
Shot Peening Level 1-3
Basic L1 / Intermediate L2 / Advanced L3

On-Site Training 
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Mechanical Media 
Flow Controllers

Uses wheel 
mechanism to regulate 
media flow, integral 
flow monitor 
Closed-loop control of 
media flow rate

Index 41
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Pneumatic Reclaim

Inlet Air

Reclaim 
Tube

Media 
Adder

Cyclone

Air Lock

Screening
Separator

Blower

Index 45
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How does peening work?

Denting the surface causes it to expand horizontally.
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2. Location (area to peen)

MaskingIndex 1

Index 2

Index 3

Index 5

Index 4
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Peening Intensity
Practical use of Almen strips and gages
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Peening Intensity
Practical use of Almen strips and gages

Almen holder 
welded to 
dummy part

Index 5
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Peening Intensity
Practical use of Almen strips and gages

• Alternate  screw and nut attachment

Index 4
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Peening Intensity
Parameters effecting intensity

Shot size in mm – Air pressure
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Difficult Geometries

Drum Rotor Webs IBR Blades
Index 27Index 26
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Ricochet Peening

• Effective for difficult access surfaces
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Typical Suction Nozzle

Air

Air Jet

Expanding volume creates vacuum

Shot

Typically
Air Jet Size = 1/2 Nozzle ID

Index 30
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Multi Part per Spindle

Index 10
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SATURATION CURVE WITH VALIDATION LIMITS
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Life Cycle Enhancement

0 200 400 600 800 1000 1200 1400

welded joints

articulated joints

crank shafts

coil springs

transmission shafts

gears

fittings

%
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Other Robotic Systems

2 ea. of 4 Axis Robots 
2 ea. Peening Systems

2 ea. Sieve Units 
Rotary Lance Device

4 Axis Robot 
Wet Peening System

Media Preparation with Band Filter

Index 68
Index 69
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All Samples 10 % - 98 %

Index 13
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1st. Step: 
Use a A- or N-Almen strip and peen it with an external peening 
nozzle to the requested intensity. Record the peening pressure 
and the media flow rate so you can take the same peening 
parameters for step 2.

2nd Step:
A N-Almen strip has to be masked according hole 
diameter to be treated. Measure the new intensity using 
the same nozzle & parameters as in step 1. Measure the 
intensity of the N-strip. That is your “new” intensity.

3rd Step:
Fit the N-Almen strip into the 
device and use an internal 
peening nozzle. Finally you will 
have to establish the pressure 
and media flow rate for your 
particular internal peening 
nozzle to reach the same 
intensity as in step 2.

A- or N-Almen Strip

Masked N-Almen Strip

N-Almen Strip

diameter of hole to be peened

diameter of hole to be peened

Index 13

Index 14
Index 15
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Rotary Lance Hole Peening
Rotary Lances - Tool Steel 
or Carbide Construction
Use Precision Collets for 
Location Control

Many Sizes and Lengths

OD ID Standard
Lengths

0.087" 0.048" 3.0"

1/10" 1/16" 2.4"

1/8" 1/16" 7.0"

3/16" 3/32" 7.75"

1/4" 0.149" 11.0"

3/8" 1/4" 8.0", 11.0"

½" 3/8" 11.0"

5/8" 7/16" 7.0", 13.0", 15.0"
Index 94
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TYPICAL PROCESS FLOW DIAGRAM – PART 2

WITHIN
TOLERANCE?

RESET PRESSURE, WHEEL 
SPEED OR, IF NECESSARY, 
SHOT FLOW

PLOT NEW SATURATION CURVE 
AND CHECK THE INTENSITY

RUN MORE ALMEN STRIPS 
AT DIFFERENT EXPOSURES

COMPLETE THE 
DOCUMENTATION e.g. ROUTE 
CARD, LOG SHEET

CHECK FOR COVERAGE

RUN COMPONENT i.a.w. THE 
DATA CARD

WITHIN
SPECIFICATION

?

NO

NO

YES

YES

From PART 1
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Peening Media:
Specifications and Quality Control

Fig. 6 - A sieve

Index 6
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Total Coverage  =  98 %

Index 12
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Peening Intensity
Measuring Intensity per J. O. Almen

Modern Almen gage

-Digital .0001” display

-End stops

-Inch/metric switchable

-SPC data port

Index 1
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SHADED STRIP EXAMPLES
When intensity 
verification locations 
are shown in holes,and 
the hole diameter is les 
tam .750” (19mm), a 
shaded strip shall be 
used to determine the 
Almen intensity in the 
hole.

