«KOMIIJIEKCHE 3ABE3INEYEHHS AKOCTI TEXHOJIOT'TYHUX MPOLIECIB TA CUCTEM - 2023»

3. Radzevich, S.P., Theory of Gearing: Kinematics, Geometry, and Synthesis, 3" Edition, revised and
expanded, CRC Press, Boca Raton, FL, 2022, 1154 pages.

UDC 621.9.06
Volodymyr Chupryna, Doctor of technical sciences
State Scientific Research Institute of Armament and Military Equipment Testing and
Certification, Cherkasy, Ukraine, voldchu@ukr.net

PARAMETERIZATION OF COMPLETE SPINDLE UNITS MODELS IN CAD

Parameterization consists in the design of the object using variable parameters of the model, in
particular, in the selection of the most significant parameters of the object that significantly affect
its properties, establishing relationships between these parameters and purposefully changing their
values during modeling. This allows you to obtain a set of identical product models based on a
once-designed model, changing the specific numerical values of the selected variables, as well as
quickly make changes to these models.

Constructions of a complete spindle unit (CSU) (Fig.1) can include from several units to
hundreds of elements - parts and units [1].

Fig.1 — 3D model of CSU Fig.2 — Basic control dimensions of CSU

The CSU necessarily contains a spindle (spindle shaft) located on two (or more) supports, a
drive element (coupling, gear wheel, pulley or others), an element for fixing the tool or workpiece
(cartridge, center and others). In machine tool construction, only certain elements of CSU designs
are standardized, in particular standard rolling bearings, front ends of spindles, diameters of necks
for bearings, some gear elements (keys, splines, couplings). Therefore, in general, the
parameterization of CSU is a rather difficult task. This problem can be solved only when moving
to the aggregation of CSU, which narrows their nomenclature. If the basic parameters are set to
normalized series of sizes, then with the help of one parametric model, it is possible to create an
unlimited series of typical constructions of CSU, which covers the entire size series for a whole
range of different types of machines.

In complete spindle units (CSU), the main basic parameters are the following (Fig. 2): a —
spindle console projection, | — distance between radial supports, d — diameter of the spindle in the
front support, b — length of the spindle shank. They are considered as the guiding variable
parameters of the model. Changing the value of these parameters automatically changes all other
related parameters. In this way, a parametric model of the node under study is obtained. After
parametrization, it is enough to change the values of these variables to create another modification
of the CSU. In this way, it is possible to model both the geometric dimensions of the node and its
individual properties (for example, stiffness, mass-inertial characteristics, and others).
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The scheme of forming a parametric 3D model of the CSU in CAD is shown in fig. 3 [2]. First,
a layout diagram is developed for this type of node and the control parameters of the CSU are
determined, then parametric 3D models of the component parts (spindle, body, and others) are
built, which are entered into the database, and then a parametric assembly 3D model of the CSU

is created.
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Fig.3 — Formation of parametric 3D model of CSU

The use of parametric models provides a quick reconstruction of the structure in accordance
with the change of its variable parameters, which allows you to easily automate the optimization
process and significantly speed up its implementation [3,4].

Thus, parameterization of CSU significantly shortens the design of new structures in CAD and
opens wide opportunities for their rapid optimization according to various criteria.
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