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Government of Karnataka 

Department of Technical Education 

Board of Technical Examinations, Bangalore 

 

Prerequisites: Basic knowledge of Manufacturing Technology and Basic Mathematics.   

Course Objectives: 

1. To understand and acquire the knowledge of milling machines, milling methods. 

2. To acquire the knowledge of milling cutters for various operations of milling, cutter 

nomenclature, selection, specification and calculation of machining time and cooling 

agents. 

3. Knowledge of jig boring machines, types, specifications and applications and 

knowledge of various boring tools and accuracies. 

4. Understanding of principle of pantograph and engraving machines and operations. 

5. Knowledge of grinding machines, types, specifications, importance of grinding and 

super finishing operations, 

6. Knowledge of  broaching machines, types and specifications and principles of 

broaching and its advantages. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Course Title:        PRODUCTION TECHNOLOGY
 

Scheme (L:T:P) : 4:0:0 Total Contact Hours: 52 
Course Code:  

15TD33T 

Type of Course: Lectures, 

Self Study & Quiz 
Credit :04 

Core/ Elective: 

Core 

CIE- 25 Marks                                                                                                 SEE-100 Marks 
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Course Outcome: 

On successful completion of the course, the students will be able to attain CO:   

Course Outcome CL Linked PO Teaching 

Hrs 

CO1 
To learn about milling machines, types of 

milling operations, methods of milling. 
R/U/A 1,2,3,4,8,10 

  

08 

CO2 

Types of milling cutters, Nomenclature of 

milling cutters, Accessories of milling 

machines, Calculations of machining time 

in milling, spindle speeds, feed rate, depth 

of cut.                                

R/U/A 1,2,3,4 09 

CO3 

To learn about the importance and 

application of jig boring machines, types 

of boring machines, operations done on 

boring machines and boring tools. 

R/U/A 1,2,3,4,8 12 

CO4 

To learn about principle of pantograph and 

engraving machines. Male and female 

engraving.   

 

R/U/A 1,2,3,4,8 
04 

C05 

To learn the importance of grinding, 

grinding machines & super finishing 

operations, different types of grinding 

wheels, mounting, balancing and dressing 

of grinding wheels.  

 

R/U/A 1,2,3,4,8,10 
15 

                           

C06 

To learn about the broaching machines 

and the operations done on broaching 

machines. 
U/A 1,2,3,4,8,10 04 

  Total sessions 52 Hrs 

                              Legend: R; Remember, U: Understand A: Application 

 COURSE-PO ATTAINMENT MATRIX 

Course  Programme Outcomes 

1 2 3 4 5 6 7 8 9 10 

 

PRODUCTION 

TECHNOLOGY 
3 3 3 3 - - - 3 - 3 
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   Level 3- Highly Addressed, Level 2-Moderately Addressed, Level 1-Low Addressed. 

          Method is to relate the level of PO with the number of hours devoted to the COs which address the given PO. 

          If >40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 3  

If 25 to 40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 2  

If 5 to 25% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 1  

If < 5% of classroom sessions addressing a particular PO, it is considered that PO is considered not-addressed. 
 

         COURSE CONTENT AND BLUE PRINT OF MARKS FOR SEE 

Unit 

No 

 

Unit Name 

Hour Questions to be 

set for 

SEE 

 

Marks 

weight age 

 weightage 

(%) 

R U A   

1 
MILLING AND MILLING 

MACHINES. 
08 

5 5 15 25 17 

2 
MILLING CUTTERS AND 

NOMENCLATURE. 
09 

5 5 20 30 21 

3 

BORING MACHINES AND 

JIG BORING MACHINE. 
12 

5 10 15 30 21 

4 

PANTOGRAPH MECHANISM 

AND ENGRAVING 

MACHINE. 

