
D 24

PEOJiOrWfl ÜHCHOrO RAPHIA IIP]/!

KyriEPOBAHHM__________

A. B .Popöatob -  Mockobckmm TexHOjiorHqecKnfó
HHCTHTyT MHCHOÍÍ M MOJIOHHOM 
npOMHlSJieHHOCTH

B . M.PopöaTOB -  Bcecoio3HbiM HayqHO-McejieÆOBa-
TeJILCKnM HHCTHTyT MHCHOM Lpo- 
MblUUICHHOC TM

KyTTepoBaHMe cuyacHT ajih tohkoto H3MejiBqenHfl Maca c u;ejibío 

iipMflaHHH cpapiuy onpepeneHHux TexHOJiorMqecKMX xapaKTepuethk . 3tot 

npopecc HBJIHeTCfl OäHHM M3 OCHOBHbIX b npOH3BOSCTBe COCHCOK H 6oni" 

uiMHCTBa BapeHux Kojidac; ero npoBeaeHne b 3HaqHTejiBHoM Mepe onpe' 

pesaeT KaqecTBO totobux H3fle®iM. A.H.ÜejieeB /32/ noÆqepKHBaJi He" 

OÖXOflHMOCTB C03flaHHH OÖBetCTHBHOrO 3E TO M3 TH He C KOTO npilÖOpa flJIH

oijpesejieHHH totobhocth (¿apina. /J,o chx nop, no npeMymecTBy, nontí' 

T3HHH arnapaTOB sjih tqhkoto H3MejiBqeHHH MHca cBOflHJiocB k onpefle' 

jieHHK) BHeprernqecKHx 3aTpaT h opraHOjienTuqecKOH opeHKe KaqecTBa 

roTOBbix H3pejiHîi. BnepBLie cepBe3Hbie nccjiepoBaHHH KyTTepOBaHHfl öu" 

m  npoBeaeHH JI.ü.JIaBpoBOñ h B.II.Bojiobhhc.koH / 2 3 ,2 4 /  aa AO-jihT' 

poBOM KyTTepe. Mmm yciaHOBJieHU BKCTpeMaJiBHbie 3HaqeHna jihiikocth» 

BH3KOCTH h npeaejiBHoro HanpHB.eHHH cpBnra npH onpeaejieHHoM 

JIBHOCTH Ipopecca . OflHaKO CBH3áTB 3TH XapaKTepHCTMKH K3K C BJIU®" 

ho CT bio Rapina, 'ran h HCxo^Horo Maca, h cpeiiaTB KOJiiwecTBeHHue 

oöoöuieHHH no pe3yjiBraraM SKcnepuMeHTOB He ysanocB. MccjieaoBaHH3 

H3MeJiBqeHHH Ha KyTTepax flpyrax Moaejiea ohh He npon3BOflHJiH. 

r.B.BaKyHp /A ,5 / TaKJue HCCjiesoBan H3MeHeHne cboMctb bo BpeMH kP
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TepoBaHMH c noMoiuH) npeniioaceHHoro hm npnöopa Ha KyiTepe MaaoM 

i“0flejiH. A.A.Cokojiob /38/ OTMeqaeT Haqaao nepepoatseHHH cTpyKTypu 

kapina, T .e . BTopuqHoe GTpyKTypooÖpa30BaHne n pH onpeaejieHHoM ajih-  

ïejlBHOCTH Kyï'TepOBaHHH. 3HaqMTeJIBHHH HHTepeC ripeflCTaBJIHlOT THCTO- 

SornqecKHe hccjieflOBaHHH CTeneHH H3Meji£qeHHH /6 ,3 6 ,3 7 /  .

IlepeHHGJieHHbie paöom b oöJiaciH KyiTepoBaHUH sasoT KaqecTBeH- 

H°e oöBHCHeHHG npopecca. CjieaytoiiiHM a Ta nona HCCjiesoBaHHH hbjihstch 

y°TaHOBfleHHe KOJiHqecTBeHHHx 3a ko ho Me p hoc Ten Aim  Hanöojiee pacnpo- 

ClPaHeHHfcix KyTTepoB MaJioM h öojibuioh isonejieit npH BapHnpoBahhh ajih-

TeJIBHOCTH KyTTepOBaHHH , K3K Xa pa K T e pH C THKH ppOpeCCa, H BJia JtiHOC TH , 

KaK xapaKTepucTHKH H3MeJiBHaeMoro oötteKTa.

H3yHAEMME XAPAKTEPMCÎMKH, METOflbl 
HCCJEilOBAHHH. MSOPbl_____________

$H3wqecKHe cboMctb3 MoryT «ocraTOHHO oöbskthbho xapaKTepn- 

3oe3T£ KaqecTBeHHoe cocToni-me npoayKTa /34/ h OTpaaaTB H3MeHeHHH,

P̂OHCXOSHUJHe B HeM DOS B03fleliCTBHeM BHeiliHHX ÿaKTOpOB. npH 3T0M 

P63BhiqawHO Barao, KaK OTMeqaioT Tanate P.XaMM h K.Pw3Hep fW¿¡ , 

HaiiTH noKa3aïejiH, KOTOpue b HandojiBuiew Mepe oTpasaiOT BHyïpeHHne 

nPopeccói, qyBcTBMTesbhh h 3HaqMTejibho OTsnqaPTCH npn HeöojiBUMX 

0lKflOHeHHHX, OCOÖeHHO BÖSH3H KpUTHqeCKHX TOqeK. TaraiMH I¡0Ka33Te- 

Jihmh flJIH ipapma H MHCa hbjih.otch cTpyKTypHO-MexaHMqecKne CBoüCTBa.

PeojioragecKi-ie CBOnCTBa Cbiporo gjapma H3Mephjih do pa3 paóo- 

TtjHHoíí »ueTOflHKe /I4-, 35 / . rio kphbhm TeqeHHH -  peorpaMMaM -  bh-  

DpeaeJiBHoe HarjpHseHne csBHra (ITHC - 0 O) naacTHqecKyx)

^  ) H 3®eKTHBHyK) (3B -  BH3K0CTH . IiOCJieSHHH, He HBJIH-

ÍCi“ BejlHqHHOií DOC TOHHHOÍÍ, HO SaBHCHMOß OT CKOpOCTH fle$OpMapHH,

II 139



npeflciaBJieHa b BHÆe aiopMyjibi:

? 3tp  = e > w ni  / i/ ,

r^e B, m  -  SMimpunecKíie KOBGpiHipieHTbi; nepBbiw -  srapeKTHBHan bh3- 
koctb npn eflüiHiiqHOM CKOpocra, BTopoii -  Tebin pa3pyiueHHH 
CTpyKTypbi,

W -  oKpysHaa ckoüoctb BpauieHHH poTopa BHCK03MMeTpa.

Pa3uepH0CTM Bcex BemiqMH -  b cncneMe ivlKC no FOOT 7664-61  

(m, k b , een, rp a a ) .

EocKOJiBKy BpeidH cnapeHHH CKa3b!saeTCH Ha Bejiimme cbohctb 

criycTH 2 -3  naca nocjie nsronoBJieHHfl Rapina /I4/ , Bce H3MepeHHH npo- 

Boaajia Ha Tpex BHCK03aiíeTpax PB-8 eneremh M.n.BojiapoBiiqa cpa3y 

ace nocjie OKOHnahuh npopecca kvttepOBaHHH. Kpoue 'roro, IiHC onpefle- 

jiHJiH Ha KOHnnecKOM iuiaCTOijeTpe KFi-3. C uejiBio cpaBHeHHH pe3yjiBra- 

TOB peojiorunecKHX hgcjie^oBaHnii /?/ npoBoasuna napaJUiejiBHbie onpe- 

aejieHHH cboMctb Ha BHCK03HMeTpe PeorecT.

OflHOBpeMeHHO c yKa3a:,HbiMH MCcaeaoBaHHHMH onpe/teJiHJHi saEJie-

Hne c o np o tub jig hhh npn oöTenaHHH JionaCTH (miacTHHa, map, pa3i*iep 

0 ,0 2 9 2 ; 0 ,0 4 5 ; 0 ,060  m) cpapmeM. ripnöop (cm. pue.4b ) imeeT r  ocipa3' 

ayo CTaHHHy /I/, itoTopya KpennT k upa uute Kyrrepa, h BepTHicajiBHyiO 

ynpyryio öaJiKy /2/ c aeMnpapyioineft npyaiHoM /3/; Ha ko h pe öhjikh c 

noMOiHBio aTOKa ycTaHaBJiHBääOT jionacTB. ÂeÈopMaïuito öajiicn H3i»iepH¡oT 

HHflHicaTopoM nacoBoro Tuna / 4 / .  TapupoBKoH no BemwHe nporaöa oafl" 

km onpeflejiHJM cajiy conpOTHBJieHHH. Eb oTHomeHne k únceme By cenenin0 

JionaCTH aaei AaBJienae conpoTiiBuiehhh. /J,jih oöecneqeHHH öonee ycToM" 

qaBHX noKa3aHHü npaöopa HHflHKaTop cneayeT no ne ma tb ö naine k weeny 

KperuieHHH öaJiKH, rae aeipopuanaa He npeBbiuiaKJT 2 -2 ,5  mm. /leMn^apP"
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•nan npyiHHa aojiraa öhtb neMHoro cæaTa. CjiesyeT OTMeTHTB, hto no- 

Ka3aHHH, nojiyqaeMue npw oöTek3hhh nuacTHHbi, Öojiee ycToMnobi, neM 

npH ooTenaHUH mapa. B nocneaHeu cnynae rioBepxHocTB ocaJMBaeTCfl h 

reoMeTpM êcKHii pa3Mep mapa yBejinnuBaeTCH. Pa3Mep njiacTHHH ocTaeT- 

°a H6H3MSHHHM, XOTH Depefl IieM OÖpa3yeTCH BhjnyKBaH, "MepTBaH" 30Ha 

Çapma, hto cöjHjjsaeT ycnoBHH oöTenaHHH naacTHHu h mapa.

ühiikoctb MHCHoro sapma -  HaaMeHee M3yaeHHaa xapaKTepHCTHKa 

Ms Bcero KOMnjieKca CTpyKTypHO-MexaHnnecKMX cbomctb, xoth gm otbo-  

Aht /3 2 ,3 7 / saxHoe MecTo b opeHKe totobhocth dapuia. Ee TpaKTyioT 

Kat: y c id m e HopuaaBHoro ompuBa naacTHHu ot npoayKTa Ha eauHimy ruio 

â̂ H /3 1 ,35 / . OöbiHHO OTpbiBaeMan naacTHHa 3axBaTuBaeT nacTB npo- 

íyKia, 0TpHB-a/ire3H0HH0-K0re3H0HHuS /3 I / . BcTpenaiomiaecH b ntiTepa 

'■type p,aHHbie /2 3 ,2 4 / hocht cyrydo nacTHbiii xapaKTep, t .k . 3Kcnepn- 

MeHTbi ÖHJIH nocTaBJieHH npH hoc tohhhhx 3HaneHHHx nepeweHHbix, ot ko-  

Topwx 3aBi'iCHT jihhkoctb: flaBJieHwe h BpeMH npeflBapuTeuBHoro KOHTaK- 

T9, njioinaflB nnacTHH, TonmHHa cjioh npoayicTa, CKOpocTt npHJioaeHHH

cMJlbi.

lipwöop SJifl HBMepeHHH /1 4 ,1 6 ,3 5 / Hueei saeKTpoupHBOS k Bepx- 

Heß nnacTHHe, KOTOpan 3anpeiaeHa Ha TeH30MeTpnneCK0M öaHKe; hh¡k-  

njiacTHHa KpenuTCH HenoaBH&HO Ha CTOJMKe; npoayKT lOMemaeTCH 

P°bhhm c JioeM iieasy rmacTHHaiM. BpeMH h ycnjiwe OTpbiBa a b to mb Tunee— 

KiI 3ar¡MCoiBaeTCH Ha JieHTe ocqwjuiorpa$a ot TeH30MeTpnnecKoro aaTnu- 

Ka* B iiocTaBJieHHbix 3KcnepHMeHTax b3HTm nocTOHHHbiun caeflyromwe napa 

läeTpu:’ njiacTHHH M3 HepaaBeiomeñ cTaira i¡jio maata 0 ,0010 m̂ ; Tomuaa 

0ji° h npoayKTa 0 ,0003  m (äjih nepsoM a BTopoíí npoó no ajiHTe jibhoctm 

KyïTepoBaHHH ee hphxoähbocl yBeJiHHHBatb ro  0 ,0006 m) ;  ckopoctb 

nePeMe¡neHHH hoâbmâhoîï nacTii npaöopa 0,00338 m/ cgk; BpeMH npessapa
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TejiBHoro KOHTaKTa 300 cen , saBneHue npeflBapüTeji&Horo KOHTaKTa 

2350 h/ m̂ .  Oiwt padOTB c npudopoM noKa3an, too npn Tarax ycjiOBH- 

h x  noiiyqatOTCH aocTaTOHHO xopomo coiiocTaBHMbie sam m e, a caMM yciio- 

BHH MOJKHO CHHTaTB nOflXOaHipMH flUH BC ex T0HK0H3MS JIBHeHHUX (feapiIieM 

BapeHbix KOJidac.

KHH eM a T M q e cK H e  h a H e p r e T H T O C K n e  xapaK T e u h c t h k h  K y r T e p a  

H ap H fly  c o  B p G M e H e m o d p a d O T K H  h o u h o c t b í o  o n p e f le n H io T  K a q e c T B O  n o n y -  

q a e M o r o  $apma. HeMa^OBainHyto p o n a  nrpaeT noBHiueHHe T e w n e p a T y p b i  V a p 

u la ,  n o  K O T o p o i í  mojkho  c y f lM T B  o  m o i u h o c t h ,  p a 3 B H B a e M o M  peitcyinnM Mexa- 

h h 3 m o m .  Moii(h o c t b  M 3M epH jyi caM on nm ym n M  B a T T M e T p o M ,  T e i s n e p a T y p y  -  

pTyrHbiM  TepM O M eTpoM  c MarniM a n a M e x p o M  p e 3 e p B y a p a ,  3 a n a 3 « b ) B a H w e  e r o  

n o K a 3 a H H ií  Ha 0,2°C c o c T a B J i n e T  o k o j i o  0,15 m h h .  /22/ .

OdBeMHbie C B P M C T B a .  OCOdeHHO B CBH3H C TeH fleH PH eM  K C 0 3 flaHHK) 

3 B T 0 M a T H 3 H p 0 B a H H b lX  JIHHHW H 3 r 0 T 0 B J ie H H H  COCHCOK d e 3  OdOJIOHKH , HMe¡0T 

d o j iB m o e  3 H a q e H M e .  B n p e a j i a r a e M b J X  c x e M a x  nvmm / 1 , 2 , 1 3 /  cbapui 3a n o n -  

HHeTCH B  $ O p u y ,  C TOPUOB BBOflHTCH HOpiilHH flJIfl n o a n p e c c o B K H ,  q e p e 3  

h h x  mojkho TaK2ve no/íBOflH TB 3 j i e K T p o 3 H e p r n K ) , 3 a r e M  fflopMó c gjapuieM H a -  

n p a B J i n e T C H  Ha T e p u o o d p a d o T K y . ü p a B H j i B H a n  o p r a H H 3 a n ,n H  n p o u e c c a  B 0 3 -  

MOEHa n p n  o O e c n e q e H H H  H a n d o j i e e  d i ia r o r p H H T H H X  b h g u i h h x  B 0 3 a e M c T B n M  

h y q e T e  T e M n e p a T y p H n x  H3MeHeHHíí o d ie M H b ix  c b o h c t b  cpapuia .

Bce SKcnepHMeHTH npoBoamiH Ha KOHCMCTOMeipe Pennuepa 

/ l 4 ,2 6 ,4 1 / . íapui 3 aKHaflb!Bajm b uhjiuhap, noanpeccoBHBajiH 4 aBjieH0eM 

0 ,I5 6 .I0 5h/m2 6 mhh, flaBjieHHeM (P) 0 ,3 I2 .I0 5 ; 3 .I2 .I0 5 h I0 ,6 .I0 5 

h/m̂ , BuflepfflBajiH b  TeqeHHe 180 ceK h 3aTeM, He CHHMafl «aBJienHfl, 

33Ii0jihhjih TepMocTaT BOflOH npn TeMnepaiype 80-90°C /8, 9 /  . Ilpn flo- 

CTHjKeHHH b peHTpe TeunepaTypH 7I°C, a b  HeKOTopex cnyqaHX 80°C, 
OTKJüoqaíiH ropflqyio BO^y h TiOKboaíajivi xojiom yio . Bo spemh Bcero ripo-

II 142



itecca perzcTpzpoBaJiz ae$opuaiiHio z TeMnepaiypy $apuia. ÄecpopMapzK) Z 3 -  

MepajiH HHflHKaTopoM qacoBoro Tzna; TeMnepaiypy -  cneuzajiBHOz lepuo- 

napoii, BBeaeHHOH b ipapin qepe3 sohhuiko pzjizHflpa, MeCTO coeflZHeHZH 

rapMeTH3zpoBaHO. TesänepaTypu boah m (papina 3anzCHBaJizcB Ha ajieKTpon- 

hom aBTOMaTzqecKOM noTeHpzoMeTpe 31111—09.

yaejiBHaH BjieKTponpoBoaHQCTB äiapma ( ae , aobojibho

cjiOKHaa h MaJiOH3yHeHHaa (pz3zqeCKaH xapaKTepzcTzica /35/ . Mm&otch 

CBefleHMH O B03M0KH0CTZ ee ZCHO JIB30B3HZH flJIH KaqeCTBeHHOK OU,eHKH MH-

ca m (papuia / I2 ,25 ,30 ,35/  . Ilpz stom cpaKTOpu, BJizfnomze Ha npoxoHfle- 

Hze 3jieK'rpzHecHoro Toza, öyayT 3aszceTB ot dzoxzMzqecKzx peaKpzz, 

ripoTeKafflmzx b mhchhx tk8hhx bo BpeHH CTapeHza, noeoua, TepMOOöpaöoT- 

kh h T .fl. Kpoivse Toro, BHeuiHze B03fleiiCTBZH -  flodaBJiaeMaH Boaa, Mexa- 

HzqecKaH odpaÖoTica, Bbi3b]BaioT aonojiHZTejiBHbie z pe3Kze z3MeHeHZH i-can 

B CTpyKType TKaHez, TaK z b cocTaBe BHyTpz z BHeKJieToquoro BemecTBa. 

