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QUALITY POLICY STATEMENT

"Cygnus Instruments is committed to being a premier supplier of
niche test and measurement instruments. Cygnus is dedicated
to customer satisfaction. Cygnus will always provide products
and service of exceptionally high quality. We will listen to our
customers and be both market-led and technology driven. And
by utilising a formal Operations Management System that
complies with industry standards, we will continually improve
what we do and how we do it.”

Cygnus is an ISO-9001 accredited company.
The scope of our accreditation covers all our products and
services.
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1. Introduction

Cygnus 3 Thickness Gauge

The Cygnus 3 Multiple-Echo Ultrasonic Thickness Gauge is a
rugged, handheld, battery-powered instrument designed for high-
reliability thickness measurement using the multiple-echo
technique.

The Gauge can be used with a choice of single-crystal Ultrasonic
Probes, depending on the thickness and type of material that is to
be measured.

Measurements can be displayed in Metric (mm) or in Imperial
(inch) units and measurement resolution can be selected for 0.1 or
0.05 mm, (0.005 inch or 0.002 inch). The Gauge has a large LCD
which can be easily read in sunlight and in low-light situations
using a white LED backlight.

The Gauge has the facility to record thickness measurements to
internal Flash memory, these measurements can be easily
transferred to a computer via a USB connection which then can be
used to generate survey reports.

Crystal-controlled Calibration provides stability and accuracy. The
Gauge can easily be calibrated to a known thickness or to a known
Velocity of Sound. Velocity of Sound is displayed in either m/s or
in/us, depending on the current selection for Measurement Units.

The Gauge is able to operate accurately in a wide range of ambient
temperatures and is environmentally sealed to IP65 for use in wet
or dusty conditions.

The Gauge is a solid-state electronic instrument which, under
normal operating conditions, will give many years of active
service.

Although designed for ease of operation the first time user
should carefully read this manual to familiarise themselves
with the features of the Gauge.
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Multiple Echo Measurements

The Gauge works on the pulse-echo principle. The Probe transmits
a very short pulse of ultrasound which enters the test piece. The
Probe then acts as a receiver listening for return echoes,
converting them into electrical signals which are processed to
produce timing information that can be used to determine the
material thickness.

Valid Thickness Measurement only when : t2=t3
Probe

& t1 t2 t3
N

R 4..9..9.6 M
Ty Ry
-"-"-"-'Il-. -Il-"-‘-lid

I

Paint, Dirt etc.

The multiple-echo beam travel is depicted above, spread out in
time, to illustrate the timing method. In reality the beam path is
straight and perpendicular to the surface as the ultrasonic energy
reverberates up and down within the metal (shown on the left).
Each time an echo is reflected back down, a small portion of the
energy comes up through the coatings and is detected by the
Probe which acts as a receiver (el, e2 and e3).

The delay between echoes at the Probe-face (t2 and t3) is exactly
equal to the time taken to pass through the metal twice, therefore
coatings such as paint are ignored and the measurement displayed
is the metal thickness only.

Triple Echo Verification

The Gauge requires 3 equi-spaced return echoes in order to
calculate a thickness measurement value (t2=t3). This method
ensures the Gauge only displays valid thickness values, the three
echoes provide a reliable method of signal verification. This
process is referred to as Triple Echo Verification.
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Cygnus Instruments

Cygnus Instruments Limited, founded in 1983, was the pioneer in
the development of the Digital Ultrasonic Multiple-Echo Technique
used for measurement through coatings. This has long been the
industry standard to ensure that accurate measurements are
taken without the need to zero the Gauge or remove any coatings.

Our philosophy is to work closely with our customers to provide
high quality products, engineered to serve heavy industry & harsh
environments. Cygnus Ultrasonic thickness gauges are designed to
be reliable and simple to use. We have an unrivalled reputation in
over 45 countries around the world.

CYGNUS

INSTRUMENTS

CYGNUS Instruments Ltd.

Cygnus House, 30 Prince of Wales Road,
Dorchester, Dorset DT1 1PW England.

Tel: +44 (0) 1305 265533 Fax: +44 (0) 1305 269960
www.cygnus-instruments.com sales@cygnus-instruments.com
CYGNUS Instruments Inc. CYGNUS Singapore (S) Pte. Ltd.

