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Figure B4-36
‘On-board’ fault.diagnosis codings
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‘On-board’ diagnostic check
This procedure should be followed if
a} The ‘Check Engine’ warning panel situvated on the

Fault codes

‘Check Engine’

=

facia, illuminates during normal engine operation. Biink code panel illuminated Fault description

b] A routine ‘on-board” diagnostic check is required.

N]ote There are four possible faults in the K-Motronic RZENs hies Coolan_t temperature sc
engine management system that are not opersting range
externally registered by the illumination of the
‘Check Engine’ warning panel. Thase fauhts will
however, be revealed by a blink code during an
‘on-board’ diagnostic check

2232 Yed incorrect air flow signal

Procedure

Initiate an "on-board’ diagnostic check to reveal any of

the listed fault codes that have been stored within the

K-Motronic ECU buffer RAM {random-access

memory). 2.1.2.1. e Idle switch fault Idle co

1. Ensure that the usual workshop precautions are recognised

carried out.

2. Turn the ignition key to the RUN position on the

switchbox, 5o that the "Check Engine’ warning panel 21.2.3. Wt Full load switch fault

ilfluminates {see illustration A}. Full ioad control maps r

3. Depress the ‘on-board’ diagnostic button (see

iliustration B) for a minimum of 4 seconds and then

release. ;

4. Monitor the blink code on the ‘Check Engine’ 2143 s Engine speed sensor o

) A : the ECL defective, Air s
warning panel, after the initial period of 2.5 seconds . .

= . . mechanism or fuel distn
lamp on and 2.5 seconds lamp off. Refer to iliustration stuck

C for an example of the initial period of ‘Check Enging’

warning panel operation, followed by the blink code

4.4.31. 4.4.3.1. Mo idle speed actuator coni

5. Once a blink code has been initiated, it will keep or short circuit

repeating the information {with initiation periods

identifying blink code commencement). until the "on-

board’ diagnostic bution is depressed for another 4 23472, Yes Lambda sensor and“or |

seconds period.

This procedure must be repeated uniil all stored :
blink codes have been extracted from the K-Motrenic 2.3.4.1. Yes Lambda control outsi
ECU buffer RAM.

6. |f there are no more fault cogdes stored, the

condition is identified by the unique tode 1.1.1.1.

Warning panel on/off periods for this code are of 2.5 I .

seconds duration, 2343, Mo Basic idle mixture stren

7. To reset the buffer RAM following fault extraction mixture control unit set

and/or rectilication, isolate the vehicle battery using

the master switch located in the vehicle luggage

compartment (see illustration D), To ensure complete 2.3.4.4. No Basic idle mixture stren

K-Motronic ECU buffer RAM reset. the batiery should mixture control unit set

be switched off for at least 4 seconds.

8. If there are no fauits stored, then the blink code

4.4.4 4. will register on the ‘Check Engine’ facia 4.3.1.2. Ye8 Engine reference senso

warning panel. connection to the ECU

4,
LAMP DN GlEERE R

LAMP OFF




1S0r output cutside

ntrol maps not

ot recognised

1/0r connection 10
sngor plate
butor plunger

lecting plug opsn

sonnection failure

threshold imits

ith adjustment on
to its fean limit

jth adjustment on
to its rich limit

and/or its
lefective

Systam method of recognition

Coolant temperatures less than ~46°C
{-50.8°F) or more than + 188°C
{+ 366.8°F)

Volumetric air flow rate outside pressure
upper and tower threshold limits (i.e.
less than B5m?/br or more than 1200
m*/hr)

{dle switch closed. Air flow greater than
188m?/hr with switch closed for mare
than 0.3 seconds

Full load switch closed but ECU
recognises part load engine operation
for more than 0.3 seconds

Ignition switched on, volumetric air flow
rate more than Sm3hr but no engine
speed signal

