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END MILLS

End Mills: An Overview

Definition: An end mill is a type of milling cutter used in industrial milling applications. Unlike drill
bits, which cut axially, end mills can cut in multiple directions, including laterally and axially, due to
their unique design.

Historical Context:

The process of abrading materials, whether by hand or machine, has been practiced for thousands of
years. Since the 1800s, this process has been referred to as "milling." The development of automated
milling machines has revolutionized manufacturing, allowing for high-precision and complex parts
production.

Modern Milling Process:

Today’s milling process is highly automated. Rotary cutters and drills are attached to milling
machines to remove material from a workpiece. This process is used to create a wide variety of
products, including parts for firearms, circuit boards, jewelry, and more.

End Mill vs. Drill Bit:

e Drill Bit: Cuts only in the axial direction (straight down).
e End Mill: Can cut in all directions, including side-to-side and axially.

Applications:

End mills are versatile tools used for:
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Profile Milling: Creating profiles and shapes.
Tracer Milling: Following a traced pattern.

Shape Milling: Creating complex shapes.

Face Milling: Cutting flat surfaces.

Plunging: Cutting straight down into the material.

Types of End Mills:

Roughing End Mills: Designed for rapid material removal with a rough finish.

Finishing End Mills: Used for producing a fine finish on the workpiece.

Square End Mills: Feature flat cutting edges; ideal for creating square corners and pockets.
Ball End Mills: Have a rounded end; used for curved surfaces and detailed work.

Corner Rounding End Mills: Feature rounded edges for creating fillets or rounding corners.

Design Considerations:

Material: End mills are made from various materials like high-speed steel (HSS), carbide,
cobalt, or coated for specific applications.

Diameter and Length: Vary to suit different cutting requirements.

Flutes: The number of flutes affects the cutting ability and surface finish.

Protective Coatings: Enhance durability and performance by reducing friction and wear.

Choosing the Right End Mill:

Selecting the appropriate end mill involves considering:
Material to be Machined: Different materials require different end mill types.
Desired Finish: Roughing vs. finishing mills.
Cutting Conditions: Speed, feed rates, and cooling requirements.

Cost Efficiency: Balancing performance with production costs.

Specialized Tools: For unique or non-standard applications, companies like CGS Tools offer custom-
designed end mills tailored to specific needs.

Conclusion:
End mills are essential tools in modern manufacturing, offering versatility and precision for a wide

range of milling applications. Selecting the right end mill requires an understanding of the tool’s
design and the specific requirements of the machining task.
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ENGRAVING CUTTERS

Engraving Cutters and Marking Cutters
Engraving Cutters:

Description: Engraving Cutters are specialized tools used for detailed engraving and carving
tasks. They are designed to handle intricate designs and fine details.

Geometry: Typically feature a range of flutes and cutting geometries tailored to specific
engraving needs. Some common designs include half-round styles for durability and
precision.

Applications: Ideal for tasks requiring fine detail, such as engraving jewelry, intricate
patterns, or complex logos. They are effective in materials like plastics, soft metals, and
wood.

Material Suitability: Well-suited for harder-to-machine materials, offering durability and
precision in detailed work.

Marking Cutters:

Description: Marking Cutters are a subset of Engraving Cutters designed for tasks that
require marking rather than detailed engraving. They feature a more robust tip for durability.
Geometry: Characterized by having 2 flutes and a web at the tip, which provides a stronger
and more resistant tip compared to standard engraving cutters.

Applications: Particularly suited for repetitive marking tasks such as engraving serial
numbers or other identifying marks on parts. They are built to withstand the stress of
repeated use.

Material Suitability: Effective for both ferrous and non-ferrous materials, depending on the
specific tool design and customization.
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Laser Cutting:

Description: Laser cutting involves using a high-powered laser beam to cut and/or engrave
materials with high precision.

Process: The laser beam is directed at the material to either mark, cut, or engrave it based on
the desired outcome. It is capable of handling a variety of materials including plastic, wood,
and metal.

Advantages: Provides high precision, minimal material waste, and the ability to work with
complex designs. It is versatile and can handle both cutting and engraving tasks with ease.

Comparison:

e Engraving Cutters vs. Marking Cutters:
o Engraving Cutters are more versatile for detailed and intricate designs, making them
suitable for fine craftsmanship.
o Marking Cutters are designed for durability and strength, making them ideal for
repetitive tasks like marking parts or serial numbers.

