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BBE,llEHHE 

npo4ecc nepBH4HOH peKpHCTannH3a4HH xapaKTepH3yeTCR o6paao
BaHHeM 3epeH C OTHOCHTenbHO ManOH nnOTHOCTbD AHCnOKa4HH B 
CHnbHO Ae¢opMHpoBaHHOM nonHKpHCTanne npH ero TepMH4eCKOH o6-
pa60TKe, BCneACTBHe KOTOpOH npOHCXOAHT H3MeHeHHe npeHMy~ecT
BeHHOH OpHeHTa4HH 3epeH. nocKOnbKY B 6onbWHHCTBe TeXHOnOrH-
4eCKHX np04eCCOB HCnOnb3yeTCR TepMOMeXaHH4eCKaR o6pa60TKa, TO 
H3Y4eHHe o6pa30BaHHR TeKCTyp~ peKpHCTannH3a4HH HMeeT 60nbWOe 
3H~4eHHe AnR nOHHMaHHR CBOHCTB MaTepHanOB. 3HaHHe : TeKCTyp~ 
OT*Hra, np04eCCOB ee pa3BHTHR H B03MO*HOCTeH BnHRHHR Ha 3TO 
pa3BHTHe MO*eT AaTb BKnaA B peweHHe npo6neM~ nony4eHHR MaTe
pHanOB C 3aAaHH~M KOMnneKCOB CBOHCTB. 

,llo CHX nop HeT eAHH~X MOAenbH~X npeACTaBneHHH 0 XOAe MHKpo
CKOnH4eCKHX np04eCCOB P.eKpHCTannH3a4HH. 8 OCHOBHOM HMeeTCR 
ABe rpynn~ MOAeneH, OnHC~Ba~HX o6pa30BaHHe TeKCTyp~ B npo-
4eCCe peKpHCTannH3a4HH /2,8/: 

- TeKCTypoo6pa30BaHHe BcneACTBHe B03HHKHOBeHHR 3apOAWWeH 
C onpeAeneHHOH KpHCTannorpa~H4eCKOH OpHeHTa4HeH /OpHeHTHpOBaH
HOe 3apO*AeHHe/, 

- TeKcTypoo6pa3oBaHHe acneACTBHe 6~cTporo pocTa 3epeH cne-
4HanbHOH OpHeHTHpoBKH /H36HpaTenbH~H pOeT/. 

3KcnepHMeHTanbH~e peaynbTaT~ no H3y4eHHD TeKCTyp~ peKpHC
TannHSa4HH B MeTannax H cnnaaax OOHC~BaDTCR OAHOH H3 3THX 
ABYX MOAeneH B MOAH~H4HpoBaHHOM BHAe, a npo6neMa OnHCaHHR 
np04eCCOB peKp~CTannH3a4HH Ha MHKpOCKOnH4eCKOM YPOBHe Ha 
OCHOBe eAHH~X npeACTaBneHHH AO CHX nop He peWeHa. 

B 3KcnepHMeHTe npo4ecc o6pa3oaaHHR TeKcTyp~ peKpHcTannH-
3a4HH HCCneAYeTCR nyTeM onpeAeneHHR AH~paK4HOHH~MH MeTOAaMH 
TeKCTYP~ MaTepHana AO H nocne ero TepMH4eCKOH o6pa6oTKH. HaM 
npeACTaBnReTCR 3~eKTHBH~M BapHaHT 3KCnepHMeHTa, B KOTOpoM 
Ha6nDAaOTCR HHTeHCHBHOCTH 6p3rrOBCKHX pe~neKCOB B np04ecce 
peKpHCTannH3a4HOHHOrO OT*Hra. npoBeAeHHe TaKOrO 3KCnepHMeHTa 
C HCnOnb30BaHHeM peHTreHOBCKOH AH~paK4HOHHOH TeXHHKH CBR3aHO 
CO 3Ha4HTenbH~MH TPYAHOCTRMH, T.K. o6pa34~ OT*HraOTCR B Te4e
HHe pa3HOrO apeMeHH H HX COCTORHHe nocne OT*Hra ~HKCHpyeTCR 
SaKanKOH 141• KaK HeAOCTaTOK TaKOH MeTOAHKH cneAyeT OTMeTHTb 
He BnOnHe RCHYO pOnb 3aKanKH OTO**eHHOrO MaTepHana. 

