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The idea of activating agents to change their properties for use in different areas
of production is known. However, activation of the entire mixture with filler and
water can solve many problems that determine the quality of building materials:
quality blending of components, activation of the filler to the achievement of a more
effective form, current correcting grain size, etc.

Employees of the Department of Mechanization of Building Processes of the
Kharkiv National University of Construction and Architecture (KNUCA) created the
construction of a drum-roll machine-activator.

The drum-roll activator (Fig. 1, a) consists of a cylindrical drum 5, which is
mounted on rollers 6 and rotates at a supercritical speed from a special drive. Inside
the drum is a roll 1, which rolls along the inner surface of the drum. The roll 1 is
pressed against the drum 5 by means of the lever 2 and the load 3. After a while, the
material is discharged from the drum. Of the material make bricks.

There is a problem with recycling. The roller 1 creates a wave of material (Fig.1,
a), because of which the roller 1 bounces and the entire system begins to vibrate. It is
proposed to create vibration on the roll 1 in order to break the wave of material in
front of the roll 1. To do this, instead of load 3 (Fig.1, a), a mechanical vibrator 3 is
installed (Fig.1, b).
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bobbing of the system
lever-roller due to a wave

-Droll

forming the wave of material
in front of the roll a) b)

Fig. 1. Scheme of drum-roll machine: @) forming the wave of material in front of the roll; 6)
construction with forced vibration of the "lever-roller"

Calculate the kinetic energy of the system as the sum of the kinetic energies of the
bodies "lever 2 — roll 1 —vibrator 3"

1 1 1
T=T,+T,+T,+T,+T,+T, +T, :EJCl-a)22+EJC2-a)22+5JC3-a)22+

1 > 1 > 1 ) 1 >
+ _Jdrum ) a)drum + _Jmll ) wroll + _Jvibrator ) a)vibraror + 2 _Jroller ’ a)roller =

2 2 2 2
L Rt Tyt T (T -2 4Ty @y + Ty gy 2T s @)
- 2 2 C1 C2 C3 2 drum drum roll roll vibrator vibrator roller roller P

where @, — angular velocity of wavering lever 2 (Fig. 1, b) about the axis 4;
Jc1, Jeo2, Jo3 — moments of inertia respectively roll 1, lever 2 and vibrator 3 about the
axis 4 (Fig. 1, b);

®qrnm — angular velocity of rotation of the drum 5 around its axis;

,,; — angular velocity of rotation of roll 1 around its axis;

®yinraror — angular velocity of the shaft of the excitator 3 around its axis;
@01 — angular velocity of rotation of one roller 6 around its axis;

Jaum — moment of inertia of the drum 5 relative to its axis;

J,on — moment of inertia of roll 1 relative to its axis;

Joinraror — Moment of inertia of the shaft of the excitator 3 relative to its axis;
Jo1er — moment of inertia of one roller 6 relative to its axis.

On the basis of a mathematical model, the equation of oscillations of system is
obtained. The parameters of the vibrator are determined for creating oscillations of
the roll 1 with an amplitude of 1,5 mm. This amplitude is sufficient to stabilize the
activator. In Fig. 2 example of a diagram of the system oscillations after the start for
the specific parameters of the activator.
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Fig. 2. Diagram of forced vibrations
In addition, experimentally confirmed the increase in the efficiency of material
processing when using a hanging vibrator.
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PedbopmyBanHsa yrpaBimiHHS 1HQPACTPYKTYpOIO 3ali3HHUIL YKpaiHU BHUMAarae
IHHOBAIIMHUX MAXOMIB J0 i1 CKJIaay Ta 3a0e3mnedeHHs Oe3neku pyxy moizai. [Ipu
IbOMY  HEOOXITHO  BpaxOBYBaTH  pI3HOMAHITHICTE  YMOB  €KCIUTyaTaiii
1H(GpacTpyKTypHUX OO’€KTIB, 1 B Mepuly udepry 3adi3HU4HOl koiii. Kommexkchuit
MIIX17 0 PO3B’sS3aHHsS 3aBJaHb 3 OLIHIOBaHHS CTaHy 00’€KTiB 1H(PACTPYKTypH
JI03BOJISIE CKOPOTHUTH BHUTpPAaTH Ha YTpUMaHHSA 1 peMOHT iHdpacTpykTypu. Llei
pe3ynapTar MoXe OyTH JOCATHYTHH 3a pPaxyHOK 3acTOCYBaHHS TEXHOJIOTIi
OLIIHIOBAHHSl CTaHy OO’€KTIB 1H(QPACTPYKTypH Ha OCHOBI MOHITOPUHTY CTaHy
00’€KTIB 1HPPACTPYKTYpHU 3 aBTOMATHU30BAaHUM BHU3HAYCHHSIM HEOOXIJHHX TEPMIiHIB
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