04 
5 10 - 15 10 

5 
GRINDING AND GRINDING 

MACHINES. 
15 

5 5 20 30 21 

6 
BROACHING AND 

BROACHING MACHINES. 
04 

- 5 10 15 10 

 Total 52 25 40 80 145 100 

                            Legend: R; Remember, U: Understand A: Application 
   
 UNIT I: MILLING AND  MILLING MACHINES                           8 Hrs 

Types of milling machines: specifications, vertical milling machine, horizontal milling 

machine, universal milling machine, Plano milling machine, CNC machining centres. 

Methods of milling: climb-milling, down-milling and their advantages & dis-advantages, 

Milling operations: plain-milling, helical-milling, slot-milling, spherical-milling. Indexing: 

simple indexing, compound indexing, and different type of operations done on milling 

machine, simple calculations on indexing.   

UNITII: MILLING CUTTERS AND NOMENCLATURE.                 9 Hrs 

Types of milling cutters: specifications, End-mills, shell-end mills, slab mills, side & face 

cutters, slitting saws, dove-tail cutters, double angle cutters, T-slot cutters, gear milling 

cutters, radius milling cutters, single-lip cutters, nomenclature of a plain milling cutter, 

Milling machine accessories: rotary table, indexing head, vices, long-arbores, boring-heads, 

adaptors, reduction-sockets, cullet. Calculations of machining time in milling, spindle speeds, 

feed rate, depth of cut. 

UNITIII: BORING MACHINES AND JIG BORING MACHINES.                     12Hrs    

Introduction, types of boring machines, Specifications, horizontal boring machine, parts, size, 

work holding devices, operations done on horizontal boring machine, boring tool mountings, 

boring tools. Vertical boring machine, specifications, Parts and size of vertical boring 
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machine, work holding devices for vertical boring machine, operations done on a vertical 

boring machine, vertical boring machine tools. Jig boring machine: types of jig boring 

machines, specifications, methods of locating holes in jig boring, jig boring operations.  

UNIT IV: PANTOGRAPH MECHANISM AND ENGRAVING MACHINE.     04Hrs

Introduction, Pantograph mechanism, importance and necessity of engraving. Engraving 

machine, ratio-setting, male and female engraving, male and female templates, use of stylus, 

use of single-lip cutters.  



UNIT V: GRINDING AND GRINDING MACHINES.                                          15 Hrs 

 

Introduction, kinds of grinding: rough or non- precision grinding and precision grinding, 

Super finishing operations: honing and lapping. Grinding machines: rough grinders: floor-

stand and bench grinders, portable and flexible shaft grinder, swing frame grinder, abrasive 

belt grinder. Precision grinders: cylindrical centre type grinder, centre-less grinders, internal 

grinders, surface grinders, tool and cutter grinders, wet and dry grinding, allowance and 

tolerance for grinding. The grinding wheel: abrasives: natural and artificial or manufactured. 

Bonds and bonding processes. Grit, grade, structure of wheels. Wheel shapes and sizes: 

mounted wheels, diamond wheels. Standard marking system, Selection of grinding wheels, 

mounting of the grinding wheel. Glazing and loading in grinding wheels. Dressing and truing 

of grinding wheels. Balancing of grinding wheels. Cutting speed, feed, depth of cut, 

calculation of machining time for grinding.  

 

UNIT VI: BROACHING AND BROACHING MACHINES.            04 Hrs 

 

Introduction, broaches, broaching methods, broaching machines, broaching machine sizes, 

broaching fixtures, broaching operations, advantages and limitations of broaching. 

