METROLOGY LAB

For a process to be validated the parts it produced must be inspected
to ensure their dimensions match tolerance specifications.
The metrology laboratory, housed in the Renault Technocentre

can measure their dimensions to the nearest micron.
A world of high precision. ..

Metrology is everywhere

in the automotive industry.

It is indispensable to inspect

the dimensions of manufactured
parts to ensure they indeed match
specified tolerances, be it a gear
cog, shaft alignment, or the sides
of a housing. Inspections are not
carried out on small pieces alone.
Renault’s metrology tools can
measure to the nearest tenth

of a millimetre parts that are
several meters in size. It is thus
possible to inspect a car’s whole
body and to adjust manufacturing
machinery. If the machinery

is accurate, what it produces

will also be high-precision

and high-quality.

Much of the activity of the
metrology laboratory involves

calibration. That can range

from checking standard parts

to calibrating tools. For example,
the automatic screwdrivers used

in production processes incorporate
torque metres in order to ensure
that bolts are properly tightened.
The metrology lab regularly tests
the standard torque meters which
are used to benchmark screwdriver
adjustment.
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Probes, laser beams, and
interferometers are among the
laboratory’s many resources

for high-precision measurement of
the part sizes. Its tasks range from
inspecting the dimensions of a
powertrain part in order to validate a
manufacturing process to verifying
the accuracy of the measurements
from a sensor used as calibration
standard.

Form machines (1) can measure
how smooth, circular, or cylindrical
a part is to the nearest few tenths of
a micron. They deduce form defects
by comparing the measurements
taken with ideal standard

HOW DOES IT WORK?

measurements. To perform such
analyses the machine uses a probe
whose tip has a known measured
bending radius — 0.1mm in this
example.

Three-dimensional measuring
machines (2) with sliding tables
also use probes. These are short
metal styluses with small spherical
ruby ball tips of known measured
diameter. As the stylus probes the
part under measurement, the granite
support table slides along the vertical
and horizontal axes in a flat plane.
The machine is thus able to compute
the third dimension to the nearest
one-tenth of a micron.

The
measurement
of rotational
symmetry
parts (3)

(e.g. revolving
cog wheels
which rotate
symmetrically
around a central
point) is
performed by a
rotating table

machine. Laser interferometry
can detect differences in length
of less than a nanometre through
modifications generated in the
laser beam’s reflection.

Laser interferometry is also used
to check Renault’s calibration
standards and their conformity
with national standards.

Laser (4) is also used to measure
very large machines and
manufacturing facilities. One laser
application is the tracker, which
directs a laser beam on to a prism
that has been placed on the part
under measurement. The prism
moves and the tracker tracks it.

By quantifying its movements it is
possible to measure to one-tenth of
a millimetre parts whose dimensions
are measured in meters.

A torque bench (5) that resembles
a pair of scales is used to calibrate
standard torque meters. It can
produce a reference standard torque
of between INm and 500Nm.

It is in particular essential for
calibrating automatic screwdrivers
which are very widely used

in the industry.
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