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Summary. The development of computer technology has made it
possible to move to its widespread use in design organizations. Computer-
aided design systems have been developed in various industries. They allow
you to solve design problems in a comprehensive way: from setting a
problem to getting drawings.
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Formulation of the problem. The paper also discusses the development
of an algorithm that allows you to change the geometric parameters of the
model and the development of design drawings that are highly complex. In
the modern scientific literature, various aspects of solving this problem are
proposed. The use of resources, global trends and the creation of innovative
teaching methods will improve and improve traditional teaching methods in
higher education institutions [1].

The main materials of the study. In differential geometry, curvature is
a collective name for a number of quantitative characteristics (numerical,
vector, Tensor) that describe the deviation of a particular geometric "object”
(curve, surface, geometric "object" (curve, surface, space, etc.) from the
corresponding "flat" objects (straight line, plane, Euclidean space, etc.) [2].
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Usually, the curvature is defined for each point on the "object™ and expressed
as the value of some 2nd-order differential expression. Sometimes curvature

is defined in an integral sense.

Fig. 1. - The trajectory of the point in the plane

The center and radius of the curvature are defined by the circle of
curvature that passes through the point under consideration and two other
infinitely close points of the curve.

A flat curved line can be considered as the trajectory of a point in the
plane (fig.1); the point moves tangentially to the curve of the line, rolling this
curve without sliding. The movement of a point along curve is associated
with a continuous change in two values: the distance S by which the point is
removed from the initial position and the angle a of rotation of the tangent
relative to the initial position. If S continuously increases with increasing
path and a, the curve is called Idle. The angle a (adjacency angle) between
tangents at two infinitely close points of the curve, related to the arc length
between these points, determines the degree of curvature of the line curve,
that is, determines the curvature of the curve k.

Fig. 2. - Tangent circle of curvature
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The curvature at each of the points of the plane curve a is determined
by the tangent of the circle at this point (fig. 2). A tangent circle or around
curvature at a given point is the boundary position of a circle when it passes
through a given point and two other points infinitely close to it. The center
of a tangent circle is called the center of curvature of the curve at a given
point, and the radius of such a circle is called the radius of curvature of the
line curve at a given point. The set of centers of curvature of a curve is a
curved line - it is called the Evolute of a given curve, and the curve in relation
to its evolution is called the evolvent. Using SolidWorks, we can determine
the center and radius of curvature in the following ways:

1) Determine the radius and center of curvature based on kinematic
analysis;

2) Determining the center of curvature u as the point of contact of the
curve;

3) Construction of curvature centers u curvilinear trajectories of points
for partial cases.

Next, consider in more detail each of the methods.

1) Determination of radius and center of curvature based on kinematic
analysis.

a) Plan of the position of point, which describes the trajectory S circle
of curvature of radius with center of curvature;

b) Plans of speed and full acceleration point;

c) Decomposition of total acceleration into normal and tangent
components;

d) Graphic definition of the radius of curvature third proportional to the
value and, since.

2. Determination of the center of curvature as the point of contact of the
curve, the normal to the curvilinear trajectory associated with the moving
centroid when it rolls over the fixed centroid (centroid is the set of
Instantaneous centers of rotation flat figure moving in its plane):

A) the center of curvature of the movable and stationary centroids are
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located on either side of their contact,

B) on one side.

Build:

- Perform normal

- Set to normal the perpendicular;

- Connect point with centers with a straight line and extend it to the
intersection with the perpendicular at point;

- Draw a line that crosses the normal at the desired center of curvature.

3. Construction of curvature centers of curvilinear trajectories of points
for partial cases:

A) Movable centroid - straight line

B) Fixed centroid - straight line.

4. Examples of constructing centers of curvature at curve points:

A) Cycloids;

B) Ellipse as a hypocycloid formed by the point, the diametrical line of
the circle which rolls over inside the circle.

Conclusions. To automate design modeling, it is advisable to develop
external programs that will allow you to quickly and efficiently manage the
computer-aided design system, create new node geometry in accordance
with new design data.
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