 

  

TEXT BOOKS 

1. Workshop Technology, I and II -               Hazra & Chaudhary 

2.  Production Technology  -    HMT publication. 

REFERENCES 

1.  All about machine tools -                Gerling 

2.  Production Technology  -     R K Jain 

3.   Materials and processes in             

      Manufacturing 8
th

Edition           -             E. Paul DeGarmo, J.T.Black, Ronald A. Kohser 

                                                                         Prentice –Hall of India Pvt Ltd New-Delhi                                                    
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LIST OF SOFTWARE/LEARNING WEBSITES  

1. https://en.wikipedia.org/wiki/Milling_(machining) 

2. https://en.wikipedia.org/wiki/Milling_cutter 

3. https://en.wikipedia.org/wiki/Grinding_(abrasive_cutting 

4. https://en.wikipedia.org/wiki/Broaching_(metalworking) 

5. https://www.youtube.com/watch?v=zZpWcl1BKVk 

6. https://en.wikipedia.org/wiki/Pantograph 

7. https://www.youtube.com/watch?v=r0UZHFUM7ow 

8. https://www.youtube.com/watch?v=ggMi0Ym6fnM 

9. www.carbo.com/en-us/rough-grinding-wheels 

10. https://www.youtube.com/watch?v=YOrao5bnWO8 

 

 

SPECIAL INSTRUCTIONAL STRATEGIES 
 

UNIT NO UNIT NAME STARATEGIES 

1 
MILLING AND MILLING 

MACHINES.                             
Lectures, Demonstration 

2 
 MILLING CUTTERS AND 

NOMENCLATURE.   

Presentations, Video clips, Demonstration  

3 

BORING MACHINES AND JIG 

BORING MACHINE. 

Industrial visits, Sketches  

4 
PANTOGRAPH MECHANISM AND 

ENGRAVING MACHINE. 
Lectures, demonstrations, Industrial Visits 

5 
GRINDING AND GRINDING 

MACHINES.                            
Lectures, Demonstration  

6 
BROACHING AND BROACHING 

MACHINES. 
Industrial visits, video clips, lectures   

 

Course Delivery: 

 The course will be delivered through lectures and Power point presentations/ Video 

SUGGESTED LIST OF STUDENT ACTIVITYS 

Note: the following activities or similar activities for assessing CIE (IA) for 5 marks (Any one) 

 Each student should do any one of the following type activity or similar activity 

related to the course and before take up, get it approved from concerned Teacher and 

HOD. 

 Each student should conduct different activity and no repeating should occur 

1  Visit near by industry and collect the data of machines observed and submit the report 

within 500 Words  

2  collect any five types of Bearings and write down their specification numbers 

3  List out five types of grinding accessories used on grinding machines  

4 Collect 5 types of single point cutting tools. 

 

 

https://en.wikipedia.org/wiki/Milling_(machining)
https://en.wikipedia.org/wiki/Milling_cutter
https://en.wikipedia.org/wiki/Grinding_(abrasive_cutting
https://en.wikipedia.org/wiki/Broaching_(metalworking)
https://www.youtube.com/watch?v=zZpWcl1BKVk
https://en.wikipedia.org/wiki/Pantograph
https://www.youtube.com/watch?v=r0UZHFUM7ow
https://www.youtube.com/watch?v=ggMi0Ym6fnM
http://www.carbo.com/en-us/rough-grinding-wheels
https://www.youtube.com/watch?v=YOrao5bnWO8
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 MODEL OF RUBRICS /CRITERIA FOR ASSESSING STUDENT ACTIVITY 

RUBRICS FOR ACTIVITY( 5 Marks) 

Dimension 
Unsatisfactory Developing Satisfactory Good Exemplary Student 

Score 
1 2 3 4 5 

Collection 

of data 

Data collected 

confusing and not 

related 

Collects 

limited 

information; 

requires little 

more effort 

Collection is 

fair related to 

the topic 

Collects 

relevant 

information 

  out-

standing 

Ex: 

 

4 

Fulfill 

team’s roles 

& duties 

Team not 

performed well 

Duties 

performed 

partially 

Average 

Performance 

Performance 

above 

average 

Excellent 

Performance 

 

 

5 

Shares 

work 

equally 

Responsibility 

not shared 

properly 

Requires some 

more co-

ordination 

Average 

coordination 

co-

ordination 

above 

average 

Excellent co-

ordination 

 