63 Jalan Pemimpin #05-01,
Pemimpin Industrial Building.
577219 Singapore.

1993 Moreland Parkway, Suite 202.
Annapolis, Maryland 21401, USA.

Tel: +1 410 267 9771 Tel : +65 6252 5909
Fax: +1 410 268 2013 Fax : +65 6251 1318
www.cygnusinstruments.com Www.cygnus-instruments.sg
sales@cygnusinstruments.com sales@cygnus-instruments.sg
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2. Gauge Kit Contents

. Cygnus 3 Data Logger Gauge

. Protective Silicone Sleeve

. Cygnus 3 Operation Manual

. Blue High-Flex Probe Cable, 1.5 m (4> ft) *

. Accessory Pouch, containing Couplant Gel, Spare Membranes,
Membrane Couplant, Membrane Locking Ring Key, 15 mm (or
1/2 inch) Test block and 3 x AA Procell Batteries

6. Adjustable Neck Strap *

7. Probe(s)

8. USB Cable

9. CD/USB memory stick — Cygnus 3 Data Logger Manager

vum A W N B

* The adjustable neck strap and probe cable will be stored in
either the inside or outside pockets.

10
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3. Gauge Preparation

The Gauge is supplied ready to use out of the box. Just insert the
batteries, connect the probe to the Gauge, turn on the power and
you are ready to take thickness measurements.

Fitting the Batteries

The Gauge requires 3 x AA/LR6/UM3 Batteries. Cygnus supplies
and recommends Duracell Procell Alkaline batteries.

The batteries are located behind a cover at the bottom of the

Gauge. Unscrew this cover to replace the batteries. The batteries
are inserted '+’ or ‘pip’ first.

When refitting the battery cover screw ensure it is done up
tightly by hand only. A drop of membrane-oil on the threads
will help to ensure smooth operation and a good seal.

The Gauge is protected against damage from incorrect battery
insertion.

Battery
: \ Cover
~dih ‘-_ SCI"eW

The Gauge can be fitted with NiCad or NiMH rechargeable
batteries but this may reduce the specified operating time.

11
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Connecting the Probe

The Probe is connected to the Gauge with the supplied Probe Cable
as shown below. The Lemo 1 connector is removed by pulling back
on its body, not the cable.

- Lemo 1

I

\ BNC Connector

12
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Fitting the Protective Sleeve

The Gauge is supplied with a protective Silicone Sleeve that fits
over the Gauge. This sleeve is designed to protect the Gauge
against bumps, scratches and dirt while in use whilst still allowing
Gauge operation and battery replacement.

To insert the Gauge simply push the Gauge down into the sleeve,

a lip at the top of the sleeve will retain the Gauge once fully
inserted.

The Gauge is removed by pushing it out from the bottom.

The sleeve also allows the Gauge to be worn on a belt or
suspended from the Neck Strap included in the kit.

13
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Fitting the Neck Strap

The Gauge is supplied with an adjustable Neck Strap. The ends of
the neck strap clip onto rings at the top of the protective silicone

sleeve.
Neck
Strap

Optional Krusell Belt Attachment
For attaching the silicone sleeve to a belt or harness we offer an
optional Krusell® belt clip. The belt clip is attached to the
protective silicone sleeve as shown below. This enables the Gauge
to be easily taken on and off the belt clip.

Attachment
@ / Point

Krusell® Belt
Clip

14
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4. Gauge Operation
Gauge Controls

Light Sensor

Signal LED

3 Function
Keys

Alphanumeric
Keys

DATA LOGGER

CYGNUS

Battery
Cover

Probe
Cable
Connection

LCD
Display

Power
ON/OFF
Key

USB
Connection

15
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Display and Automatic Backlight

The Gauge uses a monochrome graphic LCD with 128 x 64 pixel
resolution. The LCD can be viewed in bright sunlight, and in low
light conditions a white-LED backlight is provided.

The LCD backlight is turned on automatically when the light level
drops below a pre-set level. The backlight will be also be turned off
after the gauge has been idle for 20 seconds (idle means no keys
pressed and no echoes detected).

Function Keys

The Gauge has three keys under the LCD screen with an upward
pointing triangle. The function of each key corresponds to the
word or symbol above it on the screen.

| 1 2928 2.2E5MHz

8.15 ...

11,57.51
MENU HOLD OFF

In the measuring screen the three keys are used for:

MENU HOLD* OFF
Pressing this key Pressing this key Pressing this key
displays the gauge holds the displayed turns off the gauge
Menu. thickness if the key is then

measurement on the held for 1 second.
screen.

When in the menu and other screens the function of these three
keys change. The word or symbol displayed above the key on the
screen denotes the key’s function.