End stage within K-Motronic ECU

End stage within K-Maotronic ECU

EHA current is less than— 14 mA or
more than + 21 mA for more than
2 minutes

Adaptive Lambda pre-control increases
EHA current more than 10 mA

Adaptive Lambda pre-control reduces
EHA current more than - 5 mA

Synchronisation lost

Limp home fa_cility

K-Motronic ECU provides EHA with mA
compensation equivalent to + BO°C
{176°F) coolant temperature for all
operational modes other than starting
which is set 10 + 20°C (68°F)

ignition and fuelling switched to full foad
map

Ignition and fuelling switched to part load
map

ignition and fuelling switched to part load
map

None

Engine idle speed may drift from 580 = 20
rev/min. Normal engine operation under all
conditions except idle mode

Resort to'open loop engine operation

Once threshold limits are exceeded, further
compensation/correction is not avaifable
and engine control system effectively
resorts to ‘open loop,

Engine management system will continue
to compensate until threshold limit of
+ 21 mA is exceeded ~

Engine management system will continue
to compensate until threshold limit of
- 14 mA is exceeded

Dependent upon ECU dats update prior 1o
engine reference sensor failure

fal
-




should not sound.

9. With the throttles fully open the muthi-meter buzzer
shouid sound.

10. The switching point should be at approximately
72% of throttle plate rotation.

Fuel injection and ignition system maps

1.  With the engine switched off, disconnect the three
way elactrical plug to the throttle position switch

{see fig. B4-37).

2. Connect a digital multi-meter in ‘serigs’ with the
electro-hydraulic actuator {EHA), using the adapter

RAH 9833 (see fig. B4-38).

3. Setthe multi-meter to read milliamps.

idle

4. Bridge the black/pink and the blue/purple

connection on the ECU side of the throttle position

switch connector (see fig. B4-37). The engine will now
be governed by the ‘idie map’ engine management
parameters.

5. Fitastroboscope to the engine in accordance with

the manufacturer’s instructions.

6. Turn the ignition key from the LOCK to the RUN

position and check for the K-Motronic ECU “stand

current’ of 100 mA £ 2mA.

7. Startand run the engine until normal operating

temperature is attained.

8. W.ith the engine running at idle speed and the

coolant temperature stabilized above 80°C {176°F),

check that the ignition timing is 68°  1° btde at an idie
speed of 580 = 20 rev/min. At the same time the basic
compensation current to the EHA should read a stable

0 % 1.0mA on the multi-meter.

Note On cars fitted with catalytic converters the
ignition timing should be 8° % 1° btdec and the
basic campensation current to the EHA should be
oscillating about a median of zero milliamps.

Part load

9. Remove the bridge cabile from the black/pink and

the blue/purple connections on the ECU side of the

throttle position switch connector (see fig. B4-37).

10. Leave the connector plug and socket disconnected.

This ensures that the engine is governed by the "part

load’ engirne managment system parameters.

11. Set the engine speed to 2000 = 20 rev/min.

12. Ensure that the engine if still fully warmed-up and

check that the ignition timing is 14°  1° btdc. At the

same time the basic compensation current to the EH,

should read —2 + 2mA. :

.Note On cars fitted with catalytic converters the

ignition timing should be 27° £ 1° btdc and the
basic compensation current to the EHA should be
oscillating about a median of zero milliamps.
Deviation should be approximately = 3 milliamps.

13. Stop the engine, remove the test equipment, and

connect the throttle position switch connector.

14. If the fuel injection and ignition control system

maps do not conform to the specification, refer to the

appropriate fault diagnosis charts.

Fig. B4-37 Throttle position switch electrical
conneaction

Fig. B4-38 Multi-meter connected in 'series’ with
the EHA

Diagnosing and correcting faults
The workshop procedure number given before the title
ot the operation refers to the fault diagnosis chart for
the basic KE3 - Jetronic fuel injection system given in
figure B4-34.

