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■ 7 - 1 5 MIKPOBQEHOBOE THifflEPHPUBAHHR EJIOKOB 3AM0PQEEHHÖT0 MCA. TOBHJ0^ ̂
‘CBMHMHH. TEXHJHECKOE OBECllEiEHME ’ UPOIJECCA.

M.A.PoroB, A.i.MajDBTHH, B.B.MimnaiiioBCKnfi, MTHMMII, MooKBa, CCCP 
Ki.A.KonHjiOB, M.A.BaHBojiep, BUHOKMIIpoflMain, MooKBa, CCCP

QpHBHTamm OTeHBCTBOHHoii MHconapepadaTHBaiciueö npoMmmeHHOcra Ha nocTOHHHoe 
HGHiiö Jiojiii o;ioqiioro Mftca b oöqeivi ocfa>9M8 Mscnoro chpbh nocTaBHJia sanaan no oo 
IHflO HO BO H TBXHHKM H TeXHOJIOrHH pa3M0paXHBaHHfl ÖHOKOB C HCIIOJIb3 OBaiffl0M CB*i 95T,jre^ 
rHH. B p93yji£TaTe npoBefleHHHX noHCKOBux n HayHHo-HccjieBOBaTeÄbCKHX paöoT BĤ pig 
HO, HTO HHKaKHM flpyrHM CnOCOÖOM H0BO3MOSCHO flOCTHHB T3KHX CK0P0CT8Ä IiarpPBB1 J*r 
paBiiouepuocTH h KanecTBa pa3Mopo*eHHoro chpbh, kotopho oöecnenHBaeT HarpeB 
BHeprHGM npu reMnepapoBaHHH h pa3MopaxnBaHHH MHca b önoKax. Chpbo, nonynaeM0® c-. 
nocne CBH TeiffliepupoBaHHH h pa3MopamBaHHH no cbohm cBoäcTBaM npiiÖnmaeTcH K ^  
HOMy cHpBio äo sai.iopaiKitLiaHiiH. Oöbhchghhb npHHHH xopomero coxpaHOHUH KanecTBa Hlrj[ 
CHpBH MOSCHO HailTH B BHCOKHX CKOpOCTHX npopeCCOB 3aMOpajKKBaHHH B CKOPONIOp03Ĥ 5_̂  
annapaTax b coneTaHio* co ckopocthhm «e npoueccoM pa3Mopa*HBaHHH b CFI noJis> p 
Topuo n03B0JIiIK)T H3ÖeJKaTL CKO HB KO—HHÖyÄB 3HaHHT8HBHHX H3M8H8HHii MHlUGHHOi! TKa?*rTB 
MOJieKyJIHpHOM H KH6T0HH0M ypOBHHX. TaK09 MaKCHMaHBHO BO3MO3KHO0 COXpaH8HH0 cB°mjU 
OHOHHOrO MHCHOrO CHpBH OÖBHCHH0T H0H0COOÖpa3HOCTB npHM8H0HHH H np0HMym0CTBa O 
MeTo.ua npn npon3BOÄCTB8 sapenux Konöac nepen nonymBiunM b HacTOHiuae bpbmh 
KO0 pacnpOCTpaHOHHG M0TOHOM np0H3B0flCTBa BapBHHX KOHdae H3 MHOHHX ÖHOKOB, 
mohbhbhhux Ö03 pasMopaKiiBaniin. Xoth, cTporo roBopn, nocnonHuii ms to n thiokg 
HaeT B C0OH OOH3aT0HBHO8 nopGK H3M0HBH0HHGM TOMnBpiipOBaHHG ÖHOKOB OT T0MHePa„ 
pH XpaHCHHH ÄO TGI.ffTGpaTyptl MllHyC 0 c, KOTOpO0 BnOHH8 OnpaBÄaHO np0H3B0ÄHTB 
TpaÄimHOHHHM, a CB̂ i M0TOÄOM. OTM0H8HHH0 nOHOKHT0HBHH8 CTOpOHH CBH HarpOBS ff0It 
HHIOTCH COXpaH8HH0M y pa3M0p0Ä8HH0r0 TAHCa BHCOKOli BOÄOCBH3HBaiOm0ii cnOCOÖHOCTK



a no3BOJiHiomeft npe.no TBparaTt BHTeKamie MHCHoro cosa b n p o n e c c e  pa3MopasHBa.HHH, 
Toro, eacoKaa B C G  no3BOJiaeT yBejnraaTB eme h bhxoa roTOEOÍi nponyKiiHH b 