Otz z3M6HeHZH TeM öojiee cymeCTBeHHH, qeM öojiee HeosHopo^eH coci’aB 

kapina (Boaa, szp, cojib z npoq.). CaesyeT Taitace yqzraBaTB, zto ajieic- 

TPzqecKzM tok npoxoflHT iepe3 sjieMeHTbi KJieTOK z OKpyEaramyio zx cpeay. 

^acT ze BjieMeHTOB KJieraz b iipoBOflZMOCTZ mohöt Öhtb caMHM pa3JizqHbiM.

M3MepeHZH ripoBOflzJiz b cnepzaJiBnoz rcoBeie, z3roTOBJieHHoä Z3 

°TeKJia z ZMeiomez BOflHHyK) pyöauiKy. Ha BHyTpeHHeii noBepxHOCTZ KiOBeTu 

BnaHHbi njiaTZHOBbie, qepHeHhie azeierposbi. CoiipoTZBJieHze nposyKTa onpe- 

ieflHjiz ypaBHOBemeiiHbiM moctom KojiBpayaa. HanpH^eHze I b , qacTOTa Toza 

•̂5 Krp ot reHepaTopa 3ByKOBoM qacTOTH 1 3 -3 4 ; b KaqecTBe HyjiB-npzöo- 

P9 zcnojiB30BaH 3JieKTpoHHbiz ocu;zjiJiorpa$ C I - I .  EmkocthdIZ apgeKT z co- 

nPOTzBjieHze caMOZHflyKiizz He3HaqzTejiBHbi, C o s^  0 ,9 9 2 . Ocoöoe BHZMa- 

Hl1e öbuio oc5pameHO Ha TapzpoBKy KtOBeTbi.
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OÓEeKTidBHaH K3 ^6 CTEGHH8H X 3  P a K T e P H C T H K a  rO T O B H X  KQJldaCHHX 

/i3flejiHÍi  n o  M exaH u q ecK W M  CBOi/iCTBaM He n o n y q w n a  em e n o n s c H o r o  p a c -  

r io o c T p a u e H H H  Ha M H C O K O itóH H aTax. P a d o T i - i ,  n o c B H m e H H a e  H 3yqeHHio " H e s c -  

h o c t h "  BbínojiHHiOTCfl a o B o j iB H O  q a c T O  / 3 ,33 / . OflHaKO odmenpH H H TOií e e  

opeHKM n o K a  H e T ,  x o t h  mh i i o j i h o c t b k ) c o r n a c H H  c  A . A . C o k o j i o b h m  /3 8 / , 

h t o  H a n d o n e e  o dt> e  k  t  h b  h u m h  b o k  a 3 a  t s j i h m h  HeatHOCt u  d y n y T  y c t i r a e  h p a -  

d o T a  c p s 3 a ,  y c i i r a e  h p a d o r a  c m t m h .  M ccn em oB aH M H  n p o B o r a r a  Ha n p n -  

d o p e  A .C  . E o j i t m a K O B a  h A .K .O o M H H a  ( I I  f  , b  k o t o p o m  p e a r a 3 y e T C H  c m h -  

T i ie  pHJiMHflpa H3 ro 'fO B O w  K O J it ía c u  m e r o  c p e 3  n o  flByM i u i o c k o c t h m  H o p -  

idaJiiHO o c a .  B K a q e c T B e  od í>eKTO B d u r a  b3hth r o T O B b ie  K O J i d a c u ,  C B a p e H -  

Hbie b  n ap o B ap o H H O M  K a i ^ e p e .  P e 3 y j i B T a T u  3 k c  nepH M eH TOB -  Kpi-iBbie: y c w -  

r a e  c p e 3 a  ( n a  S B e  n o B e p x H O C T ü )  -  B p e M H , 3 a r a c b jB a :o T C H  Ha s n e K T p o H -  

hom aBTOuaraqeCKOM noTeHpnoMeTpe 31111—09. Karnaan Kpoaa coctoht h3 

SByx HaCTeí!. IlepBaH qacTB i¡0Ka3UBaeT HapacTaHwe cune, Beraqíina k o -  

Topoíí orpeaeraeTCH opaHHaToM o t  HyneBofi ormetkh so 3anncuBaeMoM 

KpHBOH. B 3T0T nepüOfl IipOHBJIHBTCH CMJIbl COIipOIJIBJieHHfl H33eJIHH CMHT®0 

(escamo); B03HHKa»mHe seiJiopHaura HMe¡0T xapaKTep ynpyro-nnacTuqecKH** 

njiomaflB flHarpatóMH npescTaBraeT codot-i padoTy cmhthh. lio flocTuaeHMM 

MaKCnuyMa, Koraa i;pnKnaabiBaeMoe ii3BHe HanpHíceHHe npeBuuiaeT npeaeaB" 

hos HanpHKeune cpe3a (HHCp ) ,  otípa3ep HaqwHueT HeodparaMO paspyuia-  

tbch. JiocKOjiBKy 3#eK i’HBHaH luiomaaB odpa3H,a HenpepHBHO yMeHBiaaeTCfl* 

nocTojiBicy ycwrae cpe3a (Hai.pfliüeHHH) TaKJKe yivieHBUiaeTCH. IlnomasB sioí/í 

qacTM fl/iarpabiiid  ii0tca3JBaeT pado'ry c p e 3 a .

HaiipH êuHe cpe3a oripeseraeTCH no TapwpoBoqHUM Suhhhm, de3 

yqeTa can TpeiraH b noABH&Hbix qacTHX, KOTopue nana:

6 .
p

3 F
o¿ h.
H T - ¡7 /2/,
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r Pe P -  yoFim e, nprncnaflireaeMoe k nopBHEHoß qacra /H /,

F -  njioinaflL HopuajiLHoro ceneHHH oöpa3pa 2 ,0 I « I 0 - 4 m2 ,

-  KositäiiuiieHT cponopuHOHaJiBHOCtm, nptíflCTaBJiaeT coöoö TaH- 

re H C  yrjia HaooHa aa TapapoBoqHoñ pnarpaMMe

-  OTKjioHSiine jihhhh OT nyjieBoro liojio&GHHH Ha pnarpaMMe nOTeH- 

PHOMeTpa (cm) .

JaejiLHan paöoTa, oapeaejiaeMan njiorçaaBio puarpammh:

rpe \Mn-  cKopocTB hoabĥ hom nacra npnöopa (li/ceic);

cKopocTB JieHTbi flHarpauMu (m/cck) ;

B -  nocTOHHHas ipuöopa: pjih cpe3a 50, pjih cmhthh 157----3—
m • eJ -  iiJiopapB pnarpaMMbi / cm2/ ,

£  -  p jim Ha cooTBeTCTByiomew nacra pnarpaMMu / cm/ ;

Fj -  ¡iJioinapB cmhthh (npoH3BepeHwe anaueTpa otbcpcthh Ha toji-  

iUHiiy iijiacTHHbi I ,2 8 * I 0 _ZfM2 ) hjih ypBocHHafl r.jiomapB cpe3a

Pjih or: peaejieHHH Bbixopa roTOBoro npoavKTa $apm b KoannecTBe

Ta km ii 0Öpa30M , aKCiiepaiieHTajiBHO oripepejiHJin Bce BaacHeiiuiHe xap&K

/m  * A i t i  = 6,87 ' I0V rI r . cm ’

(4 ,0 2 .1 o -4  m2 ) .

ïePwcTHKM Cbiporo tpapuia, roTOBoro M3AeaKH M3 Hero h pHHauHKy M3Me- 

HgHhh oöBeMa npH TepMooöpaöoTKe.
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BdBOP H CliOCOE nüJiyqEHHfl OEEEKTOB MCGJgüQBAHHH

Sjih TOHKoro H3MeumeHHH Maca BbidpaJin flBa pacnpocTpaHeHHux 

KyTTepa. KyTTep Manoü uonem /MK/ 3aBoaa CancoHMa, cppMbi "HareMa" 

(rjlP) HMeei namy eMKOCTBto 80 ji, ayaa saKJiaflbiBajm 40*45 Kr cbipBH. 

PeKyitmÜ MHCTpyMSHT COCTOHT H3 3 CepnOBHflHHX HOHeM H npHBOflHTCH BO 

BpameHMe aaeKTpoflBHraTeJieM moiuhoctbk) 6 ,6  k b t  c hmcjiom odopoTOB b 

MHHyry 1430. KyTTep dojiiwoíí Moflean /BK/ 3aB0fla "Maeaa" (HCCP) i^ e" 

ev qaray eMKOCTBio 240 ji, Kyaa 3aKJiuflMBaJM 70*75 Kr Cbipaa. Peüvymnií

HHCTpyMeHT COCTOMT M3 5 CepHOBMflHblX HOBeM H npHBOflHTCH BO BpameHH6 

aneKTpoffBMraTeJieiá moiuhoctbio 24 kbt c hmcjiom ooopotob b MMHyTy 1450

HHCJIO OOOpOTOB qaiM y KyTrepOB OflMHaKOBOe -  OKOJIO 8 OÓ/MMH.

B KaTOCTBe oóBeKia hgcaeflOBaHHfl O'hji BbidpaH oamh H3 thiihwhĥ  
bhsob MHCHoro (Lapina -  $apm pyccMx cochcok. Ero totobmjim H3 50$ 

scMpHOM cBHHMHbi ot jionaTKM m 50$ roBHflMHH n e p B o r o  copia ot jiona'TKW 

h iiieMHOM nacra. Maco H3Mejn>wajin Ha BOjiHKe c aaaMeTpoM OTBepcMÜ 

peineTKM 3 mm, sodaBUHJiH 2$  cojim h BufleprasaJiM npii 4 C b TeaeHMe 

20-22 qacoB. lipa KyTTepOBaHM flodaBJiaJiw BOfly TeMnepaTypoií I I - 12 

BHaaajie KyTTepoBaJin roBaflHHy c noaoBiiHoM ot Bcero KOjmnecTBa soda13 

aaeMoií BOflu 105 cea na MK ¡a 45 cea Ha BK. 3aTeM saKJiaflbiBaffl CBHrf-'1 

ay a flodaBJiajin ocTaJiBHy¡o BOfly a HeodxoflHHhie no peuem ype crieun«*

Bo BpeMn KyTTepoBaiMH (‘í *  ) nepe3 4 ,  7 , 10, 14, 18 w 22 ‘vliííI 

fljia MK h 3 , 5 , 6 , 7 , 9 h 12 mmh ajih BK OTdwpajiK npodu flJia Mccfle4°" 

B3HHH. CoOTBeTCTBeHHO HX 0d03Ha'iaJIH I ,  II, III, 17 , 7 a 7 1 . KoaHnec 

flodaBaaeMon BOflbi ( r n  g b Kr Ha Kr Maca) Me H a JIM ot 0 ,2  flo 0 ,5 .  ^  

ro dbiao cocTaBjieHO no 4 peueiiTypa Ha K a ^ Ií  KyTTep (cm. Tada.I)* 

BnajKHOCTB b^ ítb Kr BOfltj Ha Kr ncxoflHoro npoayKTa « B  saaro 

cosep^HHe U  b Kr boali na Kr cyxoro ocTaraa (BC), a TaKKe tfP"
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aocTB f  b  k v  rapa Ha icr ncxoraoro npoayKTa CBeaeHH b Taön.I ara

‘¿apina h mhca . Lpii stom b jh ...hogtl h BC CBH38HH-cooraomeHHeii V/- - ■—
1 + 11

Taömma I

Kyriep te o ei
pä 3 pa

Ka pa k Te pn c t mk a Säpinä Kojii-m.BOflbi XapaKTepucthk3
mhc a

Uh Wh f m s UM Mj*

MK I 2 ,2 1 0,689 0,166 0 ,2 0 1,683 0 ,627
2 2 ,4 4 0,710 0,146 0 ,30 1,653 0,623
3 2 ,7 0 0,730 0 ,127 0 ,40 1,650 0,622
4 3,01 0,751 0,111 0 ,50 1,677 0,626

bk
5 2 ,0 6 0,676 0,183 0 ,25 1,440 0,590
6 2 ,3 0 0,697 0,158 0 ,3 0 1,540 0,606
7 2 ,55 0,718 0,154 0 ,45 1,453 0,592

8 2 ,9 8 0,749 0 ,113 0 ,40 1,850 0,649

*-*

Ii3 Taörauu BiiflHO, hto BC acxoanoro mhc a , KpoMe BOCiMoro

°P93aa, U3M3HHeTCH B aOBOJIBHO y3K0M flHai;330He. Ilo 3 TO My rapHOCTB 
a finu yapisa ysamocb CBH3aT£ aHammmecKoii 3aB0CHMOCT£B 

f  -  o U ' * ’3 M
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TaKHM 0Öpa-30M, OTana30H H3MeHeHHH BaaSHOCTH H »HpHQCTH ao- 
c Ta TOM h o  DiHpoK h oxsaTHBaeT Bce BCTpenaansiecH Ha npoH3BoacTBe ot-  

KJI0H6HHH OT h o d m h . fapui H3uejiBiaacn Ha asyx Kyrrepax pacnpocTpa- 

HBHHoro Tuna.

3ABHCHM0CTB H3MEHEHHH WSSPffiCm CBOÜCTB M PM OT
aJMTEJIEHOCTH KyTTEPOBAHHfl H BJIArOCOilEPMHl/lH

CaBi-iroBbie CBoficTBa.
B nanaaBHOM nepuoae Kyi'TepoBanna pasMep nacTiia neMHoro m3HB- 

me HCxoflHoro; aodaBJieHHaH Boaa oöpa3yeT ToacTue npoc jiomkh, oöaer- 

qai-oipe aecpopaauHio ; IIHC nMeeT Heoojitrae 3HaqennH. Ään nepBOM no 

BpeMGHH npoöbi HaöaoaaeTCH caostHaa 3aBiacnM0CTB DHC ot BC. B btom 

se nepHOfle nponcxoatiT HHTenciiBHoe pa3pe3aHne qacTHU, mx Ooinan no- 

BepxHOCTB yBejMHHBaeTCH, BJiara M3 cboöo^hom nepexoanT b noBepxHO- 

CTH0CBH3aHHyW. IlpH 3T0M IIHC aOCTMTaeT MaKCHifâ JIBHOTO 3HaneHHH. 

flaJiBHefimee npoaoaieHne npopecca (BTOpoii nepwoa) BeaeT k HemoTopo- 

My "pa3 MoqaJiHBaHHio" bojiokoh, IIHC yiaenBiiiaeTCH. B nocaeaHeM nepaofle 

nepeiiyTTepoBaHHH -  iipHHUimna jibho cTpyKTypa $apma ocraeTCH 6e3 h3- 

MeHeHHö, T .e . KoaryaniyiOHHoM. HannHan co BToporo nepMoaa, noBbiuie- 

Hne TeMnepaTypu, yBeanqeHHe wncaa MejiBqaiiuiHX nacTHU / 24/ , aspu- 

poBaHne MaccH / 6 /  w SMyanrapoBaHHe aapa /2 1 /  BeaeT k BTopaiHOMy 

CTpyKTypooöpa30BaHMio /38/ . OaHOBpeMeHHO /G/ nponcxoaHT Kojuioaa" 

HOXHMHqecKne H3 MeHeHM. aan luecToil npoöbi ÍIHC Mo&eT öntb öojiBuie 

¡jjm MeHBuie, qeM aan nHToft, b 3aBMCMMOCTH ot BeasmaHbi BC. Othocm-  

TeaBHbie H3iaeHeHMH IIHC aan nepBoro a BToporo nepiioaoB noKa3anbi Ha 

pue. I .  CseayeT OTMethtb, hto b anana30He BC Teicyqero coctohhhh» 

qeM öojiBiae noBepxnoctb qaciim, TeM 3a bmcmdoctb peoaomqecKHX napa" 

MeipoB ot BC öojiee 3HanHTejiBHa JlO/ .
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B rjpoTUBonojiojíiHOCTB HHC, ÜB bo Bpeideira yMenBiuaeTCH, æocth-  

raex mmuiym m yBe jihhioaetch ( cm . pue. I ) . Ohh bxo3ht b ypaBHeHne 
oHHraMa 8  = 9 0 + ÿ  6

r fle 9  -  hu; pH.-.euxe csBiira,

Ô -  rpasneHT ckopocth.

