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Abstract

Tester manganese and Transporting Mechanism Research and
Development

For raising the effectiveness of mineral resources upgrading the information
on the useful component in the material forwarded is of a great importance. It is
also very important to determine the basic component percent content in the
concentrate obtained as a result of upgrading.

Development of the mechanisms (arrangements) that facilitate the upgrading
process effective control on the basis of the information obtained is a scientific —
technical problem. One of the important tasks of the problem is development and
investigation of the tester and pickups.

In the present thesis investigation and development of the tester and pickups
are carried out for Chiatura manganese central upgrading plant N2. Here both
obtained information on the manganese transmission to the operator and its
application in the automatic control system of the gravitation upgrading process
are considered.

For the mineral raw material content analysis the neutron-activation method
is applied in the work, in particular, the arrangement developed in the E.
Andronicashvili (academician) institute of physics, by means of which the
measured impulses amount is transduced into manganese percent content.

In accordance with the problems the following is solved in the work:

- determination of manganese test mass;

- development of the tester parameters;

- development of test pickup and calculation of their static and dynamic

parameters;

- development of measures for improvement of “multiplier-1” pneumatic

line characteristics to provide security reliability for the staff.

To solve the problems the theoretical and experimental methods of research
have been applied in the laboratory and industrial conditions according to the
normative documents demand.

Chapter I of the thesis deals with the analysis of the problem present state
and review of the technical literature. The object of the analysis is new ideas and
possible approaches to realize them, also results of the theoretical and
experimental research concerning the theme. The analysis of the manganese
upgrading technological process automatisation system present day state shows
that the results obtained are realized in the Chiatura manganese upgrading plants
though there are a lot to be done.

The model of manganese gravitation upgrading process is analysed, the
testers and pickups are discussed, in particular, by applying rope haulage and
pneumatic drive. The test analysis is arrangment described on the neutron
multipliers applied in the work.
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In chapter 2 the manganese test mass determination is solved. It is shown
that in the basic types of Chiatura ores the ore chemical composition and density
are not uniform. That is why in case of their presence at a time while reprocessing
the upgrading technological process is going on imperfectly. In case of express-
information presence on the manganese percent content in the ore it is possible to
raise the process by means of timely interference in the upgrading technological
process. For this purpose the test should present the characteristics of the material
and the mass should be optimal.

The optimal mass of the test is determined, that is 4500 + 50sm>. The cup size
and form are also developed for testing and haulage.

According to the manganese percent content in the ore to be upgraded at the
disturbance period evaluation it was determined:

- manganese percent content change at every season during 5 day-night,

with 10 min interval;

- mathematical anticipation and dispersions;

- reception probability of the production with some drawback (below the

determined degree of manganese concentrate).

It is stated that disturbance duration period is 15 min. During this period
testing, haulage, determination of percent content and realization of the obtained
information should be carried out.

Chapter 3 deals with the research of static and dynamic parameters of the
tester and haulage equipments. Application of various types of haulage is discussed.
The developed test cutting, hoisting and emptying detailed calculation have been
carried out, also possible variant for the mentioned equipment control and
information transition from the test activation analysis laboratory.

Chapter 4 deals with the test transmitting rope haulage, development and
research. Development of rope haulage is carried out at Chiatura Central
upgrading plant N2. The technological scheme of upgrading and equipment
arrangement is partially changed. It is reasonable to move the activation analysis
laboratory and accordingly to develop the test pickup line.

According to the mentioned instead of two transportation lines the single
rope fly-weel-like hoist is offered which considerably simplifies the test cutting off
and transmission.

The mathematical developed model for the test pickup rope haulage is given
by transmitting functions considering their concentrated parameters and their
allocation in space and time. According to the acceptable admission and
considering the rope haulage shortness two mass system models with different
parameters have been accepted in both cases.

Dynamic research of the rope haulage has been carried out. The cup moving
speed is defined in the retarding process caused by the engine switch-off also the
period of movement, the rope strain are also evaluated. To avoid the cup shuttle
the fixing equipment is considered to use.

