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CHAPTER ONE
INTRODUCTION

The Dakata Ultrasonics model AB7s avisual precision A f B scan ultrasonic

thickness nauge. Based onthe same operating principles as SOMNAR, the XS
capable of measuring the thickness of various rmaterials with accuracy as high asx

0.0001 inches, or £ 0.001 millimeters. The principle acvantage of ultrasonic
measurerment over traditional methads isthat ultrasonic measurements can be
performned with accessto only one side ofthe material being measurad.

Dakota Ultrasonics maintains a custormer suppart resaurce inorder to assist users
with gquestions or difficulties not covered inthis manual. Custamer support ray be
reached at any of the following:

+ Dakota Ultrasonics Corporation,
300 El Pueblo Koad, #100 Scotts valley, CA
23066 USA

+ Telephone: (3317431-9722
+ Facsimile: (831) 431-9723
+ httpcdwewen dakotaultrasonics com

1.1 Disclaimer

The PW¥ iz a fulkfeatured scope that allows a great deal of control over the
functionality and electronic performance ofthe instrument. However, as this provides
the user greater control and versatility for avariety of applications, it also reguires
that the user he comfortable with operation and waveform interpretation of the
ingtrument. 1tis strongl recormnmended that the contents of this manual be read in its
entirety. Itis also recommended that a sufficient amount of tirne be allocated to
working with the instrument in atest environment priortouse inthe field.
Responsibility for proper use of theinstrurnent and recognition of this phenomenan
rest solely with the user of the instrurment.

APPENDIX B -

SETUP LBERARY

Num | Name Comment 1 GAGC | Velocily

1 E E DEL&w LINE 3/ 8 ] 0.2330 infuSec
2 |- E DEL& LINE 3/8 ] 0. 2330 in/uSec
3 E E DEL& LINE 142 3 0. 2330 infuSec
g | . E DEL& LINE 1/ 2 I 0.2510 infuSec
5 E E GRAPH TE STEEL 3 0.0940 in/uSec
] |- E &R&PH TE STEEL 3 0.0940 infuSec
7 |- E GRAPHI TE FLASTIC ] 0.0920 in/uSec
g E- E PEWCI L FTR- 100E 5] 0.2330 infudec
] |- E PENCI L PTR 100E 3 0.2330 infuSec
10 E E PEWCI L FTFR- Z00E ] 0.2330 infuSec
11 |- E PENCI L PTR- 200E 5 0.2330 in/uSec
12 E E COWTACT STEEL ] 0.2330 in/uSec
13 F- E COWTACT STEEL 33 0.2330 infuSec
14 F- E COMTACT PLASTIC I8 0.0920 infuSec
15
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Ll L1310 K27
Titannmm L2400
Tungsten LAM0 5182
Uranm L1330 1me
Water LS80 73
Zinc: L 9661 L2216
Zinconum L #8530 2648
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CHAPTER TWO
QUICK STARTUP GUIDE

Turn the A#&0on and off using the switch located anthe bottorm right corner ofthe
kevpad. When A0 s intially turned on, a flash logo and blinking lights will he
displayed priorto entering into the main measurerment screen. Maote: This section is
primarily written as a basic startup guide only.

2.1 Selecting The Transducer Type

The first step in using the AB7stoselectthe transducertype stored in a setup.
There are 14 factory setups containing different transducer types that can be loaded,
rmodified and stored in a new setup location. By selecting the transducer type from a
predefined setup list, the A& Tan recal specific properties about the transducer,
setup the display area and predefined scope settings. Nobe: Once the transducer
has been selected, the A%l store and recall this setup, containing the transducer
type, every time the &8s powered onfoff. This setup will anly change ifthe user
plsically selects another setupframthe list. Therefore, if vou have previously gone
through this section and selectedthe appropriate setup, proceed to the next section.
e the following stepsto select wour setup transducer type):

Selectinga5 forusewithas ific Transducer

CCLFY LI-C

LELFY LIME 172
CELFY LIME 142
ERAFHITE STEEL
ERAFHITE STEEL
CRACIILTE MLASTIZ
FEHLLL FIE-1HkE

-
|
orreriereoe [

=R N O I A |
m
1

N 3 2ok
FOL: FO3 |aFIH: 46

THR : > (] Q-
HLLE F-10 RLSHL THIL bl+b

13 Pressthe MAALTI MODE key once to activate the load setup list containing

the transducer types and settings.

23 Usze the U and DINOMN arrovy ey's to scroll throogh the setup list until the
target setup is highlight ed.




1 Pressthe ENTER key to display the confirmation screen.
43 Pressthe O key to select the setup and return to the measure screen, ar

ESC to cancel the selecting a setup.

APPENDIX A -

22 calibration
The next step isto calibrate the AT the material and transducer being used. Ifa

sound velacity is not known, the 2¥Xcan be calbrated to a known thickness sample.

This dermo will briefly explain each of possible calibration technigues. Read through
the various calibration technigques and select one of the following:

Known Yelocity

Ifthe material velocity is known, the user may wish to sirnpl enter the velocity

nurnber into the A rather than have the AR calculate the velocity value using a
know thickness., The steps for entering the velocity are outlined helow:

Using a K nown Material ¥elocity

1. 2330

UK FAC

TSP THHF | RETF

WELOCITY 2338
OLE PILHT UHCL
TLC PIIHT UHCAL
HETERIAL 4Z48 STEEL

1y Pressthe MEMU key once to activate the menu items tab. Press the MENU
key multiple tirnes to tab right and theESC key multiple tirmes to tab left until
the CAL rmenu is highlighted and displaying the submenu iterns.

YELOCITY TABLE
Matexial sound velocity sound velncity
inlus mk
Aminum 012510 6375
Berylium 1500 12903
Brass 01730 4794
Bronze 0130 LN |
Cadmium 010490 2769
Columbrmm 019490 4928
Copper 01830 4648
Glass {plate) 012270 5766
Ghycerne 00760 1930
Gold 01280 51
Incond 02200 5817
Iron 1230 5193
Cast kon 01800 {opprox) | 4572
Lead (.85 2159
| Magneshmm 012300 5842
ey L5M 1448
Molybdenum 02460 6248
Moned 02110 5359
Nicked [| A || 56319
Nylon 01060 (approx) | 2692
Platinum 01560 62
Pexigias 01060 2692
Polystytmne A 2337
MC 00990 2308
Ouatz glass 022260 5740
Rubber vuicanized | L9190 2311
Sy 0144 607
Stead (10C4)) 0_2Z23A 5893
Sted (1340) 012330 5918
Sied Stainless™ 012210 H664
Teflon 1.05490 1372
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CHAPTER TWELYE
USING THE UTLITY SOFTWARE

12.1 Computer System Requirements

Dakvhew J or P Xwew will run on many different operating systems: Windows 95,
Windows 98 (1st or 2nd edition), Windows WNT 4.0with Service Pack 8, Windows ME,
Windows XP, Windows 2000 Professional, Windows 2000 Senver, orWindows 2000
Advanced Server operating systerns running onlntel or AMD hardware.

