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Abstract:  

This course work examines the technological properties of milling tools, provides 

comparisons of Russian manufacturers, as well as foreign ones. The characteristic 

features of the varieties of cutters are identified and described. 
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Introduction 

In the modern world, there are currently a huge number of varieties of milling tools 

for different purposes that are used in mechanical engineering. The main methods 

for producing parts with complex profile surfaces include: casting, stamping, 

cutting. 

However, in general, cutting, in particular milling, makes it possible to acquire 

surface parameters similar to the most established ones and reduce the subsequent 

period. Milling cutter is a blade tool for processing with a rotary main cutting 

movement of the tool without the possibility of changing the radius of the trajectory 

of this movement and with at least one feed movement, the directions of which do 

not coincide with the axis of rotation (GOST 25751-83) [1-2] Classification: 

- by the location of the teeth relative to the axis 

- by the direction of the teeth 

- by design 

- by tooth design 

- by fastening method 
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There are a large number of milling tools for different purposes. Let's look at the 

main types. 

Disc cutters are designed for: trimming work pieces, cutting grooves, sampling 

metal, chamfering, etc. Among the varieties of such tools are: 

· grooved; 

· slotted; 

· cutting. 

Face mills work with flat and stepped surfaces of metal parts. This tool has greater 

productivity than the cylindrical one. End mills require a large volume of work, 

which requires a variety of design options to solve the task. This tool has greater 

productivity than the cylindrical one. End mills require a large volume of work, 

which requires a variety of design options to solve the task. 

A cylindrical cutter is a cutting tool used for processing planes when the cutter axis 

is positioned parallel to the surface being processed; they are used on horizontal 

milling machines for processing angular planes. The edge of a corner cutter is used 

for processing inclined surfaces, as well as for corner grooves. There are two types 

of corner cutters: single-angle and double-angle, differing in the location of the 

cutting edge. With the help of such cutters you can perform chip flutes, as well as 

machining open planes. 

And most often, end (or finger) cutters for metal are used to create grooves, contour 

ledges and recesses, and process mutually perpendicular planes. Among the end 

mills, there are also spherical (ball) cutters, necessary for processing spherical 

recesses, radius cutters, used for cutting grooves of various shapes, and mushroom - 

carbide cutters for T-shaped grooves on work pieces made of cast iron, steel, and 

non-ferrous metals. End mills also include engraving cutters or engraving cutters 

that are used for cutting precious metals, copper, brass and other materials. End mills 

are divided into several types according to the relevant indicators: 

· with a conical or cylindrical shank; 

· for final processing of metal or for rougher processing with larger teeth. 

Hob cutters are a worm with a point-like instant contact with the surface of the work 

piece, turned into a cutting tool. Hobs are divided into a number of subtypes 

according to the following parameters: 

· solid or prefabricated; 

· right or left; 
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· multi-pass or single-pass; 

· with unpolished or ground teeth. 

Shaped. Such cutters are actively used for processing metal parts with a significant 

ratio of the length of the workpiece to its width, since the shaped surfaces of short 

parts in large industries are often produced by the broaching method. Shaped cutters 

with a backed corner are the most difficult to sharpen [3-4]. The production and 

regrinding of shaped cutters requires special devices that ensure the acquisition of 

an accurate contour of shaped cutting edges during their production, therefore they 

are used mainly in large-scale and mass production. 

The main manufacturers of Russian grades of hard alloys are: OJSC Kirovgrad Hard 

Alloy Plant (KZTS), OJSC Moscow Hard Alloy Plant (Sandvik-MKTS). OJSC 

"Pobedit", Vladikavkaz, OJSC "Volgoburmash", Samara. Ceramics are widely used 

for processing malleable cast iron, structural and tool steels. Polycrystalline 

superhard materials are also used as blade tools, which are divided into 

polycrystalline diamond and polycrystalline boron nitride. 

There are many manufacturers of metal milling tools, so they can be divided into 

several regions of the world [5-7]. Among the leading manufacturers, the following 

enterprises should be highlighted: Volgograd Tool Plant, Tomsk Instrument, which 

over the last three years has implemented the largest investment project in the tool 

industry, “Organization of the production of high-precision tools.” 

All the time Europe is the leader in the production of milling cutters. At this stage, 

European technologies, having surpassed almost everyone else, have gone far ahead 

thanks to the great contribution of the well-known German company BOSCH. This 

company has more than 5,000 patents worldwide and approximately $6 billion in 

investments. Milling cutters manufactured in America can be compared to European 

ones in quality, but they are much inferior in popularity due to the high cost of 

transportation [8-9]. 

In recent years, machining requirements have changed significantly. The share of 

difficult-to-process materials in mechanical engineering has increased from 10% to 

80%, which means that the requirements for quality and processing productivity 

have also increased. All this, in turn, causes an increasing need for modern tools 

with improved performance characteristics. In recent years, a promising direction is 

the creation and use of nontungsten hard alloys, is the application of thin wear-
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resistant coatings based on titanium nitride, titanium carbide, aluminum oxide to the 

cutting part of the milling tool. The main advantages of coated tools: 

1. Increasing the dimensional stability of cutting tools; 

2. Reducing the roughness of machined parts. 

 

Conclusion: 

As a result of this course work, we studied several types of milling tools and their 

purposes. We got acquainted with the geometry, as well as their design. As a result, 

we can come to the conclusion that Germany is a leader in the production of cutters, 

not far from which is the United States in terms of the quality of milling tools. 
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