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Seven Great Things About South Bend

There are many reasons to like this Indiana city, centrally
located in the United States. We picked out a few that will be
of interest to the Eleventh International Conference on Shot
Peening (ICSP-11) attendees.

Things to See and Do While at ICSP-11

The ICSP-11 Local Organizing Committee has put together
great tours and activities for attendees, exhibitors and
guests.

Articles

Meet AMS 2590: Rotary Flap
Peening of Metal Parts P.8

AMS 2590 is a new specification, released in
December 2010. We cover its significant
technical improvements over MIL-R-81841.

Developing a Peening Process
Specification P.10

Kumar Balan’s article will review the basics
necessary to develop a process specification.

Adapting to Change Requires
Flexibility All Around P.14

Flexibility and good communication skills are

more important than ever. Herb Tobben reviews a
specific project where these skills were crucial to

delivering the ideal solution to his customer.

Variability of a Shot Stream’s
Measured Peening Intensity P.24
Dr. David Kirk explains how and why the peening
intensity of a particular shot stream varies.

Industry News P.36

News from Peening Technologies, LinkedIn,
Pangborn, Electronics Inc., ITAMCO, Nadcap, Rosler,
ICSP-11, and Profile Industries.

The Parting Shot P.40
Jack Champaigne asks, “How Accurate is Steel
Media Hardness Testing?”
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Welcome to South Bend Venue for the Eleventh International Conference on Shot Peening (ICSP-11)

The atrium of the
South Bend Mariott

Eleventh
International
Conference on
Shot Peening
(ICSP-11)

September 12-15
2011

Century Center

South Bend
Indiana USA

There are many reasons to like this Indiana city, centrally located in the United States.
We picked out a few that will be of interest to the shot peening conference attendees.

Seven Great Things

About South Ben
The Venue for ICSP-11

#1 Accessibility

It's easy to get to South Bend. The South Bend
Regional Airport—the only transportation
center in the U.S. that houses air, rail and bus
service in one location*—is easily accessible
from the Atlanta, Chicago, Cincinnati, Detroit
and Indianapolis international airports. Once
you're in South Bend, cabs, rental cars, buses,
trollies and shuttles are readily available.

#2 The Century Center Convention Complex
Located in downtown South Bend, the Century
Center is only minutes from the South Bend
Regional Airport and Interstate 80/90 (Interstate
80/90 connects Chicago and South Bend).

The facility is famous for its 30-foot glass
wall, facing the St. Joseph river. We'll also enjoy
its multiple presentation theaters, exhibit space
and dining rooms with outstanding catering
services. We'll have lunches on the “island,” a
spacious patio on the St. Joseph river.

The Century Center Convention Complex
was designed by noted architects Philip
Johnson and John Burgee. Some of their
other designs include the Avery Fisher Hall
at Lincoln Center in New York city, the
Crystal Cathedral at Garden Grove, Califor-
nia, the Boston Public Library in Boston,
Massachusetts, and the Studio Theatre at
Kennedy Center in Washington, D.C.*

#3 The Mariott Hotel

The Mariott has all of the amenities of a fine
hotel including a large fitness center and good
eateries, plus it's within walking distance to the
College Football Hall of Fame and a restaurant
district that includes the upscale LaSalle Grill,
the South Bend Chocolate Café, and Tippecanoe
Place in the Studebaker family mansion.

* Resource: Fun Facts at www.visitsouthbend.com

4 The Shot Peener Summer 2011 ceLeBRATING 25TH YEAR

#4 The Skyway

The Century Center and Mariott are connected
by a skyway. ICSP-11 attendees can walk the
short distance from their hotel to the confer-
ence without parking or transportation hassles,
much less an umbrella if the weather turns
rainy.

#5 It’s Economical

One of the ICSP-11 organizing committee’s
concerns was to keep costs reasonable during
the recession. South Bend has outstanding
transportation, accommodations, restaurant
and entertainment choices in every price range.

#6 Proximity to Chicago

South Bend is 94 miles/151 km from Chicago.
Train and bus services are available and a
shopping excursion is planned for guests of
ICSP-11 attendees and presenters. Chicago is
one of the most exciting cities in the world and
this is a great opportunity to experience it.

#7 There’s Plenty to See and Do

The following is a partial list of all there is to
see and do while in South Bend. Maps, restau-
rant lists and coupons, and an entertainment
guide will be part of your registration packet.

e University of Notre Dame (an ICSP-11 tour)
¢ College Football Hall of Fame

¢ Studebaker Museum (an ICSP-11 tour)

¢ South Bend Chocolate Company

¢ Northern Indiana Center for History

e South Bend Regional Museum of Art (located
in the Century Center)

e Amish Acres Historic Farm (an ICSP-11 tour)

e Electronics Inc. facility (an ICSP-11 tour and
lunch)
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Welcome to South Bend

Manufacturing
in South Bend

M [n 1868, the Oliver
Chilled Plow Works in
was established by
James Oliver. To com-
memorate the company’s
contribution to South
Bend, a 36-acre Oliver
Industrial Park has been
built where the former
manufacturing plant
stood. It features the
original restored Oliver
boiler house.

B Studebaker was a
wagon and automobile
manufacturer based in
South Bend. Founded in
1852 and incorporated
in 1868, the company
was originally a producer
of wagons for farmers,
miners, and the military.
Studebaker entered the
automotive business in
1902 with electric
vehicles and in 1904
with gasoline vehicles.

B Bendix was founded
in 1924 in South Bend,
by the inventor Vincent
Bendix. Bendix manufac-
tured brake systems for
cars and trucks, supply-
ing General Motors and
other automobile
manufacturers.

B AM General, the
manufacturer of the
military Humvee,
HUMMERSs, and general
engine products, has
their corporate

offices in South Bend.
The production facilities
are located eight miles
away in Mishawaka,
Indiana.

B Manufacturing in
South Bend is going
nano - the city and the
University of Notre
Dame are developing
industrial parks to house
regional and Fortune 500
businesses, including
nanoelectronic firms.

The Golden Dome of the University of Notre Dame
is one of the world’s most recognized college

landmarks. We’ll be touring this beautiful campus.

The College Football Hall of Fame is
across the street from the Mariott. ‘;"

‘—-__“\‘
ICSP-11 attendees are invited to Electronics Inc.,
home of the MagnaValve and numbered Almen
strip, for a tour and hospitality.

Venue for the Eleventh International Conference on Shot Peening (ICSP-11)

Things to See and Do While at ICSP-11

Travel just a few miles out of South Bend and
you’re in Amish country. ICSP-11 attendees will be
able to travel the Amish countryside and visit the
Amish Acres Historic Farm. (Photo courtesy of the
Elkhart County Convention & Visitors Bureau.)

Copshaholm, built in 1895 and now a museum,
was originally the home of J.D. Oliver, president
of the Oliver Chilled Plow Works. The furnishings
on all three floors are original, giving visitors a
remarkable glimpse of how the Oliver family lived
during their 72 years in the home. Copshaholm

is within walking distance of the Mariott and the
Century Center.

The Studebaker National Museum has 120 vehicles in the collection including a 1835 Conestogo Wagon
and a 1966 Cruiser—the last vehicle produced by the company. The Museum displays approximately 70
vehicles at any time, with an additional 40 vehicles kept in “visible storage” in the Museum’s lower level.
The collection features several one-of-a-kind vehicles like the 1956 Packard Predictor and the 1934

Bendix SWC.
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According to SAE J441 VDFI 8001 DINB201 AMS 2431 MIL-S-13165C

Found in 1998 and now become the

good manufacturer in the field of cut

wire for shot peening and shot blasting:

Carbon steel cut wire shot HRC45-55/HRC55-60
Stainless steel cut wire shot SUS304/302/430
Zinc cut wire shot
Copper cut wire shot
Aluminum cut wire shot
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Meet AMS 2590:
Rotary Flap Peening
of Metal Parts

AMS 2590 isanew specification

that was released in December 2010. It was
written by a team led by Peter Bailey, formerly
a Staff Engineer with General Electric Aircraft
Engines, to provide technical improvements
to MIL-R-81841. MIL-R-81841 was released in
1972 and it has had an interesting history. It
became an AMS document in 2001 and went
back to being a MIL spec in 2004, with several
revisions along the way. During all of these
reversions; however, weaknesses in the spec
were never addressed. Mr. Bailey has made
AMS 2590 current with the advancements in
equipment and procedures of this popular shot
peening process.
AMS 2590 has significant technical
improvements over MIL-R-81841 in four areas:
1) The inclusion of two methods for the
determination of intensity that are independent
of peening time

2) Simplified calculation of required tool speeds
for peening inside holes

3) Methods for determination of peening time
based on material hardness

4) Improved operator qualification requirements

1) Intensity Determination Methods

SAE 2590 requires either the SAE J443 10% rule
or the Almen strip coverage method, with the
10% rule as the preferred method. (The Almen
strip coverage method is helpful when the 10%
method doesn't seem to level off or “saturate.”)

2) Simplified Calculation of Required Tool
Speeds for Parts with Holes

AMS 2590 has an easier method of calculating
tool speeds for parts with holes of %2 - 1%-inch
diameter. The required tool speed is established
by determining the speed necessary to achieve
the required intensity on a flat surface and then
multiplying the speed by the hole size factors
provided in easy-to-use charts.

3) Part Peening Time

AMS 2590 states, “The area to be peened shall
be peened in increments of time and visually
inspected for coverage until full coverage is
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achieved. Coverage time is a function of part
material hardness. Soft parts will receive
larger peening dimples and will cover faster
than harder parts. For coverage requirements
greater than 100%, the time to reach 100%
shall be determined first prior to further
coverage peening. Higher coverages require
time multiples of the 100% coverage time for
the peened area.” The new spec clarifies that
the part’s hardness determines the appropriate
level of coverage, not an Almen strip.

4) Improved Operator Qualification

Requirements

Flapper peening is a manual process with a

handheld tool. The skill of the operator is therefore

crucial to a controlled flapper peening process.