A Pentiurm 166MHz or faster processor with at least 32 menahytes of physical RAM
isrequired. You should have 40 megabytes of free disk space before attempting to
install Dakview J or PYEvew.

Dalkiview 3 or W Xview reguires an available communications port in order to
transfer data to and from the A% Dakview Jor PWwiew cupports COM 1, COM 2,
COmM3, and COM4.

USH to Serial Converter

Some newer l[aptop computers do not hav e standard serial ports. Inthiscaseitis
possible to use a USE to Serial converter. 1fa serialto USE cahle is needed,
Contact Dakota Ultrasonics (pt# m-402-0510).

122 Instaling DakView 2.X

Dalkiview 3 or PWXview comes on a CO-ROM with an autormatic installer program.
Flace the COvinyour computer's GO tray and close the door. Open the CO-ROM by
double clicking on the My Computer [CORM, then douhle click on the CD. Finally,
double click on the SETUP icon to begin the installation.

Referto the help section in Dakvew 3 or P Xwiew, for the cornplete operating
manual, setup, and operation.
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2y Use the U and DO arrow key s to scroll through the sub rmenu tems
Lt WELOCITY is highlighted.
3 Pressthe ENTER key to display the Digits Edit Box

4} Pressthe U anc DOMM arrowe key s to scrall the highlichted value.
4y Pressthe LEFT and ”AGHT arrow keys ta scrollthe digit locations.
6 Repeat steps 4 &5 until the velocity number is correctly displayed.

) Pressthe OK key to set the welocity and return to the menu screen, or ESC

tocancel ertering the velocity.

) Finally, pressthe MEAS key to return to the measuretmnent screen and begin

taking readings.

Known Thickness

Sometimes the sound velocity of a material iz not known, 10 this case a sample with
a known thickness can be used to determine the sound velocity, [t would be very
handy to carny & set of mechanical calipersto use in conjunction with the SETor
calibration in the field:

US-IIS a Known Thickness

f.0000

OK ESC

FRIOSE] »15% | TUHE GATE

QHE FOINT 1. 00ag
TUD FOINT UHCAL
HATERIA_ 4348 5TEEL




13 Physicall measure an exact sarnple of the rmaterial or a location directly on

the material to be rmeasured using a set of calipers or a digital micrarneter.

B Apply adrop of couplant on the transducer and place the transducerin
geady contact with the sarmple or actualtest material. Be sure that the
reading is stable and the repeatahility indicatar, in thetop left corner ofthe
display, is fully lit and stable. Press the MENUW key once to activate the
rmenu iterms tab. Pressthe MENU Key multiple tirmes to tab right and the
ESC key multiple times to tab left until the CAL menu is highlighted and
displaying the subrmenu itermns.

3 Use the WP and DO arrow keysto scroll through the sub menu iterns
untinOME POINT is highlighted.

41 Pressthe ENTER key to display the Digits Edit Box.
Pressthe U and DOWM arrovy key s 10 scroll the highlighted v alue.
Fressthe LEFT and ”GHT arrowe keys to scroll the digit locations.

Repeat steps & &6 until the known thicknessvalue is correctly displayed.

f0f o oo oo

Fressthe OK key to calculate thewvelocity and return to the menu screen, or

ESC to cancel entering the velocity.

9 Finaly, pressthe MEAS key to return to the measurement screen and bedgin
taking readings.

Note CHECK YOUR CALIBRATION! FPlace thetransducer back onthe

calibration poirt. The thickness reading should now match the known

thickness. If thethicknessis not correct, repeat the steps above.

Inmportant Nobe: Rermernber to perfarmn a probe zera function prior to

measuring. The default setup clearsthe probe zero value.
Impioviant Nobe: If interface-echo or echorecho modes are being used, be sure

todo a two-point calibration, which also setsthe prohe zero before measuring.

47 Pressthe OK key toreturn to the measurement screen.
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Note TheMName and Conmments of the Sebup can be edited at any time by
simply repeating the Save Setup routine described abowe. Therefore, the
Sawe Setup function can also be considered an Edit Fundiion.

Basic Material Type

If the material welocity is unknown, and a sample thickness cannot he taken from the
material, the user may opt to choose a basic material type from a list with
approximate welocity numbers. [t's important to note that these velocities will not
ahvays be an exact representation of the material being tested. Usethese values
only if a close approximation is acceptahle. Follow the steps helowto select a basic
rnaterial type:

11.4 Using the Default Setup

The default setup feature was added to the ##t0 use, as a last resart, if there are

no setups stored in the gauge —factony or othenaise. The anby tirme this might
passibly occur is f the setup file in the X Wwas sormehow corrupted, and the user

does not have accessto a computer to re-load the factory setups back into the A9

This givesthe userthe ahility to load and modify a hasic setup as fallowes:

Selecting a Basic Material Type
FROEEJEIME DISF | TUNE | GATE
UHITS

Using the Defauk Setup

WARNING!

EF SUHEF 1Y

FEEE AHHL

EFHRE MEASHRING

[ oK |
EREs ™0 U1l HFEFR

aFEN

SAUE 1

DEFAULT SETJIF

LANGUFCE

13 Pressthe MEMU key once 1o activate the menu items tab. Press the MENU
key multiple tirmes to tab right and theESC Key multiple times to tab left until
the SETUP menu is highlighted and displaying the submenu items.

2 U= the UP anc DOMM arrow kKey s to scroll through the sub menu items
until DEFAULT SETUP iz highlighted.

3) Press the ENTER key to l0ad the Default Setup and display the Wiaming
Messane Box.
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UELOCITY

OHE POIMT
Thid POINT
MATERT AL 43408 STEEL

1) Pressthe MEMU key once to activate the menu items tab. Press the MENU
key multiple tirnesto tab right and the ESC key multiple tinnes to tab left until
the CAL rmenu is highlighted and display ing the submenuy tems.

2 Use the U and DOWM arrow key's to scroll through the sub renu tems
urtil MATERIAL is highlighted.

) Pressthe ENTER key to display the list of material types.

4} Pressthe UP anc DO arrow kKeys to scroll through the material list until
the appropriate material is highlighted.

A) Pressthe ENTER key to display the confirmation screen.

6) Pressthe OK key to select the material and return to the mmenu screen, or
ESC to cancel the material selection.

T Finally, pressthe MERS key to return to the measurement screen and begin

taking readings.




2.3 Measure

The X now ready to measure. There are four different rmeasurement view
options, each with a specific purpose. The steps below outline how to togdle
between the different view mode options:

Selecting the Meacurem ent Yiew Option

TUHE | GATE
EBACKLIGHT OFF
COMTRRST 16
DELRY H. 868
WIDTH 2.85

13 Pressthe MENU key once to activate the menu items tah. Press the MENU
key multiple tirnes to tab right and theESC key multiple tirmes to tab left until
the DISP menu is highlighted and displaying the subhmenu iterns.

