MANUFACTURING TECHNOLOGY-III

SHORT ANSWER QUESTIONS
    1. What is a fit and how is it classified?
        A fit is a relationship resulting from the differences of the dimensions of hole and the dimensions of the shaft before assembly. There are three types of fits:
           Clearance fit, Transition fit and Interference fit.

           Clearance fit in which the low limit of the hole is more than the highest limit of the   

            Shaft. 

           Transition fit in which high limit of shaft is more than high limit of hole but lower              limit is more than lower limit of shaft.

            Interference fit in which the low limit of shaft is more than the higher limit of hole. 
   2. Define allowance and tolerance.

        Allowance is the intentional difference between the mating components that is the

         hole and shaft to obtain the desired type of fit.

        Tolerance: All the parts that is the hole and shaft cannot be manufactured exactly as per the basic size, hence a tolerance is given on the individual components so that the parts manufactured lie between the two extreme permissible limits, upper limit and the lower limit. The difference between the two extreme limits is called tolerance of the basic dimension. The tolerance for a basic size is fixed based on the fit that is required.  
3. What is wringing in slip gauges?
     Wringing literally means sticking. In case of slip gauges, wringing is a necessary condition for precision measurement. Slip gauges are manufactured to extremely closer tolerances that are normally not found in general goods manufacture. These close tolerances are possible only with a higher degree of surface finish and almost near to perfect flatness.

      When two such perfectly finished slip faces are brought into close contact with a slight pressure and sliding, the gauges stick together quite strongly. This phenomenon of two blocks sticking together without gluing is called wringing of slip gauges. Wringing is due to adhesion and vacuum created between the contacting surfaces.
4. What is a comparator?
     Comparator is a precision measuring device that works on relative measurement. Instead of measuring the total dimension, it gives only dimensional difference between the basic dimension and the actual dimension of the part under consideration. A comparator compares the unknown dimension of a part with some standard or master setting.
5. Differentiate between a comparator and a gauge.

    A comparator is a precision measuring device which enables a comparison to be made

    between the component being measured and a standard or master setting.

    Gauge is a device which only conforms whether a manufactured component is between the prescribed limits of size or not.
6. Explain the principle of sine bar.

    Sine bar is used in the measurement of angles in manufacturing. Sine bar by itself does not measure the angle but helps in calculating the angle using trigonometric sine principle.

7. What is backlash in gears?

     When two gear wheels mesh, the theoretical distance between their centres must be equal to the sum of their pitch circle radii. Meshing two gears like this will result in serious noise while running the gear train and also extra force is required to run them.

To avoid these problems, an intentional difference is introduced between the gears, which eases out the force required to run and also reduces the noise while running.

Backlash is defined as the amount by which the tooth space exceeds the thickness of an engaging tooth.
8. What is sampling length?

    Sampling length is the length over which the surface texture is measured It is also called the cut-off length. Sampling length varies with the machining operation. This length varies from a fraction of an mm to 5mm depending on the roughness of the surface.
9. Define the terms primary texture and secondary texture.
   All the irregularities on the surface can be conveniently be grouped into two groups.

   The first group includes irregularities of small wavelength caused by the direct action of the cutting element on the material or by some other disturbance such as friction, wear or corrosion. These irregularities are caused due to tool feed rate and chatter, i.e., it includes irregularities of third and fourth order and constitutes the micro geometrical errors. Irregularities in this group ate referred to as primary texture or roughness.  
      The second group includes irregularities of considerable wavelength of a periodic character resulting from mechanical disturbances in the generating set-up. These errors are termed as macro-geometrical errors and include irregularities of first and second order and are mainly due to misalignment of centres, lack of straightness of guideways and non-linear feed motion. These irregularities are referred to as Waviness or secondary texture.  