16
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*When data-logging the middle key changes to the LOG function.

Numeric Keys

The Gauge has ten keys for alphanumeric data entry. Text and
numbers are entered by repeatedly pressing the key with the
required character, similar to entering text on a mobile phone
keypad.

The | 1 | key also provides these characters; + - . ¥

Example
To input the letter 'S’ you would press the | 7 | key four times.

Signal LED

The Gauge has a red/green signal LED that illuminates when data-
logging.

]l a ]l o
Turning the Gauge On

1. Press the Power key (red Triangle key)

17
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2.

The Cygnus Instruments logo is briefly
displayed

d

CYGNUS

INSTRUMEMNTS

The software and hardware version
information is briefly displayed

VERSION E2.A1
HARDLARE B45H
BUILL 20162
MAME CYGHUSE
DATALOG Ik 1
HOURS 232.680

The measurement screen is then
displayed

2926 225MH=

mMm
11.5%.11

MENU HOLD OFF

The Gauge is ready to use

Turning the Gauge Off

1. Press & Hold the Power button for 1
second
2. | The display shows ‘POWER OFF’ then

the Gauge turns off

Automatic Power Off

The Gauge will turn off automatically 5 minutes after the last
thickness measurement was taken.

18
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Taking a Thickness Measurement

1. Remove all scale, rust, dirt or loose
coatings and brush the test area clean

2. Apply couplant to the test surface

3. | Place the probe-face on the clean,
lubricated test surface and make firm
contact applying gentle pressure

4. The Gauge will display a thickness
measurement or an indication of Echo 'I 3 ga
Strength if no valid measurement has ey

been found. “MENU HOLD OFF

|13 5928 225MH=z

Echo-Strength Indicators

Should the Gauge be unable to detect a stable multiple-echo signal
it displays an Echo Strength indication to help the operator locate
a suitable position.

1. 1 Bar Flashing: SOZA  2,25MHz
No echoes detected

MM

19
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2. 1 steady + 1 Bar Flashing: e —
Only 1 echo detected

3. 2 steady + 1 Bar Flashing: c926  2.25HHz
Only 2 echoes detected

N 2
I I .
TR Fraes

MEHU HOLD OFF

4. 3 steady + 1 Bar Flashing: 5928 2.2SMHz
3 echoes detected but they are not .
related R

MEHU HOLD OFF

To help obtain a multiple echo reading the operator should
continue to move the probe around to locate a suitable reflector,
using a slight rocking motion.

Coupling Strength Indicator

When the Gauge displays a valid thickness measurement there is a
vertical coupling strength indicator displayed on the left side of the
screen. This shows the strength of the return echo signal giving
the user an idea of

a) How well the probe is coupled to the test material.
b) How attenuative the material and coating is.

20
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]

N

[

I I

[ [

H H

| | |
Strong Average Weak
Signal Signal Signal

1. This coupling strength indicator shows a
weak signal is being received.

5926 2.5MH=

- 15.05 ..

11.59.51
MENU HOLD OFF

2. This coupling strength indicator shows a § g cooE DM
strong signal is being received. =
f 15.05 ..

11.59.51
MEHU HOLD OFF

Battery Life

The Gauge will operate continuously for approximately 18 hrs
when fitted with Duracell Procell Alkaline 1500 mAh batteries.

@ 18 hrs

E g g F

'

21



22

Cygnus 3 Operating Manual

M4-CYG3-M-ENG_Iss3.doc

Battery Life Gauge

The battery level is displayed on the measuring screen at the top
left of the screen.

Battery Level >

5926 Z.25MHz

9.80 ..

11.58.38

MEHU HOLD OFF

New Battery - Full.

Half Used battery.

Bl

Almost Flat battery.

Low Battery Warning

The Gauge will flash a Low Battery warning message at the top of
the screen when the battery level is below 15% capacity. This

means you have between 1 to 2 hours of gauge operation time
remaining.

LOW BATTERY

F13.90 ...

12.82.21

MEHU HOLD OFF

Low Battery warning message.
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5. Probes & Membranes

The Gauge should only be used with Soft-Faced probes
supplied by Cygnus Instruments.

Cygnus Soft-Faced probes are fitted with a Polyurethane
Membrane which provides better contact on rough surfaces and
protects the probe face from wear, prolonging the life of the
probe.

Check the membrane reqularly as it is important the membrane is
changed as soon as it shows any signs of wear.

