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FOREWORD

The Government of India has set an ambitious target of imparting skills to 30 crores people, one out of
every four Indians, by 2020 to help them secure jobs as part of the National Skills Development Policy.
Industrial Training Institutes (ITIs) play a vital role in this process especially in terms of providing skilled
manpower. Keeping this in mind, and for providing the current industry relevant skill training to Trainees,
ITI syllabus has been recently updated with the help of Mentor Councils comprising various stakeholder’s
viz. Industries, Entrepreneurs, Academicians and representatives from ITls.

The National Instructional Media Institute (NIMI), Chennai has now come up with instructional material to
suit the revised curriculum for Tool & Die Maker (Press Tools, Jigs & Fixtures) - Trade Practical - 2™
Year NSQF Level - 4 in Capital Goods & Manufacturing Sector. The NSQF Level - 4 Trade Practical
will help the trainees to get an international equivalency standard where their skill proficiency and
competency will be duly recognized across the globe and this will also increase the scope of recognition
of prior learning. NSQF Level - 4 trainees will also get the opportunities to promote life long learning
and skill development. | have no doubt that with NSQF Level - 4 the trainers and trainees of ITls, and all
stakeholders will derive maximum benefits from these IMPs and that NIMI’s effort will go a long way in
improving the quality of Vocational training in the country.

The Executive Director & Staff of NIMI and members of Media Development Committee deserve
appreciation for their contribution in bringing out this publication.

Jai Hind
ATUL KUMAR TIWARI., |.A.S.,
Director General / Additional Secretary
Directorate General of Training
Ministry of Skill Development & Entrepreneruship
Government of India..
January 2024

New Delhi - 110 001
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PREFACE

The National Instructional Media Institute (NIMI) was established in 1986 at Chennai by then Directorate
General of Employment and Training (D.G.E & T), Ministry of Labour and Employment, (now under
Directorate General of Training, Ministry of Skill Development and Entrepreneurship) Government of
India, with technical assistance from the Govt. of the Federal Republic of Germany. The prime objective
of this institute is to develop and provide instructional materials for various trades as per the prescribed
syllabi under the Craftsman and Apprenticeship Training Schemes.

The instructional materials are created keeping in mind, the main objective of Vocational Training under
NCVT/NAC in India, which is to help an individual to master skills to do a job. The instructional materials are
generated in the form of Instructional Media Packages (IMPs). An IMP consists of Theory book, Practical
book, Test and Assignment book, Instructor Guide, Audio Visual Aid (Wall charts and Transparencies)
and other support materials.

The trade practical book consists of series of exercises to be completed by the trainees in the workshop.
These exercises are designed to ensure that all the skills in the prescribed syllabus are covered. The trade
theory book provides related theoretical knowledge required to enable the trainee to do a job. The test
and assignments will enable the instructor to give assignments for the evaluation of the performance of a
trainee. The wall charts and transparencies are unique, as they not only help the instructor to effectively
present a topic but also help him to assess the trainee’s understanding. The instructor guide enables
the instructor to plan his schedule of instruction, plan the raw material requirements, day to day lessons
and demonstrations.

In order to perform the skills in a productive manner instructional videos are embedded in QR code of
the exercise in this instructional material so as to integrate the skill learning with the procedural practical
steps given in the exercise. The instructional videos will improve the quality of standard on practical
training and will motivate the trainees to focus and perform the skill seamlessly.

IMPs also deals with the complex skills required to be developed for effective team work. Necessary care
has also been taken to include important skill areas of allied trades as prescribed in the syllabus.

The availability of a complete Instructional Media Package in an institute helps both the trainer and
management to impart effective training.

The IMPs are the outcome of collective efforts of the staff members of NIMI and the members of the Media
Development Committees specially drawn from Public and Private sector industries, various training
institutes under the Directorate General of Training (DGT), Government and Private ITls.

NIMI would like to take this opportunity to convey sincere thanks to the Directors of Employment & Training
of various State Governments, Training Departments of Industries both in the Public and Private sectors,
Officers of DGT and DGT field institutes, proof readers, individual media developers and coordinators,
but for whose active support NIMI would not have been able to bring out this materials.

Chennai - 600 032 EXECUTIVE DIRECTOR
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INTRODUCTION

TRADE PRACTICAL

The trade practical manual is intended to be used in practical workshop. It consists of a series of
practical exercises to be completed by the trainees during the course of Tool & Die maker (Press
Tools, Jigs & Fixtures) Trade supplemented and supported by instructions / informations to assist in
performing the exercises. These exercises are designed to ensure that all the skills in compliance with
NSQF LEVEL - 4 syllabus are covered.

The manual is divided into Ten modules. The Ten modules are given below:

Module No Module Name

Module 1 Jigs & Fixtures

Module 2 CNC Turning

Module 3 CNC Machine Centre
Module 4 CAM/EDM

Module 5 Blanking/ piercing Tool
Module 6 Hydraulics and Pneumatics,
Module 7 Compound Tool

Module 8 Progressive Tool

Module 9 Machine Tool Maintenance
Module 10 Bending Tool/ Draw Tool

The skill training in the shop floor is planned through a series of practical exercises centered around
some practical project. However, there are few instances where the individual exercise does not form a
part of project.

While developing the practical manual, a sincere effort was made to prepare each exercise which will
be easy to understand and carry out even by below average trainee. However the development team
accept that there is a scope for further improvement. NIMI looks forward to the suggestions from the
experienced training faculty for improving the manual.

TRADE THEORY

The manual of trade theory consists of theoretical information for the Course of the Tool & Die maker
(Press Tools, Jigs & Fixtures) Trade Theory NSQF Level - 4 in CG&M. The contents are sequenced
according to the practical exercise contained in NSQF LEVEL - 4 syllabus on Trade Theory attempt has
been made to relate the theoretical aspects with the skill covered in each exercise to the extent possible.
This correlation is maintained to help the trainees to develop the perceptional capabilities for performing
the skills.

The trade theory has to be taught and learnt along with the corresponding exercise contained in the
manual on trade practical. The indications about the corresponding practical exercises are given in every
sheet of this manual.

It will be preferable to teach/learn trade theory connected to each exercise at least one class before
performing the related skills in the shop floor. The trade theory is to be treated as an integrated part
of each exercise.

The material is not for the purpose of self-learning and should be considered as supplementary to class
room instruction.

(vi)




CONTENTS

- N
Exercise No Title of the Exercise Learning | Page No.
Outcome
Module 1 : Jigs & Fixtures
2.1.84 Make a simple drilling jig 1
2.1.85 Manufacturing of box jig, ring jig and diameter jig 4
2.1.86 Milling fixture 14
2.1.87 Grinding fixture 1,2 24
Module 2 : CNC Turning
2.2.88 Study of CNC lathe, key board and specification 30
2.2.89 Machine starting & operating, reference point, JOG & incremental mode 34
2.2.90 Co-ordinate system point assignment and simulations absolute and 36
incremental programming assignment and simulations 3
2.2.91 Co-ordinate point assignment and simulation, identification of machine over 37
travel limit and emergency stop
2.2.92 Work and tool setting, automode operation 39
Module 3 : CNC Machine Centre
2.3.93 Study of CNC machining centre 49
2.3.94 Machine starting, referencing and manual mode operations 4 53
2.3.95 Co-ordinate system points absolute and incremental programming
and simulations 55
2.3.96 Polar co-ordinate points, assignments and simulator 63
2.3.97 Work and tool setting, auto mode operation, face milling, profile milling,
drilling, tapping and reaming 65
Module 4 : CAM/EDM
2.4.98 2D and 3D machining with CAM software 70
2.4.99 Identify different parts of EDM/Wire cut machining centres and read
specification 5,6 150
2.4.100 Perform machine starting and operating in reference point 153
24101 Identification of machine over travel limits on emergency 156
2.4.102 Part program preparation entry, editing, and simulation on wire cut
machine software of wire cut machine 157
2.4.103 Carry out tool path simulation 159
Module 5 : Blanking/ piercing Tool
2.5.104 Manufacturing die as per drawing dimension and maintain die clearance
and die land, provide angular clearance after die land 161
2.5.105 Manufacturing of Punch as per drawing dimension 7,8 164
2.5.106 Manufacturing Stripper plate, bottom plate, top plate, punch holder,
gauges and shank, thrust plate, stop pin 165
2.5.107 Construct a piercing and blanking tool as per the design given
(all components of tool to be the exercises of other machines 173
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Exercise No

Title of the Exercise Learning | Page. No.\
Outcome
Module 6 : Hydraulics & Pneumatics,
2.6.108 Identification and familiarization of various types of hydraulic &
pneumatic elements such as cylinder, valves, actuators and filters 9 183
Module 7 : Compound Tool
2.7.109 Construct a compound tool as per the drawing using various tool room
machines and equipments 10 186
Module 8 : Progressive Tool
2.8.110 Construct a progressive tool as per the drawing 11 208
2.8.11 Prepare different types of documentation - 1 229
Module 9 : Machine Tool Maintenance
2.9.112 Perform periodic librication system on machine 237
2.9.113 Simple repair work 239
29.114 Perform routine maintenance check list 12 242
2.9.115 Inspection of machine tools such as alignment, levelling etc 244
2.9.116 Accuracy testing of machine tools such as geometrical parameters 247
Module 10 : Bending Tool/ Draw Tool
2.10.117 | Construct a “V” bending tool as per the drawing 13 252
2.10.118 | Construct a draw tool (single stage) as per the drawing given using 14
various machine tools and equipments 267
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e A
[LEARNING / ASSESSABLE OUTCOME)
On completion of this book you shall be able to
SI.No. Learning / Outcome Refer Ex:No
1. | Manufacturing of drill Jig and produce component on drill
machine by using Jigs and check for correctness.
(Simple template and Plate Jig) Ex. 2.1.84 - 85
Manufacturing of fixtures (milling, and grinding) Ex. 2.1.86 - 87
Set (both job and tool) CNC lathe and produce components
as per drawing by preparing part programme. Ex. 2.2.88 - 92
4. | Set (both job and tool) CNC machining centre and produce
components as per drawing by preparing part programme. Ex. 2.3.93 - 97
Perform 2D and 3D machining with CAM software. Ex. 2.4.98
Produce components using Electric Discharge machine (EDM)
and Wire EDM as per drawing by preparing part programme
with accuracy of * 0.02mm. Ex. 2.4.99 - 103
7. | Manufacturing of blanking (simple) die set for square/ round/
rectangular/ elliptical component and verify the component.
(individual) Ex. 2.5.104 - 106
8. | Construct a Piercing and Blanking tool, test and verify the
component. (Individual) Ex. 2.5.107
9. | Construct circuit of pneumatics and hydraulics observing
standard operating procedure and safety aspect. Ex. 2.6.108
10. | Construct a compound tool, test and verify the component.
(Group of 5 trainees) Ex. 2.7.109
11. | Construct a Progressive tool, test and verify the component.
(Group of 5 trainees) Ex. 2.8.110 - 111
12. | Plan and perform simple repair, overhauling of different
machines and check for functionality. [Different Machines —
Drill Machine, milling machine and Lathe] Ex. 2.9.112 - 116
13. | Manufacture “V” bending tool & test. (5 trainees in a group) Ex. 2.10.117
14. | Construct a draw tool (single stage) and test to verify the
L component. (5 trainees in a group) Ex. 2.10.118
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SYLLABUS

Duration

Reference Learning
Outcome

Professional Skill
(Trade Practical)

(With indicative hour)

Professional Knowledge
(Trade Theory)

Professional
Skill 22 Hrs;

Professional
Knowledge
15 Hrs

Manufacturing of drill Jig
and produce component on
drill machine by using Jigs
and check for correctness.
(Simple template & Plate
Jig) (NOS: CSC/N0316)

84.

85.

Make simple drilling jig
(12 hrs.)
Manufacturing of ring
jigs, box jigs, and
diameter jigs. (10 hrs.)

Introduction to tooling.
Introduction to Jigs and Fixtures,
Plane of movements, possible
movements of work piece,
location of work piece, types
of Jigs, Types of Fixtures, Jigs/
fixture and machine relations.
Method of restricting the possible
movement (principle, 3-2-1 pin
method). Locating method.
Introduction of locating devices,
its material, types of locators,
locator for flat, surface, internal
diameter and external profile.
Clamping and work holding
devices: Clamping devices,
types of clamps for jig and
fixture. Material for and clamps.
Drill Bushes

Type of drill jigs.

Type of fixture. Fixture and
machine relations, cutting force
on jigs and fixtures, elements of
jigs and fixtures, jigs and fixture
cutting tool relations, design of
jigs and fixtures, failure of jigs
and fixtures. (15 hrs.)

Professional
Skill 37 Hrs;

Professional
Knowledge
18 Hrs

Manufacturing of

fixtures (milling, turning and
grinding).

(NOS: CSC/N0316)

86.

87.

Manufacturing of milling
fixture and application.
(12 hrs.)

Manufacturing of
grinding fixture and
application. (25 hrs.)

Types of press Tools/

Operations: Guide Plate tooal,
piercing tool, blanking tool,
progressive tool, compound
tool, cut off tool, parting tool, etc.
Theory of Shearing: Shearing
Theory Description in Press Tool
(18 hrs.)

Professional
Skill 62 Hrs;

Professional
Knowledge
17 Hrs

Set (both job and tool)
CNC lathe and produce
components as per
drawing by preparing part
programme. (NOS:
CSC/N0120)

88.

89.

90.

Study of CNC lathe, key

board and
specifications. (05hrs.)
Machine starting &
operating in Reference
Point, JOG, and
Incremental Modes.
(12 hrs.)
Co-ordinate system
points, assignments and
simulations Absolute and
incremental programming
assignments and
simulations.(15 hrs.)

Safety Precautions: Safe
handling of tools, equipment
& CNC machines, CNC
turning with FANUC CNC
CONTROL- (Fanuc-0Oi-T
latest) CNC Machine & Control
specifications. CNC system
organization Fanuc 0i-T.
Coordinate systems and Points.
CNC lathe, Types, Machine
axes.(17 hrs.)
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91. Co-ordinate points,
assignments and
simulations. Identification
of machine over travel
limits and emergency
stops. (10hrs.)

92. Work and tool setting.
Automatic Mode
operation: facing, profile
turning, drilling, tapping,
reaming, thread cutting
etc. (20 hrs.)111 Work and
tool setting. Automatic
Mode operation: facing,
profile turning, drilling,
tapping, reaming, thread
cutting etc. (25hrs.)

Professional
Skill 69 Hrs;

Professional
Knowledge
17 Hrs

Set (both job and tool)
CNC machining centre
and produce components
as per drawing by pre-
paring part programme.
(NOS: CSC/N0123)

93. Study of CNC Machining
centre, key board and
specifications. (05 hrs.)

94. Machine starting &
operating in Reference

Point, JOG, and
Incremental Modes. (08
hrs.)

95. Co-ordinate system
points, assignments and
simulations Absolute and
incremental programming
assignments and
simulations. (15 hrs.)

96. Polar co-ordinate
points, assignments and
simulations. Identification
of machine over travel
limits and emergency
stops. (18 hrs.)

97. Work and tool setting.
Automatic Mode
operation: Face Milling,
profile milling, drilling,
tapping, reaming etc.
(23 hrs.)

Safety Precautions: Safe
handling of tools, equipment
& CNC machines, CNC
Mill with FANUC CNC
CONTROL- (Fanuc-0i-M
latest) CNC Machine &Control
specifications. CNC system
organization Fanuc-0i-M. Co
ordinate systems and Points.
CNC Machines Milling, Types,
Machine axes. (17 hrs.)

Professional
Skill 40 Hrs;
Professional
Knowledge
12 Hrs

Perform 2D & 3D machining
with CAM software. (NOS:
CSC/NO0115)

98. 2D and 3D machining
with CAM software.
(40 hrs.)

Preparing for contour and
profile machining. (12 hrs.)

Professional
Skill 50 Hrs;

Professional
Knowledge
12 Hrs

Produce components
using Electric Discharge
machine (EDM) and Wire
EDM as per drawing by
preparing part programme
with accuracy of £ 0.02mm.
(NOS: CSC/N0118)

99. Identify different parts of
EDM/ wire cutmachining
centres and read
specification. (08 hrs.)

100. Perform machine starting
and operating in
reference point. (08 hrs.)

101. Identification of machine
over travel limits on
emergency. (10hrs.)

Safety precaution — Safe
handling of tools, equipment of
EDM/ wire cut machine.

Control specification and
machine axes. Describe
machine tool elements,
feed drives. Advantage and
disadvantage of wire cut
machine. (12 hrs.)
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102. Part program preparation
entry, editing, and
simulation on wire cut
machine software of wire
cut machine. (20 hrs.)

103. Carry out tool path tool
path simulation. (4 hrs.)

Professional
Skill 75 Hrs;

Professional
Knowledge
25 Hrs

Manufacturing of blanking
(simple) die set for square/
round/ rectangular/ elliptical
component and verify the
component. (individual)
(NOS: CSC/N9478)

104. Manufacturing die as per
drawing dimension and
maintain die clearance
and die land, provide
angular clearance after
die land. (25 hrs.)

105.Manufacturing of Punch as
per drawing dimension.
(15 hrs.)

106. Manufacturing stripper
plate bottom plate (die
press) tap plate, punch
holder, gauges and
shank, thrust plate, stop
pin. (35hrs.) (May use
the plates from turning,
milling and grinding
exercises)

Cutting clearance: Importance
of cutting clearance, typical
appearance characteristics,
determination of punch and die
dimensions. Land and angular
clearance: Importance if angular
clearance, methods of providing
angular clearance. Basic design
of guide plate tool.

Alignment technique between
Punch and Die while assembly.
Guide Plate Tool: Construction,
function of elements, related
design.

Cutting force: calculation of cutting
force for press tool operations,
selection of suitable press, method
of reducing cutting force.

Stock material: Relation of piece
part and stock strip, stock material
used in press work, differentiate
stock strip and unit stock. Strip
layout: Importance of strip layout,
different types of strip layout,
economic layout. Punch: Cutting
punches, noncutting punches,
hybrid punches, types of punches,
selection of punches.

Buckling of punches: Buckling
theorem, problems, types ofloading
coming on a punch, determining of
the size of the punch. Die Block:
Types of dies, requirement of die
block. (25 hrs.)

Professional
Skill 50 Hrs;

Professional
Knowledge
18 Hrs

Construct a Piercing &
Blanking tool & test and

verify the component.

(Individual) (NOS: CSC/
N9479)

107. Construct a piercing
and blanking tool as per
the design given. (all
components of tool to
be the exercises of other
machines) Press safety
shut height (50 hrs.)

Stoppers: Function, basic
stop principles, construction
of different types of stoppers.
Strippers: Function, types of
stripper, constructional

details Gauge: Function of
gauge, types of gauge. Pilots:
Purpose of pilot, types of
pilot, function of pilot, different
methods of piloting. Side cutter
Shank and positioning Die Set:
Different types of die set, die set
components, die set material,
types of die set, shut height,
day light.
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Presses: Classification of
press, types of a press, parts
of a press, press selection,
strip feeding arrangement, die
cushion.

Blanking Tool: Construction,
function of elements, related
design.

Piercing Tool: Construction,
function of elements, related
design.

Ejector and shedders
Progressive tool: Construction,
function of elements, related
design of progressive too.
(18 hrs.)

Professional
Skill 10 Hrs;

Professional
Knowledge
05 Hrs

Construct circuit of
pneumatics and hydraulics
observing standard
operating procedure&
safety aspect. (NOS: CSC/
N9480)

108 Identification and
familiarisation of various
types of hydraulic &
pneumatic elements
such as cylinder, valves,
actuators and filters.
(10 hrs.)

Basic principles of hydraulics/
pneumatics system,
advantages and disadvantages
of hydraulics and pneumatics
systems, theory of Pascal’s
law, Brahma’s press, Pressure
and flow, types of valves used
in hydraulics and pneumatics
system. (05 hrs.)

Professional
Skill 75 Hrs;

Professional
Knowledge
15 Hrs

Construct a Compound
Tool & test and verify the
component. (Group of
5 trainees) (NOS: CSC/
N9481)

109. Construct a compound
tool as per the drawing
using various tool
room machines and

equipments. (75 hrs.)

Compound Tool: Introduction,
description of different parts
and their function, calculation
of clearance, construction.
(15 hrs.)

Sensors for Distance and
Displacement -LVDT-Linear
Potentiometer -Ultrasonic and
Optical Sensors-Industrial
Application. (18 hrs.)

Professional
Skill 150HTrs;

Professional
Knowledge
30 Hrs

Construct a Progressive
tool & test and verify the
component. (Group of
5 trainees) (NOS: CSC/
N9482)

110. Construct a progressive
tool as per the drawing
(145 hrs.)

111. Prepare different types
of documentation as
per industrial need by
different methods of
recording information for
the project.(05 hrs.)

Bending tool: Principles of
bending, plastic deformation
due to bending, bending
elements, blank length, bending
stress, bending force, spring
back, stripping “U” bend, effect
of grain direction. (30 hrs.)

(xiii)




Professional
Skill 50 Hrs;

Professional
Knowledge
10 Hrs

Plan and perform simple
repair, overhauling of
different machines and
check for functionality.
[Different Machines — Dirill
Machine, milling machine
and Lathe] (NOS: CSC/
N0901)

112

113.

114.

115.

116.

Perform Periodic
Lubrication system on
Machines. (10 hrs.)

Perform simple repair
work. (15 hrs.)

Perform the routine
maintenance with check
list. (05 hrs.)

Inspection of Machine
tools such as alignment,
levelling etc. (10 hrs.)

Accuracy testing of
machine tools such as
geometrical parameters.
(10 hrs.)

Lubricating system-types and
importance Maintenance:
Definition, Types and its
necessity. System of symbol
and colour coding. Possible
causes for failure and remedies.
(10 hrs.)

117.

Construct a “V” bending
tool as per the drawing
(75 hrs.)

Forming tool: Construction,
function of elements, related
design

Drawing Tool: Description of
drawing and deep drawing,
deep drawing cylindrical cup,
force acting on a component
while drawing, metal flow
during drawing, wrinkling and
puckering, blank development,
drawing force, press capacity,
blank holding force, die and
punch radius, draw beeds,
air vents, lubrication, number
of draws drawing flanged
components, metal flow in
rectangular shells, fault
occurring during deep drawing.
(20 hrs.)

Professional
Skill 75 Hrs;

Professional
Knowledge
12 Hrs

Construct a draw tool
(single stage) and test
to verify the component.
(5 trainees in a group)
(NOS: CSC/N9484)

118.

Construct a draw tool
(single stage) as per
the drawing given using
various machine tools
and equipments.(75 hrs.)

Factors effecting tool life
Fine Blanking Tool. (12 hrs.)
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Capital Goods & Manufacturing
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Jigs & Fixtures

Exercise 2.1.84

Make a simple drilling jig

Objectives: At the end of this exercise you shall be able to

* machine the parts of a drill jig

» assemble the parts of a drill jig as per assembly drawing
» check the dimensions and locations.

=GO

MAKE A SIMPLE DRILLING JIG

TR I‘;l;‘l‘l‘;i;‘ T
H‘H HIR H‘H /PART'1
BN NN NERN 1l
B Al ﬂ B
| | ||
BN | |
] | ]
| |
! ! PART4
‘ WORK PIECE ‘
! MS CHANNEL !
‘ 75 X 45 X 5mm THICK ‘
| |
| |
2 @6-20 DOWEL PIN Fe310 5
2 @10-120 Fe310 4
4 @22-25 HCS 3
2.1.84
2 @20-18 Fe310 2
1 60 ISF 15-105 Fe310 1
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE +0.02 TIME :

CODE NO. TJ20N2184E1




PART-1:

TOP PLATE

76 H7-2 DOWEL HOLES

@12 H7-4 HOLES

17

58

16

PART-2: KNOB

218

TURNED PART-3: DRILL JIG BUSH

CHAMFER 2X45°

21296
|
|
I
|
|
|
|
Il
|
T
|

15 5

PART-4 : HOOK BOLT

28.5- 2 DRILL HOLES

58

-AA

© | _ - o
=
NOTE:
35
@6HT -6:0%8
B12H7 - 122252 82
21296 - 12:09%
N7
V/ - SMOOTH MACHINING
1-4 2.1.84
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE + TIME :
E @ CODE NO. TJ20N2184E2
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CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.1.84




PROCEDURE

TASK 1: Making top plate

Check the raw material.
File and finish the job 52 x101x14mm as per drawing.
Mark the hole centers.

Set the job on drilling machine.

a b 0N -

Drill the holes &5.8mm for reaming.

TASK 2: Making knob

1 Check the raw material.

Hold the job in 3 jaw chuck.

w

Make centre drill and enlarge the hole to J7mm
+0.1.

Turn dia 18 *%' to a length of 10mm.
Turn step dia 12 *%' to length of 10mm.

Knurl as per drawing.

N o o b

Reverse the job hold the knurled portion with soft
packing’s.

TASK 3: Making jig bush

Check the raw material.

Hold the job in three jaw chuck.

Face, centre drill and enlarge the hole to dia 5.8mm..
Ream the hole @6mm.

Turn dia 18 mm to required length.

Turn step of dia 12mm to a length of 15mm.

N OO o b~ WwN -

Chamfer the end of dia 12mm.

TASK 4: Making hook bolt

Check the raw material.
Bend the rod as per drawing using anvil and hammer.

File flat surface as per section ‘AA’.

A W N =

Chamfer the length side for threading.

TASK 5: Drill jig assembly

1 Clean all the parts.

2 Deburr sharp corners if any.

3 Fit the bush (TASK 3) in the top plate. (TASK 2)
4

Fix the 6mm x 16mm dowel pin on the plate.

6 Ream the hole using 6mm reamer.
8 Dirill 2 holes of &8.5mm for inserting hook bolt.
9 Dirill 4 nos of &11.8mm for fixing bush.

10 Ream the @11.8mm hole using 12mm reamer to get
H7 Finish.

12 Remove burr in the sharp corner.

8 Face to a length of 16mm.
9 Chamfer as per drawing

10 Remove the job from lathe, hold on bench vice and
make the thread of M8 using tap.

11 Remove the burrs.

12 Repeat the above for other knob.

8 Part to a length of 21mm.
9 Repeat the same for 4 pieces.

10 Hold the dia 12mm and face the other side to a
length of 20mm.

11 Chamfer as per drawing

12 Remove the burrs.

Make thread using 8 mm hand die with stock.
Check the thread using @8 mm nut.

Finish as per drawing.

Fix the hook bolt 2 nos.
Screw the knob in hook bolt.

Insert the channel to be drilled.
Now the drill jig is ready for drilling.

o N OO O
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Capital Goods & Manufacturing Exercise 2.1.85
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Jigs & Fixtures

Manufacturing of box jig, ring jig and diameter jig

Objectives: At the end of this exercise you shall be able to
make the different parts of box jig

assemble box jig

make the parts of diameter jig

assemble diameter jig

make the parts of ring jig

assemble ring jig

TASK -1
LOCKING
SCREW

KNOB

DRILL BUSH /CLAMF’ |
| —5 1

L
z
®
m
)
_u\

i
WORKPIECE DRILL
| — BUSHES

LOCATORS FEET

STOPPER PINS

1 ISRO 12-35 - Fe310 10
1 ISRO 20-60 - Fe310 9
8 20 ISF 15x15 - Fe310 8
4 ISRO 20-30 N Fe310 7
1 ISRO 20-20 N Fe310 6
3 ISRO @25x25 - HCS 5
1 105 ISF 80-16 - Fe310 4
1 75 ISF 55-16 - Fe310 3
1 55 ISF 55-16 - Fe310 2
1 85 ISF 75-16 - Fe310 N 1 2.1.85
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE #0.02 TIME :
@ BOX JIG
E CODE NO. TJ20N2185E1

4



TASK : 2
[ 1 [ 1
| (6) STOPPER PLATE
A A
(3) STANDARD DRILL BUSH /— (4) M10 STANDARD T - BOLT
WORK PlECE\ﬁ _/ ,ﬁ(s) WING NUT
(2) CLAMP @ Q §
/ /—(1) BASE PLATE
SECTION A-A

1 STOPPER PLATE - Fe310 - 6 -

2 M10 WING NUT STANDARD SIZE - STANDARD - 5 -

2 T BOLT STANDARD SIZE - STANDARD - 4 -

1 STANDARD SIZE - STANDARD - 3 -

1 155 x 30 x 25 - Fe310 - 2 -

1 205 X 105 X 55 - Fe310 - 1 2.1.85
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE 1:2 DEVIATIONS : +0.02 mm | TIME :

DIAMETER JIG ASSEMBLY

O £

CODE NO. TJ20N2185E2
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TASK: 3

STANDARD DRILLING BUSH

M10 STANDARD WING NUT *\f

—

|

HOLDING PLATE—/

RING

(2) HOOK BOLT

[y iyl
WORK PIECE
SECTION A-A

2 WING NUT STANDARD SIZE - STANDARD - 5 -

4 STANDARD SIZE - STANDARD - 4 -

1 @130 X 27 - Fe310 - 3 -

2 70 X 30 X20 - Fe310 - 2 -

1 2125 X 30 - Fe310 - 1 2.1.85
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE 1:2 DEVIATIONS : #0.02mm | TIME :

RING JIG ASSEMBLY

@ 5 CODE NO. TJ20N2185E3
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TASK 1 : Box jig

PART-1: BOTTOM PLATE

30 2 X @5 H7
20
2 X @6 DRILL
55
<, D
w0 :
AN
80
Te)
NOTE :
@ 5H7 - 5305

TJ20N2185H1

Job sequence

Part 1
Bottom plate

Machine the size of 80 x 70 x 15mm

Apply marking media.

Mark and punch the drill center as per drawing.
Drill @ 4.9mm holes for 5H7 reamer hole.

Drill & 6mm for locating pin.

Part 2
Side plate -1

Check the raw material 55 1SF 55 - 16

+ Mill flat to 50 x 50 x 15mm

* Weld the piece as per drawing.

» Drill @ 6mm in edge piece

* Drill and ream 12 H7 for bush as per drawing.
Part 3

Side plate -2

* Check the raw material size 751SF 55 - 16mm
* Mill the size as per drawing.

» Set the job on drilling.

e Drill @5mm hole.
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PART-2: SIDE PLATE 1 20

2 X @12H7 ‘ 20 ‘

50

15

‘ 10
I
15

50

PART-3: SIDE PLATE 2

50

10

50

20

@5 DRILL

S

15

NOTE: %

G12HT7 - 123555 %

2

Part 4 Face, center drill and enlarge the hole to @ 5.8mm.
Top plate Ream the hole ¥6mm.

Check the raw material 105 1SF 55 x 16
Mill the size as per drawing.

Make the slots and steps using vertical milling
machine.

Drills and tap m10 for clamping screw.
Drill and ream for drill bush.

Part 5
Drill bush

Check the raw material.
Hold the job in three jaw chuck.

Turn &18mm to required length.

Turn step of @12mm to a length of 15mm.

Chamfer the end of @12mm.

Part to a length of 21mm

Repeat the same for 3 pieces.

Hold the ¥12mm and face the other side to a length
of 20mm

Chamfer as per drawing.

Remove the burrs.
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212 H7 M10

PART -4: TOP PLATE 20 15 15 20

30

10

u
O
2

10

20

100 15

PART - 5: DRILL JIG BUSH

CHAMFER 2X45° 20 \ @6 H7

212

15 5

PART-6 : KNOB

TURNED

M8X1

o

16

NOTE: L0 — KNURLING

G12H7 - 12 5%

S
N

@6H7 - 61252 %
Part6 & 7 * Make center drill and enlarge the hole to @ 7mm %
Knob 0.1
- Check the raw material ISRO @20 - 20. * Turn @18 + 0.1 to a length of 20mm.

« Hold the job in three jaw chuck. e Turn step 12 £ 0.1 to length of 10mm.

CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.1.85 9



Knurl as per drawing.

Reverse the job hold the knurled portion with soft
packing’s.

Face to a length of 16mm.
Chamfer as per drawing.

Remove the job from lathe, hold on bench vice and
make the thread of M8 using tap.

Remove the burrs.

Turn the part 7 locating pins as per the drawing 4nos.

Part8,9 & 10
8 Feet

Prepare the 8 pieces as per the drawing for feet.

9 Clamping screw

Make the screw by hand die.

10 Locking screw

Pivot the round piece for seating with job after
inserted on the top plate

Make external thread on the rod M10
Drill dia 5mm for pivoting

) TURNED
PART-6: KO8 %/7 PART-7: LOCATORS
| 6
18 M8X1
215
ﬁ\ )
J L/
10 15
\ A PART-8: FEET
\ 1X45° ;
TT
o e
=Er we o
T €
Il
i KNURLING
1l T ag®
15 10
212
PART-9: CLAMPING SCREW PART-10: LOCKING SCREW

/ KNURLING / B

S

10 40 6

20

NOTE:

N7
V/ - SMOOTH MACHINING

/— 23 DRILL

/7 25 DRILL

QL

TJ20N2185H4

Assembling box jig

10

Bottom plate (part 1) side plates (part 2 & 3) are
welded together perpendicular to each other.

Weld the feet 8 nos.
4 nos feet at the bottom plates.

4 nos feet at the side plates.
Insert the 2 bushes in side plates - 2.

Insert the clamping screw on top plate part 4 and
rivet the edge using round piece.
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» Fix the locating pin (part - 7) at bottom plate and side * Close the top plate tight knob.

plate (part - 2). « Loose the knob opens the side plate for fixing the
» Fix the stopper at the bottom plate component.
« Join the top plate and side plate - 1 using hinge » Jig is ready for drilling operation.

» Fit the locking screw with side plate - 2 (part - 3)

TASK 2: Diameter jig

Part 1
Base plate + make bore using vertical millings machine
* machine the base plate to size 200 x 100 x 50 + measure all dimensions using micrometer.
+ mill the ‘T’ Slot as the drawing
Fig 1
=65=
/MS TAPPED HOLE 2NOS
! !
1 1
A | | A S
l l
1 1
I i | :
l l -
| |
| |
| |
| |
| |
| |
3 3
200 50
ﬁ‘ "i 50.5 11 “L
| [eo]
o
1 v B
‘ f IJ |“I AR ‘ & !
ﬁ * il \ A f 2
@1 |
& 22
SECTION A-A %
BASE PLATE 2
Part 2 * make drill holes and radius
Clamp + Drill the holes and machine the radius as required.
Fig 2 Part 3
150 25
Drill Bush

o TR TR
! TN - Fig 3 o o1

15

@5
I '<—A ‘
f ‘ ~ /~ / “
56 56 s S N (077
@ 12 2NOS T
| |
/ | |
| |
~ f | | °
s U ) I I I
o~ | | |
- o | |
210 f 8 ‘ ‘
& A o 10
z -
CLAMP g
F SECTION A-A

STANDARD DRILL BUSH

TJ20N2185J3

» machine the plate 150 x 25 x 20

-—
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Part 4
‘T’ Bolt

Fig 4

M10 X 1.5

STANDARD T BOLT

TJ20N2185J4

Part 5
work piece
Fig 5
& 5 THROUGH HOLE
100
T T
[
N
[ P
[ ]
[ Q
[
]
|
WORK PIECE S
s
Part 6
Stopper plate

* machine the plate size 120 x 30 xX5mm mark the drill
holes’ drill dia 8mm 2 holes

Fig 6
120

¢

8 THROUGH HOLE 2NOS

=

15

30

TJ20N2185J6

STOPPER PLATE
TASK 3: Ring jig
Part |
Holding plate (Fig 1)
» Turn the job as per drawing
+ drill the holes as per drawing
Fig 1 25
2 10 THROUGH HOLE 4 NOS ON PCD @ 40
% O

|

:F,,,,

I PR

g I -
Q 77717777 s

[ER—

|

|

|

2 12 THROUGH HOLE 2 NOS ON PCD @ 85 10 é
HOLDING PLATE é
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Part 2 * Hold the job on lathe

Hook plate (Fig 2) » Face, turn and bore the job as per drawing.
Part 4
Fig 2
9 S Drill bush (Fig 4)
® Fig 4 R2 14
SECTION - AA <A 25 ‘
T ] ZE
! - f T f
A |
¢ R2 A 1 A i i
T A . :
f - | !
‘ 70 ‘ % A - —-AAAJQJEAAAA-— %
g SECTION A-A b
HOOK BOLT § STANDARD DRILL BUSH 8
* Hold the job on lathe Work piece (Fig 5)
» Step turn the job for ¥10 Fig 5

@ 5 THROUGH HOLE 4 NOS ON PCS @ 40

* Bend the rod as per drawing 20

» File the small end and make square of 10mm

* make the external thread using hand die.
Part 3
Metal Ring (Fig 3)

270

Fig 3 2

SECTION A-A

TJ20N2185X5

WORK PIECE

2105
2125

METAL RING

TJ20N2185X3
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Capital Goods & Manufacturing Exercise 2.1.86
Tool & Die Maker (Press Tools, Jigs & Fixtures) - jigs & Fixtures

Milling fixture

Objectives: At the end of this exercise you shall be able to
* make the parts of milling fixture

* assemble the milling fixture.

* machine the job in milling using milling fixture.

SECTION A-A

—

1 N N N N N 2.1.86
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE #0.02 TIME :

MILLING FIXTURE

E @ CODE NO. TJ20N2186E1

14



10 SHCS M8 x 35 STD 20
2 SHCS M8 x 15 STD 19
6 DOWEL 26 x 40 STD 18
4 DOWEL @3 x15 STD 17
2 WASHER 0D=22,ID=11,T=2 STD 16
2 NUT M10 x 10 STD 15
2 CLAMPING STUD M10 x 80 STD 14
2 STRAP CLAMP 15x30x80 STD 13
2 HANDLE 240 x25 STD 12
2 STUD M12 x 110 STD 11
2 PRESSURE PAD @25 x 15 STD 10
1 FILLER GAUGE 3x25x50 OHNS 60-62NRC 09
2 RESTING BLOCK 230 x 40 OHNS 45-50NRC 08
2 TENON 12x20x32 OHNS 45-50NRC 07
1 CUTTER SETTER 50x40x100 OHNS 60-62NRC 06
8 LOCATORPIN 210 x 13 OHNS 45-50NRC 05
1 SUPPORT PLATE 32x25x100 MS 04
1 LOCATOR PLATE 2 32x25x120 MS 03
1 LOCATOR PLATE 1 32x25x100 MS 02
1 BASE PLATE 25x200x350 MS 01 EX 2.1.86
NO.OFF DESCRIPTION STOCK SIZE MATERIAL REMARKS PART NO. EX. NO.
SCALE DEVIATIONS TIME

£

ProJECT: MILLING FIXTURE ASSEMBLY REFERENCE

CODE NO. TJ20N2186E2
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Job sequence

1 Base plate Hold the job in drilling machines.

e Check the raw material for its size. . Make dia 5.8 mm drill for reamer hole of 11 Nos
of @6h7

. Drill 8.5 mm for M10 tap of 2 holes.
Drill 7 mm for M8 tap 10 holes.

» Blocking up to a size of 350 x 200 x 25 mm
* Mark the hole center slots and tapers and punch.

* Hold the job in vertical milling machine, mill the
slots and edge taper as per drawing. . Drill 9 mm for counter bore to required depth.

PART : 1

PEHT x 11 M10 x 2
2x45°TYP H | L. M8x10 ﬂ = 29X2

N

N

10
25

24
32
44
60
70
75
125
130
140
165
185

15 x 45° TYP
350
340 ’/

320 {

295 C‘J\ ‘\CB C7(f‘\ mn
285 d1o 5
270 N Ri0

265

Fan)

fan
S

D

N
o
K

250

230

225 e

Fant
A7
o
©

d1
210

c1

195

©
e

155 L5

140

125
120

VanY
AV

Fant
G
Q
3
o
w
Pai
N\

100
85 b1 4
82.5 Y p
80 L
65

m
(L
Van
A\

@
2

!

\

a- M8 C.BORE 2 NOS

b- M10 TAPPED HOLE 2 NOS
C- M8 TAPPED HOLES 10 NOS
d- @6H7 DOWEL HOLE 11 NOS

)

30
25

10 \

BOHT - 61500

15
34
100
110
120
125
136
166
187.5
200

35
60
64
75
80
90

1 350X200X25 N C45 i 1 2.1.86

NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE 1:1 TOLERANCE #0.02 TIME :

BASE PLATE
«5» @ CODE NO. TJ20N2186E3
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a depth of 10 mm.

Tap all the tap hole as per the size.

Reverse the job enlarge the 9 mm drill to &14 for

Deburr all the sharp corners.

2 Locator plate
+ Machine the block of size 120 x 32 x 25 mm. * Turn the job 90° hold in drilling machine.
+ Mark the holes and edge tapers as per drawing. * Drill & 6.8 mm hole for M 8 tap.
» Set the job on drilling machine. * Make the internal thread using M 8 tap and
- Drill @9 mm through hole. wrench.
«  Same center make counter bore @14 to a depth * Hold the job in vertical milling machine.
of 10 mm. » Machine 6 x 45° taper at the four corners.
PART: 2
D6H7 x3 2 214 x2
| L L |
T T T
U s g
1 / A R
|| ‘ e
1x45°TYP 7 f I \ ‘
29
6 x45° TYP
25 |
“ (o @ @)
0 Jﬂ>
o ¥ 8 8 & g 8
PART: 3
D6H7 x4 214 x2
| L L |
H T AT
‘ | / ‘ l
771 IR
||| | || |||
1x45°TYP o f I \ 9 ‘
6 x45° TYP
25 ‘ ‘
i ;
12.5 A ! ‘
6 & .
0 ‘
ol el & g g g I8
1 32X25X120 MS 3 2.1.86
1 32X25X100 MS 2 2.1.86
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE +0.02 TIME :
LOCATOR PLATE 1 AND LOCATOR PLATE 2
5 @ CODE NO. TJ20N2186E4
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* Remove the sharp corner. * Face the job and turn to dia 30 mm of length 40

3 Support plate (2 Nos) mm.
« Check the raw material. * Drill @ 6.8 mm for M 8 tap to a depth of 22 mm.

» Tap the hole to a depth of 18 mm.
« Chamfer both the edge to 2 x 45°.
5 Filler gauge

* Machining the size of 100 x 50 x 40 mm.
» Mark the holes and corner tapper as per drawing.
+ Drill the holes and counter bore as per size.
* Mill the 4 corners 10 x 45°.
4 Resting block (2 Nos.)
» Check the raw material.
» Hold the job on lathe chuck.

* Check the raw material for its size.

* Finish the dimensions 50 x 25 x 3 mm.

» Mark and punch the center for @3 mm hole.
 Dirill the hole.

PART : 4 M12 TAPPED HOLE

32

20

6 x45° TYP

PART: 5
1 x 45° TYP
: l |
5 o
8 & -
e
|
13
NOTE:
@67 -6 Tore
8 210 X 13 - OHNS - 5 2.1.86
1 32X25X100 - MS - 4 2.1.86
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE 0.02 TIME :

SUPPORT PLATE AND LOCATING PIN

5 @ CODE NO. TJ20N2186E5
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6 Stud

» Check the raw material as per size.

* Hold the job on lathe.

e Turn as per size.

7 Clamping stud (2 Nos.)

Check the raw material as per size.
Set the job on lathe turn to @10 mm.

Make external thread to required length.

* Make the external thread of M12 to a length of * Reverse the job made the thread to required
110 mm. length.

*  Drill @3 mm holes 2 Nos. Assembling

* Reverse the job make the radius as per drawing. « Assemble the parts 1 to 19 as per drawing.

o7x2

PART : 6
] B
| |
g| & i i
\ \ -
T i 8
‘ \
\ \
i i s
- =
1x45° TYP
‘ ‘ M12 TAPPED HOLE
40 | 1] 10 x 45° TYP
I N\ Y
!
20 o) S e @Iar=
Y \ ™
i
. |
w0 w0 o
o ‘el < (=} [Tel [le] o o
o - N ™ o © N > -
PART : 7
| 13
<—>‘
o N
e ]
o
N
32
2 12 X 20 X 32 OHNS 7 2.1.86
1 50 X 40 X100 OHNS 6 2.1.86
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE +0.02 TIME :

=&

CUTTER SETTER AND TENON

CODE NO. TJ20N2186E6
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PART : 8
2x45°TYP

o [ce)
© = |1 — - - 11
18
22
40
PART : 9
23
. /
N N\
o
N
5
50
1

3
1 3 X25X50 . OHNS - 9 2.1.86
2 @30 X 40 - OHNS - 8 2.1.86
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE 1:1 TOLERANCE +0.02 TIME :
RESTING BLOCK AND FILLER GAUGE

5 @ CODE NO. TJ20N2186E7
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PART : 10

a3

R2

218.5

O
25

R1

R4

15

PART : 11

M12
1x 45° TYP
\ 3x2 /
@)
110
PART : 12
2x45°TYP
R3.3

N
2 17
I
25
2 J40X25 STD 12 2.1.86
2 @25X15 STD 11 2.1.86
2 15X30X80 STD 10 2.1.86
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE #0.02 TIME :

=&

PRESSURE PAD, STUD AND HANDLE

CODE NO. TJ20N2186E8
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PART : 13

2 IS
©
5 /
30 %
! b
\ 4 i (=}
©
L\ |
10 20
- -
80
PART : 14
M10
/ \
I
I 1
PART : 17 & 18
1 x 45° TYP 2D
@ @D L |ay
3|15/ 4
L
6 | 40
6 PEX40 STD 18 2.1.86
4 @3X15 STD 17 2.1.86
2 M10X80 STD 14 2.1.86
2 15 X 30 X 80 STD 13 2.1.86
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE +0.02 TIME :

=&

STRAP CLAMP,CLAMPING STUD
AND DOWEL PIN

CODE NO. TJ20N2186E9
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150

e
0
(=]
©
100
1 2.1.86
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE #0.02 TIME :

=&

CODE NO. TJ20N2186EA
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Capital Goods & Manufacturing Exercise 2.1.87
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Jigs & Fixtures

Grinding fixture

Objectives: At the end of this exercise you shall be able to
* drill an angular surface
* prepare a base plate for a v-block grinding fixture.