27 Usze the WP and IOWN arrow kKeys to scroll through the sub rmenu items
untiAEWFis highlighted.

3) Use the LEFT and RMGHT arrow keys to scroll the wiew options.

43 Once the view is displayed, press the MERS key to return to measurement

mode.

RF: s useful to see exactly what the signal looks like directh around the detect
paint. Thisview isthe preferred view for precizion measurements, as it allows the
userto view smaller ranges Zoomed in) aroundthe detection point (displaved az a
werical dashedling). This can be done manually by adjusting the delay and width
settings. It also provides the userwith the ability toview and selact either the positive
ar negative polarity option.

RECTFED (RECT) Displays the entire range being scanned. This screen is useful
to "get the hig pictura"when viewing wide ranges oormed aut). The point which is
triggering the digital thickness reading (called the detect) is displayed as a vertical
dashed line.

31 %hen the pararmeter to edit is highlighted, press the ENTER key to activate
the AlphaEdit Box

6] Use the LW, DOV, LEFT, and RIGHT arrow keys to scrall through the
characters, the ENTER key to select characters, and the CLR kgy to
hackspace through the characters, until the Nanse or Note fields have heen
edited.

71 Pressthe OK key to returnto the Sawe Setup Parameters List Box.

3 1T hoth parameters will he edited, nepeat steps 4 — 7.

9y Use the U and OV arrow key's to scroll to and highlioht SAWE SETUP.
10iPressthe ENTER key to activate the Setup List Box.

T1ilUse the U and INOWN arrow key's to scroll through the setups until the
target location to save the Setap is highlighted.

CONFIRM
OVERNTITE
STORED ?
SETTHGS?
ok Esc

FFTTF

ar =y |
58T

DC-AU_T SCUD

12Pressthe OK key toactivate the confirmation screen.
13HPressthe OK key to save theSetup, orESC to cancel saving the Setup.

14HFinally, pressthe MERS key to return to the measurement screen.
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13 Pressthe MEMU key once 1o activate the menu items tab. Press the MENU
key multiple tirnes to tab right and theESC key multiple times to tab left until
the SETUP menu is highlighted and displaying the submenu iterns.

2 U= the UP anc DOMM arrow kKey s to scroll through the sub menu items

Saving the Setup
SAVE SLTUP

L ]

MAME:

MOTE:

SAVESETLR?

SCT
UFEH

PEFHUL T e 1 F

| HHISHRI-F FHEL I-H

LNt SAWE is highlighted.

3) Pressthe ENTER key to display the Sawe Setup Parameters List Box.

4} Pressthe P and DOWEN arrow keys to scroll the Name and Note

parameters.

BLUMINUM GATE"

S it [uTiL | srer: [
UFEN |
HEFALLL SHIL P
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BSCAN: The Time Based B-Scan provides the user with a cross sectional view of
the rnaterial being tested. This mode is useful whean there iz concern regarding the
profile of the blind surface.

DIGITS: Displays the digital thickness value using a larger font sze. Thiswiew is
useful when the XS being used as a hasic precision thickness gauge following
the initial setup using the scope.

Once the view has been selected according to the application reguirerents, the
delay and wadth of the screen will potentially need to be adjusted, ifthe view has
heen set toRF, RECT, or BSCAM . Use the following steps to adjust these settings
directly from the measurement screen as follows:

Adsting the Delay & Width

.00 il.00

& ¥ EE B..6 B.F3 0.6l

- 3 CELA: @00 (TR TENE
0L ros G345 rCLy ris |[GAIRY  <C
THE: = i i THR: @ I nrs 1h}

SRID: F-.5 RIGHT TOLIL UIHG | |ERID: F=15 2AUEH TriIL WI-E

17 Pressthe MEARS key once to activate the measure menu iterns. Pressthe
MEAS Ley muttiple timesto move right and the ESC key multiple timesto
move left, until the either the DIELAY or YDTH cell is highlighted.

27 Use the WP, DOWN, LEFT, or RIGHT arrow keys to scroll the DELRY and
WD TH values.

3] Repeat steps 1& 2 until the range is cormectly being displayed.

Alternatively, the IELKY andYWEDTH values can he changed using the Digit

Edit Box a5 follows:




1) Press the MEAS key once to activate measure menu items. Press the

2)
3)
4)
5)

6)

7) Finally, press the MEAS key to return to the measurement screen and begin

Note: The DELAY & WIDTH can also be adjusted from the menu tab items.

taking readings.

MEAS key multiple times to move right and the ESC key multiple times to
move left, until the either the DELAY or WIDTH cell is highlighted.

Press the ENTER key to display the digits edit box.

Press the UP and DOWN arrow keys to scroll the highlighted value.
Press the LEFT and RIGHT arrow keys to scroll the digit locations.
Repeat steps 3 & 4 until the DELAY or WIDTH value is correctly displayed.

Press the OK key to set the DELAY and WIDTH value and return to the

measure screen, or ESC to cancel entering the DELAY or WIDTH value.

However, using the hot menu keys is the easiest method.

iy @.500 ]

=

0. 39
DELAY: ©.88

POL: POS  (ER

THR: 2 LOC: Al

GRID: F-15 RIGHT TAIL WING

RF

ML  ©.500

THR:: 2 Juoc: A1

GRID: F-15 RIGHT TRIL WIHG

RECTIFIED

WERWRITE
STORED ?
SE| IHGST
Foc
FET FENGIIEE Y |
Pz |
DE-&U_T SEUP

A) Pressthe ENTER key to activate the confirmation screen.
B} Pressthe OK key to [oad the setup fram memony.

71 Pressthe MEAS key to return to the measure screen.

11.3 Saving a Setup

Once the A parameters and features have he adjusted for an application, the user
may elect to save these setting to & specific setup location for future use. Thiscan
potertially save time and reduce error between users.

It is sormetimes necessary to rename a previously saved setup, or add additional
cornments about & particular setup. The setup name may have been entered
incorrectly, or the user needsto usethe setup for a cormpletely different project. An
inspectors narme, or other comments about the project may also be required for
additional docurnentation purposes. Thefollowing procedures outline the necessary
steps for sawing and editing a setup:
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DZ_AY LINE 3-8
DZ_AY LINE 172

GRArNCTC STOe
EIPHITE STEEL
SRAPHITE FLASTIZ

1, -
2. I-E
Z. E-E
4. I-E DZ_AY LIHE 1-2
=.CLC
z. I-E
7. I-E
= F=F F-H1I11 FlR=1kM-

SHUE 1
DEFHLLT ==l UF

LHHELFE EHEL 1=H

MNote The setupscanbe loaded at any tine by simpl pressing the MULTI
MODE L&y,

1) Pressthe MENU key once to activate the menu iternstab. Press the MENU
ket multiple times to tab right and theESC key multiple tirmes to tak [eft until
the SETUP menu is highlinhted and displaying the submenu iterns.

& Usa the P and DOMMN arrow key s to scroll through the sub menu tems
until OPMENM is highlighted.