OnncaHHHÖ MexaHH3M H3MeHeHWH I HC h I B oöycjiOBJieii nepeceqeHH- 

eM KpHBbix Tesarían Ha peorpaMMax. ripw Ma kc hmhubh o m bpohhocth CTpyK- 

TypH TpeöyeTCH HawdojiBinee HanpameHne äjih Hanana tchshhh ¡Q 0m ejX  / .  

Ann aaJiBHeMuiero pa SB h t sih h roMep&aHHH Tesennn b npoayKTe hsoöxo-  

•UMMbi MeHBiüHe HanpHji.eHHH no cpaBHCHira e rpyÖoflHcnepcHUM h nepeicyTTe- 

PoBaHHHM cpapureM. Pa3JiHHHB'M yrnOM HaKJioHä KDiiBHX TeneHHH onpe^ejiH- 

eTCH TeMH pa3pyUieHHH CTpyKTypH (CM.piíC. I ) ,  KOTOpblñ HMeeT MaKCHMyM

npn 9„ u  h .
°  m a x  { m e n .

flocKOJiBKy pejiL KyTL'epoBaHMfl -  iiojiyqeHHe ipapuia c npoHHoM CTpyKTypoM 

11 HaHÖOJIBUieH BOflOCBH3HBaï)meM CnOCOÖHOCTBtO , OCHOBHOM XapaKTCpiICTM— 

^oii öyflei BHC, a He HB, ko Topan npoABJineTcn npw bucokhx rpasneHTax 

ckodoctk. BpeMH, npH KOTopoM Bee nona3aTena (papuia flocTHraioT aiccTpe- 

‘̂ •'ibhhx aHaweHHß, a CTpoeHne ero  Haaöojiee oahopo^ho npn KOMiiaKTHOíí 

qacTHu,, Ha3B3ho oiiTMMaJiBHUM BpeMeHeM KyTTepoBaHHH

<°w ) .

X.ÜHHKe /6 /  ycTaHOBMJi, hto upa sooaBJieHHH bosh k Mncy pa3- 

AejieHHe MbiuieHHbix bojiokoh npoHCxo^HT öacTpee, T .e . xopomo raapaTH- 

^ °BaiTHoe MHCo H3MejiBnaeTCH nysine / I 7 /  . B naumx bkcnepwMeHTax

c bojihoM o n e ¡mshoctko yciaHOBJieHO, hto OBK c yBemmeHHeM ¿ j i a -  

^CoflepaaHUH yMenBiuaeTCH. KpoMe T o r o ,  HakfleHO KpHTnnecKoe BC

2 , 7 ;  npa kotopom OBK MHHHMaatHO. IIpu U >U 2 OBK onnTB yBejn-i-

toe a
s ö t c h . UocjieaHee odMCHHeTCH yiojimeHHeM BoaHO-öejiKOBbix npocjioen 

■fly qacTHpaMH a , caeaoBaTejiBHO, y¿aeHí>uieHneM c m  ciien-JieHHH Meray
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aneMeh Tamu KoaryjiHUHOHHOii CTpyKTypu. TaKviu oöpa30M, wacTï-mu Ha- 

XOflHTCH K3 K ÖhJ B HJiaBaOIUeM COCTOHHKH M MX OTHOCHTeJIBHHe C Me me HUH

o ó aerq eH b i,  a  n e p n o a  pejiaKcamiH c  yBpaimeHHeM BC yMeHBiuaeTCH. C o -  

rjiacHO cymecTByiomeii TeopHH KyTTepoBaHMH ¡ k ,5 ,19,32/ , HaHJiyn-

UlHe yCJIOBHH SJIH H3MeJIB̂ eHHH C03flaiOTCH, KOraa BpeMH B03aeÜCTBHH HO- 

iva Ha npoayKT pbbho mm MeHBiue nepwoaa pejiaKcaunn ynpymx aecjop- 

MamiM, T. e .  iipoayKT mokho paceMaTpMBat b , KaK ynpyro-TBepaoe Te

jió. OöBoaHeHne (jjapuia otkjiohhct ero cocTOHHiie ot ynpyroro .

AJIH BblHHCJieHMH OBK (b MUH) no 3KCnepHMeHTaJIBHbIM aaHHHM no- 

jiyqeHa aHajiHTHHecKan 3aBHcnMoctb

% „ r - ° ( U - Ue ) ‘  /5/

r a e  -  HaMMeHBUiee OBK npw KpMTimecKOM BC,OffT
CL -  KOatlxpmneHT, xapaKTepM3y¡0mMM MHTeHCMBHOCTB M3MeHeHHfl

OBK, (cM.TaÖJi. 2 ) .
TaO'JiMua 2 .

CBOiiCTBa UK (MaJidíí KVTTep) BK (oOJIBUIOß KYTTeo) __

a
_  *

onT U& a  % n r u *

CaBHroBbie 6 12,5 2 , 7 4 6 , 7 2 , 7

jlMIiKOCTB 15 10,7 2 , 6 5 6,0 2 , 6

OyHKUHOHaJiBHue M3id0HeHHH BeJiHHHHu CBOÜCTB, Koraa B KaHeCTBß 

apryueHTOB npiiHHTH ^x u U  , aaioT KpMBOjiwHewHue npocTpaHCTBeH 

Hue iiOBepxiiocTM. /U h yaoöCTBa npaKTimecKoro nenojiB30BaHWH b npeae'  

j ia x  ouiMÖKH 3KcnepaMeHT0.d a a a  K a ^ a o ro  BC npn OBK HanaeHH CBoäcTBa
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H nOCTpOBHBI rpatt'HKM HX H3M6HeHI4H (pac. 2 ) .  C yBeiraqeHHeM BC BCe 

CBofícTEa yMeHBiuafOTCH no skc noHeHu.ua JiBHOMy 3aK0Hy, too duiio npoBe- 

PeHO HeÔ HO paTHHMIl H3HepeHMHMH B pa3JMqHb!X 3KCnepHMeHTaX, B TOM 

TOCJie A Ha flpyrax riJiaCTHqH0-BH3KHX CMC Te Max /IO/  . r¡03T0My HeJIB3H

cornacHTLCH c P.XaHMOM h K.Pa3HepoM ¡ K H  , KOTopue yi'BepMaiOT,

TOO B513KOCTB K3K CpyHKIlMfl KOJIHHeCTBa SOOaBJieHHOM BOflH MOEGT dbJTB 

npfliáoñ km  KptiBoñ (BiinyKMü, BorHyToíi). Ohh He nojiyqHM aocTOBep- 

Horo xapaKTepa KpHBOíi, t .k . He yqHTHBami BG Maca h CTeneHB ero W3- 

Meji&qeHHíi. B to sce Bpeua hhk ye TaHOBjieH wHTepecHufi (í^kt He3aBHCH- 

MOCTH SíCTOpilH ;j,OOoBJieiiHH BOSM B (papül npH H3MepeHMH BH3K0CTH. IjpH

KyTTepOBaHMii nocjiesosaTe jibhoctb sodaBJieHHH bosh (jitaa) 3HaqaTeJiBH0 

CKa3biBaeTCH na Bemmne peojioruqecKHX cboMctb .

AHa;ra‘.M>jecKafl otípadoma kphbux (cM.pac. 2 )  sajía pacneTHbie 3a- 

bhcmmoctm

£ 3<ct  = 9 7  e x p  ( ~ 8 x )  /6/

r fle Ra/fcrr  Ji;odoe cbomctbo íapma (ÜHC, I1B hjih B) npH OBK,

T.e.  ero 3KCTpeManBHoe 3HaqeHHe,

- O p 8  -  H30bJTOqHaH OTHOCHTejIBHaH BJiaiivHOCTB,

CP1S  -  3í/inapaqecKHe Koa^wpHeHTbi, nepBbrn xapaK'repM3yeT 

Bejmqi'iHy cboííctb3 npn X =0, BTopoE -  Tejan H3Me- 

nenMíi CBOi/icTB (yroji naiíJiOHa npatíofí) r;pn yBejiHqeHMi 

x.

ĤCjiOBbie 3HaqeHiia K03#nuiieHT0B sJia bocbíím ypaBHeHHM no 

P^c. 2 cBeseiibi b TadJi. 3 . OTKJioueHWH aKCnepüMeHTaJiBHUx 3riaqeHMM 

cbo4ctb ot Bj-jqHCjieHHHX no ypaBHeimo / 6 /  npiiBosenu Tai»e b tú(5ji.3 .
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Tadmma 3 .

Moflenb ¡ M K 
KYTTepa B K

HawMeHOBa- ! IIHC ¡ hhc
!
i

1
RB i B

j. . p
i IIHC Í IIHC

! I
i IB i B

fine cboííctb! fliiHa-j c ía - i f ¡flHHa-! CTa- ! 1
! i.mq. ; i ! THH. 1

i
i
i

! un q . !i i THH . i i

KoacMnipneH-^0 5200 7600 165 55 4600 2700 16,5 13
TU $  I I II 12,4 12 ,4 II 7,8 3,57 6,9

OTKBOHeHHH

tri ss o
 >c '—
-

+7 0X) +8 +12 + 4 ,5 0 ±8
-15 - I +5

x) OflHa TOHKa OTKflOHHeTCH Ha 20% npH BC = 3,01

Tean pa3pymeHMH CTpyKTypw, ksk  HeoflHOKpaTHO daño noicasaHO b 

npeñbiaymwx padoTax / I 4 ,  35/ , He aaBMCHT ot BJia¡¡.HocTii (¿¡ap in a .

ÜPH OBK bo Bcex onaTax m  = 0,760+0,770 (oTKJiOHeHue 1,3%).

H3 Meji£qeHMe anca na MK flaeT 4apui, B c e  Bejin<íHHH cbomctb koto-  

poro b npHHHTOM awana30He BJiaknoctu donsuie, qea Ha BK, qio odycjiob 

jieno xyflmMM H3Me JiBtieHHeM Ha MK coeflMHHTejiBHOíi TKana. OHa cnocod- 

CTByeT d o j iB iu e . .  npoqaocTH cTpyKTypHoro icapicaca b (gapiae.

lipa HccjieaoBaHíiH bjihhhhh flaBJieHiia, bjibs.hocth h TeMnepaTypw 

Ha CTpyKTypHO-aexaHH'iecKMe CBoíícíBa /15/ $apm pyccirax cocmcok 

H3aejiBqajiH Ha MK 14 mhh. Opa HyjieBOM M3düiT0HH0wi flaBiieHiiw a Teane- 

paiype 22°C nojiyqeHHue b /15/ saBHCUMOCTK npiiBefloHbi k Baay /6/*
OTJIM'We 3TMX 3H3’-jeHHÍÍ OT flaHHtlX TUdJI. 3 OOyCJIOBJieHO nOCTOHüCTBOM 

B p e a e H H  K y T T e p o s a H H H .  O T K J i O H e u H e  n o  ¿ p p u y j i a a  / 1 5 /  o t  p e 3 y f l £ T a T ° B
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20

no ypaBHemiK) / ó /  cocTaBjiHiOT fljifl IWC OT +12 flo -  10%, ara B w IB 

± 10% npH H 3 M e H a  MK; npii H3Me nmeHun Ha BK sjih IIHC ± 13%; 
B h IB otkjiohhkjtch ti;o 40%.

KaK öbiJio oïMeneHO Bbiuie, npn H3MeHóHHn ‘t '* , CBOHCTBa He 

ocTaoTCH nocTOHHHbiMH. IiosTOisy «jiH opeHKH 3THX H3 MeHeHüß npe Ĵio-
ji-eHo 0e3pa3MepHoe ypaBHeHue:

r fle R -  TeKymee 3HayeHMe CBOiícTBa npn jeoÓom ^ k  ,

R ^ c r  3KCTpe¡viaJiiH0e 3HaneHne CBOiíCTBa, BbmucjieHHoe no 
ypaBHemno / 6 / ,  OBK bhhhcjigho no / 5 / ,

lüeHHíO CBOÍÍCTB Tipil OBK, BTOpOÍÍ XapaKTepH3yeT HHTeHCHB- 

HOCTB H3MeneHMH CBOKCT npH JIOÖOM BpeMeHH.

Lpe êjiH npH Me hu Moc tm ypaBHe hhh ¡1/  no BpeueHH KyTTepoBaHHH 

í  50% OT onTHiviaJi&Horo ero sHaneHna, hto Biiojme AOCTaTOHHO ajih 

nPaKTHHecKHx pacqeTOB. yncjioBbie 3HaHeHMH cboííctb npesoTaBJieHH Ha 

-°HC. I ,  K03<ppianeHTd K ypaBHeHHrO ¡ 1 /  -  B TáÓJI. 4 .

C jIe^ yeT  OTMeTí'ITB, HTO npH H3MepeH¡ffl CBOÍÍCTB KOHHHeCKHM njiaCTOMeT-

-DOtJ, ecjiH 2 ,7 ,  LOHH&eHHfl LHC ripn nepeKyTTCpoBaHHH flSapuia
Ile oöHapyKeHO.

m

H,%- 3MIiHpHHeCKHe KOaÄtliHIiiieHTH, nepBblM COOTBeTCTByeT OTHO-
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TaÖJitma A- ♦

1
Ha0MeHOBaH0e j

i
3HaneH0e ; HacjiOBHe BejiaaaHbi KOadX&HHHeHTOB —-
OTHOliieHHH ! Upa 0 ,5  .4 stA A  / lipa I 4

!
i A - i

Ai
! P -atcr ; h H

UpeaejiBHoe BoHanpH».eH0e
casara B0 maJC i - 1 ,5 I - 0 ,7 5

IijiaoT0qeCKaH •? + 1 ,0 + 0,60BH3K0CTB m in
i I

Tenn pa3pyuie- MK m 0,77 - 0 ,3 5 0 ,7 6 5 - 0 ,2 5
H0H CTpyKTypu

BK m 0 ,7 6 - 0 ,3 5 0 ,7 6 5 - 0 ,2 5

JtanKOCTB _P l_ I - 0 ,8 I - 0 ,5

P> max.

Pe3 yjii>TaT£j 03MepeH0H, npoBeaeHHHX BHCKOSHueTpow PeoTecT,
noKa3ajiH ysoB ne TBopaieiiBHoe coBnafleHMe c pe3yjiBTaTaM0, nojiyaeH'

HHMH Ha PB-8. Ha pac.3 noKa3aHu peorpauMu no pa3pyuieHHO0 cTpytf"

Type /a/ h H3MeHSH0e 3B ot OTKpyjffioM CKopocTa BpameHHH poTopa

/ ö / .  Hpa BC ot 2,21 äo 2 ,7  coBnaaeHae pe3yjiBiaT0B no PB-8 m PeCr

TecTy HaöJiWÄaeTCH npa anone oöopoTOB poTopa so I oö/cea; 3B c°Bl1
v3Co"

saioT flo cKopocTM 0,1  M/ceK. 3a Te m peorpaMMu no PeoTeCTy pe3ico j
TT

3HT BBepx ot peorpaMM no PB -  8 , a 3B, HaoöopoT, otxosht hocko 

BHH3. OTKJioHeHwe peorpaMM no PeoTeCTy oöMCHHeTCH öaeHaeu 0 nP° 

C K aJiB3b iB aH H eiä  p o T o p a  no <papuiy. Upa b h c o k o m  BC (3 ,01 ) c o B n a 3 eHWe
7»g

npaKT0HecKH noxHoe, t . k . $apui ct3hob0Tch " kbäkbm" 0  sobojibho 

ko 3anojiHHeT oÖpa30BaBiuyiocH b pesyxBTaTe öaeHHH nycTOTy. KpoMe 
Toro, ero jierxaH TeKynecTB odecneaaBaeT öuCTpyio peaaKcauHK) Ha'
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flpflKeHnM no BuooTe paöonero 3a3opa, h caeaoBaTeaBHO, HCKJiioqaeT 

c nupajieoöpa3Hoe flBHKeHHe ppuia b HeM. TaKoe aBHaceHae oÖycjiOBJieHO 

B03flyujHoM noayiuKoM y hminHero Toppa poTopa. /iaHHbie no 3B Ha Peo- 

TecTe MoryT öhtb cHCTeMaTHHecKH 3aHH»;eHH no cpaBHOHHio c P B -8  Ha 

BejitiqnHy ao 6%.

Ha pue. 4 6 noKa33Ha 3aBnc/iMocTB aaBaeHHH co n p o T o a e H H H  

bPh oöTeKaHMH $apiueu KBaapaTHon naaCTHHH (aasma c t o po h u  0 , 0 4 5  m) .

lapaa 2 ,4 4  (oöpa3ep te 2 ) .  liHTepecHo o tm ö tm tb , hto conpoTHBae- 

HHe (KpMBaH I )  n HHC (KpaBaa 2 )  h 3M6hhiotch noaofiHO; BKCTpeMaaBHue 
3HatieHMH KpHBbix aocTiiraiOTCfl npa OBK.