B HaCTOR~eH pa6oTe noKasaHa B03MO*HOCTb H3MepeHHR TeKCTYP~ 
B np04ecce OT*Hra C nOM~bD AH~paK4HH HeHTpOHOB no apeMeHH 
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nponeTa. 3TOT MeTOA B 3Ha4HTenbHOH CTeneHH CBOfiOAeH OT TPYA
HOCTeH H HeAOCTaTKOB, npHCY~HX OnHCaHHOMy BbiWe MeTOAY peHT
reHOBCKOrO HCCfleAOBaHHfl npOLteCCa peKpHCTannH3ai.4HH. 

3KCOEPHMEHT 

MeTOA AH¢paKLtHH HeHTpOHOB no epeMeHH nponeTa AaeT B03MOJK
HOCTb npH nOCTOfiHHOM yrne pacceftHHfl OAHOBpeMeHHO H3MepHTb 
BCe 6p3rrOBCKHe OTpaJKeHHfl, CTPYKTYPHble ¢aKTOpbl KOTOpbiX 0TflH4-
Hbl OT Hynft. CneKTp, H3MepeHHbiH no speMeHH nponeTa, 3KBHsa
neHTeH no HH¢OpMa1.4HH 06pa~eHHOH non~CHOH ¢Hrype, COOTBeTCTBy~
~eH nonoJKeHH~ o6pa34a OTHOCHTenbHO seKTopa paccefiHHfl 16 / .npH 
HCCfleAOBaHHH o6pa31.4a C OCeBOH CHMMeTpHeH no TeKCType ofipa
~eHHafl non~CHafl ¢Hrypa CHMMeTpH4HOH OCH COAepJKHT nonHy~ HH
¢opMai..IH~ 0 TeKCType. 

B Ka4eCTBe o6pa34a Anfl 3KcnepHMeHTOB HCnonb3oeanHcb MeAHble 
CTepiKHH AHaMeTpOM 5 MM, nony4eHHble 1-13 CTepJKHeH AHaMeTpOM 
25 MM MeTOAOM XOflOAHOH npOTfi~KH. CTeneHb Ae¢OpMa4HH COCTaBHna 
~=96%. Hcnonb3oeancfl MaTepHan TeXHH4eCKOH 4HCTOTbl 99,5%. 

CKOpOCTb peKpHCTannH3ai..II-1H KOHKpeTHOrO o6pa31..1a CHflbHO 3a
BHCHT OT TeMnepaTypbi,4HCTOTbl, BHAa 3arpfi3HeHHH, CTeneHH H 
THna Ae$opMai..IHH. OpocTeHWHH cnoco6 onpeAeneHHfl TeMnepaTy
Pbl peKpHCTannH3a4HH - H3MepeHHe MHKpOTBepAOCTH B 3aBHCHMOCTH 
OT TeMnepaTypbl OTIKHra npH nOCTOfiHHOM BpeMeHH TepMH4eCKOH o6-
pafiOTKH. ~Oflfl MaTepHana, B KOTOpOM npowna peKpHCTannH3a4Hfl, 
flHHeHHO 3aBHCHT OT H3MeHeHHfl MHKpOTBepAOCTH 161. ~fl TOro, 
4T06bl B 3KCnepHMeHTe no AH¢paK1.4HH HeHTpOHOB nony4HTb AOCTa
T04Hy~ CTaTHCTHKY, HeOfiXOAHMO BpeMfl H3MepeH~-tfl -2 1.1aca Ha 
OAHH cneKTp, n03TOMy fiblna HaHAeHa TaKaft TeMnepaTypa, np~ot KO
TOpOH npoLtecc peKpHcTann~o~3ai.4H~-t npowen 3a 35 1.1acoe. Ha p~o~c.l 
noKa3aHo ~-t3MeHeH~o~e M~-tKPOTBepAOCT~ HVl e 3as~o~c~o~MocT~o~ ~ 
TeMnepaTypbl. 3ee3A04KOH OTMe4eHa Mlo!KpOTBepAOCTb Ae¢opM~otpoBaH
HOrO MaTep~o~ana, 1-tCCfleAOBaHHOro npH KOMHaTHOH TeMnepaType. 
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PHc.l. H3MepeHH8R MHKPOTBep
,D;OCTb HVl B 38BHCHMOCTH OT 
TeMnepaTypbl oT.EHra ,o;nR Me,o;Horo 
CTepJI(HH CO CTeneHb~ p;e~OpMaUHH 
~=96%. BpeMR oT.EHra- 35 qacos. 
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nor1Hoe CMflr4eHHe o6pa31.4a, T. e. 3aeepweHHe npoLtecca nepBH4 
peKpHcTannH3aLtHH,Ha6n~AaeTcfl npH TeMnepaType 200~ 72200C. 

