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[bookmark: _Toc56328017]Module 6
[bookmark: _Toc56328018][bookmark: _GoBack]Lesson 10: Introduction to Lathe Machine
[bookmark: _Toc56328019]Introduction
The main function of a lathe is to remove metal from the work piece to the required shape and size. This is achieved by firmly and firmly fixing the workpiece to the machine tool and then rotating it with respect to the cutting tool. This removes the metal from the workpiece in the form of a chip.
[bookmark: _Toc56328020]Lathe operations
With appropriate attachments and modifications, a lathe can be manufactured to perform any machining operations done on many general-purpose machines (Alhendal, 2019). The operations usually performed on a lathe include turning, face turning, grooving, and drilling, boring, and thread cutting.
[bookmark: _Toc56328021]Lesson 11: Introduction to Drilling Machine
Drilling machine is an important machine tool in the workshop. In terms of its importance, it is second only to lathes. It allows one to excavate quickly and at low cost. When a machine tool applies vertical pressure to make a hole, it is collectively called a drilling machine. 
[bookmark: _Toc56328022]Upright drilling machine
Upright drilling machines are designed to handle medium-sized workpieces. Vertical drilling machines can use multiple spindle speeds and feeds to drill different types of work pieces
[bookmark: _Toc56328023]Radial drilling machine
Radial drilling machines are suitable for drilling different workpieces ranging from medium, large and heavy. 
[bookmark: _Toc56328024]Gang drilling machine
 This machine is called a pump drill machine and contains multiple uniaxial drilling strings which are placed adjacent to each other on a common base and have a common workbench.
[bookmark: _Toc56328025]Drilling operations
Drilling: This is an operation which involves drilling a round hole on work piece using a drill.
 Hole Reamer: It is a drill-created hole sizing and finishing operation. Reamers are performed by a reamer with some cutting edges.
Boring: This is the operation which involves enlarging a hole through an adjustable cutting tool with a single cutting edge. This operation is done using a boring tool.
[bookmark: _Toc56328026]Lesson 12: Introduction to Milling and Grinding
[bookmark: _Toc56328027]Milling
 Milling is a machining operation that uses a multi-tooth rotating tool to remove excess material from a workpiece. Many shapes of planes or curved surfaces can be processed by milling, with good finish and precision
[bookmark: _Toc56328028]Types of cutters
Plain milling cutters: Are disc-shaped milling cutters with only teeth on the circumference and no teeth on the side.
Side and face cutters tools: These tools are similar to ordinary cutters, except that they have teeth on one or both sides and on the periphery. 
Angle milling cutters: The teeth on these milling cutters cut on the conical surface. They are used for processing dovetails, ratchets, grooves on reamers.
[bookmark: _Toc56328029]Grinding
Grinding is a metal cutting operation performed by a rotating grinding wheel as a tool. It is usually used to complete work pieces that must show high surface quality, shape and dimensional accuracy. In most cases, grinding is a finishing operation, because in most of operations, it removes very little metal. 
[bookmark: _Toc56328030]Grinding wheels
A grinding wheel is a multi-tooth tool composed of many hard particles, used for cutting. The abrasive particles are mixed with a suitable binder, which acts as a matrix or retainer when using a grinding wheel. 
[bookmark: _Toc56328031]Lesson 13: Introduction to Shaper and Planer Machine, CNC Machines.
A shaper is a forming machine that utilizes the reciprocating linear motion of a tool and the vertical feed of a work piece or tool. Gears, racks, dovetails, T-slots, and various other shapes are done using a molding machine equipped with special tools, accessories, and equipment to secure the workpiece. 
[bookmark: _Toc56328032]Shaper mechanism
 In the molding machine, the rotary motion of the driver is converted into reciprocating motion by a mechanism included in the column or frame of the molding machine. 
[bookmark: _Toc56328033]Planer
The planer is almost similar to the shaper, and is mainly used to produce flat surfaces and flat surfaces through single-point cutting tools. 
[bookmark: _Toc56328034]NC-CNC machine tools
Numerical control is a technology that automatically operates production equipment based on codes of letters, numbers and special characters. Complete set of coding instructions; part programs responsible for performing operations. In computer-aided parts programming, many tedious calculations required for manual programming are performed by computer microprocessors. 
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