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Preamble:  
 
Statistical Process Control (SPC) has been one of the most favorite topics of discussions and articles 
for quality professionals. Very large number of articles and books have been published on SPC. 
There is one technique that finds very little or no attention. This is PRE-Control (PC). Perhaps this 
is so because it is too simple to understand and implement!  
 
 
PRE-Control: 
 
PRE-Control is a technique that helps shop operators to control the process so that defective parts 
are not produced. Although simple to understand for even the shop operators, PRE-Control is 
statistically robust. Unlike SPC where we need 25 subgroups before we can draw control limits 
and conclusions, PRE-Control starts giving feedback about the process from the very beginning 
making it highly responsive to the process signals, that too without charting!  
 
 
In PRE-Control, the drawing tolerance is divided in three zones as shown in the figure. These 
three zones are Green, Yellow, and Red. The middle half of the tolerance is the green PC zone. 
LTL means Lower tolerance limit and UTL means upper tolerance limit. UPCL means upper PRE-
Control Limit and LPCL means Lower PRE-Control Limit. 
 
 
If Cpk of the process is 1.0, it means that the tolerance equals 6x Sigma and the mean of the 
process coincides with the tolerance mean. Sigma is the standard deviation. In such a cases and 
assuming normal distribution, we can expect that 86 % of the readings will be in the green (PC) 
zone and 7% in each of the yellow zones. Thus we can expect one out of 14 readings in yellow 
zone.  
 
See the figure below: 

PRE-Control technique helps shop operators to control the process so that defective parts are not 
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responsive to the process signals, that too without charting!  
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Thus chance of getting two consecutive readings in a yellow zone will be (1/14)x (1/14) or 1/196. This 
is the foundation of PRE-Control. Considering all 4 possible permutations of the consecutive 2 
pieces, the chance is 4/196 or nearly 2%. In other words, operator will get a signal to adjust the 
process when actually it should not be adjusted 2% of the time. 
 
 
PRE-Control Rules:  
 
To qualify set-up 
 

• If five consecutive pieces are in Green 
zone, set-up is ok to run  

• If one yellow, restart counting  
• If two consecutive yellows, adjust the 

process  
• If one reading is red, adjust the process 

 

 

 
 
Thus set up cannot be qualified unless five pieces in a row are in the green zone. If we cannot 
qualify the set up, then there is a clear signal that the process is not capable of producing parts 
within specification. In such a case, efforts must be made to reduce process variation so that 
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capability index improves. This is the power of PRE-Control. It just does not allow an incapable 
process to run. If the operator makes an attempt to continue, he/she has to check all parts as the 
set up does not get qualified.  
 
Sample two consecutive pieces A and B.  
 
• If both are green or one is yellow and the other is green, continue.  
• If both A and B are yellow on the same side, adjust the process. If yellows are on the 

opposite sides, call for help as this may require review of the process.  
• If any of the pieces is red, adjust the process. In such a case, parts produced from the last 

sampling must be inspected. 
 

 
 
 
 
Sampling Intervals:  
 
Average six sample pairs between consecutive adjustments are recommended4. Following table 
may be useful: 
 
 

Average time between process 
adjustments 

Sampling Interval for pairs 

8 Hours Every 80 minutes 
4 Hours Every 40 minutes 
2 Hours Every 20 minutes 
1 Hour Every 10 minutes 
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Impact of Cpk: 
 

 
 
 
The above graph shows the chance of getting five greens in a row for various CPk values 
assuming normal distribution and process mean equals tolerance mean. The probability drops 
sharply below CPk of 1.5. For CPk of 1.5, this is 0.88. This drops to 0.48 for CPk of 1.0. Thus for 
lower values of process capability, it becomes more and more difficult to qualify the process with 
the rule of five greens in a row forcing corrective action to reduce variation. The number of 
pieces required to qualify the process is in a way an indicator of its capability.  
 