AMS 2590 acknowledges the importance of the

operator with requirements for:

e Qualification testing based on individual
techniques rather than reproducing
predetermined intensities vs. RPMs

« Intensity development skills including proper
Almen strip and Almen gage handling

e Intensity determination and verification
through the use of saturation curves

e Part peening qualification to demonstrate
coverage

e Operator qualification records

* Operator status maintenance

AMS 2590 is available for purchase at
www.standards.sae.org/ams2590 for $65.00.
Discounts are available for SAE members.

About Peter Bailey

Prior to retirement. Mr. Bailey was Staff
Engineer, Advanced Manufacturing Process
Development Manufacturing and Quality
Technology Department for General Electric
Aircraft Engines. During his last 12 years at
GE, he concentrated on shot peening and
flapper peening, including the flapper peening
of GE parts and training of GE operators. Since
his retirement from GE, he has worked as a
flapper peening trainer and material developer
for Electronics Inc. workshops and on-site
programs.



Progesives
SURFAC

How can | get a surface
treatment machine that

meets my expectations?
Procisely

Progressive Technologies has changed its name to

Progressive Surface™, highlighting our core competencies in
the design and manufacture of world-class surface treatment
machinery. Our Procise Process™ is your guarantee of success.

The Progressive Procise Process™ includes:

- thorough upfront discovery

Our discovery process determines your precise and unigue
requirements, to ensure uftimate success,

« process-specific design
Our expertise and experience in engineering, process,
toaling, software, and automation are reflected in every
detail of your equipment’s process-specific design.

« lifetime support
Progressive customers are less likely to need after-sale
service but if they do, they enjoy easy access and a lifetime
of exceptional support.

The Procise Process™ guarantees that your Pregressive
Surface equipment will perform to your exact
requirements—and beyond your expectations—

for years to come. Procisely!™

Learn more about Progressive Surface, the Procise
Process™, and our name change at;

progressivesurface.com



On the Curve with Kumar Balan

Railway wheel with
Almen blocks at areas
of intensity verification.

Rail transportation is a
good example of an
industry outside of shot
peening’s typical aero-
space/automotive client
base.

Kumar Balan is a

Product Engineer with
Wheelabrator Group
and a presenter at the
Electronics Inc. Education
Division workshops.

! Developing a Peening

Process Specification

into two categories - (a) process and

(b) monitoring. Process specifications are
determined after thorough testing of the
component and conducting tests for failure
and residual compressive stress. This is directly
related to the component and its expected life
term. Monitoring specifications are more
involved and are created after years of equip-
ment use, a thorough knowledge of the process,
and an understanding of its evolution. The shot
peening industry relies on a few select specifi-
cations such as AMS and MIL for monitoring
information.

Most of us working with or within the
aerospace and automotive sectors are familiar
with specifications. The requirement to conform
to specifications, and design the peening
process around them, is critical to these
industries.

While the typical shot peening operation
would never be involved in developing a moni-
toring specification, there are situations where
a new peening process specification is neces-
sary. For example, a new process in a mature
industry, like automotive, that hasn’t been
clearly defined would benefit from a process
specification. In addition, several new industry
sectors have realized the benefits of peening
and are eagerly seeking its adoption in their
production processes.

This discussion will show how to develop
process specifications by starting with the basics
of a controlled shot peening process.

Before we begin, you might be wondering
why anyone would want to bind themselves
down with a specification, when one doesn't
exist. The justifications are as follows.

Speciﬁcations can be broadly classified

Why Do You Need a Specification?

You Sub-Contract Your Shot Peening Services
Many manufacturers depend on sub-contractors
to handle commodity-type work that isn't part
of the company’s core, value-added tasks.
Some companies outsource the entire shot
peening process because they don't have the
knowledge and/or production volumes to
justify the purchase of peening machines. In
order to conform to their own quality systems,
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they must specify how this operation will be
conducted by their sub-contractor.

You Have Multiple Facilities

Consider another situation where a large
company is bringing shot peening in-house

in several of their facilities. They have the
volumes to justify purchasing multiple peen-
ing machines. Without a specification in hand,
commonality of the peening results in all the
plants will be almost impossible to achieve.

You Want a Competitive Advantage
Specifications provide a benchmark to
differentiate a company’s product in today’s
competitive environment that requires higher
quality standards.

The Basics
Let’s discuss the basic elements of the shot
peening process.

e The purpose of peening is to induce a residual
surface compressive stress.

e The depth of the compressive stress is
determined by the shot stream velocity which
is controlled by the blast wheel speed or air
pressure.

e Intensity is determined by using Almen strips.

e Coverage is a function of exposure time and
media flow rate.

A controlled shot peening process will be
sequenced as follows:

1) The operator sets the proper velocity by
adjusting the blast wheel or air pressure for
the required target intensity.

2) Once this velocity is established, the operator
determines the optimum shot flow for condi-
tions in Step 1.

3) Saturation curve is plotted and intensity is
determined.

4) The part is exposed to the blast for the
required time to achieve 100% coverage.

Now that we've covered the basics, let’s review
the work that goes into developing a process
specification.
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Find the FlapSpeed™ Controller and all your flapper
peening needs at Shockform.com or call (450) 430-8000




On the Curve with Kumar Balan

Intensity, Shot Specification and Coverage

The designer of a new process is likely starting with a clean
slate and some idea of the life-cycle expectation after peen-
ing. Commonly, a fair amount of reverse engineering has
gone into determining the intensity. Peening tests are con-
ducted on the component and it's peened to several ranges
of known intensities. The component is then tested by the
designer for residual compressive stress and life cycle/fail-
ure, where possible. With the establishment of an accept-
able stress value and life cycle, the corresponding range

of intensity is determined. These tests can be carried out
with the help of an equipment vendor or through a job shop
specializing in shot peening services.

The tests also provide information on the type and size
of peening media used during the test for inclusion in the
specification.

When peening the part at the specified intensity,
the designer will decide if 100% coverage is sufficient.

The complexity of the part geometry may dictate a higher
percentage of coverage. As an example: The intensity
needs to be between 0.010 - 0.012 A, achieved with S 230
(specify hardness if required) and the coverage at 150%.

Component testing and the part geometry will deter-
mine the type of media propulsion system — compressed
air or centrifugal wheel. Production volumes and type
of peening media will also play a role in this selection.
Most specifications will not dictate the type of equipment,
but will list the variables to be monitored in each of the
systems. The machine variables, such as speed of the
wheel and air pressure in a compressed air system, will be
governed by the process itself and are not bound by any
specification. Measuring and monitoring these variables
will be required.

After the process parameters are defined, it's then
relatively simple to list the machine components. These
include the following:

* Closed loop feedback for air pressure or wheel speed
e Closed loop feedback for media flow control

Machine Verification Tool (MVT) with
intensity verification in multiple planes.
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« Vibratory classifier for shot size control
« Spiral separator for shot shape control

Other process-related checks could include:

* Drop tests to verify shot flow through each blast wheel/
nozzle

« Shot size sampling during the process with a sieve shaker

Intensity Verification and Location

The intensity tests would have been conducted with one

of three commonly used Almen strips - N, A, or C. In the
earlier example, we used an ‘A’ strip as a reference. The
designer of this process and the component'’s designer will
be aware of the critical areas on the part such as those with
high tensile stress concentration. These are the areas that
will need attention for peening coverage, and these are the
locations where intensity will need to be measured.

Therefore, for a particular component, in addition to
the above process details, the designer can also clearly
specify the areas where intensity will be measured in order
to qualify the process. There could be multiple areas for a
given component.

This becomes a bit challenging when the user is faced
with several parts to peen, as in a job shop. Special Machine
Verification Tools (MVT) are employed to verify the intensity
in multiple planes and geometries.

In certain cases, it may be critical to protect the areas
around the critical peening surfaces. In this situation, the
specification will have to specify masking and prevention of
overspray. Such areas may include, but are not limited to,
threaded portions and machined areas.

Reference Specifications

Specifications such as AMS 2432 have evolved over the
years. They're very comprehensive and include critical
process monitoring requirements:

e Air pressure/wheel speed measurement

¢ Nozzle position verification

* Criteria for shot (or other peening media) screening
e Shot shape control

e Part exposure control (such as monitoring table or
conveyor speed)

* Nozzle holding fixtures (equivalent control cage setting in
case of a wheel type machine)

This list is an example of the depth of information in these
specifications that can be used for reference when devel-
oping your process. After determining the process details,
intensity, coverage, etc., your spec may refer to AMS or
similar specifications for conformance.

If your process specifications have been determined
with the proper parameters, monitoring specifications will
provide a healthy background to develop and conduct your
peening operation.
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High precision peening solutions

Whether you are peening Wheelabrator will deliver the
large areas with centrifugal right solution to meet your
wheels or targeting needs.

specific areas with CNC

automated airblast nozzles, Contact us to find out how.

uheelabrator
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www.wheelabratorg@p.com
Norican Croup is the parent company of DISA and Wheelabrator.



Herb’s Solutions by Herb Tobben

Adapting to Change
Requires Flexibility

Got a question
about shot peening,
cleaning, deburring,
or finishing?

Clemco can help.

Call 636 239-8172, or
submit your question
online at www.clem-
coindustries.com, or
post your question on
our Facebook wall.
We're flexible.

Herb Tobben is Sample
Processing Manager
for Clemco Industries
Corp., Washington,
Missouri. He is a regu-
lar speaker at the Shot
Peening Workshop and
was honored with the
2010 Shot Peener of
the Year Award from
Electronics Inc.

©2011 Clemco Industries Corp.

All Around

The problem:

My job has changed a lot over the years. It once
was that our customer sent me a manually
finished part and told me how many more he
was trying to finish in the same amount of time
through automation. He typically needed a
machine to process a single part in very large
quantities. Through testing, I figured out the
blast media, pressure, and parts handling, and
we were done — a machine to handle the process
was thus conceived.

Today, my job involves a lot more communi-
cation. Both the customer and I learn a lot
through discussion and a thorough delving into
both their manufacturing process as well as the
blasting or peening process as we work through
the project together. The problems are more
complex because, more and more often,
customers have multiple parts to process in
smaller batches. Their challenge is to work out
their process so that they can adapt one machine
to handle all of their parts. More frequently these
days, they are operating in a lean environment
where cellular manufacturing is becoming more
common. They are concerned about part move-
ment, set-up time, and wait time between
operations. Their goal is to eliminate over-
production and only produce items when they
are needed. If successful, they will produce cost
savings and have better control of their
operations. It's all a matter of process design.