HeHTpOHHafl AH$paKLtHfl no epeMeHH nponeTa npoBOAHnacb Ha 
TPHAI..IaTHMeTpoBOH 6a3e HMnynbcHoro peaKTOpa H6P-30 
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fiblfl cofipaH H3 12 CTepiKHeH Ce4eHHeM 6x8 CM 2.H3MepeHHfl BblnO 
HflflHCb nOA yrnoM paCCefiHHfl 20 =90°,a OCH CTepJKHeH fiblflH Ha 
pasneHbl no 6HcceKTpHce naAa~~ero H paccefiHHOro ny4KOB HeH 
poHoB. TeMnepaTypa Ha o6p~3Lte cocTaBHna 225°C,H ee cTa6Hn 
HOCTb nOAAeP*HBanaCb C noMO~b~ cne1.4HaflbHOH KaMepbl, COCTOfl 
H3 Tpex H30flHPOBaHHbiX APYr OT Apyra an~MHHHeBbiX COCYAOB, 
HarpeBaTeflb HaXOAHflCfl BO BHeWHeM COCYAe. CTafiHflbHOCTb TeM 
nepaTypbl KOHTponHpoeanacb TepMonapoH Ni/Cr-Ni H coc'TaeHna 
+0,50C e Te4eHHe 24 1.1acoe. 
- Oocne H3MepeHHfl AH$paKLtH0HHOrO cneKTpa o6pa31..1a B HCXO~ 
COCTOfiHHH OH Harpeeancfl AO TeMnepaTypbl 2250C,H cnycTfl 2 4 
CHHManHCb AH$paK1.4HOHHble cneKTPbl. KpoMe :nora, fiblnO npOBeAe 
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PHc. 2. HeHopMHposaHHbJe AH<P
paKUHOHHble cneKTpbl, H3MepeH
Hble no speMeHH nponeTa. CHH3Y 
esepx: Me,o;HbJe cTeplKHH B xo
no.o;Ho.o;e~pMHposaHHOM COCTOHHHH; 
Me,D;HbJe cTepJI(HH nocne peKpHc
TannH38UHH; nopomoK Me,o;H /o6-
pa3eU 6e3 TeKCTypbl/. 
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PHc. 3. 06pameHHbJe no~cHb· 
rypbl ,IJ.J1H Me,D;Hb!X C TeplltneH 
pa3HhiX speMeH peKpHCTannl:' 
Horo o'I'JI(Hra t I B qacax/ r 
225°C.BepXHHH ~rypa noK< 
eT nonoJI(eHHe oT,o;enhHblX ru 
TeH pemeTKH s cTepeorpaw• 
KOH npoeKUHH. 



Ta. 3TOT MeTOA B 3Ha4HTeflbHO~ CTeneHH CBOfiOAeH OT TPYA
~ H HeAOCTaTKOB, npHCY~HX OnHCaHHOMy B~We MeTOAY peHT
CKOrO HCCneAOBaHHH npo~ecca peKpHCTannH3a~HH. 

CnEPHMEHT 

TOA AH¢paK~HH He~TPOHOB no epeMeHH nponeTa AaeT B03Mom
npH nOCTORHHOM yrne pacceHHHH OAHOBpeMeHHO H3MepHTb 

p3rroBCKHe OTpameHHH, CTpYKTYPH~e ¢aKTOp~ KOTOp~X 0TflH4-
HYflH, CneKTp, H3MepeHHbl~ no epeMeHH nponeTa, 3KBHea-

H no HH¢0pMa~HH Ofipa~eHHO~ non~CHO~ ¢Hrype, COOTBeTCTBy~
nomeHH~ o6pa3~a OTHOCHTeflbHO BeKTOpa paCCeHHHH /5l ,npH 
oeaHHH o6pa3~a c oceeo~ CHMMeTpHe~ no TeKcType o6pa-

:H noniOCHaH ¢Hrypa CHMMeTpH4HO~ OCH COAeplKHT nonHyiO HH
HIO 0 TeKCType. 

Ka4eCTBe 06pa3~a AflH 3KCnepHMeHTOB HCnOflb30BanHCb MeAHble 
H AHaMeTpOM 5 MM, nony4eHHble H3 CTep>KHe~ AHaMeTpOM 
MeTOAOM XOflOAHO~ npOTH~KH. CTeneHb Ae¢OpMa~HH COCTaBHna 

~. Hcnonb3oeancH MaTepHan TeXHH4ecKOH 4HCTOT~ 99,5%. 
pOCTb peKpHCTannH3a~HH KOHKpeTHOrO 06pa3~a CHflbHO 3a-
0T TeMnepaTypbl ,4HCTOT~, BHAa 3arpH3HeHHH, CTeneHH H 
Ae¢opMa~HH. npocTe~wH~ cnoco6 onpeAeneHHR TeMnepaTy