AHaaHTHpecKHe oöodmeHHH aaBaeHHH conpoTMBneHHH, noaoÖHO 

Boir;ojiHeHHbiM aan IIHC, HB m apyrnx, He HMeroT CMbicjia, t . k . oho aaBH- 

ClIT b nepByio onepeaB ot paccTOHHHH aonacTH ao och BpaaeHna namu. 

ŜMeHHH 3T0 paCCTOHHHe, MOaHO BapHHpOBaTB ClippOCTB OT 0 , 1 2 5  aO 

^»4 M/ceK. OKcnepHMeHTbi no aaHTeaBHOCTH KyTTepoBaHHH, a Tarae sne- 

^aaBHHe npH chhthx no&ax, nosBoaKBH noaypiiTB KpHTepnaaBHoe ypaB- 

iJeHMe an Ha mh k h odTe k3hhh JionacTH:

cl -  anaueTp aapa naii ciopoHa KBaapaTa. 

rpaiiHnecKH aio /8/ noHCHeHO Ha pue. 4 a ; Ha pue. 4 ö noKa-
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Me T os oÖTeicaHMH jionacTz npH H3 roTOBJieHHn R ap in a  M O seT  ó h t b  

HCH0JIB30BaH SJIH OÖfceKTHBHOrO KOHTpOJIH eT O  rOTOBHOCTU n o  B e

CTpyKTypHO- MexaHHMecKHx cboííctb. Co3saHne aBTOMaTHqecKHx jikhmm 

npnroTOBJieHHH $apma /I8 / óe3 nosodHoro npadopa odpeqeHO Ha He- 

yflaqy.
TaKHM 0(5pa30M, flOBOJIBHO IlOSpOÓHO pdCCMOTpeH MeX3HH3M H3- 

MeJIBHeHHH Iipw pa3JIHHH0M BJiaJKHOCTH, H3HSeHO KpHTHHeCKOe BC ( 2 , 7 ) ,  

ripn KOTopou OBK HanueHBiiiee. PaccMOTpeH Me xa hh3m n3uesBHeHHH bo 

BpeMeHH, ycTaHOBJieHO Kairanne sKCTpeMasBHHX 3HaneHnn Bcex cboMctb 

npw OBK. MccjiesoBaHO odTeKamie nonacTH tpapuieM. HaMseHu aHairaTH- 

qecKne 3 BBHCHMOCtu sjih pacneTa Bcex hccjiesoBaHHux napaMe'ipax KyT~ 

TepOB3HHH. OtíOCHOBaH Bblöop IIHC H SaBJieHWH COnpOTHBJieHMH KaK Haudo- 

Jiee OÓBeKTHBHHX XapaKTepHCTMK BpOIíeCCa (no CSBHrOBUM CBOMCTBaM).

IIHC Jierao onpeaeiraTB b npoH3BOSCTBeHHbix ycaoBHHX c noMoan&io kohm-  

q e c K o r o  m i a c T O M e i p a  (BpeM H  n3M epeH H H  -  3 mmh, n o s r o T O B H T e i i B H O -  

3 aKJiK)qMTejiBHbix onepapufí -  2 í3  mhh) .  H a B J ie H i ie  c o n p o T H B Jie H W H  ¿.pu 

oöTeKaHHH J io r ia c T H  n 3 M e p f le T C H  H e n o c p e s c T B e H H O  b name K y T T e p a  n  mo?  

i e T  ÖbiTb  3 a i i n c a H O  caMonHiuymnM n p n ó o p O M .

P e o T e c T  n p H r o s e H  s j i h  n c c j i e s o B a H n n  c s B t í r o B b i x  c b o m c t b  (papiua 

nOCJie H3 MeHeHHH K O H C T p y K U M  p o T o p a  -  pwpjieHblM U H M H S P  CO C i^ ep H - 

qeCKHM TOPUOM, H yCTpdHeHHH ÖiieHHH p O T O p a .  ÛH MO ive T ÖblTB p e K O M e H ' 

S O B a H  SJiH j i a ö o p a T o p H u x  H c c i ie a o B a H H H  b  npoMiiuuienHOCTH w H a y w b i x  

y q p e E s e H H H X .  I l o n a 3 3 h h h  P e o T e c T a  y s o B s e T B o p w r e j i B H O  c o r a a c y ö T C H  c  

noKa3aHHHMH PB-8.
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JlffllKOCTS

IloaOÖHO 1ÍHC JIHnKOCTB (.P„) BO Bps MH KyTTepOBSHMH yB8JIMHMB88T— 

ch, aocTuraeT MaKCMMyMa h yMeiiBniaeTca (pue.5) KpoMe Toro, oHa 3a- 

BMCHT h OT BC. Iil3M8H8HM8 JIHElKOCTH BO BpSMH KyTT8pOB3HHH OÖyCJIOB- 

■BeHO, B OCHOBHOM, T8MM 3K8 IipHHHHaMH, KOTOpue BJIHHWT Ha M3M8H8HH8 

1!HC. OflHaKO, OBK He coBnaaaeT c npeabiayiUHMH aaHHtJMH. OBK, HaM- 

fleHHoe no jnmtcocria, cocTaBJiaeT 0,86 -  0,96 ot OBK no apyrHM 

P8ojiornnecKHM CBoftcTBaM. CoKpameHHe OBK mokho oöbhchmtb, paccMa- 

p̂HBaH cymHocTB BupaTOHHH cboëctb -  ciBnroBH8 CBoMcTBa xapaKTepH- 

ayiOT 3H8prHI0 B3aHM0aeÖCTBHfl MeKfly 3JI8M8HTaMH CTpyKTypbl, T.8. 

nOBeaeHH8 Bcero oÔieMa c m c t 8 mh b  ycjioBMax HanpaTOHHoro c o c t o h h m h ;  

«HnKocTt xapaicT8pH3yeT snepruio CBoÖoaHoß nosepxHocTM cMCTeim, a 

BoBepxHocTHbie enon oÖJiaaamr o c o ö u m h  CBoMCTBaMH BCJieacTBue b j i m h h m h  

c°ceaKnx ça3. CjieaoBaT8Ji£Ho caBHroBue h noBepxHocTHbie c b o Mc t b 3  ne 

T°äaecTB8HHbi, xoTH no çH3HqecKoM cyuiHocTH noxora. Toraa mojkho 

cfleaarB BbiBoa, h t o  MamcHMyM sHepran Ha noBepxHo c t h  aocTuraeTca b o  

bPèmh KyTTepoBaHHH duerpee, aeM MaKCimyM SHeprun b oÖBeue. BepoHT- 

00 HapacTaHHe JinnnocTH b nepByio oaepeai» oöycjioBJieHo noHBasHneM 

ais°pù)Horo, OecçopMeHHoro BemecTBa Rapina, KOTopne /6 /  oÖHapymBaeT- 

Ch jikihb c naioK MMHyTbi KyiTepoBaHHH (.inn fcyTTepa He yKa3aH), a 

n°cae a io ro  b h s u i i i M  Bna o6pa3aa noa MHKpocKonoM He MeHaeTca.

Cokojiob / 3 7 /  GTMeqaeT, aio b nepBbiË TpexMKuyTHHü nepwoa npe- 

°CjIaaaeT MexaHHnecKoe pa3pyiueHne TKaHeË, 3areM nacumu HanHHaMT 

1,hT8hchbho HaöyxaTB h CBH3biBaT£ Boay. npn 3T0M cyMMapHaa noBepx- 

HQclHaa aHeprna aacTVip yBennaMBaeTca, BCJieacTBHe yBeJiMaeHHa 

°Ö̂8K noBepxHocTH pa3aena. B ocTajiBHOM m3M8H8HH8 JinnnocTH bo
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BpeMH KyTTSpOBaHHH npOHCXO^HT TIOJJ, B03fl8ÖCTBHeM TeX  3K8 CaMHX 

5¡aKTOpOB, KOTOpue BH3bIBaiOT H3M8H8HH8 CflBHrOBHX CBOÜCTB.

HaMfleHHbie 3HaneHHH OBK no jjam gxnpeflCTaBJieHH Ha pue. 6.

3aecB KpuMHecKoe BC U ^ = 2,6  MeHBBie, netí jjih cflBMroBHX cboMctb. 

Ujih pacneia OBK no kpmbhm I  h 2 ( cm. phc. 6) noJiyneHa 3aBHCH- 

moctb ( cm. cpopMyjiy 5 H TadJi. 2>.

PaccMOTpeHue noBepxHOCTeM CcM.pnc.5) n kphbhx 3 h 4- Ha pnc.6 
noKa3 UBaeT, hto npw yBejinneHMH BC JinmcocTB yBejinnHBaeTCH npn toji- 
muHe cjioh npoayKTa 0,0003 m. B btom ace cjiynae caBnroBue cboHctb3 

yM8HBlliaiOTCH. C flpyroií CTOpOHH, npH TOJH4HH8 cjioh 0,001 M 
yBejiHneHHe BC BeseT k yMeHBiueHHio jinmcocTM, hto aHajiorHHHo 
M3M8H8HMK) cflBHroBHX cboMctb. TaKaH pa3HHu;a B nOBefl8HHH jinmcoc- 

TH BH3B3Ha T8M, HTO npH TOJIIHHHe 0,0003 M B OCHOBHOM npOHB- 
JIHIOTCH chjih aare3Híi, T .e . noBepxHocTHue, TeneHHe oTcyTCTByeT; 

npn TOJiiHHiie 0,001 m -  Kore3M, T .e . odseMHue, B03MoacHo TeneHne 

yjapiua Meacfly njiacTHHaMH, a odBeMHaa nponaocTB (HanpHMep IIHC)

C yB8 JIHH8HK8M BC yM8HBIIia8TCH. MHTepeCHO OTM8THTB, HTO npH 
TOJiiuHue cjioh 0,001 m JiwnKOCTB npn OBK CBH3aHa c BC cootho-  

uieHH8M pomaJr  IZ|'’ 2  * IC|3 'exP  ^ - 2 » 6 8  ) ,  KOTopoe no ipopMe 

noflodHO / 6 /  ; nudo doñee npocTbiM PDm = 12 • IO3 • (1-0,148 
OTKJIOHHeTCH Ha ¿0% TOJIBKO OflHa TOHKa npH BC = 3,01; COBep- 
1U8HH0 aHaJiomnHo otkjioh8Hhb a j i h  IIHC h 11B ( cm. Tadji. 3).
TaKMM odpa30M, c yBejinneHHeM tojuhhhh cjioh H3MepneTCH yace He 
JIMnKOCTB B HHCTOM BMfl8, 3 BMeCTe C odieMHblMH CB0MCTB3MH.
MaKCHMyM Ha kphbhx JinmcocTH aocTHraeTCH 3a oaho h to ace BpeMH 
KyTTepoBaHHH, aaace ecjin npn h3msp8HMHx TOJiiitMHa cjioh Rapina 

Meacay njiacTHHaMH dbuia pa3How.
KpuBan 5 Ha pnc. 6 noKa3HBaeT H3MeHeHHe othocht8jibhoIí
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raiiKocTH npn pa3MqiioM bpbmbhh KyTTepoBaHMH. Ee xapaicirep n o -  

floöeH xapaKTepy kpmbhx sjih caBuroBux cboMctb. AHauHTnqecKaH 

3aBHCHMOCTB, OIIHCHBaBmaH KpHBy!0 5, MMeeT BMfl ypaBH8HMH 7, 

3HaqeHHH KoaçppHeHTOB -  b Taön. 4.

Ilpn H3M8H6Hnn jinnKocrn ipapuia qepe3 cyiKH OBK ocTaeTcn 

H8H3M8HHblM, a  f 5 0  m (M , yM8HBlHa8TCH npMMepHO Ha 1 0 % .  KpHBaH

noaoôHa KpnBoiî, noJiyqeHHoiî cpa3y ace nociie KyTTepoBaHMH 

(papma. 3tM yCJIOBKH nOÆHOCTBK) COXpaHHIOTCH ÆJIH ÆByX BUÔpaHHHX 

TojimnH cjioeB ipapma.

TaKHM o6pa30M, ycTaHOBJieH MexaHHSM h3M8hbhhh jihiikocth bo 

BpeMH KyTTepoBaHMH n npn pa3JinqH0M BC; HaifäeHH aHanimiqecHHe 

saBHCMMocTH fljiH pacqeïa ee aÓconioTHoií BejinqnHu, a Tanate 

MaKCHMaJiBHue 3HaqeHHH jimiikocth h cooTBeTCTByioinee mm OBK.

Rpn MeHBiueM TorapHe cjioh b ÔoJiimeM Mepe npoHBJiHeicH asre3HH, 

no3TOfiy aßcojiiOTHbie 3HaqeHHH jihiikocth oTxnqaiOTCH donee pe3K0, 

8eM npn tojictom cjioe, Korsa b ÖojiiineM Mepe peajiM3yeTCH Kore

a n .  WcnoHL3yeMbiii npndop ajih m3M8P8hmh jimiikocth npoBepeH 

8a npaKTKKe h motot öhtb peKOMeHsoBaH mh JiaôopaiopHHx nc- 

c-'ie,zi;oBaHHM.

yfl8JIBHaH 3JieKTP0nP0B0flH0CTB

3jieKTponpoBoaHocTB npn I8°C onpeaejiHjin æjih Bcex npo6 

Çapuia. KpoMe Toro, nccJieaoBann TeMnepaTypHbie 3aBncnMocTn 

38eKTponpoBOflHocTH y npoô çapuia qepe3 osHy no BpsMeHn KyTTe— 

PoBaHHH, T .e. flJiH n, iy  n y i ,

Kan n c n e / iO B a n o  o r a a a T B ,  B J i e K T p o n p o B O f l H o c T t  b o  BpeMH 

8yTTepoBaH«H qpe3BuqawHo M3MeHqnBa. B npoTHBonoJioacHocTi bc8m
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ocTaJiBHHM peojiorwqecKHM 3KcnepnMeHTaM Ha kpmbhx -aS C ^ }  

HMeeTCH H8CK0JIBK0 3KCTp8MyMOB (flO neTbipex). IIpH 3T0M, OflHO 

H TO 3C8 BP8MH KyTT8pOB8HMfl B OÓJiaCTM OBK npH U ^  2 ,4  fla-

eT M8HB111H8 SKcrpeMaJiLHue 3HaneHHH s e  , npn 2 ,4  “

0'oJiBiune. KpHBbie 5 m 6 Ha pno. 7 noKa3UBaioT 3haneHHH sJieKTpo- 

npOBOflHOCTH npH OBK, HaftfleHHOM, C00TB8TCTB8HH0 , no JlHnKOCTM 

m npeaeJiBHOMy HanpaaceHMio caBMra.

BpeMH KyTT8pOB3HMH, npH KOTOPOM flOCTiiraiOTCfl 3KCTp8MaJIB- 

Hbie 3HaneHHH ¿e , xapaKTepM3yeTCH kpmbhmm I sjih BK h 2 ajih 

MK ( cm. pnc. 7 ). PaccuoTpeHue 3aBHCMM0CT8ñ He n o 3 B O J i n e T  

caeJiaTB CTOJIB 0 S H 0 3 H a n H U X  BHBOflOB, KaK 3 T 0  tíbIJIO B03M02CH0 npH 

paccMO'rpeHHM Bcex ocTajitHux napaMeTpoB npopecca.

C yB8JinneHH8M BG a? BHanane yBejiunMBaeTCH pa3K0, socth-  

ran HanóojiBiuero 3HaneHHH b odnacTH KpHTuneCKoro BC / 2 , 4 /, 

3aTebf H8CKOJIBKO yM8HBU188TCH (KpHBH8 3 SJIH BK, 4 flJIH MK). ÜPM 

3tom cjieayeT ynHTbiBaTB, hto KpHBbie 3, 4 Ha pnc. 7 noKa3UBa- 

íot 3HaneHHH 3Ji8KTponpoBoaHocT8íí npH BpeMeHH KyTTepoBaHHH, 

COOTBeTCTByKUUHX KPMBUM I «2. yBeJIHHeHHe ae OÓT.HCHH8TCH dOJIBIUH«

yuacTueM amcnepcHoHHoií cpeau b npoBOSHMocTM Tona.

TewnepaTypHHe h3M8H8hhh sjieKTponpoBOflHocTH hocht n p a K -  

T H n ecK H  JiHHewHbiM h n o J io M T e j iB H b iM  xapaKTep s o  T e M n e p a T y p b i  

48-52°C / 3 5 /. 3aTeM HHTeHCMBHOCTB ee pocTa noH uacaeTC H  3a 

Ó n e T  BbIfl8JI8HMH d y J I B O H a ,  HTO C B H 3 3 H 0  C f l e H a T y p a i í H e í í  d e J IK O B .

