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The cost of machine of this type could be high when produced under small scale production. But the other 

advantages are that it does not require any specialist skill for its operation and it does not call for any elaborate 

production environment before it becomes operational and so many others.  

The advantages of this design outweigh the disadvantages. In fact it can be used where mass production is 

necessary with high efficiency. Also by using software to determine the strength and simulation in our research 

is added advantage in which involve the following 

 Long product development, 

 Countless trial and error, 

 Accountability  
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 Limited Profitability 
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





 



 



  

 













COMPONENT AND MATERIAL SELECTION 

Most machine and tools are constructed from metallic and non-metallic materials. The metals are divided into 

two groups’ ferrous metals: are those which have the iron as their main constituent such as cast iron, wrought 

iron and steel. Non-ferrous metals: are those which have a metal other than iron as their main constituent such as 

copper, aluminium, brass, tin, zinc etc. 
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The selection of a proper material, for engineering purposes, is one of the most difficult problems for the 

designer. The best material is one which serves the desired objective at the minimum cost. The following factors 

are considered while selecting the material: 

 Availability of the materials. 

 Suitability of the materials for the working conditions in service. 

 The cost of the materials. 

 The machine (Oil expeller) which has been produced from the assembly of various components were designed 

based on the properties of materials, including the frame, shaft, knuckle bearing, , collector, hopper , 

, electric motor. The design considerations for each component are discussed 

below:- 

FRAME: This component is the primary made up of mild steel fig; 3. the reason for this is that the material 

possessed the required properties as ductility, plasticity and also considerable strength which are capable of 

being fabricated to the required degree of functional tolerance. Also the selection factors are being cheap and 

most abundant in the market in case of replacement, machine ability or workable are other consideration. 

SHAFT: this is also made of mild steel besides the considerations mentioned above, we consider its toughness 

properties which can be improved through heat treatment.Fig:10 shows blue region which indicate safe 

BEARING: It exists as a standard component, it is of various types- cone bearing, roller, knuckle bearing and 

from steels-chromium steel. Among these types mention above, some are sealed while some are not. For our 

design, we opt for the knuckle bearing with sealed ball bearing to avoid grease contamination on the feed 

fig.14. The selection of knuckle bearing is that it balances itself and possesses the required 





HOPPER 

















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CAD began as an electronic drafting board, a replacement of the traditional paper and pencil drafting method. 

Over the years it has evolved into a sophisticated surface and solid modeling tool. Not only can products be 

represented precisely as solid models, factory shop floors can also be modeled and simulated in 3D. It is an 

indispensable tool to modern engineers. Engineers use CAD to create two− and three− dimensional drawings, such as 

those for automobile and airplane parts, floor plans, and maps and machine assembly  

While it may be faster for an engineer to create an initial drawing by hand, it is much more efficient to change and adjust 

drawings by computer. In the design stage, drafting and computer graphics techniques are combined to produce models of 

different parts. i. Using a computer to perform the six−step ’art−to−part’ process: The first two steps in this process are the 

use of sketching software to capture the initial design ideas and to produce accurate engineering drawings. Next, engineers 

use analysis software to ensure that the part is strong enough. Step five is the production of a prototype, or model.  

In the final step the CAM software controls the machine that produces the part, during the design of the machine and the 

drafting, software was used to draw the orthogonal views, Isometric views, exploded drawings fig 4 shows the detailed 

drawing of the machine, modeling and simulation was done before the commencement of the fabrication processes.  

Wire frame model is a skeletal description of a three-dimensional object. It consists only of points, lines, and 

curves that describe the boundaries of the object. There are no surfaces in a wire frame model. Three-

dimensional wireframe representations can cause the viewer some confusion because all of the lines defining the 

object appear on the two-dimensional display screen. This makes it hard for the viewer to tell whether the model 

is being viewed from above or below, inside or outside.  (See fIg.2) 





Modeling is the process of producing a model; a model is a representation of the construction and working of 

some system of interest fig2-8,11-14 illustrate the idea.A model is similar to but simpler than the system it 

represents. One purpose of a model is to enable the analyst to predict the effect of changes to the system. On 

the one hand, a model should be a close approximation to the real system and incorporate most of its salient 

features. On the other hand, it should not be so complex that it is impossible to understand and experiment 

with it. A good model is a judicious tradeoff between realism and simplicity. Simulation practitioners 

recommend increasing the complexity of a model iteratively. An important issue in modeling is model validity. 

