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C ll,errblO AQ3HPQBaHHQrQ HanYCKa TpHTHH B raJQBYlO MHilleHb npH npQBeAemm 

3KcnepHMeHTQB no. H3Y'IeHHlO MlO-KaTaIIH3a peaKll,HH HAepHQrQ CHHTe3a AeHTepHH 

H TpHTHH B pa6QTe ! I ! 6blJla HCCrreAQBaHa BQ3MQ)I(fIQCTb HCnQrrb3QBaHHH THTaHa B 

Ka'leCTBe Q6paTHMQro HQCHTerrH TpHTHH. HQ Y rHApHAa (TpHTHAa) THTaHa eCTb QAUH 

CYilleCTBeHHblH HeAQCTaTQK - BblCQKaH TeMnepaTypa AHCCQu.HalJ,HH 12 I , 'ITO. B 3Ha'IH

TerrbHQH Mepe YXYAillaeT paAHau.HQHHYlO Q6CTaHQBKY H3-3a BblCQKHX AH<P<PY3HQHHbIX 

YTe'leK TpHTHH 'Iepe3 CTeHKY KQHTeHHepa-HQCHTerrH. 

B nQH CBH3H npe;a,CTaBJIHlOT HHTepec HQBble TpHm;a,QQ6pa3}'1OlUHe MaTepHaJIbl 

( OiApHAbl MeT3JU1a - fM) co. 3Ha'IHTeJlbHQ 6QJIee HH3KHMH TeMnepaTypaMH pa3JIQ)I(e

HIDI IltApHAQB . HanpHMep, npH TeMnepaType pa3rrQ)I(eHIDI TpHTHH 3000. C AH<P<PY3HQH

Hble YTellKH TpHTHH 'Iepe3 CTeHKY KQHTeHHepa-HOCHTeJIH CHH)I(3lOTCH nQ'Im B 200 pa3. 

KQHCTaHT a npQHlm;aeMQCm AJIH TpHTHH 'ICpe3 CTaJIb XI8H I OT CQCTaBJUleT /3 /: 
I - rrpH TeMnepaType 7000. C K = 4,6 . 	10- 14 KMQJIb . M- 1 c- . Ila- I 12 , 

10- 16 1- npH TeMnepaType 3000. C K = 2 ,3 . KMQJIb . M- 1 c- . Ila- 1 12 . 

IhBecTHQ, 'ITO. B npQll,CCce MHQrQKpaTHQrQ B3aHMQneHCTBHH C BQnQPQAQM 

HHTepMCT3JU1H'ICCKHe coenHHeHHH (liMC) npeBpaillaIOTCH B MerrKQAHCnepCHblH nQ

POillQK , KQTQPblH C TQKQM raJa MQ)I(eT nQnaCTb B raJQBYlO MHilleHb H nQBrrHHTb Ha 

3<p<peKTHBHQCTb pcrHCTpaUHH MlO-KaTaJIH3a. I1CXQAH H3 nQrQ IlJIH HCnQJIb3QBaHHH 

liMC B CHCTCMe HanycKa TpHTHH B raJQBYlO MHilleHb HeQ6xQnHMQ OblJlQ pa3paOQTaTb 

TeXHQrrQrHlO opHKeTHPQBaHHH H3nCJIHH, He pa3pYillaIO/llHXCH B npou.ecce MHQrQKp aT

HQro H Q6paTHMQrQ B3aHMQneHCTBHH 0 TpHTHeM . 

