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Lesson 1   

Operator's manuals  

1-Turning machine -Nardini MS-350, MS410   

Lifting :

 
To raise the lathe, displace the transversal carriage and the tailstock as 

far as the right extremity of the feed and 

fix them, avoiding that they could slide, 

causing any damage in other parts of the 

lathe. Put two steel bars of 30 mm 

diameter into the holes of the bed. 

Protect with wood blocks the parts 

where the cables will exert great effort. 

Avoid any effort of the cables over the 

rods, spindle and the transversal 

carriage. When the lifting is beginning and the cables are tight, look if the wood 

blocks and the balance are correct. 

Cleanliness :

 

The lathe went out of the factory protected with grease and 

preservatives which have to take off, for what we can use a soft cloth moistens 

with benzine. Don t use thinner, gasoline or other kind of remover. Give especial 

attention to the cleanliness of the carriages and lubricate them. 

Table :

 

This assemblage is composed by a turret (1) a longitudinal carriage (2), a 

rotating base (3) and a transversal carriage (4). It was projected to offer an easy 

handle, being soft and precise in its 

motion. To great precision of 

reading on the transversal carriage 

dial, the spindle screw has a system 

which eliminates the looseness. 

Always when turning the tapers, 

put the table on correct position, adjusting the screw (5).Give special attention to 

the lubrication which is manually.         



    A           

   
b     

   

  
2-Drilling Machine 

Radial drilling machine BR50   

Illustration of machine :

 
1.Base     2.Coolant device     3.Double-shell column     

4.Radial arm drive with power supply (covered)     5.Column clamping 

attachment     6.Clamp drive    7.Support column (accesory)     8.Radial arm     

9.Drill head     10.Drill spindle drive     11.Drill spindle adjusting head     

12.Control panel     

Description of machine :

 

The base provided with 3 T-slots is designed for 

holding the work or fixtures. On to the base the internal column is screwed 

which carries the outer shell on two bearings rotating free from backlash. Outer 

shell and drill head are both clamped by one electric clamp drive which is 

mounted on the radial arm drive and is operated by the centralized control 

panel. 
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Utilization of the vertical cutter (Plate X

to the counterarm of the horizontal

connected to the main linkage of the machine, it is necessary to bring the 

counterarm in working position, that is opposite

XI

milling head is to rotated clockwise to 90

rear position (

nuts are turned back by means

  
Utilization of the vertical cutter (Plate X

to the counterarm of the horizontal

connected to the main linkage of the machine, it is necessary to bring the 

counterarm in working position, that is opposite

XI-1). In case 

milling head is to rotated clockwise to 90

rear position (

nuts are turned back by means

Universal milling machine FUS

Utilization of the vertical cutter (Plate X

to the counterarm of the horizontal

connected to the main linkage of the machine, it is necessary to bring the 

counterarm in working position, that is opposite

). In case operations with the horizontal shaft

milling head is to rotated clockwise to 90

rear position (J3 on plate XI

nuts are turned back by means

3-
Universal milling machine FUS

Utilization of the vertical cutter (Plate X

to the counterarm of the horizontal

connected to the main linkage of the machine, it is necessary to bring the 

counterarm in working position, that is opposite

operations with the horizontal shaft

milling head is to rotated clockwise to 90

on plate XI

nuts are turned back by means

 
  

   

-Milling machine
Universal milling machine FUS

Utilization of the vertical cutter (Plate X

to the counterarm of the horizontal

connected to the main linkage of the machine, it is necessary to bring the 

counterarm in working position, that is opposite

operations with the horizontal shaft

milling head is to rotated clockwise to 90

on plate XI-2). It is possible to rotate

nuts are turned back by means

 

of a 10 mm hexagon

 
ling machine

Universal milling machine FUS

Utilization of the vertical cutter (Plate XI) :

 
The vertical milling cutter is 

to the counterarm of the horizontal

 
slide. To have the main vertical shaft 

connected to the main linkage of the machine, it is necessary to bring the 

counterarm in working position, that is opposite

operations with the horizontal shaft

milling head is to rotated clockwise to 90?, and the

2). It is possible to rotate

of a 10 mm hexagon

 
ling machine

 
Universal milling machine FUS

The vertical milling cutter is 

slide. To have the main vertical shaft 

connected to the main linkage of the machine, it is necessary to bring the 

counterarm in working position, that is opposite

 

the middle indicator 

operations with the horizontal shaft

 

are performed, the vertical 

, and the

 

counterarm retired in the 

2). It is possible to rotate

of a 10 mm hexagon

 

spanner.

 
Universal milling machine FUS-22

 
The vertical milling cutter is 

slide. To have the main vertical shaft 

connected to the main linkage of the machine, it is necessary to bring the 

the middle indicator 

are performed, the vertical 

counterarm retired in the 

2). It is possible to rotate

 

the head after the four 

spanner.

   
The vertical milling cutter is 

slide. To have the main vertical shaft 

connected to the main linkage of the machine, it is necessary to bring the 

the middle indicator (J2) (Plate 

are performed, the vertical 

counterarm retired in the 

the head after the four 
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The vertical milling cutter is fitted 

slide. To have the main vertical shaft 

connected to the main linkage of the machine, it is necessary to bring the 

) (Plate 

are performed, the vertical 

counterarm retired in the 

the head after the four 
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4-Grinding machine 

Universal cutting and tool grinding machine SWU250I  

Operating Instructions 

Principle Instructions for Tool Grinding :

 
In metal-cutting operations 

not too many cuts should be 

taken so that the cutters will not 

be softened. Any contact 

pressure should be avoided. If 

the tool shows any tooth 

breakage or truncated teeth the 

latter have then to be often 

machined by through-feed 

grinding. All teeth have to be 

ground uniformly so that the tool will retain its round shape and the 

individual teeth should neither project nor back off. 

Instructions for Grinding Carbide-tipped Tools : Generally only 

carbide metal is ground by means of silicon carbide plates. For grinding 

purposes of shank material corundum wheels are applied. The clearance 

angle on the shank is ground for about 2° to 4° more than on the cutting 

edge. For pre-grinding purposes of the plates grinding wheels having a mean 

abrasive grit size should be used. Rough grinding on fine wheels requires too 

much time. For the purpose of finish grinding either a silicon carbide wheel 

having finest abrasive grit size or a diamond wheel should be applied.  

