
New course offers wider awareness 
of metal treatments

Surface Enhancement 
Technologies Training

Concept of the training:

This one-day course provides a broad understanding of the range of treatments commonly 
used to improve the performance and appearance of metallic surfaces.

The course explains the fundamental aspects of surface enhancement by mechanical 
treatments. It will be of great use to design engineers, process owners, buyers, quality 
engineers and others who participate in or support any of these processes. It is also of 
benefit to technical personal wishing to explore the use of such processes on their products.
The course can be offered as on-site training for groups of relevant colleagues and may 

also be offered in conjunction with the MFN open workshops. 

Who designed this training?

A team of MFN trainers from 19 different countries (www.mfn.li/trainers) was selected 
and companies within the industry were contacted from around the globe to donate 
training material and exhibit items. The creation of this program has been a real team 
effort, not just by the MFN trainers, but also by a number of companies which normally 
compete against each other. And this is especially worthy of mention - the common 
understanding that there is a need within the mass finishing industry to establish a 

qualified training program and to create the spirit to do this together. 

MFN Partners:

MFN is a partner in education in Nadcap (www.pri-network,org). Nadcap and MFN have agreed 
to recognise and promote the cooperation between the two organizations in areas of common 

interest according to their purpose, namely aerospace special process assessment. 
Furthermore MFN is an Official Sponsor of FEMS (Federation of European Materials Societies, 

www.fems.org).

General Information:

- duration: 1 day  
- registration fee: €550/person (minimum 5 persons)

- including trainings material
- payments to be made before the workshop, group discount available
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• More Even Intensity Distribution
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Weld UIT
Applications: 
Infrastructures, Naval, Aerospace, Energy, 
Off h H I d t H l tOffshore, Heavy Industry, Heavy plant

Bridge Repair Operations:
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Ceramic and plastic finishing media
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Generator end ring cracking
diagram of a generator end ringdiagram of a generator end ring
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Wheel Blasting Principle
1 Throwing blade

2 Shot opening

3 Control cage

4 Accelerator (Impeller)

Operating principle blast wheelOperating principle blast wheel

A metered amount of media falls through the feed spout onto the blast wheel. The 
impeller (4) which runs in synchronism with the blast wheel, captures the media and 
delivers it to the throwing blades (1) The desired throwing angle of the media is set bydelivers it to the throwing blades (1). The desired throwing angle of the media is set by 
adjusting the position of the outlet slot of the control cage. 
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Laser Shock Peen Process Description
• A high energy laser pulse strikes a coated surface covered• A high energy laser pulse strikes a coated surface covered 

by a layer of water, causing a localized high pressure 
energy wave

i i f l l l i f

VAPOR PRESSURE
SAMPLE

• A repetitive pattern of laser pulses results in an area of 
deep compressive stress

WATER CURTAIN
(confining medium)

SAMPLE

LASER BEAM
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SHOCK WAVE
PAINT or TAPE

(ablative medium)

Definition of a Surface Finish
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Application example:
Automotive Cam shaftAutomotive – Cam shaft

hardness: 55 HRC

Result :
• Friction reduced by 20 %
• Hardness increased by 6 

Index 1
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Index 3

Index 1

Geometry of rolling elements
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Stress intensity factor at crack tip.
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Analysis Area

region near hole edge 
has disturbed 
displacement field and 
i itt dis omitted

typical:
minimum 2D
maximum 6D
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Difficult Geometries

Drum Rotor Webs IBR Blades
Index 27

Index 26
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Drum Rotor Webs IBR Blades

Intensity
Parameters of Shot PeeningParameters of Shot Peening
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Typical Suction Nozzle

SHOT

Index 30

AIR
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Ultrasonic Peening Principle

• Ultra-sonic signal generator 
• Vibration amplified by the p y

resonant body.
• This high frequency 

vibration is transmitted tovibration is transmitted to 
the balls inside the 
treatment chamber.

• The random displacement• The random displacement 
of the balls ensures a 
uniform peening of the part.
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Automated Ultrasonic Equipment

Pick & place 
b t ithrobot with 

four stage 
process to 
fully cover the 
part.
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Shot Circuit

Dust removal

Bucket elevator
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Dual Pressure Pots

• Provides Continuous 
Bl tiBlasting

• Bottom pot always has 
media

• Top pot alternates 
between filling and 
t ftransfer
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Index 37

Which materials can be deep rolled?

Metallic Materials
e.g.:

Steel (also hardened)( )
Cast
Al-Alloy
Mg AlloyMg-Alloy
Ti-Alloy
...MMC, carbide
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Steel/Stainless steel - Medium
Areas of application
Pressure burring, ball burnishing, cleaning, surface density

Pins

Satellites

BallsBalls
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www.mfn.li

Some Typical Applications and Processesyp pp

Super polishing and fine 
surface finishing ofsurface finishing of 
camshafts

• Fine surface finishing of a

F1 Motorsport
Aerospace Industry

Fine surface finishing of a 
variety of aero engine 
components

• Descaling and polishing of 
hand tools

• Fine deburring of 
computer components

Hand Tools Computer Industry
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MFN is a Partner in 
Education in Nadcap



Registration:
Name of Person placing the Order:	  
Company: Street:
Postal Code: City:
Country: Phone:
E-mail: Fax:
For Europe only - Company VAT Number:

Surface Enhancement Technologies Course:      No. of People ____ x €550 = _________

Total for courses and tests: _______

Travel Expenses of Trainer for Economic Class Ticket, Hotel, Taxi, and Expenses: _________ (depends on Destination)

MFN Surface Enhancement Technologies Course Training Syllabus
Main Topics Description Duration

- Stress and Strain in 
Metals

Definitions of stress and strain in metals, how they are measured or calculated. 
Topics include stress/strain relationship, yield stress and ultimate tensile stress, 

measurement techniques and terminology.

08:45 – 09:30 
45 min.

- Fatigue & Stress 
Corrosion

Explains how the effect of stress in metals leads to fatigue and stress corrosion. 
Includes crack initiation & propagation, fatigue test methods, environmentally 

assisted cracking.

09:35 – 10:20 
45 min.

- Shot Peening Describes the fundamental principles of shot peening, the process most widely 
used to protect against metal fatigue. Topics include process control techniques, 

material effects, optimization of the process.

10:40 -11:20 
40 min.

- Wheel Peening Explores the characteristics of this particular technique, including benefits, 
limitation and equipment configurations.

11:20 – 12:00 
40 min.

- Air Peening and 
Nozzles

Explores the characteristics of the most popular technique of peening, including 
working principles and equipment configuration.

12:40 – 13:20 
40 min.

- New Peening 
Technology

Explains the principles and applications for laser, ultrasonic and cavitation 
peening.

13:40 – 14:20 
40 min.

- Deep Rolling A well established technique for surface improvement can also be used to prevent 
fatigue cracking. Includes plunge-in, feed mode and free form techniques.

14:20 – 15:10 
50 min.

- Mass Finishing Includes vibratory and other techniques used to provide required surface finishes 
economically on multiple parts. Explains the various techniques, media and 

equipment used for a variety of applications.

15:10 – 16:00 
50 min.

The Trainers:
Paul Huyton
Official MFN Trainer,  
Book Author and Director of 
Course Content for the MFN 
Shot Peening Courses

More details at www.mfn.li/trainers

MFN Office England 
Contact: Paul Huyton
Tel. +44.115.714.2356 
E-mail: paul@mfn.li

E-mail Registration Form to paul@mfn.li

Other Topics on Request! Pictures show training centre in Altena, Germany.

MFN is a Partner in 
Education in Nadcap
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