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Experts from the Bosch technical 
helpline discuss possible faults with 
catalytic converters.

The purpose of the catalytic converter 
is to convert by chemical reaction the 
waste combustion gases of CO, HC and 
NOX to produce CO2, O2, nitrogen and 
water. The converter consists of a core 
(substrate) typically made of a ceramic 
honeycomb although stainless steel foil 
and steel wool are also used. A wash-coat 
is added to the core and is utilised to form 
a rough, irregular surface, which creates 
a far greater surface area for the 
active components of the 
converter. The active 
catalyst component 

Catalytic converter

Here is an example of the typical fault 
code description, what it means, 
possible symptoms and the test 
procedure.  

Catalyst system efficiency  
below threshold (Bank 1):
The ECU has detected this via 
monitoring the pre and post cat lambda 
sensors.

Possible causes:
u �Engine management fault that has 

caused the catalytic converter to fail 
u �Engine oil contamination of catalytic 

converter
u �Cheap inefficient catalytic converter 

(you get what you pay for!)

is usually a precious metal. Platinum is 
the most active catalyst and is widely 
used. However, it is not suitable for 
all applications because of unwanted 
additional reactions and/or cost. 
Palladium and rhodium are two other 
precious metals that are also used. 

Most engine management systems (post 
2001) must have a way of monitoring the 
vehicle’s catalytic converter to comply with 
EOBD legislation. A second lambda sensor 
is fitted into the exhaust after the catalytic 

converter (post-cat) to determine 
the correct operation of the 

catalytic converter. The ECU 
makes a signal comparison 
between pre and post 
sensors. It can also run an 

active test by altering the fuel 
mixture and then monitoring the 
delay in response time between 
the pre and post lambda sensor 

signals to determine whether 
the catalytic converter is operating 

correctly in relation to its oxygen 
storage function.

The converter core (substrate) 
is typically made of a ceramic 

honeycomb although stainless steel 
foil and steel wool are also used
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As with diesel, development of petrol engines is being driven by  
the need to meet new emission standards. Here we look  
at some of the technologies being employed.

Less is more

For information on petrol injection 
system and engine management  
training contact:
u	 Tel: 01895 838849
u	 Email: aftermarket@uk.bosch.com

Fault code example

Contact details

The active catalyst 
component is usually a 
precious metal such as 
platinum, palladium or 
rhodium

Diagnostic procedure:
u �Monitor pre and post cat sensor 

signals via diagnostic equipment 
actual values

u �Using the OBD program check that 
the ECU has run a CAT test, located 
in Mode 1 Actual Data – OBD 
Requirements.

If the OBD program shows that it has  
not carried out a CAT test then the 
vehicle needs to complete a drive cycle. 
Once the OBD program has completed 
this test, the system should recognize 
that the CAT is functioning correctly.

Relevant training courses are:  
VSG 5, VSG 14 and VSG 17

For more information on technical  
services and diagnostic equipment  
from Bosch, contact:
u	 Tel: 01895 838849
u	 Email: aftermarket@uk.bosch.com

Contact details

Enhanced performance for 
electrical systems

One trend in engine development has 
been the idea of getting more from 
less; essentially make all aspects of the 
engine’s systems and design as efficient 
as possible. Bosch has been working to 
improve efficiency of the vehicle’s electrical 
systems. Electronic Energy Management 
(EEM) supports this as it monitors and 
coordinates the operation of the alternator, 
voltage regulators, batteries, and other 
electrical systems and accessories. It 
continually compares the power available 
against the power demand within the 
electrical system and maintains a constant 
balance of supply and demand. 

Engine thermal management

Thermal management refers to closed-
loop control of the coolant circuits, 
enabling them to adjust exactly to the 
engine’s operating conditions. One 
feature is the ability to reduce the coolant 
flow during the engine’s warm-up phase. 
This allows the lubricant oil to warm more 
quickly, so its effective viscosity falls 
more rapidly. This produces important 
fuel savings at idle and in part-throttle 
operation, along with lower exhaust 
emissions. It also improves the response 
of the interior heating system within the 
passenger compartment.