Reference Values on the Peripheral Speed of Grinding Wheels    
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)MS-350, MS410(  

Lifting              

To raise the lathe, displace the transversal carriage and the tailstock as far as 

the right extremity of the feed and fix them, avoiding that they could slide, 

causing any damage in other parts of the lathe. 

----)(---)as far as(-  

-------------

----

  

 .  

Put two steel bars of 30mm diameter into the holes of the bed.  

----

 

----

   

.  

Protect with wood blocks the parts where the cables will exert great effort. 

------- --

  

.  

Avoid any effort of the cables over the rods, spindle and the transversal 

carriage. 

---------

  

.  

When the lifting is beginning and the cables are tight, look if the wood blocks 

and the balance are correct. 

-----)are tight(----

----
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Cleanliness                                                                                                                

The lathe went out of the factory protected with grease and preservatives which 

have to take off, for what we can use a soft cloth moistens with benzine. 

 

. 

Don t use thinner, gasoline or other kind of remover. 

.   

Give especial attention to the cleanliness of the carriages and lubricate them. 

 

.  

  

 

:  

 :

. 

 .

. 

. 

. 

 :

 

. 

. 

 

.    

 :. 
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Translate this text step by step. 

Description of machine 

The base provided with 3 T-slots is designed for holding the work or fixtures. 

On to the base the internal column is screwed which carries the outer shell on 

two bearings rotating free from backlash. Outer shell and drill head are both 

clamped by one electric clamp drive which is mounted on the radial arm drive 

and is operated by the centralized control panel.                                

Shahid Beheshti high training center 
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Translate the name of each unit.  

1- Handle to change speeds 
2- Lever for inversion of the longitudinal movement of the table 
3- Handle to change speeds                 
4- Handle of the transversal carriage 
5- Turret fixation lever                       
6- Handle of the transversal carriage 
7- Lever for the tailstock quill fixation      
8- Lever for the tailstock fixation 
9- Handle of the tailstock 
10- Handle of the apron 
11- Lever to the half-nut screw and the transversal and longitudinal advances 
12- Key (to 380/440 V) 
13- Levers of threads and feeds selection 
14- Key for refrigeration 
15- Key for high and low rotation  

Optional (special electrical installation) 
16- Emergence button 
17- Low and high rotation button 
18- Cooling system button 
19- Hydraulic copying (optional) button      

Shahid Beheshti high training center 
Homework 1 -2  

First & last name:                                                    Date:

 



   
Introduction

Drilling is the process of cutting holes in metals by using a drilling machine as 

shown in figure 

as the drill advances in a rotational motion through the material. 

 

Twist Drill 

The twist drill (figure 

maximum hardness throughout the pa

incorporated to carry away the chips of metal and the outside surface is relieved 

to produce a cutting edge along the leading side of each flute.

Drill Features

The point of the drill is ground to an angle of 59? to the centre line to give two 

equal cutting edges, and each side is ground back to give 

each cutting edge.
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Metal Cutting Processes1 

Introduction

 
Drilling is the process of cutting holes in metals by using a drilling machine as 

shown in figure 1.Drills are the tools used to cut away fine shavings of material 

as the drill advances in a rotational motion through the material. 

Twist Drill 

 

The twist drill (figure 

maximum hardness throughout the pa

incorporated to carry away the chips of metal and the outside surface is relieved 

to produce a cutting edge along the leading side of each flute.

Drill Features

 

The point of the drill is ground to an angle of 59? to the centre line to give two 

equal cutting edges, and each side is ground back to give 

each cutting edge.

 
Metal Cutting Processes1 

Drilling is the process of cutting holes in metals by using a drilling machine as 

.Drills are the tools used to cut away fine shavings of material 

as the drill advances in a rotational motion through the material. 
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Introduction                                                                                                                         

Drilling is the process of cutting holes in metals by using a drilling machine as 

shown in figure 1. 
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Drills are the tools used to cut away fine shavings of material as the drill 

advances in a rotational motion through the material.  

-

   

.  

Twist Drill                                                                                                                          

The twist drill (figure 2) is made from High Speed Steel, tempered to give 

maximum hardness throughout the cutting portion.  
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Flutes are incorporated to carry away the chips of metal and the outside surface 

is relieved to produce a cutting edge along the leading side of each flute. 
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Drill Features 

 

The point of the drill is ground to an angle of 59? to the centre line to give two 

equal cutting edges, and each side is ground back to give " relief " of about 12? 

to each cutting edge as shown in figure 29. 
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Translate this text step by step.
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threads. They
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The term Centre Lathe is derived from the fact that in its operation the lathe 

holds a piece of material between two rigid supports called 

other device such as a chuck or faceplate which revolves about the centre line of 

the lathe. 
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jobbing (one off) situation or for small batch work. 

The lathe is a machine used to cut 

rotated whilst a cutting tool, which is supported in

in a certain direction depending on the form of surface 
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holds a piece of material between two rigid supports called centers

other device such as a chuck or faceplate which revolves about the centre line of 

machine is usually used in a 

spindle carrying the work is 
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in a certain direction depending on the form of surface required. If
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moves parallel to the axis of the rotation of the work a cylindrical surface is 

produced as in Fig 2 (a), whilst if it moves at right angles to this axis it produces 

a flat surface as in Fig 2 (b).   

Figure 2a. Producing a  

Cylindrical Surface 
Figure 2b. Producing a Flat Surface  

The lathe can also be used for the purposes shown in Fig 2c, 2d, 2e and 2f.    

Figure 2c. Taper Turning Figure 2d. Parting Off / Under Cutting

   

Figure 2e. Radius Turning Attachment

 

Figure 2f. Drilling on a Lathe  

Cutting Tools  

The tool used in a lathe is known as a single point cutting tool. It has one cutting 

edge or point whereas a drill has two cutting edges and a file has numerous 

points or teeth.    
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holds a piece of material between two rigid supports called centers, or by some 
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The spindle carrying the work is rotated whilst a cutting tool, which is 

supported in a tool post, is made to travel in a certain direction depending on the 

form of surface required. 

