
I'3132K3Ki!H E OEFASuAX J.1HCA Ki'P RPírí HArPr.BE 3 IlOJiE d ;2 
HHOFAKPACHOPO (HK) H3J¡y«EHHfi ¿EJOKOH IUlOTHOCTil

A.C.EojunaaKOB , H.C.Mmpo$aHOB

B n ocjieiK iis roau  b npoH3Bo^cTBe numeBux npoayKTOB bcb c

me npHueHHioTCH so sa e  <p3imecK¡ae odpaóoTKH. HarpeB ctíPiñ ^
h no^yipaüpHKaTOB MiKppsKpacHbíM n3.nyqéHweM (M-H3Jiy4eHneM) « 9li^

m etí CBepxBbicoKHx aacxoT  (,034) HHT8HCíi(jjmnpyeT npoií3BoacTBeBlí

n pou ecc , cnocodcTByex noBbiuieHHio Ka'íecTBa npoayKTa, ynpomae?
ut>*oP

raHH3auHB npouecca h Bweex, no cpaBHeHKK) c TpaflMUHOHHUtóM i,lc 

un TenjioBoü oCpaPoTKB (BapKoü b Boae a n ap e , xapeHneu b AY*0 

bom uiKaipy n bo ippioTMpe), pnA apyrvix npenMymecTB.

OflHOK B3 !ipü’4HH, CflepSCHBaiOiHÜX UlHpOKOe BHeapeHUe HOBhlX 

TOflOB, HBJIH8TCH HeflOCTaTOMHaH H3yqeHH0CTi 3aKOHOUepHOCTCÍÍ ^

aeHHg oOpaOaTUBaeuoro n poayK ra.

B H acT osm efó  p a d o T e  B 3 y q a J in c í>  T e M n e p a i y p K u e  iio jih  b oópa31
3í f

O e J io r o  m K p a c H o r o  M aca Kyp nDK H a r p e B e  b n oJ ie  HHcbpaKpacHOf0

Meaiaa naoTHociBjo 1,3x10"* bt/ u ¿ h noTepn Beca, a30TMCXb!X coe^' 
hhK h inpa b 38BHCHM0CTK ot cxeneHH HarpeBa.

Onpê ejiHJiM HSíiSHeHKe TetónepaxypHoro nojia b odpasuax 0
„ r»«r6*

h KpacHoro anca np« «apean« nx b ¡popiíax c nsojinpoBaHHHJítf u
(K=I0 KKaJi/M¿ . aac* rpafl). Kan notcasajin Hauud npe.SBapH'r'8JIBiJiJ8
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Vi,
'0ßaHHH Ha TJ-C-t.’ X» '■' ■ n e  ) a . , rao ■ ’pa-

, UeHspe T a ko ro oûpass , yac & leïBopBïeai îo coi*ïaM et c M *  
Tewnepaxypu b teaee HarpoaaeaoS nacía uôjiuk tyarai Ky- 

^  böcqm J  K r npi4 xapeHHM ee 3 häshimhkux ycaoBBHX ( b noae 

IUlOîliOCTWO I .S x îO 4 BT/M2 , BpaffleKBe 1 , 0  06/ ubh ) .  

j ^u n epaxypy  H arpeBaeuoro oôpa3ua H3iiepain b TOHKax, n o a a -  

Ha p a c , i ,  xpoaeai-K oneaeB U iin  T ep u o n ap su a ; ïe u n e p a iy p a  

^ ^ B a j i a c t  aiJTOuaTHHecKau noTeamaoMeTpou Síitt-ó  b nepeBocauu 

„ ïes^ou8T pou  31111-63. Tepunnapu TuaTeJitHo BUBepnaB no oC pa3-

Tspuouexpy b npeaenax Teunepaiyp 0-I50°C . lipa uanepeH«* 

^ ePaiypU noBepxHocTHoro cjioh o6pa3ua Tepuonapy 3asHiaaJiE ot 

^ ^ tbkh HHqypaKpacHUX nyneä komeako«  a s  noaHpoBaraoro aan-

^  *N?PaicpacHoe H3nyqeHHe nnoTHociuo I ,3 x I0 4 bt/ m2 coaaaaaJiH c

^  rasoBHx öecnjiaueHHux ropenoK nUJB-I. n w w t x  leuneparypy

nosepxHOCTH I00Q-I200°K h uaKCHuyu HsayneaHH c » m -

, ' íqí Hü 2 ,7 -2 ,9  iöcu.;,paccT08HHe ao npoayKxa cocTaBJWJio 320 nu. 
f

^ Pa»ypa Boaayxa b micafcy, rae npoKSBoaisaocB B3uepcHBe Teune- 

^ Pöiix no;ieä npH BKJiioneHHux rope.iKax HHçpaKpacHoro HsayneHaa, 

P^Bajiaci Ha ypoBHe I50°C.
^ 0®Pe*ejuwH n0Tepii Beca, a 30ïBCTUx coeaHHeHMtt » EHpa. Coaep- 

