCT 5017-2006 «bpoH3bI OJOBSIHHBIE,
oOpabaTbiBaembie naBiieHneM. Mapku». Lli OpoH3M mpu3HAYeHi AJisi BUTOTOBJICHHS JAeTasiel
MallvH, MiIIIAIHAKIB, apMaTypd, BTYJIOK, IIECTePeHb, YEpB’AKiB, HeTalell XIMIYHOTO
obnagHanHus Tomo. st 6ponsu bpOd6,5-0,15 mexa mirtHoCTI Ha posTsaranss 3rigHo 3 [OCT
5017-2006, 3okpema, morma Oytu B miamazoni Bixm 220 (Bimnmanenmii cran) mo 730 Mlla

(medopMoBaHuUii cTaH) — TOOTO BIIHOIIEHHSI MAKCUMAIBLHO MOKIIMBOTO 3HAYECHHS MEX1 MIIHOCTI
0 MIHIMQJIBHO MOKJIMBOTO CTaHOBWJIO mpubmuzHo 3,3. A mis Oponsu bpOd7-0,2 mexa
MIITHOCTI Ha po3TsaraHHs Moria Oytu B miamazoni Bim 410 mo 950 MIla 3a BimHOUIEHHS
MaKCUMaJIbHO MOXJIMBOTO 3HAYEHHS MEX1 MIITHOCTI J0 MIHIMQJIbHO MOJKJIIMBOTO MPHOJIM3HO
2,3. SIk Mo>kHa TOOAYUTH, OJTHAKOBHH 32 XIMIYHUM CKJIAJIOM MaTepiai MIir MaTH MEXY MIITHOCTI
Ha PO3TSraHHS B JIy’K€ IIMPOKOMY Jiana3oHi 3HaueHb. JlocaiKyBaHl 3pa3kKd Majld COPTaMEHT
srigo 3 OCT 10025-78 «IIpyTku onoBstHHO-(pocopucToit OpoH3bl. TeXHUUECKUE YCIOBUS
ix miametp cranoBuB Big 20 10 50 s, a nowxkuna Big 500 mo 1000 mm .

s MOCHiJKEHHS MIIHOCTI CHJIOBUX KOHCTPYKIIA BUKOPHCTOBYBAJIM BIOCKOHAICHY
eKCIIEPUMEHTAIbHY YCTAaHOBKY, OCHOBHE 3aBJIaHHS SKOi MOJIATAIO Y BUIIPOMIHEHHI B €JIEMEHTH
CHJIOBOi KOHCTPYKIIil, MIIHICTb SKHX KOHTPOJIOIOTh, IAKETIB aKyCTUYHUX KOJIMBaHb 1 B
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NOJAJIBIIIOMY BHUMIPIOBaHHI TapaMeTpiB MNPUHHATUX MAaKEeTiB aKyCTHMYHHX KOJHMBaHb, SKi
MPOMIILIIM Il €JIEMEHTH CHJIOBOI KOHCTpYKIii (muB. pucyHok 1) [20]. o ckiagy ycTaHOBKH
HaJleKau: / — TeHepaTop eNeKTPUYHHUX KOJIUBaHb; 2, 8§ — JUIbHUKY Hanpyry; 3, 9 — nepemMukadi;
4 — migcuioBad TMOTY)XKHOCTI; 5, 7 — II’€30KepaMidyHi MepeTBOpIoBadl; 6 — €JIEMEHT CHJIOBOL
KOHCTpyKLii; /0 — BuOipkoBuil mincumoBau; [/ — ¢a3oBuil aerekrop; /2 — aMIUTITyIHHUNA
neTekTop; 13, 14 — BUMIpIOBaJIbHI pUIaaAn; /5 — TIIBHUK YaCTOTH.
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Pucynok 1. CTpykTypHa cxema eKCIIepUMEHTAIBHOT YCTAHOBKH JJISl HEPYHHIBHOTO
HEJIIHIHHOTO aKyCTUYHOTO KOHTPOJIIO