Hpn i'eMnepaType b npeaenax 50-72°C CJieayei roBopHTB yace o np 

BOflHMOCTH CJIOKHOK CHCTeUbl ipapiil -Ó yjIBO H . r ip n  72°C 3Han8HHH 

S J ie K T p o n p o B O S H o c T H  Ha 1 —LQf/o MeHBine 3 K C T p a n o J i n p o B aH H Ux S H a n e
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hhë no nepBOHanajiLHoä oönacTH.

ïeMnepaTypHue h3M8H8Hmh aKCTpeMauBHOH a JieKTponpoBoflHocTH 

ïïpn pa3jinnH0M BC (npiiBue 3, 4 Ha pue. 7) b npesenax Teiine- 

PaTyp I8-50°C onucuBaioTCH ÿjopMyjioM:

X  - I02 = 0,6  ÿ  + p, 035¿  [ z  -  ( u „ -  2,45/  J  , /IO/

Tfle HJI8H B npHMHX C K O Ô KaX ÔepeTCH no aÓCOJIÍOTHOM B8Jihhmh8 ,

-  TeMnepaxypa ipapuia,

aunnpHnecKHe KoacpipuiiMeHTu

SJiH BK Cÿ = 0 , 8 4 ;  Z= I ;
flJiH MK Cj, = 0 , 9 4 ;  z  = 1,29.

IIoJiyneHHaH 3aBH0HM0CTB npimeHHMa npw 2 ,1 5 -^  U #  ^  2 ,8 .

AnnpoKCHMapHH kphbux npHMHMH npoBeaeHa c ouihökom, He npeBHma- 

»meË -  4%. ÛTKJioHeHHe SKcnepHMeHTa jibhhx naHHbix ot BbinwcjieH- 

Hi¡x, T. e . oôman ouiHôKa M3Mep8HHM h oßpaöoTKM JieJKHT b npeflenax 

" 10%. XapaKTepHUM jjih Bcex sKcnepHMeHTOB hbjihmtch ôojiee 

BüooKHe HHCjieHHbie 3HaH8HHH CBOHCTB npn oßpaßonce gjapuia Ha 
MK.

TaKHM 0Öpa30M, yaeJIBHaH 3JieKTpOIipOBOÂHOCTB HBJIH8TCH 

^PesBHnaËHo tohkom, nyBCTBMTejiBHoß xapaKTepwcTHKOË gpquia. 3a- 

Bmchmoctb ee ot ajiht8jibhocth nyiTepoBaHHH MeeT HecKOJiBKo skc^p 

TP8ManBHHX 3HaneHHË. üpw T e M n e p a ry p e  H anana HHTeHCHBHoß n e H a -  

TyPamiH ÖeJIKOB ( OKOJIO 5 0 ° C )  HaßjIIOflaeTCH H3JI0M 3aBHCWM0CTM 

3jI8 K T p o n p o B o sH o cT H .B  tcanecTB e oÔb8ktiibhoë xapaKTepncTMKM n p o -  

I i8 cc a ,  H apnsy  c  s p y  mmm CBOËCTBaMH, H enecoodpa3H O  n c n o J i B 3 o -  

ÈaTB M eiofl  HenpepbiBHoro e e  H3MepeHHH b noTOKe.
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HeKOTopbie aHepreTMnecKMe xapaKTSPMCTMKM 

KYTTSPOBaHHH

PeoJioranecKMe mccjissobshmh h nojiyneHHbie no hmm oöodme- 

HHH n03B0JIHJIH HaÉÍTH np0H3B0flHTeJIBHOCTL ItyTTepa, HCXOflH H¡3 

OBK m KMH8MaTnnecKnx xapaKTepncMK m3iumh. W3MepeHMe B0 3 p acia-  

HHH TeMnepaiypu b naine Kynepa m pa3BMBaeMoii pencyipM uexaHH3- 

MOM noJie3Hoîi MOIHHOCTH saei B03M0M0CTB nofloiíTH k pacneiy 3 Hep" 

reMnecKHx xapaKTepMCTMK KynepoBaHMH.

OcHOBbiBancB Ha ypaBHeHMK /5/ h HMHeinaTHnecKOß xapaKTep«0'  

TMKe, äjih MK h BK BbiBeaeHo odoÖmeHHoe ypaBHeHMe:

llocjiesHee ysoÖHo TeM, h i o  cosepMT o c h o b h h 8  KMHeMaTMne0" 

km  e xapaKTepMCTMKM KyTTepoB, m ,  BepoHTHo, M03K8T öbiTB pacnpo- 
CTpaHeHo Ha flpyrne TMno-pa3Mepbi t/ianiMH s j i h  TOHKoro H3 MejiBne- 

HMH. 0TKJIOH8HM8 3KCn8pHM8HTaJIBHbIX ÆaHHhlX OT KpHBOñ no ypaBH8-

HHK) / I I /  He npeBHinaeT -  3Jo. CmemyeT 3aM8THTB, hto OBK npP 

KyTTepoBaHMM ro B H K B e ro  MHca Bbicinero c o p i a ,  He c o s e p s ca m e ro  

npaKTMnecKM coesMHHTejibHyio TKaHB, yMeHBinaeica Ha 25-35%. 

KO.nocKOJiBKy ipapni pyccKMx cocmcok M3 Tanoro MHca He M3 roioB" 

JIHKDT, cneUMaJIBHbIX MCCJieflOBaHMM He npOBOÄMJIH.

OdoömeHHan KMHeMaTMnecKan xapaKiepMCTMKa Kynepa ynnibi®8 

ei peacymyio cnocoÖHociB , CKopociB BpameHMH h o k h  no HaP' 

6oJiBineMy paflnycy Wn m c k o p o c t b  noaanp Rapina nos pemyinnM 

M8X3HM3M no ocM BpameHMH H OK M ĉp :

W f M
H -  ^9 ^
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yflejiBHaa psacyman ciiocoöhoctb MexaHH3Ma /32/ onpe^ejineTca 

3aBHCHMOCï£IO:

fix’, -  C00TB8TCTB8HH0 HMCJIO OÖOpOTOB qaillH KyTTepa 

H hoksM b mhh,

M -  Macea çaprna b icyTTepe,

/2 -  paccTOHHue ot och BpameHHH qauiH ro och 

BpameHHH HOK80,

<?H -  p a s n y e  Horna so KpaîiHeîi Toqra, 

ß  -  njioTHocTB çapma ( mojkho iiphhhtb 1000 Kr/M5) ,  

^  -  njiomaflB ce^eHHH hojkom cjioh gjapuia 3 a  o s iin

UocKOJiBKy Meacsy nepHçepHHHoM KpoMKOH Hosca h qaiueñ K y i T e -

Ilpn BenH'iHne 3a3opa Meacsy qanieM h hohom 0 ,005  i i ^ ff 

' 0 , 9 2  f̂ eot  ̂ Ko3(Jk)jHij;h8Ht (0 ,9 2 )  yBennquBaeTCH npii yBejinqe-

IIpH KyTTepOBaHHH flOBOJIBHO CyiH8CTB8HH0 nOBHUiaeTCH T8M-

rse <2 -  qncjio HoaceS,

oÖopoT.

Bcersa HMeeTCH 3a3op ( h , ß  ) ,  to seMCTBHTejiBHaH miomas*» 

M8HBine reoMeTpHqecKOii, onpesejineMoS no ypaBHeHHio Tena 

BPaiH8HHH, Ha B8JiHqHny njiomaflH 3a3opa, T .e .

/IV.
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OcodeHHo B8JMK TeMn HapacTaHMH TeMnepaTypn b nepBue mh-  

HyTH KyTT8pOB3HHH. IIpM KyTT8pOB3HHM no npHHHTOfí MeTOflVIKe, 8CJIH 

dbi 3arpyffiajiac£ bch cMeci. BMecTe, ee TeMnepaTypa duna ot 5 

flo 7,5°C.  K TP8TB8M, qeTBepTOfi MHHyTe oHa noBbiuiaJiacB b 2-3 

pa3a, npwneM doñee hht8hchbho b CMecvi c m8hbihmm cosepsaHueM 

Boflbi. B 9T0T na'íaJiBHbiíi nepuofl HeyCTaHOBHBiiieiicfl padoTbi nponc- 

XO£HT HaHdO êe M1ÍT8HCHBH08 H3M8JIBHeHMe, nepeMeuiHBaHvie gpapma C 

flodaBJmeMoü Boflofi m pacnpeflejieHue ero no nauie KyTTepa. W3Me- 

peHHe h 3anncB caMonHiiiyiuMM B8TTM8TpoM pa3BHBaeMo« moüihocth no- 

Ka3HBa8T, mto flBHraTeJiB padoTaei Ha npeaeBBHoií moiuhocth. llpn 

3arpy3Ke gjapma eaHHOBpeMeHHo donBiuviMH nopuHHMH, b momsht mx 

npoxoatfleHHH non HostaMH (2-4- cen) ABurarejiB padoTaeT c nepe- 

rpy3K0M b;o 25-40%. MaKCHMaJiBHan TeMnepaTypa 30°C dbuia nony- 

H8H3 Ha MK 3a 22 mmh.

B nepĤ epuiíHOM npncTeHHOM cjioe TeMnepaTypa Ha I - I , 5°C  

HH2C8  no cpaBHeHHK) c peHTpaJiBHOÉi nacTBK) noTona. Bce pacneiu 

npoBOflMJin no TeMnepaType ueHTpa. 2jih ycTaHOBHBiuerocH nepuo- 

fla padoTH odmee noBbiuieHvie TeMnepaTypu c mom8HT3 3arpy3KH ro - 

BHSHHbl M03K8T dUTB yflOBJISTBOpMTeJIBHO (c OlllHdKOM flO 15%) 0 np8 "  

fleJieHo no 3 aBHCHM0 CTH:

r ^ e  h¿  _  K03Cp<|)HHH8HT, 3 a B M C H ip f t  OT KHH8MaTHn8CKMX Xa-

paK TepncTH K  K y T T e p a ,  moiuhocth, pa3BHBaeMoü 

pesymMM M8xaHH3M0M, vi ynpyro-npoH H O C TH bix  

c b o ü c t b  CbipBH, fljm MK 0,217,  flJia BK 0 , 347;

C2 -  yfleJiBHan TenjioeMKocTB (Japiua, s a c /K r  r p a f l .
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BecBMa 3aMaH^HB0 aaTB KOsyipuMeHTy ̂  He tojibko KaqecTBeH- 

Hoe, HO H 0ÓB8KTMBH08 K0JII/H18CTB8HH08 000CH0BaHW8 C TeM, MTO- 

ÖH 3aBMCMM0CT£ / I 5 /  M02CH0 ÓUJIO ÖH MCn0JI£30BaT£ flJIH JH000ÍÍ Ma- 

uiHHu TOHKoro H3M8JiiqeHHH Maca. T.B. BaKyHu / 4 ,  5 / npeflJiaraeT 

B Ka^eCTBe XapaKTepMCTMKH ÄOflM. H3M8 JIBH8EMOIO IJIHCa MCn0JI£30BaT£ 

noKa3aT8JiB KyTTepoBaHUH , Toraa h! =10. OaHano, mmcjiobos 

B H a q e H H e  MoayjiH ynpyrocM c e s t h h  / I O 9  h/ m2/ ,  npM H H Toe BaxyH- 

Ueu, HHK3K He OÖOCHOBaiiO, Ilo HaillMM 3KCnepHM8HTaM / I 4 ,  3 5 /

BaîiaeHu 3HaH8HHH MoayjisM: npw caBMre 0,12 - IO5 ; npH oceBOM 

c®aTHM 2 * IO5 ; npid oöseM H O M  c k m k  60 - I0 5. M.H. KaMMeHKO n 

A.ü. IlejieeBa /2 0 / Haman 3Hau8HHH MoayaH ocesoro cscaTHH 

0>I *10^. B nojiB3y BeainiHHbi, npnHflToM BanyHueu, m o h h o  CK33aT6, 

oHa cooTBeiGTByeT b h c o k m k  c k o p o c t h m  cacaTHH, dojiBuie 10 u/cew, 
Koraa MHco Beaei ceda Kan MCTMHHo-ynpyroe Teao.

SççeKTHBHaH TenjioeM KocTB cpapiua c u c h c o k  p yccK M x / I 3 /  c o c -
n

^ B a a e T  3,94 »10° a n / n r  r p a a .  E cjim B ocn o jiB 3 0 B a T B C H  npaBHjioM 

a4iWTHBHOCTH / 2 7 /  flJIH ee onpefleJieHMH, TO ÄJIH BC8X 0Öpa3U0B 

nPeaeJIU M3M8H8HHH (.3,92 + 3 , 94)"I03 . llpu alow T8IUI08MK0CTB 

cyxoro Maca 2,3 *10^, Mpa-cupua 4,19 • IO2.

B n p o M 3 B O a C T B O H H U X  yC aO BM H X  npH K y T Ï  8 p  O B 3  H M H nOBbUH8HM8 

r 8 M n e p a r y p H  3 H a a M T e a £ H o  h m m ,  T a K  k s k  b  gpapui a o d a ß a a e T c a  a e a  

c  B o s o ü  n p n  0 ° C .  T o r a a  b  p a c a e r a y i o  ¿ o p M y a y  c a e a y e T  b b 8 ctm ho— 

nP a B K y  Ha CKpHTyio T e n a o r y  n a a B a e H H a  J i n a a  ( 0 =  0 , 3 3 5 * I 0 6  a s / K r ) ,
Q■ r t /i

* e * M3 i ipaBoii  qacTM / I 5 /  B tm e cT B  , r a e  m ^ -  KoawqecTBO
a M

^fla b Kr, 3arpyi:aeM08 b K ynep.

Ilo KoaHMeCTBy noaBeaeHHoro Tenaa G -CM a i  »Hcxoaa M3 

/IS/, mohho oripeaejiMTB pa3BMBaeMyio penymMM m8X3hm3mom moiii-  

ioc * i :  Q

~ G O ^  ê z  /I6/J f -
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CjieayeT ynecTB npn HcnoJiB30BaHHH / I 6 / ,  nxo nam  ecjin b 

KyTTftp so tíaB JiH eTRH  j i e a ,  nonp aBK a  b  / I 5 / He b b o a h t c h .

Ha pnc. 8 npe7ICTaBJieHBl THnHHHN8 KpHBUe H3MeHeHHH MOIUHOC- 

th no flJiHTeJiBHOCTH KyTTepoBaHMH Ha MK. noKaaaHHH BaTTMeTpa 

CKpMBan 4 }  flJiH y c T a H O B M B ii i e r o c H  n e p n o a a  BoepaCTaBT npw 4 -6  mhh. 

K 3TOMy BP8M8HH OCHOBHaH MaCCa MHC3 M 3M 8 JIB H e H a .  3 a i e M  H a n M -  

HaeTCH cnafl moiuhoctm ; HeKOTopan 3asep m a m flanee B03pacxaHne 

ee HadmoflaeTca npw OBK.

KpnBaH 3 nocTpoeHa no xeMnepaiyne ipapuia CypaBHeHMe 1 6 ) .

3a HanaJiBHyio npnHHTa TeMnepaTypa npw 4 m h h. KyTTepoBaHMH,
Koraa HCTHHHafl moiuhogtb (no BaTTMeTpy) Han dominan. Momo 

CHHTaTB, HTO KpMB3H 3 MOHOTOHHO ydbIBa8T, nOflHMHHHCB 3KC00H6H- 

UwaJiBHOMy 3aKOHy. WHiepecHo otm8tmtb, hto npn nepeKyTTepoBaHíW 

gpapma KpuBbie 3 m 4 cdmacaioTCH. Moihhoctb, BHHHcneHHaH no TeM- 

nepaType (Temiy) ot caMoro Hanana nponecca (KpMBHe I m 2 ) ,  

noJiynaexcH doJiBiae mctmhhoH no BaTTMeTpy. 3 tot, Ka3aJiocB du, 

napaflOKC odT>HCHH8TCH npocTO. B HanaJiBHuü nepnofl, Kan oTMene— 

ho, KyTTep pasBMBaeT uaKCHuajiBHyK) moahoctb. IIpHodpeTaeMuM ¿pop' 

uifiM 3anac Temía cyuMnpyeTOH m yBejinqHBaeT KaacymyiocH moahoctb 

Ha npoTHseHMM Bcero flaJiBHeiíiiiero npouecca.

TaKMM o d p a 3 o M  H a ü s e H a  o d o d m e H H a a  3 a B H C M u o c T B  a j i h  p a c n e i a  

OnTMMaJlBHOrO BP8M 8H H  K y T T e p o B a H M H  H3 JIIOtíoH M3 H C C JienO BaH H H X 

MalUMH. n o J iy n e H H U  f la H H u e  flflH o n p e f l e n e H H H  p o c x a  T e u n e p a T y p u  

n p n  K y T T e p o B a H M H  i o h h  no 3B O JiH io T  3 a p a H 8 e  y T a H O B H T B  T e M n e p a T y p y  

ipapiiia npw OBK m ,  e c n n  oH a 0K a 3 H B a e T C H  B u m e H o p r n ,  npHHHTB 

u e p u  k  e e  yueHBiueHHK) ( f lo d a B H H T B  B u e c T o  BO flu  J i e a ,  n e p e o x J i a n c f l a í 1’
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MHCO H T .í u ) .  Ha KPHBUX MOIHHOCTH no BaTTM8Tpy OTMe^eH ropu- 

30HT3JTBHU1Í ytjaCTOK, COOTBBTCTByiOlHMM OBK. M3M8H8HH8 TeMIiepa- 

Typn $apma CBH3aHo c moiuhdcisb, pa3BMBaeMoîi peæymHM MexaHH3M0M.

