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CHAPTER 1  

 

 

 
INTRODUCTION 

 

 

 
1.1  Background 

 

 

 

1.1.1  Introduction in Impact Energy 

 

As the results of advance of technologies, there is an increase of number in 

transporting vehicles which mainly made by metals. This has results the number of 

accident (unexpected collision) to be increase due to human error, vehicle error, road-

surface error and also the weather changing. The collision may cause serious injury, 

fatality, properties lost, and etc. Due to these reasons, the society has now become more 

aware and concern about the safety aspects of the moving vehicles. These lead into the 

study and research on impact energy. Not only in transportation vehicles, but impact 

energy also occur in transportation (moving, carrying), lift system, oil and gas 

industries, impact of missile on target, and etc. These has results that impact energy 

studies become more and more popular among the others engineering fields.  

Impact energy can be defined as the energy transferred from one object to 

another due to collisions. When a moving object crashed into another object, the kinetic 

energy from the moving object will transfer to the other object which collapse into each 

other. This is similar when the object fall down to the ground (or hit other objects on the 

ground), the energy will transfer from falling object to the ground. And yet, according 
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to Newton’s 3
rd

 law of motion, whenever a first body exerts a force F on a second body, 

the second body exerts a force –F on the first body, F and –F are equal in magnitude 

and opposite in direction. Hence, when there is a collision between each body, there 

will be a transfer of energy and reaction of force reacted to the bodies.  

 

 

1.1.2  Impact Energy Absorption Devices (Impact Energy Absorbers) 

 

Impact Energy Absorbers (IEA) is expendable mechanical structural elements 

which are brought into action in the event of an unwanted collision. They act as 

mechanical fuses to limit the loads that may act on the main structure immediately after 

a collision. They are also act as single shot devices and have to be replaced once they 

have damaged after serving their purpose. Some of the structural elements of the main 

structure may serve a secondary purpose as energy absorbers and be pressed into 

service in case the vehicle suffered more severe collisions. Similarly those elements 

whose principal purpose is energy absorption may serve as secondary purpose and as 

less important structural members.  

 

 

 

1.1.3  Passive Safety and Active Safety  

 

The terms "active" and "passive" are used in several seemingly-conflicting ways 

in the context of automobile safety. "Active safety" is often used to refer to crash 

avoidance and "passive safety" to crashworthiness. However, the terms may also be 

applied to the vehicle occupant's involvement in the function of the safety device or 

system. Under such nomenclature, active safety devices and systems are those which 

the vehicle occupant must act to make functional, as for example by fastening seat belt. 

Passive safety devices and systems are those such as air bags which operate without any 

input or action from the vehicle occupant. Terminological conflict can arise from the 

fact that passive safety devices and systems those requiring no input or action by the 
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vehicle occupant can themselves operate in an active manner. An example is active 

head restraints, which move to a position optimal for preventing neck injury when a 

collision is imminent. Vehicle safety professionals are generally careful in their syntax 

to avoid this sort of confusion. [1] 

 

 

1.1.4  History of Impact Energy Absorption 

 

Figure 1.1 shows the general timeline review on impact energy absorption 

 

Figure 1.1: General Timeline review on impact energy absorption  

Some of the comments/facts which show peoples care about impact energy absorption.  

1970s - Ford Motor Co. has acquired a majority interest in a West Covina firm that has                                                      

developed an energy absorbing system that could be used for more effective 

auto bumpers. 

1980s - Extensible belts absorb energy during an initial part of the duration of an impact 

when the occupant is thrown forward. 

1990s - A Bannon of Bloomfield Hills, Mich., has developed a vehicle impact 

absorption system. 

- In the described configuration impact force is controlled by the overall 

thickness of the composite while energy absorption is mainly controlled by 

thickness of the Butyl rubber. 

http://www.google.com.my/search?hl=en&tbo=p&tbs=tl:1&q=bloomfield%20hills&ei=VNa9SrnPIozu6gP078iFAQ&sa=X&oi=toolbelt_timeline_result&resnum=4&ct=timeline-snippet&cd=1
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- Energy Absorption Systems Inc. in Chicago manufactures attenuators for the 

rear of trucks. 

