ISRA (India)  =6.317 SIS(USA)  =0912 ICV (Poland) =6.630

. I1SI (Dubai, UAE) = 1.582 PHUHII (Russia) = 3.939 PIF (India) =1.940
Impact Factor: ¢ australia) =0564 ESJI(KZ)  =8.771  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) =7.184  OAJI (USA) = 0.350

Issue Avrticle

SOI: 1.1/TAS DOI: 10.15863/TAS
International Scientific Journal

Theoretical & Applied Science

p-ISSN: 2308-4944 (print)  e-ISSN: 2409-0085 (online)

Year: 2023 Issue: 09  Volume: 125

Published: 24.09.2023 http://T-Science.org

Denis Chemezov

Vladimir Industrial College

M.Sc.Eng., Honorary Worker of the Education Field of the Russian Federation, Academician of International
Academy of Theoretical and Applied Sciences, Lecturer, Russian Federation
https://orcid.org/0000-0002-2747-552X

vic-science@yandex.ru

Grigoriy Klimenko
Vladimir Industrial College
Student, Russian Federation

Danil llyushin
Vladimir Industrial College
Student, Russian Federation

Elizaveta Vorontsova
Vladimir Industrial College
Student, Russian Federation

Dmitriy Bychkov
Vladimir Industrial College
Student, Russian Federation

Ivan Proshin
Vladimir Industrial College
Student, Russian Federation

Denis Korkunov
Vladimir Industrial College
Student, Russian Federation

THE DEPENDENCE OF CHANGE IN THE PART THICKNESS ON THE
DEPTH OF SHEET METAL DRAWING

Abstract: An analysis of change in the thickness of a hollow part obtained by plastic deformation was carried
out in this article. It is noted that when deep drawing sheet metal, the thinning of the part walls can reach up to 12%
of the initial thickness. At the same time, the increase in the thickness of the part walls during compression
deformation reaches up to 22% of the initial thickness of the sheet metal.

Key words: deep drawing, blank, thickness, thinning.

Language: English

Citation: Chemezov, D., et al. (2023). The dependence of change in the part thickness on the depth of sheet
metal drawing. 1SJ Theoretical & Applied Science, 09 (125), 319-321.

Soi: http://s-0-i.0rg/1.1/TAS-09-125-36  Doi: éos¥®f https://dx.doi.org/10.15863/TAS.2023.09.125.36

Scopus ASCC: 2206.

Philadelphia, USA 210 D Clarivate
Analytics indexed


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
https://orcid.org/0000-0002-2747-552X
mailto:vic-science@yandex.ru
http://s-o-i.org/1.1/TAS-09-125-36
https://dx.doi.org/10.15863/TAS.2023.09.125.36

ISRA (India)  =6.317  SIS(USA)  =0912  ICV (Poland)  =6.630
. I1SI (Dubai, UAE) = 1.582 PHUHII (Russia) = 3.939 PIF (India) =1.940

Impact Factor: ¢ australia) =0564 ESJI(KZ)  =8.771  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) =7.184  OAJI (USA) = 0.350

Introduction

Sheet metal drawing is the most common
method for producing hollow metal parts of various
configurations [1-3]. Since this technological process
is accompanied by plastic deformation, the material is
subjected to compression and tension, temperature
deformation, etc. [4]. The intensity of sheet metal
deformation during the drawing process can be
analyzed through computer simulation [5]. When the
blank material is deformed, the wall size of the part
being formed changes from the initial thickness, i.e.
thinning occurs [6-10]. The wall thickness of the part
may increase or decrease depending on the type of
deformation. Analysis of the degree of thinning of the
part walls during deep drawing will allow us to draw
a conclusion about the general stress and strain state
of the material.

Materials and methods

A model of a blank 1 mm thick, made with the
properties of a deformable aluminum alloy, was
subjected to plastic deformation. The formation of the
part cavity was carried out with a cylindrical punch.
The deep drawing process continued until the height
of the hollow part was 60 mm. The values for change
in the wall thickness of the semi-finished product were
obtained over the entire range of movement of the

punch along the centerline of the sheet metal. The
maximum values of the wall thickness of the semi-
finished product under conditions of tension and
compression were accepted.

Results and discussion
The dependence of change in the initial thickness
of the blank on the drawing depth is shown in the Fig.

1. In the graph, zero corresponds to the initial
thickness of the sheet metal before plastic
deformation.  Positive  thinning  values are

characterized by a decrease in the wall thickness of the
formed semi-finished product, and negative thinning
values are characterized by an increase in the wall
thickness of the formed semi-finished product. Pulling
sheet metal into the die to a depth of up to 12 mm does
not change the initial thickness. When the drawing
depth reaches 12 mm, the wall thickness of the semi-
finished product begins to change, that is, at the same
time there is a decrease and increase in the wall
thickness of the semi-finished product in various
contact zones of the die and the punch. At the same
time, a constant reduction in the wall thickness of the
part to the maximum value occurs up to a drawing
depth of 40 mm. A constant increase in the wall
thickness occurs up to a drawing depth of 60 mm.
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Figure 1 — The dependence of change in the initial thickness of the blank on the drawing depth.

Thus, the degree of compression of the material
during drawing is approximately twice as great as the
degree of stretching.

Conclusion

Sheet metal undergoes greater compression
deformation during deep drawing. The maximum
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