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E*T. CIIMPHH
ĉecoi03HUñ HayAHO-HCCAeAOBaTeABCKHS HHCTflTyT MACHOS üpOMHIIUieHHOCTH, MOCKBa, CCGP.

J
B TeXHOAOMA np0íl3B0ACTBa KOAdaCHHX 03AeAHS B dOABUlHHCTBe CTpaH COXpaHAeT TpaAHüHOH- 

- xapaKTep c pyHHUMa a RJWTenhtuMn onepapaaMa, KOTOpue yueaue a paspadotahkh coBepmeHCT-
5dmL b ochübhom 3a caeT npHMeHeHHA hobhx KOHCTpyKpaS Manían. nosTOMy acnoAB3yeMHe na noe.ii- 
«̂ATHHX MauiHHu npeTepnena HesaanaTeABHHe H3MeHeuaA, a b npopeccn odpadOTKa BBejieHH tojib-  

°bh TjtejiBHBie ycoBepuieHCTBOBaHHA. Konenno, HeAB3A OTpapaTB odmero TexHanecKoro nporpecca, 
B0BP°caM coBepmeHCTBOBaHHH TexHonoraa MAca cAepyeT npaAaTB necKOABKO aHoe, Ha nain

B CBA3H C C03AaHaeM H npHMeHeHHeM n0T0AH0-aBT0MaTH3Hp0BaHHHX AHHaS.BH— 
ítaa í̂?11̂  aa fleP e'1iBilñ mían Bonpoca ycKOpeHHA npopeccoB npoa3BOACTBa de3 yxyAüieHaa b k y c o b h x '»aecTB BHriycKaeMOH npoAyKuaa.

*¡íll?0?BaB pejli padOTH — npHBAeAB BHHMaHHe padOTHaKDB MACHOS aHAyCTpaa K HpOdAeMe H3r0T0BAe- 
'̂if‘nna'tleĈ IBeHaa^ KOAdaCHHX H3AeAHS H3 HH3K0C0pTH0r0 CHpBA, H,B AaCTHOCTH, — K pAAy IiepBO— 

Bax BOíIP DCOB COBpeMeHHOS TeXHOAOPHfl, BHAeAaB TaKHe ee CTOpOHH, KOTOptie Ü03B0AAJ0T He- 
K0 n0"11H0My DBP®Jí6AJaTB c$epy jteScTBiaS a Kpyr accneAOBaHaS yaeHHx a TexHOAoroB b v c a o- 

 ̂̂  MaCCOBOrO aBT0MaTH3ap0BaHH0r0 np0H3B0^CTBa KOAdaCHHX H3p;eJlHS.

*ex»nTpB; Ba ^0J1BI110® OKcnepHMeHTajiBHHS MaTepaaA no co3AaHaio odopynoBaflHA jh coBepmeHCTBOBaHM) 
^OAoraa, HaKonHBiimScA b pa3AHAHHx odnacTax accneAOBaHaS no nepepadoTKe MAca, no nacTOA- 
^^TBa.eMeHa °H He °^ 0aU4ea a ae CHCTeMaTa3HpOBaH C pejlBlO C03flaHHA Teopaa KOAdaCHOrO npOH3-

HOft̂ ®cc KOAdaCHOrO np0H3B0ACTBa yCAOBHO MOKHO paCCMaTpflBaTB COCTOAIHHM H3 HeCKOABKHX ynacT—
11 oñnHa KDT0PUX capte npeTepneBaeT Te h a a aHue H3MeHeHHA. Tan, nparoTOBAeHae $apma CBA3aH0 
Hp^peccoM a 3m ea b a en a a  , KOTopaS npa neTaABHOM aHaAH3e npescTaBAAeT codos MexaflOxaManecKaS 
^e4̂ cc’ «.yc,,10!EíieBaiI® npncyTCTBüeM boau, pacTBopaMa coAeS, BH3HBaiomax ranpoTapyíomee neacT-  ̂ «  HadyxaHHe tíeAKOB.

^CAeflOBBHHAX HCn0AB30BaAH MHIlieAHHe TKaHH MAca, KOAAareH-COAepsamyiO TK3HB a KepaTílH —
‘.Oji ■P^amee cupBe, npeACTaBneHHue b HanaABaoS CTapaa aacTanaMn hcxoahhx MaTepaanoB ot AecAT- 
;q HecKDABKax MHAAHMeTpoB. ü npouecce a3MejiBHeaaa cymecTBeHHO H3MeHflAacB ax BenanaHa 
o^AAaMeTpoB c odpa30BaaaeM odujes cpasu, cocToameS a3 odpHBKOB deAKOBHx aacTan a MOAenyA. 
íajj j;ao> ó h a o ynotíao npeAnoAOsaTB, ato a3MeABAeaae npoacxoAaT no aaadOAee cnaduM MOAeKyAAp— 
ii ̂  cba3Am , a nosTOMy nuTanacB onpefleAaTB Hananae a KOAaaecTBO odpa30BaBuiaxcA peaicraBHHx 
"¿OÍ HT0 npa KyTTepoBaHMH npoacxoAaT ycajeHHaH aspanaa $apnia B03AyxoM, â  c a eAOBaieABHO 
S5n£0p2A0M’ 0co<5eHHO «arAAAHO 3tot npouecc noATBep*AaeTCA TeM, ato npa 3Ít-HarpeBe coca- 