Model validation techniques include simulating the model under known input conditions and comparing model 

output with system output. Generally, a model intended for a simulation study is a mathematical model 

developed with the help of simulation software. Mathematical model classifications include deterministic 

(input and output variables are fixed values) or stochastic (at least one of the input or output variables is 
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probabilistic); static (time is not taken into account) or dynamic (time-varying interactions among variables are 

taken into account). Typically, simulation models are stochastic and dynamic  

SIMULATION 

A simulation of a system is the operation of a model of the system. The model can be reconfigured and 

experimented with; usually, this is impossible, too expensive or impractical to do in the system it represents. 

The operation of the model can be studied, and hence, properties concerning the behavior of the actual 

system or its subsystem can be inferred. In its broadest sense, simulation is a tool to evaluate the 

performance of a system, existing or proposed, under different configurations of interest and over long 

periods of real time. Simulation  is  used  before  an  existing  system  is altered or a new system built, to 

reduce the chances of failure to  meet specifications, to  eliminate unforeseen bottlenecks, to prevent under 

or over-utilization of resources, and to optimize system performance. For instance, simulation can be used 

to answer questions like:What is the best design for a new network? What are the associated resource 

requirements? How will a telecommunication network perform when the traffic load increases by 50%? How 

will a  new routing algorithm affect its performance? Which network protocol optimizes network 

performance? What will be the impact of a link failure? The subject of this tutorial is discrete event 

simulation in which the central assumption is that the system changes instantaneously in response to 

certain discrete events. For instance, in an M/M/1 queue - a single  server  queuing process in  which  time  

between arrivals and  service time  are  exponential -  an  arrival causes  the  system  to  change  

instantaneously. On the other hand, continuous simulators, like flight simulators and weather simulators, 

attempt to quantify the changes in a system con t in uous ly  over t im e  in  re s p on s e  to controls. Discrete 

event simulation is less detailed (coarser in its smallest time unit) than continuous simulation but it is much 

simpler to implement, and hence, is used in a wide variety of situations. 

Figure 1, 8-10   is a schematic of a simulation study. The iterative nature of the process is indicated by the 

system under study becoming the altered system which then becomes the system under study and the cycle 

repeats. In a simulation study, human decision making is required at all stages, namely, model development, 

experiment design, output analysis, conclusion formulation, and making decisions to alter the system under 

study. The only stage where human intervention is not required is the running of the simulations, which 

most simulation software packages perform efficiently as show in fig;8 and 9 below. The important point is 
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that powerful simulation software is merely a hygiene factor - its absence can hurt a simulation study but its 

presence will not ensure success. Experienced problem formulators and simulation modelers and analysts 

are indispensable for a successful simulation study. 

The steps involved in developing a simulation model, designing a simulation experiment, and performing 

simulation analysis are: 

 Step 1.   Identify the problem. 

 Step 2.   Formulate the problem. 

 Step 3.   Collect and process real system data.  

 Step 4.   Formulate and develop a model. 

 Step 5.   Validate the model. 

 Step 6.   Document model for future use. 

 Step 7.   Select appropriate experimental design. Step 8.   Establish experimental conditions for. 

  Step 9.   Perform simulation runs. 

 Step 10. Interpret and present results. 

 Step 11. Recommend further course of action. Although  this  is  a  logical  ordering  of  steps  in  

a simulation study, many iterations at various sub-stages may be required before the 

objectives of a simulation study are achieved. Not all the steps may be possible and/or 

required. On the other hand, additional steps may have to be performed. The next three 

sections describe these steps in detail. 

 

 

 

 

 

                       Fig 1: Simulation Study Schematic 
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MODELLING  AND SIMULATION OF THE MACHINE / THE COMPONENTS 
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Fig; 2 Wire Frame Fig,3 Frame 

Fig,4. Detailed Drawing 

Fig.8 CAD; Model 

Fig 5;Lower and Upper Casing Fig;6 Electric motor 
Fig.7B. Web 

 Fig ;9 Region with factor of Safety 

value less than 1 shown in Red 

Figure11;Collector 

Figure 13; Hopper 

Fig 14 Bearing 

 

 

Fig;12  Gears  
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Fig;7A  outlet casing 
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


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










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
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

 reduce cost and 

time-to-market by testing your designs on the computer rather than in the field.”Simulation tools enable 

us to be creative and to quickly test new ideas that would be much more difficult, time-consuming, 

and expensive to test in the lab.”—JEFFREY D. WILSON, NASA GLENN RESEARCH CENTER 

The computer is well suited to design in four areas, which correspond to the latter four stages of the general 

design process. Computers function in the design process through geometric modeling capabilities, engineering 

analysis calculations, testing procedures, and automated drafting, which means that  software design should 

be encouraged in our institution of higher learning base on the following facts, long product 

development, countless trial and error, and accountability and limited profitability 
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