One particular customer presented a range
of parts that were flat and about four-feet
square. The parts varied in thickness from sheet
metal to six inches thick. Some had Ra require-
ments, others did not. It was important to avoid
part distortion. This project involved sample
processing hundreds of parts. We learned that
their manufacturing process produced more
residual stress on one side than the other. Over
the course of many months and more than a
half-dozen processing runs, we eventually
determined that they needed four distinct gun
setups, special parts handling for the thin
materials, and several sizes of aluminum oxide
media.

The solution:
During this project, the customer and I became
very well acquainted. Our goal was to design a
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process and machine that would be flexible
enough for their various parts. On their side,
they were willing to adapt their work flow to
reconfigure the machine for the four setups
needed to accommodate processing all the
different parts.

The automated machine they purchased
had 20 suction nozzles, a split-belt conveyor, a
media reclaimer, reverse-pulse cartridge-style
dust collector, and an elaborate media separation
system. The electrical controls were mounted
in a free-standing NEMA-12 enclosure. The
split-belt allowed simultaneous blasting from
above and below, while hold-down fixtures
and slightly elevated blast pressure from above
kept the parts in place. To prevent marring any
of the parts, a unique urethane conveyor belt
minimized contact with the part.

A 3600-cfm reclaimer was used to separate
good alox from dust and fines. And for the
three sizes of media, the alox travelled through
a multi-deck vibratory separator into three
separate storage hoppers according to size.
Each hopper had 20 metering valves allowing
operation as needed for whichever setup was
employed. A media-add system replenished
the supply of properly-sized media on demand.

Separate pressure regulators were provided
to control the upper and lower banks of automatic
guns, which were adjustable. Individual valves
controlled the ‘on’ and ‘off’ of each blast gun,
and variable belt speed controlled the blast
duration. To keep the work area clean and
minimize waste of compressed air and blast
media, the machine had an exit vestibule with
fixed brushes, pull-through air flow, and blow-
off nozzles to clean the parts. Sensors triggered
the blast cycle upon entry, and the blow-off
nozzles prior to exit.

With every specially engineered machine,
a critical component we deliver is training.
With their involvement from the beginning, the
engineers were pleased with the versatility of
the machine. They were confident that following
operational and maintenance training, their
process operators would be sufficiently multi-
skilled for the range of tasks involved in their
work cell. And that they would be comfortable
adapting to future process changes their
production line required.



Premier Shot
A cut above

Highest Durability - Due to its wrought internal structure with almost no internal defects
(cracks, porosity, shrinkage, etc.) the durability of Premier Cut Wire Shot can be many
times that of other commonly used peening media.

Improved Consistency - Highest consistency from particle to particle in size, shape,
hardness and density compared to commonly used metallic media.

Highest Resistance to Fracture - Cut Wire Shot media tends to wear down and become
smaller in size rather than fracture into sharp-edge broken particles which may cause
damage to the surface of the part being peened.

Lower Dust Generation - Highest durability equals lowest dust levels.

Lower Surface Contamination - Cut Wire Shot doesn’t have an Iron Oxide coating or leave
Iron Oxide residue - parts are cleaner and brighter.

Improved Part Life - Parts exhibit higher and more consistent life than those peened with
equivalent size and hardness cast steel shot.

Substantial Cost Savings - The increase in useful life of Premier Cut Wire Shot results in
savings in media consumption and reclamation, dust removal and containment,
surface contamination and equipment maintenance.

PREMIER SHOT COMPANY

(330)405-0583

www.premiershot.com

The advantages of the Premier Shot Company

Premier Shot is proudly produced in the United States. It is
manufactured to meet today’s high quality shot peening standards
and is used in automotive and aerospace applications worldwide.

Premier Shot Company: 1666 Enterprise Parkway, Twinsburg, Ohio 44087



INTRODUCING THE NEXT GENERATION OF ALMEN STRIPS

Electronics Inc. Almen Strips

* Proven in the field

e Consistent quality

* Repeatable performance

o Trusted worldwide

Electronics Inc. manufactures

and maintains the world's largest
Almen strip inventory for worldwide
distribution. El can provide strips

to any specification, from standard
MIL specifications to rigid aerospace
specifications. Almen A, N or C strips
in Grades™ 3, 2, 1 and I-S are ready-
to-use and pre-qualified.

Saturation curves are only as
dependable as the strips used to
perform the test. If your strips aren’t
consistent in hardness and thick-
ness, your tests won't be accurate.
Call or email us for our Almen strip
consistency performance data—our
strips are consistent in hardness and
thickness from lot to lot, from year
to year.

NUMBERING SYSTEM

* Provides a tracking method for meeting specifications and first-in, first-out,
ISO and Nadcap requirements

e Allows lot-to-lot comparison for process consistency
e Part of Electronics Inc.s comprehensive traceability and audit program

* Denotes genuine El product

COVERAGE CHECK FINISH (u.S. Patent No. 6,568,239)
e Lapses in coverage are easy to check visually
* Contributes to a proper flapper peening technique

e Enhances capabilities of coverage checker tools

@ Electronics Inc.
Shot Peening Control

The Almen Strip Experts Since 1987

1-800-832-5653 or 1-574-256-5001 | www.electronics-inc.com
56790 Magnetic Drive, Mishawaka, Indiana 46545 USA



JMT - Multi-Tumbler Machine

» Batch sizes from 3 to 35
cubic feet

» No machine pinch points to
trap or damage small parts

» Easily automated into process
lines

» Highly successful applications
include shot peening springs,

fasteners, and chain compon-
ents

Send s your challenge...
Rosler can find a better way.

Rosler Metal Finishing USA, LLC is the leader in mass finishing, shot
« blosting, automated processes and media - made in the USA.

" Visit www.rosler.us or call 269-441-3000.

RMBD - Tumble Belt Machines

JVS - Vertical Structure Monorail System

» Customizable vertical structure  » Cleans all surfaces in one
includes up to 12 wheels for pass through 36”x84”
consistent, even coverage cleaning envelope

» Unequaled flow through tum-
bling action

» Many machine configura-
tions to suit varied intensity
and coverage requirements

» Optional fittings include PLC » Monorail fitted with up to 37
controlled VFD, magna-valves fixtures accommodating 2-8
and rust inhibitor applications parts each

» Ideal for shot peening con-
necting rods, gears and other
components where high vo-
lumes and gentle processing
are required.

ROSLER ’\j

Visit www.rosler.us or call 269-441-3000.  finding a better way ...
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With Lean Cell Machines Engineered by Empire,
The Leader in Air-Blast Technology.

2101 W. Cabot Boulevard, Langhorne, PA 19047, USA ¢ 215.752.8800  Fax 215.752.9373
Airblast@empire-airblast.com ¢ www.empire-airblast.com

The Original CLELAND

SHOT CLEANING SPIRAL SEPARATOR

The TEC4000x-ray diffraction system non-

destructively measures stresses created

by processes like welding, bending, heat
treating, rolling, and shot peening. Residual
stresses can either enhance or degrade
component lifetime, performance, reliability.
Depth profiling and retained austenite
measurements also available. TEC systems
measure on the shop floor or in the lab or field.
TEC's lab services meet A2LA/ISO 9001: 2000.

The Cleland Spiral Separator
is the most successful method
of separating round product
from cracked, broken, or non-
round materials. The Cleland
Spiral Separator is available
Spiral with a self-cleaning hopper to

Separators  ensure total emptying of the

top hopper bin.

“Cleland Spirals Work Around the World”

Phone/Fax: (763)571-4606

Cleland Manufacturing Company
2125 Argonne Drive
Minneapolis, Minnesota 55421 USA

TEC/Materials Testing Div. » Phone 865.966.5856 * www.tecstress.com
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Innovative Peening Systems

Innovative Peening Systems is a manufacturer of
high quality automated shot peening and abrasive
blasting machinery. Our CNC robotic computer
controlled shot peening and abrasive blasting
machines offer cutting edge motion control and
shot delivery technologies. Machinery meets or
exceeds AMS-2432 and AMS-13165
specifications.

Our CIMCAP (controlled intelligent motion
computer alarmed parameters) software is a PC
based operator interface for process reporting.
This closed loop system allows for detailed
process monitoring.

Other machinery types include blast rooms,
centrifugal wheel (roto) blasting machines. IPS
also offers a detailed job shop for shot peening,
plastic media blasting and machine repair and
modifications. Our airfoil coatings job shop
provides sacrificial protection reducing corroding
and eroding while leaving substrate metal intact.

Innovative Peening Systems, 2825 Simpson Circle, Norcross GA 30071. Ph 770-246-9883, Fax 770-246-9860
Innovativepeening.com
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Engineered Abrasives <.

Manufacturers of the Finest Blast Finishing and Shot Peening Systems

48" Single Cell Shot Peen System
6 Suction Nozzles 1 Pressure Nozzle
All Nozzles MagnaValve Controlled

Sweco, Oscillating Nozzles and
Rotary Lance

9 Axis CNC ‘ : i
Shot Peen System %

5 Axis on Gear

2 Axis on "
Rotating Lance "

2 Axis on Turntables

All Fixtures A-2 Tool
Steel (62-64 RC)

Engineered Abrasives index
units are the most durable
machines on the market today
with all our special features

Patented 72" Index Unit with Shot Flow Controls, Sweco, Bucket Elevator, 8 Nozzles and 16 Spindles
Designed for High-Volume Shot Peening




Blast Finishing and
Shot Peening Machines

Engineered Abrasives manufactures
custom and turnkey equipment for high-
volume applications. Our machines are
used around the world in the most
demanding shot peening and blast finish-
ing operations. We specialize in patented
rotary index machines for the automotive
and aerospace industries. Our index
machines aren't just rugged—they are
smart, too. Every action is controlled and
monitored and our closed-loop systems
ensure foolproof and safe operation. No
media or energy is wasted at any point in
the operation.