[onoBHuil mpuHIMI pPOOOTHM YCTAHOBKM MOJSTaB y TOMY, IO B EJIEMEHT CHIIOBOI
KOHCTPYKLIi 6 1O 4ep3i BUIPOMIHIOBAIMCS MAKETH aKyCTUYHUX KOJHMBAHb, SIKI BiIPI3HSIINCS
CBOE€IO aMILTITY/IO00 (TUB. PUCYHOK 2).
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CurHan Bii TeHeparopa ENEKTPUYHHMX KOJIHMBaHb | MPOXOIUB Kpi3b mepemMukad 3 i
IIJICHJTIOBAY TIOTY)KHOCTI 4 Ha I’ €30KepaMiuyHUN MepeTBOPIOBad 5 — Tak (GopMyBaBCs OLTBIIHIM 3
MAKeTiB aKyCTUYHUX KOJMBaHb. AHAJOTIYHO JIO IIOTO CHTHAI BiJ T€HEpaTropa eICKTPUYHUX
KOJMBaHb / MPOXOJIUB JOJATKOBO Kpi3b AUIBHUK Hampyru 2 W Aaii 4epe3 nepemMukad 3 1
MiACUIIIOBAY MOTY)KHOCTI 4 Ha I1"€30KepaMiuHUi EpeTBOPIOBaY 5 — Tak (popMyBaBCsl MEHILUH 3
MAKeTIB aKyCTUYHUX KOJIMBaHb. l[li makeTH aKkyCTHUHUX KOJMBAaHb, MPOMIIOBIIM EJIEMEHT
CHJIOBOI KOHCTPYKIIi 6, IpuitMaB 11’ €30KepaMiuHuil iepeTBopioBad 7. OCKUIbKH nepeMukadi 3 i
9 mpaIroBaiid «IpOTH(A3HOY», TO MICHS I’ €30KepaMIYHOTO MePETBOPIOBaYa 7/ OUIBIINN 3 ITAKETIB
aKyCTMYHUX KOJHMBAHb MPOXOJHB JIOJIATKOBO Kpi3b AUTBHUK HAmpyrd 9, a MEHIIUH 3 MakeTiB
aKyCTUYHUX KOJIMBAHb KPi3b LIeH NIIBHUK He MpoxoauB. OTxke, eIeMEHT CUJIOBOI KOHCTPYKIIT 6
[0 CyTi 30H/AYBaBCs MMaKeTaMU aKyCTHYHUX KOJIMBaHb 3 aMIUIITyJaMH, sIKi Ha OJuH a00 HaBITh
JBa TIOPSAAKUA BIAPIZHSIMCS OJHA BIJ OJHOI — aje MpH I[bOMY OUIbIII W MEHIN 3 IaKeTiB
CIICKTPUYHKUX KOJWBAaHb Ha BXOAI BHUOIpKOBOro mijcuioBaya /0 Bigpi3HSIIHMCS MiX COOOIO
aMIUTiTyaMu W (azamMu JuIne 3a paxyHOK CTPYKTYPHOI HENIHIMHOCTI MarepiajiiB, sKi
nociipkyBam. BubipkoBuii mincmitoBad /0 MiJCHITIOBAB MTAKETH SJICKTPUIHUX KOJTHBAHb, MTiCIIs
4Oro BOHM HAJXOAWJIM OJHOYACHO Ha ¢a3zoBuil gerektop // 1 aMIUIITYyAHHHA naerektop [2.
OCKUIBKH TIpH [IbOMY OUTBIIHMHA 1 MEHIIUH 3 MaKETiB eNEKTPUYHUX KOJMBAHD BiIPI3HITUCS MiX

co0o0r10 3a aMIUIiTy1aMu 1 a30BUM 3CyBaMH He OLblIe HIXK Ha (0,5...2,0) % , TO HENHIHHICTD

camoro BUOIpKoBOro mijicuitoBaya /0 3BelIeHO 10 MIHIMYMY.

JUIs nesKuxX BIJOMHX IOJIKPUCTATIYHUX MaTepiajiB, 30KpeMa Ui JaryHed i OpoH3,
3017IBIICHHS aMILTITYIM aKyCTUYHOI XBUJIl IPUBOJIUTH JI0 301IbIIEHHS Koe(dillieHTa MOTTuHAHHS
i 10 3MEHIIEHHSA TPYMOBOi MBHIKOCTI ((ha30BOi MIBHIKOCTI MEBHUX TapMOHIK) aKyCTHYHOI
xBuii. OTke, HaMpUKIaa, OOBiIHA OUIBIIOrO ¥ MEHIIOTO 3 IMAKETIB EJICKTPUYHMX KOJIMBAHb
MICJIS aMIUTITYHOTO JIeTeKTopa /2 Maia mpuOIU3HUI BUTIISAL, TOKa3aHUA Ha PUCYHKY 3.

