
Title: Methodology, Design Engineering, and Fabrication of a Multistage Progressive 
Die in the United States Using Modern Tool and Die Techniques 

1. Introduction This report provides a detailed analysis of the methodology, design 
engineering, and fabrication process of a multistage progressive die, developed and 
manufactured in the United States. It aims to highlight current best practices in the U.S. 
tool and die industry, driven by modern technologies and lean manufacturing principles. 

2. Methodology 

• Project Planning: Initial analysis begins with part feasibility, customer 
requirements, and estimated production volumes. Engineering teams collaborate 
with production and quality teams to define tool functionality and life expectancy. 

• Design Specifications: Inputs include material type, thickness, part geometry, 
tolerances, and secondary operations. 

• Simulation: Finite Element Analysis (FEA) and formability software (e.g., AutoForm, 
SolidWorks Simulation) validate part formability, stress distribution, and strip 
layout. 

3. Design Engineering 

• Strip Layout: Optimized for material utilization and minimum scrap. Includes 
operations such as blanking, piercing, forming, coining, and cutoff. 

• Tool Design: CAD models created using SolidWorks or NX; components 
standardized for cost and maintenance efficiency. Die sections include punches, 
dies, strippers, pilots, lifters, and cams. 

• Tooling Components: Selection of tool steels (e.g., A2, D2, M4) based on wear 
resistance and heat treatment requirements. 

• Assembly Drawings: Complete sets include exploded views, detailed machining 
drawings, and a Bill of Materials (BOM). 

 

 

 

 

 



4. Fabrication Process 

• Machining: CNC milling, turning, and grinding are used to produce die components 
to exact tolerances. 

• Heat Treatment: Carried out to enhance wear resistance, followed by precision 
grinding. 

• Wire EDM and Laser Cutting: Employed for intricate profiles and tight tolerances. 

• Die Assembly: Conducted in a clean, controlled environment. Assembly includes 
fitting, alignment, and shim adjustment. 

5. Tryout and Validation 

• Press Setup: Initial tryouts are run on a mechanical or servo press. Die functions 
and part dimensions are verified. 

• Dimensional Inspection: CMM and vision systems confirm part quality. 

• Process Optimization: Adjustments made for feed timing, punch penetration, and 
strip alignment. 

6. Production Readiness 

• Run at Rate: Tool is run at production speeds to validate stability and repeatability. 

• Documentation: Includes setup instructions, maintenance plans, and inspection 
protocols. 

• Handoff: Final approval and delivery to production. 

7. Conclusion Modern progressive die manufacturing in the United States integrates 
advanced simulation, precision tooling, and lean practices to deliver durable and efficient 
tools. This approach supports reshoring initiatives and reinforces U.S. leadership in high-
precision manufacturing. 

 

 

 

 

 

 



Report on the Methodology, Design Engineering, and Fabrication of a Multistage 
Progressive Die in the United States Using Modern Tool and Die Techniques 

Introduction 

Multistage progressive dies are essential tools in high-volume manufacturing, enabling the 
rapid and precise production of metal components. This report outlines the methodology, 
design principles, engineering process, and fabrication practices currently employed in the 
U.S. using updated tool and die technologies. 

1. Conceptual Design Phase 

1.1 Requirements Gathering 

• Part design and function requirements 

• Tolerances and material specifications 

• Estimated production volume 

1.2 Feasibility and DFM Analysis 

• Material selection: CR Steel, HSLA, Aluminum, or Stainless 

• Tonnage calculations 

• Number of stations based on part complexity 

Real-World Example: A Midwestern appliance manufacturer required a stainless-steel 
bracket formed over 8 stations. The DFM process revealed a need for a pre-pierce station 
due to tight tolerance hole placement, increasing efficiency by 12%. 

2. Tool and Die Design Engineering 

2.1 CAD Design and Simulation 

• 3D Solid Modeling (SolidWorks, NX) 

• Finite Element Analysis for formability and stress 

• Strip layout development 

2.2 Detailed Component Engineering 

• Station layout: blanking, piercing, forming, trimming 

• CAM software used for electrode and die set generation 

• Tolerance stacking and thermal expansion analysis 



Time Estimate: 

• Concept-to-design approval: 3-4 weeks 

• Strip layout and 3D model finalization: 2 weeks 

3. Tool Fabrication and Assembly 

3.1 Modern Machining Techniques 

• Wire EDM for punch and die accuracy (±0.0002”) 

• CNC milling and grinding for die sets 

• Heat treatment and surface coatings (TiN, DLC) 

3.2 Die Assembly and Tryout 

• In-house die assembly by journeymen toolmakers 

• First tryout on 200-ton press 

• Tuning punches, stripper plates, and guides 

Cost Estimate: 

• Total die build: $125,000 

• Engineering/design: ~$18,000 (14-15%) 

• Machining/labor: ~$70,000 

• Tryout and modifications: ~$15,000 

• Project Management/Overhead: ~$22,000 

Real-World Example: An aerospace parts supplier in California reported a 20% cycle time 
reduction after replacing a conventional die with a laser-hardened progressive die using 
quick-change inserts. 

4. Final Validation and Production 

4.1 Validation 

• CMM inspection of trial parts 

• Dimensional report and PPAP documentation 

• 1000-piece pre-production run 

 



4.2 Transition to Production 

• Training press operators and tool maintenance team 

• Implementing preventive maintenance (PM) schedules 

Time Estimate: 

• Full validation cycle: 2 weeks 

• Production ramp-up: 3-5 days 

5. Conclusion 

Progressive dies designed and built using modern U.S.-based tool and die practices offer 
superior accuracy, longer tool life, and cost-efficiency for high-volume production. With 
integrated CAD/CAM workflows, precision machining, and skilled labor, American die 
houses remain globally competitive. 

 

 


