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EI Celebrates 
50th Year Anniversary

I would like to thank all our employees, 
customers, distributors, and vendors 
over the years who have contributed 
to our continued success. I am truly 
grateful for the loyalty, contributions 
and sacrifices made to that end.
 	 We have been blessed to be in a 
worldwide industry that is like family. 
We had customers, vendors and 
competitors from all over the world 
who weathered 90˚F/32˚C temperatures 
to join us in Mishawaka for our 50th 
anniversary in business. We had guests 
from Japan, Germany, Mexico as well as 
far corners of the United States to help 
us celebrate our golden milestone.
 	 As we prepare for the next 50 
years, I think we are just getting started. 
Surface technology and material science 
has much to contribute to making the 
world a better place. We should all be 
proud of our contributions.
 	 Our industry may be only a pebble 
in the ocean but we are making a ripple. 
Cheers and thank you. l

http://www.theshotpeenermagazine.com/free-subscription
http://www.theshotpeenermagazine.com
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WE’RE LOOKING FORWARD to hosting ICSP15 
at Purdue University School of Materials Engineering on 
September 22-25, 2025.
	 With this in mind, we wanted to give you an update about 
the progress that’s been made to prepare for the conference.
	 First, the conference website (www.icsp15.org) has been 
operational for some time and is capable of accepting your 
abstract(s) for the technical program.
	 Professor David Johnson (ICSP15 Vice Chairman for the 
technical program) and myself have already reviewed and 
accepted a number of your submissions.
	 That said, we’re looking forward to having a robust 
slate of presentations from both academia and industry. The 
deadline for abstracts will be in the spring of 2025, similar to 
the timing of previous ICSP meetings, and the website will 
update with the deadline date this fall.
	 Next, the Local Organizing Committee for the conference 
has been selected and is comprised of the following people:
• Jennifer Brown – American Axle Manufacturing
• Mike Schmidt – General Electric Aerospace
• Steve Ferdon – Cummins
• Jim Whalen – Progressive Surface
• Eric Rossol – Sinto America
• Kumar Balan – Ervin Industries
• Shota Watanabe – Toyo Seiko

	 Also, we’re pleased to announce that the following 
companies have agreed to sponsor the conference:
• Presenting Sponsor – Electronics, Inc.
• Opening Reception – Progressive Surface
• Conference Dinner – Sinto America
• Lunch Sponsor – Toyo Seiko
• Lunch Sponsor – Ervin Industries
• Lunch Sponsor – Yamada Infra Technos Co., Ltd.

	 There are a few remaining sponsorships and anyone 
interested in discussing those and/or the remaining exhibitor 
spaces should contact ICSP15 Vice Chairman Mark 
Gruninger at mgruninger@purdue.edu.
	 For those of you looking at travel this far out, there is now 
a direct air service from Chicago-O’Hare to West Lafayette 
(airport code LAF), so getting here may be even easier than 
we had anticipated. l

ICSP15 Update

Unveiled in 2005, The Boilermaker statue  pays tribute to the 
origin of the moniker given to the Purdue football team in 

1891 after “the burly boiler makers” thrashed 
Wabash College 44-0.

The Engineering Fountain is positioned in the heart 
of campus on the Purdue Mall.

The “Gateway to the Future” arch symbolizes the bright 
future for Purdue students and graduates. 

mailto:Info-icsp15%40purdue.edu?subject=ICSP15
http://www.icsp15.org
mailto:mgruninger%40purdue.edu?subject=ICSP15%20Sponsorships
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Background
The image of a shot peening machine seldom includes 
centrifugal blast wheels. Instead, it is more common to see 
blast nozzles articulating in an automated arrangement with 
sophisticated work handling systems. In an effort to provide a 
balanced training experience, I start my first class at the shot 
peening workshops enquiring about the volume of wheelblast 
machine users in the audience. Along with the small fraction 
of hands that are raised, I am often greeted with quizzical 
stares offering validation that I had just introduced them to 
a new concept! 
	 Though wheelblast machines have been used for shot 
peening long before nozzles became prominent, their lower 
population can be attributed to the dominance of Aerospace 
peening applications. In Aerospace, barring a fraction of 
wheelblast peening machines for structural components and 
landing gear, the majority of applications use compressed air 
type media propulsion. Therefore, it is not surprising that 
much has been documented and reported on airblast peening 
techniques and less with blast wheels. 
	 I started my career working with wheelblast machines 
and later got introduced to airblast. This has provided me the 
opportunity to understand the subtle nuances of both types 
of propulsion systems while appreciating the role different 
process variables play in both, particularly in shot peening. 
A detailed discussion can be found in a two-series article1, 
and I will try to incorporate some new perspectives on such 
machines through interviews with wheelblast equipment 
manufacturers and end-users. 
	 Bob Schoen, Director of Technical Services at Blast 
Cleaning Technologies (BCT) in West Allis, Wisconsin 
(USA), is a good friend and past work colleague and he was 
kind enough to contribute to this discussion. An average 
month has me visiting upwards of twenty customers in 
multiple industries. Through these visits, in addition to 
Bob Schoen, I have interviewed several end-users to add to 
the content of this article. Due to corporate confidentiality 
reasons, I am unable to list their identities here.

My goal is to address the following: 
(a) �key considerations when designing a wheelblast machine 

suitable for shot peening, 
(b) �mechanical and controls enhancements between cleaning 

and peening, 
(c) �challenges when peening with blast wheels and possibili-

ties to overcome them, and finally 
(d) �where the R&D dollars are being allocated in wheelblast 

peening equipment. 

Stepping outside of airblast 
With the exception of a handful of Aerospace applica-
tions identified earlier, wheelblast machines are prevalent 
in other industries that peen their components. These 
include Automotive, Mining and Railway to list the major 
ones. Machine types are tables, tumblasts, spinner hangers 
and some with pass-through work-handling arrangements. 
Though AMS conformance may not necessarily be their 
target, users in these industries understand the need to 
monitor and control media velocity, size and flow rate. Since 
blast wheels are less discriminating in impacting specific 
areas, users regularly employ innovative masking techniques, 
including shadow masks that are not generally seen in airblast 
machines. The ultimate goal of countering tensile stresses in 
their components by imparting compressive stresses remains 
the same as in airblast applications. 
	 As a design engineer during the early part of my career, 
the challenge of proper blast wheel placement often made me 
nervous. The flexibility of an articulating nozzle regularly 
mocked the rigidity of a blast wheel with its permanent seat 
on the cabinet walls. I learnt early on that wheel placement 
could spell trouble if not done properly. Bob Schoen (BCT) 
explained the importance that his company places on blast 
patterns. “At BCT, we spend a great deal of our preliminary 
engineering time focusing on wheel patterns and locations. 
Our 3-D simulation software not only scans the part geometry 
but also extrapolates changes in its position during rotation 
and re-positioning (indexing) during different stages of the 
peening cycle. Unlike cleaning, in peening applications we do 
not rely on rebound/ricochet for coverage. Our faith is in the 
first impact which we know is critical in peening to ensure 

