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Metals:  

Heat Treatments 
Process: A job lot heat treatment furnace with electric heat source 

and sophisticated electronic control. 

Objectives: Increase throughput (reduce cycle time) while meeting 
quality constraints.  Reduction of cycle time is also aimed at 
reducing energy costs. 

Results Summary: The average cycle time was reduced by about 
10%, increasing throughput and reducing energy costs.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Optimizing the Scorecard implies satisfying constraints (not shown) 

 
Process: 

 
Heat 

Treatment 
 
Run time: 7 days 
Analysis: 2 hrs.  
 

Temp. (Deg F) 

Rate of Rise (Deg F/Min.) 

Rate of Rise (° F/Min.) 

Adjusted (Control) Inputs

Brinell Hardness (Scale) 

Scorecard: balance of yield, 
cycle time and variation 

Outputs, Outcomes 

DECISION INPUT/OUTPUT DIAGRAM 

Hold Time (Hrs) 
Total cycle time (Hrs) 

Uncontrolled  Inputs 

Furnace Load (lbs) 

Shape Ratio Factor 

Micro Cracks (%) 