?«piIia- nparoTOBAeHHoro dea Aeaapanaa b npouecce KyTTepoBaHaa, b aaneAaAx odpa3yeTCH 
koaha¿ctbo BHyTpeHHax nonocTea c cepo-^aoneTOBuMa noBepxHocTaaa 3a cneT odpasoBaHaa 

Íjis KHCHUX KOTOpue a3onepa3yi0TCH b ycTOSAMBue $opMH.
W ° 4eHKH n pouecca K y T T e p o B a H a a  cAenaHa nonuTjca o u e H H T b  ero no BeAHaaHe padOTH. 3aTDanaBa- 
!eHH!jKat/M3MejIbHeHHe' H C n O A b 3 y a  a3BecTHue n o n O K e H a a  n o B e p x H O C T H O a  a otíbeMHoS Teop a a  a3M e A b -  
S»uC. Kaic noKaaaJi14 a3MepeHaa, n o B e p x H O C T H y b T e o p a a  m o k h o  a c n o A B 3 0 B a T b  c B H e c e H a e a  nonoa- 
^ r ^ ^ K o s ^ a n a e H T O B  a h h  K a a A o S  CTaAaa M3MeAb H e H a H ,  TorAa pad o r y  a s M e A b A e H a a  m o í k h o n p eACia-

v  7  A--I<-a .d 2(¿-¿),
k -  Kos$i|)ai4aeHT HHTeHcaBHocTa a3MeAbAeHaa;

Aa-  padOTa, 3aTpaAHBaeMaA Ha odpa30BaHae eAaHanu noBepxHOCTa ;
Hc D,¿- acxOAHua pa3aep Hacían, cieneHb H3MeAbHeHHA.

^aHHoe BupasceHaeg onoeneAiuia, a to npa KyTTepoBaHaa KOHueHTpauaa CBodoAHux paAa- 
A . rî cJiKHa cocxaBAHTb 10 - IO^Kr/ T.e. OAeHb MajieHbicy» BenaA/Hy no OTHOiaeHMD otímax c ba-
n^Hcií T0My B°3Haiuia HeodxoAaMoeTb npoBecTH CTadaAa3auaa CBodOAHux panasajioB b npouecce 
'i*̂ Tv'SecTp^KaMH¿« JI0 °cymecTBAeHO nyiea Ha3KOTeMneparypHoro 3aMopa¡KHBaHaa npa TeM- 
V  Ha^x MliHyc G a3MeAbAeHHux TKaHea. MaspocKonapoBaHaeM a caAeaeHTauaeS ycTaHOBaeHO,

odBeKTu noA AeacTBae»i BHeuiHax cha a c a h t c a Ha nacía c odpa30BaHaeM h o b h x no- 
« QlHuSTea» Ba*HeauiaMa xapaKTepacTaKaaa KOTopux h b a h b t c h iopMa a pa3Mep. B aiccnepHMeHTax 

C  acerAa BweAa HenpaBaAbHy» yAAHHeHHyio c OTBeiBAeHaaMa $opMy a mapoicaS cneKTp BeAanaH. 
C 0 °ctacHHTb TeM» wo b deAKOBux BOAOKHax, aMeamax AaaHHue MOAenyAH, MewaTOMHue c b h -  

’ B T0 BPeMÍI KaK wê MOAeKyAHpHue -  cnadue. 3to onpeAeAflei xapaKTep a3MeAbneHHA 
^ 6MhvÍ TKaHea a AonoAHWTeAbHo noATBepiKAaeT, ato noAHOCTba acnoAb30BaTb noBepxHOCTHya aAa 

TeoPHID a3MeAbAeHaa h c b o 3m o )k ho, a ueAecoodpa3Hee padOTy a3MejibAeHaa paccAaTHBaTb no 
llp0e nHe Hanpa*eHaH cpe3a o yneTOM CKOpocTa pe3aHaa.
¿^cn^^TepoBaHHoro $apma 3aMopantaBaAa de3 AonoAHaTeAbHoro odBOAHeHaa, H3MeAb4eHHoe Kepa-
“ í u .  " A Q ü T K fM n a f*  r » u n x . o  o a u n n A v u i s f l  m i  n  urv tío  n  n í a  u* r» n. lvhiAU  m a u «  ^  T • ^  ^ ____  ______________

••»•W* v ^wuuAmruv^Mnuiw uvuu^nw nn/i| n o«CJi £» n C nriUC H.C Ud"
lJatauíee Cfa|Pbe 3aMopawaBaAa b BOAe npa Koo#auaeHTe 1:3. Bce npodu duna noAaeprHyTd 