We also manufacture industrial blast
conveyor systems, abrasive blast table
machines, CNC abrasive blast machines,
dust collectors, air deburring machines,
pressure vessel systems and sand blasting
equipment.

We design and fabricate all equipment
at our plants in Illinois and ship around
the world. We are experts at transporting
and installing machines in our customers'
facilities and our training and support
ensures a fast start-up on the new
equipment.

Machine Rebuilds

We take the manufacturing know-how
that makes our new equipment a great
value and apply the same principles

to our rebuild work. Rebuilds are an
economical alternative to new equipment
and an updated machine will increase
efficiency and reduce media, maintenance
and energy expenses.

Job Shop Services

Shot Peening and Blast Cleaning
Engineered Abrasives provides shot peening
and blast finishing services on the most
state-of-the-art equipment on the market
today—our own. We will analyze your part
and provide competitive pricing with quick
turnaround. After we complete the metal
treatment, we use high pressure spray washes
and ultrasonic wash/rinse and dry systems to
clean your parts and assure that they arrive
at your facility ready to use.

Fine Steel® Peening

Engineered Abrasives developed Fine Steel®
peening for General Motors. The process is
ideal for components like gears that benefit
from its high KSI on the tooth surface and its
elimination of gear tooth pitting.

Engineered Abrasives is an 1SO/TS16949,
I1SO 14001 and Ford Q1 certified job shop.
We meet SAE and international standards
and our patented machines and processes
can handle a wide range of parts.

In-House Shot Peening
Support

Bringing shot peening or blast cleaning
in house can be a big project. However,
ordering your equipment from Engineered
Abrasives guarantees a partnership that
will make your company a successful
metal finishing facility. First, we will care-
fully analyze your needs and goals. Your
Engineered Abrasives equipment will be
the ideal solution, now and in the future.
While we build your shot peening or
blast finishing machine, we can process
your parts in our job shop so you don't
lose production time. Upon delivery of
your equipment, we will train your team
on your new machine. And, if you have a
high-volume run, count on us to help
you meet your deadlines at our job shop.
We are able to duplicate your production
capabilities and this tandem approach
assures high-quality and consistent
production runs.

Our unique tandem approach ensures the
success of your in-house shot peening or
blast finishing operation.

Engineered Abrasives

Call or email us today for more information.

(708)389-9700 or (773)468-0440

Send email to Mike Wern at mwern@engineeredabrasives.com
Engineered Abrasives 11631 S. Austin Avenue Alsip, lllinois 60803 USA

(MY Schedule
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www.engineeredabrasives.com
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Academic Study by Dr. David Kirk

Variablility of a Shot Stream’s
Measured Peening Intensity

Dr. David Kirk is a
regular contributor
to The Shot Peener.
Since his retirement,
Dr. Kirk has been an
Honorary Research
Fellow at Coventry
University, UK. and
is now Visiting
Professor in
Materials, Faculty of
Engineering and
Computing at
Coventry University.

INTRODUCTION

A particular shot stream should always be
regarded as a combination of shot particles
carried along in a stream of fluid. The fluid is
normally air but is sometimes water and could,
conceivably, be any one of many other fluids.

Shot streams differ from one another in
terms of their average peening intensity. The
principal causes of this difference are generally
well-understood being: shot size, velocity and
density. An independent increase in any one of
those parameters will increase the average
peening intensity. The measured peening inten-
sity for one particular shot stream is not, how-
ever, constant - it is a variable quantity whose
variability is less well-understood. This vari-
ability of peening intensity — as derived from a
saturation curve - depends on three factors:
position, angle and time. A useful acronym to
bear in mind is “PAT”, with the P standing for
Position, A for Angle and T for Time.

Shot peening requires strict control of each
shot stream'’s peening intensity. This article
therefore attempts to explain how and why the
peening intensity of a particular shot stream
varies.

SHOT STREAM CONSTITUENTS

A shot stream has two basic constituents - a
fast-flowing fluid and entrained shot particles.
The combination of the two can be expressed
as a pictorial equation, see fig.1.

SHOT
STREAM

Fig.1 Fluid and shot constituents of a shot stream.

FLUID 4 SHOT =

The portrayal of a fluid shown in fig.1 is ideal-
ized. The shape of real fluid streams depends
on factors such as the type of propulsion -
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wheel or air-blast — and the particular variant
of propulsion unit being employed. With wheel-
blast equipment the air is not compressed so
that the shape of the air stream is largely a
function of blade design. With air-blast equip-
ment the primary factor influencing the air-
stream pattern is the shape of the nozzle.

A very important question is: “Which is
moving faster - the fluid or the shot particles?”
The answer is not immediately obvious. As the
particles leave either the nozzle or the blade tip
there are alternative answers. For suction-fed
air-blast machines the fluid (air) is moving much
faster than the shot particles as it emerges from
the nozzle. For direct-feed air-blast machines
the air is, on emergence, moving faster than
the shot particles and for wheel-blast machines
the particles are moving faster than the air
(which in this case is simply incidental rather
than the propulsive agent). Using a venturi-type
air-blast nozzle to induce supersonic air speeds
will mean that the emerging air is moving very
much faster than the shot particles.

VARIATION WITH POSITION

Peening intensity varies with position in a
given shot stream. This variation corresponds
to the unavoidable variation of shot particle
velocity with its position in the shot stream.
The governing factor is the “Law of shot stream
particle acceleration”. This law, stated in
words, is that “Any given shot particle will be
accelerated if the surrounding fluid is moving
faster than the particle, and vice versa”. Stated
as an equation we have that the accelerating
force, F, of the fluid acting on a shot particle is
given by:

F = k(vg - Vvp) (1)
where k is a positive constant, v is the velocity
of the fluid and vy, is the velocity of the particle.

If v is greater than v, then (vi - v;) is posi-
tive so that F is positive - therefore pushing on
the particle to accelerate it. If, however, v, is
less than vP then (v - v;) is negative so that F
is now negative — meaning that the particle is
now pushing on the fluid and is therefore being
decelerated. The difference between v, and v,
(Ve - Vp), is the ‘relative velocity'.

A mental picture of equation (1) can be
obtained by using an analogy. Imagine walking
along a long straight road at a steady 5 kph
with a wind of strength 10 kph on one’s back.
There is now a force proportional to (10 - 5)
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trying to accelerate one’s forward movement. If the wind
dropped to 5 kph there would be no accelerating force at
all. If, further along the road the wind dropped to 2 kph
there would be a force proportional to (2 - 5), a negative
quantity, resisting forward movement and trying to slow
one down - deceleration.

The shot peening equivalent of this analogy is illus-
trated in fig.2. Air velocity and shot velocity are represented
as vectors so that velocity magnitude is indicated by the
length of each arrow. Bear in mind that the air velocity
decreases rapidly with distance from the nozzle.

l his wainclty
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i Vector diagram
| showing change
i of relative air/
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I3 with position.
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£ X y

Fig. 2

§ Deculerating
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Imagine a shot particle at position 1 where the air
velocity is greater than the shot velocity. There is, there-
fore, a net accelerating velocity causing the particle to
increase its velocity. When the particle reaches position 2
the air and shot velocities are the same so there is now
neither acceleration nor deceleration. At position 3 the air
velocity has slowed down so that the shot particle is now
travelling faster than the air. This gives rise to a net decel-
erating velocity causing the particle to slow down.

A shot stream contains a vast number of individual
particles. Each particle will have a different relative velocity -
depending on its position in the shot stream and its own
size and shape. It should also be borne in mind that the air
flow at the outside of the stream is being slowed dramati-
cally by the static air surrounding the stream. Getting a
mental picture of the overall effect for all of the particles in
a given stream is very difficult. One analogy (conjured up
by the Annual Boxing Day Duck Race held in the author’s
home town) is of thousands of plastic ducks being dropped
into a fast-flowing stream of water. The water flow is fast-
est at the center of the stream and very slow at the banks
of the stream. As the stream widens the average water
flow rate decreases. An overall picture emerges of ducks
moving in a pattern that can be visualized. This pattern is
the same as the iso-intensity diagram shown for suction-
fed shot particles, fig.3.

The maximum shot velocity/peening intensity for
suction-fed particles occurs in the center of the stream at a
particular distance, D, from the nozzle.

Measuring the variation of peening intensity with
stand-off distance, D, for a particular shot stream, is fairly
straightforward. An Almen strip holder can be placed at
different measured distances from the nozzle/blade-tip.
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Care should be taken to ensure that the axis of the shot
stream always passes along the major axis of the Almen
strips. Full saturation curves can be produced for each of
several distances. Fig.4 shows an example of intensity
variation established for S170 shot, straight 5mm diameter
nozzle, 2kg/minute feed rate and suction-fed air accelera-
tion pressure-adjusted to give approximately a 10-12A
intensity. The most important feature is that a maximum
peening intensity, hy,44, occurs at a definable stand-off
distance - 245 mm for this particular shot stream.

At each distance from the nozzle the shot velocity/
peening intensity will also vary across the shot stream, as
indicated in fig.5 (page 28).

The measured peening intensity will also vary with
position of the Almen strips. A ‘High’ value will therefore
be obtained if the major axis of the strip coincides with the

D
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Fig.3 Schematic
iso-intensity
diagram for
suction-fed shot
particles.
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Fig.4 Measurements of peening intensity variation
with stand-off distance.
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Fig.5 Cross-section of shot stream showing
maximum intensity at center.

central maximum of the shot stream. A ‘Low’ value will
occur at other relative positions.

[so-intensity distributions vary with the type of shot
acceleration. With direct-feed air blast the air/shot velocity
difference at the nozzle is much smaller than it is for
suction-feed air blast. A different situation exists with
wheel-blast machines. Particles leaving the blade tips
are travelling faster than the blade-driven air (centrifugal
speed being added to the blade tip’s tangential speed).
This means that deceleration takes place continuously
after leaving the blade tip.

Measuring the variation of peening intensity across a
shot stream is experimentally difficult. An indirect estimate
can easily be obtained by measuring the variation of indent
diameter (indent diameter being directly related to peening
intensity). Measurements have been carried out that
involved using a ‘sliding shutter’ between stationary Almen
strips and a fixed air-blast nozzle. These indicated that the
indent diameter — and hence peening intensity - fell by
some 30% between the center of the impact zone and its
outside edge. This translates to a corresponding variability
to the peening intensity.