UrrH KQHTPQJIH Ka'leCTBa H3AenHH (TaorreTQK) B npQu.ecce TepMQlJ,HKJIH'IeCKHX 

HCnbITaHHH B BQnQPQAe, HMHTHpYlO/llHX npQu.ecc Q6paTHMQrQ B3aHMQAeHCTBHH 

liMC C TpHTHeM, OblJI HCnQJIb3QBaH MeTQn aKYCTH'ICCKQH 3MHCCHH (A3). C nQMOillblO 

naHHQrQ MeTQAa HMeeTCH peaJIbHaH BQ3MQ)l(HQCTb HaAe)l(flQ <PHKCHPQBaTb MQMCHTbl 

TpeillHHQQOpa3QBaHHH B fM B npQu.ecce CQPou.HH-necQP6u.HH. KpQMC TQro, nQCKQJIbKY 

KHHeTHKa TPCillHHQQOpa3QBaHHH B fM HMeeT CXQnCTBQ B aKycTHKQ-3MHCCHQHHQM 

npoHBJIeHHH C npoTCKaHHeM TaKHX npQlJ,eCCQB, KaK KQPPQ3HQHHQC pacTpecKHBaHHe 

H YCTaJIQCTHQe pa3pyrucHHC B MeTaJIrraX , fM MQrYT crrY)l(HTb XQPQillCH <PH3H'ICCKQH 

MQAerrblO AJIH QTpaOQTKH MeTQnQB aKYCTliKQ-3MHCCHQHHQH AHarHQCTHKH 3THX Mexa

HH3MQB pa3pYilleHHH. 

UeJIblO HaCTQHilleH pa60Tbl HBJIMQCb npeABapHTeJIbHQC HCCrrenQBaHHe BQ3MQ)I(

HQCTH HCnQJIb3QBaHHH MCTOna A3 AJIH KQHTPQJIH Ka'lCCTBa H3nerrHH B npQu.ecce Tex

HQJIQrH'IeCKQH 3KcrmyaTalJ,HH. 

KQHTpoJIb Ka'leCTBa 0PHKCTHPQBaHHbIX H3AeJIHH H3 fM (AaJICC - "Qopa3eu.") 

B pe)I(HMe QOpaTHMQrQ B3aHMQAeHCTBHH C BQnQPQAQM npQBQnHIIH B AHana30Hc 

TCMnepaTYP 25 -6000. C. JlrrH npoBeAcHHH 3KcnepHMeHTa OOpa3eU. nQMeU\aIIH B cne

lJ,HaJIbHQ H3rQTQBJIeHH}'1O KBapu.eBYlO KQIJOY, rCpMCnl'IHO CQCnHHCHHYlO C BaKYYM

HQH CHCreMQH. B crry'lae rrpQBeAeHHH 3KcnepHMeHTQB npH KOMHaTHQH TeMnepaTYpc 

rrpHeMHHK CHrHaJIQB A3 YCTaHaBrrHBaJICH 'ICpe3 CrrQH CHIIHKQHQBQrQ Macrra HenQCpen

CTBeHHQ Ha l1JIQCKQe AQHblllII<Q KQrrObI C 06paJu.QM . B Ka'lCCTBe npHeMHHKa CHrHaJIQB 

A3 HCnQJlb3QBaJICH BblCQKQTeMnepaTypHbIH PaJOOPHblH AaT'lHK Ha OCHQBe nbe3Q

KepaMHKH THna UTC (lJ,HpKQHaT-THTaHaT CBHHu.a) , CnQCQOHbIH paOQTaTb npH HarpeBe 

no. 2500. C 14 I . OCHQBHQH pe3QHaHC AaT'lHKa CQQTBeTCTBQBaJI 'laCTQTe 280 Kfu.. 

