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PicoDiagnostics User's Guide 1

1 Welcome

Welcome to PicoDiagnostics, the automotive fault-finding software for your
PicoScope Oscilloscope.

With a PicoScope, PicoDiagnostics turns your PC into an automotive diagnostics tool.
The program includes a range of built-in tests that are easy to operate, even if you
haven't used them before.

If you need to go beyond the built-in tests, an additional program is available:
PicoScope Automotive. This software will have been downloaded and installed along
with PicoDiagnostics. This gives you all the features of an advanced oscilloscope and
can be used to diagnose almost any electrical component in any vehicle.

& PicoDiagnostics

File  View Tests Help
Battery Test
Compression
Test
Cylinder
Balance
e
NVH . - - -
PicoDiagnostics
Propshaft
Balancing
Automodive Diagnostic Sofoware
PicoScope 4425 opened successfully Software Version: 1.9.0.2123 .:

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved. pd.enr18
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Introduction

2.1

2.2

Introduction

PicoDiagnostics supports the PicoScope 3000 Automotive and 4000 Automotive
Series diagnostic oscilloscopes.

How to use PicoDiagnostics
e Getting started: see Using PicoDiagnostics for the first time.
e For further information: see descriptions of Menus.

System requirements
PicoDiagnostics software: runs on a PC or laptop running a Windows 7 and later*
operating system.

*Earlier versions of PicoDiagnostics remain compatible with Windows XP SP3,
Windows Vista SP2.

Using PicoDiagnostics for the first time

We have designhed PicoDiagnostics to be as easy as possible to use, even for
newcomers to automotive diagnostics. Once you have followed the introductory steps
listed below, we hope that you will soon become an expert.

Plug in your PicoScope oscilloscope. Windows will recognise it
o 1 and make the necessary changes to allow your computer to

i ’ work with it. Wait until Windows tells you that the device is
ready to use.

<| Hal 2. Click the new PicoDiagnostics icon on your Windows desktop.
NVH 3. Click the button for the test you wish to perform.

Follow the on-screen Setup Wizards or instructions on
connecting your scope and running the test.

pd.enr18
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2.3

Licence agreement

The material contained in this release is licensed, not sold. Pico Technology grants a
licence to the person who installs this software, subject to the conditions listed below.

Access. The licensee agrees to allow access to this software only to persons who have
been informed of these conditions and agree to abide by them.

Usage. The software in this release is for use only with Pico products or with data
collected using Pico products.

Copyright. Pico Technology claims the copyright of, and retains the rights to, all
material (software, documents etc.) contained in this release. You may copy and
distribute the entire release in its original state, but must not copy individual items
within the release other than for backup purposes.

Liability. Pico Technology and its agents shall not be liable for any loss, damage or
injury, howsoever caused, related to the use of Pico Technology equipment or
software, unless excluded by statute.

Fitness for purpose. No two applications are the same: Pico Technology cannot
guarantee that its equipment or software is suitable for a given application. It is your
responsibility, therefore, to ensure that the product is suitable for your application.

Mission-critical applications. This software is intended for use on a computer that
may be running other software products. For this reason, one of the conditions of the
licence is that it excludes usage in mission-critical applications, for example life-
support systems.

Viruses. This software was continuously monitored for viruses during production, but
you are responsible for virus-checking the software once it is installed.

Support. If you are dissatisfied with the performance of this software, please contact
our technical support staff, who will try to fix the problem within a reasonable time. If
you are still dissatisfied, please return the product and software to your supplier within
14 days of purchase for a full refund.

Upgrades. We provide upgrades, free of charge, from our website at
www.picotech.com. We reserve the right to charge for updates or replacements sent
out on physical media.

Trademarks. Windows is a registered trademark of Microsoft Corporation. Pico
Technology, PicoScope and PicoDiagnostics are internationally registered trade marks.

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved. pd.enr18
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Menus

3.1

Menus

Menus are the quickest way to get to the main features in PicoDiagnostics. The
Menu bar is always present at the top of the PicoDiagnostics main window, just
below the window's title bar. You can click any of the menu items, or press the Alt key
and then navigate to the menu using the cursor keys, or press the Alt key followed by
the underlined letter in one of the menu items.

File  View Tests Options Help

The list of items in the menu bar may vary depending on which test you are running.

File menu
Click File on the Menu bar.

Load...

Preferences, .,

Exit

Load. Allows you to load a test from disk to review the result. Loading a test
result from disk will clear any captured data and results.

Save. Some tests allow you to save test data to disk.

Print. Opens a standard Windows print dialog, which allows you to choose a
printer, set printing options and then print the selected view.

Print Preview. Opens the Print Preview window, which allows you to
preview the report before printing it with the Print command.

Preferences. Opens up the User Details dialog.

Exit. Close PicoDiagnostics without saving any data.

pd.enr18
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3.1.1  User Details dialog

This dialog appears when you select Preferences on the File menu. It allows you to
enter details about your company and your name. These will appear on the report.

= Preferences

User Detals  Regional and Language  General

Irformation: }

Compary: | |
All irformation entered here will be
stored and loaded when you start Mame: | |

PicoDiagnostics nesxd time. This
information will be prirted as a header  Telephone: | |
on the reports. )

Address:

Logo: t

ok | [ ey

How to use the dialog
Enter all the values you want.

Click OK to close the dialog and save the changes.
Click Cancel to close the dialog and discard the changes.
The items in the dialog

Company: The name of your company. This will be displayed on the report if no
logo has been selected.

Name: Name of the technician, or the contact name, to appear on the
report.

Telephone: The contact number that the customer will see on the report.

Address: The address of your company. There is space for four lines.

Logo: Your company logo (selecting a file here will enable it to appear on

your reports).

3.2 View menu
Click View on the Menu bar.

Wigw
Details. ..

Details. Edit the customer and vehicle details and notes.

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved. pd.enr18



6 Menus

3.2.1  Customer details dialog

This dialog appears when you select Details on the View menu. It allows you to enter
details about the customer and the vehicle you are testing. There is also a space for
entering notes about the test.

&' Details

Customer Vehicle

Name | | Make || V|
Phone | | Model | ~|
Address Year 2009 =

ID |ZAMJK33C000054308 |

This ID was manually entered.

Motes

oK Cancel

How to use the dialog

This dialog is for you to store data about the customer and the vehicle that the test
applies to. The data in this dialog will be saved with the test and printed on the report.
Click OK to close the dialog and save the changes.

Click Cancel to close the dialog and discard the changes.

pd.enr18 Copyright © 2009-2016 Pico Technology Ltd. All rights reserved.
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Customer details

Customer

Mame

Phone

Address

Name. The customer's name.
Phone. The customer's phone number.
Address. The customer's address. There is space for 4 lines.

Vehicle details

Wehicle
Make -
Model bt
Year Z
D

Make. The make of the vehicle. The makes of vehicles are stored in a database. If you
manually enter a make which is not already saved, a message box will pop up.

Model. The model of the vehicle. When a make has been selected, this list is
populated with all the currently known models of that make.

Year. The year of the vehicle.

ID. An identification number for the vehicle. Can be the VIN or anything else you
choose.

Notes

Motes

| -

In the Notes field you can enter additional information that you want stored with the
test.

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved. pd.enr18



8 Menus

3.3 Tests menu

Click Tests on the Menu bar.

Tests

Battery Test
Click now

Compression Test e i

Cylinder Balance

NVH o

Propshaft Balancing

This menu lists all the tests available. Click one of the tests to proceed.

3.4 Options menu

The Options menu changes depending upon which test you are carrying out at the
time. Please see below for links to the test options you require:

e Cylinder balance options

e Compression test options

e Battery test options

e NVH test options

e Propshaft balancing options

3.5 Help menu
Click Help on the Menu bar.

Help

Contents... F1

Show Vibrate Help

About...

These are the standard Windows options for access to this help file.

Note: Show Vibrate Help option only appears when within the NVH test.

pd.enr18 Copyright © 2009-2016 Pico Technology Ltd. All rights reserved.
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4

4.1
4.1.1

4.1.2

Tests

PicoDiagnostics is a collection of specific automotive tests. They are all designed to
be easy to use, even if you have little or no experience of automotive diagnostics.

To begin any test, click the PicoDiagnostics icon on your computer:

@

These tests are available with this installation of PicoDiagnostics:

Cylinder Balance
Compression Test
Battery Test

NVH

Propshaft Balancing

Cylinder balance

Introduction

The cylinder balance test measures how much each cylinder contributes to the
engine's total power output. There are a number of things that can cause a cylinder to
contribute less than the other cylinders. These include but are not limited to:

e low compression
o faulty injector
o faulty spark plug.

A slightly uneven balance does not necessarily mean that there is a fault in the engine.
During warm-up, most engines run slightly unevenly. Deposits and engine wear may
also have an effect on the engine's performance.

To use the cylinder balance, start PicoDiagnostics and set the test conditions.

Test conditions
The following test conditions must be met before running the test:

e The engine must be at normal running temperature. This can be confirmed when
the cooling fan has activated twice, and by referencing the temperature gauge on
the vehicle's dashboard.

e The engine must be off before connecting the oscilloscope.

If this is the first cylinder balance test you are running, load the test using the Tests
menu. Follow the on-screen wizard instructions to connect your PicoScope to the
vehicle. If however you have already run a cylinder balance test, simply click Setup
and follow the on-screen wizard instructions.

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved. pd.enr18
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Tests

4.1.3

Wizard
The cylinder balance setup wizard consists of 4 screens.

Screen 1: Contains a notice about using the software.

Screen 2: Gives you guidance on connecting the PicoScope ready for the Cylinder
Balance test.

Connect the oscilloscope

Connect the scope to a USB port on your PC using the USB cable.

Connect one of the general test BNC cables to Channel A on your oscilloscope. On the
other end, connect a large red crocodile clip to the red cable and a large black
crocodile clip to the black cable. Connect the red clip to the battery positive (+) and
the black clip to the battery negative (-) as shown in the picture above.

Screen 3: Lets you specify how many cylinders the vehicle to be tested.

Screen 4: Shows the signal strength between the PicoScope and the vehicle to be
tested.

Note: If the signal strength is low you can improve it by switching on various
ancillaries such as mainbeam lights, fog lights, interior fan (full), rear demister.

pd.enr18
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4.1.4  Options

This dialog appears when you click the Options menu on the main Menu bar while
the Cylinder Balance Test is selected. It allows you to set whether the Cylinder
balance wizard appears before running the test.

Show Setup Screen at Startup

o[ G

4.1.5  Running the test

To start the test click Start. If the test successfully starts, a new window with a
progress indicator will briefly appear on the screen. The data is now being analysed

and shown in real time on screen with the results appearing in the bar graph as shown
below.

CylinderBalance: 4 cylindes engine.

&

IEEEEEEEEEEEEEEEEEE

Cyfinder A Cylinder B Cylinder C
712513 02513 102513
Missfire / Total Enaine Cvcles

Cylinder D
62513

C=JEGEEEEE Capturing 817 RPM RN o0

The result
If the test could not produce a result see: Failed cylinder balance.

