
Name of Faculty Mohan Lal 
Course Name 

Course Code 

Course Type 
L-T-P 

Teaching 
Hours/Week 

05 
Hrs. 

CO1 

NA 

CO2 

DEPARTMENT OF MECHANICAL ENGINEERING 

Design of Machine Elements 

MEPC302 

Theory PracticalTheory 

5-0-0 

Govt. Polytechnic Hamirpur 

Program Core Course 

40 

Internal Assessment 

Practical 

LESSON PLAN 

NA 

Academic Session 

Scheme 

60 

Semester 

Semester Start Date 

Semester End Date 

STUDY AND EVALUATION SCHEME 

External Assessment 

Theory Hrs Practical 
a 

03 
Hrs 

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

NA 

COURSE OUTCOMES(COs) 

Design and prepare part and assembly drawings. 

C03 Use design data books and different codes of design. 

Jan - May 2026 

NA 

N- 2022 

6th 

27-01-2026 

27-05-2026 

Hrs Theory Practical 

Total 

100 

Analyze the various modes of failure of machine components under different load 
patterns. 

NA 

CO4 Select standard components with their specifications from manufacturer's catalogue. 

Credit 

03 



Recommended Books 

1. 

1. 

2 

2. 

3. 

4. 

5 

Unit No 

Design of 
Cotter and 

Machine Design-Sadhu Singh, Khanna Book Publishing Co., Delhi 

Teaching Plan 

Knuckle 

Introduction to Machine Design-V.B.Bhandari, Tata Mc-Graw Hill ,New Delhi. 

Introductio 
n to Design 

LJoints 

Mechanical Engineering Design-Joseph Edward Shigley, TataMc-Graw Hill ,New Delhi. 
Design Data Book-PSG Coimbtore, PSG Coimbtore. 
Hand Book of Properties of Engineering Materials & Design Data for Machine 

No. of 
Lect. 

Planned 

2 

3 

6 

7 

9 

10 

11 

12 

13 

14 

15 

16 

Introduction to Syllabus 

Introduction to Syllabus 

Machine Design philosophy 

Topic to be covered 

General Design Procedure 

Considerations General 
Machine 
Design 
Characteristics of a good designer 

in 

Types of loads, concepts of stress, 
Strain, Types of Stresses; 
Crushing; Bending and Torsion 
Creep strain and Creep Curve 

Fatigue; S-N curve; Endurance 
Limit; actor of Safety 
Stress Concentration; Properties of 
Engineering materials 

book 

standardization and advantages of 
standardization; Use of design data 

Use of standards in design; 
Selection of Material; Criterion of 
material 
selection. 
Cotter Joint: Different parts of the 
Spigot and socket joint 
Design of Cotter joint; Design of 
Socket, Design of spigot, Design 
of cotter, design of rod. 
Numerical Problems on cotter joint 

Proposed date 
(as per time table) 

27.01.2026 

28.01.2026 

29.01.2026 

30.01.2026 

31.01.2026 

03.02.2026 

04.02.2026 

05.02.2026 

06.02.2026 

07.02.2026 

10.02.2026 

11.02.2026 

12.02.2026 

13.02.2026 

17.02.2026 

18.02.2026 

Actual Date Remarks 



Anti friction 
Bearings 

3 
Design of 
Shafts 

Design of 
Keys and 
Spur Gear 

4. 

Design of 
Couplings 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

-do 

Knuckle Joint: Differcnt parts of 
the joint, matcrial used for the 
joint, 
Design of knuckle joint; Design of 
rod, Design of pin, Design of 
single cye, design of doublc eyc. 
Numerical Problems on knuckle 

joint 
-------do 

Classification of Bearings; Sliding 
contact & Rolling contact; 
Terminology of Ball bearings 

Life Load relationship, Basic static 
load rating and Basic dynamic load 
rating,limiting sped (concept 
only). 
Types of Shafts; Shaft materials; 
Type of loading on shaft, Standard 
Sizes 
Design of Shafts (Hollow 
and Solid) subjected to torsion 
only, using strength and rigidity 
criteria 

--do 

Simple Numerical Problems 

.--do 

--do 

CLASS TEST-I 

Determination of shaft diameter 
( Hollow and solid) subjected to 

bending 
Determination of shaft diameter ( 
hollow and solid) subjected to 
combined torsion 
and bending. 
Simple Numerical Problems 

--do 

Types of key, Function of key, 
Forces acting on sunk keys 
Failure of sunk key (by 
shearing and Crushing), Design of 
Sunk Keys 

coupling, 

Effect of Keyways on strength of 
shaft. 
Spur Gear Nomenclature, Design 
Considerations. 

