
 CAM (3361901) 
 Assignment 

 Unit 1 Fundamentals of Computer-Aided Manufacturing 
 1.Definition of NC (2 marks) 
 Ans:  NC  has  been  defined  by  EIA  (Electronic  Industries  Action)  as  a  system  in  which  actions  are 
 control  by  direct  insertion  of  numerical  data  as  some  points.  The  system  must  automatically  interrupt  at 
 least some portion of this data. 

 An electromechanical tap reader was used to load a machine tap into the controller. 
 2. Explain the parts of the NC machine/ Explain the block diagram of NC machine. (3/4 marks) 
 Ans:  In general there are three basic components of an operational NC 

 ●  program of instruction 
 ●  a machine control unit 
 ●  machine tool 

 1.  Program of instruction:  the program of instruction  is a numerical or symbolic code that is detail 
 step by step to tell the machine tool what to do. 

 2.  A machine control unit:  the controller unit is the  unit that reads the program of instruction and 
 convert it to real moment of a machine tool. two basic types of control unit are used with NC 
 machines: open loop control and closed loop control. 

 3.  Machine tool:  Machine tool is obey the command which  is received from the MCU for mass 
 production. 

 3. Explain the benefits of NC machines. (3/4 marks) 
 1.  Reduced  Lead  Time:  The  time  between  the  receipt  of  a  design  drawing  by  the  production 

 engineer  and  manufacturer  getting  ready  to  start  production  on  the  shop  floor,  including  the  time 
 needed for planning, design and manufacture of jigs, etc. is called lead time. 

 2.  Elimination  of  Operator  Errors:  The  machine  is  controlled  by  programme  of  instructions 
 stored  in  the  memory  of  the  computer.  The  programme  is  checked  before  it  goes  to  the  machine 
 so  no  errors  will  occur  in  the  job.  Fatigue,  boredom  or  inattention  by  an  operator  will  not  affect 
 the quality or duration of the machining. 

 3.  Lower  Labour  Cost:  Actual  cutting  time  in  the  CNC  machines  is  more  than  conventional 
 machines  since  the  setting  time,  etc.  are  lower.  Also  one  operator  can  run  two  or  more  machines 
 or multiple pallet machines are used resulting in reduced labour cost. 

 4.  Longer  Tool  Life:  Tools  can  be  used  at  optimum  speeds  and  feeds  because  these  functions  are 
 controlled  by  the  part  programme.  Programmed  speeds  and  feeds  can  be  overridden  by  the 
 operator  if  difficulty  in  machining  is  encountered,  for  example,  operator  can  change  the  speed 
 and feed if the material has different properties. 

 5.  Elimination  of  Special  Jigs  and  Fixtures:  Standard  locating  fixtures  are  often  not  used  on  CNC 
 machines, and cost of special jigs and fixtures is frequently eliminated. 



 6.  Flexibility  in  Changes  of  Component  Design  :  The  modification  or  changes  in  component 
 design can be readily accommodated by re-programming and altering the concerned instructions. 

 7.  Reduced  Inspection  :  The  time  spent  on  inspection  and  in  waiting  for  inspection  to  begin  is 
 greatly reduced. Normally, it is necessary to inspect the first component only. 

 8.  Less  Scrap:  Since  the  operator  errors  are  eliminated;  a  proven  part  programme  results  in  an 
 accurate component. 

 9.  Accurate  Costing:  In  CNC  machines,  the  time  taken  in  machining  is  predictable,  consistent  and 
 results in a greater accuracy in estimating and more consistency in costing. 

 10.  Accurate  Scheduling:  Consistent  operation  enables  the  accurate  compilation  of  shop  loading 
 schedules and thus results in a balanced loading and a more predictable output. 

 4. Define CNC. (2 marks) 
 CNC Machining is a process used in the manufacturing sector that involves the use of computers 

 to control machine tools. Tools that can be controlled in this manner include lathes, mills, routers and 
 grinders. 
 5. Draw a block diagram of CNC. (3 marks) 

 6. Compare the CNC advantages in comparison to NC.  (3 marks) 
 ●  Part program storage memory 
 ●  part program editing 
 ●  part program downloading and uploading 
 ●  part program simulation using tool path 
 ●  tool offset data and tool life management 
 ●  additional part programming facilities 
 ●  macro and subroutine 
 ●  background tape preparation. 

