
C:3

¿16

BMHHKj; nPOUECGOB I10C0JIA K iviEXAHIWgCivO?, OE'PAEQTtvW CUPLH HA HAHECTBO KOI-ICEPBHPQBAiŜ 
rOBHMffl --------------------------------------------------------
B.$.OpeuiKHH, B.K.npH3eHK0, H.A. HepKaiimr' , ^  P . II. PoponiKo 
BceCOK)3HHH Hay^HO-HCCUieflOBaTeJItCKEH JjaCTHTyT MHCHOfi npOMMimeHHOCTH 
ivIocKBa, CCCP

0fliniM 0 3  ochobhhx npoueccoB npH npOE3BOflCTBe nacTepH30BaHHKX 
n.S^JIfl™ CH n0C0Jl H MexamaecKaH odpadoraa chpbh. H3 raeiouiExcH jihtepaTypHHX flaHHi#0y.r

Ha Ica^ecTB0 npoayKTa, KpoMe KanecTBa HcxojiHoro cap*?} 2). 
3H B aeT  cocTaB h  K o j in a e c t b o  paccojia, fljmTejiBHOCTB h  peraM MexamraecKOH odpadoTKH ^

i i ^ L £ a(3oTH ~ BHHBHTt 3aBHCHMOctb H3MeHenHH Ka^ecTBa KOHcepBupoBaHHOfi. nacTepK3°B̂ V  
npCfflOJDKHTejIBHOCTE MSXaHHHGCKOit OdpadOTKH H COSpeBaHHfl, COCTaBE,pdv cojia. •

T O y a e p m w e i !  o»oiWSS! ( 'mTKS™ JTlKciSBSSS HSIL"cpŜ T
HEBeoKym °dpadoTKy rDBBSEHH ooymecTBjianH b TyMdflepe, eMKOCTBio 200 k b , hhsjio 060 
nacT ea  20 ed /M H H . B KanecTBe ynpaBjineMux ffaKTopoB BhfflejieHH:
-  jyiHTejIBHOCTB nepBHBHOH MeXEHHBeCKO® OdpadOTKH (Xt ) ,  OT 2 10 5 MHH-
-  ajihtejiBHOotb nepBHBHoro C03psBaHHH (XqI ct I  £0 18 q ac ; ’
-  jyiHTSJIBHOCTB BTOpitHHOH MBXaHHve CKOK OdpadOTKH (X o), OT 5 JO 25 MHH1
-  WIHTETBHOCTB BTOpHHHOrO C03peBaiiHH (X4 J OT I  flO 58 HaC. ’

wKcnepHMeHTajiBHyio padoTy bbiiojih.®ih no HacameHHOity CHMnjieKCHO-cyMMHToyeMow iuiaHy 
nOCTOBHHOH KOHPeHTpanjIH nOCOJIOqHHX HHTpeflHeHTOB i  T a d jI .I ) . J
Ha BTopoM BTane HsyyajiH^BjtHHHHe KOHUeHTpanjiH iiocojiohhhx HHrpeiniSHTOB Ha KayecTB© 
Ka3aTanH chpbh h roTOBoit npoflyKUHH. B KanecTBe ynpaBJiHeMHX iaKTopoB BHflejieHH’
-  acKopdHHaT hetphh ( X ) ot 0 bo 0.15?;
-  cooTHomeHHe cax ap a  h rjnoK03H ( X  ) ,  ot 0 .1  ho 0 <*.

_ — —  /O y
,  ,  , v  .• 0 0 .1

-  cioccfetT ( y3 ) , OT 0 SO 0.4%;
-  Bo.ua ( X ) . ot 10 no 25%;
-  KonpeiomHTaT ( X ) ,  ot 0 jo  105?;- HHTpilT ( y6 ), OT 0.002 a o  0.0075%.

(3)>

tB 0 e
r
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2::ou sKcnac-nenTa 3 adcomoTHHx 3hqhoKiiHX jpa liponeooa
i r a c c x p o B o ’. ; ' - : . /. B a s e  psora c b ip b h  ^
Experiment plan for the processes of massaging and ageing of raw ®a in absolute values

AOCOJIMTHLiG SHaqSIIHH OaKTOpa Absolute values of factor
Olffi- j TCJIBHOC TB JjIIiTOJIBtlOCTB Em t  g jib hoc tb ; Em  t j
TOB ! ne p3 hyuor o ma oc; nepE-iHHoro coa dgsaii:;n B T o p n y u o ro  M a o - i3 io p ‘HN of IpOESHHH, unoa, vac CHposaHiiH, lam ¡c o a p s
test time of the first Time of the first i iili.C 3 jTime of the se- ixme