Customization:

e Harvey Tool: Offers customized tool geometries for specific applications, including both
ferrous and non-ferrous materials. Custom Marking Cutters can be tailored to meet the
precise needs of different materials and applications.

Summary:

Engraving Cutters are used for detailed, intricate work, ideal for applications requiring
precision.

Marking Cutters are a robust subset of engraving tools, suitable for repetitive marking tasks
and requiring a stronger tip.

Laser Cutting is a high-precision technique used for both cutting and engraving various
materials.

Each type of tool serves specific purposes, and choosing the right one depends on the detailed
requirements of the task and material involved.
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MILLING CUTTERS
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Milling Cutters Overview

Milling Cutters are essential tools used in milling machines or machining centers for various milling
operations. These tools are designed to remove material from a workpiece by rotating and cutting.

Side Milling Cutter

Definition: A side milling cutter is a cylindrical milling cutter with teeth on the circumferential
surface and on both sides. It is used to cut on the side of the cutter as well as the
circumference.

Application: Ideal for producing slots, keyways, and other features where cutting is required
on the sides as well as around the circumference of the cutter. It allows for deeper and more
precise cuts compared to some other types of milling cutters.

Plain Milling (Surface Milling or Slab Milling)

Definition: Plain milling involves machining flat surfaces with the milling cutter axis parallel
to the surface being milled. This process is commonly referred to as surface milling or slab
milling.

Process: In plain milling, the arbor (the shaft on which the cutter is mounted) is well-
supported horizontally between the milling machine spindle and one or more arbor
supports. The milling cutter removes material in a continuous cut, producing a flat surface.
Advantages: It allows for the efficient removal of material over large flat surfaces and is
often used for initial roughing or finishing operations.

Components and Features of Milling Machines
¢ Milling Machines: These are versatile machines used for machining solid materials, including

planing, die-sinking, keyway cutting, and routing. They are crucial for precise and effective
material removal.
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o Mill Tools: Milling cutters are critical components attached to the milling machine for the
cutting process. Their effectiveness depends on their design and application.

Milling Cutter Features

Shape: Milling cutters come in various shapes, including flat, cylindrical, and ball-nose, each
suited for different cutting tasks.

Flutes: The number of flutes on a milling cutter affects its cutting ability and chip removal.
More flutes can provide a smoother finish but may reduce chip clearance.

Center Cutting: Center-cutting cutters can drill into a material, allowing for plunging and
drilling operations, while non-center-cutting cutters cannot.

Helix Angle: The helix angle of the cutter affects the cutting action and surface finish. A
higher angle generally provides a smoother cut and better chip removal.

Shank: The shank is the part of the cutter that fits into the milling machine spindle. It must
be properly sized and fitted to ensure stability.

Roughing: Roughing cutters are designed for removing large amounts of material quickly,
while finishing cutters provide a smoother surface finish.

Coatings: Coatings on milling cutters, such as TiN (titanium nitride) or TiAIN (titanium
aluminum nitride), improve durability, reduce friction, and extend tool life.

Applications

Material Removal: Milling cutters are used to remove material from a workpiece to achieve
the desired shape or finish.

Cutting Features: Different types of milling cutters are used to produce various features such
as slots, keyways, and profiles.

Customization: Milling cutters can be customized for specific applications, including different
materials, geometries, and coatings to meet precise manufacturing needs.

Summary

Milling cutters are vital tools in the milling process, each designed for specific tasks and materials.
The side milling cutter, plain milling, and various cutter features contribute to the versatility and
effectiveness of milling machines in manufacturing operations. Understanding these components
and their applications is essential for selecting the appropriate cutter and achieving optimal
machining results.
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ROUTER BITS

Straight Router Bits Overview

Straight Router Bits are essential tools in woodworking, providing versatility for creating precise cuts
and detailed patterns. These bits are particularly useful for forming grooves, dados, mortises, and
other straight cuts in materials.

Key Features and Uses

1. Types of Cuts:

o Grooves and Dados: Straight router bits are ideal for creating grooves (cuts across
the wood grain) or dados (slots) in a material. These cuts are commonly used for
joining pieces of wood or creating recesses for shelves or panels.

Hollowing Out: They are used to hollow out areas in a workpiece for mortises (slots
for joining pieces) or inlays (decorative inserts).
Fancy Edges and Patterns: Though primarily used for straight cuts, these bits can
also be employed to create decorative edges or patterns when combined with
precise routing techniques.

