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Abstract 
To improve the performance of tissue scaffolds, many material 

parameters, e.g. stiffness, porosity and permeability, have proven particularly 
critical to determine the biomechanical environments within scaffold micro-
architectures. Therefore, the goal of the project is to examine the mechanical 
stiffness of the porous scaffold by compressing the system at macroscopic level 
to estimate the material 
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Introduction. Regeneration of the skin successful wound healing 

depends on the timely and optimal the flow of a wide variety of processes, the 
interaction of different types of cells, molecular mediators and structural 
elements. In different stages recovery is dominated by a variety of cells and cell 
ensembles vary depending on the different types of injuries and the degree of 
tissue damage. At normal wound healing closing of tissue defects develops 
through a series of coordinated molecular and cellular events, resulting in what 
is the regeneration or healing of tissues. The least complicated is the healing of 
clean wounds without loss of tissue and uninfected surgical incisions using 
sutures. It's a quick process and it's visibly contrasts with the healing of the 
open wound with extensive loss fabrics'. Here, the reparative process is more 
complicated, since the lost tissue should be replaced by a newly formed. The 
process takes more time and requires the formation of a large the aim of “tissue 
engineering” is to repair or replace tissues and organs delivering implanted 
cells, scaffolds, DNA, proteins, and protein fragments at surgery. Many of 
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tissues and organs to be replaced have a significant biomechanical function. In 
point of fact, the biomechanical properties of these tissues are critical to their 
appropriate function in vivo. For biomechanical engineers before repairing or 
replacing the tissue it is important to consider such points as: thresholds of 
forces, stress, and strain that normal tissues transmit or encounter; mechanical 
properties of tissues when exposed to expected in vivo stresses and strain, as 
well as under failure conditions; stimulation of implants before surgery to 
produce a better outcome 

Materials and methods: Anisotropy is the property of being 
directionally dependent. It can be defined as a difference, when measure along 
different axes, in a materials physical or mechanical properties. Therefore, for 
analysis on first three designs it is necessary to analyse them on x and y 
directions by changing the porosity (in other words, by changing the number of 
holes) because the output in two directions are different. All other figures for 
porosity of 40% in y (figure 1).  

An orthotropic material has two or three mutually orthogonal twofold 
axes of rotational symmetry so its mechanical properties are, in general, 
different along each axis. Orthotropic materials are thus anisotropic; their 
properties depend on the direction in which they are measured. An isotropic 
material, in constant, has same properties in every direction.  

Therefore, as isotropic material has the same properties in every 
direction there is no need to analyse the plate in x and y directions. All other 
figures for porosity of 40% in y (figure 2). 
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Figure 1. Anisotropy. 40.8407% porosity in Y - Direction 
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Figure 2.  Isotropy. 40.8407% porosity 

 
 
 



13th International Scientific and Practical Conference 
 «Science and Society» London, 23-28 February 2018 

 
 
 
 

17 

MECHANICAL ENGINEERING 
 
 

Al-Rufaee Faez Metab 
 

ANALYSIS OF PLANETARY GEARBOX 
CASING BY (FEM) FINITE-ELEMENT 

METHOD 
 
AL-RUFAEE FAEZ METAB, WASIT UNIVERSITY – 

COLLEGE OF ENGINEERING – IRAQ - WASIT 
 
 
Abstract 
There are many different types of planetary gears that differ 

significantly with the same gear ratios and load dimensions, weight and 
efficiency. In this connection, the correct choice of schemes and types of 
transmissions in each particular case is of great practical importance. 

In this paper, it is proposed to develop a planetary motor-reducer 
consisting of planetary gears and an asynchronous three-phase electric motor. 
At the first stage, the search for the optimal number of stages and the choice of 
the type of planetary gears of the reducer are carried out. 

During the design, the minimum overall dimensions will be observed, 
as well as the minimum gaps between the moving parts of the reducer. The 
optimal scheme for transferring the moment is taken into account, taking into 
account the volume of the gears, the efficiency and dimensions of the geared 
motor. 

A more detailed study of the adopted version of the design was carried 
out with a view to possibly reducing the mass, improving the processability and 
reducing the cost of manufacturing the reducer. 

Development of a 3D model of a geared motor. Evaluation of the 
performance of structural elements: shafts and axles, bearing supports, low-
speed runner, threaded connections. Calculation of strength and rigidity was 
carried out using the program SolidWorks Simulation. 

In conclusion, it should be noted that the developed design of the 
geared motor has turned out to be more light and compact compared to the 
imported analog. 