Probe Body

Locking Ring
Polyurethane Membrane
Knurled Ring

Probe Selection
Apart from the physical limitation of the probe size, the diameter

of the probe face (crystal) and the frequency affect the probe
performance, generally:

e Large diameter probes produce more energy which gives
better performance on heavily corroded materials.

e Higher Frequency probes produce a narrower focused beam
which is better when looking for small features or on thin
materials.

23
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Changing the Membrane

1.

Unscrew the Knurled Ring from
the end of the Probe

Use the Locking Ring Key to
unscrew the Locking Ring from
inside the Knurled Ring. The old
membrane can then be removed
and discarded.

Place a new membrane into the
end of the Knurled Ring ensuring
it locates in the groove.

Screw the Locking Ring back
inside the Knurled Ring and
tighten with the Locking Ring
Key.

Place a few drops of Membrane
Couplant on to the probe face.

Screw the Knurled Ring back
onto the probe. Use your thumb
to squeeze the couplant from
under the membrane as you
tighten the Knurled Ring down

The membrane should have a
very thin film of couplant
between itself and the probe
face with no air bubbles.

24
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Membrane Temperatures

The standard polyurethane membranes are suitable for measuring
surfaces with temperatures up to 75°C.

For measuring on higher surface temperatures Teflon membranes
are available, they are suitable for temperatures up to 150°C. See
accessories on page 121.

When measuring hot surfaces reduce the probe contact time
to a minimum to avoid damaging the probe face and crystal.

Probe Selection & Specifications

Crystal Frequency | Measurement | Application

Diameter Range

13 mm 24 MHz 3.0 - 250 mm! | This is the standard probe

2 inch 0.12 - 10 inch | = suitable for most
applications.

13 mm 3%2 MHz 2.0 - 150 mm Suitable for measurement on

2 inch 0.08 - 6 inch thinner sections where
surfaces are relatively rough

6 mm 5 MHz 1.0 - 50 mm The higher frequency and

Ya inch 0.04 - 2 inch narrower beam makes this

Probe ideal for measuring
small-bore tubing, thin section
plate and other areas where
access is limited.

13 mm 5 MHz 1.0 - 50 mm Ideal for thin sections without
2 inch 0.04 - 2 inch heavy corrosion.

Lower frequency probes offer better penetration on heavy
corrosion/coatings.

Probe Frequency Identification
The frequency of Cygnus probes is indicated by colour;

Red = 2.25 MHz | Orange = 3.5 MHz | Black = 5.0 MHz

! To measure thicknesses on tall thin cylinders or columns the height-width ratio should be no
less than 1.0:0.6 (Height:Width) otherwise side reflections prevent measurement.

25
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Old Style Inox Probes with Inox Remote
Probes BNC Connectors Probes
Coloured Probe Face Coloured Ring under Coloured Band on

BNC connector Probe Cap

Automatic Probe Frequency Setting

The Gauge will automatically detect the frequency of the probe
connected and set the Gauge accordingly. The probe frequency is
displayed in the top right corner of the screen.

2.25 MHz Probe Detected.

11.58.38
MENU HOLD OFF

3.5 MHz Probe Detected.

11.59.51
MENU HOLD OFF

5.0 MHz Probe Detected.

1:2.88.18

MENU HOLD OFF

26
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6. Gauge Setup

Gauge Menu Diagram

MAIN MENU

}

GAUGE MENU

}

v

UNITS

}

RESOLUTION

!

Measurement Units:
mm or Inch

Measurement Resolution:
High 0.05mm (0.002 inch) or
Low 0.1mm (0.005 inch)

Minimum Thickness Alarm:
ALARM On or Off
Off On
Minimum Thickness Alarm:
MIN VALUE Alarm Value
A 4 Y
DEEPCOAT Deep-Coat Function:
On or Off

}

BEEP

CLOCK

Valid Measurement Beep:
On or Off

Set the Time and Date

27
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Measurement Units

The Gauge can display thickness measurements in either Metric
(mm) or Imperial (inch). Changing the measurement units does

not affect the calibration.

@ When data logging you can’t change the measurement units.

1.

Press the MENU key to display

the MAIN MENU

Scroll down to GAUGE SETUP

then press OK

UNITS should be highlighted

Press the EDIT key to change
the UNITS setting:

mm to inch

inch to mm

The gauge will automatically go
back to the measuring screen.

