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Tne ooject of this research work is now to utilize tne
free zone at which the tool connected with the shaper not
under cutting condition . AlSo Lo ipcrease the utilization
factor for such machine especially it characterized with
luow efficiency {(scme times less than 3um).

Tne main idea of this work is to use this sudden change
or tne large difference petween the two velocities of tae
ram in tne rforward and packward direction to produce
a crusning Lorce for a very fine particle less tnan 400
mlcron. It presents a law producivity multi-ball m&ll whicn can
pe usea for special purposes i1n tne field of medical, chem-
lcal industries and in the tecnnological processes for prod-
ucliny tne rare metals. '

The practical results indicates that it is possible to
fix more than one vessel of the proposed ball aill on tne
ram of zhe shaper to increase the productivity and efficiency
of tnis macnine when used as a multi pall mill macnine.

*  This work was carried out in the maintenance workahop of
production Eng. & Machine uJesign dept., Faculty of Eng.and
Techn. #encufia University.
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work the investigation was carried out by construeting

a special experimental stations and measuring tie variation
in output torque affecting the driving shaft, and checking
tne vibration of the, rotating parts accoxding to our cons-

trustion.

11, EXPERIMENTAL STATION AND BUUIPMEsSDS USED DURING TdE

INVESTIGATION:

Fig. la illustrates a picture of the experimental station

constructed and the equipment used during tne investigation
Fig. 1b indicates a 8 xuple block diagram for wmeasuring tae tor-
'gue at the driven shaft. Generally tnis station consists from
the following parts:

1.
2.
3.
4.
5.
0.
7.
B,
9.
io0.
il
1a.
i3.

3phase I.M. motor. HP= 2,380 Volt, 1440 r.p.m.,
Torque tranaedacet.

amplifier,

Recording device with off-set,
Special steel base,

Triangle base,

Drive pulley,

Driven pulley,

v~pelt,

Braking mechanim ,

Spring, .

Ball bearing of driven wheel,
ein.

Fig. @ indicates the coas;ruétion-of*:ne triangle base attached

with a controlling spring il. (1) and (2). This base can be
rotates freely arzound the pin 13. Thi:ihaae includes a special
steel interlock 16. Fig. 3 illustrates a simple braxing
mechanizm  depending completely on the gravity force. Simply it
constructed from a special flat belt 14 taking & rest position on
the driven pully 8. fzom one ena is fixed and from the other one
iz free Fig. 3. A variable weights 15 can be put to increase the
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friction fbrces between the driven pulley and the flat pelt
and nence the load increases (1) and (3).

II. ANALYSIS OF sXPERIMENTAL uaTa

£fig. 4 illustrates the relation petween the output torgue
produced on the driven sna@it at avarlable lcaas. <©This charts
was recorded with loads W.Kg. started from one Kg. up to six
Kgs. It is clear to notice from this sharts that the cutput
torque decreased by increasing the friction forces. nlso the
vibration or changing in torque is decreased by increasing tae
loads Fig. 4a - Fig. 49y. To avoid the oscillation of tne out-
put torque at small loads we proposed to connect controlling
spring 11 between the triangle base and the main base figure <
we must notice at Fig. 4F the rotation of the driven shaft
equals zerxo il.e. there is no rotation and tihe belt rotate
witnout no effect on the driven pulley but the torque execist-
ing on tne shaft was recorded and its value indicated on tae
cnart. If we consider the average torgue Kg.m. wiich recorded
on tne chart against the loads. W.Kg., the following table
which indicates the numerical values, between toxque produced
Ky.m and weignt W.Rkg. affecting on the actuating braxing
mecnanizs can be obtained.

T 1.6 1.6 1.6 1.48 v.88 .65  0.65

W - 1 2 3 4 5 6

This relation can be illustrated in Fig. 5. This figure indicates .
that at small loads i.e. small friction forces: the output torgue
equals constant approximately starting zone a-b of increasing the

loads, after that a sudden decreasing ip the torqgue by increasing

the loads, we can consider it as a operating .zone b-C, at polpt C.
the shaft of driven pulley is in a stand still condition w=o rev./
min and the torgue execisting on the shaft equalas constant value.
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By increasing the loads W.hg. thnere 1s nc corresponding

increasing in torgue, Tuis considers the stand still zone c.d.

Fig. 5.

IV, CALIBRATION OF EXPERIMENTAL Lnla

The output torque recorded from the recording device Fig.4

caliprated by introducing & artificial torque whnicn was calcul-

ated and compared with the actual one, ‘fne resultant artific-

i1al Oor statlc torgue was registared with thne same equlpents

as in Fig. 1. This work was carried oOut 1n a stey manner as

in Fig. o.

The calibrated charts is snown in ¥Fig. 7 which represents the

distance on the recorded chart and tne eguivalent torque. Tais

relation 1s a linear relation has a slopeequal k= tan-lng.m/cm

of recordiny chart.

V.

CUNCLUS TON

Firstly this research work presents a modified idea to inc-

rease tne life time of the belt and to protect 1t against sudaen
shocks or loads.

Secondly the transmitting belts will be operate under self

controlling action or simply self tension control.
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