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' Sfie^ejieHHe mooojia h immegHoi TKaHH npz BaKyyM-MexaHznecKog odpadoTKe

M.A.AHBAPOB, H.H.JMIIATOB, B.r.EOPECKOB, K3.A.KMCEÜEB 
GlC0ä TexHojrorzHecKzz HHCTHTyt MHCHoä h mojiohhoz npoMHimieHHocTH, r«MocKBa,CCCP

^•H .H K AEB, M.X.X0OTHEEK0B
eiJTCKHfi $njniaji Bcecoio3Horo HaynHoro peHTpa xzpyprzz, r.TannceHT, CCCP

,lup . - BpeMS HBJISeTCH 0ÓmeH3BeCTHHM TOT $aKT, HTO JPHTeJIBHOCTB HOCOJia KOCTHOTO 
M^ciJor0 cupBH npesfle Bcero onpeÄezHeTCH HHTeHCZBHocTBio ÄroMyszoHHo-ilsuiBTpa- 

e ^ oithuv CKHX npopeccoB, b xoäö kotophx ocymectbjehotch HaKoiuieHze h n ep ep acn p ese jie - 
BeqecTB no Bcemy od-teMy npoÄyKTa [IJ .  äoh ycKopeHzn stzx  nponeccos b n o c - 

,t,5 a cari® 0Koe pacnpocTpaneHHe nojiynzjio zHBenzpoBaHze paccojia b TKaHH h M examnecRaa 
» no3BOjras)maH HapaÄy c nocoJioM HecKOÄ&Ko HHTeHcz$zri?ipoBaTB conpoBo^ammze 
e nponeccH h 3HanzTejiBH0 yjjyniiiHTB opraHOJienTznecKze noKasaTejiz roTOBog 

o B - B CBH3 H c 3 thm aneÄyeT OTMethtb , hto b OTBnecTBeHHoi [3] k 3 apydexH oi £4J 
b03jtb “TeHTHHX MaTepnajiax Bce ñame z  ñame ynoMznae tch od zcno.m>3OBaHzz BaKyyM-Mexa- 
H» Q^^CTBHñ. OflHaKO 3TH COOÓmeHZH B tíOJIBmHHCTBe CBOeM BeCBMa He KOHKpeTHH H HOCHT 

>e| t ®3 aPSKTep» TaKoe cocTOHHze Bonpoca 3acTaBHJio bkhojihhtb phä HccjieÄOBamz,
'OM

h' «*0i i '  IiejIBK COnOCTaBJieHZe 3Cb$eKTHBH0CTZ BJMHHHH MeXaHZHeCKOZ H BaKyyM-MexaHZHeCKOH 
pa3peaceHHH B^padonez Kawepe) odpadoTKH npomnpznoBaHHOz MHmenHoI 

HChbhoctb pacnpe^eJieHzn paccojia b mhchom cupte, b nacTHocTH, b Komme<>
""'¡¡e ’Jottianp« HccjiefloBaHHH cjiyszji ÄJfflHHeäiizi MycKyji cuhhhA  é o n k i i s i ) ^eTHpex- 
, oöpasna* Pa3P®3aHHHH Ha KycKH pa3MepoM (3x3x10) »IO-Bm, MaccoH 0 ,I± 0 ,0 0 5  kt .  TeMne- 
$1̂  0ePeÄ innpaneBaHHeM 276+1 K, CpoK aBT0Jiz3a 48 nacoB.
¿^oäei%Baw?a c c o-'if kotophm mnpHneBajiHCB zccJieÄyeMHe odpa3nn kohhhh, npzroTaBJizBajicH 
•'Ö  I  JiHTpa 18%-ro BOÄHoro pacTBopa xjiopzcToro HaTpzs h 0 ,2  mji H30TOHznecKoro
*> tep^og » odmez paÄnoaKTHBHocTBio IOO mkKioph. TeMnepaTypa paccojia 276±I K.IflnpzneBa- 

l°oji «saaa ocymecTBJiHJiocL c noMoiifbio MeÄznziiCKoro innpzH;a, cHad&eHHoro-zrjioz, npz 
V  b°ÄHjich b reoMeTpznecKHH peHTp oópa3pa b KOJiznecTBe 10$ k e ro  M acee.