---do 

Necessity of coupling, 
advantages of a coupling, Types of 

--do 

19.02.2026 

20.02.2026 

21.02.2026 

24.02.2026 

25.02.2026 

26.02.2026 

27.02.2026 

28.02.2026 

03.03.2026 

0S.03.2026 

06.03.2026 

07.03.2026 

10.03.2026 

11.03.2026 

12.03.2026 

13.03.2026 

17.03.2026 

18.03.2026 

19.03.2026 

20.03.2026 

24.03.2026 

25.03.2026 

27.03.2026 

28.03.2026 

31.03.2026 



Design of 
Riveted and 
Welded 
Joints 

5. 
Design of 
threaded 
joints 

Ergonomics 
& Aesthetic 
consideratio 
n in design: 

42 

43 

44 
45 

46 
47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

Design of Protccted and 
Unprotcctcd type Flange Coupling 

--do 

Numerical Problenns on Couplings 
CLASS TEST-| 

Numerical Problems on Couplings 
Typcs of riveted joints 
Possible failure of riveted joints, 
Design of single riveted and 
double rivcted lap and butt joint 
(zigzag and chain riveting) 
strength and cfficiency of riveted 
joints 
Numerical Problems on Riveted 
Joints 

Common typcs of wcldcd joints 

-do 

Simple design for V butt welded 
joints 

-do 

design for transverse fillet 
parallel fillet 
combination fillet welded joint 
Numerical Problems on Welded 
Joints 

Threaded Joints: Common type of 
screw fastenings; Through Bolts, 
Tap Bolt, Cap Screw, Stud, set 
screws. Terminology of screw 
threads 

-do 

Designation of screw threads, 
Types of failure of nut and bolt 
Design 

-do 

of bolts or studs for cylinder cover 
subjected to external tensile force 
only. 
Numerical Problems on design of 
cylinder cover 

Acsthctic 

Ergonomics of 
Ergonomics, Man- Machine 
relationship 

D.C.S. 

Design criteria of Equipment for 
displays and control 

D.C.S. 

Need of modern approach in 
Design 

Design: 

considerations regarding shape, 
size, color& surface finish 

--do 

01.04.2026 

02.04.2026 

04.04.2026 
07.04.2026 

O8,04.2026 
09,04.2026 
10.04.2026 

16.04.2026 

17.04.2026 

18.04.2026 

21.04.2026 

22.04.2026 

23.04.2026 

24.04.2026 

25.04.2026 

28.04.2026 

29.04.2026 

30.04.2026 

02.05.2026 

12.05.2026 

13.05.2026 

14.05.2026 

15.05.2026 

16.05.2026 

19.05.2026 

20.05.2026 

21.05.2026 

22.05.2026 

23.05.2026 
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2 
3 
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Class Test-I 

Name of Test 

71 

Class /House Test 

House Test 

Class Test-II 

Signature 

Unit-1&2 

Contents of Syllabus 

D.C.S. 

Unit-3&4 

Covered 

Tests 
Syllabus Covered in Proposed date 

(Unit/Chapter Wise) 
30% of whole 
syllabus 
60% of whole 
syllabus 
80% of whole 

syllabus 

28.02.2025 
02.05.2025 

Proposed date 

Course Teacher with Name 
MOHAN LAL 

26.05.2026 

As per HPTSB 
Academic Calendar 
Schedule 

Actual Date 

Actual Date 

Approved by 

OIC/HobPrincipal 

Remarks 

Remarks 



Name of Faculty 

Course Name 

Course Code 

Course Type 

L-DS-P 

Teaching 
Hours/Week 

CO1 

CO2 

CO3 

NA 04 Hrs. NA 

Dinesh Kumar Patial 

2 

DEPARTMENT OF MECHANICAL ENGINEERING 

CADICAM LAB 

MEPC304 

3 

Core subject 

0-2-2 

4 

Government Polytechnic Hamirpur 

Internal 
Assessment 

40 

LESSON PLAN 

Academic Session 

NA 

Scheme 

STUDY AND EVALUATION SCHEME 

Semester 

NA 

Semester start date 

Theory Practical Theory Practical Theory Hrs Practical Hrs. Theory Practical 

Semester end date 

External Assessment 

60 

COURSE OUTCOMES (COs) 

Explain the 3D commands and features of a CAD software 

03 NA 

Create 3D solid model and find the mass properties of simples solids 

Demonstrate the working of CNC turning and milling machine joints. 