When the root of the dovetail slot is identified as an intensity
verification location this will require that a shaded Almen 
strip be utilized. The strip shall be placed at the dovetail root 
and the dovetail form shall shade the strip.

When small pockets are identified as 
intensity verification locations, and the 
cross section of the pocket is less than 
the width of an Almen strip (0.75” or 
19mm), a shaded strip shall be required.

Peened AreaHard Steel Mask

Configuration of Almen Strips 
for Correlation of Shaded Strips

“A” StripShaded “N” Strip

Source: GE Spec.  P11Tf8-S5

Concept of the on-site training:
The target group for this education program are organizations, most likely in the 

automotive, aviation and spring industries, which have several peening machines 
and a team of operators. For such an audience MFN will offer a shot peening train-
ing for a minimum of 5 people per course per day. The training can last 1-4 days.

Who shall attend? 
This training is designed to give operators and supervisors theoretical and 

hands-on(*) training for their activities within a workshop surrounding. For that group 
of people MFN likes to offer a platform to periodically update and refresh their shot 
peening knowledge. The intermediate course assumes that a fundamental knowl-

edge of shot peening is available. 
(*): The hands-on training depends on the facilities at the customer's site.

Who designed this training?
A team of MFN trainers from 19 different countries was selected and companies 

within the peening 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 peening industry to establish 

a qualifi ed training program and to create the spirit to do this together. 

FAA approved Courses:
All 3 courses offered during the training are FAA approved. Participants who passed 
the optional examination receive a "Certifi cate of Achievement", which has the re-
lated FAA identifi cation number on it. The FAA approval gives the courses a general 
credibility. However, there are a lot of aviation repair and overhaul stations, which 
do receive frequent FAA audits. Especially those companies will appreciate to have 

access to a FAA approved shot peening training.  

General information:
- duration 1-3 days 

- €550/person and course, minimum 5 persons per course
- €100/person for optional FAA certifi cate of achievement indicating FAA Ref. No.

- including trainings material
- date depends on customer and MFN trainer availability 

-price excluding travelling and subsistence

Courses in German, English, 

Turkish, Portuguese,

French, Italian, Japanese, 

Chinese and Spanish!

FAA
approved

MFN offers training that is
authorised by the FAA

MFN is an Official 
Collaboration Partner of FEMSMFN is a Partner in 

Education in Nadcap MFN is a Media Partner of NACE

www.aseansurfin.org
MFN is Official Cooperation 

Partner of SSEA



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

Students are recommended to start with level 1 to provide a suitable foundation for subsequent levels. Tests for level 2 & 3 certification 
shall contain questions on previous level content.
Certification for level 2 can only be awarded to level 1 holders. Certification for level 3 can only be awarded to level 2 holders.

Topics of the Shot Peening Training Level 1-3
LEVEL 1 (BASIC) LEVEL 2 (INTERMEDIATE) LEVEL 3 (ADVANCED) DURATION
Level 1 is the minimum requirement for shot 
peen operators and is the foundation for level 2. 
The level 1 course provides training in peening 
workshop operations & inspections.

Level 2 is the minimum requirement for shot 
peen supervisors & technicians. Level 2 builds 
on the knowledge gained in level 1 to provide 
further capability in:

Level 3 is the recommended standard for 
auditors, trainers & specifying engineers Level 
3 provides greater breadth and depth of knowl-
edge to enhance the competence gained from 
the previous levels.

Introduction to Peening: 
Fundamental Theory; How does peening work? His-
tory; Applications; Life Cycle Enhancement; Residual & 
Applied Stress Diagrams; Resulting Weight Reduction 
Advantage; Stress Corrosion Cracking.

Intensity L2:
Intensity & Stress Depth, Constructing a Saturation 
Curve, Analysing Saturation Curves, Almen Strips, 
Holders and Gages, Pre-bow Compensation, Shaded 
Strips & Hole Peening.

Residual Stresses & their Measurement:
Definition of Stresses; Measurement Techniques and 
their Limitations; “Walk-through” of X-Ray Diffraction 
Technique, Barkhausen Effect.

8:25-9:10
45 minutes

Intensity L1:
An understanding of Intensity; how it is determined 
and verified in Production; how to measure Intensity; 
what infl uences Intensity, Measurement Equipment, 
Requirements.

Coverage L2:
Definition of Coverage, Development of Coverage, 
Visual Inspection, Influencing Factors, Topography of 
Peened Surface, Planning & Simulation of Coverage, 
Life-cycle Enhancement.

Fatigue Stress Corrosion in Metals: 
Fracture Mechanics; Stress Intensity Factor; S-N 
Curves, Fatigue Measurement; Fatigue Life & Limit.