Future of 
Wheelblast Peening

AN INSIDER’S PERSPECTIVE
Kumar Balan  |  Blast Cleaning and Shot Peening Specialist

1� ���The Role of Wheelblast in Shot Peening – Part I  and  II, 
The Shot Peener, Spring and Summer 2017.
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and blades are subject to constant wear, and this results in 
gradual shifting of the blast pattern. Most manufacturers will 
recommend blast testing a template and study the pattern to 
assess wear halfway through the expected life cycle. This will 
be followed by re-adjustment of the control cage clock dial to 
return the hot spot to its original position. One of the risks 
associated with this practice is the possibility that the control 
cage might not be installed correctly after reset. 
	 Bob Schoen explained to me that BCT has eliminated this 
and recommend replacement of the control cage altogether 
after designated usage. “To facilitate this, we manufacture our 
wear parts from material with greater wear resistance than 
currently offered within the blast industry,” added Bob. 
	 In one of my earlier articles, I introduced our readers to 
a technology that was introduced by the German Technology 
Center of Wheelabrator where they had installed sensors at the 
extremities of the control cage opening to detect wear outside 
of preset tolerance and automatically adjust the control cage 
to its original setting. In addition to such techniques, the 
industry has undertaken several other initiatives to: 
(a) �improve material technology of blast wheel parts to 

increase wear life (leading to predictability of wheel 
patterns and velocity), 

(b) �quick-change arrangements to remove wheel parts or the 
entire blast wheel during times of maintenance, and 

(c) �mobilize blast wheels by fitting them on to oscillating 
panels that coordinate with part movement in the blast 
cabinet. All of them aim to ensure accuracy, repeatability 
and consistency of results that are pivotal to a successful 
peening operation. Given the volume of shot that a blast 
wheel propels, such practices are not easily accomplished 
in wheelblast machines.@

Process-related advancements
Aerospace end-users are familiar with PVTs (Part Verification 
Tool) and MVTs (Machine Verification Tool). This concept is 
now being developed in wheelblast machines as well as for 
non-Aerospace applications. Though the optimum means of 
peening a part is to spin it about its own axis, the spinner 
hanger does not always offer good predictability in terms 
of impact from rebound media on part areas that are on 
the far side of a pattern. The classic example is an X-mas 
tree type hanger fixture that is fixtured with individual, 
small automotive components on its branches. When tested 
at regular intervals, an MVT comprised of a fixture with 
Almen blocks on different branches of this fixture can be 
used to validate that all parts will receive proper coverage 
at the required intensity and impart the expected residual 
compressive stress. 
	 One of the earliest machines used for shot peening 
is the popular Tumblast. A batch of parts is tumbled in an 
endless mill in this machine type, with active part-part 

uniform transfer of energy. Our engineers are also mindful 
that the rebound stream does not conflict with the outbound 
media from the blast wheel, thereby preventing loss of 
incident velocity. Instead of creating potential confusion 
with multiple wheel styles, we have focused our energies on 
perfecting the design and material of blast wheel parts so that 
wear is predictable. This helps standardize media velocity 
and assists with the ability of the media stream to impact the 
desired part surface.”
	 Bob went on to explain the importance of proper fixture 
design which goes hand in hand with wheel placement. 
“Fixture design must allow unimpeded drainage to prevent 
semi-closed areas from flooding with shot. Majority of our 
cleaning and all of our peening machines are fitted with 
variable frequency drives to alter the speed (velocity) of the 
blast wheels and MagnaValves for flow control. We follow a 
strict regiment of controlling the wheel current in peening 
machines within a closed feedback loop. Ensuring an unin-
terrupted flow of media to all wheel locations is critical, and 
shallow feed angles must be avoided at all costs, and with that 
the unreasonable expectation that shot will flow like water 
through a pipe!”

Mechanical advances in wheelblast 
“Our portfolio includes a large percentage of machines 
destined for less-forgiving production environments such as 
foundries and primary steel,” explained Bob Schoen. “For such 
applications, we designed an innovative airwash separator 
with an intuitive lip that opens only when shot volume for 
full length of media curtain is established. We use a similar 
system for our peening machines as well.” Bob describes 
the lung of any blast machine—the Airwash Separator. 
Though we generally do not associate generation of dust with 
peening operations, it remains important to eliminate broken 
media particles (fines) and any dust from the media stream. 
A discontinuous shot curtain at the airwash will result in 
inadequate separation of dust from media. 
	 Media analysis for size and shape is required for new 
and in-process shot. New media is evaluated before being 
introduced into the machine and requires no more than a 
sample splitter to obtain a representative sample. Sample 
collection for in-process media is a bit more involved, 
especially in a wheelblast machine. “To facilitate retrieval of 
a true sample, we have designed a remote abrasive sampling 
port that can be attached to the feed spout of the blast wheel. 
This is as close as practical to obtain a media sample that is 
just about to be introduced to the blast wheel,” stated Bob. 
I regularly remind our customers to refrain from collecting 
media samples from an area of static accumulation such as 
from inside the blast cabinet. 
	 Wheelblast patterns comprise of a heading, tailing and 
hot spot where about 70% of the energy of the media stream is 
concentrated. Wheel parts such as the control cage, impeller 
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contact. When testing Almen strips in this machine, common 
practice is to toss in a couple of Almen blocks to read arc 
heights. Manufacturers, such as BCT, advocate validating arc 
heights with the blocks in static condition and testing without 
running the mill. Though it is important to conduct testing 
in conditions that would prevail when peening actual parts, 
movement of parts in a tumblast is random and a better 
measurement of impact energy can be obtained with the 
Almen strips in static position. 
	 It will be inspiring to see the following process-related 
advancements:
• �Realtime measurement of media velocity. I acknowledge 

the challenge that this could present given the widespread 
nature of the blast pattern generated by a wheel. However, 
I am confident that alternate parameters to wheel speed 
and diameter could be utilized to characterize this critical 
variable. 

• �Coverage predictability based on media flow rate and part 
positioning. With blast wheels flowing about 10x the amount 
of peening media as nozzles, a better estimate of coverage 
could positively impact processing time and operating cost.

• �Advanced techniques in in-line size and shape control since 
current technology limits the monitoring to a fraction of the 
total flow rate.

