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CHAPTER ONE 
INTRODUCTION 

The Dakota NDT model FX80 is both, an ultrasonic thickness gauge, as well as a 
flaw detector.  Since the FX80 is basically two gauges in a single package, we split 
the manual into two manuals, one for each gauge type.  This manual will focus only 
on the thickness gauge portion of the gauge.  The FX80 has the ability to 
simultaneously measure coatings and material thicknesses while maintaining the 
ability to locate pits, flaws and defects in the material.  Based on the same operating 
principles as SONAR, the FX80 is capable of measuring the thickness of various 
materials with accuracy as high as  0.001 inches, or  0.01 millimeters.  The 
principle advantage of ultrasonic measurement over traditional methods is that 
ultrasonic measurements can be performed with access to only one side of the 
material being measured. 
Dakota NDT maintains a customer support resource in order to assist users with 
questions or difficulties not covered in this manual.  Customer support may be 
reached at any of the following: 
 

Dakota NDT 
1500 Green Hills Road, #107 
Scotts Valley, CA  95066 USA 
Telephone:  (831) 431-9722 
Facsimile:  (831) 431-9723 

www.dakotandt.com 
 

1.1 General Disclaimer 
The manual should be read and understood prior to using the FX80.  This operating 
manual provides the user with all the general information necessary to use and adjust 
the designed features.  However, this manual is not a certified NDT training course, 
nor is it intended to be one.  Training, according to company requirements, is 
recommended. 
Inherent in ultrasonic thickness measurement is the possibility that the instrument will 
use the second rather than the first echo from the back surface of the material being 
measured.  This may result in a thickness reading that is TWICE what it should be.  
Responsibility for proper use of the instrument and recognition of this phenomenon 
rest solely with the user of the instrument.  Other errors may occur from measuring 
coated materials where the coating is insufficiently bonded to the material surface.  
Irregular and inaccurate readings may result.  Again, the user is responsible for 
proper use and interpretation of the measurements acquired. 
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ZERO 
PROBE 

MAT VIEW MEASURE 
MODE 

START GATE2 
WIDTH 

GATE3 
WIDTH 

OPEN 

ZERO 
COATING 

MATL 1PT DELAY POLARITY GATE1 
WIDTH 

HOLDOFF 2 HOLDOFF 3 SAVE 

TYPE MATL 2PT RANGE PULSE THRESHOLD 
1 

THRESHOLD 
2 

THRESHOLD 
3 

DELETE 

 VELOCITY B-SCAN 
SPEED 

PULSER 
VOLTAGE 

   DEFAULT 
SETUP 

 COATING 
1PT 

UNITS DAMPING     

 COATING 
2PT 

BRIGHTNESS GAIN    LANGUAGE 

 COATING 
VEL 

COLORS AGC     

  DIM TDG 
SLOPE 

    

  RECT WAVE TDG 
START 

    

  DETECT 
MARK 

     

  GRATICULE      

 
>> End 

DATA UTILS XFER 
NEW AUTO FIND BACKUP 

SETUPS 
EDIT SCAN MODE COPY DATA 

OPEN ALARM COPY 
SCREENS 

CLOSE ALARM HIGH UPGRADE 
GAUGE 

DELETE 
ONE FILE 

ALARM LOW CAPTURE 
TO FILE 

DELETE 
ALL DATA 

DIFFERENTIAL CAPTURE 
VIEWER 

 GAUGE STORAGE 
 ANALOG 

OUTPUT 
ABOUT 

 SERIAL 
OUTPUT 

 

 DIGITIZER  
 KEY CLICK  
 SET DATE  
 SHOW DATE  

Note:  FX81 only 

2.4 Auto Probe Recognition 
When the FX80 is initially powered up, the gauge will automatically check to see if 
the transducer plugged into the gauge can be recognized.  The steps that follow 
assume the FX80 recognized the probe type: 
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d stable. Press the key once to acti

ess the key multiple times to tab rig

e times to tab left until the CAL menu is high

enu items.  Alternatively, press the and

imes using the left button wheel.

nd arrow keys on the left button w

u items until MATL 1PT is highlighted. 

o display the Digits Edit Box. 

and arrow keys on the left button 

value.

 arrow keys on the left button wheel to

until the known thickness value is correctly d

ey to calculate the velocity and return to the 

o cancel the one point calibration.

hickness Gauge

vate the 

ht and the 

hlighted and 

d

heel to scroll 

wheel to

o scroll the 

displayed.

menu 



Dakota NDT 
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7) Press the  key t

8) Press the  ke

 to cancel the

9) Press the  ke

FX80 Series Ultrasonic Th
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lant on the transducer and place the transd

one of the probe zero disks (emergency batt

reading.

surement displayed will potentially be a valu

ey once to activate the menu items tab.  Pre

 times to tab right and the key mult

menu is highlighted and displaying the sub

he and arrow keys multiple time

nd arrow keys on the left button w

u items until ZERO COATING is highlighted

o display the confirmation screen. 

ey to zero the coating and return to the PRB

e coating zero process.

ey once to activate the measurement mode 

hickness Gauge

ucer in 

tery covers) 

ue greater or 

ess the 

tiple times to 

bmenu items.  

es using the 

heel to scroll 

d.

B menu, or 

options.
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10)  Use the  and 

scroll through the sub m

11)  Press the  key to s

measurement screen, a

2.8 Coating Calibration
The FX80 has been preset to 
m/sec).  This will be very close
in the field.  If the velocity of th
default setting, the user can s
However, if the velocity is unk
coating sample/type using the
mode, or a two point calibratio
quick start section only the 1p
covered.  Refer to the calibrat
the coating calibration options
steps to either set the velocity
calculate the coating velocity:

Known Coating Velocity
If the coating velocity is known
number into the FX80, rather 
known thickness on a coating 
outlined below: 

Using

16 

arrow keys on the left button whe

menu items until Coating On (PECT) is high

select the measurement mode and return to

and begin taking readings. 

a default coating velocity of 0.0850 in/μsec 
e to the most common coating material velo
he coating is known, and different than the a
imply enter the coating velocity into the FX8

known, the FX80 can also be calibrated to a
e 1pt calibration option in PECT (pulse-echo
on is CT (coating only) mode.  For the purp
pt option PECT (pulse-echo coating) mode
tion section of the manual for a complete ex
s.  The following steps below outline the nec
y of the coating, or perform a one point calib

y
n, the user may wish to simply enter the vel
than have the FX80 calculate the velocity va
 sample.  The steps for entering the velocity

g a Known Coating Velocity

eel to

hlighted.

o the 

(2159 
ocities used 
above 
80.  
 specific 

o coating)
pose of this 
e will be 
xplanation on 
cessary 
bration to 

ocity 
alue using a 
y are 



1) Press the  ke

key multiple

tab left until the CAL 

2)  Use the  an

scroll through the sub

3)  Press the  key 

4)  Press the 

value. 

5)  Press the  and 

digit locations. 

6)  Repeat steps 4 & 5

7)  Press the  k

screen, or  to

8)  Finally, press the 

begin taking readings

Known Coating Thick
When the exact velocity of 
performing a one point calib
to determine the sound velo
calipers to use in conjunctio

PPPPPPPPPPPPPPPPPPPPPPPPPrereerrrrererrerrrrerrerrrrrrrrr ssssssssss tttttttttttttttthhhhhhhhh
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ey once to activate the menu items tab.  Pre

 times to tab right and the key mult

menu is highlighted and displaying the sub

nd arrow keys on the left button w

b menu items until COATING VEL is highlig

to display the Digits Edit Box. 

and  arrow keys to scroll the highl

arrow keys on the left button wheel to

until the velocity number is correctly display

key to set the coating velocity and return to t

o cancel entering the coating velocity. 

key to return to the measurement scr

s.

kness
a coating is unknown, the user has the optio
bration on a sample of the coating with a kn
ocity.  It would be very handy to carry a set 
on with the FX80 for calibration in the field:

nu uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu ittititttitittititititeeemmmmemeemmmmmmmmemmmmmmmmmemmmmmmmmmemmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmssssssssssssssssssssssss

hickness Gauge

ess the 

tiple times to 

menu items.

wheel to

ghted.

lighted 

o scroll the 

yed.

the menu 

reen and 

on of 
nown thickness 
of mechanical 
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Using a

1)  Physically measure a lo

a digital micrometer. 

Note:  In PECT (pulse-ech

coupled to metal in order to

couplant on a piece of meta

metal and proceed to step 

2)  Apply a drop of couplan

steady contact with the 

sure that the reading is 

corner of the display, is 

activate the menu items

right and the  ke

highlighted and displayi

and  arrow keys m

18 

 Coating Sample to Calibrate

ocation on a coating sample using a set of c

o coating) mode, the coating sample must b

o calibrate successfully.  Simply place a drop

al, lay the coating sample over the couplant

2.

nt on the transducer and place the transduc

coating (on metal) sample or actual test ma

stable and the repeatability indicator, in the

fully lit and stable. Press the  key o

s tab.  Press the key multiple times

ey multiple times to tab left until the CAL me

ng the submenu items.  Alternatively, press

multiple times using the left button wheel.

calipers or 

be 

p of 

t on the 

cer in 

aterial.  Be 

 top left 

once to 

 to tab 

enu is 

s the



3)  Use the  an

scroll through the sub

4) Press the  key t

5) Press the  a

scroll the highlighted 

6) Press the  and 

digit locations. 

7) Repeat steps 5 & 6 u

8) Press the  ke

menu screen, or 

9) Finally, press the 

begin taking readings

Note:  CHECK YOUR C

calibration point.  The co

coating thickness sampl

above.
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nd arrow keys on the left button w

b menu items until COATING 1PT is highlig

o display the Digits Edit Box. 

and arrow keys on the left button 

value.

arrow keys on the left button wheel to

until the known thickness value is correctly d

ey to calculate the coating velocity and retur

 to cancel the one point calibration. 

key to return to the measurement scre

s.

CALIBRATION!  Place the transducer back 

oating thickness reading should now match 

le.  If the thickness is not correct, repeat the

hickness Gauge

wheel to

ghted.

wheel to

o scroll the 

displayed.

rn to the 

een and 

on the 

the known 

 steps 



Dakota NDT 

2.9 Measure 
The FX80 is now ready to me
options, each with a specific p
below outline how to toggle be

Selecting 

1) Press the  key o

key multiple tim

tab left until the DISP m

items.  Alternatively, pre

using the left button whe

2) Use the  and 

the sub menu items unt

3) Use the and 

view options.

4) Once the view is display

mode.

20 

asure.  There are four different measureme
purpose – Digits, RF, RECT, & B-Scan.  The
etween the different view mode options:

the Measurement View Option

once to activate the menu items tab.  Press 

mes to tab right and the key multiple

menu is highlighted and displaying the subme

ess the and arrow keys multiple

eel.

arrow keys on the left button whee

til VIEW is highlighted.

arrow keys on the right button wheel to sc

yed, press the key to return to mea

ent view 
e steps 

the 

e times to 

enu 

 times

el to scroll 

croll the 

asurement 
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DIGITS:  Displays the digital thickness value using a large font size.  This view is 
useful when the FX80 is being used as a basic thickness gauge. 
 
RF:  Displays the actual waveform signal, much like an oscilloscope, from the 
reflection of the opposite surface, pit, flaw, crack or void.  This view shows both the 
positive and negative peaks, and is often used to fine tune the scope settings, prior to 
inspection. 
 
RECT:  Displays a half waveform signal, either positive or negative, from the 
reflection of the opposite surface, pit, flaw, crack or void.  The user can select the 
polarity or “phase” displayed.  This is typically determined by first using RF view to 
select the most optimal polarity “phase”, to fine tune the scopes settings.  The RECT 
view is commonly used as the primary “flaw detection” view. 
 
BSCAN:  The Time Based B-Scan provides the user with a cross sectional view of 
the material being tested.  This mode is useful when there is concern regarding the 
profile of the blind surface.  This can also be a useful view when scanning for pits and 
flaws. 
 
Once the view has been selected according to the application requirements, the 
Delay and Range of the screen will potentially need to be adjusted, if the view has 
been set to RF or RECT.  Alternatively, if BSCAN was selected, the B-Start and B-
Depth settings will need to be adjusted.  These settings serve the same purpose, 
with only differences in terminology.  The Delay the same as B-Start, and the Range 
is the same as B-Depth. Therefore, these items will be grouped together for the 
duration of this manual, as follows:  Delay (B-Start) and Range (B-Depth).  Use the 
following steps to adjust these settings directly from the measurement screen as 
follows: 
 
Note:  The Delay (B-Start) and Range (B-Depth) are also used to adjust the 
parameters of Scan Bar. 
 
 

Adjusting Delay (B-Start) & Range (B-DEPTH)  
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1) Press the  key o

key multiple tim

to move left, until the eit

highlighted.  Alternative

the left button wheel.

2) Use the and 

DELAY (START) and R

3) Repeat steps 1 & 2 unti

Alternatively, the DELAY (S

changed using the Digit Ed

4) Press the  key o

key multiple tim

to move left, until the eit

highlighted.  Alternative

the left button wheel.
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once to activate the measure menu items.  P

mes to move right and the key mult

ther the DELAY (START) or RANGE (DEPT

ely, use the  and  arrow k

arrow keys on the right button wheel to sc

RANGE (DEPTH) values.

il the range is correctly being displayed.

START) and RANGE (DEPTH) values can b

dit Box as follows:

once to activate measure menu items.  Pres

mes to move right and the key mult

ther the DELAY (START) or RANGE (DEPT

ely, use the  and  arrow k

Press the 

tiple times 

TH) cell is 

eys on 

croll the 

be 

ss the 

tiple times 

TH) cell is 

eys on 



1) Press the  key t

2) Press the  a

3) Press the  a

scroll the digit locatio

4)  Repeat steps 2 & 3

correctly displayed. 

5) Press the  ke

value and return to th

DELAY (START) or W

6) Finally, press the 

begin taking readings

Note:  The DELAY (STA

tabbed menu item DISP

method.
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o display the digits edit box.

and arrow keys to scroll the highli

and arrow keys on the left button 

ons.

until the DELAY (START) or RANGE (DEP

ey to set the DELAY (START) and WIDTH (

he measure screen, or to cancel en

WIDTH (DEPTH) value. 

key to return to the measurement scre

s.

ART) & WIDTH (DEPTH) can also be adjus

P.  However, using the hot menu keys is the 

hickness Gauge

ghted value.

wheel to 

PTH) value is 

(DEPTH)

ntering the 

een and 

ted from the 

easiest 
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   RF View 

         Digits View

In the upper left corner of eac
indicator.  The repeatability in
represents how repeatable the
the FX80 makes 8 measurem
measurements a second.  If th
measurements a second in re
second in scan mode.  When 
displayed.  However, when th
bars should be displayed on t
showing, the FX80 is having d
thickness value displayed is p

24 

   

            Rectified (RECT) View 

  

w       B-Scan View 

ch of the display photos above, is the repeat
dicator is represented by six vertical bars an
e measurements are.  In regular measurem

ments a second.  In scan mode, the FX80 ma
he coating mode option is activated, the FX

egular measurement mode and 65 measure
the FX80 is idle, only the left vertical bar wi
e FX80 is making a measurement, four or fi
he repeatability indicator.  If fewer than four
difficulty achieving a stable measurement an
potentially unstable. 

 

 

tability 
nd 
ent mode, 
akes 200 

X80 makes 3 
ments a 
ll be 
ive of the 
r bars are 
nd the 



CHAPTER THREE 
KEYBOARD, MENU, &

3.1 Menu Key (Operat
The Menu key activates the
These tab groups then con
have been organized in tab
individual tab group names
tabs before continuing on to
below: 

25 

& CONNECTOR REFERENCE 

tion & Sub Menus)      
e primary menu structure containing 10 men
tain sub menu items, or functions. The sub 

b groups according to how closely they are r
s.  Let’s first get familiar with how to move ar
o the sub menu functions.  This procedure i

nu tab groups.  
menu items 

related to the 
round in these 
s outlined 



Dakota NDT 

Activating and

1) Press the  key o

key multiple tim

to tab left until the desir

submenu items.  Alterna

times using the left butto

Now that you’re familiar with a
have a look at how to move a

Getting A

1) Use the  and 

through the sub menu it

sub menu items are illus

2) Depending on which fun

keys on the right button

activate the Digit Edit a

26 

d Getting Around in the Menu Items

once to activate the menu items tab.  Press 

mes to tab right, and the key multip

ed tab group is highlighted and displaying th

atively, press the and arrow key

on wheel.  The tab groups are illustrated ab

activating and moving amongst the tab grou
round in the sub menu items as follows:

Around in the Sub Menu Items

 arrow keys on the left button whee

tems until the desired function is highlighted

strated in the diagram above (B). 

nction is highlighted, use the and 

 wheel to scroll the options, or the  key

and List Box options. 

s

the 

le times 

he 

ys multiple 

bove (A).

ps, let’s 

el to scroll 

d.  The 

arrow 

y to 



 
The sections to follow will p
functions: 
 

3.2 Probe – Menu       
 
ZERO PROBE:  The FX80
micrometer is zeroed.  If the
made using the FX80 may 
with an optional automatic 
for an explanation of this im
ZERO COATING:  In order
transducers of the same typ
with a “zero coating” featur
on coatings, eliminating pot
manufacturing processes.  
explanation. 
TYPE:  Enables the user to
transducer types.  This prov
page 47 for a further explan
 

3.3 CAL – Menu       
 
 
MAT:  Select the material v
sample thickness, or mater
further info. 
MATL 1PT:  Performs a sin
automatically calculate the 
page 56 for further info. 

