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1. INTRODUCTION

In view of the progress achieved during the past decades in
the field of automotive production technology, the precise
clamping during the production of engine-, fransmission-
and chassis parts has been of majorimportance. Fortunately,
developments in clamping technology have kept pace and
ensure that capacity of the production machinery and the
production techniques are increased to their present high
standard. Highly-developed clamping systems have made it
possible to reduce the machine down-time. Further require-
ments will have to be met to reduce setup fime. Here, too,
developments in the field of clamping fixtures will contribute
to technical progress.

Component manufacturing has had to meetthe demands
of end product manufacture and a large number of com-
ponents must feature diometer-, aligning- and centering
tolerances measured in ten thousands of an inch. The
reasons include an increasing output related to the reduction
of the total cost of the vehicle. However, envircnmental
pollution, i.e., reduction of noise and emissive material as
well as the demands made on the traffic safety of the vehicles
directly control the precision of the individual components.

Improving component tolerances will, of course, raise the
prime cost of the components and it is important that this is
considered for volume production. Exceptionally high
responsibility therefore lies with development and design
engineers, as it is for them to bear in mind the cost of
achieving for example, a true running accuracy of 0.04mm
for as many as a million components. Without full co-
operdation between production- and development engineers
this level of manufacturing technology would be impossible
fo attain.

In the course of this paper, clamping principles featuring
special advantages are examined, with a review of the
increases of locating workpieces on cylindrical clamping
surfaces. Thereafter, using practical examples, methods will
be shown how to select the most suitable clamping device.
Based ontheseillustrations, examples are shown of precision
clamping fixtures from many areas of automobile manu-
facture. Finally, future trends in the development of precision
clamping fixtures are discussed for new manufacturing
technologies.

2. THE CLAMPING FIXTURES

With so many components in the automotive manufacture
process - even when reduced to engine-, power frans-
mission- and suspension components — it is necessary to
define the different versions of clamping which are dealt with
in this paper. The most significant are as follows:

2.1 THE VEHICLE PARTS

Here clamping fixtures are included which are functioning as
parts within the driving equipment, such as engine and
power transmission, the suspension, parts of the steering,
brakes, and wheels. These parts are machined on high-
volume equipment in large numbers.

2.2 THE SHAPE OF CLAMPING SURFACES

Clamping fixtures for cylindrical clamping surfaces are
machined on the workpieces. It is where these cylinders are
very short or if they can be reached only with much difficulty,
are special fixtures used. Occasionally it will be necessary to
use as clamping surfaces two coaxial cylinders with different
diameters. In these situations the efficiency of highly-
developed clamping fixtures is particularly important.

2.3 MANUFACTURING PROCEDURES
Clamping fixtures for the following manufacturing functions
are included:

O Turning

O Grinding

O Drilling

O Milling

O Welding

O Balancing

O Centering

0 Inspection

3. REVIEW OF CLAMPING FIXTURES FOR CYLINDRICAL
CLAMPING SURFACES

High-capacily clamping elements which are currently

available and their benefits as follows:-
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3.1 DEMANDS MADE ON CLAMPING FIXTURES

0 Cylindrical running accuracy to 0.0008" over long
periods.

O Wear-resistance.

0 Resistance to swarf.

[0 Resistance to lubricants and coolants.

0 No workpiece damage.

To ensure a tfrue-running accuracy it is vital that the workpiece

is pulled to true surface by the clamping device. Relatively

few clamping fixtures are available in standard versions to

meet this requirement.

3.2 COMPARISON OF THE MOST COMMON CLAMPING FIXTURES
FOR PARTS WITH CYLINDRICAL SURFACES

Figure 1 shows the various types or groups of clamping
fixtures and their benefits. In figure 1 the five most common
systems are in columns:

O jow chucks

O taper clamping fixtures

O segment clamping fixtures

O lever element clamping fixtures
O expanding mandrels

SYSTEMATIC SURVEY OF CLAMPING FIXTURES FOR WORKPIECES WITH CYLINDRICAL CLAMPING SURFACES

Jaw chucks Segment clamping

Taper clamping

Lever element Expanding mandrels

clamping fixtures

Keyed chuck with anfi-
centrifugal clamping force

Taper mandrel

Compensating chuck with
cenfrifugal compensation

clamp
Collet chuck with
“Rubberflex’ clamp

Keyed chuck with quick
change base jaws

Taper mandrel - form-
locking

4———— —— Complexily

Keyed chuck with
cenfrifugal compensation

Mutti-finger chuck with mandrel
transverse tightening Ty

Segment chuck

Collet chuck

“Tork-Lok™ double taper

Double taper mandrel
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. Diaphragm chuck
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Hydro-expanding mandrel

“Rollkup” expanding
mandrel
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“Spleth” expanding
mandrel
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ILLUSTRATION 1



























