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Abstract

The article presents the results of the kinematic analysis of the belt element fist
mechanism of the modernized rice sorting machine. The kinematic characteristics of
the belt element fist mechanism of the rice sorting machine are presented. In this
case, taking into account the limit deformations of the belt element, a formula
expressing the vibration of the coromislo was obtained.

Keywords. Brass sorter, punch mechanism, belt element, eccentric, radius,
deformation, vibration, angle, kinematic couple, coefficient, law of motion.

We present the scheme of the mechanism for performing kinematic analysis (Fig.
1). From the calculation scheme, we distinguish ABD and BCD from closed
contours [1, 2]. Closed circuit vector equations in it:

For ABD outline:

q+l,-€=0 (1)
For BCD outline:
q+l,—Al, —F—Ar =0;
q+ |_3 —-r=0 (2)
g+l +Al, —FT+Ar=0
Received We project the vector equation (1) onto the axis AX
|, —qcos¢, —ecosgp, =0
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qsing, +esing, =0 (3)
From the account scheme:
esing, . . _Sing
tggoqzl—l, q=-€—+ (4)
, —€COoS@, SIn @,

ABCD, ABC 1 D, taking into account the deformations of the strap element in the fist
and ABC , D from triangles based on the theorem of cosines [3];

r’=q°+12-2ql, cosa;
17 =q° +r®—2qrcose,;
(r+Ar)? =q° + (I, - Al,)?* —2q(l, — Al,) - cos(a + Aax);
(I, +Aly)? =q% +(r—Ar)* = 2q(r — Ar) - cos(@,, — A@g,); (5)
(r—Ar)®> =q®+ (I, + Al))* —2q(l, + Al,) - cos(a — Acx);
(I, —Aly)? =q® + (r + Ar)? = 2q(r + Ar) -cos(@,, +A@,,);

From the derived expression in (5), we get the following:
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Por — arccos +2 2
ar (6)
o+ ot —arcoos T+ s = Aa)" = (T+AD”
ZQ(Is _A|3)
) —Agp _ arccosq2 +(I‘ —AI‘)2 _(Is +A|3)2 .
| s “ “ 2q(r —Ar)
{(({(((( Eg o — A = arccosd s T AL)" —(r=An)°.
Sv 2q(1; + Aly) ’
Q. +A@ :arccosqz +H(r+An” - (- AlL)* :
o A 2q(r + Ar)
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Figure 1. Calculation scheme of a fist mechanism with an eccentric belt
element
Taking into account the option of its assembly when preparing the punching
mechanism « and g, values can have positive and negative signs [4]. In that case

¢qr:¢ri¢q;a:¢3i¢q (7)
In that case
e’ —r’+12+17 —2el, cosg, esin ¢,
o = arccos rctg ;
21,,/e? +17 —2el, cose, |, —ecosg,
(8)
2 2 2 2 :
e“+r°—I; +1; —2el, cos esin
@, =arccos —— 1->% 4 arctg “.
2r\/e +1; —2el, cosg, |, —ecosg
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It is important to determine the values of and Ag, respectively, depending on the

length of the rod and the rod of the punched rice sorter mechanism. Aa Therefore,
by subtracting the third equation from the first equation of the given system of
equations (8) and dividing it by two, as well as by subtracting the fourth equation
from the second equation and dividing it by two, the following expressions are
formed:
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( e’ +15 —2el, cosg, + (I, — Al)> — (r + Ar)* .

)

arccos
1 2(1, — Al,)Je? +12 — 2el, cos g,

2 2 12 _ 2 (v _ 2
_arccos® T |, —2el, cose, +(I; + Al;)* — (r — Ar)
2(1, — Al,)|/e? + 12 — 2el, cosg,

e’ +17 —2el, cosg, + (r—Ar)> — (I, + Al,)*
2(1, + Al,)yJe? +12 — 2el, cosg, |

arccos

e’ +17 —2el, cose, + (r + Ar)> — (I, - Al,)?
2(1, - Al,)\Je? +1Z — 2el, cos g,
Accordingly, according to the calculation scheme, the maximum and minimum
turning angles of the connecting rod r and | 3 are getermined from the following expression:

Prax = P3 FAQ3, Qi =03 —A@s;

O = +AQ; a. =a—Aq;

—arccos

(9)

(10)
It is possible to determine the laws of motion by implementing the numerical
solutions of the obtained expressions for the specific fist mechanisms in the rice
sorting machine, but it is necessary to determine the uniformity of the fist belt
element according to the experimental results and to determine Ar and Al 5[5, 6, 7].

Summary

On the basis of theoretical studies, the kinematic analysis of the belt-element fist
mechanism was carried out. Taking into account the deformation of the belt element,
the expressions defining the laws of motion of the connecting rod and the crankshaft
have been determined.
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