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APPLICATION OF APM WINMACHINE SOFTWARE FOR DESIGN  
AND CALCULATIONS IN MECHANICAL ENGINEERING 

Purpose. To conduct the research at all stages of design, development, operation, residual operation life deter-
mination, namely, preliminary study, action principle choice, design of draft and technical projects, their optimiza-
tion, preparation of design documentation and control information for automated production, comprehensive engi-
neering analysis, it is required to use the latest computer technologies. Their use can not only present data and in-
formation in some way, but also gives the opportunity to effectively and directly interact with the information object 
that is created or demonstrated. Methodology. To perform engineering calculations associated with the analysis of 
the strength of machines, mechanisms, constructions one uses both analytical and numerical methods in practice. 
The most common method for analysing the stress-strain state of object models, obtaining their dynamic and stabil-
ity characteristics at constant and variable modes of external load is the finite element method, which is imple-
mented in many famous and widespread software products, providing strength calculation of models of machines, 
mechanisms and structures. Findings. The use of modern software for designing machine parts and various types of 
their joints and for strength analysis of structures is justified. Colour charts for distribution of stresses, displacement, 
internal efforts, safety factor and others allow accurate and quick identification of the most dangerous places in the 
structure. The program also provides an opportunity to «look» inside the elements and see the resulting distribution 
of internal force factors. Originality. The paper considered the aspects, which are unexplored at present, associated 
with the current state and prospects of development of industrial production, the use of software package for design 
and calculations in the mechanical industry. The result of the work is the justification of software application for 
solving problems that are aimed at using research findings for various practical tasks in specific fields of mechanical 
engineering. Practical value. Compared with other software systems, popularity of the considered one is explained 
by easy mastering of the system, quick implementation both in training and in production process The organiza-
tional structure, «friendly» graphical interface and accessible language make learning and use of the program very 
convenient. These and other factors actually reduce the time for project implementation, emphasize the relevance 
and the practical importance of the software system, which is appreciated by its users. 

Keywords: modern software package; mechanical engineering; machine; mechanism; structure; engineering cal-
culation; strength 

Introduction 

Industrial production is one of the main parts of 
the national economy of any country that provides 
vital interests, economic security, social and cul-
tural level of the population, determines the techni-
cal and economic potential [15, 18]. 

One of the most complicated and most critical in-
dustries is machine building. Its share in total indus-
trial production and the size of export of engineering 
products are the indicators that most accurately de-
termine the general level of economic development. 
In the modern context mechanical engineering plays 
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an important role in accelerating scientific and tech-
nological progress because it largely determines its 
general directions and is the foundation of the econ-
omy, plays a crucial role in creating and updating its 
material and technical base. 

Mechanical engineering is the leading sector, 
whose share by value is about 1/3 of the world in-
dustrial production (Fig. 1, a) [15]. 

а 

 
b 

 
 Fig. 1. State of development geography of: 

a − mechanical engineering and metalworking of the world; b − engineering industries of Ukraine 
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Inter-branch economic complex of Ukraine in-
tegrates the system if research, design and techno-
logical organizations, enterprises, whose products 
have common economic purpose, production and 
operational similarity. Location of enterprises of 
various engineering branches depends on such fac-
tors as the level of science; availability of appro-
priate human resources, raw materials, consumer 
(Fig. 1b). [18]. 

Purpose 

Nowadays, on the days of rapid development of 
computer information technology, no sector of the 
national economy can do without modern software 
systems to perform complex engineering calcula-
tions and to make the right decisions. To conduct 
the research at all stages of design, development, 
operation, residual operation life determination, 
namely, preliminary study, action principle choice, 
design of draft and technical projects, their optimi-
zation, preparation of design documentation and 
control information for automated production, 
comprehensive engineering analysis, it is required 
to use the latest computer technologies. Their use 
can not only present data and information in some 
way, but also gives the opportunity to effectively 
and directly interact with the information object 
that is created or demonstrated. These and many 
other problems are solved with the help of modern 
information technologies that confirms the rele-
vance of their application. 

