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ABSTRACT

The opject of this research work ig to protect tne trans-
imitting belts from damage and to increase its life time.
nis was carried out by wmodification on the constrig tion of
tne driven pully. It was fixed on a apecial base has a trian-
gle fram. This base can rotate arround cme end and the second
end free or attached with a special spring to minimize the
vibration during running condition.

»8 a result of this investigation the pelt will be subjected
always to a self tension control. By this method it is possibple
to increase tne operating time of pelt and protect it against
sudden shocks.

1. INCRODUCTION

The transmission of mechanical power by belts considers one
from tne wain methods. It has a very wide application in many
fields even in our daily life sucn as in motor cars. In this
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Lo InPROVUCT I

ns well Knownh the eflficiency i the Suaper very low.
RKecently Tils macnlne used 1l a LalXow ralge 1L malhitenance
WOLKSnops. wne Lrom tne maln £aCtors characterized tnls
wachine 13 tne large dilference petweelh tie (wo Speeds 2L
the [Oorward and backward direction. Lals difrerence cal e
reacned more tnan 1% times. Tne probiem uow can be folmuiatea
a8 ,now Lo produce a nammering rorce? and Now To Lransier it
ANtOo a crushing force Lo crush a very.rine particles heeusa

IOr many industries sucn as wedlcal apa ciaemical Aheustry (4}«

1. Cuds TrUSTIUN i Tk PROPUSLL Baci Alui

Tue congtrustion of tnis pall will 1s snown il Fig. 4. ol
course it is a very slmple construstion. ‘Ine proslem 18 nuw
Lo investiyate 1TSS ChRAraCLellstics alnd To Autroduce tue per-

forinance of tils mill. It consists of tne followily parts:

a. Vessel Lrom steel witn nignt equals i3 cm. «nd diameter

iV Chit. Flg. ia,

p. Cover £ig. lb. characterised witn mecnanical intericoxk to
protect tne vessel from tne opening auring thne MnNOliyg Conalt-

100,
C. o sSpecial Cross pase fixed On tne rak Of LNe Sudper £iyg.4c,

a. » 1ot of steel palls naving variavle aismeters.

111, cAPoRrMEdIAL UATa abs) InVesPIdallun Tob PERFUMnNC L OF
The ProPundl AULTI BaLL #AILL.

The cross pase was connected regidly witn the ram of tae
Snaper. [Phis pase can take any form ODUL dUIlng OUX invVestly-

ation 1t takes a Cross Lase to Kkeep the valance of tne Snaper.
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At tne end of each amm of it there was a fixed vessel .
Tnat is mean our system contains four steel vessels. Two

of them was situated on the longatudinal axis of the ram,
tne rest was in perpenduclar position. Of couxse we can use
a lot of distributed vessels fixed to the xam of the shaper
used only in this mode of production especially this Kindas
of products needed a special type of ball mills.

A lot of questions was appeared during the construction
of such system,the main of them are:

i. Wnat is tpe suitable numper of steel balles?

4. What is the suitable stroke lengthid, .

3. wWhat is the suitable diameter of the crushing balles?,

4. What is the auitable working time r&quxred t.a f.a.m.sh the
crushing processes?,

5. Wnat is toe volume of charging from row matazxal?.

. Wnat is the suitadble dimension of steel vessel. L and D.?,

7. What is the suitable fixation of the vessel on the ram?,

. What is the suitable speed or number of atxeke& per
minuite?.

Of course each of the pxevioﬁs questidaa was investigated
individually with respect to the others. The practical res-
- ults was obtained as follow: / ;

do wegpets nunber of nxllxng balla

Tais factor was mveamgatad as a ﬁmtim af the pradnct-
ivity of the machine by putting a cert:ain fixed qguantity of
material under crushibg in the vessel and all: othexr parameters
‘are constant such as strok kL, speed 8. dj.amm:;af vessel b,
diameter of steel ball 4, and ngerating,tlae t, T
able in thnis experiment is nusber nﬁ b@llaa Da:cxniaatxon of the
effective number of ball.ea raqmred fo: cxushing ‘can be taken
as a function of percentage of crushing material of a very
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Line products to tne total wmaterial lnslae tne vessel.