¿ p ^ o n o M  npon3BoncTse. Manoe se Bpeiaa nponecca pa3MopaxHBaHna otíecnewBaeT tínaro- 
oe MKKpotíHajüHoe cocTOHHue capta, a  BnocjiencTBHn m  roTOBoro irponyKTa. E c jm  

3a ^ B°PiiTB o TexHn-qecKOíí CTopoHe nponecca C B H  pa3MopasnBaHHH, to npenMymecTBa ero 
b bucokoíí MOtínJEbHOCTH nojiyaeHHH pasMopoaeHHoro capta, 3HaHHTejitHo2 

0 npon3BOflCTBeHHHX nmomameíí, oaent bucokom ana Hcnojü30BaHHa 3Heprnn h ee 
a30BaHaa B TenJio, noBameHHH KyntTypa npoH3BoncTBa h caHHTapnoro coctohhhh 

aa&í? 0 npoH3BOflCTBeHHHX noMemeHHÜ. ycTaHOBKa, p e a jr a 3yiomaa nponecc C B 1!  TeMnepnpo- 
JqT 1? HJI0 pa3M0paaHBaHHH, M0K8T tíHTt BKJHOHeHa B JIHHHIO IIpOH3BOflCTBa MHCHUX HpOflyK- 

^ ctbocth, E a p e m c c  KOJitíac), ano npHBe.neT k aBT0MaTH3anjiH nponecca pa.3Mopa- 
taoKOB Maca.

3Bajm 3HaTiKTejrbHHe nperaymecTBa, nocTuraeMae c noMomtio HarpeEa CB1! BHepmei, bu-  
íeaBu K HeMy MBeíiral HHTepec san y Hac b cTpate, tok h 3a pyóesoM. OnHaKO, npoBe- 
rT)¿rre npe^BapuTeatane HCcmeflOBama noKa3ajia, hto npn bhcokhx HHTeHCHBHOCTax Ha- 
B Tnaw?63 onenjiaJiBHUx 9$$6Kthbhhx Mep HeB03M0SH0 npoBOflUTt nponecc pa3MopasHBanna 
5eüfvy0IIílOHHoS $opMe (no nojiosHTeJitHüx TeMnepaTyp no oóteMy tínoKa), nocKontKy npn 

no Kelje3 oóaacTt TeMnepaTyp, tíjm3KHX KpnocKonHaecKoñ, B03HHKa¡OT 3HaanTeat-
noBepxHOCTH n HeKOTopnx aoKaatHHX 30H no odteMy tíaosa, pe3yntTaTaMH

Mb¿5 £ *  Moser aBHTtca noanaa Han aacTHaHaa nonepa KaaecTBa uacHoro capta b  s t h x
âatHefiiiuie' patíoia b otímacTH coBepineHCTBOBBHHa nponecca CB̂ í pa3MopasHBanHa . 

^¿¿“SnpaBaeini Ha hohckh TexHHaecKoro pemeHaa Bonpoca noBameraa paBHOMepHOcth Ha- 
HecSr 0 MCKaBaeHHa bo3moshocth boshhkhob6HIW neperpeBOB, a saa peaaH3anHH npeHMy- 
tl8ía^JISMeHTaPH0r0 CBÍ HarpeBa orpaHíianatct Hcnoat30BaHMeM HarpeBa óaoKOB no TeM- 
EioailP He Bmue mhh>c 4 + MHHyc 5̂ 3, Ha3saB 3tot nponecc CIH TeMnepupoBaHiieM. 
ttp0¿7°s Maco, TeMnepapoBaHHoe no Tainax TeMnepaTyp, BnoaHe npneMaeMO naa HeKOTopnx 
B°íc^C°B KontíacHoro irpoH3BoncTBa. 3thm se MeTonoM mosho noat30BaTtca npn npoH3- 