10. What is Lay in surface texture measurement?
     The tool or scratch marks taken collectively which characterize the particular process. Where these show definite directional characteristics as, for example, in planing, then this called the lay of the surface. The term Lay refers to the direction of a surface’s predominant pattern. This pattern is determined by the machining process used for the production of the surface. Surface finish measurements are usually, but not always taken across the lay as the surface is at its roughest in this direction. When a stylus-type instrument is used to measure the quality of surface texture, the stylus is generally traversed over the surface at right angles to the lay of the surface. 
11. What is fundamental deviation?
      This is the deviation, either the upper or lower deviation, which is nearest to the zero line for either a hole or a shaft. It fixes the position of the tolerance zone in relation to the zero line.

The fundamental deviation for holes is denoted by capital letters i.e. A, B, H, Zc and the same for shafts is represented by small letters i.e. a, b,h,zc etc

12. Name the various factors affecting the accuracy of a sine bar?

    The various factors affecting the accuracy of sine-bar are:

(a) The axes of roller must be parallel to each other. 
(b)  The top surface of the bar must be flat and parallel to a plane connecting the axes of rollers.

(c)  The rollers must be identical diameters and round to within a close tolerance.

(d) Centre distance” L “between rollers must be accurately known.

(e) Equality of distance from roller centres to upper surface.

13. Explain the terms pitch and lead w.r.t screw threads
      Pitch of a screw thread is the distance measured parallel to the axis between the two corresponding points on adjacent thread forms in the same axial plane. The basic pitch is equal to the lead divided by the number of thread starts.

     Lead is the axial distance advanced by the thread in one revolution. The lead and pitch of single start thread are identical, but in multi-start thread, lead is same multiple of pitches as the number of starts.

14. Explain the terms circular pitch and pressure angle related to gear.
       Circular pitch: It is the distance measured along the circumference of the pitch circle from a point on one tooth to a corresponding point on the next tooth. Thus the circular pitch is denoted by Pc for a spur gear of pitch circle diameter dp having T as the number of teeth can be expressed by Pc =π dp/T =πm where dp/T  is standard term known as module.
 Pressure angle: The angle between the line of action and the common tangent to the pitch circles is known as pressure angle denoted by Ø.
15. How is interchangeability important?

       In manufacturing duplicate machines or other mechanisms, two general methods of procedure are possible. One method is to build each machine independently of the others in obtaining the necessary fit between the parts. In other words, ion manufacturing duplicate machines, according to the scheme, the various parts would be fitted together on an individual basis and more or less and more by cut and try methods and the cost of production will also increase considerably.
      Another method to achieve the same goal i.e. to produce finish duplicate parts in lots, is possible because the parts are sufficiently accurate to assemble properly in any machine of a given lot or series. This is known as interchangeable manufacture. The interchangeable method of manufacture is especially applicable in the production of duplicate machines or other mechanical devices, particularly when the quantity is large.
16. List out plain limit gauges.
       These are used to check plain that is unthreaded holes and shafts. A large amount of work in industry is being gauged by plain gauges. The plain limit gauges are classified as follows:
(a) According to type

(b) According to purpose

(c) According to form of tested surface

(d) According to design.

According to type:

(a) Standard gauges.

(b)  Limit gauges.

According to purpose:

(a) Workshop gauges

(b)  Inspection gauges
(c) Purchase inspection gauges

(d) Reference or master gauge

According to form of tested surface:
(a) Gauges for checking holes called the plug gauges.

(b) Gauges for checking shafts called ring and snap gauges.

(c) Special purpose gauges such as these required for taper checking, position gauges, receiver gauges and profile checking.

   17. List out various types of comparators.
         The various types of comparators are:
(a) Mechanical comparators

(b) Optical comparators

(c) Mechanical-optical comparators

(d) Electric comparators

(e) Electronic comparators

(f) Electro-mechanical comparators

(g) Pneumatic comparators

(h) Fluid displacement comparators

(i) Multi-check comparators.
    18. Explain about Angle gauges.

            An angle gauge is a hardened steel block approximately 75 mm long and 16 mm wide which has two lapped flat working faces lying at a very precise angle to each other. They are supplied in sets and can be wrung together to form desired angles. The angles of the gauges can be obtained in a thirteen piece set.
19. Explain about CMM operation.
      Coordinating measuring machines consist essentially of a means of moving a probe and/part
       Within a three dimensional rectilinear and/polar coordinate system and accurately establishing and recording the spatial coordinate location of selected contact points between the probe and part or its features.