£'1y. & indicates tne relatlion Lbetween Luds percentage oy
welgnt oI tnls factor ayallsSt thne humoer oL walls at Con-
stant otner rfacturs. UL Course tie lractox WP/WC was COLalned
after making a seiving processes for tne final proaucts. e
consider tne weliynt KP in gr. oL & certaln class as a refer-
ence value i.e. one sieve from tne sieves cells consider as

a reference one. ‘Inis class was tuaken 34u micron. 1t was
Kept constént and the mateérlial passing Lnrouga 1t Cilslaereu
in a powder rorxm i.e. size particle less thnan 34u miCIon.
fnis material was collected and welgynted to determing tue

ractor w
< p/wt where

wp : welgat of produced powder lhaving o S1izé particie i1ess

than 340 micron in, gr.

NC : weignt Of total materxilal under crushing in gr.
L i working stroke of tne shaper, man.,

> : Speed stroke/min.,

LU : Vessel diameter in cia.

dD : Liameter of steel palls in ma.,

n : humber of steel balls.

Tne ilnvestigatlion inaicaces that according to Our Cuhdablol

tne suitable number of steel balls eguals 9 palls as in Fig.<.

4., w.L.t. Stroke:

This factor was investigated as tne previous one wnen ail
otner factors are constants. Fig. 3 illustrates tne relatiol
petween the ratio wp/wt and stroke in ma. It indicates tnat
tne maximuwl Productivity was optained wien the STIOKEe approx-
imatelly equals 70 mm. also it illustrates tnat Dy lncreasing
stroke length tne productivity of the macnine increased to
reagn a maximum value corresponding to 70 mm stroke and taen
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decreased Oy increasing stroke lengtn i tne snaper Fig.o.

3. w.r.t. dlameter oL steel Balis

i'313 ractox considers oné Lrom tHE e LACLOXsS ChalalC-
terized such Dall mili, especially tne v.oiwwe O The Capallty
of tidls mill very small (volume of every vussel less than one
Ry.). Ine experimental wata 1uicates Uhal LY lhcreaslny tne
diaineter of steel palls the pruductilvily was 1lncreasea at
a Celtain zone alter that DY lhcreasily Lihe dlameler the out-

put not  affected or 1t naesd a very simall eliect as rig. 4.

., wW.X.t. Uperating or Crusniing liwme

Por such small ball mill the time factor was inviastigated
as a rfunction of the previous mentlon percentage ratie wp/hc.
£ig. 5 snows that by increasinyg the operating time the prod-
uctivity of tne pall mill increases, 1.e. weight of powder
material related to the total weignt of the material under
crusning increases also. according to Fig. 5 tne time factor
considers very effective one to a certain extend after that
increasing the crushing time become usless. In our case after
43 minults, increasing of the ratio wn/"t become very low and
nence unexceptaple from economical point of view to continue
tne operating time. AS & result the suitaole crusning time
1s from 4v to 25 minuits.

5. w.r.t Volume of Crushing Material

A3 mentioned previously this small mill designed for special’
purposes operation as in medical, cnemical and some of tecan-
noloyical processes for production rare metals. It character-
ized witn small sizes. For tpis reason the suitaple weigat of
ores or row materials added in tne vessel was investigated., Fig.
6 snows that by increasing the total volume of charging mat-
erial the productivity increased and then decreased.



IV. Characteristic of Final Products

Tne characteristic of the products can be measured accord-
ing to distribution charts (2). Fig. 7 illustrates one of
these charts and the composition of the final products accord-
ing to its sizes. This chartswere introduced according to
resultant parameters which obtained from our experimental
work. Tne following table represents the numerical practical
data between size particular in mm. angd percentage of powder
material was obtained from one expeximent,

Size paxt:’.cle' 60
{micron)

100 200 320 630 1000 14UC Kemain

Weignt of powder 35 6.7 8.6 5.1 3.2 1.5 1.6 19.5

Percentage % 7.6 13.4 17.2 10.2 6.4 3.0 3.2 39.0

V. CONCLUSION:

~ This research work represents a special purpcse ball mill
machine pased on a new idea of operation. It has a low prod-
uctivity and can be used in technological processes in a spec-
ified industry. : '

- vpe from tne main conclusions of this work is how to utilize
tne large differance betwsen the forward and backward speed of
the shaper.

- It is possible to design a multi ball mill machine based om
the mentioned idea by fixing many vessels on the ram of the
shaper. ' : ; T

- hote only the performance of the proposed ﬁall mill but also
a new application of the shaper are presented in tnis researci.
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Fig(1.a) steel vessel.
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Fig.(1.b) special steel cover Fig(l.c)cross base.
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ball characteristic.
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