PacnpenejieHHH paccojia b zccjieityeMHX oöpa3n;ax cyflHjm no HHTeHCZBiiocth 
A  ^3ipOBaa CnEOmattbHO BHÓpaHHHX OÓJtaCTHX, H3MepeHHe KOTOPOH OCymeCTBJIHJIOCB C nOMOlltbH) 

cpp?°B ciiHHTHrpa$HpyBDmea ycTaHOBKZ, eoflepseamez raMMa-KaMepy " L F O V  " c Kajm- 
^  3HSPmH y-H32iyneHHH. XUa 3Toro oöpa3nn kohhhh, npomnpHnoBaHHHe pajiHO- 

°M’ c Pa3y ®e noc^e uinpimeBaHHH h nepe3 Kascnne nocjiesyioinHe 15 MZHyt MexaHH- 
ÍQSwS ö^paS nBH a TMoc$epHOM ÄaBneHHK mm  BaKyyM-MexaHznecKoä oöpaöoTKZ npz ocTaTOBHOM 

« QoMmHe ropusoHTajn-Horo JiaöopaTopHoro M accasepa 0 ,7 5 * I0 5 iIa , 0 ,5* ID aIIa z  
öapaöa5 ajm b raMMa-KaMepy h oeymecTBJifiJiH ciprnTiirpafra) pajnioaKthbho c th.  ^acTOTa 

r, ^  Rn a Maccaatepa J?n/c' , e ro  ÄHaMeip 0 , 2  m. MaKczMajn»HaH npo^oJiacHTejibhoctb 
U MaHyr.

^ aöPaöoTica HHdpopManzz, nojiy^aeMOH b raMMa-Kafviepe, BHnojmajiacL MHHHKOMnuDTe— 
ô 0 /+2°~n/34" b cooTBetctbhh c TpeMH nporpaMMaMH, pa3paóoTaHHHMH coTpyninucaf/H

'«'«í 't*u®ana BcecoraHoro naynHoro peHTpa xnpyprHZ CSJ.
(npS^- n03B0JiHJia BHBecth Ha 3KpaH KOMHbiOTepa ycjioBHoe H3otípaxteHHE HccjiesyeMo- 

ka,. o^^yrojiEHaH oÖJiacTB Z ) ,  pa3ÄejniTi) ero Ha jTebhtb npHMoyrontHHX oÖJiacTeä 
■«dKoBog miomajni h onpeflejuiTL ZHTerpajn>Hyio pajBioaKTHBHocTi. paccojia, npoHZK-

O ^ C u y ° o HHX» G noMOim>m stoíí nporpaí..iMH y^ajiocn no-nynuTL ÄaHime, xapaKTepzsyramze 
.7 g,a-tbjjofiaKoiuIeHIIiI nocojioHHHX BemecTB b oÓJiacTHX B.F.H.D , ÖJiH3 JiexamHX k oÖJiacTH 

z a0PBOHanajibHOH KOHiieHTpanHH pacco jia  z  b Hazöojiee ynajieHHHX ot hzx o ö ^ ac - 
(C M .pzc .l)

^ jy p J P ^ P a M M a  no3BOJiHJia BHflejizTL Ha ycjioBHOM H30öpaseHZz zccjiejiyeM oro oópa3na 
' I0n^ ™Pex  " 3 KBznoTeHiizajn>HHx" 3 o h . b kotqphx KomeHTpanzH nocojrozHHX BemecTB

ot 100% äo 75%; ot 75% äo 50%;ot 50% äo 25% k zx ocpeÄHeHHoz KOHneHTpa- 
ij £ eHT BpeMeHz b noieyTopoMzxnzMeTpoBofi g  —oKpecTHOCTH reoMeTpznecKoro neHT—

(b"WioiS ^Te T£H nporpaMMa no3BOJiiuia moäpJizposatb Ha 3KpaHe KOMnBioTepa KpzBHe pac- 
■)oi\a ’^ e i j i i^ n o ä  KOHn;eHTpanzz hocojiohhhx BemecTB no ÄJQiHe oöpa3ua (cM .pzc.I z  6 ) .

