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Irish Manufacturing Research (IMR) is a research technology centre in Ireland who performs research for manufacturers

and engineering firms to aid and acceleration the adoption of new, cutting edge manufacturing technologies and

processes. IMR has 4 thematic pillars:



Vision: 
Replace conventional mechanical / conventional laser shot peening with femtosecond laser shot peening. Shot peening is 
typically used to impart a compressive residual stress layer for improved mechanical performance of components – reduce 
the formation of microcracks.

Motivation: 
Remove the need for an abrasive media (mechanical peening) or ablative and tamping layers (convention laser peening). 
Increased control (no stochastic variance in abrasive size) and reduced cycle time (no taping and water). Increased 
sustainability – no shot material, waste water or tape waste. 

Content:
Process parameters on a 5 axis femtosecond integrated CNC machine for peening of an industrially relevant component i.e. 
medical device, aerospace or automotive. 

PROPOSAL INTRODUCTION (I)

femtosecond pulse



Expected outcome:
A manufacturing process for femtosecond CNC shot peening on an industrially relevant component
Process parameters for the above, with industrially competitive cycle times
Evaluation and benchmarking against conventional shot peening method(s) 

Impacts:
Reduced waste in a waste intensive process (no media or taping / water)
Reduced number of processing steps
Increased repeatability (no variance in abrasive size, impact of water flow) 

Schedule: 2 year programme, submission in February 2026 for the SMART Eureka Call 

PROPOSAL INTRODUCTION (II)



Current Consortium: Irish Manufacturing Research (IMR) 
IMR capabilities 
1. Laser machining (Continuous and pulsed wave etching, femtosecond CNC machining)
2. Conventional CNC machining (3 axis, 5 axis, 7 axis micromachining, 9 axis mill turning)
3. Metal powder Additive Manufacturing 
4. Polymer Additive Manufacturing
5. Mechanical testing (tensile, yield strength, elongation, hardness)

Partner search:
Companies who currently use shot peening (conventional mechanical or conventional laser shot peening) in 
medical device, aerospace, automotive or other relevant industries
RTOs with simulation expertise (laser matter interaction, mechanical simulation)
Companies

PARTNERS



Contact info: of the person coordinating the project proposal

Kevin Mongey
Irish Manufacturing Researcher
Senior Researcher – Subtractive Manufacturing
Kevin.mongey@imr.ie

+353 85 816 8552 
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