Where are we headed with wheelblast?
The answer to this question is subject to the industry to 
which it is posed. Let me explain the response I received from 
users in Automotive. A census of machines in this industry 
revealed the average age of equipment to be around 25 years. 
Users reported that most of these machines are overdue for 
replacement and will benefit from technology developments 
such as direct drive wheels, VFDs, MagnaValves, etc., when 
replaced. Some of those relay-logic controls will benefit from 
PLCs and HMIs that are more intuitive to the operator. As 
the awareness of proper peening techniques increases, these 
control systems have started to incorporate saturation curve 
solver software as part of the HMI, leading to reporting and 
storage of critical data. 
	 Aerospace end-users report a different dynamic. Though 
their machines are also aged, I noticed that their ability to 
maintain these machines to higher repeatability levels is quite 
impressive. We are aware of the challenges the pandemic 
posed on almost all industries including Aerospace where 
its highly skilled workforce started receding. To mitigate the 
impact of such events in the future, there is a push towards 
automating certain activities that are currently manual. This 
includes machine tending, fixturing, part loading/unloading 
and transfers. There are discussions around AGVs to 
transport components from one operation to the other and 
robotization initiatives that were until now commonly seen 
in automotive. 
	 End-user needs are ideally provided by the equipment 
manufacturers, and to some extent that is true in our industry 

as well. That said, I would like to report on a fascinating 
experience with a foundry customer that might evoke some 
ideas in others too. This customer realized that their specific 
reporting needs can only be addressed by those close to their 
process. This led to in-house development of software for 
real-time monitoring and reporting of its shot addition, waste 
analysis, and quality of shot input to its machines. 
	 Though my intention is not to diminish the efforts and 
advances of our equipment manufacturers, it seems to me that 
the most efficient process design is not obtained by picking 
from a database of screens but achieved through a healthy 
collaboration with the end-user. The progress with wheelblast 
machines may not appear to keep pace with robotic nozzle 
peening machines, but there still exist many opportunities 
for optimization in those high-volume applications peening 
Automotive parts that might set the precedent for advance-
ments in wheelblast. l
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Introduction
For several decades, Almen strips have been valuable tools to 
provide shot peeners insights and expectations pertaining to 
the peening conditions they are employing. During the same 
time period, several excellent models have been proposed and 
developed which provide physical and mathematical bases 
for the interactions between the impinging media and the 
strip. Since one of the guiding principles at Purdue’s School 
of Materials Engineering (MSE) is to “intersect” industrially 
relevant research with “real world” engineering education, 
multiple studies have been undertaken to examine the rela-
tionships between fundamentally developed models with 
conventional shot peening practice.
	 An appropriate place to start is Kirk’s discussion of the 
physics that lead to the bending of shot peened Almen strips 
[1,2] which involves the plastic deformation of a peened 
Almen strip surface and the subsequent formation of a 
compressive residual stress. The imparted peening intensity 
is proportional to the depth of this compressive residual 
stress region. Thus, if the residual stress versus depth curve 
is known, then the corresponding arc-height (H) can be 
estimated from a simple elastic bending analysis. For this 
case, the estimate arc-height (H) for bending along the length 
of the strip is [1]:

                                         H = 3ML2/2Ewt3  		        (1)  

Where M is the bending moment, L is the Almen gage 
reference distance, E is Young’s modulus, w is the width, and 
t is the thickness of the strip. The bending moment is then 
proportional to the area under the compressive stress versus 
depth curve. Taking an average value for this area as σ·d 
where σ is the average compressive stress induced from the 
peening, and d is the average depth, the bending moment (M) 
can then be written as [2]:

                                       M = w(σ·d)(t-d)/2		         (2) 

As noted by Kirk [1], “the problem is greatly simplified 
by assuming that all of the required energy is for elastic 
bending.” Thus, for a given induced stress versus depth curve, 
the arc-height can be estimated using equations 1 & 2. These 
curves are typically not measured with respect to the Almen 
strip itself. The standard Almen strip thicknesses are specified 

in SAE J442 [3] (N vs. A vs. C), and the recommended intensity 
limits (SAE J443) [4] for A strips are from 0.1 mm A (0.004 in 
A) to 0.60 mm (0.024 in A). However, intensity ranges for N 
and C strips are not specifically given in a SAE specification. 
As part of a senior design project, MSE students investigated 
the response of Almen strips of different thickness for the 
same peening intensity. This article will briefly summarize 
those results as related to the above described “Almen strip 
physics”.

Experimental
A series of tests were made using A-1S, N-1S, and C-1 
Almen strips that were provided by Electronics, Inc. Peening 
was done at Progressive Surface with a CNC robotic arm 
equipped shot peening machine. The goal was to achieve 
a set of peening conditions to produce a complete range of 
intensities for A-strips extending beyond that specified by 
SAE J443 [4]. The selected peening conditions are listed in 
Table 1. At each intensity, the arc-height for C and N strips 
were also measured.
	 Stress versus depth profiles were measured for the peened 
Almen strips with measurements made at the center of the 
peened face. Residual stress at a given depth was measured 
with a Pulstec μ-x360s residual stress analyzer which employs 
the cosine(α) method [5]. Material was removed by electro-
etching with a 3 wt% NaCl solution at 130 mA over a 5 mm 
diameter for 2-minute intervals. The depth of the resulting 
impression was then measured with a 0.01 mm precision dial 
indicator.

Results and Discussion
The stress versus depth profiles for all the peened strips 
listed in Table 1 are shown in Figure 1. These results show 
the expected strong correlation between the peening 
intensity and the depth of the compressive stress for N, A, 
and C type strips. Figure 2 shows a schematic stress versus 
depth profile for a fully constrained strip (or one that has a 
semi-infinite thickness). The area under this curve (units 
of work/area) represents the average area (σ·d) denoted in 
equation-2. Assuming an Almen strip is fully constrained in 
the holder, once it is removed after peening, the strip is free to 
elastically bend and stretch [6]. These stresses are also sche-

Practical Examples and 
Implications of Almen Strip Physics

David R. Johnson, Mark F. Gruninger 
School of Materials Engineering

Purdue University, West Lafayette, Indiana

https://engineering.purdue.edu/MSE
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matically shown in Fig. 2 which result in the final residual 
stress state in the strip. Thus, the stress profiles shown in Fig. 
1 (or any appropriately derived residual stress-depth profile) 
correspond to the residual stress profile as marked in Fig. 2 
where the “net” work (Wresidual) is the result of the induced 
work (Winduced) less the work that is associated with bending 
and stretching.
	 In order to determine if the work performed for identical 
peening conditions is the same for all three strips (once their 
thickness is taken into mathematical consideration), the first 
step is to quantify the area under the residual stress curves 
(Wresidual) for given strip intensities. Next is to estimate the 
work for the induced stress curve (Winduced) for all three strip 
types. A spline fit and the trapezoidal method with MatLab 
[7] were used to find Wresidual for all the residual stress curves 
shown in Fig. 1, and these values are listed in Table 2. For 
each strip type, the work (Wresidual) increases with increased 
peening intensity. 
	 To find an average work value (σ·d), appropriate average 
values of σ and d should be determined. Noting that the 
shape of residual stress curve resembles a Weibull distribu-
tion function as shown in Fig. 3, the properties of the comple-
mentary cumulative Weibull distribution can be used. This 
can be written as:

	                            w(x) = (w*)exp(-x/x*)m		          (3)

where w* is the total cumulative work, the constant m is 
the Weibull modulus, and x* is characteristic depth defined 
as 63% of the total area under the residual stress profile for 
the case when x=x* and w(x)=37% as shown in Fig. 3. This 
method provides a consistent numerical approach to find the 
characteristic depth between curves and peening conditions. 
Using this procedure, x* was found for all the residual stress 
depth curves, and these values are also listed in Table 2. 
	 To estimate the area under the induced stress curves 
(WInduced per area) for the conditions listed in Table 1, 
equation 2 can be rearranged as:  

