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http:/ /www.carrlane.com
http://www.mcmaster.com

http://www.jigs—fixtures.com
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http://www.8020.net
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Introduction

» Mass production aims:

- High productivity to reduce unit cost and
interchangeability to facilitate easy assembly

» Necessitates production devices to:

> Increase the rate of manufacture and inspection
devices to speed-up inspection procedure




Types of Tools

» Material Cutting Tools

» Workholding Devices

» Pressworking Tools

» Bending, Forming and Drawing Dies

» Tool Design for Inspection and
Gaging

» Tool Design for Joining Process

» Tooling for Casting




Production devices ?

» Generally workholders with/without tool
guiding/setting arrangement.

» These are called JIGS and FIXTURES.




Overview

» What are Jigs and

Fixtur
» Why t

» Basic |
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ney are important
igs and fixtures
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» Specific Application
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rces for selecting

& purchasing




What are Jigs and Fixtures

» Anything used to hold a
workpiece in a desired
location
- Locate parts for precision

- Repeating process on a
series of parts

- Holding parts for
machining, painting,
assembly




Jigs

» Provided with tool guiding elements such as
drill bushes

» Guiding the tool to the correct position on
the workpiece

» Rarely clamped on the machine table because
it is necessary to move the jig on the table to

align the various bushes in the jig with the
machine spindle



Fixtures

» Hold the workpiece securely in the correct
position with respect to the machine/cutter
during operation

» Used for setting the tool with respect to the
workpiece/fixture

» Not used as guided in a jig
» Often clamped to the machine table




Why are they
important in ¢
Machine design

» Parts should be designed to accommodate
standard fixturing components

» Designs should accommodate fast and
repeatable fixturing




Basic Categories of Jigs

» Clamps

» Chucks

» Vises

» Bushings

» Modular Fixtures







Chucks




Vises







Modular Fixturing
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Resources

» Catalogs
» Websites
» Journal Articles




Definition




Definitions
Jig:
A Jig is defined as the device which holds and
positions the workplace, locates or quides the cutting

tool related to the workplace and usually is not fixed
on the machine table.

Fixture:

A fixture is a work holding device which holds and
positions the workplace, but does not guide or locate
or position the cutting tool.




Differentiate between Jigs and
Fixture

Jigs:

From the construction point of view:
. Jigs are lighter in weight.

- Jigs hold the work piece, locate and guide the tool.
. Used for particularly drilling, taping operations.




Differentiate between Jigs and
Fixture
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Fixtures:

The fixtures hold the work and position the work but do not
guide the tool .

They are generally heavier and are bolted rigidly on the
machine table.

They are utilized for holding the work in milling, grinding,
planing or turning operation.




Elements of Jigs and Fixtures

Generally all the jigs and fixtures consist of:
v 1. Locating elements

- These position the workpiece accurately with respect to the tool
guiding or setting elements in the fixture.

v 2. Clamping Elements

- These hold the workpiece securely in the located position during
operation.

v 3. Tool Guiding and Setting Elements

- These aid guiding or setting of the tools in correct position with
respect to the workpiece.

- Drill brushings guide the drills accurately to the workpiece.

- Milling fixtures use setting pieces for correct positioning of
milling cutters with respect to the workpiece.




Advantages

Productivity

=  Jigs and fixtures eliminate individual marking, positioning
and frequent checking.

o This reduces operation time and increases productivity. In
fact they increase productivity due to increase in the
speeds, feeds and depth of cut, because of high clamping
rigidity.

E They increase productivity because of the possibility of

machining two or more workpieces simultaneously as well
as the reduction in handling time.

2 The use of jigs and fixtures enables heavy and complex
shaped parts to be machined by being held rigidly to the

machine.




Advantages

Interchangeability

*Jigs and fixtures facilitate uniform quality in manufacture
(machinery accuracy).

="no need for selective assembly.

=Any parts of the machine fit properly in assembly and all similar
components are interchangeable.

*|t eliminates marking out, measuring and setting methods
before machining.




Advantages

Skill Reduction

~Jigs and fixtures simplify locating and clamping of the
workpieces.

>Tool guiding elements ensure correct positioning of the
tools with respect to the workpieces.