- Any damage that a helmet accumulates in a collision will reduce the energy 

absorption capability of the foam in subsequent collisions, thus making the 

helmet less functional and safe. 

- Toyota passive safety structure sets new benchmark in passenger protection. 

- People have absolutely no idea of the importance of these devices," says 

George Ebersole, president of Energy Absorption Systems Inc., a Chicago-based 

manufacturer of construction barriers and other traffic safety devices. "I find our 

industry now somewhat analogous to the people who were pioneers with seat 

belts and air bags." 

2000s - The QuadGuard CEN crash cushion from Energy Absorption Systems, Inc. 

recently passed the three final tests required by EN1317-3, the European 

equivalent to NCHRP350, which qualifies the CEN as a re-directive, bi-

directional family of crash cushions to 110 km/h, 100 km/h and 80 km/h. 

- NASA Engineers Research Impact Dynamics. 

- Germany, had developed an automobile impact energy absorption device. 

- So if you want a bumper that can take a 6mph impact, then a 30 mph. impact 

will cause more injury to you because there is less energy absorption. by 

brianbwb-2009 August 6, 2009 7:36 PM EDT. [2] 

 

 

 

 

 

 

 

 


	mia.pdf
	1.pdf
	CHAPTER 1
	1.1 Background
	1.1.1 Introduction in impact energy
	1.1.2 Impact energy absorption devices
	1.1.3 Passive safety and active safety
	1.1.4 History of impact energy absorption 

	1.2 Objective
	1.3 Scope
	1.4 Problem statements

	CHAPTER 2
	2.1 Impact energy absorbers - A general review
	2.2 Impact energy absorption structures
	2.2.1 Tubes
	2.2.1.1 Inversion
	2.2.1.2 Splitting
	2.2.1.3 Lateral indentation
	2.2.1.4 Lateral flattening/compression
	2.2.1.5 Axial crushing

	2.2.2 Strut
	2.2.3 Frusta
	2.2.4 Honey-comb structures
	2.2.4.1 Honey-comb cells on energy absorption
	2.2.4.2 Low energy impact on Nomex honeycomb sandwich structures
	2.2.4.3 Indentation of honeycomb cell

	2.2.5 Sandwich plates
	2.2.5.1 Metallic materials as core of sandwich structures
	2.2.5.2 Honeycomb sandwich structures
	2.2.5.3 Indentation of a structure


	2.3 Impact energy absorption in composite/Non-metal material
	2.3.1 Foams
	2.3.2 Impact energy absorption characteristic of wood sawdust and chips
	2.3.3 Fiber composite materials as impact energy absorber

	2.4 Theoretical formula development of the impact energy absorption

	CHAPTER 3
	3.1 Application of impact energy absorption devices - general
	3.2 Crash test
	3.2.1 Aircraft crash test
	3.2.2 Car crash test
	3.2.3 Train crash test

	3.3 Application of IEA devices on moving vehicles
	3.3.1 Impact energy absorption devices on automobile
	3.3.1.1 Car's bumper system
	3.3.1.2 Truck under run barrier
	3.3.1.3 Motorbike front wheel as impact energy absorber

	3.3.2 Impact energy absorption devices on aircraft
	3.3.2.1 Impact energy absorption devices on Landing gear
	3.3.2.2 Aircraft body as impact energy absorption devices
	3.3.2.3 Impact energy absorbing of helicopter sears

	3.3.3 Impact energy absorption devices on shipping
	3.3.3.1 Energy absorption by steel structure of ships
	3.3.3.2 Marine fender uses to absorb energy between ship-ports and ship-ship
	3.3.3.3 Marine air gas bag for ship launching

	3.3.4 Impact energy absorption devices on train 

	3.4 Elevator energy absorption devices
	3.5 Road-side barrier as impact energy absorption devices
	3.6 Impact energy absorption devices for transportation 

	CHAPTER 4
	CHAPTER 5
	5.1 Conclusion
	5.2 Recommendation

	References




