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Hilux problem

This article is a true description of an AECS ial
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technical help desk problem and how it was Sp 5 0_00
solved. 8
+gst
Vehicle:

2003 Toyota Hilux 3 Ltr Diesel 1 KZ-TE Manual.

Problem presented to the help desk [~
The vehicle is surging really badly while driving
under heavy load. The vehicle has had a rebuild ~
and a new injector pump fitted. The problem is m
still there. The power developed on the dyno ]
fluctuates about 30% when under high load.

The boost pressure is almost steady.

There are no fault codes logged.

Do you have any suggestions? 4 0 Diag 0 0C
Measure cature

In almost all rotary electronic pump cases the best 2IE LOPLT e wilislizes LeBralian

place to start is to measure fuel quantity control ) : cen & ° A : ) X ; ° 0

and timing control. e SR SR SR

A fluctuating quantity will have a surging engine asy to all 24 mo eb upgrades at a s
as result. Backed up 4 g a ppo

Fluctuations of the timing will also have a surging
engine as result.

The recording of the spill valve vs the TCV while

surging shows that the timing virtually does not

W m ’HH fluctuate. The steady duty cycle signal of the TCV
\ ‘I

also shows that the pump receives enough
Diesel, so we can rule out that air enters the
pump or that the fuel filter is partially blocked.
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} ‘ ‘ l ‘ ‘ ‘ \ ‘ Looking at the spill valve signal (quantity control)
| | in the above pattern does not reveal anything
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""" R R Could it be a gearbox problem? For example a

_ e “Z  clutch pack slipping under high load? No; the

vehicle has a manual gear box (Australia spec).

Zoomed in 2 channel ATS recording of the spill valve and the
Timing Control Valve (TCV) with the vehicle under load. . .
Detail recording

The AECS help desk asked the diagnostician to
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record the spill valve vs. the pump shaft sensor.
This recording will provide us with exact detail on
the quantity control. This is needed because the
quantity control on these Denso rotary pumps is
very precise (DMS 1-1 course).
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CH2 pump shaft speed sensor
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ATS scope precision recording of Spill valve vs Pump speed
sensor under full load when the engine is hunting.

At first glance there is nothing wrong in this signal.
But zooming in to great detail shows the
importance of a high quality scope.

The following patterns are all zoomed in details
from the above second recording.
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Zoomed in section 1

The picture above shows end of the first spill valve
actuation in relation to the pump speed sensor.
The pump speed sensor pattern is dragged
upwards. The pattern is positioned such that the
end of spill valve actuation crosses the position
sensor signal (circled).

If the delivery quantity is static (on a dyno it should
be) then every following pattern combination
would look the same.
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Zoomed in section 5

In section 5 you can see that the spill valve actua-
tion stops slightly sooner, reducing the delivery
quantity, reducing the power of the engine slightly.

Did you knowe:

That if you need finance for equipment
purchases we can help arrange finance
through Equico.

We have attached the training survey to

the back of this newsl et
Did you know that you could be eligible to

a discount by completing and sending the

survey form back to us.

***gpecial conditions apply.
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Zoomed in on section 10

The 10" cycle shows a sudden massive increase in
spill valve actuation increasing the injected diesel
quantity dramatically. Further recorded cycles
showed similar changes.

We have found the cause of the surging! The ECU is
obviously commanding the fuel quantity to fluctuate.

The ECU will only fluctuate the delivery quantity if it
gets told to do so by one of its inputs (sensors).

Measure inputs

We asked the diagnostician to record the ECU
inputs. The most common sensors to have an effect
on the injection quantity are the boost sensor, the
APS and to a far lesser degree the temperature
sensors.

The diagnostician measured all of the above and
could not see any fluctuations during the surging of
the engineé.

This is where he told me again that this vehicle was
a manual (unusual in NZ), and if it perhaps could be
the gearbox switches like on some other brands.

The 1% gear selector switch, when applied, reduces
engine power, as the vehicle does not need full
torque in first gear. Full torque only makes the
wheels skid. Also in first gear the amount of air flow-
ing through the radiators and past the drive train is
not high enough to cool the units.

Bingo

The diagnostian looked under the vehicle and found
that the wiring to the first gear selector switch was
hanging by a thread.