H3MEHEHIÄE OBBEMHHX GBOMCTB OAPIUA 
nPM i'EPwüOBPABOTKE

Ot KaÄfloro oópa3pa Rapina æjih nccjieaoBaHUH npw aaBJieHM

ro , HccjieaoBaM npn saBJifiHHM 3,12 *I05 h 10,6 *I05. IlocjieaHee 

oßycjioBJieHO T8U, w o  BpeMH KyT'fepoBaHHH qeTBepToií npoóu öjih3 ko 

k onTMMajiBHOMy. Ha pue. 9 npeflCTaBJieHbi khh8th^8Ckm8 KpHBbie 

flegpopuauMH ; cooTBeTCTByjoiune saBJieHMH yKaaaHH ÖyKBaMH a , 6 ,  b ,

0 T H 0 C K T 8 JIB H y i0  OÖBeMHyiO Se$OpMaUHK) BblMMCJIHJIH no H3M8H8HHH) 

oÖB8Ma, npmwii adconioTHoe yueHBiiieHne odBeiia eqnTajin nojiora-

rae £ { p t } - oraocMTeJiBHaH flecpopMapnH ripa saBJieHHHyfr
H BP8M8HH ero SeßCTBHH ¿ ,

Yu -  Ka^ajiBHUM OÖB8M çapwa b npndope nocjie rioa-

ero fleücTBHH 2” ,

L J -  BbicoTa npn cooTBeTCTByioiueM odseMe.
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Iloa fleMCTBMeii aaBJieHHH ¿ ¿ Z J  ysesMiMBaeTCH (c m.pue.9). 
HandoJiBuiH8 H3ueHeHHH npoHcxoaHT b nepBtie 20 cen, aaJiBHeiiuiee 
yB8JIHH8HK8 SeqpopMaiplH ( b T8M8HH8 180 Cen) COCTaBJIH8T BC8T0 

0 ,2  * 0,8%. IloayHeHHbie KMHeTwqecKMe ypaBHeHHH /I4, 26/, enpa- 
Bea/iHBue b odiiacTH njiacTHiiecKMx aegopMapnü ( p  }  3 ,5  •I0'J) ,  

aaioT ouiHöKy so ^15%. B cbh3H c sthm KHHeTimecKoe ypaBHeHHe
3aM8HMJIH ÖOJiee npOCTUM KOH8HHBIM:

¿ (yS 180) = 2-IQ" 2 ( / ?  - I 0 " 5 ) ° ’ 6 3 , / I 8/

KOTOpoe 0XB3THBaeT BCIO OÖJiaCTB HCCJieaOBaHHblX S3BJI8HMÜ, ho 

3KCnepMM8HTaJIBHHe TOHKH OTKJIOHHIOTCH SO ±20%. CT0./IB ÖOJIBfflaH 

OfflHÖKa 0ÖyCS0BJI8Ha pa3JIHHHUMH BSaäCHOCTBIO, MpHOCTBlO H CTenBHBK) 

H3M8JIBH8HHH MHC3 H BHpOKMM SMana30H0M H3M8H8HMH S3BJI8HHH,

xapaKTepHUM s j i h  3 o h  MrHOBSHHofi ynpyrocTH, ynpyroro n o e n e s^ ® ^  

m njiaCTHHSCKHx aeipopMasMii. K cosaseHHio, He ysaJiocB odHapyacHTB 

33BM C M M 0CTB M82CSy BöJIMHMHOfi S8(£OpMaSMM H BP8M8H8H KyTT8pOBaHHfl* 

HpH H3M8peHHHX Ha KOHCHCTOM8Tpe CyiH8CTB8HH08 BJIMHHH8 Ha pesySi»' 

TST OKa3iJBaiOT saate H8 3HaHMT8JIBHbI8 M3M8H8HMH MCXOSHOI'0 0ÖB8Ma, 

HanpHMep, 3a chst Hannuun MaJiefúiinx B03symHHx ny3BipBK0B. Iloatco 

My pa3JiHHHH aÖcoJHOTHoä seipopkiauHH Rapina no Bucoie b 0 ,0 2  mm, 

OTMenaeMue s m  npoö, KyTTepoBaHHux pa3Hoe BpeMH, con3MepwMU 

C OLUMÖKOH 3KCIiepHM8HTa. JeJiaTB KaKH8-JIMdO BblBO SH , OCHOBHBa- 

h c b  Ha 3 T o m ,  He uejiecoodpa3Ho. PemeHHe Bonpoca dyaeT s o c t o -  

Bep H tiM  t o s b k o  Torsa, Korsa odíe m padoHeft nacTM npedopa dyseT 

yBeswqeH so 0 ,0 4  *  0 ,0 5  Kr BMecTO cyaecTByioinero 0 ,005  Kr.

Ilo KHHeTHHecKMM KpHBUM h Macee Rapina b npwdope oKaaasod1
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B03M0KHHM  o n p e a e J i M T B  e r o  i i j i o t h o c t b  (  J >  k t / u ö ) .  B o B c e x  

3 K c n e p n M 8 H T a x  Bbi^H CJieH H ue B e j iH q H H u  b  u p e a e J i a x  -  3% c o r n a c y i o T -  

c a  c  n o j i y q e H H o i i  p a n e e  ^ o p y y j i o M  zuih R a p in a  a o K u o p c K o M  KOJiÖacbi 

/ I V  b o ö j i a c M  ÄaBJieHHM P  • IO - -̂  = 0 , 3  *  1 5  :

J ^ =  1037 -  (2 9 0 ^ +  1 0 ,5  LT ) + 2 2  f y P  / I 9 / .

O i H ö n a  /I9/ yMeHBuiHTCH ä o  -  1 , 5 % ,  e c j iM  Koaigy jim M eH T n e -  

Pefl j i o r a p n i p u o M  y B e J i K q H T B  ao 2 5  ripn  P  ) >  2  - 1 0 ^  n yMeHBiiiHTB ao 
2 0  n p n  P<i i o ^  h / m ^ .  II j i o t h o c t b  ipapnia H B Jin e T C H  BaacHUM n o K a 3 a -  

l e j i s M  a m  p e o J i o r n q e C K H X  n n e r u i o T e x H H q e c K n x  p a c q e T O B .  £.111. Cth-  

B e H c o H ,  /39/ n p e z u i a r a e T  y c T p o i i c T B O  H e n p e p t J B H o r o  k o h t p o j i h  k o -  

fluqecTBa utupa b k a p i n e ,  ocHOBaHHoe Ha M3MeHeHHM i u o t h o c t h .

II j i o t h o c t b  r o T o s o r o  n p o a y K T a  n o c j ie  b b p k h  m oxaaaaeHHH Ha 

I  *  1 , 5 %  MeHBiiie njioTHocTM n o s  3THM Ke aaBJieHMeu c u p o r o  (Jjapuia 

n e p e a  BapKoia. IIpu B a p n e  qacTMqHO y a a j i n e T c a  öyjiBOH m acMp -  u a c -  

° a  Rapina y u e H B i i ia e ic a ,  h o  oaHOBpeMeHHo yM eiiBiuaeTca m o ö b b m  Ha 

BeawqHHy cooTBeTCTByioinyio oöneMy BhiaejieHHoro ö y jiB O H a;  c  a p y r o i i  

c TopoHhi o ö b b m  Taicsce y B e j i i iq a B a e T c a  3 a  c a e r  yBejiMaeHHa odseMa 

fleH aiypupoBaH H ux öeiiKOB MHca. 3 t m  Tpu pa3HopoaHbix n p o i j e c c a  

Bl>i3biBaioT yKaaanHoe M3MeH8HM8 h j i o t h o c t m .

Ha KMHeTHqecKHx kpmbhx (cm. pue. 9) c MOMeHTa Hanana 
BapKH, T.e. ot 180 cbk. m aajiee, aegjopMauMH yMenBiuaioTCH npM 
^ÖOM aaBJieHHM. npH HaMM8HBIliBM flaBJI8HMH (0 ,3 1 2  •10'*) OHH 
^epexoaaT b OTpupaTejiiHyio odJiacTB,s.e. 0ÖB8M Rapina cia- 
Sobhtch ÖoJiMie HaqajiBHoro. OÖbhchmtb TaKoe pe3Koe yBejmeHne 
° ö'HeMa TenjioBUM pacuiHpeKMeM, kohchho, HejiB3H* £o chx nop oÖBeM- 

Seipopuaipio rapina npw HarpesaHMH cneunajiBHo He oöcjieaoBaJiM. 
^•TiijiBrHep /40/ 3aMenaeT, hto TennoBaa aeHaTypaipa conpoBo-
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KS38TCH HpKO Bbipa3K8HHblMH CTpyKTypHBIMM H3M8H8HKHMH MHC3 ; Cap-  

Konjia3i¿a H3M8HH8T o6b 8m m pa3pyuiaeTCH. A.A. Cokojiob /36/ ot-  

Me^aei oCteiíHoe pacuinpeHiie ipapuia noa aeviCTBneM HarpeBa, koto-  

poe doaBine paiiiHpeHua odoacmn ; c ñpyroií ctopohh, ueaafl MHiuua 

npH TeMnepaiype encono A5°C coitpamaeTCH. OneBnano, pacumpeHue 

ipapma b ochobhom npoHcxoflHT 3a caeT h3M8D8hmh KOHprypaiiHH 

^ndpnjiJinpHux m pa3B8pmBaHMH penen rnodyaHpHbix dejiKOB npn odfl 

33T8JIBHOM IipHCyTCTBHH BOflH. ÜJiaBHOe yMenBIIieHHe flê OPMaiíHH 

( cm. pnc. 9) ripoMCxoflHT M3-3a Toro, hto TeMnepaTypa gpapuia no 

CJIOHM H3M8HH8TCH nOCTeneHHO.

yM8H£ui8HM8 OTHOCirtTejiBHoií aeipopMapHH ¿papilla npn HarpeBaHW11» 

BH3B3HH08 yB8aMH8HH8M 0G'B8Ma, MOKHO 0XapaKT8pH30BaT£ yfl8JliH0¿'I 

odBeMHOH paóoTOü aeypopMaunn:

/J y d  ~ ’  P [& ( /S O )~  <Ss77¿n]= p  á<§  ̂ ^

rae c£ (1 8 0 ) ,  OTHOCKTeaBHHe aecpopMaiíHH nepea Harpe-

B3HM8M H npn aOCTHffieHHH MaKCHMaJIBHOrO 

odieMa 3a bdsmh ; 

a & -  pa3HodB aecpopuamiM;

J ¡  -  padoTa aeipopMapHH.

AHaJiHMnecKan odpadoTKa 3KcnepwM8HTaJi£Hbix aaHHbix no3B0 

amia HaíiTM pacHeTHyra 3aBncnM0CTB. ilpn oTKanHeHnn aKcnepMeH-* 

TaaBHHX aaHHbix hb doaee -  8%:

4 / á ^ P -A & =  ¿ ’ •IO3 ( P  -ID "5 ) aac/u3 / 2 I / .
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r a e  é,/7 - sM M p im ecK H e KosippiuHeHTH:

6= I . «  -  I ,8 2 (4 ¿ -2 ,4 ) , n  =0,713 -  0 ,I 8 2 ( ^ - 2 ,4 )  npH 2<2v¿42,4; 

¿  = 1,43 -  0 ,5 5 (4 ¿ -2 ,4 ), /7 =0,713 -  0 ,0 5 5 (^ -2 ,4 )  npn 2 , 4 4 ^ 3

MMiiMMyM yaeJiiHOM paooTbi npHxoflHTCH Ha KpnTHnecKoe BC 

/2 , 4 /.  lio yflejiBHoü odí>eMHoií padoTe fl e (pop Ma uh h mohho bhumcjimtb 

i,3MeH8HHe oöneMa ¿ '1 $  jP "  y . HadjiioflaeTCH t8HA8humh

öOBhimeHHH TeMnepaTypu tohkh f t )  npn yBejiMneHHM BC:

4ah ¿/h = 2 * 2,1 TeMriepaïypa b 3toM Tonne okojio 55°C; ajih 

¿Vh = 2 ,5  * 2,6 okojio 60°C h ajih = 3  okojio 65°C . IIpH 

^3Mejiiu8HHH Maca Ha MK TeMnepaTypu MMHMMyMa AeipopMauMii CHuaca- 

^ ch npHMepHo Ha I0-20°C, noBHflHMOMy 3a cneT xyfliuero h3 M8 jib—
^SHHH C 0 8 f lH H H T 8 JIBHOïi TK3HH •

OTMeueHHuö stp^eKT yBejiHH8HHH oÖBeMa npH HarpeBe çapma h 

^ojiHuecTBeHHue odocHOBaHHH npouecca HMeioT dojiBiuoe npaKTHuecKoe 

3liaueHMe ajih  npoeKTHpoBaHHH annapaTOB, b  KOTopux gjapm HarpeBa- 

eTcu b  3aMKHymx tpopMax, ajih  oiipeflöJieHHH npoHHocTHux xapaKTe- 

P̂ CTHK KOJIÖaCHOM OÖOJIOHKH C yneTOM ee B03M0HH0ä paCTHJKHMOCTH 

* T-A.

Il pH AajiBH8Hiii8M HarpeBaHHH (papiua a o  t o t o b h o c t h  AeçopiiauHH 

4 B e j iH HHBaK)TCHi a  o d n e M  y M e H B ii ia e T C H . S t o  b  n e p B y i o  o n e p e f l B  c b h -  

3 3H o c  HHT8HCHBHHM 0 T A 8 JI8 H H 8 M  p a c n j i a B J i e H H o r o  HHpa H O yjIBO H a 

c q e T  yM8HBiü8HHH r H f l p a T a u n n  d e j iK O B U x  B e f l e c T B .  n p o u e c c  M a c c o -  

0 l 4auM  n p n  B a p K e  b  (popMe o T J iM n a e T C H  o t  n p o u e c c a  npH B a p n e  b  o d o -  

ÍOtiK e HajiHUHeM n o T e p B  u t u p a .  B J i a r o o T f l a n a  b  A B y x  c j i y n a a x  -  a H a -  

JlQr n H H a ,  h o  B U f le j ie H H e  acnpa H a K J ia f lb iB a e T  c b o i o  c n e u H p K y :  Ha r p a -  

^ K a x  / ¿ iC y fe ic C T p e M y M  o T c y T C T B y e T .
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KoiiHuecTBo OTfleaeHHoro dyjiBOHa h acupa ( ¿ P )  k HauaJiBHoiá 

Macee (¡¡apiua ( ) odosHaueHO /77mc. :

= 0 ,0 7  L/«  + 3 ,6  - I 0 " 3 C # * I 0 - 5 ) , ,  / 2 2 /
^  /%/ —

KOHê Hyio Maccy Rapiña Momo BbiuMCJiMTB no:

/t^ , = -  0 ,0 7  I P  - 3 , 6  - I 0 “ 3 ( / ’ •IO- 5 ) /  / 2 3 /

3abhcmmoctb 22 m 23 cripaBeflJiMBbi npa 2 < 2 ^ 4 2 ,8  npn OBK Ha 

MK h BK íi,jih MCCJieAOBaHHoro snana30Ha aaBJieHHii. B KauecTBe npn- 

Mepa Hume npiiBefleHH 3 KCiiepnMeHTaJiBHue AaHHHue , noJiyueHHhie npw

P  = 0 ,3 1 2  • IO5 :

u * 2 ,06 2,55

t K, MHH 5 7 12 5 7 12

ST?otc 0 ,2 0 0 ,142 0,162 0 ,222 0,180 0 ,207  _

K aK  BMAHO, MMHMMyM / ^ n p H X O f l H T C f l  Ha o d j i a c T B  OBK.

TepMorpaMt/íbi BapKM (papuia no3BOJinjin b u u h c j i h t b  KoaJiiHHHeHT

T eM n ep aiy p o n p oB O flH ocT H  22 .  Mofeen, K o i o p u i í  ajih MHTepBaJia T e u n e -
—8 - 8

p a i ’y p  50-7I°C jieaosi b npeflejiax ot 6 *10 ao 15 *10 . 0  yse-
jiMueHHeM BC CL yBeJiHHMBaeTCH, uto corJiacyeTca c pe3yjiBTaTatóM 

II.Masypa h JI.BoMica /2 9 / .  lio B.H. MacmcoBy, B.M. ropdaTOBy « 

Ü.C.rHoeBOMy / I 3 /  ajih $apiua pyccKHX cochcokC*= 12,2 *10 .

r.K.BaóanoB / I , 2 /  flJiH gjapma soKTopcKotí KOJidacu Harnea bobojibho 

dJH13KH8 3 Ha.U8 HKH (OKOJIO 14 *I0“8) .  3T0 H0Ka3UBaeT, UTO IlOJiy- 
ueHHue HaMH Ha KOHCHCTOMe'rpé Tennjiepa pe3yjiBTaTH HaxoflHTCH b 

C0 0 TB8 TCTBMH C flaHHUMH APyrHX aBTOpOB. HOCTafl'
OAnUonaHriDiA _  ̂ pfí-*

BBHHhlX 3KCnepiIM8HT0B He n 03B0JIH Jia  riOJiyUHTB/B8JIMUMH K03(£(pH1̂

Ta TeMnepaTyponpoBOflHocTM no cneayioiuHM HpnuHHaií. l/lcnojiB30BaH
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H ali b  H a u ie ä  p a u o i e  a K a n o p M M e T p  -  i p j i H H a p  KOHCM CTOM eTpa T e n -  

n j i e p a ,  c j i h u i k o m  M an n o  o Ö n e M y ;  BpeMH H a r p e B a  R a p in a  b  HeM 1 - 2  

m h h . ,  o h o  H e f l o c T a T o n n o  A m  p e r y n n p o B a H H H  T e n n o B o r o  p e a u M a  / 2 2 / .  