MAIH MEHU

DATALDGGIHG
GAUGE SETUP

SET VELOGITY
h 0K

MAIH HEHU

EXIT

DATALOGGIHG

GAUGE SETUP
SET VELOCITY

hd 0K  EXIT

GAUGE MEHU

UHITS [ L}

RESOLUTION HIGH
ALARM OFF

W EDIT EXIT

GAUGE FMEHU

UHITS Inch

RESOLUTIOH HIGH
ALARKH OFF

W  EDIT EXIT
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Resolution Setting

The Gauge can display the thickness measurements in two
resolutions:

e High Resolution : 0.05 mm / 0.002 inch
e Low Resolution : 0.1 mm / 0.005 inch

To change the Resolution setting:

1. Press the MENU key to display MAIH MEHU
the MAIN MENU
GAUGE SETUP
SET VELOGITY

w oK EXIT
2. Scroll down to GAUGE SETUP MAIH MEHU

then press OK DATALOGGIHG

GAUGE SETUP
SET VELOCITY

hd 0K  EXIT

3. Scroll down to RESOLUTION GAUGE MEHU

UHITS M

RESOLUTIOH HIGH
ALARM OFF

W EDIT EXIT

4. Press the EDIT key to change GAUGE FEHU
the RESOLUTION setting: UHITS M
RESOLUTION Lok
_ ALARF OFF
High to Low W  EDIT EXIT

Low to High
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5. The gauge will automatically go
back to the measuring screen.

Minimum Thickness Alarm Function.

The Gauge has a Minimum Thickness Alarm function that can be

used to alert the operator when the measured thickness value is
less than the set minimum value.

The Gauge will alert the operator with a

== triple ‘beep’, light the RED Led, display the
MM

e as | Chickness value in a black box and display a
THMENU HOLD off | MINIMUM ALARM message at the top of the
screen

To turn the Alarm function on or off:

1. Press the MENU key to display MAIH MEHU

the MAIN MENU
GAUGE SETUP
SET UELI]I:IT":'

EXIT

v
2. Scroll down to GAUGE SETUP MAIH MEHU

then press OK DATALOGGIHG

GAUGE SETUP
SET UELI]EIT"l"

EXIT

A0
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3.

7.

Scroll down to ALARM

Press the EDIT key to change
the ALARM setting from On to
Off:

When the ALARM is ON the
MIN VALUE setting is shown.

To change the MIN ALARM value
scroll down to MIN VALUE

Then press the EDIT key to
change the MIN ALARM setting.

Use the number keys to enter in
the minimum thickness value as
required.

Press the OK key to save the
new MIN ALARM value.

The gauge will automatically go
back to the measuring screen.

Deep Coat Function
The Gauge can normally measure metal thickness through

GAUGE MEHU

UHITS i
RESOLUTIOH HIGH

W EDIT EXIT

GAUGE MEHU

UHITS MM
RESOLUTIOH HIGH

W EDIT EXIT

GAUGE MEHU

RESOLUTIOH HIGH
ALARM 0OH

W EDIT EXIT

protective coatings up to 6 mm thick?, however using the Deep-
Coat function the Gauge can measure through coatings up to 20

mm thick?.

2 Depending on the properties of the coating and its velocity of sound.
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@ Only operate the Gauge with Deep-Coat turned On when
measuring through protective coatings thicker than 6 mm.
Make sure Deep-Coat is turned Off when measuring metal with

coatings less than 6mm.

To turn the Deep-Coat function on or off:

1. Press the MENU key to display
the MAIN MENU

2. Scroll down to GAUGE SETUP
then press OK

3. Scroll down to DEEPCOAT

4. Press the EDIT key to change
the DEEPCOAT setting:

5. The gauge will automatically go
back to the measuring screen.

MAIH MEHU

DATALDGGIHG
GAUGE SETUP
SET UELI]EIT"I'

A0

EXIT

MAIH MEHU
DATALOGGIHG

GAUGE SETUP
SET UELI]EIT"I'

A0

EXIT

GAUGE MEHU

RESOLUTIOH HIGH
ALARM OFF

W EDIT EXIT

GAUGE MEHU

RESOLUTIOH HIGH
ALARM OFF

W EDIT EXIT
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Deep Coat Warning Message

When the Deep Coat function is turned on a warning message is
flashed at the top of the display.

DEEP COAT

F 805..

12.83.18
MENU HOLD OFF

Deep Coat warning message.

Deep Coat mode must not be used when measuring
through coatings less than 6 mm.