Topicality. In today’s world the computer in-
formation technology is rapidly penetrating into all 
spheres of activity – today the successful are only 
those sectors of the national economy, only those 
educational institutions or commercial companies 
that own the latest computer technologies. Over the 
past decade they have undergone such a global 
expansion, that it is hard to imagine human life and 
production activities without them. 

At this stage you can easily give examples of 
the use of information technologies in all areas: 
from education to management. Significant pro-
gress is achieved in the field of education due to 
introduction of appropriate computer technology 
that can make the knowledge-gathering process 
available, remote, flexible, individual [13]. That is 
also true of mechanical engineering, including the 
transport one (Fig. 2), as the complexity of the en-
gineering calculations and making the right deci-
sions requires increasing use of advanced computer 
systems and technologies [1, 7]. Their use can not 
only present data and information in some way, but 
also gives the opportunity to effectively and di-
rectly interact with the information object that is 
created or demonstrated. These and many other 
problems are solved with the help of modern in-
formation technologies that confirms the relevance 
of their application. 

 
 

а 
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b, c 

 
d 

 
 Fig. 2. Multiple-unit car body: 

а − calculation model; b − chart of the stress-strain state;  
с − chart of the total linear displacement distribution; d − chart of the frequency of free oscillations 

 
Software packages for various purposes skil-

fully use modern computer technology (mathe-
matical modelling, knowledge and data bases, 
computer networks, expert systems and decision-
making systems, multimedia information technol-
ogy, information resources of the Internet) at all 
stages of design, development, exploitation to de-
termine the residual operation life, namely: pre-
liminary study, action principle choice, design of 
draft and technical projects, their optimization, 
preparation of design documentation and control 
information for automated production, comprehen-
sive engineering analysis, etc. [14, 23 – 25]. 

Methodology 

To perform engineering calculations associated 
with the analysis of the strength of machines, 
mechanisms, constructions one uses both analytical 
and numerical methods in practice [4, 6, 19, 22]. 

The most commonly used method for analysis 
of stresses and deformations is Finite Element 

Method (FEM) [2, 11, 17, 21]. It was first elabo-
rated in the 50 years of the twentieth century to 
solve the problems of strength of materials. It is 
known that the strength of materials is the science 
of engineering calculation methods of machine 
elements, mechanisms and structures for strength, 
rigidity, stability and belongs to fundamental dis-
ciplines of general engineering training of special-
ists with higher technical education. This is the 
first discipline that establishes a link between fun-
damental scientific disciplines (physics, mathemat-
ics, theoretical mechanics) and applied problems 
and methods for their solution, resulting in the de-
sign of machines, building structures [8]. 

During the operation of machines and struc-
tures their elements are exposed to different forces 
– loads. To ensure the normal operation the struc-
ture must meet the required conditions of strength, 
rigidity and stability: 

Strength is the ability of structure elements to 
withstand some load without destruction; 
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Rigidity is the ability of structure elements to 
resist to deformation caused by external load; 
herewith the deformation should not exceed the 
permissible ones; 

Stability is the ability of structure elements to 
maintain a certain original shape of the elastic 
equilibrium. 

The main purpose of strength of materials is to 
provide structural strength. It occurs in the form of 
direct and inverse problem: the direct problem 
(projecting calculation) is to find reliable (in terms 
of strength) dimensions of the machine or structure 
elements, so that they could withstand a set load 
over the required period of time at the lowest cost; 
the inverse problem (checking calculation) is to 
check whether the element of already existing 
mechanism or structure meets the strength re-
quirements in case of change of a set load, or it 
needs replacing or strengthening [8]. 

Thanks to scientists, since 1970, FEM has be-
come increasingly popular among engineers of all 
specialties; at that time the first software FEM sys-
tems were developed. Now it is the main method 
of computational mechanics, which forms the basis 
of most modern software systems designed to per-
form engineering tasks in various fields [2, 11, 17, 
21]. 

Thus, quality improvement of the mechanical 
equipment and structures must be connected pri-
marily to reduction of their weight and cost, in-
creased reliability and improvement of a number of 
other characteristics. Currently, the topical prob-
lem is combination of two mutually exclusive ten-
dencies in the design: material savings on the one 
hand, and providing the necessary strength charac-
teristics of structures on the other hand. 