I l0 C T 3 B J ie H H b l8  3KCnepM M 8H TM  flaiOT BO3MO2KH0CTB C f l e n a T B  H e K O -

T o p a e  K a n e c T B e H H u e  b b ib o ä h . K o s g a p i i H e H T .  l e M n e p a i y p o n p o B o a H o c T M  

X a p a K T e p H 3 y ® T  M o n e K y n a p H U M  n e p e H o c  B H y T p e H H e ä ,  T e n j i o B o K  3 H e p -  

thh T e n a ,  K a n  O T M e n a e T  a K a a e M M K  A,B.JIhkob / 2 8 / .  B T o n n e  n e -  

P e r n d a  $yHKii;HM: o t h o c h t 8 n t H a n  H 3 ö H T o n H a n  T 8 u n e p a T y p a  -  B p e M H , 

K O T O p a a  C ySHBMTBJIBHUM  riOCTOHHCTBOM HaXOSMTCH B OÖJiaCTM

^ 8  *  5 3 ° ,  CL cHH acaeTCH  b  1 , 5  *  2 , 5  p a 3 a .  I Ip n  y K a 3 a H H o f t  T e M n e -  

P a T y p e  n o  A . A . C o K o n o B y  / 3 6 / ,  ¿ U T u n a r H e p y  / 4 - 0 / ,  A . C . B o j i B i u a -  

« O B y  H a p .  / 8 , 9 /  H a y H H a e T C H  HHTSHCMBHafl a e H a T y p a n ,H f l  Ö8JIKOB H 

MHUieqHUX BOJIOKOH. IipH Heiä M3M8HH10TCH T S n JIO  -  M 3 n 8 K T p O (J iH 3 H -  

' i e c K M e  C B O iíC T B a  ¿papua. C n e a o B a T e n t H o ,  f l e H a T y p a i p a  ö e n i t O B ,  a o -  

Qi n r a i o m a H  H a n ö o n B iu e f t  h h t 8HCMb h o c t h  n p n  5 0 ° C ,  h b j i h 8TC H  rn y ö o K H M  

$ U 3 m ie c K H M  n p o i i e c c o M ,  mshhioihm m  c r p y K T y p y  gpapuia h B c e  e r o  c b o m -  

° T B a .  llpMMppHO B 3 T 0 M  JKö OÖUaCTK T 8 M l í ¿ p a T y p  H aH HH a8TCH  HHT8H—

c MBHoe o T f le n e H M e  m h k o c t h  b  c n j i y  n a 3 B a H H c i x  n p u n n H  ( a e r M a p a i a -  

ö e n n o B  n n p o n . ) ,  h t o  B U S b m a e T  m o h h p h h m  n e p e n o c  T e n n a ,  T . e .  

^^MMHaioT B 3 a n M 0 f l e f i C T B 0 B a T B  A s a  i ip o T H B o n o j io Ä H H X  n p o y e c c a .

^ P o i i e c c  H a r p e B a  C B H 3aH  c  3 H e p r o n o a B o a o M  k  ypapiuy, n p o u e c c  o t -  

^®JI8HMH M flK O C T H  -  C OTBOflOM SH epPH M  OT p a p i l l a .  TOJIBKO yM8HB-

®e HneM f l o n n  M O Jie K y jiH p H o r o  n e p e H o c a  s H e p r m i  m o k h o  o Öb h c h h t b  

c Hw®eHne B8JiunH H bi . B OTM8H8HHHX p a d o T a x  /  1 , 2 , 1 3  / B

° ö f la c T H  5 0 - 7 0 ° C  o c  y B e n n n H B a e T C H  n o  cpaBH eH M io c  ö o n e e  h m 3 k o j i  

Te M i ie p a T y p o M ,  n o c K O J i n n y  Ha ipapui He a e i i e T B O B a n o  M 3 ö b iT o q n o e
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aaBJieHíie 0 0HT8HC0bhhíí MaccooóMeH c OKpyæaromeîi cpesoM ot- 
CyTCTBOBaJI.

C  9
CJieayeT otmctutb,d o  npw 0,312 *10 h/m xapaKTep 03- 

M8H8HMH yaenBHoM paóoTu, fleçopMaqHH 3a 180 ceK 0 KoaipgMipeHTa 
T8MnepaTyponpoBoaHOCTH ot BpeuieHH KyTTepoBaHHH noaoÓeH. Ta- 

Koe nosoöne oÖMCHHeTCH BHyTpeHHHM CTpoeHueii npoayKTa. IIoaTO- 
My BbiBOfl P.C.JIepHepa 0 3.T. Kudepa /27/ o He3aB0C0MOCT0 

Tenjio$H3nqecKHx xapaKTepucTHK ot CTpyKTypooöpa30B3HHH, cse- 
jiaHHbiîi np0 H3yqeHHM cycneH3HË EJIMH, HenpnM8HHM sjih çapuia.

TaKMM o6pa30M, b pe3yniTaTe npoBeneiiHUx 3KcnepHM8HT0B 
ydaHOBJieHO 03M8H8H08 o6i>eMa çpapma nos aaBJieH0eM 0 HaftseHa 

ero njioTHOCTB np0 h3M8H8K0H rapHocTM, BC h flaBJieHHH. ycTa- 

H0BJI6H 3ÇQ8KT yBeJI0q8H0H 00B8Ma (papilla npH T8pM00ÖpaÖ0TK8, HaM- 

aeHa paôoTa pacuiHpeHHH. OnpeseJieHu noTepu ôyjiBOHa 0 pacruiaB- 

jieHHoro Mpa, KOTopue 01iT8HC0bho pacTyT npH TeMnepaType BHiue 

aeHaiypauMM öshkob. ¿Ijih omcaHHH npopeccoB HawseHbi aHajiMTH^ec- 

KMe 33B0C0MOd0. Il0Ka3aH0, d O  BBJIĤ MHbl KO3(p(p0IÎ08HTa TeM- 

nepaTyponpoBOflHOCTH npesdaBJiHioT coÔoM H8K08 cyMMapHue, sip<peK- 

THBHH8 xapaKTepncTMK0, yti0THBaioipe upóse MpjiesyjiHpHoii TeMne- 

paTyponpoBOÂHocTM MOJiapHyio, CBH3aHHyio c bh8üihhm MaccoôMeHOM. 
HccjieflOBaHMH no3BOJiHK)T DöocHOBaHHo noflOMTM k pacyeTy npopecca 

BapKH ipapuia b (popase npH 03ôi>ito'îhom aaBJieHHH, opshmtb npo^HOCT- 

HH8 XapaKTSpHCTHKM OÖOJIOdK flJIH KOJIÔaCHblX H3fl8JIMM, HaÜT0 03- 

MeH8H0H njioTHOCT0 opapuia 0 T.h .
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XAPAKTEPMCTMKM POTOBblX M32EJIMË

Bbixoa roTQBoñ npoayKiiM

Bapna npoö Rapina Jüoöoro oaMHaicoBoro McxoaHoro cocTaBa, 

ho KyTTepoBaHHoro pa3Jinqnoe Bpeim, aaeT MaKCHMaaBHbie noTepu 

KHSKOCTH npH BpeM8HH KyTTSpOBaHHH 5 -7  MHH flJIH MK H 3 ,5  -  

5 MHH aan BK. Saaee c yBeamieHueii bpsmshh KyuepoBaHUH noTepn 

CHHscaioTCH, aocTHrafl MHHMMyMa npn OBK, 3aieM bhobb yBeannHBaioTCH, 

BC roTQBoro H3aejihh ( UK ) 3aBHCHT oi HanaatHoro ( )  '

çaprna. Ha pnc. 10 KpHBbie I h 1^ npeacraBafliOT coßoü tpyHKpHH 

UK { ¿ J„ )  . PasHocTB BC (KpHBaa 2 m 21 ) h ne e t

UHHHMaJiBHoe 3HaneHHe, npHxoanaeecH Ha ¿Hv = 2 ,4 . MHaeKC niTpnx 

y KpHBux I h 2 xapaKTepH3yeT H3MeHeHHH BC ipn OBK. Ha pucyHice 

KpHBaa 2 noayneHa KaK pa3H0CTB Meacay 3 h I ,  rae jihhhh 3 

npeacTaBJineT coöoM L/K= U . BepoHTHo, npn kphthh8Ckom BC 

¿ ¿ = 2 , 4  BJiara HaHßoaee nponHo CBH3aHa c wacTUgaMM h uoaeicyaa- 

MH TKaHeií MHCa. npH OTKJIOH8HHM BC OT KpHTHHeCKOTO 3H3H8HHH 

3Ta CBH3B CTaHOBMTCH M8Hee npOHHOË H OTaeJieHHe BJiarH yBSJIHHH- 

saeTCH. CnocodCTByioT BaarooTaane HeoaHopoaHtie noan HanpnoKeHHH 

M aeçopManHM b npoayKTe npn sapice ero b oÖoaonKe.

KpHBbie pHC. 10 OMCblBaiOTCH 3MTIHPHH8CKHMM SaBMCHMOCTHMH, 
npHMBHHMHMH npH I = 2 ,0  * 2 , 8

4 ¿ / =  ( - 2 , 4  ) 2 +A¿ / a  / 2 4 /

U « = L ¿ - { 2 ,9  - ¿ ¿ ) 2 , / 2 5 /

r a e d P33H0CTB npH kphthh8Ckom BC : npn OBK — 0, 2,  

no ycpeaHeHHbiM aaHHUM no bc8m Ük  — 0, 23;
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npa KOTopoM cnpaBeflJiHBbí ypaBHeHHH / 24  h 2 5 / : 2 , 4 5  

npa OBK a 2,42 no ycpeaHeHHMi BeaanaHau.

C nepenaaou BC b capoii $apme a totobom npoayrcre Henocpea- 

CTB6HH0 CBH38HO KonanecTBO OTaeaaeuoro npa Bapne CyjiLOHa b3 ro -  

TOBoro a3flejiBH ( M py ) .  Iloiepa dyatoHa ( /t?.**) npeacTaBJieHBi b 

kt Ha kt cnporo $apma Hadaioro b odoaonay ( ^/c¿p )•

Haadontinaä BHTepec npeacTaBjraeT pacnei B i ix o a a  roTOBOü n p o -

3secB cneayeT aiieTB b Baay, nTO 3aBacauocT£ /77¿6fX ( ) (npa-

nocTOHHHo. TaK b onuTax c UK 3T0 hoctohhctbo coxpaHHJiocB; b on«' 

Tax c EK -  He coxpaHHJiocB, nosTOMy sjih nocaeaHax 3aK0H0MepH0CTB 

b $yHKijHH /77̂ /r ( L/h  ) OTcyTCTByeT. PacneT Bbixoaa uoïho npo- 

BecTH no Tpeu aaeHTanHim 3aBncnuocTflu, nojiyneHHUM h3 uaTepaaJiB" 

hhx daaaHcoB:

dyjiiOHa a 03MeHeHae BC npa Bapice KondacHHx aaaeaaa. HagaeHO ofl- 
TBManBHoe BC (okobo 2 ,4 ) ,  npa KOTopou OTaejmeTCH HaaueHiniee ko- 
BanecTBO dyjitoHa. ycTaHOBJieHO, uto äuhtojibhoctb KynepoBaHaH 
fapina BJianeT Ha bhxos totobo» npoflyKpaa; HaadOBBrnag bhxob npa 
flaHHOM BC cooTBeTCTByeT OBK,

/  26/

ayicnaa b kt Ha I kt acxoflHoro cojieHoro n a c a  .

Ban 4) iiOKHO noaynaTB tohbko b tom caynae, ecaa BC anca ( )

ta

TaKHM odpa30u, accaeaoBaHH buxobh roTOBoft npomynnaa, noTepi*
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23

CTpyKTypHO—MexaHHqecKMe xapaKTeDHCTtum

Cojoöho H3MeHeHHio ffilC cuporo $apma no qjMTeuBHOCTJi KyTTe- 

poBaHHH, npeqejiBHoe HanpaseHHe cpe3a (IIHcp-6"") roTOBoro npoqyK- 

Ta B03pacTaeT, qoeTHraeT MaKCHiiyMa h yueHimaeTCH. MaKCHuya IIHcp 

npHxoaHTCH Ha Ty ace caMyjo .zyiHTejiBHocTB KyTTepoBaHHH, npH KOTopott 

CflBHroBue cBoäcTBa Hanöomnnie, T .e . OBK no csbhtobhm cBoficTBaii 

c«poro Rapina h totoboh npoÄyKqnii oqiiHaKOBO (cu.$opMyjiy 5 ) . IIpu 

3t o u, xoth CTpyKTypa npH HarpeBe H3 KoarynHqiioHHOii nepexoaHT b 
K0HaeHcaqH0HH0-KpHCTajiJiH3anH0HHyB, nponHOCTi nocjieaaeii oÖycaoB- 

•fleHa nponHocTBio nepBOM h cnocoöHocTLa qsHaTypupoBaHHHx öeaicoB 

yflepMBaTB Boqy. HeM Öoiiime b npoqyKTe cjiaöocBH3aHHoä h uexaHH- 

^6ckh 3axBaneHHoä (Kanan) khä k o c t h, tcm nponHOCTi MeHBine h 
°TpyKTypa CTaHOBMTCH Bce 6oaee pHxaoä. IÄ3MeHeHne oTHOCHTejiBHOä 

cÄBHrOBOä npOHHOCTH no BpSMSHH KyTTepOB3HHH OnHCUBaeTCH $opuy-

rfle njieH b npHMHx CKOÖKax-ÖepeTCH no adcoaiOTHoft bojihhuho .
npH yBejiHneHHH BC IIHcp ( CT/v&x), HaäxeHime npa OBK, yueHB- 

®a*)TCH (pue»II) . Tonaa nepemda, aesaman b odaacTH ¿ £ = 2 ,2 *2 ,3  

Mjih no cupoMy $apmy ( J H  ^  2 , k ,  npaKTunecKH coBnaqaeT c HaäqeH- 
11101 3HaqeHHeM KpHTHqecKoro BC no onuTau, cBH3aHHHii c onpe^aeHHeu 
iyX040B roTOBoro npoqyKTa. CxieayeT otm ctht b, m o  cqBHroBue cboö- 
CTBa caporo $apiua H3ueHHioTCfl uoh otoh ho. M3ueHeHHe IIHcp no BC on«- 
C!“lBaeTCH 3aBHCHM0CTHUH

G'rnax  = ¿ 0  $  ~ L ¿ /< )  /7P U  ¿>S ¿^U k C  ¿Jk

^  -  £ 6  - / O 6 e x p l - £ 5 L / « )  r? p u  ¿ J * \  U *  < ¿ 5  /29/
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rae ¿ -  sMnapanecHañ K03$$anaeHT , xapaKTepa3yœinafi KanecTBO

nepepaöOTKM $apma,
U K ~  spaTanecicoe BC roTOBoro npoayrcra, npa npeBtnneHaa 

KOToporo CBH3B Bnara c MaTepaaaoM yxyamaeTca, 

cTpyKTypa CTaaoBHTCH doaee pmuioä; npoacxoaaT ee 

KaaecTBeHHoe a3ueHeaae: 

aan MK ¿ = 0,45;, U K -  2,23;

aan EK ¿ = 0,72; U *  = 2,32.

Ha aaarpauaax anoraa noHBanioTCH "Bcnnecna", oöycaoBJieHHue 

doaee npoaHHMH, no cpaBHSHaio c cauau JapmeM, Bjunonenaflua b nero 

(coeaaHaTejiBHan tkhhb, xpnmaKa). B KOHpe cpe3a $aöpajuiH coeaa- 

HaTenBHoä TKaHa codapaioTCH b nynen, npa ero nepepe3HBaHaa cana 

pe3KO B03pacTaeT; Toauuœa nynna odimo He npeBuuiaeT 10% aaaueip9 

odpa3na. Hame no KoaaaecTBy a doji£me no BeaanaHe Tanaa BcnaecKa 

noHBBHiOTCH b asaenanx H3 $apma, noayneHHoro Ha MK. 3to noKa3H- 

BaeT, nTO oh xy»e B3MejiinaeT coeaaHHTeiiBHyio TKaHB a xpnmaKa. 

