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PEOJIOmECKHE nPHEOPbl H HX IBPHMEHEHHE jyiH HCCJII^OBAHHH H3MEHEHM 
MACA nPH XQIQüHJIHIOñ OBPAEOTKE H XPAHEHM

H.A.rojiOBKHH^ C.A.EBejieB

^eHHnrpaflCKCCCpeXHOJIOrm[eCKE0 KHCTKTyT x o*o w i &h o 2 npoMunmeHHOCTH,
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gBOflCTBOM S e B u f n S c T Ï f ’c u e i  $HpMA 3a™ M a ¿ S c H  n?o-
S^TpyMeHTajIMUX MeTm  n m r f n m f  ™  HH$OpManm oö HCnOJIBSOBaHHH HMK
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jjW CBo!QTBHMHca°/5/? K npHÖop JiAa «W M «® « KOMimeKca CTpyKTypHO-Mexamreec-
KOHCECTOMBTp IipeflCTaBJUieT COÖOfi ĈeT̂tHKOBHÖ neHeTpOMeTp (pHG I)

®ÍBa ® OCHOBaHBH, CTOfijKg, KpOHHT0änOB, CTOJMKa, MHKpOMBTpHHeCKOrO VGTPOË-

ocymecTBjiHeTCH cjie- 
BHpe3aeTCH oöpa3eu

■'̂ •'îobHn “ lu n u “ i D ftUHUTpyKpara npB oopa BBejieH 3a 1
^  n ^ ! ^ eHHS r o  H arp y seH M  o Ó p a3 «a . P aSo T a Ha npnöope .

Ms MHCa c*n£M2?tE) H ^ ^p ii He cK or o npoÖHEKa BHpe3aeTCH oö ma en 
Ä i § ° ”  B“C0T0fi 0,01 M H HOMemaeTCH Ha ctojihk. C n o u o ^  m K v m e r m -
*6T t3UTT.^noS2fSTBa °^ P a ’j3 I i  nOHHHMaeTCH ÄO KaCaHHH C HHÄBHTOPOM (bM6CT0 Hero MO- 
2^TUBaorr,«0CTaB,^®B a nJiaCTHHa) . npH 3TOM CO IHKajIbl MHKP0M6 T pHHeC KO r o  YCTDOflCTRft
5 a  R e ç o i t  n  9^ 0 b h c o t h  o ö p a 3 n a .  3 aT 6M  H a lu io m a jp c y  jy ia  r p y 3 a  c t e b h t c h  r u p t -  
H°0JIe Yp 1 2 a^ ’5 (B 3aBHCHM0CTH OT Bl^a MHCOlipOjma) H & O M 0 í S  H  
?eHHe artGnw^^5e? W ^ aBH0BeCH0^_,Ileî 0í*iaiíla!iI 00 “KB-™ HHÄHKaTOpa CHHTHBaeTCH 3Ha- 
t e *  Ä M o T Ä S o S r e r 8 PeoJIOrIr,eCKHX J=apaKT<,i»OTTO ocyqecT-

S i a S s a s . T K . ^ K  s w s ä 'ä t ä
oSCT°MeTTTa 7 S 2 ^B a6 > ^ n  yCKOP0iniH OHajiH3a óhji JiaroT oB jieH  noHyaBTOMaTiraecKHïï koh^ 
^ 0Me^ i P ^ ; . „ . 2 )-_?H_COCTOKT H3 flByX djIOKOB -  SJieKTpOHHOFO H ™ g K Æ e -

S S S  i g S S e ^ î S w B H e -
Í 0 ^°MeH'ra^IBH0r'0 K°BCHCT0M9Tpa. lÍHTepBaJI Bp8M6HH C M0M6HTB HarpVKeHHfl 0 ^Da3 Ua
n > TÄ a  o w c r iu ie r a t H  HopMHpoBaHHoö Äe$oPMamra HSMepHeTCÄ h K otototS ^ b-  
f c  HOMomBK) 3JieKTPoHHOii cx8mh s & f â ^ p o B Ï Ï m a i r 1