Before carrying out any tests, ensure that the
battety is in a fully charged condition.

it should be noted that sif components of tha
system [except the fuel injectors and cold start injector)
can be tested on the vehicle,

Procedure 1 Fuel pump and/or pre-pump not operating
comectly

For information relating 1o these components refer to
Chapter C.

Procedure 2 Induction system air ieaks
Visually check all vacuum hoses, pipes, and clips for
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damage or looseness that may allow an air leak into the
induction systemn.

Check the entire mductlon system for air leaks with
the engine running. Use a suitable {ength of rubber hose
as a listening tube. The leak will often be heard as a high
pitched hiss or whistle. ’

Procedure 3 Metering control unit levar sticking

t  Ensure that the engine temperature is above
20°C (68°F).

2. Remove the air intake elbow from the inlet to the
control unit.

3. Apply pressure to the control piston in the fusl

distributor for approximately 10 seconds (refer 1o page

B4-22}. Switch off the powerto the fuel pumps:

4. Press the air sensor plate slowly downwards to its

maximum open position. The resistance to this

movement should be uniform over the whole range of
travel. Allow the air sensor plate to return to its rest
position and repeat the operation.

If the resistance to the air sensor plate movement is
uniform over the whole range of travel, the metering
unit lever is not sticking.

Note Always ensure that the fuel pumps are not
running before depressing the airflow sensor
plate. Otherwise, fuel wiil be sprayed into the
engine on each occasion the airflow sensor plate
is depressed.

§. Should the resistance to sensor plate movement ba

greater in the rest position, it could be due to the plate

being either out of position or distorted dus to impact
damage {caused by an engine misfire).

6. If the condition described in Operation 5 is

confirmed, depressurize the fuel system (refer to

page B4-27}. Press the plate fully downwards and altow -

it to return 1o the rest DOSIIIDI'I.

g
I

I /

4
. 1 4
24, B

I

K

Fig. B4-39 Air flow sensor plate position
A 1,0mm (0.40in) free play with fuel
system pressurized
B Sensor plate inclination 4.5¢

7. Should a resistance be confirmed in Operation 6,
remove the air sensor plate and repeat the operation. If
this alleviates the resistance. the air sensor plate is
fouting the sides of the air funnel and shouid be
centralized (refer to Procedure 4} or the air funnel may
be deformed in some way.
8. if there is still a resistance 10 the movement of the
lever, it could be due to contamination within the fuel
distributor barret or occasional binding in the lever
mechanism.
9. Contamination within the fue! distributor can be
checked by separating the fuel distributor from the
controt unit for visual inspection.
Do not attempt 1o remove the control piston.
Remove the retaining screws situated on top of the
fuel distributor. Lift off the fuel distributor (resistance
will be felt due to the rubber sealing ring).
10. Examine the distributor for contamination.
11. Fit the fuel distributor by reversing the dismantling
procedure. Ensure that the rubber sealing ring is in good
condition and is lubricated with suitable grease.
Ensure that the retaining screws are evertly
tightened.
12. if aresistance is still noticeable, a new assembly
should be fitted.
13. After fitting the fuel distributor check the idle
mixture strength. .

Pracedure 4 Positioning the air flow sensor plate

1. Remove the air inlet ducting from above the sensor

plate

2. Check that the sensor plate does not look deformed

or damaged, particularly around its outside edge. Also

ensure that the sensor plate will pass through the
parallel section of the air funnel without fouling.

3. If necessary, loosen the plate securing bolt.

4. Insern the guide ring RH 86089 whilst retaining the

sensor plate in the zero movement position. This will

prevent the sensor plate from being forced downwards
as the centring guide ring is being installed.

5. With the centring guide ring in position, tighten the

retaining bolt to BNm (0,50kgf m to 0,55kgf m, 44 Ibf in

to 48 Ibf in). Carefully remove the centring guide ring.