FX80 Ultrasonic Th
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provide the user with an explanation of the s

  

0 is zeroed in much the same way that a me
e FX80 is not zeroed correctly, all of the me
be in error by some fixed value.  The FX80 
or manual zero feature.  Refer to the section

mportant procedure. 
r to account for very slight electronic differen
pe, frequency, and diameter, the FX80 has 
re.  This enables the FX80 to obtain very acc
tential errors incurred from slight differences
Refer to the section on page 50, for a detai

o select the type of transducer being used fr
vides increased linearity between transduce
nation. 

 

velocity from a chart of basic material types 
rial velocity cannot be obtained. Refer to pag

ngle point calibration.  This option allows the
velocity by entering a known sample thickn

hickness Gauge 

sub menu 

chanical 
easurements 

is equipped 
n on page 50, 

nces in 
been equipped 
curate readings 
s in the 
led 

rom a chart of 
ers. Refer to 

when a known 
ge 60 for 

e user to 
ess. Refer to 
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MATL 2PT:  Performs a two-p
automatically calculate the ve
Refer to page 58 for further in
VELOCITY:   Function to calib
material velocity.  Refer to pag
COATING 1PT:  Performs a s
user to automatically calculate
thickness. Refer to page 109 f
COATING 2PT:  Performs a t
user to automatically calculate
sample thickness. Refer to pa
COATING VEL:   Function to 
entering a coating velocity.  R
 

3.4 DISP (display) – Men
 
VIEW:  Selectable BSCAN (c
page 63 for further info. 
DELAY (B-START):  Provides
B-SCAN view. Refer to page 7
RANGE (B-DEPTH):  Provide
viewable measurement area. 
page 74 for further info. 
B-SCAN SPEED:  Controls th
scale of 0-10, with 10 being th
Refer to page 76 for further in
UNITS:  Toggle between Eng
inches to millimeters. 
BRIGHTNESS:  Blanview hig
been implemented, with the b
COLOR:  Provides the user w
two schemes for each main co
DIM:  Allows the user to conse
specific amount of time – OFF
press of any key will restore th

28 

point calibration.  This option allows the use
locity by entering a second known sample t

nfo. 
brate the FX80 by setting the velocity to a k
ge 54 for further info. 
single point coating calibration.  This option 
e the velocity by measuring a known coating
for further info. 
two-point coating calibration.  This option all
e the velocity by entering a second known c
age 109 for further info. 

calibrate the FX80 to a specific coating mat
Refer to page 16 or page 103 for further info.

nu        

cross section), and DIGITS (large digits) view

s the user the ability to change the start pos
72 for further info. 
es the user the ability to change the overall d
 It functions a lot like a zoom on a camera. 

he speed of the time based B-Scan with an a
he fastest scrolling speed.  Default speed se
nfo. 
lish or Metric units.  The readout will change

h speed color display.  An arbitrary scale of
rightest setting at 20.  Refer to page 121 for

with 12 different color schemes to select from
olor option.  Refer to page 122 for further in
erve battery life by diming the display after i
F, 30, 60, 90, 120 seconds.  Once dimmed, 
he screen brightness.  Refer to page 124 fo

er to 
hickness. 

nown 

allows the 
g sample 

ows the 
coating 

terial type by 
. 

ws. Refer to 

sition of the 

depth of the 
 Refer to 

arbitrary 
et at 6.  

e from 

f 1-20 has 
r further info. 
m.  There are 
fo. 
idle for a 
a single 
r further info. 



RECT WAVE:  This option 
the display setting is in REC
further info. 
DETECT MARK:  Selectab
waveform:  Line, Box, Dots
they prefer to view the dete
GRATICULE:  Selectable g
(grid/segments) used as re
options are: Point, Line, Do
they prefer to view the A-Sc
 

3.5 TUNE – Menu       
 
MEASURE MODE:  Toggle
application requirements:  C
(PETP), Thru Coat (E-E), T
for further info. 
POLARITY:  The FX80 ope
toggles which stroke of the 
negative.  Refer to page 13
PULSE:  The FX80 has an
resolution applications.  Th
on.  The options are Spike
explanation. 
PULSER VOLTAGE:  This
standard setting is 150 volt
difficult material types, or in
for a further explanation. 
DAMPING:  Provides the u
impedance of the transduce
to page 125 for further info
GAIN:  The FX80 has 100d
the attenuator feature abov
amplitude of the signal.  Th
volume up or down on a ste
AGC:  This an automatic ga
verify).  The FX80 is equipp
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provides the user an outlined or filled view 
CT (rectified) wave mode only.  Refer to pag

ble graphics option for the point of detection 
s, None.  Offers the user a graphics preferen
ection on the waveform. 
graphics option for the A-Scan background 

eferences to depth/thickness versus amplitud
ots, Mix.  Offers the user a graphics preferen
can waveform area.  Refer to page 128 for f

 

es a variety of unique measurement modes 
Coating Off (P-E), Coating On (PECT), Tem

Thru Verify (E-EV), Coating Only (CT).  Refe

erates on a zero crossing detection principle
cycle the crossing detection uses, either po

30 for further info. 
 adjustable pulse width for both high penetr
e pulse width refers to the duration of time t
, Thin, and Wide.  Refer to page 132 for a f

s feature offers a 50 volt cut/boost to the pul
ts.  This enables the FX80 to offer greater p
ncreased resolution on noisy materials. Refe

user with multiple input impedances to match
er, and optimized overall transducer perform
. 
dB gain range from (-30 to 70 dB), used in c
ve.  This feature is used to increase/decreas
his might easily be considered as similar to t
ereo receiver.  Refer to page 77 for further i
ain control used in E-E (echo-echo), and E-
ped with an automatic gain control when op

hickness Gauge 

option when 
ge 126 for 

on the 
nce on how 

de.  The 
nce on how 
further info. 

for different 
mp Comp 
er to page 41 

e.  This feature 
ositive or 

ration and 
the pulser is 
further 

ser.  The 
enetration for 
er to page 133 

h the 
mance.  Refer 

conjunction with 
se the power or 
turning the 
nfo. 
-EV (echo-echo 
erating in -E 
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(echo-echo), and E-EV (echo-
increases/decreases the powe
output signal ratio.  This migh
up or down on a stereo receiv
The FX80 is equipped with ma
The higher the number the be
page 77 for further info. 
GAIN SLOPE (TIME DEPEND
linear gain ramp that increase
(dB per microsecond).  Can b
modes to overcome attenuativ
 

3.6 GT1 – Menu       
 
GATE1:  Gates allow the user
the waveform, and ignore othe
according to time/distance.  G
measurement modes.  Refer t
GATE1 WIDTH:  This feature 
terms of distance, from the sta
THRESHOLD1:  Enables the 
of the signal must reach or ex
detected.  Refer to page 86 fo
 

3.7 GT2 – Menu       
 
GATE2 WIDTH:  This feature 
terms of distance, from the sta
info. 
HOLDOFF 2:  Provides the us
specific distance from the first

30 

-echo verify) modes only.  This feature auto
er or amplitude of the signal, to an optimal i
t easily be considered as similar to turning t

ver.  Alternatively, the AGC can be manually
anual override, using an arbitrary range of 1

etter the dynamic gain range, and visa versa

DENT GAIN):  Similar to ‘time corrected gai
es the output of the FX80 at a constant rate 
e used in both pulse-echo (P-E) and echo-e
ve materials.  Refer to page 134 for further i

 

r to view a specific measurement range, or 
ers.  The Gate1 feature adjusts the start of t

Gate 1 can be used in all pulse-echo and ech
to page 86 for further info. 
 allows the user to set the overall width of th
arting value of Gate1.  Refer to page 86 for 
user to set the sensitivity level of Gate1.  T

xceed the threshold level before a measurem
or further info. 

 

 allows the user to set the overall width of th
arting value of HoldOff2.  Refer to page 86 f

ser with the ability to delay the starting point
t detection point found inside of the boundar

omatically 
nput to 
the volume 
y controlled.   
1-20 clicks.  
a.    Refer to 

in’ but a 
over time 
echo (E-E) 
info. 

sections of 
the gate, 
ho-echo 

he gate, in 
further info. 
he amplitude  

ment is 

he gate, in 
for further 

t of Gate2, a 
ries of the 



Gate 1 settings.  If no detec
value for Gate2.  Refer to p
THRESHOLD2:  Enables t
of the signal must reach or 
detected.  Refer to page 86
 

3.8 GT3 – Menu       
 
GATE3 WIDTH:  This featu
terms of distance, from the 
info. 
HOLDOFF 3:  Provides the
specific distance from the f
Gate 2 settings.  If no detec
value for Gate3.  Refer to p
THRESHOLD3:  Enables t
of the signal must reach or 
detected.  Refer to page 86
 
 

3.9 SETUP – Menu      
 
OPEN:  Displays a list of fa
These setups can be recall
info. 
SAVE:  Provides the user w
modified or created by the 
DELETE:  Provides the use
in memory.  Refer to page 
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ction is found, the Gate1 width value is used
page 86 for further info. 
he user to set the sensitivity level of Gate2. 
exceed the threshold level before a measu

6 for further info. 

 

ure allows the user to set the overall width o
starting value of HoldOff3.  Refer to page 8

e user with the ability to delay the starting po
first detection point found inside of the boun
ction is found, the Gate2 width value is used
page 86 for further info. 
he user to set the sensitivity level of Gate3.
exceed the threshold level before a measu

6 for further info. 

  

actory and user defined setups currently sto
led and used at any time.  Refer to page 16

with the ability to save a custom setup that h
user.  Refer to page 171 for further info. 
er with the ability to delete specific setups p
174 for further info. 

hickness Gauge 

d as a starting 

 The amplitude 
rement is 

of the gate, in 
86 for further 

oint of Gate3, a 
daries of the 
d as a starting 

  The amplitude 
rement is 

red in memory.  
9 for further 

has been 

reviously save 
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DEFAULT SETUP:  Loads a 
setups in the FX80 have been
page 176 for further info. 
LANGUAGE:  Provides the us
Refer to page 178 for further i
 

3.10 DATA – Menu       
 
NEW:  Allows the user the ab
log file with auto identifiers.  It
columns depending on the us
146 for further info. 
EDIT:  Gives the user the abil
previously saved.  Note:  Pre-
been created.  Refer to page 
OPEN:  This function provides
files that currently exist in mem
info. 
CLOSE:  Provides the user th
log file.  Refer to page 167 for
DELETE ONE FILE:  This fun
individual grid or sequential lo
in memory.  Refer to page 160
DELETE ALL DATA:  This fu
currently stored in memory.  R
 

3.11 UTIL (utilities) – Me
 
AUTO FIND:  Automatically lo
the viewable display area.  Re

32 

basic default setup.  Use only as a last reso
n corrupted and a computer is not accessible

ser the ability to select different languages f
info. 

 

ility to create a new alpha numeric grid, or s
t is equipped with custom parameters, rows
er’s application reporting requirements.  Re

ity to change parameters of grid or sequent
-defined coordinates cannot be changed onc
163 for further info. 
s the user with the ability to recall grids or s
mory, from a list of grids.  Refer to page 165

he ability to close a currently opened grid or 
r further info. 
nction provides the user with the ability to de
og file from a list of multiple grids/files previo
0 for further info. 

unction provides the user with the ability to d
Refer to page 162 for further info. 

enu         

ocates the detection point if the measureme
efer to page 115 for further info. 

ort when the 
e. Refer to 

for the FX80. 

sequential 
, and 

efer to page 

tial file 
ce they have 

equential log 
5 for further 

sequential 

elete one 
ously saved 

delete all files 

 

ent is out of 



SCAN MODE:  This functio
overall sample rate from 65
current measurement mode
ALARM:  Toggles alarm m
ALARM HIGH:  Gives the u
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Alarms Connection (LEMO 1 – 5 pin) 
Refer to Diagram: The RS-232 connector is a 5 pin female Lemo 1 connector.  This 
is used for connecting each alarm directly to an external source.  An accessory 9 pin 
female serial to Lemo 1 - 5 pin male cable will be required to use this feature, and is 
not included in the standard kit. 

Power Connector (LEMO 1 – 2 pin) 
Refer to Diagram: The Lemo 1 2 pin connector is used for direct line power and 
charging the Li-Ion battery pack. 
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CHAPTER FOUR 
PRINCIPALS OF ULTRASONIC MEASUREMENT 

4.1 Time versus thickness relationship 
Ultrasonic thickness measurements depend on measuring the length of time it takes 
for sound to travel through the material being tested.  The ratio of the thickness 
versus the time is known as the sound velocity.  In order to make accurate 
measurements, a sound velocity must be determined and entered into the 
instrument. 
The accuracy of a thickness measurement therefore depends on having a consistent 
sound velocity.  Some materials are not as consistent as others and accuracy will be 
marginal.  For example, some cast materials are very granular and porous and as a 
result have inconsistent sound velocities.   
While there are many different ultrasonic techniques to measure thickness, which will 
be discussed below, all of them rely on using the sound velocity to convert from time 
to thickness. 

4.2 Suitability of materials 
Ultrasonic thickness measurements rely on passing a sound wave through the 
material being measured.  Not all materials are good at transmitting sound.  
Ultrasonic thickness measurement is practical in a wide variety of materials including 
metals, plastics, and glass.  Materials that are difficult include some cast materials, 
concrete, wood, fiberglass, and some rubber. 

4.3 Range of measurement and accuracy 
The overall measurement capabilities, based on the wide variety of materials, is 
determined by the consistency of the material being measured 
The range of thickness that can be measured ultrasonically depends on the material 
as well as the technique being used and the type of transducer.  Thickness 
measurements can be made from a minimum of 0.010 inch to 100 feet in steel.  
However, the maximum attainable thickness is much less for more attenuative 
materials (materials that absorb sound).  
Accuracy, is determined by how consistent the sound velocity is through the sound 
path being measured, and is a function of the overall thickness of the material.  For 
example, the velocity in steel is typically within 0.5% while the velocity in cast iron 
can vary by 4%. 

4.4 Couplant 
All ultrasonic applications require some medium to couple the sound from the 
transducer to the test piece.  Typically a high viscosity liquid is used as the medium.  
The sound frequencies used in ultrasonic thickness measurement do not travel 
through air efficiently.  By using a liquid couplant between the transducer and test 
piece the amount of ultrasound entering the test piece is much greater. 
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4.5 Temperature 
Temperature has an effect on sound velocity.  The higher the temperature, the slower 
sound travels in a material.  High temperatures can also damage transducers and 
present a problem for various liquid couplants. 
Since the sound velocity varies with temperature it is important to calibrate at the 
same temperature as the material being measured. 

Normal temperature range 
Most standard transducers will operate from 0 F to 180 F. 

High temperature measurements 
Special transducers and couplants are available for temperatures above 180 F up to 
900 F with intermittent contact.  It is necessary to cool the transducer, by submerging 
the transducer in water between readings, when measuring high temperatures. 

Modes and temperature errors 
In addition to errors caused by velocity changing with temperature, some modes 
(measurement techniques) are affected more than others.  For example, dual 
element pulse-echo mode has larger errors due to changes in the temperature of the 
delay line.  However, multi-echo techniques offer temperature compensation help to 
minimize these errors. 

4.6 Measurement Modes 
In this section we will discuss the different measurements modes the FX80 is capable 
of operating in, the transducers required, and the reasons for using specific modes:   

Pulse-Echo Mode (Flaw & Pit detection) – Coating Off (P-E) 
Pulse-echo mode measures from the initial pulse (sometimes referred to as an 
artificial zero) to the first echo (reflection).  In this mode, either an automatic or 
manual zero can be performed depending on the zero probe function setting.  If the 
manual mode has been selected, the transducer is placed on a reference disk, 
located on top of the FX80, and a key is pressed to establish a zero point for the 
particular transducer.  If the Auto Zero feature is enabled, a simple key press will 
perform an electronic zero to establish the same zero point. 
In this mode errors result from surface coatings and temperature variations. 
Since pulse-echo only requires one reflection, it is the most sensitive mode for 
measuring weak reflections (flaws) typically found when measuring heavily corroded 
metals. 

V-Path Correction 
Dual element delay line transducers have two piezoelectric elements mounted at an 
angle on one end of the delay line.  One element is used for transmitting sound, while 
the other element only receives sound.  The two elements and their delay lines are 
packaged in a single housing but acoustically isolated from each other with a sound 
barrier.  This allows the transducer the ability to achieve very high sensitivity for 
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detecting small defects.  Also, the surface of the test material does not have to be as 
flat in order to obtain good measurements. 
Dual element transducers are normally used in pulse-echo mode for finding defects, 
and in echo-echo mode for through coating measurements. 
Dual element delay line transducers are usable over a range starting as thin as 0.025 
inches and up, depending on the material, frequency, and diameter. 
A limitation of dual element delay-line transducers is the V shaped sound path.  
Because the sound travels from one element to another, the time versus thickness 
relationship is non-linear.  Therefore, a correction table in the instruments software is 
used to compensate for this error. 