• massaging,min.
|

ageing,hour cond massaging,' agei min.
i H

Y
a2

i
X3 l ____

T 2 3 4

i 9 i' c. • - 18. C

KAoCO 24-5 
r n2 5.0 S.5 £.33 j.>u

7 # ; I .u Q "7 TO • ̂ >9 4S-C
4 ZJA 3.5 25. C 7.&0

4 • yo 15.5 25.C 41-1
O • 'd 15.9 5.0 6.5
7 2.4 9.5 5.0 42.1
8 2.0 10.95 16.9 I4.ooc 3.24 18.0 16.9 34.2

$
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npOEOHaeHl-10 TOÖ/IHUH I  
Continuation of table I

I 2 5 4 5

IC 4 .6 3 3.1 5.0 2 4 .5
I I CO 

r r\ 5 .9 8 13. S T r- J. • L
"0  •1-4- j  • 0 13 .02 1 6 .9 2 0 .5

2 .9■L J I .C 16 .9 2 8 .6
V\- 4 .1 ? £ .04 16 .9

OCO

Tr) • T1 9 .5 25 .0 24 • p
3 .3 c 5 13 .0 2 4 .5

ÄS

padoTy Ha btom 3Tane BHnojiHíuiz no czMMeTpzHHOMy opToroHajiBHOMy ruiaHV 
peraMa* MexaHHnecKoñ odpadoTKz ehpbh h .njizTejiBHOCTZ C03peBaHZH ( TaÖJi.2)

fe Ohoi Iuiacrwo5S?aH1Z[m n<\ ycTanoMeHHJO 3aBzczMocTz BejiznzHH pH, BYC, HanpraceHzn cpe3a a, j,, ?®001» (Hji) capta, a Tarace HeKOTopnx noKa3aTejieË roTOBoro npoflyraa fycz- 
S ítt0Teí-̂ 2HBIloCTI> 0KPaCKH> opraHOTienTHnecKan oiiemta) ot pemivia MexaHznecKot odpa- iaöji. 3 h 4°cth C03PeBaHM h ot coctaBa n KojiznecTBa nocojioHHofl CMecH, npe,n;cTaBjieH-

„
^,^¿o2l)03;ójr¿w-n?ejIHHIÍHa  PH cuP£a npaKTHnecKH ne 3aBzczT ot peaczMOB MexaHznecKOË o d p a- 
-2° HoS?1 b o r> o ï? £H0CTH BWOP^K0 h ot cocT asa z  KOJiznecTBa BBefleHHoii nccojionnon cMecz, 

TíePKJIñeSBT?M 0T pH KCXOÄHOrO CHpLH ( K09(fÇ[!HIÏZeHT KOppeJIHUZH paBeH 0 .8 ¿ )
^  ör 1 n e m o O. M. H flp ( 2 ) .

;°ïite(0*4) ^ noBmnerae pH dyjiBOHa ( Tadji.4) no OTHOiueHzro k b 9jizhhhh pH zcxoflHoro cltobh 
00Ï’HCHIITI> flooTpyKTZBHHMH H3MeHeHZHMZ dejiKOBCH n ac ra  npz TenjioBcS oopa-

lí f e ^ f e ,! ItO y i l I P o ^ OTKa’ WIHTeJIBHOCTB C03peBaHZfl H KOHPSHTpanZK nOCOJIOHHHX HHrpeflZeHTOB 
%v R yn7? 6111106 BlHaHHe n a  noBtaneH ze BYC ( T a d j i .3 ) .  O rn a n o , E JiesyeT  OTMeTZTB, hto
;o ^ S ej;KeHTnT>i nPeSBaP0TejiBHoä M exanm ecK ofi odpadoT K oz ( cd p ad o T K a cupBH d e 3 nocojion- 

CR°S  o rino« -  oT pzuaT ejiB H a, T . e .  c  yB ejizneH zeM  npo flo razT ejiB H o cT z npeffBapzTejiB H oti 
'JupaooTKz ByC yMeHBmaeTCH.

f t  ï fe .  în Pan 

T°Pa (X

^HHrpeflHëHTOB noBbimenze BYC  BK3HBaioT KonpeiyoBiTaT z  $ocäaT ( T a d j i . 4  V 
uzTaT 0Ka3aji dojiee cyqecTBeHHoe BjizHHze, neiw zcnojiB3OBaHHH0 $occ¡;aT M¡,¡

y5 ■ y  )
O o ï ^ O C T B  I’ m  «  o \  ”  ■ " "  " " ------------------------------------- -- ------ --- * ~ ' ' * “ *