This can be achieved through the use of com-
puter technology. Today it is impossible to create 
high-quality, reliable and competitive equipment 
without thorough engineering analysis of projected 
objects using modern software and making appro-
priate design decisions based on it. The engineer-
ing analysis means primarily the designer’s study 
of stress-strain state (SSS) of designed object mod-
els, obtaining their dynamic and stability character-
istics at constant and variable modes of external 
load. Assessment of SSS requires the knowledge 
about distribution of stresses in the elements of 
designed machines and structures, values of indi-
vidual point displacement both due to static nature 

of the external load, and in terms of the loads that 
vary over time. 

Currently, due to the active implementation in 
engineering practice of computer technology, the 
most efficient approximate method for solving this 
class of applied problems in mechanics is the finite 
element method (FEM) [5, 10, 20]. 

FEM key idea is as follows: the solid medium 
(design model) is replaced with the  discrete one 
by splitting it into finite elements (FE). The behav-
iour of each medium is described by a separate set 
of functions that represent the stress and displace-
ment. Finite elements are connected with nodes; 
FE interaction is realised only through nodes. Lo-
cated in a certain way, depending on object design, 
and secured in accordance with the boundary con-
ditions, finite elements can adequately describe the 
diversity of models of parts and structures [9]. 

The end element can be imposed with external 
loads (concentrated and distributed forces and 
moments), which are applied to the element nodes 
and are called nodal loads. 

When calculating using FEM first the dis-
placements of model nodes are determined. The 
values of element internal forces are proportional 
to displacements of the element nodes. Proportion-
ality factor is square matrix of element rigidity, 
whose number of lines equals to the number of 
degrees of element freedom (in general, this is the 
product of the number of degrees of node freedom 
by the number of element nodes). All other pa-
rameters of the final element, such as internal 
force, stress, displacement field, etc. are calculated 
on the basis of its nodal displacements. 

Finite element method allows almost full auto-
mation of calculation of mechanical systems, but 
usually requires much more computing operations 
compared with the classical methods of mechanics. 
The current level of computing development opens 
up opportunities for the introduction of FEM in 
engineering practice [9]. 

FEM is implemented in many famous and 
widespread software products, providing strength 
calculation of models of machines, mechanisms 
and structures. 

The complete finite-element analysis requires: 
− Choosing the type of finite element (for the 

entire model or its individual parts), that will help 
adequately model the real structure; 

− Building the model of a designed object in 
three dimensions; 
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− Splitting the model into finite elements; 
− Performing the full range of necessary calcu-

lations; 
− Visualizing the results and interpreting them 

correctly to take the right design decisions. 

Findings 

In modern conditions to improve efficiency, 
achieve the highest quality and feasibility of re-
sults, among many of today’s software packages, 
APM WinMachine came into widespread use. This 
is knowledge-intensive software, created on the 
basis of modern engineering methods of design, 
numerical methods of mechanics, mathematics and 

modelling, which combines the experience of pre-
vious generations of designers, mechanical engi-
neers and other professionals with the capabilities 
of computer technology, to the utmost adjusted for 
work on design and construction of facilities of 
engineering and construction industries [1, 9]. 

APM WinMachine software package allows the 
user to create three-dimensional models of random 
machines, mechanisms and structures (Fig. 3). 
Models consist of a rod, shell and solid elements; 
constructive models of shell and solid types can be 
imported from any third-party dimensional image 
editors, using a standard interchange format.

a 

b 

 
 Fig. 3. Examples of creation of: 

a − solid models; b − model of sports complex bearing structure 
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ARM WinMachine system consists of the fol-
lowing set of modules [1, 9]: 

− АРМ Graph – flat drawing and graphics edi-
tor for execution of design documentation, which 
has convenient features of parametric geometry 
task (Fig. 4) [12, 16]; 

− АРМ Studio – module for creating three-
dimensional surface and solid models with built-in 
generator for splitting into finite elements (Fig. 5 a, 
b) [1, 9]; 

− АРМ Mechanical Data – database of stan-
dard parts and components, reference data for gen-
eral engineering (Fig. 5,); 

− АРМ Matcrial Data – module for storage and 
edit of material parameters; 

