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Adaptive Job Control Planning (AJCP) with the expert system MICRONITE 

 
(Machine-specific, Process Adaptive planning is a practical alternative to APQP) 

 
•     Define critical and major drawing dimensions, tolerances, go-no/go and attributes  (visuals) 
•     Select machine type, define tool layout with tool positions and link finishing tools to related dimensions  
•     Select the “Comp and change” model for decision to “how much to compensate” change or re-sharpen tool, etc. 
•     Assign Special Groups of dimensions and tolerances for process monitoring 
•     Select the process control model for individual characteristics, choose sample size and sampling frequency 

(fixed or adaptive) 
•     Select sampling design and acceptability criteria for GMPa (Gaging, Machine set-up and Process acceptance)  
•     Assign “Off-line” acceptance sampling for inspection by variables 

 

Drawing dimensions are linked to finishing tools.  

Sampling design and acceptability criteria are 
selected for close-tolerance  critical characteris-
tics  

DriftControl is applied to processes with unstable tool wear rates. 

The process control model is selected from the template                          
containing 6 types of models. 

GMPa (Gaging, Machine set-up, and          
Process acceptance) 

BandControl is used for compliance with customer-
requested Cpk value  

Length and 3 OD’s are assigned to the 
shave tool  

When process change (re-sharpening) is re-
corded, the system will require measurement of 
all tool bonded dimensions 

(Typically, it takes 5 to 10 min to complete AJCP) 
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Multi-spindle set-up acceptance 

       Results of set-up measurements, conclusions derived from them and following corrective actions determine to a large 
extent whether easy or difficult-to-control processes lie ahead. If basic sample variation which includes gaging variation, 
within-part variation and within and between-spindle variation doesn’t exceed 15-20% and centering of tool-bonded dimen-
sions is accepted by the system, control of tool wear becomes the only potential problem. The usefulness of statistical set-up 
acceptance is not arguable but flexible and precise tools were not available before the expert system MICRONITE was de-
veloped.    
       Multi-spindle set-up acceptance includes three major elements: 

1.   GMPa (Gaging, Machine set-up and Process acceptance) 
2.   Group capability acceptance 
3.   Variation controlled PPAP 

 
All three elements are necessary to use for new jobs or repetitive jobs with chronic problems. A well-designed set-up accep-
tance assures that the critical characteristics will be thoroughly measured and unnecessary process adjustments during a pro-
duction run will be avoided.  

GMPa (Gaging, Machine set-up and Process acceptance) for critical characteristics 
The purpose of GMPa is to estimate causes of sample variation and accept machine and process capability prior to a pro-
duction run.  At least one close-tolerance dimension should be fully examined after set-up, others can be put on reduced 
inspection or “skip PPAP” 

Spindles are sorted by the   
sample’s MAX value 

Sampling design in-
cludes gaging repeat-
ability (trial #1), ma-
chine capability where 
rows represent be-
tween-spindles repro-
ducibility and columns 
represent wi thin-
spindle repeatability 
(trials #2 thru #7) and 
process capability 
(trials #7 thru #10, ran-
dom sampling from 
1,000 pcs produced).  
Samples of consecu-
tive and random pieces 
are separately grouped 
and  s ta t i s t i ca l l y       
analyzed.  

Consec. 

Random 

A machine capability matrix reveals                     
“a bad spindle (#3)” which is responsible for     
rejection of process capability 

Group “4” contains 5 consec u-
tive pieces for each of the          
5 spindles 
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#3 LTH 9.59000/ 9.42000   -- Breakdown tool

Adjustment Tool change Resharpening 

“One of the Most Powerful Features in Micronite is Process Adaptive Control.”  

Three operators were involved in a two-week 
zero defect streak.  Process changes were 
made strictly under guidance of MICRONITE.   
Prior to MICRONITE, adjustments, re-
sharpening and tool changes were made 2-4 
times more frequently.  Both critical tools 
(shave and breakdown) are running close to 
Six Sigma as oppose to three sigma before 
MICRONITE.  

Dr. Birman defines machining models as uni-
directional, non-linear, non-repetitive, asym-
metrical relatively to spec nominal and unsta-
ble in sample variation.  The combination of 
these components and their contribution into a 
tool wear curve is unique for every tool run.  
These charts illustrate the multitude of ma-
chining models for a single tool.                 
MICRONITE’s artificial intelligence allows to 
recognize tool wear patterns and stop proc-
esses before excessive tool wear starts. 
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OD 14.1000/ 14.0300  

SHIFT #1 
OD 12.4800/ 12.3950 OD 15.8200/ 15.6200 

“Warning” was released for smaller  
diameter with 0.085 mm tolerance.   
After the next sample the tool was 
re-sharpened.  

Part growth was allowed until 
“Warning” was released due to 
closeness to upper spec limit.    
Re-sharpening  returned readings 
to spec nominal.  

OD 14.1000/ 14.0300  
SHIFT #2 

OD 12.4800/12.3950  OD 15.8200/15.6200  

Shave Tool 

A ‘Stop’ decision is issued by     
MICRONITE due to increase of 
sample variation. 

 MICRONITE is a Master of Group Modeling 

re-sharpening re-sharpening 

Part growth for a larger diameter 
was not visible.  Good job of a  
process engineer! 

Shave Tool 

Sample variation is dramatically 
reduced after re-sharpening. 

Theoretical machining models and common knowledge 
are not necessarily helpful in zero-defect control of a     
cutting tool.  In this example: MICRONITE recognized 
different tool wear patterns and determined the risk of   

defects for related dimensions   machined by the same 
shave tool.  Decisions to re-sharpen a tool are made for 
one or another dimension regardless whether it’s larger or 
“most close tolerance” dimension.    