; ;  B°to  ycTaHaBaHBaaia BUcyiuiiBaHneu ao nocTQHHHoro Beca b cynaa*- 

^  » H y  npH xo5°C, oöiuero a3oxa -  ueToaou Kteaaaaaa, w pa 

^  Pai>aPOBaHMeu neTpoJieüHbiM acpapo« BHcymeHHoíi HSBecKü naca b 

9îe ^OKcaeia.
ot Kp0iíe Toro onpeaeaflJiK odmae noispa Beca ot Butexaiero cokb h 

^  Ca&PeKHH (pasHBua uexay oóiubum noiepHUK seca k notepsuH ct

coxa).
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PaccMaipHBafl k? bbh8 H3M8H8HHH TeiinepaTypHux noaefi np* ^  

Haa Masa syp b noae ¡JK-H3HyqeHHH (p ac .2 t 3, 4 ) ,  moxho otm®10** 

ip a  xapaKtepHHe ocoöeHHocTa: a ) hht8hchbhhä HarpeB; ö) np 

«eHae noBumeHBH TeMnepaiypt; noBepxHociuoro cjioh npaCjiasHi®^ 

nocae II0 °C , a 3axeM nepes 10-15 mhh. HarpeBa bhcbb öucsp°e
a

D0BU118HB8 i b ) 3HaUBT8JIBH0e nOBUffl8HBe T8IU18paTypU BO BHyTP0iiB

cbohx cöpa35a nocjie k3bji2H8hhh ero B3 BH$paKpacHoro nKa$3*

Hpi HarpeBs oöpaaqa b $opMe c B3oaapoBaHHima CTemca^ . 

(K =  10 KKdJi/ m • nac »rpaÄ> pa3MepoM 50 x 50 x 40 mm ( cm. Pg 

3, 4) BHyipeHHBe cjiob (to raa  2, 3, 4) HarpeBaDTCH c 

CKOPOCTBB B 0TH0CBT8JIBH0 paBHOUepHO QO BC6My OÖBSMy
uB

TeanepaTyp Me*Äy cjiohmb, obctohuhmm ot hob8Pxhoctm o<5pa3tta 

I a 2 cm, He npeBhinaei I5 °C ).
gjjtf

iiHTeacuBHaa ckopoctb HareBa Maca b iione HHcppaKpacaor0 ^  
^bhbh tpeöyeT tnateJiiHoro kohtpojih 3a npoBeaeHaeM npouec03' 

I25°C b hob8pxhocthom caoe oöpa3ua HaöffloaaeTCH oneHi JierK°e ^  
uöyrjuJBaHae BunyK-noctefl noBepxHocTB, a nocjie -  I50°C bch 

caenca oÖyraeHa ( cm. taöa. I ) .
t i  otnpa 9T0M np0Ä0JUCBT8JIBH0CTi B3M8H8HMH IJBeTa n028pXÖ°C 

caerKa nospyMHHeHHoä äo 3HaraT8JiBHoro oöyrjiaBaHMfl cocts® ^0 
Bcero 4 ,5  mbh.

Taöjuma I
13M8H8HH8 QB8T3 nOBBpXHOCTM OÖpa3Ua Ö8JI0r0 MH®0 
npa aapae b nojia 14K-a3jiyMeHBH. PaccTOHHae oi 

H3JiyHaiejiH 320 mm
T8MiiepaTypa b iipoÄOJUcaxejiB- 
QOBepxHocTHOM hoctl HarpeBa,
CJOe, UC___________ MHH,_____

UB8T HOBBPXHOCTH MHC3

CjierKa noÄpyMAHena .
Oh b h b  B e rK o e  o ö y ra a B a flU S  3
Jte rK o e  oö yrJiH B aH ae BHnyKB® a 
BepXHOCTi CBJIBHO HOÄpy*43®
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npoaoax8Hge laOauHH I

?9 n BunyKJiocT» cpesH e oOyrxeHH, n o B e p i-
j ’ h o c t í chjibho noÄpyMHHeHa