20. What are acceptance tests for machine tools?
       Acceptance tests on machine tools can be classified as geometric and practical test.
  Geometric tests are checks on the machine when it is idle and unloaded and are performed by using ordinary measuring equipment together with a few special accessories. Such tests include such as checking the parallelism of the spindle and bed of a lathe, squareness of the table movement to the spindle of a milling machine and the taper hole of a drilling machine is running true. These are commonly referred to as alignment tests.
Practical tests are intended to check the accuracy of the work done on the machine and are performed by machining suitable pieces and measuring them.

21. What is a CMM? Name any four types of CMM.
      CMM stands for coordinate measuring machine. CMM’s are capable of measuring the coordinates of any point in space and hence play a important role in measurements. Turning centres and machining centres which require measuring devices and guiding devices to guide their tools to the workpiece employ CMM’s to achieve the purpose.CMM will have a probe that has 6 or 12 degrees of freedom to reach any point in space and simultaneously keep track of the coordinates. The following are the types of CMM’s available in the industry.
(a) Cantilever type

(b) Gantry type

(c) Bridge type

(d) Column type

22. Mention applications of Tool maker’s microscope.
      Applications of tool maker’s microscope are:
(a) The pitch is measured by optical projection.

(b) Thread angle is measured.

(c) Major and Minor diameter can be measured.

(d) Thread form is measured.

23. Mention any two applications of autocollimator.

      The applications of Auto-collimator are:
(a) Flatness of a surface plate.

(b) Flatness of Machine bed.

(c) Flatness of bedways.

(d) Flatness of guideways.

24.  What are the four important parameters in the measurement of surface texture?

        The four important parameters in the measurement of surface texture are:

(a) Primary texture.

(b)  Secondary texture.

(c) Lay

(d) Sampling length

(a) Primary texture
      The first group includes irregularities of small wavelength caused by the direct action of the cutting element on the material or by some other disturbance such as friction, wear or corrosion. These irregularities are caused due to tool feed rate and chatter, i.e., it includes irregularities of third and fourth order and constitutes the micro geometrical errors. Irregularities in this group ate referred to as primary texture or roughness.  

(b) Secondary texture

The second group includes irregularities of considerable wavelength of a periodic character resulting from mechanical disturbances in the generating set-up. These errors are termed as macro-geometrical errors and include irregularities of first and second order and are mainly due to misalignment of centres, lack of straightness of guideways and non-linear feed motion. These irregularities are referred to as Waviness or secondary texture.  

(c) Lay

     The tool or scratch marks taken collectively which characterize the particular process. Where these show definite directional characteristics as, for example, in planing, then this called the lay of the surface. The term Lay refers to the direction of a surface’s predominant pattern. This pattern is determined by the machining process used for the production of the surface. Surface finish measurements are usually, but not always taken across the lay as the surface is at its roughest in this direction. When a stylus-type instrument is used to measure the quality of surface texture, the stylus is generally traversed over the surface at right angles to the lay of the surface. 

(d) Sampling length

      Sampling length is the length over which the surface texture is measured It is also called the cut-off length. Sampling length varies with the machining operation. This length varies from a fraction of an mm to 5mm depending on the roughness of the surface.

  25. What is a machining centre?

         A machining centre is supposed to perform a number of operations such as milling, drilling, boring, countersinking, threading, facing, turning and also tapping. A machining centre must have the following characteristics:
(a) Atleast three linear axis of positioning control.

(b) Index table to permit access to more than one side of the workpiece to a maximum of five faces.

(c) Tool changing arm, automatic tool changer, and large selection of tools.

(d) Ability to select spindle speeds and feed rates and bring the tool to the workpiece.

(e) Miscellaneous functions like part clamping, program start alerts peck drilling, coolant On/Off.

26. What is a turning centre?

       Turning centre is a machining facility where it contains number of machines to perform turning and other machining operations and all of them are numerically controlled and has characteristics like rotary tooling, tool storage, tool changing, work changing, tool monitoring, tool and workpiece gauging and ability to perform machining operations other than turning.
27. What is numerical control?