3 Pressthe ENTER key to display the Setup List Box.

4) Use the P and DOYWM arrow keys to scroll through the setups until the
target setup is highlighted.
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i i B. SO0 1, (T 8. S8 1y

B-SCAH

L0500

1.0%

SITIM BLR

THR: = |Loc: AL IHE: @ Ldr 4l
3RThE F—15 RTRFT TATI WT-A ERID: F-LT RIGET “FI_ LIMG
B-SCAN DIGITS

Inthe upper left corner of each ofthe mode photos above, isthe repeatahility
indicatar. The repeatability indicator is represented by six vericalbars and
represents how repeatahle the measurements are. In reqular measurement mode,
the AMEATnakes 4 measurernents a second. In scan mode, the A nakes 32
measurements a second. When the s idle, only the left vertical har and the
underline will be displaved. Howeser, when the 70s making a measurement, five
or six of the bars should be displayed on the repeatahility indicatar. If fesser than five
hars are showing, the 7S having difficulty achieving a stable measurement and
the thickness walue displayed is potentially he unstable. Another thing to note is the
vertical hroken line in the RF and RECTIFEED photos ahove, This line represents the
actual point of detection. The A uses a zero crossing or flank detection method,
and presents the actual point of measurement on the display.
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CHAPTER THREE
KEYBOARD, MENU, & CONNECTOR REFERENCE

L B
[I‘n'IFHIi [ MFAS

0K ] A ESC
4' ENTFR b
\

- A

r —

LI T O

ML UHE
—

3.1 Menu Key (Operation & Sub Menus )

The Menu key activates the primany menu structure containing 9 menu tab groups.
These tab groups then contain sub rmenu items, or functions. The sub menu itermns
have beenarganized in tab groups according to how closely they are related tothe
individual tab group natmes. Let'sfirst get familiarwith how to move around inthese
tabs hefore continuing on to the sub menu functions. This procedure is outlined

el oy

MENU

Activating and Getting Around in the Menu tems

[FEE=N CAL DISP TUHME GATE

ZEROD TRANSDUCER
FIULSE SFIKE
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CHAPTER ELEYEN
SETUPS — CREATE, STORE, EDIT, & RECALL

11.1 Introduction to Setups

Oiften tirmes, users are faced with a variety of tasks and applications that are
sometitnes 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 ofthe 2B the number of potential applications also increases hased
on ahility alone. This is priarily in reference to the addition ofthose very difficult
applications, where a standard thickness gauge would not be feasible, or capable of
accarnplishing the tasks.

The increased nurmber 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 ofthe additional time involved, the 2EXhas been equipped
with the ability to savethese setupsto memory and he recalled at any time. The
2¥Xhas 16 Tactory setups and can store 48 custom Lser defined setups. These
setups can be hi-directionally transferred to and froma PC. Therefore, the user can
save as many setups as necessary for all of the individual applications. 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 ar more users during the setup and
calibration process.

112 Opening a Setup

The 2= [oaded with a number of setups from the factory. These setupscan he
opened, edited, and saved to any one of 48 setup locations. The 16 factory setups
are read only and can be opened and modified, but must be save to one ofthe 48
custom locations. A default factory setups file is also included with the PYviews
sofhware. 1t can be restored to the AEAat anvtime using the wtility software included
with the 2B should the factony setups hecorme corrupted inany way . The factony
setups are general setups only, but have been aptimized for used with the most
comman applications. They will serve as an excellent starting point, regquiring onty
rinar adjustrnent s to work for custorm applications. The fallowing procedures autline
howy to open factory and customn setups:

96



LOAD GRID
FROM ?

WIEMUORY *

DELETE OME GRID
DEIFTE AT SETRS

a1 Pressthe ENTER key to activate the confirmation screen.

G) Pressthe O key toload the grid frorm memony.

71 Pressthe MEAS key to return to the measure screen.
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1) Pressthe MENU key once to actieate the renu tems tab. Press the MENU
key multiple times to tab right, and the ESC key multiple times to tab eft

until the desired tah group is highlighted and displaying the submenu items.

Mo that your familiar with activating and moving amongst the tab aroups, let's have
a look at how to move around inthe sub menu terns as follows:

Getting Around in the Sub Menu ltems
13 Usethe P and DOV arrow key s to scrall through the sub menu tems
until the desired function is highlighted.
2 Depending onwhich function is highlighted, use the LEFT, RIGHT, and
Enter keysto scrall the options or activate the Dagit Edit anc List Box

options.

The sections to follow will provide the userwith an explanation of the sub menu
functions:

FILZE ZFIKE

32 Probe— Menu

Fero: The WA iszeroed inmuch the same way that a mechanical micrometer is
zeroed. If the P is not zeroed correctly, all of the measurements made using the
AEXrnay hein error by some fied value. Referto the section on page 33, for an
explanation of this important procedure.

Note: This function is only usedwhen using a contact styletransducer with a pulse-
echo contact setup selected. All the other transducer types use multiple echo
maodes, and the zero function is not needed.

Pulse- The PWX has an adjustahle pulse width for both high penetration and
resolution applications. The pulse width refers to the duration of time the pulser is
on. The options are Spike, Thin, cndWsde. Refer to page 71 for a further
explanation.
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Unils: Togole between English or Metric units and low and hi resolutions. The
readout will change frominches to millimeters (K, 1R HE, MW, MW HE). The high
resolution options are indicated with HRE following the units, and offer an addtional
decimal place of overall resalution {.e. IN=.001" and IN HRE = .0001".

Welncity: Functionto calibrate the PV by setting the velocity to & known material
velocity, Refer to page 35 for further info.

One Poink: Ferforms a single point calibration. This option allows the user to
autornatically calculate the welocity by entering a known sample thickness. Refer to
page 37 for further info.

Two Pomnt Ferforms a two-point calinration. This option allows the user to
automatically calculate the welacity by entering a second knowen sarmple thickness.
Refer to page 38 for further info.

Maleriak Sclectthe material welocity from a chan of basic material types, when a
known sample thickness, or material velocity cannot be obtained. Referto page 41
for further info.

3.4 DISP (display) — Menu

Wiewe Selectable RF wave, RECT (rectified) wave, BSCAM (cross section), and
DIGITS {large digits) views. Refer to page 43 for further infa.

Backight: Sclectable OFF, OM, AUTO, or INVERT backlight option. The INVERT
option is actually a screen inversion that togales background and foreground colors.
Contrast: Adjustable display contrast forwariahle light conditions.

Deday. Frovidesthe user the abilty to change where the left side of the display
window starts accaording to thickness, ininches or millimeters. Refer to page 53 for
further info.

