








yjILTPA3ByK0B0E PAClIhlJLEHME TEPMOJIABMBHblX MATEPMAJIOB Z ZX CyillKA
B AKyCTMHECKOM IIDJIE

ZHTeHCM$HKaijHfl npoijeccoB cymKH pacnujieHMeM naTepHajiOB, oö- 
JiaaaiomHx Maiioä TepMHqecKotö ctoäkoctlu, cbh33H8 c yBejumeHneu 
np0H3B0flHTejIBH0CTil padlHJIHTeJIBHOií CyUlHJIKH, 3a CHST nOBHineHHfl 
TeMnepaTypu nocTynaiomero b ÖamHio cynuuiBHoro areHTa. EMOJiorHqe- 
CKaH ueHHocTL roTOBoro npoayKTa npH stom naaaeT, npoHcxoaMT ae- 
HaTypaiiHH ÖejiKa m noBumaeTCH 03oaeHHe npoayKTa (Hawóojiee MeiiKHe 
MacTHithi BuropaBT).

B MHCHOÜ npOMUUIJieHHOCTH KpOBB, ÖyjIBOHH, TaKHe paCTBOptl, K8K 
öejiKOBHii oóoraTMTeaiB, cyinaT pacntuieHiieii. Cymica pacnbiJieHMeii He no- 
JiyHHJia ÄOJIKHOrO pa3BHTHH B npOMbfflJieHHOCTH, TaK KaK MaJIO 3$$eKTHB- 
Ha. MHTeHCĤ HKaUHH H IIOBblineHlJe 3K0H0UHqeCK0ÍÍ 3$$eKTHBH0CTH CyiUKH 
pacnujieHHCM -  Bonpoc BaxHHä m aKTyaJiBHHö.

CyniKa c hoitoJiB30BaHHeu moiuhhx aKycTHqecKHx KoaeÖaHHZ HueeT 
npeMMymecTBa nepea oÖuhh um iieToaoM cymKH: CHHxaeTCH noTeHiinaji 
cyuiKH h HHTeHCH$HiîHpyeTCH cair nponeco, npnqeii, eojin MaTepHaJi Ha- 
XOflHTCH BO B3BeineHH0M COCTOHHHH, ero JierqO OÖpaÖaTHBaTB 3ByK0BU- 
MH B0JIH8MH, nosToiiy HaHÓoaee nepcneKTHBHo HcnojiB30BaHHe aicycTUKH 
B pacnujiHTejiBHbix cyniHJiKax.

Ha TeXHMK0-3K0H0MHqeCKHe nOKa38TejIH CyUlHJIKH H HHTeHGHBHOCTL 
npouecca cyuiKH buhhot KaqecTBo pacnujieHHH oópadaTUBaeuoro waTe- 
pHajia. OcoÖeHHo sto BaiHo npw cymKe TepMoaaÖMjiBHhix BemecTB, k 
KOTOPUM OTHOCHTCH IIOHTH BCe BemeCTBa ÖeJIKOBOrO npOMCXOXfleHHH, 
nepepaöaTbiBaeMue Ha npeanpHHTHHX iihchoH npoMumjieHHOCTM / I ,  2 / .

Bo BHZMMIIe öhuia CMOHTHpoBaHa nojiynpoMuuijieHHafl ycTaHDBua c 
yjiBTpa3ByK0BUM pacnujieHHeii äjih cyuiKH TepMOJiaÖHUBHtix iiaTepHaJioB 
B anycTHHecKOM nojie. IIpHHiiHnHäJiBHaH cxeiia ee npHBeaeHa Ha pnc*I.

AKycTHqecKoe nojie b cyuiHJiBHoii Öaurne co3aa»T ra30CTpyZHue 
GTepsHeBbie H3ayqaTejiH, KOTopue iiHTaDTCH caaTUM B0 3 ayxoM ot komh-  
PeccopHOa CTaHUHM. yjIBTpa3ByK0B0a pacnHJÏHTÔJIB MOXHO 3aMeHHTB 
ÄHCKOBbIM pacntlJIHTeJieM C peayKTOpOU. 3 tO Ü03B0JIHJI0 npOBO^HTB CpaB- 
^HTeJIBHbie 3KCnepHMeHTH C yJIBTpa3ByK0BtIU H TpaflHItHOHHHM pacnblJie- 
HM6M. «

