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Manufacturing Process Optimization Using Open Data and 

Different Analysis Methods 
 

This study examines the effect of various Control Variables (CV) on an Evaluation Variable (EV) for 
optimizing the material removal process (machining) 

The variables examined are 𝑇௪ = Tool Wear [mm], as a dependent variable and 𝑣௖ = Cutting Speed 
[m/min], 𝑓 = Feed [mm/rev], 𝑇௠ = Machining Time [min] as factors 

Isalos version used: 2.1.2 

Scientific article: https://www.mdpi.com/2504-4494/9/4/106 

 

Step 1: Partition data according to Tool Material 
Import dataset and rename the tab to “Data”. Go to Data Transformation  Data Manipulation  
Select Column(s), transfer all columns to “Included Columns” and click execute 

 

 

Create a new tab named “TM1”, import the spreadsheet from “Data” then select only the entries with 
Tool Material = “Cermet: TiN-TaN” by going to Data Transformation  Data Manipulation  Filter 
Data, check the “Apply Criteria Filters” box and under “Equality/Inequality Criterion” select “Col9 – 
Tool Material = Cermet: TiN-TaN”, then click “Add Criterion” and “Execute” 
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Create a new tab named “TM2”, import the spreadsheet from “Data” then select only the entries with 
Tool Material = “Ceramics: TiCN-30TiB₂-1TaN” by going to Data Transformation  Data Manipulation 
 Filter Data, check the “Apply Criteria Filters” box and under “Equality/Inequality Criterion” select 
“Col9 – Tool Material = Ceramics: TiCN-30TiB₂-1TaN”, then click “Add Criterion” and “Execute” 
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Step 2: ANOVA with Cutting Speed (𝑣௖) 
Create a new tab named “Cutting Speed (TM1)” and import the spreadsheet from the “TM1” tab. To 
perform the analysis, go to Statistics  Analysis of (Co)Variance  One Way ANOVA and enter “Cutting 
Speed” as Factor, “Tool Wear” as Response Variable and then, click Execute 

 

  

 

 

 

The results are shown in the right spreadsheet:  

  

Create a new tab named “Cutting Speed (TM2)” and do the same, but import the spreadsheet from the 
“TM2” tab. Results are shown in the right spreadsheet: 
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Step 3: ANOVA with Feed (𝑓) 
Create a new tab named “Feed (TM1)” and import the spreadsheet from the “TM1” tab. To perform the 
analysis, go to Statistics  Analysis of (Co)Variance  One Way ANOVA and enter “Feed” as Factor, 
“Tool Wear” as Response Variable and then, click Execute 

 

 

 

The results are shown in right spreadsheet: 

 

Create a new tab named “Feed (TM2)” and do the same, but import the spreadsheet from the “TM2” 
tab. Results are shown in the right spreadsheet: 

 

Step 4: ANOVA with Machining Time (𝑇௠) 
Create a new tab named “Machine Time (TM1)” and import the spreadsheet from the “TM1” tab. To 
perform the analysis, go to Statistics  Analysis of (Co)Variance  One Way ANOVA and enter “Time” 
as Factor, “Tool Wear” as Response Variable and then, click Execute 
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The results are shown in the right spreadsheet: 

 

Create a new tab named “Feed (TM2)” and do the same, but import the spreadsheet from the “TM2” 
tab. Results are shown in the right spreadsheet: 

 

Final Isalos Workflow: 
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