Whdth: Frovidesthe user the ability to chanoe the overall size of the viewsable

reasurernent area. It functions a lot like a zoam an a carmera. Refer to page 50 far
further info.
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dizplayed at the bottarn of the Hot Menu kens 0 measurement mode. t's nat only
impartantto recogniz e what grid is currently active, but also be able to change the
active grid at any time. The following procedures outline this process:

Changing the Active Gid

LOAD GRID

1. ALCAK 232
2 FRESWES12
3. REFIMELSZ
£ L N2
SoLrss

fi | &L -
7. TANH 11

DE_ETE OY=CRID
NTLFTF Al RThS

13 Pressthe MEMU key once to activate the menu tems tab. Pressthe MENU

key multiple times to tab right and the ESC key multiple times to tah left until
the DATA menu is highlighted and displaying the subrmenu itermns.

2 Use the UP anc DOWM arrow keys to scrollthroughthe sub menu items
urtil (IEN is highlighted.

3 Pressthe ENTER key to display the Grid List Box.

43 Usze the U and INOWN arrowy key's to scroll through the grids until the target
gridis highlighted.
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9 Repeat steps 6-8 until the Conments are completed.

MITE

RCH. DK

=RAVE CHAMGESS

OFEH
DELETE OHE SRID
BEIFTF A1 SRS

103Press the U or DOWMN arrove key 1o highlight SAWE CHANGES, andthe

O key to activate the confirrnation screen.

[ cowrnm |
OVERWRITE
CURRENT ?
GRID?

[ ok |

ATA
HEIF

OFEH
DELETE OME SEID
DELETE ALL 3EL

- m

s

113Pressthe OK to save the changes or theESC Key to cancel editing the grid

pararneters.

12Press the MEEAS key to return to the measurement screen.

10.7 Changing the active grid {Open)

The user may have transferred grid templates from a PC to the 28X or setup grids
using the Xt an earlier time. The name ofthe currently active arid is akways
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THFESHILZ z
LU | S R ~kzlll ok
3.5 TUNE — Memnu SOCT WA FILLZD

Gam: Increases or decreases the overall amplitude ofthe sianal. Much like turning
the volume up or down ana stereo receiver. Refer to page 95 far further info.

AGC: The PWX is equipped with anautornatic gain controlwhen aperating in
interface-echo and echo-echo modes anly. This is much like turning the volurne up
or doven on & stereo recen er. Howewver, the A0l automatically contral how rouch
the valume isturned up or down, Alternatively, the AGC can be manually controlled
using the same procedures as GAIN descrihed above. Referto page 99 for futher
info.

Threshol: Enahbles the user to set the sensitivity level of the M The arnplitude
ofthe signal must reach and exceed the threshold level hefore a measurement is
detected. Refer to page 57 for further info.

Polarity: The Sbroperates on a Zero crossing detection principle. This feature
togoles which stroke of the oycle the crossing detection uses, either positive or
negative. Refer to page 76 for further info.

Rect Wavweforme  This option provides the user an outlined ar filled view option when
the display setting is in RECT {rectified) wave mode only. Referto page 78 for
further info.

proge] caL 0 ocr | To-E RS

=l R}
CATC 2 ]

3.6 GATE —Menu

Measure Mode Ulzed to select the measurernent mode for different application
reguirements. The modes are P-E {(pulse-echa), P-E GTipulse-echo wigate), and E-
Ef{echo-echo). Nobe: |-E or Interface echo mode is also a multiple echo maode that
uzes two gates like E-E mode({echo-echo). Refer to page 23 for further info.

Gale 1: Gates allow the user to view areas ar sections of the waveform and ignore
others. Gate1 can he used in both pulse-echa and echo-echo measurement modes.
Refer to page 61 far further info.

Gake 2 Gates allow the user to view areas or sections of the wavefarm and ignare
others. Gate 2 isonly used in echo-echo {irterface-echo) measurermeant modes.
Refer to page 645 far further info.
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Openc Displays a listoffactory and user defined setups currently stored in memany.

These setups canbe recalled and used at any time. Refer to page 98 for further info.

Sawe Providesthe userwith the ahility to save a custorn setup that has heen
rnodified or created by the user. Refertopage 100 for further info.

Default Setup: | oads 3 basic defaul setup. Use only as alast resortwhen the
setupsin the A have been corrupted and a computer is not accessible. Referto
page 103 far further info.

Language Providesthe Lser with three different language options: English,
German, and Spanish.

3.8 DATA —Menu

Newe Allowsthe user the ability to create a new alpha numeric grid with custorn
pararmeters, rows, and columns depending on their application reporting
requirements. Refer to page 81 for further info.

Edit Gives the userthe ability to change pararmeters of grid that have been
previously saved. Mote: Pre-defined coordinates cannot be changed once they have
heen created. Referto page 93 for further infa.

Openc Thisfunction provides the user with the ability to recall grids that currenthy
exist in remoary frorm a list of grids. Refer to page 95 for further infa.
Ddete One Grd: This function provides the userwith the ahility to delete ane
indivicdual grid frarn a list of multiple arids previousky saved in memony, Refer to page
91 for further info.

Delete Al Grds: This function provides the userwiththe ahility to delete all grids
currently stored in mernory. Referto page 91 for further info.

29 UTIL (utiites)—Menu  Lomaa it 222
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13 Pressthe MENU key once to activate the menu itermns tab. Pressthe MENU
key multiple tirnes to tab right and the ESC key muttiple times to tab left until
the IMATA menu is highlighted and displaying the subhmenu iterns.

29 Use the U and DDOWN arrow keys to scroll through the sub menu tems
uritil EDIY is highlighted.

3 Pressthe ENTER key todisplay the Edit List Box

43 Uze the AP and DDOWN arrow keysto scrollthrough the Edit options until
NOTE criINCR.DIR i= highlighted.

MNote: [T editing the MCR. IR, simply use theLEFT or IGHT arrow keysto
scroll HONE, NORTH, EAST, SOUTH, or WEST. Proceed to step 10.

a1 ?345[‘1?3?

JATA
HE

0O2EH
DZLE"E OKE GRID
DIIETF AL ARTRS

4} Pressthe ENTER key to activate the Alpha Edit box — Only used when
editing the NOTE.

6) Llze the U, IOV, LEFT, & RIGHT armow keysto highlight the appropriate

alpha characters.

T Pressthe ENTER key to select a character and advance to the next field of
the Comments.

) Use the CLR key to hackspace if necessary.
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DLLETCALL

GRS AHD -3

NEADINGS 2

HFl

ECI™

NP-H

CE_ETE CHE G%10

' Pressthe ENTER key to activate the confirmation screen.
41 Pressthe OM key to delete Ml Grds from mermorny, or the ESC key to abort.

A Pressthe MEEAS key to return to the measurerment screen.

10.6 Editing a grid

Cnce a grid has been created and saved to memory, the user can edit the
Comments or iIncrement Drection at a |ater time. The following procedures outline

this process:

Editing a Grid
EDIT GRID ENT GRID
NITE HrT=
NCR. DIR: 1NCR. CIR:
S&4E CHARGEST SAVE CHANGEST
[ ok | esc |I o |  £sc |
BATA 5z TuF TRl LT | e
HHIr M
UPLH UPER
DELE B LR SK_D LELEIE JHE RIL
DELETE ALL 3RIDS DELETE 3L GRILE
91

Auto Find: Automatically locates the detection paint if the measurement iz out ofthe
wienwable display area. Refer to page 72 for further info.

