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This article analyses the management of the correct sequence of work performed in the
development of design documentation, the organization of work on the inspection of
developed drawings, diagrams, etc.
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Poor quality of parts, assembly units and
the product as a whole, caused by errors in the
design documentation, non-compliance with
the necessary requirements, leads to
overspending of materials and an additional
increase in the complexity of manufacturing.
All this disorganizes production and causes
moral and material damage to the designer. In
order to avoid unnecessary material costs, a
check of drawings and other design
documentation is introduced, which should be
fully completed by the end of development.
Checking the design documentation of the
product — assembly drawings, diagrams,
operational documentation-gives an answer
about the quality of the product design.

Analysis of technical solutions and
verification of their graphic designs is an
integral part of the development. The
constructor constantly checks itself at all stages
of development and during the execution of
each design document. In order to avoid a
subjective approach, the final check of the
design documentation is carried out by another
person, which is provided for in GOST 2.104—
68*. These functions are most often performed
by the lead designer or the head of the

department. All sheets of design
documentation are subject to verification. It
should start with the simplest assembly units
containing only parts, and then move on to
more complex ones. Checking the design
solutions of parts and assembly units should be
carried out taking into account the design of
the assembly unit, the complex or kit in which
they are included and the entire product as a
whole. There are two methods for checking
drawings: analytical and graphical.

The analytical method of checking
design documentation is the generally accepted
and most common method. It is reduced to
checking the design solution and recalculating
the dimensional chains, taking into account the
permissible deviations.

The main criteria for checking the
design solution and the issues to be checked
are discussed below.

Compliance of the design with the
requirements of the technical specification is
reduced to determining the conformity of the
product to its intended purpose. The
restrictions  concerning the  operating
conditions (the environment in which the
product operates, the features of starting,
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adjusting, stopping, etc.), the compliance of the
technical characteristics of the product
(performance, mechanical, electrical and other
parameters) with the requirements of the
technical specification are checked. Checking
the functioning of the product and its circuits is
reduced to checking the possibility of
manufacturing, assembling and controlling the
product, to checking the operability of
kinematic, electrical, pneumatic and other
circuits-each separately and their joint work.
Checking the strength, reliability and wear
resistance of the product is expressed in
determining the influence of dynamic and static
loads, stress concentration, the influence of
friction in the interfaces and comparing these
indicators with the available ones.

Occupational  safety  requirements,
requirements for ease of maintenance —
criteria used to determine the degree of
operator safety, protection of service personnel
from harmful influences (noise, vibration,
temperature, chemical exposure, etc.),
compliance with the principle of unity of the
external shape of the product and its functional
purpose, etc. Checking the cost-effectiveness of
a product is reduced to checking the economic
indicators of products that determine the labor
intensity of manufacturing, the amount of
materials and energy used in the manufacture
and operation.

Analytical verification of drawings of
assembly units and parts is primarily aimed at
verifying the correctness of the product image.
The correctness of the image, the correct
application of dimensions, their permissible
deviations and technical requirements in the
drawings is the basis for high-quality
manufacturing of the product. During the
analytical verification of drawings of assembly
products and parts, it is checked:

- selecting the scale and matching the

size to the scale;

- correct drawing of details; sufficient
views, sections, sections, no unnecessary
images;

- compliance of the design of the
drawing with the requirements of the
standards the system of design documentation;

- the need to issue additional drawings;

- the presence in the drawing of the
dimensions necessary for manufacturing,
assembly and control;

- the presence of repeated dimensions
and designations;

- the correct choice of design bases that
affect the performance of the product of its
functions;

- the maximum coincidence of the
technological bases with the design;

- the correctness of the drawing of the
permissible deviations of dimensions;

- the shape and relative position of
surfaces; the correctness of the calculation of
dimensional chains taking into account the
permissible deviations;

- correct application of all necessary
designations and technical requirements in the
drawing;

- determination of surface roughness
parameters;

- selection of heat treatment depending
on the functional requirements for the part and
the technological capabilities of the selected
material;

- correctness of the selected surface
coating.

The graphical method of checking
drawings involves re-drawing the drawing of a
part, assembly unit or product as a whole in a
strictly defined, sustained scale according to
completed, verified working drawings of parts.
In order to better detect errors, it is advisable
to apply a zoom scale. This method is time-
consuming and is used in cases where the use
of the analytical method is difficult. The
graphical verification method is the only
method for verifying product drawings with
complex surfaces. It seems to reproduce the
process of manufacturing the product and
answers the question whether all the necessary
dimensions for manufacturing are put down in
the drawing, as well as errors that occur in the
work of the designer. A characteristic error is
the lack of space between the surfaces
necessary for the assembly of the mechanism
and its normal functioning. This may lead to the
impossibility of assembly or failure to provide
the stroke value of the mechanism elements.
The graphical check is performed taking into
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account the extreme positions of the moving
parts of the mechanism and any intermediate
value that may be limited to the elements of the
adjacent parts.

Often, the thickness of complex bridges
and walls of the product can not be determined
by the analytical method. In these cases,
especially if the lintels and walls are thin, it is
advisable to perform a graphical check. To do
this, the place of interest is drawn on an
enlarged scale, taking into account the
maximum size deviations, and the most
unfavorable position of the element to be
checked is established.

The control of design documentation
can significantly affect not only the quality of
documentation (this goal is mostly pursued by
normalized control), but also the quality of the
manufactured product.

Control of the design documentation
allows you to identify inaccuracies, errors and
errors in the design that can cause a decrease
in the quality or defect of the product
manufactured according to the design
documentation being checked.

Errors not detected during the design
control are eliminated during the test and
directly in the production process. The number
of these errors and omissions is indicated by
the number of changes made to the design
documentation after its approval. Based on the
analysis of notifications of changes in the
design documentation, it is possible to judge
the types of errors missed by supervisors and
the reasons for their occurrence (the main
reasons for errors that are the reason for
issuing notifications of changes, as a
percentage of the total number of errors):

- shallow pre-project study of the

topic-30 %;

- carelessness and inattention in the
work of performers — 14 %;

- lack of verification calculations for
strength, reliability-12 %;

- use of original parts and assemblies
in the presence of standard (low
coefficient of unification) - 11 %;

- incomplete compliance of design and
engineering works with the technical
task — 7 %;

- non-compliance of test methods with
real operating conditions — b %;

- poor control of the work of
performers due to irregular work-6

%;
- low qualification of the developer-5
% , etc.
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