Chapter 5 deals with the measures to improve the dynamic characteristics of
the test pickup pneumatic transportation lines towards the neutron multiplier. In

viii



particular, the automatic complex system has been worked out for the test forward
and backward motion to activation zone on the basis of the proposed special
pneumo-transport. For the test-container stable halt in the irradiation zone on the
automatic pneumatic line the damping device has been developed and its
parameters defined.
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SJ.’BO = \/S\sgg.@. + S'B.G. + SQS.G./\/SQQG + Z (S'B.G.i + SQ(}.[ )+ SoE.g. b
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bmbols Imbs(39d9dL. b5dDMITo gobbogyganos Jbmerme 39Mdm go®osbEo.
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24. ) o &) bobobby dmygobogos gJl3gM0dgbGol gl e gdols
LJgds. gobgobogrmm bob. 24 o, Losi wommbgs (mob bsfommaw aogmays)

dgoMgdumos ©53350M5GJoolmsb. s@gdygmo Lobxol s®ggs bpgds @am-
ol s 3mbylol dgmmegdom.

bobyxol Fg339(30L gy dowgdymo Jodog@o sbognobols 9093900

3bGogro 24.
“rd |2 Rpé |2 R4E |2 z24
EO - IS O - N S
2 de| T L€ g L€ |2 €L
€ o 3 O 3 O% o R 080 o ]
-t ¥ 2 2 = 5 < 2% <
2~ = - e -
1 43,78 9 47,39 1 4581 9 47,75
2 4280 10 44,88 2 48,12 10 4827
3 42,80 11 45,73 3 50,00 11 48,39
4 4464 12 45,00 4 4968 12 48,37
5 42,68 13 43,54 5 48,65 13 48,13
6 45,12 14 43,17 6 50,10 14 47,22
7 45,12 15 43,78 7 4709 15 47,35
8 44,39 16 46,17 8 48,12 16 49,10

domgdyao [o33900e00 3G0BAs 0gmegs 3goMs@ gdo© (16 (3oe00).

aobgobogoemm bob. 24., 6, Lowsi swgdgemo Lobxo so®ggs Gymeano-
Lo @o gmbylol dgommpomn. @Gmam®E 3o®ggeo  9Jl3gModgb@ols @M
Vog3gmogo 3mbyglygdo gm@dol Lobxo ogmegs 16 Lgd@masw.

Lobyxdo dobpobyydols dgdzggermds bgdsbg bohggbgdo wobsfomgdols
dobggom gobolobwg@gds.  Jodoyg®o  obogobols Igogagoo  dmygsbognos
gb®. 2.5 - Qo.
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3b®ogoo 2.5

350056@0 1
“ s 1-3-6-8-9-11-14-16 M1 %=44,86%
53950 > S
0043500260 2-4-5-7-10-12-13-15 Mn %=44,01%
1-2-5-6-11-12-15-16 M %=44,42%
ommbgs

3-4-7-8-9-10-13-14 Mn %=44,49%

3bMogno 2.6
go®036@0 II

s mGols 9 N
330 94396 1-3-5-7-9-11-13-15  Mn %=47,90%

9JO®mo @ogol
2-4-6-8-10-12-14-16 M %=48,22%

3odmdggdom
LgdBem@ol 93393 1-2-3-4-9-10-11-12 M %=48,30%
ommbgom 5-6-7-8-13-14-15-16 ~ Mun %=48,22%

30039 o dgmeg gJl3gmodgbBol dgogagdol dgos@mgdol Uiggds
dmygobogros 3b®oagddo 2.5 ©s 2.6.

Lobxdo  Bobyobydol  Igdggermdol  bybEo  goblsbrgms 1
350056@d0 Joomgds yggms smgdbymo Lbobyx ol golsdygomgdbyao dbodgbyg-
@mdgdom Mn%(1) = 44,456% . >Jgosb d9339G30L Mo gds smmnbggdom
Ameoos 0,081%-0l, ©s33s0®s@go0l dgmmwom go dgbodsdols 0,908%-o0ls,
9:0. ©53350M57 900l dgmmeol Lobybdg gohmo badolbom Jomsanos.

dgmag go@osb@obomgol (3b@. 2.6) dmygobogros sbys®odo dobysbey-
dol Lobyxgddo dgdi3ggermbdols bylb@o 360dgbgermdgdo, GmAgeroi Geeos
Mn%(I) = 48,259,  sdsbomob  obpobydol  dgdi3ggeomdol  Lobylol
23oblobegds dgm@g go®0sb@olomgol wosmmbgdol AML Gmenos 0,085%.