¡íBo Koatíac H3 óaoaHoro Maca c H3MeataeHHeM ero tíe3 pa3MopasnBaHua.
pa3MopasHBaHHa tíaoaHoro Maca h  h o b o ü  
, HeoóxonHMO coBMecTHoe paccMOTpeHHe

H0cc"UG£H3aHHHx''TpetíoBaHHH MaKCHMaatHoro coxpaHeHHa KaaecTBa MacHoro capta (b  npo- 
í T6l P a3MopasHBaHHa onpeneaaeTca, b  o c h o b h o m , c k o p o c t b i o h  paBHOMepHOc t tío HarpeBa)
K fgSpriecKH bo3moshoh pesJiH3anjni 3Thx TpeóOBaHHH (onpenenaeT caosHOCTt, ctohíjioctb 
jjfyOopuTa c03.naBaeM0íí annapaTypa). lio naHHHM HccaenoBaHHfi KaaecTBO MacHoro capta 

nPK pa3MopasHBaHHH b ochobhom (He yaHTaBaa MHKpotínajitHyio nopay, B03- 
1BUe OKpysaiomeS cpena h  np.) H3-3a. B03HHKH0B6HHa BHyTpn MauieHHoíí TKann Kpnc-

^ eT°írnwí0a’ 0Ka3HBaxH(Hx SBoasoe pa3pymaiomee B03neücTBHe Ha MameaHyio TKaHt Kaic 3a 
reÍCTnun IÍ0HIieHTPaiíHH ooaeBHX pacTBopoB, Tas h 3a caeT npaMoro MexaHHaecKoro B03- 

KpHCTajniaMH b  nponecce nepeKpHCTajnra3anHH npn MenaeimoM pa3M0- 
3 1 ^ ^ ’ i&co™e CKopocTH pa3MopasHBaHHa HstíáBJiaioT aacTHHHo hjih noarn nojmocTtio 
r  rtmPa3Pyiuajoumx B03neñcTBHH, h t o  tíaao nonTBepsneHO pe3yatTaTaMH HccaenoBaHHH.

í e v u ^ P e B  HeB03M0SeH H3-aa ■noaHVHfHDBfiHXicr nnnrMínn'rw nano-nnoDOTi'1

j,'* b  0 i^nadpymaiouuts B03nencTBHH, h t o  Ohjio nonTBepsneHO pe3yatTaTaMH HccaenoBaHHií. 
-°0 Hñ'n^30P0 O ®0o*IHBecKo11 otíaacTH h  npn tíoaee b h c o k h x  TeMnepaTypax, TaKoíi c k o d o c t -a.peTl not>no„„.DU TIO_OQ ---------------------- otítacHaeMOH Kan

p  h  cnocotía nonBO-
-- *» -« ,-----------  TeMnepaTypno 3aBHCHMax

0ecKlt/ xapaKTepucTHK Ma c a  b  tíaose h  np.), Tan h  pa3típocoM xapaKTepHCTHK 
>?0Taor.m,MH Ca (HecoBepmeHCTBo reoMeipna tíaosoB, HeonHoponHocra cocTaBa capta, He-

CTmrKTvnu ^TTOVq w  t. tt l n  TTrnmnfJ __l ______^PyKTyP111 tíaoKa h t.#.). C n p y r o i i  cTopoHa, ecjm pacCMaTpnbaTt 3aBHCHM0CT* 
a BUM°P02teHH0ií BaarH b MameaHOH TKaHH ot ee TeMnepaTypa, moücho otm9Thtb 

l(aiHvoÍ- n ? ™  y <5ojn>ufflHCTBa MaconponyKTOB K pno C K o nune c s a a  Tonaa. aesaT b  nnanaso- 
f f i ío  n / í c  + I >03 G > TO npn TewmepaType MHHyc 4  -i- MHHyc 5U C tíaBaeT bhmo-

89  ̂ s-«3™ ' ccnepsamegca b MaineaHOH TKaHH, a npn TeMnepaType MHHyc 
R^Pasuc 0 50/̂ ’ ■D-0JIÍ1 BHMoposeHHOH Baarn B03pacTaeT no ytíaBaioine0 3KcnoH6HTe npn 
< 0sie Maca, a KOHneHTpanna coaeBax paciBOpOB - no B03pacTaiomeH 3KcnoHeHTe.