                        Winduced =  (σ·d) = M/[(w(t-d)/2]                    (4)  
where M is found from equation-1 using the measured 
arc-heights and d=x* (the characteristic depth) values. For 
example, an A-strip peened at condition D from Table 2 has 
a measured arc-height of H=11.6 [in/1000] or 0.295 mm and 
a characteristic depth of d = x*=112.3 x 10-6 m. Then using 
L=31.75 mm from the Almen gage, a strip width of w=19 
mm, thickness t=1.295 mm and an elastic modulus of E=200 
GPa, the bending moment is found to be M=1.61 Nm which 
gives a work value of Winduced= 143 kJ/m2. Figure 4 shows the 
comparison of the A, N, and C strips for the different peening 
conditions. As noted above, the same value of Winduced is 
expected for the A, N, and C strips for the same peening 
condition as this represents a strip that is fully constrained in 

the holder. This is observed when comparing N and A strips 
as shown in Fig.4(a) since the slope of the ratio between the 
induced work is one. Conversely, this is not the case when 
comparing the A and C strips. Here, the slope is approxi-
mately 0.70 which implies that arc-heights for C  strips would 
be overestimated using the current analysis. This can also be 
shown by comparing the ratios of the arc-heights between 
strips. Using the values from Table 1, HN/HA ≈ 2.65 and HA/
HC ≈ 4.5. These ratios are similar to those reported earlier [8]. 
From equations 1 and 2, these ratios should also approximate 
the inverse ratios of thicknesses squared when d is small. For 
example taking the values in mm, (tA/tN)2  = (1.295/0.785)2 = 
2.72 which reasonably agrees with ratio above, but conversely 
the ratio (tC/tA)2  = (2.385/1.295)2 = 3.38 is not as close. 
	 A possible explanation for the somewhat departed 
calculated peening response of the C-strips may be related to 
the degree that the strip is constrained during peening. The 
calculation of the induced stress assumes a fully constrained 
strip (e.g., a semi-infinite strip thickness). In practice, the 
strip is constrained only by the 4 set screws of the Almen strip 
holder. Thus, it may be possible for the strip to elastically 
distort while in the holder, for example the formation of a 
cross-bow curvature, to relieve the stress. Since the C-strip is 
thicker than the A and N strips, it should naturally be more 
fully constrained. As peening is a continuous operation, the 
formation of the induced residual stress can be considered 
a pre-existing compressive elastic stress at later times. If a 
greater pre-existing compressive elastic stress develops in 
the C-strip, this could reduce the indent size and result in a 
smaller arc-height.
	 Lastly, the average work from the residual stress curves 
(Wresidual) can be estimated by subtracting the work needed 
to bend the strips flat (Wbend) from the Winduced values. These 
values can then be compared to the measured ones listed in 
Table 2. Here, Wbend can be found by integrating the bending 
equation, as plotted in Figure 2, over the distance d. The 
resulting equation is:

                             Wresidual  =  Winduced    - Wbend   	        (5)

where Wbend = σbmax[(d)(1-d/t)] and σbmax is the bending 
stress at the peened surface. Considering case D from Table 
2 for the A-strip again, the surface bending stress is simply 
[M(t/2)]/I where I is the second moment of area (wt3/12). 
Substituting the values from above gives σbmax = 302.8 MPa 
and Wbend  = 31 kJ/m2 so that WResidual = (143 – 31) kJ/m2  or 
112 kJ/m2 which corresponds well with the measured value 
listed in Table 2. 
	 Figure 4(b) shows a comparison between the estimated 
and measured values for the A and N strip showing reasonable 
agreement between the two. Furthermore, since the range 
of peening conditions in this study extended beyond that 
recommended in SAE J443, the linear correlations shown in 
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Figure 4 suggest that useful information can still be obtained 
from strips peened beyond these limits for the current 
peening conditions.

Summary
These results and analyses were from a MSE senior design 
project which used industrially relevant peening protocols 
and gave students practical shot peening experience. Two 
key outcomes were: 1) understanding and documenting the 
effect of thickness on peening response and 2) comparing the 
measured correlations between standard Almen strip types as 
a function of peening intensity using well-founded physical 
materials science as its basis.
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Table 1: Arc-height intensity results for N, A, and C strips. 
Highlighted cells are strips within the recommended range 

of SAE J443.

Table 2: Listing of the Wresidual values found from the 
measured residual stress vs. depth curves (from Fig. 1) and 

the associated characteristic depth values (x*).

Figure 1: Compressive residual stress versus depth curves 
for the set of strips listed in Table 1.

Figures 2 - 4 on page 20.



   Fall 2024  |   The Shot Peener   19

1666 Enterprise Parkway Twinsburg, OH 44087

premiershot.com

As 
Cut

Normal 
Conditioning

Special 
Conditioning

The advantage of Premier Cut Wire Shot

(330) 405-0583 
1666 Enterprise Parkway, 

Twinsburg, Ohio  44087

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  Premier Cut Wire Shot 
media tends to wear down and become smaller in size rather 
than fracturing into sharp-edged broken particles, which may 
cause surface damage to the part.

 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 Cut Wire Products for 

Automotive    Medical
Aerospace Applications Worldwide

premier_shot_ad_resized_lo4.indd   1 11/19/13   10:54 PM



SHOT PEENING RESEARCH Continued

20   The Shot Peener   |  Fall 2024

Figure 2: Schematic compressive stress versus depth curves 
for a fully constrained strip (induced strip) and the resulting 

residual stress curve for the unconstrained strip, after [6].

Figure 3: Schematic representation of using a Weibull 
distribution function to represent the stress vs depth curve 

and the location of x*.

Figure 4: (a) Comparison of the work (Winduced) values 
calculated for a given peening condition for A, N, & C strips, 

and (b) a comparison of the associated work from 
the residual strip vs. depth curves with the measured 

values from Table 2. 
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THE Q & A FORUM at www.shotpeener.com is the ideal 
place to get advice on a wide range of topics from industry 
leaders and colleagues from around the world that have 
tackled and solved your challenges. 
	 You don’t need to register to browse the forum. If you 
would like to post or respond to a post, however, you do need 
to register and it’s very simple to do. The following are a 
sampling of the forum’s posts. Maybe you will find an answer 
here to an issue you’re facing.