IlpH HCQOXQAHMQCTH HarpeBa QOpa311,a KQrrOa nQMelllaJIaCb B Tpy6'1llT}'1O 3rreKT

pH'lecK}'1O ne'lb CQnpoTHBrreHHH, CnQCQ6H}'1O Q6eCne'lHTb nQBblilleHHe TeMnepaTYP 

no. 6000. C. B nQM crrY'Iae BQ H36e)l(aHHe neperpcBa naT'lHKa C"beM CHI"HaJIQB A3 
npQH3BQnHIICH 'Iepe3 MaCJIHHbIH BQrrHQBQA, CXeMaTH'IeCKH nQKa3aHHblH Ha pHC. I, 

npc;a,cTaBrrJllOlUHH CQ60H y3KYlO npQ6HpKY AIIHHQH 70 MM C l1JIQCKHM AQHblillKQM, 

HanQJIHeHHYlO BblCQKQTeMnepaTypHblM CHIIHKQHQBblM MaCrrQM. IlpH HarpeBe Q6pa3u.a 

no. 6000. C TeMI1Cparypa Ha AQHblWKe AaHHQrQ BQrrHQBQna (TO eCTb TaM, KYAa yCTa
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9 

HaBrrHBaJICH B )laHHQM crrY'Iae npHeMHHK 

CHrHaJIQB A3) HC npeBbllllaJIa 1000. C. 

B Q6illeH CrrQ)I(fIQCTH B XQAe 3KcnepH

MeHTa 6blJlQ npQKQHTPQrrHPQBaHQ 6Qrree 

nBaAu.aTH QOpa3u.QB H3 fM. 06Q6/lleHHe 

nQrrY'IeHHbIX pe3yrrbTaTQB nQ3BQrrHIIQ Bce 

npQKQHTPQrrHPQBaHHble 0.opaJlJ,b1 pa3Ae

rrHTb Ha 'IeTblpe Q6/llHe rpynnbl, xapaKTe

PH3YlOlllHecH QnpenerreHHblM HAeHTH'lHbIM 

HCXQnQM HCnblTaHHH H CQQTBCTCTBYlO/llHM 

THnH'IHbIM H3MeHCHHeM perHcTpHpyeMbIX 

aKycrHKQ-3MHCCHQHHbIX napaMCTPQB B 

npQu.ecce 3KcnepHMeHTa. B Ka'leCTBe BQ3

MQ)l(flbIX HCXQnQB Ha6JIlOAaJIQCb: nQrrHQe 

paCTpCCKHBaHHC Q6paJu.a C nQTepeH <pop

Mbi H QOpa3QBaHHeM MeJIKQAHCnepCHQH 

<pa3bI, 'IaCTH'lHQC pacTpecKHBaHHe (2

3 Tpe/llHHbl) C CQXpaHeHHeM <PQPMbI, 

QOpaJQBaHHe eAHHH'lHQH MarHCTpaJIbHQH 

Puc. 1. "pUHI4UnUQJlbHaJI CXeMa yCTpou

CT6a OIlR KOHTpOIl.R Ka'leCT6a u30elluu: 

1 - 06pa3e14 u30elluR, 2 - KOll6a U3 

K6apl4e60~O CTeKAa, 3 - 3l1eKTpone'lb 

conpoTU611 eHWI , 4 - QC6eCT06aJ1 npo

KIIQOKa, 5 - np06UpKQ, 6 - MQc.nO, 7 
QC6eCT06aJ1 npOKllaOKQ, 8 - npueMHuK 

CU~HQJl06 A3, 9 - npWICUMHoe yCTPOU

CT60. 
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Puc. 4. FUCTOZPaMMbl U3MeHeHUR napa
Puc. 2. 06/4uU 8UO n08epxHocTeu 06Pa31+08 U3 KOMnaKTup08aHHbiX FM. 

MeTpo8 A3, xapaKTepHble OJIR o6pa31+0 

C lJaCTUIJHblM paCTpeCKU8aHUeM. 
TpemHHbI H OTCYTCTBHe BHelllliHX npH

3HaKOB paJpyweHWI Ha nOBepXHocTH 

06pa311a. . 06uutif BH,lJ; nOBepXHocTeH 
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Puc. 5. FUCTOZPaMMbl U3MeneHUR napa

MeTpo8 A3 OJIR o 6pa3l+a 6e3 8HeWHUX 

8UOUMbiX npu3HaKo8 pa3pyW~UR. 