 

3 

Listen to 

other Team 

mates 

suggestions 

and 

discussions 

Suggestions and 

discussions not 

carried out 

Sufficient 

discussions not 

carried out 

Average 

discussions 

and 

suggestions 

carried out  

Healthy 

discussions 

and 

suggestions 

Impressive 

and healthy 

discussions 

 

 

2 

 

Course Assessment and Evaluation Scheme: 

 What To 

who

m 

When/Where 

(Frequency in 

the course) 

Max 

Marks 

Evidence 

collected 

Course 

outcomes 

Direct 

Assessment  

CIE IA 

S
tu

d
en

ts
 

Three IA 

tests(Average of 

three tests will be 

computed) 

20 Blue books 

1,2,3,4,5,6 

Student 

Activities 
05 Activity sheets 

SEE End 

Exam 

End of the course  
100 

Answer scripts 

at BTE 
1,2,3,4,5,6 

Indirect 

Assessment 

Student 

Feedback on 

course 

S
tu

d
en

ts
 

Middle of the 

course  
Feedback 

forms 

1,2,3 Delivery 

of course 

End of 

Course 

Survey 

End of the course 

 Questionnaires 

1,2,3,4,5,6 

Effectiveness 

of Delivery of 

instructions & 

Assessment 

Methods 
Note: I.A. test shall be conducted for 20 marks. Average marks of three tests shall be rounded off to the next higher digit. 
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Note to IA verifier: The following documents to be verified by CIE verifier at the end of 

semester 

1. Blue books( 20 marks) 

2. Student suggested activities report for 5 marks and should be assessed on RUBRICS 

3. Student feedback on course regarding Effectiveness of Delivery of instructions & 

Assessment Methods. 
Questions for CIE and SEE will be designed to evaluate the various educational components (Bloom’s taxonomy) 

such as: 

Sl. No Bloom’s Category % Weightage 

Weightage 1 Remember 18 

2 Understanding   27 

3 Application  55 

 

FORMAT OF I A TEST QUESTION PAPER (CIE) 
Test/Date and Time Semester/year Course/Course Code Max Marks 

Ex: I test/6 th week of 
sem  10-11 Am 

III- SEM PRODUCTION TECHNOLOGY 
20 

Year:  
 

Name of Course coordinator  :                                                                                                                 Units:__ CO’s:____ 
 

Question 
no 

Question MARKS CL CO PO 

1 Describe vertical milling machine. 5 R/U/A 1 
1,2,

3,4 

2 Define a left hand cutter and a right hand cutter. 5 R/U/A 2 
1,2,

3,4 

3 
Describe with a neat sketch standard vertical boring 

machine. 
10 R/U/A 3 

1,2,

3,4,

8 

Note: Internal choice may be given in each CO at the same cognitive level (CL 
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MODEL QUESTION PAPER 

3
rd

- Semester Diploma in Tool and Die Making Examination 

 

PRODUCTION TECHNOLOGY 

Time: 3 Hours     Max Marks: 100  

Note: Answer any SIX from Part A and any SEVEN from Part B 

                                                                    

    Part A                      6x5=30 marks  

1. Describe a solid cuter and a inserted-teeth cutter.  

2. Define a left hand cutter and a right hand cutter. 

3. Define milling& milling machines. 

4. List different types of milling machines.                                                                  

5.   Write different types of operations done on milling m/c. 

6 List the types of boring machines. 

7 Describe table type boring machine.    

8 Name the parts of a horizontal boring machine and explain its head-stock.     

9 Define a broach and write the four ways of classification of broaches with example.                                                                                                             

                                                                        Part B 

1. Draw a neat sketch of column& knee type milling m/c & explain.                                

2. Compare Up & Down milling.                                                                                      

3. Differentiate between a plain milling machine and a universal milling machine.. 

4. List the different types of milling cutters.    

5. Explain with a neat sketch Up-milling and down-milling. 

6. Sketch and show the elements of a plain-milling cutter. 

7. Write advantages and limitations of broaching.            

8. Illustrate with sketches the operations done on an internal grinding machine.                                                        

9. With a neat sketch describe a horizontal broaching machine.                                                                  

10.  Draw a neat sketch and show all the elements of an internal pull broach.      
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MODEL QUESTION BANK 
Diploma in Tool and Die Making 