2. \Variety:

o Diameters and Lengths: Straight router bits come in various diameters and lengths,
allowing for different depths of cuts and widths of grooves. This variety ensures that
you can select the appropriate bit for your specific project needs.

3. Power Tool Form:

o Router Tool: The router bit is designed to fit into a router, which is a power tool
consisting of an electric motor-driven spindle. This setup enables the router bit to
make precise and controlled cuts.

4. Applications:

o Cabinetry and Decorative Moldings: Straight router bits are often used in cabinetry
and for creating decorative moldings, making them a staple in woodworking projects
requiring clean, straight cuts.
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Choosing the Right Router Bit

Diameter: Select a diameter that matches the width of the groove or dado you need. Larger
diameters are suitable for wider cuts, while smaller diameters are ideal for finer work.
Length: Consider the length of the bit based on the depth of the cut required. Longer bits are
useful for deeper cuts but may require more careful handling.

Material: Ensure the bit material (usually carbide-tipped) is suitable for the material you're
working with. High-quality bits provide better performance and durability.

Shopping and Quality

Router Bit Glossary: With many types of router bits available, consulting a router bit glossary
can help you understand the different options and make informed decisions.

Customer Service: When purchasing router bits, look for suppliers that offer high-quality
customer service and competitive pricing to ensure you get the best value for your
investment.

Summary

Straight router bits are versatile tools for woodworking, used to create precise cuts, grooves, and
patterns. Available in various diameters and lengths, these bits are crucial for projects involving
cabinetry, decorative moldings, and detailed routing tasks. Understanding the different types and
selecting the right bit for your needs can significantly enhance your woodworking projects. For
comprehensive information and quality options, resources like Toolstoday provide valuable guidance
and support in selecting and purchasing router bits.
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SLITTING SAWS

Slitting Saws: Overview and Applications

Slitting saws are specialized tools used in milling operations to create narrow slits or grooves in a
workpiece. They are ideal for tasks such as cutting keyways, slots, and other detailed features in
various materials.

Types of Slitting Saws

1. High Speed Steel (HSS) Slitting Saws:
o Material: Made from high-speed steel, these saws are suited for general-purpose
use across a wide range of materials.
o Applications: Ideal for cutting through materials like aluminum, steel, and plastic.
o Features: Known for their durability and cost-effectiveness. However, they may need
frequent sharpening or replacement due to wear.
2. Performance Carbide Slitting Saws:
o Material: Made from carbide, these saws offer superior cutting performance and
longevity.
Applications: Best used for cutting tougher materials or for high-precision tasks.
They provide more efficient cutting and longer tool life compared to HSS.
Features: Available in sizes such as 2” and 3”, making them versatile for various
applications.

Key Features and Benefits

Finer Teeth: Slitting saws often feature finer teeth compared to other cutting tools, allowing
for precise and clean cuts.

Tooling System Compatibility: Tormach's slitting saws can be easily mounted on a Tormach
Tool System (TTS) saw arbor, making them convenient for use with Tormach milling
machines.

Durability: Carbide slitting saws are particularly durable and resistant to wear, making them
suitable for high-volume or challenging cutting tasks.
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Usage and Maintenance

Mounting: Slitting saws are typically mounted on a saw arbor, which is designed to fit within
the Tormach Tool System. Proper mounting ensures stability and accuracy during cutting.
Replacement and Sharpening: Over time, slitting saws may become dull and require
replacement. High-speed steel saws may need more frequent sharpening, while carbide saws
generally offer a longer service life.

Cutting Process: Ensure that the saw is properly aligned and securely mounted before use.
Regular maintenance and monitoring of tool wear can help maintain cutting performance
and precision.

Alternative Cutting Technologies

Laser Cutting: Uses a high-powered laser to cut or engrave materials. It provides high
precision and is suitable for a wide range of materials.

Waterjet Cutting: Utilizes a high-pressure jet of water mixed with abrasive particles to cut
materials. It's effective for cutting thick or hard materials.

Plasma Cutting: Involves using a plasma torch to cut through electrically conductive
materials. It’s suitable for metals and offers fast cutting speeds.

Summary

Slitting saws are essential tools for creating precise slits and grooves in various materials. Tormach
offers a range of slitting saws, including both high-speed steel and carbide options, to meet different
cutting needs. Proper maintenance, such as sharpening or replacing the saws, ensures continued
performance and accuracy. In addition to traditional slitting saws, advanced cutting technologies like
laser, waterjet, and plasma cutting are available for more specialized applications.
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