M v ^OTonpzcTaBKa, BXOÄffliiaH b KOMnzeKT ciiZHTzrpaqizpyiomefi ycTaHOBKZ,
«s ^ TTi $O Torpa$zz CQOTBeTCTByiOÄHX H30ópaxeHZñ c 3KpaHa npz orpatío-rae KOMnBio—

nporpaMM.
k odcysÄeHH» pe3yjn.TaT0B SKcnepzMeHTa. IIpexÄe B cero öhjiz npoaHajra- 

. ^T epa 0  2 ,  nocTpoHHHHe b xoÄe OöpaöoTKZ äshhhx, cooTBeTCTByioinzx nepBoz npo- 
a i  0  H3oöpaa:eHHHe Ha p z c . 2. KpzBaa I  npeÄCTaBJDiet coöoz hckzä ZÄeajiH3H— 

v SaiiBa 0CHMOGTK coÄepataHZH nocoJiozHHX BemecTB (y pobhh paÄzanzz) ne pe 3 60 MZHy t 
Sr.^eam )^'0 ASHTpaJiBHoi odJiacTZ c t, o
f e  rpacfaic, xap^H Tpam H O ä odJiacTZ E o t  y c n o B z z  bo3 ä6S c t b z h  Ha zccjieÄyeMHz odpa3eq. 
q* :x Boo?0P °BaHHHt rpa$ZK, xapaKTepz3yK)i4zS cyMMapHoe coÄspscaHHe nocojioHHHX bb-  

0|* « o  140 nepz$epzzHHX odJiacTax odpa3n;a (odJiacTB Z-E ) .  Kaz noKa3ajio noKoop-
^  rpa$HKOB,zx cyMMa cooTBBTCTByeT 100% coÄ spsanz» hocojiohhux  BemecTB

n'r’-^e^ f® fla eT ÄOCTOBepHOCTB SKCnepZMeHTaJIBHHX p03yjIBTaTOB, CBZÄ6TeJIBcTByBmzx 
Si“SHjie MexaHznecKoñ odpadoTKH (MacczpoBaHZH) 3HanzTejiBHo HHTeHCH^HÄzpyeT
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PMC. I Fig.1
CxeMa pa3 flejieHaa y c -  
JIOBHOrO H3o6pazeHM 
Hccjie,nyeMoro odpa3n;a 
Ha oÔ2iacT2 "HHTepeca". 
CTpejma noKa3HBaeT Ha- 
npaBJieHHe BBe;neHHH pac 
cojia.
Scheme of a conditio­nal image of the test sample into "interest" zones.The arrow indica­tes to the direction of brine injection.