III Semester 

Course title: PRODUCTION TECHNOLOGY 

CO 1: To learn about milling machines, types of milling operations, methods of milling. 

 

LEVEL:  REMEMBER QUESTIONS 

1. Define milling& milling machines. 

2. List different types of milling machines.  
3. Write different types of operations done on milling m/c. 

4. Describe Plain Milling Machine. 

5. Describe Hand Milling Machine. 

 

LEVEL:  UNDERSTANDING QUESTIONS 
1. Describe vertical milling machine. 

2. Describe a plain milling machine. 

3. Describe a plain milling machine. 

4. Explain Face milling and Side milling. 

5. Explain Milling of Keyways, grooves and Slots. 

 

 

LEVEL:  APPLICATION QUESTIONS 

1. Draw a neat sketch of column& knee type milling m/c & explain.                                    

2. Compare Up & Down milling.                                                                                             

3. Differentiate between a plain milling machine and a universal milling machine. 

4. Explain with neat sketch form milling and profile milling. 

5. Explain with neat sketch angular milling and gang milling. 
 

CO 2:  Types of milling cutters, Nomenclature of milling cutters, Accessories of milling 

machines, Calculations of machining time in milling, spindle speeds, feed rate, depth 

of cut.                                

LEVEL:  REMEMBER QUESTIONS:                                                                                             

1. Explain a milling cutter.                                                                                                                                    

2. Describe a solid cuter and an inserted-teeth cutter.                                                                      

3. Define a left hand cutter and a right hand cutter. 

4.  Describe right hand helical teeth and left hand helical teeth cutters. 

5. Describe Standard milling cutters and special milling cutters. 

LEVEL:  UNDERSTANDING:                                                                                                    

1.Describe Side milling cutter and metal slitting saw. 

2. Describe with a sketch the straight-shank end-mill.                                                                    

3. Sketch and explain the T-slot cutter. 

4. Describe with sketch shell end mill. 
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5. Describe with sketch double angle milling cutter.                                                                                       

LEVEL:  APPLICATION:                                                                                                                                 

l. List the different types of milling cutters.                                                                                     

2. Explain with a neat sketch Up-milling and down-milling.                                                              

3. Sketch and show the elements of a plain-milling cutter. 

4.  Sketch and explain positive rake, negative rake and zero rake. 

5. Sketch and explain elements of a side milling cutter. 

CO.3: To learn about the importance and application of jig boring machines, types of boring 

machines, operations done on boring machines and boring tools.
LEVEL:  REMEMBER:                                                                                                                    

1.List the types of boring machines.                                                                                                              

2. Describe table type boring machine.                                                                                                        

3. Name the parts of a horizontal boring machine and explain its head-stock. 

4. Describe floor type horizontal boring machine. 

5. Describe Multiple Head type boring Machine.                                                                                         

LEVEL:  UNDERSTANDING:                                                                                                        

1.Write the specifications of a horizontal boring machine.                                                                               

2. Explain a boring-bar and a boring tool.                                                                                                

3. Define boring head/ cutter head w.r.t. horizontal boring machine. 

4. Describe Bed and Head stock supporting Column of a horizontal Boring Machine. 

5. Describe Head stock, Saddle and table of Horizontal boring Machine.  

LEVEL:  APPLICATION:                                                                                                                    

1. Explain with a neat sketch a horizontal boring machine.                                                              

2. List and explain briefly the operations done on a horizontal boring machine.                           

3. Describe with a neat sketch standard vertical boring machine. 

4.  Write and describe in brief about the operations done on a vertical boring machine. 

5.  With neat Sketch explain Jig boring machine.                                                                                                 

CO 4: To learn about principle of pantograph and engraving machines. Male and female 

engraving.   