a« fi?08eunepaTyp MHHyc" 2 -r  MHHyc 3VC. noBumeHHe TeMnepaTypa 
3Hauo« ’á 8 no opaBHeHMio c h3B6cthhmh 3apytíesHHMH otípa3naMH HMeeT npHHnHnHaJit- 

ÍSft ePHñS?0e ’ noCKOJII>Ky HM6HH0 b 3tom AHana30He TeMnepaTyp pa3MopasHBaeMoe capte 
c "Ost Handoatume pa3pyuiaiourne B03neñcTBHa na MumeaHyB TKant, hto npaMüM otí- 

'UBae™  Ha CHHseHHH KaaecTBa MacHoro capta. Elepea paapatíOTHHKaMH bcthjih 
n e ira« ocHOBHae 3anaan: otíecneaeHHe aocTa.TOHHO paBHOMepnoro (c.pa3típocoM He óo- 

' KOHenHoro TeMnepaTypHoi'o nona óaoKa pjia pa3JiHanax bhaob MacHoro capta, ere
,r _  • TGPl/lTT R7~líi TVT1 W ^LTTTnTlín QIAQT íATO TTAVrtn  • r\^\r\nrjr\tTr\rjTX r\ ATTATTT n iT A A w m  r r.m ftrrAAm wATTTTTi'J

Í0o Sti'̂P coil^'P^raxa; nocTHseHHe MaKCHMaatHoro kiw Hcnoat30BaHHa CB4 sHeprHH h bkc
„".̂ oosaHMa renepaTopa c patíoaefi KaMepoñ; npocTOTa caiiMTapHOñ otípatíOTKH h 
aucTynnocTt Bcex aaeMGHTOB, KOHTaKTHpyiouiHx c nponyicTOM; BacoKaa HanesHOCTt,