------ -- --
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)tool post (.  

If the tool moves parallel to the axis of the rotation of the work a cylindrical 

surface is produced as in Fig 2 (a), whilst if it moves at right angles to this axis it 

produces a flat surface as in Fig 2 (b). 
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Translate this text step by step. 

Cutting Tools  

The tool used in a lathe is known as a single point cutting tool. It has one cutting 

edge or point whereas a drill has two cutting edges and a file has numerous 

points or teeth. The lathe tool shears the metal rather than cuts as will be seen 

later and it can only do so if there is relative motion between the tool and the 

work piece. For example, the work is rotating and the tool is moved into its path 

such that it forms an obstruction and shearing takes place. Of course the 

amount of movement is of paramount importance too much at once could for 

instance result in breakage of the tool.                           
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1. Find and underline the synonym of given words in the text. 

--

  

The usual conception of cutting suggests clearing the substance apart with a thin 

knife or wedge. When metal is cut the action is rather different and although the 

tool will always be wedge shaped in the cutting area and the cutting edge should 

always be sharp the wedge angle will be far too great for it to be considered 

knife shaped. Consequently a shearing action takes place when the work moves 

against the tool.   

Figure 3.Basic Metal Cutting Theory  

Figure 3 shows a tool being moved against a fixed work piece. When the cut is in 

progress the chip presses heavily on the top face of the tool and continuous 

shearing takes place across the shear plane AB. Although the Figure shows a 

tool working in the horizontal plane with the work piece stationary, the same 

action takes place with the work piece revolving and the tool stationary.     
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Milling  

Types of Milling Machine :

 
Most of the milling machine is constructed of column 

and knee structure and they are classified into two main types namely 

Horizontal Milling Machine and Vertical Milling Machine. The name 

Horizontal or Vertical is given to the machine by virtue of its spindle axis. 

Horizontal machines can be further classified into Plain Horizontal and 

Universal Milling Machine. The main difference between the two is that the 

table of a Universal Milling Machine can be set at an angle for helical milling 

while the table of a Plain Horizontal Milling Machine is not. 

2.1. Horizontal Milling Machine : Figure 1 shows the main features of a Plain 

Horizontal Milling Machine. Their functions are : 

a. Column

 

: The column houses the spindle, the bearings, the gear box, the 

clutches, the shafts, the pumps, and the shifting mechanisms for transmitting 

power from the electric motor to the spindle at a selected speed. 

b. Knee

 

: the knee mounted in front of the column is for supporting the table 

and to provide an up or down motion along the Z axis. 

c. Saddle

 

: The saddle consists of two slide ways, one on the top and one at the 

bottom located at 90? to each other, for providing motions in the X or Y axes by 

means of lead screws. 

d. Table

 

: The table is mounted on top of the saddle and can be moved along the 

X axis. On top of the table are some T-slots for the mounting of work piece. 

e. Arbor

 

: The arbor is an extension of the spindle for mounting cutters. Usually, 

the thread end of an arbor is of left hand helix. 

2.2. Vertical Milling Machine

 

: Figure 2 shows a vertical milling machine which 

is of similar construction to a horizontal milling machine except that the spindle 

is mounted in the vertical position. Its additional features are: 

a. Milling head

 

: the milling head consisting the spindle, the motor, and the feed 

control unit is mounted on a swivel base such that it can be set at any angle to 

the table. 
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b. Ram

 
:the ram on which the milling head is attached can be positioned 

forward and backward along the slide way on the top of the column.                                                         

   

Figure 1.Horizontal Milling Machine              Figure 2. Vertical Milling Machine  

3. Cutting Tools 

 

3.1. Cutting Tools for Horizontal Milling

 

a. Slab Mills: For heavy cutting of large and flat surfaces. 

b. Side and Face Cutters:

 

This type of cutters has cutting edges on the periphery 

and sides of the teeth for cutting shoulders and slots. 

c. Slitting Saws: For cutting deep slots or for parting off. 

Note : 

Horizontal milling cutters are specified by the name, the material, the width, the 

diameter, and the hub size of the cutter (Example: Side and face cutter, High 

Speed Steel, Cutter size: 10 X ? 100, Hub size: ? 25). 
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  Figure 3.Slab Mill       Figure 4.Side and Face Cutter       Figure 5.Slitting Saw  

3.2. Cutting tools for Vertical Milling

 

a. End Mills: Commonly used for facing, slotting and profile milling. 

b. Rough Cut End Mills: For rapid metal removal. 

c. Slot Drills:

 

For producing pockets without drilling a hole beforehand. 

d. Face Milling Cutters:

 

For heavy cutting. 

Note:  

Most vertical milling cutters are of end mill types and are specified by the 

material, the diameter, the length, the helical angle, the types of shank and the 

shank diameter. For face milling cutter, only the diameter of the cutter and the 

types of carbide inserts are required.      

    Figure 6.End Mill        Figure 7.Rough Cut End Mill         Figure 8.Slot Drill  

Figure 9.Face Milling Cutter 



    A           

   
b     

   

   
)-( 

Types of Milling Machine  

Most of the milling machine is constructed of column and knee structure and 

they are classified into two main types namely Horizontal Milling Machine and 

Vertical Milling Machine. 
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The name Horizontal or Vertical is given to the machine by virtue of its spindle 

axis. 
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Horizontal machines can be further classified into Plain Horizontal and 

Universal Milling Machine. 

 ----------)

(- -

  

.  

The main difference between the two is that the table of a Universal Milling 

Machine can be set at an angle for helical milling while the table of a Plain 

Horizontal Milling Machine is not. 

 .  

Horizontal Milling Machine        
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Figure 1 shows the main features of a Plain Horizontal Milling Machine. 

. 

Vertical Milling Machine 

Figure 2 shows a vertical milling machine which is of similar construction to a 

horizontal milling machine except that the spindle is mounted in the vertical 

position. 
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Fill in the blanks.  