2 M6 x 30 SHCS - STD 4

1 45 |SF 32-35 - Fe310 - 3

1 0O 36 x45mm - Fe310 2
1 0100 x 132 mm - Fe310 - 1 2.1.87
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE DEVIATIONS TIME :
V - BLOCK GRINDING FIXTURE

E @ CODE NO. TJ20N2187E1
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90°:5

v
} N
2 X
Q& 0“0.@ Pk
> 2
@
Q
v © S, 5 3
f),+
2
< >—18]
N (o]
ST ;
& ~—
127 _L[o.02ls
4 x 45°
A ﬂ o
KH (o)
1
Job sequence
V-block grinding fixture-base plate * Drill screw holes dia.5 x 2 Nos. (Refer SS attached)
* Check the raw material. e Tap M6 x20+0.2.
» Mark and punch the coordinates for the hole * Chamfer as per drawing.

1 1 2.1.87
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE #0.02 | TIME:
BASE PLATE

=&

CODE NO. TJ20N2187E2
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PART -2

30
10 @11
| [o.02]A
[ee]
ol
s

- 6.6
2 x 45°
| |
\ \
i
A - i @ =
W
! \ o
| | N
|
4
10

Job sequence

V-block grinding fixture — clamping step block
Check the raw materials.

Mark and punch the coordinates for the hole
centers.

Drill dia. 6.6 and counter bore to dia. 11 to
deep 8 as per drawing.

File the radius R2

Chamfer as per drawing.

PART -3
29
@11 10
| lo.02/A
\
I
] |
o
N
AN
A e
’ |
R2 <=5
6.6
2 x 45°
| |
o
| ‘ |
| |
t ;Qiiy i t
o | | |
N | |
| |
| |
10

V-Block grinding fixture-clamping step block
Check the raw materials

Mark and punch the coordinates for the hole
center.

Drill and counter bore as per drawing.
File the radius. R2

Chamfer as per drawing.

1 EX: 2-41 Fe310 2P1 2 2.1.87
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE #0.02 TIME :

&

CLAMPING STEP BLOCK (RIGHT & LEFT)

CODE NO. TJ20N2187E3
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V-block grinding fixture-assembly « Deburr sharp comers, if any.

* Assemble a V-block grinding fixture as per « Clean the screw holes
drawing

* Clean all the parts

« Fasten parts of the assembly as per drawing.

1 " " B 2P1 2.1.87
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 TOLERANCE #0.02 TIME :

PROJECT: V-BLOCK GRINDING FIXTURE

E @ PART: ASSEMBLY

CODE NO. TJ20N2187E4
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V-block grinding fixtures checking

» Clamp the V-block on the base plate

» Keep the base plate on the surface plate

» Dial the V-block as in the figure

« If dial deflection is within 0.01mm the fixture is

acceptable.

Fig 1

DIALING DIRECTION

TJ20N2187J1

Milling on vertical milling machine using end mill

Objective: At the end of this exercise you shall be able to

* mill steps on vertical milling machine using the end mill.

Mark the job as per drawing for step milling and punch
the witness marks.

Set the machine vice on the machine such that the vice
jaws are parallel to the column.

Clamp the job in the machine vice such that all the steps
can be machined in one setting. (Fig 1)

Fig 1

[ —

TJ20N2187X1

b e

Mount the end mill in the collet adopter using the collet.

Ensure that the end mill is gripped without any webbing
to avoid breakage of the cutter.

Set the r.p.m and clockwise cutter rotation.

Stick tissue paper (T) on the side face of the job. (Fig 2)

Fig 2

(T) //J -

e b

Raise the vertical slide such that the upper surface of
the job is 10 to 15 mm above the cutter.

TJ20N2187X2

Be sure that when even depth of cut or selling is carried
out the cutter is away from the job.

Move the table and bring the tissue paper side of the
job parallel to the side of the end mill with a gap of 5 to
6 mm.

Start the spindle.

Move the cross-slide slowly till the tissue paper is just
displaced from its position.

Step the machine as soon as the tissue paper slips.
Lock the cross-slide.

Adjust the graduated scale to zero of the cross-slide.
This is the datum in one axis.

Stick the tissue paper on the top surface of the job.
(Fig 3)

Fig 3

e b

Clear the work piece from the end mill and set the mill 5
to 6 mm above the top surface of the job.

TJ20N2187X3

Start the machine.

Raise the work piece slowly till the job just touches the
cutting edges and the tissue paper slips.

Stop the machine as soon as the tissue paper slips.
Adjust the graduated scale to zero of the vertical slide.
This is the datum in another axis.

Unlock the vertical slide.

Clear the job from the cutter.

Set the coolant nozzle towards the cutter.

Start the spindle and the coolant pump.

Rough mill the steps a, b in that order. (Fig 4)
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Fig 4 0.5

0.5

o o

1

TJ20N2187X4

Leave 0.5 mm allowance of material on both the axes
for the final finish.

Skill sequence

V - block grinding fixtures-base plate

Clear the job from the cutter and deburr the job.

Measure the job and confirm that 0.5 material is left for
final finishing.

Complete the steps to the final dimension.
Stop the machine and deburr the job.

Remove the job and measure for its size.

Objective: This shall help you to
« setting job for angular milling

Mark the coordinates for the screw holes

Hold the job in the drilling vice with the help of the
V-block. (Fig 1) (keep V-block at the bottom of the job
to get the angular surface which is to be drilled parallel
to the base)

Drill as per drawing.

Prepare a clamping step block for a V-block grinding
fixture.

TJ20N2187H1
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Capital Goods & Manufacturing

Exercise 2.2.88

Tool & Die Maker (Press Tools, Jigs & Fixtures) - CNC Turning

Study of CNC lathe, key board and specification

Objective: At the end of this exercise you shall be able to

¢ identify each keys on keyboard.

CNC lathe definition and types of CNC lathe

A CNC lathe is a machine that rotates a work piece on
a spindle to cut away material, using cutting tools and
drill bits to produce a symmetrical object. CNC lathes
come in either.

1 Vertical type
2 Horizontal type

In Horizontal turning center the chuck is horizontal in
position. The below is the sample of horizontal turning
center. (Fig 1)

Fig 1

TJ20N2288H1

HORIZONTAL TURNING CENTER

In vertical turning center the chuck is vertical in position.
The turret moves up and down movement. The below
Fig 2 is the sample of vertical turning center.

Fig 2

|
Wm&m«m«nﬂmu«m

—

TJ20N2288H2

VERTICAL TURNING CENTER

Machine operating key board

The machine operating key board is shown below
(Fig 3)
Fig 3

RESET
KEY -]

SOFT KEYS

!
. B D D D D Dg_,,@// EE$§TION

PN I PR e

BIEOREHE  EEE

MRS o150 b

PBERE0EE SO0
\

ADDRESS KEYS/ NUMERICKEYS CURSOR MOVE KEYS

PAGE

TJ20N2288H3

The definition of each keys are tabulated below (Table1)

No. Name Exploration
1 RESET key |resér Press this key to reset the CNC to cancel an alarm etc.
i
2 HELP key Press this key to use the help function when uncertain
HELP about the operation of an MDI key (help function)
3 Soft keys The soft keys have various functions, according to the
applications. The soft key functions are displayed on the
display unit
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Address and

Press these keys to input alphabetic, numeric and other

numeric keys -4 characters
5 SHIFT keys Some address keys or numeric keys have two characters
SHET on their top faces. Pressing the <SHIFT> key switches
the characters. Special character “is displayed on the
screen when a character indicated at the upper left corner
on the key top can be entered.
6 INPUT key When an address key or a numerical key is pressed, the date
is input to the key input buffer, and it is displayed on the screen
e to copy the data in the key input buffer to the offset register,
etc., press ;}UT the key. This is equivalent to the (INPUT)
key of the soft keys, and either can be pressed to produce
the same result.
7 CANCEL (CAN) key Press this key to delete the last character or symbol input to
the key input buffer
Vi Example) when the key input buffer displays >ND01x100Z
CAN
and the cancel key AL%R is pressed Z is canceled
and >NDO0O1x100_
is displayed
8 Edit keys Press these keys when editing the program
ALTER !lN:%RT DEéTE ALTER AL'%ER
INSERT | = |
DELETE DEéTE
9 Function keys Press theses keys to switch display screens for each function.
>
POS PROG
10 Cursor keys These are four different cursor move keys

?

This key is used to move the cursor to the right in the forward
direction. The cursor is moved in short units in the forward
direction.

This key is used to move the cursor to the left or in the reverse
direction.

The cursor is moved in short units in the reverse direction
This key is used to move the cursor in a downward or forward
direction. The cursor is moved in large units in the forward
direction.

This key is used to move the cursor in an upward or reverse
direction. The cursor is moved in large units in the reverse
direction.
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11 Page change keys

(Page keys)

PAfE
PAGE

PAfE

PAGE

Two kinds of page change keys are described below
This key is used to changeover the page on the screen in

the forward direction.

This key is used to changeover the page on the screen in

the reverse direction.

CNC turning machine specification

Specifications

Capacity
Type of Bed
Swing over max.

Max. turning dia

Turning distance between Centers

Spindle

Spindle nose

Bore through the spindle
Spindle speed (Max.)
Clamping chuck size
Type of spindle drive
Slides/Feed Drive

Traverse: X - axis
Z-axis
C - axis
Feed Range:
X - axis
Z-axis

Rapid Traverse Rate:
X - axis
Z - axis

Type of drive X & Z axes

Live Tool Turret

No. of stations

Tool Holder Shank

Turning Tool Shank

Tailstock

Base Travel Automatic

Taper (Centre size)

Thrust (max.)

Power

Spindle drive motor

Lubrication motor

Unit
type
mm
mm

mm

mm
rm

mm

mm
mm

deg.

mm/min

mm/min

m/min

m/min

mm

type

kW
kW

Slant 45° to Horizontal
400
200
350

A2-6

50

4000

200

AC variable speed

160
350
360 (0.001 degree)

1- 5000
1-5000

15

15

AC Servo
Bi-directional
8

VDI-30

20 x 20

560
MT-4
4000

5.5/7.5 (30 mins)
0.12
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Coolant motor

Hydraulic motor

CNC System - FANUC OI-TB
Overall Dimensions

Height of Centre above floor
Length

Breadth

Height

Weight

Weight of the basic machine

kW
kW

mm
mm
mm

mm

Kg

0.3
1.1

1000
3500
1800
1850

3600
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Capital Goods & Manufacturing

Exercise 2.2.89

Tool & Die Maker (Press Tools, Jigs & Fixtures) - CNC Turning

Machine starting and operating, reference point, JOG and incremental mode

Objectives: At the end of this exercise you shall be able to
» switching on the machine and operating the machine

* moving the machine to machine reference point’
» operating the machine in JOG mode.

Switching on the machine and operating the
machine

1 Switch on the stabilizer main switch.
2 Make sure the stabilizer is in serve mode.

3 Check the stabilizer output voltage is in between
400-430v.

4 Switch on machine main switch.

Switch on control panel switch, machine computer
screen will start working.

6 The axis displays and other details appears and
emergency indication flickering on the screen.

7 Realize the emergency push button and reset the
machine.

8 Do the machine reference of all axis by selecting the
mode switch (X and Z).

9 Now the machine is ready for operation.
Machine control panel

The mode selecting switch, feed control, speed control,
tool count, emergency push button etc. are available in
machine control panel is shown below (Fig 1)

Fig 1

TJIN22108H1

MACHINE CONTROL PANEL KEYS

Machine reference point (Refer Fig 2)

It is also called as home position or machine reference
point. It is the origin of a machine coordinate system.
On all CNC machines, machine zero is located at the
positive end of each axis travel range.

34

Fig 2

TOOL POST

CHUCK

a | S

REFERENCE
POINT

TJ20N2289H2

Procedure for machine reference

» Check the all axis are in safe position or move axis
by hand mode to safe level.

« Set mode selector switch to zero ref.

» Select the axis ‘Z ‘press the soft key +Z, the axis
moves to pre-defined home position Z.

+ Select the axis ‘X’ press the soft key +X, the axis
moves to pre-defined home position X.

» LED blows when the axis reaches the home position.

The above sketch shows the machine is in home
position.

JOG mode operation (Fig 3)
+ Set the mode switch to jog position.

* Minimize the feed control selection switch to 20%
then adjust if needed.

* Press and hold the soft key +Z -Z +X -X for the
required direction.

* Itis shown Fig 3.

Fig 3
REF

HND

EDIT

MODE JOG

TJ20N2289H3




Incremental mode

In incremental mode the axis moves with respect to
previous point. The sample given below

Set mode switch to MDI selection

Select program soft key the new empty screen ¢
appears.

Enter GO G91 X 100.0, Then press insert button.

Press the cycle start button.

The axis X will move 100 mm in (+) direction from
the previous tool position.

Repeat the step and give X-10 then
The axis X will move 10 mm in (-) direction

Now the tool will reach the first position.

Note: The above operation sequence may
demonstrated by the instruct or. Ask trainees
to operate in front of instructor.
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Capital Goods & Manufacturing

Exercise 2.2.90

Tool & Die Maker (Press Tools, Jigs & Fixtures) - CNC Turning

Co-ordinate system point assignment and simulations absolute and
incremental programming assignment and simulations

Objectives: At the end of this exercise you shall be able to
* demonstrate the point assignment and simulation

* demonstrate absolute and incremental programming method.

For the coordinate system point do the following.

Read the drawing and plot the point 12345 as shown
in (Fig 1)

Plot the table and marked the axis points respectively.

Switch on the simulator, and select the machine as
turning in selecting mode

Enter the point on the screen and select the simulation
screen it shows the plot line based on the point we
entered. Any changes in profile will indicate the points
are not correct.

Sample drawing is given (Fig 1)

Fig 1

260

240

225

75

25

35

ABSOLUTE PROGRAMMING (G30)

START POINT AT HORIZONTAL

POS. NO X axis Z axis
1 25 0
2 25 -7.5
3 40 -15
4 40 -25
5 60 -35

TJ20N2290H1

Absolute and incremental programming (Fig 2)

Fig 2

START POINT

|
|
|
|
|
|
|
40 100

G90 X40 Y70; ABSOLUTE PROGRAMMING
G91 X-60 Y40; INCREMENTAL PROGRAMMING

TJ20N2290H2

There are two ways to command travels of the tool;
the absolute programming, and the incremental
programming. G90 and G91 are used to programming
absolute or incremental programming, respectively.

Absolute programming (G90)

In absolute programming, all measurements are made
from the part origin. Any programmed coordinate has
the absolute value in respect to the fixed zero point.
The sample program is given based on (Fig 2)

36

NI G90 GO X28 Z0

N2 GI X25 2-7.5

N3 X40 Z-15

N4 X40 z-25

N5 X60 Z-35

Incremental programming (G91)
NI G91 X25 Z0

N2 G91 GI X0 Z-7.5

N3 X15 Z-7.5

N4 X0 Z-10

N5 X20 Z-10

Program simulation in machine

After enter the program in EDIT mode, check the
simulation in machine.

Select the GRAPH soft key, graph window will appear
in screen.

Set the graph limit. Lock the machine and dry run by
activating the respect soft key in machine control
panel.

Press cycle start button; tool path will appear in screen.



Capital Goods & Manufacturing Exercise 2.2.91
Tool & Die Maker (Press Tools, Jigs & Fixtures) - CNC Turning

Co-ordinate point assignment and simulation, identification of machine over
travel limit and emergency stop

Objectives: At the end of this exercise you shall be able to

* demonstrate the point assignment and simulation

e familiarize with simulation software and simulate the plotted points
¢ identification of machine over travel limit

* identification of emergency stops push button.

Absolute coordinate
Sample (Fig 1)
Tool path 1-2-3-4-5-6-7-8-9

Fig 1
(G90)
SLNo | X axis | Z axis
o 1 0 0
2| 8
g 8 2 20 ]
S

o 3 20 -15

N

8
4 40 -15
5 40 -30

15

6 50 -30
20 7 50 -45
45 8 60 -45
75 9 60 -75

TJ20N2291H1

Sample (Fig 2)
Tool path 1-2-3-4-5-6-7-8-9

Fig 2
(G90)
SLNo | X axis | Z axis
o 1 0 0
- |8
_ g 8 2 20 0
gl 8 3 20 -15
Q

_ _ B B 4 4 30 15

15 5 40 -25

6 40 -30

25
7 50 -30
30

8 60 -45
45 ]
75 9 60 -75 é
=z
4
[
2
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Incremental coordinate (G91)

Sample (Table 1)

Tool path 1-2-3-4-5-6-7-8-9

Software over travel can be controlled by the specific
parameter.

Hardware over travel limit is controlled by limit switch

* Open the machine axis safe cover

Table 1
* In axis limit end there will be a fixed limit switch.
Tool position X Axis Z Axis ] )
» One taper dog fixed on movable axis frame.
1 0 0 + If the dog pressed the fixed limit switch, over travel
2 20 0 alarm appear on the screen.
3 0 15 Below shown the over travel limit switch (Fig 3)
4 20 0 Fig3
5 0 -15
6 10 0
7 0 -15
8 10 0 o
9 0 - 30 OVER TRAVEL LIMIT SWITCH %
Sample (Table 2) Emergency stop push button
Tool path 1-2-3-4-5-6-7-8-9 Emergency stop buttons are designed in such a manner
Table 2 in which their role is more physical, such as interrupting
a power supply to the machine control system, it is a
Tool position X Axis Z Axis basic big red pushbuttons fixed on machine control
panel.
1 0 0 . .
Emergency stop pushbutton that has mechanical plastic
2 20 0 or metal tabs and grooves internally such that when you
push it (interrupting the circuit), it is held in that position
3 0 -15 until you twist it. They are designed to be large, hard to
2 10 0 miss, and easy to push. Sample is given. (Fig 4)
5 10 -10 Fig4
6 0 -5
7 10 0
8 10 -15
9 0 -30

Identification of machine over travel limits

There are two types of over travel limit

1

Software over travel

2 Hardware over travel

38
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Capital Goods & Manufacturing Exercise 2.2.92
Tool & Die Maker (Press Tools, Jigs & Fixtures) - CNC Turning

Work, tool setting and turning operations

Objectives: At the end of this exercise you shall be able to
set the work on CNC lathe

measure work offset and enter in work and tool setting
measure tools offset and enter in tool offset page

write the CNC programme and enter in machine

verify the programme by simulation

run the programme in auto mode & check the dimension.

Task 1 to 8: Tool setting

Task 9: Prepare program and run in auto mode for the given drawing

Qf.)
>/{¢=
&
[\
- " ——==—=—-—-—"—-
T o x
B 95 - 7 1 - - - X 0
Q I ISy I | o N
AV AN W . TLJ 777777 1 s =
—
/\ A4 22
25
& 40
5 5 45
T
70
NOTE :
@8HT -8 22
1 @52 X 100 - ALUMINIUM - - 2.2.92
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE NTS DEVIATIONS +0.02mm| TIME

WORK AND TOOL SETTING, AUTO MODE

E @ O PE RATION CODE NO. TJ20N2292E1
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Job sequence

Fanuc control Tool off set method
TASK 1: X axis tool off set method.

Reference tool is T01 and off set is zero in X and Z
axis.

Clamping job in chuck.
Select MDI mode from Mode Selection Knob.

Enter tool number: T0202 (Example for a Turning
tool). Press Insert button press cycle start button.

Enter MO3 S800 Press Reset button &press cycle
start button Now; the Spindle rotates at the RPM
mentioned.

Select Jog Mode and bring the Tool closer to the
Job.

Select X10 speed for MPG/Handle mode using
mode selection knob to move Tool in x and z axis
towards the Job.

Touch the job in x, axis just clean OD by turning on
OD & ensure no disturbance in x axis bring the Tool
slightly away from the Job without disturbing in X -

Fig 1

T

TOOL OFFSET METHOD

TJ20N2292H1

Axis. (Fig 1)
Then Stop the Spindle by pressing the Spindle Stop

Measure the Diameter Turned using a Vernier
Caliper / Micro meter. Example The measured value
of the Diameter shows 28.62mm.

Press off set Button select Geometrical Offset Soft
key in the Display.

Now, the Geometrical Offset page opens in the
display as shown in the Figure.

Use cursor select tool no 2 and x axis Position as
highlighted in the (Fig 2)

Button.
Fig 2
OFFSET ~ GEOHETRY O@ 1 2 3 N@@B@@
NO. X T RELATIVE
G 901 0. 000 0. 008 0.000 p u 8. 808
6 082 0. 000 0. 000 0.000 P : :- g
G 983 0. 000 0. 008 0.000 p § e
G 9ad 0. 000 0. 000 0.000 p ;
G 985 0. 000 0. 008 0.000 p
G 886 0. eBa 6. Bea 6. Bas E ABSOLUTE
G 987 0. 000 0. 008 0.000 p X 0. 000
G 988 0. 008 0. 608 0.000 p z 0. 600
G 989 0. 000 0. 000 0.000 p c 6. 000
G 910 0. 080 0. 608 0.600 P Y 8. 600
G 911 0. 000 0. 000 0.000 P
G 912 0. 000 0. 0008 0.000 p
G 913 0. 000 0. 000 0. 000 P » mcl-nlam
G 914 0. 000 0. 0008 0.000 p 2 8. 080
G 915 0. 000 0. 000 0. 000 p c 0. 68
G 916 0. 000 0. 0008 0.000 p ¥ 0. 000
G 917 0. 000 0. 008 0.000 p
A>_
MEM #% %% #x* xnuil Iiz:w:ml
. SRH|MEASUR | INP. C. [+ INPUT [INPUT ERASE |F F WEAR
INPUT |OUTPUT
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» Enter ‘X measured Diameter Value’. * Now Tool Cutting Edge with Reference to the X -

* For Example: X 28.62 Press measure button soft Axis is saved.

key.

TASK 2: Z axis tool off set method.

+ Spindle ON rotates the Job. *  Press off set Button select Geometrical Offset Soft

+ Select Jog Mode and bring the Tool closer to the key in the Display.

Job.  Now, the Geometrical Offset page opens in the

» Select X10 speed for MPG/Handle mode using display as shown in the Fig 2

mode selection knob to move Tool in x and z axis Fig 1
towards the Job.

» Touch the job in Z axis just clean Face of the Job by
Facing & ensure no disturbance in Z axis bring the
Tool slightly away from the Job without disturbing in
Z - Axis. (Fig 1)

*  Then Stop the Spindle by pressing the Spindle Stop
Button. |

‘<7z

Z AXIS OFFSET METHOD

TJ20N22921

Fig 2
OFFSET ~» GEOMETRY O@ 1 2 3 N@@@@@
NO. X Z R T RELATIVE
6 001 0. 000 0. 000 0.000 p u 8. 608
6 802 8. 900 0. 000 0.000 p v 8. 668
G 983 0. 000 0. 0600 0.000 p ﬂ :' g
G 884 0. baa 0. 680 8. 668 E '
G 8as 0. Bea 0. 6ao 0. 668 E
G 986 0. BBa 0. 6ap 8. 6e8 E ABSOLUTE
G 887 0. 6Ba 0. 680 0. 668 E X f. PPN
G ees 0. Bea 0. 6oo 0. 668 E 2 0. bea
G 8a9 0. Bee 0. 6eo 0. 668 E C 0. 600
G 910 0. 000 0. 000 0.000 P Y 8. 608
G 911 0. Bae 0. 680 6. 668 E
G 812 0. Bea 0. 686 8. 668 E
G 913 0. Bea 0. 688 8. 668 E X IﬂCHIEm
G 914 0. Bae 0. 680 8. 668 E 2 B: 000
G 815 8. 668 0. 668 8. Bee E c 0. 900
G 816 0. Bea 0. 6ae 8. 868 E Y 9. 6o
G 817 0. B8a 0. 6ap 8. 668 E
A>_
HEH #®#%% ®%% :unll Iﬂ:m:m' I
* Use cursor select tool no 2 and Z Axis Position as * Now Tool Cutting Edge with Reference to the Z -
highlighted in the Figure. Axis is saved.

» Enter ‘Z0” and Press Measure Button Soft Key.
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TASK 3: Second Tool Offset

Select MDI mode from Mode Selection Knob.

Enter tool number: TO303 (Example for a Threading
tool). Press Insert button press cycle start button.

Enter M03 S800 Press Reset button &press cycle
start button Now; the Spindle rotates at the RPM
mentioned.

Select Jog Mode and bring the Tool closer to the
Job.

Select X10 speed for MPG/Handle mode using
mode selection knob to move Tool in x and z axis
towards the Job.

Touch the job in x, axis just clean OD by turning on
OD & ensure no disturbance in x axis bring the Tool
slightly away from the Job without disturbing in X -
Axis. (Fig 1)

Then Stop the Spindle by pressing the Spindle Stop
Button.

Measure the Diameter Turned using a Vernier
Caliper / Micrometer. Example The measured value
of the Diameter shows 28.62mm.

Fig 1

Z AXIS OFFSET METHOD

TJ20N2292K1

Press off set Button select Geometrical Offset Soft
key in the Display.

Now, the Geometrical Offset page opens in the
display as shown in the Fig 2

Use cursor select tool no 3 and x axis Position as
highlighted in the Figure.

Enter ‘X measured Diameter Value’.

For Example: X 28.62 Press measure button soft
key.

Now Tool Cutting Edge with Reference to the X -
Axis is saved.

Fig 2
OFFSET ~ GEOMETRY O @ 1 2 3 N @ @ 8 @ @
NO. X Z R 1 RELATIVE
G 801 0. 000 0. 000 0.000 p u 8. 608
6 9682 0. 060 0. 008 0.000 B v 8. 668
G 883 0. 000 0. 000 0.000 p 3 :' g
G 004 0. 000 0.000 0.000 p '
G 885 0. Bea A. 6ao 0. 860 E
G 886 0.000 0.008 0.000p ABSOLUTE
G 887 0.000 0. 000 0.000 P X 0.
G ge8 0. Bea 0. 686 0. 6o E 2 6. bea
G 989 0. 000 0. 000 0.000 P c 8. 660
G 910 0. 000 0. 000 0.000 P Y 0. 800
G 011 0. Bea 6. 680 0. 8660 E
G 812 0. Bea 6. 680 0. 6o E
G 813 0. Bee A. 8ao 0. 66e E " I‘ﬁCHl;Em
G 914 0. 000 0. 000 0.000 P 2 5. 668
G 915 0. 000 0. 000 0.000 P c 8. 660
G 916 0. 000 0. 000 0.000 P ¥ 8. 660
G 817 0. Baa A. 8an 0. 860 F
A>_
HEH #%%% %% ttlil Iﬂ:w:wl I
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TASK 4: Z axis tool off set method.

Spindle ON rotates the Job.

Select Jog Mode and bring the Tool closer to the
Job.

Select X10 speed for MPG/Handle mode using
mode selection knob to move Tool in x and z axis
towards the Job.

Touch the job in Z axis just clean Face of the Job by
Facing & ensure no disturbance in Z axis bring the
Tool slightly away from the Job without disturbing in
Z - Axis. (Fig 1)

Then Stop the Spindle by pressing the Spindle Stop
Button.

Press off set Button select Geometrical Offset Soft
key in the Display.

Now, the Geometrical Offset page opens in the
display as shown in the Figure.

CHUCK
JoB
X

L / ©28.62

| 7

Z AXIS OFFSET METHOD

TJ20N2292X1

Use cursor select tool no 3 and Z Axis Position as
highlighted in the Figure.

Enter ‘Z0” and Press Measure Button Soft Key.

Now Tool Cutting Edge with Reference to the Z -
Axis is saved.

Fig 2
OFFSET ~ GEOMETRY OB 1 23 N@@@@@
NO. e Z R T RELATIVE
G 881 0. 060 0. 000 0.000 p u 8. 000
6 082 0. 000 0. 008 0. 000 p W 9. 608
G 003 8. 000 0. 000 0.000 B 3 :' g
G 084 0. 000 0. 000 0. 000 p ‘
G 885 0. 000 0. 008 0.000 B
G 886 0. 000 0. 008 0.000 B ABSOLUTE
G 887 0. 000 0. 608 0.000 B X 0. 000
G 988 0. 000 0. 008 0. 000 p z 0. 000
G 989 0. 000 8. 060 0.008 B c 0. 6oe
G 918 0. 000 0. 000 0. 000 p L 0. bea
G 811 0. 000 0. 008 0.000 B
G 812 0. 000 0. 000 0.000 B
G 013 0. 000 0. 000 0.000 B » mc";“im
G 914 0. 000 0. 000 0.000 B 2 8. 968
G 915 0. 000 0. 000 0. 000 p c 0. 988
G 916 0. 000 0. 000 0. 000 p Y . 600
G 817 0. 000 0. 600 0.000 B
A>_
MEH #*%% k% tmrl Iﬂ:m:u' l
m.sm]mnsm[rw.c.lunpm[nmn ] [ERﬁSE [F IF I Iu—:an
INPUT |OUTPUT

TASK 5: Drilling tool x axis off set method

For placing the Drill in 4th position
Select MDI mode type T0404 and press cycle start

Place the Drill holder with dowel pin in the 4th
position

CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.2.92

Measure the exact diameter of the Turned Job
already placed in the Chuck.

Select the Known Diameter of Dowel Pin set in the
Tool Holder.
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Using MPG or Handle mode similar to the Other
Tools Touch the Job on the measured diameter with
Dowel Pin by moving in X & Z axis as shown in
Fig 1

Fig 1

TURRET
GEOMENTRY

Make use of Feeler Gauge 0.02mm or Paper to
ensure the Dowel Pin has touched the Diameter of
the Job.

Press off set Button select Geometrical Offset Soft
key in the Display.

Now, the Geometrical Offset page opens in the

CHUCK DOWEL display as shown in the Fig 2
/ P * Use cursor select tool no 4 and x axis Position as
- — highlighted in the Figure.
——— %8 I + Enter X (Diameter of the Job + Drill or dowel Pin
j diameter)
AL *  For example, the dia of the Job is 30.2 and dowel
o8 A pin diameter is 10.02
DIAMETER OF JOB + DIAMETER OF DOWEL PIN = TOTAL DIA § * Then Type ‘X4022, PreSS measure BUtton SOﬂ key
INTERNAL DRILLING TOOL X AXIS OFFSET METHOD § . NOW TOOl CUttlng Edge Wlth Reference tO the X _
Axis is saved.
Fig 2
e B 08123 NBBOBQYO
NO. X Z R T RELATIVE
G 901 0. 000 0. 800 0.000 p u 8. 668
6 682 0. 008 0. 000 0. 000 P : g- g
G 003 0. 000 0. 000 0.000 P 5 S
G 08d 0. 000 0. 000 0.000 B ‘
G Bas 0. a8e . 8ee 8. aea E
G a6 0. 880 0. 688 0. 880 E ABSOLUTE
G 987 0. 000 0. 000 0.000 P X 8. 600
G ees 0. 060 0. 808 0. 080 E 2 8. 660
G 889 0. aee . 8ee 8. 668 E Cc 0. 668
G 918 0. 000 0. 000 0.000 B Y 8. 000
G 811 6. 866 8. 868 0. 686 E
G 812 0. 866 6. 868 8. 686 E
G 813 B. a8e . 88e 8. a8a E X IﬂCHI;Em
G 814 0. 866 8. 868 8. 68oe E 2 0. 008
6 015 0. 000 0. 000 0.000 B C 8. 008
G 916 0.080 0.000 0.000 p ¥ 0. 608
G B17? 0. aee a. 88e 8. v E
A>_
MEM #+%% #%% nuhtl IlZ:W:N' l
< JHNO. SRH |MEASUR [ INP. C. |+ INPUT | INPUT ERASE |F F WEAR |
INPUT |OUTPUT

TASK 6: Drilling tool Z axis off set method
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Similar to X — axis in MPG mode touch the Job Front
face using the Drill face cutting edge use paper or
feeler Gauge for ensuring the Proper Touch.

Press off set Button select Geometrical Offset Soft
key in the Display.

Now, the Geometrical Offset page opens in the
display as shown in the Fig 1

CG&M : TDM (Press Tools, Jigs & Fixtures) :

Use cursor select tool no 4 and Z Axis Position as
highlighted in the Figure.

Enter ‘Z0” Press measure Button soft key.

Now Tool Cutting Edge with Reference to the Z -
Axis is saved.
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Fig 1

OFFSET ~ GEOMETRY O@ 1 23 N@@@@@
NO. X T RELATIVE
G 801 0. 000 6. 000 0. 000 B u 8. aea
6 982 0. 000 0. 000 0.000 o 0. 000
G 883 0. 000 8. 000 0.000 P ﬂ :' 5
G 8ed 0. 000 6. 000 0.000 P ’
G 8e5 0. 008 8. 008 0.000 p
G 886 0. 000 0. 000 0.000 P ABSOLUTE
G 887 0. 000 0. 000 0.000 p X 0. 000
G 988 0. 000 6. 000 0.000 p p4 0. 080
G 889 0. 600 0. 668 0.000 P C 0. 660
G 910 0. 060 0. 060 0.000 P ¥ 8. 6oe
G 911 0. 000 6. 000 0. aaag
G 912 0. 000 6. 000 0. 000
G 813 0. 000 6. 000 0.000 P - mcl-n;lsm
G 914 0. 000 8. 000 0.000 P 2 0. 660
G 015 0. 000 6. 000 0.600 P c 9. 888
G 816 0. 000 6. 000 0.000 p ¥ 0. 900
G 917 0. 000 8. 000 0.000 P
A>_
MEM #®%% #%% -nutl Iﬂ:w:wl I
Ii[m.saﬂjrﬁnsw INP. c.Junpm INPUT J lsmss lr Ji J lu:-:aa
INPUT |ouTPUT

TASK 7: Entering of Tool Nose Radius

e From the Tool & Insert Nomenclature details find .

the Corner Radius of the Insert.

* For Example: If the Insert Nomenclature says

CNMG 120408 the Last 2Digit 08 signifies the Insert

Corner Radius as 0.8

Select Edit mode

Press off set Button select Geometrical Offset Soft
key in the Display.

Now, the Geometrical Offset page opens in the
display as shown in the Fig 1

Fig 1

OFFSET .~ GEOMETRY O 8 1 2 3 N @ @ @ @ @
NO. X 4 R T RELATIVE
G 801 0. 000 6. 000 0. 000 p u 6. 808
6 902 0. 000 0. 000 0.000 B " 6. 600
G 883 0. 000 0. 008 0. 000 o o o900
G 984 0. 000 0. 080 0. 000 P :
G 885 0. 0680 8. 080 0.000 P
G 886 0. 000 0. 000 0. 000 P ABSOLUTE
G Ba? 0. 000 8. 088 0.000 B X 0. 00
G 988 0. 000 0. 000 0. 008 B z 0. 08
G 889 0. 008 0. 880 0. 000 C 0. 800
G 918 0. 000 0. 000 0. 000 B L 0. 008
G 811 0. 000 6. 080 0. aaag
G 812 0. 088 0. 008 0. 000
G 813 0. 0600 6. 080 0. 000 P . mcn::lsm
G 814 0. 000 0. 000 0.000 P 2 0. 008
6 915 0. 000 0. 000 0. 000 P c 0. 808
G 9816 0. 000 0. 080 0. 600 P ¥ 0. A8
G 817 0.000 0. 000 0.000 P
A>_
MEM  #okokok sk tnal Iiz:w:w' l
ij. sm]rsnsm[tm. c. I+ IHPLITIII-I-"UT ] [Emss [F Ir I I WEAR |
INPUT |ouTPUT
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Use cursor to select tool no 2 and R Position as
highlighted in the Figure.

Type 0.8 and Press Input Button Soft Key.

TASK 8: Orientation of the Tool

The above Figures describes the Direction of the
Tool for Turning Center

Select the Position of the Tool for Example If | am
using Tool No. 2 which is a OD Turning Tool. The
position 3 can be obtained from the Fig 1

Fig 1

|
I
2 6 1
Z+
EE—

T

Now Tool Nose Radius for the respective Tool is
saved.

To enter the Tool Orientation

Press off set Button select Geometrical Offset Soft
key in the Display.

Now, the Geometrical Offset page opens in the
display as shown in the Fig 2

Use cursor to select tool no 2 and T Position as
highlighted in the Figure.

Type 3 and Press Input Button Soft Key.

Now Tool Orientation for the respective Tool is
saved.

Using the same method by the Direction of the Tool
Orientation for the Different Tools can be set.

Note: Work offset should be zuro Both in X &
Z Tool offset method followed.

TJ20N229221

Fig 2
OFFSET ~ GEOHETRY O@ 1 23 N@@@@@
NO. X a R T RELATIVE
6 801 0. 000 0. 000 0. 000 |p u 8. 68
6 082 0. 000 0. 000 8.000 P " 0. 000
G 003 0. 000 6. 000 0. 000 p g ZHELL
v . pea
G 804 0. 008 0. 600 0. 000 P
G 985 0. 008 0. 000 0.000 B
G 0086 0. 008 0. 000 0.000 B ABSOLUTE
6 087 0. 000 0. 600 0. 600 p X 9. 98
G a8 0. 600 0. 000 0.000 B z 0. 600
G 989 0. 000 6. 600 0. 000 B c 6. 600
G 910 0. 000 0. 000 0. 000 B Y 8. 6oe
6 911 0. 000 0. 000 0. 600 p
G 912 0. 000 0. 600 6.600 B
G 913 0. 000 0. 600 0. 000 |p " mcm;ﬁm
G 914 0. 600 0. 600 0. 600 p 2 0. 600
G 815 0. 008 0. 000 0.000 B c 9. 800
G 916 0. 608 6. 600 0.000 B ¥ 0. 6e0
6 917 0. 008 8. 600 0. 000 P
A>_
MEM #*#%% %%% tntl Iiz:w:wl l
E[m. sm]msua[xw. c. I+ umIu-nn ] [ERﬁSE [F Ir I I WEAR |
INPUT |OUTPUT
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TASK 9: Prepare programme run auto mode for the job

*  Write the programme for the given work piece
»  Enter the programme in simulator and verify it

+ Enter the programme in machine control panel and
verify it

»  Set the work piece

* Measure the tool offset and verify it

» Test the programme in dry in run mode
*  Run the programme in auto mode

*  Check the dimension of any error in the dimensions
corrected it by wear offset method

* Get it checked by your trainer
+  Example program
03001 [Facing]

G90 G95 G80 G18 G21;
T0101; [Facing Tool]
MO04 S1500;

GO0 X56 Z0;

GO01 X -1 FO0.1;

GO0 Z5;

G0X52;

GO01 Z-70 FO.1;
GO00X56;

G00Z20

G28 U0 WO;

M5;

M30;

03002 [Profile Turning with stock Removal on OD]
T0202; [Turning Tool]
M04 S1200;

GO0 X52 Z5;

G71 U0.5 R1;

G71 P10 Q20 U0.25 W0.25 F0.15;] Stock Removal
cycle on Diameter

N10 GO1 X21 Z0;
GO01 X25 Z -2;
GO01 X25 Z -25;
GO1 X30 Z -45;
GO01 X30 Z-50;
G02 X40 Z-55 RS;
GO1 X40 Z -60;
G03 X50 Z-65 R5;
G01 X50 Z-70;

N20 GO1 X 60 Z-70;

G70 P10 Q20 FO0.1; [ Finishing cycle]
GO0 X 100;

GO0 X 20;

G28 U0 WO;

M5;

M30;

03003; [Grooving operation]

T0303; [Grooving Tool with width 2 mm]
M04 S800;

GO0 z-24;

GO0 X 32;

G75 R2;

G75 X 21 Z-25 P200 Q1000 F0.2; [ Grooving cycle]
G0X32;

G0 Z 20;

G28 U0 Wo;

M5;

M30;

03004; [ Straight Threading]

T0404; [ Threading Tool]

M04 S800;

G00 X 32 Z10;

G76 P100060 Q100 R0.04;

G76 X 21.322 Z - 24 P1839 Q 200 F3;
GO0 X 32;

G0 Z 20;

G28 U0 WO;

M5;

M30;

03005; [Center Drilling]

T0505;

MO03 S1000;

GO0 X0 Z5;

GO01 Z-2 FO.1;

GO0 Z5;

G28 U0 WO;

M5;

M30;

03006; [Drilling]
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T0606; [Drill dia 10.5] T0808; [P 7.8 Drill]

MO03 S1000; MO03 S1000;

GO0 X0 Z5; GO0 X0 Z10;

G74 R5; GO01 zZ-45 F0.1

G74 Z-38 Q10000 FO0.1;[Peck Drilling cycle]. GO0 X0 z10

GO0 X0 Z5; G28 U0 Wo;

G28 U0 WO; M5;

M5: M30;

M30; 03009; [8H7 Reaming]
03007; [Tapping M12 X 1.5] T0909; [ p8H7 Reamer]
T0707; [M12 Tap] MO03 S1000;

MO03 S800; GO0 X0 Z10;

GO0 X0 z210; G01 Z-40 FO.1;

G84 X 0 Z-30 R5 P3 F1.5; [ Front Tapping Cycle] G01 Z10; FO.1;

GO0 X0 Z10; GO0 X0 Z10;

G28 U0 Wo; G28 U0 Wo;

M5; M5;

M30; M30;

03008; [ Pre Drill for 8H7 Reame] O 78
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Capital Goods & Manufacturing

Exercise 2.3.93
Tool & Die Maker (Press Tools, Jigs & Fixtures) - CNC Machine Centre

Study of CNC machining center

Objectives: At the end of this exercise you shall be able to

identify the CNC machining centers

name the parts of machining centers
familiarize the machine center panel key board
familiarize the system control key board
specify the CNC machining centers.

PROCEDURE

TASK 1: Observe and name the machine (Fig 1)

Fig 1

TJ20N2393H1

TASK 2: Identify the parts of the machine and record it (Fig 1)

Fig 1

OO0OO0OO0O0

e

TJ20N2393J1
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TASK 3: identify the machine control key board and familiarize the functions of each keys in the machine

control panel

Fig 1
=
RESETH sTART
Explanation of the keyboard
Number | Name Explanation 4 Soft keys | The soft keys have vari-
1 Power ON and | Press these buttons to (option) toous{hfgn;:tlolrimcsét?oc::rc_illﬂg
OFF buttons turn CNC power ON and PP o
— — |oFF soft key functions are
displayed at the bottom
2 RESET key Press this to reset the of the CRT screen.
CNC, to cancel etc., Soft key of left edge
3 START key This key is used to Return menu key
start MDI operation or _
automatic  operation, Soft key of right edge
START .
depending on the @
machine. Refer to the _
manual provided by the Continuous menu key
.T;Chll(ne . to?l bwlgetr. 5 Address and | Press these keys to input
;S teé/ Its atso use 3 numeric keys | alphabetic, numeric and
outpu az_a 0 on inpu other characters.
output device.
(
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6 SHIFT key Sﬁ::e at?grss hgr\]/e trtm\gior 10 Functions keys | Press these keys to
switch display screens
keyl op. Pressing the . spay
- for each function.
<SHIFT> key switches
(Full MDI key | the char actors Special 11 Cursor move | There are two different
board) charactor A is displayed keys cursor moved keys
on the screen. When CURSOR This key is used
a character *** at the to move the cursor
bottom right cannot in an upward or
on the key lop can be reverse direction.
entered.
7 INPUT key When an address or a 1 This key is used to
numerical key is prosed, move the cursor in
the data is input to the a downward or
buffer, and it is displayed forward direction.
on the CRT screen. To 12 |Page change|Two kinds of page
input buffer to the offset available
regulator, etd... press the This key is used
T Jto changeover the
Key page on the CRT
This key is also used to screen |r(1j.thet.
input data from on input/ reverse direction.
tput device.
outpu (?wce @ This key is used to
8 Cancel key Pres§ this key to delete changeover the
the input datfa or the page on the CRT
CAN last character in the key screen in the
input buffer. forward direction.
| rogram edt Pross these keys when 13 [MMC/CNC|Selects whether the
eys editing the program. change key MMC screen or CNC
- Alteration screen is displayed on
DELET e the CRT.
: Insertion
: Deletion

Machine specifications:
A typical specification of a CNC vertical machining centre and CNC horizontal machining center

Description Vertical machining center Horizontal machining center
Number of Axis 3 axes 4 axes
Number of tools 20 36
Table dimensions 780 x 400mm 500 x 500mm
Maximum travel - X axis 575mm 725mm
Maximum travel - Y axis 380mm 560mm
Maximum travel - Z axis 470mm 560mm
Spindle speed 60-8000rpm 40-4000rmp
Spindle taper BT 40 BT 50
Power 7.0kw 15.0kw

Feed rate range

2-5000mm/min

1-5000mm/min

Rapid traverse rate

30 m/min (X,Y), 24 m/min (Z)

30 m/min (X,Y), 24 m/min (Z)

Maximum tool diameter 80mm 105mm
Maximum tool length 300mm 350mm
Maximum tool weight 6kg 10kg
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Job sequence

» Identify the parts of horizontal machining center. Instructor will demonstrate the parts of horizontal
+ List out the names of the parts shown in figure in the machining center.
given table 1.
Get it checked by the instructor
TABLE -1
SI.No Name of the elements of the horizontal machining center
1
2
3
4
5
6
7
+ Identify the parts of CNC vertical machining center. Instructor will demonstrate the parts of CNC vertical

+ List out the name of the parts shown in figure in the machining center.

given table 2.

Get it checked by the instructor

TABLE - 2
SI.No Name of the elements of the vertical machining center

N[Ol |wW|IN|~

» Switch ON the control panel.
The instructor shall demonstrate all the X.

* Do the referencing operation.
 ldentify the numerical keys and practice on it. +  Keys and its function.

+ Identify the address keys and practice by inputting -
some data. The instructor shall demonstrate all the keys

in the system control panel

» Use functional keys and practice on it.