VARIATION WITH ANGLE

Shot particles striking a component other than perpendicu-
larly induce shallower indents. This means that the depth
of deformation is reduced with a consequent reduction in
peening intensity. Fig.6 shows an example of how mea-
sured intensity varies with impact angle. This phenomenon
has been described in detail in a previous article (The Shot
Peener, No.3, vol.19, 2005).

VARIATION WITH TIME

The measured peening intensity of a shot stream depends
on three time-dependent factors, each of which can have
long-term, short term or immediate influences. These can
be categorized as:

1 Shot characteristics,

2 Velocity control and

3 Intensity measurement regime.

28 The Shot Peener Summer 2011 ceLeBRATING 25TH YEAR

==
-1
[=]

E B

=
[-1

Relative Almen intensity, | - parcentage

2 8 & 2 8

=

90 75 60 45 30 15 C
Impact angle, ﬁ - degreas

Fig.6 Effect of impact angle on Almen saturation intensity,
N strips, S110 shot.

1 Shot Characteristics.

Shot characteristics - average size, size distribution and
shape - vary continuously with time. Fig.7 is a schematic
representation of several factors that conspire to ensure that
every characteristic varies with time. These can induce
either long-term (slow), short-term (rapid) or instant changes
in a given shot stream’s intensity.

One example of long-term intensity change is that due
to shot wear. Gradual wear of the shot charge patrticles is the
simplest to understand. Every shot particle circulating in the
system will suffer wear. Over a long period of usage the shot
charge would eventually fail to meet specification size
requirements. Fig.8 (page 30) is an example of the effect of
long-term wear of S110 shot on average shot stream intensity
- assuming that all other parameters remain constant. A new
charge of S110 shot set to give a shot stream with a peening
intensity of, say, 11A might eventually wear down to a size
of S70. If no other peening parameters were changed the
intensity would then be approximately 7A (imperial units). In
practice, however, peening parameters would be adjusted to
take account of this size reduction.
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Fig.7 Time-dependent factors affecting
shot stream characteristics.
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Fig.8 Effect of long-time wear on shot size
and induced peening intensity.

Shape change over long time periods is particularly
significant for cut wire shot streams. Cut wire particles
gradually become more spherical. This type of shape
change will be greatest for conditioned cut wire and least
for spherical-conditioned cut wire. Theoretical consider-
ations would predict that the measured peening intensity
of a given cut wire shot stream would therefore decrease
slightly with time - due to shape change.

Segregation induces short-term changes in peening
intensity. Shot particles seize every opportunity to segre-
gate - obeying the laws of physics. Several segregation
opportunities arise during each complete re-cycling of
shot. Natural segregation is represented in fig.7 as ‘band-
ing’ of the average shot size delivered to a shot stream'’s
nozzle. Forced segregation occurs by the act of replenish-
ment with new shot.

Fig.9 illustrates how short-term shot size changes can
affect saturation curve measurements. One particular
example of change, based on actual industrial experience,
has a ‘finer’ band of shot always being accumulated at the
feed entry region of the hopper. Thereafter ‘coarser-than-
average’ shot was fed into the nozzle. For that particular
situation the path of arc height change with peening time
would follow 0ABC. A whole range of peening intensities
could then be deduced - depending on the selected peen-
ing times. If, on the other hand the ‘coarser-than-average’
band of shot had arrived first then the path would be 0ODBE
- with different peening intensities being indicated.

- Erage
ar-than=a
Coal®

Arc height

Peening time
Fig.9 Schematic representation of shot characteristic
effects on shot stream intensity.
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Replenishment will give an almost instantaneous
increase in the measured intensity of a given shot stream
- equivalent to switching from the ‘finer-than-average’ to
the ‘coarser-than-average’ curves of fig.9.

2 Velocity Control
The peening intensity of a shot stream is directly related
to the average shot velocity, mass and diameter.
Equations (2) and (3) are empirical equations that indi-
cate the effect of shot velocity, v, on the peening intensi-
ty, I, that might be expected when using cast steel shot of
a given nominal size, S:
I = S*0.0036659(1 - exp(-0.010482*v)) (2)
where 1 is in mm and v is in ms~!.
and
| = S*0.00014432(1 - exp(-0.0031949*v))(3)
where | is in inches and v is in feet per second.

As an example, using S170 shot (S = 170) having a
velocity of 300 ft/sec (v = 300), equation (3) predicts an
intensity of 0.015". A 10% reduction in shot velocity (v =
270) predicts an intensity reduced to 0.014. Fig.10 is a
graphical representation of the variation of predicted
intensity versus shot velocity for a range of shot sizes,
obtained using equation(2).

Shot velocity is, however, rarely controlled directly.
Reliance is normally placed on maintaining either a given
air pressure or a given wheel speed together with an
assumption that the shot feed rate remains constant.
Unfortunately all three factors (air pressure, wheel speed
and shot feed rate) vary, to a greater or lesser degree,
over short-, medium- and long-term time periods.
Contributory factors include the fluctuating demands on
air ballast tanks, ballast tank pressure cycling, voltage
supply variations, deterioration of wheel blades and shot
supply pipes, nozzle wear and shot feed control pulsation.

3 Intensity measurement regime.
There is a range of time-dependent intensity measurement
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Fig.10 Almen intensity versus shot velocity.
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factors. These have been extensively documented else-
where so that they need not be described in detail here.
Long-term factors include ball wear and indicator drift.
Short-term factors include individual strip variation and
strip placement. These time-dependent factors can, how-
ever, be monitored if the measurement regime incorpo-
rates appropriate calibration test pieces.

DISCUSSION

This article should not be regarded as being either compre-
hensive or authoritative. The intention was simply to high-
light the fact that there are a large number of factors that
cause variability of any particular shot stream. Evidence of
that variability is experienced by every shot peener.

A recurring theme is that intensity control can be
made more effective if every peening intensity measure-
ment and set of machine parameters is stored in some
form of data base. Changes in peening intensity for any
given machine can then be assessed against the several
possible causes of intensity change.

Submit your request for
a FREE subscription to
The Shot Peener

Validaring the
Shot "
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Name

Title

Company

Address

AUSTRALIA

Blastmaster

3 Bruce Avenue

Marleston, South Australia 5033
Telephone: 61 8 8292 2000
Email: sales@blastmaster.com.au

BRAZIL
Febratec Ind. Com. Ltda

Estrada Geral Porto Grande, 111 Caixa Postal 86

89245-000-Porto Grande - Araquari-SC
Telephone: 55-47-2101-0250
Email: tecjato@tecjato.com.br

CANADA

Manus Abrasive Systems
1040-78th Avenue

Edmonton, Alberta, Canada T6P 1L.7
Telephone: 780-468-2588

Email: tadmanj@manusabrasive.com

Shockform Inc.

10 Gaston Dumoulin, Suite 800
Blainville, Quebec Canada J7C 0A3
Telephone 450-430-8000

Email: info@shockform.com

Wickens Industrial Ltd.

8199 Esquesing Line

Milton, Ontario LT 6E7 Canada
Telephone 1-905-875-2182
Email: info@wickens.com

HINA
Beijing International
Aeronautical Materials Corp.
Rm 511, No 36, Xidajie Haidian
Beijing 100080, China
Telephone: 86-10-6254-6272
Email: biam@biam.com.cn

Beijing Microview Science and Technology Co.

10/F Building A Intelli-centre No.18 East Road
Zhongguancun Haidian District Beijing, China
100083

Telep}{one: 86-10-82600088
86-10-82600189
E-mail: fanzeng@microview.com.cn

Kunshan Spring Metal Material Co.
No.168, Xinjian Road

Shipai Development Zone

Kunshan City, Jiangsu Province
215300 PR. China

Telephone: 86-0512 57689518
Email:leo.ge@springshot.com.cn

PakPal Surface Technology

Liguang Industrial Zone, Guanlan Town,
Bao'an District, Shenzhen City, Guangdong
Province, China 518110

Telephone: 86-755-29815654

Email: info@pakpal.com.sg

CZECH REPUBLIC

Krampe CZ spol. sr.o.
Osvobozend34

664 81 Ostrovacice, Czech Republic
Telephone: 420-5 4924 5064

Email: info@krampe.cz

DENMARK
SONNIMAX A-S
Nyvang 3
DK-Middelfart, Denmark

City

State, Zip, Country

Telephone

Telephone: 45-6440-1122
Email: sonnimax@sonnimax.com

FRANCE

Sonats

2, Rue de la Fonderie - BP 40538
44475 CARQUEFOU CEDEX, France

Telephone: 33-251-700-494
Email: sonats@sonats.com

GERMANY

KrampeHarex GmbH & Co.KG
Pferdekamp 6 - 8

D-59075 Hamm, Germany
Telephone: 49-2381 977 977
Email: info@krampeharex.com

sentenso GmbH

Email Address

Fax to: (574) 256-5222

Mail to:

The Shot Peener

c¢/o Electronics Inc.

56790 Magnetic Drive
Mishawaka, Indiana 46545 USA
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Strahlpr
Sutumer Bruch 9

45711 Datteln, Germany
Telephone: 49-2363 360 69 88
Email: info@sentenso.de

HONG KONG

Asia Standard (H.K.) Ltd.

Unit 9, 22/F., New Trend Center

704 Prince Edward Road East, Kowloon,
Hong Kong

Telephone: 852-2321-9178

Email: asiastd@netvigator.com

INDIA

Mec Shot Blasting Equipments PVT. LTD.
E-279, M.I.A., Phase II, Basni P.O.
JODHPUR - 342 005 [Rajasthan] INDIA
Telephone: 91-291-2740609/2744068

Email: mecshot@sancharnet.in

Electronics Inc.
Shot Peening Control

MagnaVaIves® * Almen Gages ° Almen Strips ¢ Peening Products
Call the distributor nearest you for prompt and knowledgeable service on EI products.