>They make the use of lower skilled labor possible

(There is no need for skillful setting of the workpiece of tool. Any
average person can be trained to use jigs and fixtures the
replacement of a skilled workman with unskilled labor can effect
substantial saving in labor cost).




Advantages

Cost Reduction

» Higher production, reduction in scrap, easy
assembly and savings in labor costs result
in substantial reduction in the cost of
workpieces produced with jigs and fixtures.
They decrease the expenditure on the
quality control of machine parts.
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» Swing Clamp
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The end




General Considerations (design)

» Safety and Ergonomics

» Tool Materials

» Heat Treatment

» Surface Roughness and Finish
» Tolerances and Fits

» Tooling Economics

» Material Handling




Safety and Ergonomics (1)

» Safety should be built into the
design with due respect to legal
requirements

» Sufficient clamping and rigidity of
the tool design is necessary

» Guards should be introduced to
movable parts of the machine

» Limit switches to protect workers
and product against moving parts

» Electrical equipment should be
properly grounded

R
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Safety and Ergonomics (1)

» Exhaust system for air polluting
system

» All adjustments and clamping
should be easily accessible

» Quick release or emergency
braking mechanism may be
needed for special cases

» Prevent severe burns or eye injury
for welding or thermal process

» Provision for handling pressurized
and toxic equipment

R
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Tool Design

.



Tool Materials (1)

» Tool steels (principal materials)

- Tool and Die Steel (typical hardness
RC40~60)
- W, Water-Hardening Tool-Steels
- O, Oil-Hardening Tool-Steels
- A, Air—-Hardening Medium Alloy Die-Steels
- D, High-Carbon High-Chromium Die Steels
- S, Shock-Resisting Tool-Steels
- H, Hot-Work Die Steels
- P, Low-Carbon Mold Steels

- T and M, Tungsten and Molydenum High-
Speed Steels

- L, Low-Alloy Tool-Steels
- F, Carbon-Tungsten Finishing Steels

» Cast Iron
» Stainless Steel




Tool Materials (I)

» Non-ferrous materials - limited
productions only (Aluminum,
Magnesium, Zinc, Lead, Beryllium,
Bismuth)

» Composite materials - soft tools for
limited run




Workholding Devices

Workholding Devices -

All devices that hold, grip, or chuck
a workpiece in a prescribed manner
of firmness and location, to
perform on it a manufacturing
operation.




Methods of Location
3-2-1 Principle
- A workpiece will be completely confined
when banked against:
- 3 points in one plane
- 2 points in another plane
- 1 point in a third plane

- If the planes are perpendicular to each
other

- Buttons should be as far apart as
possible

S~ Greater spread, Less alignment error @
\




Methods of Location
Principle
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Methods of Location |
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Methods of Location Il
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Methods of Location Il
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Methods of Location IV
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Tool Forces |
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Tool Forces Il
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Tool Forces Il

Qe = Mechanical methods
of transmitting and

G} - multiplying force
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Clamping Forces |
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Clamping and Support

Clamping and support of large workpiece h\%
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The end




Fixture Components




Fixture Components

mToggle clamp



Jigs and Fixture Design
Principles

» Review the workpiece to determine
the manufacturing processes

» Decide on the number of setups

» Determine for each setup
- Reference surface
- Workpiece location
- Workpiece clamping and rigidity
- Ergonomics and safety




Fixture for Rectangular

Components
» Location and holding for flat
surface
» Base plate - reference surface for
setup
» Clamp - quick action cam-based
clamp

a =Clamping
u x |

action
Ehamp
J f r#ﬂﬂhpi-!t! Basaplate




Fixture for Rectangular
Components

» Hydraulic clamp for larger clamping
force

» Swing clamp




Fixture for Rectangular
Components
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Fixture for Rectangular
Components
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Fixture for Circular Components

=Round workpiece held
with strap clampand T
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Fixture for Circular Components
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Fixture for Circular Components
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Fixture for Circular Components
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Fixture for Circular Components
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Fixture for Circular Components
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Fixture for Circular Components
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Rigid and Elastic Workholding
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Accuracy of Work Location
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Workholders for Irregular
Workpiece




Workholding Selection
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Workholding Selection
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Cutter Setup
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Box-Type Drill Jigs
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Milling Fixture
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Milling Fixture
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Milling Fixture
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Milling Fixture
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