- Use editing keys and practice on editing. Read the given CNC machine specification and
compare with your machine.

» Practice on soft keys with soft key menu.
* Press the power on button on the machines.

* Release the emergency button.
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Capital Goods & Manufacturing

Exercise 2.3.94

Tool & Die Maker (Press Tools, Jigs & Fixtures) - CNC Machine Centre

Machine starting, referencing and manual mode operations

Objectives: At the end of this exercise you shall be able to

« start the CNC machining center
e reference the marine axis
¢ operate in JOG, incremental and MDI modes.

PROCEDURE
TASK 1: Starting the CNC machining center

1 Switching on the machine and operating the
machine.

2 Moving the machine to ‘machine reference point.
3 Operating the machine in JOG mode.

Switching on the machine and operating the
machine

1 Switch on the stabilizer main switch.

2 Make sure the stabilizer is in servo mode.
3 Check the stabilizer is in servo mode.
4

Check the stabilizer output voltage is in between
400-430v.

TASK 2: Reference position return

1 Start the machine.
Go to jog mode by pressing jog switch.

Move all the axis towards the center of the machine
table by selecting appropriate axis switches.

4 Go to reference point return by pressing the ‘Ref
switch.

5 Press the “X+” “Y+” “Z+” and “C+” switches. All the
axes are referred to reference point level and the
reference position return completion LED will slow.

6 Now the display shows the following position.

Note: Display and steps may vary machine to
machine

TASK 3: Jog mode operation
1 Press the ‘JOG’ switch in the keyboard.

2 Keep the feed over ride switch near to 50% position.

Press the appropriate axis with direction switch
“continuously until the desired movement is
achieved.

Switch on machine main switch.

Switch on control panel switch, machine computer
screen will start working.

7 The axis displays and other details appears and
emergency indication flickering on the screen.

8 8 Realize the emergency push button and reset
the machine.

9 Do the machine reference of all axis by selecting the
mode switch. (X and Z).

10 Now the machine is ready for referencing.

TEACH

[~

]

]
TJ20N2394H1

The reference position may be reached by giving
the following command by selecting the MDI mode
in between the operation after first time reaching the
reference point position. GO G91 G28 X0 Y0 Z0 BO;

4 The movement may be made rapid by simultaneously
pressing the axis and rapid switch.
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Note:

If the finger is released from the switch the
movement is stopped immediately

The feed rate may be increased or decreased
as desired by changing the feed override
switch position.

The axis may be stopped at ‘0’ position.

Feed rate may be increased or decreased
depending upon

TASK 4: Incremental JOG / MPG mode

1 Press “inc JOG” switch.

2 Press any one of the inc x 1, inc 10, inc 100, inc
1000, inc 10000

3 Press the axis switch (+) or (-) to move for the
particular incremental feed.

(or)
1 Activate MPG (manual pulse generator) siwtch

2 Press any one of theincx 1 .................... x 10,000
switch as desired.

3 Press the axis with direction + ‘or’ -.

TASK 5: MDI - Mode - operation
1 Press the MDI key.

2 Press the “program” key.

The following screen appear (may vary machine to
machine)

Fig 1

HEE
][]
Bz

TJ20N239401

4 Rotate the MPG knob. The movement per division is

equal to the selection of inc. switch as per the above
instruction in (2).

Fig 1
+ + +
c z Y
+ RAPID +
c c
— — — %
Y z c 3
— — Z
e

Program (MDI)
00000
%

10:26:11 S oT
MDI

Programming number O0000 is generated

automatically

Prepare the program blocks with a block M 99 at the
end to return to beginning the block.

To erase the program created in MDI either press
“‘Reset” key or enter address O0000 then press the
“Delete” key in the MDI panel.

Prepare the program blocks with a block M 99 at the
end to return to beginning the block.

To erase the program created in MDI either press
“Reset” key or enter address O0000 then press the
“Delete” key in the MDI panel.

Place curser in the first block and push cycle start
key for executing position.

To stop the operation press “Reset” key (or) rotate
the “Feed hold” key to “0” position (or) press the
emergency switch.
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Capital Goods & Manufacturing
Tool & Die Maker (Press Tools, Jigs & Fixtures) - CNC Machine Centre

Exercise 2.3.95

Co-ordinate system points absolute and incremental programming and
simulations

Objectives: At the end of this exercise you shall be able to

* plot the point in absolute coordinate system and checking simulator

* plot the point in incremental coordinate system and checked simulator

* write the programme using G01, G02, G03 in absolute and incremental system
* checked the programme using simulator.

Job sequence

Read the drawing and plot the point given in tasks.
Record the axis points in tables.

Switch on the simulator, and select the machine as
machining center in selection mode.

Enter the points on the screen and select the
simulation screen to see the plotted line based on
the point interred.

Any change in sportive will indicate the point
are not correct

PROCEDURE

Study the drawing.
Take the point P1 as origin.

For absolute co-ordinate system take P1 co-ordinate
as (0.0)

Tabulate the co-ordinate value of the points. P1 to
P12

Co-ordinate value are taken with respect to the
reference point (0.0) for absolute co-ordinate system

for table 1.

TASK 1: Plot the points in absolute and incremental coordinate system (Fig 1) in table 1 and table 2.

Fig 1

70

—— STARTING POINT

(- -X X
STARTING POINT

TABLE 1
ABSOLUTE CO-ORDINATE
S.NO X Y S.NO X Y
TABLE 2
INCREMENTAL CO-ORDINATE
S.NO X Y S.NO X Y

TJ20N2395H1

5

a



TASK 2: Plot the points in absolute and incremental system for (Fig 2) and record it in table 3 & 4. Verify the
record points in simulator

Fig 1 P7 P6
ABSOLUTE CO-ORDINATE INCREMENTAL CO-ORDINATE
o
N TABLE -3 TABLE -4
POINTS POINTS
P9 Pg| P5 P4
P1 P1
P2 P2
o
N P3 P3
P4 P4
P10 P11 P2 P3 pP5 P5
P6 P6
o
~N
P7 P7
P8 P8
P12 P1
20 =
60 DIMENSION ARE IN mm &
&
2

TASK 3: Plot the points in absolute and incremental system for (Fig 3) and record it in table 5 & 6. Verify the
record points in simulator

Fig 1 P6 P5
8 ABSOLUTE CO-ORDINATE INCREMENTAL CO-ORDINATE
~
p7 TABLE -5 TABLE -6
i— P4
POINTS POINTS
o P1 P1
a| | P2 P2
©

P3 P3

T p3 P4 P4

P5 P5

Y P6 P6

X P7 P7

F P2 P8 P8

17.68 25

%
60.36 8
DIMENSION ARE INmm &
S
2
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TASK 4: Assignment In G90, GO0 & GO01 in absolute system and check the result with simulator

Fig 1
A INFORMATION: ABSOLUTE
G90 = ON - POSITION
150
N 1 GO | x40 | Y30 | z0
N 2 G1 z-5
N 3 G1 Y120
N 4 G1 | X210
100
N 5 G1 Y30
N 6 G1 | X160
N 7 G1 Y70
N 8 G1 | X90
50
N 9 G1 Y30
N 10 | G1 | X40
N 1 | Go 7100
0 N 12 | GO | X0 | YO
X
0 50 100 150 200 250
y B DRAW THE CONTOUR:
150
G90 = ON - POSITION
N 1 GO | X50| Y50 | Z0
N 2 G1 z-5
N 3 G1 | X200
100
N 4 G1 Y80
N 5 G1 | X170 | Y110
N 6 G1 | X80
N 7 G1 | X50 | Y80
50
N 8 G1 | X90 | Y50
N 9 G1 7100
N 10 | G1 | X0 | Yo
0
X
0 50 100 150 200 250
Y ¢ WORK OUT THE PROGRAMME:
150 G90 = ON - POSITION
(DEPTH OF MILLING : 8mm)
100
///
—
//
50
0
X
0 50 100 150 200 250

TJ20N2395L1

CG&M : TDM (Press Tools, Jigs & Fixtures) :

(NSQF - Revised 2022) - Exercise 2.3.95

57




TASK 5: Assignment in G90, GO0 & G01 incremental system (Fig 5A, 5B & 5C) and check with result with

simulator
Fig 1
A INFORMATION: INCREMENTAL
G91 = ON - POSITION
150
N 1 GO
N 2 G1
N 3 G1
N 4 G1
100
N 5 G1
N 6 G1
N 7 G1
N 8 G1
50
N 9 G1
N 10 | 61
N 11 GO
0 N 12 | Go
X
0 50 100 150 200 250
y B DRAW THE CONTOUR:
150
G91 = ON - POSITION
N 1 GO
N 2 G1
N 3 G1
100
N 4 G1
N 5 G1
N 6 G1
N 7 G1
50
N 8 G1
N 9 G1
N 10 | 61
0
X
Y 50 100 150 200 250
Y ¢ WORK OUT THE PROGRAMME:
150 G91=ON - POSITION
(DEPTH OF MILLING : 8mm)
100
///
///
50
s
0 &
X 8
Y 50 100 150 200 250 z
8
2
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TASK 6: Plot the point in both absolute and incremental system in table 7 & 8. Check with simulator (Fig 6)

Fig 1
18 38
P1 DIMENSION: IN mm
N
Q.
o INCREMENTAL CO-ORDINATE
~ P3 Table -8
A - . P2 POINTS X Y
P1
¢ < P2
P3
(=3
5] S P4
18
+Y ABSOLUTE CO-ORDINATE
Table -7
wn
@ ~ P4 POINTS X Y
ij P1
5 20 P2 b
P3 g
60 P2 &
=z
[=]
q
'_
TASK 7: Plot the point in both absolute and incremental system in table 1 & 2. Check with simulator (Fig 7)
Fig 1 39
|
‘ DIMENSION: IN mm
P1 INCREMENTAL CO-ORDINATE
Table - 2
] POINTS X Y
P1
| © I I I é‘ _ | o P2
NS el
< P3
N [
P4
P3 B
| P2
D ABSOLUTE CO-ORDINATE
&
‘ Table - 1
| POINTS X Y
L P4 P1
=
65 P2
P3
86 P4 2
g
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TASK 8: Assignment (Fig 8A, B & C) programming with G2 & G3 check the result with simulator

Fig 1
Y
A INFORMATION:
150
™
\ ABSOLUTE
STARTING POINT: X20 Y20
100 / N1 | G3 | X60 | Y60 | 10 | Jdo
N2 | G2 | X90 | Y90 | 130 | Jo
N3 | G3 | X110| Y110| 10 | J20
N4 | G2 | x170| Y110| 130 | Jo
50 N5 | G3 | X210 Y70 | 140 | Jo
N6 | G2 | X230| Y50 | 10 | J20
0
0 50 100 150 200 250
Yy B DRAW THE CONTOUR:
150
STARTING POINT: X165 Y40
N1 | G2 | X185| Y60 | 120 | Jo
N2 | G3 | X185| Y90 | 10 | J15
100
N3 | G2 | X165| Y110| 10 | J20
N4 | G3 | X85 | Y110| 140 | Jo
N5 | G2 | X65 | Y90 | 120 | Jo
N6 | G3 | X65 | Y60 | 10 | J15
50
N7 | G2 | X85 | Y40 | 10 | J20
N8 | G3 | X165 | Y40 | 140 | Jo
0
0 50 100 150 200 250
Y CWORK OUT THE PROGRAMME:
150
| ™~ | | ™~
100
/
N
50
\ /I\ /I\ /
N % N N %
0 -
0 50 100 150 200 250 g
8
z
g
]
2
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TASK 9: Assignment (Fig 9A, B & C) programming with G2 & G3 in incremental system. Check the result with
simulation

Fig 1
A INFORMATION:
150
e ™
/ \ INCREMENTAL
100 / N1 | GOt
N2 | G3 | X40 | Y40 | 10 | J4o
N3 | G2 | X30 | Y30 | 130 | Jo
N N4 | G3 | X20 | Y20 | 10 | J20
N5 | G2 | X60 | YO | 130 | Jo
50
N6 | G3 | X40 | Y-40| 140 | JoO
N7 | G2 | X20 | Y-20| 10 | J-20
0 X
0 50 100 150 200 250
v B DRAW THE CONTOUR:
150
STARTING POINT: X80 Y100
N1 | GOt
100 N2 | G3 | X-20| Y-20| 1-20 | Jo
N3 | G2 | X-20| Y-20| 10 | J-20
N4 | G3 | X40 | YO | 120 | Jo
Ns | G2 | X0 | YO | 120 | Jo
50 N6 | G2 | X0 | YO | 120 | Jo
N7 | G3 | X0 | YO | 140 | JoO
0 X
0 50 100 150 200 250
Y CWORK OUT THE PROGRAMME:
150
N1 G91
| ™ ] ™~ | ™~
100 %
50
\ /I\ /I\ /
N % N % N %
0
X %
0 50 100 150 200 250 2
Q
z
F4
q
=
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TASK 10: Write tool path for (Fig 10) and record it in table 11. Check with simulator

Fig 1

PCD 50 TABLE 11

N G X Y | J

R13

TJ20N2395X1

TASK 11: Write tool path for (Fig 11) and record it in table 12. Check the result with simulator

Fig 1 TABLE 12

N G X Y | J

TJ20N2395Y1

TASK 12: Write tool path (Fig 12)

Fig 1 Fig 2
/ \
\ /
] ] \ /
TABLE 13 TABLE 14
N G X v | J N G X Y | J

TJ20N239521

TJ20N239521
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Capital Goods & Manufacturing Exercise 2.3.96
Tool & Die Maker (Press Tools, Jigs & Fixtures) - CNC Machine Centre

Polar co-ordinate points, assignments and simulator

Objectives: At the end of this exercise you shall be able to

* plot the point in polar coordinate system for the given drawing
* check the plotted points with simulator

¢ identify the over travel limit and emergency stops.

PROCEDURE
TASK 1: Plot the points for fig 1 in polar co-ordinate system in table 1. Check the plotted point with simulator

Fig 1 90°
TABLE 1

R

£
v

- PG ‘X}/ P12 oo yl POy
i Bl |~
P78 m\d :

P9

-60°

) ‘ ‘ ANGLE
-150° 30° POLAR CO-ORDINATE
SYSTEM
20°
-90°

TJ20N2396H1

TASK 2: Plot the points for fig 1 in polar co-ordinate system in table 1. Check the plotted point with simulator

Fig 1

TABLE 2

100
© |[N|lo|o|r|w | v|=|D

TJ20N2396J1
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TASK 3: Assignment on polar co-ordinate system

64

Write the positional tool path in polar co-ordinate

system for Fig 1 and draw table and record it. Fig 1

Verify the record position with simulator.

100

100

TJ20N2396Y1
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Capital Goods & Manufacturing Exercise 2.3.97
Tool & Die Maker (Press Tools, Jigs & Fixtures) - CNC Machine Centre

Work and tool setting, auto mode operation, face milling, profile milling
drilling, tapping and reaming

Objectives: At the end of this exercise you shall be able to

measure the work offset in x,y axes and enter in work offset data area

measure the tool offset and enter in tool offset data area

write the programme for the given job (face milling, profile milling, drilling, tapping and reaming operation)
enter the programme in machine and edit the programme

verify the programme and run in auto mode operation

correct if there any size variation in work piece.

6 M12 X 1.5 TAPPED
| HOLE ON @60 PCD
R10
O+ 1
\J ; =
40
= go =
=100 =
. [ T i i i | ©
o | i b S
t==F =S :v:j t==7
1 100 X 100 X 22 PRE-MACHINED ALUMINIUM 1 2.3.97
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE WORK AND TOOL SETTING, AUTO MODE DEVIATIONS TIME:
OPERATION, FACE MILLING, PROFILE MILLING,
5 @ DRILLING, TAPPING AND REAMING CODE NO. TJ20N2307E
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PROCEDURE

TASK 1: Measurement of work offset
1 Call tool number one in MDI mode.
2 Go to jog mode. Remove the available tool if any/

3 Mount one reference tool / cylindrical pin of about
100mm length / position finder. Make the zero offset
value G54 X0, YO0, Z0.

4 Just touch the X surface of the work piece as shown
in Fig1 and take the absolute display reading of
X-axis.

5 Just touch the Y surface of the work piece as shown
in Fig 1 and take the absolute display reading of
Y-axis.

Fig 1

7 YP / WORKPIECE

.
-

TJ20N2397H1

TASK 2: Tool offset measurement

6 Just touch the Z surface of the work piece as shown
in Fig 2 and take the absolute display reading of
Z-axis.

Fig 2 zP

/ WORKPIECE

7 Reduce the radius value of the tool / cylindrical pin
from the noted X and Y value. This given the zero
offset of the corner of the job as shown. This may be
entered under X and Y in one of the zero offset value
i.e., in G55-G59.

Enter the same absolute display value in ‘Z'.

TJ20N2397H2

Every time a new job is mounted, new ‘Z’ value
should be taken through the reference tool.

As explained above and must be entered in the
appropriate zero offset number i.e., G55 to G59

If tool measuring system is available, we can
measure the tool offset through the tool pre
setter.

If the tool pre setter is not available, then
reference tool method can be used to find out
the tool offset.

1 Designate always. Tool No 01 as reference tool and
avoid changing the tool.

2 Bring this tool and just touch the machined surface
of the job.

3 Note down the Abs. value of Z at the time when the
G54 Z-value is ‘O’ - say A

Use this ‘Z’ value for subsequent measurement of
tool - (A)

4 Bring the next tool (No 02) for which measurement is
to be set.

Touch the tool on the same work piece surface.

Note the display value and subtract the ref. Tool ‘Z’
value (A).

This will be the Tool offset value for Tool No 02.
The same procedure can be adopted for other tools.

Enter all the value of length offsets in the CNC,
against the Tool No.,

The tool-offset can be measured directly if the
value A is entered against G54 Z value.

Tool Name, offset number along with the
length offset may be kept separately & safely
in a tool register for further use and reference.

10 The value A should be taken as zero offset Z-value
for G55-G59

11 To set zero offset of ‘Z’ for a new job just touch the
reference tool in ‘Z’ direction and note down the Z
value in the required offset number from G55 to
G59. Please note that G54, z-value is 0. This avoids
measuring of Tool offset for other Tools again.

Face milling (program)

Cultter dia 50 work piece 100 x 100
00001; (Face milling)

N5 G40 G49 G50 G80 G69;

N10 G90 G21 G94;

N15 TO6 M19; (Tool change command)
N20 S600 M03;

N25 G00 G55 G43 H06 X20 Y-30 Z50;
(Tool length compensation in ‘+’ direction)

N30 GO0 Z0 F100 MO7;
N35 G01 X20 Y130;
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N40 GO0 X65 Y130 Z0;

N45 G01 X65 Y-30;

N50 GO0 X110 Y-30;

N55 G01 X110 Y130;

N60 GO0 Z50;

N65 G91 G28 X0 Y0 Z0 M09;(Return to reference point)
N70 M30;

Tool path for face milling is shown in Fig 1

Fig 1

100 Sq

Anss Y nas Anss

N16 G01 Z5;

N17 G40 G01 X-50. Y40. F300;
N18 G0Z100. M09;

N19 GO0 G28 X0 YO Z0 MO5.
N20 M30;

Note: N indicate the line number in the programme and
its movement in Fig 2

TJ20N2397J1

N = Indicate line number in programme

Dotted line indicates the movement with rapid (G0O)
Thick line indicate movement with feed rate (G01)
00002 (rectangle milling)

N1 G40 G49 G80 G69;

N2 G90 G55;

N3 T05 M90;

N4 G94 S750 M03;

N5 G55 G43 X-50. Y-50. Z50. M07 HO5;

N6 GO1 Z-5. F150

N7 G41 G01 X 10. Y20. F100 D105;

N8 GO01 Y80;

N9 G02 X20.Y90. R10;

N10 GO1 X80;

N11 G02 X 90. Y80. R10;

N12 G01 Y20. F100;

N13 G02 X80.Y10.R10.F150;

N14 GO1 X 20;

N15 G02 X10. Y20. R10.

Fig 2
N4
NSK \NS
N2 N6
uw
N8
N1 80Sq
1008q
| | N
.
SLg
© ]
g
2

Hexagonal milling: (Fig 3)

Fig 3

4 N

50

20

5
TJ20N2397J3

Cultter dia - 32, work piece - 100 x 100mm
00003(Main):

N5 G40 G49 G69 G80 G99;

N10 G90 G21 G94;
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N15 TO8 M90;

N20 M03 S900;

N25 G55 G00 X-30 Y-90 Z50 G43 H08 MO07;

N30 G52 X50 Y50 Z0; (Local co-oridinate shifting)
N35 G01 Z-1;

N40 G42 G90 D108 G17 G01 X-30 Y-60 F100; (CRC-
ON)

N45 G16 G90 G17; (polar co-ordinate on)
N50 GO1 X40 Y-60;

N55 YO0;

N60 Y60;

N65 Y120;

N70 Y180;

N75 Y240;

N80 Y300;

N85 Y330;

N90 G15; (polar co-ordinate - cancel)
N95 G00 Z50 MO05;

N100 G40 GO0 X120 Y80 M09;(CRC - cancel)
N105 GO0 Z100;

N110 G91 G28 X0 Y0 Z0;

N115 M30;

Centre drilling

0004 (centre drilling);

N25 G40 G49 G80 G69;

N50 G90 G94 G21;

T04 M9O; (Centre drill)

N75 S1000 MO3;

N80 G55 G43 G0 X50 Y50 250 H4;
N85 G52 X50 Y50 Z0;

N90 G17 G90 G16;

N95 G99 G81 X32 YO R5 Z-4 F50;
N100 Y60;

N105 Y120;

N110 Y180;

N115 Y240;

N120 G98 Y300;

N125 G80 G15;

N130 G91 G28 GO0 X0 YO0 Z0;
N135 M30;

00005 (Drilling)

N25 G40 G49 G80 G69;

N50 G90 G94 G21;

TO5 M9O0; (Drill @ 10.2)

N75 S1000 MO03;

N80 G55 G43 GO X50 Y50 250 H5;
N85 G52 X50 Y50 Z0;

N90 G17 G90 G16;

G95 G99 G81 X32 YO R5 Z-15 F50;
N100 Y60;

N105 Y120;

N110 Y180;

N115 Y240;

N120 G98 Y300;

N125 G80 G15,

N130 G91 G28 G00 XO Y0 Z0;
N135 M30,

00006 (Tapping)

N25 G40 G49 G80 G69;

N50 G90 G94 G21;

TO6 M90 (M 12 X 1.75)

N75 S1000 MO3;

N80 G55 G43 GO X50 Y50 Z50 H6;
N85 G52 X50 Y50 Z0;

N90 G17 G90 G16;

N95 G99 G84 X32 YO R5 Z-13 F1.5;
N100 Y60;

N105 Y120;

N110 Y180;

N115 Y240;

N120 G98 Y300;

N125 G80 G15;

N135 G91 G28 GO0 X0 YO Z0;
N140 M30;

Programs can be created in the edit mode using the
program editing functions.

Creating programs using the MDI panel
Procedure creating programs using the MDI panel.
Procedure 1 Enterthe EDIT mode.

2 Press the key.

3 Press address key [O] and enter the
program number.

4 Press the key
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Explanations
Comments in a program

For the full key type MDI panel, comments can be
written in program using the control in/out codes.

Example O0001 (Fanuc series 0);
MO8 (Coolant ON);

1 When the key is pressed after the control-out

code (“comments, and control- in code “) have been
typed, the typed comments are registered.

2 When the key is pressed midway through

comments, to enter the rest of comments later, the
data typed before the Key is pressed may not

be correctly registered (not entered, modified, or
lost) because the data is subject to an entry check
which is performed in normal editing.

Note the following to enter a comment:

Control-in code “)” cannot be registered by itself.
Comments entered after the key is pressed
must not begin with a number,

space, or address O.

5 If an abbreviation for a macro is entered, the
abbreviation is converted into a macro word and
registered

6 Address O and subsequent number, or a space can
be entered but are omitted when registered.

Automatic operation
1 Press “Auto” mode switch.

2 Select the program number required. To select the
particular program number.

- Press “program” key to display the program.

- Press Address “O” and the enter the program
number using numerical keys.

- Press this 1 ) curser key. Now the selected program
will appear on the screen.

2 Press cycle start switch to start the program.

- By pressing
single block.

single | key the program will run in
block

- By pressing | OPT
activated. Stop

key the optional stop MDI in

- BY pressing | AUX ||Zaxis | | M/c
FUNC || LOCK | |[LOCK
LOCK

Simulation of the program may be seen by releasing the
feed hold.

MDI - MODE - OPERAION

Press the MDI key,

Press the “program” key.

The following screen appear (Fig 4)

* Prepare the program blocks with a block M 99 at the
end to return to beginning the block.

* To erase the program created in MDI either press
“Reset” key or enter address O0000 then press the
“Delete” key in the MDI panel.

* Place curser in the first block and push cycle start
key for executing position.

» To stop the operation press “Reset” key (or) rotate
the “Feed holed” key to “0” position (or) press the
emergency switch.

Fig 4

PROGRAM (MDI)

00000

%

10:26:11 s oT <
MDI &

PROGRAMMING NUMBER 00000 IS GENERATED AUTOMATICALLY §

g
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Capital Goods & Manufacturing

Tool & Die Maker (Press Tools, Jigs & Fixtures) - CAM/EDM

Exercise 2.4.98

2D and 3D machining with CAM software

Objectives: At the end of this exercise you shall be able to
 create 2D profile in CAM software

 creation of 2D tool path

» generate A/C program for machining.

TASK - 1 2D MACHINING
60
48
<
[aV}
o o]
© < *
A O
6X45° 4NOS
SECTION A -A
1X45°
o ] 72l
\
o ! |
N i
\
|
1 60X60X26 CIBLOCK 2.4.98
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME
2D MACHINING
5 + —ﬁ— CODE NO. TJ20N2498E1
)
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PROCEDURE

TASK 1: 2D machining

1 Setting up the graphical user interface

Note: Pleaserefertothe Getting Started section
for more info on how to set up the graphical
user interface. In this step, you will learn how
to hide the manager panels to gain more space
in the graphics window.

Use Auto Hide icon to hide all Manager panels.(Fig 1)

Fig 1 Toolpaths ~(®)x

The panels will be hidden to the left of the graphics
window as shown in Fig 2

Fig 2

Toolpaths . o=
Wk hix EnwEolL| 7 @
B8R vao$ %E@HE-

suonouN4juaday sjpAaa] saueld spijos syjed |00]

2 Create one rectangle (Fig 4)

Fig 4
60

60

Note: Toun-hide them temporally, you can click
on one of the Managers to open it as shown in
Fig 3

T
Q@
w

Toolpaths v B X
DIx EREcoL| 7 @
i | Y A0 3§ 5K kel

X

v
F
F

&

sUO[AUN {JUBaay s|anaT saueld splos(Eyedool

While creating the geometry, keep the Manager
panels hidden. This ensures more space in the
graphics window for the geometry.
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Create a 60 mm by 60 mm Rectangle
WIREFRAME

» From the Shapes group, select Rectangle. (Fig 5)

Fig 5
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* In the Rectangle panel, enter the Width and Height
and enable Anchor to center as shown in Fig 6

Figé  Rectangle 3 X

_
Points -~
1|2
Dimensions -~
idth: 60.000 o
Height: 60.000 fex

Settings -~

1] Anchor to center
reate surface

Note: Make sure that Create surface is not
selected. Anchor to center sets the base point
of the rectangle to its center and draws the
rectangle outward from the center. Create
surface creates a surface inside of the
rectangle.

Surface creation and Surface toolpath are
covered in Mill Advanced.

» Select the position of the base point as shown in Fig 7

Fig 7
SELECT THE ORIGIN

TJ20N2498H7

* A preview of the geometry should look as shown in
Fig 8

Fig 8

=T 771
| | |
[ | |
[ | |
b———t———
| | |
| | |
| | |
L___1___

TJ20N2498H8

Note: The geometry should appearin cyanblue
color which is the color for the live entities.
While the rectangle is live, you can adjust the
dimensions or select a new base point.

» Select the OK button to exit the Rectangle command.

» The geometry should look as shown in Fig 9

Fig 9

T 1
| | |
| | |
| | |
et ——
| | |
| | |
| | |
e |

TJ20N2498H9

Note: While creating geometry for this tutorial,
if you make a mistake, you can undo the last
step using the

Undo icon. *) You can undo as many steps as
needed. Ifyou delete or undo a step by mistake,
just use the

Redo icon. (* To delete unwanted geometry,
select the geometry first and then press Delete
fromthe keyboard. To zoom or un-zoom, move
the cursor in the center of the geometry and
scroll up or down the mouse wheel.

create the 6mm diameter circles

In this step, you will create circles for which you know
the diameter and the locations. To use Circle Center
Point, you need to know the center point and the radius
or the diameter of the circle. To complete this step, you
will need to know the Cartesian Coordinate System. A
Cartesian Coordinate System is a coordinate system
that specifies each point uniquely in a plane by a pair of
numerical coordinates, which are the signed distances
from the point to two fixed perpendicular directed lines,
measured in the same unit of length as shown in Fig 10.
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Fig 10

» Enter a Diameter of 6.0 in the panel as shown in

Fig 13

» To create all four circles, click on the locker icon to

lock the value.

; o Fig13  Circle center point
-3)1) B
(0,0) 5
B2 1 : Basic
1 4
T i Entity ~
15, 2)-2________..4I) Method: (® Manual
-3 (35,125) _I Tangent
< Center Point -
g Reselect
= Size ~
Step preview (Fig 11) =
Radius: | 2.000 e
Fig 11 Diemetef 6,000 =)
X-24,Y24 X24, Y24
| [ _
» [Enter the center point]: Select the Auto Cursor Fast
Pointicon from the General Selection toolbar and the
field where you can type the coordinates will open at
the upper left side of the graphics window as shown
[ — in Fig 14
r T 7
| | | Fig 14
T
I AutoCursor - 'y - = L
} \ } K O . CRL3
Lo 1
Type 24, 24 as shown
@ @ : 24, 24
X-24,v-24 —] L x24,v24 %
WIREFRAME Note: When entering the coordinates for the

» From the Arcs group, select Circle Center Point.
(Fig 12)

center point, the first value is the X coordinate
value, then the Y value followed by the Z value
only if it is different from zero. The coordinate
values are separated with commas. You do not
need to use the coordinate labels if you enter
the values in this order.

Fig 12
FILE HOME SURFACES SOLIDS MODEL PREP DRAFTING TRANSFORM MACHINE VIEW TOOLPATHS
o o & /7 Line Parallel o Arc 3 Paints ~L> (\\
+ 0O/ 5 OA D &
*="e ¥ |, Line Perpendicular Arc Tangent ’ b
Point Bolt Line Line CI 15 Circle 1 Cirdle Edae Point ~ Spline Rectangle Create Bounding Silhouette Turn  Relief Raster To
Posiion ¥ Cirde | Endpoints » Line Closest Center Point trle Edge Foint ™ | ppaniialw v  letters Box Boundary Profile Groove Vector
Points Lines Arcs Splines Shapes
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* Press Enter and the circle will be placed as shown in
Fig 15

Fig 15

[ 1
| | |
| | |
| | |
R
| | |
| | |
L1 1

TJ20N2498HF

¢ [Enter the center point]: Select the Auto Cursor Fast
Point icon again and enter 24,-24.

* Press Enter to place the circle.

* [Enter the center point]: Select the Auto Cursor Fast
Point icon again and enter -24,24.

* Press Enter to place the circle.

* [Enter the center point]: Select the Auto Cursor Fast
Point icon again and enter -24,-24.

* Press Enter to place the circle.
* Once complete choose the OK button to exit the

4 Create the 48mm and 18mm diameter circles
(Fig 17)

Fig 17
248

TJ20N2498HH

In this step, you will use the same Circle
Center Point to create circles that you know
the diameters and the locations.

WIREFRAME
» From Arcs group, select Circle Center Point. (Fig 18)

» Enter the Diameter 18.0 in the panel and disable the
locker icon as shown in \Fig 19

command. Fig 18
« The geometry should look as shown in F|g 16 {:i rc | e CE r-lte I PD i [-I't s T
o
@O®
Fig 16 e
O O " *
Method: ® Manual
) Tangent
[ R
| | | :
! ! ! Center Point ~
_————t——— q 1
} } } Reselect
| | |
Lo 1 :
Size ~
Radius:  9.000 e |
Q -
Q Q : Diameter(18.000 \
§
Fig 19
HOME SURFACES ~ SOLIDS ~ MODELPREP  DRAFTING  TRANSFORM  MACHINE  VIEW  TOOLPATHS
. —0 + P A = i pe 5
+ (s / Line Parallel @ Arc 3 Points J D A . I E / ( f
it ¥ |, Line Perpendicular ™ Arc Tangent 2
Point Bolt Line £ i - Circle E B I Spline Rectangle Create Bounding Silhouette Turmn  Relief Raster To
Position ™ Circle | Endpoints Line Closest Center Paint . Circle Edge Paint Manual ¥ A d Letters Box  Boundary Profile Groove Vector
Points Lines Arcs Splines Shapes
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* Press Enter to see the circle preview.

* [Enter the center point]: Move the cursor to the center
of the rectangle until the cursor cue tip changes to
the o

Origin as shown. Q}ﬂ{
» Click to select the Origin. (Fig 20)

Enter the center point]: Select the Origin as shown in
Fig 22

Note: Because the center ofthe 18mm diameter
circle is in the Origin, you could also select the
point when the cursor center cue tip appears
as shown.

Fig 20

O O

SELECT THE|
r———F-——- ORIGIN
2 I
[ I N
I/ | Y
e —— 4

TJ20N2488HK

» Press Enter again to finish the circle.

Note: While the circle is live, cyan color, the
circle diameterandits location can be modified.
To avoid this, you need to press Enter to finish

the circle.

* Inthe Diameter field of the Circle Center Point panel,
type 48 and press Enter.

* The panel should look as shown in Fig 21

Fig 21
Circle center point

Method: '® Manual

_! Tangent
Center Point -
Reszelect
Size A
Radius: 24,000 * o=

LR IAER

Diameter:( 48.0:00 o

Fig 22

SELECT THE
ORIGIN

TJ20N2498HM

Once complete, choose the OK button to exit the
command.

The geometry should look as shown in Fig 23

Fig 23

TJ20N2498HN

Create the chamfers (Fig 24)

In this step, you will create 45 degree chamfers
at the corners of the rectangle. You will use the
Chamfer Entities command.
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Fig 24 + Select the lines as shown in Fig 27

—— 6X45° 4PLACES

O

Fig 27

/ SELECT ENTITY (B) HERE

SELECT
ENTITY
(A) HERE

O

TJ20N2498HO

WIREFRAME (Fig 25)

TJ20N2498HR

* From the Modify group, select Chamfer Entities.

Fig 25

WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING

+ e B i - F A S
// A Line Parallel @ , Arc 3 Points J / & 1lr.11, Y, ‘\:} r/—
+ L, Line Perpendicular 5| Arc Tangent / d

Line I Circle b . Spline Curve  Curve All Curve | Trim Break Divide  Fillet § Chamfer
ndpoints - Line Closest ~ Center Point \_J Cirde Edge Point ~ | piznual~ One Edge Edges Slicer | Extend - Entities

Lines Arcs Splines Curves Maodi

* In the Chamfer Entities panel, make sure that 1 ]
Distance and Trim entities are enabled and Distance Note: A preview of the chamfer should appear
1 is set to 6.0 as shown in Fig 26 when you hover the cursor above the second

line (Entity B).

Fig26  Chamfer Entities 7%
* The geometry should look as shown.

* The part will appear as shown in Fig 28

[/] Trim entities
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» Follow the same steps to chamfer the rest of the
corners.

* The geometry shouldlook as shown when completed.
(Fig 29)

Fig 29

O

O

TJ20N2498HT

+ Select the OK button to exit the command. =1
6 Save the File -
FILE

+ SaveAs.

ODRE-8EDFT 9 ¢

Note: You can also click on the Save As icon
from the Quick Access Toolbar

» Click on the Browse icon as shown.

» Find a location on the computer to save your file. File
name: “Your Name_1".

Setup sheet

Note: It is highly recommended to save the
file from time to time when going through the
tutorial. Click on the Save icon from the Quick
Access Toolbar at the upper left corner to save
the file.

cgv-a

TYPE: Endmill1 Flat FLUTE LENGTH: 1%.0
50.000¢ DIA OFFSET:1 OVERALL LENGTH: 3.0
25__‘_Il . | HOLDER: Default Holder CORNER RAD: 0.0
NUMBER: 1 #OF FLUTES: 4
198000 | FNGTH OFFSET: 1
83.000
‘ #1 - M12.00 ENDMILLL FLAT - FLAT END MILL - 12
TYPE: Endmill1 Flat FLUTE LENGTH:&.0
i DIA OFFSET:2 OVERALL LENGTH: 57.0
l . | HOLDER; Default Holder CORNER RAD:0.0
25.000 ! NUMBER: 2 # OF FLUTES: 4
20000 | ENGTH OFFSET: 2
57.000
#2 - M5.00 ENDMILLL FLAT - FLAT END MILL-5
pem— TYPE: $pot Drill FLUTELENGTH: 26.0
hitee DIA OFFSET: 3 OVERALL LENGTH: 3.0
25.|mn. . HOLDER: Default Holder CORNER RAD: 0.0
I NUMBER: 3 #0F FLUTES: 1
MU ENGTH OFFSET: 3
89.000
| #3 - M10.00 SPOT DRILL - NC SPOT DRILL - 10
TYPE: Drill FLUTE LENGTH: 45.0
50,000~
2 4 DIA OFFSET: 4 OVERALL LENGTH: 93.0
25.Illll_ll I HOLDER: Default Holder CORMER RAD: 0.0
NUMBER: ¢ # OF FLUTES: 1
V18900 | ENGTH OFFSET: 4
93.000
#4 - 11600 DRILL - HSS/TIN DRILL 8XDC-6.0
TYPE: Charmfer mill FLUTE LENGTH:10.0
~50.000- DIA OFFSET:5 OVERALL LENGTH: 75.0
r i .
_— 0 | l HOLDER: Default Hol der AR Rkn
NUMBER: 5 # OF FLUTES: 4
1000000 | ENGTH OFFSET:S
?5.“1““ #5 - M10.00 CHAMFER MILL - CHAMFER MILL10/90DEG
TYPE: Charmfer mill FLUTE LENGTH: 5.0
50000~ DIA OFFSET: 6 OVERALL LENGTH: 60.0
T l .] HOLDER: Default Holder CORNER RAD: 0.0
25.000 NUMBER: & # OF FLUTES: 4
[ 850001 | ENGTH OFFSET: €
60000
| ‘ #6 - M6.00 CHAMFER MILL - CHAMFER MILL 6/90DEG

TASK 2: Select the machine and set up the stock

SelectaMachine Definition before creating any
toolpath. The Machine Definition is a model of
yourmachine’s capabilities and features. Itacts
like a template for setting up your machine.
The machine definition ties together three main
components: the schematic model of your

machine’s components, the control definition
that models your control capabilities, and the
post processor that will generate the required
machine code (G-code). For a Mill Essentials
exercise (2D toolpaths), we need just a basic
machine definition.
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Note: For the purpose of this tutorial, we will
be using the Default Mill MM machine.

1 Unhide the Toolpaths Manager panel

* From the left side of the graphics window, click on
the Toolpath’s tab as shown.

Solids Planes Levels Recent Functions

» Pinthe Toolpath’s Manager by clicking on the Auto
Hide icon as shown.

MOR

Toolpaths

K Tk =

Select the machine
MACHINE

« From the Machine Type group, select the drop down
arrow below Mill. Select Manage List. (Fig 1)

+ Select MILL DEFAULT MM.MCAM-MMD from the list
and press Add. (Fig 2)

« Select the OK button to exit Machine Definition Menu
Management. [

FILE HIOME WIREFRAME SURFACES S50LIDS
k3 o
T o, = o | ;
an = == & 4 W I]
Mill  Lathe Wire Router Design Control  Machine
- - - - Definition Definition
Default

C Chlsers\Public\Docume.. \MILL DEFALILT MM.MCAM-MM_[D-

Manage List...

From the Machine Type area, click on the drop down
arrow and select MILL DEFAULT MM.MCAM-MMD

as shown.

Note: Once you select the MILL DEFAULT
MM.MCAM -MMD the ribbon bar changes to
reflect the toolpaths that can be used with this
machine.

Select the plus sign (+) in front of Properties in the
Toolpath’s Manager to expand the Toolpath’s Group
Properties

l'.-'.i"EE Machine Group-1
K11 Properties - Mill Default MM
-8:8 Toolpath Group-1

Select the plus sign j

F|g 1 HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING TRAMSFORM
: - . — f~_ ] - L} 6% Image ¢
L= == I 4 12 =% e IR PR
R fT A L ! [ 11 — L £ E Clear In
Mill  Lathe Wire Router Design Control Machine Material | Backplot Verify Simulate = Generate  Create
o - - - Definition Definition
Default : Type lob Setup Simulator ] Post Setup Shee
Fig 2 B | Machine Definition Menu Management 2
Current Machine Definition Directory: Machine Definition Menu Items:
Eﬁ. | slshared Mcam 2019\CNGC_Machines), |
- {MILL DEFALILT MM, MCAM-MMD ¢
MILL DEFAULT.MCAM-MMD
Remove
v ® ?
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Select tool settings to set the tool parameters.

'EJ--EE Machine Group-1
=-1l1 Properties - Mill Default MM

[E5) Files

a Toopsettings

Select Tool settings j

Change the parameters to match the screen shot as
shown.

Defaults program numberis used to enteranumber
if your machine requires a number for a program
name.

Assign tool numbers sequentially allows you to
overwrite the tool number from the library with the
next available tool number. (First operation tool
number 1; second operation tool number 2, etc.).

Warn of duplicated tool numbers allows you to
get a warning if you enter two tools with the same
number.

Override default’s with modal values enables the
system to keep the values that you enter.

Feed Calculation set to From tool uses feed rate,
plunge rate, retract rate, and spindle speed from
the tool definition.

Machine Group Properties

Files

Ge‘fauh program number ‘1 )

Tool Settings  Stock Setup

Toolpath Configuration
Assign tool numbers sequemialh.')

Feed Calculation

(®) From tool

() From materal Wam of duplicate toal numbers

(") From defaults [[] Use tool's step, peck, coolant

0 Search tool library when entering a

() User defined tool number

Advanced options
COwvemde defaults with modal values
Clearance height
Retract height
Feed plane

Retract rate 150.0

Plunge rate

[ Adjust feed on arc move

Minimum arc feed | 125.0

Sequence number

Start |100.0

Increment 10.0

Material
[ALUMINUM mm - 2024 | Edit... Select...

[V %] @

Select the Stock Setup tab to define the stock.

Select the All Entities button near the bottom of
the Stock Setup page as shown.

In the Stock Setup, enter in the Z field 26 and the
Z Stock Origin 2. Make sure that the rest of the
parameters are as shown

The X, Y, Z values in the graphics area are the
dimensions of the stock model. They are always
positive values.

The Stock Origin values adjust the positioning
of the stock, ensuring that you have an equal
amount of extra stock around the finished part. In
the graphics screen, the plus sign (+) shows you
where the stock origin is. The default position is
the middle of the stock.

Display options allow you to set the stock as
Wireframe and to fit the stock to the screen. (Fit
Screen)

Machine Group Properties X

Display

@ 20

Tool Settings  Stock Setup

Stock Plane

= [T

Shape
@ Rectangular O Solid
() Cylindrical () File
Hods
® ¥ Z

Fit screen

(®) Wire frame
() Solid

Stock Qrigin
In view
coordinates

X |00
Y |00

ks

Select comers NCI extents

Bounding box

Al Surfaces Al Solids

[vVI[% [ ?

Note: The stock model that you create is
displayed whenviewingthefile orthe toolpaths,
during back plot, and while verifying toolpaths.

Select the OK button to exit Machine Group

Properties. | «

In the Toolpath Type page, the Facing icon will be

automatically selected.

B [= I N

Contour Pocket q Slot mil Model Chamfer
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Note: Master cam updates the pagesasyou | | . s
modify them and then marks them, in the Tree
View list, with a green check mark. Pages that
are not enabled are marked with a red circle
and slash.