To prove that this was the problem, he disconnected
the switch and opened and closed the circuit with a
hand switch while the vehicle was running on the
dyno.

This reproduced the problem exactly.

Super level SCOPE

has never been so close within your reach!

ATS 5004d ATS 5000

(4 channel differential scope) (2 channel + signal generator)
9 50Mhz Four ch or dual ch with generator

9 Approx 35,000 pre-recorded good patterns
9 Clear pictures showing how to hook up

9 Wiring diagrams and EFI tutorial

9 Save and share patterns (laptop/netbook)

Expand your existing scope set
(multichannel sw), build up a
set, or buy a whole set for
$7,090.52+ gst

Full kit

$7090.52
+ gst

Many modern high tech options available, like:
G sensor, pressure sensor, return flow sensor,
AC pressure sensor, Expandable to more channels
Check out our web catalogue, for further specifications.

Ph:06-874 9077
www.aecs.net

1" gear selection switch.

Conclusion:

This job was relative easy. The only fact holding
us back is that this Australian vehicle had a
manual gear box to which our help desk was not
used to.

It was the diagnostician who eventually led to the
solution himself.

He would not have been able to find this problem
without a proper recording ATS scope or with a
great amount of luck. The AECS help desk played
only a small role to get to this solution

For AECS Ltd:
The wiring to the switch was fixed and the problem HMM H.P. Leijen

did not reoccur.

(trainer/research)
E-Mail: hpleijen@aecs.net



Please help us prepare the training calendar for the next year!

We value your custom and we want to offer you or your staff a $37.50 discount off your next AECS
training in exchange for your help in putting our 2012 training calendar together (please read conditions

below).

We would appreciate if you can answer the 4 questions below and send them back to us by the 30™

September 2011

1. Which courses would you or your staff members like to attend in 2012

ICDourse X Description Normal price

SCAN1 Scan Tool diagnostics $512.50+gst

MDE Mechanical Diesel Diagnostics (VE pump mechanical $512.50+gst
diagnostics)

AED Automotive Electronic Diagnostics (AED) training semi- =~ $512.50+gst
nar

ATS1 Comprehensive ATS scope users training seminar $512.50+gst

EMS1-1 Engine Management Systems 1-1 (Ignition systems, $512.50+gst
Oxygen sensors, etc)

EMS1-2 Engine Management Systems 1-2 (Drive by wire, immo- = $512.50+gst
biliser, etc.)

EMS1-4 Engine Management Systems 1-4 (HYBRID engine $512.50+gst
management systems)

EMS2-1 Engine Management Systems 2-1 (Blank screen chip $512.50+gst
programming)

DMS1-1 Diesel Management Systems 1-1 (Denso spill valve V3/  $512.50+gst
V5 diagnostics)

DMS1-2 Diesel Management Systems 1-2 (Bosch VP 44 Diag- $512.50+gst
nostics, CAN, etc.)

DMS1-3 Diesel Management Systems 1-3 (Common rail Diesel $512.50+gst
Diagnostics)

ABS1 ABS/traction control training seminar $512.50+gst

ECACH1 Electronic Controlled Air-conditioning 1 Maintenance $512.50+gst
and diagnostics

Any We have someone for any of the above seminars.

2. Please indicate which months of the year 2012 you prefer for a training seminar.

Jan Feb Mar April

May June July Aug Sept Oct Nov Dec

(please delete the months which are not suitable for you)

Page 1



3. Where?

Please indicate which of the main centres suits you best (please tick one or more).

Location X Location X
Whangarei Nelson
Auckland Christchurch
Hamilton Greymouth
Tauranga Dunedin
Rotorua Invercargill
Gisborne

New Plymouth Fremantle
Hastings (HQ) Melbourne
Palmerston North Sydney
Masterton Brisbane
Wellington Cairns
Almost any area (we are prepared to travel)

Your contact details.
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Conditions:

Thank you! for taking the time to complete this questionnaire and helping us making a practi-
cal calendar. We will keep a note that you are eligible to attend for $485.00+gst if you attend
the seminar of your choice and in the area of your choice in 2012.

We will post the training 2012 calendar on our website and e-mail you a copy plus an invitation
once we have collated the results.
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