Electronic throttle control

The electronic throttle control (ETC/
EGAS), also known as drive-by-wire, 
comprises of a throttle device (throttle 
housing with the butterfly controlled by a 
DC motor), accelerator-pedal module and 
ECU. It translates the engine torque from 

the driver’s accelerator-pedal input to the 
throttle device, whilst also adapting to the 
required operating parameters of engine 
and gearbox. Thanks to ETC, such safety 
systems as ESP are able to reduce torque 
rapidly and precisely, without causing any 
increases in emissions.

The accelerator-pedal module is a unit with 
a pedal-travel sensor with idle and full-
load stops. The mechanical and electronic 
components form a single functional 
unit. A potentiometer or contact-free 
sensor registers the exact position of the 
accelerator pedal. A kick-down switch is 
incorporated when the module is used 
with automatic gearboxes. 

The electronically controlled throttle-valve 
is the central actuator element in the 
ETC/EGAS system for petrol engines. It 
comprises of a throttle valve with electric 
drive and throttle-valve angle sensor. Using 
the position of the accelerator pedal, 
the engine control unit calculates the 
required opening of the throttle body, the 
ignition timing and the quantity of fuel 
to be injected. A DC motor adjusts the 
throttle-valve shaft through gearing. The 
advantages here are: High torque levels, 
low energy consumption, low weight and 
tried-and-tested reliability. The throttle 
body angle sensor monitors the current 
position of the throttle body and so allows 
the position of the throttle-valve to be 
precisely maintained. 

Downsizing

Downsizing used to be ‘management 
speak’ for making people redundant. In 
automotive terms it refers to reducing 
the cubic capacity of internal combustion 
engines while maintaining their 
performance; in short getting more out of 
smaller engines. Measures such as turbo-
charging and variable valve control make 
cylinder filling optimization possible. As 
this method provides more oxygen for 
combustion, the amount of fuel injected 
can be increased correspondingly. The 

same cylinder volume allows the air-fuel 
mixture to provide more energy. So a 
comparatively small piston displacement 
is sufficient to release the same energy 
as a corresponding engine of larger 
dimensions where downsizing hasn’t been 
incorporated.

Variable valve timing

Apart from using the throttle-valve to govern 
the flow of incoming fresh gas drawn in 
by the engine, there are several other 
possibilities for influencing the cylinder 
charge. The use of variable valve timing 
can also influence the proportion of fresh 
gas and of residual gas in the combustion 
chamber. The behaviour of the gases 
flowing into and out of the cylinders varies 
considerably as a function of engine speed 
or throttle-valve opening and can hence 
have an effect on power and emissions. This 
means with fixed valve timing the exhaust 
and refill cycle can only be ideal for one 
single engine operating range. Variable 
valve timing allows adaptation to a variety 
of different engine speeds and cylinder 
charges providing greater efficiency in more 
operating conditions.

Camshaft phase adjustment

In conventional internal combustion 
engines the camshaft and crankshaft are 
mechanically coupled together through 
a toothed belt or chain. This coupling 

is fixed. On engines with camshaft 
adjustment (by means of electrical 
or electro-hydraulic actuators) the 
intake camshaft (and now increasingly 
the exhaust camshaft) can be rotated 
independently to the crankshaft, allowing 
the valve ‘overlap’ to be changed. This 
camshaft phase adjustment does not 
affect the valve opening lift or period. 

Scavenging

With direct gasoline injection 
‘scavenging’ is a further method of 
improving combustion efficiency. At 
low engine revs, the intake and exhaust 
valves are controlled so that they open 
simultaneously for a very brief period. 
The pressure gradient between intake and 
exhaust tract leads to the combustion 
chamber being filled with fresh air, while 
at the same time the residual gas from the 
last combustion is expelled. 

This improves cylinder cooling and leads 
to the cylinder being more effectively 
filled with fresh intake air. This higher 
cylinder charge increases the spontaneous 
torque and due to the stronger exhaust-
gas flow also increases turbocharger 
pressure. Combustion chamber and piston 
design also plays a significant role in 
effective scavenging.
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We take a look at the new  
KTS 340 diagnostic platform 
from Bosch. 

As you’re no doubt well aware 
technicians increasingly need 
diagnostic equipment just to be able 
to service a car. Now workshops need 
the equipment they invest in to perform 
a number of tasks, from service reset to 
brake pad replacement, to fault diagnosis 
and component replacement and providing 
a wealth of information at the touch of the 
screen. To address the growing technical 
requirements of independent workshops 
Bosch has developed the new KTS 340. 
Launched earlier this year, it has been 
designed to perform all these functions 
more quickly and effectively. The KTS 340 
adds to the KTS range sitting between the 
KTS 200, Bosch’s entry-level diagnostic 
tool and the KTS 5 series PC modules. 