Jan - May 2026 

RECOMMENDED BOOKS 

N- 2022 

6th 

27-01-2026 

CO4 Develop the part program using simulation software for Lathe and Milling 

27-05-2026 

Total 

CO5 Assess the part program, edit and execute in CNC turning and machining centre 

1. Machine Drawing-P.S.Gil| S.K. Kataria & Sons, Delhi.,17th Revised edition, 2001 

100 

Mechanical Draughtsmanship-G.L.Tamta Dhanpat Rai & Sons, Delhi, 1992 

Inside Auto CAD-D.Raker and H.Rice, BPB Publications, New Delhi, 1985 

Credit 

01 

CAD/CAM/CIM-P. Radhakrishnan, S. Subramaniyan & V.Raju, Nevw Age International 
Pvt. Ltd., New Delhi, 3rd Edition, 



1. 

Sr. No. Date / No. of Lect. Unit Detail of Contents 

2. 

3. 

4 

5. 

1 

29 Jan. -30 Jan. 26 
(02) 

2 

05 Feb. - 27 Feb, 26 
(08) 

05 Mar. - 09 Apr. 26 
(10) 

10 Apr. -30 Apr. 26 
(06) 

Assignment. No. 

07 May - 22 May 26 
(06) 

Name of Test 
Class Test-I 
Class Test-I| 
House Test 

NA 
NA 

NA 

NA 

IV 

NA 

V 

TEACHING PLAN 

Syllabus Covered 

Signature of course teacher 
Dinesh Kumar Patial, 
Lect. Mech. Engg. 

|Introduction: Part modelling, Datum Plane, constraint, sketch, 
dimensioning: extrude, revove, sweep, blend, protrusion, extrusion, 

rib; shell, hole, round; chamfer; copy; mirror, assembly, align, orient. 
Exercises:3D Drawings of 1). Geneva Wheel 2). Bearing Block, 3), 
Bushed bearing:4). Gib and Cotter joint; 5).Screw Jack, 6).Connecting 
Rod: (at least four drawings to be prepared) 

GROUP-1 

CNC Programming and Machining: 
Introduction;1),Study of CNC lathe, milling; 2).Study of international 
standard codes: G-Codes and M-Codes; 3).Format -Dimensioning 
methods; 4). Program writing - Turning simulator - Milling simulator, 
IS practice - commands mernus; 5). Editing the program in the CNC 

machines; 6). Execute the program in' the CNC machines; 
Exercises: Print the Program from the Simulation Software and make 
the Component in the CNC Machine. 

CNC Turning Machine:(Material: Aluminum/Acrylic/Plastic rod) 
1. Using Linear and Circular interpolation-Create a part program and 
produce component in the Machine. 
2. Using Stock removal cycle-Create a part program for multiple 
turning operations and produce component in the Machine. 
3. Using canned cycle-Create a part program for thread cutting, 

grooving and produce component in the Machine. 

CNC Milling Machine (Material:. Aluminum/Acrylic/Plastic) 
1. Using Linear interpolation and Circular interpolation-Create a part 

program for grooving and produce component in the Machine. 
2. Using canned cycle-Create a part program for drilling, tapping. 
counter sinking and produce component in the Machine. 
3. Using sub program-Create a part program for mirroring and 
produce component in the Machine. 

Home Assignments 

Proposed date 
NA 

Syllabus Covered in Tests Proposed date 

NA 

Class / House Test 

NA 

Actual Date 
NA 
NA 

Actual Date 
NA 
NA 
NA 

Remarks 
NA 
NA 

Remarks 
NA 
NA 
NA 

HÒD 



Sr. No. Date / No. of Lect. 

1 

2. 

