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Abstract: There are two basic groups of equipment charaetiizy when processing is executed. Using
automatics for small wire products manufacture salsstantial shortcomings having mainly dynamic
nature. To the author’s mind, the alternative wayoi apply continuous technological systems asyoto
machines and lines. The paper presents analysistio€ forces in the rotor for heading wire produanbd
how they influence on the torque value and its atter.

Wire products are widely used both in industry aweryday life. We mean
such products as nails or rivets, i.e. ones witlead. They are able to be produced on
machines that can be divided into two big groumsitematics (for example, nail ones
[1]) and rotor machines [2]. The main distinctiostween these machines groups con-
sists in when processing is executed. While inmatecs heading is realized only pro-
vided a wire workpiece is motionless, in rotory imaes productivity may be enhanced
due to increasing number of working positions [B]the present paper we will analyze
active forces in the rotor with inclined disk [eometric scheme of this rotor is shown
in Fig. 1, where the following designations areicated:R is the rotor radiusw the
angle of the disk inclination; 1 the circle wire mkpieces are moved along; 2 the circle
punchs are done it. Poitmeans the start of heading process and foimteans its
end.
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Fig. 1. Geometric scheme of a rotor

In the rotor rotation the punches make the motiomgthe z-axis because of
the anglev that leads to processing during simple rotatiovualtheir axis.

To begin with, it should be noted that relation é@formation force of a head
versus extent of deformation may be easily conttduby exponential law. This func-
tion is defined by

P(x) = a&”, 1)

wherea, k are the coefficients depending on boundary canwdif P is the heading
force; x is the current coordinate from 0 lo(Fig. 2). The coefficients, kshould be
determined under the fact th&t= P, (x = 0) andP =R, (x = h), where P,, P, are the



start and end forces of deformation, re-

*+*‘ spectively. Th b Iculated usi

‘ pectively. They can be calculated using
\ theoretical formulas including empiric
| < coefficients [4].
| However, in this case we are to
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connect the heading force with rotation
angle,¢ . In Eq. (1)x meansh — z where

d z coincides with coordinate along the
axis of the same name in Fig. 1. This co-

L ordinate is given by [5]
Fig. 2. The head of the nail z= R(1+cow) siw.  (2)

In this formula ¢ =0 leads to
Z= Z,- Therefore, it is necessary to bind zero readihg/owith pointB in Fig. 1.
Find the angley, underz=h as:

_ h
Y, = arcco{ RSN ﬂ 3)

Substituting Eq. (3) into Eq. (2), yields

z(y) = R{1+ co{[/j+ arcco%RS?nw— )lﬂ Si.

Because every workpiece undergoes heading operdtiang working angle
a,, (Fig.1), using Eq. (1), the deformation force @re workpiece may be expressed

: o)~ aexp{k{F{H co%z/w arcc %— m sm}} wo[ &)

0 O[a,;27].

Consider general scheme of the rotor with activeds, as shown in Fig. 3. It is
easy to see that such scheme has the featureefwatn@tion occurs under some slope
of the punch face relatively to a die face [6, A$. shown in Fig. 4, at the moment of
deformation ending this slope disappears. But duneading process it takes place.

To take it into account, consider two planes arsiia® that the punch has slope
in each of them. Call them radial and tangentiahpk. Mark these angles of slope as

¥, and y;, respectively. Then, using Fig. 3, the followingeessions for radial and tan

gential forces can be writtef, = P tgy;; P= P tg.
Having determined required values, it is possiblddfine running torque as

T(@)=M(¢)+M; (@),

where M, is the moment from the tangential forcéd; is the moment of friction in
bearings.
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Fig. 3. The scheme of active forces: a) general viewgb)ien by radial plane;
c) section by tangential plane
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Fig. 4. The disk the punches to be placed on (a) andiitsiple of work (b)

The momentM, may be characterized by the following function:

M, (¢) = RDiz P(w— %—”j

where U is the number of the rotor working posision
The moment of friction in bearings is given by

M (¢)=20F, (¢)F & +M,,

where F, is the reaction in the bearing;

f is the coefficient of friction;
r is the radius of the friction forcg, [ action in the bearing;

M, is the moment arising due to various errors inufeeturing and assembling.



Hence, the running torque may be computed for ahyes of required parame-
ters. Assume that a workpiece is being processddtamas the following parameters
values: P = 26”#* (for d = 3 mm,D = 6 mm (see Fig. 2)h = 3.5 mm,w = 1°,R = 200
mm, U = 12,f = 0.05,r = 100 mm,Mp = 10 Nm. The forcel, depends on bending

moment and it is the function of the foreeand radiufk. Relation between the running
torque and the rotation angle is shown in Fig. 5.
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Fig. 5. Relation between the running torque and the mtaingle

As can be seen, the running torque is the impuisetion that can be explained
by the fact that in point E heading of each workpiends and the torque is sharply de-
creased. Further research is required to prediceébtorsion oscillations.
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