README File 
Contact 
Xiaofang Liu
George W. Woodruff School of Mechanical Engineering
Georgia Institute of Technology
Email: xliu932@gatech.edu
Phone: 404-740-7368
 Method(s) 
The dataset was generated using the automated API in SolidWorks to parametrically create 3D CAD models representing eight categories of industrially relevant parts, including Axle, Fish Bracket, Casting Component, Pump Cover, Engine Shaft, Flanged Shaft, Keyed Transmission Shaft, and Stepped Shaft. A total of 3,000 models were created per part type, resulting in 24,000 CAD models that incorporate geometric features associated with three primary manufacturing processes: casting, turning, and milling. We provide raw CAD data in SLDPRT and STL format. 
Location where data were collected 
The dataset was computationally generated; no physical field data were collected.
Time period during which data were collected 
Dataset generation and experimentation: 2024-2025
Environmental or experimental conditions 
Since this is a generated dataset:
CAD Generation Environment: SolidWorks API (automated parametric modeling)
Standards or calibrations that were used
Standard CAD modeling (SolidWorks parametric modeling)
Uncertainty, precision, and accuracy of measurements
 Geometric Precision
· CAD models are generated parametrically → exact geometry in native CAD space.
· STL export introduces triangulation approximation.
Quality assurance and quality control that have been applied
Automated geometric parameter validation during CAD generation
Description of parameters/variables 
The main parameters are listed in the Fig. 2 of the paper: https://doi.org/10.1016/j.jmsy.2025.07.023
Definitions of acronyms, site abbreviations, or other project-specific designations used in the data file names or documentation files
None
File Information
The raw dataset is organized into eight top-level folders corresponding to the eight part categories:
· Axle
· Fish Bracket
· Casting Component
· Pump Cover
· Engine Shaft
· Flanged Shaft
· Keyed Transmission Shaft
· Stepped Shaft
Within each of these eight folders, there are two subfolders:
Part---Contains the native SolidWorks CAD files in SLDPRT format. These files preserve the full parametric feature history and editable design information.
STL---Contains the corresponding STL mesh files, which are triangulated surface representations exported from the original CAD models.
Software 
SolidWorks (API automation)
Data source 
Industrial part geometries inspired by GrabCAD models
Related materials 
Liu, X., Wang, Z., Melkote, S.N., & Rosen, D.W. (2025). Manufacturing process identification from 3D point cloud models using semantic segmentation. Journal of Manufacturing Systems.
Limitations to reuse 
None
Date dataset was last modified 
7/12/2024
Any other important information about your data
This dataset can be used for manufacturing feature recognition, classification, and segmentation tasks.