You can stop the test at any time by simply clicking Stop. It is possible to then scan
through the results by clicking Play. The results are always scaled to show the highest
cylinder at 100%.

Controls

During the test you can right-click on the bar graph to get a control menu. See:
Cylinder balance controls.

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved. pd.enr18
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Tests

4.1.6

Controls
Right-click the cylinder balance bar graph

to bring up a menu with display options. You

can use this menu to access more information concerning the test and its result.

ariation

Misfire

Signal

Variation
Displays the variation in contribution for
each cylinder as an overlaid blue bar.

Misfire

Displays suspected misfires as a separate |

bar for each cylinder.

Signal
Not required for basic testing

Brings up a second graph, the signal
graph, that can display the engine speed
or the contribution for each cylinder over
time. To zoom in on the data, click and
drag to select the range to display.

OylinderBalancs: 6 cyinder engine.

Cnderh Cnder Cyinder C CinderD  ClnderE Cyinder P

pd.enr18
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4.1.7  Signal graph

The signal graph displays the captured data as engine speed or cylinder contribution.

Zooming

You can use the mouse to zoom in on the data. Use the context menu (right-click) to

zoom out again.

Engine Speed

LAY

WA

NS

TR

BV [

6.8z

.85z

6.9z
Time

695z iz ¥ 05z

Engine Speed

N

NN

6.9z
Time

Signal graph context menu
Right-click the graph to bring up a menu with display options. You can use this menu

to access more information concerning the test and its result.

Zoom Out
View Engine Speed
Cylinder Contribution
Trigger Signal with Speed Signal
Zoom out

This zooms out to display the full dataset.

View

You can choose to view the engine speed, the cylinder contribution, or view the
Trigger Signal with Speed Signal.

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved.
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4.1.8  Failed test
. If the test could not produce a result, make sure that:

e the connection to the battery is good
¢ the tension of the alternator belt is adequate.

It may also help if you switch the headlights on full beam and switch on other
electrical loads, such as the rear windscreen heater and fog lights.

There are some engines for which the test has difficulties producing a result.
These include:

engines with more than 8 cylinders
some engines with dual mass flywheels
engines with inertial dampers

some engines with smart alternators
vehicles with xenon lights

If there is still a problem

If you have checked the points mentioned above and the software still cannot
produce a result, we would like you to send us a copy of the of the failed test
data. Please enter as much information as possible about the vehicle tested. This
is done via the Details dialog. Save the test to a file using the File > Save menu
and email the file to us on picodiagnostics.feedback@picotech.com.

pd.enr18 Copyright © 2009-2016 Pico Technology Ltd. All rights reserved.
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4.2
4.2.1

4.2.2

Compression test

Introduction

The compression test is meant to be a first check. If the compression looks good, you
can quickly move on and investigate other components which might be the cause of
the fault. If the test detects a low cylinder, you should perform a manual compression
test to verify the results and to work out which cylinder is low.

To use the compression test, start PicoDiagnostics and click Compression Test.

Compression Test

Compression test - before starting the test

There are two types of compression test:

e Relative compression - requires no pressure transducer, only a connection to the
battery.

e Absolute compression - requires a connection to the battery and a pressure
transducer connected to a spark plug port.

Follow the instructions below to connect your PicoScope to the vehicle and run the
test.

Set the test conditions

Connect the oscilloscope

Connect the pressure transducer (only for the absolute compression test)
Disable the engine

Run the test

If the result is blank

Test conditions
The following test conditions must be met before running the test:

e The engine must be at normal running temperature, which is indicated by the
cooling fan switching on.

e The engine must be off before connecting the oscilloscope.

e The cranking speed must be normal (battery must be charged).

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved. pd.enr18
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Tests

4.2.3

4.2.4

4.2.5

Connections

Connecting the oscilloscope
Connect the oscilloscope to a free USB port on your PC using the USB cable.

Connect one of the general test BNC cables to Channel A on your scope. On the other
end, connect a large red crocodile clip to the red lead and a large black crocodile clip
to the black lead. Connect the red clip to the battery positive (+) and the black clip to
the battery negative (—).

Connecting the pressure transducer (absolute compression test only)

Remove the spark plug from any convenient cylinder. Fit a compression hose into the
empty spark plug socket, then attach it to the pressure transducer's inlet port, as
shown in the picture below. Then connect a BNC to BNC cable from the pressure
transducer to Channel B on your scope.

=y

Disabling the engine

The compression test can only be performed when the engine is cranking, so it must
be prevented from starting. This can be done by removing the engine management
relay from the fuse box or disabling the injectors.

Test setup

The compression test should be performed according to the vehicle manufacturer's
specification.

@ If you are using the pressure transducer, click Pressure.
@® Next, click the numbered button corresponding to the number of cylinders in the
engine.

Options

This dialog appears when you click either the Options menu on the main menu bar
while the Compression Test is selected, or the Pressure button, located at the
bottom of the screen. It allows you to set special options before running the test.
These options apply only to the absolute compression test, and not to the relative
compression test.

pd.enr18
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4.2.6

Compensate
Cylinder Yelume (1) 500mL =
Compression Ratio (X:1) 10:1 =
Sensor Volume ([) 5.00mL =
Engine Capacity 2000 CC =
Use Pressure Sensor
Compensate: Check to use the Cylinder Volume, Compression Ratio

and Sensor Volume parameters. Leave unchecked to
ignore these values.

Cylinder Volume (1): The volume of the cylinder in litres.

Compression Ratio (X:1): The compression ratio of the cylinder. For example, if
the compression ratio is 11:1, enter 11.

Sensor Volume (I): The volume of the pressure sensor in litres. This
information should be available from the manufacturer
of the sensor. If in doubt, do not alter the value in this

box.
Engine Capacity: The size in CC of the engine under test.
Use Pressure Sensor: Indicates whether a WPS500X pressure transducer is

being used during the test.

Running the test

® To start the test, click Start.

® A new window with a progress indicator and instructions will appear on the screen.
Wait until the message in the window is "Crank engine".

@ With the throttle wide open (accelerator pedal fully pressed), crank the engine until
the progress indicator reaches 100%.

The data is now analyzed and the result appears in a bar graph, as in one of the
examples below:

CompressicnTest 4 Cyinders

BEEEEEEEEEEEEN

cn| _[0] [@ojofojal ‘?:;.

Compression test result - Compression test result -
without pressure sensor with pressure sensor
(relative mode) (absolute mode)
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In relative compression mode, the result  In absolute compression mode,

is always scaled to show the highest PicoDiagnostics shows the true
cylinder at 100%. The bars are ordered compression in each cylinder. As in
according to the engine's firing order. The relative compression mode, the bars are
cylinders are named A, B, C and so on, named A, B, C and so on.

because with only a connection to the

battery the software has no way of

knowing which cylinder is number one.

This may cause the result to be shifted if

you run the test on the same engine

more than once.

The result
If the test could not produce a result, see Failed compression test.

pd.enr18
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4.2.7  Failed test
. If the test could not produce a result, make sure that:

e the connection to the battery is good
e there is not a battery charger connected to the vehicle's electrical system.

If there is still a problem

If you have checked the points mentioned above and the software still can't
produce a result, we would like you to send us a copy of the of the failed test
data. Please enter as much information as possible about the vehicle tested.
This is done using the Details dialog. Save the test to a file using the File | Save
menu and email the file to us at support@picotech.com.

Note: Some engines fitted with a flat-plane crank can give spurious low
compression readings.

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved. pd.enr18
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4.3 Battery test
4.3.1 Introduction

To use the battery test, start PicoDiagnostics and click Battery Test.

Tip: If the battery has been recently charged, there is a risk of “surface charge”
affecting the state-of-charge results. To eliminate the surface charge, switch the
lights on full beam for about 2 minutes and then wait for about 2 minutes before

performing the test. If you are only measuring cold cranking amps then you can
ignore this precaution.

Follow the instructions below to connect your PicoScope to the vehicle and run the
test.

e Connect the PicoScope

e Set any special test options
¢ Run the test

o If the result is blank

pd.enr18 Copyright © 2009-2016 Pico Technology Ltd. All rights reserved.
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4.3.2

Connections

Connect the PicoScope
Connect the PicoScope to a free USB port on your PC using the USB cable.

Channel A: Battery voltage

Connect one of the general test BNC cables to Channel A on your PicoScope. On the
other end, connect a large red crocodile clip to the red lead and a large black crocodile
clip to the black lead. Connect the red clip to the battery positive either on the battery
or in the fuse box. Connect the black clip to a secure earth (ground) point as shown in
the picture below.

Channel B: Starter motor current

Connect the 2000 A or 600 A current clamp to Channel B on the PicoScope. Place the
current clamp so that it is positioned around the positive cables which are connected
to the positive battery terminal. More importantly make sure the current clamp is
positioned around the starter motor positive or negative cable in order to record the
cranking current from the starter.

If you have a 4-channel scope then you can run the optional extended drop test.

Additional connections for extended drop test

In addition to connecting channels A and B as described above, Channels C and D
must also be connected as follows:

Channel C: Starter motor positive terminal

Using a BNC to 4 mm lead, connect the red 4 mm plug to the positive terminal of the
starter motor using the appropriate clip / connector. This is the terminal that the main
positive cable from the battery connects to.

Channel D: Starter motor negative terminal
Using a BNC to 4 mm lead, connect the red 4 mm plug to the negative terminal of the
starter motor using the appropriate clip / connector.

Note: Most modern vehicles don’'t have earth cables to the starter motor. In this case
connect to one of the mounting bolts by which the starter motor is attached to the
engine or gearbox bell housing, as the starter will earth through to chassis and/or
battery.

This will enable PicoDiagnostics to separate the cable resistance from the starter
motor resistance.

All connections must be clean and free from oil, grease and dirt to ensure the readings
are accurate.
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4.3.3 Setup
First, click either 12 V or 24 V depending on the voltage of your electrical system.

Tip: If you have a 24 V system with two 12 V batteries, test each battery separately.
Otherwise one good battery could hide a fault in the other battery.

Next, set the Type of battery to match the battery you wish to test.

Set the Temperature to the local air temperature in °C or °F depending on
preferences.

The battery capacity in cold cranking amperes (CCA) should now be entered, along
with its standard (CCA Unit).