£ w ¿ 8 ^ ™ ! % ° ™ ? * * » ^ ! « «  » » r i  S S  S p a ú S p ^ H r 1! ) “
p^ H o c tw m o k h o  onpeflejmTB mojqmdí ynpyrocTH, ajiacTHHHocTii vnuvro—sjiac—
S ^ o g 1\ a^ ^ ° r r L r v7VOC™ -  a T a K a ¿  BH3K0CT¿ h n e R S  f f i  o‘ p 

^«BaMOR ^ 2 ^ I ! 2 * HOro CTei« a . ÖÄOKa HHTaraiH, mœyjMHHX 3â S Æ tP 
■ ycHjiHTejw, nporpanjMaTopa, $yHKixnoHajii>Horo npeodpa30BaT8Jifl.



Fig. 1. Appearance of 
portable consistometer
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Fig, 2. Appearance 
of semi-automatic 
consistometer
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(jHUHeHTa BH3K0CTH 
E XpaHeHHH MHCa 
CTBeHHO 30 , 20 H 
oaTypax; 4 -  peacEi 
so TemepaTypH £

Ilpnciopu b Te^eHne pHsa jie-r EcnojiB30BajmcB jyiH zccjiesoBaHHH H3MeHeiiHZ ^ ca_55 
XOSOflEJIBHOM KOHCepBHpOBaHHH C npHMGHeHZeM flOIIOJIHHTeSBHHX CpeflCTB B0 8 nefiCTBB»
H (5e3 HEX. „ _ „ vnS$r
Ha p u c . 4 , 5 , 6  (KOHBHe I - I 4 )  npeacraBaeH H  3aBncnM0CTH Mojtyjifl ynpyrocTH  E h

H i- MHtaeHHOS TK3HH rOBHSHHH OT yCJIOBE0 TepMHHeCKOfi OOpaOOi  ̂
( 1 . 2 , 3  -  pexHMH xpaHeHHH napHoro Mzca npH TeraepaTypax G00l ^ e -  
I5°C, npejiBapnTejiBHO oxjtasseHHoro b B03syxe npn bthx se  Te_20O(̂  

naTypax; 4 -  nesmi nonMOpasHBainiH napnoro MJica npn TeraepaType B03jjyxa t- =c " ,
¿0  TQMnerjaTypu £ = -2  + -3°C c nocsesyroniEM xpaH6HneM npn t -  -2  +■ -3°C ; £ 
nexHM, npeflycMaTPHBajomra B03seiicTBEe na mhco sseKTpHHecKoro Toza HanpH2ceHH«f 
150 B b TezeHze 72 c c nocjiexyiOEiHM noffl/iopasiiBai-raeM m xpaHeHEeM npn yc^oBHax e 
hsqHthhhhx peraiMy 4 ; 6 -  pexHM cooTBeTCTBy©T pesEMy 5 c toe pa3HHnez, hto_u ^  
CTEMyjIHPEH 3JI6KTpOTeCKHM TOKOM MHCO BU êpSCEBajIE npE I3 -I5 UC B TezeHHe 1° , £ i  
cob: 7 -  pewtM oxjiajKflenEB MJica nps £ = -2°C so  TeMnepaTypu Ha noBepxHOCTH £■ 
I2°C, 3aTeM BHsepjKEBaHHe ero b Tesemie 15 z  npE i  -  I2°C, BHpe3aHHe H3 
KycKOB TOJnmiHoii 0 ,060  m, ynaKCBita b TepMoycasosHyio nseHity "noBEsen",
BaHEe so QCTaTOHHoro sobjibheh B03syxa 6,6 Klla, TepMoycasKa njieHics niBaraie
I00°C b Teneraie 3-!