PHCTannH3a~HH - H3MepeHHe MHKpOTBepAOCTH B 3aBHCHMOCTH 
nepaTyp~ OTlKHra npH nOCTORHHOM BpeMeHH TepMH4eCKOH o6-
H. ~OnH MaTepHana, B KOTOpOM npowna peKpHCTannH3a~HR, 
0 3aBHCHT OT H3MeHeHHR MHKPOTBepAOCTH /8/, ~nR TOrO, 
B 3KcnepHMeHTe no AH¢paK~HH HeHTpOHOB nony4HTb AOCTa
CTaTHCTHKy, HeOfiXOAHMO BpeMR H3MepeHHR -2 4aCa Ha 

neKTp, n03TOMy fi~na HaHAeHa TaKaR TeMnepaTypa, npH KO
npo~ecc peKpHcTannH3a~HH npowen 3a 35 4acoe. Ha pHc.l 
HO H3MeHeHHe MHKPOTBepAOCTH HVl a 3aBHCHMOCTH ~ 
aTyp~. 3ee3A04KOH 0TMe4eHa MHKpOTBepAOCTb Ae¢OpMHpoBaH
aTepHana, HCCfleAOBaHHOrO npH KOMHaTHOH TeMnepaType. 
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PHc.l. HsMepeHHaH MHKpOTBep
iOCThHVl B SaBHCHMOCTH OT 
TeMnepaTyp&I oTXG~ra AJIH Me~Horo 
CTep~HH CO CTeneHbW ~e~OpMa~HH 
T/ =96%. BpeMH oTXG~ra - 35 qacoa. 
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non.Hoe CMRr4eHHe o6pa3~a, T. e. 3aeepweHHe npo~ecca nepBH4HO~ 
peKpHCTaflflH3a~HH,Hafin10AaeTCR npH TeMnepaType 2QQ9C 72200C. 

He~TpOHHaR AH¢paK~HH no epeMeHH nponeTa npoBOAHnacb Ha 
TPHA~aTHMeTpoao~ 6a3e HMnynbcHoro peaKTOpa H6P-30 111• 06pa3e~ 
6~n co6paH H3 12 cTep>KHe~ ce4eHHeM 6x8 cM2,H3MepeHHH a~non
HRnHCb nOA yrnoM pacceRHHR 20 =90°,a OCH CTep>KHe~ fi~nH Han
paaneH~ no 6HcceKTpHce naAa~~ero H pacceRHHoro ny4KOB HeHT
poHoa. TeMnepaTypa Ha o6p~3~e cocTaeHna 225°C,H ee cTa6Hnb
HOCTb nOAAeP*HBanaCb C nOMO~biO cne~HaflbHO~ KaMep~, COCTOR~e~ 
H3 Tpex H30flHpOBaHH~X APYr OT APYra aniOMHHHeB~X COCYAOB, 
HarpeaaTeflb HaXOAHflCR BO BHeWHeM COCyAe. CTafiHflbHOCTb TeM
nepaTyp~ KOHTponHpoeanacb TepMonapo.:1 Ni/Cr-Ni H cocTaBHna 
+0,50C e Te4eHHe 24 4acoe. 
- nocne H3MepeHHR AH¢paK~HOHHOrO cneKTpa o6pa3~a B HCXOAHOM 
COCTOHHHH OH HarpeeanCR AO TeMnepaTypbl 2250C ,a-t cnycTH 2 4aca 
CHHManHCb AH¢paK~HOHH~e cneKTPbl. KpoMe 3Toro, 6~no npoaeAeHO 
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PHc. 2. HeHopMHpoaaHH&Je ~q,
paK~HOHHble cneKTpbl, H3Mepeu
Hble no apeMeHH nponeTa. CHH3Y 
BBepx: Me~H&Ie CTeplKHH B xo
no~HO~etopMHpOBaHHOM COCTOHHHH; 
Me~H&Je cTepJKHH nocne peKpHc
TannHsa~HH; .. ,popomoK Me~ I o6-
pa3e~ 6e3 T6KCTypbl/. 
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PHc. 3. 06pameHH&Je nonwcH&Je qm
rypbl ~R Me~HbiX CTepJKHeH AnH 
pa3Hb1X BpeMeH peKpHCTannH'30BaH
HOrO oTJKHra t /a qacax/ npH 
225 °C. BepXHRJI <PHrypa noKa3biBa- _ 
eT nonolKeHHe OT~enhHbiX nnocKoc
Tefi pemeTKH a cTepeorpa<PHqec
KOfi npOeK~HH. 
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~SMepeH~e A~$paK~~~ HeHTpOHOB Ha nopowKe MeA~ KaK Ha o6pas
~e 6es TeKcTyp~. Ha p~c.2 noKasaH~ cneKTp~, nony4eHH~e AO 
~ nocne peKp~cTann~sa~~~. a TaK*e np~ ~cnonbsosaH~~ a Ka4ecT
se o6pas~a MeAHOro nopowKa. 