Mfleajm3npoBaHHaH 3aBHCHM0CTB _
nOCOHOHHHX Be^eCTB OT yCHOBHIi 1$'Ha HccjiesyeMHfi odpa3en; nocae
coxa: medK
KpHBaa I -  coflepscaHHe nocoaoHHHX 30He E (b % k  h x  odmeMy KOJinnecTBy»°
HOMy b  odpa3ep). $ w
KpHBan 2 -  cyMMapHoe coaepataHHe noc  ̂
BemecTBüB b o c b m h  nepH$epHHHHX 30Hax*.
Ha o c h  adcipacc npHBeseHH cae,nyK)iitKe 
HeHHH: x J
0 -  ycjiOBHH pacnpeflejieHHH noc o n o n is ^  
mecTB.eooTBeTCTByiomee oKOHHaHffio h h h  odpa3u;a; t ÿ
C -  ycaoBHa pacnpeflejieHHH nocoaoHBB^ 
mecTB nepe3 BO MHHyT nocjie nnrpan:e®“7  
MeXaHHH8CKHX BOSflegCTBHH Ha OOP^„i
I;0 ,75;0 ,5 ;0 ,25  -  ycjiOBHH pacnpefl®^e m  c o h o h h h x  BeiqecTB nepe3 60 MHHyT no^gcf" 
peBaHKH odpasua.noffBeprHyToro MeX?iyrge*0 

h BaityyM-MexaHHHecKoi odpadoTKe ÇSgna' 
BeHHO nga ÆaBjæHH£:I*I05IIa;0,75*J-u

Phc.Fig 2
2.

—  o0 ■Idealized relation of curing ingredients level f__0. curing conditions. Curve 1 - curing ingredients the zone E (% of the total amount injected). Curve 2 - iiie qji level of curing ingredients in the eight peripheral zones• w x-coordinafce:0-conditions for cure - distribution correspondis w  end of sample injection; C - conditions for cure distrib^*^' min after injection without mechanical treatment, 1 ;0.75»
- conditions for cure distribution 60 min after injection ¿pd mechanical and vacuum-mechanical treatment at (1. 0.75»0.25)*105 Pa.

jjOCJ*“
npopecc flH(|4)y3HOHHoro pacnpefleaeHHa paccojia, HMeiomHH MecTO b odpaspax, 
niixpimeBanna de3 MexaHHHec k h x b q3 ne h c t b h h . B nacTHocTH, H3 rpafmca I bh#h o , hto 
KOJfflHecTBo nocoJioHHHX BegecTB , nepepacnpeflejiHBiiiHXCfl n s odaacTH E  Ha npoTffifceHJn'1 ̂  3A<ff

. - . * - __________ * ':«âe p ^IUHXCH B COCTOHHHH IIOKOH. M3 XapaKTepa KpHBHX I H 2 CHeityeT TaKSe, HTO HCn0JH>30Bd»'iI B 3 {/ MexaHHHec k h x  B03fleficTBHfi, t o  ecTL, ocymecTBJieHxe MaccHpoBaHHH npomnpnnoBaHHoro GBX a, 
b h h x  BaxyyMa HBJiaet ch em ed o aee  stppeKTHBHHM cnocodoM h h TeHCHiMKaiyiH nponecca noco ùgzKpf nue 3KQTpeMym OB y 3t h x k p h b h x , HMeiomHX MecTO jym paspeseHaa b  dapadaHe Maccasepf»jb^XO^IIa, 1103 B O ™ ™  HAM TTnP TTTTri TT.nwwrpr. umn wMorravK maxrrvû ttqti ttotttîo nTrom/om nUlATS.^ & J0. .
HHM AHH MaCCHpOBaHHH KOHHHH. HtUîe dVflé T II0Ka3aH0, HTO OdpadOTKa HHÇOpMaiiHH, 
HbioTepoM b  C00TB8TCTBHH c nporpaMMOH 2 h nporpaMMoS 3, ------------- -----------------

DdpadOTKa HHÇOpMaiîHH, BH^ n  
noxHocTBio noflTBepscflaeT 300TBeTCTBHH c nepBOH nP?iSae

no3BOJDiJio Hat^ npeOTOJioraTB, h t o  HMeHHô TaKoe aaBJieHHe cjie,nyeT cxa,T̂ agiiô fo0'
6

jiojKeiiïie. B pejioM ®e cosoKyiiHocTB ashhhx, ncwiyhshhhx B'cooTBeTCTBHH c nepBOÊ r
HBJLHeTCH KOCBeHHHM IIOflTBepKfleHHeM rHn0Te3H COBeTCKHX yneHHX c6J  0 TOM, HTO B c-W'(j i)eMe offi' 
HeHHH MaccHpoBaHHH 3HaHHTejn>HaH nacTB nocoHOHHHX BemecTB nepepacnpeflejiHeTCH 
cnpyeMoro chpbh He 3a cneT flH$ç[)y3HH, a  3a cneT $HÆbTpaiiHH, odycjiosjieHHOM nepnofl11 
HHKaromiiMH nepenajiaMH flasjieHHK. $0