6. Apply pressure to the control piston in the fuel

distributor for approximately 10 seconds {refer to

page B4-42).

7. The air sensor plate should be positioned as shown

in figure B4-39, with the plate not protruding above or

below the parallel section of the air funnel.

8. If the air sensor plaie is too high, carefully tap the

guide pin lower (see fig. B4-40), using a mandrel and a

smali hammer.

Note This adjustment must be made very carefully,
ensuring that the pin is not driven too low.
Repeated adjustment can loosen the guide pin.
Serious damage 1o the engine could resuit if the
pin should fall out.

Procedure 5 Checking the operation of the idle speed

actuator
Itis important that the test equipment used to check

the idle speed meets the following specification.

B4-36
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Accuracy - Rotational speed within = 10 rev/min.

1. Start and run the engine until normal operating

temperature is attained.

2. Disconnect the 2 way electrical plug connection

from the front end of the actuator. The engine speed

may drift from the controlled 580 * 20 rev/min.

2. HMold the actuator body and reconnect the electrical

plug. If the actuator is functioning correctly a pulse of

armature movement should be felt and the engine idle
speed should return to 580 + 20 rev/min.

Note The returm: to this idle speed range will not be
immediate. A certain amount of incremental
engine speed stabilization will take place.

4. if the idle speed actuator control is outside the

specifications, refer to the appropriate fauit diagnosis

flow chart on page B4-49.

Procadure 6 Checking the hot/celd start system
Refer to the modes of operation section and the fault
diagnosis flow charts.

Procedura 7 Checking the cold startinjector

1. Detach the electrical plug from the cold start

injector {see fig. B4-1}.

2. Remove the cold start injector from the induction

manifold with its feed pipe attached. Place the nozzle of

the injector into a svitable clean contsiner so that the
operation of the injector can be observed.

3. Produce a test lead using a Bosch electrical plug, -

two iengths of cable, and 8 micro-switch.

4. Connect the electrical plug to the cold start injector

and the two cables, one to an auxiliary electrical feed

and the other to an earth point.

Note Exercise care to eliminate the possibiity of an
electrical spark {use the micro-switch to make
and break the circuit}.

5. Apply electrical power to operate the fuel pump

(refer to page B4-42).

6. Operate the micro-switch to complete the auxiliary

electrical circuit. The cold start injector should spray

fuel as the contacts in the micro-switch complete the
electrical circuit; if it does not spray fuel, fit a new
injector. Operate the micre-switch to break the auxiliary
electrical circuit.

7. Dry the nozzie of the cold start injector.

B. Repeat Operation 5 but do not cperate the micro-

switch. Note that no drops of fuel should form on or drip

frorm the injector nozzle. if the injector is defective a

new one shouid be fitted.

9. Remove the auxiliary test lead from the injector. Fit

the injector to the induction manifold end connect the

loom plug.

Ptocedure 8 Chacking the operation of the primary fusl
circuit

Fuel delivery

3. Depressurize the fuel system {rafer to Section A3).
2. Disconnect the fuel return ling at the fuel pressure
regulator lower connection. Using a ‘firtree’ type nipple
and nut (SPM 1390/1), connect one end of an auxiliary
fuel return hose to the connection. Hold the other end of
the hose in a graduated measuring container capable of

Fig. B4-40) Haight adjustmant for the air flow sensor
plate
1 Fuel distributor
2 Air flow sensor plate
32 Electro-hydraulic actuator (EHA}
4 Lower chambers pressure tapping

holding more than 10 litres (2.2 imp gal, 2.6 US gall.
3. Apply electrical power to operate the fuel pumps
{refer to page B4-42). At feast 10 litres {2.2 Imp gal,
2.6 US gall of fuel should be defivered into the
measuring container within & minutes.

4. If the delivery guantity is satisfactory, check the
primary systemn prassure. However, if the delivery
quantity is below the prescribed amount proceed as
follows. Check the fuel pump delivery after each
operation.

