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Introduction

Blanking is a fundamental manufacturing process widely used in the metalworking industry to produce
precise and clean-cut parts from sheet metal. When dealing with high-quality steel materials such as
cold rolled steel (half hard), understanding the intricacies of the blanking operation becomes crucial to
ensure the desired part quality, dimensional accuracy, and production efficiency. In this article, we
delve into the specifics of performing a blanking operation on a 2.0 mm thick cold rolled steel (half
hard) sheet, focusing on a circular part. We will explore the process parameters, tooling
considerations, challenges, and best practices to optimize the blanking process for such a material and

geometry.

Understanding Cold Rolled Steel (Half Hard)

Cold rolled steel is produced by passing hot rolled steel through rollers at room temperature, which
results in a smooth surface finish, tighter tolerances, and improved mechanical properties. The 'half
hard' condition indicates a temper that provides a good balance of strength and ductility, making it

suitable for forming, bending, and blanking operations.

Key properties of 2.0 mm thick cold rolled steel (half hard):

- Thickness: 2.0 mm



- Material condition: Half hard
- Mechanical properties: Higher strength and hardness compared to soft conditions, but still workable
- Surface finish: Smooth, with minimal surface irregularities

- Applications: Electrical enclosures, precision components, automotive parts

Understanding these properties helps in selecting appropriate tooling and process parameters to

achieve optimal results.

The Significance of Blanking in Manufacturing

Blanking serves as a critical step in manufacturing, especially when producing high-volume, high-

precision parts. It involves cutting a flat, often circular, piece (the blank) from a larger sheet or coil of

metal, which will subsequently be formed, assembled, or further machined.

Advantages of blanking include:

- High precision and clean edges

- Efficient material utilization

- Suitability for automation and high-speed production

- Consistency in part dimensions

However, blanking on harder materials such as half-hard cold rolled steel presents challenges like

increased tool wear, burr formation, and potential distortion, demanding careful planning and

execution.

Key Considerations for Blanking Circular Parts from 2.0 mm Cold Rolled Steel (Half Hard)

Material Selection and Preparation

Before blanking, ensure the material:



- Is free of surface defects, scale, or rust
- Has consistent thickness and properties

- Is properly stored to prevent moisture absorption or surface contamination

Tooling Design and Material

The tooling setup significantly influences the quality of the blank and die life. Important aspects

include:

- Die and punch material: Use hardened tool steels or carbide to withstand the increased wear from
harder steel

- Die clearance: Typically between 5-10% of the material thickness (0.1-0.2 mm for 2.0 mm thickness)
to balance burr formation and cutting force

- Cutting edges: Sharp and properly maintained to ensure clean cuts

Process Parameters

Optimizing process parameters is essential for achieving smooth operation and high-quality blanks:

- Cutting speed: Moderate to high speeds, adjusted to material hardness

- Stripping force: Sufficient to remove the blank without damaging the edges

- Lubrication: Essential to reduce tool wear and prevent excessive burrs; oil-based or water-soluble

lubricants are commonly used

- Blankholder force: Adequate to prevent material deformation or wrinkling

Challenges and Solutions

Performing blanking on half-hard cold rolled steel involves certain challenges:

- Increased Tool Wear: Use of hardened tooling and proper lubrication reduces wear

- Burr Formation: Adjusting clearance and applying proper lubrication minimizes burrs



- Edge Quality: Sharp tooling and optimal clearance produce smooth edges
- Material Springback: Designing tooling with appropriate clearance and considering springback effects
prevents dimensional inaccuracies

- Distortion or Warping: Proper clamping and process control maintain part integrity

Specifics of Circular Blanking

For circular parts, the following factors are particularly important:

- Die Geometry: Circular die openings must match the desired blank diameter with precision

- Cutting Path: Maintaining a consistent cutting speed along the circumference

- Blanking Force: Calculated based on material properties and blank size to prevent tearing or

deformation

- Edge Inspection: Ensuring the circumference is smooth and free of burrs

Best Practices for Efficient and High-Quality Blanking

1. Tooling Maintenance: Regular inspection and sharpening of punches and dies extend tool life and

improve cut quality.

2. Optimized Clearance: Use a clearance of approximately 5-8% of the material thickness for half-hard

steel, balancing burr formation and cutting force.

3. Lubrication: Use appropriate lubricants to reduce friction, prevent tool wear, and ensure clean cuts.

4. Process Control: Maintain consistent process parameters, including punch speed, blank holder

force, and lubrication flow.

5. Material Handling: Properly feed and support the sheet to prevent misalignment or deformation

during blanking.