Milling machine type: -----------  

1.--------------------- 

2.--------------------- 

3.--------------------- 

4.--------------------- 

5.---------------------- 

6.----------------------  

Milling machine type: ----------
-  

                   1.--------------------- 

                   2.--------------------- 

                   3.--------------------- 

                   4.--------------------- 

                   5.--------------------- 

                 6.-------------------- 

                 7.--------------------  
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Write the name of each milling cuter.       

---------------        --------------------        -- ---------------    

------------------      ------------------      ------------------         

 --------------------- 
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Lesson 5  

Engineering Drawings 

Introduction 

The engineering drawing is one of the most important communication tools that 

a company can possess. Engineering drawings require extensive thought and 

time to produce. Many companies are using three-dimensional (3-D) computer 

aided design databases to produce parts and are bypassing the traditional two-

dimensional (2-D) drawings. In many ways, creating an engineering drawing is 

the same as a part production activity. The main difference between drawing 

production and part production is that the drawing serves many different 

functions in a company. Pricing uses it to calculate product costs. Purchasing 

uses it to order raw materials. Routing uses it to determine the sequence of 

machine tools used to produce the part. Tooling uses it to make production, 

inspection, and assembly fixtures. Production uses the drawing information to 

make the parts. Inspection uses it to verify the parts have met the specifications. 

Assembly uses it to make sure the parts fit as specified.  

Drawing Types 

Of the many different types of drawings a manufacturing company might 

require, the three most common are note, detail, and assembly. 

1) Note : Commonly used parts such as washers, nuts and bolts, fittings, 

bearings, tubing, and many others, may be identified on a note drawing. As the 

name implies, note drawings do not contain graphics. They are usually small 

drawings (A3 or A4 size) That contains a written description of the part. See 

Fig.1. 

2) Detail : The detail drawing should show all the specifications for one unique 

part. Examples of different types of detail drawings follow. 

3) Assembly: Assembly drawings are categorized as subassembly or final 

assembly. Both show the relative positions of parts. They differ only in where 

they fit in the assembly sequence. Assembly drawings are usually drawn in one 

of two forms: exploded pictorial view (see Fig.2) or 2-D sectioned view 
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Two common elements of assembly drawings are identification balloons and 

parts lists. The item numbers in the balloons (circles with leaders pointing to 

individual parts) relate to the numbers in the parts list.

Parts of drawing

Border

thick line with zone identification marks and centering marks. See Fig.4.

Title blocks

information is usually the title block (see F

the drawing and the company. Although there are many different arrangements 

possible, a good title block has the following characteristics

Revision blocks

pa

revised to improve performance or reduce cost. After a drawing change request 

is made and accepted, the drawing is modified. Engineering change notices 

(ECN) are created to document 
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Introduction     

The engineering drawing is one of the most important communication tools that 

a company can possess. 

-------------

  

.  

.  

Engineering drawings require extensive thought and time to produce. 

------

  

.  

Many companies are using three-dimensional (3-D) computer aided design 

databases to produce parts and are bypassing the traditional two-dimensional 

(2-D) drawings. 

--------- -

- - ---- - - -  

  

CAD .  

In many ways, creating an engineering drawing is the same as a part production 

activity. 

-

  

.  
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The main difference between drawing production and part production is that 

the drawing serves many different functions in a company. 

.   

Pricing uses it to calculate product costs. 

.  

Purchasing uses it to order raw materials.  

. 

Routing uses it to determine the sequence of machine tools used to produce the 

part. 

.    

:

  

.

.

CAD.

.

..

.     

 :.      
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Translate this text step by step. 

Assembly drawings 

Assembly drawings are categorized as subassembly or final assembly. Both show 

the relative positions of parts. 

They differ only in where they fit in the assembly sequence. Assembly drawings 

are usually drawn in one of two forms: exploded pictorial view or 2-D sectioned 

view. Two common elements of assembly drawings are identification balloons 

and parts lists. The item numbers in the balloons (circles with leaders pointing 

to individual parts) relate to the numbers in the parts list.                            
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Read this text and answer the questions. 

From about 1750, when Gaspard Monge developed descriptive geometry 

practices, to about 1900, most drawings were created using first-angle 

projection. Starting in the late nineteenth century, most companies in the United 

States switched to third-angle projection. Third-angle projection is considered a 

more logical or natural positioning of views. 

While it is common practice for many companies to create parts using a 3-D 

definition of the part, 2-D drawings are still the most widely used 

communication tool for part production. The main reason for this is, if a 

product breaks down in a remote location, a replacement part could be made on 

location from a 2-D drawing. The same probably would not be true from a 3-D 

computer definition.  

1. What type of projection has been used from about 1750 to about 1900?  

2. Who has developed descriptive geometry practices?  

3. Which country switched to third-angle projection?  

4. What is the advantage of using third-angle projection?  

5. Which type of drawings is still the most widely used communication tool for 

part production? Why? Please explain.       
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Match the words with the pictures.
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View- Isometric projection         

..          ..    

         

..          ..    

         

..          ..    

                                                               

Shahid Beheshti high training center
Homework 5

 
First & last name:                                                    Date:

 
pictures.

 
projection-First angle projection

Isometric projection
         

..          ..    

         

..          ..    

         

..          ..    

                                                               

 

.

Shahid Beheshti high training center
Homework 5-3

First & last name:                                                    Date:

 
First angle projection

Isometric projection-

 
         

..          ..    

          

         

..          ..    

         

..          ..    

.

Shahid Beheshti high training center
3

First & last name:                                                    Date:

 
First angle projection

 
Sectional view         

..          ..    

          

         

..          ..    

         

..          ..    

.

 
Shahid Beheshti high training center

First & last name:                                                    Date:

 
First angle projection-Third angle 

Sectional view- Broken          

..          ..    

         

..          ..    

         

..          ..    

A        

 
b  

 
Third angle 

Broken 

         

..          ..    

 
         

..          ..    

 
         

..          ..    

    



    A           

   
b     

   

  
Lesson 6 

Die Design     

Figure1.The main features of a Cutting die 

1. Introduction 

Die design is a specialized profession that combines the elements of craft, art, 

and science. The objective is to prepare drawings that can be translated into 

stamping dies by skilled craftsmen known as die makers. The stamping dies, are 

mounted in presses in which they blank, bend, form, draw, extrude trim and 

pierce, into components which may be assembled with other parts (which may 

or may not be stampings) to form finished products. 