 
Dual Element Transducer showing V-path of signal 

Searching for small defects 

Dual element delay line transducers are especially useful in searching for small 
defects.  In the pulse-echo mode with high amplifier gain, very small defects can be 
measured.  This is very useful during corrosion inspections overall.  The dual element 
style transducer will find wall deterioration, pits, and any porosity pockets during tank 
and pipeline inspections. 

Echo-Echo Mode – Thru Coat (E-E) 
The echo-echo mode measures between two reflections.  This technique is 
commonly used to eliminate errors from surface coatings and also to make 
measurements in multiple layered materials.  The disadvantage is that two echoes 
are needed which requires a much stronger echo (reflection). 

 
Dual Element Transducer in Echo to Echo mode 

Echo-Echo Verify Mode – Thru-Verify (E-EV) 
The echo-echo verify mode measures between 3 reflections.  Similar to E-E mode, 
this technique is commonly used to eliminate errors from surface coatings and also to 
make measurements in multiple layered materials.  The primary benefit of this mode, 
is that a comparison is made, between the 2nd and 3rd echoes, to verify that a peak 
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jump has not occurred, providing an additional level of confidence to the 
measurement.  The disadvantage is that 3 reflections are needed which requires the 
use of gates with controllable thresholds to adjust for sensitivity over a given 
measurement range. 

 
Dual Element Transducer in Echo to Echo mode 

Pulse Echo Coating Mode – Coating On (PECT) 
A custom hybrid combination mode using properties from the basic modes along with 
a group of special techniques and theoretical wave phenomena’s to measure coating 
and material thicknesses at the same time, while still retaining the ability to locate 
flaws and pits in materials.  Therefore, the best description for this hybrid mode is 
Pulse-Echo Coating mode. 
 
Coating Mode – Coating Only (CT)  

Once again, this is a custom hybrid combination mode using special techniques to 
effectively measure the thickness of coatings that are either adhered to metallic 
surfaces or in standalone form.  In this mode a two point calibration must be 
performed.  If the user will be measuring coating that has been applied to a metal 
surface, the calibration must be performed using coating samples coupled to a metal 
surface when calibrating.  To explain further, a drop of couplant must be applied in 
between the coating samples and metal surface.  If the coating has not been applied 
to a metal surface, the calibration should be performed accordingly. 
 
Pulse-Echo Temperature Compensated Mode – Temp Comp (PETP) 
 
This is a custom mode that combines pulse-echo and electronic zero techniques to 
automatically adjust for temperature changes in the transducer as a result of an 
increasing/decreasing temperature gradient in the test material.  Note:  rough surface 
conditions can have an effect on the overall accuracy in this mode.  If the surface 
condition is in question, the pulse-echo mode should be used in conjunction with 
performing an off block automatic zero as the temperature gradient changes. 
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CHAPTER FIVE 
SELECTING THE MEASUREMENT MODE 

5.1 The setup library 
The FX80 contains 64 user configurable preset locations to store custom setups for 
easy recall.  These setups can be optimized for the user’s specific application needs 
and can also be stored on a PC and transferred bi-directionally using Dakota’s PC 
interface software included with the instrument. 
The setups supplied with the instrument cover some of the more typical applications 
commonly used with this type of instrument.  These setups can be recalled, modified, 
and overwritten to one of 64 setup locations.  Therefore, these factory setups can 
also be considered a good starting point to be modified for custom applications.  The 
PC software includes a default setup file that can be uploaded to the gauge at any 
time to restore factory settings.  However, it is recommended that the user consider 
saving modified setups to an empty location rather than overwriting the factory setups 
in the FX80.  Once again, these factory settings are excellent starting points for 
custom setups. 

5.2 Which mode & transducer do I use for my application?  

High penetration plastics and castings 
The most common mode for these types of applications is pulse-echo.  The FX80 
has been optimized for cast materials.  Cast iron applications require 1 - 5MHz 
frequencies, and cast aluminum requires a 10MHz frequency.   Plastics typically 
require lower frequencies depending on the thickness and make-up of the material.  
Larger diameters offer greater penetration power because of the crystal size, for 
difficult to measure materials. 

Corrosion & Pit Detection in steel and cast materials 
Use pulse-echo mode whenever attempting to locate pits and flaws.  Typically a 
5MHz transducer, or higher, will be used for these types of applications.  Use low 
frequencies for greater penetration and use higher frequencies for better resolution. 
 
Measuring Material & Coatings 
The pulse-echo coating mode should be used when both material and coating 
thickness are required, while still requiring the ability to detect flaws and pits.  A 
special coating style transducer is required for use in this mode.  There are a variety 
of coating transducers in various frequencies available from Dakota. 
 

Thru Paint & Coatings 
Often times, users will be faced with applications where the material will be coated 
with paint or some other type of epoxy material.  Since the velocity of the coating is 
approximately 2.5 times slower than that of steel, pulse-echo mode will induce error if 
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the coating or paint is not completely removed.  By using echo-echo mode, the user 
is able to successfully measure through both, the coating and steel, and completely 
eliminate the thickness of the paint or coating.  Therefore, the steel can be measured 
without having to remove the coating prior to measuring.  Users will often use pulse-
echo mode and echo-echo mode in conjunction when performing inspections on 
coated materials. 
Thru coating measurements require special high damped transducers.  The most 
common transducers are the 3.5, 5, and 7.5MHz hi damped transducers. These 
transducers are suitable for use in both pulse-echo and echo-echo modes. This 
conveniently enables the user to accurately measure overall material thickness using 
the thru Coating mode, and then conveniently switch to pit detection mode without 
changing transducers.  The ¼” 5MHz Hi damped transducer is the most commonly 
used transducer for standard thru coating applications. 
 
Coating Only 
The coating only mode should be used when the application calls for coating 
measurements only and the user is not interested in the thickness of the material the 
coating has been applied to.  This mode can also be used as a standalone coating 
thickness gauge, where the coating has not been applied to another material surface.  
An auto identified coating probe must be attached to the FX80 in order to enable this 
mode. 

Thin materials 
Use pulse echo mode and a high frequency transducer for these types of 
applications.  The most common transducers are the 7.5MHz and 10MHz models 
with extra resolution.  The higher frequencies provide greater resolution and a lower 
minimum thickness rating overall. 

High temperature 
Use and select a special 2.25MHz and 5 MHz High temperature transducer for these 
types of applications.  Both pulse-echo and echo-echo modes will also work for these 
applications.  However, echo-echo mode will eliminate error caused by temperature 
variations in the delay line of the transducer. 

Noisy Material 
Materials such as titanium, stainless steel, and aluminum may have inherent surface 
noise issues.  This is a signal that appears at the surface of the material when using 
a dual element delay line probe.  Select a higher frequency transducer to reduce this 
noise – 7.5MHz and higher for better resolution. 

Restricted access 
Measuring materials with extreme curvatures or restricted access, higher frequencies 
with smaller diameters should be considered.  The smallest diameter uses 3/16” 
crystals with a contact area of .250”.  Custom transducers are available on request. 
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5.3 Factory Setup Chart 
Num Name Comment 1 Gn/AGC Velocity 
1 Enter Custom Name    
2 …    
3 …    
4 …    
5 …    
6 …    
… …    
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CHAPTER SIX 
MAKING MEASUREMENTS 

The steps involved in making measurements are detailed in this section.  The 
following sections outline how to setup and prepare your FX80 for field use. 
An automatic or manual zero must always be performed.  The auto zero is an off 
block electronic zero that does not require a zero reference block.  This will most 
always be the zero option of choice, as it makes the zeroing process very easy and 
convenient to perform.  However, If the manual zero option is enabled, the probe 
zero must be measured on the reference disk (battery disk) attached to the top of the 
instrument.  The zero compensates for variations in the transducer.  In all modes the 
sound velocity must be determined.  The sound velocity is used to convert the transit 
time to a physical length.  The sound velocity can be selected from a material chart in 
the manual, selected from a material list in the FX80, or for greater precision 
determined from a sample of the test material that has been mechanically measured. 
To enter the velocity from a table, look up the material on the chart in the appendix of 
this manual and refer to the section below on Calibration to a Known Velocity.  To 
determine the velocity of a single sample, refer to the Material Calibration section on 
page 56. 
When measuring curved materials, it is more accurate to calibrate from two test 
points, one at the minimum limit of the target thickness and one at the maximum limit.  
In this case the reference disk mounted to the FX80 is not used.  This is called two-
point calibration and is described on page 58. 
 

6.1 Auto Probe Recognition & Selecting the Transducer Type  
The first step in using the FX80 is to plug the transducer into the gauge and power 
the unit up.  The FX80 has a special built-in automatic probe recognition feature that 
will check to see if the probe plugged into the gauge is an auto recognized probe 
type.  If so, the FX80 will display a message indicating the transducer type and ask 
the user for confirmation to use the identified probe.  If the transducer is not an auto 
recognized probe, the FX80 will display a message indicating the transducer type has 
not been recognized, and force the user to select a transducer type from a list of 
transducers according to frequency and diameter.  Whether the transducer is auto 
recognized or selected from a predefined list, the FX80 will recall specific properties 
about the transducer.  Note:  Once the transducer has been selected, the FX80 will 
store and recall this transducer type every time the FX80 is powered on/off.  The type 
will only change if the user physically selects another type from the list, or selects a 
previously saved setup. Therefore, if you have previously gone through this section 
and selected the transducer you are using, proceed to the next section.  Use the 
following steps to select your transducer type.  Note:  If the transducer is not 
identified on power up, be sure the transducer type selected is the same as the 
transducer plugged into the FX80.  Failure to do this will result in erroneous 
measurements: 
 



Dakota NDT 

In this first example the transd

Probe

1) Press the  key o

display a list of optional 

specific transducer, the 

identified probe.  The on

a list is if the user switch

or the FX80 has someh

2) Assuming the FX80 rec

pressed, the FX80 will a

was identified as a spec

thickness, a menu will b

coating thickness displa

3) Press the  and

toggle the coating optio

48 

ducer was automatically identified:

e Automatically Recognized

once to use the identified probe, or 

transducers.  Note:  if the FX80 recognizes

user should always select to use t

nly time an alternative probe should be sele

hed probes following initial power up and re

how identified the probe in error..

cognized the probe and the  key was

advance to a Zero Probe menu.  If the trans

cial transducer capable of measuring coating

be displayed allowing the user the ability to t

ay on/off as follows:

d arrow keys on the left button wh

n on/off.

 to 

s a 

the 

ected from 

ecognition, 

s 

ducer 

g 

toggle the 

heel to 



4) Wipe all couplant from

section that follows. 

In this second example the
select the transducer type f

Se

5) Press the  or

types (by diameter an

6) Press the  a

scroll through the tra

FX80 Ultrasonic Th

49 

m the transducer face and proceed to the P

e transducer was not identified and will force
from a predefined list of transducers: 

lecting the Transducer Type

r keys to display the factory list of tr

nd frequency).

and arrow keys on the left button 

nsducer list until the appropriate type is high

hickness Gauge

Probe Zero

e the user to 

ransducer 

wheel to 

hlighted.



Dakota NDT 

7) Press the  key to s

existing probe screen. 
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O
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performing this calibration p

1) Physically measure an e

the material to be meas

2) Apply a drop of couplan

steady contact with the 

reading is stable and the

display, is fully lit and st

menu items tab.  Press 

key multiple tim

56 

y of a material is unknown.  In this case a sa
s can be used to determine the sound veloc
80 has a one or two point calibration option. 
st suited for linearity over large ranges, as no
r calibrating on high side of the intended me

oint option, minimize overall error.  For exam
(2.54mm) to 1.0” (25.4mm), the user should
ose to 1.0” (25.4mm).  Note:  It’s always han
use in conjunction with the FX80 for calibrat

One Point Calibration

obe zero procedure has been performed prio

procedure.

exact sample of the material or a location di

sured using a set of calipers or a digital micr

nt on the transducer and place the transduce

sample or actual test material.  Be sure tha

e repeatability indicator, in the top left corne

table. Press the key once to activat

the key multiple times to tab right a

mes to tab left until the CAL menu is highligh

ample with 
city.  As 

 The one 
oted above.  
easurement 

mple, if the 
 calibrate on 

ndy to carry a 
tion in the 

or to 

irectly on 

rometer.

er in 

t the 

er of the 

te the 

and the 

hted and 



displaying the subme

arrow keys multiple t

3) Press the a

button wheel to scrol

highlighted. 

4) Press the  key t

5) Press the a

button wheel to scrol

6) Press the and

wheel to scroll the dig

7) Repeat steps 5 & 6 u

8) Press the  ke

screen, or  to

9) Finally, press the 

begin taking readings

FX80 Ultrasonic Th

57 

enu items.  Alternatively, press the and

imes using the left button wheel.

and arrow keys multiple times usi

l through the sub menu items until MATL 1P

o display the Digits Edit Box. 

and arrow keys multiple times usi

l the highlighted value.

arrow keys multiple times using the le

git locations.

until the known thickness value is correctly d

ey to calculate the velocity and return to the 

o cancel the one point calibration.

key to return to the measurement scre

s.

hickness Gauge

d

ng the left 

PT is 

ng the left 

eft button 

displayed.

menu 

een and 



Dakota NDT 

Note:  CHECK YOUR CAL

calibration point.  The thick

thickness.  If the thickness 

At some point there may beco
measurement range.  In this c
the job.  For example, if the m
(6.35mm), the user would per
sample close to .250” (6.35mm
(2.03mm).  When a two point 
and the velocity.  The followin

T

1) Physically measure an e

the material to be meas

2) Apply a drop of couplan

steady contact with the 

reading is stable and the

display, is fully lit and st

menu items tab.  Press 

key multiple tim

58 

LIBRATION!  Place the transducer back on 

kness reading should now match the known 

is not correct, repeat the steps above.

ome a requirement for improved accuracy ov
case, a two point calibration would be most s

measurement range was .080” (2.03mm) to .
rform a one point calibration on a known thic
m), followed by a two point calibration close
calibration is performed, the FX80 calculate
g steps outline this procedure:

Two Point Calibration

exact sample of the material or a location di

sured using a set of calipers or a digital micr

nt on the transducer and place the transduce

sample or actual test material.  Be sure tha

e repeatability indicator, in the top left corne

table. Press the key once to activat

the key multiple times to tab right a

mes to tab left until the CAL menu is highligh

the 

ver a smaller 
suited for 
250” 

ckness 
 to .080” 

es the zero 

irectly on 

rometer.

er in 

t the 

er of the 

te the

and the 

hted and 



displaying the subme

arrow keys multiple t

3) Press the a

button wheel to scrol

highlighted. 

4) Press the  key t

5) Press the a

button wheel to scrol

6) Press the and

wheel to scroll the dig

7) Repeat steps 5 & 6 u

8) Press the  ke

screen, or  to

9) Finally, press the 

begin taking readings

FX80 Ultrasonic Th

59 

enu items.  Alternatively, press the and

imes using the left button wheel. 

and arrow keys multiple times usi

l through the sub menu items until MATL 2P

o display the Digits Edit Box. 

and arrow keys multiple times usi

l the highlighted value.

arrow keys multiple times using the le

git locations.

until the known thickness value is correctly d

ey to calculate the velocity and return to the 

o cancel the one point calibration.

key to return to the measurement scre

s.

hickness Gauge

d

ng the left 

PT is 

ng the left 

eft button 

displayed. 

menu 

een and 



Dakota NDT 

Note:  CHECK YOUR CAL

calibration point.  The thick

thickness.  If the thickness 

Basic Material Type 
If the material velocity is unkn
material, the user may opt to c
approximate velocity values a
note that these velocities will n
being tested.  Use these value
the steps below to select a ba

Selec

1) Press the  key o

key multiple tim

tab left until the CAL me

Alternatively, press the

left button wheel. 

2) Press the and

button wheel to scroll th

60 

LIBRATION!  Place the transducer back on 

kness reading should now match the known 

is not correct, repeat the steps above.

nown, and a sample thickness cannot be tak
choose a basic material type from a list with

according to various material types.  It’s impo
not always be an exact representation of the
es only if a close approximation is acceptab
asic material type:

cting a Basic Material Type

once to activate the menu items tab.  Press 

mes to tab right and the  key multiple

enu is highlighted and displaying the subme

and arrow keys multiple times u

d  arrow keys multiple times using 

hrough the sub menu items until MAT is high

the 

ken from the 
h 
ortant to 
e material 
le.  Follow 

the 

e times to 

enu items.  

using the 

the left 

hlighted.



3) Press the  key t

4) Press the a

button wheel to scrol

is highlighted. 

5) Press the  key t

items with the new m

6) Finally, press the 

begin taking readings

To calibrate the FX80 for a 
thicknesses, please refer to
(CT) for a complete explan

FX80 Ultrasonic Th

61 
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CHAPTER SEVEN 
USING THE DISPLAY OPTIONS 

A key feature of the FX80 is the ability to toggle between four different display 
options; Digits, RF, RECT and B-Scan.  All views provide a digital readout of base 
material and coating thickness measurements, while also displaying the alarm 
tolerances, if active.  A key feature of the FX80 is the waveform display.  The 
waveform is a graphical representation of the sound reflections returning to the 
transducer.  Consider standing at the base of a canyon and screaming “Hello There”.  
After a brief delay, you will here multiple echoes, “Hello There’s” repeated back to 
you.  The waveform display shows the amplitude of the signal received on the vertical 
(Y) axis and time (shown in units of thickness) on the horizontal (X) axis.  The 
waveform display is very useful for viewing and adjusting the location of the gates.  
The gates are typically used to eliminate potential surface noise by adjusting the 
starting point in single echo modes, for multi echo measurement modes, as well as to 
adjust the threshold (sensitivity) in either mode.  The waveform display is also very 
useful for locating pits and internal flaws in materials. 
 