~nR cpaBHeH~R nposeAeH~ TeKCTYPH~e ~ccneAOBaH~R TaK~X *e 
OOpaS~OB np~ pasn~4H~X CTeneHRX peKp~CTann~sa~~~ Ha CTa~~o
HapHOM peaKTope UH~H AH r~P c nOMO~b~ o6~4HOrO MeTOAa no 
yrny pacceRH~R. HsMepeH~ non~CHble $~ryp~ 6p3rroscK~X OTpa*e
H~H /111/,/200/ ~ /220/ np~ KOMHaTHOH TeMnepaType. B~4~Cne~
H~e ~s 3T~X 3Kcnep~MeHTanbH~x AaHH~x o6pa~eHH~e non~cH~e $~ry
Pbl AnR oc~ cTeP*HeH ~ pasn~4H~X speMeH OT*~ra noKasaH~ Ha 
p~c.3. 

06CY~~EHHE PE3YnbTATOB 

TeKCTypa Ae$OpMa~~~ ~ccneAyeMoro o6pa3~a COCTO~T ~3 ABYX 
KOMnOHeHT, < 1 00 > ~ < 111 > I eM. p~c. 3/. H3MepeH~R no speMeH~ 
nponeTa AnR ~CXOAHOrO COCTORH~R o6pa3~a nOATBeP*Aa~T 3TOT 
B~BOA. HHTeHC~BHOCTb OTpa*eH~H /111/ ~ /200/ CHnbHO ysen~4~
saeTCR, a OTpa*eH~e /220/ ~MeeT HHTeHC~BHOCTb, npaKT~4eCK~ 
pasHy~ Hyn~. H3MeHeH~R OTHOC~TenbHOH ~HTeHC~BHOCT~ OTpa*eH~H 
/111/ ~ /200/ a pa3H~X cneKTpax yKa3~sa~T Ha ~3MeHeH~e 
TeKCTyp~ B npo~ecce OT*~ra. XOA ~HTerpanbH~X HHTeHC~BHOCTeH 
OTpa*eH~H /111/; /200/; /311/ ~ /422/, OTHOpM~posaHH~X Ha 
~HTeHC~BHOCT~ COOTBeTCTBY~~~X OTpa*eH~H OT nopOWKa,s 3aB~C~
MOCT~ oT speMeH~ OT*~ra noKasaH Ha p~c.4. HHTeHC~BHOCT~ scex 
OTpa*eH~H nnaBHO MeHR~TCR B Te4eH~e nepB~4HOH peKpHCTann~3a~~~, 
np~4eM 6onbW~HCTso 3epeH nepexoA~T ~3 opHeHTa~~~ /111/, napan
nenbHOH OC~ CTep*HeH, B op~eHTa~~~ /100/. np~ 3TOM Ha6n~AaeT
CR yMeHbWeH~e pacceRH~R non~CHOH nnOTHOCTWBOkpyr T04K~ 
/100/ B o6pa~eHHOH non~CHOH $~rype~ T.K. ~HTeHC~BHOCTb T04eK 
/311/ ~ /211/, ne*a~~x Ha n~H~~ CBR3~ Me*AY HanpasneH~RM~ 
/111/ .~ /100/ /eM. p~c-3/, yMeHbwaeTCR. XoA Kp~s~x ~3MeHeH~R 
~HTeHC~BHOCT~ OTpa*eH~H /111/ ~ /200/ B npo~ecce OT*Hra COOT
BeTCTByeT noseAeH~~ non~CHOH nnOTHOCT~ /111/ H /100/ B o6pa
UieHH~X non~cH~X $~rypax, ~ao6pameHH~X Ha p~c.3. 