6. Quality Inspection: Regularly inspect blanks for burrs, edge quality, and dimensional accuracy.

7. Adjustments and Trial Runs: Conduct trial runs to fine-tune parameters and tooling before mass

production.
Environmental and Safety Considerations
In addition to process optimization, safety and environmental aspects should be considered:

- Proper handling and disposal of lubricants and scrap material
- Use of protective equipment to prevent injuries from sharp edges

- Ensuring adequate ventilation when using lubricants and coolants
Conclusion

Performing a blanking operation on 2.0 mm thick cold rolled steel in half-hard condition requires a
comprehensive understanding of material properties, tooling design, and process parameters. By
carefully selecting tooling materials, optimizing clearance, applying proper lubrication, and maintaining
strict process controls, manufacturers can achieve high-quality circular blanks with clean edges and
dimensional accuracy. Addressing challenges such as tool wear, burr formation, and springback

proactively ensures efficient production cycles and longevity of tooling. Whether producing electrical
components, automotive parts, or precision hardware, mastering the blanking process for cold rolled

steel in half-hard condition is essential for achieving manufacturing excellence.

By adhering to these guidelines and best practices, manufacturers can enhance productivity, reduce

waste, and deliver consistent, high-quality circular blanks suitable for various industrial applications.

Frequently Asked Questions



What is the primary purpose of a blanking operation on cold rolled
steel?

The primary purpose is to cut out a specific shape or part from a sheet of steel without waste, creating

a clean, precise blank for further processing.

What are key considerations when performing blanking on a 2.0 mm

thick cold rolled steel?

Key considerations include selecting appropriate die and punch materials, controlling punch force,

ensuring proper clearance, and maintaining sharp tooling to achieve clean cuts without deformation.

How does the thickness of 2.0 mm influence the blanking process of
cold rolled steel?

The 2.0 mm thickness requires adequate punch and die design to handle the material's rigidity,
ensuring the punch force is sufficient to cut through without causing excessive tool wear or

deformation.

What challenges are associated with blanking a circular part from

half-hard cold rolled steel?

Challenges include controlling burr formation, preventing distortion or warping of the circular blank, and

ensuring smooth, clean edges due to the material's springback tendency in half-hard state.

What types of tooling are recommended for blanking circular parts
from cold rolled steel?

High-strength, hardened steel or carbide tooling with precise clearance and sharp edges are

recommended to withstand the forces involved and produce clean cuts in the steel.



How does material hardness (half-hard) affect the blanking operation
of cold rolled steel?

Half-hard steel is more resistant to deformation but can increase tool wear and require higher punch

forces, making precise control and sharp tooling essential for successful blanking.

What post-blanking processes might be necessary for a circular blank
cut from 2.0 mm cold rolled steel?

Post-blanking processes such as deburring, edge finishing, or trimming may be necessary to remove

burrs, improve surface finish, and ensure the part meets dimensional specifications.

Additional Resources
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In the realm of sheet metal fabrication, precision and efficiency are paramount. When it comes to
producing high-quality circular components from cold rolled steel, especially those that are half-hard,
the blanking process stands out as a fundamental step. This article delves into the intricacies of
performing a blanking operation on 2.0 mm thick cold rolled steel of half-hard temper, exploring the
underlying principles, tooling considerations, process parameters, and quality assurance measures

essential for successful manufacturing.

Understanding Cold Rolled Steel (Half Hard) and Its Implications for Blanking

What Is Cold Rolled Steel (Half Hard)?



Cold rolled steel is produced by passing hot rolled steel through a series of rollers at room
temperature, enhancing its surface finish, dimensional accuracy, and mechanical properties. The "half-
hard" temper indicates a specific heat treatment state where the steel possesses moderate hardness
and strength, but retains some ductility. This balance makes it suitable for applications requiring

formability and strength, but also presents unique challenges during cutting operations.

Mechanical Properties Relevant to Blanking

- Hardness: Typically ranges from 150 to 200 HB (Brinell Hardness), influencing tool wear and cutting

forces.

- Tensile Strength: Usually around 370-430 MPa, affecting the material's resistance to deformation

during blanking.

- Ductility: Moderate; essential for avoiding cracking during cutting but less forgiving than softer steels.

- Surface Finish: Smooth and clean, which benefits clean shear edges but demands sharp tooling.

Challenges Posed by Half-Hard Steel in Blanking

- Increased Cutting Forces: Due to higher hardness, requiring robust tooling.

- Tool Wear: Accelerated wear rates necessitate proper material selection and maintenance.

- Edge Quality: Achieving burr-free, clean edges demands precise control of process parameters.