2. Cutting dies 

Die cutting is the application of shear forces to coil or sheet material with a tool 

consisting of a mating punch and die mounted in a press. The stock is stressed 

between the cutting edges of the punch and the die; and as the punch penetrates 
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Introduction                                                                                                                              

Die design is a specialized profession that combines the elements of craft, art, 

and science. 

  

-- -- ---- -- - --

  

.  

The objective is to prepare drawings that can be translated into stamping dies 

by skilled craftsmen known as die makers. 

 - - - -- --- ----

- - --

   

. 

The stamping dies, are mounted in presses in which they blank, bend, form, 

draw, extrude, trim and pierce, into components which may be assembled with 

other parts (which may or may not be stampings) to form finished products. 

---- - - --- ---

------- - -- -

 -)-- - --(- ---

  

) (. 

Cutting dies 

Die cutting is the application of shear forces to coil or sheet material with a tool 

consisting of a mating punch and die mounted in a press. 
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.  

The stock is stressed between the cutting edges of the punch and the die; and as 

the punch penetrates the material, compressive and tensile stresses build up and 

fracture occurs along the lines of stress (sees Fig2). 

 .    

:

    

.

 

. 
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Translate this text step by step. 

Separation of the die-cut stock generally occurs with mild steel when 

approximately one third of the thickness of the stock has been penetrated. 

However, when harder materials are die cut, penetration by the punch maybe 

somewhat less than one-third the material thickness, and softer materials may 

require almost full penetration.                        
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A flatness tolerance specifies a tolerance zone defined by two parallel planes 

within which the entire surface must lie. When a flatness tolerance is 
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extension line of the surface (see
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are referred to as orientation tolerances. These tolerance specifications control 

the orientation or attitude of a feature to a datum feature or features.
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: (  

Geometric dimensioning and tolerancing can be described in its simplest terms 

as a means of specifying the geometry or shape of a piece of hardware on an 

engineering drawing. 

- -- -)can be described(-- -

-- ----- -- --- --  

-

  

 . 

It provides the designer with a clear way of expressing design intent and part 

requirements, which in turn enables the manufacturer to choose the proper  

Method to produce the part. 

--------------

) in turn(-------

  

 . 

Geometric dimensioning and tolerancing also indicates how the part should be 

inspected and gauged, thus protecting the design intent. 

----------

------

    

. 

Geometric dimensioning and tolerancing is rapidly becoming a universal 

engineering drawing language and technique that manufacturing industries and 

government agencies are finding essential to their operational well-being.  
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)is becoming(-----

----------)are finding(--

--

  

 .  

Over the past 35 years, this subject has matured to become an indispensable 

tool; it assists productivity, quality, and economics in building and marketing 

products. 

.    

:

  

 . 

.

  

.

   

.

 

.    

 :. 
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Translate this text step by step. 

Orientation tolerances 

Perpendicularity, angularity, and parallelism controls are referred to as 

orientation tolerances. These tolerance specifications control the orientation or 

attitude of a feature to a datum feature or features. 

Perpendicularity Tolerance 

Perpendicularity is the condition of a surface, median plane, or axis at a right 

angle to a datum plane or axis. Perpendicularity specifications can be applied to 

a surface or to a feature of size.                            

Shahid Beheshti high training center 
Homework 7  

First & last name:                                                    Date:
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Lesson 8 

Computer and industry 
CAD : Computer aided design 

CAM : Computer aided manufacturing 

CEA : Computer engineering analyse 

CAPP : Computer aided process planning 

CAQC : Computer aided quality control 

CAT : Computer aided testing 

CNC : Computer numerical control 

DNC : Direct numerical control 

Stereolithography : 3 dimensional printing 

CIM : Computer integrated manufacturing 

FMS : Flexible manufacturing system 

CMM : Coordinate measuring machine 

PC : personal computer 

PLC : Programmable logic control 

3 dimensional model 

CAD interface 

Wire frame model 

Surface modeling 

Solid modeling 

Modeling Software 

Hardware 

Memory 

Data base 

Contour 

Adaptive control 

Automated inspection 

Feed back 

Microprocessor 

Group technology  

Workstation 

Reverse engineering 

Oprating system 

Back up 
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Word List 

Row Word Synonym Meaning Row Word Synonym Meaning 
1 Abrasive 

  
49 Basic-shaft system  

 
2 Absolute  

 
50 Basic rack  

 
3 Accessory  -

 
51 Basis  -

 
4 Accuracy  -

 
52 Beam   

 
5 Accuracy of form  

 
53 Bed  -

 
6 Acme thread  

 
54 Belt   

 

7 Actual size  

 

55 Bench  

 

8 Adapter sleeve   -

 

56 Bending  

 

9 Addendum  

 

57 Bent (allen) wrench Hex wrench )(

 

10 Adhesive  

 

58 Bevel gear  

 

11 Adjustable wrench  )

 

( 59 Billet   

 

12 Alignment  

 

60 Blanking die  

 

13 Allowable stress  

 

61 Bolt  

 

14 Allowance  

 

62 Bond  

 

15 Alloy  

 

63 Bore   

 

16 Alloyed steel  

 

64 Boring  )(

 

17 Angle  

 

65 Boring machine  

 

18 Angle iron  

 

66 Boring tool  

 

19 Angle of thread  

 

67 Bottoming tap  

 

20 Angular  

 

68 Bottome view  

 

21 Angularity tolerance  

 

69 Bracket  

 

22 Annealing  

 

70 Brass  

 

23 Anvil  

 

71 Brittle  -

 

24 Application  

 

72 Broaching  

 

25 Applied force  

 

73 Broken out section  

 

26 Apron  

 

74 Buckling  

 

27 Arbor  

 

75 Burnishing   

 

28 Arc  -

 

76 Burr Flash-Fin 

 

29 Arc welding  

 

77 Cable  -

 

30 Area  

 

78 Calibration  

 

31 Assembly  

 

79 Cam  

 

32 Autocollimator  

 

