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Henry O. Fuchs, internationally known expert on
fatigue in materials, died Tuesday, Jan. 17, at
Stanford University Hospital following heart
surgery. He was 81.

A Stanford professor of mechanical engineering
since 1964, Fuchs and John Almen of General
Motors pioneered the process known as shot
peening, where metal parts are bombarded with
thousands of peliets.

This process has been widely used to strengt-
hen car bodies, springs and engines. It also led
to the use of aluminum wings in B-52 bombers
and other aircraft.

Between 1936 and 1978, Fuchs obtained 24
patents for shock absorbers, steering linkages,
power take-off mechanisms, car doors, coil
springs and shot peening devices.
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Quantification of the effects of various levels of
several critical shot peen process variables on
workpiece surface integrity and the resultant
effect on workpiece fatigue life behavior,

Roger S. Simpson and Gordon L. Chiasson
Advanced Material Process Corporation Flight
Dynamics Laboratory

Air Force Aeronautical Laboratories Air Force
Systems Command

Abstract: The purpose of this program is to
acquire a statistical data base from which a
mathematical model can be established to
define the fatigue behavior of several materials
that were prepared with various levels of shot
peen process parameters. The objective of the
model is to establish those shot peening
process parameters that will produce optimum
fatigue behavior in a variety of commonly used
materials.

During the program, fatigue performance data
was collected from 1148 specimens made from
11 materials. Shot peening parameters included
variations in shot intensity, shot media and size,
Almen saturation, broken particle content,
impact angle and initial specimen surface con-
dition. The fatigue performance data indicated
that an optimum fatigue life could be obtained
with variations in intensity. Typically, refatively
low levels of shot peening intensity produced
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Fuchs was co-author with R I Stephens of a
widely used text, Metal

published in 1980. He also wrote, edited or
supervised the production of more than 200
case studies now used in engineering schools
across the country. Case studies help students
learn that " engineering is not a neat and
concise profession,” he once observed. Case
studies show "the lack of information, unexpec-
ted conclusions and the extreme importance of
non-technical and illogical aspects which face
an engineer every day.”

Born May 27, 1907, Fuchs received his diploma
in Latin and languages at the University of
Strasbourg, France, in 1923 and his diploma in
philosophy there in 1924, He received his
diploma in engirieering in 1929 and his doc-
torate in 1932 from the Technical University of
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the longest fatigue life and increased peening
coverage and intensity reduced the life; in some
cases, dramatic decreases in life occurred with
increases in coverage.

An important realization that should be derived
from the Phase | and Phase Il data as well as
other technical publications, is that the very
simple charts that can be found in a majority of
military and industry specifications listing presc-
ribed peening intensity ranges are clearly ina-
dequate for prescribing shot peen process as a
means of reliably reproducing certain desired
levels of workpiece fatigue strength bensfit,
several factors above and beyond material type
and hardness must be considered. While ele-
gant-in their simplicity, arriving at optimal shot
peen parameter values and insuring that the
desired benefit level is attainable at both ext-
remes of cumulative acceptable process
variable tolerance limits is technically a much
more complex challenge than the typical milit-
ary andfor industry specification's table of
prescribed peening intensities would indicate.

It is important to note that the authors in no way
suggest using the optimum shot peen process
variable values defined for the test conditions of
either Phase | or Phase Il of this program as
universal prescription for intensity optimums on
the material types investigated. The workpiece
chemical and physical characteristics and the
particulars of the operational load and oper-
ating environment for the workpiece in question
must be taken into consideration.
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Karlstruhe, Germany. His thesis was on "The
Effect of Shock Absorbers on Ride.”

He was an engineer with General Motors from
1988 to 1945, designing shock absorbers used
in Buicks for many years. He was president of
Metal Improvement Co. in Los Angeles from
1946 to 1960, where he made many important
contributions to the shot peening process. He
became professor emeritus in 1973, but con-
tinued lecturing until the mid-1980's and advi-
sed students on design projects and research
until shortly before his death.

Following is a list of Dr. Fuch's publications and
patents in the area of shot peening. Copies of
those publications marked with an **" are
available through The Shot Peener library. The
Shot Peener library welcomes additions of
those publications not currently on file.

“"Model Laws and Tests for Predicting Perfor-

mance” Product Engineering, October, 1942

“Notes on Secondary Stresses in Volute
Springs” Trans. of ASME, Vol. 65, No. 5, pp.
543-551, July, 1943

“A Design Method for Volute Springs"

SAE Journal Transactions, Vol. 51, No. 9, pp.
317-328, September, 1943

“Volute Spring Design Data”
Product Engineering, February, 1944

*'Measurement of Residual Stresses in Torsion
Bar Springs” H. O. Fuchs, B. L. Mattson

Pr
Analysis Vol. IV, pp. 64-73, 1946

*"Trapped Stresses,”
1948

Machine Design, July,

“Three Methods of Spring Stress Calculation”
The Mainspring, February, 1948

“What Goes on in a Spring During Presetting?”
The Mainspring, April, 1949

*"Research and Development in a Peening Job
Shop"