3 

4 

5 

1 

31 Jan. - 02 Feb. 26 

2 

(02) 

07 Feb. - 07 Mar. 26 
(08) 

09 Mar. � 13 Apr. 26 
(8) 

18 Apr. - 04 May 26 
(06) 

Assignment. No. 

11 May -25 May 26 
(05) 

Name of Test 
Class Test-l 
Class Test-Il 
House Test 

NA 

NA 

NA 

NA 

NA 

Unit 

I 

V 

Lect. Mech. Engg. 

Signature of course teacher 
Dinesh Kumar Patial, 

TEACHING PLAN 

Syllabus Covered 

Detail of Contents 
Introduction: Part modelling: Datum Plane, constraint, sketch. 
dimensioning; extrude; revolve; sweep, blend, protrusion; extrusion: 
rib; shell; hole, round; chamfer, copy; mirror, assembly; align, orient 

Exercises:3D Drawings of 1). Geneva Wheel; 2). Bearing Biock, 3) 
Bushed bearing:4). Gib and Cotter joint; 5).Screw Jack, 6)Connecting 
Rod: (at least four drawings to be prepared) 

GROUP.2 

CNC Programming and Machining: 
Introduction;1). Study of CNC lathe, milling: 2).Study of international 
standard codes: G-Codes and M-Codes; 3).Format -Dimensioning 
methods;4). Program writing - Turning simulator -Milling simulator, 
IS practice - commands menus; 5). Editing the program in the CNC 
machines; 6). Execute the program in the CNC machines; 
Exercises: Print the Program from the Simulation Software and make 
the Component in the CNC Machine. 

|CNC Turning Machine:(Material: Aluminum/Acryli/Plastic rod) 
1. Using Linear and Circular interpolation-Create a part program and 
produce componet in the Machine. 
2. Using Stock removal cycle-Create a part program for multiple 

turning operations and produce component in the Machine. 
|3. Using canned cycle-Create a part program for thread cutting. 
grooving and produce component in the Machine. 

CNC Milling Machine (Material: Aluminum/Acrylic/Plastic) 
1. Using Linear interpolation and Circular interpolation-Create a pat 
program for grooving and produce component in the Machine. 
|2. Using canned cycle-Create a part program for drilling, tapping. 
counter sinking and produce component in the Machine. 
3. Using sub program-Create a part program for mirroring and 
produce component in the Machine. 

Home Assignments 

Syllabus Covered in Tests Proposed date 

Proposed date 
NA 
NA 

Class / House Test 

NA 

Actual Date 
NA 
NA 

Actual Date 
NA 
NA 
NA 

Remarks 
NA 
NA 

Remarks 
NA 
NA 
NA 

HOD 































Course Name 

Name of Faculty Manoj Kumar 

Course Code 

Course Type 
L-T-P 

Teaching 
Hours/Weck 

04 
Hrs. 

COI 

CO2 

GOVT. POLYTECHNIC, HAMIRPUR (H.P.) 

CO3 

DEPARTMENT OF MECHANICAL ENGINEERING 

NA 

CO4 

Theory Practical Theory Practical 

Robotics and Applications 

MAOE302 

Open Elective 

4-0-0 

Internal Assessment 

40 

LESSON PLAN 

NA 

Academic Session 

Scheme 

60 

Semester 

Semester Start Date 

Semester End Date 

STUDY AND EVALUATION SCHEME 

External Assessment 

Theory Hrs Practical 

03 

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

Hrs 
NA 

COURSE OUTCOMES(COs) 

NA 

Jan - May 2026 

N- 2022 

Learn the basic structure of robotic system & degree of trecdom. 

Use different types of industrial sensor to make a live projcct 

6th 

27-01-2026 

27-05-2026 

Hrs Theory Practical 

Understaund the basic concept of robot motion and physical contiguration 

100 

Use of different types of drives. commissioning ol drives and applicaton 

Total 

NA 

(redn 

03 



2 

Recommended Books 

2 

3. 

4. 

5. 

Unit No 

Robotics for Engincers Yoram Koren; MeGraw Hill Publisher 

Basic 

Robotics by KS Fu, R. C. Gonzalez and C SG Lee 

Elements of 
Robots 

Robotic Engineering by Richard K Lafter 

Teaching Plan 

Robot Rcliability and Safety by B.S. Dhillon 
Industrial Robotics by M.P. Gro0Vers et al. 