Scan Mode: Thisfunction enables a hi speed scan mode that increases the averall
sample rate fromthe standard 4 rmeasurements a second to 32 measurements a
second. Referto page 73 for further info.

Alam Status: Togoles alarm mode on ar off. Referto page 74 for further info.
AlamLOLimi: Givesthe userthe ahility to setthe LO limit parameter. If the
measurermert falls belovwthisvalue, a red light will iluminate and sound the internal
heeper. Referto page 75 for further info.

AlamHI Limit Givesthe user the ahility to set the HI limit parameter. If the
measurerment exceedsthisvalue, a red light wdll illuminate and sound the internal
heeper. Referto page 76 for further infao.

SCCTIRZ SITURS
Jar<lF AF N
SEETIRE BRIZ

3.10 XFER {transfer) — Menu A0~

Backup Setups  Enables the user the ability to backup the setups currently stored
inthe AEAt0 a PCwvia RS232 port. Referthe help section of the Dakview 3 or
MEview coftware for a complete electronic manual.

Restore Setups: Enabiles the user the ability to restore the setups currently saved
onaPCtoan Mvia RS232 port. Refer the help section of the Dakview 3 or
MEwiew software for a complete electronic manual.

Backup 6rid: Enables the user the ability to backup grids currertly stored in the
AEXt0 a PCwia RE232 port. Refer the help section of the Dalkiew 3 or PY¥Xwiew
software for a complete electronic manual.

Restome Grid: Enahles the user the ability to restore grids currenthy saved ona PC
to an 2¥Xvia F5232 port. Referthe help section of the Dalkview 3 or PWXview
software for a complete electronic manual.

About: Frovidesthe user with Dakota Ultrazonics contact information and the A&
sofhware version. Refer the help section of the Dakview 3 or PWXwiew sofhware for a
complete electronic manual

CLR
3.11 CLR (clear) Key

The primary functions ofthe CLR key, isto clear a measurernent from a grid cell
location or set ohstruct, and backspace in an AlphaEdt Box 13 user has already
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saved ameasurement and waveform to a cell location, use this key to clear the
rneasurernent at any time.

MEAS
3.12 MEAS (measurement mode) Key

The MEARS key putsthe 2EAInto t's prirnary mode of operation. Inthis mode, the
user has acomplete wiew ofthe LCD, aswell as cantral of the Hot Menu Functions.
These hot functions provide the userwith the ahility to make crucial adjustments to
the display, wavefarm settings, and arid storage locations without havingto search
through the menu and sub menu terms. 1t's important to first get familiarwith moving
around in the hot functions as follows:

Getting Around in the Hot Menus

TR TOTH: .34
PCL:= FCE |537IH: 45
[ H A n H1
GRIC: F-1% FIGHT TIIL UIHG

17 Press the MERS key at any time to return to the prirmarily measurement

mode.

2] Pressthe MERS key multiple tires to tab right through the menu fields, and
the ESC key multiple times to tab 1eft through the menu fields, until the
desired hot functionis highlighted.

Mow that wou're familiar with activating and moving amongst the hot function fields,
let's have a look at how to adjust or chandge the values of these fields:

Adjusting the ¥alues of the Hot Menus

13 Use the P, DOWAN, LEFT, and RIGHT arrow keys to increase and

decrease the values of the hat function fields.

% Repeat step 1 until the desired value has heen achieved.

DELETE GRID

1 al CAYEEZ
2 PRESVESI2
2 REFMEAS2
4 LTS

LR
T TAKNA

DELZTE ALL CRIDMS

3 Pressthe ENTER key to display the Gnd List Box.

43 Usze the AP and DOWN arrow keysto scrollthrough the stored Gads until
the target Grd to delete is highlighted.

) Pressthe OK key to delete the Grd.
6} Pressthe MEAS key to return to the measurerment screen.

Deleting All Grids

HEW
EDIT

OPEH
CELETE OHME GRID
CELETE ALL GRIDS

13 Pressthe MENU key once to activate the menu items tab. Press the MENU
key multiple tirnes to tab right and the ESC key muttiple times to tab left until
the IMATA menu is highlighted and displaying the subhmenu iterns.

2) Use the U and DIOWM arrow keys to scroll through the sub rmenu terms
until DELETE ALL GRIDS is highlighted.

17
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Mote The user can also togale the display view between RF, RECT, DIGITS if
previously saved in one of the listed modes, orB-SCAN and DIGITS if saved in
B-Scan Mode, by pressing the ESC and OK keyswhile a location is highlighted.
41 The user may optto clear a specific reading and save 3 new one at any
tirne. Press the CLR key in the appropriate celllocation ta clear the reading,

take a newy measurerment, and press the OK key to save the new reading.

a1 Abort the Grd View Box by pressing the MERS key 2t any time.

10.5 Deleting a grid

Deleting One or All Grids from Memeory

Delating One Grid
(ANl UTIL | =FER

DELETE COHE GRID
DELETE ALL GRIDS

13 Pressthe MEMU key once to activate the menu items tab. Press the MENU
key multiple tirnes to tab right and theESC key multiple tirmes to tab left until
the DATA menu is highlighted and displaying the submenuy terns.

2 Use the UIP anc DOMM arrow Keys to scroll through the sub menu items
untilDELETE ONME GRID s highlighted.

89

Alomatively | the delay, width, gain, and threshald hat function fields can be
changed using the Digit Edit Box a5 follows:
13 Pressthe ENTER kev to display the Digits Edit Box

2 Pressthe U and DOWMN arrow keys to scroll the highliohted value.
3 Pressthe LEFT and FAGHT arrow keys to scroll the digit locations.

4y Repeat steps 2 &3 until the delay, width, gain, ar threshold number is
carrectly displayed.

) Pressthe OK key to set and return to the measure screen, orESC to cancel

entering the delay, width, gain, orthreshold value,

3.13 OK Key

The prirmary function ofthe OK key is confirmation of a change or selection. Also
togales display views (Rect, RF, Diaits, B-Scan) while in a highlighted arid location.

[SC
J14 ESC Key
The ESC key is used in the MENL, MEAS, and EDIT functions az aback ar escape
function. Alsotoggles display views (RECT, RF, DIGITS, or B-SCARN) while in a
highlighted grid location. Mote: If a B-SCARN was originally saved in grid location,
anly DIGITS view can be toggled in conjunction with the B-SCARN.

v VY I 4 I 1 3

The Amow Keys are used to navigate through the menus, increasefdecrease values,
and toggle speciic function keys.
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ENTER
3.16 ENTER. key

The ENTER key is used in the overall menu selection process, to activate list and
edit boxes, and save measurements to arid loc ations.

