
Design of the Moving Parts of 

an Internal Combustion Engine

These slides and the accompanying video give the first part of this design in which the three components are created



Introduction

 This week, against all my natural impulses, I am going to base our Graphics, Analysis and 

Design effort on the venerable Internal Combustion Engine. As a University in the 

Information Age, one the first look, it is a ridiculous proposition. Conventional wisdom is 

that everyone ought to be looking at the ICE as the technology of yesterday. MIT has just 

announced a flying transportation device that has no moving parts; The idea of Green 

Energy – around harvesting the Sun’s abundant energy is gaining more adherents as the 

cost of ownership is getting closer by the month to the competitive point where it can 

successfully overtake our reliance on grid power from fossil fuels. In fact, I got a bill this 

week that, with about ten times my annual electricity bill, I can get an autonomous 

renewable solution that should meet all my needs.

 While a lot of people are looking at simply harvesting the sun, another man (CNBC, 2019) 

is taking the matter to another level. In ten years he has worked on an idea that could 

make the production of energy by nuclear fussion – the same way the Sun itself makes 

energy that we are trying to gather in the first place, a practical reality. He is being taken 

seriously by some of the greatest businesses on the planet and presently making a lot of 

waves.



Introduction 

 I have documented the 150 years of the dominance of the Internal Combustion Engine 

and it is clear that the technology itself is going out of fashion and perhaps on its last gasp 

before being totally replaced by superior technologies.

 Yet, we shall focus on it this week. I will introduce the #D Solid models of its moving parts. 

At a later time in the course or the succeeding course next term, we shall take a step 

further, and simulate the forces on some of these critical parts and optimize its design. WE 

d these, despite all the reasons above, because. Not only have these Engines dominated 

the human Industry and economic life for the past 150 years, it has, over that time, 

created so many of the practical issues of design and analysis to the extent that virtually 

every nation that has developed technologically, has had to master several aspects of it. 

Nigeria, is obsessed with the “Nigerian Car”, as usual, majoring in the talk instead of taking 

concrete steps to actually deliver it.

 The effort this week, will introduce you to the deep technical issues involved, and may 

help direct your technical abilities to even more productive areas. For these reasons, we 

shall look at the design of the major moving components of Connecting rod, Crankshaft, 

the Piston and its Connecting-rod-holding pin.



The Connecting Rod

 In the Figure here, we have a typical connecting rod. In a later 

lecture, we shall begin with a more crude connecting rod and 

show, by design optimization, why the shape – especially the 

hollow part along the connecting rod was arrived at as a result of 

material reduction and economy.  

 There are seven circles that form the base of this model. 

 Can you identify them? In the next slides, we supply the 

dimensions and the locations of these circles while we prepare 

them for the extrusion to give the shape we can see here.

 We will prove later, by design optimization, that the hollow part 

that saves material on the body of the connecting rod can be 

deduced by Design Optimization in Fusion 360













The Piston with

Con-RodPin

 Looked at from the connecting Rod 

side, The piston internals look like as 

shown on the right

 We will model this as the solids of 

revolution of several rectangles and 

semicircles. 

 After that, most of the work left is the 

removal of material from the solid to 

arrive at the shown shape.











The Crankshaft

 We are going to create a unit that 

can be turned to a crankshaft by 

a simple pattern replication.

 Such a unit is shown on the on the

right here.

 It will become apparent later that

this single unit can be made into

in-line engines as well as V-

engines, again by pattern

replication, rearrangement and

assembly using the Joint facilities

in Fusion 360.

 We will also provide a simple 

motion animation of the final 

positions



Pattern Replication

 The same crankshaft unit is shown below 
having been replicated into six units for an in-
line six cylinder engine.

 Details of the creation of the unit from the 2D 
sketch is given in details in the accompanying 
video 

 Two tangent lines are inclined in a contained
angle of 40 degrees as shown on the right are 
the pattern extruded to form the main body 
of the crankshaft.

 The rotor and the holding pin for the
connecting rod are made by revolving 
rectangles
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