- Potential for Springback: Slight elastic recovery after blanking can affect dimensional accuracy.

Designing the Blanking Operation: Key Considerations

Material Preparation and Handling

Prior to blanking, ensure the steel sheets are:

- Clean and Free of Contaminants: Dirt, oil, or rust can cause tool adhesion and poor cut quality.



- Properly Stacked: Uniform thickness and flatness to ensure consistent shear.

Tooling Selection and Design

Choosing the right tooling setup is crucial for efficient blanking:

- Die and Punch Material: Use high-strength tool steels such as D2 or H13, capable of withstanding
the high stresses.

- Clearance: Critical for quality; typically ranges from 5% to 10% of material thickness (here,
approximately 0.1 - 0.2 mm). For 2.0 mm steel, a clearance of around 0.1 mm is often optimal.

- Shear Edge Geometry: Incorporate sharp, properly ground edges with minimal burr formation.

- Punch and Die Geometry: Rounded corners in the punch and die help reduce stress concentrations

and prevent cracking.

Machine Selection

- Press Type: Mechanical or hydraulic presses capable of delivering sufficient force.

- Press Capacity: Must be able to generate enough force to shear through 2.0 mm thick steel,

considering the material's tensile strength and shear strength.

Process Parameters and Optimization

Shear Force Calculation

Estimating the required shear force ensures the press is adequately powered:

- Shear Strength (Approximate): For cold rolled steel, around 80% of ultimate tensile strength (~300

MPa).
- Shear Force (F):



F = Shear Strength x Area
For a circular blank of diameter D,

Area = ([l/4) x D?
Suppose the diameter of the circular blank is 50 mm:

- Area U (3.1416/4) x (50 mm)z [] 1963.5 mm?
- Force 1] 0.3 GPa x 1963.5 mm2 [l 588.8 kN

This indicates a need for a press capable of delivering around 600 kN shear force, with a safety

margin.

Cutting Speed and Feed Rate

- Speed: Moderate speeds (e.g., 20-50 strokes per minute) to balance productivity and tool life.

- Lubrication: Applying suitable lubricants reduces friction, heat, and tool wear. Light oil or emulsion
can be effective.

Blank Holding and Alignment

- Clamping: Securely hold the sheet to prevent movement.

- Alignment: Precise positioning ensures concentricity, minimizing material deformation and edge

irregularities.

- Back Gauges: Use for consistent blank placement and size.

Quality Control and Post-Blanking Inspection

Edge Quality and Burrs



- Visual Inspection: Check for burrs, cracking, or uneven edges.

- Measurement: Use micrometers or coordinate measuring machines to verify dimensions.

Dimensional Accuracy

- Diameter Consistency: Critical for fitting and assembly.

- Thickness: Ensure uniformity to prevent deformation during subsequent processes.

Surface Finish

- Surface Checks: Ensure no excessive deformation or roughness that could affect downstream

processes.

Handling and Storage

Proper handling prevents scratches, dents, or contamination, maintaining part integrity until assembly

or further processing.

Troubleshooting Common Issues

| Issue | Possible Causes | Solutions |

| Burr formation | Excessive clearance, dull tooling | Adjust clearance, sharpen or replace tooling |

| Cracking or edge fracture | Insufficient ductility, high punch force | Lower blanking force, optimize
punch geometry |
| Die wear | High cycle counts, abrasive material | Use hardened tooling, regular maintenance |

| Dimensional inaccuracies | Misalignment, uneven clamping | Improve setup precision, check fixtures |



Advanced Techniques and Future Trends

Progressive Die Blanking

For high-volume production, progressive dies enable multiple operations in a single stroke, improving

efficiency and consistency.

Automation and Robotics

Integrating robotic handling and automated inspection can streamline the blanking process, reduce

human error, and enhance safety.

Material Innovations

Emerging steel grades and coatings aim to improve tool life and part quality, especially when working

with harder temper states.

Conclusion

Performing a blanking operation on 2.0 mm thick cold rolled steel (half-hard) requires a comprehensive
understanding of material properties, precise tooling design, and careful process optimization. By
selecting appropriate tooling materials, maintaining sharp shear edges, and calibrating process
parameters, manufacturers can produce high-quality circular blanks with minimal defects. As
technology advances, integrating automation and innovative materials will further refine blanking
operations, meeting the increasing demands for precision, efficiency, and cost-effectiveness in sheet

metal fabrication.

In summary, successful blanking of half-hard cold rolled steel hinges on meticulous planning, rigorous

quality control, and continuous process improvement—cornerstones of modern manufacturing



excellence.
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