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Тема дисертації:
1. Технологічна підготовка виробництва при залежному утворенні розмірів деталей з використанням
інженерних комп'ютерних засобів.

2. Technological preproduction with dependent forming of parts sizes using engineering computer aids.

Реферат:
1. Дисертація містить теоретичні та практичні результати досліджень з розробки методів технологічної
підготовки виробництва літаків при залежному утворенні розмірів деталей. У дисертації вирішено чотири
наукові задачі, які уявляють собою конкретне наукове завдання, що має істотне значення для технології
виробництва літаків. Це методики технологічної підготовки виробництва деталей складних просторових
форм з однорідних і композиційних матеріалів на базі їх аналітичних еталонів і використання інженерних
комп'ютерних засобів; методика контролю складних просторових форм на основі розв'язання зворотної
задачі формоутворення; методика технологічної підготовки виробництва стрічкових нагрівальних елементів
при залежному способі утворення негеометричних параметрів деталей. Ці методики впроваджено у
виробництво літака Ан-140.



2. The dissertation investigates the problem of technological preproduction with dependent forming of parts sizes
using engineering computer aids. It comprises the theoretical and practical results including the technological
aircraft preproduction techniques for mating parts with complex space configurations with dependent forming of
parts sizes. These techniques allow to prepare production so as to produce parts from homogeneous material by
method of primary forming and to fabricate parts by method of composite materials adhesion. During this
investigation, the author has made analysis of the current development of computer design of parts and assemblies
and determined two main trends: the first one uses traditional methods of descriptive geometry and the second
one uses analytical spline geometries. The complexity of application of the second trend consists in necessity of
personnel additional training and reconstruction of production software system, because the documentation is of
a non-traditional t ype of representation in the form of spline surfaces equations - analytical prototype.To
accomplish the main task for the Ukraininan economics, which is technological preproduction of the An-140
aircraft, in order to overcome the "narrow places" in technological preproduction, the author has developed and
applied the techniques using the second trend of computer design. The correlation between the design and
technological parameters of strip heating elements has been investigated, and suggestions for development of
technologically more effective structures have been made. The latter will allow to apply more advanced
technologies for producing strip heating elements. A technique for producing strip heating elements, which
provide a specified resistance at varieties of initial material thickness, has been developed. Such an important task
of dependent method of sizes forming as control of mating forms without manufacturing test templates has been
solved on the basis of application of solution of inverse problem of forming and the "Scanner - 1" add-on device for
"Interpolator - 2" CNC system directly on the machine. Suggestions on evaluation of error by calculating root-
mean-square distance between point grids on true surfaces and analytical prototype have been made. So, we can
state, that in this dissertation, the author has developed the techniques of technological preproduction with
dependent forming of parts sizes using engineering computer aids for: - parts to be manufactured using the
technology of primary forming; - parts to be manufactured by the method of adhesion of composite materials; -
strip heating elements of the An-140 aircraft stabilizer anti-icing system In the process of development of these
techniques, the following basic results, having essential importance for aircraft production technology, have been
received: New conception of technological preproduction,- by the method of primary forming,- by the method of
composite materials adhesion of mating parts of complex space configurations on the bas ic of analytical
prototype, obtained using engineering computer aids, has been developed and put into production,- of strip
heating elements with dependent forming of non-geometric parameters of mating parts using engineering
computer aids has been developed and put into production.2. A technique of monitoring complex space
configurations directly on NC machines, based on solution of inverse problem of forming, has been developed and
put into production 3. Application of the developed techniques into series production of the An-140 aircraft has
allowed to receive significant cuttings (up to 50%) in labour expenditures for technological preproduction of
baggage (all metal) and emergency (composite) hatches parts.4. Application of the technique of technological
preproduction of strip heating elements has allowed to improve technological effectiveness of structure of these
elements and to reduce their manufacturing costs.
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