IRELAND

Campbell Machinery Ltd.
Boghall Road, Units 26 and 27
Co. Wicklow, Ireland

Telephone: 353-1-2762506
Email: prc@campbellmachinery.ie

ISRAEL

TekTeam Ltd.

17 Hatasiya str.

Or-Yehuda 60212, Israel
Telephone: 972-3-6323576
Email: tekteam@tekteam.co.il

ITALY

Serim s.rl.

Via G. Agnesi, 61

20039 Varedo Mi Italy
Telephone: 39-0-362-581558
Email: renzo.giacometti@tin.it

JAPAN

Toyo Seiko Co., Ltd.

3-195-1 Umaganji

Yatomi-City Aichi 490-1412 Japan
Telephone: 81-567-52-3451

Email: toyo@toyoseiko.co.jp

KOREA

Alam Trading Company
824-19, Yeoksam-Dong
Kangnam-Ku

Seoul, Korea

Telephone: 82-2-565-1730
Email: alamind@hanafos.com

MEXICO

Equipos de Abrasion, S.A. de C.V.

Av. De Las Granjas No. 61 Desp. 3

Col. Jardin Azpeitia, Azcapotzalco

02530 Mexico, D.F.

Telephone: 52-55-5355-0947

Email: i i ion.com.m

NEW ZEALAND

Syntech Surface Finishing Specialists
12A Saunders Place, P.O. Box 19-341
Avondale, Auckland, New Zealand
Telephone: 64-9-820-2121

Email: sales@syntechnz.com

NORWAY

G & L Beijer AS
Lerpeveien 25

N - 3036 Drammen, Norway
Telephone: 47-3282-9080
Email: info@beijertech.se

POLAND
El-Automatyka
Handlowa 3

Rzeszow 35-109, Poland
Telephone: 48-178622 539
Email: el@pro.onet.pl

SINGAPORE

GT- Baiker Metal Finishing Pte Ltd
No. 10 Loyang Street

Singapore 508844

Telephone: 65-654-28993

Email: info@gt-ind.com.sg

SPAIN

Materias Primas Abrasivas SL
Calle Energia, 2 Cornella
Barcelona, 08940 Spain
Telephone: 34933-778-255
Email: mpa@mpa.es

SWEDEN

CBC Ytfinish Ab

Box 501

SE-442 15 Kungv, Sweden
Telephone: 46-303-930-70
Email: Cbe.sweden@telia.com

THAILAND AND VIETNAM
Filtech Company Limited

11th floor Bangna-Thani Building
119/23 Moo , Bangna-Trad Rd. KM3
Bangna, Bangkok 10260 Thailand
Telephone: 66 2 3988169-70

Email: chartree@filtech.co.th

TURKEY

Millennium Industrial & Aerospace Supply
Ziyapasa Cad. Uzmez Sok. No:3

Eskisehir 26090, Turkey

Telephone: 90-222-221 3244

Email: info@milenyumhavacilik.com

UNITED KINGDOM

Craftlast Ltd.

2, Smithfield Close, Maidenhead, Berks
SL6 3XE UK.

Telephone: 44-0-1628-825363

Email: sales@craftlast.co.uk

UNITED STATES

Electronics Inc.

56790 Magnetic Drive, Mishawaka, IN 46545
Telephone: 574-256-5001

Email: info@electronics-inc.com




NOZZLES

Will Blast ==
You Away.

! 'ICE * PRICE:
The MA N Difference!

Malyn Industrial Ceramics, Inc.
8640 Roll Road = Clarence Center, NY 14032
Tel: 716.741.1510 = Fax: 716.741.8402

Take Control of Your Media @& 1;' PELLETS
WITH PROFILE SPIRAL SEPARATORS LLC p

REMOVE broken media, leaving
predominately round media for a FIRST IN CUT WIRE SHOT
controlled, effective shot peening process 1SO 9001: 2000 Certified

SEPARATE round from non-round
metal abrasives, metal shot, ceramic _ . A CUT ABOVE THE REST

beads, glass beads and more

SAVE money on media—recycle it for a . Number one in cut wire shot
Cost savings _ since first pioneering the
PROTECT expensive parts from damage process nearly 60 years ago. |
by broken media e Product quality, consistency

and durability combined with
knowledge, customer service
and delivery still make us
EXCEED SAE AMS 2430 requirements number one today.

Call 1-763-428-5858 today and ask for
Steve DeJong

LIMIT wear to machine parts from
broken media

' CALL 1.800.336.6017 TODAY FOR MORE INFORMATION,
PRO I 'I I I [: OR VISIT WWW.PELLETSLLC.COM
INDUSTRIES ™ R R R |

SPIRAL SEPARATORS MANUFACTURER

www.profile-ind.com 1-763-428-5858 [ STAINLESS STEEL | ZINC | CARBON STEEL | ALUMINUM | COPPER
13251 George Weber Drive, Rogers, Minnesota 55374
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Eleventh
International
Conference on
Shot Peening

September 12-15, 2011

Century Center Convention
Center e South Bend,
Indiana USA

ICSP-11 is the Triennial
Conference and Exhibition of
the International Scientific
Committee for Shot Peening

ICSP-11 BENEFACTORS
e Electronics Inc.
e Metal Improvement Company

e Proto Manufacturing

EXHIBITOR LIST

Booth Company

101 Progressive Surface

102 Toyo Seiko Co.

103 Roberts Sinto Corp.

104 Peening Technologies

108  Proto Manufacturing

109  Lambda

113 The Shot Peener Magazine

114 Metal Improvement Co.

115  Dafeng Daqgi Metal Grinding
Material Co.

116  Engineered Abrasives

119 W Abrasives

120 Electronics Inc.

121 Shockform

122 TEC

See updated exhibit
booth availability at
www.shotpeening.org/ICSP-11

ICSP-11

ATTENDEE AND EXHIBITOR REGISTRATION

All fees are in U.S. dollars. Please check appropriate box(es).
EARLY REGISTRATION

DISCOUNTS END
AUGUST 12TH

DISCOUNT FEES END AUGUST 12, 2011

PRESENTER | ATTENDEE

Includes admittance to Presentation of Papers, lunches, break refreshments, banquet, and Proceedings.

Before August 12, 2011
[_1$800.00

After August 12, 2011
[ 1$1,000.00 $

STUDENT

Includes admittance to Presentation of Papers, lunches, break refreshments, and banquet.

Does not include Proceedings. Student ID is required with registration, maximum age is 26.

[1$250.00 $

ACCOMPANYING PERSON
Includes lunches, break refreshments and banquet. Does not include admittance to Presentation of
Papers or Proceedings.

Before August 12, 2011 After August 12, 2011
300.00 [ 1$350.00 $

EXHIBITOR FEE

Exhibitor fee is for one 10" x 10’ booth and two booth attendants. Fee includes lunches, break refreshments,
and banquet for two attendants. Booth space is available on a first-come, first-served basis. See updated
exhibit booth availability at www.shotpeening.org/ICSP-11.

Before August 12, 2011
$2,500.00

After August 12, 2011
[71$3,000.00 $

FEE PER ADDITIONAL BOOTH ATTENDANT
Fee includes lunches, break refreshments and banquet. Does not include admittance to Presentation of
Papers or Proceedings.

Before August 12, 2011
[1$300.00

After August 12, 2011
[71$350.00 $

REQUESTED BOOTH NUMBER
Booth space is available on a first-come, first-served basis and can’t be guaranteed.

EXHIBIT HALL

FEETOTAL $
Cnfm&-_mr mxwﬂﬂim EM\
e A N
Poster Gallery
Entrance
Irom Reserved
% Foyer
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REGISTRATION FORM

(Online registration is available with secure PayPal, credit card, and bank wire fund transfer options at
www.shotpeening.org/ICSP-11/registration.php)

Date
OMr. [OMs. [Dr. [Prof.

Surname, Given Name

WHY
ATTEND
ICSP-117?

University / Company / Organization

Street Address

Develop worldwide
City, Zip Code, Country pagtnfr_sr;lps O\I/wth
industrial an
education professionals

Telephone Number Fax Number

Maintain existing
contacts and marketing
networks

Email Address

Accompanied by (Surname, Given Name )

HOTEL RESERVATIONS Obtain market
An enclosed, climate-controlled walkway connects the South Bend Century Center Convention Center to the full-service Marriott intelligence on
hotel. Rooms in the Marriott are available to ICSP-11 participants at a discounted rate of $109.00 (single and double rooms). newest research and
Reservations must be received on or before 5 p.m., Sunday, July 29, 2011 to receive the discounted rate. To make hotel reserva- developments
tions, call 1-800-228-9290 or 1-574-234-2000 and mention “ICSP-11.” For highlights and photos of the Marriott and a Visitor's
Guide, please visit http://www.marriott.com/hotels/travel/sbnin-south-bend-marriott.

PAYMENT INFORMATION
Payment must accompany registration
] Check (Payable to ICSP-11 and drawn on a U.S. bank)
] Credit card:
__VISA __ MasterCard __ AmExpress

Credit Card Number

Expiration Date

Cardholder’s Name

Signature

MAIL AND FAX INFORMATION

ICSP-11

56790 Magnetic Drive
Mishawaka, Indiana 46545 USA
Fax: 1-574-256-5222

For more information, call 1-574-256-5001

CANCELLATION POLICY
A 75% refund can be made up to August 30, 2011. No refunds after this date.

PHOTOGRAPHS ARE COURTESY OF ICSP10 - TOKYO, JAPAN
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Industry News

Peening Technologies Receives Industry Approvals

East Hartford, Connecticut. Peening Technologies of Georgia
(PTG) is pleased to announce the addition of General Electric
Aviation to their list of customer approvals. PTG was audited in
April of this year and approved by General Electric Aviation for the
following processes:

e Shot and Glass Peening IAW P11TF3

e Shot Peening of Critical Components IAW P11TF8

e Shot Peening Legacy Peening IAW AMS-2430

e Shot Peening Legacy Peening IAW MIL-S-13161 /AMS-S-13165

e Shot Peening Legacy IAW Older GE Requirements:
99207HS2062,99207HS299,99207HS67,P11-TE3A,P11-TE3C and
P11-TE4

e Manual Shot and Glass Peening IAW P11TF3.
e Tumbling, Fatigue Enhancement IAW PATF6.

