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Summary: 

Proposed project deliverables: 

Quantify the status of new technologies (plasma 
and high-frequency or ultrasonic drilling) with 
respect to their potential development as 
appropriate blasting and support-hole-making 
devices, including possible health effects 

Undertake a baseline technical study to establish 
the feasibility of alternative percussion-actuation 
techniques and frequency control 

Develop a business case detailing the viability of 
developing each of these new technologies. 

 

Project Outcomes 

Plasma drilling - Investigated and found not to be 
ready for commercialization. Plasma drilling is 
achieved by generating plasma by means of a 
high-energy electrical discharge though a 
dielectric medium, typically through low 
conductive water. A shockwave is generated that 
may break the rock under compression. 
Subsequent development by Tetra Corporation 
has allowed the plasma to be generated in the 
rock itself, resulting in heating and expansion 
behind the surface and therefore breaking of the 
rock in tension. 

Ultrasonic rock drilling - Percussive drilling at 
ultrasonic frequencies with low noise in the 
audible frequency range was found to be possible 
but not viable yet 

Ultrasonic rock breaking - It was found that 
focused ultrasound with a piezoelectric ceramic 
cannot be used for drilling into rock. 

The idea of using ultrasonic waves to accomplish 
this task was inspected, modelled, tested and 
evaluated. It was found necessary to focus these 
waves at a point. These focused waves will have 
to create enough energy to overcome the fracture 
energy of 17.5 J/m2. For a focal bowl made of one 
of the highest-energy-creating ultrasonic 
ceramics, namely piezoelectric ceramic 4 (PZT 4), 
the radius needed is 135 km.  

Feasibility of alternative percussion techniques - 
Eight technologies/mechanisms were investigated. The 
coil gun approach and the Hydraulic Sonic Water-
Hammer are suggested for further investigation. 

The potential mechanisms and technologies considered 
as a possible replacement for a hand-held rock drill 
include the following: 

Electro-Magnetic, including coil guns 

Electric Discharge 

Ultrasonic / Piezo-Electric 

Magnetostriction 

Hydraulic Sonic Water-Hammer 

Thermal Laser impact (ablative drives) 

Thermal expansion 

Shape Memory Materials 

Many of the technologies and mechanisms could be 
immediately discounted on the basis of general mining, 
environmental, safety and health constraints. When not 
discounted immediately a very basic preliminary analysis 
of the technologies was conducted as described in the 
report 

Development of a business case - Neither plasma 
drilling nor ultrasonic drilling is seen as an alternative 
drilling technology ready for industrialisation in South 
Africa. The latter technology is simply not technically 
possible, but as far as plasma (or electric discharge) 
drilling is concerned, it is the researcher’s view that the 
technology is not ready for large scale industrialisation 

 
Follow-up Work proposed:  
Two potentially viable methods capable of replacing the 
current percussion mechanisms of pneumatic and 
hydraulic hand-held rock-drills are the coil gun approach 
and the Hydraulic Sonic Water-Hammer. It is 
recommended that both these technologies should be 
further investigated. 
 
 
 

 