       Numerical control is “A system in which actions are controlled by the direct insertion of numerical data at some point. The system must automatically interpret atleast some portion of this data. Controlling a machine tool by means of a prepared program consisting of numerical data, letters & punctuation marks is known as NC.
28. What is computer numerical control?
       Computer numerical control is a NC system that utilizes a dedicated, stored program computer to perform some or all of the basic numerical control functions. With CNC, the program is entered once and then stored in the computer memory. Thus the tape reader is used only for the original loading of the part program and data. CNC offers flexibility and computational capability. New system options can be incorporated into CNC controller by reprogramming the unit. Because of this reprogramming capacity, both in terms of part programs and system control options, CNC is referred to as soft-wired NC. 
29. What is Direct numerical control?

       Direct numerical control can be defined as a manufacturing system in which a number of machines are controlled by a computer through direct connection and in real time. The tape reader is omitted in DNC, thus relieving the system of its reliable component. Instead of using the tape reader, the part program is transmitted to the machine tool directly from the computer memory.
In principle, one large computer can be used to control more than 100 separate machines. The DNC computer is designed to provide instructions to each machine tool on demand. When the machine needs control commands, they are communicated to immediately.

30. What are the advantages of NC?

       The advantages of NC can be classified into various categories:
(a) Manufacturing

(b) Tooling

(c) Engineering

(d) Production control

Manufacturing

a) Reduction in non-production time.

b) Reduction in costs due less variation in cutting speeds and feeds.

c) Improved quality and closer tolerance.

d) Mirror-image parts can be easily made.

Tooling

a) Special jigs and fixtures are largely eliminated.

b) Tool storage is greatly reduced. Storing tapes requires very little room.

Engineering
a) Increased flexibility of design. Advanced designs can be made.

b) Finer control of weight and strength. A high degree of repetitive accuracy is obtainable.
c) Ease of part design change.

Production control

a) Scheduling and routing can be done more efficiently. Since much of the work can be done on NC machine centres.

b) Flexibility of machining due to quick change of tooling and simple fixturing.

c) Increased output due to less time spent in setup and operator error.

d) Fewer inventories are required since parts can be more easily produced whenever needed.
     31. Differentiate between a turret lathe and a swiss type automatic lathe.
            Turret lathes derive their name from the fact that the tail stock is replaced by a tooling 

             turret. The turrets may have 5, 6 or even eight faces, rather tooling stations. The turret 

              can index depending on the number of faces and the operations done sequentially.

                     Screw machines get their name from the fact that they were originally built to turn 

              Out small parts, many of them with screw threads. This machine has six tools arranged 
               radially around the spindle and the bar is fed through the hollow spindle. The machine      

                has enough memory to store the programs of atleast 20 different parts and is very 

                 economical for small and medium batch production.    
 32. What is positioning in a CNC machine?
         The important aspect of motion control is concerned with whether positions are defined relative to the origin of the coordinate system or relative to the previous location of the tool. The 

Two cases are called absolute positioning and incremental positioning. In absolute positioning, the work head locations are always defined with respect to the origin of the axis system. In incremental positioning, the next workhead position is defined relative to the present location.
33. Define an industrial Robot.
       “An industrial robot is a reprogrammable multifunctional manipulator designed to move material, parts, tools or specialized devices through variable programmed motions to accomplish a variety of tasks.

   The robot must have the ability to adapt to many different kinds of jobs in many different industries and perform these jobs with degree of dexterity and flexibility in motions.
34. What are the essential characteristics of a good comparator?
       The essentials of a good comparator are 

A) Maximum rigidity.

B) Maximum compensation for temperature effects.

C) No backlash in the movement of plunger and the recording mechanism.

D) Straight line characteristic of the scale reading.

E) Most suitable measuring pressure which remains uniform throughout the scale.

F) Indicator should be constant in its return motion.

G) The method of indication should be clear and pointer dead beat i.e. free from oscillation.

H) The comparator should have the maximum versatility.