Ha p n c . 3 ,4  h 5 npHEe^enH cesuefiCTBa kphbhx, xapaKTepH3yion{HX nHHaMHKy 
majieË "SKBHnOTeHipiaHBHHX" 30H pafljîOaiCTHBHOCTH H C00TBeTCTByiOIIIHX pa3JIHHHHM ycJl1°nn 
ctbhh Ha odpa3HH nocjie hx ranpniieBaHHH pacconoM . HaomajHi sthx 3 oh onpe^eJMJfflCB yo coO‘ 
ÈHHM HX KOHTypOB C nOMOIUBIO IUiaHHMe Tpa. AH3JIH3HpyH XapaKTepa H3 Me HeHHH 3 THX KP0BirgO#L Acboio iuiomajii. "3KBHnoTeHpHaJibHHewop0ca ^
BetcTByKiuHX 75-50 npopeHTHOH KOHneHTpaipui nocoHOHHHX BemecTB. MaKCHMajiBHaH 
y BejEiHeHHH iuîomajîH Taicofi "sKBHnoTeH pHajiLHot" 30h h  HMeeT MecTO Ha npoTHHteHHH n e S Q j i ° ^ w  
MaccHpoBaHHH odpa3n;oB np n  pa3peseH H H  0,5.I05]Ia. HaHMem>uiaH c k o p o c t l  B03pacTaHH» ^  1»
dyiH 3 o h "BKBHnoTeHpHajiLHofi"KOHu;eh TpapHH OTMenaeTCH flHH CHynan BHflepstKH odpa3D,o-°
HeCKHX B03fleHCTBHM.

Ododmerae seen HH ôpMaiym, BimaHHoii komubkiTepoM b cootb6tctbhh co BTOpot 
no3BOHHeT c^eJiaTB bhboa 0 tom, hto 3a 30-45 MHHyT MaccHpoBaHHH npomnpHiiOBaBHHX k o h h h h  npn pa3peaeHHH 0,5.I05na .nocTHraeTcn dojamaa paBHoMepHoctb pacnpe,neJieHHtt 
BemecTB, neM npn jrodHX flpypnx ycHOBHHX npoBesehhh HacToamero SKcnepHMeHTa. ^

OKOHHaTejiBHoe noflTBepsaeHHe s t o t o  BHBo^a dnao noayHeHO b  pe 3 yaBTaTe 
BHjiaHHHX KOMHbioTepoM b  xo,ne BHnojmeHHH T peT tea nporpaMMH. nocTpoemaie no 
KpHBue pacnpefleaeHHa HHTerpaaLHoS KomjeHTpaiyiH nocoaoHHHX BemecTB no fljniHe gu 
odpa3poB, npHBeseHHHe Ha p n c . 6 , ydeflHTeÆfaHO CBHseTehbcTByiot 0 t o m , h t o  h 
nocjie innpHpeBanna HaHdoaee paBHOMepHoe pacnpe,n;eaeHHe nocoaoHHHX BemecTB b 0CCJ



Phc.3

V, MHH — min.

Fig«3-

Fig.4.

Phc.4

r .  MHH min.