Valid Thickness '‘Beep’ Function

The gauge can provide an audible ‘beep’ whenever a valid
thickness measurement is taken. This means the operator can

concentrate on probe positioning and listen for the ‘beep’ to signal
that a thickness measurement has been taken.

To turn the Beep function on or off:

1. Press the MENU key to display MAIH MEHU
the MAIN MENU

GAUGE SETUP
SET VELOCITY

EXIT
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2. Scroll down to GAUGE SETUP MAIH MEHU

then press OK DATALOGGING

GAUGE SETUP
SET VELOCITY

b4 0K  EXIT

3. Scroll down to BEEP GAUGE MEHU

ALARM OFF
DEEPCOAT OFF

BEEP OFF

W EDIT EXIT

4. Press the EDIT key to change GAUGE MEHU

the BEEP setting BIEEHIEE‘DHT g:;

W EDIT EXIT

5. The gauge will automatically go
back to the measuring screen.

Setting the Time and Date

The Gauge has an internal clock to maintain the time and date for
the Data-logging functions. When not data logging the current
time is displayed on the measuring screen.

2926 225MH=

To set the time and date;
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1.

Press the MENU key to display
the MAIN MENU

Scroll down to GAUGE SETUP
then press OK

Scroll down to CLOCK and press
EDIT

The current time and date is
displayed

Press TIME to set the time

Enter in Hours, Minutes &
Seconds followed by the OK key
each time.

MAIH HEHU

DATALOGGIHG
GAUGE SETUP

SET UELDEIT?
w
MAIH MEHU

DATALOGGIHG

GAUGE_SETUP
SET UELI]I:IT":'
EXIT

A0

EXIT

GAUGE MEHU

DEEPCOAT OFF
BEEP OFF

CLOGK

W EDIT EXIT

SET CLOCK

12:16:33
18r08r 2009

TIME DATE EXIT
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6.

Press DATE to set the date

Enter in Day, Month & Year
followed by the OK key each
time.

When finished press EXIT to
return to the measuring screen

SET CLOCK

12:16:33
18- 082009

TIME DATE EXIT
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7. Calibration

Calibrating the Gauge

The Gauge is supplied tested and calibrated to BS EN 15317:2007.
The Gauge will have been calibrated to measure thickness
through steel (grade S355]0).

Either a 15 mm or 1/2 ” test block is supplied with the kit so the
Gauge can be quickly checked for correct operation. Note, this test
block is not intended to be used for calibration of the Gauge.

The best way to calibrate the Gauge is to Calibrate using a
Known Thickness (see page 39) using a sample of the
material you intend to measure. This method determines the
velocity of sound for the material sample, which will always
be more accurate that using a ‘general’ velocity value. For
calibration instructions see page 38.

If there is no test sample available the Gauge can be calibrated by
Setting the Velocity of Sound directly (see page 40). A table on
page 118 at the back of this manual lists common materials and
their velocity of sound value.

A third method is to leave the Gauge set to its factory-preset value
for Steel [5920 m/s or 0.2332 in/us], and then use a Conversion
Factor from the table of velocities on page 118.

When data logging you can’t change the velocity or
calibration settings.
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Calibration Menu

MAIN MENU

VELOCITY CALIBRATE
Set the Velocity Calibrate to a
of Sound. known thickness.
1. To access the Calibration and m 5928 2.5MHz

Velocity settings simply press
the MENU key J II5-35 M

11.59.51
MENMU HOLD OFF

2. Either CALIBRATE or SET MAIH MEHU

VELOCITY will be shown
GAUGE SETUP
SET VELOCITY

v 0K  EXIT

3. When data logging you
can’t change the velocity
or calibration settings.
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Calibrating to a Known Thickness (Single Point)

This method of calibrating the Gauge is the most accurate as the
Gauge calculates the velocity of sound for the sample material.

1.

Accurately measure the
thickness of your sample
material.

Place the Probe on the sample
so the Gauge is displaying a
thickness value.

Press the MENU key to display
the MAIN MENU

Scroll down to CALIBRATE then
press the OK key

Use the + = keys to change

the thickness value as required,
shown in large numbers.

The Velocity of Sound is shown
at the bottom of the screen.

Press the OK key to save the
calibration values and exit.

13.80 mm

MAIH MEHU

DATALOGGIHG
GAUGE SETUP
CALIBRATE

v OK  EXIT

MAIH MEHU

DATALDGGIHG
GAUGE SETUP

v 0K  EXIT

CALIBRATIOH

13.80 ...