MULTI

3.17 MULTI MODE Key s

The MULTI MODE key activatesthe Load Setup List to select 3 factory ar
previoush saved user setup for 3 wariety of different transducer ty pes and scope
settings. This is a quick and efficient way 10 change modes and transducer types
sithout hawing to manually adjust A The factory setups serv e asthe perfect
starting point for imrmediate use or further fine-tuning.

3.18 ON/OFF Key

The OMAFF key simnply povvers the unit either OM or OFF. Mote: Linit will
automnatically power off when idle for 8 minutes. All current settings are saved prior
to powering off.,

3.19 Top & Bottom End Caps

- i i "
o 1
A I i " AN
iz o )@ B o
st . W o 7 =
! T—— | . ¥
Lomse Conncstor Prohe 7arn Disk RS? R Comnectnr
lop Lud Cap Raottam Fud Cap

The top & hottorm end panels are where all connections are made to the &8 The
diagram above shows the layout and description of the connectors:

Transducer Connectors

Refer to Diagrarm: The transducer connector and battery coverprobe zero disk are
located on the A& top end cap. The transducer connectar is oftype Lerno " 00",
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Gy Abort the Grid Wiew Box by pressing the MEAS key at any time.
Mote: Every time a reading is saved to mermary, a picture of the display is

autornatically savedwiththe reading.

10.4 Yiewing stored readings and waveforms

It is sometimes necessany o go back and viewthe stored readings and waveforms
using the A without a PC. The following pracedures outline this process:

Yiawing Stored Readings & Waveforms
DELAY: @-98 (WIDTH: 2-0c
MODE: F-E [GAIH: 4&

THR*® 2 e Al
FILE:

1) Pressthe MEAS key once o activate measure menu items. Pressthe
MEAS ey multiple times to move right and the ESC key rultiple times to
rmove left until the LOC cell is highlighted.

B C

AB. 827 B.@z7

H.999  B.8Z7

AB.827 B.1%98

H.g27P  HaE|Z7

U P R

21 Pressthe ENTER key to display the Grad View Box.

3 Pressthe U, DOWM, LEFT, and RIGHT arrow key s to scrollthe stored
readings and corresponding display viewe. MNotice asthe cursoris moved to
a differert cell, the display will be updated with the display view saved with

the reading.
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readings.

43 Pressthe MEEAS key to return to the measurerment screen and begin staring

103 Storing areading

MHowe that a grid has been created, it's time to make some measurements and stare
the readings. The fallowing procedures autline this process:

Stiwing a Reading
DELAY: Q.88 WIDTH: 2.8
MODE: ~ P-E [GAIN: 46
the: 2z | EECTEEE
FILE: |

1) Pressthe MEEAS key once to activate measure menu iterms. Press the
MEAS Ley multiple times to move right and the ESC key muttiple times to
rmove left until the LOC cell is highlighted.

+ i P2

E [
g.e27 a.e27
E.209  G.827
Q.927  2.19%
B.E27]  B.827

location.

cursor tothe desired storage lncation.
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2 Pressthe ENTER key to display the Grid WView Box.

F Pressthe UP, DIOMM, LEFT, and RIGHT arrowe keysto scroll the target cell

A Pressthe ENTER key to save the current reading in the highlighted cell

Probe Zero Disk & Battery Cower

Refer to Diagranx The Battery cover is the larae round disk shown in the diagram.
Mote: This same disk iz also uzed as aprobe zero disk. Simply remov ethe cover
when replacing the hatteries (3 A& cells). When performing a probe zero function,
simply place the transducer on the disk making firm contact.

Imponrtant: Ee sure to follow the palarity labels located an the back lahel ofthe 247
Note: Rechargeable batteries can be used, however they raust be recharged ouwtside
ofthe unit in a stand alone battery charger.

RS-232 Comnector

Refer to Diagranx The RS-232 connector, Iocated on the bottorn end cap, isa 2 pin
fernale Lerno connector. It is desianed to connect directly from the ##o0 a
standard AT serial port on a PC. The cable supplied with the ##X7s a Lermo to 9 pin
serial cable. Node Thisconnector is also used to uparade the A0with the latest
wersion of firmmare.
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CHAPTER FOUR
PRINCPALS OF ULTRASONIC MEASUREMENT

41 Time versus thickness relationship

Llitrasonic thickness measurements depend an measuring the lenath of tirme i takes
for sound to travelthrough the rmaterial being tested. The ratio of the thickness
vwersus the tirne is known as the sound velocity, Inorder to make accurate
rneasurerments, a sound welacity must be determined and entered into the
instrurnent.

The accuracy of a thickness measurerent therefore depends on having a consistent
sound welocity. Some materials are not as consistent as athers and accuracy will be
rnarginal. For example, some cast materials are very granular and porous and as a
result have inconsistent sound velocities.

While there are many diferent utrasonic technigues to measure thickness, which will
he discussed below, all ofthermnrely on using the sound welocity to corvert from time
tothickness.

42 Suitability of materials

Lltrasonic thickness reasurements rely on passing a soundwave through the
rnaterial being mmeasured. Mot all materials are good at transmitting sound.
Llitrasonic thickness rmeasurement is practical in & wide wariety of materials including
retals, plastics, and glass. Materials that are difficult include some cast materials,
concrete, wood, fiberglass, and sore rubber.

4.3 Range of measurement and accuracy

The overall measurement capahiities, hased on thewide variety of materials, is
determined ky the consistency of the material being measured

The range of thickness that can he measured ultrasonically depends on the material
aswell asthe technigue being used and the type oftransducer. Thickness
measurements can be made from a minimum of 0.010 inchto9.999"in steel.
Howewer, the maximnurm attainable thickness is much less for more attenuative
rnaterials {raterials that absorh sound).

Accuracy, is determined by how consistent the sound velocity is through the sound
path being measured and, i a function ofthe overall thickness ofthe material. Far
example, thewelocity in steel istypically within 0.5% while the welacity in cast iron
canvan by 4%.

4.4 Couplant

All ultrasonic applications require some mediurmto couple the sound from the
transducerto the test piece. Typically a high viscosty liguid is used asthe medium.
The sound frequencies used in ultrazonic thickness measurernent do not travel
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Saving the Grid
Cnce allthe parameters are set, the user hasthe option of saving or canceling

the newy grid.

LnAER Elia— |
INCR. DIR

23EATE HEW CRE?

BN UTCL HFER

DILETE ALL GRIDS

13 Use the U and DOV arrow key's to scroll through the new Grd List
Rems until CREATE NEW GRID? is highlighted.

2 Pressthe ENTER key to accept the arid parameters, and activate the

confirmation screen.

CREATE
HOW ?
GRID?

E>IT
O%EH
DZLE"E OME GRIDE
DILETE ALL SRILS

3 Pressthe OK key to save theNew Grd, or the ESC key to cancel the New
Grd setup and return to the IMATR menu.
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Selecting the A uto Increm ent Direction
The Auto norement feature gives the user the ability to specify which direction

to advance the cursor after storing a reading.