BaKyp®^'
npE £ J^JoC

E CKOpOCTE
HeHEe IipH p  = — <. u , u  — ¿ftaauuu vivua'Actoi v>n y i  y m D j t i m a  i  l  ora, n y  jocyryj j — -.qC
He npoBosEjra; 9 -  pexEM OTSHaaeTCH ot peanm a 7 tom, hto n o c se  yzaKOBKH b kof 
ke mhoo nosMopaacHBajm npn t = -20°C e V = 1 ,2 m/c jo  t = -I C e tojiMEbP“ 
nosMopomeHHoro cjioh 5  = 0,010 m , a ,  3aTeM xpaHHjm npz £  = -2°C; 10 -  Pe*P g- 
OTJiEHaeTCH ot pejKEMa 9 Tewi, hto BaKyyMEpoBaHHH npoc3 He npOBOSEJiH; II, 13 - P s 

a fiHca npn £ = -2°C e V = 2 m/c so  fc = 4°C, xpaH erae  npEjkhm oxjiaameHEHTO ii uyi ^ _____ . _
h e  xpaHeHEe npE 0°C).

îUUUIlUlMy, /̂WVV4VX U «VVAW441 W ̂ MtOTKK IVlHCcl y II PH H CE[ O J it  3 jVMWwnv* --
SEMOB, pa3SEHHa. HpEMeHeHEe BHCOKEX TeMnepaTyp XpaHGHEH npHBOSET K PHCTpOW 0fJrmAVAwrrmiTm unvoiiAvrr»(ttattqotatav TTT\nTTQr»r»nn tj BrLiiuoTTTjnnr mxrQtrnr tttmxxioxa n xmP

• w v - ^ W  U — *± v«», A^anonjao ** */*+
0UC; 12,14 - oxjiaxseHEe MHca npE £ = -2°C n V = 2 m/c so t = I20C, Bttuep^ 
BaHEe npE t =  I2°C b T eseH E e 18 h e xpaHeHEe npn 0°C).
HHHBMEKa peojiorEqecKHx xapaKTepncTEK Maca, npn Ecnojii>30BaHHH paccMOTpeHHtiX v

npoxoatseHEio MexaHoxrowrqecKEX npopeccoB b MamesHOH TKaHH, npEHewi, c yB eJD H ie^  
TeraepaTypH  CK.opocTB npopeccoB yBeJniHEBaeTch (p n c . 4 , KPEBtie 1 , 2 , 3 ) .  IipH 
MopaxEBaHHE npopecc OKoaeHeHEH cymecTBOHHo 3aiAesJineTCH Ip n c . 4 , KpEBan &)■ 
nojn>30BanHe n ep e s  nonrAopaamBaHHeM 3seKTpocTEMyJiHUjiH (p z c . 4 . kpebeh 4) h 
pocTHMyjiHHHH c BHsepxHBaHEeM npz nojioxETeJTbHOE Tetm epaType (p z c . 4, KpzBafl 
ycKopneT HacTyroiei-me oKoaeHeHEH Mzca. CTeneHB yBejnrteHZH 3HazeHHli E npH oko 
H6HEH 3aBECHT OT yCSOBZfl TeXHOJIOrEHeCKOii OdpadOTKE E COCTaBJLaeT jyiH pefflWlOB
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Fig. 5. The effects of 
overcooling, underfreez— 
ing, vacuum processing 
and storage life on the 
changes of modulus of 
elasticity in muscular 
tissue: 7, a, 9, lo - The 
numbers of operating prac­
tices and storage condi­
tions.

Fig. 6. The effects of 
quick cooling, variable 
temperature condition of 
cooling and storage life 
on the changes of modulus 
of elasticity (11, 12) 
and viscosity (lj, 14) in 
muscular tissue.
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KOTOpOe npOHBJMGTCH
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7 - 3 METPOJIOIMECKOE OEECIIEHEHHE ABT0MATH3HP0BAHHUX CHCTEM H I P A B A ^
TEXHOJIOnHECKHMH DPQHECCAMH (ACm), KAK ÍAKTOP nOMIEHHB 3 ® ^ ” 
THBHOCTH IIPOHSBOUCTBA BAPEHHX KQJIEAC

