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Postgraduate Certificate in Explosive Engineering

Fundamentals of Explosives and Blasting

Explosives are materials that can undergo a rapid chemical reaction, leading to a large release of energy in
the form of heat, light, and gas. This reaction is called detonation, and it is initiated by a shockwave that
travels through the explosive material. The study of explosives and their use in various applications is known
as explosives engineering.

In this explanation, we will cover some of the key terms and vocabulary related to the Fundamentals of
Explosives and Blasting course in the Postgraduate Certificate in Explosive Engineering.

1. Explosive Materials

Explosive materials can be classified into two categories: High explosives and low explosives.

High explosives are materials that can detonate rapidly, releasing a large amount of energy in a short
period. Examples of high explosives include TNT, C-4, and dynamite.

Low explosives, on the other hand, are materials that burn or deflagrate rather than detonate. Low
explosives burn slowly, releasing energy over a longer period. Examples of low explosives include black
powder, smokeless powder, and flash powder.

2. Detonation

Detonation is the rapid chemical reaction that occurs in an explosive material. Detonation is initiated by a
shockwave that travels through the explosive material at a speed faster than the speed of sound.

3. Blasting

Blasting is the process of using explosives to break rocks or other materials. Blasting is used in various
applications, such as mining, construction, and quarrying.

4. Blasting Agent

A blasting agent is a mixture of fuels and oxidizers that can be used as an explosive. Blasting agents are
usually less sensitive than high explosives, making them safer to handle and transport.

5. Explosive Strength

Explosive strength is a measure of the energy released by an explosive material. Explosive strength is usually
expressed in terms of the explosive's ability to perform work, such as breaking rock or moving earth.

6. Initiation

Initiation is the process of starting the detonation of an explosive material. Initiation can be done using a
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blasting cap, a detonator, or an electric or nonelectric firing system.

7. Blasting Cap

A blasting cap is a small explosive device used to initiate the detonation of a larger explosive charge.
Blasting caps contain a small amount of high explosive, which is detonated by a firing system.

8. Detonator

A detonator is a device used to initiate the detonation of a high explosive. Detonators contain a small
amount of high explosive, which is detonated by a firing system.

9. Firing System

A firing system is an electrical or nonelectrical device used to initiate the detonation of an explosive charge.
Firing systems can be manual or automated.

10. Shockwave

A shockwave is a high-pressure wave that travels through a medium, such as air or water. In explosives,
shockwaves are used to initiate detonation and to break rocks or other materials.

11. Fragmentation

Fragmentation is the process of breaking a material into smaller pieces. In blasting, fragmentation is
achieved by using explosives to break rocks into smaller pieces.

12. Burden

Burden is the distance between the explosive charge and the rock or material being blasted. Burden is an
important factor in determining the effectiveness of a blasting operation.

13. Spacing

Spacing is the distance between each explosive charge in a blasting pattern. Spacing is an important factor
in determining the effectiveness of a blasting operation.

14. Stemming

Stemming is the process of placing a material, such as sand or gravel, in the hole after the explosive charge
has been placed. Stemming helps to contain the blast and direct the energy in a specific direction.

15. Vibration

Vibration is the movement of particles in a medium, such as air or water. In blasting, vibration is caused by
the detonation of explosives and can be a concern for nearby structures.

16. Seismic Waves
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Seismic waves are waves of energy that travel through the earth. In blasting, seismic waves are caused by
the detonation of explosives and can be used to measure the size of a blast.

17. Blast Design

Blast design is the process of planning and designing a blasting operation. Blast design takes into account
factors such as burden, spacing, stemming, and vibration.

18. Blast Monitoring

Blast monitoring is the process of measuring and recording the parameters of a blast, such as vibration and
seismic waves. Blast monitoring is used to ensure that blasting operations comply with regulatory
requirements and to improve the efficiency of blasting operations.

19. Explosive Licensing

Explosive licensing is the process of obtaining permission from regulatory authorities to handle and use
explosives. Explosive licensing is required in many countries and is an important aspect of explosive
engineering.

20. Explosives Storage and Transportation

Explosives storage and transportation are important aspects of explosive engineering. Explosives must be
stored and transported in accordance with regulatory requirements to ensure safety.

Challenges in Explosives Engineering

Explosives engineering presents several challenges, including:

* Safety: Explosives are inherently dangerous, and safety is a top priority in explosives engineering. *
Regulation: Explosives engineering is regulated by various authorities, and engineers must comply with
regulatory requirements. * Environmental Impact: Blasting can have a significant environmental impact, and
engineers must take steps to minimize this impact. * Cost: Blasting can be expensive, and engineers must
find ways to optimize the cost-effectiveness of blasting operations.

Examples and Practical Applications

Explosives engineering has many practical applications, including:

* Mining: Explosives are used to break rocks and extract minerals in mining operations. * Construction:
Explosives are used to break rock and prepare sites for construction. * Quarrying: Explosives are used to
extract stone and other materials from quarries. * Demolition: Explosives are used to demolish buildings and
structures. * Tunneling: Explosives are used to excavate tunnels for transportation, water supply, and other
purposes.

Conclusion
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Explosives engineering is a complex and challenging field that requires a deep understanding of explosives
and their use in various applications. The terms and vocabulary covered in this explanation are essential for
anyone studying the Fundamentals of Explosives and Blasting course in the Postgraduate Certificate in
Explosive Engineering. By understanding these terms and concepts, engineers can ensure the safe and
effective use of explosives in various applications.
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