9:10-9:55
45 minutes

Coverage L1:
Definition of Coverage, Development of Coverage, 
Coverage vs. Intensity, Visual Inspection for Degree 
of Coverage.

Wheel Peening Machines & Equipment: 
Wheel Blasting Principle, Blade Shapes, Charac-
teristics, Intensity Curves, Power and Throughput, 
Arrangement Blast Wheels, Dosing, Wheel Unit, Shot 
Circuit, Air Wash Separator, Adjustable Parameters, 
Media, Work Pieces, etc.

Optimization Of Shot Peening.
Residual Stress, Influence of Different Parameters, 
Concept of local Durability, Different Ways of Peening 
Examples for increasing the Fatigue Strength, Applica-
tions, Warm Peening, Stress Peening, Dual Peening, 
Cavitation Damage, Fretting, Decarburization.

10:30-11:15
45 minutes

Engineering, Planning, Documentation: 
Planning; Drawing Requirements, Process Develop-
ment, Data Cards / Procedures: Intensity Verification, 
Pre- & Post Inspection, Masking Methods / Documen-
tation: Particular Request for Documentation.

Air Peening & Nozzle: 
Pneumatic Equipment, Basics, Advantages, Disad-
vantages, Machine Styles, Application Examples, 
External Nozzles, Special Nozzles & Hole Peening.

Shot Peening Process Improvement:
Internal Audits & Auditors, Process Approach, Job Au-
dits, Checklists, Personal Audits, Statistical Process 
Control, Run Charts, Mean-range Charts, Eliminating 
Process Variation.

11:15-12:00
45 minutes

Masking:
Masking Options, Tapes. Caps & Plugs, Purpose 
Formed Masks, Conformal Coatings, Examples of 
Combined Masking, Selection Criteria, Application 
and Removal Methods.

Flap Peening:
Review of Current Practices and Options, Process, 
Controls and Technique, Specifications, Demonstra-
tions of Set Up, Intensity Control, Coverage, Capabil-
ity Evaluations.

New Technologies:
Laser Peening, Ultrasonic Peening, Cavitation 
Peening.

13:00-13:45
45 minutes

Peening Media L1: 
Composition of Media, Size, Weighing, Measuring, 
Inclusions, Shape, Sieve Analysis, Equipment and 
Procedure.

Peening Media L2:
Types of Media and Related Specifications, Chemical 
Composition, Hardness, Microstructure Inspection, 
Magnetic particles, Density, Internal Defects.

Introduction to Deep Rolling:
Process Characteristics / Advantages, Required 
Machines / Equipment, Tooling, Process Control, 
Plunge-in / Feed Mode / Free-form Methods, Ap-
plication Examples.

13:45-14:30
45 minutes

Preparing for Shot Peening Audits: 
Types & Level of Audit; What to expect during Audits; 
Preparing for Audit; Quality System, Documentation, 
Control Maintenance, Programme Material, Control 
Certifications, Calibration, Specifications & Standards, 
Job Audits, Non Conformance Report, Corrective 
Action Report, etc.

Shot Peening in the Automotive Industry:
Examples, Influence of the Material, Peening of 
Con-rods, Crankshafts, Helical Barrel Springs, Leaf 
Springs, etc.

Nanostructured Surfaces Obtained by 
Severe Shot Peening:
Definition of Nanostructured Surfaces, Severe Plastic 
Deformation, Nanocrystallization, Severe Shot Peen-
ing, Grain Refinement & Measurement, Surface 
Properties, Bio-med Applications.

15:00-15:45
45 minutes

Repetition & Questions
Will depend on the specifi c requirements and means of the class. Can be used for repetition, questions, hands-on training, etc. 

15:45-16:15
30 minutes

Optional Test for Certifi cate of Achievement
Participants who pass this optional test receive a certifi cate containing the FAA Reg. No. issued for the approval of this course.

16:15-17:00
45 minutes

FAA
approved

MFN offers training 
that is authorised 

by the FAA

MFN is an Official 
Collaboration Partner of FEMS

www.sf-expo.cn
MFN is the Official Cooperation 

Partner of SF EXPO

MFN is a Partner in 
Education in Nadcap MFN is a Media Partner of NACE

MFN is the Official Cooperation 
Partner of Metal & Steel



BASIC/Level 1 Certifi cate indicating FAA Ref. No.