Mo*HO cAenaTb B~BOA, 4TO TeKcTypa Ae$opMa~~~ ~ TeKcTypa pe
Kp~cTann~sa~~~ MeAHbiX CTepmHeH COCTORT ~S KOMnOHeHTOB <1 00 > 
~ <111 >. B npo~ecce peKp~cTann~sa~~~ MeHReTcR TOnbKO OTHOc~
TenbHaR AOnR 3THX KOMnOHeHTOB /7/, 

PesynbTaTbl noKaSbiBa~T np~H~~n~anbHY~ B03MOlKHOCTb ~ccneAo
saTb MeTOAOM HeHTpOHHOH A~$paK~~~ no speMeH~ nponeTa ~SMeHe
H~e TeKCTYPbl a npo~ecce neps~4HOH peKp~cTann~sa~~~. B HaCTOR
~ee speMR ~HTeHC~BHOCTb HeHTpOHHOrO ~CT04H~Ka ~ paspewa~~aR 
cnoco6HOCTb cneKTPOMeTpa HeAOCTaT04H~ AnR nocTpoeH~R o6pa~eH
H~X non~CH~X $~rypl8/, no3TOMY npeAcTaBnReTCR ~enecoo6pa3H~M 
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PHc.4. HsMeHeHHe HHTeHCHBHo 
6psrrOBCKHX OTpaEeHHH B XOA 
peKpHCTannHSa~HOHHOrO OT~r 

OTHOpMHpOBaHHO~ Ha HHTeHCHB 
HOCTb nopomKOBO~ AHarpaMMhl, 

np~ ~ccneAOBaHH~ npo~ecca p 
Kp~cTann~3a~H~ ~cnonb30BaTb 

KaK o6~4H~H MeTOA ABYXOCHOr 
cneKTpoMeTpa, TaK ~ A~$paK~ 

no speMeH~ nponeTa. C nOMOUI 
nepsoro MeTOAa 6yAeT nposo~ 
CR aHan~3 TeKCTYP~ ~CXOAHOr 
~ KOHe4HOrO COCTORH~H o6pa3 
B TO speMR KaK A~$paK~~R no 
speMeH~ nponeTa AaCT B03MO~ 

.....,._ • , . , ,-<3n) I HOCTb HccneAosaTb noseAeH~e 
~ • , , 0 • • o •-" <422, rnasH~x TeKcTypH~x KOMnOHei'l 

10 15 20 25 30 1(h) 
HenocpeACTBeHHO a npo~ecce 
peKpHCTannHSa~~~. nocneAHee 
o6cTORTenbCTBO nosson~T yny 

waTb MOAenbH~e npeACTasneH~R o M~KpocKon~4eCK~x npo~eccax 
np~ $OpM~posaH~~ TeKCTyp~ peKp~CTann~sa~H~ /2,9/. 

B peanbH~X ycnos~Rx TepMoMexaH~4eCKOH o6pa6oTK~ TexH~4e 
K~x MaTepHanos npo~ecc peKp~cTann~sa~~~ npoxoA~T a Te4eH~e 
HeCKOnbK~X M~HYT /AO 4aca/ ~ np~ SHa4~TenbHO 6onee B~COK~~ 
TeMnepaTypax. noKa HeT T04H~X npeACTasneH~H 0 TOM, KaK ycr 
B~R TepM~4eCKOH o6pa60TK~ Bn~R~T Ha M~KpOCKOn~4eCK~e npo~e 
np~ peKp~cTannHsa~~~. n03TOMy menaTenbHO yMeHbW~Tb speMR ~ 

MepeH~R OAHOro cneKTpa,.4T06~ pean~sosaTb cny4al:l, cpasH~Mb 
no ycnos~RM c peanbHbiM TexHonor~4ecK~M npo~eccoM. 

O~eHK~ ~HTeHc~sHOCT~, nony4eHH~e Ha ocHose nposeAeHH~x 
a HaCTOR~el:i pa6oTe ~sMepeH~H ~ AaHH~x c H6P-2,noKas~sa~T, 
4TO COSAaHHbiH cneKTpOMeTp HCBP nosson~T cH~S~Tb speMR ~s
MepeHHR OAHOH A~$paKTorpaMM~ AO 3-10 M~HyT. TaK~M o6pasoM, 
6yAeT sosMomH~M ~sy4eH~e npo~ecca neps~4HOH peKp~cTann~sau 
sa speMR 1-2 4aca, 4TO 6onee coOTBeTCTByeT peanbH~M speMe~ 
a cospeMeHHOH TeXHonor~~ MaTep~anos. 

AsTop~ 6naroAapH~ npo$. K.XeHH~ry sa nOAAeP*KY HaCTOR~~ 
~ccneAOBaH~i::\, A-py M.6eT~en~ ~ A-py A.Wne$epy sa noMO~b 
nposeAeH~~ OTAenbHbiX 3Kcnep~MeHTos, E.A.ropeM~4K~HY sa Kp~ 
4ecKoe o6~ymAeHHe pa6oT~. 