C.H.CyxaHOBa, A.i.CaBneHKO. Bcecoro3HH2 HaynHo-zccjieflOBaTeJiiC^L^
HHCTHTyT MHCHOft IipOMHIIUieHHOCTH. B.H.yCKOB. MOCKOBCKHÍÍ TeXHOJiu 
H0CKHÄ HHCTHTyT MHCHOË H MOJIOHHOË npOMHfflJieHHOCTH, MOCKBa,

BHejpeHHe aBTOM8TH3HpoBaHHHX CHCT6M ynpaBJieHHH TeXHOJiorineCKHMH nponeccaM# 
(AC7ÏÏI) b  mhchoK npoMunuieHHOCTH nocTaBHJio HOByra npoÖJieMy - coBepmeHCTBOBaa*“ jj„ 
MGTpojioi'HHecKoro ooecneqeHHH. K3MepHTejiBHafl HH$opMaipiH, xapaKTepH3yromaH c“flq0- 
HHe h xofl TexHOJionrqecKoro nponecca, Hcnojn>3yeTCH jyin ynpaBJieHHH, oneHKH 
CTBa nponyKUHH, a  Taxxe yneTa pacxona cupBH h oHeprm. IIoaTOMy moxho y ^ BXoñcT______  ______ _______  _ . n03T0Wy m o x h o  y^rsocTiJ
ht o $yfnoiHH HSMepeHHñ HBJiHeTCH onHofluH3 ̂ BaxHeänHX ACym. HanpHMep, 0TJ ° ^ u ,

H Ü  N N
peryjiHpoBaHHH TexHOJionraecKoro nponecca, onemca t o x h o —BKOHOMHnecKHX noKa¿°

pe3yjiBTaTO B H3MepeHHä npn T e p u m e cK o ft o öp aöoT K e B a p e n u x  K O Jiöac, TeiaiepaTyp ® ^ 
BJiaXHOCTH, CKOpOCTH ÄBHXeHHH flHM0B03JtyHIH0Ît CpeflH H BP6M6HH, 3aBHCHT T O © ° r* e J l6 0

Oi'paóoTH TepwoarperaTa h jocTOBepHOCTB yneTa cupBH h anepran.
ËCJIH paCCMaTpHBBTB A C m ,  K8K 0ÖB6KT MeTpOJIOrOTeCKOPO OÖeCneneHZH, TO MOÏW 
M6THTB rjiaBHHe MeTpojiorHHecKne cBoftcTBa - TOHHOCTB h CKopocTB npeoÖpa30B aw ^^ 
h3MepHTejibhoS HH$opMäHHH h nepe^any ee no KaHanaM, KOTopue bo mhobom o n p e ^  
IQTCH CTpyKTypOË H ÇyHKECHOHaJIBHHMH CB0ËCTB3MZ 3JieM0HTOB H3MepZT6JIBH0Ë CHCT»« 
A C m  H HX yCTOÖHHBOÖ paÖOTOfi non neËCTBHÔM BHemHHX BJIKHEIIHIIX $>aKTOpOB -  
paTypH h BJiaxHocTH oKpyxanmeß c p en a , KOJieöaHHH HanpnxeHHH h t . h . atreifi
7Ka3aHHHe BHine MeTpoaoririecKHe CBoftcTBa -  tohhoctb h ckopoctb npeoöpa3oB a^g  ̂
HH$opManHH, Moryr öhtb onpe^ejieHH c noMonn® MeipojionnecKHZ xapaKTepHCT¡»v^0ó- 
MepHT ejiBHoro KaHajia chct6mh /!/:  homhh3jibho K CTaTrmecKoW xapaKT e pu c thkh 
paaoBarem: xapaKTepncTHKH CHCTeMaTHnecKOË cocTaBjnromeö norpenmocTH; xapa» 1 *
CTHKH cjjynaËHoË cocTaBJiHDmefl norpemHocTH h jnjniaiAHnecKHx xapaKTepncTHK..