^  Hpt 'H0My c nocAeAyumaM OTTaasaHaeM a o 0 °C. IloCAe oToro b OTodpaHHux npo-
?2Aom aH^naa.cneKTpoB npoAyKTOB a3MenbneHHH dbiAO odHapyuíeHO HaAanae CBodOAHHx pa^a- 
l«na - K H  - C - CH =, KOTOpue, sepoHTHo, hbahbtch pe3yAbTaioa a3oaepa3auaa nepBas-
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^ S S S f  Jo’ cmÄ im »fSsDOAHlMI - cib- CH - cbhmkk. JU« KepSTM-cojepMera cupw 
HdöABAaAH HajiHHMe c b o ó o a h h x C -  S -  CBfl3ea.
fiTrfnn n n o ó  noKa3an h t o  np» r n A P o p a 3 M o p a m n B a H n n  KOHUeH T p a u n a  c b o ó o a h h x  paAHicaAOB c o c ^ ® " oX^ 
S a e ? P ^ ? 7  n î l  -Ï! T?e. y*e 0 , 8  k m o j i b/ m 3, m t o  roBopuT o 3Ha a n T eAbH0M y s e A n a e H H H  noBjpx 
h o c t h Í k  3HeaiÖM c K i e i u .  C Ta ö n A H 3 a u n B  T a n n *  c n c T e M  ocyuecTBjiajm t ô k k s  3a caeT AonoaHHTeJitSÏ5 B B e ï e m a  a K u e n r o p o B  sAeicxpoHOB, KaiuiMH c a y m a n  r a a o r e H O B O A o p o A U  m h x  npoHSBO^Hwe.
r imTouv MOÍKHO 3aKJBHHTb, h t o  npn HH3KHX TeMnepaTypaxja p a c o H H H B a B u e M  * e ñ C T B H n  KpHCTaaaoB 
™  n na TVl Dû sa H HO 0 BOI H H Ha AH 4 HM C TOpO H HH X (jÄKTOpOB a K T H B H 3 a U H H  (MSMeAbaeHHa) B deAKOBblX 
c n c T e w a x  B0 3HHKaBT CBOÓoAHtie MaKpo p a A H K a a u  pa3JiHHHoü cipyKTypu. 0öpa3O B a H n e  TaK M x  
S Ï S 5S Î  ?.?. o ö p a s o i a m i e  H e c K oabKHx a o K a a n a o B a H H U X  a x o n o s  c H e c n a p e j w i W H  M e a x p o H a i M .  &  
B o S o K H O C T b  roBop/Tb o HaanaHH rcnMuaecicnx p e a K U H ü  n n p o u e c c o B  noamcoHAe H c a u H H .
TaiiMM oöna3ovi non n3Mejib4eHHn Haadoaee o d o c H O B a H H u M  n p e A C x a B a a e x c a  npouecc p a 3pym e H u a  m 

Æ h S x  CTpyKTyp, Ha n o c A e A y b u h x  * e  n p o ueccax - n e p e M e m s a H H a ,  TpaHcnopTupo» 
K/ SP? Í. SJeSe? pacciiaipHBaTb x o a b k o  Ä y u i e H n e  a A r e a a o H H u x  csasen, Koxoptie h  H BAABTca 
KOAiiaecTBeHHoÄ^xapaKxepwcxMKOil npoMeasyxoaHon cncxeMu, KaKO« a B A a e T c a  $apai.

n3MeHeHHflM cbapmeBue cucxeMU n o A B e p r a e x c a  B n p o u e c c a x  sapnn m  xepMoodpadoTKH. 
S T f “^ c T n ï a x  “ S p ! a T § o d p a a o B a H n e M  n p o a H U X  coeAHHeHHu M e a m y  h u m u  sa caex noBepxHOcT 

HblX^KOHXaKXOB H aACOpdUHOHHO-AH$(f>y 3HOHHUX HBaeHHK, H a d a B A a e T c a  T e p M O A e C T p y K U / a  ÓeAKOBbl 
M o a e x y a .
OcoóeHHO H a r A B A H O  o t o t  npouecc n poaBa a e x c a  b n p o n 3BOA CTBe K o a d a c H n x  n s A e a n n  ^ fopMax.
B 3 T 0M CAvaae np o n c x o A H T  c n e u n $ n a e C K o e  p a c n p e A e a e H H e  Baara no c e a e H H B  h  o ó p a 3 0 BaHne P 
A e H H O ü  cxpyKiypu, odaaaaBineíi d oabmen B a a r o y A e p m B a B m e n  c n o c o d H O C T b » .  ^

T a K H M  odDa30M noAvaeHne c b o ó o a h h x  óeAKOBbix p a a n K a a o B  cxaBHX Bonpoc o A e n o A H M e p H 3a u M M  °e 
« o f  n o c o S o  M a A o u e H ^ x .  Ha OTAeAbHue a M H h o k m c a o t h  h a h  h x  aaexn c nocae^ioiueH h x  h o b « 
KOHAeHcauneñ, ó A a roAapa aeMy b o 3HHKasT B 0 3 M 0 » H 0 C i b  o d p a 3 0 B U B a x b  cx p y K i y p u  c 3aaaHHhiM 
CBOücT B a M n  n HyacHoro icaaecTBeHHoro cociaBa.
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