 35. What are the features of stylus instruments?
       The features of stylus instruments are:
A) A skid/shoe, which is drawn slowly over the surface. The skid provides general contour and a datum for its measurement. If a single skid is employed, its radius in the direction of traverse should not be less than 50 times the sampling length.

B) A stylus/probe moving over the surface records microgeometrical form of the surface.
If the skid is moving up, the probe is also moving up, otherwise, true surface conditions

cannot be traced. For graphical recording, the normal radius of the tip should be 0.003mm.The maximum force between stylus and the surface under test should not be more than 0.016(tip radius in microns) x 2 gms.
C) An amplifying device, for magnifying the stylus movement.

D) A recording device, to produce a trace or record of the surface profile.

E) A means for analyzing the trace obtained. A device may be incorporated in the instrument for analysis.

  36. What is CAPP?

         CAPP (Computer aided process planning) is a means to automatically develop the process plan from the geometric image of the component. The key to development of such CAPP systems is to structure the data concerning part design, manufacturing facilities and capabilities into categories and logical relationships. CAPP thus appears to fully integrate CAD and CAM.
37. What is the purpose of a CMM?

     i) Faster rate of inspection.
    ii) Improved accuracy.

   iii) Minimization of operator error.

    iv) Reduced operator skill required.

     V) Reduction of wastage.

38. Specifications of CMM?
       i) Measuring range.

      ii) No of axes.

    iii) Accuracy. 

     iv) Resolution.

  39. Define major diameter and effective diameter of screw threads.
         Major diameter is the diameter of an imaginary cylinder, coaxial with the screw, which envelopes the thread with helical contact on the crests of the screw or roots of the nut.

          Effective diameter is the same as the pitch diameter of the thread, provided the thread is free from errors.

40. Differentiate between a FMC and FMS.

      Flexible manufacturing cell consist of one or more CNC machine tools, general purpose or of 
      special design interfaced with automated material handling and tool changers.FMC’s are capable of automatically machine a wide range of different workpieces. A grouping of three or fewer machines served by a robot and capable of processing a family of parts is called a flexible manufacturing cell.
     Flexible manufacturing system means a fully automated system consisting of automated workstations, automated material handling systems and computer control.

    A flexible manufacturing system represents a total approach to machining parts in random order.Workpieces move from machine to machine in random sequence on integral handling system.
41. Differentiate between hole basis system and shaft basis system.

       A hole basis system is a system of limits and fits in which different clearances and interferences are obtained by associating various shafts with a single hole. In this system, hole size is kept constant and shaft size is varied to get the desired type of fit.
        A shaft basis system is a system of limits and fits in which different clearances and interferences are obtained by associating various holes with a single shaft. In this system, shaft size is kept constant and hole size is varied to get the desired type of fit. 
42. Define Taylor’s principle of limit gauges
       Taylor’s principle may be stated as follows:
1. The maximum metal limit of as many related dimensions as possible or convenient should be incorporated, in the Go gauge. Or the Go gauge should be the geometrical equivalent of the mating part.

2. The minimum metal limits of the dimensions of the component should be checked by a separate No-Go gauge. This is because a No-Go gauge designed to check more than one dimension outside the minimum metal limit if one of the dimensions being checked is within the minimum metal limit.
43. Define Flatness.

      Flatness is defined as a surface which is deemed to be flat within a given range of measurement when the variation of the perpendicular distance of its points from a geometrical plane parallel to the general trajectory of the plane to tested remains below a give value. The geometrical plane may be represented either by a surface plate or by a family of straight lines obtained by the displacement of a straight edge as a spirit level or a light beam.
44. Define Waviness.

     The second group includes irregularities of considerable wavelength of a periodic character resulting from mechanical disturbances in the generating set-up. These errors are termed as macro-geometrical errors and include irregularities of first and second order and are mainly due to misalignment of centres, lack of straightness of guideways and non-linear feed motion. These irregularities are referred to as Waviness.
45. Define surface roughness.
   The first group includes irregularities of small wavelength caused by the direct action of the cutting element on the material or by some other disturbance such as friction, wear or corrosion. These irregularities are caused due to tool feed rate and chatter, i.e., it includes irregularities of third and fourth order and constitutes the micro geometrical errors. Irregularities in this group ate referred to as surface roughness.  
     46. What are the types of tape format?