OO0BigHA OUIBILIOrO 1 MEHIIIOTO 3
MAKETIB €ICKTPUYHUX KOUBAHb Y

<(0,5..2,0) %

Pucynok 3. O6BiiHa O11BIIOT0 i MEHIIOTO 3 MAKETIB €IeKTPUYHUX KOJIMBAHb MiCIsA
aMIUTITYAHOTO AeTeKkTopa /2

OO6BigHa OUTPIIOrO0 I MEHIIOrO 3 MaKeTIB eJNEeKTPUYHUX KOJIMBAaHb Micis (a3oBOro
netekTopa /1 Mana aHanmoriyHUM BUTIAA. Y Iiil 0OBiIHIA MOXHA OyIO BUIUIMTH SK 3MiHHUH,
Tak 1 MmOCTIHMHI cxiIagauK. OCKIUIBKM BIZHOIIEHHS 3MIHHOIO CKJIAQOHWKA IO IIOCTIMHOTO

CTaHOBMJIO 3a3BHMuail He Oinbire Hik (0,5...2,0) %, a iHOAI ¥ 3HAYHO MEHIIE, TO BUMIPIOBAHHS
9 b

3MIHHOTO CKJIJIHUKA Ha «TJI1» MOCTIMHOTO CKJIQAHMKA SBISIIO COOOI0 JOCUTh CKIIAJHY 3a/ady.
[Ipote ii Oyma ycminriHO po3B’si3aHO 3 3aCTOCYBAHHSIM OPUTIHAIBHUX TEXHIYHUX PIIIEHb SK JJIS
¢da3oBux BUMiproBaHb [21], Tak 1 A7 aMIUTITYIHUX BUMIpIOBaHb [22].
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Jist onrcy HeNMiHIMHUX aKyCTUYHUX €(PEeKTIB aMILTITYIHO-3aJIE)KHOTO BHYTPILIHBOTO TEPTSI
3aCTOCOBYBAIM AMCIIOKAIIMHY TEOPil0 aMIUTITYAHO-3aJeKHOr0 moriauHaHHs I 'panato—JIrokke
[23], sxa OymyBamacs Ha cTpyHHIH Momem aucnokamiii Keomepa [24]. Illo crocyerbes
HOJIKPUCTAIIYHAX METaNliB, TO 3’SCOBAHO, LIO 1X TiCTEpPE3NC IOB’ I3aHUI IEPEBaYKHO 3 BiIPUBOM

JUCIIOKAIIIN BiJ JOMIIIIKOBUX aTOMIiB.
Y miii Teopii pIBHAHHS CTaHy CTPYKTYPHO-HEOJHOPIIHOTO Marepiady BHPaXKanocs
3aJISKHICTIO

O'(g,é):E(g—f(g,é)), (

e o — MeXaHIYyHa Hampyra; & — BiAHOCHa nedopmauis; E — MOIydb NPYXKHOCTI;
f (&,€) —ricrepesucna dynkuis.

3rigHo 3 knacudikaniero [25] ricrepesucHa GpyHkuis f (&,£) MOINa ABIATH JBa OCHOBHHX
THUIIU TICTEPE3UCIB: TICTEpe3nC TePTs il ricrepe3uc BiapuBy. ['icTepesucHa QyHKis f (88) , sIKa
OIKCYE TiCTEpE3HC TepTs, Majla BUTJIA, K MMOKa3aHO Ha pUCyHOK 4,a. [ictepesucHa (yHKIIis
f (g,é) , SIKa OTHCYE TiCTePE3UC BIIPUBY, Majia BUTIISA, K IMOKAa3aHO Ha PUCYHOK 4,0. OCKinbKH

rpadiku IpsIMOTo i 3BOPOTHOTO XOIy Ha pUCyHKax 4,a i 4,0 BiAPI3HAIOTHCS OAWH BiJ OIHOTO,
TO 1151 BIIMIHHICTh BU3HAYA€ 3HAUYCHHS aMILTITYAHO-3aJIe)KHOTO BHYTPIIIIHHOTO TEPTHL.

f(€,€) f(€.8)
e P L~
/ d //
V. / 4 //
/10 A g 0L A €
/ A P
/ g Va4
/ / ,//
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a) 0)

