
1/2 day on-site training

Residual stresses and their 
measurement for evaluating quality 

of shot peening

Who should attend the course?

Designers and developers of the shot peening process. Managers, process engineers 
and supervisors of the shot peening process. Engineers and technicians of shot peening 

testing laboratories. 

Who designed this training?

A team of MFN trainers from 20 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 the MFN training 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 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 ar-
eas 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: 1/2 day  
- registration fee: €390/person (minimum 5 persons)

- including trainings material
- including hands-on training on residual stress measurement device
- payments to be made before the training, group discount available

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

Elastic and Plastic Deformation
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COMPRESSION (-)           TENSION (+)

Stress has magnitude and directiong
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Mechanics of Peening – a combination of 
l ti d l ti d f tiplastic and elastic deformations
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BN, Effect of StressBN, Effect of Stress
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Analysis Area

region near hole 
edge has disturbed 
displacement field 

d i itt dand is omitted

typical:
minimum 2D
maximum 6D
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Ref: Rickert SAE Intl 2007

X-ray tube
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 sind2
Stressed material:
W l th  t tWavelength , constant
 observed at several angles, measured 
quantity
d is unknown, calculated from measured ,
data

Stress causes small changes in d 
 shift in  shift in 
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7b. Electropolishing
 Electrolytic method to 

remove material
 Salt or acid based 

electrolyte
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XRD Measurement of the Polished 
SurfaceSurface

 The unit sets automatically the calibration distance 
between the goniometer and measurement targetbetween the goniometer and measurement target 

 Accurate sample positioning by steel base fixture
 Measurement data generated by forward and reverse 

tilts, more accurate results
 Each tilt data point is measured twice, two detectors
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Shot peened residual stress profile 
in 2 directions

0

Eigenspannungsprofil Zahn 2

in 2 directions

-100

0

-200

N
/m

m
²

-300

0 0.5 1.0
-400

Tiefe in mm

ZAHN 2 Stress Phi: 0 0°
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ZAHN 2_Stress_Phi: 0.0
ZAHN 2_Stress_Phi: 90.0°

Elastic and Plastic Deformation
Hooke’s law of elasticity: “Elongation is 
directly proportion to the load applied”
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Stress-Strain Curves
D ili d R iliDuctility and Resilience
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The Barkha sen EffectThe Barkhausen Effect...

…an electrical 
signal emitted 
from a ferro-
magneticmagnetic 
material as it 
is being 

ti dmagnetized.

BN Amplitude increases with increasing tensile stress.
BN Amplitude decreases with increasing hardness.
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BN Amplitude decreases with increasing hardness.

ESPI, optical hole drilling 

fringe patterns 
are an optical

strain measurement
are an optical 
effect due to 
surface 
displacementdisplacement

(picture shows 
difference before 
/ after drilling)

example of speckle pattern with fringes
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Displacement Maps

experimental fitted
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X-ray Diffraction Method
• X-rays discovered 1895 by German W.C.Röntgen
• Their nature was unknown  x-rays
• Electromagnetic radiation of short wavelength 

–  = 0.001-10 nm,  cf. visible light 400-700 nm 
• Very penetrating
• Cause cell alteration to live organics
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X-Ray safety

• Approved for open 
beam operation

• Small safety distanceSmall safety distance
• Several self-controlled 

safety functions
• Scattered radiation 

low 
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(hkl) Strains 

Detector

Collimator

Detector

Crystal planes

Planes in favourable 
orientation for diffraction
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(hkl) Strains 

Enlarged irradiated 
volume

Strain M t di tiStrain
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Measurement direction
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Dimensional Measurement
 Method to measure the depth of the removed material
 Accurate positioning by steel base plate
 Robust stand for digital gage
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MFN is a Partner in 
Education in Nadcap



Residual stresses and their measurement for evaluating quality of shot peening
Main Topics Description Duration

- Introduction General introduction of MFN, the trainer and the course 8:00-8.10
10 min.

- Stress and Strain Theory of stress and strain 8:10-8:40
30 min.

- Residual stresses Origin and effect of residual stresses 8:40-9:10
30 min.

- Measurement 
Techniques

– Introduction

Typical RS measurement techniques, their application and 
limitations

9:20-9:50
30 min.

- X-ray diffraction Theory of XRD. XRD and residual stress measurement. Calibration, 
typical sources of uncertainties. Limitations of XRD. (XRD and 

retained austenite, optional)

9:50-10:30
40 min.

- X-ray diffraction 
applications

Practical measurement methods, evaluation of measured data, XRD 
residual stress measurement standard, reporting. Stress profiling. 

Stress mapping 

10:40-11:20
40 min.

- X-ray diffraction Hands on training, practical measurements 11:20-12:20
60 min.

More details at 
www.mfn .li/trainers

The Trainers:
MFN Scientific Adviser
Michele Bandini (Ph.D.)

Residual Stresses and their 
Measurement
(hands-on training)
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Registration:
Name of Person placing the Order:  
Company: Street:
Postal Code: City:
Country: Phone:
E-mail: Fax:
For Europe only - Company VAT Number:

Residual Stresses and their Measurement Course:     No. of Participants (minimum 5 people) ____ x €390 = _________

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

For questions call +41.44.831 2644 or E-mail: info@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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