Lgadgb@dgoom dg33930LsL gOmo LgadgbBol godmdggdomn dglodsdol-
o Ameos 0,744%-0b, 9.0. 3350057 9d0L dgmmeols Lobylg ghomo be-
@obboo dopoeos go®g Lobyxol dg33930L gOm Lgadgb@ol asdmdggdom.
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@ 56M@ A M@0 do.
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sppaoeagdolomgols dg@hggeo ogm Lbomsboswm 3g9mols dognasygobognmds
[27].

53G™IoBH0obgdygamo  babgbol  35M5dgBMgools  aoblobwg@obomgols
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533 ™35B0bgdgemo babgdols gobansggdols Lgds:

I - I bs@obbol dodpyobgizol Lobyxol dmigggmols s G®sbldm@Eo@gdols
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2 - IV ba®obbol dodpaobgiol Lobyxols 3mgggmol s @F®sbldm®@o®gdols
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ool dgJobobdgdo s mommgymo Lobyxol  F®sbL3m@EG ool ©s
ool 5gBMmds@obgdygmo bobgdo.

o) aobgoboenmm LI ba®olbbol dmyggmogo 3mbi3gbd®s@ols Lob-
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bob. 32. I-II ba@olbol 3mbigb@®sdol Lobyxol smgdol Sg3@mIsgygmo bobol
LJgds:
1 — gmbggogto; 2 — d9bggMo; 3 — 3OMEIBgobo; 4 — Lobbos®o; 5 — ggemg@o;
6 - 9®0g5 7 — Lobyxol 3m3gggmo g@dgeo; 8 — 53d@sg0; 9, 10 — dmegom
3580m30mggmgdo; 11 — Bo3dsAs; 12 — hsdmgol gmbBsj@mmo; 13 — 3domobs;
14 — jd0e> ULgadgbdo; 15 — 3oomobol @g@do; 16 — ymdymmsko; 17 —
ddoygpsgo momo; 18 — 1gadgbGol bodds@s; 19 - boyosco; 20 - 3o@bsido
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Igbeyoygmos  doam  asdmddmnggmmgdom 9, 10. ky@deols Lobyxom
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©50{93L,  3mbAOJAHM@0 12 Bodmogl  o3dMogl s Ydogs  dgddeom
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Lodygoagdom. 00 gy gds googsbologeb 13 s gdogosbs LgydgbBologsb
14. 300@05bsl @g®ddo 15 dgoymgdbygmos kg@dgmmnsb s Lobldgmow
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05b. 1gadgbBy®o gdoamasbs gosgds dmJdgogdsdo dmwol, GmEs yo®-
ammado [odmgegds moml 17 ©o &9@dgels 180%-00 gomssd®xbgdl.

J9@deowsb Lobxol wogmol dgdwgy 960gs Bydrgds domm po-
Jmddmggeroll 10 dmJdgogdol gogase, goweg 3mb3gbdMs@lsbmdowasb
dowgdgeo Logbosgro 9390 Loygaro yoesd@mggaol Lodgomgdom o@ ho®-
0ogl 53d@ogl LoFobsomdwgam dods@mgemgdom. 3mbggog®olisggb 9@ogols
aossa0gdol Lofyol g@odby gm@ymansdo gsdmwol momol dmgdogw-
ob o boddods 18 Ligadgb@ydo gdomsbs gosigdol bodygsgmgdom &oum-
gl 56G9bgdl LoFyol 3m@0bmbEogy@d Jwymds®gmdsdo. jdoasbs Lgy-
d96¢0lL d9dmd@ybgds dgbeyoygmos beygos®on 19 gsblsbrgdymo ©os-
35bmboll godaagddo. 30bi3gbB@s@ol dodgergbols dmbggo®ol mogowsb
5300 gdol Jobbom ULgadgb@y@o gdogmsbs aosi9ds dmmoglgdyemos do@-
Loddo 20.

bob. 32. - by 39bjBodom bohggbgdos gMogol 3mboios dyddanols
o>gbgdol dmdgbBdo. kydkanoli aobogyzggmol bmdgdo o0sbgo®odgods 3mbgg-
09M0sb  aodmydoeo  3mb3gbB®s@ol dodigegdols aodbggols dglode-
dobo. dod 3380900l 25669308 FBo@mMmdo Geanos:

S=0,7h,.a+h,.a,

ooz a doebols Lobxol dg@danols Logobgs; A s h — do@migyomby-
©ols s bgadgbdol Lodsweng; hggbo dgdmbgggobomgols, h +h, =b, sdo@md

to) ols 85609399000 J9a30denos a5balsb@admm M@ dxenom
3JNOJL 30503439 JO3IL0S (Hobg Q3 j J2
S=.L7-a-b , (3.1)

d9@daol ImEgemds Hmeo 0dbgds
V=7a-b-\ , (32)

oo £ dyddeols Lodowangs;
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306LEO9JGonmo  Jolob@gdom dgdkmols 1800-00 Tgdmd@H6gdols
d9d560%d0l 13, 14 gBomgdols aopsigdoms @ogbgo obyg ybos ogml -
hgyero, Gmd dowgdygeo d9dsbobdols yodo@o@gdo dgBo o6 ogml dug@keno-
Loy (bob. 32). smbodbymo 3oMmdol aomgsaolifobgdom

L +R <L, , (33)
Lo L, =R, +R, (34)
R, — gdogobols @owoyglbo; R,- gdognsbs UgadgbBol @swoylo;
L,— @g®dgdol 39bOOmsTm@dolio dsbdogmo; L, — dn@denols Loy@dy.

>

bob. 33. AmGdmols 180%0m Bg3mdmn6gd0l Jgds
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180° R
‘dg30006mm 3OHM3IMA 30 80 _ FZ, (3.5)
a 1

Lowoz 1800 — 300o@abols dgdmd@ybgdols gymbge; a — googosbs Lgydgb-
Aol dgdmd@ygbgdols ggmbyg. du@ddanol gm®mds bohggbgdos 39bJ@odom.
33 bobobbg bohggbgdos gm@gmasdol s dmbm@geliby ©sdmbEe-

J909o momols dmgdols bgds, Lowsi 4 o B [g@Goangdo 696 39@0bs
s> momols dmgbdol LboFyobo s dmanm FgdEoagdos. R gdoansbs Lgy-

dgbBol dgM39B0L @owoylbos. S — ggmbgs 0 s B (ghHBogngdols dgdo-
9O gogemo bobols o gy bodbl dm@ob.

2535 00mmn  A4BO-l 0 (gdomowshb bdolgd@dmols, Gmdgeoi 4B
Jmbsgggol 9oy gogmal C FgoBomdo. 4 [ghBomopsb ©sdggdygeo
30M0bmb@omydo s B [gh@omowsb go@odgdymo  dggumo  bobgdo
900dsbgnl D [goBomTo yowszggomls.

530b0dbmo: h=BD; a=AD; ZABD = t;

Z/BAD = y;
AABD -ob
h= ABcosrt; (3.6)

AOCB -6 CB:Rsin%; 2CB=A4B,

AB =2R sin%; (3.7)
dgmeg Ib®og AABO -ob & =1+ f;
ACBO -sh & =90° —%.
3539¢m@emm &-0l dbodgbgammdgdo gOmMIsbgonl s 2obglsbmg@mm

J9mby 7.

2
hoglbgom  (37) o (38) gom@Iygmgdol  Ibodgbgeomdgdo  (3.6)

dogo@gdm T= (900 —ﬂj -p. (3.8)

Q@ IgarsTo. Jogowgdn momols - 17 Lodswengl A, d9@3980b a — jgom-
boo d9dmoG9bgdol WMl (bsb. 3.2):
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. a o a)
h=2R smEcosK% 2) ,b’} (39)

bobybols dgdio@gdols Jobboo dg@39B0L bgos bsfogTo LoblLGy-
o (0535 gdYeos am@ymaado 7 — @soybom. dg@ 396 g Imgdyeo
P dogns, @mdgeroi godmfggygeos g@ogels ao@ssaomgdom, w@sodengds
dbgd o bm@dogry@ ey gbgengdoe, Gmam® 3 bohggbgdos bob. 34. - by.
Foboswdwgaymdols odanggol dobbom dogrols bm@dsao@o dpagbgeo V-
3bg00l J0doGmngmgdols Lod®FYglmsb 900-by bogmagd s9mbgl 9bos Vgo-

0

bob. 34. 390398y dmbygao dsgnols bssbgys@odm LJgds
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