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in association with

KEEPING YOUR
This issue Gates discusses the need to monitor engine
temperature when changing timing belts.
CASE STUDY
Manufacturer: Ford
Engine: 1.8 D/ TD
Models: Fiesta, Escort, Mondeo and
variants
Year: 1988 – 2000
This is a case that shows just how
critical the measurement of the timing
belt tension actually is, and how it
may be possible to respond a little
too quickly in order to satisfy a
customer’s expectations.

INITIAL ASSESSMENT
It looks like a straightforward timing
belt replacement job.The vehicle is a
Ford Fiesta, with a 1.8 diesel engine
under the bonnet.The 60,000 mile duty
cycle is almost complete.As the vehicle
is in for a service and is unlikely to be
seen before the cycle is up, it is an ideal
opportunity. It’s a chance to minimise
the inconvenience factor for the
customer and carry out some planned
maintenance work at the same time.
An initial inspection of the layout
indicates no unexpected signs of damage
to the drive system.There are some
signs of wear, but they are to be
expected of a vehicle at this stage of the
duty cycle.As far as this particular belt is
concerned, its time is up.
But hold on a minute. Or rather, hold
on long enough for the engine to cool
down — about four hours is the

minimum for this engine. No, it’s not a
delaying tactic. It’s all a question of heat.

EXPANSION
All engines run hot, but one of the
design characteristics of the 1.8 D/ TD
high performance engines as fitted to
the Ford Fiesta, Escort, Mondeo and
other variants in the range, are
flexibility and the tendency to expand
in order to compensate for the
intense heat generated under normal
driving conditions.
The expansion of the engine block
does not affect the performance of the
engine. However, there are side effects
as far as the semi-automatic tensioner
on the timing belt and the drive system
are concerned.

TIME TO COOL DOWN
Unless the belt is fitted while the
engine is at an ambient temperature, it
is unlikely that the installer will be able
to set the optimum tension as
recommended by the engine
manufacturer.This is a crucial
requirement of the timing belt
replacement procedure.
A belt that has been replaced when
the engine is too hot, will start to
slacken once the engine begins to cool
down.A belt that has been installed
with a tension that has been set too
low can have devastating consequences:
■ the timing belt will fail prematurely.
■ the engine will suffer at least partial
destruction.
■ expensive repair.

“Unless the belt is fitted while the engine is at an ambient temperature,
it is unlikely that the installer will be able to set the optimum
tension as recommended by the engine manufacturer.
This is a crucial requirement of the timing belt replacement procedure.”
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COOL
In each case, customer
dissatisfaction and loss of confidence
will be major consequences.

PROCEDURE AND CHANGES
Replacing the timing belt and
injection pump belt on Ford 1.8 D/ TD
drives is not always a straightforward
procedure. Modifications, such as those
affecting the idler pulley and the belt
cover have been introduced.These
changes have simplified the installation
procedure and enhanced belt
performance.The timing belt itself was
changed from a 20 to 22mm width
from October 1995 to help prevent
premature failure.
The recommended fitting
procedure must be followed. It is also
advisable to change tensioners and
guide pulleys in this drive system at
the same time as the timing belt and
the injection pump belt.

BOLT WARNING
Take extra care when removing and
replacing the bolts used to secure the
auxiliary pulley on the drive system to
the engine block.These bolts have an
8mm shank and a 10mm head.
The design is crucial. If damaged as a
result of removal or refitting, they must
only be replaced with bolts of the same
specification. If the bolt is too proud, the

belt is likely to strike
the head as the
crankshaft rotates.As
a consequence, the
belt will start to
chafe and ultimately,
it will fail
prematurely.

DETECTION AND DAMAGE
Early evidence that a belt has been
set too slack on a 1.8 D/ TD is the
‘polishing’ of the outer casing that
protects the drive system. It produces
a telltale ‘mirror’ effect. It will always
be identified as part of a warranty
investigation procedure.
Subsequent damage to the belt will
also be apparent.There will be evidence
of root cracks to the teeth of the belt.
These will severely weaken one of the
key performance characteristics of the
belt — its strength. Eventually, the belt
will fail prematurely with devastating
results for the engine.

(natural frequencies) produced by timing
belts under tension.About the only
practical way to reproduce the original
tension is to use a similar device.
Equipment such as the Gates STT-1
‘sonic’ belt tension tester can correctly
determine the precise tension of a
particular belt for a particular engine in
a particular vehicle model. However,
because accurate readings are essential,
the instrument has to rely on known
data stored on an updateable chip. For
this reason, it must only be used to
measure the tension of a belt that has
been manufactured by Gates.

TECHNICAL ADVICE NOTE
COMPLICATIONS
The degree of difficulty on the
timing belt replacement procedure
with respect to the 1.8 D/ TD engines
is increased by the layout of the drive
system.The drive layout is such that
the length of the span of the fitted belt
on all sides is short by comparison
with many other layouts.
This is not a problem for a
technician with access to the right
tools. However, it is almost impossible
to set the correct tension without the
use of an appropriate timing belt
tension measuring system.

WELL EQUIPPED
On vehicle assembly lines, vehicle
manufacturers tend to use belt tension
testers that measure the sound waves

Unless 1.8 D/ TD engines are allowed
to cool down to an ambient degree
before the timing belt is replaced, even
the most sophisticated piece of belt
tension testing equipment will be unable
to guarantee the required level of
accuracy with respect to tension.As
much as 50% of the tension can be lost
by the time the engine has cooled.
Consequently, if the belt is changed
when the vehicle is hot, it’s more than
just a few fingers that will run the risk of
getting burned.

need to know more?
■ For more information on
Gates timing belts and
tensioning equipment
circle readerlink 119.
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