GUJARAT TECHNOLOGICAL UNIVERSITY

Master of Engineering
Subject Code: 3722807
Semester — 11
Subject Name: Tool and Die Design

Type of course: Elective 111

Prerequisite: Nil

Rationale:

This course provides the knowledge and practice regarding different Cutting Tool Design and Analysis.
This course gives practice for various Drilling Jig, Milling Fixture Design helping in Industries for Big Job
Locating and Clamping work also Design Forging Die, Casting Die and Press Tools Design.

Teaching and Examination Scheme:

Teaching Scheme Credits Examination Marks Total
L T P C Theory Marks Practical Marks Marks
ESE (E) PA (M) ESE (V) PA (1)
03 0 02 04 70 30 30 20 150
Content:
Sr.No. | Content Total
Hrs
1 | Cutting Tool Design 06

Fundamentals of Cutting tools design, cutting tools and their principal elements, Tool
geometry, system of nomenclatures and their interrelations, setting for the grinding of
various basic cutting tool (turning, drilling, milling)

2 | Analyses and Design of Jigs and Fixture 08
Principles of jig and fixture design, Dual cylinder location, diamond pin analysis, V-block
analysis, design principles of centralizers, various mechanisms and design of equalizers,
analysis for optimum number of clamping forces required and calculation of their
magnitudes, concept of modular fixtures, design of fixtures for NC/CNC machines,
computer applications in fixture design and analysis.

3 | Design of press tools: 08
Components of die design, design of die blocks, punches and strippers, methods of holding
punches, sketches of stock stops, Design procedure for progressive dies, compound dies
and combination dies for press tool operation forging die design for drop and machine
forging parts. Computer applications in press tool design.

4 | Design of forging dies: 08
Grain flow considerations, parting line selection, draft, design problems involving ribs,
bosses and fillets. Flash and flash control, determination of number of impressions
required and their sequence, design steps and analysis of forging dies, detail calculations,
shrinkage, cavity shapes, heat transfer considerations, cooling and ejection systems,
Automation in forging operations, computer aided design and analysis.
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venting, water cooling, design aspects of die casting dies, defects.

Metals for die casting, specific details of die construction, casting ejectors, side cores,
loose die pieces, slides, types of cores, directional solidification, types of feeders, die

Design of injection molds: 08
Principles of melt processing, product considerations, determination of economical number

of cavities, temperature control of injection molds, calculation of mold opening force and
ejection force. Detail design of cooling system, ejection system and gating system.
Moldability features, mold flow analysis.

Die casting die design 07

Suggested Specification table with Marks (Theory): (For BE only)

Distribution of Theory Marks

R Level U Level A Level N Level

E Level C Level

15 20 20 20

10 15

Legends: R: Remembrance; U: Understanding; A: Application, N: Analyze and E: Evaluate C:
Create and above Levels (Revised Bloom’s Taxonomy)

Note: This specification table shall be treated as a general guideline for students and teachers. The actual
distribution of marks in the question paper may vary slightly from above table.

Reference Books:

NookrwdE

Cole: “Tool Design”
Donaldson: “Tool Design”, Tata McGraw Hill.
ASTEM: “Fundamentals of Tool Design”

P.C.Sharma: “A Textbook of Production Engineering”., S. Chand Publication, N. Delhi

Ivana Suchy, “Handbook of Die Design”, 2nd edition McGraw Hill.

Ventatraman, “Design of Jigs, Fixtures and Press Tools”, Ascent Series Tata McGraw Hill.

Deshpande D. L., “Basic Tools”, 2nd edition University Press.

Course Outcomes:

Sr. CO statement Marks % weightage
No.
CO-1 | To understand basics of tool design and jigs fixture fundamentals and 30
apply knowledge in real life design problems
CO-2 | To understand basics of press tool and forging die design fundamentals | 40

and apply knowledge in real life design problems.
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CO-3 | To understand basics of injection mold and die casting fundamentals 30
and apply knowledge in real life industry design problems.
Term Work:

The term work shall be based on the topics mentioned above.

List of Experiments:

akrwdE

Design of Jigs and Fixture
Design of press tools
Design of forging dies
Design of injection moulds
Die casting die design

Major Equipment:

el NS =

Drill Jigs For heavy duty Radial Drill Machine
Milling Fixture for Profile Cutting

Forging Machine

Combination Press

List of Open Source Software/learning website:

1.

http://www.wisetool.com/tdesign.html

2. http://nptel.ac.in/courses/112106153/Module%203/Lecture%205/MF_Module_3 Lecture_5.pdf

3.

http://nptel.ac.in/video.php?subjectld=112105126
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