Select a 50mm Face Mill from the library and set the

Tool parameters

Select Tool from the Tree View list.
Click on the Select Library tool button. (Fig 3)

loolpath 1ype

« Tool

Haolder

- Cut Parameters

Lo Depth Cuts
< Linking Parameters
fo Home f Ref. Points

- Arc Filter/ Tolerance
Flanes MCS)

- Coolant

- Canned Text
Miscalues

- Axis Control

e s Combination

wo Rotary Axis Control

Multiple Hea

Fig 3
P HHE B =
Toolpath Type
Tool Tool diameter. |20.0
- Huolder # Assembly Ma...  Tool Mame Holder Mame it o
- Cut Parameters
- Depth Cuts Tool name; | 20, FLAT ENDMILL |
- Linking Parameters
- Home / Rel. Points Tool #: |1 Length offset: |'|
. i[E . X
- tc Filter / Tolerance Head #: |1 Diameter offset: |1
- Planes MWLS)
- Coolant
- Canned Test
- Mizc Values
- &is Control % o
= Spindle direction: | T ~
Axiz Combination RETF ) g
Fatary &xis Control -|50.0 i (3500
atary Axiz Control i - Feed rate.l Spindle speed:
Duick View Settings FeT: (00035 cs [21aaves
i Right-click for options '—| I:I
fadk : LR Plunge rate: |25-U | Fietract rate; | 50.0
Tool Diameter 20 Select library toal... | [ Filer Active Filter... P }
Comer Radius 0 [] Force tool change Fapid Retract
Feed Rate 50
Spindle Speed 3500 Comment
Coolant O
ToolLength O
Length Dffset 1
Dhiameter Off.. 1 [ To batch
Cplane / Tpl... Top
Aiiz Combin..,  Default [1]
= edited
@ = disabled ® ()
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» Tobe ableto see all of the tools from the library, disable
Filter Active. (Fig 4)

Fig 4 =

C:%UgershPublichDocu. . \ill_mm.tooldb =

# Agzembly Ma._. Tool Mame Holder Hame  Da. Corrad. Length  #Flutes Type Fad. .. o

g 13 i COUMTER... = 104 0o 7.0 3 CSink  Mone

0 13 % COUMTER... 4 823 0o E.0 3 CSink  Mone

B 13 B COUMTER... % 165 oo 1.0 3 CSink  Mone

g 13 - COUMTER... - .3 0o 5.0 3 CSink  Mone

g 13 - COUMTER... - 124 0o ah 3 CSink  Mone

W13 o COUMTER... 5 208 0o 130 3 CSink  Mone

B 12 % THREAD M... - 120 0o 320 2] Threa..  Mone

- - WCSPOT D, - 120 | ana 1 Spot...  Mone

012 - WCSPOT D - E.0 0o 17.0 1 Spot...  Mone

[ - WCSPOT D - 1E.0 0o 3.0 1 Spot...  Mone

B 12 - WCSPOT D - 200 0o 400 1 Spot...  Mone

[} 12 - WCSPOT D.. - g0 0o 220 1 Spot...  Mone

o 12 - WCSPOTD.. - 100 00 260 1 Spot ... Mone

B M = FACE MILL... - 50.0 0o a.0 4 Face .. Mone

g N = FACE MILL... - 920 | 2.0 g Face.. Mone

| - FACE MILL ... - 80.0 0o 2.0 7 Face .. Mone

g N - FACE MILL ... - 170 0o a0 10 Face .. Mone W

» Select the Face Mill - 50/58 as shown in Fig 5
Fig 5
# Assembly.. Tool Mame Holder Mame Dia. Cor.r.. Length #Flu.. Type Rad..

il 5 i FLAT EMD MILL-18 2 18.0 0.0 29.0 4 End.. Mone
| - FLAT EMD MILL-18 = 16.0 0.0 26.0 4 End.. Mone
il & o FLAT EMD MILL-T4 = 14.0 0.0 22.0 4 End.. Mone
| - - FLAT EMD MILL-12 = 12.0 0.0 13.0 4 End.. MNaone
B 5 - FLAT EMD MILL-10 = 10.0 0.0 16.0 4 End.. MNaone
- o FaiZE MILL-92/100 = 92.0 0.0 8.0 g Fac.. Mone
g1 = FACE MILL - 80,588 = 80.0 0.0 8.0 7 Fac.. Mone
i1 o FaCE MILL - 72/80 = 72.0 0.0 8.0 7 Fac.. Mone
[ - - FACE MILL-B3/1 = 63.0 0.0 8.0 6 Fac.. Mone
B == FACE MILL-55/63 = 5.0 0.0 8.0 5 Fac.. MNaone
il IR FACE MILL-50/58 X s 4 4 F hlone
|/ - FACE MILL-42/50 = 0.0 4 Fac.. MNaone
- o FACE MILL-125/133 = 125.0 0.0 8.0 10 Fac.. Mone
- - FACE MILL-117/125 = 117.0 0.0 8.0 10 Fac.. MNone
W11 = FarF kdll 1 -10NANRA = 1nnn nn an R Far Mana

» Select the tool in the Tool Selection page and then
select the OK button to exit.

Note: The Feed rate, Plunge rate, retract rate,
and Spindle speed are based on the tool

* Inputacommentand make allthe necessary changes, definition as set in the Tool Settings. You may
as shown in Fig 6 change these values as per your part material

The Feed rate, Plunge rate, retract rate and Spin dle and tools.

speed are based on the tool definition as set in the Tool If by mistake you click the OK button, the

Settings. You may change these values as per your part toolpath will be generated without all the

material and tools. parameters set properly. To return and set the

In the Comment field, enter a comment such as the one

shown above to help identify the toolpath inthe Toolpath’s Toolpaths Manager as shown below.

parameters, click on the Parameters in the

Manager.
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Fig 6 Tool diarmeter:
# Aszsembl.. Tool Name HolderM...  Dia.
B “ACE MILL - 50/58 Bl Comer radius; |0.0 |
el rame: |FACE MILL - 50/58 |
Tool# |1 Length offset: |1
Head #: |0 Diameter offset |1
C]rcTF Spindle direction: | CW v
Feed rate: (2867556 Snindl d: |1967
( < eed rate | pindle spee | |
FFT: |0.367 s |308.9852
Right-click for options ’:I
Plunge rate; [1000.0 Fetract rate; 2000.0
[JForce tool change Rapid Retract
Comment
Face the top of the part. )
[ Ta batch
§ ool et » Select Cut Parameters and make the necessary
----- 00l settings . .
g changes as shown in Fig 7
----- £ Stock setup
2 Toolpath Group-1 + The Style (facing cutting method) Zigzag creates a
=B 1 - Facing - [WCS: Top] - [Tplane: To back and forth cutting motion.
* Move between cuts determines how the tool moves
0.00 FACE MILL - FACE MIL .. . .
- () i) between each cut. This is only available if you select
: the zigzag cutting method.
..B8 Toolpath - 6.2K - Your Name_1.NC 9zag 9
Fig7 = = = — =
L s
~ Toolpath Type
-I-riz\od‘er éwe g V) (“scross averlap |25 0 3 (125 D
Cut Paramaters Along overlap |HDD % |55.0 |
- Depth Cut
LlnkmegpPar;rf]elers Approach distance |50 8 oz e |
- Home / Ref. Foints
Exit distance |5D 0 2 (260 |
o Are Filter / Tolerance
- Planes (WCS) Bottom left
ggﬁm Text hax. stepover |?5 0 2 (375 |
- Misc Values 1 = [
i Axis Control Tiscatng il iz ﬂ (@) Clirnb () Conventional
) ngagfuzx?slngs:t':ol [¥] Even number of passes
= DAuln angle
Faoll cutter around corners arp oG e @
Quick View Settings Mowve between cuts High speed loops ~
Tl . TECENIL |:| Feed rate between cuts: 50.0
Tool Diameter 50
Comer Radiug 0
Feed Rate 3052 s 00 l
Spindle Spead 763 et _ I I
Coolant Off Stock to leave on floors 0
Tool Length 50 ( M
Length Offset 1
Diameter Offset 1
Cplane [ Tpla.. Top
Axis Combinat.. Default (1)
« =edited
@ =disabled b 4 D
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* High speed Loops create 180 degree arcs between » Select the Linking Parameters page and make the
each cut. necessary changes as shown in Fig 8

¥

Fig 8

H | B o

Toolpath Type \

~ Tool f@ i RO.O (@) shsolute

Halder O Incremental

. () Associati
© Cut Parameters () Azsociative 0]

i epth Cutz [ Use clearance anly at the start and end of operation

Retract.. 250 (®) Absalute

() Incremental

: ome / Ref. Paits

Arc: Filter # Tolerance
Flares [WCS)

Coolant

Canned Text

Mizc Walues

Axiz Contral

i Bz Combination
e Fiatary A Control

() Bssociative o]

Feed plane... Iﬁa O Absolute

@ Incremerital
() Associative [l ()

Topof stock... | |20 (®) Absolute

() Incremental

Quick Yiew Settings

Tool FACE MILL - 5...
Tool Diameter 50

Corner Radius 0 ) Associative 0l
Feed Rate 2887.56

Spindle Speed 1967 ;

Coolant aff ;

ToolLength 40 Depth.. !”_” © Absolite

Lenath Offset 1 O Incremental

Diarneter Off... 1 () Associative il
Cplane / Tpl.. Top \

Aie Combin,..  Default [1)

+  =edied

@ = disablad ® e} ?

» Clearance sets the height at which the tool moves to

and from the part. ’ ¥ ﬁlz_.ﬁ

* Retract sets the height that the tool moves up to
before the next tool pass. » To hide the dialog box, click on the Hide dialog icon
as shown.

* Feed Paine sets the height that the tool rapids to

before changing to the plunge rate to enter the part.
AT L)

» Top of stock sets the height of the material in the Z
axis.

Zoom Window

» Depth determines the final machining depth that the o]
tool descends into the stock. 52 Unzoom 80%

D

=]

Dynamic Rotation
Note: The Top of stock is set to 2mm because
the Stock Origin was set to 2mm above the
origin. Thedepthis setto 0.0mmbecause thisis & Top (WCS)
the finish depth. The majority of the values are & Front WCs)
set to absolute (measured from Zzero which is
set at the top of the finished part). Feed plane e
set to incremental is measured from the Top @ _tsometric wes) D

of stock. GView b

Fit

f§ Right (WCS)

Preview the Toolpath X Delete Entities

» To quickly check how the toolpath will be generated, ] Analyze Distance. .
select the Preview toolpath icon as shown. “7 Analyze Entity Properties..,
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» To see the part from an Isometric view, right mouse
click in the graphics window and select Isometric as
shown.

» The toolpath should look as shown in Fig 9

Fig 9

| Press <ESC> when done |

* Press Esc key to exit the preview.

Note: If the toolpath does not look as shown
in the preview, check your parameters again.

» Select the OK button to exit the Facing Parameters.

Note: If you exit the toolpath in the middle
of setting the parameters, in the Toolpaths
Manager, you will have a red X on the Face
Toolpath as shown in This shows that you
modified the toolpath and you need to update
it. You will have to select the Regenerate all
dirty operations icon each time you change
something in the toolpath parameters.

Toolpaths v B %
Px %y Tp '!':1} ELsEoL 7 @

7[ Regenerate all dirty operations L oy

=-B8 Machine Group-1

- 1lL Properties - Mill Default MM

:';i--g_g Toolpath Group-1

(=-BF# 1-Facing - [WCS: TOP] - [Tplane: TOP] - Face the top

D Parameters
a #1 - M50.00 FACE MILL - 50 FACE MILL
n Geometry - Job Setup Stock Boundary
% Toolpath - 5. 1K - YOUR MAME_2.MC - Program # 2

2 Circle mill the large hole (Fig 10)

Circle Mill Toolpaths remove circular pockets based on a
single point. You can select either point entities or center
points of arcs. Mastercam will then pocket out a circular
area of the diameter to the depth that you specify.

84 CG&M : TDM (Press Tools, Jigs & Fixtures)

Fig 10

TJ20N2498JA

TOOL PATH PREVIEW

Drill Point Selection
» Press Alt + T to remove the toolpath display.
Toolpaths

» From the 2D group, click on the drop down arrow until
the Circle Mill toolpath appears as shown.

* Click on the Circle Mill icon.

e e R, R
5 & H S &
i

Opsfiougn  Podker Progec Paalll = Cuve  SwafMilvg  Pu

Selection EatelER®=s]

Features ~
G|[=][=][T]p=
-

Sort A
1 k Selected Order -
-

Selected Sort ~

Insert point: ) Top of list
#) Bottom of list

() Above selected

2D Sort »
Rotary Sort v
Cross Sort »
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* Right click and select the Top view.

Zoom Window

2 Unzoom 80%

= Dynamic Rotation

B Fit

47 Top (WCS)

§ Front (WCS)
& Right (WCS)

57 Isometric (WCS)

+ Select one or more entities to add or remove from
the features list: Select the center of the 48mm
diameter circle as shown in Fig 11

Fig 11

+ The Point will be displayed in the Features list as
shown.

Toolpath Hole Definition nox

Selection FatsifElsle=l)

Features ~

Point 1

» Select the OK button to finish the selection and exit
Toolpath Hole Definition.

e NS * In the Toolpath Type page, the Circle Mill icon will be
/ AN selected.
/ \ —| SELECT THE
/ N CENTER
/ \ 7 —
| | i 1 BH il
\ /I Dl Poirit Helix Bore Thread Mil
\\ //
\\ //
AN S Select a 12mm Flat End mill from the library and set
. 7 the Tool parameters
@ @ 5 + Select Tool from the Tree View list.
«  Click on Select Library tool button. (Fig 12)
Fig 12 B ' 2D Toolpaths - Circle Mill
VW B
----- Toolpath Type ~
.....
""" Holder # &g Tool Mame Halder M ame
""" J 1 FACE MILL - B0/53
..... Stack L4
------- Cut Parameters
i Raughing
=~ 4 Finishing
f b gd Transitions
i Drepth Cuts
i Break Through
{=]-= Linking Parameters
------ Haome £ Ref. Paints
----- Flanes [w/CS]
----- Coolant b
< >
€ 2
Cluick Wiew Seftings i ; ;
Right-click for options
Tool FLAT EMND MI...
Tool Diameter 12 Select libramy toal... | ] Filter Active Filter. ..
Cormer Radius 0
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» To be able to see all the tools from the library, disable » Scroll down and select the 12mm Flat Endmill as

Filter Active. | shown in Fig 13
Filter...
@:ilterhmive
28l of 280 tools
Fig 13
# Aszssembly.. Tool Mame Holder Mame  Dia. Car.r.. Length #Flut.. Type Rad..
i 5 - EMD MILL'WITH RADIU.. - a.0 2.0 130 4 End.. Caom..
- - FLAT EMD MILL-14 =t 14.0 0.0 220 4 End.. Mone
W 5 - EMD MILLWATH RADIU..  — 12.0 0.5 1890 4 End.. Com..
[ & FLAT END RILL-12 | i 4 L Mene
- - FLAT EMD MILL-8 - a.0 0.0 130 4 End.. Mone
B 5 - EMD MILLWITHRADIL.. - 16.0 0h 260 4 End.. Com..
+ Select the tool in the Tool Selection page and then ¢ Inputacommentand make allthe necessary changes,
select the OK button to exit. as shown in Fig 14

Fig 14 Tool diameter:

# Azsembly.. ToolName HolderM.. Dia. Car. r.. L

B 1 - FACEMIL. - 500 00 f CDmErrade;

| FLATEM.. - 120 00 i - e —
T ‘FLATEND MILL-12 ‘

Tool#: |2 ‘ Length offset; |2 ‘
Head #: |0 ‘ Diameter affset; |2 ‘

D BCTE Spindle direction: | CW w

Feed rate:|2992-537"8 | Spindle speed: B392
< > —
FPT: |0.0832 Cg [339.0009
Right-click for options
Plunge rate: | 1000.0 | Retract rate:  2000.0

Select librarytool... D Filter Active Filtar...
- [ |Force tool change Rapid Retract
-C-Drﬁment - \
Circle mill the outside hole.l}
DTO hatch
Note: The Feed rate, Plunge rate, retract rate, Cut Parameters
and Spindle speed are based on the tool * From the Tree View List, select Cut Parameters and
definition as set in the Tool Settings. You may ensure the settings appear as shown in Fig 15
change these values as per your part material
and tools.
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Fig 15

- Toolpath Type ~
----- + Tool
- Haolder

Stock,

oughing
Finizhing
@ Transitions

- Depth Cuts
- Break Through
Linking Parameters
- Home ¢ Ref. Points

- Planes [WCS)
- Coolant b4

Quick Yiew Settingz

Tool FLAT END MI...
Tool Diameter 12
Comer Radius 0

Feed Rate 299254
Spindle Speed 8992
Coolant arf

Tool Length 83
Length Offset 2
Diarneter Qff... 2
Cplane / Tpl.. Top

Az Combin...  Default 1]

Compensation type

Compenzation direction

Tip comp:

|Left

Tip

Circle diameter 420
=

ﬂ Start angle

l Stock to leave on walls

Stock tao leave on floors

Roughing

+ From the Tree View list, select Roughing and enable
it. Set the Stopover to 50%, enable heliacal Entry, and
specify the other parameters as shown in Fig 16

Fig 16

=y clearance

Z clearance

Flunge angle

[alerancs
If khelix fails
(®) Plunge

.

'/rE| Foughing
Stepaver |5IJ.EI 5 |E 0
Helical Entry
Mirirmum radius | 100 il
taximum radius |45.D o [54

COutput 30 arc entry motiot

(R RfEcaT

(7 Skip

Stopover sets the distance between cutting passes in
the X and Y axes as a percentage of the tool diameter.

Heiical Entry creates a helix at the center of the circle
to begin the roughing motion. If this option is turned off,
the tool plunges to start the toolpath.

Depth Cuts

From the Tree View List, select Depth Cuts. On the
Depth Cuts page, enable Depth cuts, set the Max
rough step to 12 and enable Keep tool down.
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* Make any necessary changes as shown in Fig 17

Depth Cuts sets the steps the tool takes along the Z
axis. Master cam will take the total depth and divide it

into separate depth cuts. Mastercam never performs
unequal depth cuts.

Fig 17

Drepth cuts

120

@ax rough step:

# Finigh cuts:

Finizh step:

K.eep tool down

[] Subprogram

Absolute Ihcremental
Depth cut direction
(®) Step down () Stepup

[] Underzut jundercut toal only]

]

[] Tapered walls
0o

Max rough step sets the maximum amount of material
removed in the Z axis with each rough cut. Mastercam will
calculate equal rough cuts no larger than the maximum
rough step until it reaches the final Z depth.

Keep tool down determines whether or not to retract
the tool between depth cuts.

Depth cut direction: Step down sets the depth of cuts
in — Z direction, starting from the top. Step up will start
the first depth cut at the bottom of the part and adds the
cutting passes in +Z. Undercut enabled allows you to
machine undercut areas when using an undercut tool.

Linking Parameters (Fig 18)

» Select Linking Parameters from the Tree View list.

Fig 18
Vi |5
----- - Toolpath Type A \
----- v Tool e e |E il (®) Absolute
""" ++ Halder ] () Incremental
. () Assaciative o)
© Cut Parameters [] Uze clearance only at the start and end of operation
+ Foughing
Q Finizhing
@ Transitions Fetract.. (@) Absolute
() Incremental
e () Associative )]
----- Planes [wCS) Feed plane. . O Absolute
b i Caolant v (®) Incremental
< > () Aszsociative o)
Quick Wiew Settings
Tool FLAT END MI... | Top of stock.., | |00 (®) Absolute
Tool Diameter 12 () Incremental
Cormer Radius 0 | () Assaciative i)
Feed Rate 2992.54
Spindle Speed 8332
Coolant uli3
ToolLength &3 Depth.. | |60 Ot
Length Offset 2 O Incremental
Diameter OFf... 2 (O Associative 0]
Cplane / Tpl.. Top
Awiz Combin... Default (1) k Calculate depth from top of stock j
+  =edied
@ = disabled ® e} P
=
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» Change the Top of stock to 0.0 and set the Depth
to -6.0. Ensure all the values are set the same as
shown.

Absolute values are always measured from the origin
0,0,0.

Incremental values are relative to other parameters or
chained geometry.

Associative option allows you to select points from
the existing geometry from where the values will be
measured.

Preview the Toolpath

» To quickly check how the toolpath will be generated,
select the Preview toolpath icon as shown.

EICT-CE

» To hide the dialog box, click on the Hide dialog icon

as shown.
¥ W 2@

» To see the part from an Isometric view, right mouse
click in the graphics window and select Isometric as
shown.

Zoom Window
~

#~ Unzoom 80%
,@ Dynamic Rotation

[ Fit
& Top (wcs)

& Front (WCS5)
Eii  Right (WC5)

1 lsometric (WCS)

GView
M Delete Entities

’s;,’ Analyze Distance...

* Press Esc key to exit the preview.

Note: If the toolpath does not look as shown

in the preview, check your parameters again.

\? Analyze Entity Properties...

» The toolpath should look as shown in Fig 19

Fig 19

» Selectthe OK button to exit the 2D Toolpath’s - Circle
Mill parameters.

3 Backplot the toolpaths

Backplotting shows the path the tools take to cut the
part. This display lets you spot errors in the program
before you machine the part. As you backplot toolpaths,
Mastercam displays additional information such as the
X, Y, and Z coordinates, the path length, the minimum
and maximum coordinates, and the cycle time.

» Make sure that the toolpaths are selected (signified
by the green check mark on the folder icon). If both
operations are not selected, choose the Select all
operations icon.

Toolpaths v B X
*» hix ELEcolL 7 @
= YyaLQ$ | AGE-

+ Select the Backplot selected operations button.

Toolpaths T
SN nenarivie

Tx &
v A DQ S |5 Gkl

* Inthe Backplotpanel, enable Display with color codes,
Display tool and Display rapid moves icons as shown
in Fig 20

Fig 20 B ' Backplot x

T
SIDH SZIFIE

4%/ |
v i’

» To see the part from an Isometric view, right mouse
click in the graphics window and select Isometric as
shown in Fig 21

Fig 21 @ Zoom Window
j.':“) Unzoom 80%

,@ Dynamic Rotation
= Fit

M5 Top WCs)
Front (WC5)

o=
L=

|
@
[§ Right WCs)

GWiew
M Delete Entities

\2 Analyze Distance...
\:? Analyze Entity Properties...
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» To fit the work piece to the screen, if needed, right
mouse click in the graphics window again and select
the Fit.

* You can step through the Backplot by using the Step
forward or Step back buttons.

* You can adjust the speed of the backplot. a
» Select the Play button to run Backplot.

)W ied[«¢| ] [ 2]~ ]

* The toolpath should look as shown in Fig 22

Fig 22

+ Select the OK button to exit Backplot. | v

4 Simulate the toolpath in verify

Verify shows the path the tools take to cut the part with
material removal. This display lets you spot errors in the
program before your machine the part. As you verify
toolpaths, Mastercam displays additional information
such as the X, Y, and Z coordinates, the path length,
the minimum and maximum coordinates, and the cycle
time. It also shows any collision between the work piece
and the tool.

» Select the Play button to run Verify.

¥ preceion 44 14 «@» MMM R D e

» The part should appear as shown in Fig 24

Fig 24

Note: To rotate the part, move the cursor to the
center of the part and click and hold the mouse
wheel and slowly move it in one direction. To
zoom in or out, hold down the mouse wheel

and scroll up or down as needed.

+ Right mouse click in the graphics window and select
Isometric. Then right mouse click again and select Fit
to see the part in the original position.

» Tocheck the part step—by-step, click first on the Start
button.

* Click on the Step Forward to see the tool moving one
step at a time. @ PPV G

» The part should look as shown after several steps in
(Fig 25)

. Fig 25
» From the Toolpaths Manager, select Verify selected 9
operations icon as shown. .
Toolpaths - B x
Py Xk | Ty Tx ¢l 7 @
BR | YALC S 5@kl e
Note: Mastercam launches a new window that
allows you to check the part using Backplot or
Verify.
* InMastercam Simulator, verify should be enabled and
change the settings as shown in Fig 23
Fig 23
'?, E ol ¥ Verify = Mastercam Simulator \\ihsserverO6\BookDev\Production\Books\2019\Flare Training Tutonials\TT Mill Essentials\TT N
Home View Verify
=5 ﬂ; ' @ . LB " Toolpath  [J] Stock [[] wireframe [J] Machine 1 7
a @ = @ s - 4 [¥] Tool [] initiai Stock [] Gnomon  [J] Machine Housing + L"’ ¢
Backpiot Venfy Simulation Stop Too All Current Segment
Conditions ~ Components = -ce (] Fixtures Axes Operations Operation
Maode Playback Visibility Operations

90 CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.4.98



Click on the Step Forward until the toolpath is
completed.

To go back to Mastercam window, minimize Mastercam
Simulator window as shown.

5

Circle Mill Toolpath’s remove circular pockets based
on a single point. You can select either point entities or
center points of arcs. Mastercam will then pocket out a
circular area of the diameter to the depth that you specify.

Circle mill the inside hole

Toolpath Preview (Fig 26)

Fig 26

Drill Point Selection

Hover the cursor in the Toolpaths Manager and press
T or press Alt + T to remove the toolpath display.

Toolpaths (Fig 27)

From the 2D group, click on the Circle Mill icon.

Right click and select the Top view.

4 Right click and select the Top view.

0| Zoom Window
B Unzoom 80%
2 Dynamic Rotation

5 Fit

& Top (WCS]
& Front WCSl | Top (WCS)

& Right (WCS)

i‘" lsometric (WCS)

Select one or more entities to add or remove from
the features list: From the General Selection Bar,
click on the Auto Cursor arrow and select Arc Center
as shown in Fig 29

Fig 29
ik AutoCursor = ¥7 5

ik AutaCursor
+ Ol'igin
{(+) Arc Cente-lh

Select the 18mm diameter circle as shown in Fig 30

Fig 27
HOME  WIREFRAME  SURFACES SOLIDS  MODELPREP  DRAFTING  TRANSFORM  ART  MACHINE  VIEW (TOOLPATHS
= 4ol Y 5 & |55 &

Helix Bore  Thread Mill 5 Qgﬁﬁbugh Pocket Project Parallel = Curve Swarf Milling Parallel

2D b Multiaxis

» The Toolpath Hole Definition should appear as shown :
in Fig 28 Fig 30
oz O O
€ < L3 € > » >

SELECT THIS

CIRCLE

Selection [EGEENN)
_) Top of Nt
® Bottom: of list
Above selected

Features
} R Selected Order
Selected Sort
Insert point:
2D Sort
Rotary Sort
Cross Sort

Toolpath hole definition
Sort
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* The Point will be displayed in the Features list as
shown in Fig 31

Fig31 Toolpath Hole Definition ? X

Selection QAtelElls=le]

Features -

Point 1

« Select the OK button to finish the selection and exit

Toolpath Hole Definition.

* In the Toolpath Type page, the Circle Mill icon will be

Select a 6mm Flat End mill from the library and set
the Tool parameters (Fig 32)

» Select Tool from the Tree View list.

Select ibrany tool..

» Click on Select Library tool button.

» To be able to see all the tools from the library, disable
Filter Active.

Filter__
ilter Acthve
260 of 280 tools

» Scrolldown and selectthe 6mm FlatEndmill as shown.

» Select the tool in the Tool Selection page and then
select the OK button to exit.

* Inputacommentand make allthe necessary changes,
as shown in Fig 33

selected.
- =
i + = |
Drrill Circle il Point Helix Bore Thread Mill
Fig 32
# Assembly.. Tool Name Holder Name  Dia. Corr. Length #Flut. Type Rad..
i 5 - FLAT END MILL=16 - 16.0 {IRI] 26.0 4 End.. MNone
5 == ENDMILLWITHRADIL.., - 100 1.0 16.0 4 End.. Com.
i 5 i END MILLMWITHRADIU.. - 4.0 0.2 7.0 4 End.. Com..
i 5 = FLAT END MILL-12 = 120 oo 19.0 q End.. MNone
'] 5 FLAT END MILL-B il il 4
i 5 e END MILLMATH RADILL,  — 16.0 20 26.0 4 End.. Com..
il 5 e END MILLWITH RADIU... = B.0 1.0 100 4 End.. Com..
Fig 33
Tool diameier &0
# Agsembly., ToolMNams HolderM..  Dia Corr. | ;
T [ FACEML. - ED0 00 Carner raiius: 00
B Z = FLATEM.. - 120 00 1
| FLATEM.. — 6.0 ] Taal name; |FLAT EMDMILL -&
Tool# 3 | Langth offsat: |3
Head# 0 Diameter ofsct |3
[ JRCTF Spindle direction: | T
5 % Fazd rats: I3151-4B | Spindle spesd: |17"3255
EPT: [0.0442 Co | 3360055
Flight-click tar aptians :l I:
Flunge rate: (10000 Fefrac rafe 20000
EFurce tool chenge E‘RBpid Fetract
_mmem_ ~
Circle mill the insids hals.
] To batck
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Cut Parameters Roughing

» From the Tree View list, select Cut Parameters and + From the Tree View list, select Roughing and enable
ensure the settings appear as shown in Fig 34 it. Set the Stopover to 50%, enable Helical Entry, and
specify the other parameters as shown in Fig 35

Fig 34 s Toakath Tupe A
bt Teal
bosi gl Cornpersation diectice | Left W Ej
B B ; Start anale IR
Pk R avsghing Tip comp: Tp e _ﬂi_
i & Finishing
i & Tiawitions
Depth Cuts
oo Break Through

wo Lirkng Parameters
i Home / Aef. Foniz

< Planes wCS)
feeec Coolant v
< >

Quick ¥iew Setlings

Toal FLAT END M.
Toal Diameter &

Corner Radiuz 0

Feed Rala 5146

Epinde Speed 17825 l Stock toleawve on walk: 0o
$zz:ﬂr‘gh ;f,f Stock to lesve on loois [z
Length Offzet 3

Mirimurm radiue

Maamum radius

F
XY clearance |.5.U
Z clearance | 20

Phungs angle 130

] Output 30 arc entiy motion
[ ance 0025
If helix fails
(®) Plirge (O Skip
Stopover sets the distance between cutting passes in Helical Entry creates a helix at the center of the circle
the X and Y axes as a percentage of the tool diameter. to begin the roughing motion. If this option is turned off,

the tool plunges to start the toolpath.
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Depth Cuts

» Make any necessary change as shown in Fig 36

Fig 36

jf Toolpath Tuoe ~
- Tool
Halder

[epth cuts

Sock
- Cut Parameteis

( Wan rouch step: |12-D )

& Firishing
& Transtions

8 Frich oot

Liepih Cuig

]

4 Break Though
Lnking Paramelers

Gnith sep:

Home ¢ Rel. Poink:

[] Eeep taol down

Flanes [WCS]
< Coolart W

< > [ Subgrogram

Quick View Setthgzs Lhzcire

Tod FLAT EMND M.
Todl Diameter 5

Cormer Radice 0

Fead Rats 215148
Spinde Speed 17525
Caclant nl3

Tod Length 57

Lesgth Offset 3
Diameter Off.. 3
Cplar / Tpl.. Top

Az Combin... Diafaulk[1]

[iepth cuk direchion
(®) Step down

W = edied
@ = disabled

Irzremental

O Stepup

[ Undeicat [undarzut taal ariy|

[ T apoied wals
i ot i)

[v] %

D

o

Depth Cuts sets the steps the tool takes along the
Z axis. Mastercam will take the total depth and divide

Linking Parameters

it into separate depth cuts. Mastercam never performs
unequal depth cuts.

» Select Linking Parameters from the Tree View list.

* Change the Top of stock to -6.0 and set the Depth
to -24.0. Ensure all the values are set the same as

Max rough step sets the maximum amount of material
removed in the Z axis with each rough cut. Mastercam will
calculate equal rough cuts no larger than the maximum

shown in Fig 38

rough step until it reaches the final Z depth.
Set the Break Through

From the Tree View list, select Break Through and set
the parameters to completely cut through the material
by an amount that you specify as shown in Fig 37

Fig 37

Break through

Ereak through
arnaunt

)

94
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c | (@ Abeoute
| — Dearaca. | |B00 \;
) Incremental
) besocidive o e @

[ Use cleaiance ony at the stait and end of operstion

(® Hhaclute

) Incremental

() Aesocidtive o (t"j

Fiehact.. 250

|— Faadplanea] |50

|’ Topofehade | |60 ® phsdute

) bedute
(® Incrmental
Cl fesocidtive w

L

) Incremental
O dssoctive (0] W

| (@ Abedute
" () Incremental

) msocisties (0 45 @“j

_ Degh.

Absolute values are always measured from the origin
0,0,0.

Incremental values are relative to other parameters or
chained geometry.
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Associative option allows you to select points from the
existing geometry from where the values willbe measured.

Preview the Toolpath

» Select the Preview toolpath icon as shown.

Yl ®

» Click on the Hide dialog icon as shown.

1T

» To see the part from an Isometric view, right mouse
click in the graphics window and select Isometric as
shown.

| Zoom Window
£ Unzoom 80%
,:) Dynamic Rotation
;—;} Fit

&7 Top pwCs)
&) Front pWCs)
(§ Right (WCS)

(1] |sometric (WCS)

GView 3
X Delete Entities

”;? Analyze Distance...
\? Analyze Entity Properties...

* The toolpath should look as shown in Fig 39

Fig 39

* Press Esc key to exit the preview.

Note: If the toolpath does not look as shown
in the preview, check your parameters again.

» Select the OK button to exit the 2D Toolpaths - Circle
Mill parameters.

Verify the Toolpaths

» From the Toolpaths Manager, click on the select all
operations icon.

@‘\ » fx = i,

» Click on the Verify selected operation icon.

Py Xy | Th Tx D
* For information on how to set the Verify parameters
and how to simulate the toolpath,

» Disable Wireframe as shown in Fig 40

Fig 40
= T
“'1.". § 8o s Werify Mastercam Simulator \\ihssenverD6\BookDev\Production'\Book=\2019Fare Training Tutorals\TT Mill Essentials\TT |
| Tooipati FOCk ] Wirefra *
% ﬂlm @ @ | ? ooipath  [J] Stock _| Wireframe E' # /’,//J
el = | P “ [] Tool [] initial Stock [¥] Gnomon schine Ho + s
Backpiot Venfy Simulation Stop Tool = S Al Curent  Segment
Conditions ~ Components ~ = [J] Fixtures J] Axes Operations Operation
Mode Playback Visibility Operations
» Selectthe Verify tab, and enable Color Loop as shown
in Fig 41
Fig 41
Rome View venfy
i? " "~ Points ' B | - 2| R -
9 DB D i 33 F. O O»
ﬁg d/.} ww e e 80y HOX | 4~
Color JColision Matedal | Show Resiict StopResmid _. Compare Keep Remove % Aocurate Reset  TUrDO
Checking Cutting = | Edoes Drewing Drawing < Enablevectors Chips Chips &ma | Zoom Zoom [Node

Note: This option will change the material
removal color. This can be set based on the
operation oronthetoolnumberusedto machine
the part. This makes it easierto spotif youforget
to leave the stock in the finish operations

» Select the Play button as shown.

Performance

brecision |44 |4 «@ P M PM R s
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* The part will appear as shown in Fig 42

Fig 42

» TogobacktoMastercamwindow, minimize Mastercam
Simulator window as shown.

6 Spot drill the 6mm holes

Spot Drilling the holes allows you to start the hole. In this
operation, we will use the spot drill to chamfer the hole
before drilling it.

Toolpath Preview:

» Selectalltoolpaths and press T to remove the toolpath
display if needed.

Toolpaths

* In the 2D group, select the Drill icon as shown
in Fig 43

Fig 43
HOME WIREFRAME SURFACES SOUDS MODEL PREP DRAFTING TRAMSFORM ART MACHIMZ VIEW
P % 2 - y - = & £ — -
S| al8 8 9§ 53 8 b S 4
Lofted Ruled Dirill Circle Mill. = OptiRough Pocket Project Parallel ¥ Curve Swarf Milli... Parallel Dr
2D 3D Multiaxis
* In the Toolpath Hole Definition panel, choose the
option Mask on Arc. (Fig 44) Fig 45
Fig 44 L
9 Toolpath Hole Definition r X%
Selection EANVELT]
Features -~
«
SELECT g
THIS ARC MAKE A WINDOW z
=

"lg {2 [

Note: Mask on Arc is a tool for selecting arcs
whose diameters match the one that you select

* Release the left mouse button and click it again once
you have created a window encompassing the entire
part.

within a specified tolerance.

* Hover the cursor above the center of the geometry
and scroll down the mouse wheel to un zoom the
geometry as shown in Fig 45

« Select an arc to match: Select one of the four arcs
as shown in Fig 45

+ Draw a window to select entities: Left click in the
upper left corner of the graphics window, hold the left
button down and drag a rectangle to the lower right
corner of the part to include all entities, as shown in
Fig 45

Note: Only the four arcs that have the same
diameter will be selected. The order in which
the holes are selected follows a zigzag pattern
as shown in Fig 46

Fig 46

TJ20N2498JS
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To change the order in which the holes are drilled,
in the Toolpath Hole Definition click on the Selected
Order and select the Point to Point icon as shown in
Fig 47

Fig 47
Sort o
¥
e )
Mo o
Selecte..,
2D Sort
X+ ¥+ Xz Y- X-¥e X-¥- X Zig+..
o
T 7 B8 N W
X Zig+ Xog-., XZig-Y- ¥+ B Y+ X-
! t |
Wi N i tH
*
¥- XK= Y- X- Y Zig=... YZdg+.. YIg-
FI' f | Point 1o Point
Y Zig- X- N Font tﬁ

The system will prompt you to select the start point.
Reselect the first hole as shown in Fig 48

START POINT

Fig 48

SELECT THE

TJ20N2498JT

The order in which the holes will be drilled should look
as shown in Fig 49

Fig 49

TJ20N2498JU

» Select the OK button in the Toolpath Hole Definition
panel to accept the 4 center points.

» In the Toolpath Type page, the Drill toolpath should
already be selected.

©® B E }
Circle Ml Prant Heh; e Thread Mil
Select a 20mm Spot Drill from the library and set the
Tool Parameters

il

» Select Tool from the Tree View list.

Select librany toal...

» Click on the select library tool button.

+ To view only the spot drill, select the Filter button.

=D

E Filter Actne
260 of 260 iools

* Under Tool Types, select the None button to unselect
any unwanted tool.

* Hover the cursor over each icon and the tool type will
be displayed. Choose the Spot Drill icon as shown in
Fig 50

Fig 50
(oo
;
. - b4
= i
51 g 22 8
g k3 2
S & O
g o
: & 2
=
. ! zmgg .
= = X =
2 e 3 f fooo ¢
2R 2 E
_ﬂ. >
| | (o | e =
e 5
= = D = | 'g =
i 52
— :ﬁ_- = _E,-E
= = > == ER
- 5 = =
Sl e = §
: ¥
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Select the OK button to exit the Tool List Filter dialog
box.

At this point you should only see Spot Dirills.

» Fromthatlist selectthe 20mm NC Spot Drill as shown
in Fig 51

Fig 51
Tool Mame

MCSPOT DRILL-12
NCSPOT DRILL-8
HNCSPOT DRILL - 16
NCSPOT DRILL-20
NCSFOT DRILL-10
MCSPOT DRILL -6

#
12
12
12

Assembly..

12
12

o & F & 4

Holder Mame

Bad...
Mone
[None
Mone

Dim
120
ao0

16.0

Corr.
0o
0o
oo

Length # Flut..
oo 1

2210
3410

Spat.
1 Spot..
1 Spat.
1 Spot
1
1

MNona

Mane
Mone
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0.
oo

260
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Spot..
Spot.

Select the tool in the Tool Selection page and then
select the OK button to exit.

Input a comment and make the necessary changes
to the Tool page as shown in Fig 52

Set the Cut Parameters

» Select CutParameters and make sure the parameters
are set as shown in Fig 53

&7 1D Toolpaths - Dmll/ Grcles Simple dnll - no peck

Fig 52
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Drill / Counter bore is recommended for drilling holes
with depths of less than three times the tool’s diameter.

Dwell sets the amount of time in seconds that the tool
remains at the bottom of a drilled hole.

Linking Parameters

» Choose Linking Parameters and ensure Clearance
is enabled. Set the Top of stock and the Depth to
Absolute and 0.0 as shown.

» Select the Calculator icon on the right hand side of
the Depth icon as shown in Fig 54

Fig 54

— =0 (®) Absahste
. ) bncramenial

(O Associative

[T Uge clearance ony at the stat and end of opesatior

(@) Abwohite
() bncrementa
(O Asvociative

Rehact . &0

| (®) Absohse
() Incramenial
(O trevociative

Topoisock. | |00

Depth.. o | @ Absohie
() Incramental
() Aazocistve
| Subpsoigram

Absokie neiemznial

Calouate deplh from bop ol Eock

+ Togeneratea1.0 chamfer, inputthe following equation
in the Finish diameter area: 6+1 (diameter of the
finished hole + 2 X the chamfer size) and hit Enter to
calculate the Depth, as shown. Make sure that Add
to depth is enabled.

Depth Calculatar b

[l Use curventtanivalues
Tonl diameler 200

Toolipncludedangle =04

Girush cliarm gler Eﬂ'_il _)

Tanltip ciameter flaton iy 00

&) Adel o dlenth Mapth <1000

() Daratite deph

[v1[x ][ =

» Select the OK button to exit the Depth Calculator.

v
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* Youwillnow see the Depthfor this spotdrilling operation

is updated after we specify the finish diameters of the
holes including the chamfer. Change the rest of the
parameters as shown in Fig 55

Fig 55

S Conaie. |5gu i@mbsolu!e
" (O Incrementa
() Associalive

[ Use clearance only at the start and end of operation

Revact. | 250 | @Absokie

(O Incremental
() hgsociative

Top of stock... 0.0 (® Absohite
. ) (rl Incrementsl

() Associalive

Degth. . |‘J.5 | @ absoute
= O Incremental

() Assacialive

] Subprogram
Absolite Incremental

Calculate deplh from top of stock

Preview the Toolpath

» To quickly check how the toolpath will be generated,
select the Preview toolpath icon as shown.

L Hm‘-j

+ to review the procedure.

» The toolpath should look as shown in Fig 56

Fig 56

» Press Esc key to exit the preview.

Note: If the toolpath does not look as shown
in the preview, check your parameters again.

Select the OK button to exit the 2D Toolpaths - Drill/
Circles Simple drill - no peck parameters.
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Verify the toolpaths (Fig 57)

+ From the Toolpaths Manager, click on the select all
operations icon. @

v Hix ELE o

« Click on the Verify selected operation icon.

» to review the procedure.

Fig 57

-

To go back to the Mastercam window, minimize the
Mastercam Simulator window as shown « -

7 Drill the 6mm holes
In this step, we will drill the holes to a specified depth.

Toolpath Preview Fig 58

Fig 58

>

* In the Toolpath Hole Definition panel, choose the

option Copy previous points icon as shown.

Toolpath Hole Definition 7 X

Selection JEGYEL
Features A

Pomt 1
Point 2
Pont 3

":‘@T_..I |

* Move the cursorin the Toolpaths Manager and press
Alt + T until the toolpath display is removed

TOOLPATHS
» From the 2D group, select Drill. (Fig 59)

» This option will automatically select the 4 holes from
the previous drill operation.

» Select the OK button in the Toolpath Hole Definition

panel to accept the 4 drill points.@@m

* In the Toolpath Type page, the Drill toolpath will be
selected as shown.

8 B B
Circle Mil Foirt Helix Bore Thiead Mil

Select a 6mm Drill from the library and set the Tool
Parameters

f J".J",

» Select Tool from the Tree View list. SRS ok

» Click on the select Library tool button.

+ To view only the drill tools, select the Filter button.

[V Filter Active

427 of 427 taols

* Under Tool Types, select the None button and then
choose the Drillicon. Underthe Tool Diameter section,
select Equal and input a value of 6.0. (Fig 60)

Fig 59

FILE HOME SURFACES SOLIDS

$

Lofted

WIREFRAME

MODEL PREP

. &

= CptiRough Pocket

DRAFTING TRANSFORM  ART  MACHINE VIEW
= = [ T = &
Project Faraliz| - Curve Swart Milli... Parallel 1]
30 Multizxis
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Fig 60

Tool List Filter s
Tool Typas Tool Diamatsr
i e b = e
y A u H ﬂ u # Fadivs Type
= By — [ Mome ] comer [ Full
® 0 |
g ! u u r w Tool Matensl
H H r| & HSS [~ Caramic
i 5 =
! . . 1 [ Corbida [#|UserDet 1
Al [ Ti Canted [w]User Det2
Cperafion masking init masking All None Copyy job setup mal
"N.u upeq:rhr.\n mn:s.i-qng » .P-l;:unrt.mns.ir.l.ng o
Fasetall ¥ ® 7

Select the OK button to exit the Tool List Filter .

panel.[ ] (Fig 61)

At this point you should see a 6mm HSS/TIN Dirill.

Fig 61

Cor.x
(R
0o

Dia. Length #Flut.. Twpe
480 Ll

350 1 Dinll

# Assambly.. Tool Mame Holder Name

HSS/TIN DRILL 8xDc-6 0
SOLID CARBIDE DRILL

6.0

Rad....

Mone
MNaone

+ Make the necessary changes to

Select the tool in the Tool Selection page and then
shown in Fig 62

choose the OK button to exit.

the Tool page as

Fig 62 e
; ¥pa
| @ Tool el |60
# 1. TeolMame Halder Narma cadiga: 010
Stock B 1 = FACE MILL - 5058
Lo Cul Parmeters B 2 FLATEND ML -12 Testnare [HES/TH DRILL D 6D |
& Linking Parsmabsts B 3 FLAT END MILL - & E
i Tig Comp | - WL SPOT DAILL - 20 Troal#: |5 Length oifses |5
PP i I HSS 1IN GHIL Bl
Headt [0 | Dameksralfset 0
Planas QACS]
Coolant
Canned Taxl
: Mise Valies
(=] Bz Contral Spindediecion (CW  w
A Combirafion :
oty Axis Control Feedrabe 206004 |  Spindle speed: [1703
© ) . e
L1 e sy 0368 J21m4a
Quick View Selings R £RT cs |
Toad HE5/TINDRI . Puraz rata 1000 Fetiactrat: 0000
Taol Diameter B Select fbrany bool., ] Filter ticke Fiksr.
Comnet Fadius 0 [CFeres bool change lapid Fehact
| Fesd Rt 2E6.104 — —_—
Spnde Spaad 1703 Commenl
Coclan of Dl s thvcugh hales ','
Tool Length 93
| Length Diffzet 5
Dizmedter OH... 5 [l Tabach
Colane / Tol.. Tap
| iz Combin. Diefouk (1]
| Tipeome  On
< = aditad
S x |2

Note: The Feed rate, Plunge rate, retract rate,
and Spindle speed are based on the tool
definition as set in the Tool Settings. You may
change these values as per your part material
and tools.
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Cut Parameters

+ Select Cut Parameters and change the drill Cycle to
Peck Drill as shown in Fig 63

Fig 63
Toopath Type

e Goe [ 3 FeckDil ]
_— Peck {an

Subsequent oech oo

B— Linkig Paramebers
{14 Vift Cerup ‘et clesrance oo
Home / Ref. Poines
letrach amount no
Plares [WCS)
Coclant | Lo
Canned Text
Misc Values Shilt oo
(=~ g Contiol
i s Combmation
i Flotary iz Control

Quick View Settings
Tool HSS/TIN DRI...
Tool Diamster &
Comet Aadius 0
Fead Fate 206104
Spinde Speed 1703
Coolant o <
Toollanglh. .83 200l parametar 15
Length Offzel  ©
Diameter Dff.,. &
Cplare / TRl Top
Az Combine,, Defeul (1]
Tip comp Off

sk}

og

oo

i1}

v = edied

© bl [v]% 'Q ?