Battery Test

1 1
0.8 8
06
0.4 4
0.2 0.2

o

0 0.1 02 0.3 04 0.5 06 07 0.8 0.3 1
Parameter Value Comment
Voltage Type Temperature CCA CCA Unit
Anlyse | 2y . leadAcd - [20C =] [500 2] sae -

Now, set the battery test options (see Battery test options).
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4.3.4  Options

This dialog appears when you click the Options menu on the main menu bar while
the Battery Test is selected. Here you can:

e Enable the Extended drop test options
o Adjust the capture time of the test

- Battery Test options

Bxdended drop test ]

Capture time |5.ﬂ'ﬂ5 |

ok | [ ]

e Click OK to confirm
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4.3.5  Running the test
Click Start.
Note: Because the engine is not drawing any current at this stage, the program will
draw a horizontal line showing zero amps of current. If this line is not at zero
amps, the current clamp may need to be adjusted. Press the "Zero" button or turn
the "Zero" dial on the clamp until the horizontal line is at zero amps.
Start the engine.
While the test is running, the program shows the voltage on Channel A and the
current on Channel B, and a graph is drawn from left to right. The program
automatically stops recording data when it has enough information, so there is no
need to click the Stop button unless you wish to stop the test early.
The program then analyses the data and shows the results in a table, as in the picture
below:
Baltery Test
.6\‘ 4l . P I A bl
v o 7T T g T T
LJ ! L )
i“-g-m e as Y
Parometer Value Comment
j :e:::;o;w éz;:‘md
‘::::;'::7* 39V
@ memimtms G50
’1mue ZD:-‘E‘
Capacty &6 SAE CCA Capacity is 100% of 330 SAE
@ Condtion oK Battery is good
,C';::Q e Chargng at 83%
@ sy
Curent 8B7A J
St And.u ‘24\::200‘6 =
If the program reports "Battery has failed the test - refer to help file for advice", see
Interpreting the Results.
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4.3.6  Interpreting the results
If the state of charge is low then recharge the battery and re-test.

Farameter Y alue Comment
i B attery
Imitial woltage 1264
@ State af Charge Bad cel Check connections and idle curent.
@ Lovest voltage T
Yaltage drop 12 6%
D b airnum current 0.9,
@ [nternal resistance -1580 [Fvealid
Capacity @ 20°C 0CCA Capacity iz 0F of 700 CCA,
@ Condition Replace

If the state of charge is all right but the CCA (cold cranking amps) is low then check
these things before replacing the battery:

e Check the battery connections. If they are loose, they could increase the internal
resistance.

o If the battery is not a sealed type, check the fluid levels in each cell.

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved. pd.enr18



26

Tests

4.4

4.4.1

4.4.2

Propshaft balancing

The propshaft needs to be balanced after removing one or more components of the
transmission system. This is done using the PicoDiagnostics Propshaft Balancing
program, by fitting balancing weights on the differential coupling flange, using off-the-
shelf hose clamps on the propshaft, or attaching a single balancing weight to the
propshaft.

Preparing the vehicle

Raise and support the vehicle according to manufacturer directions. Remove the two
rear wheels and secure the rotors or drums to the hub assembly. Position the vehicle
on mounts in order to hold the vehicle level and at the same height as if the wheels
were fitted.

Remove any balancing weights from the flange stud bolts before starting the balancing
procedure.

Running PicoDiagnostics
The propshaft balancing procedure is divided into four stages:

® Initial Run

@® Calibration Runs
® Verification

® Free run

Click Balancing:

Click which format you would like to use to complete the propshaft balancing test.

Ty

Finion Fange Trial Balance- |
B

Hose Clamp Trial Ealanmgﬁ

Cancel

pd.enr18
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4.4.2.1

4.4.2.1.1

The program displays step-by-step instructions in the form of a Wizard for both
formats of this test. We recommend that you follow your chosen procedure carefully.

Pinion Flange Trial Balance Wizard

The Pinion Flange test wizard will run you through the various steps required to
complete your test. These will steps will cover:

e Connections to the scope

¢ Mounting the accelerometer to the vehicle

e Fit the magnetic mount and optical sensor (if required) in order to read the
propshaft rotation speed

e Entry of required technical data

Initial Run

Before you begin

Insure the vehicle is properly supported (refer to service information)
Remove rocks and debris from the tires

Ensure all the leads are clear of rotating components

Disable ABS and Traction control if equipped

Turn off the AC and other accessories

Find a suitable shaft speed. Run the engine with the transmission in high gear to
highway speed (65-70 mph or 105-113 km/h typical). The software will capture the
RPM when held stable for more than 3 seconds or you can click the Edit Manually box
and enter in the desired shaft speed.

Vibration Sensor: No Signal Detected
Optical Switch: No Signal Detected

Balancing: Ready to begin. 2
Setup: (Refer to manual for details)
Mount vibration sensor

Calibration Run 1 Calibration Run 2 Calibration Run 3 Werfication Frez Run

Ready to Run. Click the green Initial Run button to start.

Averaged Vibration Signal

-60mV| -2my 0]

21s 215s 225 225s 23s 235s 24s 245s 25s 0 o1 02 03 04 05 06 07 08 03 1

The balancing is ready to begin. When ready press the green “Initial Run” button in
the software. This step takes an initial measurement of the shaft.
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Baseline calibration ready

Accelerate to required Speed

Calibration Run 1 Calibration Run 2 Calibration Run 3 Verfication Free Run

Averaged Vibration Signal

335s s 3 5s 3b5s 355s 36s 365s s 375s ) 01 02 03 a4 05 I3 o7 08 [E] 1

Accelerate to the required speed. The RPM graph will be green when in the specified
RPM range. Data will only be gathered while the RPM is in the specified range. As
data is collected the % Completed bar will fill. When complete, place the vehicle in
neutral and turn off the engine.

4.4.2.1.2 Calibration Run 1

Place the transmission in neutral and stop the engine.

Place calibration weight of 4.5g at location 1

Click the green Calibration button when ready
9 Inttial Run Calibration Run 2 Calibration Run 3. Verffication Free Run

Averaged Vibration Signal

0 01 0z 03 04 05 06 07 [ 09 1

Place 4.5 grams of weight at location 1 by stacking 3 of the balancing weights (1.5 g
each). Click the green Calibration Run 1 button to proceed. Note that the weights
can be mounted to the front or rear of the flange.
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Calibration Run ready

Place the vehicle in high gear
Accelerate to required Speed

Inttial Run Caiibration Run 2 Calibration Run 3 Verification Free Run
Averaged Vibration Signal
57| = ‘
44| -2m 0] 0
10758 108s 10858 109s 10958 10s 11058 111s 11158 0 01 02 03 04 05 06 07 08 09 1

Accelerate to required speed until the % complete bar reaches 100%. When complete,
place the vehicle in neutral and turn off the engine.

4.4.2.1.3 Calibration Run 2

Place the transmission in neutral and stop the engine.

Place calibration weight of 4.5g at location 3
Click the green Calibration button when ready

Initial Run Calibration Run 1 Calbration Run 3 Verification Free Run
Averaged Vibration Signal
TTLLT i |
ov| e 20| o e
20258 203 20358 204z 20458 2055 20558 2082 [ [A] 02 03 04 05 [ 07 [X] 05 1

Remove the balancing weights from position 1 and install them at position 3. Click the
green Calibration Run 2 button to proceed.
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! r: No Signa ted

Calibration Run ready

Place the vehicle in high gear
Accelerate to required Speed

req Calibration Run 1 Calibration Run 3 Verfication Free Run
Averaged Vibration Signal
0| o
[ 01 02 03 04 05 08 07 08 05 1

Accelerate to required speed until the % complete bar reaches 100%. When complete,
place the vehicle in neutral and turn off the engine.

4.4.2.1.4 Calibration Run 3

Vibration Sensor: No Signal Detected

Place the transmission in neutral and stop the engine.

Place calibration weight of 4.5g at location 5

Click the green Calibration button when ready Iial Fun Verfication Free Run

Averaged Vibration Signal

) 01 02 03 04 05 06 07 [ 09 1

Remove the balancing weights from position 3 and move them to position 5. Click on
the green Calibration Run 3 button to proceed.
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g

Calibration Run ready
Place the vehicle in high gear
Accelerate to required Speed hiial Calbration Run 1 | | Calibration Run 2 Verfication Free Run

Averaged Vibration Signal

0 01 02 03 04 05 06 07 08 09 1

Accelerate to required speed until the % complete bar reaches 100%. When complete,
place the vehicle in neutral and turn off the engine.

4.4.2.1.5 Balance the shaft

Place the transmission in neutral and stop the engine.

Ideal balance weight 3.2g Between locations 1 and 6.
Suggested balance weight 1.5g at location 1 and 1.5g at location 6.

Inttial Run Calibration Run 1 Calibration Run 2 Calibration Run 3. Free Run
Remove calibration weight of 4.5g from 5

Averaged Vibration Signal

Bl - 20 0] 0
0 01 0z 03 04 05 06 07 [ 09 1

Remove the balancing washers from position 5. Install the balancing washers at the
location(s) directed by the software to balance the shaft. Click the green Verification
button to continue.
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Accelerate to required Speed

Inttial Run Calibration Run 1 Calibration Run 2 Calibretion Run 3 U '

679 67955 680s 68055 681s 68158

R R N I T e e T e T TG

88258

Averaged Vibration Signal

0 10 20 30 40 50 60 70 80 20

Accelerate to required speed until the % complete bar reaches 100%. When complete,
place the vehicle in neutral and turn off the engine.

4.4.2.1.6 Verification run
Vibration Signal Detected
Place the transmission in neutral and stop the engine. |
Final imbalance = 14.2g-cm
Test A Imhal below mini (zog_m) Inttial Run Calibration Run 1 Calibration Run 2 Calibration Run 3 Verffication
Averaged Vibration Signal
ov| -2mi{ D‘ il
706s 706.55 707s 70755 708s 70855 70958 0 0.1 02 03 04 05 06 07 08 09 1
The final imbalance will be displayed by the software. If the imbalance exceeds the
minimum requirement the software will suggest removing the rear tires (ensure the
rotors or drums are secured to the hub) and restarting the test.
If restarting the test, remove all the balance weights. The ”Initial Run” button can be
clicked to restart the test or the “Balancing” button can be clicked to go back through
the setup wizard.
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4.4.2.2  Hose Clamp Trial Balance Wizard
The Hose Clamp wizard will run you through the various steps required to complete
your test. These will steps will cover:
e Connections to the scope
¢ Mounting the accelerometer to the vehicle
e Fit the magnetic mount and optical sensor (if required) in order to read the
propshaft rotation speed
e Entry of required technical data
44221  Initial Run

Before you begin

¢ Insure the vehicle is properly supported (refer to service information)

Remove rocks and debris from the tires
Ensure all the leads are clear of rotating components
Disable ABS and Traction control if equipped

Turn off the AC and other accessories

Find a suitable shaft speed. Run the engine with the transmission in high gear to
highway speed (65-70 mph typical). The software will capture the RPM when held
stable for more than 3 seconds or you can click the Edit Manually box and enter in the
desired shaft speed.

Setup: (Refer to manual for details) o
Mount vibration sensor

Place the first clamp on the shaft and mark the position as '0".
Place the second clamp on the shaft at 160mm from 0.

Calibration Calibration Calibration

Run 1 Run 2 Run 3 =

Verification

Ready to Run. Click the green Initial Run button to start.

-

o AR |
-E0mY -2my 0]

[ Ts 753 g 853 95 953 10s 10.55 [] 0.1 02 03 04 05 06 0.7 08 09 1

Averaged Vibration Signal

Place the first clamp on the rear of the shaft. Clearly mark its location — this is going
to be the reference point for all other measurements. Label the mark as “0 mm”.

Measure the distance specified by the software to place the second clamp. Place the
second clamp next to the first.

