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1 Introduction

There are many parameters involved in shot peening. Among them are: The shot speed, the size,
shape, nature and hardness of shot, projection angle and exposure time. This multiplicity of pa-
rameters makes the precise control and repeatability of a shot peening operation very problema-
tical. For this purpose, research was carried out to develop a more comprehensive and easier
method of controlling these parameters. Present investigation gives a detailed discussion of the
development of various methods of controlling shot peening parameters and proposes also a
promising method which is called “Interactive Almen Round Method”.

2 Chronological Development in Shot Peening Process Control

Shot peening control aims to either reproduce a previously-established intensity of peening or to
induce a specified level of peening intensity. Control of shot peening operations for strain har-
dening is currently achieved by means of Almen gauge system or “Almen Strip” system. The
“Almen Gauge” introduced by J. O. Almen in 1943 has served the shot peening industry very
well. Rectangular steel strips of controlled chemical composition and thermal history are shot
peened whilst being held flat and deflection of the strip on release is measured .The deflection
from flatness is Almen arc height H , being measured using an Almen gauge and is presented
for strips with a choice of three different thickness. These three thickness accommodate the
wide range of peening intensities that need to be used for different applications. No doubt, Al-
men strips have proved out to be the only means to set up the shot peening parameters for diffe-
rent materials and applications But apart from having such extensive usage, Almen strips do
have some limitations. They are work intensive like clamping and unclamping (tightening/loo-
sening). This is a time consuming procedure and regarding details there are very many tricky
mechanical process effects in respect of accuracy and application. Apart from these limitations
for taking one set of reading we need at least 4-5 strips to establish a saturation curve.

Until 1993 this method was the only method, but in 1993 the term “Interactive Shot Peening”
(1) came into existence and at that time lot of work have been done on this particular field. An
initial attempt to produce an interactive peening intensity measurement device (2) involved the
use of standard Almen strips but without the standard four screwed securing procedure. This de-
vice incorporated LVDT (Linear variable displacement transducer) for sensing and measuring
the deflection of strip continuously. This method was reliable and fast but the main problem
with this method was that LVDT was very sensitive to long term damage.
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Further development on LVDT based devices had given a device in which a screw down ring
presses the circular test disc against a recess in the disc holder. An LVDT is secured in the disc
holder by means of a grub screw and the output fed to a displacement recorder. The screw down
ring and disc holder afford excellent protection for the LVDT. This device was more versatile
and accommodating for wider range of peening intensities.

To further improve this device masking washers were used to expose different areas to the
incoming shot stream. These fit on top of the disc. This technique is in regular use for research
and development purposes, but the LVDT itself is relatively bulky and too delicate and has to be
carefully protected from high-velocity shot.

After this LVDT method a new development in monitoring device (3) involves the use of
clastically—strained arm carrying a strain gauge that is in contact with a disposable steel disc. As
the disc deforms, due to peening, the arm relaxes with consequent strain gauge signal changes
being continuously chart-recorded. The very high sensitivity of this strain gauge device allows
very small changes in intensity to be detected. This method used test specimens which were
made of simple mild steel rather than the very hard steel of original Almen Strips.

3 Alternative Method (‘“Almen Round” Technique)

Pertaining to above-mentioned limitations of the “Almen Strip” technique and other methods,
the present presentation proposes the concept of having an alternative test piece, the “Almen
Round” with an unique on-line monitoring of shot-peening process. This system (predecessor
was the “Impact Sensor” (4), established in centrifugal peening / blasting applications) facilita-
tes the use to mount Almen Rounds in a special fixture, having a sensor (for convexity measure-
ment), which displays the values of convexity on a digital monitor. The most outstanding
feature of this system (5) is that everything is online, i.e. we can see the increasing arc height,
the saturation curve, on the monitor.
Procedure: This method involves two steps for any set of readings which are:

1) Setting the arrangement: In this step we have to make all arrangements which include tigh-
tening of an Almen Round with swivel nut using simple hand force, plugging in the moni-
tor and linking monitor with the sensor head arrangement.

2) On-line reading: In this step we expose the sensor head with the fixed Almen Round to the
shot process and read the increasing arc height with the help of the monitor simultaneously
or have the event e.g. software processed.

4 Constructional Details

This arrangement has in minimum 4 elements: The test specimen, the sensor head, the monitor
and calibration disks A, N and C.

4.1 The Test Specimen (Almen Round)

The test specimen or so called Almen Round (Fig.1) is a cut out from a standard Almen strip of
either A, N or C—thickness and of original quality Premium. The precision Laser-cut operation