Pucynok 4. I'icrepesucHa dynkuis f (&,£), aka onucye ricrepesucu

Tept4 (a) 1 BipuBy (0)

[Tiji yac KOHTPOJIFOBaHHSA BUMIpHOBAIM 3MiHH Ac/c (a3oBOi IBUAKOCTI ¢ Ta 3MiHH
AK/K xoedinienara normuHanus K mepiioi TapMOHIKM aKyCTHYHOI XBHJII, OCKUIBKH (hazoBa
HMIBUJKICTh ¢ 1 Koe(ilieHT nmorinuHaHHsg K € aMIuliTyJHO-3anexHUMHU. OCKUIBKM Ha pe3ysbTar
KOHTPOJIIO BIUIMBAJIA HE TUIBKU MEXa MILHOCTI 0, (HAaIpUKIaJ, HAa PO3TATAaHHS, HA CTUCHEHH,

Ha 3CyB TOIIO), a i Taki MapaMeTpH, sk Temneparypa 7' il aMIuIiTyJa aKkyCTUYHOI XBHIIL &, , TO
JUIs TOJAIBLIMX PO3PAaXyHKIB 3aCTOCOBYBaIM OaratoakTopHuil excrepumeHT. LliboBoio
(GyHKII€I0 B TakOMy €KCHEpUMEHTI OyIu 3alexHOCTI BUAY O, =f (Ac/c,gm,T) abo

oy :f(AK/K,gm,T).
Ix momano y BUIJISIIL THIHHUX MOeneit

Ac/c = a, +oyx, + a,x, + ax,
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AK/K =L+ Bx + Box, + Bixs 3)

HCIIOBHUX KBaJAPATUIHUX MO,Z[CJ'ICfI

Ac/c =y + oy x, + 0, x, + X, + XX, + O X X + 0K X 4)

AK/K =B+ Bx, + Box, + Bixs + Boxix, + B3 X X + B XXy ®)
i HOBHUX KBaJpaTHUYHKUX MOJEINei

_ 2 2 2
Ac/c = Oy + 04X, + 0L X, + O + QX Xy + O X Xy + QX X + O X+ Oy Xy + 0 X5 (6)

AK/K =B+ Bx + BoXy + X + B X X, + BiaXi X + BrX, X, +:Bllxl2 + ﬂ22x22 4'13333632 > (7

ne a,, [, — noctiiigi koediuienTy; «,, a,, a,, B, B,, P, — niHilHiI KoediuieHTy; a, ,

Ay, Oy, P Bs. Bry — KOCDILUIEHTH B3a€EMHOIO BIUIMBY; O, O, Oy, By, B, B
HEJHIMHI Koe(IieHTH; X, , X,, X; — KOJOBaHI BX1JIHI YNHHUKU.

OO6uucnenns koeQilieHTiB piBHIHBb (2), (4) 1 (6) BUKOHYBIM METOJOM HANMEHIINUX
KBaJIpaTiB 3TiIHO 3 3araJIbHOI0 (DOPMYIIOIO

A=(x"X)" X"y, )
a koedinieHTiB piBHIHG (3), (5) 1 (7) — 3riaHO 3 3arajJbHOIO POPMYIIOIO
B=(x"X) X'y, 9)

ne A, B — marpuui koe(ilieHTIB IutaHy; X — MaTpuld IUJIaHyBaHHSA; Y — IUJIbOBI
¢yHkuii (3HaueHHst Ac/c abo AK/K ).

Otpumani monem (2) — (7) mepeBipsiu Ha 3HAYUMICTh KOXHOTO 3 KOE(IIiE€HTIB 1 Ha
a/IeKBaTHICTH 3riIHO 3 F -kputepieM (kputepieM @Pimepa). O1xke, 3’ IBUIACS MOMXIMBICTD JJIA,
30kpema, O6pon3z bpOd6,5-0,15 1 bpOd7-0,2 cTBOpUTH METPOJOTIUHUI «HacmopT». 3TiJHO 3
UM «aclopTOM», BHUIPOMIHIOIOUM B CHJIOBY KOHCTpYKIito 3 Opon3u bpO®d6,5-0,15 abo
bpO®7-0,2 akycTuuHy XBUIIIO 33/1aHOI aMILNITYAU &, 3a NEBHOI TemrepaTypi 7 1 BUMIPIOIOUU