AHanH3 npeJ],cTaBneHHblx KpHBbIX n03BonHeT CJ],enaTb cneJ],yroIUHe BbIBOJJ,bI.
06pa311oB H3 KOMnaKTHpOBaHHbIX rM, a 

Bo Bcex HCnbITaHWlX nocne Hanyc~a BOJ],opoJ],a B Kon6y C 06paJllOM Ha6nIOJ],ano,cb
xapaKTepHbIH J],nH KlI)I(J:{OH H3 'Ie- 8001-1--+1+1- -1-- - +--1---+----1 

OTHOCHTenbHO pe3Koe B03paCTaHHe KlI)I(J:{orO H3 perHcTpHpyeMbIx napaMeTpOB A3.
TbIpex BbIweYKaJaHHbIX rpynn, npH

6001 HaH60nee xapaKTepHo no ,IJ)IH KpHBbIX H3MeHeHHH aKTHBHOCTH A3.I IIBeJ],eH Ha <poTorpa<pWlx pHC. 2. 
TaKoe nOBeJ],eHHe napaMeTpoB, nO-BH,lJ;HMOMY, CBH3aHO C H aqanOM npollecca

THnH'lHbIe rHCTOrpaMMbI H3MeHe Lool1 III H I <paJoBoro nepexoJ],a B MaTepHane o6pa311a. 3TO, B CBOIO O'iepeJ],b, J],omKHO cOnpOBO)l(zHWI napaMeTpOB A3, xapaKTepHble 
J],aTbCH nOHBneHHeM Ha J],aHHOH CTaJ],HH JKCnepHMeHTa HHTeHCHBHbIX MeXaHH'IeCKHX

J],JIH cnY'IaeB J],aHHbIX HCnbITaHHH, nOKa· 
IllYMOB, Bbl3BaHHbIX TpeHHeM Me:>KAY nOBepXHOCTHMH paClllHpHJOmerOCH o6paJlla

3aHbI Ha pHC. 3-5. Ha pHC . 3a , 4a H 5a 
(3a C'IeT BHeJ],peHWI aTOMOB BOJ],opOJ],a B KpHCTannH'IeCKYIO peweTK Y rM) H J],HOM

npeJ],cTaBneHo H3MeHeHHe 4Hcna perH
Kon6bI. KOCBeHHbIM YKaJaHHeM Ha no MO)l(eT Cny:>KHTb TO 06CTOHTenbCTBO, 'ITO aMn

CTpHpyeMblx eJ],HHH'IHbIX aKTOB A3 3a 
nHTYJ],a perHcTpHpyeMblx CHrHanOB A3 npH nOM cpaBHHTenbHO HeBenHKa .3Kcn03HllHIO B 30 ceKYHJ], aKTHBHOCTH 

Ha6nIOJ],aIOTCH 3Ha4HTenbHble OTnH4HH rHCTorpaMM, coorneTcrnyroIIlHx CJt}"Ia
A3 B npollecce HCnbITaHHH, aHa pHc.36; 

HM J],e<peKTHbIX 06pa311oB (CM. pHC. 2a ,6,B), OT r HCTOrpaMM , xapCU<Tep HbIX J],nH46, 56 npH.BeJ],eHa CHHXPOHRaH 3anHCb 
HCnbITaHHH Ka'leCTBeHHbIX 06paJllOB (pHC. 2 r) . B nepByro O'lepe,lJ;b 3J],eCb cneJ],yeT