When ready press the green “Initial Run” button in the software.
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Baseline calibration ready

Place the vehicle in high gear

Accelerate to required Speed
q Calbration Run 1 | | Calibration Run 2 | | Calibration Run 3 Verfication Free Run

Averaged Vibration Signal

2.4y -2mV n‘ o
21175ks  2118ks  21185ks  211%ks  2119ks  212ks  21205ks  212Tks o o 02 03 04 05 05 07 08 03 1

Accelerate to the required speed. The RPM graph will be green when in the specified
RPM range. Data will only be gathered while the RPM is in the specified range. As
data is collected the % Completed bar will fill.

4.4.2.2.2 Calibration Run 1

Place the transmission in neutral and stop the engine.

Place both clamps at 0Omm.
Click the green Calibration button when ready 3 . i
Intial Run Calibration Run 2 | | Calibration Run 3 Verification Free Run
Averaged Vibration Signal
0 o
2335 23355 2345 23455 2355 23555 236s 23655 0 01 02 03 0 05 05 07 08 [ 1

Once the % Completed bar is filled the software will direct you to place both clamps at
the 0 mm mark and to click on the green Calibration button when ready.
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Calibration Run ready

Place the vehicle in high gear
Accelerate to required Speed

AT ot « b, i i o, - sl

Averaged Vibration Signal

24855 2485 24355 250s 25058 251s

Accelerate to required speed.

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved.




36

Tests

4.42.2.3

Calibration Run 2

Place the transmission in neutral and stop the engine.

Place both clamps at 210mm.
Click the green Calibration button when ready
Initial Run Calibration Run 1 Calibration Fun 3 Verification Free Run
Averaged Vibration Signal
Iu
ov| 0 o
73558 2%6s 0 (Al 0z 03 04 05 06 a7 03 09 1

Measuring in the direction of forward shaft rotation, measure and mark the point
indicated by the software. Place both clamps and press the green Calibration button
when ready.

Vibration Sensor: No Signal Detected
Optical Switch: No Signal Detected

Calibration Run ready

Place the vehicle in high gear
Accelerate to required Speed

Initial Run Calibration Run 3 Verification Free Run
Averaged Vibration Signal
44V -2my D| 0
450s 45058 4518 45158 4525 45258 453s 4535s [ [A] 02 03 04 05 [ o7 [E} PE] 1

Accelerate to required speed.

pd.enr18
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4.4.2.2.4 Calibration Run 3

Place the transmission in neutral and stop the engine.
Place both clamps at 110mm.
Click the green Calibration button when ready
Initial Fun Calbration Run 1 | | Calibration Run 2 Verfication Free Fun

Averaged Vibration Signal

Measure the distance specified from the O mm mark and place both clamps.

Calibration Run ready

Place the vehicle in high gear

Accelerate to required Speed Initial Run Calibration Run 1 | | Calbration Run 2 Verfication Free Fun

Averaged Vibration Signal
LA | bl b ke el amdd ek et ouL me, RN o o
5155 619.55 620s 62055 &21s 62153 6223 53 [ [A] 0z 032 04 05 08 07 08 09 1

Accelerate to required speed.
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4.4.2.2.5 Balance the shaft

Place the transmission in neutral and stop the engine.

Place first clamp at 60mm and second clamp at 260mm.

Free Run

Initial Run Calibration Run 1 Calibration Run 2 Calibration Run 3

Averaged Vibration Signal

Measure and mark the locations directed by the software and place the clamps.

Vibration Sensor: No Signal Detected

Accelerate to required Speed

Initial Run Calibration Run 1 Calibration Run 2 Calibration Run 3 Free Run
Averaged Vibration Signal
Zmy ‘
4.4y] -2y 0 o
815s 2155s 216s 2165s 817s 2175s B18s 2185s 218s [ o1 02 03 04 05 06 07 08 08 1

Accelerate to required speed.
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4.4.2.2.6 Verification run

Vibration Sensor: No Signal Detected

Place the transmission in neutral and stop the engine.

Final imbalance = 15.6g-cm

Testp d. Imbal below mini (20g-cm)

Initial Run Calibration Run 1 Calibration Run 2 Calibration Run 3 Verification

Averaged Vibration Signal

867s 86755 268s 26855 869s

86955

270s

87055

[ 01 02 03 04 05 0E 07 08 09 1

The final imbalance will be displayed by the software. If the imbalance exceeds the
minimum requirement the software will suggest removing the rear tires (ensure the
rotors or drums are secured to the hub) and restarting the test.

If attaching a single weight is desired the hose clamps can be removed and replaced
with a single weight as indicated by the software at the location of the blue arrow.

4.4.3  Options

This menu is found under Tools in the main menu bar when the Propshaft Balancing

test is selected.

Tools

| Options

Calibrate
Reset

Choosing Options reveals the Propshaft Balancing Wizards selection screen.

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved.
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4.5

4.5.1

4.5.2

NVH

NVH (Noise, Vibration and Harshness) is the study of unwanted movements and
sounds generated by a vehicle. The PicoDiagnostics NVH software can analyze
vibrations and help to diagnose NVH problems. All you need is a PicoScope Automotive
oscilloscope, the PicoDiagnostics NVH kit and a software license key (available from
Pico Technology support).

Equipment
PicoScope oscilloscope: receives signals from the microphone or accelerometer, or

other vehicle component, converts them to digital data and feeds this to the computer
for analysis.

Accelerometer: a vibration-sensing device connected to the PicoScope oscilloscope. It
must be attached rigidly to a vibrating part of the vehicle using the magnet or
mounting screw supplied.

NVH interface: allows microphones and accelerometers to be connected to the
PicoScope oscilloscope. The NVH interface supplies power to the amplifier while
transmitting vibration and sound signals to the oscilloscope.

Optical sensor interface: allows optical sensor to be connected to the PicoScope
oscilloscope. The optical sensor interface supplies power to the optical sensor while
transmitting data signals to the oscilloscope.

Microphone: a sound-sensing device connected to the PicoScope oscilloscope. It can
be used to pick up noise inside the vehicle cabin, or from outside the vehicle in cases
such as brake squeal.

Terminology

NVH is a specialist area of engineering that has its own terminology. Some of these
terms are from signal processing mathematics and might not be familiar to technicians
without NVH training.

Amplitude: the strength of a vibration or the loudness of a sound. On the graphs
produced by the PicoDiagnostics NVH software, higher peaks indicate larger
amplitudes.

Frequency: the speed at which a component rotates or vibrates. The most common
measures of frequency are RPM (revolutions per minute), CPM (cycles per minute) and
hertz (vibrations per second). A rotation rate of 60 times per minute (60 RPM or 60
CPM) is equal to one rotation per second or 1 hertz (abbreviated to 1 Hz). The graphs
produced by the PicoDiagnostics software show vibrations arranged by frequency.
Lower frequencies are always shown on the left, higher frequencies on the right.

Fundamental: see Harmonic.

Harmonic: when a component rotates or vibrates at a certain frequency, it can also
cause vibrations at higher frequencies—two, three or more times its own frequency.
The frequency of the original rotation or vibration is called the fundamental frequency,
and the faster frequencies are called harmonics. Twice the fundamental frequency is
called the second harmonic, three times is called the third harmonic, and so on.

Order: another word used to describe harmonics. A vibration at twice the speed of a
rotating component is called a second-order vibration; three times the speed is a
third-order vibration, and so on.

pd.enr18
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4.5.3

4.5.4

4.5.5

Resonance: a marked increase in the transfer of energy from one vibrating
component to another at a particular frequency. For example, if a body panel is
normally quiet but vibrates strongly at a particular engine RPM, resonance is the likely
cause. The body panel is said to ‘resonate’ at that RPM.

Spectrum: a graph that shows sounds and vibrations. The horizontal position of the
vibration shows its frequency: lower frequencies are on the left, higher on the right.
The vertical position of the vibration shows its amplitude: higher amplitudes (stronger
vibrations) are at the top, lower at the bottom.

Connecting the PicoScope and sensor

a) Connect the oscilloscope to your computer
using the blue USB cable supplied with the
oscilloscope.

b) Plug your chosen sensor into the NVH or
Optical sensor interface.

Note: When using the TA143 or TA183
accelerometer for NVH measurements observe
the handling instructions supplied with the
accelerometer and magnet.

¢) Connect the NVH or Optical sensor interface

box to the PicoScope oscilloscope channel
referred to from the software setup tab.

Running the PicoDiagnostics software
Click the PicoDiagnostics icon on your Windows desktop:

or run PicoDiagnostics from the Windows Start menu.

Selecting the NVH test
Click NVH:

PicoScope 4425 opened successfully Software Version: 1902123
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4.5.6

NVH Wizard

Once the NVH test has been selected you will be presented with the Setup tab and
NVH Wizard screen.

-

File View Tests Options Help
Setup  Vehicle Information  Record and Analyze

RPM Signal
ine
Battery Test o
Diagnosti PicoScope NVH Analyzer Setup Wizard

Channel [
Static Pleaze zelect an option from the following:
Compression
Tl Start a new test
Vibration Sid Load a saved test
Mode M. Skip the wizard process. Lse the last ssttings | entered
Box input to channel A
Cylinder
Balance Sensor
| 0 add notes ...
< Back Next > Cancel
[ 1 Use the desired axis output from the interf: the i to channel B
Box | TA259/TA14S Interface - T e e e e 1o
Criertation: Unspecified  Edit
NWH Sensor | TA143 Accelerometer i
| Location | Passenger compartment | Notes
Propshaft
Balancing
Plugin loaded: NVH Software Version: 1.9.1.2237

Within the Wizard there are four options:

Start a new test: This option guides you through the various steps in order to correctly
setup the NVH test parameters.

Load a saved test: This option opens the familiar Windows Open dialog box. Navigate
to your chosen file and choose Open to see your test data on the Record and Analyze
tab.

Skip the wizard process. Use the last settings | entered: This option takes you to the
final Wizard screen. Clicking Finish shows the Record and Analyze tab (no data), with
previously used settings applied.

Cancel: Canceling the NVH Wizard returns you to the Setup tab for NVH Manual setup.

pd.enr18
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4.5.7  NVH Setup page
If the NVH Wizard has been canceled but an NVH test is required, the Wizard can be
restarted by clicking the NVH button, or by choosing NVH from the Tests menu. As an
alternative to using the Wizard, you can enter settings manually in the Setup page as

follows:

& PicoDiagnostics - NVH

File View Tests Optiens Help
Setup  Vehicle Information  Record and Analyze

RPM Signal
Battery Test Engine RPM Selection

Diagnostic () J2534 / ELM327 Scan Tool
Channel D () Sguare Wave / Tach

Static ® Static RPM
Compression 1000 -
Test =
v
Signal Qualty 7 1.000 RPM
Gylinder Vibration Signal
iR Mode | Single channel ~
Connect the ocutput of the intesf; to the input of channel B
Bax | TA148 Interface - fmenace fo The t
Orientation: Unspecfied  Edit
Sensor | TA143 Accelerometer ~
NVH
I Location | Passenger compatment | Motes: |Click here to add notes
Signal Options
Propshaft Maximum Signal History Size
Balancing 50 2] Sec

Software Version: 1.9.0.2123 .:

Plugin loaded: NVH

4.5.7.1  RPM Signal
An RPM Signal source needs to be selected. Choose either:

e J2534 / MDI approved Scan Tool

e Square Wave / Tach

e Static RPM

J2534 / MDI approved Scan Tool

a) Plug the MDI scan tool into a USB port on the computer.

b) Check that the program recognizes the scan tool.