The B-Scan display is also very useful when scanning surfaces and viewing the cross 
section of the test material.  It provides a convenient way of visually profiling, or 
drawing a picture of, the blind surfaces during a scan.  The B-Scan display is also 
equipped with a scan bar representing the overall thickness.  The scan bar gives the 
user a visual indication when a flaw or defect passed over during the scan process.  
The scan bar will deflect off of the defect and return back to the overall thickness.  
Visually, this is much easier to notice than watching for changes in the digital value 
displayed.  The scan bar has also been included in the large digits display mode for 
the same purpose. 
 
Note:  The following chapter outlines some of the fine adjustment features of the 
FX80.  The FX80 has four different display options (RF A-Scan, Rectified A-Scan, 
B-Scan, and Large Digits).  We’ll take a better look at these options in this chapter.   
Note:  In order to recall and use the new adjustments made to the FX80 at a later 
time, the user must save the modified settings in one of the setup locations prior to 
powering off the unit.  Refer page 169 for more information on setups. 
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Options
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wheel.
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l through the sub menu items until VIEW is 
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7.3 Adjusting the display 
This section will cover the procedures for adjusting the viewable range, or area, of 
the display, in terms of thickness.  A basic overview of this section would be as 
follows:  Suppose we had a 50” widescreen television set.  Assume that you’re 
watching the television for rest of this explanation.  The left side of the television 
screen is considered the Delay for all view options other than B-Scan.  In B-Scan 
view, it’s called B-Start.  Therefore, Delay (B-Start) are identical, with the exception 
of the terminology used, and represent the left side of the television screen. 
The right side of the television screen is considered the Range + Delay, in all view 
options with the exception of B-Scan, once again.  In B-Scan view, it would be 
considered B-Depth + B-Start.  Therefore, the following should be considered:  
Delay (B-Start) + Range (B-Depth) = right side of the screen, depending on what 
view option is active. 
Now, by adjusting the left and right side of the television screen, to control the 
viewable area/range, we can zoom in and out of any part of the 50” screen we’d like, 
and focus on only the specific areas of the screen we need to.  Therefore, if I am 
measuring a part, and am only interested in viewing the thickness range/area from 
.500” – 1.0”, and I’d like to zoom in a bit to get a close up look at things, I’d set my 
Delay (B-Start) to .500” and my Range (B-Depth) to .500”.  This would make the left 
side of my screen start at .500”, and the right side of the screen at 1.0”. 

Setting the Delay (B-Start) 
The Delay (B-Start) represents the left side of the display, and can be adjusted to 
start at any thickness value within the overall range of the FX80.  The value the Delay 
(B-Start) is set too, is the minimum thickness value that will be displayed on the 
screen. 
Note:  Once the delay is set, it will remain the same for the views:  Digits, RF, RECT.  
However, in B-Scan view, the B-Start is an independent setting from Delay, and allow 
the user to store two independent settings respectively. 
 
The procedures to adjust the Delay (B-Start) are outlined below: 
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Delay (B-Start) using the Hot Menu
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and adjust the gain from the tabbed menus. 
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lower amplitudes.  This will all
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7.6 Understanding the features of the Gate 
Important:  It is recommended to spend some time in this section.  The sections that 
follow are procedures for using the features associated with the Gates, in some way.  
There are 3 gates in the FX80, and as a result, operating and setting them up can 
become somewhat convoluted, to say the least.  However, a thorough understanding 
of the functionality presented in this section, will reveal how easy they actually are to 
operate overall.  The following diagrams illustrate the features of all 3 gates, 
according to the measurement mode selected: 
Note:  This is a general overview and should be referred to in conjunction with the 
detailed feature sections that follow. 
 

Modes # Gates Gate # Start HoldOff Width Threshold

PE 1,2,or 3 1 √ √ √
2 √ √
3 √ √

PECT 1,2,or 3 1 √ √ √
2 √ √
3 √ √

PETP 1,2,or 3 1 √ √ √
2 √ √
3 √ √

EE 2 1 √ √
2 √ √ √
3

EEV 3 1 √ √
2 √ √
3 √ √

CT None None None None None None  
Diag. 1 Gate Features vs Modes 

 
In diagram 1, the gates have been associated with the measurement modes, along 
with the features available to every gate.  For example, echo-echo mode (EE) has 2 
gates available, while echo-echo verify (EEV) has 3.  These gates have been 
designed to work in order, from 1 to 3, and cannot be used any other way.  
Therefore, the user must be using gate 2 before they can activate and use gate 3.  
Note:  Gate 1 is on at all times, as a gate must be activated to get a measurement.  
Each gate has a given set of features to fine adjust the settings of the gate.  Let’s 
have a look at the feature set: 
Start (Gate1):  This feature is only available to gate 1, and determines the start value 
of the left side of the gate.  For example, if there’s a great deal of noise from the initial 



FX80 Ultrasonic Thickness Gauge 

87 

pulse, or in the material, the gate can be moved to the right of the noise and block 
the unwanted noise.  Gates 2 and 3 will automatically start from the end of gate 1, or 
from a detection found inside of the boundaries of gate 1.  Therefore, we use a hold-
off delay as a start feature for gates 2 and 3.  See Diagram 2. 
Hold-Off:  The hold-off is the starting point of the left side of gates 2 & 3, and is used 
only if a detection is found inside the previous gate.  It should be considered a delay 
from the detection point of the previous gate.  When the hold-off is off, or 0, the gate 
will start at the point of detection from the previous gate.  As the value of the hold-off 
is increased, it is further delaying the start of the gate to the right of the detection of 
the previous gate.  Note:  Although we’ve used the terminology of hold-off for gate 3, 
it is actually a “hold-back” from the detection of the second echo.  Therefore, as the 
value is increased, the “hold-back” moves closer to the second detection.  It’s just the 
opposite of the operation of gate 2 hold-off.  See diagram 2. 
Width:  The width determines the physical length of the gate.  Therefore, the width – 
start (hold-ff) equals the length of the gate, as the start (hold-off) value is not equal to 
zero.  If no detection is located inside the boundaries of a gate, the width value is 
used to start the next available gate.  Key point:  When the width is activated for a 
gate, giving it a value, the next available gate is also activated.  Therefore, activating 
width1 of gate1, activates gate2, and activating width2 of gate2, activates gate3.  See 
diagram 2. 
Thresh:  The threshold controls the level of sensitivity of the signal amplitude 
required to trigger a detection, or measurement.  It is represented by the distance 
from the baseline, and displayed as the vertical position of a gate.  The further the 
vertical position is from the baseline, the less sensitive the threshold is, and visa 
versa.  This allows the user to have further control over the size of the defects 
considered critical, or the ability to get a detection, from the opposite surface, in very 
attenuative materials.  This feature is used in conjunction with gain.  Increasing the 
threshold has a similar effect of decreasing the gain, and visa versa. 
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Activating the gates: 
 Automatically:  The ga

mode is selected.  Gate
have been internally se
the Thru Coat (E-E) op
automatically be activa
common applications.  
settings, which will be f

 
 Manually:  The gates c

Tabbed menus.  For ex
PETP) had been select
from the factory setup. 
and utilize more than o

  

          Tabbed Me
 
 
 
 
 

 

88 

ates are automatically activated, when a me
e1 is active in all measurement modes.  The
etup at the Dakota factory.  Therefore, if the 
ption, an internal setup will be loaded, and 2

ated.  This setup will work fine for the majorit
The user has the ability to fine adjust the ga

further explained in the sections that follow. 

 

can also be activated manually by using the
xample:  If any of the pulse echo modes (PE
ted in diagram 1, only gate 1 will have been
 However, the user may have a requiremen

one gate, depending on the application. 

     
enu                       Hot Menu 

 
 
 

easurement 
ese modes 
user selects 

2 gates will 
ty of all 
ates 

 Hot or 
E, PECT, 
n activated 
nt to activate 

 



FX80 Ultrasonic Thickness Gauge 

89 

7.7  Gates 
The FX80 is equipped with 3 gates, as explained in the previous section.  One gate is 
active at all times in every measurement mode, with the exception of coating mode.  
These gates are full featured and completely adjustable.  They can be fine tuned by 
the user to accommodate a variety of application scenarios.  Diagram 1 in the 
previous section outlines the gates and features available for all measurement 
modes.  Refer to the previous section for additional information.  These features are 
described in more detail below: 
 
Note:  In order to adjust the gates they must be activated.  The gates are 
automatically activated depending upon the measurement mode selected.  If a gate 
is inactive, it will be grayed out in the hot and tabbed menus.  The explanations that 
follow, assume that the proper measurement mode has been selected.  Refer to 
page 44 for more information on selecting measurement modes. 
 
Gate 1 
Is used in all measurement modes, and has the following features assigned to it; 
start, width, and threshold.  A gate can be used to overcome a great deal of 
application scenarios.  Surface noise, for instance, close to the initial pulse can cause 
the erroneous measurements as the transducer receives reflections from the noise.  
By adjusting the start position of the gate, the noise can be blocked and eliminated.  
This is typical in aluminum, stainless steel, and titanium.  This can also be a function 
of using a low frequency transducer, which are known to be inherently noisy off the 
initial pulse.  The start feature of the gate is also used in multiple echo modes to 
control measurements between 2 or more echoes.  As we saw in previous section, 
the threshold can be used to control the sensitivity level, and used in combination 
with the width, control the sensitivity over a specific range. 
 
Gate 2 & 3 
These gate options will most commonly be used for multiple echo measurement 
modes, to measure between 2 or more echoes (E-E and E-EV).  They are also handy 
to use in a stand pulse echo mode, to create a pseudo time corrected gain feel.  As 
the thickness of the material increases, the signal amplitude of the reflection 
decreases.  Why not just turn up the gain?  Well, this is certainly something to 
consider, but is not always the best answer.  As the gain is increased, the noise level 
is also increased.  At some point, increasing the gain provides little or no benefit to 
the quality of the signal, and the additional noise introduced makes things worse.  By 
activating another gate, optimizing the gain level, setting the thresholds, and 
adjusting the widths of the gates to cover specific thickness ranges, a tough 
application might not be so bad after all.  These gates have the following features set 
assigned to them; holdoff (delay), width, and threshold. 
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Example of Surface or Transducer Noise 

 

                            Noise                Blocked 

 
 
The diagrams above illustrate a typical surface noise condition.  Refer to the Noise 
diagram:  (A) refers to the noise in front of the actual back wall signal (C).  Notice the 
start position of the gate.  As a result, the FX80 is detecting on the noise (A) as 
shown at point (B).  However, the true measurement should be taken at point (C).  
Given the start, threshold, and gain levels, the amplitude from the noise is sufficient 
enough to cause the FX80 to detect, or measure the noise rather than the true back 
wall thickness (C).  Therefore, the FX80 is making an incorrect reading at point (B). 
Now refer to the Block diagram.  The horizontal line at the top of (D), is GATE1.  The 
start of GATE1 has been moved just beyond the noise (A) to block the noise and 
detect on the correct signal (C).  Note: the FX80 will only detect on signals that are 
located inside the dimensions of GATE1 (B).  Therefore, the FX80 cannot see (A) at 
all, with respect to the starting point of (B).  Also notice, the position of the threshold 
level with respect to the baseline (D), which represents the sensitivity setting of the 
threshold.  Extreme sensitivity is indicated by the bottom of the range (D) at the 
baseline, and less sensitivity indicated by the top of the range at (D).  Therefore, the 
vertical height of GATE1 from the baseline, is the threshold level.  The threshold level 
can be increased to decrease sensitivity, or visa versa. 
If the threshold level was increased in the Noise diagram, so that the vertical position 
of GATE1 was higher than the amplitude of the noise (A), the FX80 would have 
detected on the true back wall (C).  Alternatively, if the gain level was decreased, the 
signal amplitude of the noise (A) would have decreased below the threshold level, 
and the FX80 would have also detected the true back wall (C).  This example brings 
all the fine adjustments into consideration, and demonstrates the versatility of having 
a fully functional scope rather than a basic digital thickness gauge. 
 
The procedures to adjust all of the features associated with the Gates are outlined 
below: 
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mode button on the keypad.  The FX80 has been programmed to identify the modes 
available to a specific transducer. 
 
When configuring the FX80 for specific thru paint applications, all of the scope 
parameters will potentially be needed.  The delay, range, gain (AGC), thresholds, 
gates, and hold-offs will be subject to change.  For this reason, they have all been 
added to Hot Menu fields located directly beneath the A-Scan display for quick and 
easy access.  Note:  Once the values of the fields have been changed or modified, 
these changes must be saved to a setup location prior to powering the FX80 off.  
Failure to do so will result in losing your changes.  Refer to page 169 for 
additional information on setups. 
 

 

        THRU-PAINT (INCORRECT)        THRU-PAINT (CORRECT) 
 
Refer to the incorrect diagram above.  Point (A) represents the detection on the first 
back wall echo.  The true, second back wall, reflection should be detecting at point 
(D).  However, the hold-off (C) is setup incorrectly and the FX80 is detecting the ring 
down noise of the transducer, on the first reflection, rather than the true second back 
wall reflection shown at (D). 
Before we look at the diagram with the correct configuration, let’s consider all of our 
options on how to fix the problem beforehand.  Our delay and Range will simply 
change the view options of the screen – not needed in this example.  Will a gain 
(AGC) or threshold adjustment fix the problem?  Unfortunately not.  Why?  Notice 
the amplitude of the cycle just to the left of (B).  If we tried to increase the threshold 
level above the height of the cycle, we would lose our detection for both echoes 
resulting in no reading at all.  If we decrease our gain (AGC), reducing the signal 
amplitudes, we would also lose our detection of both back wall echoes. 
Notice that the amplitude of the cycle just to the left of (C).  The amplitude of the 
cycle, at (C), is less than the amplitude of the cycle at (B), in terms of overall height.  
If we decreased our gain (AGC), we would lose the first cycle (C) long before losing 
the second cycle (B).  Therefore, adjusting the gain (AGC) or threshold levels will 
not help us in this example.  Our final option is adjusting the GATE2 hold-off, shown 
at point (C) in the incorrect diagram, to point (B) in the correct diagram.  If we adjust 
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the GATE2 hold-off further to the right of the first reflection, the ring down noise from 
the first back wall echo no longer interferes with the true detection (D), shown in the 
correct diagram. 
The adjustment considerations in the example above will typically be used for all thru 
paint applications respectively.  In some applications the hold-off may be sufficient, 
while a gain (AGC) or thresholds adjustment will solve the problem.  A similar 
process of elimination should be considered for all thru paint applications.
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9.3 Zero Coating 
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ess is not correct, repeat the steps above.

oating Measurement (CT)
e’ve discussed how to setup and use the coa
material thickness for flaw and pit detection
e used for general coating measurements.  
ed Coating (CT) and can be enabled using t
previous section above.

T) mode is enabled, a two point calibration o
ed.  This is to ensure linearity over the coatin
e achieved.  Important note:  If coating mea
applied to a metal surface, the calibration mu

samples coupled to a metal surface.  Howe
s a standalone material, the calibration mus

g Calibration (CT)

emonstrate the two point coating calibration
s a coating thickness range of .040” - .120” 

carry a set of mechanical calipers to use in 
n in the field:

hickness Gauge

een and 

on the 

the known 

ating feature 
.  The FX80
This 

the same 

on the coating 
ng 
asurements will 
ust be done in 
ever, if the 
st be performed 

n procedure.  
(1 – 3 mm) as 

conjunction 
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O

Note:  Use the maximum c

1) Physically measure the 

possible to the maximum

of calipers or a digital m

Very Important:  If coating

applied to a metal surface, 

with the samples coupled to

measured as a standalone 

same way.

2) Apply a drop of couplan

steady contact with the 

that the reading is stabl

of the display, is fully lit 

the menu items tab.  Pr

the  key multiple

and displaying the subm

arrow keys multiple time

110 

One Point Calibration

coating sample for the one point calibration f

thicker of the two samples of coating, as clo

m expected coating measurement range, us

micrometer.

g measurements will be made with the coatin

the calibration must be done in the same m

o a metal surface.  However, if the coating w

material, the calibration must be performed

nt on the transducer and place the transduce

thicker of the two coating and samples fist. 

e and the repeatability indicator, in the top l

and stable. Press the key once to 

ress the key multiple times to tab rig

e times to tab left until the CAL menu is hig

menu items.  Alternatively, press the a

es using the left button wheel.

first.

ose as 

sing a set 

ng 

manner, 

will be 

d the 

er in 

 Be sure 

eft corner 

activate 

ght and 

hlighted 

and



3) Use the an

button wheel to scrol

highlighted. 