Peening Technologies of Connecticut (PTC) has added AMS

2432 to their existing Honeywell Phoenix approval. This now permits

PTC to process Honeywell Flight Safety / Critical Safety items.

New LinkedIn Group for Shot Peening

Amsterdam, Netherlands.
Marcel Van Wonderen, Master Engineer
Process Equipment & Materials
Development at KLM Engineering & Maintenance, has launched
“The Shot Peening World™ at LinkedIn.

“The Shot Peening process is, in my opinion, one of the most

important MRO techniques in Aircraft Business (and often underrated).

| thought it would be a good idea to start a discussion group,” said
Mr. Van Wonderen.

The group has already attracted LinkedIn members from
around the world in many different industries. If you're a LinkedIn
member, request membership to the group. It will be a great
resource for information and networking. If you don’t belong to
LinkedIn, the group is another great reason to join.

Capital Goods Industry Veteran Joins Pangborn
Group as Director of Equipment Sales

Fairburn, Georgia, USA. Pangborn
Group announced today that Dale
Kroskey recently joined the company as
Director of Equipment Sales for the
company’s Pangborn brand. In this role,
Kroskey will be responsible for manag-
ing and developing Pangborn’s outside
sales team and distributors on equip-
ment sales opportunities.

Kroskey joins Pangborn following a
distinguished career in the capital goods
industry. He was most recently Vice
President, Roll Forming Technology and
Business Development at Metalforming Inc. in Fairburn, Ga. Prior to
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Linked [}

that, he held progressively higher sales and product management
positions during his 15 year tenure with Yoder Manufacturing, a
division of Formtek. Kroskey holds a Bachelor of Science in Industrial
Engineering and a Master of Business Administration, both from
Kent State University.

Pangborn Group is an affiliate of Atlas Holdings LLC. For more
information on Atlas, please visit www.atlasholdingslic.com.

New 3,000 Pound-Per-Minute Media Valve for
Wheel Blast Machines

Mishawaka, Indiana, USA. Electronics Inc. (El) has introduced the
newest media valve in their MagnaValve™ series: The WM 3000-24.
The WM 3000-24 will throw 3,000 Ibs of steel shot per minute in
wheel blast machines with wheels up to 125 Hp. El developed the
valve in response to demand in Europe and China where the valves
are used in wheel blast machines in foundries.

The MagnaValve is a magnetic valve that regulates the flow of
steel shot. The MagnaValve’s built-in sensor measures flow rate and,
when used with EI's FC-24 Controller, the wheel motor amperage
can be regulated to any value from no-load to full-motor load. The
MagnaValve reduces media usage, energy costs, machine downtime,
and wear and tear on equipment.

The MagnaValve’s maintenance-free construction includes a rare
earth permanent magnet for normally closed operation and an elec-
tromagnet for controlling shot flow rates. When no power is applied
to the MagnaValve, the permanent magnet stops all flow. With
power applied, the magnetic field is neutralized and shot is allowed
to flow through the valve. If the power is interrupted for any reason,
the permanent magnet in the valve securely holds the shot.

The valve is available in 24 Vdc but El also manufactures 120
Vac MagnaValves. Valves are available with the capacity to throw
700 - 3000 Ibs/min for 15 to 125 Hp motors.

Electronics Inc. manufactures products that improve the quality
and control of blast cleaning and shot peening processes including
the MagnaValve media valve, controllers, Almen gages and strips.
For more information, visit www.electronics-inc.com or call 1-800-
832-5653 (US and Canada) or (574) 256-5001.



Automated
Peen Forming
Solutions

www.ksa.de.com

KSA Kugelstrahlzentrum Aachen GmbH - Weststrale 22-24 - 52074 Aachen - Germany

Automated Alr‘-BIast anad
d

‘With thousands of successful installations and satisfied
customers worldwide, our sales, engineering, and tech
support team stands ready to put our experience to
work for you. We offer individualized service and
technical support for your peening, cleaning, and
finishing challenges. Problem-solving is our strength.
Count on us—you won't be disappointed.

Attentive service and quality equipment at a level of
sophistication to suit your budget.

www.clemcoindustries.com
Clemco Industries Corp. Washington, MO 63090
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ITAMCO Adds Large Gear Grinder to Wind Energy
Capabilities

Plymouth, Indiana. Indiana Technology and Manufacturing
Companies (ITAMCO) has integrated a Niles ZP 40 gear grinder into
its gearing capabilities for wind turbine manufacturers. The ZP 40
grinder is capable of profile grinding external and internal gears
with diameters up to 4,000 mm and face-width gears up to 1,750
mm, making it ideal for large planetary systems for wind turbine
gearboxes.

“We purchased the ZP 40 gear grinder as an enhancement of
our services, but its capabilities are another benefit for our wind tur-
bine OEMs that want a turnkey solution,” said David Neidig,
Business Development for ITAMCO. “We’re one of the few US facili-
ties that can do it all, from cutting to finishing, even heat treating
and shot peening.”

The hardware and software
features of the new grinder will
enable ITAMCO to take hours out
of the grinding process and ensure
a quality level to meet DIN and
AGMA standards. The ZP 40
machine features profile grinding
with five-axis interpolation—an
advantage when dealing with com-
plicated tooth profile and lead
modifications. Niles’ stock dividing
feature performs a multi-point
touch probe analysis of every tooth
and makes program adjustments
prior to grinding, yielding substantial cycle time savings. The eccen-
tricity compensation software assists in faster setups by reducing
the time required to indicate large diameter heavy parts. The
onboard inspection feature allows for gear inspection immediately
after the gear is ground for quick analysis and verification of grind-
ing results. ITAMCO also acquired another Zeiss Coordinate
Measuring Machine (Zeiss MMZB CMM) for their Quality Control
Lab. The Zeiss machine is ideally suited to verify critical wind energy
system components.

The ZP 40 grinder is in a 33,000 sq. ft., climate-controlled
grinding area in ITAMCO’s Argos, Indiana plant. The area houses
eight CNC grinding machines. The 385,000 sqg. ft. facility has over
125,000 sg. ft. of 60-foot high bay areas with up to 80-ton lifting
capability. ITAMCO has a second facility in Plymouth, Indiana; both
have received 1SO 9001-2008 certification.

Since 1955, ITAMCO has provided open gearing and precision
machining services to most heavy-duty industries including energy,
mining, marine, and aviation. ITAMCO is committed to the wind
energy market: The company has initiated feasibility studies to
determine the viability of powering their facilities with wind and
solar energy. Learn more about ITAMCO at www.itamco.com or call
(574) 936-2112.

August Discount Deadline for ICSP-11

Discounted Fees for Presenters/Attendees

To receive the discounted rate of $800.00, Presenters and Attendees
must register and pay for the conference before August 12. The fee
after August 13 will be $1,000.00 per person.

Discounted Fees for Accompanying Person
Guest registration fee before August 12 is $300.00. The fee will be
$350.00 after this deadline.
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Discounted Fees for Exhibitors

To receive the discounted rate of $2,500.00, exhibitors must register
and pay for booth space before August 12. The fee after August 12
will be $3,000.00.

Secure registration is available at www.shotpeening.org. Payment can
also be made by check but must be received by deadline to receive
discounted rates.

PRI Launches the 2011 Nadcap Supplier Survey

The 2011 Nadcap Supplier Survey opened for responses on June 20,
2011. All accredited Suppliers are encouraged to complete the
survey online to give their feedback on their experiences of Nadcap.
The official launch coincides with the Nadcap Meeting, a forum

for Primes and Suppliers which takes place three times yearly in
locations worldwide.

This biennial survey is an initiative of the Nadcap Supplier Sup-
port Committee (SSC), which exists to represent and be the voice of
the Supplier community. The Committee is made up of active Nadcap
accredited Suppliers who are there to help new Suppliers through
the process; as well as assisting experienced Suppliers in establish-
ing, maintaining and improving their accredited processes.

This is the fifth issuance of a global aerospace Supplier survey
by the Nadcap Supplier Support Committee; previous surveys have
been conducted in 2003, 2005, 2007 and 2009. Valid trending data
has already been identified and this year’s survey will contribute
to the overall picture. For example, in 2003, 25% of respondents
indicated that in the areas related to Nadcap accreditation, they
had seen an increase in Quality; by 2009, that had risen to 83% of
respondents to the survey. Take the survey at www.surveymonkeycom/
s/2011SupplierSurvey.

Rosler KS Series Wet Blast Machines
Battle Creek, Michigan, USA. Rosler reports that its KS series wet

blast machines offer flexible, productive solutions while providing
“uniform media flow and unequaled finish control.” Standard
machine cabinet sizes from 28-60" square and a wide range of

The KS high-volume wet blast process is a self-contained
system which uses a slurry of abrasive media and water to clean,
descale and degrease surfaces in a single
special high-volume, internally-mounted T] |
pump to a blast gun where regulated air 11
pressure adjusts the aggressiveness of the o = I
chemicals, and because it is closed-loop
with the media and water re-circulated, [ N ]
there is no need for a drain. It also elimi-
disposal methods. Plus, by using water as
a buffer between metal and media to
cushion the shock and reduce the down-
machines also eliminate the surface impregnation possible in tradi-
tional media to part processes. They are ideally suited for cleaning
and deburring molds, circuit boards, parts and castings as well as
peening and texturing.

For more information, please call 1-269-441-3000 or visit the
website at www.rosler.us.

sump and media capacities are available.

operation. The slurry is directed through a

process. The process is free of dust and | - : o
nates waste water pollution and costly

ward force, KS series wet blasting

preparing high performance surfaces for etching, matte finishing,



Profile Introduces Enclosed Spiral Separator
Rogers, Minnesota. Profile Industries has developed an enclosed e u 0

spiral separator that reduces the noise level of the separation and

prevents debris from mixing with recycled media
during the process.
The enclosed cabinet design makes i fl a p pe r pee n i n g

it possible for a worn spiral core to be
replaced with a new one. The design
also gives the unit more flexibility:
The internal spiral core can be
changed out with other core flight
sizes and the cabinet’s inlet and outlet
are plumbed into the media recycle
system. In less than three minutes, a
shot peening operator can change the
separator to classify S550 instead of
S70, just by replacing the inner spiral
core. In the past, to run more than
one size media in a peening system,
a facility would have needed two to
four spiral separators and a diverter
from the screen-sizing machine to
send the appropriate media to each
separator.