TajII>aHe i TaoJI-3 i OKa3HBaeT BjmHHze tojibko jyizTejiBHOCTB M exanznecncä odpadoTKZ 
'Pa (y" - aKT0PH <■ a2 » Xg, X4 ) npaKTznecKZ He BH3tœaK)T ee Z3MeneHze, npzneM bjihh-

j ) M02CH0 onzcaTB ypaBHeHzeM ( I ) ,  noTopoe ZMeeT HejiZHeËHHÎi x a p a ra e p :

IIji = 10.04 -  I.827XJ + 0.31 X̂  ( I ) ;

e

V .  * l8 -52_

Pecczz ;yiH HanpniseHHH cpe3a Tarace ZMeeT HejiHHefeträ xaparaep:

iPas;
iaBHZa

■O.225X3 + ° °34X4 “ 5.21 ^  + O.OO5X3 - 0.0005X| + 0.465ÜJI2

noKa3HBaeT,H To H anpnseH ze cp e 3 a  3aB zczT  ot  npo flo razT e jiB H O C T z BTopzHHoä
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Tadjrana 2 
Table 2--- - * —  «*»'-» iwiuuui. .u v m i uu u u o u u o .  n u  VAjjm

CHPBH.Experiment plan for the process of raw material curing in absolute values
~ ~  ~ ------- Absdiuts v a i n ^ 01

IIiiaH 3KcnepnMeHTa b adcojiBTHHX 3HaHeHHHX ¿yia npouecca nocojia

.'.U'#' A i c o o T H u e  3 H a q e H H H  $ a  k t o p a
? ob7 ACKOpdHHaT 

M  o f  /va., /o

factor
Caxa-p
rjiH )K03a

! $oc$aTn,$ ! Boji;a,̂  ! Konpema-1 Hhtpht

test1 Sodium as cor-! s ^ a j ° a ! Phosphates, %! Water,% ! n™ : ^ !
t 6 S t  . b i n a t e . H  , t iS S S —  \  , y  ’  %  , c ^ i l ? f e ±7

n u T a T ,^  ,

°y5 i

I 0.10 0.10
2 0.075 0.10
3 0.05 0.10
4 0.025 0.10
5 0.00 0.10
6 0.10 0.075
7 0.075 0.075
8 0.05 0.075
9 0025 0.075
10 0.00 0.075
I I 0.10 C.05
12 0.075 0.05
13 0.05 0.05
14 0.025 0.05
15 0.00 0.05
16 0.10 0.025
17 0.075 0.025
T3 0.05 0.025
19 C .025 0.025
60 0.00 0.025
21 0.10 O.CO
22 0.075 C.00
23 0.05 0.00
24 0.025 0.00
25 0.00 0.00

0.30
0.20
0.10
0.00
0.40
0.20
0 .1 0
0 .0 0
0.40
0.30
0 .1 0
0.00
0.40
0.30
0.20
0.00
0.40
0.30
0.20
0 .1 0
0.40
0.30
0.20
0 .1 0
0 .0 0

13.75
1 0 .0
25.0
21.25
17.50
21.25
17.50
13.75
1 0 .0
25.0
1 0 .0
25.0
21.25
17.50
13.75
17.50
13.75
1 0 .0
25.0
21.25
25.0
21.25 
17.5
13.75
1 0 .0

0.00
2.50
7.50 
10.0
5.0
5.0 
0.C0

30
7.50 
IC .O
1 0 .0
5.0 
C.O
2.50
7.50
7.50
1 0 .0
5.0 
0.0 
2. oO
2.50
7.50 
TC.O
5.0 
0.0

0.0035 
0.0065 
0 .0 0 2  
C.005 
0.0075 
c.oo75 
0 .0 035  
0.0065 
0.002 
0.005 
0.005 
0.007 
0.003 
0.0065 
0.002 
0 .0 0 2  
0.005 0.0075 
0.0035 
0.0065 
0.0065 
0.002 
0.005 
0-0075 
0.0035

3Ha^eHne noKa3aTejien captH , nosBeprayToro MexaHH'ieckom odpadoTKe
■ BtfflepjKKe
Values of raw characteristics under mechanical treatment and ageing

rjjabl0 ?