5, Check the voltage at the fuel pump. When the
pump is operating this should bs 11.5 voits.

6. Fitanew ‘in-tank’ filter. .

7. Fit a new main fuel filter.

B. Check the fuellines for biockage.

9. Fitanew fuel pre-pump.

10. Fit a new fuel pump.

1. After establishing that the fuel defivery is correct,
remove the test equipment.

12. Connect the fuel return pipe.

Primary system pressure

To carry out this test, fit the pressure tester RH 9873 as
shown in figure B4-46,

3. Apply electrical power to operate the fuel pumps
irefer to page B4-42).

2. The pressure gauge witl show primary system
pressure which should be between 6,2 bar and 6,4 bar. -
{B8.9 Ibffin* and 92.8 Ibffin?).

3. if the primary fuel pressure is too high.

a. Check for a restriction in the fuel retum fine to

the tank.
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b. The fuel pressure regulator is fauity.
4. If the primary fuel prassure is too low.
a. Check the fuel supply.

b The fuel pressure regulator is faulty.

Procedurs 9 Checking the differantial fuel {lower
chamber) preasure .

1. Ensure that the engine is at normal operating
temperature.

2. Measure the primary system fuel pressure. Ensure
that the reading is within the specification.

3. Remove the test equipment and re-connect the cold
stan injector pipe.

Fig. B4-41 Fuel distributor ramoved

Systam pressure

Fig. B4-42 Fuel systam ‘leak down’

B4-38

4. Instafl the pressure tester RH 9873 as shown in
figure B4-47,

5. Apply electrical power to operate the fuel pump for
20 seconds (refer 1o page B4-42). Switch off the pawer
to the fuel pump.

The gauge will now show the differential pressure
valve lower chamber pressure which should be between
5,7 bar and 5,9 bar {82.7 Ibf/in? and 85.5 Ibffin*}.

6. [f the differential fuel pressure is outside the
specified limits. '

a. The fuel pressure reguiator is faulty.

b. The fue!l metering unit is faulty.

¢. The electro-hydraulic actuator (EHA) is faulty.

d. The mA supply to the EHA is incorract (refer to Fuel
injection and ignition system maps).

Procedurs 10 Chack the fuel system for leaks

The engine shouid be at normal operating temperature
for this test.

1. . Fit the pressure tester RH 8873 as shown in

figure B4-46.

2. Apply electrical power to operate the fuel pump for
30 seconds {refer to page B4-42).

3. Allow the primary system pressure to build-up.
Switch off the powaer to the fuet pump.

4. Note the time it takes for the pressure to fall to zero
and compare this with the graph for fuet system ‘leak-
down’ (see fig. B4-42].

5. If the pressure loss is outside the acceptable limits,
the leak may be due to.

Defective pressure regulator.

Leaking cold start injector.

Faulty non-return valve in the fuel pump.

Leaking accumulator diaphragm.

An external leak from one of the fuel system pipes.
One or more of the fuel injectors leaking.

" AaAppD

Procedure 17 Checking the injectors

Cleanliness of components and their connections
cannot be over emphasized for this test.

1. Clean all external fuel connections before removing
the fuel injectors.

2. Remove the fuel injectors from the engine.

3. (Connect one injector to the test eguipment

RAH 9614 (Bosch Number KDJE 7452). Refer to figure
B4-43.