             Types of tape formats:

a)  Fixed sequential format.

b) Word address format.

c)   Tab sequential format.

Fixed sequential format:
Every instruction contains all the words in the same sequence irrespective of the words being the same as in the previous blocks. Hence, the identifying address letter need not be provided.

   For example, if some coordinate values ( i.e, x,y and z coordinates) remain constant from one block to next block, these values have to be specified in the next block also. The data must be input in a specified sequence and characters within each word must be of the same length.

          N010 G00 X10 Z0 F50 S1000 EOB

           N020 G01 X20 Z0 F50 S1000 EOB

Word address format:

Each word is preceded and identified by its length address.  This format enables instructions which remain unchanged from the preceding block to be omitted from succeeding blocks. This system speeds programming and tape lengths are considerably reduced. This is the format adopted by most CNC machine control units. Detailed format classification is provided by the control system manufacturer.

             N010 G00 X10 Z0 TAB F50 S1000 EOB

             N020 G01 X20 EOB

Tab sequential format:

The words in each instruction/ block are always provided in the same sequence but each word is preceded by the TAB character. If instructions remain unchanged in succeeding blocks, the instructions need be repeated but TAB character must be punched. Here also, the identifying letter address need not be employed.

                N010 G00 X10 TAB Z0 TAB F50 TAB S1000 EOB 

                N020 G01 X20 EOB
      47. What are the control modes in NC?
             Every CNC machine has couple of Modes or call it Standard Working Modes, such as Auto Mode, Single Block Mode, MDI (Manual Data Input) and Jog Mode and there will be more modes but those mostly will be CNC machine or CNC control specific modes.
CNC Machine Jog Mode

CNC machine Jog mode is one of the most used CNC mode. Jog mode is mostly used to travel the CNC machine carriage ( or CNC machine Slide) such as cnc machine’s axis movement e.g. x-axis z-axis. These axis movements can be via axis specific keys or through the cnc machine hand wheel.

CNC Machine MDI Mode or MDA Mode

The cnc machine MDI (Manual Data Input) mode or MDA (Manual Data Automatic) mode can be called a semi automatic mode. The cnc MDI or MDA mode is mostly used to index tools, or to execute one block of cnc code (on some models of cnc such as sinumerik 840D you can execute multi block cnc program in MDA mode ). The cnc M-Codes can be executed in MDI or MDA mode. You can even rotate the cnc machine spindle to a specific RPM in MDI or MDA mode.

CNC Machine Single Block Mode

The cnc program consists of cnc program blocks. The cnc program blocks are numbered such as N10, N20, N30 and so on. In cnc machine single block mode when you press the cycle start button on the cnc machine control panel only one block of the cnc program will be executed and the machine slide or cnc machine carriage will stop or you might say that the cnc machine cutting tool feed will be at hold but remember that this does not mean that cnc machine fully stops, only cnc machine axis movement will be at hold and all the othe functions like coolent will continue to flow and the spindle will continue to rotate. In short the cnc machine single block mode will not affect the machine spindle rotation but it will only hold the tool feed after the cnc program block is executed. And if you press the cycle start button again the next program block of the cnc program will be executed and the machine will again be at hold after that block completion.

CNC Machine Auto Mode or Automatic Mode

You will rarely see a production shop cnc machine out of cnc machine auto mode. The most used mode on a cnc machine (on some controls like Sinumerik 840D the machine control panel has a setting key which when switched off the machine will only be in auto mode and you can’t change the modes). In cnc machine auto mode when you press the cycle start button on the machine control panel the whole cnc program will be executed. To run the cnc machine in auto mode there are some conditions on some cnc machine such as the cnc machine safety guard door must be closed.
48. Define NC-Programming.