− АРМ Construction Data – database of graph-
ics on standard parts and elements of building 
structures (Fig. 5, g); 

− АРМ Technology Data – database of stan-
dard information data for process design; 

− АРМ Base – module for creating and editing 
databases; 

− АРМ Воок – electronic textbook «Funda-
mentals of Machine Design», which sets out the 
basic calculation methods implemented in ARM 
WinMachine System; 

− АРМ Веаm – module for calculation and de-
sign of beam construction elements; 

− АРМ Structure3D – module for calculation 
and design of random structures, consisting of 
plate (Fig. 6), rod (Fig. 6 B), volume (Fig. 6) ele-
ments and their random combinations due to finite 
element method [1, 9]. 
 
 

a 

 
b 

 Fig. 4. Drawings and finite element model of: 
a − railway wheel; b − tower crane 
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a 

 
b 

 
c 

 
d 

 

 Fig. 5. Examples of display: 
a − result of automatic work of FE-mesh generator in adaptive splitting mode; b − image transmission using the STEP 

format of three-dimensional model AdemCAD in dimensional projection module APM Studio; c − database and example 
of an anchor point of rolled section; d − example of inserting a section parametric model from the database 
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a 

b 

 
c 

 

 Fig. 6. Various types of element visualization: 
a − flat, frame, 3-D models of plates; b − wire, frame, 3-D models of rod;  

c − plate, frame, 3-D lighted models of volume element 

ARM Structure3D module allows calculating 
the stress-strain state of structures in static mode, 
performing calculations for resistance and deter-
mination of natural frequencies [1, 9], analysing 
the behaviour of structures at random dynamic 
loads (Fig. 2, 7) [12]; 

− АРМ Joint – module for calculation and de-
sign of joints of machine parts and structural ele-
ments, which allows complex calculations of all 
types of threaded, welded, riveted joints and con-
nections of rotation details; 

− АРМ Trans – module for design of  transmit-
ting rotation intended to calculate all kinds of 
gears, as well as worm, belt and chain gear drives, 
to generate drawings of the gear elements in auto-
matic mode; 

− АРМ Shaft – module for calculation, analy-
sis and design of shafts and axles; 

− АРМ Bear – module for calculation of im-
perfect rolling bearings, allowing a comprehensive 
analysis of rolling-contact bearings of all known 
types; 

− АРМ Plain – module for calculation and 
analysis of radial and thrust bearings operating un-
der conditions of fluid and semi-fluid friction; 

− АРМ Drive – module for calculation and de-
sign of random structure drive, planetary and wave 
gears. It allows complex calculation of kinematic 
characteristics and design of drive as a whole and 
its individual elements with automatic generation 
of drawings of parts and assemblies including the 
body; 

− АРМ Spring – module for calculation and 
design of springs and other spring-elastic elements 
of machines (Fig. 8). 
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a 

 
b 

 
c 

 
 Fig. 7. Charts of metal structure calculation results: 

a − distribution of equivalent stresses of tower crane; b − distribution of tower crane displacements;  
c − buckling mode and chart of frequencies of container gantry crane free oscillation 
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Fig. 8. Models of spring-elastic elements 

− АРМ Сат, АРМ Slider – modules for calcu-
lation and design of camshaft mechanisms with 
automatic generation of drawings and linkage 
mechanisms of random structure; 

− АРМ Screw – module for calculating imper-
fect forward motion gears; able to calculate the 
screw shift gear, ball-screw and screw planetary 
gears; 

− АРМ Technology – module for process de-
sign. 

APM WinMachine software is flexible, reliable 
means of design and analysis; runs on most popu-
lar operating systems of computers – from PC to 
workstations and supercomputers. Despite the fact 
that APM WinMachine program has a variety of 
sophisticated options, its organizational structure 
and user «friendly» graphical interface makes 
learning and application of the program very con-
venient. At the same time the program is com-
pleted with documentation that enables to deal 
with the order of implementation of complex 
works online. The system «menu» includes «intui-
tive» features, helping the user to control the pro-
gram effectually. Output data can be entered using 
the manipulator «mouse», keyboard or by combin-

ing these two options [1, 9]. 
The easiest communication way with APM 

WinMachine package is the use of menu system, 
called the user graphical interface (Fig. 9 a). 