acTera'íHocTL h nojuHaa asT0MaTH3axíaa npoitecca paaMoparasaHEa muí Te
MHCHHX ÓJIOKOB.
B pe3yjn>TaTe TBopaecicoro coflpysecTBa aBTopoB 2  kojui6kthbob yKa3aHHHX npeíWP '̂Sio- 
co3flaH CB4 arperaT AI-íJlB ¿yin TeMnepapoBamiH h pasMopazHBaHHH 3aMopoxeHHoro b ¡¿í , 
Kax Maca roBfmmm h cbhhhhh, Kan OTeaecTBeHHHx, tek h hmiiopthhx THnopa3MepoB> ' 
Jifflomeroca chpbsm jyiH irpejuipiiHTHS MaconepepatíaTUBaiomeñ npoMHnuieHHO cth . Ochobbh® qj. 
TexHHaecKHe xapaKTspHCtmch arperaTa; np023B0fl2TejrbH0CTB 1000+1200 kt b aac; 
KHT6JIBHQCTB TBpMOOtípatíOTKH 10+20 MHH ngH HaaaiIBHOñ T6MnepaType ÓJIOKOB MKHyO - 
™nyc 8 C; KOHeaHaa TeMnepaTypa mhhyc 3dC; modehoctb CB4 sHeprim b padoaeS 
oO kBt ; padoaaa aacTOTa - 915 MTru OcHOBHHe 3JieMeHTH arperaTa: TexHÔ orHaeCKo» 
poñcTBO h reHepaTopauñ ójiok. TexHOJtoraaecKoe ycTpoücTBO coctozt es padoaea ka® ^  
h DUD03OB 3arpy3KH h Bnrpy3KH. Padoaan KaMepa npeflCTaBJiaeT cotíofi HaitnoHHHft boj»  
c pa3MepaMH 450x900 mm, no3BOJifnQiipi:8 3a caeT cooTBeTCTByiomero nepexoflHoro PĴ Ŝnaii 
nupaNomaJiBHoK cpopMH coxpaHHTB ocHOBHyD BOjmy Hxri. Bojihobô nepeceKaeTca noA * 
yrjioM ropH30HTajiBHUM nojmeTHJieHOBUM TyHHeaieM céaeHaeM 450x200 mm co cKOJü3ame» a 
BHyTpa aero .naajieKTpireecKOñ «aeHToá TpaHcnopTepa. Taxaa kohctptohhh padoaeá 
ooecneanBaeT paBHOMepHHñ 3Heprono,iiBoa k noBepxHocm otípatíaTUBaeMoro dxoaHoro 
h cnocotícTByeT xopomeMy corpacoBaHm reHeparopa c padoaefi KaMepoñ 3a caer M a ^  
cnermajiBHO paccaETatiHoro, yrjia na^eana ajieKTpoMarHHTHoá bojihh Ha noBepxHOCTH ^ c; 
lüaK)3 3arpy3KH noflaeT ójiokh ras, htoóh ohe hjiotho cjaeflOBanH jmyr 3a £pyroM no 
nopTHOMy TyHHejno ( óüokb b TyHHene pacnoioaeHH bcthk), aeM jiocTEraeTca 3anoAH0B̂  gC. 
npaKTnaecKH gcero ceaemis BOjmoBô a. 3to n03B0JiHeT nojiyaHTB bucokhK ^
nojiB30BaH2a CB4 aHeprHH. KoHCTpyKióm iiuií03ob otíecneaHBaeT flonycTUMHÜ oTeaecTBe*" ,̂ 
CTaimapTaMu ypoBeHB H3JiyaeHiia na patíoanx MecTax, KOTopue pacnojiararTCH nepefl 
3om 3arpy3Ka h nocjie nuno3a BHrpy3KH e npeacTaBJiaioT coooü ctoji c peiiHHM TpaHcnur*0, 
.poM h pojiBranr cooTBeTCTBeHHO. HJjuosh 3arpy3KH h Burpy3Kn MoryT oTOflBHraTBca b ^
poHy BMecTe c patíoaHMH MecTaMH, ho3bojihh ocymecTBJiHTB nojmyio caHHTapHyro 0̂ P̂ SneK'- 
Bcero arperaTa. PeHepaTopHHñ ójiok-npeflCTaBJiaeT codoñ cepnñHO BHnycKaeMHt K9̂ ®ÍrroTa 
CHpoBaHHuñ HCToaHHK CB4 eHepnui KH3-2 c moiipoctbio, peryjmpyeMoñ flo 50 kBt 
915 MTn,;. ArperaT patíoTaeT b aBTOMaTHaecKOM peamie, ero otíonyaaiBaioT 2 ae^oBe« '̂ oC-
UpÔOJÜKHTeJIBHOCTB HaXOS£6HHH tíOIOKOB B aKTHBHOñ 30H6 peryJDipyeTCH H3M6HeHHeM 
TH flBHBteHHH TpaHCHOpTepHO3 JieHTH, a HHTeHCHBHOCTB npOIieCCa pa3MOpaKHBaHHH - 
poBaHueM moüjhocth HCToaHHKa. ArperaT cooTBeTCTByeT TpetíOBaHHHM HajiesHocTH, 
hocth a flpyruM TpetíOBaHHHM, npesyCMOTpeHHHM pfin H3Aejmñ Buciueñ KaTeropffl ^  „hHOÍ 
OcHOBHtie ngeHMymecTBa, nojiyaaeMüe c homoihbb arperaTa, no cpaBHeHino c rpsAlíaíl°sOt 
TexHOJiornen: OTcyTCTBHe noTepB chpbh H3-3a BHTeKaBDmero coKa; HHTeHCH$HKaiínfl b

I0Q pa3 n p o i í e c p a  T eM nepH p oB aH iia  ó j i o k o b M a c a ;  n p e flO T B p am eH ae p o c T a  MHKpodnaABSjjg,
3tíc6M6H6HH0CTH ¡ y j iy am e H H e  caHHTapHO—r u r a e n i i a e c k h x  yc J iO B n ü  npoH 3 BOflCTBa H 
OKOHOMHaecKHñ 3® peK T - oko j i o 4 0 0  t h c , p y t í j i e a  b  r o j i  H a I  a r p e r a T .  A r p e r a T
B CepHHHOe np0H3B0^CTB0.