Access to 
mechanical 
data, service 
schedules 
and technical 
service 
bulletins 
along with 
the diagnosis 
programs make 
the KTS 340 
an invaluable, 
all in one 
diagnostic and 
service tool

Function
Backed up with technical support 
and training from Bosch, the KTS 340 
boasts an 8.4" colour, touch screen and 
is powered by ESI[tronic] software in 
embedded format. Its ECU diagnostic 
functionality is coupled with a unique 
interactive information system to help 
guide the technician with on screen 
comparison of measured values. The 
combination of access to mechanical 
data, service schedules and technical 
service bulletins along with the diagnosis 
programs are designed to make the KTS 
340 an invaluable, all in one diagnostic 
and service tool. The machine also comes 
equipped with an inbuilt multiplexer 
(so only one 16-pin diagnostic lead is 
necessary) and a two channel multimeter.

Navigation
Due to the straightforward design of the 
software the KTS 340 is easy to operate. 

When you choose Bosch you don’t  
just get OE quality replacement  
parts and state-of-the-art service 
equipment. You get access to  
industry leading technical know-how, 
delivered in a variety of practical  
ways to suit your needs, from  
electronic servicing data to full 
diagnostic support, from technical 
training courses to our dedicated 
telephone helpline. 
u	 Tel: 01895 838849
u	Email: aftermarket@uk.bosch.com

Contact details

The vehicle coverage is equally 
impressive, containing over 100 
vehicle manufacturers covering 
approx 230,000 vehicles including:

u Alfa Romeo  
u Audi  
u BMW  
u Citroën  
u Daewoo  
u Daihatsu  
u Fiat  
u Ford  
u Honda  
u Hyundai  
u Isuzu  
u Iveco  
u Jaguar  
u Kia  
u Lada  
u Land Rover  
u Lexus  
u Mazda  

u Mercedes Benz  
u Mini (BMW)  
u Mitsubishi  
u Nissan  
u Peugeot  
u Renault  
u Rover  
u Saab  
u Seat  
u Skoda  
u Smart MCC  
u Ssangyong  
u Subaru  
u Suzuki  
u Toyota  
u Vauxhall  
u Volkswagen  
u Volvo

u EOBD 
u �Engine management systems, 

petrol and diesel 
u Transmission 
u Airbag 
u �ABS/ESP/ASR/Steering 
u Service reset 
u �Central electronics 
u Air conditioning 
u Instrumentation  
u CAN diagnosis
u �Tyre pressure monitoring systems 
u �Immobiliser and alarm 
u �Electronic lighting 
u �Exhaust after-treatment 
u Battery control

Systems coverage includes:

u	 �New intuitive operating platform  
– easy to use

u	 �Large colour touch screen 
operation

u	� Everything for complete vehicle 
diagnosis – ECU diagnostics, 
troubleshooting, repair and 
maintenance

u	� Guided troubleshooting provides 
comparison between actual values 
against target values

u	� Switchable between diagnosis, 
troubleshooting, repair and 
maintenance

u	 �Software updated via DVD every  
13 weeks

Benefits

Coverage

Multi-tasking: The KTS 340

The process starts with a simple vehicle 
identification, then the technician, using 
the new clear and simple navigation 
system, can switch between programmes 
at the touch of the screen, i.e. from service 
schedule to diagnosis, from diagnosis 
to repair or troubleshooting to technical 
bulletins. Software is updated four times 
every year via a DVD supplied direct to the 
subscribing garage’s address.

Connection 
The KTS 340 features a USB connector 
for PC and printer. Internal batteries 
provide power for up to two hours; once 
connected power is supplied via the 
OBD cable. The unit is supplied with a 
mains adaptor, cigarette adaptor and 
has charging contacts for use with the 
charging tray. The charging tray (an 
optional accessory) is available for use 
with a KTS trolley, or worktop mounting. 
A wide range of KTS accessories are 
also available such as the ‘Easy-connect’ 
adapter range with automatic cable 
recognition for older non 16-pin vehicles.
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