One small-scale manufacturer was doing 100 % inspection on a part machined on boring machine 
even though the capability index was 1.96. This was because the operators were adjusting the 
process based on their judgment. The part tolerance is 25 microns. After changing over to PRE-
Control, the adjustment was far better and closer to the mean. He could then shift to sampling 
while producing defect-free parts! 
 
Gauging for PRE-Control: 
 
 

 
 

 
Sometimes, color marking can be provided on 
the gauging to make PRE-Control more 
operator-friendly. An example of air gauge 
marked for PRE-Control is shown here. 
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PRE-Control for one-sided tolerance: 
 
The following figures illustrate how to divide one-sided tolerances: 
 
Case I: Zero is the Best: E.g. Flatness, Concentricity 
 

 
 
Case II: Maximum or Minimum: E.g. Yield Strength 
 

 
 
 
Concluding remarks on PRE-Control:  
 
Although PRE-Control is very simple to use, it is not a substitute for control charts. The purpose of 
control charts is to monitor process to detect presence of assignable causes, if any. Process log is 
maintained with Control Charts making it a useful tool to understand variation with time and 
relate it to various events. PRE-Control on the other hand is a simple tool that helps to prevent 
manufacture of defective parts. It does not require any charting by the worker.  
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Dorian and Peter Shainin strongly recommend (1) that PRE-Control should be used by workers and 
special inspectors should not be provided to measure samples. They also discourage asking 
workers to make charts or tally sheets. The purpose of shop is to make good product and not 
charts or records!  
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Symphony Technologies – Software Solutions Portfolio 

 
Symphony Technologies offer good software solutions for Quality Systems and design. The 
software solutions are designed by experts in the quality and design domains. 
 

 ProMSA 
A software solution for Measurement Systems Analysis. ProMSA complies with the 3rd Edition of the MSA 
manual. The studies covered under ProMSA are: Variable Studies Stability, Bias, Linearity and Gage R&R 
(Range and Average, ANOVA and Nested ANOVA for destructive R&R Studies) as well as Attribute Studies- 
Cross-Tab kappa, Signal Detection and Analytic Study with Gage Performance Curve. ProMSA is detailed in 
coverage, yet easy to use, translating into easy acceptance on the shop floor. ProMSA gives statistical as 
well as graphic analysis that helps users gage the pulse of their measurement system without undue math 
anxiety.. 
 

 SPC WorkBench 
A software solution for Statistical Process Control, SPC WorkBench pulls together Control Charts, 
Histograms, Pareto Diagrams, Cp/ Cpk, Pp/Ppk Capability parameters, and all that is required for a effective 
integration of SPC into your operations. SPC WorkBench goes beyond plotting Histograms and Charts. 
Powerful features like Traceability provide you with the power to make studied and scientific decisions 
towards improvement of Quality. 
 

 FMEA Executive 
FMEA Executive is software for performing Process/ Design FMEA. FMEA Executive binds the organization-
wide FMEA effort into a common database oriented initiative. Differences in evaluation are ironed out, and 
your FMEAs are freed from watertight compartments of individual computers. FMEA is an organization-
wide team effort. FMEA Executive allows you to build upon accumulated knowledge base over years, and 
drives your FMEA effort towards tangible benefits.  
 

 GD&T Wiz 
GD&T Wiz is a Computer-Based learning system for Geometric Dimensioning and Tolerancing. GD&T Wiz is 
based on ASME Y14.5M - 1994. This learning system provides visually powerful, interactive and animated 
explanations that enable you to learn complex GD&T concepts with ease. Work through GD&T Wiz at a 
pace you find comfortable for learning. Trainers can use GD&T Wiz as a powerful aid to explain complex 
concepts. 
 

 Quincunx SPC Simulator 
A software toy, to train and learn Statistical Process Control through Experiments. SPC fundamentals are 
learnt and remembered over a longer term if you learn in an experimental and exploratory manner. 
 
 
All solutions from Symphony Technologies are available for evaluation download from our web site. Visit 
www.symphonytech.com to explore software solutions, freeware utilities and a solid knowledge base in 
Quality Technology and Design. 
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