Shot Peening Non-Magnetic Parts with Steel Shots
Questioner: We are having issues with some of our tubulars 
cracking in shot-peened areas. We shot peen non-magnetic 
tubulars on the threaded sections (API Connections) with the 
objective to relieve machining stresses and mitigate galling. 
The material of the tubulars is 15-15 HS.
	 Could I have your opinion about the importance of shot 
peening these non-magnetic tubulars with non-magnetic 
media, benefits of doing so and risks of not using stainless 
steel shot. I am trying to understand the pro and cons of shot 
peening with carbon steel media versus stainless steel media. 
Would both media improve the corrosion and oxidation 
resistance of our tubular the same amount?
	 What would be the risks of shot peening non-magnetic 
tubulars with carbon steel media? If we were to shot peen our 
nonmagnetic tubulars with regular carbon steel shot, would 
we have a greater risk for stress corrosion cracking? Would it 
make them more prone to develop oxidation and corrosion? 
Thank you.

Answerer #1: Cast steel shot will leave a ferrous residue on 
the surface that will eventually rust. I assume these parts are 
for the oil drilling industry and there very well may be an 
issue with magnetization if cast steel shot is used. Sensors 
used to guide the drill head can be negatively effected. In 
my experience, peening API threads was done with SS 
Conditioned cut wire shot then followed up by peening with 
glass bead at a significantly lower intensity. This would clean 
the part and improve the surface finish. This additional step 
also could lead to increased fatigue life.

Questioner: Thanks a lot! This helps a lot!

Answerer #2: What is the issue about peening with non-mag-
netic media? Is there a fear of imparting magnetism to the 
part?

	 Stainless steel cut wire media can retain high magnetism.
New high-density ceramic bead from St. Gobain could be 
used for full range of “A” peening intensities.

Questioner: We are not worried about magnetism here at 
this point. We are just trying to understand why it is cracking 
axially and radially on our shot-peened areas. Shot peening 
might be the cause but we are not sure.
	 I will make sure we use SS shot in the future.
	 These parts are for the oil drilling industry. What do you 
think about the following requirements:
• S-110 SS shots at 8-10 “A” intensity, 200% coverage
• S-100 Glass beads at 8-10 “N” intensity, 200% coverage
	 Thanks in advance.

Answerer #1: I would limit the S-110 intensity to .009A Max. 
especially if you a using regular hardness media ASR 45-52rc 
and not ASH 55-52rc.
	 Peening intensities too high with too small of media 
becomes abusive to the part surface.
	 I’m not familiar with S-100 Glass bead. Unfortunately 
glass bead has numerous designations for size. I’m familiar 
with the AMS designations such as AGB or the US Military 
size designation. If you can convert S-100 to one of those 
perhaps I can be of more assistance.
	 It seems like you are on the correct track to finding a 
proper call out for your project.

Questioner: Sorry, not sure what happened here, I did not 
edit the size properly. I meant 60-80 (#7) Glass Bead. I know 
we have used that size for other parts but I have no idea what 
intensity I should run it at.
	 Thank you for clarifying about the intensity of the S-110. 
I wasn’t aware of that. Thanks a lot for all your help!

Questioner: I am having a real hard time finding charts 
or standards on what requirements I need for this process. 
How do you determine the size, hardness and intensity of the 
media? Is there some charts or document somewhere that 
gives recommendations for each type of material and each 
media combination? Any help would be appreciated. Thank 
you.
Answerer #1: This maybe of some help. You have to purchase 
it from SAE.org.
AEROSPACE RECOMMENDED PRACTICE
ARP7488 Peening Design and Process Control Guidelines

SHOT PEENING AND BLAST CLEANING FORUM
Q & A Forum | www.shotpeener.com/forums

Q& A

http://www.shotpeener.com
http://SAE.org
http://www.empire-airblast.com


   Fall 2024  |   The Shot Peener   25

The 678-24 MagnaValve has an embedded web page, a built-in sensor that 
measures flow rate, a built-in servo, and a flow rate jump-to feature that provides 
accurate and repeatable flow rates. The flow jump-to feature starts media flow at 

the desired flow rate instead of slowly ramping up to the desired rate.

The 678-24 
for air-blast machines

Patent Pending

The 678-24 has the same features 
that make MagnaValves the most 
dependable and hard-working 
media valves on the market today, 
including:
❚ Flows most ferrous media
❚  Compliance to specifications is 

readily attainable
❚ Normally closed
❚  No moving parts for low-

maintenance operation
❚  Trusted by OEMs and end-users 

worldwide

Introducing
The Smart Valve with SteadyFlow Technology

1-800-832-5653 or 1-574-256-5001 
www.electronics-inc.com 

MagnaValve is a registered trademark of Electronics Inc.

The Home Screen of the 678-24’s web page—its web page is user-friendly and intuitive. 50th ANNIVERSARY • 1974 - 2024

http://www.shotpeeningtraining.com


ACADEMIC STUDY
Dr. David Kirk  |  Coventry University

26   The Shot Peener   |  Fall 2024

Estimating Peening Intensity
INTRODUCTION
The estimation of peening intensity is an essential tool for 
shot peeners. Its magnitude is normally estimated using an 
Almen strip data set. This data set comprises the arc heights 
of several Almen strips that have been shot peened for 
different periods of time using the same shot stream. Plotted 
as arc height versus peening time then yields a curve. The 
curve, commonly known as a “Saturation Curve”, is used 
to estimate the peening intensity. Specifications generally 
require the determination of a point on the curve such that “A 
doubling of the peening time corresponds to a 10% increase 
in the arc height.” Computer-based techniques enable this 
determination to be obtained objectively. Fig.1 illustrates one 
such technique in action, deriving 14.24 as being the peening 
intensity.

 
   Fig.1. Computer-based derivation of 

Peening Intensity value.

 	 Computer-based curve fitting requires prior knowledge 
of an appropriate equation. Initial studies indicated that 
exponential equations were appropriate, with either 2, 3 or 
4 parameters, giving increasingly close fits to data. This led 
to the “Solver Suite” of programs. A later equation has been 
introduced via a French specification. 
 	 It is very important to note that the peening intensity of a 
shot stream varies within the stream. This feature is illustrated 
by fig.2 showing variation within a cross-section. 
 
VARIATION OF A SHOT STREAM’S 
PEENING INTENSITY
Shot peening intensity is proportional to shot velocity. 
Emerging shot particles are being blasted out of the nozzle 
by the conical air stream (colored blue) in fig.3. The edges 
of the cone experience a retarding effect due to the almost 
static surrounding air (colored yellow). This slows down the 

Fig.2. Variation of peening intensity across a shot stream.

Fig.3. Shot velocity variation within shot stream.
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	 Several factors influence the variability of individual 
Almen data points. These include:
(1) Almen strip quality. As a general rule the higher 
the quality of the Almen strips the less will be data point 
variability.
(2) Almen gauge quality and maintenance. Again the higher 
the quality of the gauge the less will be data point variability. 
Routine maintenance is required in order to preserve gauge 
quality.
(3) User technique. Using an Almen gauge requires high 
levels of both skill and care. A fair analogy would be that the 
technique is that required from a surgeon rather than simply 
that required from a butcher.
(4) Shot stream stability. No-one’s shot stream can be exactly 
constant. Air pressure, average shot size and shot velocity 
fluctuate. Control measures can minimize these fluctuations 
but cannot eliminate them completely.