Linking Parameters

* Choose Linking Parameters and set the Top of
stock to 0.0. Input a Depth value of -24.0 as shown
in Fig 64

Fig 64 [ Cesonce. | (300 | @absobie

) Incremendal
() iz pocaative o 'I:{;r[' | @
[ ] Use clearance anfy &t the st ad end of opesation

i Fetiacl.. |?§“— () thsahie

) Inzremental
) Kespesate ) i @

Top sk | [l | ®abotse

1 Inzremental
(1 Aesncaative ] }J:f[ @

| beph. | [2600 | Ohbeoe
B 18) |nzremental
() dsscialive iy [ @

[ Subpiogram
Abzoie Irzramental

Caleilsbs deplhy from bop of sinck
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Set the Tip Compensation
» Select Tip Comp and enable it.

» Set the Breakthrough amount to 0.25 as shown in

Fig 65

Fig 65
9 e Teiclonih T
«+ Tool

b Shock
Lo Cut Parameters
=% Linking Parameters

Home / Ref. Paints

Planes [wT5]
Coanlari
Canned Text
Misc Values

Rotary &xis Control

WA T
Halder R

Breakthrough

amounk

Froeeni Tip kength

- Axis Coniol <_> i
Axis Combination |

Tool diameter 610

lo2s | )

1.802682

1180

Tip angle

Preview the Toolpath

» To quickly check how the toolpath will be generated,
select the Preview toolpath icon as shown.

L AT CLE

» Click with the mouse wheel and drag to slightly rotate
the part.

» The toolpath should look as shown in Fig 66

Fig 66

Verify the toolpaths (Fig 67)

+ From the Toolpaths Manager, click on the select all
operations icon.

o ihix ELE

» Click on the Verify selected operation icon. to verify
the tool path

» Press Esc key to exit the preview.

Note: If the toolpath does not look as shown

» To rotate the part, click in the center of the part with
the mouse wheel. Hold down the mouse wheel and
slightly drag the cursor to rotate. (Fig 68)

in the preview, check your parameters again.

» Select the OK button to exit the 2D Toolpaths - Drill/
Circles Peck drill - full retract parameters.

Fig 68
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* To go back to the Mastercam window, minimize the
Mastercam Simulator window as shown.

8 Chamfer the large hole

Chamfer Toolpath automatically cuts a chamfer around
a contour using a chamfer mill.

Toolpath Preview: (Fig 69)

Fig 69

Chain selection

A Chain of entities consists of one or more entities linked
togetherin order and direction. The distance between the
endpoints of two consecutive entities of the chain has to
be equal or less than the chaining tolerance (0.0001). In
an open chain, the start point is placed at the end of the
chain closestto the selection pointand the chain direction
points to the opposite end of the chain. See Help for more
information on chaining.

* Hoverthe cursorin the Toolpaths Managers and press
Alt + T to remove the toolpath display.

TOOLPATHS

*  From the 2D group, click on the upper arrow until the
Contour toolpath appears as shown.

Note: The Chain button is enabled in the
Chaining dialog box. This lets you chain the
entire contour by clicking on one entity.

» Select the chain and ensure the chaining direction is
the same as shown in Fig 71

Fig 71

Select the chain here

+ Select the OK button to exit the Chaining dialog

box. E

* Inthe Toolpath Type page, the Contour toolpath should
already be selected.

L_"|

I
™ B = 0 |
Cirtesur Pocket Facing Shat roill todel Chamber
e

Select a 10mm Chamfer Mill from the library and set the
Tool parameters

« Select Tool from the Tree View list.

Click on the select library tool button.

+ Click on the Contour icon. (Fig 70) Select lisrary tool.
F|g 70 m HEME WIREFRAME SURFACES SOLRS MODEL PREP DRAFTING TRANSFORM ART MACHINE WIEW TOOLPATHE
3 F= 7% 1 5 —— W = 8 "‘
el 1 ] y
|. o B 3 S 9 5 S > & & W
Contodr Ok Doymianic o Fata OptiRoush Pockst Projact Pazzlal Curnve Swaarl Miing Paraikal Dl
20 =] Peluiltiasis

» Leave the default settings in the Chaining dialog box
as shown in Fig 72

Fig 72 ¥

— T

| Cwat

oD
QD | Dx
e

Inside

T T
]

104 CG&M : TDM (Press Tools, Jigs & Fixtures) :

+ To be able to see just the spot drill, select the Filter
button.

Filter.. |

[ Filtsr Active
280 of 280 tools

* Under Tool Types, select the None button and then
choose the Chamfer mill icon. (Fig 73)

» Select the OK button to exit the Tool List Filter dialog
box.

» At this point you should only see a list of chamfer
mills.

* From the Tool Selection list, select the 10/90DEG
Chamfer Mill. (Fig 74)

(NSQF - Revised 2022) - Exercise 2.4.98



Fig 73
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exit. (v operation only. For chamfer toolpath, we only
* A warning message mightappearonthe screentelling need a finish operation.

that the tool selected is not defined as being capable

of both roughing and finishing.

Select the OK

button to continue.

Input a comment and make the necessary changes

as shown in Fig 75
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Cut Parameters (Fig 76)

+ Select the Cut Parameters page and change the
Contour type to 2D chamfer.

* Input a Chamfer width of 0.5 and a Bottom offset of
1.0 as shown.
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2D chamfer cuts chamfers around a contour

Chamfer width sets the chamfer width. Mastercam
measures the width from the chained geometry adjusted
by the cutdepths defined on the Linking Parameters page.

Bottom offset is an amount to ensure that the tip of the
tool clears the bottom of the chamfer.

Roll cutter around corners inserts arc moves around
corners in the toolpath.

None guarantees all sharp corners.

Sharp rolls the tool around sharp corners (135 degrees
or less).

All rolls the tool around all corners and creates smooth
tool movement.

Depth Cuts

» Select Depth Cuts and disable it as shown.

- CutFammesr

”
=T T
@ Brzak Timugk

Lead in/Out

» From the Tree View list, select Lead in/Out. Change
the Lead in /Out parameters and input an Overlap
value as shown in Fig 77
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Lead in/Out allows you to select a combination of a Line
and an Arc at the beginning and/or end of the contour
toolpath for a smooth entry/exit while cutting the part.

Length is set to 60% of the tool diameter to ensure that
the linear movementis greater than the toolradius in case

Cutter Compensation in Control was used.

Radiusis setto 60% of the tool diameter to ensure thatthe
arc movement is greater than the tool radius to generate
an arc output.

Overlap sets how far the tool goes past the end of the
toolpath before exiting for a cleaner finish.

Multi Passes (Fig 78)

» Select Multi Passes from the Tree View list. Disable
Multi Passes as shown.

Toalpah Tvpa -~
w Toal
Hal des Pt Fazoas

B » Cul Priamters 3
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< Lead Inf0uw
-.¢» Fak Thinyg
Nlﬂi F‘tﬁls:‘-

Linking Parameters

» SelectLinking Parameters from the Tree View list. Set
the Top of stock to 0.0 and the Depth to 0.0 as shown.
Enable Clearance if needed, and set it to 50.0.
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Preview the Toolpath

» To quickly check how the toolpath will be generated,
select the Preview toolpath icon as shown.

¥ W W@
» See Page 68 to review the procedure.

» The toolpath should look as shown in Fig 79
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Fig 79
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* Press Esc key to exit the preview.

Note: If the toolpath does not look as shown
in the preview, check your parameters again.

+ Selectthe OKbuttonto exitthe 2D Toolpaths - Contour
parameters.| v |

Verify the Toolpaths

» From the Toolpaths Manager, click on the Select all
operations icon. @,‘ f T "~

» Click on the Verify selected operation icon.

» Verify the toolpaths,
* The part will appear as shown in Fig 80

* TogobacktoMastercam window, minimize Mastercam
Simulator window as shown.

9 Machinethe chamfers atthe corners using contour
toolpath

In this step, you will machine the corners of the part using

» To select only one entity at a time, select the Single
button in the Chaining dialog box as shown below.
(Fig 83)

Fig 83 T —

* Right mouse click in the graphics window and select
the Top view as shown.

5] Zoom Window
jE. Lnzoom B0%
@ DynamicRatation

B Ft

= Top (NCS)
& Front (i)
o Right (WS

] T=ometric WIS)

Top (WES) |

» Select the chains and ensure the chaining direction
is the same as shown in Fig 84

Contour Toolpath. Note: Select the contour as shown in Figure:
Toolpath Preview: (Fig 81) 10.0.1 to ensure that the chaining directions
for all four chains are correct. Use the Reverse
Fig 81 button to flip the chains if needed. The green
color arrow shows the chain’s start location
and the red color arrow shows the end of the
chain. The chain selection arrows will disappear
when you select the next chamfer.
Fig 84 (Saectmeietere ] [_Selelc*t_:ﬂeline here )
+ To remove the toolpath display, hover the cursor in ““
the Toolpaths Manager and press T until the toolpaths
disappear or press Alt + T.
TOOLPATHS
O] O,
* From the 2D group, select Contour as shown in i Y iy =y .
Flg 82 (_select the line here | [ Selectthe fine hers |
Fig 82 FILE O WIREFRANE LT ALES SDLDs MODEL PREP SEATNING TREMSFCF ART IS E WIEW DCLPATHE
= == — : > - =
BB 3 5 - &% 5 S S 5 S
Lartonr Dyramic.. DymamioC. Face CptiRragn Prkes Progect Paraliel Curas Sevart Mikng Parsd k=]
28] =1 Flutimes
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» Select the OK button to exit the Chaining dialog

box.

» In the Toolpath Type page, the Contour toolpath will

|

Model Chamies

be selected.

1 |
Focks

Facirg

Shot el

Select the 12mm Flat Endmill and set the Tool
parameters

+ Select the 12mm Flat Endmill and make all the
necessary changes as shown in Fig 85
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Cut Parameters

» Select the Cut Parameters page and change the
Contour type to 2D as shown in Fig 86
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Compensation type allows you tochoose the compensation
between Computer, Control, Wear, Reverse wear or Off.

Compensationtype setto Computerinstructs Mastercam
to compute the compensated toolpath and does not output
control codes for compensation.

Roll cutter around corners inserts arc moves around
corners in the toolpath.

Internal corner rounding radius allows you to enter a
radius value to create a smoother tool motion in sharp
corners. Corner smoothing reduces tool wear and makes
your tool motion more efficient.

External corner break radius allows you to enter a radius
value to break external sharp corners defined within a
chain to create a smooth, rounded corner.

Stock to Leave on walls/floors allows you to enter a value
to leave material for a finish toolpath.

Depth Cuts
» Select Depth Cuts and enable it as shown.

+ Make sure that the parameters are set as shown in
Fig 87

Fig 87 | oalcalh 1yps #
< Tl
Helder

< Lt Parameers

| Laad Tl Ch‘lau weugh dep:
-3 Heeak Though
! MUt Pt £ Firiah cuks:
[#1- 3 Tahs
_irkivg Paramesters
Hame ! el Foin Firish sher

e Flles f Talerance

Sl [WEE]

Codlnt - .
< > S wprogam

Cluick Visd Sertirgs
I oal FLAT EMD M.
Tool Diamete 12
Corre Hadhe: 11
Feed Fale s P
Snrdle Sread AF3F

[=pth cul dreclion

) Slzp down

MCIETENA

_J5fenup

[ edercul fundancut ool orly)

[i=plh cularde
) By oo

(T Bpdepeh

[ Tapered wals

Lead in/Out

» SelectLead in/Out from the Tree View list. Make sure
the parameters are set as shown in Fig 88

Adjust start/end of contour moves the starting/ending
position in open contours by adding (Extend) or removing
(Shorten) the specified length.

Fig 88
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Linking Parameters

» SelectLinking Parameters from the Tree View list. Set

the Top of stock and the Depth as shown in Fig 89
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Preview the Toolpath Verify the toolpaths

» To quickly check how the toolpath will be generated,
select the Preview toolpath icon as shown.

VHE®=

+ to review the procedure.

» The toolpath should look as shown in Fig 90

Fig 90

* Press Esc key to exit the preview.

Note: If the toolpath does not look as shown
in the preview, check your parameters again.

» Select the OK button to exit 2D Toolpaths - Contour

To Verify the toolpaths, to review the procedure.

Ensure all operations are selected; if not, use the
button select all operations in the Toolpaths Manager.

Right mouse click in the graphics window and select
the Isometric option.

L-_i ZOoan ™R dw
&= Urizoam 82

.%- Cynsmic Rotation

E

7 Top OWCH
BT Front (s
R s

E—: leomatric (WCS) :j

Eew L4

Ll

M Celeie Enbite:

W Anahze DEENE.,
WY inakza Entiy Droportias, .
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* Your part will appear as shown in Fig 91

Fig 91

* Togobacktothe Mastercamwindow, close Mastercam
Simulator window as shown. - =

10 Post the file

« Ensureall operations are selected. If not, use the button
Select all operations in the Toolpaths Manager.

» select the Post selected operations icon from the
Toolpaths Manager as shown.

Note: The HLE/Demo version of Master cam
does not support post processing. The G1
button does not work and no G—-code can be
created in the HLE/Demo version.

NC file enabled allows you to keep the NC file and to
assign the same name as the MCAM file.

Edit enabled allows you to automatically launch the
default.

Prist pemaesaing b
[C] it b custeennemif i desse nprinr T ]
[ HC il
(I Cusmte fAED
|i-.l":|3lc HC salaiiooan:
LHLE

I:IBI. ¥ b maching AT U T

|'_'i HC iz

O i Edl

* In the Post processing window, make necessary
changes as shown.

Toolpaths * i x
R ik BuEE)L 7@
BER a4 - ¢

» Select the OK button to continue.

. Save the NC file.
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3D machining

Objectives : At the end of this exercise you shall be able to

e prepare 3D solid model

» perform 3D rough milling operation on the solid model

» perform 3D finish milling operation on the solid model

* generate the programs for the roughs and finishing tool paths

10 30 10
=]
I3
K R5X8 \ / \
e
60 70
FRONT VIEW SIDE VIEW
TOP VIEW ISOMETRIC
VIEW
1 60X70X42 - CI BLOCK - - 2.4.98
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME
3D MACHINING
% CODE NO. TJ20N2498E2
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Prepare a 3D model

1 Double click and open master cam software (Fig 1)

Fig 1
X OHE-@REFT 9 s
HOME | WIREFRAME | SURFACES 50LIDS MODEL PREP DRAFTING TRANSFORM MALCH
+ 'G)' " /7 Line Parallel @ " Are 3 Points / I:I A
.. 7 |, Line Perpendicular T Arc Tangent
Faoint Bolt Line T Circle TS : Spline Rectangle Create B
Position= Circle = Endpoints - Line Closest = Center Point \_/ Circle Edge Point = panual - - Letters
Points Lines Arcs Splines

Solids v o X
SERRDOOC IS X@

2 Select wireframe option (Fig 2)

AOAR-BRED - Mastercam Design 2019 - 8 x
HOME | WIREFRAME & ~SURFACES  SOLDS  MODELPREP  DRAFTING  TRANSFORM  MACHINE  VIEW 1Y MasTERCAM @) &
s A0 w | | | ~ =
+ & 7 / Line Parallel @ e poins / O A @ IE b & ' &; & 6@ y >\\< r e |_,| Y D
Lol I _|._Line Perpendicular T Are Tangent == Combine Views
Point  Bat Line . Cirdle . Spine  Rectangle Create Sounding Sinoustte Tum Relief Rasterts Cume CuveAll Cume  TrmBresk Diide Filet Chamfer Offset Project )
Position~ Cirdle | Endpoints - Line Closest = Center Paint || Circle Edge Foint * \fanual - ~  |letters Box  Boundary Profile Groove Vector ~OneEdge Edges Slicer  Extend~ Entities~ Entities~ - Y1 Refit Spline ~
Points Lines Arcs | Splines | Shapes Curves | Modify

Solids - 1%
SEHERBRICHHBXO

= ) (e ) ORISR

L]

Toolpaths | Sofids | Planes Levels Recent Fundtions Top

CPLANE:  TPLANE:
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3 Select rectangle (Fig 3)

Fig 3

ADEE-BRTE 90
WIREFRAME |

Mastercam Design 2019

- 8 %

HOME SURFACES ~ SOUDS ~ MODELPREP  DRAFTING  TRANSFORM  MACHINE  VIEW MY MasTERCAM @) &
ot s | FAD EELY @@ Y X HYgm-
| Are Tangent = s Combine Views
i Spline Ret le Create Bounding Silhouette Turn Relief Rasterto Curve Curve All Curve  Trim Break Divide Fillet Chamfer Offset Project
Pl @ @@ | Circle Edge Point ~ | pManual = - Letters  Box  Boundary Profile Groove Vector — One Edge Edges Slicew  Extend~ Entities~ Entities~ - Izl Refit spline ~
Basic Arcs Splines. Shapes. Curves Modify
St Faints
L= 3
Dimensions
Width: 0.0
Height 00
Settings.
[ Anchor to center
[ Create surface

Toolpaths | Solids | Planes Levels Recent Functions

Select a new position for the first corner.

SECTION V F  SELECTED ENTIT|

e

CPLANE: - TPLANE:

5 ) ENG
2Ry

4 In the dialog box click anchor to center (Fig 4)

Fig 4
HOME

WIREFRAME = SURFACES ~ SOLIDS ~ MODEL FREP
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5 Enter width 60, Enter height 70 (Fig 5)

Fig 5
FZOHE-BRE9 -
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Solids | Planes Levels RecentFunctions

Toolpaths

6 place the cursor at the centre so, Rectangle IS placed
at the center (Fig 6)

Fig 6
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7 Select ok

8 Select solid option from menu tool bar (Fig 7)

Fig 7

HOME  WIREFRAME  SURFACES ‘ soLDs ‘ MODEL FREP  DRAFTING  TRANSFORM  MACHINE  VIEW MY MASTERCAM @) A
. @ sphere 5 Revolve . ‘ I Rectangular Pattern ‘ . W shel 3
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SER®™9CEE create new solid bodies, cita
body, or add a boss te 3 body.

Toolpaths | Solids  Planes Levels Recent Fundtions

Center: X= 0.0; ¥ 0.0 SECTION VIEW: OFF  SELECTED ENTITIES: 0
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9 Select extrude option (Fig 8)

Fig 8
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SECTION VIEW: OFF  SELECTED ENTITIES: 0 3D CPLANE - TPLANE
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10 From the dialog box select chain option (Fig 9)

Fig 9
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11 Select rectangle as shown in (Fig 10)

Fig 10
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12 Press ok
13 In the dialog box select create body option (Fig 11)

Fig 11
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14 Select the direction of extrusion by moving the arrow
on the screen (Fig 12)

Fig 12
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15 Inthe distance option of the dialogue box enter 10mm
value and press ok (Fig 13)

Fig 13
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16 Draw the profile of the rib

a Select the wireframe (Fig 14)

Fig 14
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b Select the line option (Fig 15)

HOME | WREFRAME | SURFACES  SOLIDS ~ MODELPREP  DRAFTING  TRANSFORM  MACHINE  VIEW MY MASTERCAM @) A
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¢ Click on the middle point (Fig 16)
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d Draw the horizontal line f Click horizontally point on the right hand side

e Click on the length in the dialogue box enter
10 mm (Fig 17)
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s Offcet @
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Specify the second endpoint

Tonlnaths | Solids | Planes levels Recent Functinnc
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g Repeat the same step but click on the left side
(Fig 18)

h Repeatsame step anddraw vertical lines both sides
from end point of the previous line (Fig 19-21)

s raceADorunertim Moy

Fig 18
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Fig 21 X OAHE-mEF 2
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Frbertae frstport 3
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i Then figures appear as shown
j Select the wireframe (Fig 22)

Fig 22 ;'_! |:| m - Q E ] ChgsersacenDocument
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. F v
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ot Lines :r:' Circle Edge Polnl ines Shapes

k Select circle edge point option with shows option
(Fig 23)
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| Select arc end point (Fig 24)

Fig 24
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Create arcs with defined endpoints
and one edge point.

Toolpaths | Solids | Planes Levels Recent Functions

m Select the first edge (Fig 25)

Fig 25
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-8 solid

Create arcs with defined endpaints
and one edge point,

Toolpaths | Selids | Planes Levels Recent Functions

124 CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.4.98




n Select the second edge (Fig 26)

Fig 26
HOME i ‘WIREFRAME 1 SURFACES. SOLIDS 'MODEL PREP DRAFTING TRANSFORM MACHINE VIEW
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Toolpaths | Solids | Planes Levels Recent Functions Metric

F  SELECTED ENTITIES: €

o Enter the radius 10 or diameter 20 in the dialogue
box (Fig 27)
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p Then arc appears on both sides select the upper
arc (Fig 28)

al &

Fig 28 R AHE BRF o= il ey AR ST riamt - orrcam g 208
e | vorerhane ]| ook whlMiW |t T e e i B o

arcindpoins s OAD B €@ YN[ HYST

2 Tangent

Spline  Redangle Create Sounding Sthouette Tum  Restef Rasterta Cune: Curee At Curve  TrmBreak Diwide  Filet  Cranfer Offset Projed
JTIAEEADE PANE ~ i~ = dnthern far  Bumday Pees fenoe Verine  Oretdge s Ghea-  fleni Fredime Entiirn- - kg retn Spime -

e Fumes. Moy

Erite tae aecond pord

14,60/ mm

Tunlgaths | S0z Planes Lowsls Btiond Funibiams

q Press ok r Then select transform from the window (Fig 29)
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s Then select translate option (Fig 30)

Flg 30 A DNDEHE-BLET 90 S e D SaumEnt s iy MEam20TeFa
HIOME VWIREFRAME SURFACES SOLIDS MODEL PRER DRAFTING TRAMEFORM BMACHINE VIEW
o —~— & A [B Geametey Mesting [
,';J' ) Z 3 o 'jat 5 !_.I )5] 52 Rectomgular Aray = %
Dyrami LOTate Froject bld"\:;:‘a LT ®all Entity Chaing o Cistrisite Siretch Rcale
Fositon Oeft et Laypoid o

Salids - B oH
M K Wy 0D B B MOER

- seha

126 CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.4.98



t Click all the entities of the rib (Fig 31)

i FILE HOME  WIREFRAME  SURFACES  SOLIDS  MODELPREP  DRAFTING | TRANSFORM | MACHINE  VIEW MY MASTERCAM ~
19
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u e
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A 4
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14.607 mm
Toolpaths | Solids | Planes Levels Recent Functions / Metric

u Press enter

v In the dialogue box in direction select both sides
option (Fig 32)

Fig 32
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B X

Toolpaths | Solids  Planes Levels Recent Functions
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w In delta option in y enter 25 mm distance (Fig 33) x Click ok

Flg 33 HOME  WIREFRAME  SURFACES  SOLIDS  MODEL PREP DRAFTING | TRANSFORM MACHINE  VIEW
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| Bothsides
Changes the direction of the results, based on the values in the dislog box
fields, and ereates results in both directions.

x

Toalpaths iSutms| Planes Levels Recent Functions

SECTION VIEW: OFF  SELECTED ENTITIES: 0 X -79.10324 Z 000000 - 3D CPLANE: FRONT

TPLANE: FRONT

y Right click mouse on the screen select top view
(Fig 34)
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SECTION VIEW: OFF  SELECTED ENTITIES: 0 X ¥ 0. z 3D CPLANE TOP

TPLANE: TOP

z Using mouse select middle rib and press delete
key in the keyboard (Fig 35)
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z1 Click on the solids option (Fig 36)

Fig 36
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Toalpaths | Solids | Planes Levels Recent Functions

Trmby Layout
Ll‘hﬂudm Gusfarss  Silet=  Chamfer- '..I}Elﬂ' Pane~
Ceaate Maodey Dwang
A Select the extrude (Fig 37) B Select chain as shown
Fig 37
A OHE-8ZF 9 0s Mastercam Design 2019 — B
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C Press ok.

D Give distance in the dialogue box as 10 mm (Fig 38)

Fig 38
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E Press ok F Repeat this for the other rib press ok (Fig 39)

Fig 39
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G Select view option H Select outline shaded option (Fig 40)

Fig 40
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| Select solids (Fig 41)

Fig 41
X HE-8RHT 9
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J Select Boolean option (Fig 42)

Fig 42
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K In target dialogue select target body and select the
bottom as shown (Fig 43 & 44)

Fig 43
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Fi g 44 FILE HOME  WIREFRAME  SURFACES | SOUDS | MODELPREP  DRAFTING  TRANSFORM  MACHINE  VIEW
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Toolpaths | Solids | Planes Levels Recent Functions

L In tool bodies select add selection and click on both
the rib and press enter and close the dialogue (Note:
This Converts all the sub bodies into a single solid
body) (Fig 45 & 46)
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Toolpaths | Selids | Planes Levels Recent Functions

Rl v emerear e | osouns | moneimes  casii

Flg 46 Boclean

o

® 2
Cratarvs :
§® Zobhmurtiin ol | T LR

ety Duwsang

“ 0

‘\ﬂ

w

e o frears tord barkes

Toamain: Scibds Fns Lsres Hecen Farinng

132 CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.4.98



M Now click on constant fillet option and select face to
face fillet (Fig 47)

Fig 47 A 0HE-BHE9C
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N Select the 1st face and press enter (Fig 48)
Fig 48

O Select the side faces (as shown) of the rib and press
enter (Fig 49)
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P In the radius of the dialogue box enter 5 and click ok
(Fig 50)
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Q Repeat this for the other rib as shown in the figure
now the model is ready. The Model looks as shownin
(Fig 51)
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Program for Machining:

1 Select machine option (Fig 52)
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2 Select mill option (Fig 53)

Fig 53 ACEHE-GRE OG- DAMastercam Traening File
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3 Select Fanuc control post processor (Fig 54)
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4 Select tool path (Fig 55)
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5 Select to see options under 3d (Fig 56)
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6 Select area roughing which opens a dialogue box
(Fig 57)
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7 Under machining geometry select (Fig 58)
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8 Click 3 times to select a full solid body (Fig 59)
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9 Press enter

10 Select tool path control in the dialogue (Fig 60)

Fig 60
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11 Select the rectangle constructed at the top for

containment body (Fig 61)

12 Press enter

Fig 61
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13 Select approximate start point option (Fig 62)

Fig 62
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14 Select the center of the model (Fig 63)

15 Press enter

Fig 63

HOME ‘WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING TRANSFORM MACHINE VIEW TOOLPATHS
D: ~ | 7 Surface High Speed Toolpaths - Area Roughing 4
Contour Drill ? m‘ H ﬂ| ﬁ
- Toolpath Type A
Toolpaths + Model Geometiy Tool diameter; [20.0
-« Toolpath Control # Aszsembly Na_ Tool Name Holder Name
o C dius: | 4.0
& Fx ol ormer radis:
+ Holder
T i Tool name: ‘ 20 BULL ENDMILL 4. RAD |
@ Stock

# Tool settir

¢ Stockset]
% Toolpath Grou
-4 1 - Surfa]

e CUt Parameters

© - Trachidal motion
- Transitions

- Steep / Shallow
2] Linking Parameters

Az Filter / Tolerance

Tool #:

[
Head #: |1

Length offset: |1
Diameter offset; |1

7.

Stock  Stock
Display Model ~

Stock

i Planes C |
: HCTE Spindle diection: G+
& % i Codlant v M
g’_x Tooipd | € > y . Feedraie 500 | Spindle speedt 3500
il Wiew et o5 (2199183
= Riaht-click for options [
Tond 2B Plunge rate; | 25.0 Fietrack rate: | 50.0
Tool Diameter 20 Select fibran tool [ Filter Active Filter... ET
Comer Radius 4 [ Ferce taol changs Rapid Aetract
FeedRate 50 [ Tisaine
nection / changs
Spindle Speed 3500 T Lomneih
Coolant off
Toollength 0O 400
Length Offsst 1
Diameter Off... 1 [ To batch
Cplane / Tpl.. Top
Fomula File  Default Fomula
Awis Combin.. - Default (1)
V= edted
@ = disabled ® e} | @
z
L. X
Toolpaths  Solids Planes Levels Recent Functions

138

CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.4.98




16 Select tool option 18 Select filter option

17 Select library tool option (Fig 64)
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19 Select flat end mill (Fig 65) 20 Press ok
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21 From the list of tool table select dia 12 flat end mill

22 Click ok (Fig 66)

Fig 66
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23 Click in the select box of use depths and click on

detect limits (Fig 67)

24 Then select linking parameters and press ok

Fig 67
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25 Select back plot the operation (Fig 68)
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26 Now press play symbol to check the simulation 2 Select the drop down menu to open the options for
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Creating a Finishing 3D Contour Toolpath forFinishing 3 Select contour under finishing

the Job (Fig 69)
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4 Click left hand mouse button 3 times on the model to

select completely and press enter (Fig 70)
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5 Select containment in the dialogue box

6 Select the recant angular chain and press o

7 Select approximate starting point option (Fig 71 & 72)
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Fig 72
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8 Click the centre of the model and press ok (Fig 73)

Fig 73
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-]z, Properties - YMC Fanuc OI-MF

% Tool settings
) Stock setup.
=-§§ Toolpath Group-1
7 1 -Surface High Speed (Area roughing) - [WCS: Top] - [1
£ Parameters
-8 #1-M12.00 FLAT ENDMILL - FLAT END MILL - 12
(- Geometry
1.2 Toolpath - 1108.5¢ - NIML MODEL.NC - Program num
8¢ 2 - Surface Finish Contour - [WCS: Top] - [Talane: Top]
§- Parameters
foed #1-M12.00 FLAT ENDMILL - FLAT END MILL - 12
-4 Geometry
£ 3% Toolpath - 0,0K - NIMI MODELNC - Program number

\Se\ed an approximéﬂe starting point

] z
4 P &
42.228 mm
Metric

| Toolpaths | Salids Planes Levels Recent Fundtions Isometric
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9 Select library tool from the appeared dialogue box

(Fig 74)

Fig 74 AOHE-GRE 9> MILL
HOME 'WIREFRAME SURFACES 50LDs MODEL PREP DRAFTING TRANSFORM MACHINE VIEW TOOLPATHS
Stock
Contour Drill Dynamic ... Face ¥ Blend Contour  Horizontal... Scallop - Curve Swarf Milli... Parallel Drill b Display
20
Surface Finish Contour X
Toolpaths
o = Toolpath parameters  Surface parameters  Finish contour parameters
& My E%RE
= @ a 2|5l %  AssemblyN.. ToolNeme  Holder Name Tool name: [FLAT END MILL - 12
TR Machine Groud - S Y T Tool #: Length offset
=5 ties - WMC Fanuc Gi-MF
el gt Head# [0 | Diameteroffst:
# Tool settings
O Stock setup Tool diameter: Comer radius:
(=~ Toolpath Group-1
(=5 1 - Surface High Speed (Ared
£ Parameters
¥ #1-M12,00 FLAT ENDMY - Codlat... | Spindie direction:
- Geometry i
2 Toolpath - 1108.5K - NI Eeizas Spindle speed
(=8 2 - Surface Finish Contour - []
£™ parameters
@ #1-M12.00 FLAT ENOMI Plunge rate Retract rate
2] ? Geometry
.a‘é Toolpath - 0.0K - NIMI [ Force tocl change Rapid retract
< » | Commert
Right click for options
Select ibrary tool O Toolfter |
#js Camba's Defauil (1)) Misc values. & | Tooldsplay.. | [/ A
[ 7o bateh Homepos.. | [ | Relayans. [ Penes. | [
L
X
Toolpaths  Solids Planes Levels Recent Functions Isometric
10 Select filter and select ok (Fig 75)
Flg 75 HOME ‘WIREFRAME SURFACES S0LDS MODEL PREP DRAFTING TRANSFORM MACHINE VIEW TOOLPATHS
i @9 & - - - Stock
Contour Drill Dynamic ... Face s Blend Contour  Horizontal..  Seallop = Curve  Swarf Milli..  FParallel Drill s Display |
2D Stack
4
Toolpaths
"'! Tool Selection - CiUsers\PublictDocumentsishared Mcam2019\MillTools\Mill_mm.tooldb x
CAAUsers\Public\Docu. \Mil_mmtoolds | [ ]
#  AssemblyNa.. Tool Name Holder Name  Dia Corrad. length #Fltes Type ]
B s = BALLNOSE END MILL-§ & 9.0 45 190 4 Balle.
0 s & BALL-NGSE END MILL -6 & 50 30 130 4 Balle ]
0 s = BALL-NOSE END MILL -5 e 50 25 130 4 Balle
W - BALLNOSE END MILL -4 @ 40 20 1m0 4 Balle.
i s - BALL-NOSE END MILL -7 - 70 35 160 4 Balle
B s - BALL-NGSE END MILL - 10 = 100 50 20 4 Balle ]
- 11of 280 tools
W o - BALLNOSE END MILL - 18 = 16.0 20 20 4 Balle. ]
W s = BALL-NOSE END MILL - 20 % 200 100 380 4 Balle
B s - BALL-NOSE END MILL -8 — 80 40 190 4 Balle. Ty v I
0 s = BALL-NOSE END MILL - 12 E 120 60 €0 4 Ball e. 8“"'* "
0 s = BALL-NOSE END MILL -3 E 30 15 20 4 Balle Spemmee ]
@ Both
< ¥ || R
[ | Select ibrany taol... O Toolfter | ‘
Buis Combo's ([Diefaut (1)) | Misc values... | | Tool display. 'I [ | Befpaint
[ To batch | Homepos. | [ fotanae | Permes. || Cammedted
L X ?
Toolpaths | Solids Planes Levels Recent Functions
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11 Select dia 10mm ball nose end mill tool and click ok
(Fig 76)

Fig 76 HOME  WIREFRAME  SURFACES  SOLDS  MODELPREF  DRAFTING  TRANSFORM  MACHINE  VIEW  TOOLRATHS
i ﬁ: — i ) = ) ) : Stock  Stock Tool
Contour Drill Dynamic ... Face L Blend Contour  Horizontal... Seallop b Curve Swarf Milli... Parallel Drill o Display Model = | Manag
) 1 Stock
| Surface Finish Co ®
Toolpaths
T Tool Selection - CUsers\Public\Documentsishared Meam2019\Mill\ Tools\Mill_mm.tooldb ®
C:\UsersPublicDocu Wil mmtooich | (25 | J
# Assembly Na... Tool Name Holder Name  Dia. Cor.rad. Llength #HFutes Type 1
s - BALL-NOSE END MILL -3 = 90 45 190 4 Balle. E
i os - BALL-NOSE END MILL- 6 = 60 30 130 4 Balle. ]
B s = BALL-NOSE END MILL -5 2 50 25 B0 4 Ball e
s - BALL-NOSE END MILL-4 - 40 20 10 4 Balle
Hio=d - BALL-HOSE END MILL -7 " 70 35 60 4 Ball e e I
i G 4
s - BALL-NOSE END MILL - 16 = 160 80 20 4 Blg, |1of280took J
s - BALL-NOSE END MILL - 20 = 200 00 380 4 Balle
i s - BALL-NOSE END MILL -8 = 20 40 190 4 Balle Display mode I
B s - EALLNOSE END MILL- 12 = 120 60 %D 4 Balle. 8“‘”3 )
B s - BALL-NOSE END MILL-3 = 30 15 80 4 Bale. jascmblcs J
@ Both
: v R [ 2
| Select forary tool.. 0| Toolfiter | | v
A Comibo's (Default (1)) | Misc values. | O R
[1To batch | Home pos.. ml | | Cannedtext.. |
(V][ %] 7|

Toolpaths | Sclids Planes Levels Recent Functions

12 Click on surface parameter click in retract absolute in
feed plane absolute (Fig 77)

Flg 77 HOME ‘WIREFRAME SURFACES 50LDS MODEL PREP DRAFTING TRANSFORM MACHINE VIEW TOOLPATHS
5 B S5~ : 213
L 1¢ B 5 - e & & b S5 & W .
== = = stock  Stock Toal
Contour Drill Dynamic .. Face s Blend Contour  Horizontal..  Seallop = Curve  Swarf Milli..  Parallel Drill s Display Model = | Manat
2D Stock
| Surface Finish Contour
Toolpaths £ !
Toolpath parameters  Surface parameters  Finish contour parameters 4 : .
o X ¥ ¥, == = ¥
k| T Ix | & & )
vacs|xal e ]|

(@) Absolte () Incremental
Use clearance only atthe

start and end of operation Stack to leave - )
—— il (DO 00
| Rebmcl. | Stock to leave o

@ fbsolte () Incremental on check

i_}:ﬁmdm | Tool containment

=)+ Machine Group-1

operties - YMC Fanuc Oi-MF

 Files.

- ¥ Tool settings

H {3 Stock setup

£-§% Toolpath Group-1

4% 1 - Surface High Speed (Areg

;:g Parameters
# #1-M12.00 FLAT ENOM]

Compensate to: )
2 Geometry (® Absolte () Incremental
= oot {ioe SR Olinside @ Center () Outside
=% 2 - Surface Finish Contour - [ Topofstoek.| 00 fdditional offsst |00

;§ Parameters

% £1-Mi2.00 FLAT ENDMI Absolute Incremental
£ Geometry
-3 Toolpath - 0.0K - NIMI
O | Birection.

Toolpaths | Salids Planes Levels Recent Functions
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13 Click on finish contour parameters (Fig 78)

Fig 78

Direction of closed contours

= Machine Group-1 R i ®0inb O Conventional @oneway (O Zgeag
=31 Properties - VMC Fanuc OI-MF ck Start length
{7 Files #| Detect undercuts
# Tool settings Transition
@ Stock setup Comier rounding radius: 20
00 = High speed Broken Follow surface:
5 Toolpath Group-1 [ Eniry/et arofine Qb ® e
(=% 1 - Surface High Speed (Areg
% Parameters Al radiug 50
3 #1-M12,00 FLAT ENDM] %00
2 Geometry At swesn
55 Toolpath - 1108.5¢ -NIM e Hil 0o
=% ss;surface Finish Contour - [ : Loop lergtts 20 R length 100
4 Promcters Hlow are/line outside boundary
- #1-M12,00 FLAT ENDM] 1
0 Geometry 7 U ke st et [ [ Hesfiel [ Shaiow... O e
B Toolpath - 0.0K - NIMI M [ Optimize cat oxder
| Minimize: burial o,
= oo = o
[ Order cuts bottom to top [l \\Eml 0.0 ‘ Cut depths ‘ |Gap settings.. | ‘Mvarmd settings

[v] ® [ 2]

HOME ~ WIREFRAME  SURFACES ~ SOLIDS  MODEL PREP DRAFTING ~ TRAMSFORM  MACHINE ~ VIEW = TOOLPATHS
E & B 5. 8% @8 o & b & & 8 7THE T
Stock  Stock Tool
Contaur orill Dynamic ... Face E Blend Contour  Horizontal..  Scallop = Curve  Swarf Milli..  Parallel Drill b Display Modef~ | Manac
20
| Surface Finish Contour b
Toolpaths
Toolpath parameters  Surface parameters  Finish contour parameters
P Xy | Y T | B
L R e
v AL Direction of open contours

Toolpaths | Solids Planes Levels Recent Fundions

14 Select

follow surface check in box and click ok

(Fig 79)

Fig 79
HOME WIREFRAME SURFACES S0LDS MODEL PREP DRAFTING TRANSFORM MACHINE WVIEW TOOLPATHS
s == F - 1' 4
E & B 5. % &8 o & b & 3 8 7S T,
Stock  Stock Tool  Probe M
Contour Drill Dynamic... Face = Blend Contour  Horizontal... Scallop = Curve Swarf Milli... Parallel Drill = Display Model = Manager L
2D
| Surface Finish Cantour
Toolpaths
o Toolpath Surface Finish contour
e Xx | Ty T |EE® 88 o1 Ts |
~8 | — A& |2 Direction of closed cortours Direction of open contours
“5% N0 e
-5 Machine Group-1 E—— ®) Climb: (O Corwentional @Oneway (O Zgeag
=351, Properties - VMC Fanuc Oi4F ST REReou: —"
{7} Fles /| Detect undercis
- & Tool settings Transition
4 Btocksetup Comer rounding radius: 240
5% Toolath Group-L s g OHghspesd (OBroken (O Ramp @) Follow surface
=% 1-Surface High Speed (Ared g 77
£ parameters Az radis: 50 *
-~ #1-M12,00 FLAT ENDM] 300
25 Geometry Aic sweep i
(Bl Tookath 11065 NI Lire lerath 00
o 5,25“'&“ P Conti i - Loap lerigth: 20 Ramp lenath: 100
i Parzmeters /| Mlow arc/line outside boundary
#1-M12.00 FLAT ENDM] -
I Geometry Use approximate start paint [ | sl [ Shallow.. O s
w-xnmlpam-ucu(-hﬂlvur«u [l Ok cu o
| Minimize burial e
pira -
[ Order cuts bettom to top [ | Cut depths.. | | Gap settings... | |Advanced setings.
T
|
L
X
Toolpaths | Solids Planes Levels Recent Functions Isometric
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15 Select back plot selected operation (Fig 80)

WAL ELEo . 7@
AR vAC 4 HEE- DY

& Stocksenp
B “T:.ﬁn&.armp 1

E-.}x - Surface High Soeed (Area roughing) - [WCS: Too] - [1
) parameters
B £1-M12.00 FLAT ENDMILL - FLAT END MILL - 12

Toolpath - 1108.5K - NIMI MODEL.NC - Pragram num
- Surfaxce Finish Contour - [WCS: Top] - [Tpiane: Top]
Parameters

¥ 72-M10.00 BALL ENDMILL - BALLOSE END ML -
Geometry

Toolpath - 235.6K - NIML MODEL.NC - Program numb

Toolpaths | Solids Planes Llevels Recent Fundions

Fig 80
n HOME WIREFRAME SURFACES SOuDs MODEL PREP DRAFTING TRANSFORM MACHINE VIEW TOOLPATHS
E & B 5. 48 3w bs&&fﬁtT
Contour Drilt Dynamic ... Face Contour Haorizontal.., Scallop - Swarf Milli... Paralle! Drill L3

0 30 Muftiaxic
Toolpaths vax

Tool Pmbe Mul&;m: Toolpath
Manager

Stock  Stack
Display Model =

Staek

\inking. T 16 Hesting
Utirties

v pastercam @@ A

!,?
Check
Holder

@ Convert to S-axis

[ Tom

16 Click play symbol to check the simulation

17 Now select both operations using select all operations

(Fig 81)
Fig 81
“ HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING T
mim @ g; = -5 = <
Contour Drrill Dynamic ... Face = Elend Contour Horizontal...
2D 3D
- O 3
=" 1 Y- F @
a‘q & E- e

18 Backplot all the operations and press play symbol to
check simulation (Fig 82)

Flg 82 -T-K OHE - E R ?3 L7 Bl D:\Mastercam Trainiing Files\NIMI MODEL.emca
FILE HOME WIREFRAME SURFACES S0LDs MODEL PREP DRAFTING T
r | —— —
s B 3 .89 8 S
Contour Drill Dynamic ... Face = Blend Contour  Horizontal...
2D 3D
- o X
mEel- 7@
xR | YyaCo$ @G-S
=88 Machine Group-1
als Mecccclics 1ALS Camis ~onas
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19 After the simulation click ok (Fig 83)

Fig 83

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING TRAMSFORM MACHIME

E a8 B 5.8 ® & 8 b &5 &5 % 7RG T 1

Scallop

VIEW TOOLPATHS

| Steck  Stock Tool  Probe
Curve Swarf Milli... Parallel Drill o i~ Display Model ~ | Manager
2D | 3D | Multiaxis | Stock
Toolpaths >R x

Wik ELEo | 7@
AR |vac 3 HGE DY
 =-B8 Machine Group-1

= operties - VMC Fanuc Oi-MF

@ hing) - [WCS: Top] - [1
IE@ IEI iLAT END MILL - 12
@@ E' DEL.INC - Program num;

7% Top] - [rplane: Tog] |

. - L-MNOSE END MILL - | "
-[E] Geometry | I
= Toolpath - 235.5K - NIMI MODEL.NC - Program numb
a
. |
e
=
= —
—
=
=
rs
|
|4 b I——- Y
Toolpaths | Solids Planes Levels Recent Functions Right

20 Now Click on G1-post selected operation to generate
the program for both 3d area roughing and 3d finish

contour tool path and click ok on the dialogue box
(Fig 84)

Fig 84

A OHAE - 8T 9 ¢ =

D:\Mastercam Trainiing Files\N
HOME WIREFRAME

SURFACES SOLIDS

MODEL PREP |
s B 3 008 B
Contour Drill Dynamic ... Face e Blend Contour
| 2D
Too

PaXy (T Ix | % 1V- 7 @
AR | Yao $ XGEA~ | T
ila--ﬁbfadme&upq
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21 Save the file in the respective folder you need and
Press enter (Fig 85)

Fig 85

FILE HOME ‘WIREFRAME SURFACES S0LIDS MODEL PREP DRAFTING TRANSFORM MACHINE VIEW | TOOLPATHS ‘

[ 18

Contour

aE B 5 .8% @ & & b S & %

20 3D Multiaxis Stock

Toolpaths

Aiotive post

Post processing

[FANUE_BI-MF VMEFST

[[]Output part file descriptor
[£] NEfile
) Dveniite [AEdit :
ICS: Top] -1
@ hsk NE estension: pes: Topl - 11
-
[[1Send to machine: |- Program num
[Tplane: Top]
[] MClfile: ;
- EEEND MILL - :
| Ovenwiite Edit il
5 sk

oo Stock  Stock
Drill Dynamic ... Face = Blend Contour  Horizontal..  Seallop = Curve  Swarf Milli..  Parallel Drill = “iir - Display Model~

T

Taal
Manager

| Toolpaths | Saligs Planes Levels RecentFunctions Right

22 The program generates as shown

Home View ‘ INC Functions
e e e M AP MG AP M

GoTo “ = First Previous: MNext Last Mark First Previous Next Last Muiti-Stream NC
@' Remove Spaces = Remaove Comments ﬁ‘ Reteive Configuration

Editing ‘Communications T Syncs Tools Utilities

3 5

2 00000{NIMI MODEL)

3 {DATE=DD-MM-YY¥ — 22-03-21 TIME=FH:MM - 16:30)
4 { T1 | FLAT END MILL - 12 | H1 }

5 { T2 | BALL-NOSE END MILL - 10 | H2 )

6 N1 G21

7 M2 GO G17 G40 G49 GB0 GI0

g H3 T1 Me

2 N4 GO G90 G54 XH1.643 ¥6.87 S8992 M3

13 N5 G43 H1 Z50.

11 NE 25.5

=g N7 €1 Z5. Fi000.