Diagnostic (® J2534 / ELM327 Scan Tool
ELM3Z7 v1 4 connected

¢) Plug the J2534/scan tool into the vehicle’s 16-pin (OBD-I11 or EOBD) diagnostic
socket.

", f
d) Check that the RPM signal is being received: Signal Quaity g 1,503 RPM
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4.5.7.2

Square Wave / Tach

For this option connect any signal proportional to RPM, such as camshaft, to either
Channel A of a 2-Channel automotive scope or Channel D of a 4-Channel automotive
scope.

Static RPM

If the vehicle will remain at a static RPM during the test, enter the RPM value here.

Vibration Signal
The Vibration Signal settings also require confirmation.
Mode informs the software of the equipment you have connected to the oscilloscope.

The available choices are Single Channel, 3-axis, 3-axis plus Single Channel, or
Multiple Sensors.

Single Channel

This mode is for use with a single-axis accelerometer, and when using a single channel
of a 3-axis accelerometer.

Vibration Signal

Mode | Single Channel W

Connect the output of the interface to the input of channel B
Crientation: Unspecified  Edit

Bl TA148 Interface

Sensor | TA143 Accelerometer W

| Location | Passenger compartment v | Motes: |Click hereto add notes

Box refers to which NVH interface you have connected to the PicoScope oscilloscope
(refer to rear label).

Sensor is used to select the type of sensor attached to the NVH interface.

Orientation

While this setting makes no difference to the way in which the
? software records data, it is a useful feature for stating the
’ orientation in which the accelerometer is placed during the test.

Location

Engine compartmert v Indicates where the sensor will be placed. If the vibration can be

e L9 felt when sat in the vehicle, Passenger compartment would be
selected. If the software then identifies the problem vibration as
originating from the engine, the accelerometer can be moved into
the engine bay, and this setting adjusted to Engine
compartment.

pd.enr18

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved.



PicoDiagnostics User's Guide 45

Notes are used to record specific information about the test. The notes will appear as
a tooltip while viewing the bar graph data and hovering over each graph with the
mouse pointer. Each interface box has its own notes area, and each note entry field is
limited to 1000 characters.

3-axis

The 3-axis option from the Mode selection alters the user interface slightly, revealing
additional setup options:

Vibration Signal

Mode | 3-=ds ~

Box | TA259/TA148 Interface | ChAR) Fore/Aft
ChB(Y) Vertical

Sensor | TA143 Accelerometer ~ ChCIZ) Lateral

. Location | Passenger compartment | MNotes: |Click here to add notes

Box as above.
Sensor as above.

Channel A (X) If checked, this instructs the program to record signal data for the X
axis.

Channel B (Y) If checked, this instructs the program to record signal data for the Y
axis.

Channel C (2) If checked, this instructs the program to record signal data for the Z
axis.

Note: The Z axis is unavailable if the NVH Interface has been connected to a 2-
channel automotive scope.

Location as above.

Notes as above.
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3-axis plus Single Channel

Note: The 3-axis plus Single Channel mode is unavailable if the NVH Interface has
been connected to a 2-channel automotive scope.

The 3-axis plus Single Channel option from the Mode selection alters the user

interface slightly, revealing additional setup options:

Vibration Signal

Mode | 3-=ds plus single channel

Box TAZ2559/TA149 Interface

Sensor | TA143 Accelerometer

Box TA148 Interface

Sensor | TA143 Accelerometer

Box as above.

Sensor as above.

ChAR{) Fore/Aft
ChB(Y) Vertical
ChCiZ) Lateral

Location |Passenger compartment | MNetes: |Click here to add notes

Connect the output of the interface to the input of channel D
Orientation: Unspecified Edit

Location |Passenger compartment | MNotes: |Click here to

Channel A (X) If checked, this instructs the program to record signal data for the X

(Fore/aft) axis.

Channel B (Y) If checked, this instructs the program to record signal data for the Y

(Vertical) axis.

Channel C (2) If checked, this instructs the program to record signal data for the Z

(Lateral) axis.

Location as above.

Orientation as above.

Notes as above.
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Multiple Sensors

The Multiple Sensors option from the Mode selection alters the user interface
slightly, revealing additional setup options. You must inform the software of how many
interface boxes you have attached to your PicoScope oscilloscope, and specify the type
of sensor attached to each. The number of interfaces connected can be adjusted in the
box next to the Mode option, and can have the value of 2, 3 or 4.

Vibration Signal

Mode | Multiple sensors ~ | Number of Interfaces |4

Use the desired axis cutput from the interface as the input to channel A

Box TAZ59/TA149 Interface
Criertation: Unspecified Edit

Sensor | TA143 Accelerometer ~

| Location | Passenger compartmert | Motes:

Use the desired axis output from the interface as the input te channel B

Box TAZ59/TA149 Interface ~
Criertation: Unspecified Edit

Sensor | TA143 Accelerometer ek

I Location | Passenger compatmert  ~ | Maotes: |Click

Use the desired axis output from the interface as the input te channel C

Box: TAZ53/TA149 Interface ek
Criertation: Unspecified Edit

Sensor | TA143 Accelerometer A

I - EEERSSR == O

Use the desired axis cutput from the interface as the input to channel D

Box TAZ59/TA149 Interface A
Criertation: Unspecified Edit

Sensor | TA143 Accelerometer ~

I -+ ESSR ==

Signal quality check

The Vibration Signhal on the Setup tab includes a Signal Quality bar. Here you are
able to check the software is registering the signal from the accelerometer. Tap the
accelerometer with your finger and check that a pulse is shown on the signal bar:

No vibration: Vibration detected:
Box TA149 Interface W Box TAZR9/TA14T Interface W
Sensor | TA143 Accelerometer W Sensor | TA143 Accelerometer W
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4.5.7.3  Signal Options

This setting is used to set the desired capture time, which can be from 50 to 500

seconds.
Signal Options
Madmum Signal History Size
50 | Sec

This box is not displayed on the setup screen by default. You can change this by
ticking the Enable Advanced Options box in the Advanced Options dialog.

4.5.8  NVH Vehicle Information page

e Under the Vehicle Information tab,
- favenes | [Caflls | select the vehicle's drivetrain
configuration, and enter the make,
Engine Configation [T - model and year of manufacture.

Cylinders |4 %

There is an added feature for
managing and using Parameter IDs
(PIDs), click the Configure PIDs
button to use it.

Rear Tires
oot Tires 63.19cm
£3.19cm

Tire Comection Factor |1.030 B

4.5.8.1 Advanced button

Advanced Vehicle Settings @l Select the Advanced button to enter
Transmisson Pulley Messuramerts / Ratios more specific vehicle details.
Type Crankshaft Pulley om +
Gears 5 = Water Pump Pulley 0.00 o
Gear Ratio Altemator Pulley 0.00 =
1 [0.000 = Power Steering Pulley 0.00 =
2 [0.000 = AC / Compressor Pulley o.o0 =
3 (00 5 Custom:
. o0 : — i —
5 [0.000 B | =
I—
Measurement / Ratio Type | Diameter ~
Final Drive Ade 1.00 | 1st-4th
100 = Al pulley ratios must be speciied in the same urits.
Transfer Ratio 0.00 =
Rear Diff Ratio |1.00 3
Apply Changes Cancel
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4.5.8.2  Configure PIDs button

PIDs are codes that are used to request data from a vehicle for diagnostics. The SAE
standard J/1979 defines several PIDs, but many more PIDs are specified by the
respective vehicle manufacturer's. Typically, technicians use PIDs with a scan tool

connected to the vehicle's OBD-II connector.

The PID is sent to the vehicle's controller-area network, a device on the bus recognizes
the PID and reports the value for it back to the bus, from which it is sent to the scan
tool and displayed to the technician.

Note: You can only view the values from the PIDs in the Time Domain view on the

record and analyze tab.

Configure OBD-II PIDs x

Available PID Library

PID Description Formula Units -~
04 Calcuiated engin A*100/255 B
[ Engine cadlant 1. Ad0 €
oF Intake airtemper... A4 =
10 MAF airflow rate | (A256)+B) /100 | grams/sec
c Commanded EGR A®100/255 %
20 EGR Emor (A-128) * 100/128 % o

Start Cay Stop Cay
T art Capturing &) €) Stop Capturing

FID Description Fomula Current Value
oc RPM ((A°256):B)/4 16382.8RFM
i} Vehicle speed A0.62137 158 4MPH

Create

Caneel

Available PID Library

| Description
Intake airtemper... A-4D

Commanded EGR A100/

EGR Emor [ (A-128) 100128 .
Fuel Level Input A100/255
Evap. System V... | ([Signed(A)"256)...

| Formula | Units

e

MAF air flow rate | ((A*256)+B) / 100 grams/sec

Start Capturing o ) Stop Capturing

Current C: ing PIDs
FID Description Formula Cument Value
o RPM ([A-256)+B)/4 16383.8RPM
oo Vehicle speed AD62137 158 4MPH

The Configure PIDs dialog includes
two lists, along with several functions.
The first list is called Available PID
Library. This list contains PIDs that
you can select to capture, edit, delete
or export. The Second list is the
Current Capturing PIDs, which
shows you the PIDs in use and their
current values.

When you select one or more PIDs
from the Available PID Library list
you have the option to click on the
Start Capturing button. By clicking
this button you move the selected
PIDs to the Current Capturing PIDs
list and will be able to read the
values.
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Available PID Library

PID | D ion | Formula | Units

Start Capturing 'Osmp C“apturing

| Description | Formula | Cument Value
Calculated engin... | A*1DD/255 19.6%
[Eoo: oo NI 10 | ac
 mem | (ATSERBMA | 16383.8RPM
Vehicle speed AD62137 158.4MPH
Frasmesa . o | =

MAF airflow rate | ((A°256)+B)/ 100 | 655 dgrams/scc

(® Export selected PIDs from the library |

) Export all PIDs from the library

Create PID
Create PID
PID thex)

Description |Fue| Level Input ‘

Fomua  [A100/255 |
v PID suceessfully verfisd

Cancel |

If you want to remove PIDs from the
Current Capturing PIDs list you
select them and click the now active
Stop Capturing button, which will
move them back to the library list.

You can export PIDs as .pdpid files by
selecting one or more PIDs from the
Available PID Library list and
clicking on Export. You will then be
asked if you want to export only the
selected files or the entire Library,
before you select the directory to save
to.

You can import exported .pdpid files to
add to the Available PID Library list.

You can create new PIDs by clicking
the Create button. You will then see
the Create PID dialog box. Enter the
PID (hex) along with its description
formula and unit. Click OK to create
the PID.

pd.enr18
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4.5.9

4.5.10

4.5.10.1

NVH Record and Analyze page
To begin the test:

=i

e Click the Start button:

The time chart at the bottom of the screen will show the signal from the
accelerometer. Start the engine.