Opening pressure
4. Bleed the discharge tube by moving the operating
lever several times with the union slackened. Tighten
the union.
5. Check the injector for dirt by operating the lever
slowly at approximately one stroke per 2 seconds with
the valve on the pressure gauge open.
If the pressure does not rise to between 1,0 bar and
1,5 bar {14.5 Ibffin and 21.8 Ibffin?) the valve of the
injector has a bad leak, possibly caused by dirt.
Attemnpt to flush the valve by operating the lever
rapidiy several times. If the injector valve does not clear
the injector should be discarded.
8. Check the opening pressure of the injector by
closing the valve of the test equipment. Bleed the
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Fig. B4-43 Testing aninjector

Fig. B4-44
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Fig. B4-45 Air flow sensor piate movement
adjustment device
A Adjusting screw {part of accessory kit
R+ 2960}

Fig. B4-46 Pressure taster equipment - testing for
teaks or primary system pressure
1 Pressure gauge assembly RH 8873
2 Special adapter RH 9881
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Fig. B4-48 instaliation of comparison tester
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Fig. B4-49 Fuel distributor connections

Fig. B4-560 ECU and relay compartments

7/88

B4-42



'@7
——d
e
oY
© ©
Fig. B4-51 Fuel distributor and associated compartments
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Fig. B4-52 Fuel distributor and associated compartments
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Fig. B4-53 Exhaust CO tapping (Cars fitted with
catalytic converters)
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Chack ths operation of the idle spesd
actuator, refer to the appropriste
Workshop procsdurs.

idle 5
H the idla speed is incorrect or the y
s too low
operstion of the actustor is suspact —_—
A sudden puise of armature movement
during the operation will confirm that the
electrical connection is made
Is the elactrical connection mada?
Check the voltage a1 pin 17 (slate/pink) at
the K-Motrome ECU multiple plug YES
Iz it 12 volts?
Disconnect the 2 way plug from the idle e
speed actuator. Check the voltage a1 the NO

pink/white cable in the plug
Is it 12 voits?

Disconnect the 2 way plug from the idle
speed actustar. Check for continuity through
the actuator

I3 it continuous?

NO

Check for a blockage in the idle by-pass
hoses and/or the hose connections from the
air guide housing to the induction
manifold/cold start injector housing

Is there a blockage or restriction?

Replace or rectify the idle speed actustar

Disconnect the mulliple plug from the K-
Motronic ECU. Check for continuity of the
bleck/pink cable from pin 18 in the plug 10

the earth a3 the rear of "A" bank ¢ylinder head.

This is a three cable earth point (see the
earth illustration).
is it cantinuous?

Disconnect the 2 way plug from the idle
speed actuator. Trace the pink/white cable
back to fuse B3 (15 amp} on fuseboard 1.
Refer to TSD 4848 and rectify 8s necessary

Rotation this way only,
such that ajrgap closes.

Basic aperture Spool valve

setting

A

NO

YES

NO ’

Rectify in accordanze with Chapter K



. Visually
¥ damage NO  Replace the idle speed actuator
& motor

such that the
: Bperture

e

N

ctiorning YES  Replace the K-Motronic ECU

from air by-

Bre sealing

plates are  ——  Epeck the entire induction system for air

ary and YES  leaks. Refer to the appropriate workshop
they are procadure and rectify any leaks

He sfops
ning

J

ter K l

IsUaIy

damage NO Replace the wile speed actuator
such that the L4
aperture A

tioning YES  Replace the K-Motronic ECU

Replace the idle speed actustor

Complete the tests by checking the idle
mixture strength. Refer to the appropriate
page of Chapter 8. Adjust as necessary
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Fig. B4-56 lgnition system fault diagnosis chart
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idle speed actuator 2 way plug
Idle speed actuator
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Section N4
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LAMP ON

LAMP OFF

Example blink code 4.4.3.1 *

Blink code
4444

4.3.1.2.

23.1.2

2.2.3.2.
2121,

21.2.3.

2.1.1.3.

4.4.3.1. Limp home engine idle speed of
800 rev/min. Normal engine
operation exceptidle mode

1111

Fig. N4-2 Bosch K-Motronic ECU fault codes

The cable connectors must not be allowed to contact
other components.
20, Insert fuse BS.
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Section N5

Running Changes
No 4 Atlas Copco belt tension meter RH 12211

Fig. N5-1 Clamping unit
A Bett blocker
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