H3MeHeHWI aMnnHTYJ],bI, cooTBeTcTBYIO-
OTMeTHTb 3Ha4HTenbHOe fIOBblweHHe cpeJ],Hero ypOBHH aKTHBHOCTH A3 J],JIH J],e<peKT

maH 3THM )l(e cnY'IaHM. 
] HbIX Ta6neTOK no cpaBHeHHIO C BbIJ],ep :>KaBIllHMH HCnbITaHHH 6e3 nOHBneHHH BH,U,HMbI X 

npH3HaKOB paJpyweHWI . CymecTBeHHoe OTnH4He aMnnHTYJ],HOH r HCTorpaMMbI 6 e3Puc. 3. FUCTOZPaMMbl U3M eHeHUR napa
J],e<peKTBbIX 0 6 pa3110B 3aKnIO'IaeTC>I B OTCYTCTBRH nHKOB 6 o m illOH aMllnHTYJ],bIMeTp08 A3, xapaKTepHble OIlR paCTpe
(TO eCTb CHrHanOB 60nblliOH aMIIJmTYJJ,bJ) nocne Ha'lana J],H<P41YJHH BOJ],opOJ],a BCKU8aHUR 06pa31+a C nOTepeii ifjOPMbl. 
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rM. IlOJlBneHHe TaKHX nHKOB Ha aMIUlHTYAHOH rHCTOrpaMMe, KaK nOKaJaITH npHMble 

HaOmOAeHHH, B nOAaBnHIOlueM OOnbllIHHCTBe CnYl{aeB OTBel{aeT OOpa30BaHHIO MaKpO

TpeUlHH B 05pa3ue, npH JTOM HX 05mee KOnHl{eCTBO npOnOpUHOHaJJbHO ero 05IUeMY 

MaKpOnOBpe)f(J];eHHIO (TO eCTb KOnHl{eCTBY MaKpOTpelUHH B HeM). 3TO XOPOIllO 

BMHO npH cpaBHeHHH rHCTOrpaMM pHC. 35 H 45, OTBel{aIOIUHX cnYl{aHM HCUblTaHHH, 

HCXOAbl KOTOPblX npHBeAeHbl Ha pHC. 2a, 5. 

B cnYl{ae 06pa30BaHHH B 06pa3ue eAHHH1{HOH TpelUHHbl (CM. pHC. 2B) Ha aMrrnH

TYAMOH rHcTOrpaMMe $HKCHPOBaJJOCb, KaK npaBJ.UIo, nOHBneHHe 6onbilloro ITHKa, 

npH 3TOM 06IUHH BHA rHcTorpaMM aMIUlHTYAbl H aKTHBHOCTH A3 6bm onH30K K 

BHLlY rHcTorpaMM pHC. 4. IlpH 3TOM a6COnlOTHaH BenH1{HHa aMIUlHTYAbI CHrHaITOB, 

OTBel{aIOlUHX 06paJoBaHHIO MaKpoTpelUHH B o5pa3ue (npHBeAeHHaH KO BXOAY npeJJ,Y

cHnHTenH), JJ,OCTHrna BenH'!IIHbl HeCKonbKHX COTeH MHKpOBonbT. 

CneAyeT OTMeTHTb H 3HalfiITenbHble pa3nH'lHH $OpMbJ rHCTorpaMM AnH cnYl{aH 

HCnbITaHIDI 06pa3ua, npHBeJJ,lllero K ero nOnHoMY paCTpeCKHBaHHIO C $parMeHTaUH

eH Ha OTJJ,emHble l{aCTH (pHC. 2a) , H 06pa3ua, nOJJ,BeprlllerOCH l{aCTH1{HOMY paCTpeCKH

BaHHIO C coxpaueHHeM $OpMbl (CM. pHC. 25,8). 

KaK BHLlHO H3 cpaBHeHHH pHC. 4 H 5, nepBoMY cnYl{aIO OTBel{aeT 3aMeTHO 6onb

IllHH pa36poc B 3Hal{eHHHX perHCTpHpyeMblx BenH'lHH aKTHBHOCTH A3 K ee aMIUlHTy

JJ,bl. KpoMe Toro, H OOIllHH BHLl rHcTorpaMMbl aKTHBHOCTH A3 (CM. pHC . 3a) He co

oTBeTcTByeT 06meH TeHAeHUHH K MOHOTOHHOMY ~ MeHbllleHHIO aKTHBHOCTH A3 C Te

l{eHHeM BpeMeHH, xapaKTepHoH AnH HcnblTaHHH (pHC. 4a H Sa), a BenHl{HHa "cpeJJ,Hero 

ypoBHH" 3TOH rHCTOrpaMMbl 3aMeTHO nOBblllleHa. 