ra30CTpyiiHbie cTepxHeBue H3JiyqaTejiH ycTOMHHBO paöOTaiOT Ha qa- 
QiOTe 14,5-15  ktu h co3aaioT SByKOBoe aasaeHiae ao I*ICT bt/ i r .
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Cnompoèot I  c* so lit/i
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1 - CytUU/lbHCM Satuun  z-zaíocmpyúubtú cmepxue- 6oú u3J)yuame/ib3-KpoHLumeún d/tu upen/te­nuo u3J)tjoQmej)n •s-xoMtjm5-m pyfa d/w nodooda mennoHOeume/w 
6 -  zasopaenpede/tume/tb 7-uoMnpecoopnaft cmanuuft 8 - 3Jieumpod6ueante/)t>
9 -  nattoMemp10- cpu/tbmp epySoú ouucmuu \\-pecu6epM-tpu/tbmp moHuou wucmuu 13 -paenpede/tume/tbnaa 

zpeôëH U ûH - oorruuu 30yuo6oeo 
daóneHuu15 - MUUpOtpOH

16 -pacnbt/tume/tbHoe ycmpoúcmSo (ducu u/iu uouyeHmpamop)17.18,19 - metinepamypubte damuuuu
C5op t o m o S o i »

w

I .  CxeMa pacnHjiMTejiBHOií cymujiKH c ra30CTpyftHbiMii M3JiytíaTe
JIHliH
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Ha KpMBbOC pwc. 2 noKa3aHO H3M6HeHne Beca Hajinnuinx nacTnu no 
uepe yaajieHHH ot ueHTpa $aKejia npn yjn>Tpa3ByK0B0M h ahokobom pac- 
nujieHHH, npn 03BynwBaHMH h b kohtpojibhom onuTe. M3 rpa$HKa (cv* 
pue.2) bmæho, nTO npn yjiLTpa3ByK0B0M pacnuJieHHH n cyinne pacntuieH- 
Hbix nacTHU b aKycTHnecKOM nojie qacTHiiH oÖJiâ aioT HaHuenBinnMn a;ire- 
3H0HHUMH cBoacTBaMH, T.e. coöcTBeHHo nponecc cyiuKM npoxoflHT 3a 
Öojiee KopoTKMe npoMesyncn BpeyeHH. 3to cBHseTejiBCTByeT o tom,
^to yjiBTp33ByKOByjo cyuiKy pacnHJieHMeM mokho npoBoawTB, cHiiacan Teil' 
nepaTypy nponecca, He Tepan npn 3T0m np0H3B0ÄHTeiiBH0CTM oöopyao- 
B3HHH.

npn yjiBTpa3ByK0B0ü cyuiKe m b kohtpojibhüx 3KcnepHiieHTax aaiie- 
pHJiH TeMnepaTypy cymiuiBHoro areHTa h cymnuoro iiaTepuajia no b u c o- 
Te CyUlMJIBHOft ÖaiflHM,

TeMnepaTypy nacTim pacmaeHHoro BemeciBa H3MepfljiH npn nouo- 
¡HH ycTpoücTBa, pa3paC5oT8HHoro 3*P»rop6ncoM. Bo $ToponjiacTOByio 
eiiKOCTB noMemajin Tepiionapy XK c ÆzaiieTpoM M3MepnTejiBHoro cnan 
I m m . Emkoctb npMKpenjiHJin k uiTaHre h bboæhjm b cyuinjiBHyio öarnHio 
qepe3 cwoTpoBoe okho. PacntmeHHiie qacTHUH 3anojiHHJin $ToponjiacTO- 
Byio eMKOcTB, npn 3T0M H3MepHJin hx TeMnepaTypy. 3tot mctoä no3BOJifl" 
eT H3MepwTB TeMnepaTypy nojinsncnepcHOfi coBOKynHocTH nacTnu pacnti' 
jieHHoro MaTepuaJia b jnodoä Tomce oÖBeMa cyinnjiBHOft damn.