sHaueHHs Ac/c abo AK/K 3a JONOMOrOK YCTAHOBKH i HEPYWHIBHOTO HENiHIHOrO
aKyCTUYHOTO KOHTPOJIO (AMB. PUCYHOK 1), MOYKHa BH3HAUUTH MEXI MIIIHOCTI Ha PO3TSIraHH,
CTHCHEHHSI, 3CYB TOLIO. 3alIpONOHOBAaHUNA METO]] KOHTPOJIIO MOXHA BUKOPUCTOBYBAaTH HE TIJIbKU
JUIS CUJIOBUX KOHCTPYKLIN 3 HaBeIEHUX MapoK OpoH3, a M JJi1 CUJIOBUX KOHCTPYKUIN 3 OpOH3
IHIIKUX Mapok abo 3 IHIIMX MOMIKPUCTATIYHUX MaTepianiB (HanpuKiIaj, JaTyHen).

BucHoBku. BukopucTtanHs HeNiHIHUX aKyCTUYHUX €(PEKTIB pO3KPHBA€E HOBI MOMJIMBOCTI

KOHTPOJIIOBAHHS CHJIOBHX KOHCTPYKIIM 3 TMOMIKPUCTATIYHUX MaTepialiB, JAl0YM MOXJIMBICTH
CTBOPEHHSI METPOJIOTIYHOTO «IACTIOPTa» KOKHOT OKpEeMOT1 KOHCTPYKIIII.
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Jucosen C. H., 3enxkun A. C.
KOHTPOJIb MNPOYHOCTH CUJIOBBIX KOHCTPYKIIMI n3
MNOJUKPUCTAIJINYECKUX MATEPHUAJIOB C MNPUMEHEHUEM
HEPA3PYIIAIOIIUX HEJTUHEWMHBIX AKYCTUUYECKUX METO/IOB

B cmamve paccmompena npobnema paspabomku cpedcme KOHMPOAA HNPOYHOCHHBIX
Xapakmepucmux — CUNOBbIX — KOHCMPYKYUU, — U32OMOBIEHHbIX U3 NOAUKPUCTIATIUYECKUX
Mamepuanos, maxKux Kax npeoei NPOYHOCMU HA pACMAXCeHUe, npedel NPOYHOCMU HA CoHcamue,
npeoen NPoYHOCMU HA CO8Ue U M. 0., 3d CHUem UCNOIb308AHUS HENUHEUHbIX aKYCMUYECKUX
agppexmos usmenenus Kodgduyuenma nocrowenuss u/uiu epynnosoil ckopocmu (gazosoi
CKOPOCMU ONPEOeNEHHbIX 2APMOHUK) AKYCIMUYECKOU 8OJIHbI OOIbULOU UHMEHCUBHOCMU, KOMOPAS
A67151emCcst 30HOUpyioufell 0isl MAKUX CUNOBbIX KOHCMPYKYULL.

Knrwouesvie cnosa: enympennee mpeHue, 2UCMEPE3UCHAS. HENUHEUHOCMb,  Oegekm,
oucioxayusl, HeluHelHoe No2ioweHue, HeluHelHoe UsMeHeHUe CKOPOCMU, HelUHeluHbl d¢hghexm,
mpewuna.

Lisovets S. N., Zenkin A. S.
CONTROL OF STRENGTH OF POWER DESIGNS FROM POLYCRYSTALLINE
MATERIALS WITH APPLICATION OF NONDESTRUCTIVE NONLINEAR
ACOUSTIC METHODS

In article the problem of development of control devices of strength characteristics of the
power designs made of polycrystalline materials, such as strength on stretching, strength on
compression, strength on shift, etc. due to use of nonlinear acoustic effects of change of
coefficient of absorption and/or group speed (phase speed of certain harmonicas) of an acoustic
wave of big intensity which is probing for such power designs is considered.

Key words: internal friction, hysteresis nonlinearity, defect, dislocation, nonlinear
absorption, nonlinear change of speed, nonlinear effect, crack.

Peniensent: 3enkin M.A., I-Tp, TEXH.
HayK, npodecop, KuiBcbkuii
HaI[lOHAIBHUH YHIBEpCUTET TEXHOJIOT1H
Ta qu3ainHy, M. Kuis
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