JW 
ona+

B e ji h q h h a pH ■ BjiaroyflepsiiBaioinaa cnocod-! 
hoctb,^  2)

TOB1HCXO-! 
testAHOe X j

n f  ,

1
! X2 
t

~T-----
! X3 
1

! A4 
1

1HCXOfl-!
Hoe XT 

, I )  ! 1 
i 1

_ 1-------------

; x2 
1

CO

1----- ;---------r-• , ! no- *
f a4 1 XOA"f

• Hoe •
1 1 I ) 1

1 6.51 6.84 6.44 6.58 6.51 91.03 94.44 86.43 97.24 98.26 4.12
2 6.85 6.83 6.48 6.62 6.57 94.98 92.06 84.76 98.38 99.03 5.28
3 6.51 6.54 6.53 6.53 6.52 91.03 86.03 87.42 97.42 98.33 4.50
4 6.92 6.82 6.93 6.91 6.93 95.13 92.94 95.99 98.76 99.13 5.37
5 6.53 6.65 6.47 6.64 6.63 83.35 86.20 81.09 99.50 98.89 4.756 6.06 6.bU 6.58 6.61 6.54 83.49 89.35 9Ii36 94.51 96.45 6.05
7 6.93 6.36 6.47 6.65 6.71 98.38 82.72 86.92 97.57 98.99 6.358 6.82 6.76 6.74 6.78 6.78 95.02 93.65 92.42 99.22 96.63 5.929 6.73 6.78 6.74 6.76 6.69 85.13 87.49 91.50 98.41 99.09 4.9610 6.81 6.77 b.bb 6.76 6.64 91.64 90.40 83.65 86.06 94.31 5.17I I 6 .8 6.82 6.79 6.78 6.77 93.98 93.39 94.72 97.53 97.63 6.3212 6.45 6.79 6.56 6.02 6.59 86.77 94.72 87.03 97.31 95.34 5.2813 6.64 6.78 6.87 6.66 6.59 77.25 90.12 90.23 96.17 97.85 3.9914 6.51 6.71 6.78 6.75 6.67 82.73 90.82 91.98 97.01 97.16 4.4615 6.42 6 .3 6.39 6.45 6.47 79.42 76.36 90.70 97.88 98.27 3.8616 6 .5 6.45 6.40 6.51 6.49 88.94 88.28 77.30 95.07 97.81 '4.83

I I j i a C T J I i H 0 plasticity
X j  ; X,

i

!

2 ! 
i

5.44 6.78 7.58
5.39 6.79 7.36
3.89 3.96 6.41 
5.98 5.01 7.08 
5.31 4.63 7.6° 
5.854.7 1 8 - k  
4.21 5-40 H f  
5-12 5.73 7.5 
5.o4 riOj
5.10 5.78 7.8-
5.39 5.96 6-ng 
6.13 5.32 6.8^ 
5 76 5.82 7.86
5.45 5.78 7 . ^  
3 .6? 6.07 7 .»

7 : | |  Si

1) initial raw
2) water holding capacity,%
3) shear stress
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Ta<5jinija4 Table 4
y c a o B H ^  n o c o ^ a ™ 60 CHpbH H r0 T 0 B 0 ii n p o ffin a iira , no jiyneH H oii npw pa3jriM H H x

•rÎ iUes of characteristics of raw and finished products under various conditions 
'  ---------a j . s u r i " -

¡ B ^ o r

i
s
3
I
5 
?
8
9

|
3
4 
5
6 
? 
8 
9

I
^5

CHpBe
curedraw

tyjIBOH ihCXOflHOe
! capbebroth ! initial ______! raw

"TTjojieHoe 
capbe 
cured raw

! 6 “ ,
! 1 . 1 0 '
! I k

'¡OnTwiec- ! OpraHOJienra- 
: Kan njioT- ttecnaa  oqeH- 
!hoc Tb npn!K a no na*n- 
i A. =5§0 dajibHoii aiKa-

6.22
6 .8 3
6.26
6.35 
6-31 
6.31 
6.22 
6-33
H 56.35
6.35 
| « 3 l  
6 .2 2
6.33
A - i 6
H 66.35
A *? 1
A -§ 2§ •3 3
6.33 
§ •2 6
6.35 
§•31 
6.22