 	 Measuring data point variability is rarely carried out 
because it is tedious, time-consuming and expensive. 
Variability can sometimes, however, be obvious. For example, 
in fig.4 point 3 is  higher than point 4. This could only occur 
due to the presence of one or more variability factors.

CHOICE OF CURVE-FITTING EQUATION
A variety of curve-fitting programs are available either free 
or propriety. An acid test for suitability is described in SAE 
J2597. Its ten data sets are as shown in Table 1 (page 30). Each 
data set contains values for exposure times and test strip arc 
heights and a corresponding intensity answer. To be satisfac-
tory, a computer program must generate a saturation curve 
and numerical declaration of intensity which is within the 
tolerance band for each data set.
	 Note: Target answers are shown in bold print. Candidate 
programs must reach all ten target answers to within ± 0.001.   

velocity of the air stream at its edges. Consequently the shot 
velocity (colored blue) becomes higher at the center of the 
cone than it is at its edges. This means that the shot peening 
intensity is greater at the center of the cross-section, AB, than 
it is at its edges. Overall there will be an average peening 
intensity as at A in fig.2. Intensity will be higher inside the 
circle of average peening intensity, as at B. Intensity outside 
the average circle will be lower as at C. 
 	 Estimation of peening intensity should take account of 
the known shot stream variation. This is effected when using 
Almen strips because they are exposed to most of the shot 
stream cross-section. 

VARIABILITY OF ALMEN PEENING DATA
Peening intensity estimation when using Almen strips 
requires a data set. Each point in the data set has coordinates 
of arc height and peening time. Because only two factors 
are involved we can plot peening intensity data points 
graphically, as arc height against peening time, giving us the 
so-called “Saturation Curve”. Normally, between 4 and 6 data 
points are involved. However, every data point has its own 
variability—meaning that if we repeated the time of peening 
for a given point we would not get exactly the same arc height 
deflection. This begs the question “How can we cope with 
data point variability?” The standard answer is to employ 
the “Least Squares” method. This technique minimizes the 
squares of the differences between the data point values and 
the selected model equation. The following is an explanation 
of this technique.

Least-squares Curve-fitting
“Least-squares” means minimizing the sum of the squares 
of differences between data point values and the value lying 
on an assumed curve equation. This concept is illustrated in 
fig.4.
 	 For simplicity of mental arithmetic, arbitrary units are 
used in fig.4. For point 1 the difference between the data 
point and the curve point is 1. 1 squared is also 1. For point 
2 the square of the difference is also 1. For points 3 and 4 
the difference between the data point and the curve point 
is 0.5 whose square is 0.25. The sum of the squares for the 
four points is therefore 2.5 (1 + 1 + 0.25 + 0.25). Consider 
next the dashed curve. For point 1 the difference between 
the data point and the curve point is 3 which squared is 9 
— much larger on its own than the all-point sum of 2.5 for 
the much better-fitting continuous curve. The dashed curve 
is obviously not a good fit! 
 	 Least-squares curve fitting involves altering the 
parameters of the equation being used time and time again 
until a minimum value is reached. 

Fig.4. “Least-squares” curve-fitting applied to 
shot peening data points.
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shot peening and rotary-flap peening achievement exams. 
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For example, an acceptable derived intensity for data set 1 
would be within the range 0.0054 to 0.0074. The arc height 
values in Table 1 are in inches for illustration purposes only.   
Some curve solver programs will not function properly 
with such small values. It is therefore acceptable for the data 
in Table 1 to be converted into thousandths of an inch for 
computational purposes. For example: use 12 instead of 
0.012".
 	 The pragmatic solution to deciding choice of program is 
that “Any program will do provided that it satisfies SAE J2597.” 
That said, the author’s Solver Suite provides convenient modi-
fications that allow for a variety of factors such as:
• Pre-bow correction
• Flapper peening correction
• Data set comparison and
• �Number of parameters in the fitting equation (the greater 

the number of parameters the more precise is the fit).

 	 Tests can be carried out to compare the suitability of 
different equations. One such test is illustrated by fig.5. Each 
of the ten SAE J2597 data sets given in Table 1 has been fed 
into two different curve-fitting equations—Solver EXP2P 
and Solver 2PF. For this particular test Solver EXP2P gives 
peening intensity values that are well within the maximum 
allowed deviation. Solver 2PF also satisfies the requirement 
but the Data Set 6 value is close to the allowed maximum 
deviation. 

Two-Point Peening Intensity Verification
Shot peeners are required to verify at regular intervals that 
the shot stream’s peening intensity continues to be within the 

specified range. A balance has to be struck between excessive 
and inadequate testing.  The simplest verification test requires 
only one strip to be peened. Earlier specifications required 
that this strip be peened at the peening intensity time, T. 
This is clearly impossible if T is not an integral number of 
passes/strokes/table rotations. SAE J443 now addresses this 
problem and allows the single strip to be peened at the nearest 
practicable time to T. The arc height reading from the single 
strip “must repeat the value from the saturation curve plus or 
minus 0.038 mm (± 0.0015 in).”
 	 A central problem with single-strip procedures is that 
they cannot verify that the shot stream’s intensity is being 
maintained! That is because an infinite number of saturation 
curves can pass through any one point (and the origin 0,0). 
Fig.6 illustrates the phenomenon. 

Table 1
Saturation Curve Data Sets

Fig.5. Deviations from the J2579 data set for 
EXP2P and 2PF programs. 

Fig.6. Different saturation curves passing through a notional 
peening intensity 8.0.
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ISO 9001:2015 Compliant & Registered

800.283.7468
www.abrasivematerials.com

Abrasive Materials has a new look.
We remain the same company 
manufacturing cut wire products and 
other alloyed materials for over 50 years.
Reach out to us today!  

• Stainless Steel Cut Wire

• Zinc Cut Wire

• Aluminum Cut Wire & Shot

• Carbon Cut Wire

• Cast Stainless Shot

• Other Alloyed Cut Wire Products

http://www.abrasivematerials.com
http://www.equiposdeabrasion.com.mx
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	 Two-point intensity verification avoids the multi-
plicity problem of one-point verification. Fig.7 illustrates 
the methodology involved. Two strips are peened for “times” 
t and 2t. The resulting arc heights are used to determine 
the values a and b of the equation. The arc height value at 
the previously determined critical peening time, T, is then 
determined. This is the value that should be close enough to 
that previously determined using the multi-point data set. If 
it is then the shot stream’s peening intensity is verified.

 

Fig.7. Two data points uniquely defining a 
saturation intensity curve.

A full description of two-point verification is given in a 
previous TSP article – Fall 2010.

DISCUSSION
Estimating peening intensity on a regular basis requires that a 
fixed control procedure is used. This must include:
	 Regularly calibrated Almen gage,
	 Same quality Almen strips,
	 Properly trained operator, and 
	 Standardized measuring procedure.

The number and type of measurement is normally specified 
by customers. l

Are you looking for an earlier 
article by Dr. David Kirk?

