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The article describes method of effi cient multi-slide stamping process through of technological and struc-
tural factors. System analysis of the design of effi cient multi-slide stamping process should include a number of 
subsystems concerning stable technology, optimum conditions of the machine, and minimum costs. Application of 
the system analysis at the design stage of the production process is allows to get the most effi cient combination of 
production processes at the selected criteria. 
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Manufacturing quality parts by multi-slide 
stamping at automatic multi-slide sheet-stamp-
ing machines (AMSM) during their optimized 
operation is based on one complex problem so-
lution – collaborative control of machine actua-
tor operation conditions and production process.

According to the analysis of part stamping on 
machines by traditional technologies [1–5, 8], in 
some cases there are scratches along the gen-
erator, metal tears and breaks mostly in places 
of transition of the cylindrical part of the items 
into the bottom and the fl ange, that indicates 
unstable nature of the process.

System analysis of the design of effi cient 
multi-slide stamping process should include 
a number of subsystems concerning stable 
technology, optimum conditions of the ma-
chine, and minimum costs.

Application of the system analysis at the 
design stage of the production process is in-
tended to provide the most effi cient combi-
nation of production processes at the selected 
criteria. The criterion for the subsystem ef-
fi ciency – stable technology – is the indica-
tor: horizontal displacement of the tool in the 
working area of stamping, which allows you to 
determine the error of the stamped part during 
completeness of the required condition.
 δmax ≤ Z.  (1) 

System analysis is carried out in several 
stages [1]: technical information is collected, 
according to the part drawing the process re-
quirements and its main and auxiliary func-
tions are revealed. Under the main function 
of the process it is understood its general pur-
pose, while support functions provide interim 
needs associated with the implementation of 
the main function.

For example, the main functions in relation 
to the unit process [1, 5–7] of drawing parts 

with extrusion are the following: making the 
part blank cylindrical, calibrating the fl ange, 
making the fi nal transition. Technological tran-
sitions are taken as auxiliary functions. At the 
fi nal stage of system analysis people are en-
gaged in the search for new technological solu-
tions, taking into account all possible ways of 
functioning.

The implementation of various options of 
the function activities can be achieved by com-
bining or dismemberment of technological tran-
sitions of the initial process, by changing their 
sequence, as well as by changing in placement 
of technological transitions on the positions of 
the machine and in time. The number of possible 
options of the production process can be found 
by mathematical combinatorics. The number of 
options is given by the formula of combinations:

   (2)

where γn – number of possible changes of techno-
logical transition sequence in the process where 
the number of simultaneous transitions is equal to 
n; m – number of machine positions;  – num-
ber of combinations out of m to n elements.

Formula (2) is applied for multi-slide 
sheet-stamping machines with any number of 
positions. As a rule, sheet-stamping machines 
have six to thirteen positions.

Thus, for the eight-slide machine when 
n = 6, the number of possible changes of tran-
sition sequence is γ6 = 3; when n = 7 γ7 = 2, 
when n = 8, if you use drawing in four tran-
sitions, calibration in a separate position and 
fi nal transition in two positions γ8 = 1.

By varying the placement of the operations 
according to the positions of the machine, you 
can fi nd the total number of possible process 
implementations.

If the number of transitions n = 6 we have

  (3)



EUROPEAN JOURNAL OF NATURAL HISTORY № 5, 2016

51Technical sciences

For the following numbers of transitions 
the number of possible implementations of the 
defi ned process is given below.

When the number of transitions n = 7

When the number of transitions n = 8

For the ten-slide machine when the number 
of transitions n = 6

If the number of transitions n = 7, the num-
ber of possible implementations of the process 
is N = 635, when n = 8, N = 155, when n = 9, 
N = 21, and when the number of transitions 
n = 10, the number of possible process imple-
mentations N = 1.

For the twelve- and thirteen-slide machines 
the number of possible implementations of the 
considered process is when n = 6 and n = 7, sev-
eral thousand, therefore one-fl ow stamping be-
comes unsustainable and we need to implement 
the process of stamping parts in two fl ows.

Once the number of possible implementa-
tions of the process is determined its required 
to fi nd the optimum process according to the 
adopted criteria (inequation 1) when the tool 
displacement will be less than the one-sided 
gap at any technological transition.

This problem is solved with a help of ECM 
according to the developed algorithm of the ef-
fi cient production process design. 

However, in order to simplify the solu-
tion of this problem you can be restricted to 
fi nding right or left minimum torques from 
the applied forces on the machine positions 
relatively to geometrical center of the slider 
completing the condition:

where Р – resultant force; е – application 
force’s arm; δmax ≤ Z – optimality criterion. 

In addition to fi nding the optimum pro-
duction process for a sample part the tech-
nologists at production sites have to estimate 
the rational production process varying the 
drawings in different ways: drawing with 
wall thinning, combined drawing and draw-
ing with extrusion.

In the practice of the design of rational 
multi-slide stamping processes with a signifi -
cant amount of draw transitions, there is no 
need to analyze all the possible variants. Data 
calculations and analysis of force distribution 
on positions, evaluation of imbalances and tool 
displacements, defl ection and rotation angles 
show that the rational ones will be the produc-
tion processes designed with a displaced (in the 
direction of a slider) application of loads using 
drawing with extrusion.

Analysis of the design of production vari-
ants of multi-slide stamping processes shows 
that their number may reach several tens to 
several hundreds.
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