13 HE X¥1.632 24.791

14 N9 X1.593 Z4.584

15 W10 X1.545 24.382

1& N1l ¥1.47 Z4.187

X1.375 24.

18 N13 X1.261 23.824

13 N14 ¥1.129 Z3.662

20 W15 X.981 Z3.514

21 W16 X.818 Z3.382

22 N17 X.643 23.268

23 W18 X.456 23.173

24 W19 X.261 Z3.098

25 W20 X.059 Z3.044

28 NH21 ¥-.148 23.011

27 W22 ¥-.357 23,

28 NW23 G3 ¥-11.757 Y-4.53 22.475 I0. J-11.4
29 N24 ¥-11.471 Y-7.066 22.4 I11.4 J0.

30 W25 X-.357 ¥-15.93 Z1.95 T11.114 J2.536
31 NZe ¥4.589 ¥Y-14.801 £1.8 I0. J11.4

32 N27 ¥11,043 Y-4.53 21.425 I-4.946 J10.271
33 MN2B X8.556 Y2.578 Z1.2 I-11.4 JO.

34 N29 ¥X-.357 Y6.87 %.9 I-8.913 J-7.108

35 N30 ¥X-9.27 Y¥2.578 Z.6 I0. J-11.4

36 N3l X-11.757 ¥-4.53 £.375 IB.913 J-7.108
37 N32 %-5.304 Y-14.801 E0. I11.4 JO.

38 N33 ¥X-.357 ¥-15.93 2-.15 I4.947 J10.271

=1

b
&
=
i
by

[

Find Extents
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Capital Goods & Manufacturing Exercise 2.4.99
Tool & Die Maker (Press Tools, Jigs & Fixtures) - CAM/EDM

Identify different parts of EDM/Wire cut machining centres and read specification

Objectives : At the end of this exercise you shall be able to

* identify each parts of EDM machine reading specification of EDM
¢ identify the name of parts and EDM wire cut machine

* reading the specification wire cut and EDM circuit machine.

Job Sequence

TASK 1: EDM machine parts

Trainer will demonstrate the parts of EDM
machine and record in Table 1. (Fig 1)
Fig 1
Table 1

Sl.No. Parts name Remarks 6
1 7
2 8
3 9
4 10
5 11
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TASK 2: Specification of EDM

1 Study the Sinification given in table 2 2 Compare with the machine
Table 2
Parameter Ranger

Frequency (FR) 0-200 kHz
Pulse width (WH) 1-10us
Gap % of voltage (GP) 60-100%
Gain (GN) 0-100
Pulse peak current (IP) 40A
Output voltage (UT) 60-250 V
Dwell time (TT) 0-20s
Polarity +/-
Hole diameter 0.05-1.0mm
Spindle speed 100-1000 rev/min

TASK 3: EDM wire cut machine parts (Fig 1)

Note: Trainer will demonstrate the parts of the
EDM wire cut machine

Trainers will hear all and verify with machine

Fig 1

NOTE : TRAINER SHALL ARRANGE FOR DEMO ON WIRE CUT EDM MACHINING

TJ20N2499J1
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Table 1

Si.No. Parts name Remarks

0 N O O WODN -

©

10
11
12
13

Sigunature of instructor:

TASK 4: Specification in EDM wire cut
1 Study the specification given in Table 4 2 Compare the speciation with machine

Specification of EDM wire cut machine

Table 4

Parameter Unit ELTECH- W380
Axis travel
X/Y travel mm 380 x 260
un MM 80 x 80
Z travel mm 250
Maximum work place thickness mm 240
Max, Taper cut NA
X/Y/UNIZ motor and driver Japanese high quality AC servo system
Worktable
Worktable size (L x W) mm 630 x 400
Max. workplace weight Kg 500
Wire system
Range of wire diameter mm 0,15-0.3
Wire speed m/mm 0.15-0.3
Wire tension N 02-20
AWT NA
Machine tool (L x W x H) mm 1780 x 1170 x 1950
Weight of machine tool Kg 2010
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Capital Goods & Manufacturing

Exercise 2.4.100

Tool & Die Maker (Press Tools, Jigs & Fixtures) - CAM/EDM

Perform machine starting and operating in reference point

Objectives : At the end of this exercise you shall be able to

* switch “ON” EDM machine

* start the machine and operating in manual mode
» switch “ON” wire cut machining centre

 start the machine and operate in manual mode.

PROCEDURE

TASK 1: Front view of SZNC controller panel is as shown in following (Fig 1)

Fig 1

D) CRT a

ELEKTRA S§-8U ZNC

© O

TJ20N24100H1

Switch ON (main power supply)

{

TASK 2: Control key or menu key

1 Press control key or menu key @ (to enable the
manual movements halt the process like sparking)

2 Use hand wheel to move “X/Y” Co-ordinates

(With this movements, you shall be able to set the job
/ Electrode move the table for taking job reference)

3 Use “Z” Up/down switch to move the quill upwards/
downwards

4 To enable the process of auto positioning (Fig 1)

Stabilizer ON

2

Machine main switch ON (located at the rear side of the
machine)
{

Release emergency button (by rotating clockwise
direction)

Machine “ON” (three position switch turn the knob clock
wise to “power ON the machine, whit for the system
initialization, (Z single screen display) (Fig 2)

Fig 2

TJ20N24100X1

Fig 1

5.ZUp 6.Z Down

-
4.Apos %

TJ20N24100J1
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TASK 3: Main power supply

Switch on (main power supply)

{

Stabilizer ON
J

Machine main switch ON (located at the front side of
the machine)

\:

Fig 1

TJ20N24100X1

TASK 4: Name of the function keys

Name of the function keys (Fig 1)

Release emergency button (by rotating clockwise
direction) 1

Machine “ON”

(Press the green color switch, then press “Esc” (keep
pressed Until the system gets initialized (Basic screen
display refer (Fig 1) for front panel layout)

Press control key or menu key

Fig 1

e WBLY Swiittch

Dink Drive

Remaole Control

t——= Colour Borean

== humeric Conirol

« Keyboard

— Power Supply
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(to enable the manual movements in “X, Y, Z” at variable
speeds on Jog mode/ continuous) (Fig 2)

Fig 2

H gy A (5]

e

><_[=
CCWJ' Q@D i

TJ20N24100Y2
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Capital Goods & Manufacturing Exercise 2.4.101
Tool & Die Maker (Press Tools, Jigs & Fixtures) - CAM/EDM

Identification of machine over travel limits on emergency

Objectives : At the end of this exercise you shall be able to
* machine travel limits in EDM machine
¢ machine travel limits in wire cut machine.

PROCEDURE
TASK 1: Machine travel limits in EDM machine

1 All manual movements of axis are measured by liner 4 Move the co-ordinates and fill the tabular column.
scale (Fig 1)

Fig 1
—— SCANNING GAUGE
/* LIGHT SOURCE
— LY
| I _
i [ d h |
) | | i
- @ @ > i
— SEALING CLIPS / PHOTOCELLS =
f S
MOUNTING BLOCK §
2
2 Reading will be displayed in the monitor Axis moved Distance travelled
3 Ifthelimits are crossed the limit switch will give warning v
alarm. X
HY"
“Z!!

TASK 2: Machine travel limits in wire cut machine

1 Allmanual movements of axis is measured by a linear 6 Move to the extreme positions and fill the column
scale below.

2 Reading will be displayed in the monitor. ) _
Axis moved Distance travelled

3 Ifthelimits are crossed the limit switch will give warning

alarm, e
4 Apart from the limit switch mechanical stopper is e

provided to avoid collision/damage to the part.
5 Any forced movement should be informed to “Z”

maintenance for releasing it back to normal function

by the maintenance professionals.
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Capital Goods & Manufacturing
Tool & Die Maker (Press Tools, Jigs & Fixtures) - CAM/EDM

Exercise 2.4.102

Part program preparation entry, editing, and simulation on wire cut machine
software of wire cut machine

Objectives : At the end of this exercise you shall be able to
* choose the electrical parameters for EDM machining
edit the variables to achieve best results in EDM machining

enter the program and edit in preparation mode of wire cut machine
choose the electrical parameters in execution mode of wire cut machine.
verify the parameters in information mode of wire cut machine.

PROCEDURE
Alarms Goto Z-Depth Position mm Flags
X 0. 000 —-4.59 X 0.000 JUMP 89
Y 0. 000 Y 0.000 SAFE 00
Z-4.640 -4.85 Z—-4.595 Buzzer ON
ABS Z Lock OFF
Servo NOR
Dwell 0
Noman OFF
Display ABS
PROG program 01 block 02 M/C Time 00:00 Z Lift 00.0
Block X Y V4 IP IB Ton t Vg SEN | ASEN| TW | Rd
s 1 0.000 | 0.000 | -4.440 25 3 500.00 10 50 10 3 0.0 [ 1.0
2 0.000 | 0.000 | -4.640 15 2 100.00 10 50 10 3 0.0]1.0
3 0.000 | 0.000 | -4.665 6 1 100.00 10 50 10 3 0.0 [ 1.0
4 0.000 | 0.000 | -4.748 6 1 50.00 10 50 10 3 0.0 1.0
5 0.000 | 0.000 | -4.820 3 1 50.00 10 75 6 3 0.01]1.0
E 6 0.000 | 0.000 | -4.050 3 1 20.00 10 75 6 3 0.0 [ 1.0
Use numeric keys to program calue
program running
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
PRG NO | STBLOCK | ENDBLOCK | ABORT | EZ GURU |TECH |SAVE AS | MARK BLK FLAGS

1 Any block can be marked as s (star) block and E

2 The program is executed from S to E.

(END) block.

3 Anychangeinthe parameters are saved automatically.

4 Practice the sequence to get familiarize
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5 Control panel layout showing function keys and mode
keys change the modes and familiarize the location.
Visualize every screen and practice (Fig 1)

Fig 1

Z DODEODEED O DmOe
CRAEEEEBANDEEEE™ HUDGH
HEEEEIIIIIHHIII nonn

Execution Mode

riormation Moda rT"]

G

_ Grphies Mods B
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Capital Goods & Manufacturing

Tool & Die Maker (Press Tools, Jigs & Fixtures) - CAM/EDM

Exercise 2.4.103

Carry out tool path simulation

Objectives : At the end of this exercise you shall be able to
» perform machining operation and check the result in EDM machine
 practice the simulation and execute the work in wire cut machine.

PROCEDURE

TASK 1: Perform machining operation and check the result in EDM machine

1

Follow the procedure as in the theory

2 Often stop the process and clean the accumulated
carbon to get uninterested progress. Before finishing
check for all dimensions expected. (Fig 1)

Fig 1

35

[Te) (]
o [Ye]
50
ﬁ 35
35

TJ20N24104H1
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TASK 2: Wire cut machining

1 Final drawing (Fig 1)

Fig 1
| | "
/LQ)/\Q J\
35 ! ! 35
- {4+ F WS — B — -
\i/ \jiL/
a5 PRy PRy a5
Ly WS — B I — -
N ./

TJ20N2410401

2 Simulation can be seen in graph mode (Fig 2)

3 Follow the procedure as in the theory 4 As the job in progress see that it follows the path
drawn in the simulation. Before finishing check for all
dimension expected.

160 CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.4.103



Capital Goods & Manufacturing
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Blanking/Piercing Tool

Exercise 2.5.104

Manufacturing die as per drawing dimension and maintain die clearance and
die land, provide angular clearance after die land

Objective: At the end of this exercise you shall be able to
* prepare a die plate for a blanking tool.

MILLED

FILED

GROUND

3

. 2 x @6H7 S
[ts] (=)
< +
x @
™ 4 x 6.6 N6
—al e 1°30'%5
N6 0.02
0.02 50H7 N6
0
. DAH7 A 18
f N 315
D
| Al | N 32£0.02
f ] N 1
& | | 50+0.02
& [ N7,
& J R12.5 (REAM @25H7)
EN = = 68+0.02
N\
© yany 82
= —p— N
100
8
8 S 8
= 0 ] =
& = i =
o « ) © =) =
NOTE:
25H7 - 25155
N6
DAHT - 4 198 V/ - SMOOTH FINISHING R, - 0.8um
50H7 - 501%% N7
oors V/ - SMOOTH FINISHING R, - 1.6um
DEH7 - 6 15000
1 105 ISF 20-105 Fe310 2.5.104
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:2 DEVIATIONS 0.1 TIME
DIE PLATE
CODE NO. TJ20N25104E1
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Job sequence

Blanking tool — die plate

* Checkthe raw material 125 ISF 20-105mm, mill block
to 18.5 + 0.1*100.5 £ 0.1 parallel with in 0.1 and
perpendicular within 0.1mm.

* Grind thickness to 18 £0.02 parallel within 0.02mm.

* Grind the reference sides (adj. sides) perpendicular
within 0.02mm.

» Mark and punch the coordinates for the hole centers.
* Mark the profile.

 Drill and ream hole dia. 4H7.

» Drill holes dia 6.6 * 4 Nos.

» Set the block on milling machine

* Obtain the datum using the centre finder (Refer SS
attached).

*  Move the machine table to locate the hole centre.

e Drill and ream holes dia. 6H7 * 2 Nos and dia. 25H7
(Fig 1) hole as per drawing.

Fig 1 2 x @6H7

g D25H7

DRILLING AND REAMING

» Markand punch for chain drilling the profile by keeping
0.5mm undersize for filling (Fig 2)

TJ20N25104H1

e Chain drill and part off the profile off the profile
(Fig 3)

Skill sequence

Obtaining datum using centre finder

Fig 2

TJ20N25104H2

CHAIN DRILLING

Fig 3

TJ20N25104H3

PARTING OFF

* File the profile as per drawing (Fig 4)

Fig 4

FILING

TJ20N25104H4

» File angle 1° 30 minutes as per a drawing chamfer
as per drawing

Note: Dia.6H7 dowel holes to be drilled and
reamed in assembly with bottom plate and shill
per plate exercises 2-5-106 for dowelling.

Objective: This shall help you to
* prepare a die plate for a blanking tool.

Clamp the job using parallel blocks and flat clamps on
the machine bed

Set the reference sides by dialing.
Clamp the centre finder in the collet adopter
Switch on the machine

Move the bed of the machine such thatany one reference
side of the job touches the bottom half of the center finder.

The bottom half of the centre finder will rotate eccentric
to its axis.

Move the bed till the bottom half of the centre finder
rotates concentric.

Note down the reading on the dial of the machine in that
position.

Move the bed towards the machine spindle through a
distance equal to half the diameter of the centre finder.

Set zero on the dial of the machine in this position.
This is the datum position.
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Fig 1

other axis.
N Move the bed to locate centres of holes.
/ |

/ CENTER FINDER

/JOB

TJ20N25104J1
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Capital Goods & Manufacturing

Exercise 2.5.105

Tool & Die Maker (Press Tools, Jigs & Fixtures) - Blanking/Piercing Tool

Manufacturing of Punch as per drawing dimension.

Objective: At the end of this exercise you shall be able to

* prepare a punch for a blanking tool.

25k6
N6
|
0 o
P S | o«
& | e &
0 N
3 <
©
=z
49.94+0.01 N6 24 .94+0.01
A
R2.97+0.01 N6 2 x M5
\ FILED GROUND
/ \ N7 / NE /
@D -
1 d
o R12.47+0.01
N NOTE: o
1 2 50k6 - 500002
N6 25K6 - 253335

Job sequence

Blanking tool — punch
e Check the raw material 65 ISF 32 — 55mm.

* Mill the block to 25.5 + 0.1*50.5£0.1*60.5+0.1mm.
parallel within 0.1 and perpendicular within 0.1mm.

* Grind the thickness to 25 k6 parallel within 0.01mm.

* Grind the width to 50 k6 parallel within 0.01 and
perpendicular within 0.01mm.

* Grind the thickness 24.94 + 0.01 to length 45+
0.5mm. (Grind equal material 0.03 from both the

Grind the width t049.94 + 0.01 to length 45£0.5mm.
(Grind equal material from both sides)

Mark and punch the coordinates for the hole centres.
Drill holes 4.2*2 Nos to a depth of 20mm.
Tap M5 *2 Nos to a depth of 15mm.

File the radius as per the drawing. Check the punch
radius using a template.

Grind both the faces to a length 60 £ 0.1mm.

sides.)
1 65 ISF 32-55 2.5.105
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS #0.1 TIME

PUNCH

36

CODE NO. TJ20N25105E1
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Capital Goods & Manufacturing
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Blanking/Piercing Tool

Exercise 2.5.106

Manufacturing stripper plate, bottom plate, top plate, punch holder, gauges
and shank, thrust plate, stop pin

Objectives: At the end of this exercise you shall be able to
* prepare a bottom plate for a blanking tool
* prepare a top plate for a blanking tool

prepare a punch holder for a blanking tool
prepare a shank for a blanking tool
prepare a thrust plate for a blanking tool
prepare a stopper for a blanking tool

TASK -1 o
L
> (9]
© 4XMB @
- -
K\ao N6 2 x @ 6H7
T INE
S
| | +|
[Te]
~ o
) | |
525
NG 0.02
L o
0
T T
| |
! !
| | 18
- | |
T Ll 49.94H7 |
‘ | |
| | |
| } } r \ 32+0.02
R3
~ 1 | N I
§,_ [ R T u 50:0.02
Il |
| AN R12.5 (REAM @25H7)
[ [ 68+0.02
v 1 1
| |
| |
© | | 82
z | |
| |
| |
} } 100
S
NOTE: 8 = &
D6H7 6 O+o.012 2 2 © © S o
= 0.Us0000 o o ~ R ~ 3 =
49.94H7 - 49.94 :gggg MILLED [ FILED GROUND
24.94H7 - 24.945% N7/ N7/ NG /
@25H7 - 25 0 L
1 120 ISF 20-105 Fe310 2.5.106
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME

=

STRIPPER PLATE / GAUGE

CODE NO. TJ20N25106E1
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NOTE:
J6H7

TASK -2

FILED

o

@/ 4 x 96.6 2 x @6H7
Te]
N
/@ g1
| 2 x 45° @/
\ 0
J16H7 - #,@ /*) 18
o N 32+0.02
| 36
50
- - J15H7
TR ownl | %y
| | 68+0.02
| ,® +0.
/79\J 1//\\\ 82
\\// \\{/
100
S 0 g
S| e /6 < & =) oﬂ
o N | o ~| &N T} N~
=] N < | 0 —| - - \n
*130 +0.02
- 6.0008 *@16H7 & @15H7 TO BE DRILLED & REAMED

D16H7 - 16550
D15H7 - 15558

IN ASSEMBLY WITH GUIDE PILLAR

1 120ISF 32-175 Fe310 2.5.106
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:2 DEVIATIONS 0.1 TIME

=

BOTTOM PLATE

CODE NO. TJ20N25106E2
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TASK -3

11
M20 x 1.5
2 x @6H7
o
I | I
| | | S
\ \ \ Lsg,
e | &
/6 4 x J6.6
2 x 45[
3 ® A 18
R 32+0.02
D L k)
f 2 x @22H7 KJ
= 68+0.02
N
©r © =
N
100
N /j S
S S
: I o
o ~ T) I\ T ~
o AN < [ee] — ~ ~
*13040.02
NOTE:
POH7 - 615%
@22H7 - 22355
1 120ISF 32-175 Fe310 2.5.106
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME
TOP PLATE

=

CODE NO. TJ20N25106E3
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TASK -4

2 x 45°

4 x M6

FILED

o=

49.94H7

24.94H7
’» S

2 x J6H7
S
o
+|
Tp]
0
@ 18
32+0.02 f
50+0.02
R12.5 (REAM @ 25H7)
68+0.02

.

0 %
100
S
S o S
S ] S
F - + =
(a\] (9\] o] (o]
(o] ~ ((o] [o0] ~
NOTE:
GBHT - 67008
1 120ISF 10-105 Fe310 2.5.106
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:2 DEVIATIONS 0.1 TIME

=

PUNCH HOLDER

CODE NO. TJ20N25106E4
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PROCEDURE

TASK 1: Stripper plate
Blanking tool — Stripper plate
1 Check the raw material 120 ISF 20 — 105 mm.

2 Mill the block to 15.5 £ 0.1*100.5 £ 0.1* 100.5 + 0.1
parallel within 0.1 and perpendicular within 0.1mm.

3 Grind the thickness to 15+/-0.02 parallel within
0.02mm.

4 Grind the reference sides (adj sides) perpendicular
within 0.02mm.

5 Mark the channel to be milled as per drawing.

TASK 2: Bottom plate

Blanking tool — bottom plate

1 Check the raw material

2 Markand punch the coordinates for screw hole centres.
3 Mark profile.
4

Mark and punch for chain drilling the profile by keeping
0.5 under-size for filling.

TASK 3: Top plate

1 Blanking tool — top plate

2 Check the raw material.

3 Mark and punch the coordinates for the hole centres
4 Dirill holes dia.6.6*4 Nos.

TASK 4: punch holder
1 Blanking tool — punch holder

2 Check the raw material

Mark and punch the coordinates for the screw hole
centers.

4 Follow the same procedure for opening the profile as
in die plate and refer to the drawing for dimensions.

6 Mark and punch the coordinates for the screw hole
centres

Mark the profile.

8 Follow the same procedure for opening the profile as
in Ex.No.2 refer to the drawing for dimensions.

9 Drill holes dia. 5*4 Nos.

10 Tap M6* 4 Nos

11 Set the job on the milling machine.

12 Mill channel to width 52.5+ 0.1 to depth 3 £ 0.1mm

13 Chamfer as per drawing.

5 Chain drill and part off the profile.

6 File the profile as per drawing.

7 Dirill holes dia. 6.6.4 Nos.

8 Counter bore holes dia. 11 to depth 8mm.
9

Chamfer as per drawing.

Counter bore to dia. 11*4 Nos to depth 8mm.
Drill holes dia. 18.5mm for m20 tap
Tap M20* 1.5 as per drawing

0 N O O

Chamfer as per drawing.

Drill holes dia. 5x4 Nos
Tap M6 x 4 Nos

Chamfer as per drawing.
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TASK -5

TURNED

MILLED
N7 / N7 /

68
45 23
R2.5
A 16 19h13
o?/ %, z ﬂ\ =
~ “ |
o | g - i - x _ + 4
& S N
é{ = !
IR\ \M
\ e
NOTE:
19h13 - 1905

TASK 5: Shank

1 Blanking tool — shank 10 Turn dia 25-0,1 to a length 48+ 1mm
2 Check the raw material dia 32*75mm 11 Turn taper 10 degree as per drawing by swiveling
3 Hold the job in 3 a jaw chuck the compound slide.
4 Face to get perpendicularity. 12 Turn chamfer 30° as per drawing.
5 Centre drill. 13 Reverse the job and hold in between centres.
6 Reverse the job and hold in the chuck. 14 Turn dia 20-0.2 to length 23+0.1mm.
7 Face to a total length 68+/0.1mm 15 Turn the groove as per drawing.
8 Centre drill. 16 Turn 60-degree chamfer as per drawing.
9 Hold the job in between centres. 17 Thread cut M20 * 1.5mm
18 Millthe flats as per drawing chamfer as per drawing
1 ISR @32 x 75 PRE MACHINED Fe310 2.5.106
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME

=&

SHANK

CODE NO. TJ20N25106E5
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TASK -6

6 x J6.6

1 x 45°

CSK A M5 1S:3406(PART 1)

g

2x @55 /@

S
S
7l
©
0
18
32
0 |

mw
&

82

100

/j

T9)
N A o
o * 5 o 5| 8
TASK 6: Thrust plate
1 Blanking tool-thrust plate 4 Drill holes dia.6.6"6Nos
2 Check the raw material. 5 Dirill holes dia 5.5.*2 Nos
3 Mark and punch the coordinates for the hole 6 Counter-sink the holes.
centres. 7 Chamfer as per drawing.
1 105 ISF 7 X 105 Fe310 2.5.106
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME

=

THRUST PLATE

CODE NO. TJ20N25106E6
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TASK -7
GROUND

=

0.01 1 x 45°

8+0.01

J4p6
=
>

NOTE:

D4p6 - 45

TASK 7: Stopper

Blanking Tool-Stopper 8 Reverse the job and hold dia. 4.5in the chuck such

1 Check the raw material dia. 10*20mm that dia. 8.5mm projects out.

2 Hold the job in a 3-jaw chuck such that the job 9 Facedia. 8.5to alength 4mm.
length 10mm projects out. 10 Hold dia. 8.5 in 4-jaw chuck on cylindrical grinder,
Face to get perpendicularity such that the job length 12.5mm projects out
Turn dia.8.5 % 0.1 to length 9  0.5mm. 11 Grind dia.4.5 to dia.4 p6 to length 12+0.1mm.
Reverse the job and hold dia.8.5 in the chuck such 12 Hold dia.4 p6 in a collet and grind dia.8.5 to
that the job length 13 + 0.5mm projects out. dia.80.01mm.

6 Turndia.4.5 £ 0.1 to length 11.5mm % .02mm. 13 Grind dia.8 face to a total length 14+0.01mm.

7 Chamfer as per drawing.

1 ISR @10 x 20 " Fe310 " " 2.5.106
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 2:1 DEVIATIONS 0.1 TIME

STOPPER
«5» @ CODE NO.  TJ20N25106E7
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Capital Goods & Manufacturing
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Blanking/Piercing Tool

Exercise 2.5.107

Construct a piercing and blanking tool as per the design given (all components

of tool to be the exercises of other machines)

Objectives: At the end of this exercise you shall be able to

« press fit bushes perpendicularly
press fit pillars perpendicularly

align punch and die with equal clearance
check the clearance using a feeler gauge
assemble a piercing tool as per drawing.

2 COMPRESSION SPRING STD 20
4 SHCS STD 19
2 DOWEL STD 18
4 SHCS STD 17
2 SHCS STD 16
2 DOWEL STD 15
2 WASHER Fe310 14
2 DISTANCE BUSH Fe310 13
6 LOCATING PIN Fe310 12
1 SHANK Fe310 11
2 GUIDE BUSH Fe310 10
2 GUIDE PILLAR Fe310 09
1 TOP PLATE Fe310 08
1 THRUST PLATE Fe310 07
1 PUNCH HOLDER Fe310 06
1 PIERCING PUNCH Fe310 05
1 ROUND PIERCING PUNCH Fe310 04
1 STRIPPER PLATE Fe310 03
1 DIE PLATE Fe310 02
1 BOTTOM PLATE Fe310 01
NO.OFF DESCRIPTION STOCK SIZE MATERIAL REMARKS PART NO. EX. NO.
SCALE DEVIATIONS TIME

=0

PIERCING TOOL

CODE NO. TJ20N25107E1
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2P3 - 25107
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO,
SCALE 2:1 DEVIATIONS TIME
PIERCING TOOL ASSEMBLY
«5» CODE NO.  TJ20N25107E2
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2.5.107
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO,
SCALE 1:1 DEVIATIONS TIME
PIERCING TOOL ASSEMBLY

O

CODE NO. TJ20N25107E3
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Job sequence

Piercing tool

Clean all the parts 1 to 20

Deburr sharp edges, if any, except punch and die
cutting edges.

Clean all screw holes.

Press fit bushes part -10 to the top plate part-8.

Note: While selecting the bush, consider the

pillar size.

Press fit the pillars Part-9 to the bottom plate part-1

Slide the bushes along with top plate part-7 over the
pillars part 9 which are already fitted to bottom plate
part 1

Remove top plate part 8 along with the bushes part-10
from the assembly.

Press fit locating pin-6 Nos. part-12 to the die plate
in the 3H7 holes.

Fix the die plate part-2 to the bottom plate part-1 using
SHCS M6 x 30-4 Nos.

Press fit the punches (Part-4 and 5) to the punch
holder part-6

Take care that the punch part 4 and 5 should have
perpendicularity with punch holder Part-6

Fix the punch holder assembly and the thrust plate
Part-7 to top plate Part-8 using SHCS M6 x 35-4
Nos.

Drill and ream holes dia.6H7 x 2 Nos in top
assembly.

Drive dowels dia 6 x 35 — 2 Nos using a hammer in
the top assembly.

Slide the top assembly over the pillar part-9 which are
fitted to the bottom plate part 1 till be punches enter
the die.

Keep the shim equal to the cutting clearance between
punch and the die profile to adjust the cutting clearance.

Tighten the SHCS of the bottom assembly.
Remove the top assembly.

Drill and ream holes dia. 6H7 x 2 Nos in the bottom
assembly.

Drive dowels dia.6x30 -2 Nos using a hammer in the
bottom assembly.

Insert the stripper plate part-3 through the punches
(Part 4 and 5)

Keep springs -2 Nos in between the punch holder part
1 and the stripper plate part-3 to align the hole dia.
10H7 which is in the punch holder.

Insert the distance bush-2 Nos Part 13 through the
top plate part 8 to sit on the stripper plate part 3

Keep washer-2Nos part 14 on the distance bush -2
Nos part 13

Clamp SHCS M6 x 55 — 2Nos though the washer part
14 and the distance bush part 13 to the stripper plate
part 3 from the top plate part 8.

Slide the top assembly over the pillars part-9 of the
bottom assembly.

Slide the top half up and down for free movement.

Clamp the shank part 11 to top plate of the assembled
tool.

Note the tool is ready for trial.

* Unscrew SCHS of the bottom assembly by one pitch. Piercing tool
R3 5 R5
\ | R12.5
" X o6
\
Q —(—+ Z\ - o
N
13.5 255
50
1 25107
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE 1:1 DEVIATIONS TIME

=

PIERCING TOOL COMPONENT

CODE NO. TJ20N25107E4
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Set the tool on the fly press. » Checkthe pierced hole locations with a Vernier caliper.

o Lift the press ram. » If the locations are within 0.1mm then the tool is
* Locate the component between the locator pins in the acceptable.
piercing tool. *  Remove the tool from the press.
* Lower the press ram to pierce the component.
* Repeatthe same procedure to pierce 2nd components.
Blanking tool
Objectives : At the end of this exercise you shall be able to
e drill and bore two plates in assembly
 press fit bushes perpendicular within * 0.02mm
¢ Press fit pillars perpendicular within * 0.02mm
» clamp plates together as per drawing
« align punch and die with equal clearance
* check the clearance using a feeler gauges
* set the tool on the fly press.
2 DOWEL STD 16
4 SHCS STD 15
2 DOWEL STD 14
2 COUNTER SUNK SCREW STD 13
4 SHCS STD 12
2 GUIDE BUSH Fe310 11
2 GUIDE PILLAR Fe310 10
1 STOPPER Fe310 09
1 BLANKING PUNCH Fe310 08
1 SHANK Fe310 07
1 TOP PLATE Fe310 06
1 THRUST PLATE Fe310 05
1 PUNCH HOLDER Fe310 04
1 STRIPPER PLATE Fe310 03
1 DIE PLATE Fe310 02
1 BOTTOM PLATE Fe310 01
NO.OFF DESCRIPTION STOCK SIZE MATERIAL REMARKS PART NO. EX. NO.
SCALE DEVIATIONS TIME
BLANKING TOOL
E @ CODE NO. TJ20N25107E5
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2.5.107
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE DEVIATIONS 0.1 TIME

HO

BLANKING TOOL ASSEMBLY

CODE NO. TJ20N25107E6
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Job sequence

Clean all the parts and standard items No 1 to No:16

Deburr sharp edges. If any except punch and die
cutting edges.

Clean all the screw holes.
Drill and bore the top and bottom plates part-6
Press fit bushes part-11 to the top plate part-6

Note: While selecting the bush consider the
pillar size.

Clean the pillar and bush holes.
Keep the top plate on parallel blocks. (Fig 1)
Apply oil to the bush holes

Keep the chamfered side of the bush inside the hole
(H7) in the top plate as shown in Fig 1.

Check with try square for perpendicularity. (Fig 1)

Note: While selecting the bush, consider the
pillar size.

Press fit pillars part-10 to the bottom plate part-1

Slide the bushes part 11 along with the top plate part-6
over the pillars which are already fitted to the bottom
plate part 1

Fit the stopper part-9 to the die plate part-2 dia.4H7
hole using a soft hammer.

Clamp the die plate (Part 2) and stripper plate (Part 3)
to the bottom plate with socket head cap screws M6
x 45 — 4 No'’s fit the punch part 8 in the punch holder
part 4

Clamp the thrust plate part 5 on the punch part-8 with
counter sunk screws M5 x 15 -2 Nos.

Clamp the punch holder Part 4 and the thrust plate
part 5 to the top plate part 5 with socket head cap
screws M6 x 35 — 4 Nos

Loosen the socket head cap screws in the bottom
plate part-1 and part-6 by 1 pitch.

Align the punch part 6 in the die plate part-2 with equal
clearance by keeping 0.03shim between the punch
and die profile.

Tighten the socket head cap screws of the top plate
part-6 and bottom plate part 1

Check for uniform clearance 0.03mm using feeler
gauge 0.03mm

Remove the top half of the assembly drill and ream
dia.6H7 x 2 Nos in the top assembly.

Drill and ream holes dia. 6H7 2 Nos. in bottom
assembly.

Drive dowels dia. 6 x 35 - 2 Nos using the hammer,
in a top assembly.

Drive dowels dia. 6x50 - 2 Nos using the hammer in
bottom assembly.

Slide the top half of the assembly over the pillars.

Slide the top half up and down for free movement.

Blanking tool — die set assembly

Cleanthe top plate, the bottom plate, pillarand bushes.

Deburr the sharp edges, if any.

CG&M : TDM (Press Tools, Jigs & Fixtures) :

Fig 1

u
I
:

@dH7

TJ20N25107H1

Keep a dia.25x70mm brass rod over the bush and
knock down with a knocking rod.

After the bush enters about 5mm inside the hole of
the top plate check the perpendicularity

Check again in two opposite directions. (Fig 2)

Fig 2

i

TJ20N25107H2

If not perpendicular, knock the bush with brass rod
from the opposite side to obtain the perpendicularity.

(Fig 3)

Fig 3

[ ]

A

N

TJ20N25107H3

Keep a dia.25 x 70mm brass rod over the bush and
knock with the knocking rod till bush shoulder touches
the top plate.

Repeat the same procedure and press fit another
bush.

Keep top plate over parallel blocks. (Fig 4)
Keep parallel blocks over the top plate. (Fig 4)

Keep the bottom plate over parallel blocks.
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Fig 4

=

T
£ 2p6
+
o 296
2 ‘ ) N N
|
| N

TJ20N25107H4

Apply oil to the pillars.

Enter the g6 dimension of pillars through the bottom
plate such that it enters into the bush in this condition.
Top and bottom plate can be clamped using clamp.

Keep the dia. 25 x 70mm brass rod over the pillar and
knock with a knocking rod such that the p6 dimension
ofthe pillar enters into the bottom plate for about 5mm.

Knock down the pillars alternatively (Fig 5 to 7) into
the bottom plate till p6 dimension of the pillar is inside
the bottom plate by about 1mm (Fig 8).

Fig7

TJ20N25107H7

Fig 8

2

|
|

TJ20N25107H8

Blanking Tool — trial

» Set the tool on the press

« Lift the press ram.
* Feed 0.5 52 mm CRCA strip through the stripper

Fig 5

Z.

N

TJ20N25107H5

Fig 6

N

- — -y

TJ20N25107H6

Remove the parallel blocks and reverse the assembly.
Apply oil in the bush.

Slide the top plate up and down. The movement should
be smooth.
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plate channel and stop against the stopper.
Lower the press ram to blank the sheet.

After the cutting action, lift the ram (Punch should not
come out of stripper)

Lift and feed the strip forward though one pitch and
stop against the stopper.

Lower the press ram to blank the component.

Repeat the same procedure to get five blanked
components.

Note: During feeding of the sheet, butitagainst
the back side wall of the channel in the stripper
plate (Fig 9)

Fig 9 STRIPPER PLATE

S
2002

DIE PLATE STRIP

TJ20N25107H8

While aligning the punch and die maintain 0.03mm
clearance per side and confirm this with the feeler
gauge.

Fasten the socket head screws.
Take the first trial
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Inspect the component and check for the uniform cut
hand and burr.

Ifthe alignmentis notachieved, it should be readjusted
using feeler gauges.

Drill ream and dowel the assembly.

Blanking tool — setting the tool on the fly press

Lift the press ram to provide space to keep the
assembled tool on the press bed.

Keep parallel blocks between the punch holder and
stripper such that the punch exists only in the stripper
and not in the die plate.

Keep the assembled tool in the centre of the pressed
bed.

Lower the press ram such that the shank enters the
bore in the press ram and the press ram touches the
top plate of the tool.

Adjust the lock-nut on the press to stop the ram in
that position.

Clamp the shank to the press ram by tightening the
hexagonal bolt provided on the press ram.

Clamp the bottom half of the assembly to the press
bed using four flat clamps. Take care when you lower
the pressramto punch the components bushes should
not touch the flat clamps.

Lift the press ram and remove the parallel blocks.
Loosen the lock-nut

Lower the press ram such that the punchis on the side
the die plate by about0.5mm (pass the 0.5thickness of
CRCA (Cold rolled close annealed strip) strip through
the stripper channel. Lower the press ram to touch
the punch face on the strip. Remove the strip from
that position and lower the press ram about 1mm)

Adjust the lock-nut and the clamp to stop the press
ram in that position

Note: Take care whenthe press ramis lifted the
punch should not come out of the stripper plate.

o

o

o
N /,]F(/‘/I:V | N
| BETUEA |
a |
ey =g
4 N

o

TJ20N25107HA
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Skill sequence

Shut height of press tool

Objectives : This shall help you to
» Set the Shut height of press tool

The shut height of an upright press is the distance from
the top of the bed to the bottom of the slide with stroke
down and adjustment up. The shut height must always
be either from the top of the bed or from the top of the
bolster plate

The shut height can be calculated by multiplying the die
cavity depth of the die with the ram stroke. However,
when calculating shut height, it is important to be aware
of the difference between the die cavity depth and the
ram stroke. (Fig 1)

Fig 1

¢ A
e SET BLOCK

* HEIGHT X'
B

[

X=A+B+ (LOW LIMIT OF T) MINUS 0.2 MM

TJ20N25107J1

Put the tool press, and open the tool.

Put a small piece of material which thickness is same
to the part into the tool, the material should be smaller
than area of die plate so the tool does not bend the
part,

Move the slide upwards to the upmost point, then
lower the slide to the down point.

There is an adjustment of the slide, adjust it until the
upper and lower die closed totally.

Check the reading of the shut height. it might be
smaller than the shut height we offered as we read
your description.

Use the shut height you just got to stamp the part.

Shut height needs to be found out every time you use
a new tool since the supplier’s press is different. The
shut height we offered should be used as a reference
data when you set up the tool.
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Capital Goods & Manufacturing Exercise 2.6.108
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Hydraulic and Pneumatic

Identification and familiarization of various types of hydraulic & pneumatic
elements such as cylinder, valves, actuators and filters

Objectives: At the end of this lesson you shall be able to
¢ identify the basic pneumatic components and their symbols
¢ identify the basic hydraulic components and their symbols.

PROCEDURE

TASK 1: Identify the basic pneumatic components and their symbols

1 Display all the pneumatic components on the work 2 Identify the components and name them
table.

S.No. Component Symbol Name Remarks

Lbﬁ

¥

2
’ i\
G:TT
|
4 E:\HI/‘TZ
5
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S.No. Component Symbol Name Remarks
: A\
(Omm iy
7
| | |
—
8 A
~
TASK 2: Identify the basic hydraulic components and their symbols
1 Display all the hydraulic components on the work 2 |dentify the components and name them.
table.
S.No. Component Symbol Name Remarks
! I
i 1
2
3
T T
i >< )
T T
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S.No.

Component

Symbol

Name

Remarks

;
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Capital Goods & Manufacturing
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Compound Tool

Exercise 2.7.109

Construct a compound tool as per the drawing using various tool room
machines and equipment’s

Objectives: At the end of this lesson you shall be able to
¢ prepare all the parts of compound tools
* assemble a compound tools as per drawing.

:
1A e
Y, 43 y
ISSII: =0
| N TN—®
N LLNHS /§
Wy
W/;%
o e L
(s T i T/@
(20) r-,, + k/@
T T
4 COMPRESSION SPRING 1.D=15W@=1.2,P=4,=25 SPRING STEEL 23 -
2 DOWEL @6 x 25 Fe310 STD 22 -
2 DOWEL @6 x 50 Fe310 21 -
3 HEX. SOCKET HEAD CAP SCREW | M6 x 30 IS 2269-12.9 Fe310 20 -
4 HEX. SOCKET HEAD CAP SCREW | M6 x 60 IS 2269-12.9 Fe310 19 -
4 DOWEL @4 x 10 Fe310 STD 18 -
1 KNOCKOUT ROD ISRO 10-110 Fe310 STD 17 17
1 BLANKING DIE 75 ISF 25-55 OHNS 16 16
1 BLANKING PUNCH ISRO 45-40 HCHC 15 15
1 PIERCING PUNCH ISRO 18-45 HCHC 14 14
1 STOPPER ISRO 10-20 Fe310 13 13
1 SHEDDER ISRO 36-25 Fe310 12 12
1 STRIPPER 60 ISF 15-77 Fe310 11 11
1 BACK PLATE 60 ISF 10-77 Fe310 10 10
2 TRANSFER PIN ISRO 6-40 Fe310 STD 09 09
1 TRANSFER PLATE ISRO 32-20 Fe310 08 08
2 GUIDE BUSH ISRO 28-55 Fe310 07 07
2 GUIDE PILLAR ISRO 20-115 Fe310 06 06
4 SHOULDER SCREW ISRO 16-50 Fe310 05 05
1 PUNCH HOLDER 60 ISF 20-77 Fe310 04 04
1 BOTTOM PLATE 140 ISF 30-105 Fe310 03 03
1 TOP PLATE 140 ISF 30-105 Fe310 02 02
1 SHANK ISRO 28-65 Fe310 01 01
NO.OFF DESCRIPTION STOCK SIZE MATERIAL REMARKS PART NO. EX. NO. 2.7.109
SCALE 1:1 DEVIATIONS TIME
E @ CODE NO. TJ20N27109E1
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Job Sequence

Refer the Exercise 2.5.125

Compound tool - Shank

102

Compound tool - Top plate and bottom plate
* Check the raw material 140 ISF 30 + 105

» Set the job in the vice

* Mill block to - 135 x 100 x 25mm perpendicular within

TURNED
N
60
45 15
A 16 R2.5
N~
{ \‘60“ z
30° 1] -
ogl' \\ X 8 — — ‘>_<
w | _ | »_
8
) i - , N
N p—E

MILLED

19h13

e

19h13 = 19 "3 033

0.1 and parallel within 0.1mm.

* Repeat the same procedure for milling the second

N7

@9

0

SHANK

plate.
1 ISRO 28 x 65 Fe310 01 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS + 0.1 TIME

CODE NO. TJ20N27109E2
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Top plate

Check the raw material.

Mark and punch the co-ordinates for the hole
centres.

Drill holes dia 6.6 x 4 Nos

Counter bore to dia 11 x 4 nos to depth 7mm.
Drill holes dia 18.5mm.
Tap M 20 x 1.5 as per drawing.

Chamber as per drawing.

Compound tool - Top plate
MILLED GROUND BORED
N7 / N6 N6
a
7y)
0.02 M20 x 1.5 ::
Ne, 4xo1 2x @OHT
N~
T e}l o
8 | bt | |
| | 17
©
/N6 g66 @28 < 2 x @22H7
N6 | |0.02]A
85
I
52.5 /|t X
41 +0.01 w @\ @
35 Pz
30 +0.01 [ S— +
17.5 ¢ N
5 B /A S
$ q ©
0
s @22 H7= @22 15"
b= b= - @6 H7= 06 f8‘°12
© o o <
Z + F =
1 4 o~
(o0} N ~— (o)} o ~
~ o N w N~ ~ ~
1 140 ISF 30-105 Fe310 02 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:2 DEVIATIONS 0.1 TIME
TOP PLATE
% @— CODE NO. TJ20N27109E3
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Bottom plate

Check the raw material.

Mark and punch the co-ordinates for screw hole .

centres.

0.5 under-size for filling.

* Dirill holes dia 6.6 x 4 Nos.

» Counter bore holes dia 11 to depth 7mm.

Compound tool - Bottom plate

Chamfer as per drawing.