The library at www.shotpeener.com has all of Dr. Kirk’s 
articles from The Shot Peener and his conference papers 
going back to 1981.

Visit https://www.shotpeener.com/
library/kirk_articles.php?pn=1 to access 
the articles or scan the QR code.

Shot Peening

NDT

Mass Media Finishing

Aerospace, Military & 
Commercial Approvals

FAA Repair Stations 
KJ1R272K (CT) & 
G89R878X (GA)

On-site Capabilities

peentech.com

Surface Enhancement (CT & GA) 
Nondestructive Testing (GA)

8 Eastern Park Road 
East Hartford, CT 06108

860-289-4328

3117 Emery Circle 
Austell, GA 30168

770-941-9573
Established 1966

http://www.shotpeener.com
https://www.peentech.com
https://www.peentech.com
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Automated
Peen Forming

Solutions

KSA Kugelstrahlzentrum Aachen GmbH  ·  Weststraße 22-24  ·  52074 Aachen  ·  Germany

Automated Peen Forming Solutions
www.ksa.de.com

KSA_Anz_8-2012_end.indd   1 07.09.12   12:17

http://www.ksa.de.com
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How to Attach and Remove Pipe Fittings
 

When installing a MagnaValve,  it is essential to attach and remove pipe fittings to and from 
the MagnaValve correctly so as not to break the valve body or the pipe from the valve. 

Below are some of the proper procedures when installing a MagnaValve. These apply, however, 
to many other instances when using a vise or a clamp.

Do not use the valve body as a wrenching surface.
This can break the valve.

Don’t Do

Do not mount the valve in a vise. Do not use a 
single pipe wrench on the pipe fitting.

Do use two pipe wrenches—one on the valve pipe
and one on the pipe fitting.

Do mount the pipe fitting in a vise and use one pipe 
wrench on the valve pipe to attach or remove 

the pipe fitting.

✕

✕

✓

✓
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malyn.com
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PRESS RELEASE
Mec Shot  |  www.mecshot.in

THE SUBMERSIBLE PUMP CASING is a critical 
component. This component is made of copper alloy because 
it is the best conductor of electricity. It requires the special 
surface finishing treatment of de-scaling and de-burring 
operation to remove scale and the rounding of sharp corners 
to obtain surface roughness. 
	 Mec Shot has recently designed, manufactured and 
exported an air-operated Pressure Blasting Machine to one 
of the world’s renowned companies in the field of electrical 
products.
	 The shot blasting machine works on the direct feed 
principle incorporated with the X-Y manipulator of nozzles 
for internal and external cleaning and revolving job on the 
PU rollers. The nozzle reciprocation through hydraulic 
arrangement ensures precise movement. The multi-blast 
nozzles fixed on hydraulic reciprocation stand de-scale and 
de-burr the submersible pump casing at one satellite position 
while the residual dust particles are air washed at another 
position respectively. Air-dust mixture further passes into 
Dust Collector where the dust particles are trapped in Pleated 
Filter Bags and the clean air escapes to the atmosphere. The 
dust trapped in Pleated Filter Bags falls in the Dust Bin due to 
reveres jet operation.

MACHINE FEATURES: 
• PLC Controlled Machine
• Safety Interlocks 
• Media Sensor and Level Sensor
• X-Y Manipulator
• Triplet Nozzle
• Angular Nozzle for internal blasting
• Acoustic Chamber
• Pneumatic Operated Automated Door
• Photo Sensor on Door for operator safety
• PU Roller for Job rotation
• Grit Valves for Abrasive Flow Control
• Pleated Bag Dust Collector
• Media – Glass Bead / Aluminum Oxide

Shot Blasting Machine for 
Submersible Pump Casing

Grit Valves for Abrasive Flow Control

Machine with XY Manipulator

Pneumatic Panel

http://www.mecshot.in
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#1 in cut wire shot since first pioneering 
the process in 1948. Product quality, 

consistency, and durability combined 
with knowledge, customer service, and 

delivery still make us #1 today.

Visit 
PelletsLLC.com 

or call 
1-716-693-1750 

today for
more information.

SAE J441 • AMS-S 13165C • VDFI-8001 • AMS 2431
ISO 9001: 2015 CERTIFIED

STAINLESS STEEL  •  ZINC  •  CARBON STEEL 
ALUMINUM  •  COPPER  •  NICKEL

#1 THEN. #1 NOW.

PEL730 shot peener ad.indd   1PEL730 shot peener ad.indd   1 8/11/22   4:04 PM8/11/22   4:04 PM

Smart
Peening

Analytic. Accurate. Affordable.
VelocityEasy

Media Speed Analysis

www.sentenso.cominfo@sentenso.de  +49 2363 36650-0

Quality Management Engineering TrainingProcess Management

•	Determination of velocity distribution

•	Determination	of	flight	angle	distribution

•	Determination	of	velocity	over	flight	angle

•	Output of measurement data of
 all particle trajectories

http://www.pelletsllc.com
http://www.profile-ind.com
http://www.sentenso.com
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Midwestern Industries, Inc.

sales@midwesternind.com

“The Sizing People” ®

Screening Equipment Wire Cloth Replacement Parts Emergency Shipping

Visit: midwesternind.com

TOLL FREE
 877 - 4 - SIZING

(877-474-9464)

All Your Screening Products In One Place

7” x 4 11/16”

http://www.mecshot.in
http://www.midwesternind.com
http://www.ervinindustries.com
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SAVE THE DATE!

ICSP15  SEPTEMBER 22-25, 2025

Center for Surface Engineering 
and Enhancement

World class technical program 
 • Renowned speakers 
 • Session chair opportunities!

Industry leading exhibits 
 • Designated exhibition hours 
 • Booths available

University setting 
 • Convenient meeting logistics 
 • Adjacent and nearby lodging

Authors and exhibitors benefits 
 • Discounted registration rates 
 • Guaranteed Union Club rooms
  
CALL FOR PAPERS & TECHNICAL PROGRAM INFO 
davidjohn@purdue.edu

EXHIBITION OPPORTUNITIES
 mgruninger@purdue.edu

icsp15.org

PRESENTING 
SPONSOR

http://www.icsp15.org
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PRESS RELEASE
Gelsight  |  https://gelsight.com