4) Press the  key t

5) Press the a

button wheel to scrol

6) Press the and

wheel to scroll the dig

7) Repeat steps 5 & 6 u

8) Press the  ke

screen, or  to

9) Finally, press the 

begin taking readings
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nd arrow keys multiple times using

l through the sub menu items until COATIN

o display the Digits Edit Box. 

and arrow keys multiple times usi

l the highlighted value.

arrow keys multiple times using the le

git locations.

until the known thickness value is correctly d

ey to calculate the velocity and return to the 

o cancel the coating one point calibration.

 key to return to the measurement scre

s.

hickness Gauge

g the left 

G 1PT is 

ng the left 

eft button 

displayed.

menu 

een and 
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T

Note:  Use the minimum co

1) Physically measure the 

as possible to the minim

set of calipers or a digita

Very Important:  If coating

applied to a metal surface, 

with the samples coupled to

measured as a stand alone

same way. 

2) Apply a drop of couplan

steady contact with the 

the reading is stable and

the display, is fully lit an

menu items tab.  Press 

key multiple tim

displaying the submenu

arrow keys multiple time
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Two Point Calibration

oating sample for the two point calibration.

thinner of the two samples of the coating, a

mum expected coating measurement range,

al micrometer.

g measurements will be made with the coatin

the calibration must be done in the same m

o a metal surface.  However, if the coating w

e material, the calibration must be performed

nt on the transducer and place the transduce

thinner of the two coating and samples.  Be

d the repeatability indicator, in the top left co

nd stable. Press the key once to ac

the  key multiple times to tab right a

mes to tab left until the CAL menu is highligh

u items.  Alternatively, press the and

es using the left button wheel.

as close 

 using a 

ng 

manner, 

will be 

d the 

er in 

e sure that 

orner of 

tivate the 

and the 

hted and 



3) Use the an

button wheel to scrol

highlighted. 

4) Press the  key t

5) Press the a

button wheel to scrol

6) Press the and

wheel to scroll the dig

7) Repeat steps 5 & 6 u

8) Press the  ke

screen, or  to

9) Finally, press the 

begin taking readings

Note:  CHECK YOUR C

calibration points.  The c

thickness values of each

steps above.
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nd arrow keys multiple times using

l through the sub menu items until COATIN

o display the Digits Edit Box. 

and arrow keys multiple times usi

l the highlighted value.

arrow keys multiple times using the le

git locations.

until the known thickness value is correctly d

ey to calculate the velocity and return to the 

o cancel the coating one point calibration.

key to return to the measurement scre

s.

CALIBRATION!  Place the transducer back 

coating thickness readings should now matc

h sample.  If the thickness is not correct, rep

hickness Gauge

g the left 

G 2PT is 

ng the left 

eft button 

displayed.

menu 

een and 

on both 

ch the known 

peat the 
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CHAPTER TEN 
ADDITIONAL FEATUR

10.1 Auto Find 
The FX80 is equipped with 
back wall echo that is not c
the FX80 is currently setup
measuring material thickne
and display it digitally.  How
views, and incorrectly in the
and Width accordingly. 
The AUTO FIND feature is 
and bring the waveform sig
small adjustments to the ra
procedure to use the AUTO

1) Press the  ke

key multiple

to tab left, until the U

items.  Alternatively, 

using the left button w

2) Use the an

button wheel to scrol

highlighted.
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RES OF THE FX80 

a very handy feature for locating the detect
currently in the viewable region of the display
p with a delay of 0.0” and a width of 1.0”, and
ess of 2.5”.  The FX80 will make the correct 
wever, the waveform will not show up at all i
e B-Scan view without adjusting the range o

a convenient way to let the FX80 find the d
gnal into view automatically.  The user can th
ange once the signal is displayed on the scre
O FIND feature is outlined below: 

Using Auto Find

ey once to activate the menu items tab.  Pre

 times to tab right, and the key mul

TIL menu is highlighted and displaying the s

press the and arrow keys multip

wheel.

nd arrow keys multiple times using

l through the sub menu items until AUTO F

tion point of a 
y.  Suppose 
d the user is 
measurement 
in both A-Scan 
of the Delay

detection point 
hen make 
een.  The 

ess the 

ltiple times 

submenu 

ple times 

g the left 

IND is 
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3) Place the transducer on

4) Press the  key to d

width values”.

5) Press the  key t

the waveform into view.

10.2 High Speed Scan 
The High Speed Scan feature
maximum of 140Hz with a hig
feature enables a user to mak
material, while still maintaining
scanned area or region.  This 
alarm limits features to dynam
used to provide a better repre
at a faster rate repetition rate.
The procedure to use the SCA

1) Press the  key o

key multiple tim

tab left until the UTIL m

116 

n the test material and obtain a reading.

display the confirmation dialog box “set dela

to automatically adjust the display settings a

.

e of the FX80 increases the overall repetition
h speed screen refresh rate of 25 times a s

ke scanned passes over an arbitrary length 
g a reasonable representation of thickness o
feature can be used in conjunction with Hig

mically keep track of both values.  The featur
esentation of the area scanned, by taking mo

AN MODE feature is outlined below:  

Using the Scan Mode

once to activate the menu items tab.  Press 

mes to tab right and the key multiple

enu is highlighted and displaying the subme

y and 

and bring 

n rate to a 
econd.  This 
of the test 
over the 
gh and Low 
re is typically 
ore readings 

the 

e times to 

enu items.  



Alternatively, press th

left button wheel.

2) Use the an

button wheel to scrol

highlighted.

3) Use the and 

to toggle the SCAN M

4) Press the  ke

10.3 Alarm Mode 
The Alarm Mode feature o
tolerances, or limits, for a p
used for a variety of applica
specifications.  There are tw
ALARM LOW and ALARM
and utilize only one of the l
requirements.  The procedu

FX80 Ultrasonic Th

117 

he and arrow keys multiple time

nd  arrow keys multiple times using

l through the sub menu items until SCAN M

arrow keys multiple times on the right b

MODE on/off.

ey to return to the measurement screen.

of the FX80 provides the user with a method
particular application requirement.  This feat
ations to verify the material is within the man
wo limits, or alarm values, that can be setup

M HIGH limits.  However, the user may choo
imit values, depending on their specific app
ures to use the ALARM MODE feature are 

Toggle Alarm (on/off)

hickness Gauge

es using the 

g the left 

MODE is 

button wheel

d of setting 
ure may be 
nufacturer 
p in the FX80 – 
se to activate 
lication 
outlined below:
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1) Press the  key o

key multiple tim

to tab left, until the UTIL

items.  Alternatively, pre

using the left button whe

2) Use the and

button wheel to scroll th

highlighted.

3) Use the and 

to toggle the ALARM on

4) Continue on to the next 

Sett

1) Assuming the ALARM i

multiple times using the

items until ALARM LOW

PPPPPPPPPPPPPPPPPPPPPPPPPPrerereeerreerererrerererrer ssssssssss tttttttttttttttttttttttthhhhhhhhhh
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once to activate the menu items tab.  Press 

mes to tab right, and the key multip

L menu is highlighted and displaying the sub

ess the and arrow keys multiple

eel.

arrow keys multiple times using th

hrough the sub menu items until ALARM is 

arrow keys multiple times on the right butt

n/off/audible.

section “Setting the Alarm Low Limit”.

ting the Alarm Low Limit

     

is ON, the and arrow ke

e left button wheel to scroll through the sub m

W is highlighted. 

uuuuuuuuuuuuuuuuuuuuuuuu itiiiittiiiitttititittiitittiiiii emmmmemememeemmmmememememmmmemememmmmmmmmmms sssssssssssssssssssssssssssssssssssssssssssssssssssssss

is ss ss ss sssssssssssssssssssssss hihhhhhhhhhhhhhhhhhhhhhhh g tedddddddddddddddddddddd anaaaaaaaaaaaaaaaaaaa

the 

le times 

bmenu 

 times 

he left 

ton wheel

eys 

menu 



2) Press the and 

wheel to scroll the va

proceed to step 7. 

3) Alternatively, press 

4) Press the a

button wheel to scrol

5) Press the and

wheel to scroll the dig

6)  Repeat steps 4 & 5

7) If only one limit will b

measurement screen

outlined above to set

10.4 Differential Mode
The Differential Mode of th
value, according to what th
difference from the nomina

FX80 Ultrasonic Th
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arrow keys multiple times on the right

alue.  When the correct alarm value is being

     

the  key to display the Digits Edit Box

and arrow keys multiple times usi

l the highlighted value.

arrow keys multiple times using the le

git locations.

until the ALARM LOW value is correctly dis

e used, press the key to return to t

n and begin taking readings.  Otherwise, rep

t the ALARM HIGH limit.

e
he FX80 provides the user with the ability to
e expected thickness should be, and measu

al value entered.  This feature is typically use

hickness Gauge

t button 

 displayed, 

x.

ng the left 

eft button 

splayed.

the 

peat the step 

o set a nominal 
ure the +/- 
ed in QA 
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incoming inspections on pipes
enable and enter the nominal 

To

1) Press the  key o

key multiple tim

to tab left, until the UTIL

items.  Alternatively, pre

using the left button whe

2) Use the and

button wheel to scroll th

highlighted.

3) Use the and 

to toggle the DIFFEREN

DIFFERENTIAL.

4) Continue on to the next 

Sett

120 

s, plate stock, coils, etc.  The steps below o
value to use this feature:

ggle Differential (on/off)

once to activate the menu items tab.  Press 

mes to tab right, and the key multip

L menu is highlighted and displaying the sub

ess the and arrow keys multiple

eel.

arrow keys multiple times using th

hrough the sub menu items until DIFFEREN

arrow keys multiple times on the right butt

NTIAL on.  A value will appear to the right o

section “Setting the Differential Value”.

ting the Differential Value

utline how to 

the 

le times 

bmenu 

 times 

he left 

TIAL is 

ton wheel

f 



1) Assuming DIFFEREN

to the right of the DIF

Digits Edit Box.

2) Press the a

button wheel to scrol

3) Press the and

wheel to scroll the dig

4) Repeat steps 2 & 3 u

5) Press the  ke

menu screen.

6) Finally, press the 

begin taking readings

10.5 Brightness
The FX80 is equipped with 
optimize battery life.  It has
representing the brightest s
outlined below: 

FX80 Ultrasonic Th
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NTIAL has been enabled and a value is bei

FFERENTIAL label, press the  key to d

and arrow keys multiple times usi

l the highlighted value.

arrow keys multiple times using the le

git locations.

until the DIFFERENTIAL value is correctly d

ey to set the DIFFERENTIAL value and retu

key to return to the measurement scre

s.

a brightness feature to adjust the display vi
 an arbitrary scale with a values from 1-20, 

setting.  The procedures for adjusting the br

hickness Gauge

ng displayed 

display the 

ng the left 

eft button 

displayed.

urn to the 

een and 

isibility and 
with 20 

rightness are 
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A

1) Press the  key o

key multiple tim

tab left until the DISP m

items.  Alternatively, pre

using the left button whe

2) Use the and 

to scroll the BRIGHTNE

3) Finally, press the 

begin taking readings. 

10.6 Color
The FX80 has a variety of dis
look and feel of the according 
the COLOR, are outlined belo

Se
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Adjusting Brightness

once to activate the menu items tab.  Press 

mes to tab right and the key multiple

menu is highlighted and displaying the subme

ess the and arrow keys multiple

eel.

arrow keys multiple times on the right butt

ESS value. 

key to return to the measurement screen

play color options to select from.  These wil
 to the users preference.  The procedures fo

ow:

electing a Color Scheme

the 

e times to 

enu 

 times 

ton wheel

n and 

l change the 
or changing 



1) Press the  ke

key multiple

tab left until the DISP

items.  Alternatively, 

using the left button w

2) Use the an

button wheel to scrol

highlighted. 

3) Press the  key t

4) Press the a

button wheel to scrol

is highlighted. 
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ey once to activate the menu items tab.  Pre

 times to tab right and the key mult

P menu is highlighted and displaying the sub

press the and arrow keys multip

wheel.

nd arrow keys multiple times using

l through the sub menu items until COLOR

o display a list of the color scheme options.

and arrow keys multiple times usi

l through the material list until the appropria

hickness Gauge

ess the 

tiple times to 

bmenu 

ple times 

g the left 

is 

ng the left 

ate material 
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5) Press the  key, foll

existing color scheme w

6) Finally, press the 

begin taking readings. 

10.7 DIM
The FX80 has a built-in DIM fe
has adjustable time durations
draw reduced.  The timer is co
and is only activated when the
set for.  This feature does not 
way.  However, if the gauge is
for 5 minutes, the FX80 will di
procedures for adjusting the D

1) Press the  key o

key multiple tim

tab left until the DISP m

items.  Alternatively, pre

using the left button whe

124 

lowed by pressing the key to overw

with the selected scheme. 

key to return to the measurement screen

eature to manage power more effectively.  T
, until the power of the display is dimmed an
onstantly reset while the user is making mea
e gauge is idle for the duration of time the D
override the preset 5 min idle power off fea

s turned on, set for a DIM of 120sec, and the
im in 2 minutes, then power off in 5 minutes
DIM time are outlined below: 

Setting a DIM time

once to activate the menu items tab.  Press 

mes to tab right and the key multiple

menu is highlighted and displaying the subme

ess the and arrow keys multiple

eel.

write the 

n and 

This feature 
nd current 
asurements, 

DIM value is 
ature in any 
en left idle 

s.  The 

the 

e times to 

enu 

 times 



2) Use the an

button wheel to scrol

3) Press the and 

wheel to scroll the DI

4) Finally, press the 

begin taking readings

10.8 Damping
The FX80 has a built-in dam
receiver.  This enables the 
better signal quality at vario
300, 600 and 1500 ohms.  
impedance setting, as follow

S

1) Press the  ke

key multiple

to tab left, until the TU
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nd arrow keys multiple times using

l through the sub menu items until DIM is hi

arrow keys multiple times on the right

IM time. 

key to return to the measurement scre

s.

mping feature to control the impedance inpu
user the ability to match and optimize the tr

ous frequencies.  The available settings are 
The procedures below outline the steps for 
ws:

Setting the Damping Value

ey once to activate the menu items tab.  Pre

 times to tab right, and the key mul

UNE menu is highlighted and displaying the

hickness Gauge

g the left 

ighlighted.

t button 

een and 

ut of the 
ransducer for 
50, 75, 100, 
selecting an 

ess the 

ltiple times 

e submenu 
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items.  Alternatively, pre

using the left button whe

2) Use the and

button wheel to scroll th

highlighted.

3) Use the and 

to scroll through the DA

the right of the DAMPIN

4) Finally, press the 

begin taking readings.

10.9 Graphics Options (
We’ve added a couple of grap
customer requests we’ve rece
cosmetic items, and do not ch

RECT Wave: 

The rectified wave feature, is 
provides the user the following

Outline – Draws the unfilled o

126 

ess the and arrow keys multiple

eel.

arrow keys multiple times using th

hrough the sub menu items until DAMPING

arrow keys multiple times on the right butt

AMPING values until the correct value is disp

NG menu item.

key to return to the measurement screen

look & feel) 
phic interface features to the FX80 , accomm
eived in the past.  These features only serve
hange the functionality of the FX80 in any wa

only functional when using RECT wave view
g display options:

outline of the waveform.

 times 

he left 

is 

ton wheel

played to 

n and 

modate 
e as 
ay.

w, and 



 
Filled – Draws a filled vers

 
Detect Mark: 
 
The detect mark is another
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ion of the waveform. 

     

r look and feel option for displaying the dete

hickness Gauge 

 

 

ction indicator. 
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10.10 Graticule (A-Scan 
The graticule markers in the b
measurement references for d
options for the user to select a
graphics preference or ‘look a
outline below: 
 
 

128 

 

    

     

   

 

Background) 
background of the A-Scan waveform area pr
depth/thickness versus amplitude.  There ar
an A-Scan background grid/segments to sat
and feel’.  The procedure to select one of the

  

 

rovide 
re multiple 
tisfy their 
e options is 



                   P

D

S

1) Press the  ke

key multiple

tab left until the DISP

items.
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Points                                  Line 

   

Dots                                       Mix

Selecting Graticule Option

ey once to activate the menu items tab.  Pre

 times to tab right and the key mult

P menu is highlighted and displaying the sub

hickness Gauge

ess the 

tiple times to 

bmenu 
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2) Use the  and 

items until GRATICULE

3) Use the  and 

4) Once the desired “look 

to the measurement scr

10.11 Polarity 
The FX80 is equipped with an
purpose of detection.  The pha
signal returning from the test m
being used, and the user has 
measure very thick materials. 
that it falls below the threshold
peak jump represents a shift o
measurements.  The material 
Refer to the diagram below: 

Notice the +/- positions in the 
horizontal center line, and the
uses a zero crossing method
represented by the broken ver
negative portion of the wavefo
(B) is shown as the negative v
of the second negative peak a
greater than that of (B).  There

130 

arrow keys to scroll through the su

E is highlighted.

 arrow keys to scroll the GRATICULE optio

& feel” is displayed, press the key 

reen.

n option to select the polarity, or phase +/-, f
ase can be a very valuable feature to have 
material is marginal, a low frequency transd
a very weak positive or negative cycle, whil
 There is a possibility that signal will becom

d, and peak jumps to the next cycle altogeth
of the detection further out in time, resulting 
being measured will appear thicker than it a

diagram.  The positive phase is everything 
e negative everything below the center line.  
d for detection.  Therefore, the detect line 
rtical dotted line, and is currently detecting o
orm (B) at the zero crossing (C).  The signa
vertical height at (B) in the diagram.  Refer t
at (G).  It’s clear that the amplitude of (G) is 
efore, if the user was measuring thick atten

ub menu 

ons.

to return 

for the 
when the 

ducer is 
le trying to 

me so weak 
her.  This 
incorrect 

actually is.  

above the 
The FX80
(A) is 
on the 
l amplitude 
to the height 
much 
uative 



material, and the amplitude
first cycle (B) and peak jum
(F), resulting in incorrect m
If the user were to select th
measure at (H).  (A) would 
height of (E) in the diagram
using this phase, the signa
positive phase is a much be

Note:  Before toggling th

view option.  The RF vie

view the positive and ne

for information on select

1) Press the  ke

key multiple

to tab left, until the TU

items.  Alternatively, 

using the left button w
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e of (B) decreased substantially, the FX80 w
mp to the second cycle (F).  The detect (A), w

easurements.
he positive phase in the diagram above, the 

move to (H).  Notice the height of (D) with r
m.  If the user was measuring thick attenuativ

l (E) will certainly be lost long before (D).  T
etter choice in the diagram above.