Introduction 

No. of 
Lect. 
Planed 

9 

10 

4 

F 

2 

12 

3 

13 

15 

16 

6 

14 

17 

18 

19 

20 

21 

Topic to be covered 

Introduction to Syllabus 
Robot definition 

---do 

Need of Robots 
Robot terminology 

--do 
Robot motion 

Robot classification based 
physical configuration 

---do 

Advantages and limitations 
robot. 
Basic structure 

Classification of robotie systems 
-according to types of system 
Classification of robotic systems 
-according to control loop 
Classification of robotic systems 
according 
manipulator (Cartesian, eylindrical. 
spherical and articulated). 
Degree of freedom 

-do 

to 

-do 

Structure 

End effectors- types, working 
principle and applications 

On 

Drives- types and application with 
working principle. 

Sensing Devices- optical sensor 

Sensing Devices-proximity sensor 
LVDT 

Proposed date 
(as per time table) 

27.01.2026 

28.01.2026 

29.01.2026 

30.01.2026 
03.02.2026 

04.02.2026 
05.02.2026 

06.02.2026 

10.02.2026 

|1.02.2026 

12.02.2026 

13.02.2026 

17.02.2026 

I8.02.2026 

19.02.2026 

20.02.2026 

24.02.2026 

25.02.2026 

26.02.2026 

27.02.2026 

03.03.2026 

Actual Date Remarks 



3. 
Robot 
controls 

4. 
Robot 

Programning 

5. 
Robot 

Programming 

23 

24 

25 

26 

27 

28 

29 
30 

31 

32 

33 

34 

3S 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 
48 

49 

50 

52 
53 

Sensing Devices Force sensor 
(strain gauges and piczoclectic) 

.-do 

Temperature sensors- RTD and 
thermocouple 
Motion encoders 

Selection Criteria for Robot. 

--do 

Purpose of Robot contol 
Level of controls 

Device controller Work cell 
controller 
Servo and Non-servo control 
systems - types, busie principle 
and block diagrams, Working. 
advantages, limit at ions 

-do 

Adaptive control 

Computed Torque Technique 

New minimum time control 

Resolved motion Control 

----do 

Need and function of robot 
programming 

CT-2 

Methods: Manual Teaching 

Robot 
transfer 

Methods: Manual Teaching 

Lead through Programming 
languages (VAN, RAIL) 

---do 

Types, features and applications ol 
various programmiDg languge 

-do 

-do 
applications- Material 

Robot applications 
loading and unloadıng 
Robot applications- painting 

Machine 

Robot applications- packaging 
Robot applications- inspection 
Robot applications- welding 

05.03.2026 

06.03.2026 

10.03.2026 

IL.03.2026 

12.03.2026 

13.03.202% 

17.03.2026 

I8,03.2026 
19.03.2026 

20.03.2026 

24.03.2026 

25.03.2026 

27.03.2026 

31.03.2026 

01.04.2026 

02.04.2026 

07.04.202% 

08.04.2026 

09.04.2026 

I0.04.2026 

I6.04.2026 

17.04.2026 

21.04.2026 

22.04.2026 

23.04.2026 

24.04.202% 
28.04.2026 

29.04.2026 

30,04.2026 

12,05.2020 
13.05.2026 
14.05. 2026 



3 

Ass, No 
Home Assignments 

Name of Test 

Class Test-I 

Class /House Test 

Class Test-|| 

54 

House Test 

55 

58 

Unit-1&2 
Unit-3&4 

DCS 

DCS 

DCS 

Contents of Syllabus 
Covered 

DCS 

Syllabus Covered in 
Tests 
(Unit/Chapter Wise) 
30% of whole 
syllabus 
60% ofwhole 
syllabus 
80% ofwhole 
syllabus 

Signature of Course Peacher with Name 
MANOJ KumAR 

Proposed date 
02.03.2026 
01.04.2026 

Proposed date 

10.03.2026 

08.04.2026 

As per HPTSB 

I5.05.2026 
19.05.2026 

20.0$.2026 
21.05.2026 

22.05.2026 

Academic Calendar 
Schedule 

Actual Date 

Actual Dale 

Approved by 

OiC/HoD/Principal 

Remarks 

Remarks 
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