80 Carbide-tipped drill  

 

33 Automatic lathe  

 

81 Carriage  

 

34 Average value  

 

82 Coordinate system  

 

35 Axial force  

 

83 Casting  

 

36 Axis  

 

84 Casting steel  

 

37 Axis of symmetry  

 

85 Cast iron  

 

38 Back off angle  

 

86 Cavity  

 

39 Back rake  

 

87 Center   

 

40 Back up  

 

88 Center drill   

  

41 Ball bearing  

 

89 Center hole  

 

42 Ball screw  

 

90 Centerless grinding machine  

 

43 Band saw  

 

91 Center of gravity  

 

44 Bar  

 

)(

 

92 Centrifugal  

 

45 Base   

 

93 Chain  

 

46 Base circle  

 

94 Chamber  

 

47 Base tangent length  

 

95 Change gears  

 

48 Basic-hole system  

 

96 Channel  
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Row Word Synonym Meaning Row Word Synonym Meaning 
97 Chip  

 
145 Copper   

 
98 Chip breaker  

 
146 Corner  

 
99 Chord  

 
147 Corrosion  

 
100 Chuck   -

 
148 Counterboring  

 
100 Circle  

 
149 Countersinking  

 
101 Circular interpolation  

 
150 Coupling  

 
102 Circularity tolerance   

 
151 Cover  -

 

103 Circular lay  

 

152 Crack  

 

104 Circular run out tolerance Radial run out 

 

153 Crane  

 

105 Clamp  

 

154 Crank handle  

 

106 Clearance  

 

155 Creep  

 

107 Clearance fit  

 

156 Critical   

 

108 Climb milling Down milling 

 

157 Cropping Shearing  -

 

109 Closed circuit  

 

158 Cross feed  

 

110 CNC  

 

159 Cross section  

 

111 Coarse thread  

 

160 Cross slide  

 

112 Coating  

 

161 Curve  -

 

113 Coaxiality tolerance Concentricity 

 

162 Cut off tool  

 

114 Coding  

 

163 Cutting  

 

115 Coefficient  

 

164 Cutting data  

 

116 Coil  -

 

165 Cutting edge  

 

117 Coining die  

 

166 Cutting force  

 

118 Cold work tool steel  

 

167 Cutting Process  

 

119 Collar  

 

168 Cutting temperature  

 

120 Collet  

 

169 Cutting tool  

 

121 Column Upright  

 

170 Cycloid gear  

 

122 Composite  

 

171 Cylindrical grinding  

 

123 Compound die  

 

172 Cylindricity tolerance  

 

124 Compound rest Tool post 

 

173 Damper   -

 

125 Chip breaker  

 

174 Data  

 

126 Concavity  

 

175 Datum  

 

127 Concentrated  

 

176 Deformation  

 

128 Conduction   

 

177 Density  

 

129 Cone angle  

 

178 Depth  -

 

130 Conical  

 

179 Depth of cut  

 

131 Constant  

 

180 Detail drawing  

 

132 Construction  

 

181 Deviation  

 

133 Construction steel  

 

182 Diagram  

 

134 Contact length  

 

183 Dial indicator  

 

135 Container  

 

184 Diameter  

 

136 Continuos chip  

 

185 Diamond dresser  

 

137 Contour  -

 

186 Die  

 

138 Control panel  

 

187 Die block  

 

139 Control unit  

 

188 Die cavity  

 

140 Conventional milling Up milling 

 

189 Die shank  

 

141 Convexity  

 

190 Die shoe  

 

142 Conveyer  

 

191 Differential indexing Compound indexing 

 

143 Coolant Cutting fluid 

 

192 Dimension  -

 

144 Coordinate measuring machine  

 

193 Dimensioning  
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Row Word Synonym Meaning Row Word Synonym Meaning 
194 Dimetric projection  

 
243 Flanged shaft  

 
195 Direct indexing Plain indexing 

 
244 Flatness tolerance  

 
196 Dismounting  

 
245 Flexibility  

 
197 Dividing head Index head 

 
246 Flute  

 
198 Dog  -

 
247 Follower rest  

 
199 Double-action press  

 
248 Force  

 
200 Double-head box wrench  

 
249 Forging die  

 

201 Double-start thread  

 

250 Forming die  

 

202 Dovetail guideway  

 

251 Foundry  

 

203 Drafting Drawing )(

 

252 Four jaw chuck  

 

204 Drawing die  

 

253 Fracture  -

 

205 Drawing template  

 

254 Friction  

 

206 Drill  

 

255 Front view  

 

207 Drilling machine  

 

256 Furnace  

 

208 Driver plate Dog  plate 

 

257 Gap  -

 

209 Ductile material  

 

258 Gas cutting  

 

210 Dynamometer  

 

259 Gauge blocks  

 

211 Eccentric  

 

260 Gauging plug  

 

212 Edge finder  

  

261 Gear cutting  

 

213 Effect force  

 

262 Gear hob  

 

214 Efficiency  --

 

263 Gear rack Rack  pinion 

 

215 Elasticity  -

 

264 Gear Shaper  

 

216 Electric arc furnace  

 

265 Gear shaving machine  

 

217 Electrode  

 

266 Geometric  -

 

218 Electrode holder  

 

267 Go-No go gauge  -

 

219 Element  --

 

268 Grain size  

 

220 Ellipse  

 

269 Graph  

 

221 Elongation  

 

270 Gravity force  

 

222 End mill  

 

271 Grease  

 

223 Engagement  

 

272 Grey iron  

 

224 Engine lathe  

 

273 Grinding machine  

 

225 Estimation   -

 

274 Grinding wheel  

 

226 Expanding mandrel  )( 275 Groove  

 

227 External gear  

 

276 Grounding Earthing 

 

228 Extrusion die  

 

277 Guideway  

 

229 Face milling cutter  

 

278 Gun drill  

 

230 Face plate  

 

279 Hacksaw  

 

231 Facing tool  

 

280 Hacksaw blade  

 

232 Factory  

 

281 Hand diestock  

 

233 Fastening  -

 

282 Handle  

  

234 Feature  

 

283 Hand loading 

 