B.MaT~ s~pa*aeT 6naroAapHOCTb A~PeK~~~ nH$ OH~H sa roc1 
np~~MCTBO ~ BOSMOmHOCTb npoBeAeH~R 3KCnep~MeHTOB Ha ~Mnyn~ 

HOM peaKTOpe. 
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MepeHHe AH~paK~HH HeHTpOHOB Ha nOpOWKe MeAH KaK Ha o6pa3-
6e3 TeKcTypbl. Ha pHc.2 noKa3aH~ cneKTpw, nony4eHHWe AO 

nocne peKpHcTannH3a~HH, a TaKme npH Hcnonb30BaHHH a Ka4ecT
o6pa3~a MeAHOro nopowKa. 
An~ cpaaHeHH~ npoaeAeHw TeKCTYPH~e HccneAOBaHH~ TaKHX me 
pa3~0B npH pa3nH4H~X CTeneH~X peKpHCTannH3a~HH Ha CTa~HO
pHOM peaKTope UHRH AH rAP c noMo~b~ o6~4Horo MeTOAa no 
ny pacce~HH~. H3MepeHw non~CHble ~Hryp~ 6p3rroacKHX OTpame-
H /111/,/200/ H /220/ npH KOMHaTHOH TeMnepaType. BW4HCne"-

3THX 3KcnepHMeHTanbHWX AaHH~X o6pa~eHHWe non~cHwe ~Hry
ocH cTepmHeH H pa3nH4H~X epeMeH oTmHra noKa3aHw Ha 

06CY~AEHHE PE3YnbTATOB 

TeKCTypa Ae~OpMa~HH HCCneAyeMOrO o6pa34a COCTOHT H3 ABYX 
MnOHeHT, < 100> H <111> /eM. pHc.3/. H3MepeHH~ no epeMeHH 
aneTa An~ HCXOAHOrO COCTO~HH~ o6pa34a nOATBepmAa~T 3TOT 
IBOA· HHTeHCHBHOCTb OTpameHHH /111/ H /200/ CHnbHO yeenH4H
eTC~, a OTpameHHe /220/ HMeeT HHTeHCHBHOCTb, npaKTH4eCKH 
BHY~ Hyn~. H3MeHeHH~ OTHOCHTenbHOH HHTeHCHBHOCTH OTpameHHH 

111/ H /200/ B pa3H~X cneKTpax yKa3~Ba~T Ha H3MeHeHHe 
'eKCTypbl B np04ecce OTmHra. XOA HHTerpanbHWX HHTeHCHBHOCTeH 
TpameHHH /111/; /200/; /311/ H /422/, OTHOpMHpOBaHHWX Ha 
HTeHCHBHOCTH COOTBeTCTBy~~HX OTpameHHH OT nopowKa,B 3aBHCH
OCTH OT epeMeHH OTmHra noKa3aH Ha pHc.4. HHTeHCHBHOCTH BCeX 
TpameHHH nnaBHO MeH~~TC~ B Te4eHHe nepBH4HOH peKpHCTannH3a4H~, 
PH4eM 6onbWHHCTBO 3epeH nepeXOAHT H3 OpHeHTa4HH /111/, napan
enbHOH OCH CTepmHeH, B OpHeHTa4H~ /100/. npH 3TOM Ha6n~AaeT-
~ yMeHbWeHHe pacce~HH~ non~CHOH nnOTHOCTW BOKpyr T04KH 
100/ B o6pa~eHHOH non~CHOH ~Hrype, T.K. HHTeHCHBHOCTb T04eK 
311/ ~ /211/, nema~HX Ha nHHHH CB~3H MemAY HanpaBneHH~MH 
111/ H /100/ /eM. pHc.3/, yMeHbwaeTCR. XoA KPHB~X H3MeHeHHR 
HTeHCHBHOCTH OTpameHHH /111/ H /200/ B np04ecce OTmHra COOT
eTCTByeT noaeAeHH~ non~CHOH nnOTHOCTH /111/ H /100/ B o6pa
eHH~X non~CH~X ~HrypaX, H306pameHH~X Ha pHC .J .. 

MomHo CAenaTb B~BOA, 4TO TeKcTypa Ae~opMa4HH H TeKc'typa pe
PHCTannH3a4HH MeAHbiX CTepmHeH COCTORT H3 KOMnOHeHTOB <1 00 > 

<111 >. B npo~ecce peKpHCTannH3a4HH MeHReTCR TOnbKO OTHOCH
enbHaR AOnR 3THX KOMnOHeHTOB /7/. 