2928
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Setting the Velocity of Sound

The Gauge uses the Velocity of Sound value to calculate the
material thickness from the matched triple-echo time. A table on
page 118 of this manual lists velocity of sound values for common
material.

The current velocity of sound value is displayed in the centre at
the top of the measuring screen. In the screen below ‘5920 means
a velocity of 5920 m/s as the gauge is in metric.

11.5%.11

MEHU HOLD OFF

There are three options for setting the velocity of sound value;

1. Adjust the current value slightly using + and - keys
2. Type in a new velocity value using the number keys
3. Choose a velocity from a list of common materials

Displaying the Velocity Menu

1. Ensure the probe is not touching
anything so the Gauge is not
displaying a thickness value

W

2. Press the MENU key to display MAIH MEHU

the MAIN MENU DATALOGGIHG
GAUGE SETUP

SET VELOCITY
v 0K  EXIT
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3. Scroll down to SET VELOCITY

then press the OK key

The SET VELOCITY MENU is
displayed. Use the arrow key to
select the desired option and
press the OK key

‘Adjust’ Velocity Menu Option

1.

From the VELOCITY MENU select
the ADJUST option and press the
OK key.

The ADJUST option lets you
change the current velocity

value using + = keys.

Press the OK key to exit.

MAIH HEHU

DATALOGGIHG
GAUGE SETUP
SET UELDEIT?

v EXIT
SET VELOCITY MEHU

ADJUST
TYPE IH

UELDEIT? THBLE

50

SET VELOCITY HEHU

ADJUST
TYPE IH

UELDEIT? THBLE

v EXIT
VELOCITY

5923
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‘Type In’ Velocity Menu Option

1. From the VELOCITY MENU select SET VELOCITY MEHU
the TYPE IN option and press the
OK key. UELI]I:IT"l' THBLE
h 4 EXIT
2. You can now type in the required VELOCITY
velocity using the numeric keys,
followed by the OK key to exit. 5923

EXIT

‘Velocity Table’ Menu Option

The VELOCITY TABLE option displays a list of common materials
along with their velocity of sound values in either metric (m/s) or
imperial (in/us * 10000) depending on the gauge units setting.

The built in velocity table is intended to used as a guide only.
Wherever possible, the Gauge should always be calibrated on
the material under test. These velocities are given in good
faith and are believed to be accurate within the limits
described above. No liability is accepted for errors.

1. From the VELOCITY MENU select SET VELOCITY HEHU
the VELOCITY TABLE option and
press the OK key. EEEE.:I:'}-.- oo

EXIT

A0
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2. An information message is first SET VELOGTY
displayed to alert the user that t;ELgEIEEEHI%gEHE
the velocity values shou_ld only EEHERAL GUIDE OHLY
be used as a general guide. ACCEFT
You must press the ACCEPT key
to continue.

3. Use the arrow key to select the VELOCITY TABLE
required material then press the MILD STEEL
OK key to exit. STRINLESS 282 SEEE

STRIMLESS 347 Srog

OK  EXIT

You will be asked to confirm
your selection.

Customising the Velocity Table

The velocity table gets its names and values from a file on the
internal memory card in the gauge. You can modify this file to add,
remove or edit the velocity table contents as required.

To view the velocity table file first connect the gauge to a
computer using the USB cable. Locate the file on the gauge called
‘vtable.txt’, you can open it with Notepad.

[P vtable.txt - Notepad -0 x|

File Edit Format Yiew Help

METRIC -
Mild steel, 5920 —
Tool steel, 5870
Stainless 302, 5660
Stainless 347, 5790
Aluminium Alloyed, 6380
Aluminium 2014 T4,6320
Aluminium 2024 T4,6370
Aluminium 2117, 6500
Brass CuzZndQ, 4400
Erass Mawval,4330

Brass CuZn30,4700

Grey Cast Iron,d4600
Inconel, 5700

Lead, 2150

IMone’, s400

Mickel, 5630

Fhosphor Eronze, 3530
Tin, 3320

Titanium, 6100

Tungsten Carbide, B6E0
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‘vtable.txt’ File in Notepad

The format of the file is;

for Metric Velocities for Imperial Velocities
METRIC IMPERIAL
name,velocity name,velocity
Mild steel, 5920 Mild Steel, 0.2331

“name comma velocity new-line” — no spaces after the comma

There can be up to 20 velocity entries in the table.
Each name can be up to 20 characters in length.
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8. Data Logging

The Cygnus 3 Gauge has the facility to store thickness
measurements on an internal memory card, this data may then be
transferred to a computer for producing thickness survey reports.
The Gauge has a USB port to allow data transfer between Gauge
and computer. When connected to a computer running Microsoft
Windows operating system the Gauge appears like a standard USB
memory stick allowing files to be easily transferred without
requiring driver installation. The memory is non-volatile and will
retain its contents during power off and battery removal.