235 Feed box  

 

284 Hand reamer  

 

236 Feeler gauge  -

 

285 Hand tap  

 

237 File  

 

286 Hand wheel  

 

238 Fine pitch thread  

 

287 Hardening  

 

239 Finishing  

 

288 Hardness  

 

240 Fit  

 

289 Hatching  

 

241 Fixture   -

 

290 Headstock  

 

242 Flame hardeninh  

 

291 Heat treatment  
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Row Word Synonym Meaning Row Word Synonym Meaning 
292 Helical gear  

 
341 Lathe center  

 
293 Helical Spring  

 
342 Lathe tool  

 
294 Helix angle  

 
343 Laying out   -

 
295 Helix lead  

 
344 Lead  

 
296 Helmet  

 
345 Lead angle  

 
297 Herringbone gear  

 
346 Lead of helix  

 
298 Hexagonal bar  

 
347 Lead screw  

 

299 Hexagonal head screw  

 

348 Leakage   -

 

300 High speed steel HSS 

 

349 Left hand milling cutter 

 

301 Hinge  -

 

350 Left hand thread 

 

302 Hole  

 

351 Left hand tool  

 

303 Honing machine  

 

352 Level  

 

304 Hook  -

 

353 Lever  

 

305 Hook spanner  

 

354 Limit gauge -

 

306 Horizontal milling machine  

 

355 Limits of size  

 

307 Hot work tool steel  

 

356 Linear  

 

308 Housing  --

 

357 Live center Rotating center 

 

309 Hypoid gear  

 

358 Lobing  

 

310 I-beam girder  

 

359 Longitudinal feed 

 

311 Imperial system  

 

360 Loop  -

 

312 Inertia  -

 

361 Loss  -

 

313 Inlet valve  

 

362 Low carbon steel 

 

314 Insert  

 

363 Lower deviation 

 

315 Insulant Dielectric 

 

 -

 

364 Lower shoe 

 

316 Intensity  

 

365 Lubricant oil  

 

317 interchangable  

 

366 Lubrication  

 

318 Interference fit  )(

 

367 Machined surface 

 

319 Internal grinding  

 

368 Machine elements 

 

320 International standardization organization=ISO 

 

369 Machine reamer  

 

321 International system of units  

 

370 Machine tap  

 

322 Intersection  

 

371 Machine tool  

 

323 Involute end mill  

 

372 Machining  

 

324 Involute worm  

 

373 Magnetic chuck  

 

325 Iron  

 

374 Magnification  

 

326 ISO accuracy degree  

 

375 Major diameter  

 

327 Isolated  

 

376 Malleable cast iron 

 

328 Isometric projection  

 

377 Mandrel  

 

329 ISO system of limits & tolerances 

 

378 manometer  

 

330  Jaw  

 

379 Mannual unloading 

 

331 Jig boring machine  

 

380 Manufacturing process  

 

332 Key  

 

381 Mass production  

 

333 Key seat Key way 

 

382 Master gauge  

 

334 Knee-column type milling machine  -

 

383 Material  

 

335 Knob  

 

384 Mating parts 

 

336 Knurling tool  

 

385  Maximum material condition 

 

337 Lapping machine  

 

386 Mean value  

 

338 Laser machining  

 

387 Measurement   

 

339 Lateral  

 

388 Mechanism  -

 

340 Lathe accessory  

  

389 Melting point   
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Row Word Synonym Meaning Row Word Synonym Meaning 
390 Metal  

 
439 Parting plane  

 
391 Metric taper  

 
440 Path   

 
392 Metric thread  

 
441 Pattern   - -

 
393 Micrometer  -

 
442 Peak  --

 
394 Span micrometer  

 
443 Penetrant   -

 
395 Milling Cutter  

 
444 Pentagon   

 
396 Molten metal  

 
445 Percentage  

 

397 Moment vector  

 

446 Performance  --

 

398 Morse taper  

 

447 Periodic time  

 

399 Motion   -

 

448 Permanent magnet  

 

400 Mould  

 

449 Perpendicular axis  

 

401 Mounting  -

 

450 Perpendicularity tolerance=Squareness tolerance 

 

402 Multiple-start thread  

 

451 Perpendicular lay  

 

403 Necking die  

 

452 Phenomenon  

 

404 Needle file  

 

453 Piercing die  

 

405 Negative rake  

 

454 Pig iron  

 

406 Nominal size  

 

455 Pin-face wrench  

 

407 Nonferrous matal  

 

456 Pinion -

 

408 Normal  -

 

457 Pipe thread  

 

409 Nose radius  

 

458 Pitch of thread  

 

410 Notching die  

 

459 Pitch circle  

 

411 Nozzle  -

 

460 Pivot --

 

412 Number of teeth  

 

461 Plain milling cutter 

 

413 Numerical control  

 

462 Plan   

 

414 Nut  

 

463 Plane of symmerty 

 

415 Oblate  

 

464 Planer   

 

416 Oblique  -

 

465 Plasticity   -

 

417 Obtuse angle  )(

 

466 Plate  -

 

418 Oil can  

 

467 Platform 

  

-

 

419 Oil level sight gauge   -

 

468 Plug tap  

 

420 One dimensional  

 

469 Plunge grinding  

 

421 Open circuit  

 

470 Plunger  

 

422 Open loop Control  

 

471 Pneumatic gauge  

 

423 Operator  -

 

472 Polar  

 

424 Optical gauge  

 

473 Polishing  

 

425 Optimum  

 

474 Polygon  

 

426 Orbit  

 

475 Porosity  

 

427 Orifice  --

 

476 Portable grinder )( 

428 Orthographic projection  

 

477 Positional tolerance 

 

429 Output  

 

478 Positive rake  

 

430 Outside diameter  

 

479 Potential   

 

431 Ovality   

 

480 Powder  

 

432 Pair  

 

481 Power  -

 

433 Parallelity tolerance  

 

482 Precision  

 

434 Parallel lay  

 

483 Precision square  

 

435 Parallelogram  

 

484 Precision straightedge 

 

436 Parameter   -

 

485 Pressure angle  

 

437 Particle  

 

486 Principle  -

 

438 Parting die  

 