     NC part programming can be defined as the planning and documentation of the sequence of processing steps to be performed on a numerical control machine. It is usually accomplished by a part programmer. The planning portion of part programming requires knowledge of machining as well as geometry and trigonometry. The sequence of processing steps in NC involves a series of movements of the processing head w.r.t the machine table and workpart.
49. What are the features of APT Language?
       The features of APT Language are:

        APT language means Automated programmed tool is the most widely used NC part programming language. APT language consists of English like statements and it shows how they can be formulated to command the cutting tool through its sequence of machining operations.APT is not only a NC language, it also the computer program that performs the calculations to generate the cutter positions based on APT statements.
      APT is three-dimensional system that can be used to control upto five axes.APT can be used to control a variety of different machining operations. To program in APT, the work part geometry must first be defined. Then the tool is directed to various point locations and along surfaces of the work parts to carry out the machining operations. The idea of the part programmer is that the workpiece remains stationary and the tool is directed to move relative to the part.
50. What are the various areas affected by FMS?
        The areas affected by changes inherent in introducing FMS include manufacturing technology (machine design, product design), computer technology, database management, human engineering and many more. A critical requirement for smooth operation would be to establish standards for these areas. Since FMS changes the overall strategy of the entire company, it requires full management commitment.
51. What is manual part programming?
       Once should know about the machine tools, cutting tools and fixtures to be used in the manufacture of the components to write a manual part program. Shop experience is essential for a good programmer as only careful process planning can lead to satisfactory programs. A programmer is supposed to study the drawing of the components in detail and prepare a process plan showing the list of operations to be carried out in sequence, the machine and the tools to be used and the speeds and feeds to be maintained during various operations. The reference axes should be chosen so that the coordinates for various features can be determined. These details enable the programmer to know the operation motions which he is to write in code form, i.e. the program.
52. What are Fixed and Floating zero methods for specifying zero points?
       Fixed zero:

       The programmer must determine the position of the tool relative to the origin (zero point)

        of the coordinate system. NC machines have either of two methods for specifying the zero

        point. The first possibility is for the machine to have a fixed zero. In this case, the origin is

        always located at the same position on the machine table. Usually, that position is the 
        southwest corner (lower left-hand corner) of the table and all tool locations will be defined 

        positive x and y coordinates. 

        Floating zero:
         The second and more common feature on modern NC machines allows the machine 

           operator to set the zero point at any position on the machine table. This feature is called 

          Floating zero.

    53. Distinguish between Point to Point and Continuous path CNC control.
          Point-to-point    

          Point-to-point CNC control moves only in straight lines. They are limited to drilling, 

          Reaming, boring,etc and straight milling cuts parallel to a machine axis. When making an 
          axis move, all affected drive motors run at the same speed. When one axis motor has
          moved the instructed amount, it stops, while the other motor continues until its axis has 

          reached its programmed location.

          Continuous path
          A continuous path machine has the ability to move its drive motors at varying rates of 

          speeds while positioning the machine which facilitates cutting of arc segments and angles.
           The most common type of continuous path operations are milling and lathe operations.
            In continuous path machine, the tool is cutting while the axes of motion are moving, as for                               
             example in a milling machine. All axes of motion might move simultaneously, 
             each at different velocity.

     54. What is word address format?    
    Word address format:

Each word is preceded and identified by its length address.  This format enables instructions which remain unchanged from the preceding block to be omitted from succeeding blocks. This system speeds programming and tape lengths are considerably reduced. This is the format adopted by most CNC machine control units. Detailed format classification is provided by the control system manufacturer.

             N010 G00 X10 Z0 TAB F50 S1000 EOB

             N020 G01 X20 EOB
      55. What is meant by interchangeability?

             In manufacturing duplicate machines or other mechanisms, two general methods of procedure are possible. One method is to build each machine independently of the others in obtaining the necessary fit between the parts. In other words, ion manufacturing duplicate machines, according to the scheme, the various parts would be fitted together on an individual basis and more or less and more by cut and try methods and the cost of production will also increase considerably.

      Another method to achieve the same goal i.e. to produce finish duplicate parts in lots, is possible because the parts are sufficiently accurate to assemble properly in any machine of a given lot or series. This is known as interchangeable manufacture.
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