Phc. 3 JJjraaMHKa H3M0H6Haa miopapn 30hh, b kotodoS KonpeHTpa- 
PHH HOCOJIOHHHX BWBC9B 6H«»ae TCH OT lOQ% flO 25% no OTHOHie- 
hhb k hx KOHpeHTpaixra b £ -OKpecTHOCTH re  oMeTpHHeCKoro 
peHTpa BBefleHHH pacco jia ;
KpuBaa I  -  yc jiobkh , c o o TBe t c TBymmne oTcytctbhjo MexaHHnecKofi 
odpadoTKH.
KpHBHe 2,3,4 h  5 - yc jiobhh, c oo TBe t cTByropHe MexamiHecKoli h 
BaKyyM-MexaHHHecKofi odpadoTKe cooTseTCTBeHHO npn paBJieHHH I-ICPIIa; 0,75*I05na; 0,25*I05IIa; 0,5*I05na.
Phc.4 JlHHaraKa H3MeHeHHH imopapn 30hh.b kotopoh KOHpeHTpa- 
PHH nocoJioHHHX BemecTB yduBaeT ot 100% po 50% no OTHOineHHK)- 
k hx koHniehTpapHH b £ -OKpecTHOCTH reoMe TpunecKoro peHTpa 
BBepeHHH paccojia;KpHBan I - yc jiobhh, coo TBe TCTByramne OTcy tc tbhio MexaHiraecKoS odpadoTKH;KpuBHe 2 ,3 ,4  h  5 -  y c jiobhh , coo TBe TCTByropne MexaHHHecKoii h 
BaKyyM-MexaHHnecKoi odpadoTKe cooTBeTCTBeHHO npn iiaBJiehhh: ana; 0,75-IObna; 0,25.I05na; 0,5-I05lla
Dynamics of changes in the area of the zone where the con­centration of curing ingredients decreases from 100 down to 25% relative to the one in the g -environment of the geo­metrical centre of brine injection. Curve 1 - no mechani­cal treatment. Curves 2, 5, 4, 5 - mechanical and vacuum- mechanical treatment under (1 , 0.75, 0.25, 0.5). 1 0 ? Pa(re- spectively).
Dynamics of changes in the area of the zone where concent­ration of curing ingredients decreases from 100 down to 5 0% relative to the one in the % -environment of the geometri­cal centre of brine injection. Curve 1 - no mechanical tre­atment. Curves 2, 3, 4, 5 - mechanical and vacuum-mechani­cal treatment under (1, 0.75, 0.25, 0.5)’105 Pa (respecti­vely) .

Ph c . 5  JJjnHaMHKa H3MeHeHHs iu iopapH  3 0 h h , b k o to po h  k o h d ph t— 
papHH nocoJioHiiHX BemecTB ydH BaeT o t  100% p o  75% no  otho-  
iueHHio k  hx  KOHpeHTpapHH b £  -OKpecTHOCTH r e  OMe TpHHeCKoro 
peHTpa BBepeHHH paccojia:
KpHBaH I - yCJIOBHfl.COOTBeTCTByiOIIlHe OTCyTCTBHIO MexaHHnec- 
KOH OdpadOTKH.
KpHBHe 2 ,3 ,4  h 5-ycjiOBHH,cooTBeTCTByiomHe MexaHHHecKoii h 
BaKyyM-MexaHHHecKOM odpadoT K e coo T B e t c t b sh h o  n p z  paBJieHHH: 
I-ICPIIa; 0,75*I05na; 0,25-ICMla; 0 ,5 .I05na
Dynamics of changes in the area of the zone where concen­tration decreases from 100 down to 75% relative to the one in the g -environment of the geometrical centre of brine injection.Curve 1 - no mechanical treatment. Curves 2, 3, 4 and 5 - with mechanical and vacuum-mechanical tre­atment under (1, 0.75, 0 .2 5 , 0 .5 )*1 0 ? pa (respectively).

