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Cu Zn Pb Sn P Mn Fe Ni Si Mg
55.2 24.8 1.40 1.03 0.430 2.38 1.78 7.85 1.84 0.0171
Cr Al S As Be Ag Co Bi Cd Sb
0.167 1.08 0.0020 0.269 0.0260 0.0970 0.356 0.429 0.0768 0.600
Zr - - - - - - - - -

0.0808 - - - - - - - - -
B aladl) A (Abasl) Juladl) (3) Jgand
Cu Zn Pb Sn P Mn Fe Ni Si Mg
55.61 20 1.30 1.03 0.429 2.37 1.94 11.81 1.78 0.0171
Cr Al S As Be Ag Co Bi Cd Sb
0.167 2  0.0020 0.269 0.0260 0.0970 0.256 0.330 0.0808 0.400
Zr = = = = = = = = =
0.0768 - - - - - - - - -
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0 URESy;, 0 URESy;, 1000 e*° A 1
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0 URESy;, 0 URESy;, 1000 e° 2
URESy,, 0 URESy,, 7.463 e
0.1 (mm) URESy;, 0 URESy;, 1000 e 3
URESy., -13.17 URESy,, 6.594 ¢!
0.2 (mm) URESy;, 0 URESy;, 1000 e .4
URESy,, -21.14 URESy,, 5.885 ™
0.3 (mm) URESy;, 0 URESy;, 1000 e 5
URESy., —29.45 URESy, 5.265 ™!
0.5 (mm) URESy;, 0 URESy;, 1000 e 6
URESy.x -56.5 URESy,, 3.242 ™"
0.1 (mm) URESy;, 0 URESy;, 1000 e 7
Jagl dagl Jals e URESy.« —64.39 URESy, 5.657 ¢!
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Optimizing the displacement values computer-wise at all
nodes of the analysis model for the conveyor chains in the

tobacco cutting machine
Dr. Engineer Youssef Samir Deeb*

Abstract

This research aims to improve the displacement values of the copper connection plates - used
in the conveyor chains in the tobacco cutting machine, in order to reduce the time of
breakdowns, maintenance and resulting costs - and thus improve their service life and achieve a
good and safe long-term conveyor belt system that achieves the required working
conditions.This research presents a study of the behavior of the link plates in the conveyor chains
in a tobacco cutting machine with the help of the Finite Element Method (FEM) and the use of
the Solid Works program. The considered model is an infinite conveyor chains consisting of a set
of separate sheets of non-ferrous metal alloys (brass alloys), connected through curved slots for
links (curved brackets of the same alloy) and having a separate tensioning device, ensuring their
correct operation. The effect of changing the material and thickness of the hubs in the collapse
zone and on the entire perimeter of the hub was studied, and the results of changing material
properties and collapse patterns, and analysis of displacement in the hubs, were presented.
Comparing the (FEM) results for the alloy used (A) and the selected alloy (2) to which a thermal
and mechanical treatment program was applied. Chemical analysis was conducted on a Foundry-
Master device to determine the percentages of elements included in the composition of the
copper alloy used: Cu -7.85 Ni -24.8 Zn -1.08 Al. Then study the effect of alloy elements on
the mechanical properties of heat-treatable copper alloys, choose the copper alloy: (B) Cu -11.81
Ni -20 Zn -2 Al (from among three copper alloys available in local markets), and perform the
appropriate thermal and mechanical treatment on it according to standard specifications.
(ASTM); In order to improve its mechanical properties.The results showed, through comparison,
an improvement in the displacement values when using the: (B) Cu-11.81 Ni-20 Zn-2 Al copper
alloy and performing the appropriate thermal and mechanical treatments on it.

Keywords: brass alloy - displacement - heat treatment of copper alloy - conveyor chains -
simulation.
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