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

BASIC/Level 1 Course:      No. of People ____ x €550 = _________
Optional Test for Certifi cate of Achievement (FAA recognized):  No. of People ____ x €100 = _________

INTERMEDIATE/Level 2 Course:     No. of People ____ x €550 = _________
Optional Test for Certifi cate of Achievement (FAA recognized):  No. of People ____ x €100 = _________ 

ADVANCED/Level 3 Course:     No. of People ____ x €550 = _________
Optional Test for Certifi cate of Achievement (FAA recognized):  No. of People ____ x €100 = _________ 

Total for courses and tests: _______

Travel Expenses of Trainers (economic class ticket, hotel, taxi, expenses): _________

Registration fax to +41.44.831 2645
For questions call +41.44.831 2644 or E-mail: info@mfn.li

Remark: 
- Not all trainers teach all levels of MFN courses

- Trainer selection depends on country and availability
- Not all courses levels are available in 9 languages
- Find other training means at www.mfn.li/workshops

FAA 
Approval Number

#AGL-C-IND-IM-120312-K-006-001
MFN Basic Shot Peening Course (8hrs)

Subjects of the Basic Shot Peening Course / L1:
Introduction to Peening, Peening Intensity L1, Coverage, Procedures, 

Masking, Peening Media L1

C E R T I F I C A T E 
O F 

A C H I E V E M E N T

Mr. Example

Basic Shot Peening Course / L1 „Excellent training program for people 
involved in shot peening!“

SPORT, the Nordic Association 
for Advancing Shot Peening Technology
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Expiration Date: February 2015

Metal Finishing News
Tel.: +41.44.831 2644
Fax: +41.44.831 2645
E-mail:  info@mfn.li
www.mfn.li

MFN is an Official 
Collaboration Partner of FEMS

MFN is a Partner in 
Education in Nadcap

FAA 
Approval Number

#AGL-C-IND-IM-120312-K-006-003
MFN Advanced Shot Peening Course (8hrs)

C E R T I F I C A T E 
O F 

A C H I E V E M E N T

Mr. Example

Advanced Shot Peening Course / L3

Subjects of the MFN Advanced Shot Peening Course / L3:
Residual Stresses & their Measurement, Fatigue in Metals, 

Optimization of Shot Peening, New Technologies such as Laser 
Shock, Ultra-sonic & Cavitation Peening, Conducting Audits for 

Peening

„Excellent training program for people 
involved in shot peening!“

SPORT, the Nordic Association 
for Advancing Shot Peening Technology
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Expiration Date: February 2015

Metal Finishing News
Tel.: +41.44.831 2644
Fax: +41.44.831 2645
E-mail:  info@mfn.li
www.mfn.li

MFN is an Official 
Collaboration Partner of FEMS

MFN is a Partner in 
Education in Nadcap

INTERMEDIATE/Level 2 Certifi cate indicating FAA Ref. No. ADVANCED/Level 3 Certifi cate indicating FAA Ref. No.

FAA 
Approval Number

#AGL-C-IND-IM-120312-K-006-002
MFN Intermediate Shot Peening Course (8hrs)

C E R T I F I C A T E 
O F 

A C H I E V E M E N T

To certify that the above has participated in a MFN training course. The course lasted 8 hours. 

The subjects tested can be found in the list below.

Mr. Example

Intermediate Shot Peening Course / L2

Subjects of the MFN Intermediate Shot Peening Course / L2:

Intensity L2, Preparing for Audits, Peening Machines & Equipment, 
Peening Media L2, Flap Peening 

Signature:
Steven Baiker, Dipl. Ing. HTL
Publisher of  MFN

„Excellent training program for people 
involved in shot peening!“

SPORT, the Nordic Association 
for Advancing Shot Peening Technology
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Expiration Date: February 2015

Date of  Training: 
February, 2013

Metal Finishing News
Tel.: +41.44.831 2644
Fax: +41.44.831 2645
E-mail:  info@mfn.li
www.mfn.li

MFN is an Official 
Collaboration Partner of FEMS

MFN is a Partner in 
Education in NadcapSignature:

Peter Beckmerhagen

For detailed trainer biographies see www.mfn.li/trainers

Peter Beckmerhagen

Trainers offering the On-Site Courses: 

Dan Spinner Paul HuytonFrancois Abadie Giovanni Gregorat Marco Klijsen Branko Cvetkovic

FAA
approved

MFN offers training 
that is authorised 

by the FAA

MFN is an Official 
Collaboration Partner of FEMS

www.sf-expo.cn
MFN is the Official Cooperation 

Partner of SF EXPO

MFN is a Partner in 
Education in Nadcap MFN is a Media Partner of NACE

MFN is the Official Cooperation 
Partner of Metal & Steel


