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Semester -V|
CNC PROGRAMMING AND 3-D PRINTING LAB e
Course Code 21MEL66 CIE Marks 50
|_Tear:hing Hours/Week (L:T:P: 5) 0:0:2*:0 _S:E—EW_“ - s0 |
Credits 01 ExamHours | 03 |
* Additional one hour may be considered for instructions if required
Course objectives:

To expose the students to the techniques of CNC programming and cutting tool path generation through CNC
simulation software by using G-Codes and M-codes.

To educate the students on the usage of CAM packages.
To expose the students on the usage of 3D Printing Technology

To make the students understand the Importance of automation in industries through exposure to FMS,
Robotics, and Hydraulics and Pneumatics,

SLNO Experiments

1 Manual CNC part programming using ISO Format G/M codes for 2 turning and 2 milling parts. Selection
and assignment of tools, correction of syntax and logical errors, and verification of tool path using CNC
program verification software.

2 CNC part programming using CAM packages : Simulation of Turning simulations to be carried out using
simulation packages like: CademCAMLab-Pro, Master-CAM.

3 CNC part programming using CAM packages : Simulation of Drilling simulations to be carried out using
simulation packages like: CademCAMLab-Pro, Master-CAM.

4 CNC part programming using CAM packages : Simulation of Milling simulations to be carried out using
simulation packages like: CademCAMLab-Pro, Master-CAM.

5 Internal and external threading : Write a CNC program to create internal and external threading on a cylindrical
block.s

6 Simple 3D Printing Model : Creating Simple 3D model (example cube, gear, prism etc ) in CAD software and
printing the model using any 3D Printer (FDM/SLA/SLS printer)

) Assembly Model-1: Creating an 3D CAD model of NUT and Bolt (example size M12x50), print the model using
any 3D Printer and Check the assembly

8 Assembly Model-2: Creating an 3D CAD assembly model containing four or more parts (example Screw jack,
plumber block etc) print the model using any 3D Printer and Check the assembly

Demonstration Experiments ( For CIE )

9 Robot programming: Using Teach Pendent & Offline programming to perform pick and place, stacking of
objects (2 programs).

10 Pneumatics and Hydraulics, Electro-Pneumatics: 3 typical experiments on Basics of these topics to be
conducted.

11 FMS (Flexible Manufacturing System): Programming of Automatic storage and Retrieval system (ASRS) and
linear shuttle conveyor Interfacing CNC lathe, milling with loading unloading arm and ASRS to be carried out on
simple components.

12 Simple strength testing of 3D Printed Parts

Course outcomes (Course Skill Set):
At the end of the course the student will be able to:

Students will have knowledge of G-code and M-code for machining operations.

Students will able to perform CNC programming for turning, drilling, milling and threading operation.
Students will able to visualize the 3D models using CAD software’s

Students will able to use 3D printing technology

Students are able to understand robotic programming and FMS

140

agineeriiy
L Tzchnology

574220



-~

141

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall be deemed to have satisfied the
academic requirements and earned the credits allotted to each course. The student has to secure not less than 35%
(18 Marks out of 50) in the semester-end examination(SEE).
Continuous Internal Evaluation (CIE):
CIE marks for the practical course is 50 Marks.
The split-up of CIE marks for record/ journal and test are in the ratio 60:40.
¢ Each experiment to be evaluated for conduction with observation sheet and record write-up. Rubrics for the
evaluation of the journal/write-up for hardware/software experiments designed by the faculty who is handling the
laboratory session and is made known to students at the beginning of the practical session.
® Record should contain all the specified experiments in the syllabus and each experiment write-up will be
evaluated for 10 marks.
® Total marks scored by the students are scaled downed to 30 marks (60% of maximum marks).
* Weightage to be given for neatness and submission of record/write-up on time.
* Department shall conduct 02 tests for 100 marks, the first test shall be conducted after the 8" week of the
semester and the second test shall be conducted after the 14™ week of the semester.
* In each test, test write-up, conduction of experiment, acceptable result, and procedural knowledge will carry a
weightage of 60% and the rest 40% for viva-voce.
® The suitable rubrics can be designed to evaluate each student’s performance and learning ability. Rubrics
suggested in Annexure-Il of Regulation book
* The average of 02 tests is scaled down to 20 marks (40% of the maximum marks).
The Sum of scaled-down marks scored in the report write-up/journal and average marks of two tests is the total CIE
marks scored by the student.

Semester End Evaluation (SEE):

SEE marks for the practical course is 50 Marks.

SEE shall be conducted jointly by the two examiners of the same institute, examiners are appointed by the University
All laboratory experiments are to be included for practical examination.

(Rubrics) Breakup of marks and the instructions printed on the cover page of the answer script to be strictly adhered
to by the examiners. OR based on the course requirement evaluation rubrics shall be decided jointly by examiners.
Students can pick one question (experiment) from the questions lot prepared by the internal /external examiners
jointly.

Evaluation of test write-up/ conduction procedure and result/viva will be conducted jointly by examiners.

General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure and result in -60%, Viva-
voce 20% of maximum marks. SEE for practical shall be evaluated for 100 marks and scored marks shall be scaled
down to 50 marks (however, based on course type, rubrics shall be decided by the examiners)

ange of experiment is allowed only once and 15% Marks allotted to the procedure part to be made zero.
The duration of SEE is 03 hours
Rubrics suggested in Annexure-Il of Regulation book

Suggested Learning Resources:
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e https://onlinecourses.nptel.ac.in/noc19 med6/preview
e https://nptel.ac.in/courses/112103306
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e  https://onlinecourses.nptel.ac.in/noc20_me50/previe
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