6.29 6.42 91.05 90.37 T .93
6.41 6.46 89.97 97.50 T .436.46 6.49 90.82 93.88 1.766.41 6.50 98.38 98.93 1.406,35 6.40 90.50 92.05 3.736.45 6.47 90.50 93.99 2.07
6.33 6.37 91.05 89.64 1.796.44 6.49 89.97 95.63 1.656.50 6.57 90.82 97.20 1.07
6.46 6.57 98.38 98.63 1.056.44 6.52 98.38 98.63 2.396.36 6.41 90,50 90.77 1.536.27 6.31 91.05 89.73 3.096.36 6.40 89.97 97.37 1.63
6.35 6.39 90.82 94.03 1 .516.32 6.30 90.82 90.51 1.496.48 6.61 98.38 98.17 1.64
6.35 6.47 90.50 95.67 1.57
6.30 6.36 91.05 90.21 2.676.36 6.48 89.97 96.25 2 .I I
6.43 6.50 89.97 98.64 2.226.30 6.32 90,82 95.68 1.74
6.47 6.94 98.38 98.82 1.866.44 6.46 93.50 96.38 1.43
6.42 6.52. 91.05 89.70 2.28

0,675
0.875
0.900
0,875
1.050
1 .225 
0.890 
0.940 
0.925 
0.960 
0.975 
0.910 
0.750 
0.800
1 .125 
0.750
1.225 
1 .175 
0.875 
0.810 
1 .000
1 .125 
0.875 
I .I0 0  
0.900

4.6
2 .5
4.2
4.5 

4 .7
2.5
4.7
4.5
2 .5
4.8
4.1
4 .0
4 .0
4 .3  

4 .5
3 .5
4.6
4 .0
3.2
4.2
5.0
4 .4
3 .0
5 .0
3.2

ensity at...

sSs
8a°°leptical evaluation by 5—score scale

C o jjlo ^p a d o T K H  h BbmepKKH, a Taicsce iu iacTunH ocTH  c h p b h . IIp n  stom  Ha HanpHsceHne 
J3 „ ci l ,  grp“ “ 11 cTeneHH 0Ka3HBaeT bjihhhhg  m iacTHnHocTB c h p b h , h b MeHtuieS -  nposonstE - 
V h C°JlOxi uPM^H0ii BblflepUCKH CHPBH.

“W ^Ccygj^^HrpesHeHTOB (t3(5ji.4) Ha kphchctchphe) roTOBoro npoflyKTa bjihhiot KonpemuiH- 
n-n ^K°3$$HH;HeHTbI KOppejIHPHII COOTBeTCTBCHHO paBHH 0.38; 0.36)»

V^OJin, ET°PHllH0ii BHjepjlKH CtippH

'tipWej

•■■“ I uj.

jjj OKpaCKV HM6JIH 0dpa3IibI. B KOTOpbra BBOflHJIH McKCKMaflBHOe KOJIHqeCTBO

„ iUM «• qT0 KatjecT:B0 roTOBoro npoflyKTa HejiB3H opsHnsaTB tojibko no noKasaTejum 
°Kpao onpeaejieHbi HeKOToptie noica3aTejin KanecTBa roTOBoro npoflyKTa ( hhtoh-

^“Ckh. opraHOJienTHKa).
w Hb MJ-a Tibi "UJW Uhuaonv WMCJIW UU UdOJJ,fcl « &  AUXUJJOl« -D.DU

55lC a;i0Jie PKH C°*05-0.I»H3IH HHTpHTa (0.005-0.0075$).
opeHKe donee BucoKi-ie oneHite nonynmin oo'pa3UH nocojieHHbie c acKopdu- 

l‘E oCi; £ TaOfl 2 a^ |P ° M̂ r ™ ^ 30^* $oc$aTou, KonpeptmHTaTOM, hhtphtcm b cooTHomeHHHx y n a-

ncjIy4eH im x flaHHHX mokho cflexaT B  cJieayioinHe b h b o a h .
S > p °K£cPe3aH o6Pa6oTKa 0Ka3HBaeT cymecTBeHHoe bjihhhhc Ha n3MeHeHne Bye, nnacTHMHOCTH

5 ‘’COHUe C03peB3HKH, C0CT3B H KOHIieHTpaflHH nOCOJIOnHblX V. 
¿ L 4, d M3MeHeHne fijHSHKO-xHMHnecKHX noKa3aTejieK, new he

X ^ i i o
IlHrpOflHeHTOB 0Ka3HB3ST (50JIB- 

Ha CTpyKTypHO—MexaHHnecKHe

C°3PeBa3B'r e PM30BaHH0M POBHflHHbl 33BHCHT OT peKHMOB MexaHHqeCKOM OCpafiOTKH, flJIHTejIB- 
cocTaBa h KOHneHTpanHH nocoJionHbix HHrpefliieHTOB.
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