Note: If the vibration can be felt while the vehicle is stationary then the test can be
done in the workshop. Otherwise, a road test will be necessary.

Run the road test or workshop test while PicoDiagnostics captures data from the
vehicle. You will see data appearing in the time chart at the bottom of the window.
This chart also shows RPM, road speed and gear selection for the duration of the test.

When the test is finished, click the Stop button: o

To reset the current capture and clear any recorded data while retaining the test

settings, click the Reset Capture button: 5

Viewing the results

For the clearest results, select the region of the test where the vibration was at its
strongest. Do this by dragging the mouse over the time chart from the beginning to
the end of the region of interest.

You can now view the results in a number of ways. Clicking one of the view buttons
will display the chosen view.

Frequency || 3D Frequency || Road Speed | RPM Order || Bar Graph || Time Domain

Frequency graph

The frequency graph displays the relevant spectrum for the senor in use. (0-200 Hz for
an accelerometer)

In the example below, the main vibration detected is clearly identified as an E2
(second order engine vibration) An E2 vibration is quite normal with a 4 cylinder 4
stroke engine, as the crankshaft is subjected to two firing events every revolution.
(Twice the fundamental frequency of the engine - E1) The accelerometer will detect
the level of E2 vibration and display the amplitude in “mg” units in the frequency
graph. Each individual axis of a 3-axis accelerometer can be displayed by selecting
Display Mode and Single by
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right-clicking on the Frequency graph. Each axis is represented by a different color and
its respective amplitude indicted along the Y-axis.

An excessive amount of E2 could indicate a problem with engine mounts or the
"contact" between the engine and the chassis.

Setup  Vehicle Information  Record and Analyze

634m
B
563 mg T2
493 mg
42.2mg
352mg
282mg
211 mg
141mg
7.04 mg
&QA}\R AAMJMLA
0g &
0Hz 200 Hz 400 Hz 60.0 Hz 80.0 Hz 100 Hz 120 Hz 140 Hz 160 Hz 180 Hz
3D Frequency | | Road Speed | | RPM Order | | Bar Graph | | Time Domain Switch to Defaut View | | Customer Details | | Print Report | |+ig Add Vibration

2500RPM 20MPH

2000rPM 22MPH

20MPH
1500RPM
15MPH

1000RPM
10MPH

SOORPM oo
04g

2324]
258

ORPM  OMPH

10s 155 20s 355 40s 453 50s 585 60s 655 70s 785 80s 85s 90s 955 100s

@ StartRecording & | Gear N 0 MPH Signal Markers (] < [ | Playback [4 4 41 1l P 1P M

4.5.10.2 RPM order graph

By selecting RPM Order you will see the Frequency Display converted to indicate
vibration levels relevant to engine speed/frequency. The RPM Order display is now
scaled in multiples of the fundamental engine speed (E1) allowing the NVH software to
track and display engine vibration orders in a fixed position regardless of engine
speed. This is particularly useful should you wish to monitor engine vibration orders at
varying engine speeds and loads. The images below highlight the effects on a second
order engine vibration from a four stroke four cylinder engine under acceleration
(Figure 1) deceleration (Figure 2) and cruising (Figure 3)
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File View Tests Options Help
Setp  Vehicle Information  Record and Analyze
[E1] Order Tracking
84.5 my
Battery Test
75.2mg
65.8mg
56.4mg
o
Compression ~ [47.0mg
Test
37.8mg
282mg
18.8mg
Cylinder
Balance 940mg
000X 030% 060X 090 % 120X 150 X 180X 240% 240X 270% Order
Frequency | | 3D Frequency | | Road Speed BarGraph | | Time Domain Swich to Channels View | | Customer Details | | Prnt Report | |4 Add Vibrtion
4500RPM 70MPH
4
- <o0orem
3500RPM
02 SOMPH
3000RPM
2600RPM 4OMFH
0Og
2000REM 5 044pss
% 1500RPM
-02g 20MPH
1000RPM
Propshat , 10MPH
Bafancng | 0% i
oRPM omEH
855 758 50s 255 355 9755 00s  1026s  105s  1078s  1i0s  1izks  1i5s  1176s 1205 zZ 1255 B0 1325s
Gear N OMPH Signal Markers [ <} [ || Playoack |4 4 41 Il b I bl
Figure 1
File View Tests Options Help
Setup  Vehicle Information Flecord and Analyze
[E] Order Tracking
846m
Battery Test
75.2mg
65.8mg
564 mg
Compression | [47.0mg
Test
37.6mg
22.2mg
128 mg
Cylinder
Balance 940 my
— TN
0.00 X 030X 0.60X 090X 120X 150X 180X 240X 240X 270X Ordied]
Frequency | | 30 Frequency | | Road Speed Bar Graph | | Time Domain Switchto Channels View | | Customer Details | | Print Report | |4 Add Vibration
[ 4500RPM 70MPH
% 25 ,
- 14 MPH| 4WURPMSC‘NF}‘i
3500RPM
02 SOMPH
3000RPM
2500RPM 4OMFH
0Og
2000RPM 500mss
1500RPM
20MPH
1000RPM
Propshaft 10MPH
e 049 spoReM
ORPM  OMPH
855 8755 E %25 £ 5755 00s 10255 105 5  1i0s 1125 1i6s  1i76s  120s  125s  1%s  12i6s  130s  1325s
Start Recording Gear N OMPH Signal Markers D | Payback 4 4 4111 b b B

Figure 2
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File View Tests Options Help

Selup  Vehicle Information  Rscord and Analyze
El Order Tracking E
47.8m,
Batery Test
42.5mg
37.2mg
31.8mg
Compression  26.5mg
Test
21.2mg
15.9mg
D P O A R o
Cylinder
Balance 531mg
og Order
0.00X 030X 0.60% 080X 120X 150X 180X 210X 240X 270X
Frequency | | 3D Frequency | | Road Speed | [ RPM Order | | BarGraph | | Time Domain Switch to Channels View | | Customer Detais | | Print Report | | iy Add Vibration
4500RPM 70MPH
i 74 RAM an0orpm
v o 33 NPH SOMPH
3500RPM
02g SOMPH
000RPM
2500RPM A0MPH
0g
2000RPM 0
5 1500RPM
1% 20mPH
1000RPM
Propshaft R 10MPH
Balancing -04g 500RPM
oRPM  omPH
& &5 s 925s s 975s W00s  1026s  10bs  107Bs  110s  112Bs  1i6s 1978 120s  126s  1%s 1276 130 1325s

Start Recerding Gear N OMPH Signal Markers (11 ¢ D) || Playback |4 4 41 11 P IP M

Figure 3

A high second order engine vibration is characteristic of a four stroke four cylinder
engine, given the crankshaft is subjected to 2 x combustion events or shocks per
engine revolution (E2). During acceleration (Figure 1: 3146 rpm) the crankshaft
loading will increase due to driver demand. (High E2) Under deceleration the opposite
will occur

(Figure 2: 1725 rpm) where fuel is cut during over-run and crankshaft combustion
load is removed. (Minimal E2) When cruising (Figure 3: 1748 rpm), fuelling and
combustion are present but with reduced load upon the crankshaft (Low E2)

Referring to all the images of the RPM Order above, the position of E1 and E2
markers remain fixed throughout the entire engine speed / frequency range, and the
scale indicates partial, or multiples of, engine vibration orders assisting with clear
identification of offending engine vibrations.
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4.5.10.3 Road speed graph

In this graph, frequencies are scaled to road speed, so wheel and axle-related
harmonics appear at fixed positions regardless of road speed. This makes it easier to
spot propshaft and wheel-related vibrations during a road test.
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4.5.10.4 Bar graph

This view lists all the selected vibration harmonics and shows their values in real time.
Below, Unknown (U) vibration peaks have been enabled under Add Vibration.

With 3-axis plus single channel and Multiple sensors you have the option of
adding a microphone as a sensor. When you add a microphone, the Bar Graph view
in Record and Analyze will change to show the measurement dB as well as a
different color on the bar compared to the vibration bars.

Single Channel

Setup  Vehicle Information  Record and Analyze

Relative Vibration Indices Unknown Vibration Indices
300ug
50ua
2005
150ug
100u9
50ug
ol 0g 0o 0g
T ™ i El =3
Vibration Frequency chB Vibration Frequency chB
Tire Vibration (1) 00Hz 0g Unknown Vibration 1 501 He 323 g
Tire Vibration (2) 0.0Hz 0g Unknown Vibration 2 189.0Hz 03 g
Tire Vibration (3) 0.0Hz 0g Unknown Vibration 3 732Hz 73 pg
Engine Speed (1) 16.7Hz 17219 Unknown Vibration 4 45Hz 246 g
Engine Speed (2) 333Hz 438ug Unknown Vibration 5 130.1Hz U3 pg
Propshaft (1) 0.0Hz 0g
Propshatt(2) 0.0Hz 0g
Frequency | | 3D Frequency | | Road Speed | | RPM Onder Time Domain Customer Details | | Print Report | |-y Add Vibration

3-axis (in default view)

Setup  Vehicle Information  Record and Analyze

Relative Vibration Indices Unknown Vibration Indices
200ug 2000
17549 175ug
150ug 150ug
12519 12500 |
100ug 100ug
Toig 7 P = Ll
130 13549
" Tlag H6pg 11640
50ug 50pg
(-1 71— H L [ | L L
25 5151 2
ol 00 0o 0o 0g 09 Oug
T T T 5] 5] Fi F2 o} 02 0 Ut 05
Vibration Frequency Vector Sum XYZ Vibration Frequency Vector Sum XYZ
Tire Vibration (1) 00Hz g Unknown Vibration 1 218Hz 130 4g
Tire Vibration (2) 00Hz g Unknown Vibration 2 502Hz 4yg
Tire Vibration (3) 00Hz g Unknown Vibration 3 T7.7Hz 13519
Engine Speed (1) 167 Hz 5154g Unknown Vibration 4 796 Hz 116 g
Engine Speed (2) 333Hz 82619 Unknown Vibration 5 934 Hz 116yg
Propshatt (1) 00Hz g
Propshatt(2) 00Hz g
el e e e [ Switchto ChannelsView | | Customer Detais | | Print Report | |Ji Add Vibration
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3-axis (in Channels view)