In all versions of APM WinMachine software 
package the on-screen menu (Fig. 9, a) includes 
windows, among which the key ones are as follows 
[1, 9]: 

1. Utility Menu – contains service functions 
used during the entire session on APM Win-
Machine software, such as file and image man-
agement and settings; this «menu» also provides 
the program exit. 

2. Input Window – allows direct entry of em-
bedded commands. 

3. Standard Toolbar – contains buttons for fre-
quently used software commands. 

4. Additional Toolbar – contains commands 
and functions of APM WinMachine (Fig. 9, b). 

5. Graphic Output Window – display of  
the main relevant information on current work 
(Fig. 9, c). 

6. Quick Access Toolbar – located below the 
graphic output window, helps perform online op-
erations. 
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a 

 
b 

 
c 

 

 Fig. 9. General view of: 
a − menu system; b − toolbar «View filters»;  

c − dialog window showing displacement and load in nodes 

Thus, APM WinMachine software package 
helps get the results (Fig. 10, 11), the main of 
which are as follows [3]: 

− The static calculation results: structure node 
displacements (linear and angular); load at the ends 
of rods, at the nodes of plates and volume ele-
ments; epures of force factors for the whole struc-
ture; tensions existing in rods, plates and volume 
elements; stress distribution in random section of 
the rod; design parameters specific to a single 
beam, such as bending moments, torsion, lateral 
and axial force, angles of bending, twisting, de-
formation and strain along the beam length. All 
these options are in the form of graphs displayed in 
the coordinate system of the rod; reactions (forces 
and moments) acting in bearing supports; structure 
weight. 

 

− Nodal displacement and load at the ends of 
rods, at the nodes of plates and volume elements 
are displayed in the form of table. 

− The results of nonlinear calculation are the 
same parameters as for linear static calculation. 

− The result of the strain calculation are the 
same options as for the static calculation, plus the 
critical buckling load parameter of the 2nd kind 
and the buckling mode. 

− The result of calculation of the natural fre-
quencies include: a few first frequencies of the 
structure free oscillations; corresponding forms of 
free oscillations. 

− Calculation results for structure forced oscil-
lations are as follows: structure node displace-
ments; stresses existing in rods, plates and volume 
elements; reaction in the bearing supports; free 
frequencies and free forms of oscillations. 
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− Calculation of load capacity of metal struc-
ture rod elements is performed for structural ele-
ments and in this version of APM Structure3D is 
implemented in accordance with the requirements 
of SNIP «Steel structures». Rod element 
strength/resistance can also be tested by classical 
methods of strength of materials. 

− The result of the contact interaction calcula-
tion is the stress-strain state of structural model and 
the distribution chart of normal and tangential 
forces, mutual penetration and state of contact 
elements in the contact area. 

− The result of the stability calculation is the 
structure stability factor and the buckling mode.

a 

 
b 

 
c 

 

 Fig. 10. Example of bus carcass calculation: 
a − general view of calculation model, b − chart of equivalent stress distribution;  

c − chart of displacement distribution 
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 Fig. 11. Mobile track crane boom: 
a − calculation model; b − chart of equivalent stress distribution;  

c − chart of the total linear displacement distribution 
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Analysis of results. APM WinMachine system 
has a wide range of options for displaying the re-
sults. Such calculation results as stress, displace-
ment, force, safety factor, etc. in rods, plates and 
volume elements can be displayed as a chart of 
results [1, 3, 7, 12, 16]. Chart of results is a three-
dimensional structure, painted in colours in accor-
dance with the values of the selected component of 
the results on the surface. Colour charts for distri-
bution of equivalent stresses (Fig. 2 b, 4 a, 7 a,  
10 b, 11 b) and displacement (Fig. 2 c, 7 b, 10 c,  
11 c) internal efforts, safety factor and others allow 
accurate and quick identification of the most dan-
gerous places in the structure. The program also 
provides an opportunity to «look» inside the ele-
ments and see the resulting distribution of internal 
force factors. For more complete presentation of 
results the user has an opportunity to build epures 
of various force factors on the structure 3D-model, 
to display reactions in support points, to evaluate 
the general parameters such as weight, maximum 
stress, displacement, to produce a summary table 
of output by metal structure elements. 