There are three types of data logging Record Files which the
Gauge user can create:

QUICK LOG This is a list of thickness measurements in
a linear format

GRID POINT This is an X-Y grid of thickness
measurements.

You need to specify the number of rows
and columns.

TEMPLATE This is a record file based on a template.

The template details how many thickness
points must be taken as well as their
name along with reference and minimum
thickness values.

A template may also contain up to 40 user
defined data fields, e.g. “Surveyor” or
“Date” or “Serial No”.

A company may issue a selection of
templates one for each type of survey in
use.
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The Data Logging Process

The process of creating a new Record File, taking thickness
measurements, transferring to computer and finally creating a
report is straightforward, as illustrated below:

I R

. Create a new Record File on the Gauge

Start logging thickness measurements

Complete the thickness survey and close the Record File
Connect the Gauge to the computer

. Transfer the Record File from Gauge to computer
Create paper or PDF reports on the computer

Windows software, “"Cygnus 3 Data Logger Manager”, is supplied
to transfer Record Files and to create reports. It is also used to
create Template Files and to transfer these to the Gauge, see page

73.

An Excel spreadsheet Add-In is provided to automate the process
of inserting Record File data into spreadsheet reports, see page

92.

Contents of a Record File
Each Record File contains the following information:

Item
Name

Units
Velocity
Probe Type
Create Date

Comment

Gauge ID

Description Notes

The name of the record file

Either mm or inch units

The velocity of sound used

The probe type used 2.25/ 3.5/ 5.0 MHz

The time and date the record was
created.

Any user comments

The gauge serial number

Template files contain the following additional information:
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Item Description Notes
Template file Name of spreadsheet template file
Worksheet The worksheet on the template file
User Field 1 Additional User Fields for extra
to information.
User Field 10

Each measurement point contains the following information:

Item Description Notes
Name The name of the measurement point
Reference The reference thickness optional
Minimum The minimum thickness optional
Measurement The measured thickness value
Time The time the measurement was

made
Cell Location The spreadsheet cell location for the | optional

measurement value

Record File Names

When you first create a new Record File it will need a file name like
any file on a computer. The gauge has two options for getting this
file name:

User Entered The user must type in a file name

Auto File The gauge creates a unique numeric file
Name name for you

User Entered File Names

This assumes the user will choose a unique and appropriate file
name. The file name could represent the name or number of the
structure being surveyed.

Auto File Name

The file name is a combination of the GaugelD number and a
sequential 6 digit number as follows:
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01 000001

GaugelD Sequential No.

The sequential number is increased by 1 each time a new Record
File is created. When it reaches 999999 it will roll-over back to
000000 - after 999999 record files have been created.

GaugelID Number

The GaugelID number is a number between 01 and 99 that can be
assighed to each gauge. When more that one gauge is used by a
company each gauge would be given a unique GaugelD number
(i.e. 1, 2, 3..) so Record Files from all the gauges can exist in the
same folder and be identified.

The GaugelD number can be changed in the Factory Menu screen.
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Data Logger Menu

The Data Logger Menu has two paths depending on whether the
Gauge is data logging or not.

MAIN MENU

DATA LOGGING MENU

Not Logging

CONTINUE LAST

}

OPEN RECORD

}

NEW RECORD

}

PROTECT RECORD

A\ 4

DELETE RECORD

v

DELETE ALL

Continue the
last record file
if there is one

Open an
existing record
file

Start a new
record file

Protect a record
file

Delete a record
file

Delete all
record files

Logging

RECORD DETAILS

1

MOVE POSITION

1

ADD RADIAL
POINTS

v

STOP LOGGING

v

ADD COMMENT

1

TEMPLATE FIELDS

}

AUTO LOG

Show record
file details

Move position in
the record file

Add additional
points

Stop logging

Add a text
comment to the
record file

View or edit
user fields in a
template record
file

Turn the AUTO-
LOG feature on
or off
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Quick Log Record Files

Quick Log Records contain a linear list of thickness measurement
points. To create a Quick Log Record only the filename needs to be
entered