Reprint of a paper, presented at meeting of
Division XX of the SAE, ISTC Committee,
Homestead, Virginia, October 25, 1956
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*'Shot-Peening Effects and Specifications”
ASTM Special Technical Publication No, 1986,
pp. 22-32, 1956

*'Shot Peening” H. O. Fuchs and E. R. Hutchin-
son, Machine Design, February 6, 1958

*"Techniques of Surface Stressing to Avoid
Fatigue” Chapter 9 of book, Metal Fatigue

*"Forecasting Fatigue Life of Peened Parts”

Metal Progress, Vol. 83, No. 5, pp. 75-78,
116-120, May, 1963

*'Shot-Peening of Springs”  Spring Magazine,
Vol 2, No. 1, May, 1963, pp. 16-20

*"A Set of Fatigue Failure Criteria” Trans. of the
ASME, Vol. 87, Series D, No. 2 June, 1985

“Prestressing and Fatigue"

Metals Engineering Quarterly, Vol. 6, No, 3, pp.
59-62, August, 1966

“Analysis of Nonpropagating Fatigue Cracks in
Notched Parts with Compressive Mean Stress”
T. L. Gerber and H. O. Fuchs, Journal of

Materials Vol. 3, No. 2, pp. 859-374, June, 1968

“Minimum Weight Springs” Proceedings Third
Aerogpace Meachanisms Symposium

JPL, Pasadena, October, 1968

*"'Self-stress Concentrations”, R. H. Todd and

H. O. Fuchs Experimental Mechanics, Vol. 11,

No. 12, pp. 548-553 December, 1971

“Prediction of Fatigue Crack Growth under
Irregular Loading” D. V. Nelson and H. O. Fuchs,

Eatigue Crack Growth Under Spectrum L.oads
ASTM STP595, June, 1978

“Shorteuts in Cumulative Damage Analysis”
(with D. V. Nelson, M. A, Burke and T, L.

Toomay) in  Fatigue Under Complex Loading

R. Wetzel, ed. pp. 145-162, SAE 1977

“Predictions of Cumulative Fatigue Damage
Using Condensed lLoad Histories” (with D, V.,

Nelson), in Fatigue under Complex |.oading, R.

Wetzel, ed. pp. 163-188, SAE 1977

“Nominal Stress or Local Strain Approaches to

Cumulative Damage” in Fatigue under Complex
Loading, R. Wetzel, ed., pp. 203-207, SAE 1977

“Fatlgue Research with Dlscnmtnatmg Speci-
mens”
Structures  Vol. 2, pp. 207-215, January, 1980

*Metal Fatigue in Engineering H. O. Fuchs
and R. |. Stephens, Wiley, New York, 1980

*"Strength of Peened Parts”

Shot Peening, Proceedings of First International

Conference, A. Niku-Lari, ed., Peragom, 1982

*'The Effect of Self- Stresses on High Cycle
Fatigue” luation
Vol. 10, No. 4, pp. 168-173, July, 1982

*'Defects and Virtues of the Almen Intensity

Scale” Shot Peening - Proc. of the 2nd Inter
national Conf,, H. O. Fuchs, ed., SAE, 1984

"Visualizing Tensors and the Relation of Mohr's
Circles to Ellipsoids of Stress and Strain”

Proc. ASEE Annual Conference 1984, pp. 1137
1139

“On the Definition of Planes of Maximum Sheai

Strain® Multiaxial Fatigue, ASTM STP 853,

K. J. Miller and M. W. Brown ed., pp. 5-8

“Shot Peened Surfaces”

, J. Bralla, ed.
pp. 8-101 to 8-105, McGraw Hill, 1986
“Shot Peening,” Mechanical Engineer's Hand-

book M. Kutz, ed., John Wiley & Sons, 1986
H. O. Fuchs and V. M. Johns, Journal of Testing
and_Evaluation, Vol. 18, No. 3, pp. 276-279,
May, 1988

"Profiles of Self Stress and of Load Stress at
Notches” (with S. B. Lee), Fatigue 87, Proc.
3rd Intnl. Conf. on Fatigue, R. O. Ritchie and E.
A Starke, eds., pp. 1009-1018, EMAS, 1987

PATENTS:
*2,881,506 Shot Peening Aparatus 1959
*2,933,802 %%re)try Type Peen Forming Machine

*2,968,086 Reciprocating Apparatus 1960
*2,982,007 Shot-Peening Machine (with Nesin)

2,998,242 Stress Equalized Coil Spring 1961
(with Schwarzbeck)

3,004,584 Panel Forming Equipment 1961
3,086,278 Peening Apparatus and Method 1963
*4,102,176 M & A For Measuring Intensity 1978
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- Improved Size
- Improved Shape
— Consistent Hardness
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() Manufactured specifically for today's ;

- High Quality
- High Reliability
- High Techmnology
Shot peening applications.

: () Carbon and Stainless steel shot offering significant advantages:
- Consistent Chemistry .
~ Longer Life

- Cost Savings

@ SHOT @

— A PRODUCT OF THE PREMIER SHOT COMPANY -

() For additional information contact:

PREMIER SHOT COMPANY INC.

1203 West 65th Street
Cleveland, Ohio

Phone:

44102 Fax:

216/651-6758
216/651-6331
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