Originality and practical value 

Compared with other software systems, APM 
WinMachine popularity is explained by easy mas-
tering of the system, quick implementation both in 
training and in production process [1, 3, 7, 12, 16], 
due to the fact that there is: 

− the largest number of nodes; 
− user-friendly interface of all system modules; 
− wider range of operations within both each 

module and the entire software system as a whole; 
− system building based on existing national 

standards, regulations and principles of design; 
− possibility of calculations simultaneously in 

several modules, which speeds up the work proc-
ess, reduces the risk of erroneous data entry. 

In addition, organizational structure, «friendly» 
graphical interface and accessible language make 
learning and use of the program very convenient. 
These and other factors actually reduce the time for 
project implementation, emphasize the relevance 
and the practical importance of WinMachine soft-
ware system, which is appreciated by its users. 

The paper considered the aspects, which are 
unexplored at present, associated with the current 
state and prospects of development of industrial 
production, the use of software package for design 

and calculations in the mechanical industry. The 
result of the work is the justification of software 
application for solving problems that are aimed at 
using research findings for various practical tasks 
leading to development of new equipment, ma-
chinery, mechanisms, etc. to obtain a direct eco-
nomic benefit in specific fields of mechanical en-
gineering. 

Conclusions 

The end product of mechanical engineering is 
machinery, equipment, appliances, instruments and 
services for all industries without exception. To 
conduct the whole complex of calculations both for 
separate kit parts, assemblies, mechanisms and for 
finished products of kit parts, among many of to-
day’s software packages, APM WinMachine came 
into widespread use. Its use for performance and 
design of machine parts and various types of their 
joints and for strength analysis of structures is jus-
tified; it actually reduces the problem solution 
time. 

This will allow producing the equipment up to 
the best analogues, optimal in price, power con-
sumption, etc., and as a result, competitive at the 
world market. 
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ЗАСТОСУВАННЯ ПРОГРАМНОГО КОМПЛЕКСУ APM 
WINMACHINE ПРИ ПРОЕКТУВАННІ ТА РОЗРАХУНКАХ  
У МАШИНОБУДУВАННІ 

Мета. Для проведення досліджень на всіх етапах проектування, розробки, експлуатації, визначення 
остаточного ресурсу (а саме: попереднього дослідження, вибору принципів дії, розробок ескізного та 
технічного проектів, їх оптимізації, підготовки конструкторської документації та керуючої інформації для 
автоматизованих виробництв, всебічного інженерного аналізу) необхідно використовувати найсучасніші 
комп’ютерні технології. Їх використання дозволяє не лише відтворювати дані й відомості тим чи іншим 
способом, а також надає можливість ефективно та безпосередньо взаємодіяти з інформаційним об’єктом, що 
створюється або демонструється. Метою дослідження є аналіз теоретичних підходів та механізмів 
здійснення практичних розрахунків у галузях промисловості для вирішення сучасних задач за допомогою 
програмних комплексів. Методика. При виконанні інженерних розрахунків, пов’язаних із аналізом міцності 
машин, механізмів, конструкцій, на практиці використовують як аналітичні, так і чисельні методи. 
Найбільшого поширення при аналізі напружено-деформованого стану моделей об’єктів, отримання їх 
динамічних характеристик і характеристик стійкості при постійних та змінних режимах зовнішнього 
навантаження отримав метод кінцевих елементів, який реалізовано в багатьох відомих й широко 
розповсюджених програмних продуктах, що забезпечують міцнісний розрахунок моделей машин, 
механізмів, конструкцій. Результати. Обґрунтовано використання розглянутого сучасного програмного 
комплексу для проектування деталей машин й різноманітних видів їх з’єднань та міцнісного аналізу 
конструкцій. Кольорові карти розподілу напружень, переміщень, внутрішніх зусиль, коефіцієнтів запасу 
міцності та ін. дозволяють дуже точно і швидко визначати найбільш небезпечні місця в конструкції. 
Програма забезпечує можливість «заглянути» всередину елементів та побачити розподіл виникаючих 
внутрішніх силових чинників. Наукова новизна. Розглянуто недосліджені на даний період аспекти, що 
пов’язані з сучасним станом та перспективами розвитку промислового виробництва, використання 
програмного комплексу при проектуванні та розрахунках у машинобудівній галузі. Розроблено 
обґрунтування застосування програмного комплексу для розв’язання задач, які спрямовані на використання 
результатів досліджень для різних практичних завдань у конкретних галузях машинобудування.  
Практична значимість. У порівнянні з іншими програмними комплексами популярність даного полягає  
у легкому засвоєнні системи, швидкому впровадженні як у навчальний, так і у виробничий процеси. 
Організаційна структура й «дружній» графічний інтерфейс, доступність мови роблять вивчення та 
застосування програми дуже зручним. Ці та інші чинники реально скорочують час на реалізацію проектів, 
підкреслюють актуальність та практичне значення програмного комплексу, що повинно бути гідно оцінено 
його користувачами при проведенні подальших досліджень. 