MILLED GROUND BORED
N7 NG / N6 /
2 x 6.6 %
//]0.02 M
2 x @8H7 @14  @15H7 0
N6 <
\ ININEEN BN
& o \ NN N !
o | /NN |
N6 gipH7 15 2 x @6H7
11 ©
=z
o
<t
Mg | Jo.02]A &
85
70+0.01 /\
(kj
53 +0.01 (/A\\ CAD
35 Ya s U
\\%‘ A
17 +0.01 -/ 1> \\% PN
& 2
o o)
T 15 \ @15/ 16 H7 = @15/ 16+
© 2 = 5 @8 H7 = @8130'°
z l:; l:; fa 0.012
o & - > y = @6 H7= @6 g
~ (] AN Te] N~ ~ ~
1 140 ISF 30-105 Fe310 03 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:2 DEVIATIONS # 0.1 TIME

O

BOTTOM PLATE

CODE NO. TJ20N27109E4
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Punch holder

Check the raw material.

Mill block to 15.5 £0.1 x 50 x 72mm perpendicular
within 0.1 and parallel within 0.1mm.

Grind the thickness to 15 £0.02mm parallel within
0.02mm.

Grind reference sides (adjacent sides) perpendicular
within 0.02mm.

Mark and punch the co-ordinates for the screw hole
centers.

* Mark the punch hole to insert punch.
» Drill dia 6.6 x 4 holes.
» Drill dia 4.2 x 2 holes
» Drill and ream hole dia 6.H7 x 2 Nos.

e Drill and ream hole dia 4.2 x 2 Nos.

» Counter bore dia 12.H7 to a depth of 5mm.

» Chamfer as per drawing.

Compound tool - Punch holder

MILLED GROUND BORED

///0.02 @16 | S 4 x 96.6
N6 ©
| | |
© [ [ | [
| 7= N7
I I I I
NG G12H7 e
2x 42 Ia
2 x 45°
N6
30
225 ) M
11 £0.01 W r Y t
< ' J
5001 P /( D ~
o | A Y \ 2 x @6H7
* D .  Exoe
12.5 n
kj {} +0.018
20 @12 H7= @12 ¢
3 5 o6 H7= @650
[Te} [Te} [Te} ] [Te}
0 N~ 0 o N~ <
[ o ~ AN [ap] wn [(e]
1 60 ISF 20-77 Fe310 - 04 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS +0.1 TIME

PUNCH HOLDER

CODE NO. TJ20N27109E5
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Shoulder screw

Turning

Check the raw material ISRO dia 16 x 200mm.

Hold the job in 3-jaw chuck such that the length 70mm
projects out.

Face to get perpendicularity.

Turn dia 13 £0.1 to length of 65mm.
Turn dia 8.5 to a length of 39.5mm.
Turn dia 4.9 to a length of 8mm.
Turn the groove as per drawing.

Cut external thread using M5 die on lathe to a length
of 8mm.

Part the job to a length of 47mm.

Reverse the job and hold dia 8.5

Face the job to a length of 45mm.
Chamfer as per drawing.

Repeat the same for other 3 jobs.

Grinding

Set the job on perpendicular in grinder.
Grind the shoulder for step length 5mm.
Grind dia 8.5mm to dia 8g6 as per drawing.

Repeat the same procedure and grind other shoulder

Compound tool - Shoulder screw (4 Nos)

TURNED GROUND

SCrews.

2
© GROOVE 1 x 1 mm
z N6 /
[sp] 14 ©
sl = N ‘4 el &
| S
5 32+0.02
45
—0.005
896 = I8 -0.014
4 ISRO 16 x 50 Fe310 05 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 2:1 DEVIATIONS 2 0.1 TIME
SHOULDER SCREW
5» @ CODE NO. TJ20N27109E6
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Compound tool - Guide pillar (2 Nos)

Check raw material dia. 20 - 120.

Hold the job in a 3 jaw chuck.

Face and centre drill.

Reverse the job and hold in the 3 jaw chuck.

Face to get total length 100+0.1.

Centre drill.

Hold the job in between centres.

Turn dia. parallel 15.5£0.1 mm to maximum length.

Turn taper 8 degrees +5 minutes’ length 3+0.2 by
swiveling the compound slides.

Reverse the job and hold in between centres.

Turn dia. 15.5£0.1 mm to remaining length.

Turn radius R2 using form tool.

Repeat the same procedure and turn dia 16.5 pillar.
Check the dimensions of the turned pillars.

Set the job in between centres on the cylindrical
grinder.

Grind dia. 15.5 to dia. 15 p6 to length of 27tmm.
Reverse and hold the job in between centres.
Grind 1596 to a length of 80£0.1.

Repeat the same procedure and grind dia. 16 pillar

TURNED GROUND

20
15° N6 R2
f —
YA’
g | | s
8 N N - N N - = S
.
3
100
@15/ 16 p6 = @15/ 16 9000 1 2
@15 /16 g6 = @15/ 16 _0'01 @d| 15 | 16
1+1 ISRO 20 -115 Fe310 06 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME

=6

GUIDE PILLAR

CODE NO. TJ20N27109E7

192

CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.7.109




Compound tool - Guide bush (2 Nos)
¢ Check the raw material dia.28 *55 mm. TURNED GROUND
* Hold the dia. in a 4 jaw chuck such that the job length N7 NG
30 mm projects out.
» Face to get perpendicularity.
* Turn dia. 27+£0.1 mm to a length of 28 mm.
e Centre drill dia.2.5 mm 3
R2 N6 N6
R2 15°)
it e
SC_) [(o]
< 8 A L/Nel P,
Q R2 § g
RN
x
6 24
18 27
50
@25 16 = @25 _0090
@22 p6 = D22 _o'00s 1 2
@15/ 16 H7= @15/ 16 '3°"®
(%]»] 15H7 16H7
1+1 ISRO 28 -55 - Fe310 07 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS +0.1 TIME
GUIDE BUSH
*‘ﬂ— @ CODE NO. TJ20N27109E8

Drill and enlarge the hole to dia. 13.5 mm.
Bore dia. 14.5£0.1 mm.

Bore step dia. 16.5+0.1 mm to length 27 mm.
Turn all grooves using a form tool.

Turn dia. 25.5 £ 0.1 to length 28 mm.

Turn step dia. 22.5 £ 0.1 to length 24+0.1 mm.
Chamfer as per drawing.

Reverse the job and set in a 4 jaw chuck.

Face to total length 50+£0.1 mm.

CG&M : TDM (Press Tools, Jigs & Fixtures) :

Turn radius R2 mm using a form tool

Repeat the same procedure and turn to &15.5 mm
guide bush.

Check the dimensions of the turned bush.

Set the job dia. 22.5 on cylindrical grinder in a 4 jaw
chuck.

Grind external diameters as per drawing. (225 p6)

Reverse the job and hold dia 25mm with soft jaw grind
dia 22.P6

Repeat the same procedure and the grind other bush.
Refer to the drawing for dimensions.
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Compound tool - Transfer plate (2 Nos)

Transfer plate
» Check the raw material size
* Hold the job in 3-jaw check such that 20mm projects
outside.
TURNED GROUND
N7 / N6 /
©
© z
z
a27 5
//10.01
1+1 ISRO 32-20 - Fe310 - 08 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS +0.1 TIME
TRANSFER PLATE
E @ CODE NO. TJ20N27109E9
+ Face to get perpendicularity. » Part the job to a length of 5.5mm 2 Nos.
e Turn dia 27mm to required length. » Set the job on surface grinding machine.

» Grinding the job 5mm thickness both sides.
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Compound tool - Transfer pin (2 Nos)

1 x 45°

GROUND

W

g4

26 0 o1

Job sequence

Standard dowel pin dia 4 x 26mm
Back plate
* Check the raw material 60 ISF 10-77.

* Mill the flat 72.5 x 50.5 x 5.5mm 0.1mm
perpendicular within 0.1 and parallel within 0.1mm.

* Grind thickness to 5mm parallel within £0.02mm.

» Grind reference sizes (adjacent sides) perpendicular
within 0.02mm.

* Mark and punch the hole centre.
» Drill holes dia 6.6 + 6 Nos.
» Drill holes dia 4.2 x 2 Nos.

2 STD 09 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME

TRANSFER PIN

CODE NO. TJ20N27109EA
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Compound tool - Back plate

MILLED GROUND
N7/ N6 /
//]0.02
6 x 6.6 2
N6 x
[T} N |
2x@D4.2 N6
o
<t
NG L Jo.02A ko
25
17.5 ™ @
6 = [
0 | N
: R ® &
!
17.5 )
SP N2}
25
© ©
Te] N~ N ()] N
N ~ o N (a2} <
1 60 ISF 10-77 Fe310 10 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME
; BACK PLATE
E @ CODE NO. TJ20N27109EB
e
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Stripper
e Check the raw material size 60 ISF 15-77. .
e Mill block 72.5 x 50.5 x 10.5mm +0.1mm. .

Grind the thickness to 10 £ 0.02mm parallel within .

+0.02mm.

Grind the reference sides (adjacent sides)

perpendicular within £ 0.02mm.

Mark the holes and punch.

 Drill dia 4x4 Nos for M5 tap.

Drill dia 3.9 for 4mm ream holes 4 Nos.
Drill dia 4.8mm for 5mm ream hole.

Set the job material milling machine.

e Drill and bore dia 20.96 £0.01mm.

Compound tool

- Stripper

Chamfer as per drawing.

MILLED

[

GROUND

BORED

4 x JAHT7 g5H7 %
@
NG @20.96+0.01 4xM5 X
° <
0_02 Ne 2Xx45°
[Tp)
<
Ne o0z x
39
> g j0}
28+0.01 N
O O
(]
pd
14 +0.01 \ P
R A ‘
i |
0 __mMm
? 4 Y © ‘ fan
X N\
11 ?
g 5
0 0 w0 g 0
[ (e} o0} Q0| < N <t
~ ~ o -~ AN| M <t Te]
@4 | @5H7 = @4 [ @5 * 50"
1 60 ISF 15- 77 Fe310 11 11
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS % 0.1 TIME
STRIPPER

=&

CODE NO. TJ20N27109EC
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Compound tool - Shedder

Shedder
» Check the raw material ISRO 36-25.
* Hold the job in 3-jaw chuck.

GROUND

s

» Face the job to get perpendicularity.
* Turn dia 29 £0.02mm

15
//10.02
4
1 0.02]A
N~
(o]
g 5 o
- - o AN
§ Q
1©]0.01
1.5 x 45°
@10.5H7= @10.5 901
@21g6 = @2196 ~5:0%
1 ISRO 36 -25 Fe310 12 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 2:1 DEVIATIONS 0.1 TIME
SHEDDER
E @ CODE NO. TJ20N27109ED
» Turn dia 21 to a length of 11mm. * Reverse the job hold dia 21mm.
« Drill and ream to size of dia 10.5H7. * Face the job to the length of 15mm.
+ Part the job to length of 15.5mm. + Chamber the job as per drawing.
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Compound tool - Stopper

Stopper

0.5 x 45°

D7 +0.01

J5p6

10

» Check the raw material ISRO 10-20.

* Hold the job in 3-jaw chuck.

+ Face the job to get perpendicularity.

e Turn dia 7.5mm.

* Reverse the job and hold dia 7.5mm in the chuck.

» Turndia 5.5 to the length of 8mm and chamfer the

GROUND

e

@5p6 = B5:59%

* Reverse the job and hold dia 5.5 in the chuck.

* Face dia 7.5 to a length 2mm.

» Hold the job in cylindrical grinding.

* Grinding job dia 5.5 to dia 5mm.

* Reverse the job grind dia 7.5mm to 7mm.

» Grind dia 7mm face to a total length of 10mm.

end.
1 ISRO 10-20 Fe310 13 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 2:1 DEVIATIONS 0.1 TIME

O

CODE NO. TJ20N27109EE
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Piercing punch

Check the raw material ISRO 18-45.
Hold the job in 3-jaw chuck.

Face to get perpendicularity.

Turn dia 15mm.

Turn dia 12.5mm to a length of 29.5mm

Turn dia 11mm to a length of 20.5mm.

Reverse the job face and maintain length 35mm.
Hold th job in cylindrical grinding machine.

Grind the shoulder to maintain 30mm from the face.
Grind dia 12.5mm to 12mm.

Grind dia 11mm to 10.5mm accuracy of +0.00-
0.01mm.

Compound tool - Piercing punch

GROUND

s

w0 Q og
5 s |
S =
Q
5t8.01
14.5
35 @12p6 = 31210.0%
Blanking punch
» Check the raw material ISRO 45-40. » Turn dia 20.94mm to a length of 16mm.
* Hold the job in 3-jaw chuck. * Mark radius 2mm at corner of joining dia 40 and dia
» Face for perpendicularity. 20.94mm.
- Turn dia 40 to a length of 28mm. * Reverse the job and face to a length of 26 mm.
*  Drill through hole 10.4mm.
1 ISRO 18 -45 HCHC 14 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 2:1 DEVIATIONS *0.01 TIME

=0

PIERCING PUNCH

CODE NO. TJ20N27109EF
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Ream the hole to 10.56mm using adjustable reamer. .

Set the 1.5° taper in compound slide.

Taper turn the hole to a depth of 23mm.

Mark 28mm PCD using single point tool.

Drill dia 5mm for M6 tap 3 Nos.

e Drill dia 5.8 for 6mm reamer.

* Make thread using tap.

 Ream the 2 holes 5.8 with 6mm reamer.

According to the drawing mark and punch the centers

of holes.
Compound tool - Blanking punch
GROUND TURNED
N6 / N7 /
220.94 —0.01
©]/0.01]A]
/002 010562001
“ | 2 x G6H7
R2 ‘
of [ | |
| | | e
1 = NB 4y
1.5° x
40 '2
3 x M6 EQUISPACED
ON 28 PCD
@6 H7= @6:5°"
1 ISRO 45 - 40 HCHC 15 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME

3

BLANKING PUNCH

CODE NO. TJ20N27109EG
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Blanking die * Drill dia 5mm for M6 tap 4 Nos.

* Check the raw material 75 ISF 25-55mm. » Drill dia 5mm 4 Nos to a depth of 5mm blind hole.
* Mill block 20.5 x 50.5 x 72.5 £0.1mm.  Drill dia 7.5 blind hole for a depth of 2.5mm.

+ Grind the thickness 20.5mm to 20mm 0.01 parallel » Set the job on vertical milling machine.

within £0.01mm.

Grind the reference sides (adjacent sides)

+ Drill and bore dia 21 to an accuracy of +0.01mm.

perpendicularity within 0.02mm.

» Step bore to dia 30mm to depth of 10mm.

» Chamfer as per drawing.

Mark the holes and punch.

Compound tool - Blanking die

MILLED

GROUND BORED

N6 o @30 4 x M6
\A | —
o
ol o 0 ‘ =
Y o~ x
Z N 4
N6
4 x @5 @21+ 7.5
2 x 45°
N6 | [002A|
30
22.5 7 ]
19 Y an ’
17 / J
11+0.01 | VO
5+0.01 [ / _ " j %
¢ 0 @ M 2 x @6HT7
| | —_—
.—4A
9 . s “\l v
12.5 /an 47 17 =
L gi
20
S 5 F
=z b g
N o £ £ = ~ 2 o6 H7= g6 3012
~ o ~— N N < | © = -0
1 75 ISF 25- 55 OHNS 16 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO, PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME

Ty

BLANKING DIE

CODE NO. TJ20N27109EH
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Compound tool - Knock out rod

Use standard dowel pin dia 8 x 100mm

TURNED

o=

[e)
Q _ _ _ _ _ _
1 x 45°
100
1 STD Fe310 17 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS #0.1 TIME

=GO

CODE NO. TJ20N27109EI
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/@ Q
:

e=e——x1]

D

SEINNNVIN

NN

:

50 ISF 10-60 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS TIME

=0

CODE NO. TJ20N27109EJ
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Compound trial

@310.5

————

321

MATERIAL : CRCA

1 24 1SSH 1 - 300 CRCA 3P2 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS TIME
COMPONENT
E @ CODE NO.  TJ20N27109EK
Assembling Fig 1

Collect all the parts as per drawing.

Clean thoroughly and deburr all parts except punch
and cutting edge.

Assemble piercing punch (14) and blanking punch
(15) with punch holder (4) and back plate (10).

Apply marking media on top plate (2) butt against
angle plate and mark holes centre as per drawing.

Set the bottom plate (3) and top plate (2) together by
introducing 10x20x125 parallel blocks and clamp by
parallel clamp.

Clamp the above set up on a drilling machine table.
Drill centre hole dia 18.5 for tapping M20x1.5.

Drill and ream dia 22 H7 at the same centre on top
plate (2). The bottom plate (part 3) to be left for drill
and ream dia 6 H7 only in trial assembly.

Remove the setup and apply marking media on
bottom plate (part 3) face (kep dia 14 H7 hole on up
side) mark centres of dowel pin and centre punch.

Set on drilling machine drill dia 14mm at the centre.

Clamp the bottom plate (part 3) and stripper plate
(part 11) set on drilling.

Drilling dia 4 holes for M5 tap on stripper plate 4 Nos.
Separate the bottom plate and stripper (part 3&11)
Make thread on stripper using M5 tap.

Drill dia 7.8mm 4 holes on bottom plate ream 8H7.

CG&M : TDM (Press Tools, Jigs & Fixtures)

PARALLEL BLOCKS

(
|

g o

SETTING BOTTOM AND TOP PLATE

=}

TJ20N27109H1

=t

Counter bore the 4 holes to a depth of 15mm.

Clamp the piercing punch (part 15) with bottom plate
(part 3)

Drill dia 5mm for M6 tap on piecing punch 3 Nos
equally spaced on 28 PCD.

Separate bottom plate and drill 6.6mm 3 Nos counter
bore dia 11mm to a length of 7mm.

Top assembly

: (NSQF - Revised 2022) - Exercise 2.7.109

Clamp the parts top plates (2) back plate (part - 10)
punch holder (part - 4) blanking die (part - 16) using
‘C’ clamp.

Set the job on drilling machine.
Mark on the top plate and punch the hole centres.

Drill through holes of dia 5mm for M6 tap on blanking
die (part - 16)

Separate the blanking die (part - 16)
Make threads using M6 tap 4 Nos.
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Drill dia 6.6 hole in top plate (Part - 2) back plate
(part - 10) and punch holder (Part - 4) in same centre.

Drill the counter bore of dia 11mm to a depth of 7mm.

Clamp the back plate (Part - 10) and punch holder
(Part - 4)

Mark and punch the centre of 2 dowel holes.
Drill dia 4.2, 2 holes.

Assemble the top portion top plate (Part - 2), shank
(Part- 1), back plate (Part 10) in between the top plate
(2) and back plate insert transfer plate (Part - 8) insert
of piercing punch (Part - 14) in punch holder (Part 4).

Insert the transfer in (Part - 9) between back plate
and punch holder.

Fix the shedder (Part - 12) in blanking die cavity.

All top parts are screwed by 4 hexagonal.

Socket head screw M6 x 60 IS 229 - 12.9 (Part 19).

Bottom assembling

206

Assemble top plate, bottom plate, pillar and bushes.

Fix the blanking punch and bottom plate using hex
socket head cap screw M6 x 30 IS 2269 - 12.9
(Part - 20).

Fix the stripper plate (part - 11) using shoulder
screw (Part - 5) insert required compression spring
(Part - 23).

Insert stopper (Part - 13) in perpendicular and insert
dowel pin (Part - 18).

Setting the compound die in a fly press

Adjust the ram position such that the gap in fly press
approximately equal to the height of the compound
die assembly.

Lock the lock nut of the fly press.
Lift the ram of fly press.

Insert the sheet on stripping plate move the ram slowly
bring down towards stripper such that punches and
die is self-aligned.

Tighten the bottom plate rigidly with base.

Lift the ram upwards, remove the sheet from the
stripper position the strip to accommodate on the

stripping.

Slowly bring down the ram until die reaches to the
stripper and lock the nut of the ram.

Lift the ram up.

The compound is up on the stripping plate.
Move the strap for next compound.

The either component come out.

Check the component for shape, size and finish.

Any defect found rectify.
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Trial - Compound tool

The trainees may be asked to write the job sequence. The tool is ready for trial.

;
b

1
7T
[N

bods

®))
&T/

3

©
—»

T

3P2 2.7.109
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE DEVIATIONS TIME

COMPOUND TOOL TRIAL
5» @ CODE NO.  TJ20N27109EL
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Capital Goods & Manufacturing Exercise 2.8.110
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Progressive Tool

Construct a progressive tool as per the drawing

Objectives: At the end of this lesson you shall be able to
e prepare all the parts of progressing tools
* assemble a progressive tools as per drawing.

f
)

8

C

T e o Wi

/@ @\\ — “ /@

&0 (1) | ® Winziziin -12

o O St e —L y N—®

e o T

h — = /T\ 1 \#\ %9-_ g T/@9

) N :ﬁ——> /@
4 COUNTER SUNK HEAD SCREW M4 x 12 Fe310 STD 26
2 DOWEL 26 x 25 Fe310 STD 25
4 COMPRESSION SPRING 1.D=18, W@=2,P=4,1=20 SPRING STEEL STD 24
2 DOWEL 23 x15 Fe310 STD 23
4 DOWEL 26 x 25 Fe310 STD 22
2 SNAP HEAD RIVET 25 x 15 Fe310 STD 21
2 COUNTER SUNK HEAD RIVET a5 x 15 Fe310 STD 20
4 HEX. SOCKET HEAD CAP SCREW | M6 x 25 IS 2269-12.9 Fe310 STD 19
4 HEX. SOCKET HEAD CAP SCREW | M6 x 30 IS 2269-12.9 Fe310 STD 18
1 SHANK ISRO 25-65 Fe310 17
1 SPACERS 25 ISF 8-120 Fe310 16
2 PIERCING PUNCH ISRO 10-50 HCHC 15
2 GUIDE BUSH ISRO 32-55 Fe310 14
4 GUIDE SCREW ISRO 20-60 Fe310 13
2 FINGER STOPPER 16 ISF 3-40 Fe310 12
1 EXTENSION TABLE 40 ISF 8-75 Fe310 11
2 GUIDE PILLAR ISRO 20-120 Fe310 10
1 BOTTOM PLATE 130 ISF 25-145 Fe310 09
1 DIE PLATE 75 ISF 15-85 OHNS 08
2 FIXED STOPPER ISRO 10-20 Fe310 07
1 STRIPPER PLATE 75 ISF 20-85 Fe310 06
2 PILOT ISRO 8 - 60 Fe310 05
1 BLANKING PUNCH 40 ISF 20-46 HCHC 04
1 PUNCH HOLDER 75 ISF 20-85 Fe310 03
1 BOTTOM PLATE 75 ISF 8-85 Fe310 02
1 TOP PLATE 130 ISF 25-145 Fe310 01

NO.OFF DESCRIPTION STOCK SIZE MATERIAL REMARKS PART NO. EX. NO. 2.8.110
SCALE 1:1 DEVIATIONS TIME
PROGRESSIVE TOOL
E @ CODE NO. TJ20N28110E1
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Job Sequence

Progressive tool - Top plate

The trainees may be asked to write the job sequence.

MILLED

GROUND

]

=0

2 x J6H7
4 x G311 M16 N6 2 x @22H7
< BN R
I I I I N
| | | |
N6 4 x 6.6 0_02
©
Zz 4 x 317
120
105 +0.01 !
| 0.02]A |
86 z: . )
74 ‘
[ N
h @T@@
46 = ‘ ‘
34 | S 7‘ .
| | 7y
15+0.01 m\ <>r<
T <
0 L
@22 H7= @22 0% g N | d] o
15 I o o T
06 H7 = ®6t8'012 o ~— N -~ -~ ~—
1 130 ISF 25- 145 Fe310 01 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 12 DEVIATIONS + 0.1 TIME
TOP PLATE

CODE NO. TJ20N28110E2
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Progressive tool - Back plate

The trainees may be asked to write the job sequence.

MILLED

GROUND
N7 / NG /

//0.02

=0

BACK PLATE

6 x J6.6 N6
& ALV e
N6 4x @105
70
) 6}
~ ‘
49 @
L |0.02]A | | T
=10 O
I I
21 i
9 2 ‘ ﬂ'\ ‘ 2
? NP ) - @ o
0
ol o 2 < 2
1 75 ISF 8 -85 Fe310 02 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME

CODE NO. TJ20N28110E3
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Progressive tool - Punch holder

The trainees may be asked to write the job sequence.

MILLED GROUND FILED
N7 / N6 / N7 /

4 x M6 14H7 2 x @6H7
® 60" Ne
v
|
| 2
N
4 X @4H7 “l axo6 NG //]0.02
18 <
x
[ep]
70
//,: N
61 ﬁ\\ (/ / \\
N ( ] '/
T 49
43 +0.01 o m @ N7 ?
s p \\\ N > -
) :
\
27001 | T pr @g ZN “
N 7
21 /D ( N 21 +0.01
= N - R2 4x 210
9 < .| TN s
T & | [y @
0 T
T - @28H7= @28 ' 5
g s s /N6 @14H7= @14 5"
O M~ o ~ ~ o
o (o] N ™ < w M~ [oo]
1 75 ISF 20-85 - Fe310 - 03 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME

PUNCH HOLDER

E @ CODE NO. TJ20N28110E4
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Progressive tool - Blanking Punch

The trainees may be asked to write the job sequence.

MILLED

o

P

GROUND

N6

[(e}
B + - +—F g_
L ! / -

N6

35

o)
28k6 =

FILED

o=

~
g s
i |
d / 2
-
- +0.018
14m6 = 314 0,007
16
+0.021
. - 28k6 =28 ;0008
1 40 ISF 20-46 Fe310 04 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS + 0.1 TIME

=0

BLANKING PUNCH

CODE NO. TJ20N28110E5
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Progressive tool - Pilot

The trainees may be asked to write the job sequence.

GROUND

e

60°
76
[32]
J4k6 <
-
0
\ ©
<
- 4oo
0
N
|/
D496
+0.009
J4ke =4 +0.001
—0.004
@496 = @4_0_012
2 ISRO 8 - 60 Fe310 05 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME

=0

PILOT

CODE NO. TJ20N28110E6
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Progressive tool - Stripper plate
The trainees may be asked to write the job sequence.

MILLED FILED GROUND
N7 / N7 / NG /
4 X @4H7
@16 N6 11.94 1682
(a2} Ye]
s
[ap} ©
9 //]0.02
14 R5.9700"
70
©
61 =z OQ
Ye]
; x
50.5 “‘} ®
%05 oy | ]
| |
43 +0.01 I B |
o Gl T T
35 |
¢ )R BEA
27 +0.01 F } |
] o
195 | T A Ul N T N N
L |0.02]A
9
0
2 z Q4HT = @4 "
(22 ~ [o0] ~ o
o (o)) N Yo Yo M~ [ee]
1 75 ISF 20- 85 Fe310 3P3 06 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME
STRIPPER PLATE
E @ CODE NO. TJ20N28110E7
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Progressive tool - Fixed stopper (2 Nos)

The trainees may be asked to write the job sequence.

TURNED GROUND
N7 / NG /
0.7 x 45 cg
£
Q
[o0]
@ _
2
10
DAm6 = T4 -3 oo
2 ISRO 10 -20 - Fe310 - 07 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 2:1 DEVIATIONS 0.1 TIME
FIXED STOPPER
E @» CODE NO. TJ20N28110E8
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Progressive tool - Die plate

The trainees may be asked to write the job sequence.

MILLED FILED GROUND
N7 / N7 / N6 /
- 4 x 34.05 12 +0.01 NG 0.02
s T
1 1 ‘ 1 ‘ ‘ N
| | \‘- 1° | | | 2 x 6H7
4 x M6 N6 4/ \X/
1.5°
)
4 x M4 N
o
49
41
29
L2 x J4H7
2 X O3H7
¢
i - - _ Q3H7 = ®3+8'010
S sl s N6 gan7 = ga 20"
~ o [(e] N~ O~ M| «— o
o [0)] N N [e] [e] N WW O M~ [e0]
1 75 ISF 15-85 - OHNS - 08 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME
DIE PLATE
E @ CODE NO. TJ20N28110E9
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Progressive tool - Bottom plate

The trainees may be asked to write the job sequence.

MILLED FILED GROUND

4% 6.6 4 x 26 @16H7
N6
© ENYININTEINING S
| EETNTEENI |
N~
@15H7 11 NG 2 x @6H7 //]0.02
120
110 R
105+0.01 ﬂ#}_‘ 7‘7 —— RS
TTo.02A {\ | 2xR10

86 : | R . 2 x5
74 |
68 | 66
o \ 54
46 \ d

! Y
34 | lfa

\ N

|
|
-
:]]g +0.01 i L
? 0 Nl T @6 H7 = @6 5"

+0.018
© s @15/16 H7 = @15/16 ¢
z = g N6
] ~ w0 (=]
w0 D OM M~ —| DO | N <
o ~ M0 © Q| OO~ O] «— ~
1 130 ISF 25- 145 - Fe310 3P3 9 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:2 DEVIATIONS 0.1 TIME

BOTTOM PLATE

E @ CODE NO. TJ20N28110EA
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Progressive tool - Guide pillar (2 Nos)

The trainees may be asked to write the job sequence.

GROUND
NG /
20
15° R2
{ ~
[(e} ©
R e
3
100
@15/ 16 p6 = @15 / 16 10008 1 2
@15/ 16 g6 = @15 / 16 015 @d| 15 | 16
1+1 ISRO 20 - 120 - Fe310 - 10 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS +0.1 TIME
GUIDE PILLAR
*E‘ @ CODE NO. TJ20N28110EB
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Progressive tool - Extension table

The trainees may be asked to write the job sequence.

4 x5

MILLED

GROUND
N7 / NG /

NG

//]0.02

3 x 45°

o

o

=

EXTENSION TABLE

N o
Yo} N~
O
Z
N N
L \
(o]
G L {Llooz
15 11
35
1 40 ISF 8-75 Fe310 11 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS +0.1 TIME

CODE NO. TJ20N28110EC
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Progressive tool - Finger stopper (2 Nos)

The trainees may be asked to write the job sequence.

FILED

o=

"

MILLED

=&

DOT PUNCHING Er.’
30° x
«-\7 AN
7 N A
> [{e]
S N D ; e o o :o_j’
7 [ ) [ ] [ )
2 8
35
10g6 = 10799%
2 16 ISF 3-40 Fe310 12 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 2:1 DEVIATIONS +0.1 TIME
FINGER STOPPER

CODE NO. TJ20N28110ED
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Progressive tool - Guide screw (4 Nos)

The trainees may be asked to write the job sequence.

TURNED

GROUND
N7 / NG /

16
2
(a0}
o0}
N6
N
(=]
=)
+
0
Tp]
[(e]
= (a0}
Y
R16 || | N
N
M8
1096
—0.005
10g6 = 10-¢.014
4 ISRO 20 - 60 Fe310 13 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS +0.1 TIME

1@

GUIDE SCREW

CODE NO. TJ20N28110EE
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Progressive tool - Guide bush (2 Nos)

The trainees may be asked to write the job sequence.

TURNED GROUND

3
NG
R2 R2 5, NG
RN
R

© 0l g

§8 | gy

Q Q8

6 22
18 25
48
1 2
D25 16 = P25 _o009
@22 p6= @22 .00 @D | 15H7 16H7
@15/ 16 H7= @15 /16 *3°"®
2 ISRO 32 -55 - Fe310 - 14 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS #+ 0.1 TIME
GUIDE BUSH
5 @ CODE NO. TJ20N28110EF
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Progressive tool - Piercing punch (2 Nos)

The trainees may be asked to write the job sequence.

GROUND

e

=0

PIERCING PUNCH

60°
J6
0
o
[
<
-
J4k6
N
<
0
J4-0.005
+0.009
J4k6 =4 +0.001
2 ISRO 10 - 50 HCHC 15 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS +0.1 TIME

CODE NO. TJ20N28110EG
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Progressive tool - Spacers (2 Nos)

The trainees may be asked to write the job sequence.

MILLED GROUND
N7 / N6 /
60° 90° (2 NO'S) N
L ) NG :
Y ol //\ - N
\
I\ é o l
\
Io) 5 @5 2x 4.4 N6
<t Te] Te] ED a)\
el I N © o) o0 < 2 :: >
w © N~ [e)] ~ P g
19
10 M o
O (© © e
0 _/ N
wn b 0
<t O v [e0] o] <t ~
o [0)] N o] O~ N~ (o0} [e)] ~
0 PR B
SN 22
10 &
& (O) o ROy | P
19 N
© o 2 X @3H7
© o0}
@5 @5 2x 4.4 2 x 10H7
0 N6 2
3 ] i Zi I
m——T11t 1 <A |
L/, % NS 0 NG @3H7 = @373°°
60° 90°(2NO'S) -
o S G10H7=310" ¢
2 25ISF 8-120 Fe310 16 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME
SPACERS
E @ CODE NO. TJ20N28110EH
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Progressive tool - Shank

The trainees may be asked to write the job sequence.

TURNED

MILLED
N7 / N7 /

58
40 18
17h13
3 10 | R2 ‘2

x N~ N~
\ g =z 4

! o 5 /R

a0 |

™ )

S VL - . - -

{ A \K

15 +0.1

17h13 = 17 23070
@209 = @20+33%

1 ISRO 25 - 60 Fe310 3P3 17 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME

=0

SHANK

CODE NO. TJ20N28110EIl
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Assembly

gl

=1}

L)

n

TN

\

:

|

?

[N

i)

b

7

&

1

e

=

Fe310 3P3 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE NTS DEVIATIONS TIME
PROGRESSIVE TOOL ASSEMBLY
E @ CODE NO.  TJ20N28110EJ
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Trial

N

=

|

SN

(AR

b

4

bt

bk

e

o0

Toles b ¢

2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE . DEVIATIONS TIME
PROGRESSIVE TOOL TRIAL

H
©

CODE NO. TJ20N28110EK
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Component trial

2 x @4

o)
©
A MATERIAL : CRCA
C\ SHEET THICKNESS : 0.5 mm
R6
PILOTING BLANKING
14 FIXED STOP
AN
Ji
} 1] s
[ep]
b @ 1
2
PIERCING
FEED FINGER STOP
1 3218SSH 0.5-300 CRCA 2.8.110
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS *0.1 TIME
COMPONENT

O

CODE NO. TJ20N28110EL
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Capital Goods & Manufacturing Exercise 2.8.111
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Progressing Tool

Prepare different types of documentation - 1

Objectives: At the end of this lesson you shall be able to
» prepare and fill up batch processing record format
 prepare and fill up bill of materials (BOM)

» prepare and fill up production cycle time format
 prepare and fill up daily production report format.

Note

* Instructor/ Training Officer should arrange for an industrial visit nearby your institute, collect inputs
and fill up format as required.

e Trainees will be guided by the concerned instructor/ TO.

* Collect necessary information forms and instruct the trainees to reproduce the forms and guide
them to fill it up.

PROCEDURE

1 Study the different types of documentation provided 3 Prepare the required format with the knowledge
(format). gained during the industrial visit.

2 Visittoindustry and collect the input/ information from 4 Record relevant information in the format.

industry and fill it up of all the format. Get it checked by your instructor/ Training offices.

BATCH PROCESSING RECORD - FORMAT -1

Batch Processing Record

Description of job Batch no. :

Part no. : Batch quantity :

Name of part : Batch record no. :
Purchase order no. :

Description of process :

Manufacturing Organization :

Period of manufacture (Year - Qtr): Start date of manufacture: End date of manufacture:
Number of pages according to batch: Inserted pages: Manufacturing facilities:
Total number of pages

1 Operator / Technician Date Name and signature

2 Production in-charge: Date Name and signature

3 Section manager Date Name and signature

4 Plant in-charge: Date Name and signature

5 Production in-charge: Date Name and signature

Remarks (if any)
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BILLS OF MATERIALS (BOM) FORMAT

BOM Part Part . . Date of .
Level | Number | Name Code Quantity Unit Procurement Designators | Remarks
Date:
Place: In charge
PRODUCTION CYCLE TIME - FORMAT-3
Organization Name:
Process: Line In charge: Date/Time:
Department / Section:
Operator: Machine
L ¢ Cycle Notes
Operations Sequence Observed Times owes Time
Repeatable
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Documentation -

2

Objectives: At the end of this lesson you shall be able to

prepare and fill job card format
prepare and fill activity log format
prepare and fill batch production record
prepare and fill estimation sheet
prepare and fill maintenance log format

prepare and fill the history sheet of machinery and equipment format
prepare and fill maintenance record.

them to fill it up.

* Trainees will be guided by the concerned instructor/ TO.

* Instructor / Training Officer should arrange for a industrial visit nearby your institute, collect inputs
and fill up format as required.

e Collect necessary information forms and instruct the trainees to reproduce the forms and guide

PROCEDURE

1 Study the different types of documentation provided 3 Prepare the required format with the knowledge
(format). gained during the industrial visit.

2 Visittoindustry and collect the input/ information from 4 Record relevant information in the format.

industry and fill it up of all the format.

Get it checked by your instructor/ Training Officer.

JOB CARD - FORMAT-1

Doc No.
Job Card Rev No.
Date
Order Starting Date
Customer
Work Order No.
Details
S.No. Date Prog:gtéz;t:_ollr:e Time (Minutes) Loc_:r?rt;oen Remarks

Start Time End Time Total Time

CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.8.111
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WORK ACTIVITY LOG - FORMAT-2

Organization Name:
Department:
Section:

Employee Name:
Supervisor Name:

Date:

Start / Stop

Operations performed

Equipment / Machinery/
Instruments used

Remarks

8.00 t0 9.00 a.m.

9.00 to 10.00 a.m.

10.00 to 11.00 a.m.

11.00 to 12.00 noon

12.00 to 1.00 p.m.

1.00 to 2.00 p.m.

2.00to 3.00 p.m.

3.00 to 4.00 p.m.

4.00 to 5.00 p.m.

5.00to 6.00 p.m.

BATCH PRODUCTION RECORD - FORMAT-3

Batch Production Record in accordance with batch processing record

Manufacturing Organization Name:

Description of job:

Name of part:

Batch No.:

The following deviations have appeared (continued)

No. process step

Name of processing step

Documented page no.

Short description of deviation

Raw material preparation:
Operation 1:
Operation 2:
Operation 3:

P bd =

2 Operation 1:

Sizing of material:

Operation 2:

-_—

n
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ESTIMATION SHEET - FORMAT - 4

Part Name: Part No.: Part Drawing
Assembly: Material:
Assembly No.: Stock size:
Opt:lration Oper.atif)n Machine Estimated time | Rate / piece per hr. Tools
o. description
Prepared by: Date:
Approved by:
MAINTENANCE LOG - FORMAT-5
Organization Name :
Department :
Section :
Name of the machine :
S. No. Date Nature of fault Details of rectification done Signature of in-charge

CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.8.111
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MACHINERY AND EQUIPMENT RECORD - FORMAT-6

Organization Name :

Department :

Section :

History sheet of machinery & Equipment

Description of equipment

Manufacturer’s address

Supplier’s address

Order No. and date

Date on which received

Date on which installed and placed

Date of commissioning

Size: Length x Width x Height

Weight

Cost

Motor particulars Watts/H.P./ r.p.m: Phase: Volts:

Bearings/ spares/ record

Belt specification

Lubrication details

Maijor repairs and overhauls carried out with dates

PREVENTIVE MAINTENANCE RECORD - FORMAT-7

Organization Name

Department

Section

Name of the Machine : Location of the machine :

Machine Number

Model No. & Make

Check list for machine inspection

Inspect the following items and tick in the appropriate column and list the remedial measures for the defective items.

Items to be checked Good working/ satisfactory Defective Remedial measures

Level of the machine

Belt/chain and its tension

Bearing condition (Look, feel,
listen noise)

Driving clutch and brake

Exposed gears

Working in all the speeds

Working in all feeds

Lubrication and its system

Coolant and its system

Carriage & its travel

Cross-slide & its movement

Compound slide & its travel

Tailstock’s parallel movement

Electrical controls

Safety guards

Inspected by
Signature

Name:

Date: Signature of in-charge
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Capital Goods & Manufacturing
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Machine Tool Maintenance

Exercise 2.9.112

Perform periodic lubrication system on machine

Objectives: At the end of this exercise you shall be able to
¢ check the oil level in gear box of machine
e carryout lubrication as per the chart.

- -

T TT

g
] +

A

/

NOTE

INSTRUCTOR DEMO THE LUBRICATION POINTS USING DIFFERENT
GRADE OF OILS
GENERAL PURPOSE MACHINERY OILS - LUBREX 68
SPINDLE OILS - SERVO SPIN 12

GEAR OILS - SERVO MESH 68

2.9.112

NO.OFF

STOCK SIZE

SEMI-PRODUCT

MATERIAL

PROJECT NO.

PART NO. EX. NO.

SCALE 2:1

=

PERFORM PERIODIC LUBRICATION SYSTEM ON MACHINE

TIME

CODE NO. TJ20N29112E1
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Identify the daily lubrication points of the lathe machine, record in table 1
TABLE -1

Indicate number and part name Specification of oil

Cross slide slide way

Number - 3

Identify the monthly lubrication filling of the lathe machine

* Record in table 2

TABLE -2

Indicate number & part name Specification of oil

+ Identify the half yearly lubrication filling in a lathe machine

* Record in table 3

TABLE -3

Indicate number & part name Specification of oil

+ Identify the weekly lubrication filling in a lathe machine

* Record in table 3

TABLE -4

Indicate number & part name Specification of oil
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Capital Goods & Manufacturing Exercise 2.9.113
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Machine Tool Maintenance

Simple repair work

Objectives: At the end of this exercise you shall be able to
¢ mark and cut the profile and prepare gasket
* fit new gasket and test the joints for leakage.

RUBBER GASKET

1 100X75X2mm B RUBBER GASKET i i 2.9.113
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 RTOLERANCE: +1 TIME :

PERFORM SIMPLE REPAIR WORK

E @ CODE NO. TJ20N29113E1
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Job sequence

Remove the cover plate and take out the damaged
gasket.

Ensure that no portion of the gasket remains
on the surface.

Clean the surface of the base and the cover plate
thoroughly.

In the case of glue-bonded gaskets, surfaces should
be cleaned thoroughly using a blunt scraper.

Smear marking medium or grease on the cover
plate’s base surface.

Place the gasket on to the base of the cover plate
and press firmly. (Fig 1)

TJ20N29113H1

o)

Mark the geometrical shape of the gasket using
scriber or pencil. (Fig 2)

TJ20N29113H2

TJ20N29113H3

Fig 4

TOP STEEL BALL

TJ20N29113H4

TJ20N29113H5

For smaller or handy objects, the article can
be placed on to the gasket for marking.

Cut out the centre portion first and then the
external profile.

240

Punch out the holes using a hollow punch and a
hammer or a little over- size steel ball and a hammer.
(Figs 3 and 4).

Cut out the unwanted portion of the gasket using
scissors. (Fig 5)

CG&M : TDM (Press Tools, Jigs & Fixtures) :

Clean the corners of the studs. (Fig 6)
Fit the gasket in position. (Fig 7)

Replace the cover plate on to the gasket and tighten
the screws evenly. (Fig 8)

Test the sealed joint for leaks and functional aspects.
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Fig 6

CLEAN IN CORNERS

TJ20N29113H6

TJ20N29113H8

Fig 7

RUBBER GASKET

TJ20N2113H7
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Capital Goods & Manufacturing Exercise 2.9.114
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Machine Tool Maintenance

Perform routine maintenance check list

Objectives: At the end of this exercise you shall be able to

» check the machine running condition

e check the lubricant level and fill the lubricant as per schedule
* check the sliding movement.

- - - - - - 2.9.114
NO.OFF STOCK SIZE SEMI PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE NTS TOLERANCE TIME

PERFORM THE ROUTINE MAINTENANCE

E @ WITH CHECK LIST CODE NO. TJ20N29114E1
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Job sequence

Turn the machine off from the main power point
and fit your tag, out of order, to avoid someone can
try to use the machine during your maintenance
procedure.

Open side cover and check:

— Diriving belts, if the belts are damaged, excessive
cracks, or an excessive wear, they must be
replaced.

— Check tension of belts.

— Check brake conditions (on models with pedal
brake).

Turn the lathe ON and:
— Run the lathe for a couple of minutes.

— Check level of lubricant oil on vison main gear
box.

— Reéfill if required with gear oil.

During running test check that:

— All the automatic feeding movement are working
properly.

— Check tail stock locking condition.

— Both lever must lock properly.

— Check top bed lubrication manual pump.

— Pull or pouch lever to verify that oil is coming to
the sliding bed.

— Check level of lubricant oil of tank bed
lubrication.

Check level of coolant, refill if required:
Lubrication, period - lubricant:

Some point will be required to lubricate with gun
oiler.

— Head stock - twice a year.

— Compound sildes,
by gun oiler - daily.

— Apron & carriage -
handle pump - daily.

— Tail stock nipple

- by gun oiler - daily.
— Change gear nipple

- by gun oiler - daily.
— Lead screw nipple

- by gun oiler - daily.
— Bed ways - by gun oiler - daily.

Coolant:

— Empty tank and fill up with new coolant every 4
months.

— Avoid contact with coolant during the refilling
process, you must wear rubber gloves.

— Test bottom of coolant tank to verify if there are
solids.

— Remove solids and try always to keep coolant
tank clean.

— Run the lathe and test coolant is supplied
properly.
Electric:

— Check the main power cable for its conditions. If
it is damaged, must be replaced.

— Verify conditions of all external switches.

— All switch with damage must be repair or replace
it.

— Check conditions of all limit switches. They must
be strong in position. A loose or damage limit

switch can generate a continuous fault on the
machine.

Centre point alignment:

— Once a year, depending the precision required
would be convenient to verify alignment of centre
tailstock with centre of headstock.

— Alignment can be obtaining by fitting a total
parallel bar between cantres, and the with a dial
indicator verify parallelism between centres.

Maintenance check list

ltems to be checked Good working/Satisfactory

Defective

Remedial measures carried out

Level of the machine

Belt and its tension

Bearing sound

Working in all the speeds

Working in all feeds

Lubrication system

Coolant system

Electrical controls

Safety guards

Sliding surface
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Capital Goods & Manufacturing Exercise 2.9.115
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Machine Tool Maintenance

Inspection of machine tools such as alignment, levelling etc

Objective: At the end of this exercise you shall be able to
* inspect drilling machine tool such as alignment, levelling.