Setup  Vehicle Information

Record and Andlyze

Relative Vibration Indices

Unknown Vibration Indices

200ug 200pg
175ug 175ug
150ug 150ug
1259 125
100ug 100ug
Thug Toug
50pg 50ug
25pg Z5ug
Oug Oug
m T2 T3 E E2 P1 P2
Vibration Frequency ChAQ) Fore/Aft ChB(Y) Vertical ChC(Z| |Vibration Frequency ChA(X) ForefAft ChB(Y) Vertical ChC(Z|
Tire Vibration (1) 0.0Hz g 0g 0g || Unknown Vibration 1 1536Hz 3429 108 ug 374y
Tire Vibration (2) 00Hz g 0g 0g || Unknown Vibration2 409 He 2959 103 g 219y
Tire Vibration (3) 00Hz og 0g 0g || Unknown Vibration 3 502 Hz 66.11g 103 g 59.0
Engine Speed (1) 16.7Hz 2399 33049 2104/ | Unknown Vibration 4 428Hz 97.4 g 39319 207y
Engine Speed (2) 333Hz 481pg 165 g 187y | Unknown Vibration 5 19.1Hz 952 g 2959 219y
Propshatt (1) 00Hz g 0g g
Propshatt(2) 00Hz og 0g g
Frequency | | 3D Frequency | | Road Speed | | RPM Onder Time Domain Swichto Defaul View | | Customer Detals | | Fint Report | |-l Add Vibraion
Setup  Vehicle Information  Record and Analyze
Relative Vibration Indices Unknown Vibration Indices
Blg 250ug
Dlug 300ug M
2509 250pg
2009 200ug
150pa 150ug
100pg r 100ug
50ug 50ug
m T2 T3 E B2 P1 P2 ul u2 u3 U4 us
Vibration Frequency ChA(X) Fore/Aft ChB(Y) Vertical ChC(Z| |Vibration Frequency ChA(X) Fore/Aft ChB(Y) Vertical ChC(Z]
Tire Vibration (1) 00Hz g 0g 0g || Unknown Vibration 1 1931Hz 299yg 3039 3684
Tire Vibration (2) 00Hz g 0g 0g || Unknown Vibration 2 904 Hz 218pg 69519 382y
Tire Vibration (3) 00Hz g 0g 0g || Unknown Vibration 3 60Hz 463pg 5989 255)
Engine Speed (1) 167 Hz 39ug 11049 120} | Unknown Vibration 4 11Hz 124 g 6909 631p
Engine Speed (2) 333Hz 309ug 52149 508} | Unknown Vibration 5 313Hz 494pg 5399 68811
Propshatt(1) 00Hz g 0g 0g
Propshatt(2) 00Hz g 0g g
Frequency | | 3D Frequency | | Road Speed | | RPM Onder Time Domain Swichto Defaul View | | Customer Detals | | Fint Report | |-l Add Vibraion
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3-axis plus single channel (in default view)

Setup  Vehicle Information Record and Analyze

Relative Vibration Indices Unknown Vibration Indices
10045 60| 100ug 6048
5048 5048
80pg 40dB| 80pg 404B)|
3048 048
6009 609 040
10d8 1048
40ug 40ug —
B 0|
2001048 201048 | |
-20d8| 2008
Oug -3008 Oug -3048
T 2 3 E =3 Pl P2 02 Us Us
Vibration Frequency Vector Sum XYZ Vibration Frequency Vectar Sum XYZ
Tire Vibration (1) 00Hz g 0048 Unknown Vibration 1 12Hz 966 ug 24548
Tire Vibration (2) 00Hz g 004B Unknown Vibration 2 20Hz 63019 24448
Tire Vibration (3) 00Hz g 004B Unknown Vibration 3 37Hz 61.31g 21848
Engine Speed (1) 167 Hz 26249 5648 Unknown Vibration 4 80Hz 60.9 ug 21048
Engine Speed (2) 333Hz 94419 206d8 Unknown Vibration 5 499 Hz 896 g 20648
Propshatt (1) 00Hz g 00dB
Propshatt(2) 00Hz g 00dB
el e e e [ Swichto ChannelsView | | Customer Detais | | Print Report | |-l Add Vibration

4.5.10.5 3D frequency graph

The 3D frequency graph creates a record of how the vibration spectrum changes over
time during a test drive. Selected vibrations are plotted as colored path allowing users
to monitor the change in frequency of a specific vibration over time. Such a feature
will assist with the detection and measurement of resonance that is present for a brief
moment in time when a forced vibration matches the natural frequency of a
component (for instance the exhaust resonance at a specific engine RPM). The axes
can be dragged to change the vertical and horizontal scales along with the viewing

Setup Vehicle Information Record and Analyze
Tamg
™
299mg
24mg
149 mg
746 mg
il
il ,
MM
A i
\‘H = “els
=| (Nl ‘h,
Ll 536
I 4s
0.00 Hz 2000 Hz 40.00 Hz 60.00Hz 80.00 Hz 100.00 Hz 120.00 Hz 140.00 Hz 160.00 Hz 180.00 Hz 200.00 Hz
Frequency | | 3D Frequency | RoadSpeed = RPMOrder | | BarGraph = Time Domain Customer Detals | | Print Report | |4y Add Vibration

|4500RPM 50MPH
la00orpw 45MFH

2500w 71

a5MPH
2000RPM

@ Start Recording © | Gear N (@ ) 0RPM 0MPH Signal Markers [ 4§ [ || Playback Id 4 41 Il b b bl
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4.5.10.6 Time Domain

Time domain is a real time feature you can use to measure harshness, such as knocks,
creaks and squeaks. Noises and harshness like these are annoying but are only
present for a very short period of time, with insufficient energy to be transferred to
and displayed in the Frequency display (FFT) of the NVH user interface. The time
domain feature will capture and display the momentary amplitude of these noises.

Events (e.g. pothole strikes) are captured in the signal history as it displays the input
of the attached microphone or accelerometer live (relative to time). These events are
not transferred for display in the FFT as it requires a minimum of 2.5 seconds of
continual disturbance in order to process the event.

Until now, symptoms like these would be reserved for listening devices, letting the
technician listen to the intensity of noises delivered to a headset from microphones
placed around the offending area of the vehicle. The results, however, would be
subjective and open to misinterpretation.

Setup  Vehicle Information  Record and Analyze

ChA
161243
.
L
161243
T T o TEEs Bk 05 s TEiZs 162 1635 (3 TEme M6k 605 7s ik 12
ChB
1512499 |
161243
s T5as T TERs 57 TBEhs T TiEs 6% Bihs T TEDs s ik 75 Ti%s 1%
ChC
161249
§1243g
T2 T o TEEs s 05 s i 162 635 (3] TEms Bk 685 7 Ti%s 1%
ChD
T T5as T TEBs 57 505s T i 6% B35 s TE%s s 1605 7 Ti%s 1%
Frequency | | 3D Frequency | | Road Speed | | RPM Order | | Bar Graph Customer Detais | | Print Report | |4y Add Vibration
2500RPM 30MPH
1UﬂRM£
49 | 2000RPM
20MPH
2% 1 1 1500RPM
1000RPM
0g 10MPH
500RPM
29 [xe7] [10.32] TXE [z3.08] [27.42] ORPM  OMPH
& > 4 B 8 s s s s 18 s Zx s s 2 30 3 s 3 3 4 s @ & 4 5

@ StartRecording & | Gear N (@) ) 1000RPM 0MPH Signal Markers [ <] B> | Playback |4 4 41 1 » 1P M

For instance:

Given the vehicle chassis is a single structure, any momentary noise is dissipated
throughout the chassis where it can be detected at strategic points about the chassis
by accelerometers or microphones.

The accelerometer/mic adjacent to the knock will detect the highest amplitude and the
accelerometer/Mic furthest away from the knock will detect the event but at a reduced
amplitude.

The Time Domain display gives the technician the ability to detect the source of a
momentary knock, squeak, creak or click, despite their presence only being felt/heard
for just a split second.
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Setup  Vehicle Information  Record and Analyze

A

791255 79255  79.375s 7958s 7962bs  797Bs  T79.87Bs 20s 80.12Bs 80265  80.37Bs 20.5s 80.625s 80.75s  B0.87bs 21s 81125  812Bs B8137bs
Calculated engine load value

791255 79255  79.375s 795s 7962bs  79.7Bs  79.87Bs 20s 80.12Bs  B0.26s  80.37Bs 80.5s 80.625s 80.75s  B80.87bs 21s 81125  812Bs 81375s
Engine coolant temperature

791255 79255  79.375s 7958s 7962bs  797Bs  T79.87Bs 20s 80.12Bs 80265  80.37Bs 20.5s 80.625s 80.75s  B0.87bs 21s 81125  812Bs B8137bs
Intake air temperature

791255 79255  79.375s 7958s 7962bs  79.7Bs  79.87Bs 20s 80.12Bs  B0.26s  80.37Bs 80.5s 80.625s 80.75s  B80.87bs 21s 81125  812Bs 81375s
MAF air flow rate

600gramsisec

Ograms/sec
79.128s 79.25s 79.375s 7958s 79625 79.7Bs 79.878s 20s 80.12Bs 80.2bs  80.378s 20.5s 80.625s 80.78s 80.878s 21s 81125s 81255 813755 |
Frequency | | 30 Frequency | | Road Speed | RPM Order | | BarGraph Customer Details | | Print Report | | g Add Vibration
1Pa 16000RPM 180MPH
04g
14000RPM T1OMPH
02 D5Pa 12000RPN T20MPH
10000RPM 1O0MPH
0g E000RPM E0MPH
6000RPM SOMPH
-02g ~ 48}
-05Pa 4000RPM 40MPH
-04g 2000RPM  20MPH
-1Pa oy ORPM OMPH
325 3s 36s 38 W0s 425 4ds 465 48 50s B2s  Bds Bes  BBs E0s E2s  Bds €6s  B3s 705 725 T4 76s  T8s 20s
@ Stop Recording & | Gear 2 5006 RPM 56 MPH Signal Markers [ Playback

Above: Note that the Time Domain view is the only view that displays the data from
capturing PIDs.

4.5.10.7 Graph features

General features

Drag left and right on the graph to position the

7

{l{fm Hz order markers. The markers are automatically

! positioned at the fundamental frequency and its
harmonics.

Drag the vertical axis up and down to change the
vertical scale.

Drag the box at the bottom of each frequency

A
ruler to move the ruler.

cifl
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Scale To Fit
Link Scales

Display PID Configuration

Auto Scale
Reset Scale

Reference Waveforms

Pids In View

Channels In View 2

Display Mode *

Wector Sum
Single
Peak

FAwerage

Switch ta ChannelsView

Switch to Default View

Customer Details

Prirt Report

4

e

Right-click on any graph to reveal the context
menu:

Scale To Fit. Only available in Time Domain.
Link Scales. Only available in Time Domain.

Display PID Configuration. When this is
enabled the PID will be displayed in with the PID
ID (hex) and the formula.

Auto Scale. This will enlarge or reduce the
vertical scale to make the signal fit on the graph.

Reset the scale. Resets the scale view to
default.

Reference Waveforms. Available in Frequency
view, use this function to add previously saved
data as a reference.

Channels In View. Lets you to display/hide
individual channels of data from the scope.

PIDs In View. Available in Time Domain view.
Lets you display/hide individual PIDs from the
screen.

Display Mode. See below:

Vector Sum. Only available when 3-axis Mode
or 3-axis plus single channel has been
selected. Displays the magnitude of the vector
sum of all three axes.

Single. Displays the amplitude of each of the
selected Channels in View individually.

Peak. Shows the highest amplitude of the
selected Channels in View.

Average. Averages the amplitude of all the
selected Channels in View.