Phc. 6 KpHBHe paonpepejieHHH HHTerpajr&HOH KonpehTpapHH noco-i 
jiohhhx BemecTB no AHHHe HCCJiepyeMoro odpa3pa:

- KpHBaa 0 -  cpa3y nocjie BBepehhh paccojia; 
i KpHBaa i  -  aepe3 60 MHHyt nocjie BBepeHKH paccojia,de3 Mexa-i 

HHHeCKHX BOBfleHCTBHfi;
KpHBHe2,3,4,5 - T-iepe3 60 MHHyt nocjie BBepeHHH paccojia pjih 
ycjioBHH MexaHHnecKog h BaKyyM-MexaHHnecKofi odpadoTKH od- 

j pa3poB cooTBe TCTBeHHO npn flaBJieHHH:I.I05na;0,75»I05lla;
! 0,25-I0dna;0,5-I(Mla. 3a 100% h p h h h t o HanaJiBHoe copepsaHHe 

nocoJiOHHHX BemecTB b £  -OKpecTHOCTH reOMeTpHneCKoro peHT- 
pa BBepeh h h  paccojia.
Distribution curves of integral concentration of curing ingredients along the test sample. Curve 0 - just after brine injection. Curve 1. - 60 min after brine injection, no mechanical treatment. Curves^, 4, 5 - 60 min after in­jection with mechanical and vacuum-mechanical treatments l j at (1, 0.75, 0.25, 0.5). 10? Pa (respectively).As 100%,

9 to m the initial level of curing ingredients in the £ -environ­ment of the geometrical centre of brine injection was ta­ken.
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oöpa3n;ax jit/ieeT mscto b cjaynae hx MaccHpoBaHHH npz BejmHHHe pa3 pese heh b dapadaHe 
sep ä, paBHof 0,5«I05]ia.

B H B O P

«accr

1. SKcnepmeHTa^bHO c noMomtE MeTo^a H3dHpaTejr&Hoä CHHHTHrpacjaiH pa^noaKTHB^qgi 
H6HHH HccjieÄOBaHo BjraHHHe pa3JiHBH0H rjiyÖHHH BaKyywia npn MexaHĤ iecKOH oöpaöoTKe 
TK3HH Ha 3aK0H0MepH0CTH paCIip8SeJK2HHH B Heii nOCOJEOHHHX BemeCTB.

2. BaKyyM-MexaHHHecKaa odpaöoTKa npoiimpimoBaHHoro MHCHoro enpä# odecneHHBaeT ^ 
TejibHoe npeBocxoÄCTBo HHTe rpaoiBHOH cocTaBJHiomeH HMnyjEbCHoro $zjn>TpaiiHOHHoro nepeP“0ro
ttotjwct n npn ttottuuy pomor*mn n muittatttjrvtt itodutj tinn no Tmtmrmffr tty unTfno-nuTaunnn TrTACftfö3]fi.0&*1 .fct,JK3HHH IIOCOJIOHHHX BemeCTB B MiimeHHOH TKaHH Haja, BejIHHHHOH HX HenpepilBHOrO 
nepeH oca, zuieiomero MecTo b cjiynae BHflepraBaHHH odpa3u;oB Öe3 MexaHHHeGKoro B03fleii^

neHHoii
adoneii KaMeF

¡ei5
3. H andojiM iHe c k o po c tb  h paaHOMepHOCTt pacnpenejieH H H  p a c c o j ia  b MHineHHO0 #
n p n  BaKyyM -M exaHHHecKot odpadoT K e c h pl h  c r jiy d H H o t pa3peseH H H  b padoneii: J 

e a s e p a ,  paB H oz 0,5°I05na. npn stom  TpedyeMaS 3$$eK T Ä O craraeT C H  3 a  30-45 MHHyT

i:
MeCTO

O T E  P A 1 7 P A « f
"MncHa#

b J

1 .  A.C.Eojr&maKOB, CoaepmeHCTBOBaHHe npoH3b o ä cTBa  b6 thhhhhx  H3flejiHä,
PHH CCCPM977, ia I ,  c . 33-35.
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