30 t Q B c a  n o B e p x H O C T i  c j i e r a a  o ö y r s e H a

3 0 ’ 5 n o s e p x H O C T i .  c p e a H e  o Ö y r a e H a

31*0  BbinyKJiocTH n e p H o r o  H B e i a ,  n o B e p x B o c s B
«reuHO-KopimaBoro iiBeia

t c nPeKpam8HH8M noBbiuieHMH TeunepaTypu noBepxHOCTHoro c a o s ,

CTOPOHH H6 npoHCXoÄBT odropaH ae noBepxHOCTH, HO, c a p y ro ä , 

^ a e TCa B a a r a ,  hto CHUsaeT buxoä ro io B ro  nposyKTa ( c n . t a ö a . 2 ;

Taörnma 2

^HeHeHMe coaepsaHHH BJiaru b  cpeÄHeä npoóe H
a 0BepxH0CTH0U oaoe (3 hm) apu sa p e a n »  J  pa * 0»  

TeknepaTypu b  reoMeipunecKOM ueHTpe oöpa3Ha

Oöt
70 80

? Í H aP°Öa
^6 P̂ BOCTHOM

^6 i.^£ gOe MH CO
! 5q5 h  aPoöa

Pxhocjhqji

67,3 66,5 63,2

61,3 56,3 4-8,5

66,4 63,2 60,2

50,5 52,0 44,8

* * *  bhsho M3 TaöJiHHH, c HOBuiueHiieM Teunepatypu b ueHTpe oö- 
^®a*Ua Möxay coÄepsaHHeu boäh b cpesHelt npoóe n noBepx- 

10^°“ c*o9 noBHHiaeTCH. JUih öeaoro uHca paaHMua cocTaBHsa 6 ,0 ; 

C l U ’ 7’ a MH KpacHoro -  7 ,9 ;  1 1 ,2 ; 1 5 ,4 *  npn combbtct^  

h TeimepaTypu r ueHTpe oöpa3ua äo 70,80 1 90°C.

•Ho'1*0
° Cjie H3BjieHeHMH M3 sunaça leunepaTypa, 3a cmbt aKKyuyaapoBa 

1 ° cPaaiie Tanna, npoÄOJixaei noBumaTBca, npaneu pa3H*ua Messy
-  1 1 4 5  -



liaKCMuaJiiHo aoCTurHytoa leunepaiypoä a TeMnepaiypoä bo bpei&

3H848HHH B HCCJieflOBaHHhlX CJIOHX 00033113 TBM BHIH8, 48* MeHiÖß 

nepaiypa s  ueHrpantHOM cnoe b mom8Ht asBCgneHHE (cm. iaö a . 3)

Taßjuaua 3
IIoBHineHHe TeMnepaTypu no cbohm oöpa3na Öexoro MHca 
nocae H3B;meH0fl 03 micaça npa pa3xnqHoá T8Mn8DaType 
b nampe (nocxe H3Bae4eHHH H3 nena oópa3m¿ bhäepsh- 

3ajuä npa 20°C

T8MnepaTypa no CJIOHM Ct04KH Ha o»ÇsMUOjJaoüu, ¿ ------ f - *

0Cpa3ei^ na
B M0M8H7 a3BJI8^8HaH 46,5 27,0 32,9
MancaaaxBHaa 56,8 50,5 48,7
paseana 10,3 23,5 15,8

0dpa3eq Ífe2
B M0M8BT H3BJie48Hafl 72,5 50,0 63,1
MaBcauaxBHafl 74,4 69,0 68,2
pa3HHua 1 ,9 19,0 5,1

0ö£a3e^ Ms3
B MOM8HI H3BX848EHH 80,1 70,0 76,2
Manca uaJiBKSH 81,0 73 ,2 7 7 /
pa3HHQa 0 ,9 3 ,2 1,2

lipa xapeHaa anca B HCCJieSOBaHHUX yCJIOBHHX MMUI8UHU8 BO 0̂Í

COXpaHHDT CBOB Q6JI0C3H0CTB, HO ynjIOTHHIOTCH B yM8HBIHaBTCH ® ^

p e . reoMeipaMecKae çopmh a oötea oöpa3qa b nexoM laKse yue®*111
f* o'

c h :  npoacxoÄ H T  e r o  y n n o T H eH ae. H3MeH8Hae c i p y n i y p u  boxokoB 
B o w aeT C H  yM8Hi>i¡i8HH8M B e c a  o ó p a a n a  a  c h m i8 h h 8 m c o a e p sa H B fl 3 

bo xa .