HepaBHOMepHOCTB pacnpeaeaeHHH 6oaee nponHUx nacTan no o6i>euy, 

ax pa3aanHafl opaeHTanaa odycaaBJiaBaeT omadKa B3MepeHaä: no MaK" 

caiiyMy HanpHseHaii -  ao *8%, no padoie csaTHH -  ao -10%, no pa~ 

doTe cpeaa -  ao *12%.
yaeaBHan paöoTa cuhthh (Acm) no a^iaieaBHocTa KyTTepoBaHafl 

HMeeT 3KCTpeuaaBHue 3HaneHHH, npaxoanmaecH Ha HaäaeHHue OBK. 

ripaneM npa U „ <  2,4 HaÖaioaaeTCH MaKcauyM, npa U » >  2,4 - 
uHHHuyM Acm. Ha rpa$HKax (pac. 12) BaaHO, hto npa paöpadoTKe 
$apma Ha MK a EK sKCTpeMaatHaH BeaanaHa padoTH cmhthh aMeei 
oaaHaKOBoe 3HaaeHae. fleftcTBHTejiBHO, npa cmhthb (csaTaa) oaao- 
poanocTB M3Mejii>neHHH Bcex KOMnoHeHTOB uflca He aueeT pamammero
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3Hâ eHHH. 33Bhchmoctb Acm ( U  ) ,  nô oÖHo ÄPyrau, HueeT Tonicy 

neperaöa npn U  K ^  2,22 ( U M~  2 ,4 ) . Ecun npa hh3kom BC pa3-  

ßWBaioTCH ynpyrne, anacTHqecKHe h Hedojiiioie niiacTHqecKHe se$opMa- 

npn HeöoJiBiuoM OTflejieHMH xh k̂octh h cxaTHH nop, to c yBejiH- 

^HneM BC Ha<iHHaeTCH donee HHTeHCHBHoe oTaeneHHe xhskocth; 3a- 

TPaMHBaeuan aHepraa yueHiuiaeTCH ducTpee, qeM b nepBoft $a3e. npa 

3tom cjteayeT yqHTHBaTB, qio xoth ycHnHH cxaTHH npa yBennqeHHH 

yMOHBUiaiOTCH (pHC. I I ) ,  fle$OpMaiJHH yBeJIHHHBaiOTCH. H3UeHeHHe 

3KCTpeMaJIBHOñ BeJIĤ HHH padOTH CMHTHH npH OBK BHpaxaiOTCH 33BHCH-
‘‘octhmh:

Acm = 6 2 0  -  1 7 4  I L  n p n  1 , 7  ^  U*  «  2 , 2 2 ;

Acm = 1 0 8 5  -  3 8 5 / 7 *  n p a  2 , 2 2 ^  U #  ^  2 , 5 .

yfleHBHan p a d o i a  c p e 3 a  ( n o  a jim t c jib h o c t h  K y T T epoB 3HHH)npH OBK 

®iceeT MHHHMajiBHoe 3H aqeH H e. ftnn MK oHa 3HaqHTeni>Ho donB m e, qeM 

B K , ocodeH H o n p a  U ¿ <  2 , 2 .  Kan dbino oTMeqeHo B um e, sto 

06ï>HCHHeTCH XyWMM H3M6JlBq6HHeií COeflHHHTeJïiHOa TK3HH, fHHOK H 

Ha MajiOM ic y T T e p e .  3to x e  o d y c n a B n H B a e i  donBniHii p a 3 d p o c  

ÏOt,eK M a  MK. B o d n acT H  U K >  2 , 3 * 2 , 4  p a d o T a  c p e 3 a  M a  MK h BK 

c ° B n a s a e T .  npH yBejinqeHHH BC A cp mtn yBenHqHBaeTCH, s o c t h -  

r a e T HaHdojiBinero 3HaqeHMH npH 2 , 2 2  (  Uj, = 2 , 4 + 2 , 4 5 )  h

^öH iff iaeTC H . n pu UM = 2 , 4 s j i a r a  H and onee  npoqHo CBH3aHa c  n p o s y i c -  

ToiI» x o t h  n p o q H o c T i  CTpyKTypu He HBnneTCH H a H d o jitm e« .  Enno n o -
lift 5

3aH o» qTO npH U H ï  2 , 4  npoHcxoflHT dOHBinee oT^eneHHe xh^kocth, 
n p n ¿ / - 2 , 4 .  I l03T0M y noKa3aHHuft Ha p n c .  12  x o a  kphboö Ac-Pm;n (_U) ***** odBHCHHTi cjieaywmHM. B n e p n o f l  cmhthh -  cxaTHH -  ynnoTHHiOTCH 

Iî°Pu h OTnejiaeTCH cB od oflH an B n a r a ;  aeücTB H TejiLH an  TonmHHa h n n o -  

^  o d p a 3 n a  k  uoMeHTy H anana  c p e 3 a  TeM MeHBiue, qeM donBme o t -
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flejiMJiocB khskogth h donee yruioTHeHu nopti. PadoTa cpe3a, onHaico, 

paccmiTHBaeTCH no nepBOHananBHoä nnomasH. Tenepi» npennonoKHM, 

uto npn icpuTĤ ecKou BC /2, 4/ TonmHHa odpa3ija k Hanany cpe3a 

0,99 d / d  -  ÆHaMeTp oÖpa3pa/; npn ueHtmeii BC -  0,85 cL 
CnuTan, uto cnna cpe3a b odnacTH MaJI° n3ueHHeTCH, no-
nynaeM b nepBou cnynae padoTy nponopuHOHanBHyio 0 , 99, bo btopom -  

0 , 85. npH 2,4 cuna cpe3a yMeHBniaeTCH, cnenosaTenBHO pado-

Ta cpeaa óyneT yMeHBinaTBCH eme donee nmeHCMBHO•
XapaKTepHHM nnn Bcex 3aBMCnuocTeít no HananBHOMy h KOHenHO- 

My BC HBJineTCH HandonBiuee cdnHaeHHe hx npa U„~ 2,4 h U 2, 2, 

npH MeHBUIHX H ÖOJIB1UHX 3HaneHHHX BC OHH paCXOSHTCH.
BKCTpeMaJiBHbie BenunHHH odmea padoTbi (Aoöllt = Acu + Acp) 

H3MeHHioTCH no BC nonoÓHO HanpHïceHHio cpe3a (pnc0 II)»

aoök - 650 - 1<u- *  npH i>8 *  y  - * •  /3I/

Aoóm = 7 *IC)/t exP ( “2 ’ 3 ^  > npH UJ ^ Z*S* 
me Ann MK = 95; = 2, 21;

aan BK ¿/ = 125; Ü *  = 2, 27.

TaKHM odpaaoM, IIHcp xapaKTepH3yeT npoHHOCTB cTpyKTypu, 

KOTOpan 3 3 BMCHT OT M3 UeJIBHeHHH UblIUeHHOB, COeflHHHTeJIBHOÜ H KH- 

POBOH TKaHeií, a Tamice BC roTOBoro nponymra. 3 tot napaMemp ner- 

Ko onpenejmeTCH no nnarpaiíMaM h uosceT cnyaHTB oÓBeKTHBHoM xa 

paKTepHCTHKoä KanecTBa nponyKTa b npoH3 BoacTBeHHux ycnoBHHX. 

PaóoTa CMHTHH xapaKTepH3yeT ae$opuHpyeuocTB m ynpyrocTB nponyK' 

Ta, a Tamice mht6 hchbhoctb omeneHHH BJiarn npn cscaTHH, ocodeHHO 

npn BC doJiBiiie KpHTHnecKoro. PadOTa cpe3a xapaKTepH3yeT HanĤ ne 

CJiaó0 CBH3 aHH0 ít KHÄKOCTH b roTOBOM H3 «ejiHH h KanecTBO H3uejiBne- 

HHH une a h coenHuHTejiBHOtt TKaHW. Odmaa padoTa M3 ueHHeTCH no aoó-  

ho HanpnaeHHio cpe3 a h noaoÚHO euy xapaKTepM3 yeT icanecTBO npoSÏ*
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Ta no MexaHHnecKMu cB oücT B aií.

P aóoT y  æobojilho cjiosHO onpese^H TB  no ^narpaM uaM , n o n y n a e -  

uuu  Ha n p u d o p e , noaTOuy Bee Tpa BHfla padoTbi i te a e c o o d p a 3HO p a c -  

CHHTUBaTB npH HCnUTaHHH UaiUHH p a 3JIHHH0ii KOHCTpyKUHH C neJIBB 

MX OÖBOKTMBHOit H BCeCTOpOHHeil XapaKTepMCTHKH.

Hjih nojiyneHHH roTO B oro nposyK Ta HamiyMinero KauecTBa c j i e -  

flyeT H3roTaBjiHBaTB $apm c BC 2 ,4  hjih H euH oro dojiBiue u KyTTepo— 

saTB e r o  onTmiauBHoe B peiiH . J jih no jiyneH M  roT O B oro n p o a y ic ra  c 

MeHBuiHMH MaKCHMajiBHuuM HanpAKSHHBMi! c p e 3a HejiB3H hath no n y m  

OTKJIOHeHHH flJIHTeJIBHOCTH KyTTepOBaHHH OT OnTHMaJIBHOg H y B e m m e - 

ttHH BC; CJieayeT n 0JIB30BaTBCH nOBepXHOCTHO—aKTMBHHMH H flpyrHMH 

SOÖaBKaMH, H3UeHHI01UHMH npOHHOCTB cT pyK Typu.

IlpoBeaeHHue KOMnneKCHbie HccJieflOBaHMH BcxpuBaioT cyiuHocTB 
M3MeHeHHH rjiaBHeüuiKX iiexaHimecKHx xapaKTepucTHK cuporo $apnia
M rOTOBUX H3 fleJIHii H aaiOT B03M03KH0CTB nOJiyHHTB npoflyKT c s a p a 

s s e  3aflaHHUMn cBoitcTBauH . H3jio*eHHaH MeTosHKa n o 3BOJineT i ia y n -  

ttO-oÖOCHOBaHHO nOflOÜTM K OneHKe UaiUHH flJIH TOHKOrO H3UeJIBneHHH 

^ c a  n BbidpaTB Te M3 h h x , KOTopue aaioT nposyK T H anóojiee  buco-  

Moro K anecT B a.
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CMCOK yCJIOBHfclX COKPAIHEHMji

BC

HHc

HB

9B

BHcp

°bk

-  KyTTep "CaKCOHHH" eUKOCTBB 8 0  Jl.

-  K y n e p  "K ^ jeaa" eiiKocTBD 2 4 0  a .

- BaarocoaepaaHne b kt bosh Ha kt c y x o r o  ociaTica.
-  n p e a e a iH o e  H anpaaeH ae c f lB a r a ,  h/m2 .

-  n a a cT a q e c ic a a  bh3koctb, h ceic/ii2 .

-  3$$eKTBBH3B BH3K0CTB, H CeK/ïl2 .

- n p e a e a iH o e  H anpaaeH ae c p e 3 a ,  h/m2.
-  onTHMaaBHoe BpeiiH KyTTepoBaHaa, mhh.
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nOSnKCH K PHCyHKAM

Pac. I . 3aBHCWMOCT£ OTHOCHTeJIBHOrO H3M6HeHHH CBOftCTBa OT 

OTHOCHTeJIBHOrO BpeueHH KyTTepO BaHHH .

Phc. 2 a ,6 . 3aBHCHMOCT£ 3kctp6M8Jibhux napaueTpoB npone°ca 
KyTTepOBaHHH OT BC:

a -  æ&h MK; Ö -  ajih BK. I -  OBK; 2 -  HHHauHnecKoe IIHC, ncr 

ayneH H oe  no pa3pym eHHoii c T p y K r y p e  Ha P B - 8 ; 3 - HHC, nojiyneH H 00 

Ha KEI-3 h  no  Hepa3pym eHHoä cT p yK T y p e  Ha P B - 8 ;  4 -  H B ; 5 -  K° 9  ̂

f$H H aeH T  3B  npH eaHHHHHOit CKOpOCTH.
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Phc. 3 .

PeorpauMH Rapina / a /  no pa3pymeHHOä cTpyKiype h 3aBHCHM0CTH 

ot OKpyacHoa CKopocTH BpameHKH poTopa /Ö/ ara PeoTecia. 

IIpHMeqaHHe: HH$pa y KpHBofi noKa3HBaeT Houap o6pa3iia (cm. 

Taöji.X) npn .zyiKTejiiHocTH KyrTepoBamiH Ha M 14 mhh. IlyHKTHpHaH 

k̂hhh -  pe3yaBTaTu H3MepeHHö Ha PB-8.

Phc. 4 a .g .a .

a) KpmepHaaBHaH 3aBncnMocTi aHHaunKH oöseKaHUH $apmeM no- 
öacTH (nnacTHHa, inap) c xapajcrepHHM pa3Mepou:
1 -  0,0292;

2 -  0 ,045;

3 -  0,060 u;

3aBHCHMOCTB K03$$nmieHTa k ypaBHeHiuo ot pa3Mepa flonacTH;
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6) 3aBHCHM0CT£ flaBJieHBH COnpOTHBJieHMH npH SBMS6HHH JIOIiaCTW 

b $apme / I / ,  I1HC / 2 /  h KpuTepueB noflodHH / 3 , V  ot sjihtsjibhoct/ 

icyTTepoBaHHn;

b ) npwdop flJiH H3MepeHHH aaBJieHHH conpoTHBJieHHH npH oóTena- 

hhh jionacTu $apineu:

1 -  T-o(5pa3HaH cTaHMHa;

2 -  ynpyraa Canica;

3 -  fleMn$npyiomaH npyscHHa;

4 -  HH^uKaTop MacoBoro Tuna.

Phc. 5 a , 6 . 3aBHcnMOCTB nHincocTH ot BpeueHM KyTTepOBaHHfl 

h BC $apma:
a -  BK; 6 -  MK; I -  iipn TOJimirae cjioh 0,0003 u; 2 -  npM

0,001 u
05 0.7 OS ti 15 £Tonr b

2.0 2,2 2ft 26 2,8
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I -  BK; 2 -  MK; Ha uaKCHwaJiBHoe 3Ha^eHHe jimikoctm npn OBK; 

3 -  BK; 4 -  MK; 5 -  3aBMCHM0CT£ oTHocHTejiiHoä jihiikoctii ot otho-  

cHTejiiHoro BpeaeHH KyTTepoBaHHH.

Phc» 7 . 3aBHCHMOCTB 3Jie KTponpoBOjHocTM /3 -6/ h b pe Me HM 

KynepoBaHMfl, npn kotopom OHa aocTuraeT aiccTpeMyMa / l , 2 /  ot BC.

-  BK; -  MK; 3 ,4 -  H3MeHeHne sKCTpeuajibhhx sHaMeHMK sjienT- 
ponpoBOflHocTH; b,6 - H3MeHeHHe aneKTponpoBoaHocTeä, HaüfleHHHx 
no OBK ÄJIH JIHIIKOCTH /5 /  M I1HC / 6 / .

£ff.P‘ 3aBHCMMOCTB MOIPOCTH, pa3BMB3eM0M npH K yT TepO B a- 

hhh R ap ina ,  ot .zyiMTesBHocTM npopecca:
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I -  pacneTHan no TeunepaType b ueHTpe; 2 -  to  ie nepH$epHHj 

3 -  to  »e no nepBoft, ecjra aa HaqaiiBHyn B3HTa TeunepaTypa npu 

k u h h . KyTTepoBaHHHj k -  3anHcaHHan BaTTueTpou.

Pnc. 9 .  KnHeTHKa OTHOCHTejiiHux oÖseiiHnx ae$opuamiä npoö 

$apma (n, iy , yi) noa aaBJiemieu: a -  0,312, 6— 3,12 , b -  

10, 6»I0^, npn TeunepaType 20°C (ao 180 cen.) h HarpeBaHHH 

(BC $apma 2 ,5 5 ).

Pnc, 10 . 3aBMCHM0CTB XapaKTepHCTHK rOTOBbtX H3aejfflli OT H3 

najiBHoro BC $apma:
I -  KOHenHoe BC no ocpeaHeHHuu aaHHuu no Bceu BpeueHaU
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KyTTepoBaHHH; 2 -  pa3H0CTB BC no ocpesHenHHM #aHHHM, I * h 

2 ^ to «e npn OBK; 3 -  jihhmh paBHoro HananiHoro h KOHenHoro BC; 

4 - BHxoa roTOBoii npoflyKitMH npn nocTOHHHOM mcxoæhom BC Maca 
(1 ,6 6 5 ).

P n c. I I . 3aBwcnM0CTB ITHcp n nojmoH paÖOTH cpe3 a npn OBK 

°t BC roTOBoro npoayKTa:

I -  ana KOJiÖactr, nojiyneHHoä npn KyTTepoBaHnn $apma Ha MK, 

 ̂ -  to «e Ha EK.

PhCj_ I 2 .  3aBHCHM0CTi yaejiBHHX paÖOT cmhthh ( 1 , 2 )  m ope3a 

^»4) roTOBoro H3aejMH ot BC c bip or o $apiua (1 ,3)  h cBapeHHoM koji- 
öacu ( 2 , 4 ) .
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