 7. CNC / CNC Turner / CNC Machining Center's Characteristics. (3 marks) 
 Features of CNC 

 ●  storage of more than one part program 
 ●  various forms of program input 
 ●  program editing at the machine tool 
 ●  fixed cycle and programming subroutines 
 ●  interpellation 
 ●  positioning features for setup 
 ●  cutter length and size compensation 
 ●  acceleration and deceleration calculations 
 ●  communication interface 
 ●  diagnostics. 

 8. Write the advantages and disadvantages of the CNC. (4 marks) 
 Advantages 



 ●  Increase productivity 
 ●  high accuracy and repeatability 
 ●  reduce production cost 
 ●  reduce Indirect operating cost 
 ●  facilitation of complex machining operations 
 ●  greater flexibility 
 ●  improved production planning and control 
 ●  lower operator skill requirement 
 ●  facilitation of flexible automation 

 Disadvantages 
 ●  High initial investment. 
 ●  high maintenance requirement. 
 ●  not cost effective for low production cost. 
 ●  CNC machines are generally more expensive than manual operated machines. 
 ●  The CNC machine operator only needs basic training and scales enough to supervise several 

 machines. 
 ●  increase in electrical maintenance. high initial investment and high per hour operating cost then 

 the traditional system. 
 ●  Fewer workers are required to operate the CNC machines compared to manually operated 

 machines. Investment in CNC machines can lead to unemployment.. 
 9. Tell the difference of NC and CNC. (3 marks) 

 CNC Machine  NC Machine 

 ·         more machining time available 
 o   fast approach speed 
 o   automatic operation 
 o   extra facility of tool change and pallet 

 change 
 o   tool offsetting 
 o   measurement while machining 

 ·         Machining time is limited to operators 
 efficiency 

 o   intermittent measurement by operator 

 ·         No rejection after the program is proved  ·         depends on operation 

 ·         multi operations possible in one program  ·         Needs different machine for various 
 operations thereby increasing ideal time for 
 job movement and job setting. 

 ·         program can be stored in small space  ·         every time drawing has to be referred takes 
 more storage space. 

 ·         Costly  ·         less costly. 

 ·         many more safety interlocks  ·         less safety interlocks. 

 ·         more advantages for batch production  ·         more advantages for stereotype jobs. 

 ·         Diagnostic online or offline  ·         no diagnostics. 

 ·         dimensions in a job are obtained by 
 predetermined program in the machine 

 ·         dimensions in a job have to be achieved by 
 handwheel. 



 ·         unskilled operators can be employed for 
 getting more dimensions with close tolerance 

 ·         skilled operator are required to produce the 
 quality job 

 ·         less time is spent in measurement and 
 adjustment 

 ·         most of the time is spent in measurement 
 and adjustment 

 ·         no form tool are required to get any profile 
 on the job. 

 ·         form tools are required if any profiles have 
 be turned. 

 ·         Used for medium size of bases which likely 
 to repeat. 

 ·         used for small batches or single job 

 ·         ratio of cutting time to non cutting time is 
 very high 

 ·         ratio of cutting time to non cutting time is 
 very low 

 10. Explain the block diagram of the DNC machine / Write a short note on DNC. (3/4 marks) 
 ANS: DNC can be defined as a set of NC machine that is connected to a main computer system to 
 establish a direct interface between the DNC Computer memory and the machine tools. 

 DNC is time sharing the control of more than one machine by the computer. 
 There is Greater computational capability for operations such as circular interpolation tapering 

 etc. there is no need for the computer to be located near the machine because the computer can now 
 control the machine tools remotely while situated in computer type environment. 

 Machine tool controllers have limited memory and a part program may contain few thousands of 
 blocks. So the program is stored in a separate computer and sent directly to the machine, one block at a 
 time. 

 A system consists of four components 
 1.  Central computer 
 2.  Bulk memory which stores the NC part programs 
 3.  Telecommunication lines 
 4.  Machine Tools 

 The  computer  calls  the  part  program  instructions  from  bulk  storage  and  sends  data  back  from  the 
 machines.  this  two  way  information  flow  occurs  in  real  time,  which  means  that  machine’s  request  for 
 instructions  must  be  satisfied  almost  instantaneously.  Similarly  the  computer  must  always  be  ready  to 
 receive  information  from  the  Machines  and  respond  accordingly.  The  remarkable  feature  of  the  DNC 
 system  is  that  the  computer  is  servicing  a  large  number  of  separate  machine  tools,  all  in  real  time 



 depending  upon  the  number  of  Machines  and  computational  requirements  that  are  imposed  on  the 
 computer and it is sometime necessary to make use of satellite computers. 


