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ABSTRACT: The article provides a kinematic analysis of a closed lever-hinged mechanism for moving material of a
sewing machine. The angular and linear movements of the links, the angular velocities and accelerations of the links
and the absolute speeds of the links, as well as the speeds and accelerations of the singular points of the links of the
material moving mechanism are considered.
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I.LINTRODUCTION

The main directions of further development of machinery and technology for light industry is a sharp increase
in the productivity of machines and mechanisms and the production of high quality products with a wide range.

The growth in the volume of sewing production and the improvement of the quality of manufactured clothes
are directly dependent on further improvement and intensification of technological processes, equipping enterprises
with new highly efficient equipment, improving the structure and management of production, organizing labor, rational
use of material and energy resources, introducing the achievements of science and technology, improving quality of
work at all levels of sewing production.

In the process of moving the material, the mechanism rail performs not only horizontal, but also vertical
movement. The rail path is elliptical [1]. In the proposed scheme of the material movement mechanism (see Fig. 1), the
rail 6 receives movement from the crank 1, the connecting rod 8 and the two-armed rocker 7 in the horizontal direction,
and through the right crank 1, the connecting rod 2, the two-arm lever 3, the connecting rod 4 makes vertical
movements.

Kinematic analysis is carried out using the closed loop method [2]. From the presented calculation scheme (see

Fig. 2), the following vector outlines of triangles were distinguished: AKG, KNG, ABD, BCD, GHF, DEF.

In the kinematic analysis of the movement mechanism, the expressions of the following parameters are
determined:

- angular and linear movements of links and their points;

- the angular speeds and accelerations of the links and the absolute speeds of the links, as well as the speeds
and accelerations of the special points of the links of the material movement mechanism;

- transfer functions between the links of the mechanism;
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-Absolute speed of the movement of the staff, etc.
The mechanism for moving the material moves in the HOW plane. For the triangular vector contours under

consideration, we can write:
L, =L+a:l=1,+q;
Ié+|o:|1,+qz;|7:|8+l7; 1)
I;+q3:|5; I3+q4:|4-

Where, 1, 0>, 03, g4 — modulo-variable vectors defining the positions of points B, K, F of the links of the

material movement mechanism.

Fig. 1. Kinematic diagram of a closed mechanism for moving material of a sewing machine.

We design vector equations (1) on the axes AX and AU and, accordingly, we obtain the following expressions:

l,cosgp, —q,cosp, =0; —1,cosp,—1,cosep, —q,cosp, =0;
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l/cos g =q,cos¢,,; —I,cosp, —1,cosg, +q,cosp,, =0;
l; cos ¢; 1, cos p, —q, cos g, =0; |5 cos g, —1; cos g, —g,cosg,; =0;
l,sin ¢, +q,8in @, =1, =0; —1;sin @, —I;sin @, +q; sin ¢, =0; )
—lI/sin ¢ +q;sin @, =1, Iy =0; —lgsin g —1;sin @, +d,sin ¢, =0;
17 sin ¢} + 1 sin @ — d;sin @5 = 0; 13sin ¢ 1, sin @, —q,sin ¢, =0;
Where, @1, 0,05,y Ps: P @1, Pgs Poys s Pazs Pasr Phr @5, @5 - angles between the axis AX and the

corresponding vectors of the contours of the mechanism.

From the first and seventh equations in (2) we define:

I, -1, sin
Py = arctg-———— 2
l, cos g,

From AAWD using the sine theorem we determine:

| sing, l,sin ¢,

" S, l, — 1, sin ©
Pa sin . =arctg 0. A
i l, cos g,
1 1

According to the calculation scheme in Fig. 2, we have:
n=0 - @)
Where, ¢ - the angle between the shoulders |, and I, the lever 1. Then from AAHG we have:

I, + 1y —lsin(p, + ;) .

=arctg (5)
Paz I, cos(¢, + a,)
Accordingly, in a similar way we define the expressions to determine @3, @y, :
I;sin( @, + a;) + L sin @,
Py = arctg-Z 7 ’ ) "5 5 -
|, cosg, —15sin( @, + ;)
; cos(p; + ;) -1, cosg,
@, = arctg (6)

l;sin( @5 + a3) — 1, sIn @,
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Fig. 2. Scheme for calculating angles

According to the calculation scheme (see Fig. 1) using the sine theorem in
AAND, AJINF, AJIEF we get:

q :|'Sin Pa _ sin ,,
tolsing tsin(g+a)
, sing
3= 7.—q3 (7
sin( @, + o)
. sing,
q, = =

o sin( ¢, + o)
In fig. 2 presents diagrams for determining the angles according to which we

have: @; = Py + (qu3; O7 =Qyp — ¢qe7;
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Py = Pis =~ Pues’ Pa = Pa + Pocs’ (®)
I = (17)* + 05 — 205 (17)° COS @7
(17)* =15 + 05 — 205|5 COS s
(12)° =15 +0; - 21,9, Cos @,

I =(12)° +0; —2(1;)°0, COS @y

From the obtained (9) expressions, we determine the corresponding

2 2 2 2 2 2
+1; —1 +1, -1
angles: Q.3 = arccos & Fs "2 . Pyer = arccos 2 s
Chls 2q,,
|2 + 2 |2 |2 + 2 |2
D7 = arccos-Zd2 " s . Dues = arccos-2 2~ .
7q2 8q2
|!2+ 2_|2 |2+ 2_|r2
Per =arccos—( ) q? 2 Qe = ANCCOS =—>—T"— % —(17) ; (10)
20,(17) 20l
|2+ 2_|!2 |¢2+ 2_|2
Pes = AICCOSA—1—27— 9. — () ) Py = arccos—( ) ,(14 L,
q4|4 2('3) q4
From (5), (6), (7), (9) and (10) after some transformations we
I, -1, sin C
have: ¢, = arctg o 7u S arccos 2
|, cos gy 1

= arCtg ﬁ + arccos & .
@4 B D,

4 4

@, = arctg A arccos&;
BS D5

@, = arctg A arccos&;
B7 D7

Where,
: 2 :
C = {_Ilsm gol} +12-12; D, = 2l sin gy ; B, =sin {arctg b —hsing (01}
B, B, |, cosg
A, =1;cos(p; +as)—1,c089,; B, =lisin(p, +a,)-1,sin p,;
C, =1 +a; — ()% D, =21,q,; A =lsin(p, +a;)+15sin ¢y
B; =I5 cosg; —1; cos(e; +a;); Cs =1 —a; —(1;)°; D; = 20,1,
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A = Io +I(iJ _Ili sin( (p1+0(1); B, = Ili(¢71+a1)
g, |
C7=|72—|82+ —L17 |-
sin( g, + o)

_ 2'7'; E7
T osin(g+a)

Numerical solutions of the kinematics problem of the material movement mechanism were performed at the

0 +|(i) —|1iSin(§01+0(1) .
l; cos(p, + &)

E, =sin[ arctg !

following parameter values: |, = 28107 u; |1i =28-10° u;
l,=225-10"u; I, =22,5-107° u;

l,=30-10"x; I, =30-107° a;

|, =28-107 u;
I} =28-107° u;
l, =12,0-107 x;
l, =25-10"n,

o, =116"; a, =11"; @, =10"; @, =3035¢™".
11. CONCLUSION

The kinematic characteristics of a closed eight-link lever-hinged flat mechanism for moving the material of the
sewing machine are determined. Formulas are obtained for determining the angular displacements of cranks,
connecting rods, rocker arm and lever with rail. Based on the numerical solution of the problem, regularities of the
angular displacement of the lever with the rail with varying the length of the links of the mechanism are obtained.
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