Pnc. 3 . M3MeHeHHfl TeMnepsT-yp: pacnbiJieHHoro MaTepaajic. o BHcoTe
cyo,íwíx»uj¿ ÓaniHH
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Ha KpuBfcix pue • 3 noKa3aHa 3aBHCHM0CTB TeMnepaTypu pacnujieH- 
Horo MaTepuaJia ot BbicoTbi cyuiHÄBHOii ÖauiHH npH HaJinnnH aKycTunecKO- 
ro nojin m Ö63 Hero, npnseM, äJM cpaBHeHHH Öhjim npoBeaeHbi sKcnepu- 
MeHTH C MaT6pH3JI0M, OÖJiaÄaBlIIHM OflHHaKOBOii KOHeqHOtö BJI3KH0CTBK), 
ho BbicyiueHHUM ripu noMomH aKycTHMecKHx npeoöpa30BaTejieM, m b koht­
pojibhom onuTe. M3 pucyHKa bhäho, mto pacnbiJieHHUH MaTepuaji, Bbicy- 
meHHHM b aKycTH^ecKOM nojie, nporpeBajicn MaKCHMajiBHO äo II0°C, a 
KoHTpoJiLHbiM -  ot 120 äo I25°Cf npnqeu TeMn pocTa TeMnepaTypu npn 
03ByqHBaHHH B 30He MeKÄy ypOBHeM pacnHJieHUH H BBOÄOM TeilJIOHOGH— 
TejiH öbiji BHiiie, qeM b kohtpojibhom onm e.

Ha kphbux pue• 4 noKa3aHa 38bhchmoctb H3ueHeHMH TeimepaTy- 
Pbi TenjiOHOCHTejiH ot bucotu cyiuiuiBHoa ÖauiHH npn cyuiKe njia3Ubi Kpo- 
bm b aKycTHqecKOM nojie h Öe3 Hero. to npeÄOTBpameHna KOHTaKTa 
HaiieÄi h qacTHÄ e M3MepnTejiBHbiM cnaeu ncnojiB30BajiH mctoä naccnB- 
hoh MexaHMqecicoM 3amMTbi. to 3Toro hbä cnaeM TepMonapu yiipenjiajin 
TOHKocTeHHHii MeTaJiJiHnecKHii cTaKaH, h äst^hk opHeHTHpoBajin b npo- 
CTpaHCTBe TaK, htoÖh qacTHiihi He nonaÄaJiH aa qyBCTBHTejiBHHii ojie- 
MeHT.

ZlaHHbie, npMBeÄOHHue Ha rpa$MKe pue. 4 , BtiönpajiH H3 oömero 
luojia ontJTOB e naam  pacneTOM, ttoÖh KOHenHan BJiaacHocTB BbicymeH- 
Horo npoÄyKTa npH 03ByqHBaHHH h b kohtpojibhom 3KcnepMMeHTe öujia

il° .4 .  taeHeHHe TeMnepaTypu TenjiOHOCHTeaH no BucoTe cyuiHJiBHOii ÖauiHH
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lo ye pe aH e HH hm æshhkm bjIq&hoctí) h ; • o j k t c - h cyuaiJiBhoa darn̂ e 
cocTaHJifiJia 3,49% n b  ..ZKjroae - 5,36%. L oja s t o i ¿ ; Daeccbi pacrL* rj - 
Hiîfi h ̂ yuiKH c n p i t u ô n ô i i i A ô M  aKyc a k j a  n p o x o ñ v o i x  n o n  dojiee MflrKHx
p^KMMax, Heu KOHTpOJIBHHo • IîpiÆ OiipeaeJieHMK 30JIBH0CTM BHCymeHHOrO 

