README File 
Contact – Shreyes Melkote, shreyes.melkote@me.gatech.edu
Method(s) – We created three synthetic datasets consisting of axisymmetric 3D CAD models of parts machinable by turning, grooving, and chamfering operations carried out on a lathe. These part shapes in the dataset generally follow the basic feature generation approach described by Peddireddy et al. (see Data Source). The starting geometry of parts in all three datasets was a solid cylinder. We set the length of the cylinder to 100 mm, while the diameter was varied from 10 mm to 100 mm to produce the parts in the dataset. Each part was parameterized using feature size and feature position parameters. It is evident that turning, grooving, and chamfering require different number of parameters. In addition, step turning, taper turning and profile turning are considered in this work as subsets of the turning operation. For profile turning, both convex and concave shapes were generated for training. In all, 1600 models for step turning, 1226 models for taper turning and 376 models for profile turning were generated, totaling 3202 parts for the turning operation. Similarly, we generated 100 parts for grooving and 64 parts for chamfering operations. A 70-30 data distribution was used for the training-validation split. The CAD models were generated automatically using a Siemens NX macro. We used binvox, a voxelizer library, to convert the generated CAD models into their voxelized representations with a resolution of 128×128×128. 
Location where data were collected – As the data concerning 3D parts are virtual, the data were not physically collected. All data were curated and assigned virtually.
Time period during which data were collected – The curation and preparation of data started in September 2022, and ended in February 2023. 
Environmental or experimental conditions – Not applicable
Standards or calibrations that were used – Not applicable
Uncertainty, precision, and accuracy of measurements – As the dataset is synthetic, the uncertainty, precision and accuracy are not applicable here.
Quality assurance and quality control that have been applied – Not applicable
Description of parameters/variables – The dataset consists of voxelized part shapes in format of .binvox. 
Definitions of acronyms, site abbreviations, or other project-specific designations used in the data file names or documentation files – Not applicable
File Information – The naming convention for all parts follows: (Operation)Model(Parameter1)(Parameter2)(WorkpieceDiameter).binvox; for the workpiece files, the naming convention follows: Wp(WorkpieceDiameter).binvox; for the test_dataset, the file names follows: type(X)_(Index).binvox. Here is a directory tree with respective number of files:
semantic_segmentation/datasets/
|-- chamfering
|   |-- BINVOX  
|   |   |-- 64 items
|-- grooving
|   |-- BINVOX  
|   |   |-- 100 items
|-- test_dataset
|   |-- BINVOX 
|   |   |-- 11 items
|-- turning
|   |-- BINVOX  
|   |   |-- 2946 items
|-- workpiece
|   |-- BINVOX  
|   |   |-- 19 items
|-- README

Software – binvox.exe (version 1.35), Siemens NX 2206
Data source – The dataset was inspired by the following publication: 
Peddireddy, D., Fu, X., Wang, H., Joung, B. G., Aggarwal, V., Sutherland, J. W., & Jun, M. B. G. (2020). Deep learning based approach for identifying conventional machining processes from CAD data. Procedia Manufacturing, 48, 915-925.
Related materials – The following publication describes the preparation of the dataset in details
Yan, X., Williams, R., Arvanitis, E., & Melkote, S. (2024). Deep learning-based semantic segmentation of machinable volumes for cyber manufacturing service. Journal of Manufacturing Systems, 72, 16-25.
[bookmark: _GoBack]Limitations to reuse – Not applicable
Date dataset was last modified – April 28, 2024
Any other important information about your data – Not applicable



