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News Release

Residual Stress Measurement for Quality Control of

Shot Peening by Lambda Research

The magnitude and depth of the layer of compressive
residual stress produced by shot peening is critical to achieving
increased component fatigue strength. Although the Almen strip
provides a practical means of monitoring the intensity of shot
peening, the Almen strip arc height depends upon the area under
the stress-depth plot and is not sufficient to guarantee both the
magnitude and depth of the residual stress distribution produced.
The subsurface stress distribution must be measured for reliable
quality control of shot peening.

The best developed and most accurate means of measur-
ing shot peening residual stress distributions with depth is by
x-ray diffraction (XRD)'. XRD procedures have been established
by the SAE?, and have been widely used since the 1970’ for the
determination of subsurface stress distributions in automotive
and aerospace applications.

Non-destructive surface residual stress measurements
alone are not adequate to determine whether a part has been shot
peened properly’. Surface residual stresses simply are not indica-
tive of the processing history. Similar surface residual stresses
do not insure similar processing, as demonstrated in Figure 1. To
adequately determine both the magnitude and depth of the com-
pressive layer produced by shot peening, measurements must be
made as a function of depth.

Lambda Research has developed novel automation tech-
nology* which allows subsurface residual stress profiles to be
obtained accurately and cost effectively. It is now possible to
determine full stress distributions for quality control and process
development in routine applications of shot peening to a wide
range of materials, including steels, nickel, titanium and alu-
minum alloys.
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Figure 1. Variation in depth of the stress distributions produced by shot
peening and grinding.

BENEFITS
The availability of residual stress measurement for quality
control of shot peening offers numerous benefits:

Manufacturing Consistency

Uniform residual stress distributions produced by shot
peening can be achieved, improving production efficiency,
reducing rejection rates, and lowering overall manufacturing
Costs.

Improved Component Life
Quality control testing can virtually eliminate field fail-
ures, reduce warranty costs, and assure customer satisfaction.

Process Optimization

Residual stress testing allows informed engineering deci-
sions for the optimization of the peening process. Peening para-
meters can be chosen to produce the depth and magnitude of
compression giving the best fatigue life at minimum time and
cost.

Objectivity
With the use of an accredited independent laboratory,
results are accurate, timely, and accepted worldwide.

QUALITY ASSURANCE

Lambda Research is the leading independent laboratory
providing x-ray diffraction testing services for over twenty
years. Thousands of individual residual stress studies have been
performed for virtually every major automotive, aerospace, and
nuclear manufacturer. All of the apparatus, software and proce-
dures employed conform to SAE and ASTM standards, where
applicable. All calibrations are performed to ASTM E1426 for
the determination of x-ray elastic constants and instrument
alignment is verified to ASTM E915. Residual stress measure-
ment methods conform to SAE J784a.

Lambda Research is accredited by the American
Association of Laboratory Accreditation and is certified by the
principal automotive, aerospace and nuclear manufacturers,
Results are provided directly to the client and all data are
archived indefinitely. The Quality Assurance program at L.ambda
Research is registered to ISO 9002, insuring international recog-
nition and acceptance.

SAMPLE REQUIREMENTS

The samples submitted for residual stress analysis may be
either shot peened coupons or actual components. The coupon,
or portion of the sample tested, must fit in an envelope of
approximately 2" x 2" x 1". Residual stress measurements are
made at a single position and direction on the face of the com-
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ponent as a function of depth. The direction and location of
measurement must be specified when the samples are submit-
ted. Contact the laboratory for detailed requirements.

Full components such as gears will be sectioned to
reduce them to the required coupon dimensions dictated by the
automation apparatus. Strain gage monitoring of, and correction
for, sectioning stress relaxation is available. For non-automated
measurements on any sample geometry, either in the lab or
field, contact LLambda Research at (513)561-0883.
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4. Patent Pending

Roy A. Blomquist
Fabricator & Finisher

Independent builder and designer of
shot peening machinery. Over 35 years
experience building machinery for a
major shot peening company.

Now offers a wide variety of
machines as well as machine design
and consulting service. Standard
machine designs available: the 613+,
2-Station Flip Flop, ID Vertical
Launch, Gantry (Up to 24 nozzles),
Feed Through Machine.

1725 Arredondo Grant Rd.
Del.eon Springs, FL 32130

(904)734-7211

Bingo No. 35

Screening, Separating, Analyzing

...Rotex Does It All

ROTEX

for solid/solids
separations

ROTEX Screeners are self-contained, high
production machines for accurately sep-
arating dry materials by particle size.
Through the combined actions of the unique
gyratory motion of the horizontal screen
surface and the positive screen mesh clean-
ing system, ROTEX Screeners provide unu-
sually high efficiency and productivity.
ROTEX Screeners are offered in over 100
standard models with one to five screen
surfaces, for separations with openings
from ¥2" to 325 mesh, and intwo basic types:
1. Automatic-Tensioning models, including
sanitary, ail-metal designs.

2. General-Purpose totally-enclosed mod-
els for applications not requiring all-metat
construction.

As a result of continuing development,
ROTEX INC. manufactures screeners for
hundreds of applications, including agri-
cuitural products, food products and ingre-
dients, forest products, chemicals and plas-
tics, pharmaceuticals, abrasives, powdered
metals, non-metallic minerals, etc. Ask for
Catalog 209 and application information,

GRADEX

for automated
sieve analysis

New generation GRADEX2000 analyzes dry
granular materials automatically, permitting
frequent and timely monitoring of material
for better quality control—without addi-
tional manpower! GRADEX2000 eliminates
traditional labor-intensive methods of sieve
analysis, using the same standard round
test sieves and rotary/tapping motion com-
monly used in manual methods of sieve ana-
lysis.

GRADEX2000 automatically...

¢ Classifies and weighs each size fraction

* Calculates and stores weight values

* Presents analysis data in graphic or tabu-
tar format, on monitor or printout.

* Stores data in GRADEX data base.

* Connects with other computers through
RS-232C interface to facititate SPC.

GRADEX2000 is cost-effective for as few as
5-10 tests per day. For details, call Roger
Robins, our Gradex Specialist, at 513-541-
1236, or Fax 513-541-4888. Request Catalog
229,

To reach the ROTEX specialist nearest you, call TOLL-FREE 1-800-453-2321,
ROTEX INC., 1230 Knowlton Street, Cincinnati, Ohio 45223-1845 U.S.A.

ROTEX INL.
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ROTEX INC.-Manufacturers of ROTEX Screeners for over 80 years.
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