Toggle Polarity (+/-)

he Polarity, the FX80 should be set to the 

ew will give the user the best opportunity to c

gative cycles of the waveform.  Please refe

ting the Display Views.  

ey once to activate the menu items tab.  Pre

 times to tab right, and the key mul

UNE menu is highlighted and displaying the

press the and arrow keys multip

wheel.

hickness Gauge

would lose the 
would move to 

detect would 
respect to the 
ve material 

Therefore, the 

RF display 

correctly 

r to page 63 

ess the 

ltiple times 

e submenu 

ple times 
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2) Use the and

button wheel to scroll th

highlighted.

3) Use the and 

to toggle the POLARITY

4) Press the  key t

taking readings.

Important:  Be sure to do a

10.12 Pulse Width 
The FX80 has an adjustable p
time the pulser is left on.  This
material.  There are three widt
setting may be desirable for h
overall noise.  This can be con
additional energy is needed, m
necessary.  The procedure to 

Se

132 

arrow keys multiple times using th

hrough the sub menu items until POLARITY

arrow keys multiple times on the right butt

Y negative or positive.

to return to the measurement screen and be

a Probe Zero after changing the polarity!

pulse width option.  Pulse width, refers to the
s time results in increased energy sent into t
th options (SPIKE, THIN, and WIDE).  The 

high resolution and general applications to d
nsidered the normal or standard setting.  W
more penetration, the THIN and WIDE optio
change the pulse width is outlined below:

electing the Pulse Width

he left 

Y is 

ton wheel

egin 

e duration of 
the test 
SPIKE
ecrease the 
hen 

ons may be 



1) Press the  ke

key multiple

tab left until the TUN

items.  Alternatively, 

using the left button w

2) Use the an

button wheel to scrol

highlighted.

3) Use the and 

to scroll the Pulse op

4) Once the Pulse is dis

measurement screen

10.13 Pulser Voltage
The FX80 has a 200 volt sq
applications and transduce
option to the user.  The sta
greater penetration for diffic
materials.  The procedure t

  

C

PPPPPPPPPPPPPPPPPPPPPPPPPrereerrrrererrrrerrrerrrrrrrrr ssssssssss ttttttttttttttttttttthhhhhhhh
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ey once to activate the menu items tab.  Pre

 times to tab right and the key mult

E menu is highlighted and displaying the su

press the and arrow keys multip

wheel.

nd arrow keys multiple times using

l through the sub menu items until PULSE i

arrow keys multiple times on the right b

ptions.

splayed, press the  key to return to

n.

quare wave pulser that can be adjusted for s
rs.  The Pulser Volt feature offers a 50 volt c

andard setting is 150 volts.  This enables the
cult material types, or increased resolution o
to change the pulser voltage is outlined belo

hanging the Pulser Voltage

nu uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu ittititttitittititititeeemmmmemeemmmmmmmemmmmmmmmmemmmmmmmmmemmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmssssssssssssssssssssssss

hiiihiiiiiiiihhihhhhhh ggghggggggggggggggggggggggggggggggggg l d anananannnnannaanaanannannanananaananaanand

hickness Gauge

ess the 

tiple times to 

ubmenu 

ple times 

g the left 

is

button wheel

the 

specific 
cut/boost 

e FX80 to offer 
on noisy 
ow:
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1) Press the  key o

key multiple tim

tab left until the TUNE m

items.  Alternatively, pre

using the left button whe

2) Use the and

button wheel to scroll th

highlighted.

3) Use the and 

to scroll the Pulser Volt

4) Once the desired Pulse

return to the measurem

10.14 GAIN SLOPE (TDG
The FX80 has a gain slope fe
function, or “time dependent g
decibels per inch depth.  It ca
measurement modes.  In puls
echo mode starts at the first re
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once to activate the menu items tab.  Press 

mes to tab right and the key multiple

menu is highlighted and displaying the subm

ess the and arrow keys multiple

eel.

arrow keys multiple times using th

hrough the sub menu items until PULSER V

arrow keys multiple times on the right butt

tage options.

er Voltage is displayed, press the  k

ent screen.

G)
ature that is similar to a basic linear time co

gain” TDG.  The slope can be adjusted from
n be used in both pulse-echo (PE) and echo

se-echo mode the start can be configured, a
eturn echo and ramps the gain at the slope 

the 

e times to 

menu 

 times 

he left 

VOLT is 

ton wheel

key to 

orrected gain 
m .1-20 

o-echo (E-E) 
and in echo-
setting 



selected, until ‘max gain’ is
+40 dB.  A very useful featu
to depth. 
The procedures below outli

1) Press the  ke

key multiple

to tab left, until the TU

items.

2) Use the  an

items until SLO

3) Use the , 

value.
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s reached.  TDG has a maximum adjustable
ure for improving sensitivity and overall outp

ine the steps to enable and set the gain slop

Gain Slope

ey once to activate the menu items tab.  Pre

 times to tab right, and the key mul

UNE menu is highlighted and displaying the

nd arrow keys to scroll through the

OPE is highlighted.

,  &  arrow keys to set th

hickness Gauge

 gain boost of 
put according 

pe, as follows:

ess the 

ltiple times 

e submenu 

e sub menu

e target 
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4) Press the  key t

5) Finally, press the 

begin taking readings.

10.15 Analog Output 
The analog output sends a vo
measured.  The minimum thic
while the maximum thickness 
match the data acquisition sys
settings CAL (MIN, MID, MAX
0, 5, 10 volts, to calibrate the 

1) Press the  key o

key multiple tim

to tab left, until the UTIL

items.

2) Use the  and 

items until ANALOG OU

3) Use the  and 
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to set the value and return to the  sc

 key to return to the measurement screen

oltage proportional to the thickness of the ma
ckness setting corresponds to the 0 voltage 

sets the 10 volt reference.  These can be fi
stem being used.  There are three voltage c

X).  Each can be used to generate an output
data acquisition system. 

Analog Output

once to activate the menu items tab.  Press 

mes to tab right, and the key multip

LS menu is highlighted and displaying the su

 arrow keys to scroll through the su

UTPUT is highlighted.

 arrow keys to toggle the ANALOG OUTPU

creen.

n and 

aterial being 
reference, 
ine tuned to 
calibration 
t voltage of 

the 

le times 

ubmenu 

ub menu 

UT .



4) Press the  key t

5) Use the  an

items.

6) Press the  key t

7) Finally, press the 

begin taking readings

10.16 Serial Output 
The SERIAL OUTPUT can
measurements to the seria
fixed at 9600. 
The procedures below outli
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o display the ANALOG OUTPUT menu.

nd arrow keys to scroll through the

o set the desired values.

key to return to the measurement scre

s.

n be enabled to continuously send thickness
l port for data acquisition and reporting.  Th

ine the steps to enable the serial output, as 

Serial Output

hickness Gauge

e sub menu 

een and 

s 
e baud rate is 

follows:
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1) Press the  key o

key multiple tim

to tab left, until the UTIL

items.

2) Use the  and 

items until SERIAL OUT

3) Use the  and 

4) Finally, press the 

begin taking readings.

10.17 Key Click 
When a key is pressed on the
audible beep is sounded and 
feature/preference is outlined 

1) Press the  key o

key multiple tim

tab left until the UTIL m

PPPPPPPPPPPPPPPPPPPPPPPPPPrerereeerreerererrerererrer ssssssssss tttttttttttttttttttttttthhhhhhhhhh
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once to activate the menu items tab.  Press 

mes to tab right, and the key multip

LS menu is highlighted and displaying the su

arrow keys to scroll through the su

TPUT is highlighted.

 arrow keys to toggle the SERIAL OUTPUT

key to return to the measurement screen

e FX80 keypad, the user can control whethe
at what volume level, if any.  The procedure
below:

Setting the Key Click

once to activate the menu items tab.  Press 

mes to tab right and the key multiple

enu is highlighted and displaying the subme

uuuuuuuuuuuuuuuuuuuuuuu itiittiiiitittititittiitittiiiti emmmemememeemmmememememmmmemememmemmmmmmmmms sssssssssssssssssssssssssssssssssssssssssssssssssssssssss the 

le times 

ubmenu 

ub menu 

T .

n and 

er or not an 
e for this 

the 

e times to 

enu items.  



Alternatively, press th

left button wheel.

2) Use the an

button wheel to scrol

highlighted.

3) Use the and 

to toggle the KEY CL

4) Press the  ke

10.18 Date & Time 
The FX80 is equipped with 
and screen capture files for
setting the time and date ar

1) Press the  ke

key multiple

tab left until the UTIL
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he and arrow keys multiple time

nd arrow keys multiple times using

l through the sub menu items until KEY CLI

arrow keys multiple times on the right b

LICK loud/quiet/off.

ey to return to the measurement screen.

an internal clock to time and date stamp th
r reporting/documentation purposes.  The p
re outlined below:

Setting Date & Time

ey once to activate the menu items tab.  Pre

 times to tab right and the key mult

L menu is highlighted and displaying the sub

hickness Gauge

es using the 

g the left 

ICK is 

button wheel

e log, setup 
rocedures for 

ess the 

tiple times to 

bmenu items.  
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Alternatively, press the

left button wheel. 

2) Use the  and 

wheel to scroll through t

3) Press the  key to d

4) Press the ,

wheel, to scroll the field

5) Press the and 

wheel to scroll the value

6) Repeat steps 4 & 5 unti

7) Press the  key t

screen, or  to ca

8) Finally, press the 

begin taking readings. 
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and arrow keys multiple times u

arrow keys multiple times on the 

the sub menu items until SET DATE is high

display the Digits Edit Box. 

, , & arrow keys on the le

 locations.

arrow keys multiple times on the right bu

e. 

il the Time & Date is correctly displayed. 

to set the Time & Date and return to the me

ancel entering the Time & Date. 

key to return to the measurement screen

using the 

left button 

hlighted.

eft button 

utton 

enu 

n and 



10.19 Show Date & Tim
The FX80 can be configure
needed or preferred (off/da
the above options are outlin

1) Press the  ke

key multiple

tab left until the UTIL

2) Use the  an

items until SHOW DA

3) Press the and 

(Date, Time, Both, O

4) Finally, press the 

begin taking readings

10.20 Freeze & Captur
The FX80 freeze feature en
displayed on the screen for
conjunction with the captur
directly to a .tif (tagged ima
viewer.  With the storage ca
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me
ed to show the date & time in the active A-S
ate/time/both).  The procedure for activating 
ned below:

Live Time & Date

ey once to activate the menu items tab.  Pre

 times to tab right and the key mult

L menu is highlighted and displaying the sub

nd arrow keys to scroll through th

ATE is highlighted. 

arrow keys multiple times to scroll the

ff). 

key to return to the measurement scre

s.

re
nables a user to immediately freeze what’s c
r further review or analysis.  The freeze feat
re feature enables a user to save the entire s
age) file format that can be opened using an
apacity of the FX80, and additional external

hickness Gauge

can window as 
and displaying 

ess the 

tiple times to 

bmenu items.

he sub menu 

e options 

een and 

currently being 
ture used in 
screen shot 
ny graphics 
l SD card 
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reader, the user can store as 
mentioned that this feature is 
menus items, list boxes and e
training purposes.  The proced

C

1) Press the  key o

key multiple tim

tab left until the XFER m

items.  Alternatively, pre

using the left button whe

2) Use the and

button wheel to scroll th

is highlighted.

3) Use the and 

to toggle the CAPTURE

cell on the active display

4) Press the  key t
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many screens shots as needed.  It should a
immediately activated on boot up, therefore

edit screens can also be captured for presen
dure to freeze and capture the display is ou

apturing Screen Shots

once to activate the menu items tab.  Press 

mes to tab right and the key multiple

menu is highlighted and displaying the subm

ess the and  arrow keys multiple

eel.

arrow keys multiple times using th

hrough the sub menu items until CAPTURE 

arrow keys multiple times on the right butt

E on/off.  Note:  Capture will be displayed in 

y, indicating the feature is enabled.

to return to the measurement screen.

also be 
e all the 
ntation or 
tlined below:

the 

e times to 

menu 

 times 

he left 

TO FILE

ton wheel

a toolbar 



5) To capture a file, pre

pressing it a second 

save the screen shot

toggles freeze on/off.

10.21 Capture Viewer
The capture viewer enables
SD card, using the FX80.  T
need to review the screen s

The procedure to capture th

1) Press the  ke

key multiple

tab left until the XFER

items.  Alternatively, 

using the left button w
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ss the key to freeze the screen, fol

time to display the alpha numeric edit box to

t.  Note: if capture is not enabled, the 

.

s a user to view any of the saved screen ca
This is handy if a PC isn’t available, but the 
shots captured.

he last screen displayed is outlined below:

Capturing Screen Shots

ey once to activate the menu items tab.  Pre

 times to tab right and the key mult

R menu is highlighted and displaying the su

press the and arrow keys multip

wheel.

bobobooobooboobobbobobbbbboobbbbbooooobbbbbbbobobbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb xxxxxxxxxx xxx tttotootoo

hickness Gauge

llowed by 

o name and 

 key 

ptures on the 
user has a 

ess the 

tiple times to 

bmenu 

ple times

ooooooooooooooooooooo n
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2) Use the and

button wheel to scroll th

is highlighted.

3) Press the  key to d

internal or external SD c

4) Use the and

button wheel to scroll th

highlighted.

5) Press the  key to d

close the image and ret

6) Repeat steps 4-5 as ne

7) Finally, press the 

measurement screen.

144 

arrow keys multiple times using th

hrough the sub menu items until CAPTURE 

display the list of images (.tif) currently store

card.

arrow keys multiple times using th

hrough the list of images until the desired im

display the highlighted image, and the 

turn to the list of images.

eded.

 key to close the VIEWER and return the 

he left 

VIEWER

ed on the 

he left 

mage is 

 key to 
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CHAPTER ELEVEN 
DATA STORAGE – SETUP, EDIT, & VIEW FILES 

11.1 Introduction to Grid and Sequential file formats 
The FX80 is equipped with two data file format options, GRID LOG and SEQ LOG.  
The GRID file format is very similar to a spreadsheet format found in popular 
software programs like Excel.  A GRID is simply a table of readings.  A location in a 
grid is specified by giving a row and column coordinate.  The rows are numbered 
from 1 to 999 and the columns are labeled from A to ZZ (999 Rows & 52 Columns).  
The sequential file format can be viewed as a file as a single column of up to 512 
possible rows (readings), and a column of corresponding identifiers associated with 
each individual reading.  The identifier can be a combination of up to 10 numeric, 
alpha, or special characters listed above, while the file name can consist of a 
combination of up to 20 of the same character set.  Note:  The identifier cannot start 
or end with a special character.  Once a start and end ID are entered into the FX80 
and the log created, the FX80 will automatically generate all the identifiers within that 
range. 
 
The following character set listed below are all the allowable characters that will be 
used for both file formats: GRID & SEQ LOG.  Any combination of these characters 
can be used for creating a Name and Note regardless of the selected format.  The 
allowable characters are as follows: 
 
Numeric characters:  0 – 9  Alpha Characters:  A – Z 
Special Characters:  ! ‘ _ # space / . – ( ) 
 
Multiple grids can be created and stored until the FX80’s memory is full.  If the user 
attempts to store a new file in the FX80 and the size of the file exceeds the capacity 
of memory, the FX80 will respond with an error message indicating that the memory 
is unable to store the new file. 
 
The FX80 has a very large potential storage capacity, and depending on the 
configuration of SD card sizes versus data, setups and screen capture images, can 
store limitless amount of data.  The FX80 has an internal SD of 4 gigabytes, and an 
external slot reader that has been successfully tested with a 64 gigabyte card.  
Therefore, available memory will not be an issue. 
 
In the sections that follow, the procedures for creating, using, and editing GRID’s and 
SEQ LOG’s have been combined together for the purpose of similarity in overall 
functionality and structure.  The illustrations below are snapshots of typical GRID and 
SEQ LOG file formats: 
 

Grid File Formats 
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Important Note: For the dura
LOGS should be considered s

11.2 Creating a new Grid
Important Note:  This entire s
grid or sequential log.  The ins
specified, as follows:
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Sequential Log Formats 

  

   

ation of this chapter, all references to GRIDS
synonymous with references to FILES.

d or Sequential Log (File) 
section is a step by step guide to successfu
structions must be used in the sequential or

Creating a Name

 

 

 

S and SEQ

ully create a 
rder 



Grid/Seq Log Name :  C

or special characters list

     Grid 

1) Press the  ke

key multiple

to tab left, until the 

items.  Alternatively, 

using the left button w

2)  Use the an

button wheel to scrol

3) Press the and 

wheel to toggle the d
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Can contain a combination of up to 20 nume

ted in the first section of this chapter. 