487 Product  -
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Row Word Synonym Meaning Row Word Synonym Meaning 
488 Production process  

 
537 Saddle  

 
489 Profile  

 
538 Scale  -

 
490 Progressive die  

 
539 Scrap  -

 
491 Proportional  

 
540 Scraper  

 
492 Protective clothing  

 
541 Screwdriver  

 
493 Protractor  -

 
542 Scriber  

 
494 Pulley  -

 
543 Seal   - -

 

495 Pump capacity  )(

 

544 Segmented grinding wheel 

 

496 Punch  

 

545 Semi-automatic machine tool 

 

497 Punching die  

 

546 Shaft  

 

498 Push button  ) (

 

547 Shape  

 

499 Ouality control  

 

548 Sheet 

 

500 Quenching 

 

549 Shell milling cutter )(

 

501 Ouill 

 

550 Shift  

 

502 Radial drilling machine 

 

551 Shrinkage  

 

503 Radial lay  

 

552 Sine bar  

 

504 Radius  

 

553 Single-head open-end wrench 

 

505 Ram  --

 

554 Single-point tool  )( 

506 Ram type milling machine 

 

555 Single-start thread 

 

507 Range of speed  

 

556 Size deviation -

 

508 Rate   -

 

557 Sketch  

 

509 Ratio   

 

558 Slab Billet -

 

510 Reamer   

 

559 Slag  

 

511 Rear view  

 

560 Slide   

 

512 Reciprocating motion 

 

561 Slope   

 

513 Rectangle   -

 

562 Slotting  

 

514 Reduction  

 

563 Smooth  

 

515 Reference surface   

 

564 Snap gauge  )(

 

516 Relative velocity  

 

565 Soft grade wheel )(

 

517 Relief angle  

 

566 Solid shaft  )(

 

518 Residual stress  

 

567 Spanner Wrench  

 

519 Resultant force  

 

568 Specimen  

 

520 Reverse  )( 569 Spherical surface 

 

521 Revolution per minute  

 

570 Spindle  

 

522 Right-hand milling cutter 

 

571 Spline joint  

 

523 Rigidity  -

 

572 Spring steel  

 

524 Ring gauge  )(

 

573 Spur gear  

 

525 Rivet  

 

574 Square bar  

 

526 Roller  

 

575 Stable equilibrium 

 

527 Rolling mill   

 

576 Stainless steel  

 

528 Roller bearing  

 

577 Standard   -

 

529 Root  -

 

578 Stationary   -

 

530 Rope  

 

579 Stock lay-out 

 

531 Rotary table  

 

580 Straight shank  

 

532 Rotational motion  

 

581 Straight wheel  

 

533 Roughing cut  

 

582 Strength of material )(

 

534 Roughness  

 

583 Stress -

 

535 Round bar Rod  

 

584 Strip  

 

536 Roundness tolerance  

 

585 Structural steel  )(
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Row Word Synonym Meaning Row Word Synonym Meaning 
586 Support -

 
634 Twist drill  

 
587 Surface grinding 

  
635 Ultimate strength 

 
588 Symmerty tolerance  

 
636 Undercutting  

 
589 System   

 
637 Unification   

 
590 Table   

 
638 Uniform   

 
591 Tailstock   

 
639 Unilateral tolerance 

 
592 Tangential force  

 
640 Unit   

 

593 Tapered bore  

 

641 Universal machine tool 

 

594 Taper tap  

 

642 Unstable equilibrium 

 

595 Tap wrench  -

 

643 Vaccum   

 

596 Tee beam ) (

 

644 Valve   -

 

597 Temperature   -

 

645 Vapour   

 

598 Template    -

 

646 Variable   

 

599 Tensile stress  

 

647 V-belt   )( 

600 Thread cutting  

 

648 V-block  Vee-belt 

 

601 Threading die  

 

649 Vernier caliper  )( 

602 Threading tool  

 

650 Vernier gear-tooth caliper 

 

603 Thread plug gauge )(

 

651 Vernier height gauge 

 

604 Thread ring gauge )(

 

652 Vertical milling machine 

 

605 Three-jaw chuck  

 

653 Vertex   

 

606 Time for machine servicing 

 

654 V-guideway   

 

607 Timing belt )(

 

655 Vibration  --

 

608 Tip  

 

656 Vice   

 

609 Title block  

 

657 View from above 

 

610 Tolerance -

 

658 Viscosity   --

 

611 Tool changer 

 

659 V-thread=Triangular thread 

 

612 Tool holder -

 

660 Waviness  

 

613 Tool life  

 

661 Web   

 

614 Tool post  

 

662 Wedge   

 

615 Tool steel  

 

663 Weight   -

 

616 Tool wear  

 

664 Welder  

 

617 Tooth tip -

 

665 Welding torch  

 

618 Torque wrench )(

 

666 White cast iron 

 

619 Toughness   -

 

667 Whitworth thread  

 

620 Tracer lathe )(

 

668 Width   

 

621 Transfer line  

 

669 Wire  

  

622 Transition fit  

 

670 Woodruff key 

 

)(

 

623 Transverse motion  

 

671 Work holder 

 

624 Trapezoid   

 

672 Workpiece   

 

625 Traverse motion  

 

673 Workshop   

 

626 Trial & error  

 

674 Workshop lay out 

 

627 Trimming die  

 

675 Wringing gauge blocks 

 

628 Trueing  

 

676 Work surface  

 

629 T-slot  )(

 

677 Worm gear  

 

630 T-square  

 

678 X-ray film  

 

631 Turning   

 

679 Zee beam )(

 

632 Turning tool  

 

680 Zero line  

 

633 Turret  -

 

681 Zinc  
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:  

 .

  

. 

 .:  

Machine tool  )(  

Machine operator )(  

.

:    

Cutting is a metal removal process.  
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.

.  

.    

Machine tools are widely used in the industry. 
 .  

There are three important angles in the construction of a cutting tool. 
.  

 .

  

. 

:  

-

.  

-

..    

It is no use grinding hardened steel by a hard grinding wheel. 
:  

--- -- -- ---

 

:  

.  

 

:It is no use))

 

(( .
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