Pe3ynbTaTbl nOKa3~Ba~T npHH4HnHanbHY~ B03MOWHOCTb HCCneAO
aTb MeTOAOM HeHTPOHHOH AH~paK4HH no BpeMeHH nponeTa H3MeHe
He TeKCTYPbl a npo4ecce nepeH4HOH peKpHcTannH3a4HH. B HacToR
ee BpeM~ HHTeHCHBHOCTb HeHTpOHHOrO HCT04HHKa H pa3pewa~~aR 
noco6HOCTb cneKTpoMeTpa HeAOCTaT04H~ AnR nocTpoeHHR o6pa~eH
biX non~CH~X ~Hryp /8/, no3TOMY npeACTaBnReTCR 4enecoo6pa3H~M 
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PHc.4. HsMeHeHHe HHTeHCHBHOCTH 
6psrrOBCKHX OTpa.eHHH B XOAe 
peKpHCTaflnHSaQHOHHOrO OTEHra, 
OTHOpMHpOBaHHOH Ha HHTeHCHB:"'. 
HOCTb nopomKOBOH AHarpa~. 

npH HCCneAOBaHHH np04ecca pe
KPHCTannH3a4HH HCnOnb30BaTb 
KaK o6~4H~H MeTOA ABYXOCHOrO 
cneKTpOMeTpa, TaK H AH~paK4H~ 
no apeMeHH nponeTa. C noMo~b~ 
nepaoro MeTOAa 6yAeT npOBOAHTb
CR aHanH3 TeKCTyp~ HCXOAHOrO 
~ KOHe4HOrO COCTORHHH o6pa34a, 
B TO BpeMR KaK AH~paK4HR no 
apeMeHH nponeTa AaCT B03Mom-

........_ • , , , ,-(311) I HOCTb HCCneAOBaTb nOBeAeHHe 

...____: 9 0 0 0 0 v ..-- (422) 

10 15 20 25 30 t(h) 

rnaBH~X TeKCTypH~X KOMnOHeHT 
HenocpeACTBeHHO a npo4ecce 
peKpHcTannH3a4HH. nocneAHee 
06CTORTenbCTBO n03BOnHT yny4-

waTb MOAenbH~e npeACTaaneHHR 0 MHKpOCKOnH4eCKHX np04eccax 
npH ~OpMHPOBaHHH TeKCTYP~ peKpHCTannH3a4HH 12•9/. 

B peanbH~X ycnOBHRX TepMoMexaHH4eCKOH o6pa6oTKH TeXHH4ec
KHX MaTepHanoa np04ecc peKpHCTannH3a4HH npOXOAHT B Te4eHHe 
HeCKOnbKHX MHHYT /AO 4aca/ H npH 3Ha4HTenbHO 6onee B~COKHX 
TeMnepaTypax. noKa HeT T04H~X npeACTaaneHHH 0 TOM, KaK ycno
BHR TepMH4eCKOH 06pa60TKH BnHR~T Ha MHKpOCKOnH4eCKHe np04eCCW 
npH peKpHCTannH3a4HH, n03TOMy menaTenbHO yMeHbWHTb apeMR H3-
MepeHHR OAHOrO cneKTpa, 4T06~ peanH30BaTb cny4aH, cpaBHHM~H 
no ycnOBHRM C peanbHWM TeXHOnOrH4eCKHM.np04eCCOM. 

04eHKH HHTeHCHBHOCTH, nony4eHH~e Ha OCHOBe npoBeAeHH~X 
a HaCTOR~eH pa6oTe H3MepeHHH H AaHHWX c H6P-2 ,noKa3blaa~T, 
4TO C03AaHHbiH cneKTpOMeTp HCBP no3aonHT CHH3HTb epeMR H3-
MepeHHR OAHOH AH~paKTorpaMM~ AO 3-10 MHHyT. TaKHM o6pa3oM, 
6yAeT B03MOmHbiM H3y4eHHe npo~ecca nepBH4HOH peKpHCTannH3a~HH 
3a apeMR 1-2 4aca, 4TO 6onee cooTaeTCTByeT peanbHbiM apeMeHaM 
B COBpeMeHHOH TeXHOnOrHH MaTepHanoa. 

AeTop~ 6naroAapHw npo~. K.XeHHHry 3a nOAAepmKy HaCTOR~HX 
HccneAOBaHHH, A-py M.6eT4en~ H A-py A.Wne~epy 3a noMO~b npH 
npoaeAeHHH OTAenbHbiX 3KCnepHMeHTOB, E.A.ropeM~4KHHY 3a KpHTH-
4eCKOe o6~ymAeH!<1e pa60Tbl. 

B.MaT4 a~pamaeT 6naroAapHOCTb AHPeK~HH nH~ OHRH 3a rocTe
npHHMClBO 1<1 B03MOmHOCTb npOBeAeHHR 3KcnepHMeHTOB Ha HMnynbc
HOM peaKTOpe. 
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