npoayKTa Óhjio ycTaHOBJieHO, hto npoaeHTHoe coaepacaHka • ojih naaaeT 

non a iiycTHHecKO ii cyuine b  c p e in e  m Ha 10-15%, Tax ksk • ^unepaTypa 

Ha Bxoae b  cyuiHJiBHyK) damHio non anycTunecKOM ueTO.ae s a a e ,

JDia BbiacHeHHH bo3moähoo ja yjiBTpa3ByKOBoro anoneprwpoBaHHH 
pacTBopoB ÔHJia npoBeaeHa cepaa onuTOB, b KOTopoa yB. jBajin a«y- 
cTMHecKyio mouihoctb Ha yjiBTpa3ByK0B0M pa ibuiiiTejie, OTHocMTejiBHyio 
BH3K0CTB pacTBopa ja cpeaHna asiaMeTp HacTi.4, nojiyneHHHx npn pac- 
nbuieHHM. AHajiM3 nojiyneHHHX aaHHnx noKa3aJi, hto aKycTHqecKaa moiu- 
hoctb cymecTBeHHO BjiHaeT Ha xaparcrep aHcneprHpOi.aHHH, Tan KaK c 
ee yBejiHHeHHeM cpeaHna aaaMeTp Hacina naaaeT. Ehjio Tanxe ycTaHOB- 
jieH0,HT0 npn yBejiMHeHHH 3ByKOBoro aaBaeHHH ot I bt/cm  ̂ ja Buuie 
paCTBOpbl C pa3JIMHH0ÍÍ BH3KOCTBK) aHCneprnpyiOTCH npaKTHHeCKH OaHHa- 
KOBO. 3to roBopHT o t o m, HTO npn npeoaojieHHH noporoBoro 3HaneHMH 
MOiimocTH Ha pacnujiHBaioiuek aKyaTHHecKOM TpaHc^opiiaTope $H3WHe- 
CKHe CB0MCTB3 KHaKOCTH He BJIHHBT Ha CTeneHL aWenepCHOCTM pacnu- 
jieHHHx nacTHU. 3to odcTOSTejiBCTBo BBXHO, T3K KaK MHorwe noaBep- 
raeMBie cyiuKe pacnmieHMeM duojiornHecKHe TepMOJiaÖHJiBHue pacTBopu 
OÖJiaaaBT BblCOKOÜ BH3KOCTLIO.

OaHHM H3 OCHOBHHX napaMeTpOB, nO KOTOpOMy MOHHO OHeHMBaTB 
paöoTy pacnbiJiMBaioinero ycTpoiicTBa, aBJiaeTca pacnpeaejieHne njioTHO- 
CTH opomeHHH BaojiB paanyea Janena. Æjih onpeaejieHüa naoTHocTn opo- 
uieHMH b $aKejie npexae Bcero ycTaHaBJiHBajin 3aaaHHHiï pacxoa raano- 
CT m, nocTynaiomeft Ha pacnujieHiie. 3aTeM noaaBaan opomeHHe Ha wep- 
Hue GTaKaHHHKH c onpeaeaeHHoa 3Kcno3HaKeft. H, HaKOHea, onpeaeafl- 
J1JA OÖBeM COÖpaHHOa XHaKOCTM B KaxaOM MepHOM CTaKaHHHKe.

B 3KcnepHMeHTax mchajim pacxoa xHaKocTH, Hayinea Ha pacntuie- 
Hne -  ot 10 ao 40 Kr/nac (cooTBeTCTBeHHO, ot 2,78 ao I I , I  r/ceK>

MccJieaoyaHHH noKa3a.nH, hto KOHaeHTpaTop c HapyiHoa 3 KcnoHeH" 
aMajiLHoa noBepxHocTH) co3aaeT CHMMeTpHHHua KpyroBoa $aK6Ji paenu- 
jia. ÍIjiothoctb oponieHHH b yjiBTpa3ByK0B0M $aKejie no Mepe yaaaeHMH 
ot aeHTpa B03pacTaeT ao onpeaeaeHHoro npeaejia. Ilpn pacxoaax aina - 
koot n ot 15 ao 40 Kr/nac MaKCHMyM naoTHOCTM opoiueHHH b yjiBTpa3 By^ 
KOBOM $aKejie pacnHaa cMemaeTcn ot aeHTpa, cooTBeTCTBeHHO, ot 
0 ,3  ao 0 ,7  M (pHC • 5 ) , HTO OnTHMaaBHO aJIH T3KHX CyiUHaOK.
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Pmc. 5. fljioTHocTL opoineHHH npw yj¡BTpa3i3yKOBOM AHcneprupoBaHHM

IIpn flMcneprwpoBaHHM kh.hkoctm aicycTimecKHM TpaHc^opMaTopOM 
C03saeTCH cHMMeTpiMHHíí KpyroBOü $aKeJi pacnujia co CTeneHBio m c - 
nepoHocTH, aocTaToqHOíí ajih KaqecTBeHHoü cyniKi! TepMOJiaóHJitHoro 
pacTBOpa (BJiaxHocTB roTOBoro npoayKTa okojio 5% y co^epacaune 30Jiu 
CHraaeTCH Ha 1 0 — -15%).

IIpM cyinKe flMcnepmpOBaHHoro pacTB opa i aKycTimecKOM nojie 
yaaeTOfl chjí3Htb noTeHiinaji cyniKH, coxpaHHH np0H3B0#HTejii>H0CTi> c y -  
iiiMjiBHoií (5aiuHM, h tüm c a u u u  noBtuuaH Ka^ecTBO roTO Boro npoayK T a.
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