Only available when 3-axis Mode or 3-axis plus
single channel has been selected, these buttons
switch between Vector Sum and Single display
modes (see above).

Clicking this accesses the Customer Details
information screen.

Clicking this button will preview the report ready
for printing.

Click any vibration marker for more information.
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Use this button to show or hide specific vibration

gy Add Vibration orders on each graph.

Place Signal Marker Right-click on the recorded data at any time to

reveal the context menu:

Fermove Marker

Export Selected Region To CSY Place Signal Marker. This will place a signal

Export Selected Region To WAV i marker at the p0|n_t the right-click was magle,
regardless of the time delay between the right

and left mouse button clicks.

Remove Marker. Right-click on a previously
placed Signal Marker to reveal the context menu.
This option will remove the marker at the point
the right-click was made.

Export Selected Region To CSV. This will save
a CSV file containing all the vibration data that is
currently within the selected region of recorded
data.

Export Selected Region to WAV. This will save
a WAV file containing all the audio data that is
currently within the selected region of recorded
data.

Signal Markers [ <] [»  These buttons are used to:

Ed Place Signal Marker. This button is only available while
recording data, and is used to add a signal marker at the
currently recorded data point.

m [:D Scroll through signal markers. These buttons are used to
scroll backwards or forwards through placed Signal Markers.
Only available once recording has been completed.

Vibration order markers
In the various frequency graphs, vibration orders are marked with labels such as “T1”
and “E2”. The letter indicates the type of vibration:

e E = Engine

e T =Tires

e P = Propshaft

< U = Unknown

e AP = AC pump pulley

e A = Alternator pulley

« PS = Power steering pulley
e W = Water pump pulley

The number is the order of vibration. For example, “E2” is the second-order engine-
related vibration.

Click on any marker in PicoDiagnostics for more information.

pd.enr18

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved.



PicoDiagnostics User's Guide 63

4.5.11

NVH Options
Location: Options on the menu bar

Note: some of the commands shown below might not be available unless the Enable
Advanced Options box is ticked in the Advanced Options dialog.

Options

Save Settings

Advanced Opticns
Calibrate
Load Audio Files

Function Generator

Save Settings: PicoDiagnostics will remember any changes you made to the
program settings and use them next time you run the program.

Advanced Options: Opens the Advanced Options dialog, which controls the signal
processing algorithms used by PicoDiagnostics.

Calibrate: Opens the Calibration Wizard. Only available for single and 3-
axis mode.

Load Audio Files: Opens the Load Audio dialog for using a WAV format audio file
instead of using the microphone.

Function Generator: Opens the Function Generator dialog.
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4.5.12  NVH Advanced Options

Location: Options on menu bar, then Advanced Options.

The tabs contains various options related to frequency spectrum calculations. While
these are detailed below, we suggest you do not adjust them unless recommended to
do so by your Technical Support department.

Graph

Advanced Options = *

Graph  FFT Fiter ~ Features
Graph Options
Maximum Frequency of Interest
200 =

-

Frequency Units Harmonic Marcer Court
Hz w 5 o

-

SPL Weighting G Scaling
dB(SPL) ~ g w

Feset OK

Maximum Maximum frequency that will be displayed with the FFT views.
frequency of
interest

Frequency UnitsAdjusts the unit of measure along the X axis in the FFT views (RPM/
Hz/CPM).

SPL Weighting Allows you to adjust the weighting for Sound pressure level (SPL).
The available options are: dB(A), dB(B), dB(C), and dB(SPL).

Harmonic Lets you choose the number of harmonic markers to use on the
Marker Count capture.

G Scaling Lets you choose the scale. The dBg is a logarithmic scale while g is a
linear scale.

pd.enr18
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FFT
Advanced Options
Graph FFT Fiter  Features
Spectrum Options
Windowing _ FFT Bin Court
Hann ~ h24238 ~
Mare Responsive Mare Accurate
Feset oK
Windowing: Lets you select one of the standard window functions for
spectrum analysis. The available options are: Hann,
Rectangular, and Flat-top.
FFT Bin Count: Adjust points of FFT sacrificing processing time.
Responsiveness Allows you to adjust the length of the scan time. Reducing
the scan time reduces resolution of frequency in the FFT.
Filter
Advanced Options
Graph  FFT Fiter  Features
Filter
Mone | Low pass High pas; Band pass Band stcr;l
Low cutaff High cutoff
15 Hz s 15 Hz E
Feset oK
Low pass filter: Allows any frequency below the set threshold to be
detected.
High pass filter: Allows any frequency above the set threshold to be
detected.
Band Pass: When enabled allows frequencies between the Low pass
and High pass range to be detected.
Band Stop: When enabled allows frequencies outside of the Low pass

and High pass range to be detected.

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved.

pd.enr18



66

Tests

Features

Advanced Options

Graph FFT  Fiter  Features
Features
Enable Advanced Features
Enable Wizard
[] Caleulate Road Speed
[] Enable OBD Logging

Reset oK

Enable Advanced
Features:

Enable Wizard:

Calculate Road Speed:

Enable OBD Logging:

Some commands under the main Options menu are
hidden unless this box is ticked.

By default this option is enabled. To stop the NVH Wizard
from appearing uncheck this box.

Enable this to calculate the road speed through the gear
ratios in order to derive the tire and propshaft vibrations.
This can be used instead of gaining the vehicle speed via
the OBD port.

Note: If a Square Wave/Tach is used for RPM signal, this
option is on by default.

Adds additional information to the trace file (for Technical
Support).

pd.enr18

Copyright © 2009-2016 Pico Technology Ltd. All rights reserved.



PicoDiagnostics User's Guide

67

4.5.13  Load Audio dialog

Location: Options > Load Audio Files on the menu bar

This dialog is only available when the Enable Advanced Options box is ticked in the

Advanced Options dialog.

By using this dialog you can analyze previously recorded audio, for example of vehicle

noise recorded by a customer. The file must be in WAV format.

Load Audio File x

Sound Properties
Channels | |

Sample Rate | |

Length | |

Filename | |

Load...

Click Load and locate the audio file.

PONRE

Verify that the Sound Properties are correctly shown.
If desired, click Play to listen to the file.
To convert the file for vibration analysis in PicoDiagnostics, click Create Signal.
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4.5.14  Function Generator

The inbuilt function generator can generate sounds using your laptop to stimulate
resonance, causing an object to vibrate with a greater amplitude at its specific natural
frequency. This means that the technicians can listen to audio played back at specific
frequencies and match it to sounds present in the vehicle.

The feature can be manipulated to playback audio through the vehicle’s In Car
Entertainment system (ICE) via the PC headphone socket, streamed from the PC via
Bluetooth, or FM modulator if the vehicle does not have Aux or Bluetooth.

This is a very useful feature when customers complain about interior rattles. They will
often have difficulty describing the sound or pinpointing the origin. If you playback
variable low frequencies via the ICE with the Function generator, and increase the
volume, you can generate rattles inside the cabin that can be confirmed by the
customer and help the technician find the origin. All safely done in a parked car.

] e =
< Function Generator

Source Frequency (Hz)
1000.00

4k

THT 20kHz

[] Sweep Mode

Source

There are several different sources to choose between: Fixed frequency, T1, T2, T3,
El, E2, P1 and P2

You can output fixed frequencies through the speakers and compare them to the
vibrations heard during a road test, or you can select other frequency sources to
output to the strobe light hardware to identify faulty components.

Frequency
Number of Hz to use when creating the playback sound. Use the arrow buttons to
adjust it up or down.
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;s
< Function Generator

Source Frequency (Hz)
Fieed Frequency | [1000.00 E=
Wave Type

0 Hz 20kHz

[] Sweep Mode

Wave type
Sine wave is used to replicate frequency vibrations through the speakers. Square wave
is used for controlling the Strobe light function.

@ Function Generator

Source Frequency (Hz)
Fieed Frequency | [1000.00

4k

Wave Type

| Sine b
N 9
0 Hz 20kHz

[] Sweep Mode

Hz bar

You can also adjust the number of Hz by dragging the blue button right or left on the
bar. This is useful if you do not know the number of Hz, as you can drag this back and
forth while playing the sound to hear the difference and use for matching.

Mute button
By clicking this button you can toggle the sound on and off.
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= e
< Function Generator

Source Frequency (Hz)
Foeed Frequency w | |0.00 E=
Wave Type
Sine -
<« B
0 Hz 20kHz

Sweep Mode

Frequency Sweep
Sweep Down Sweep Up BLSE
Start Frequency (Hz) End Frequency (Hz) Sweep Time (=)
0.00 = [20000.00 =1 |60 R

- -

Sweep mode

By ticking this box you enable sweep mode. In sweep mode you can sweep up or down
between the start frequency and the end frequency at a specified sweep time.

Sweep Down

Makes the function generator sweep from the high frequency to the low frequency.
Sweep up

Makes the function generator sweep from the low frequency to the high frequency.
Pause

Temporarily stops the sweep.

Resume

Starts the sweep again from where you paused it.

Start frequency

The lowest number of Hz that you want to sweep to/from

End frequency

The highest number of Hz that you want to sweep to/from

Sweep time
The time you want to do the sweep in.

pd.enr18
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Index

3

3-axis 44
3-axis plus single channel 44
3D frequency graph 58

A

Accelerometer 40
Access 3

Add vibration 60
Amplitude 40

B

Bar graph 56

Battery test 20, 22, 24
Connections 21
Options 23
Results 25

C

Calculate Road Speed 64
Compression test 15, 16, 17
Conditions 15
Connections 16
Failed 19
Options 16
Configure PIDs 48
Copyright 3
Customer details 60
Customer details form 6
Cylinder balance 9, 9, 11
controls 12
Failed 14
Options 11
Cylinder variation 12

D

Details dialog 6
Display mode 60
Display PIDs data 59

E

Enable Advanced Features 64
Enable OBD Logging 64
Exit command 4

Export 60

F

Filter options 64
Fitness for purpose 3
Frequency 40
Frequency graph 51
Function generator 68
Fundamental 40

H

Harmonic 40
Help menu 8

L

Legal statement 3
Liability 3

Licence agreement 3
Load Audio dialog 67
Load command 4

M

Menu bar 4
Microphone 40

Misfires 12
Mission-critical applications
Multiple sensors 44

N

Notes form 6

NVH advanced options 64
NVH graph features 60
NVH interface 40

NVH options 63

NVH results viewer 51

O

Order 40
PIDs 48

PIDs in view 60
Preferences command 4
Print report 60
Propshaft Balancing 26

3
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R

Record and analyze 51
Resonance 40

Road speed graph 55
RPM order graph 52
RPM signal 43

S

Save command 4

Scan tool 43

Signal graph 13

Signal markers 60
Signal options 48
Signal quality check 44
Single channel 44
Spectrum 40

Square wave 43

Static RPM 43

Support 3
Tach 43

Tests menu 8
Time Domain 59
Trademarks 3

U

Upgrades 3
Usage 3
User details 5

\

Vehicle details form 6
Vehicle information 48
Vibration order markers 60
Vibration signal 44

View menu 5

Viewing the result 51
Viruses 3
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