GELSIGHT, a pioneer in tactile intelligence technology, 
today announced a new partnership with PRAGMA, a leader 
in nondestructive evaluation (NDE) 4.0 technologies, to 
provide integrated solutions to the nondestructive testing 
(NDT) market. The joint solution incorporates GelSight’s 
tactile sensing technology directly into the PragmaFlex 
instrument platform, which is embedded with Pragma3D 
software, to provide more in-depth data and analysis of 
surface characteristics for NDE.
	 GelSight’s unique technology uses 3D imaging to map 
surface finish and defects of any material, anywhere at 
the micron level. By integrating GelSight’s tactile sensing 
technology directly with the 3D position encoding capabili-
ties of the PragmaFlex platform, it provides users with a com-
prehensive view of the valuable information they need when 
inspecting parts and surfaces. From there, the Pragma3D 
software allows for data fusion with ultrasound, eddy current 
scans, optical 3D scans, CAD, and more. 
	 “We are excited about how this new integrated solution 
will improve fully automated NDT workflows,” said GelSight 
CEO Youssef Benmokhtar. “By combining GelSight tactile 
sensors with the PragmaFlex platform, users now have access 
to micrometer-level measurement data that can be fused with 
data from different modalities for deeper surface inspection 
and analysis.”
	 PragmaFlex is the world’s first portable NDE 4.0 
instrument platform, running Pragma3D software. The 
platform can support one or two of several NDT modalities, 
including ultrasonic testing, phased array ultrasonic testing, 
eddy current testing, eddy current arrays, and bond testing. 
Pragma3D also unlocks a new revolution in NDT, as it 
opens the door to free-form 3D scanning with data fusion 
of multiple modalities. It powers various levels of inspection 
processes, from manual testing to fully automated inspections 
with robots and cobots.
	 “Since PRAGMA is committed to 3D, multi-modali-
ty, and data fusion, incorporating GelSight’s tactile sensing 
technology into our ecosystem feels like a natural extension of 
the PragmaFlex platform,” said François Mainguy, President 
and CEO of PRAGMA. “NDT requires advanced insights on 
surface characteristics and by partnering with GelSight, we 

are offering users incredibly detailed data to help them make 
more informed decisions.”
	 To learn more about GelSight’s suite of tactile intelligence 
solutions, please visit https://www.gelsight.com/products/. For 
more information on the PragmaFlex platform, please visit 
https://pragmandt.com/product-pragmaflex. l

About GelSight  
GelSight is a pioneer in digital, imaging-based tactile intel-
ligence. The proprietary technology that was invented at the 
Massachusetts Institute of Technology provides extremely 
detailed and rapid surface characterization, enabling several 
surface measurement applications and robotic sensing capa-
bilities. Its elastomeric 3D imaging systems are currently in 
use in aerospace, automotive, forensics and in many robotic 
research labs throughout the world. GelSight is Digital Touch 
and Feel. For more information, please visit https://gelsight.
com.

About PRAGMA
PRAGMA designs, manufactures, and distributes portable 
instruments and integrated systems for nondestructive 
testing of materials. Its manual and automated solutions are 
used to inspect a wide range of metal and composite parts, 
to check for material properties and flaws in industries like 
aerospace, automotive, and oil & gas. PRAGMA is a leader in 
NDE 4.0 technologies. You can read more by visiting www.
pragmandt.com. 

GelSight Partners with PRAGMA 
on Integrated Solution for 

Nondestructive Testing

www.theshotpeenermagazine.com

 Read the latest 
 issue
 Get advertising 
 rates
Request a free subscription
Download past issues

www.theshotpeenermagazine.com

https://gelsight.com
https://www.gelsight.com/products/
https://pragmandt.com/product-pragmaflex
https://gelsight.com
https://gelsight.com
http://www.pragmandt.com
http://www.pragmandt.com
http://www.theshotpeenermagazine.com
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Robotic/CNC  
Shot Peening Equipment

Portable/Mobile  
Systems

Complete Turn Key  
Process including  

Programming, Fixture  
Design, and  

Documentation

Patent Pending  
Almen Fixture Design

EI Distributor for  
MagnaValves, Almen  

Gages and Strips

www.peentech.com
261 Burnham Street, East Hartford, CT 06108

860-289-4328

Get Up To Speed On 
Rotary Flap Peening

with training from the experts

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

EI Shot Peening Training offers one-day on-site 
training programs for companies and military bases that 

want to expand their rotary flap peening skills.

 Our rotary flap peening training will:
 •  Help you achieve a controllable process
 • Increase your operators’ skill 
 •  Demonstrate how to achieve compliance to              

specifications and standard practices, including 
AMS2590A

 • Expand your use of this productive process

Our training program is beneficial to operators, 
supervisors, inspectors and application engineers.

FAA mechanics are eligible for training credit. 
Ask us for more information.

1-800-832-5653 (U.S. and Canada) or 1-574-256-5001
or visit www.shotpeeningtraining.com

Get rotary flap peening training from the company 
that knows how to do it right. Dave Barkley is the 
Director of EI Shot Peening Training and one of EI’s 
rotary flap peening instructors. Mr. Barkley was the 
author/sponsor of AMS 2590 Revision A—“Rotary Flap 
Peening of Metal Parts.” He is also the recipient of the 
2020 Shot Peener of the Year award.

Rotary flap peening is ideal for peening small areas on new 
or repaired parts. The process can be done in the field, 

eliminating the time-consuming and expensive disassembly 
and transportation of components.

http://www.peentech.com
http://www.shotpeeningtraining.com
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1-800-832-5653 or 1-574-256-5001 | www.electronics-inc.com 

Electronics Inc. – The Almen Strip Experts Since 1987

The only
Double-Sided 
Numbered 
Almen Strips
with Coverage Check Finish

The Electronics Inc. Almen strip lot 
number is printed at the top of both 
sides of our Numbered Almen Strips 
with Coverage Check Finish. This 
insures that you always have a legible 
lot number and plenty of room to add 
your own notes.

Printing our lot number on both sides 
of the strips is just one more way our 
Almen strips contribute to a validated 
shot peening process.

Our grading system (3™, 2™, 1™, 1S™) 
makes it easy to choose the best 
strips for your shot peening process 
including automotive, aerospace 
and medical applications.

Electronics Inc. maintains a large 
inventory of Almen strips to insure 
fast delivery around the world.

We are responsible for every aspect 
of the manufacturing process to 
ensure that EI Almen strips qualify 
to industry specs from standard MIL 
to aerospace specifications.

Ask for the results of our Almen Strip Consistency Testing Program. 
We can prove that our strips are nearly identical in lot-to-lot arc 
height results from month to month, year to year. 50th ANNIVERSARY • 1974 - 2024

http://www.electronics-inc.com


The Global Leader in Custom Shot Peening Systems
At Progressive Surface, we design and manufacture world-class surface treatment equipment 
solutions. Our Procise Process®—including thorough upfront discovery, process-specific design, 
and lifetime support—means on-time delivery of a solution that meets your specific process 
requirements and works as expected for years to come.

• PRIMS Pro® process control software
• Rotary lance peening

• Unique system configurations
• Customized robot integration

Progressive shot peen innovations include:

200+
 CUSTOMERS

2000+
MACHINES INSTALLED

33
COUNTRIES

7
INDUSTRIES

58
YEARS

Visit our website to find 
out how we can meet your 
application-specific needs.

PROGRESSIVESURFACE.COM

http://www.progressivesurface.com
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iXRD mini
Proto’s new, compact residual stress measurement system.

Performance and technology that will raise your eyebrows. 
Price tag that won’t.

TECHNOLOGY THAT DELIVERS ACCURATE RESULTS

www.protoxrd.com 

http://www.protoxrd.com