Ключові слова: сучасний програмний комплекс; машинобудування; машина; механізм; конструкція;  
інженерний розрахунок; міцність 
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ПРИМЕНЕНИЕ ПРОГРАММНОГО КОМПЛЕКСА APM 
WINMACHINE ПРИ ПРОЕКТИРОВАНИИ И РАСЧЕТАХ  
В МАШИНОСТРОЕНИИ 

Цель. Для проведения исследований на всех этапах проектирования, разработки, эксплуатации, 
определения остаточного ресурса (а именно: предварительного исследования, выбора принципов действия, 
разработок эскизного и технического проектов, их оптимизации, подготовки конструкторской документации  
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и управляющей информации для автоматизированных производств, всестороннего инженерного анализа) 
необходимо использование самых современных компьютерных технологий. Их использование позволяет  
не только воспроизводить данные и сведения тем или иным способом, а также предоставляет возможность 
эффективно и непосредственно взаимодействовать с информационным объектом, который создается или 
демонстрируется. Целью исследования является анализ теоретических подходов и механизмов 
осуществления практических расчетов в отраслях промышленности для решения современных задач  
с помощью программных комплексов. Методика. При выполнении инженерных расчетов, связанных  
с анализом прочности машин, механизмов, конструкций на практике используют как аналитические, так  
и численные методы. Наибольшее распространение при анализе напряженно-деформированного состояния 
моделей объектов, получения их динамических характеристик и характеристик устойчивости при 
постоянных и переменных режимах внешней нагрузки получил метод конечных элементов, реализованный 
во многих известных и широко распространенных программных продуктах, обеспечивающих прочностной 
расчет моделей машин, механизмов, конструкций. Результаты. Обосновано использование 
рассматриваемого современного программного комплекса для проектирования деталей машин и различных 
видов их соединений и прочностного анализа конструкций. Цветные карты распределения напряжений, 
перемещений, внутренних усилий, коэффициентов запаса прочности и др. позволяют очень точно и быстро 
определять наиболее опасные места в конструкции. Программа обеспечивает возможность «заглянуть» 
внутрь элементов и увидеть распределение возникающих внутренних силовых факторов. Научная новизна. 
Рассмотрены неисследованные на данный период аспекты, связанные с современным состоянием  
и перспективами развития промышленного производства, использования программного комплекса при 
проектировании и расчетах в машиностроительной отрасли. Разработано обоснование применения 
программного комплекса для решения задач, направленных на использование результатов исследований для 
различных практических задач в конкретных отраслях машиностроения. Практическая значимость. По 
сравнению с другими программными комплексами популярность данного заключается в легком усвоении 
системы, быстром его внедрении как в учебный, так и в производственный процессы. Организационная 
структура и «дружественный» графический интерфейс, доступность языка делают изучение и применение 
программы очень удобным. Эти и другие факторы реально сокращают время на реализацию проектов, 
подчеркивают актуальность и практическое значение программного комплекса, что должно быть достойно 
оценено его пользователями при проведении дальнейших исследований. 

Ключевые слова: современный программный комплекс; машиностроение; машина; механизм; 
конструкция; инженерный расчет; прочность 
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