rioiep» Beca B03pacTaioT c noBtuueHaeM T8Mnepaiypu b S0í 

oöpasua (cu . pac. 5 ) ,  npaqea b KpacHOM meco noTepa 3Ha40*8

✓

jipo
Ö0JIBIBB8, ^8M B Ó8JI0M. O'iBBHÄHO, B KpaCHOM MHC8 npB Harpe®8

xosHT öoxee raydonae CTpyKTypHHs H3M8H8hhh, nea b deaoM m®00'
oí ■

IIoTepa Beca tbcho KoppeJiapyui c ÆocTarayrofi T ean ep a*^0

t<¡'
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pe 06pa3ixa: «ra dexoro naca KoairäauaeHT Koppexanaa uesay 
^  Pa®ypoü b U8HTP8 a noiepaua npa xapBHaa r =  -  0.84;.
% it̂ aCHOr° “  0,83. ÄOCTOB8PHOCTB K03$<pimH8HT0B KOppBXH- 

^°cïaTo'iHo BucoKa (P <0,005).
^ bbhjho, qTo noTspa Beca CKsaÂUBaioTca, rxaBHHM oÔpa3ou 

50ïBnr
Bogu, zapa a asozacTUx coexHHeaaii, xoiopuB laicxe ox-

h

~v i B8xaqaBauTca b noBUDieHB8M Teunepaiypu b ijeHTpe oôpa3ua 

ptlc.6 ) .  CTaiacTBqecKaa oöpaöoTKa nojiyqeHHux peayxiiaioB  

ajta ÂocTOBepHocTB pasxaqaâ b noiepax aaoTHciux coeaaHBHHä

,, ^  1,8*Ây rpyanaMB, TBirnspaTypa b hbhtpb kotophx oTxaqaxacB 
^  ^P°BeHi 3HaqHMocTa npa 4-6-KpaiHOM noBxopeHaa axa

^pHä
ÏO8,

c 6«x
onuxoB, npa KOTopux xeimepaïypa b nempe oTxaqaxaci 

M8HMHM P 4.0,005, a npa pa3HocxB xeunepaxyp 5°C
*  P <  0,02.h

0M o6pa8on, c noBUHieHaeu isunepaxypH b neHipe odpa3iia 

*U}|>,_ ÎBae!tcH BitteXBHBB 830THCXHX COBSBHeHBiî H IHpa H3 HHCa C

Nbj ~"mi*  Mhchhm cokom. HcnojiB30BaHB8 ero no KpaâHeB îiepe Ha 
V  ^e®a csaeaHO c doximaaa saipyÄHeHaaiia, a b hbkotophx

B
®POClo H8B03H0XH0.

\ a '-"‘»»qBHHB MOXHO OTUeXHTB, qTO HpH HCn0XB30BaHHH HOBHX, 

^tbhcbbhíix cnocoÖoB HarpeBa ipedysica tíoxse tuaieniHaft 

,e XHojioraqBCKoro nponacca.



so•asi-
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oßpa3 uoB óejioro uHca:
1,2,3 H 4- apone i s M e i i e u a  T en n epaT ypu  b  p a s a « « «  * > -  

^ a x  ( c M .p H c . l ) .0 6 p a 3 e a  n epeB epH yaa a a  sp y ry D  c T o p o a y  no 

c*e 18 H BHHyjiH H3 m aa^a n o ca e  46 Mim.aapisBHH



Te
lin

ep
ä T

yp
a 

C

Pmc.4 . 03MeHeHne TeMnepaiypa b nempe oöpa3 pa. 06pa3en nepe'  
BepHyjiH nocne I I  a Birayjiu H3 mnâ a nocjie 19 uhb. sspe" 
huh:

1  -  öenoe mhco;

2 -  KpacHoe mhco.
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Bí,a b  nose HK - h anheim h b  $opue c H3oanpoBaHHi¿MH 
CïeHKauu;

n°iepH seca o6n«e (öejioe unco);
ï 0  * e  (K p a c H o e  m h c o ) ;

n° * e p a  B e c a  0 T  ucnapeHHH ( ö e j i o e  u n c o ) ;

í 0  *8 (K p a c H o e  mhco)
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> 1

20 25 3 0  35 40 4 5  
Puc. 6 rpa$nK noiept a30T«cTHx BemeciB, b nepecqeie Va

jiok (U  x 6 ,2 5 ), h *«pa npu JtapeHim odpasuoB « flCa
:eHK*

none MK-H3JiyHeHHfl b t̂opue c H30snpoBaHHHMii cI 
1 - noiepa a30THCTux BenecTB o<5pa3uaua óeno?0 

E -  to se, o(5pa3i;aMH KpacHoro Maca;
3 -  noiepa sapa odpa3uaiui desoro MHca;

4 -  to se, odpa3aaMü spacHoro naca
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