Bce 3T0 YKaJblBaeT Ha cYlUecTBOBaHHe YCTOH'lHBblX xapaKTepHblx oco6eHHO

CTeH H3MeHeHHH napaMeTpOB A3, npHCY1UHx H3JJ,enHHM H3 KOMnaKTHpOBaHHOrO 

fM H OTBel{aIOLUHX pa3nHl{HblM Kal{eCTBeHHblM nOKa3aTenHM. 3TO n03BonHeT HaJJ,e

HTbCH, 'ITO Y)I(e CeHl{aC Ha OCHOBaHHH Hcnonb30BaHHH MeToJJ,a A3 HMeeTCH peaJJbHaH 

B03MO)l(}{OCTb AnH ocywecTBneHHH JJ,HarHocTHKH H nporH03HpOBaHHH 3TH X H3JJ,enHH 

KaK B npeA3KcillIyaTaUHoHHblH nepHOJJ" TaK H BO BpeMH HX 3KcrmyaTaUHH. OJJ,HaKO 

MH pellleHHH )TOH 3aJJ,a'IH Heo6xOJJ,HMO AaITbHeHillee, 60nee rny60Koe H3Yl{eHHe 

CBH3H pa3nH1{HblX napaMeTpoB fM C perHcTpHpyeMoH A3 H B nepByro Ol{epeJJ,b HC

cneJJ,OBaHHe A3 B npouecce MeXaHHl{eCKOrO paJpYllleHHH fM. 
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APTIOXOB B .H. HAp. 	 PI3-88-776 

ylcCneUOBaHHe B03MO)I(HOCTH HcnOnb30BaHHH MeTOAa aKYCTHl{eCKOH 

3MHCCHH JJ,nH KOHTponH Kal{eCTBa H3uenHH H3 rHJJ,PHAoo6pa3yrolUHX 

MaTepHaJJOB B npouecce HX 06paTHMoro B3aHMOAeiiCTBHH C BOUOP0JJ,OM 

IToKa3auo, 'ITO napaMeTpbl aKYCTl-JIleCKOH 3MHCCHH BeCbMa l{yacTBHTenbHbl 

K Kal{eCrneHHbIM nOKa3aTenHM H3AenHH H3 KOMIlaKTHpOBaHHbIX rHAPHAo05pa3yro

IUHX MaTepHaJJOB. CuenaH BbIBOJJ, 0 B03MO)I(HOCTH ocywecTBneHHH AHarHOCTHKH 

3THX H3AenHH KaK B npeJJ,3KcIUlyaTaUHoHHblH nepHOJJ" YaK H B npouecce HX 
3KcnnyaTaUHH. 

Pa50Ta BbInOnHeHa B l1aoopaTopHH HAepHblX npooneM OJ'15m. 

fipenpHHT 061oeJlHHeHHoro HHC11tTyra JUl.epHblX Hccne)lOBBHHH. )ly6Ha 198B 

IlepeBouO.C.BHHorpaJJ,oBoH 

Artyukhov V .1. et al. PI3-88-776 

Investigation of a Possibility of Using the Acoustic Emission 

Method to Test the Quality of Items Made of Hydride-Producing 

Materials in the Course of their Reversible Interaction with Hydrogen 

The acoustic emission parameters are shown to be very sensitIve to the 

quality of items made of compacted hydride-producing materials . A conclusion is 

drawn that diagnostics of these items is possible both before and during their 
operation. 

The investigation has been performed at the Laboratory of Nuclear Prob
lems, JINR. 
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