Additional benefits of the new
design include:
* Dust collection can be added to

remove airborn particles.

with flapper peening training from the experts

3 e - LT
Flapper peening is ideal for peening small areas on new or
repaired parts. Flapper peening can also be done in the field,
making the time-consuming and expensive disassembly and
transportation of components unnecessary.

Flapper peening is one of the fastest-growing shot
peening methods—it’s effective, economical and fast.

e Enclosure is powder coated in off-white but can Electronics Inc. Education Division offers one-day on-site
be finished in customer-specified colors. training programs for companies and military bases that

* Heavy-duty steel construction, also available in stainless steel. want to expand their flapper peening skills.

¢ Maintenance-free: no moving parts and no electricity required Our flapper peening training will:

* Flow control options include fine-threaded cone assembly for * Help you achieve a controllable process

. .
manual media flow or MagnaValve and controller. * Increase your operators’ skill

* Recycled media can be transferred into media stream through a ¢ Derr{o.rlsttjate how to achieve Corqpllaqce to .
transfer pump or manually with steel collection container. specifications and standard practices, including
the new AMS 2590

e Cabinet's interior can be accessed by removing clear plastic . )
e Expand your use of this productive process

observation panels.

* Optional interior rubber panels for added noise reduction and Our training program is beneficial to operators,
reduced cabinet wear, supervisors, inspectors and application engineers.

e Standard configurations include short legs, tail legs, horizontal FAA mechanics are eligible for training credit.
discharge, vertical discharge, inlet and outlet adapters. Ask us for more information.

e Custom configurations and designs to customers’ specifications 1-800-832-5653 (U.S. and Canada) or 1-574-256-5001
are available. or visit www.electronics-inc.com

e Media process capacity available in 1000 to 8000 lbs per hours.
Increased capacities are possible by adding to modular units.

Electronics Inc.

Education Division

e Easy to retrofit to wheel and air blast systems, with or without
an existing spiral separator.

* Separates metal, shot, metal abrasives, ceramic beads, glass
beads and more.
Get flapper peening training from the company that
knows how to do it right. Dave Barkley is the Director for
¥ the EI Education Division and one of EI’s flapper peening
instructors. He'’s an experienced trainer—Mr. Barkley
/ was an adjunct professor in the Electrical Engineering
Technology and Mechanical Engineering Technology
departments at Purdue University School of Technology.

For more information, call Steve DeJong with Profile Industries at
(763)428-5858 or visit www.profile-ind.com.

See the new enclosed spiral separator in Profile’s booth at
ICSP-11 and the Shot Peening workshop in Orlando this fall. b
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The Parting Shot by Jack Champaigne

How Accurate Is Steel
Media Hardness Testing?

was recently asked why there were variations

among laboratory hardness reports for steel

peening media. What I discovered in a brief
investigation of the supplied reports was inter-
esting and suggests that we need to pay atten-
tion to these findings. The hardness range of the
sample is 45-52 HRc (Hardness Rockwell C
scale). The accompanying illustrations indicate
two areas of concern. First, there is a disparity
among the laboratory results despite that all the
labs were Nadcap accredited. Second, the sample
had a higher hardness level than allowed in
specifications.

An initial data analysis using only hardness
averages indicated that there is, indeed, data
scatter. A lab might accept the media if it looks
only at the average values and claims that the
results are within spec limits. I gained more
insight into the data scatter with the histograms
on page 41. The histograms made it easier to see
that there is something drastically wrong. There
should be a way for the labs to synchronize their
readings since they are Nadcap accredited.

I'm not only concerned with the differences
in the lab results as the sample had a much higher
hardness than specifications allow. Figures
1-4 show the individual hardness readings in
standard histogram display with the Lower
Specification Limit (LSL) and the Upper Specifi-
cation Limit (USL) set at 45 and 52 respectively.
Each graph’s readings are near the USL. Figure 5
combines all of the readings of the four graphs
into one graphic and here we see that almost
half of the data is above the USL. I used another
graphical technique to further illustrate the data
collection seen in Figure 6. This again shows the
combination of all four tests but uses color bars
to show how the four evaluations relate to each
other.

It’s interesting to note that Figure 1-Test 1
has two very high readings. If averaged, the
media would meet the specification requirement.
But this isn't an engineering college course
where students get to “dismiss the data that
doesn't fit.” This is the real world and two high
readings were reported and must be respected.

SAE document AMS 2431, Peening Media
General Requirements, refers to ASTM E 18
“Rockwell Hardness and Rockwell Superficial
Hardness of Metallic Materials.” There is, how-
ever, a lot more that needs to be considered for a
reliable hardness test of media. The following
excerpts from SAE ] 827 state:
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Sample Mounting for Testing

Shot samples used for testing for hardness,
microstructure, and objectionable defects
shall be mounted one layer deep in Bakelite or
other suitable strong metallurgical sample
mounting media.

The mounted sample shall be ground to the
center of the particles and polished by methods
acceptable for microscopic examination. When
grinding and polishing the sample, care must
be taken not to overheat the sample and
affect microstructure and/or hardness.

Hardness Testing

Hardness measurements shall be taken at the
half radius on a minimum of 10 particles in
the mounted samples.

The hardness shall be determined by
using ASTM E 384 and using a 500 g load
for sizes HCS S280 and finer, and 500 or
1000 g load for sizes HCS S330 and larger.
Other microhardness test methods may be
used as long as a reliable hardness conver-
sion can be obtained by calibrating the test
machine against known standards. Approxi-
mate conversion to Rockwell C Hardness
Numbers can be obtained from ASTM 140
and from manufacturers of hardness testers.

If a laboratory doesn't adhere to these
guidelines, then erroneous readings are likely to
result. The requirement for “one layer deep” is
predicated on the likelihood that a lower read-
ing or an unstable reading will result if two shot
particles are aligned vertically in the Bakelite. If
severe grinding is used, then the shot particles
might exhibit a lower hardness due to the tem-
pering effect.

Another facet of this problem is the vari-
ables in hardness testing methods used around
the world. Europe and Asia tend to use Vickers
hardness while the U.S. uses Knoop hardness
and converts the values to Rockwell C scale
hardness equivalents. (Newbies can look this
up on Wikipedia.)

This cursory review leads me to believe
that more research is needed which might lead
to a spec revision on data scatter. The issue with
high-hardness media will have to be reviewed
by the media producer.
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0 EQUIPOS DE ABRASION,
S.A.DEC.V.

Av, Do las Granjas No. 87 Inb. 3, Col, Jardin Azpeitia,
C.P. 02630 México, D.F,, Tel. 011-52-55-5365-0847, Fax 011:62-66-6355-6181
E-maili lavametagiprodigy. net.mz

Free Downloads

Software programs by Dr. David Kirk ENGINEERING

B Almen Saturation Curve Solver Program
The Almen Saturation Curve Solver Program will automatically
determine the Almen intensity and draw a graph. The program
uses a MicroSoft Excel spreadsheet with the “Solver" add-in.
Simply input data (time and arc heights) and then click on "tools"
and "solver"to get an answer. Over 1,500 Curve Solver Programs
have been downloaded.

H Coverage Predictor Program
The Coverage Predictor Program will automatically calculate and
graph the peening coverage for a set number of passes given an
initial measured value(s).

-

B Two-Step Strip Setup and Verification Program

A quicker method for verifying intensity when some accuracy can Precision shot peen mas ks and fixtures
be sacrificed. For example, use this program when an established for the aeros pace an d commercial sectors
setup needs to be periodically verified. Read Dr. Kirk’s article

“Two Strip Setting-Up and Verification Program for Peening Tim er quoti ng . Com pet itive lead times

Intensity” (Fall 2010 Shot Peener magazine). The article is

available in the online library at www.shotpeener.com. An IS0 9001:2000 Certified Company

Quality Engineering Inc.

Tel: 203-269-5054 Fax: 203-269-9277 Web: www.gesl.com
?—h\ 122 North Plains Industrial Road, Wallingford, CT 06492

For Quotations: gesadmin@qesl.com

Download at www.shotpeener.com
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PANGBOR

LEADERS,
SOLUTION.

Since 1904, Pangborn has been providing wheel and air blast solutions to
surface preparation professionals worldwide. Look to us for equipment, rebuilds,
upgrades, parts, maintenance and inspection services, readily available and
matched to your application. Today, as part of the Pangborn Group—four of the
world’s best known brands within one global organization—Pangborn offers an
even broader portfolio of innovative products and services. Greater design and
engineering expertise. Unmatched customer service. Global coverage.

It's no wonder the world’s leading companies rely on Pangborn for their
surface preparation needs.

Find out more—visit www.pangborn.com.

Pangborn Corporation
4630 Coates Drive
Fairburn, GA 30213-2975
United States

Phone (404) 665-5700
Toll Free (800) 638-3000
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RESIDUAL S
STRESS
MEASUREMEN{

AEROSPACE - AUTOMOTIVE - POWER GENERATION - MANUFACTURING

Reduce costs and improve quality.

Residual stress plays such a critical role in the fatigue life, cracking and
distortion of components, that its characterization is more important than
ever. In today’s tough economic times, X-ray Diffraction (XRD) residual
stress measurement can both improve quality and help lower component
cost by reducing scrap rates, shortening design cycles and ensuring full
component life.

Our comprehensive line of XRD residual stress measurement

systems and full service laboratories have the accuracy, speed,
technology and knowledge to keep your product perfect right
from the start.

FIELD SERVICES PORTABLE XRD SYSTEMS

USA Canada Japan
WWW.protoxrd.com Proto ManufacturingInc  Proto Manufacturing Ltd  Proto Manufacturing KK
313-965-2900 519-737-6330 047-402-2703

1(800) 965-8378 xrdlab@protoxrd.com  proto@protoxrd.com  info@protoxrd.jp



