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Abstract. The present work is devoted to the developing afeaeral mathematical model for type-dimensional
synthesis of function-generating mechanisms withr-fear topological structure, rotation of the inpund translation of
the output. The known cases of particular belt raatdms and cam mechanisms can be obtained asargrisbm the
mathematical model.
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1. Introduction position of the relative instant center of velod®tys
Type-dimensional synthesis [1, 2, 3] of determined toward the coordinate system of the
function-generating mechanisms with four-barframe Oxy. That position depends only on the value
topological structure (centrode mechanism, beltof the first transfer functio®s;(¢).
mechanism, cam mechanism and four-bar linkage), Successive positions of the pofin the plane
can be divided into three stages: selection of theqy; of the input link 1 andsys of the output link 3
competing kinds of mechanisms with a four-barare respectively two centrodes of relative motzpn
topological structure; synthesis of the competingandz; (Figure 1) representing input and output links
kinds of mechanisms; selection of perspectiveof the centrode mechanism (line 7, Figure 2).
kinematic schemes and final choice of a mechanism  On the second line of the mathematical model
— kinematic schemes obtained after the synthesis athe value of the slopk, = taro of the straight line
estimated by the four criteria (geometry, 2, depending 08y(¢) andSs(9), is determined.
technology, accuracy and operation). On the third line of the mathematical model the

Aim of the present work is the development ofvajue of the transfer functiors; , (#), depending
a general mathematical model for type-dimensional

synthesis of function-generating mechanisms witlP" Ss(9), S's(¢), Sx(¢) andS's(9), is determined.
four-bar topological structure, rotation of the tp The position of poinA toward fixed coordinate

and translation of the output, on the base of théystem Qy, depending onSy(9), $;,(¢) and
developed general mathematical model [4] in casg4), is determined on the fourth line of the model.

of rotation of the input and the output. On the next line the value of the transfer
] function AB(¢), depending orSy(¢), S's(d), Ss(d)
2. General mathematical model for type- andS's(¢), are determined. ’ ’ ’
dimensional synthesis On the sixth line of the mathematical model the

The synthesis of the competing kinds of position of pointB in the fixed coordinate system

mechanisms_is don(_a by given posi_tion functionOXy’ depending onS,(¢), SEA(¢)’ AB($) and
S(¢) and its derivatives according general

kinematic scheme and general mathematical modét(¢). is determined. .

(Figure 1) that is based on the relation between Successive positions of the poAin the plane

transfer functions and mechanisms geometricakw: Of the input link 1 and the poifd in the plane

dimensions. Variables under synthesis are transfefys Of the output link 3 (Figure 1) are outlines of

functions Sy(¢) and its derivatives a$,(¢) is the input and output links of the belt mechanism

geometrical equivalent of the projectioQA onto respectlv_ely, and at the same time they are ewlute
of the input and output outlines of the cam

straight line 2 of the velocityr, of the pointA  mechanism (line 8, Figure 2).

(Figure 1). On the ninth line of the mathematical model the

On the first line of the model (Figure 2) the position of point K, that belongs to the belt
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mechanisms and it is a contact point between two 2 2

cam outlines of the cam mechanism (Figure 1), is Po =\/(XA0 _XKo) +(yﬁo - yKo)
determined with respect to fixed coordinate systems a distance between poiit and pointK when
Oxy. The variable parameter $=0.

Y

X3

Figure 1. General kinematic scheme of function-gatirey mechanisms with four-bar topological struetuotation of
the input and translation of the output

The following integral input link) from the initial positionAy of point A
) when ¢ = 0 to the current positiorA with
[3X0, + Y1, db corresponding value df. That length is equal to the
0 length of the rolled up, respectively rolled down,

is the length of the input evolute 1 (belt mechanis onto input evolute 1 belt.
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Figure 2. General mathematical model for synthethe competitive kinds of mechanisms with rotataf the input
and translation of the output
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output is developed on the base of general
mathematical model [4] in case of rotation of the
input and the output. The model is characterized by Received in July 2012
the following: the synthesis simultaneously
generates the outlines of two links with a simple
movement of the belt and cam mechanisms
(representing generally noncircular cams), in
contrast to existing mathematical models for
synthesis where one of the links with simple
movement is a priori chosen and as a result of the
synthesis the other one is obtained; the developed
mathematical model allows to obtain conditions
under which the cams of the cam and belt
mechanisms are smooth curves; the evolutes of
input and output links of the belt mechanism,
depending on the derivatives of the variable tramsf
function §(¢) and the given transfer functié(¢)

to the fourth order inclusive, can be obtaineds thi
leads to full disclosure of the mechanism geometry;
the known cases of particular belt mechanisms and
cam mechanisms can be obtained as corollary from
the mathematical model.
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