SPRIT LEVEL

SPRIT LEVEL

1 - - - - - 2.9.115
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE T INSPECTION OF MACHINE TOOLS SUCH AS DEVIATIONS TVE

% @ ALIGNMENT,LEVELING,ETC.
CODE NO. TJ20N29115E1
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Job sequence

» Lock the table of the pillar drilling machine in mid -
position.

* Level the machine using a precision spirit level and
a straight edge.

* Check the flatness of the table surface and the base
plate of the machine.

Skill sequence

» Check the run out of the internal taper of the spindle
using a dial test indicator and test mandrel.

* Check the straightness of the pillar in two different
planes.

* Check the squareness of the table surface in two
different planes.

Geometrical test for pillar type drilling machine

Objective: This shall help you to

 carry out the preventive maintenance of drill machine.

Levelling of the machine at two different positions (a) and
(b) should be done before conducting the geometrical
test. The permissible deviation is 0.03 per 300 mm.

(Fig 1)

Fig 1

™ SPIRIT LEVEL (a)

SPIRIT LEVEL (b)

TJ20N29115H1

Check the flatness of the work table surface and the
base plate if it is machined. (Fig 2)

Fig 2
PILLAR

N 3
R

FLATNESS

4 R

TJ20N29115H2

Check the camming of the rotating table, if the machine
is provided with rotary movement. (Fig 3)

CG&M : TDM (Press Tools, Jigs & Fixtures) :

Fig 3
MAIN SPINDLE

N

ROTARY MOVEMENT

TJ20N29115H3

Check the run out of the spindle internal taper at two
positions.(Fig 4)

Fig 4

MAIN SPINDLE

TJ20N29115H4

Check the straightness of the pillar and squareness
of the spindle axis to the table surface (Fig 5) in two
different planes.
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Fig 5

//
PILLAR [

—__J T _J

STRAGHTNESS

TJ20N29115H5

Check the squareness of the table surface to the vertical
movement of the spindle housing in two planes. (Fig 6)

Check the squareness of the table surface to the vertical
movement of the spindle head of machines having an
elevated spindle head. (Fig 7)

Lubricating the parts

Apply lubrication oil in main spindle, cam of
rotating table, gear box and pillar. Daily by
using a oil can with oil.

[

—

SQUARENESS

Fig 6 ‘
i
MAIN SPINDLE |
| —
TABLE/ \\ ’
|
|
Fig7
L]
T
|
]
Q

TJ20N29115H7

Inspect the following items and tick in the appropriate column and
list the remedial measures for the defective items.

Items to be checked

Good working/Satisfactory

Defective

Remedial measures carried out

Level of the machine

Belt and its tension

Bearing sound

Exposed gears

Working in all the speeds

Working in all feeds

Lubrication system

Coolant system

Spindle & its travel

Arm & its movement

Electrical controls

Safety gaurds

246
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Capital Goods & Manufacturing
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Machine Tool Maintenance

Exercise 2.9.116

Accuracy testing of machine tools such as geometrical parameters

Objectives: At the end of this exercise you shall be able to
¢ check the level of a centre lathe

check the true running of a lathe spindle
check the alignment of the main spindle and the tailstock spindle of a lathe
check the parallelism of the tailstock sleeve with respect to bed ways.

perform practical test on turned component.

2.9.116

NO.OFF

STOCK SIZE

SEMI-PRODUCT MATERIAL

PROJECT NO.

PART NO.

EX. NO.

SCALE NTS

=0

ACCURACY TESTING OF MACHINE TOOLS SUCH AS

GEOMETRICAL PARAMETERS

TOLERANCE

TIME:

CODE NO.

TJ20N29116E1
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Job sequence

» Fix the dial gauge on the carriage. (Fig 1)

Fig 1

TJ20N29116H1

* Project the spindle of the tailstock to the maximum
extent possible and lock it. (Fig 2) Check the spindle
in the vertical and horizontal positions by a dial test
indicator.

Fig 2
LOCKING LEVER
SPINDLE

e
—

» Clamp the quill during each measurement. If it is not
clamped it will affect the measurement.

TJ20N29116H2

* Place the dial plunger to contact over the free end of
the spindle in the vertical plane. (Fig 3)

Fig 3

TJ20N29116H3

Ensure that the dial is set at the topmost point
of the quill.

» Set the dial at the zero position. (Fig 4)

* Move the carriage slowly towards the entire length of
the spindle. (Fig 5)

* Note the dial reading at the extreme end of the
spindle.

Fig 4

TJ20N29116H4

Fig 5

TJ20N29116H5

Verify the deflection of the dial reading and compare
the value with the test chart supplied. (I1S: 6040)

For checking in the horizontal plane, set
the dial horizontally and repeat the above
procedure. (Fig 6)

TJ20N29116H6

Fix the test mandrel into the tailstock spindle. Repeat
the same procedure to test the accuracy of the
tailstock spindle bore in the vertical and horizontal
positions as shown in the figure.

Checking the tail stock

Insert a hollow test mandrel (300 to 500 mm long) in
between the centres. (Fig 7)

Ensure that the spindle bearing is at its
working temperature.
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* Observe the reading of the dial as the saddle moves

Fig 7
9 along the beds and note for variation, if any.

The tailstock centre must be higher than the spindle
centre within the permissible limit.

Verify the deflection of the dial gauge reading and
compare the value with the test chart. (IS: 6040)

|
I
I
I
TJ20N29116H7
L]

Checking the true running of a spindle

* Fixthe dial gauge on the saddle, the plunger touching « Locate the taper shank of the test mandrel in the
a position of the mandrel and set it to zero.(Fig 8) spindle taper.

Fig 8 + Hold a dial gauge, stationary in the carriage, its
— plunger contacting the mandrel near its free end
] @:ﬁ' (Fig 10) and set it to ‘0’ position.

=% |
’_Ei\ Fig 10
—

ﬁ
\

TJ20N29116H8

—

TJ20N29116HA

* Move the carriage from one end to the other end —
of the mandrel to check the mandrel is in correct
alignment in the horizontal position. Rest the dial gauge plunger at right angles

(radially) to the surface to be tested.

* Rest the dial plunger at right angles (radially) to the
surfaces to be tested.

* Rotate the spindle along with the mandrel slowly by
« Set the dial plunger at the top of the mandrel and hand.
move the saddle along the bed slowly to the entire

length of the mandrel. (Fig 9) » Observe and note the reading of the dial gauge.

* Move the dial gauge near the spindle nose. Rotate
Fig 9 the spindle along with the mandrel slowly by hand
and note the reading.

B}} == i + Take readings of the dial gauge while the spindle
=i is slowly rotated. Verify the deflection of the dial
e reading and compare the value with the test chart.

T - (IS: 6040)

TJ20N29116H9

Skill sequence

Adjustment of the spirit level with the plane surface

Objective: This shall help you to
« adjust the spirit level with the plane surface.

Move the spirit level on the plane surface until the bubble Place a straight edge against the level and clamp to the
is in the centre of the scale.(Fig 1) plate.(Fig 2)
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Fig 1

TJ20N29116J1

SPIRIT LEVEL

Fig 2

BUBBLE IN THE
CENTRE

TJ20N29116J2

Turn the level through 180° (end for end) and place
against the straight edge and note the displacement of
the bubble. (Fig 3)

Level the lathe bed

Fig 3

DISPLACEMENT OF BUBBLE

TJ20N29116J3

Adjust the vial to half of the total displacement of the
bubble. (Fig 4)

Repeat the above sequence until the level is turned end
to end without displacement of the bubble.

Fig 4

TJ20N29116J4

Objective: This shall help you to

* level the lathe horizontally with the help of a spirit level.

Position the carriage in the middle of the bed.

Keep the spirit level on the rear slide way (i.e. the slide
way opposite the operator’s side) longitudinally at the
position ‘A’.(Fig 1)

Keep the second spirit level transversally at the position
‘C’. (Fig 1)

Take the readings of both the spirit levels.

Adjust the level of the bed till both the spirit levels show
the same readings.

Keep the spirit levels longitudinally and transversally at
positions ‘b’ and ‘d’. (Fig 2)

250 CG&M : TDM (Press Tools, Jigs & Fixtures) :

Adjust the bed till both the spirit levels show the same
readings.

Repeat the sequence of operation till both the spirit
levels show the same reading in all the positions a, b,
c & d. (Fig 3)

Fig 1

I
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LEVELLING A LATHE BED

TJ20N29116X1
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Fig 2

Fig 3
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TJ20N29116X2

LEVELLING A LATHEBED
LEVELLING A LATHE BED

TJ20N29116X3
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Capital Goods & Manufacturing Exercise 2.10.117
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Bending Tool / Draw tool

Construct a “V” bending tool as per the drawing

Objectives: At the end of this exercise you shall be able to
* make all the parts “V” bending tool

* assemble the “V” bending tool

* take trial in “V” bending tool.

(10—

7

s N

o)

©
RNy
L(

2 COUNTER SUNK SCREW M5 x 10 STD 14 2.10.117
2 DOWELS DIA 6 x 35 STD 13 2.10.117
4 SHCS M6 x 30 STD 12 2.10.117
2 DOWELS DIA6x25 STD 11 2.10.117
4 SHCs M6 x 25 STD 10 2.10.117
1 LOCATING BLOCK (2) SQUARE. 32-35 Fe310 09 2.10.117
1 SHANK DIA30x75 Fe310 08 2.10.117
2 GUIDE PILLARS Ex.No.2-32 Fe310 07 2.10.117
2 GUIDE BUSHS Ex. No. 2-31 Fe310 06 2.10.117
1 TOP PLATE Ex. No.2-43 Fe310 05 2.10.117
1 BOTTOM PLATE Ex. No.2-43 Fe310 04 2.10.117
1 LOCATING BLOCK (1) SQUARE. 32-30 Fe310 03 2.10.117
1 DIE BLOCK Ex. No.2-24 Fe310 02 2.10.117
1 PUNCH Ex. No.2-23 Fe310 01 2.10.117

NO.OFF DESCRIPTION STOCK SIZE MATERIAL REMARKS PART NO. EX. NO.

SCALE DEVIATIONS TIME
V - BENDING TOOL
*F—j» *@» CODE NO. TJ20N210117E1
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Job Sequence

V - Bending tool - punch

Check the raw material grind surface ‘B’ and ‘C’ to 28
0.1 parallel within 0.02mm.

Grind surface ‘D’ to remove 0.2mm material.

Grind base surface ‘A’ perpendicular within 0.02mm
to surface ‘B’and ‘D’.

Mark and punch the co-ordinates for hole centres as
per drawing. A for Tap M6x2 Nos.

File radius R2 and R1 as per drawing.

Chamfer as per drawing.

Note: Dia 6H7 dowel holes to be drilled and
reamed in assembly with part 5.

FILED

o

GROUND

e

50
© 2 x 45°
< 38+0.01
N6
DRPN \
NP, D
Q| S
~N A 5
A (@R
© @D
N6 - -
2 x @6H7 2 xMé
NG
0.02
\ \ \
— I I
| ‘ | ‘9
. \ \
© N | ~
i
; " R3
1 go%s Q
R1 |
| o
Ro = | = //]0.02
20
//0.02
1 45 |SF 30 X 55 Fe310 1 2.10.117
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME

36

PUNCH

CODE NO. TJ20N210117E1
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V - Bending tool - die block

Check the raw material.
Grind surface ‘A’ to remove 0.2mm material.

Grind surface ‘B’ thickness 30 £0.02mm parallel within
0.02mm.

Grind surface ‘C’ to remove 0.2mm material
perpendicular to surface ‘D’ within 0.02mm.

Grind the reference side surface ‘D’ perpendicular
within 0.02mm to surface ‘C’.

Mark and punch with co-ordinates for hole centres.

Drill holes dia 5x4 Nos. for M6 tap and dia 4.2x2 Nos.
for M5 tap as per drawing.

Tap holes M6x4Nos.

Tap holes M5 x 2Nos to a depth of 15 mm..
File radius R1 as per drawing.

Chamfer as per drawing.

Note: Dia 6H7 dowel holes to be drilled and
reamed in assembly with part 4.

FILED GROUND
N7
2 x J6H7
e 90° 2 x 45°
X [
R1 _.., B N6
0.02 { R2.5\/\/
//]0.02] | | —
| ~
| | A
N
NN S
H
o
o
| | [Te]
| | =
T T x
1 1 ‘ ~
T Joo2[A] 2 |
60
48+0.01 A {3 ¢
0.02|D|
30 F====" ===
7 ‘ B B AN ﬁ
«©
=
12+0.01
o O o
A
0
S S S
o & /N6 J 3 o o
o ~ N <t «© N~ [e]
1 65 ISF 35 X85 Fe310 - 2 2.10.117
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 PROJECT: V _ BENDING TOOL DEVIATIONS 0.1 TIME

36

rPART: DIE BLOCK

CODE NO. TJ20N210117E3
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V - Bending tool - locating block

Check the raw material square 32-30mm.

Mill the block to 25.5 +0.1x28.5 +0.1x30.5 +0.1 parallel
within 0.1 and perpendicular within 0.1mm.

Grind the block to 25 £0.1x28 +.02x30 +£0.02 parallel
within 0.02 and perpendicular within 0.02mm.

Mark step as per drawing, keeping 0.5 +0.1mm over

size for grinding mill step as per marking. Grind
surface ‘C’ parallel to surface ‘A’ and surface ‘D’
parallel to surface ‘B’ as per drawing.

Mark and punch for hole centre, drill and countersink
as per drawing.

Bore R12.5 as per drawing.

Chamfer as per drawing.

GR

OUND BORED

VT
©
i [=}
Y R o &
w | | [$ ™
N
~
3
+0.02
@1 740,01
RRCT IR
oo
R12.5 ;
|
L
g
r -
> |
=z |
|
-0.01
22 0.02
1 [132-30 Fe310 3 2.10.117
NO.OFF STOCK SIZE SEMI|-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME

=&

LOCATING BLOCK -1

CODE NO. TJ20N210117E3
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V - Bending tool - bottom plate * Mark and punch the co-ordinates for hole centres.

Check the raw material. » Drill holes dia 6.6x2 Nos.
Mark and punch the co-ordinates for the hole * Counter bore holes dia 11 to depth 9mm2Nos.
centres.

» Drill and enlarge the hole to dia 18.5mm.
+ Tap M20.

» Chamfer as per drawing.

Drill holes dia 6.6x4 Nos.
Counter bore holes dia 11 to depth 9mm 4 Nos.

Chamfer as per drawing.

Note: 22H7 holes to be drilled and bored in

Note: 1.0 dia 15 H7 holes to be drilled and assembly with part 6.

reamed in assembly with part 5. Dia 6H7 holes to be drilled and reamed in

2.0 dia 6H7 dowel holes to be drilled and assembly with part 7.

reamed in assembly with part 2.

V - Bending tool - top plate

Check the raw material.

~ 9 @/
‘_
© _ 170
Q
1 11 T\ 150+0.01
é Q
J IR R //CB\ /6\ 115
/ /
~ . R 105£0.01
Y
S S
x| S
N ~ Q | |
o — ‘ M 6510.01
N~ ///R\ /?R\ 55
= AN N
w
Q
1 ™ 200.01
|
2x45 K 0
~ <— —
S S ﬁ
25£0.02 ol & P &
0.02 o 3 &l <o
NOTE:
@6H7 - 631555
B15H7 - 152538
B16H7 - 16 105
1 65 ISF 30 X 175 - Fe310 - 4 2.10.117
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:2 DEVIATIONS 0.1 TIME

BOTTOM PLATE
«E» @ CODE NO. TJ20N210117E5
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!

170
/
N~
T 15010.01
N - 1 — _
AN |
N J
|
E I Q
<! | T N %\ 1040.01
S S
0 ©
. [(e]
- 85
“oo4-—-18 (-
N N
D < /T 66+0.01
)P
N~
I
g < ]
x
N
T {\ 202001
N - 1 — _
N
N J
0
2 x 45° i 5|8 /d
<
25+0.02 - ﬁ g ﬁ
0.02 3 @ & & o
NOTE: ¢
@6H7 - 6258
@22H7 - 221004
1 Fe310 5 2.10.117
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME
TOP PLATE

=0

CODE NO. TJ20N210117E6
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R2 R2 l
RN
7 4 %
[{e]
& 8 o _ _ 3 &
) R2 N
6 24
18 27
50
Nos D
1 15H7
2 16H7
NOTE:
J22p6 - 2o
@15/16H7 - 15/16 1500
1+1 Fe310 6 2.10.117
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME
GUIDE BUSH

7O

CODE NO. TJ20N210117E7
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V - Bending tool - Guide bush - 2 Nos

Turning

Check the raw material dia 32x55mm.

Hold the job in a 4-jaw chuck such that the job length
30mm projects out.

Face to get perpendicularity.

Tum dia 27 £0.1mm to a length of 28mm.
Centre drill.

Drill and enlarge the hole to dia 13.5mm.
Bore dia 14.5 +0.1mm.

Bore step dia 16.5 £0.1mm to length 27mm.
Turn oil groooves using a form tool.

Turn dia 25.5 £0.1 to length 28mm.

Turn step dia 22.5 £0.1 to length 24 £0.1mm.
Chamfer as per drawing.

Reverse the job and set in a 4-jaw chuck.
Face to total length 50 £0.1mm.

Turn the remaining length to dia 25.5 £0.1mm.

Repeat the same procedure and turn to dia 15.5mm
guide bush.

Grinding

Check the dimensions of the turned bush.

Set the job dia 22.5 on cylindrical grinder in a 4-jaw
chuck.

Grind internal diameter to 15H7.
Set the job on mandrel.
Grind external diameters as per drawing.

Repeat the same procedure and the grind dia 16
piller remaining three bushes. Refer to the drawing
for dimensions.

V - Bending tool - Guide pillar - 2 Nos

Turning

Check the raw material dia 20x120.

Hold the job in a 3-jaw chuck.

Face and centre drill.

Reverse the job and hold in the 3-jaw chuck.
Face to get total length 115 +£0.1.

Centre drill.

CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.10.117

Hold the job in between centres.
Turn dia parallel 15.5 £0.1mm to maximum length.

Turn taper 8 degrees 5 minutes length 3 £0.2 by
swiveling the compound slide.

Reverse the job and hold in between centres.
Turn dia 15.5 £0.1mm to remaining length.
Turn radius R2 using form tool.

Repeat the same procedure and turn dia 16.5 pillar.

Grinding

Check the dimensions of the turned pillar.

Set the job in between centres on the cylindrical
grinder.

Grind dia 15.5 to dia 15 p6 to a length of 27 +1mm.
Reverse and hold the in between centres.
Grind 1596 to a length of 91 £0.1.

Repeat the same procedure dia 16 pillar.

V - Bending tool - Shank

Check the raw material dia 32x75mm.
Hold the job in 3 a jaw chuck.

Face to get perpendicularity.

Centre drill.

Reverse the job and hold the chuck.
Face to a total length 68 £0.1mm.
Centre drill.

Hold the job in between centres.

Turn dia 25 -0.1 to a length 48 £1mm.

Turn taper 10° as per drawing by swivelling the
compound slide.

Turn chamfer 30° as per drawing.

Reverse the job and hold in between centres.
Turn dia 20-0.2 to length 23 £0.1mm.

Turn the groove as per drawing.

Turn 60° chamfer as per drawing.

Thread cut M20x1.5mm.

Mill the flats as per drawing.

Chamfer as per drawing.
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24
8305 R2
//\/ %ﬁ
8|+ —1+—-—-"—-—-—--18
W
3
95
NOS ad @D
1 1596 15p6
2 1696 16p6
NOTE:
@15/16g6 - 15/16 22
@15/16p6 - 15/16 150:s
141 - - Fe310 7 2.10.117
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.

SCALE 1:1

Ep @ GUIDE PILLAR

DEVIATIONS 0.1

TIME

CODE NO. TJ20N210117E8
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TURNED

MILLED
N7 / N7 /

=0

SHANK

DEVIATIONS 0.1

68
45 23
4 16 R2.5 19h13
2, = >
& TN
"2 . |
@ 1 Oo A g ‘
A// \V
\ 6
NOTE:
19h13 - 19:2%0
1 @32 x75 Fe310 8 2.10.117
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1

TIME

CODE NO. TJ20N210117E9
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V - Bending tool - Locating block

Check the raw material square 32-35mm.

Mill the block to 22.5 +0.1x25.5 £0.1x30.5 +0.1 parallel
within 0.1 and perpendicular within 0.1mm.

Grind the block to 22 -0.01 -0.02x25 +0.1x30 +0.02
parallel within 0.02mm and perpendicular within
0.02mm.

Mark steps keeping 0.5 0.1 oversize for grinding.

Mill the step as per drawing.

Grind surface ‘C’ parallel to surface ‘A’ and surface
‘D’ parallel to surface ‘B’ within 0.02 as per drawing.

Mark and punch as per drawing.
Drill dia 5.5 and countersink.

Chamfer as per drawing.

D

S C 20"

30+0.02

:
s

7+0.02 ’—@

+0.01

12

5.5

GROUND

I
i
I
12.5
25

1 [J32-35 9 2.10.117
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME

=0

LOCATING BLOCK - 2

CODE NO. TJ20N210117EA
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)
A
=N
— =

1
mhw

2P4 2.10.117
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE DEVIATIONS TIME

=0

V - BENDING TOOL ASSEMBLY

CODE NO. TJ20N210117EB
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7 7 AD
) AR - j
\KJ ) \\J /
2.10.117
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE DEVIATIONS TIME

=0

V - BENDING TOOL ASSEMBLY

CODE NO. TJ20N210117EC
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V - Bending tool - Assembly

* Clean all the parts in 1 to 14.

» Deburr the sharp edges if any.

» Clean all the screw, pillar and bush holes.

» Fit the bushes (part 6) to the top plate (part 5)
» Fit the pillars (part 7) to bottom plate (part 4)

» Slide the bushes (part 6) along with the top plate (part
5) over the pillars (part 7) which are already fitted to
the bottom plate (part 4).

* Remove the top plate (part 5) along with bushes
(part 6) from the assembly.

» Fix the locating plates (part 3 and 9) to the die block
(part 2) (Fig 1) with M5x10 countersunk screw - 2Nos.

Fig 1 |

%%é ]

Ll
| N '

e

PARALLEL BLOCKS

TJ20N210117H1

» Fix the die block (part 2) to the bottom plate (part 4)
with SHCS M6x30-4 Nos.

+  Keep 20x40x100 parallel blocks (2 Nos) on the die
block (part 2) (Fig 1).

» Slide the top plate assembly over the pillar such that
the top plate rests on the parallel blocks.

» Keep the shim of 0.5 thickness on the die profile.
* Mount the punch (part 1) on the die block (part 2).

+ Remove the parallel blocks and slide down the top
plate assembly to touch the shoulder of th punch
(part 1) (Fig 2).

» Fit the punch (part 1) to top plate (part 5) with allen
screws M5x25 - 2 Nos.

*  Remove the top half of assembly.
* Remove shim.

* Drill and ream holes dia 6 H7-2 Nos in top
assembly.

» Drive dowels dia 6x25 - 2 Nos. Using soft hammer.

e Drill and ream th holes dia 6H7 - 2 Nos. in bottom
assembly.

CG&M : TDM (Press Tools, Jigs & Fixtures)

Fig 2

TJ20N210117H2

» Drive dowels dia 6x35 - 2 Nos using soft hammer.
» Slide the top half assembly over the pillars (part 7).

* Clamp the shank (part 8) to the top plate (part 5) of
assembly.

Note: The tool is ready for trial.

V - Bending tool - setting the V-bending tool on fly
press

Lift the press ram to provide space to keep the assembled
tool on the press bed.

Adjust the lock-nut to stop the press ram in that
position.

Slide up the top half of the assembly.
Keep 0.5 shim on the die profile.
Slide down the top half to seat the punch on the shim.

Keep the assembled tool on the centre of the press
bed.

Loosen the lock-nut.

Lower the press than such that the shank enters the bore
on the press ram and the ram touches the top plate of
the tool.

Clamp the shank to the press ram by tightening the
hexagonal bolt provided in the ram.

Adjust the lock-nut stop the press ram in that position.
V - Bending tool - Trail

» Setthe tool on fly press (Refer SS attached 2.5.126).
» Lift the press ram.

* Locate the component in between locating blocks in
V-bending tool. (Part 3 & 9)

* Lower the press ram till the press ram stops by lock
nut.

» Lift the press ram.
* Check the component dimensions.

» If the component dimensions are within 0.1mm then
the tool is acceptable.
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Note: If there is difference in the component
dimensions correct the locating blocks (Part
3 and 9) respectively.

Try another component and check the
dimensions.

R5
25 " 2xR3
4 \ >
o
<t
’\- w |
3 l
\ \
25.74
26 R12.5
@ o
N
MATERIAL = CRCA
THICKNESS = 0.5mm
2.10.117
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE DEVIATIONS 0.1 TIME
COMPONENT
5 @ CODE NO. TJ20N210117ED
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Capital Goods & Manufacturing
Tool & Die Maker (Press Tools, Jigs & Fixtures) - Bending Tool / Draw tool

Exercise 2.10.118

Construct a draw tool (single stage) as per the drawing given using various
machine tools and equipment’s

Objectives: At the end of this exercise you shall be able to

» prepare all the parts of drawing tool using various machines

* assemble the draw tool as per drawing.

N
W

A NRNRNNNN

&\\\‘Zi'llllilll;’lk
VN

i 7

LS bbb

® OO

1 COMPRESSION SPRING 0.D=28, W@=4,P=10,L=70 SPRING STEEL 21 2.10.148
3 DOWEL @4 x 10 Fe310 STD 20 2.10.148
3 HEX. SOCKET HEAD CAP SCREW | M6 x 40 IS 2269-12.9 Fe310 STD 19 2.10.148
3 HEX. SOCKET HEAD CAP SCREW | M6 x 30 IS 2269-12.9 Fe310 STD 18 2.10.148
2 NUT M10 Fe310 STD 17 2.10.148
1 PRESSURE PAD ISRO 80-25 Fe310 16 2.10.148
1 SHEDDER ISRO 36-20 Fe310 15 2.10.148
1 DRAW PUNCH ISRO 56-60 Fe310 14 2.10.148
1 DRAW DIE ISRO 80-40 Fe310 13 2.10.148
1 BACK PLATE ISRO 80-15 Fe310 12 2.10.148
2 STOPPER ISRO 32-25 Fe310 1" 2.10.148
2 GUIDE BUSH ISRO 32-65 Fe310 10 2.10.148
2 GUIDE PILLAR ISRO 20-125 Fe310 09 2.10.148
1 KNOCK OUT ROD ISRO 16-137 Fe310 08 2.10.148
1 DIE CUSHION ROD ISRO 25-140 Fe310 07 2.10.148
3 TRANSFER PIN ISRO 14-90 Fe310 06 2.10.148
2 DIE CUSHION DISC ISRO 56-20 Fe310 05 2.10.148
1 BUFFER PLATE ISRO 80-20 Fe310 04 2.10.148
1 BOTTOM PLATE 150 ISF 50-105 Fe310 03 2.10.148
1 TOP PLATE 150 ISF 50-105 Fe310 02 2.10.148
1 SHANK ISRO 28-75 Fe310 01 2.10.148
NO.OFF DESCRIPTION STOCK SIZE MATERIAL REMARKS PART NO. EX. NO.
SCALE 1:1 DEVIATIONS TIME
DRAW TOOL
E @ CODE NO. TJ20N210118E1
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Job Sequence

Draw tool - Shank

The trainees may be asked to write the job

sequence.
TURNED MILLED
N7 / N7 /
68
45 23
4 16 R2.5 19h13
N~ N~
f ™\60° = H\ =
300 wn |
o5 AN - T - » =
- B . i . x . .
8 Q
GRS =
311
10°
6
19h13 = 19 *$ 330
1 32x75 Fe310 01 2.10.118
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS #0.1 TIME

=6

SHANK

CODE NO. TJ20N210118E2
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Draw tool - Top plate

The trainees may be asked to write the job

sequence.
MILLED BORED GROUND
N7 / N6 / N6 /
M20 x 1.5 2 X @22H7
3 x J11(8 DEEP) N6
1 .
‘ 2
3 | -
T N
N © 3 x J6.6 > >
- pa pa
o_o1 G70H7
3 x 45°
82
64 +0.01 /Jr\\ f\
55.4 2 ~ B
, 4 | @ \\ K./ ?
1 ]0.02A / i s
32 / ) \
i DA
8.6 \ AR //
o (Y ¢
. NI
: :
. o 3 a 3 @22 H7= @22 3%
~ o N wn [(e] ~ ~
@70 H7= @70 " 3%%
1 150 ISF 50-105 Fe310 02 2.10.118
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:2 DEVIATIONS +0.1 TIME
@ TOP PLATE
*5» CODE NO. TJ20N210118E3
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Draw tool - Bottom plate

The trainees may be asked to write the job

sequence.
MILLED BORED GROUND
N7 / N6 / N6 /
©
z
@50H7 ©
3 x J6.6 =
X @6.
N6 J16H7
| | |
\ \ s
| | g
¢ of ¢ iz
| g a | | N
paill \ 1
[ \ [ *
3 x 8.5
N6
3x 11 M8
//10.01
82
64 £0.01 /H
48.4 o | ?
32 ds 4
_ -4
? 15.6
4.3 |
0 S
8 @15/ 16 H7= @15/ 16 o "
— . 5 @50 H7 = @50 "0 %
gl ::'- N
o] M| © AN | <t (o] N
~ o MmN m [ToRN(e] (o0} ~ ~
1 150 ISF 50-105 Fe310 03 2.10.118
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:2 DEVIATIONS 0.1 TIME
BOTTOM PLATE
«5» @ CODE NO. TJ20N210118E4
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Draw tool - Buffer plate
The trainees may be asked to write the job sequence.
Draw tool - Die cushion disc (2 Nos)

The trainees may be asked to write the job sequence.

Draw tool - Transfer pin (3 Nos)

The trainees may be asked to write the job sequence.

PART: 04
TURNED
N7 /
@21
<
|
[
| 2
|
|
211
275
PART: 05
TURNED
N7 /
2105
| 0
2 :
|
30
@50
PART: 06 TURNED
N7 /
1x45° 1 a5
—R1 x 1 DEEP a AF 6 x
] _ _ L _ _ @
e}
= 25 10
135 71.5 +0.05
3 ISRO 80 - 20 - Fe310 - 06 2.10.148
2 ISRO 56 - 20 - Fe310 - 05 2.10.148
1 ISRO 80 - 20 - Fe310 - 04 2.10.148
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS = 0.1 TIME
BUFFER PLATE, DIE CUSHON DISC & TRANSFER PIN
ﬁ @ CODE NO. TJN210148E5
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PART-07

Draw tool - Die cushion rod
The trainees may be asked to write the job sequence.

TURNED

o=

DIE CUSHION ROD & KNOCK OUT ROD

=&

AF 8 R2x1 — 1x45°
2 x 45°
A\
) w| 8
E - - - - - - b — = [\
60 10 3 15
135
PART-08
TURNED
N7
Draw tool - Knock out rod
The trainees may be asked to write the job
sequence.
[1 .6 x 1 DEEP
S | S ————— NS
1 X 45° B4H7 ©
=
103
125
131
BAHT = @430
1 ISRO 16 - 137 Fe310 08 2.10.118
1 ISRO 25 - 140 Fe310 07 2.10.118
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS # 0.1 TIME

CODE NO. TJ20N210118E8
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PART-09
GROUND TURNED

Draw tool - Guide pillar (2 Nos) W Nv7/7

The trainees may be asked to write the job sequence.

30
15° R2
D
el X\
g A - - - - - - — et 8
S S
W,
5
120
_ +0.029 1 2
?15/16p6 = @15/ 16 ' oo
@15/1696 = @15/16 _ 0% ad 15 16
PART-10
Draw tool - Guide bush (2 Nos)
The trainees may be asked to write the job sequence.
32:0.01
R2 N6
NG
R2 15
7 [
L AL Y4
9| §
9l Q + I+ - - S| &
s © 8 8§
/ 4
6 24 /N6
18 27
50
1 2
_ -0.035
222 p6 = @22 oo @D 15H7 16H7
@15/ 16 H7 =15/ 16 *§*"°
2 ISRO 30 - 65 - Fe310 - 10 2.10.118
2 ISRO 20 - 125 - Fe310 - 09 2.10.118
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME
GUIDE PILLAR & GUIDE BUSH
S @ CODE NO. TJ20N210118E7
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Draw tool - Stopper (2 Nos) Draw tool - Back plate

The trainees may be asked to write the job sequence. The trainees may be asked to write the job sequence.
PART-11 TURNED GROUND
N7 / N6 /
o 226
<
x N6
|
|
[ -
o
bl
©
|
|
NG 17

PART-12
3x06.6 N6
[{e]
211
N6
269
n
[
2 N _ _ _
< N
|
n
| N
N
_/
27 135
1 ISRO 80 - 15 - Fe310 - 12 2.10.118
2 ISRO 32 - 25 - Fe310 - 11 2.10.118
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 2:1 DEVIATIONS = 0.1 TIME
STOPPER & BACK PLATE
5 @ CODE NO. TJ20N210118E8
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Draw tool - Draw die

The trainees may be asked to write the job sequence.

N6

GROUND

o=

3 x M6 | 30 +0.01
/£/10.02
o R 2
5| x
O‘ -~
+1
(Yo}
[sp]
<
3 x 06 R5
N6
+Q
70 _0.01
o
234
22.64
0 E\\\
H )
22.64
234
3 5| o
~ [{e] © ™
N N o ~— ~
1 ISRO 80-40 - Fe310 - 13 2.10.118
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS = 0.1 TIME
DRAW DIE

&

CODE NO. TJ20N210118E9

CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.10.118

275



Draw tool - Draw punch

The trainees may be asked to write the job sequence.

GROUND

N

| ores % R3
= /
4 A
3
f
[(e]
['e]
R3

g /

<

>

o
3 x M6
@50 +9
Sfeor
I
o Vah
8 N
I
an
N
_/
19 95
1 ISRO 56 - 60 - Fe310 3P4 14 2.10.118
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS 0.1 TIME
DRAW PUNCH

=0

CODE NO. TJ20N210118EA
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Draw tool - Shedder
The trainees may be asked to write the job sequence.

GROUND

N

=0

M6
© ™~ g
+l
o
0
30 —0.02
1 ISRO 36 - 20 Fe310 15 2.10.118
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 2:1 DEVIATIONS 0.1 TIME

CODE NO. TJN210118EB
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Draw tool - Pressure pad

The trainees may be asked to write the job sequence.

GROUND

TURNED
N7

L7

V

@27.88 * 02

15

3 x B4H7

(EQUI SPACED)

3 x M5

(EQUI SPACED)

PCD52.28

+ 0.012

PAHT =024 |
1 ISRO 80 - 25 Fe310 16 2.10.118
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS #0.1 TIME

CODE NO. TJ20N210118EC
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Draw tool

7

=\

U222 | ezz22222)

)

¥

i
|

\i

%4

— 1

—]
—

:

2.10.118
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE DEVIATIONS # 0.1 TIME
DRAW TOOL ASSEMBLY
E @ CODE NO. TJ20N210118ED
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j

pval

i

(X

[/

1k

NAAAEY,

|Wmm

f@

17
A
=
2.10.118
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS +0.1 TIME
i DRAW TOOL ASSEMBLY
E CODE NO. TJ20N210118EE
280 CG&M : TDM (Press Tools, Jigs & Fixtures) : (NSQF - Revised 2022) - Exercise 2.10.118




Component trial

15

a ‘7% A

@30
1 1 X @50 ALUMINIUM - - 2.10.118
NO.OFF STOCK SIZE SEMI-PRODUCT MATERIAL PROJECT NO. PART NO. EX. NO.
SCALE 1:1 DEVIATIONS + 0.1 TIME
DRAW TOOL COMPONENT
E @ CODE NO. TJ20N210118EF

Job sequence

Praparation for drawing die for assembly

Clean all parts, deburr

Apply marking media and mark on top plate (part 2)
as per drawing and centre punch it on pressure pad

Similarly mark and punch on pressure pad (part 16)
and bottom plate (part 3)

Make a mock plug as per drawing. (Fig 1)

Fig 1

32

234

I
‘_\

32

234

27 13.5

52 52

TOP PLATE

TJ20N210118H1

Set part as per drawing aligning bottom and top plate
datum are same level/line and clamp by parallel
clamps as shown in Fig 2.

Clamp the above set up on drilling machine table over
a parallel block as shown in Fig 3.

Drill and ream at position 2’ to 2 dia 2H7.

Similarly at position ‘3’ drill & ream to dia 15 H7
through upto bottom plate and then enlarge the hole
on top plate to dia 22 H7.

Drill 3-holes at position ‘4’ to dia 5.2mm upto draw
die to 54mm deep from top plate (25+6+23) and then
enlarge hole to dia 6.6 on top plate and back plate to
3mm/deep (25+6). Then C’ bore - 3 holes at position
‘4’ to dia 11x8 deep on top plate.

Fig 2
<
N =)
=)
< -
o~
g
22 27 e
S
g
PRESSURE PAD S
2
Fig 3 o
- - - = =~ ~
e ~
s ! N
Vd i N
7 i \
/ i \
/ \
~ / \
e ! \
! \
| \
e (. |
\ i i |
\ /
< \ /
© \ /
- \ /
\ , /
\ i 7
i 7
N ! v
~ ! 7
~ - _ 7
2
19 9.5 o
! =)
g
BOTTOM PLATE g
P
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Fig 4

30

TJ20N210118H4

PARALLEL DRAWING DIE

Fig 5
— TOP PLATE
CLAMPS —_

r BACK PLATE /,/

7

(1
[

BOTTOM PLATE
MOCK PLUG —/

[© 1] HENS]

SETTING

TJ20N210118H5

Drill and ream 3 holes dia 4H7 upto pressure pad
only.

Drill 3 holes dia 4.5 (for M5 tapping) through upto
bottom plate.

Remove pressure pad and spacer.

Fig 7

DRAW PUNCH

/ PRESSURE PAD

|
!
I \ . : . | BOTTOM PLATE

/

SPACER

TJ20N210118H7

ASSEMBLY FOR DRILLING

Set bottom plate and draw punch together by parallel
clamp.

Fig 8

ASSEMBLY OF DRAW PUNCH AND
BOTTOM PLATE FOR DRILLING

TJ20N210118H8

TJ20N210118H6

CLAMPING FOR DRILLING

282

Remove top plate back plate and draw die.

Set bottom plate and draw punch at a spacer and
pressure pad and clamp with parallel clamp as shown
in Fig 7.

Fix the above arrangement for drilling.

Fix bottom pad and draw punch and clamp for drilling
as shown in Fig 8.

Drill one hole dia 7.2x23 deep and chamfer it (for M8
tapping).

Drill 3 holes dia 5.2 through.

Enlarge 3 holes to dia 6.6 upto bottom plate only, then
C’ bore to dia 11x8mm deep.

Drill 3 holes on predrilled holes of dia 4.5 to dia 8.5.
Cut 0.5 thick aluminium sheet 20mm width to 180
length bend around draw punch in circular shape.
Deburr, clean all parts for assembly.

Set draw die and pressure pad with parallel clamp
using draw punch by inserting circular shaped 1mm
thick and 20mm width between draw punch and draw
die for alignment and clamp for drilling.
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Fig 9

PRESSURE
DIE

DRAW PUNCH

DRAW DIE

ASSEMBLY OF PRESSURE PAD AND DRIVING DIE FOR DRILLING

SPACE

TJ20N210118HS

Skill sequence

Assembling of drawing die

» Drill dia 4x4 deep by tracing the prereamed 3 holes
of dia 4mm.

* Remove and clamp draw die and clamp for drilling
dia 6.3 holes to 4mm deep on predrilled holes of dia
4mm.

+ Tap - M20x1.5 on top plate.

+ Tap - M8x20 deep on bottom plate.

+ Tap - M6x20 deep on draw die (3 holes).
» Tap - M6 on draw punch (3 holes).

* Tap - M6 on shedder.

» Tap - M5 on pressure pad (3 holes).

Objectives: This shall help you to
 collect and check all the parts for its dimensions
* assemble the parts as per drawing
* mount the die on fly press
* take a trial cut and inspect the component for its shape and size.

Assemble the drawing die

Fig 1

)

st

@\ || |
i

|

gy

W22 | ez

N

=

i

O

=

NN
R

PARTS OF DRAWING DIE FOR ASSEMBLING

Collect all parts of drawing die, clean and check.

Assemble back plate (part 12) in top plate positioning
the taped holes aligning with screw clearance holes in
same axis.

Insert the draw die (part 13) in top plate positioning
taped hole aligning with screw clearance axis as shown
in (Fig 2)

Fig 2

%__f

AR

ASSEMBLY OF TOP PLATE

TJ20N210118J2

For aligning purpose use a stepped pin made to dia 6.6
- 0.05mm and dia 5.2mm - 0.05 to a length of 50mm with
dia 5.2mm x 18mm step (Fig 3)

25.2

L -~
1 o o |1

ALIGNING PIN

@66

TJ20N210118J3

TJ20N210118J1
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By hex.soc.hd.cap screws (part 19) tighten three parts
gently. Do not overtight as shown in (Fig 4)

il

Fig 4

AU

ASSEMBLY OF TOP PLATE

TJ20N210118J4

Fix shank (part 01) to top plate (part 2) screwing and tight
firmly using spanner.

Insert knock out rod (part 08) through shank (part 01)
and screw on shedder.

Insert knock out rod (part 08) through shank (part 01) and
screw on shedder (part 15), which is inserted through
draw die (part 13) (Fig 5)

Fig 5

N

_

FIXING THE SHANK

TJ20N210118J5

13 Press guide bushes (part 10) in top plate (part 02) as
shown in Fig 5

Assembly of draw punch assembly

* Insert the draw punch (part 14) in bottom plate (part
03) and fix by hex.soc.Head cap screw (part 18) and
tight gently, not full tight.

* Insertdowel pin (part 20) in pressure pad, maintaining
3mm projecting out.

» Insert pressure pad (part 16) in draw punch.

» Inserttransfer pin (part 06) through bottom plate (part
03) and screw it to pressure pad (part 16).

* Insert guide pillar (part 09) in bottom plate (part 03)
and insert stopper (part 11) in pillars as shown in
(Figb & 7)

Fig 6
4:_3]/ D €
ZERRY
— 5
FINAL ASSEMBLY OF TOP PLATE g
Fig 7 -
(20 /_Q@

ASSEMBLY OF DRAW PUNCH

TJ20N210118J7

Assembly of bottom plate assembly with top plate
assembly

» Place the cylindrical form of sheet around draw punch
(part 14).

* Insert the top plate assembly over the bottom plate
assembly guided by guide pillars through guide bush
and positioning the dowels co-inside with drawing die,
as well as the draw punch enters along with cylindrical
sleeve into the drawing die. Now tight firmly on top
plate with draw die.

Assembly of buffer plate (Fig 8 to 10)

» Position the nut (part 17) in die cushion rod (part 07)
at certain distance with lock nut (part 17).
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Fig 8

)
/‘l\m%
Uy

(K

BOTTOM PLATE ASSEMBLY

Fig 11

—

TJ20N210118J8

ASSEMBLY OF BUFFER PLATE

Setting the drawing die assembly in a fly press

TJ20N210118J8

Fig 9

Fig 12

(Fig 12 to 14)
%— LOCK NUT

A

ASSEMBLY OF UNIT AND DIE CUSION ROD

TJ20N210118J9

Fig 10

N
)

ASSEMBLY OF DIE CUSION DISC

TJ20N210118JA

Assemble die cushion discs (part 05) placing
compression spring (part 21) in between the disc and
insert in the cusion rod (part 07).

Insert buffer plate (part 04) in die cushion rod (part
07) and rest over die cushion disc (part 05).

Screw the above assembly to bottom plate (part 03)
maintaining transfer pins (part 06) are resting over
buffer plate. (part 04)
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SETTING OF DRAWING DIE IN FLY PRESS

TJ20N210118JC
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Fig 13
O
Ol | [CLAW
L [ O]
O
a
CLAMPING IN FLY PRESS §
g
Fig 14

SHIM

TJ20N210118JE

* Adjust the ram position such that the gap in fly press
approx. equal to height of the drawing die assembly.

Note: Use die stop block

» Lock the lock nut of the fly press.
» Lift the ram of the fly press.

* Insert cylindrical form of sheet (made during drilling
operation) into the drawing die.

* Move the ram slowly bring up, down towards drawing
punch with shim (made during drilling open) such that
the punch and draw die is self-aligned

+ Tighten the bottom plate rigidly with base.

« Lift the ram upwards, remove shim from drawing
punch, position the blank to accommodate on the
pressure pad between the three pins. (Fig 15)

Note: Ensure all adjustment bolt are tightened

» Slowly bring down the ram until the punch reached to
the shedder and lock nut of the ram.

+ Lift the ram up, press down knock out rod such that
the component is ejected out by knockout rod.
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[~—— RAM

EEmEE

BLANK

[ I I

POSITIONING BLANK IN DRAWING DIE

{ ’» DRAW DIE

|
L -F

TJ20N210118JF

Note: Never attempt to punch more than one
part at a time

» Check the component for shape, size and finish.

* Any defect found rectify. (Fig 16)

Fig 16

R3 / |
2

15

30

LAYOUT FOR CUP BLANK PROFILE

TJ20N210118JG

The size of the blank required to draw out a cup
Dia of blank = A + 2B + 2¢
A=30-6=24mm
2nr 2x3143x3
2 2
=9.429mm

C=12+12=24mm
The size of the blank diameter
=24 +9.429 + 24
=57.429 mm
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