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SPC and the Almen 
Successful Shotpeening Using 

SPC 
If you can't produce consistent 

Almen strip readings, how can you 
produce consistent product? This 
article will show how simple proce- 
dures can be used to insure consis- 
tent production in conformity with 
manufacturing specifications. Use of 
these techniques will reduce costs 
and increase productivity and qual- 
ity. 

Manufacturing in the past has 
attempted to meet production re- 
quirements by using the sorting 
process. Eventually, if not enough 
good units were produced then mar- 
ginal units were shipped to meet the 
schedule. When it became neces- 
sary to use all, or nearly all, of the 
production batch in order to meet 
quotas the acceptance of deviation 
to specifications was , ved. In- 
stead of using specificm,:i~s to in- 
sure that all parts met requrrements, 
producers tried to change specifica- 
tions to increase output. 

In today's quality conscious 
market the issue now is how to pro- 
duce parts with as little variation as 
possible. In fact, the inspection proc- 
ess itself could be eliminated, pro- 
vided the manufacturer could pro- 
duce virtually uniform product. This 
can only be achieved by m d v i n ~  
and eliminating the sources of vari- 
ation in the process. The producer 
must eliminate, or greatly reduce, 
sources of extraneous excessive 
variation. 

The concept of control in vari- 
ation leads us to a way to achieve 
this uniform production. While every 
process exhibits variation, some dis- 
play controlled variation and others 
exhibit uncontrolled variation. 

The controlled variation is char- 
acterized by a stable and consistent 
pattern of variation over a time pe- 
riod. Any variations that occurred 
are regarded as chance or random. 

On the other hand, uncontrolled 
variation is characterized by a pat- 
tern of variation that changes over a 
period of time. These are not ran- 
dom, but rather, assignable causes, 
or special causes. 

How SPC Improves The Process 
When a process displays con- 

trolled variation it is classified as 
stable and consistent. Variations 
exist that are inherent in the process 
itself. Therefore, to reduce the vari- 
ation, the process itself must be 
changed. 

The other case, uncontrolled 
variation, is changing over time, 
being inconsistent and unstable. The 
variation has nothing to do with the 
way the process was meant to work. 
The solution is to identify and re- 
move the assignable, or special, 
causes. 

These two approaches are radi- 
caily diff erenf. The second will try to 
make the process consistent. The 
first will try to modify a consistent 
process. The choice depends upon 
the type of varration prescqt. The 
first step for imp,:: v i ' "  < i ,  is to 
determine whether or not the proc- 
ess has controlled variations or un- 
controlled variations. This is where 
the control chart helps. 

The goal of continuous product 
improvement results in ac-a 
S -tical ~ rocess  control 
and ~roduct ion of 100% conform- 
jna Darts, Neither achievement is 
permanent and both are reversible. 
The combinations lead to four cate- 
gories that summarize the process: 

Ideal State: Process in control- 
1 OOoA conforming parts 
Threshold State: Process in 
control - some nonconforming 
parts 
Brink of Chaos: Process out of 
control- 1 OOohconforming parts 
Chaos: Process out of control- 
some nonconforming parts 

Strip 
The ideal state implies that all 

of the product is suitable for the in- 
tended purpose, and since it is in 
control the variation present is con- 
sistent over time. This process will 
produce good product hour after 
hour, etc. as long as it remains in 
control. 

1. The process must be inher- 
ently stable over time 
2. The manufacturer must 
operate the process in a stable 
and consistent manner and no 
arbitrary changes are allowable 
3. The process average must be 
set and maintained at the proper 
level. 
4. The natural tolerance must be 
less than the specification toler- 
ance for the product. 

Since all process tends to migrate to 
chaos (entropy), it is absolutely es- 
sential to ~ontinuouslv monitot the 
process with ccntrci chaes. The pro- 
ducer must identify the effects of en- 
tropy and the presence of special or 
assignable causes. No othertool will 
reliably and consistently display the 
information as the control chart. 

The SPC Control Chart 
The SPC control chart is used to 

show the average performance and 
range of values. These two indica- 
tors will help describe the process 
and identify controlled or uncontrolled 
variations. 

The sample size, n, is chosen to 
provide averaging of values, or loca- 
tion of the process. Typically two to 
five samples are used. The differ- 
ence between the maximum and 
minimum sample describe the range 
and will provide a measure of proc- 
ess dispersion. 

The control chart shows a col- 
lection of data and the results that 
are plotted over time. The upper 
chart is the average of the sample 
group, and the lower chart is the 
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range. Interpretation of the data is 
needed to indicate whetherthe process 
is in control or not. The chart should 
show p in ts  above and below the aver- 
age line. Although the points may lie 
within the limits, a trend of points may 
indicate special or assignable causes 
are present which can lead to unpre- 
dictable future results. 

The technique of successful con- 
trol chart interpretation is outside the 
scope of this article. For additional in- 
formation see "Understanding Statisti- 
cal Process Controln by Wheeler and 
Chambers, available through The Shot 
Peener. 

The use of control charts to monitor 
the shot peening process is only a first 
step required in a complex process. 
However, knowing whatthe Almen strips 
are doing is a powerful tool in observing 
the process. Additional tools, such as 
targeting, coverage, continuous moni- 
toring of speed (air pressure or wheel 
rpm) and shot flow rate, also need to be 
used. Remember, only those processes 
operated with control charts are likelyto 
achieve and maintain the ideal state. All 
others are subject to deterioration and 
chaos. 

AVERAGES 

RANGES 

Copytight ,';: 1884 Statistical Process Controls, lnc. 
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