             

Log          Sequential Log 

ey once to activate the menu items tab.  Pre

 times to tab right, and the key mul

menu is highlighted and displaying t

press the and arrow keys multip

wheel.

nd arrow keys multiple times usin

l through the sub menu items until NEW is h

arrow keys multiple times on the right

data formats – GRIG LOG & SEQ LOG. 

 

hickness Gauge

eric, alpha, 

ess the 

ltiple times 

he submenu 

ple times 

g the left 

highlighted.

t button 
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     Grid Lo

4)  Press the  key to d

5) Use the and

through the new Grid o

6) Press the key to a

7) Use the ,

wheel to highlight the ap
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og          Sequential Log

display the new Grid or Seq Edit Box. 

 arrow keys on the left button whee

r Seq List Items until NAME is highlighted.

activate the Alpha Edit Box. 

, , &  arrow keys on the left 

ppropriate alpha characters.

el to scroll 

 

button 



8) Press the  key t

Grid or Seq Name. 

9) Use the  key

10) Repeat steps 6 - 9 un

11)  Press the  k

Grid or Seq List Item

Name (File Name).

Grid/Seq Log Note:  Ca

special characters lis

     Grid 

1) Assuming the Grid o

arrow keys

Grid or Seq List Item
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o select a character and advance to the nex

y to backspace if necessary.

ntil the Grid or Seq Name (File Name) is co

key to save the Grid or Seq Name and retur

ms menu, or  to cancel entering the

Creating a Note

an contain a combination of up to 20 numeri

sted in the first section of this chapter.

Log          Sequential Log

or Seq List Items are displayed, use the 

s using the left button wheel to scroll through

ms until NOTE is highlighted.  

hickness Gauge

xt field of the 

ompleted.

rn to the 

 Grid or Seq 

ic, alpha, or 

and

h the new 
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2) Press the key to a

3) Use the ,

wheel to highlight the ap

4) Press the  key to s

Grid or Seq Note. 

5) Use the  key to 

6) Repeat steps 3 through

7) Press the  key t

or Seq List Items menu

Note. 

Setting the 

Grid:  A grid is defined by u

Bottom Right corners of th
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activate the Alpha Edit Box. 

, , &  arrow keys on the left 

ppropriate alpha characters. 

select a character and advance to the next f

backspace if necessary.

 5 until the Grid or Seq Note is completed.

to save the Grid or Seq Note and return to 

u, or  to cancel entering the Grid or

Coordinates or Start & Stop ID’s

using coordinates to define the Top Left an

he grid.  Alpha coordinates are horizontal ac

button 

ield of the 

the Grid 

r Seq 

d the 

cross the 



top, and numeric coordin

the top left corner of the 

alpha column location ac

side.  Use the same logi

grid can be up to 999 row

Sequential:  The seque

column of up to 512 pos

identifiers associated wit

combination of up to 10 

while the file name can c

character set.  Note:  Th

Once a start and end ID 

FX80 will automatically g

Setting t

     Grid 
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nates are vertical down the side.  Therefore

grid, there will be an (X,Y) coordinate.  Whe

cross the top and Y is a numeric row locatio

c when choosing the lower right corner.  An

ws and 52 columns.

ntial file format can be viewed as a file as a

sible rows (readings), and a column of corre

th each individual reading.  The identifier ca

numeric, alpha, or special characters listed 

consist of a combination of up to 20 of the s

he identifier cannot start or end with a specia

are entered into the FX80 and the log crea

generate all the identifiers within that range.

the Top Left(Grid) or Start ID(Seq)

             

Log          Sequential Log

 

hickness Gauge

, to define 

ere X is an 

on down the 

n individual 

 single 

esponding 

an be a 

above, 

ame 

al character.  

ted, the 
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1) Use the  and 

through the new Grid o

highlighted.  

2) Press the key to a

     Grid Lo

3) GRID LOG:  Use the 

scroll the Columns, and

button wheel to scroll th

SEQ LOG:  Use the 

button wheel keys to highlig

key to select character and

with using the key 
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 arrow keys on the left button whee

r Seq List Items until TOP  or START

activate the Coordinate or Start ID Edit Bo

             

og          Sequential Log

, &  arrow keys on the left button w

d the  ,  arrow keys on th

he Rows. 

, , , &  arrow on 

ght the appropriate alpha characters.  Press

d advance to the next character field, in conj

to backspace if necessary. 

lefefefefeefefffefefefeffefeffefefefefefefeffeeeeefefeeeffe t t b

 

el to scroll 

T ID is 

x. 

wheel to 

he left 

the left 

s the 

unction 



4) Press the  ke

Grid or Seq List Item

return to the Grid or

Setting the

     Grid 

1) Use the  an

through the new Grid

highlighted. 

2) Press the key t
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ey to select the coordinate or start ID and re

ms screen, or  to cancel the selectio

Seq List Items menu. 

e Bottom Right(Grid) or End ID(Seq

Log          Sequential Log

nd  arrow keys on the left button w

d or Seq List Items until LOWER  or E

o activate the Coordinate or End ID Edit B

e coccccoocccccococoocccccccococococccccccocococcccccoccccccccccccccccccccccccc orrroroorororrrororrrrorordddiddddddddiddddididddddddddddddddddidddddddddiddddddddddididddidddddddiddiiiin

hickness Gauge

eturn to the 

on and 

q)

heel to scroll 

END ID is 

Box. 
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     Grid Lo

3) GRID LOG:  Use the 

scroll the Columns, and

Rows. 

SEQ LOG:  Use the 

left button wheel to highligh

key to select a character an

with using the key 

4) Press the  key t

Grid or Seq List Items

return to the Grid or Se

Note:  If there is not enoug

log, an error message box 
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og          Sequential Log

, &  arrow keys on the left button w

d the ,  arrow keys to scr

, , , & arrow key

ht the appropriate alpha characters.  Press t

nd advance to the next character field, in co

to backspace if necessary.

to select the coordinate or end ID and return

screen, or  to cancel the selection a

eq List Items menu. 

gh memory available to create the grid or se

“NOT ENOUGH MEMORY“ will be display

wheel to 

roll the 

ys on the 

the 

onjunction 

n to the 

and 

quential 

yed.  Press 



the  or  

may be necessary to fre

160 for more information

Selecti

The Auto Increment fea

to advance the cursor af

     Grid 

5) Use the  an

through the new Grid

highlighted. 

6) Use the   & 

Increment direction 

INC, DEC for a seque
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key to return to the Grid or Seq List Items

ee some memory in the FX80 at this time.  R

n on Deleting a File.

ng the Auto Increment Direction

ature gives the user the ability to specify wh

fter storing a reading.

Log          Sequential Log

nd  arrow keys on the left button w

d or Seq List Items until INCR. DIR or DIRE

arrow keys on the left button wheel to tog

NONE, NORTH, EAST, SOUTH, or WEST

ential log. 

hickness Gauge

menu.  It 

Refer to page 

ich direction 

heel to scroll 

ECTION is 

ggle the 

for a grid, or 
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7) When the correct Increm

section “Graphics”. 

Once all the parameters ar

the new grid. 

     Grid Lo

1) Use the  and 

through the new Grid o

highlighted. 

2) Press the  key to a

confirmation screen. 
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ment direction is displayed, continue on to t

Saving a Grid

re set, the user has the option of saving or c

             

og          Sequential Log

 arrow keys on the left button whee

r Seq List Items until CREATE GRID or LO

accept the grid or seq log parameters and ac

 

the next 

anceling 

el to scroll 

OG? is 

ctivate the 



     Grid 

3) Press the  ke

key to cancel the Ne

menu. 

4) Press the  ke

storing readings. 

11.3 Storing a reading
Now that a grid or sequenti
measurements and store th
process: 

Note:  Once the gird or s

displayed following the c

the measurement screen

process.  This section as
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Log          Sequential Log

ey to save the New Grid or Seq Log, or the

w Grid or Seq Log setup and return to the 

ey to return to the measurement screen and

g
ial log has been created, it’s time to make s
he readings.  The following procedures outli

Storing a Reading

sequential log has been created it will autom

create confirmation screen.  It is located at th

n, and can be left open for the duration of th

ssumes the grid or sequential log was just c

hickness Gauge

e 

d begin 

ome 
ne this 

matically be 

he bottom of 

he inspection 

created.  
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Refer to the section on “ope

another time.

Key Feature:  When the F
key will initiate an advance 

, and  ar

number.  Once the row num

advance directly to that row

Key Feature:  When the F
key multiple times, will togg

and B-SCAN views.

     Grid Lo

1) Press the , 

button wheel to scroll th

2) Press the  key to s

location.  It’s as simple 

3) Press the  key t

it as necessary. 

158 

ening a grid or seq log” if the file was create

X80 is displaying a “grid log”, pressing th

to row number option.  Use the Left, Right

rrow keys on the left button wheel to enter t

mber is correctly displayed, press the 

w number in the grid log. 

X80 is displaying a “grid log”, pressing th

gle through the display options:  DIGITS, RF

  

og          Sequential Log

, , and  arrow keys on the

he target cell cursor to the desired storage lo

save the current reading in the highlighted ce

as that!

to hide the GRID/SEQ View Box, or  to

 

ed at 

e 

t, 

he row 

 key to 

e 

F, RECT, 

 left 

ocation.

ell 

o display 



Note:  Once the file is op

opened by the user.  If th

open the file when powe

from the measurement s

11.4 Viewing stored re
It is sometimes necessary t
using the FX80 without a P
  

Viewin

    Grid L

1) Press the  ke

key multiple

to move left until the 

and arrow keys
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pen, it will remain open until it’s closed or an

he gauge is powered off, the FX80 will auto

ered on.  Simply press the key to displa

screen.

eadings
to go back and view the stored readings and

PC.  The following procedures outline this pro

ng Stored Readings & A/B Scans

   

Log        Sequential Log 

ey once to activate measure menu items.  P

 times to move right and the key m

LOG cell is highlighted.  Alternatively, press

s multiple times using the left button wheel.

heheeeeheeeeeeheheeeeeeeeheeeeeeeeeeeheeeeeeee FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFX

hickness Gauge

nother file is 

omatically 

lay the file 

d B-Scans 
ocess:

Press the 

multiple times 

s the 
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2) Press the  key to d

3) Press the , 

button wheel to scroll th

Notice as the cursor is m

with the display view sa

are indicated by display

screen. 

4) The user may opt to cle

time.  Press the 

reading, take a new me

reading. 

5) Abort the Grid/Seq Log

11.5 Deleting Grids (File

Deleting 
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display the Grid Log Box. 

, , and  arrow keys on the

he stored readings and corresponding displa

moved to a different cell, the display will be 

aved with the reading.  Readings stored in m

ying a MEM in the top left corner of the meas

ear a specific reading and save a new one a

key in the appropriate cell location to clea

easurement, and press the key to save

g View Box by pressing the  key at 

es)

One or All Files from Memory

Deleting One File

 left 

ay view.  

updated 

memory 

surement 

at any 

r the 

e the new 

any time.



1) Press the  ke

key multiple

tab left until the 

items.  Alternatively, 

using the left button w

2)  Use the  an

scroll through the sub

3)  Press the  key 

4) Use the  an

through the stored Fi

5) Press the  ke

6) Press the  ke
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ey once to activate the menu items tab.  Pre

 times to tab right and the key mult

menu is highlighted and displaying the 

press the and arrow keys multip

wheel.

nd  arrow keys on the left button w

b menu items until DELETE ONE FILE is hi

to display the File List Box. 

nd arrow keys on the left button w

iles until the target File to delete is highlight

ey to delete the File. 

ey to return to the measurement screen. 
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1) Press the  key o

key multiple tim

tab left until the 

items.  Alternatively, pre

using the left button whe

2) Use the  and 

through the sub menu it

3) Press the  key to a

4) Press the  key t

to abort. 
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Deleting All Data

once to activate the menu items tab.  Press 

mes to tab right and the key multiple

menu is highlighted and displaying the sub

ess the and arrow keys multiple

eel.

arrow keys on the left button whee

tems until DELETE ALL is highligh

activate the confirmation screen.

to delete All Files from memory, or the 

the 

e times to 

bmenu 

 times 

el to scroll 

hted.

 key 



5) Press the  ke

11.6 Editing a Grid (Fi
Once a grid has been creat
Comments, or Increment 
this process:  

1) Press the  ke

key multiple

tab left until the 

items.  Alternatively, 

using the left button w

2) Use the  an

through the sub men

3)  Press the  key t

4) Use the  an

through the Edit optio

FX80 Ultrasonic Th

163 

ey to return to the measurement screen.

ile)
ted and saved to memory, the user can edit
Direction at a later time. The following proc

Editing a Grid

ey once to activate the menu items tab.  Pre

 times to tab right and the key mult

menu is highlighted and displaying the 

press the and arrow keys multip

wheel.

nd arrow keys on the left button w

u items until EDIT is highlighted. 

to display the Edit List Box. 

nd arrow keys on the left button w

ons until NAME, NOTE or INCR. DIR is hig

hickness Gauge

t the Name, 
cedures outline 

ess the 

tiple times to 

submenu 

ple times 

heel to scroll 

heel to scroll 

hlighted.
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Note:  If editing the INCR. 

using the left button wheel

a Grid, or INC, DEC for a S

5) Press the key to a

editing the NOTE. 

6) Use the ,

wheel to highlight the ap

7) Press the  key to s

Comments. 

8) Use the  key to 

9) Repeat steps 6 - 8 until 

164 

DIR, simply press the and arrow

to scroll NONE, NORTH, EAST, SOUTH, W

Seq Log.  Proceed to step 10.

activate the Alpha Edit box – Only used w

, , &  arrow keys on the left 

ppropriate alpha characters.

select a character and advance to the next f

backspace if necessary.

the Comments are completed. 

w keys 

WEST for 

hen 

button 

ield of the 



10) Press the  o

and the  key 

11) Press the  ke

editing the file param

12) Press the  ke

11.7 Changing the act
The user may have transfe
grids/seq using the FX80 a
always displayed at the top
photo below).  It’s not only 
be able to change the activ
process: 
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or  arrow key to highlight SAVE CH

to activate the confirmation screen.

ey to save the changes or the  key t

meters.

ey to return to the measurement screen.

tive File - Open 
erred grid/seq templates from a PC to the FX
at an earlier time.  The name of the currently
p of the Grid/Seq Box in measurement mod
important to recognize what file is currently 

ve file at any time.  The following procedures

Changing the Active File

hickness Gauge

HANGES, 

to cancel 

X80, or setup 
y active file is 
de (refer to 
active, but also 

s outline this 
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    Grid Log

1) Press the  key o

key multiple tim

tab left until the 

items.  Alternatively, pre

using the left button whe

2)  Use the  and 

scroll through the sub m
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g           Sequential Log 

once to activate the menu items tab.  Press 

mes to tab right and the key multiple

menu is highlighted and displaying the sub

ess the and arrow keys multiple

eel.

arrow keys on the left button whe

menu items until OPEN is highlighted. 

the 

e times to 

bmenu 

 times 

eel to 



3)  Press the  key 

4) Use the  an

through the grids unt

5) Press the  key t

6) Press the  ke

7) Press the  ke

11.8 Closing an active
A user might not have a cu
currently open or active and
how to close an open or ac

1) Press the  ke

key multiple

tab left until the 
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to display the Grid/Seq List Box. 

nd arrow keys on the left button w

til the target grid is highlighted.

o activate the confirmation screen.

ey to load the file from memory.

ey to return to the measure screen. 

e File - Close 
rrent requirement to store measurements, b
d needs to be closed.  The following proced

ctive file: 

Closing an Active File

              

ey once to activate the menu items tab.  Pre

 times to tab right and the key mult

menu is highlighted and displaying the s

hickness Gauge

heel to scroll 

but a file is 
dures outline

ess the 

tiple times to 

submenu 
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items.  Alternatively, pre

using the left button whe

2)  Use the  and 

scroll through the sub m

3)  Press the  key to c

the CLOSE text will be 

no longer active. 
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ess the and arrow keys multiple

eel.

arrow keys on the left button whe

menu items until CLOSE is highlighted. 

close the active file.  Note:  Following the ke

grayed out indicating the file has been close

 times 

eel to 

ey press, 

ed and is 
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CHAPTER TWELVE 
SETUPS – CREATE, STORE, EDIT, & RECALL 

12.1 Introduction to Setups 
Often times, users are faced with a variety of tasks and applications that are 
sometimes similar, but often times very different.  With a standard thickness gauge, 
the user would have to recalibrate for each individual application respectively.  With 
all the features of the FX80, the number of potential applications also increases 
based on ability alone.  This is primarily in reference to the addition of those very 
difficult applications, where a standard thickness gauge would not be feasible, or 
capable of accomplishing the tasks. 
The increased number of features and parameters also adds to the overall setup 
time, or amount of time to set up marginal applications with perfection and 
understanding.  Because of the additional time involved, the FX80 has been 
equipped with the ability to save these setups to memory and be recalled at any time.  
The FX80 can store up to 64 custom setups.  These setups can be bi-directionally 
transferred to and from a PC.  Therefore, the user can save as many setups as 
necessary for all their individual applications requirements.  This saves a great deal 
of time and knowledge for future inspections of the same job or project.  This feature 
also eliminates error between two or more users during the setup and calibration 
process. 
 

