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Abstract 

Shot peening and its measuring tool "Almen procedure" are chained together ever since. As the 
process of shot peening has been improved considerably and niuncrous variations have been de- 
veloped in the past 60 years, rio real effort can be noted on the measuring side, at least not for 
industrial application. Other possibilities such as X-ray diffraction, Barkhausen noise principle 
and others have not been able to meet industrial needs so far. Statistical process control tries to 
solve tlie problcm from a clif'ferent point of view. The creation of new residual stress evaluation 
metliods is still a challenge to scientists. All people involved in shot peening, regal-dless of ori- 
gin or tradition or commercial affiliation should feel free to raise new idea .  This for the reason 
to make shot peening more economical, more simple, more reliable arid to expatic1 this tecliliolo- 
gy into the field oS further irrclustrial applications. 

2 Present Situation vs. the Engineer's Dream 

Consider toclays daily procedure, e.g., in a maintenance and repair peening worltshop: The qua- 
lified operator gets a work-piece and some papers s~1c1-1 as part drawings, job instructions, pho- 
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machine with 111edia nianageliient, some riieasuring gear and special tools and is supposed to do 
liis or her job ~rncler Sirll responsibility. 

Happily, the operator will pit? up a d i~~ i i~ i i y  to simulate the work-piece to follow. He or she 
will put up Alnien blocks, will i~istall tlie strips, will do the ~iieclianical setting and tlie setting 
for a first life ~ L I I I .  Following that, the operator will go into the comliionly known Almen proce- 
d ~ ~ r e  and after repeated test runs, will be satisfject with the results acquired wit1 all the parame- 
ters. Then the set-up with the origiml part and the effective peening process are to follow. After 
that, rigging down, co~npletion of paperwork and that's it. 

As experience of over half a century show, this works quite well and even at acceptable costs. 
But the component design engineer works, or should work, with residual stress-depth profiles 
and varioi~s surface conditions, at least when he or she is concerned about fatigue. This means 
true physical figures, that can be evaluated and also measurecl on the effective work-piece. And 
these figures must be found again in the workshop, must be recognizable on the work-piece, be- 
fore or after a treatme~it. This is the aim that should be taken into colisideration ovcr the next 
few decades. Then and only then, we will have the standard of   no st other industrial measuring 
processes, in other words: 

1 .  Step: Actual value measured 
2. Step: Process performed 
3. Step: Desired value measured (aim of process) 



Certainly, the task is not simple, and was not even possible in the past. However, with the 
fast development in micro and electronic engineering, all involved people should support this 

Table 1: Possible evaluation methods for shot peening-induced residual stresses 

a Principle: 

b Technique: 

Destructive Non-destructive Simulated 

Fatigue testing Physically scien- 
(and exotic) tific 

Direct Mechanical Indirect resource rela- 
ted 

c Procedure: Lifetime test run Examination pro- 
cess 

Process related intensity 
and coverage set-up 
copied over to original 
partShort interval 5pecific 
conformity check after 
time periods 
(4 hrs . .) 

Process control based 
Machine calibration 
and transformation to 
part 
Longtime interval stan- 
dard 
conformity check after 
time periocli ( I shdt . .) 

d Tools: Materials teitmg X-Ray1Neutro1-1 
machinery and Magnetism 

based in st^.^) 
"XRD, BNA" 

Metal plate with defor- 
mation measuring equip- 
nlent 
"PDT" 

Seniors with intelli- 
gent software procei- 
smg 

"SPC" 

e Main utili- 
zation: 

f Reliability: 

Research Research and 
Industry 

Intlustrial production Industrial production 

Very high high Can be raised to accepta- En-ori are n i i n im~~ed  
ble level 

g Accuracy: high good wffic~ent, t'irlly human sufficient, partly hi~man 
resource depencltng resource depending 

i~ fiardware 
costsC) 
(EUR) : 

Lk to 50k + part 70k to 300k 
instr~iment 

I to 3 k for equipment 5k to 30k 
0.5 to 2 for 1 piece plate machine outf i t  

i ~osts")per 
single test 
(EUR): 

high to very high high 
value of part + 200-600 
processing 

little docs not apply 
10 to 70 (inteniity and 
coverage by Almen Strip) 
5 to 10 (intensity and 
coverage by Alrnen 
Round = iinconini~on)) 

k Trend of 
application: 

Constant Increasing 

no high 

Fading ? Increasing 

1 Future 
develop- 
ment poten- 
tial: 

little high 

m Standardi- 
zation: 

does not apply partly 
( ASTM/S AE) 

Almen Strip = extensive no 

Remarks: ") to give just a fragmentary idea 
''I X-Ray also used partly "destructive" (electropolishing) to compensate for the disad- 
vantage of low penetration depth 

all monetary figures are very approximately due to the wide range of productlmake 
variations (validity yeas 2002, 1 EUR - 1 US$) 