 

LEVEL:  REMEMBER:                                                                                                                                

1. Describe the principle of pantograph w.r.t. engraving.                                                                             

2. Describe how a pantograph mechanism is incorporated in a into a pantograph engraving 

machine.                                                                                                            
LEVEL:  UNDERSTANDING:                                                                                                            
1. Explain the method of male and female engraving.                                                                               

2. Explain ratio setting and the use of a stylus for engraving.                                                                                               
3. Draw a neat sketch and describe a single lip cutter used for engraving. 

LEVEL:  APPLICATION:                                                                                                                

1. Sketch and explain Engraving machine 
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2. Differentiate between male and female engraving  

3. Write the advantages and disadvantages of engraving machine. 

 

CO.5. To learn the importance of grinding, grinding machines & super finishing operations, 

different types of grinding wheels, mounting, balancing and dressing  

LEVEL:  REMEMBER:                                                                                                                             

1. Describe grinding and write, into how many groups, grinding is classified.                                                   

2. Describe rough grinding with examples.                                                                                               

3. Describe lapping. 

4. Describe balancing of grinding wheels. 

5. Describe Dressing in grinding Operation. 

6. Describe glazing and loading.                                                                                               

LEVEL:  UNDERSTANDING:                                                                                               
1.Explain honing with sketch.                                                                                                                          

2. Explain super finishing with a diagram.                                                                                                 

3. Define precision grinding and classify grinding according to the type of surface to be 

ground, with sketch. 

4. Explain about diamond wheels. 

5. Explain Cutting Speed, Feed and depth of Cut in Grinding.                                                                                              

LEVEL:  APPLICATION:        

1. Illustrate with sketches the operations done on a cylindrical grinding machine.                                                                                                                     

2. Illustrate with sketches the operations done on an internal grinding machine.                                                       

3. Explain briefly, a) Floor stand grinder b) Swing frame grinder c) Abrasive belt grinder. 

4. Describe with net Sketch mounting of grinding wheel. 

5. List all the Standard Grinding Wheel Shapes with Sketch. 

6. Explain briefly the use of standard grinding wheel shapes. 

 CO.6: To learn about the broaching machines and the operations done on broaching 

machines.  

LEVEL:  REMEMBER:                                                                                                                           

1. Define broaching and write where this is used.                                                                             

2. Define a broach and State the four ways of classification of broaches with example.                         

3. Describe a pull-broach and a push-broach. 

4. Describe a Progressive Cut broach. 

5. Describe rotor cut Broaches.                                                                                                                        

LEVEL:  UNDERSTANDING:                                                                                                   
1.Explain progressive cut broaches and rotor cut broaches.                                                       

2. Indicate with a neat sketch the enlarged tooth form of a broach.                                                                      

3. Describe surface broaching and continuous broaching. 



 

Directorate Of Technical Education          Karnataka State       15TD33T                              12 

   

4. Explain the following elements of ordinary cut broach. a) Pull end b) Front pilot  

   c) Finishing teeth d) Rear pilot e) Land 

5. Illustrate with sketch enlarged tooth form of broach. 

LEVEL:  APPLICATION:                                                                                                             
1.With a neat sketch explain horizontal broaching machine.                                                                         

2. Draw a neat sketch and show all the elements of an internal pull broach.                                                         

3. Write advantages and limitations of broaching.  

4. With neat sketch explain vertical broaching machine. 

5. Explain the following broaching methods, a) Pull Broaching b) Push broaching  

     c) Surface broaching d) Continuous broaching.  