12.2 Opening a Setup 
The FX80 is loaded with a number of setups from the factory.  These setups can be 
opened, edited, and saved to any one of 64 setup locations.  If a factory setup is 
written over, the user can simply reload the default factory setups at anytime using 
the utility software included with the FX80.  The factory setups are general setups 
Only.  However, they may serve as an excellent starting point, requiring only minor 
adjustments to work for custom applications.  It is recommended that user 
customized setups be saved to an empty location, and save the factory setups for the 
purpose of a general starting point.  The following procedures outline how to open 
factory and custom setups: 
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1) Press the  key o

key multiple tim

tab left until the SETUP

items.  Alternatively, pre

using the left button whe

2)  Use the  and 

scroll through the sub m

3)  Press the  key to d

4) Use the  and 

through the setups until
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Opening a Setup

once to activate the menu items tab.  Press 

mes to tab right and the key multiple

P menu is highlighted and displaying the sub

ess the and arrow keys multiple

eel.

 arrow keys on the left button whe

menu items until OPEN is highlighted. 

display the Setup List Box. 

arrow keys on the left button whee

 the target setup is highlighted.

the 

e times to 

bmenu 

 times 

eel to 

el to scroll 



5) Press the  key t

6) Press the  ke

7) Press the  ke

12.3 Saving a Setup 
Once the FX80 parameters
user may elect to save thes
can potentially save time an
It is sometimes necessary t
comments about a particula
incorrectly, or the user need
inspector’s name or other c
additional documentation p
steps for saving and editing
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o activate the confirmation screen.

ey to load the setup from memory.

ey to return to the measure screen.

s and features have be adjusted for an appli
se setting to a specific setup location for futu
nd reduce error between users.
to rename a previously saved setup, or add
ar setup.  The setup name may have been e
ds to use the setup for a completely differen
comments about the project may also be req
purposes.  The following procedures outline 
g a setup: 

Saving a Setup

hickness Gauge

ication, the 
ure use.  This 

 additional 
entered 
nt project.  An 
quired for 
the necessary 
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1) Press the  key o

key multiple tim

tab left until the SETUP

items.  Alternatively, pre

using the left button whe

2)  Use the  and 

scroll through the sub m

3) Press the  key to d

4) Press the  and

scroll the Name and No
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once to activate the menu items tab.  Press 

mes to tab right and the  key multiple

P menu is highlighted and displaying the sub

ess the and arrow keys multiple

eel.

arrow keys on the left button whe

menu items until SAVE is highlighted. 

        

display the Save Setup Parameters List Bo

d arrow keys on the left button wh

ote parameters.
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e times to 

bmenu 

 times 

eel to 

ox. 

heel to 



5) When the parameter 

Alpha Edit Box.

6) Use the ,

wheel to scroll throug

and the  key 

Note fields have bee

7) Press the  ke

8) If both parameters w

9) Use the  an

to and highlight SAV

10) Press the  key t
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to edit is highlighted, press the key to

, , & arrow keys on the l

gh the characters, the key to select ch

to backspace through the characters, until t

en edited.

ey to return to the Save Setup Parameters 

ill be edited, repeat steps 4 – 7. 

nd  arrow keys on the left button w

E SETUP. 

o activate the Setup List Box. 

hickness Gauge

o activate the 

eft button 

aracters, 

the Name or 

List Box.

heel to scroll 
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11) Use the  and 

through the setups until

12) Press the  key t

13) Press the  key t

Setup. 

14) Finally, press the 

Note:  The Name and Com

simply repeating the Save 

Save Setup function can a

12.4 Deleting a Saved Se
This option allows a user to de
longer needed.  It’s a simple f

174 

arrow keys on the left button whee

 the target location to save the Setup is hig

to activate the confirmation screen.

to save the Setup, or  to cancel sav

key to return to the measurement screen

mments of the Setup can be edited at any t

Setup routine described above.  Therefore,

also be considered an Edit Function.

etup
elete setup files that were previously saved 
feature to allow the user to do a bit of “house

Deleting a Setup

el to scroll 

hlighted.

ving the 

n.

ime by 

 the 

and no 
e cleaning”.



1) Press the  ke

key multiple

tab left until the SETU

items.  Alternatively, 

using the left button w

2)  Use the  an

scroll through the sub

3) Press the  key t

4) Press the  a

scroll to the Setup N

5) When the Setup Nam

confirmation screen.
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ey once to activate the menu items tab.  Pre

 times to tab right and the key mult

UP menu is highlighted and displaying the s

press the and arrow keys multip

wheel.

nd arrow keys on the left button w

b menu items until DELETE is highlighted.

o display the Setups List. 

and arrow keys on the left button 

ame.              

me is highlighted, press the  key to dis
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6) Press the  key t

7) Finally, press the 

12.5 Using the Default S
The default setup feature was
no setups stored in the gauge
possibly occur is if the setup f
does not have access to a com
This gives the user the ability 

Note:  The default file contain
performed after loading.  Also
mode feature, to eliminate the
zero.

U

1) Press the  key o

key multiple tim

tab left until the SETUP

items.  Alternatively, pre

using the left button whe
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to delete the Setup File.

key to return to the measurement screen

Setup
s added to the FX80 to use, as a last resort, 
e –factory or otherwise.  The only time this m
file in the FX80 was somehow corrupted, an
mputer to re-load the factory setups back in
to load and modify a basic setup as follows

ns no probe zero data.  Therefore, a zero mu
o, the default setup can be loaded when usin
e probe zero delay value, and start at the ini

Using the Default Setup

once to activate the menu items tab.  Press 

mes to tab right and the  key multiple

P menu is highlighted and displaying the sub

ess the and arrow keys multiple

eel.

n.

if there are 
might 
nd the user 
to the FX80.  
:

ust be 
ng the flaw 
itial pulse or 

the 

e times to 

bmenu 

 times 



2) the  and 

through the sub men

3) Press the  key t

4) Finally, press the 
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 arrow keys on the left button wheel

u items until DEFAULT SETUP is highlighte

o load default DEFAULT  SETUP. 

key to return to the measurement scre

hickness Gauge

to scroll 

ed.

een.
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12.6 Selecting a Langua
The FX80 is equipped with a l
supported.  However, be sure
language additions.  The step

S

1) Press the  key o

key multiple tim

tab left until the SETUP

items.  Alternatively, pre

using the left button whe

2)  Use the  and 

scroll through the sub m

3)  Press the and 

wheel to toggle the lang

4) Once the desired langu

the measurement scree
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age
language option.  Currently, only a few lang

e to update your gauge firmware often, to ch
ps to select a language are outlined as follow

Selecting a Language

once to activate the menu items tab.  Press 

mes to tab right and the key multiple

P menu is highlighted and displaying the sub

ess the and arrow keys multiple

eel.

arrow keys on the left button whe

menu items until LANGUAGE is highlighted.

arrow keys multiple times on the right b

guage options.

age is displayed, press the  key to r

en.

guages 
eck for 

ws:

the 

e times to 

bmenu 

 times 

eel to 

.

button 

return to 
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CHAPTER THIRTEEN 
SOFTWARE, FILE TRANSFER, & UPGRADES 

13.1 Computer System Requirements 
DakView will run on many different operating systems:  Windows XP, Windows 2000 
Professional, Windows 2000 Server, Windows 2000, Vista, Windows 7, or Windows 8 
Advanced Server operating systems running on Intel or AMD hardware. 
A Pentium 166MHz or faster processor with at least 32 megabytes of physical RAM 
is required.  You should have 40 megabytes of free disk space before attempting to 
install DakView. 

USB Type1 to Type 2 Cable 
If a replacement cable is needed, contact Dakota NDT (pt# N-606-0530). 

13.2 Installing DakView 
DakView comes on a CD-ROM with an automatic installer program.  Place the CD in 
your computer’s CD tray and close the door.  Open the CD-ROM by double clicking 
on the My Computer ICON, then double click on the CD.  Finally, double click on the 
SETUP icon to begin the installation.Refer to the help section in DakView software 
for the complete operating manual, setup, and operation. 

13.3 Communicating with FX80 
DakView will not directly communicate with the FX80 series gauges.  The FX80 is 
equipped with USB, acting as a Thumb Drive (external storage device) when 
connected to a computer and powered on.  Therefore, the SD memory card(s) can be 
opened as a drive with directory structure, similar to the C: on your computer.  The 
files stored on the internal SD, or external SD reader, can be simply copied (dragged) 
into any folder on your PC and opened using DakView.  The PC software will 
function on as a file viewer for the FX80 series gauges. 
Refer to the help section in DakView software for the complete operating manual, 
setup, and operation. 
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13.4 Using the XFER me
The XFER menu of the FX80
software.  The steps below ou
basic operation as follows: 

Accessin

1) Press the  key o

key multiple tim

to tab left, until the XFE

items.  Alternatively, pre

using the left button whe

2) Use the  and 

through the sub menu it

3) Press the  key to a

13.5 Selecting Storage D
The FX80 has two storage de
factory with a 4 gig internal SD
an external SD card reader.  T
under the battery cover.  The 
being used as the primary sto
conjunction with all the copy u
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enu (FX80) 
will be used in conjunction with the DakVie

utline the procedure for accessing the XFER

ng and Using the XFER Menu

once to activate the menu items tab.  Press 

mes to tab right, and the key multip

ER menu is highlighted and displaying the su

ess the and arrow keys multiple

eel.

arrow keys on the left button whee

tems until the desire option is highlighted.

activate the option selected.

Device
evice options available.  The FX80 is shipped
D memory card on the board itself, and addi
The SD reader is located above the Li-Ion b
STORAGE utility simply selects which card

orage device.  This storage switch is also us
utilities found in the XFER menu.  For exam

w PC 
R menu and 

the 

le times 

ubmenu 

 times 

el to scroll 

d from the 
itionally has 

battery pack, 
 is currently 
ed in 
ple; if the 



storage switch is set to inte
will copy from the internal t
the storage device is outlin

1) Press the  ke

key multiple

tab left until the XFER

items.  Alternatively, 

using the left button w

2) Use the an

button wheel to scrol

highlighted.

3) Use the and 

to toggle STORAGE

toolbar cell on the ac

13.6 Copying Files (Se
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ernal as the primary storage device, all the c
o the external reader, or visa versa.  The pr
ed below:

Selecting Storage Device

   

ey once to activate the menu items tab.  Pre

 times to tab right and the key mult

R menu is highlighted and displaying the su

press the and arrow keys multip

wheel.

nd arrow keys multiple times using

l through the sub menu items until STORAG

arrow keys multiple times on the right b

internal/external.  Note:  Capture will be dis

ctive display, indicating the feature is enable

etups, Data, & Screenshots)

hickness Gauge

copy routines 
rocedure to set 

ess the 

tiple times to 

bmenu 

ple times 

g the left 

GE is 

button wheel 

splayed in a 

ed.
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The FX80 can store a number
internal or external SD memo
currently selected storage dev
device is set to ‘internal’, the c
device.  Note:  If the FX80 is p
slot, the copy routines in the X
the procedure for copying files

Copying F

1) Press the  key o

key multiple tim

tab left until the XFER m

items.  Alternatively, pre

using the left button whe

2) Use the  and 

through the sub menu it
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r of setup, data and screenshot files to eithe
ry cards. All the copy routines will copy files
vice to the other.  Therefore, if the current st
copy routines will transfer files directly to the
powered up without an external SD card ins
XFER menu will be inactive.  The steps belo
s from one storage device to the other as fo

Files Between Storage Devices

once to activate the menu items tab.  Press 

mes to tab right and the key multiple

menu is highlighted and displaying the subm

ess the and arrow keys multiple

eel.

arrow keys on the left button whee

tems until the desired COPY option is highli

er the 
s from the 
torage 
e external 
erted in the 

ow outline 
ollows:

the 

e times to 

menu 

 times 

el to scroll 

ghted.



3) Press the  key t

4) Use the  an

highlight the desired

5) Press the  key t

List of files.

6) Use the  an

through the list of file

7) Press the  key t

key to displa

8) Repeat steps 6 & 7 to

9) Finally, press the 

13.7 Upgrading the FX
The FX80 can be upgraded
download the latest version
to the main drive directory F
menu.  The process is very
with updated feature additio
is outlined below: 
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o display the Setups/Data/Sceens List.

nd arrow keys on the left button w

List Box option.

o either transfer ALL files, or display the Ind

nd arrow keys on the left button w

es and select the specific file to copy.

o complete the Copy process, followed by p

ay the List Box.

o copying additional individual files.

key to return to the measurement scre

X80
d to the latest revision of firmware at any tim
n posted on the Dakota NDT website, copy t
FX80, and use the upgrade utility located in

y easy and convenient, allowing our users to
ons and bug fixes.  The procedure to upgrad

hickness Gauge

heel to 

dividual 

heel to scroll 

pressing the 

een. 

me.  Simply 
the upgrade file 

n the XFER
o stay current 
de your FX80
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U

1) Press the  key o

 key multiple tim

tab left until the XFER m

items.  Alternatively, pre

using the left button whe

2) Press the  key to d

pressing  key to

power down during the 
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pgrading the Firmware

  

once to activate the menu items tab.  Press 

mes to tab right and the key multiple

menu is highlighted and displaying the subm

ess the and arrow keys multiple

eel.

display the upgrade confirmation screen, foll

o start the upgrade process.  Note:  The FX8

upgrade process, and restart when complet

the 

e times to 

menu 

 times 

lowed by 

X80 will 

ted.
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APPENDIX A - 
VELOCITY TABLE 

Material sound velocity 
in/us 

 sound velocity 
m/s 

    
Aluminum 0.2510  6375 
Beryllium 0.5080  12903 
Brass 0.1730  4394 
Bronze 0.1390  3531 
Cadmium 0.1090  2769 
Columbium 0.1940  4928 
Copper 0.1830  4648 
Glass (plate) 0.2270  5766 
Glycerine 0.0760  1930 
Gold 0.1280  3251 
Inconel 0.2290  5817 
Iron 0.2320  5893 
Cast Iron 0.1800 (approx) 4572 
Lead 0.0850  2159 
Magnesium 0.2300  5842 
Mercury 0.0570  1448 
Molybdenum 0.2460  6248 
Monel 0.2110  5359 
Nickel 0.2220  5639 
Nylon 0.1060 (approx) 2692 
Platinum 0.1560  3962 
Plexiglas 0.1060  2692 
Polystyrene 0.0920  2337 
PVC 0.0940  2388 
Quartz glass 0.2260  5740 
Rubber vulcanized 0.0910  2311 
Silver 0.1420  3607 
Steel (1020) 0.2320  5893 
Steel (4340) 0.2330  5918 
Steel Stainless" 0.2230  5664 
Teflon 0.0540  1372 
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Tin 0.1310  3327 
Titanium 0.2400  6096 
Tungsten 0.2040  5182 
Uranium 0.1330  3378 
Water 0.0580  1473 
Zinc 0.1660  4216 
Zirconium 0.1830  4648 
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APPENDIX B - 
SETUP LIBRARY 

Num Name Comment 1 Gn/AGC Velocity 
1 Enter Custom Name    
2 …    
3 …    
4 …    
5 …    
6 …    
… …    
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WARRANTY INFORMATION 

  Warranty Statement   
Dakota NDT warrants the FX80 against defects in materials and workmanship for 

a period of two years from receipt by the end user.  Additionally, Dakota NDT 
warrants transducers and accessories against such defects for a period of 90 days 
from receipt by the end user.  If Dakota NDT receives notice of such defects during 
the warranty period, Dakota NDT will either, at its option, repair or replace products 
that prove to be defective. 

Should Dakota NDT be unable to repair or replace the product within a 
reasonable amount of time, the customer's alternative exclusive remedy shall be 
refund of the purchase price upon return of the product. 

  Exclusions   
The above warranty shall not apply to defects resulting from: improper or 

inadequate maintenance by the customer; unauthorized modification or misuse, or 
operation outside the environmental specifications for the product. 

Dakota NDT makes no other warranty, either express or implied, with respect to 
this product.  Dakota NDT specifically disclaims any implied warranties of 
merchantability or fitness for a particular purpose.  Some states or provinces do not 
allow limitations on the duration of an implied warranty, so the above limitation or 
exclusion may not apply to you.  However, any implied warranty of merchantability or 
fitness is limited to the five-year duration of this written warranty. 

This warranty gives you specific legal rights, and you may also have other rights 
which may vary from state to state or province to province. 

  Obtaining Service During Warranty Period   
If your hardware should fail during the warranty period, contact Dakota NDT and 

arrange for servicing of the product.  Retain proof of purchase in order to obtain 
warranty service. 

For products that require servicing, Dakota NDT may use one of the following 
methods: 

-  Repair the product 
-  Replace the product with a re-manufactured unit 
-  Replace the product with a product of equal or greater performance 
-  Refund the purchase price. 

  After the Warranty Period   
If your hardware should fail after the warranty period, contact Dakota NDT for 

details of the services available, and to arrange for non-warranty service. 
 