[ HEWCRD ]
MEIVE:
MOTE
181 H LAY
LIJVVER FIGHI L1s

TSEATE MEW CRO?

o

ER2T
OFEH
DELETE OHE 3RID
CELETE ALL 3EILS

a1 Usze the P and DO arrow keys to scroll through the new Gnd List
Nems until INCR. DR iz highlighted.

f) Usethe LEFT & RGHT arrow keys to togale the imcrenwent direction
NOME, NORTH, EAST, SOUTH, or WEST.

71 WWhen the correct imorensent direction is displayed, continue on to the next
section “Sawing the Gnd™.
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through air efficiently. By using a liquid couplant between the transducer andtest
piece the armount of ultrasound entering thetest piece is much greater.

45 Temperaure

Temperature has an effect an sound velocity, The higher the ternperature, the slower
sound travels in a material. High terperatures can also damage transducers and
present a problerm farvanous liguid couplants.

Since the sound velocity varies with termperature it is impontant to calibrate at the
same temperature as the material being measured.

Normal temperalure range
most standard transducers will operate from 0°F to 130°F .

High temperaiune measurements

Special transducers and couplants are available for temperatures above 180°F up to
GarF with intermittent contact. It is necessary to cool the transducer, by subrmerging
the transducer in water hetween readings, when measuring high temperatures.

Modes and temperahure aTns

In addition to errors caused by velocity changing with ternperature, some modes
{rneasurement techniques) are affected more than others. For example, dual
glement rmode has larger errars due to changes in ternperature of the delay line.
Howewer, multi-echo technigues help to minimize these errors. The PWH operates in
muttkecho mades for avariety of transducer types.

£ 5 Measurement Modes

In this section we will discuss the different measurements modes the A0S capable
of operating in, thetransducers required, andthe reasons for using specific modes:

Pulse Fcho Mode {(llaws X pits)

Pulse-echo maode measures fromthe initial pulse (sometinnes referredto as an
antificial zera) to the first echo {reflection). Inthis mode, the transducer is placed on a
reference disk, located on top ofthe 2B and a key is pressed to establish a zero
poaint for the particular transducer,

In pulse-echo made errors result from surface coatings and ternperature variations.

Sinc e pulse-echo only requires one reflection, t isthe most senstive mode for
rmeasuring weak reflections faws) typically found when measuring heavily corraded
metals.

Echo-Echo (intaface-Echo) Modes

The echo-echo modes measure hetween two reflections. Thistechnigue is
commanly usedto eliminate errors from surface coatings in echo-echo mode, aswell
as make measurements in multiple lavered materials. The disadvantage is that two

22



echoes are needed which requires a much stronger echo (reflection). In interface-
echo mode, it moves the interface further out in time eliminating any noise that's
close to the initial pulse

Inportant: The primary difference between inteface-echao and echo-echo mode, is
interface-echo mode measures from the end of an interface (delay ling), to the first
return reflection of the test material. However, in echo-mode, the measurement is
made hetween two return reflections (echoes). Akhough both modes use two gates
andwirtualky ook the same on the scope, they are measuring in different ways and
are used to accaorplish different application tasks. The diagrams below will offer an
additional explanation of the differences in these modes as follows:

AL
B-L
[ E
D F
2 )

Delay Line Single Element Transducer in interface Echo mode

Refa to diagram 1. This diagram illustrates the sound path being measured in
interface-echomode. (&) isthe transducer. Paint (B) isthe piezoelectric crystal that
emits the soundwave. {C) is the delay line, most commonty made of acrylic or
graphite. The delay tipwill act as the interface and the measurernent will he made
starting fram the difference ofthe reflection off the end ofthe delay tip (E). The
sound will also travel through the delay tip (C) andtest material (F), and reflect back
tothe piezoelectric crystal off the hackwall of the test raterial. The measurement
will e made fromthe reflection off the end of the delay tip and backwall of the test
rmaterial.
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Doz
0K [ g1
JATA
ESIT
O2EH
DZLE"E ORE GRID
DTIFF AL RRTRS

3 Use the LEFT, & ”GHT arrowy keysto scroll the Colanms, and the UP, &
DO arrovy keys to scroll the Rows.

43 Pressthe O key to select the coordinate and return to the Grid List ems
screen, or ESC to cancel the selection and return to theGnd List lems

men.

Note: If thereis not enough memony availahle to create the grid, an error
rnessace box “NOT ENOUGH MEMODRY “ will be displayed. Pressthe OK or
ESC key to returnto the Grid List bemys rmend. It may he necessany to free
some memony in the A#Xat this time. Refer to page 91 for rare infarmation on
Ddeling a Grid.
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F Use the LEFT, &RIGHT arrow keys to scrall the Columns, and the LIP,

FILK UPPERT I

Aol
UK FHL
DATA
EnCT
OPEH
DELETE CHE 3RID
BFLFTF Gl 3RS

DO arron key s to scroll the Rows.

43 Pressthe O key to select the coordinate and return to the Gnd List kems
screen, or ESC to cancel the selection and return to theGrid List kems

men.

Setting the Lower Ri

1) Use the P and DOWN

[ HEWGRD ]
MAIVE:

HOT=

1021 | LI

| WFR RIGHT"
MCE.CIR: =RET
CIEATE NEW CRD?

B o [EEE |

ERIT
OFEH
DELETE OME 3EID
DELETE ALL 3K D3

arrouy keys to scroll through the newe Gond List

Nems until LOYWER RIGHT is highlighted.

& Pressthe ENTER key to activate the Coordinate Edit Box.

Coordinate
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Intedace-Ccho didle) Interface-Lcho (measuring)

Diagram 2

Refer to diagram 2. Refering to {dle), vou'll natice that when the A#1sin
interface-echo mode a waveform framthe end ofthe delay line will akvays be
displayed and active on the screen when idle (&), Since the gates are also used in
interface-echo mode, they will be displayed (B). ¥YWhen measuring, two detects will he
displayed hetween two waveforms at (C) & (F). The measurement starts at {C), the
end of the delay line, and measures to the hackwall of the test material at (F). Paint
(D) represents the gate 1 stant position, and (E) the gate 2 hold-off. Motice that the
start position of the gate 2 hold-off (E) has heen adjusted to the right of the delay line
waweforin, This is done to avoid potential detection an the ring down ofthe delay line
interface, and allow a detection to occur on the back weall of the test material at (F).

T |1

Cche-Lcho Measurement (wi/Delay-Ling)

Diagram 2
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Referto diagram 3. The ahove diagramillustrates a typical wiew of echo-echo mode
using a delay line style transducer. The end of the interface or delay line is displayed
at (B). However, unlike interface echo mode the measurement is occurring hetween
two return reflections (&) and (B). Recallthat in interface echo mode, the
rmeasurernents occurred hetween the interface (B) and the first return reflection ().
Thizisthe primary difference between thetwao modes. An important thing to note is
that the ring down cycles fromthe transducer are rmuch less than in interface echo
made. This allows the X0 see much closerto the first return reflection making it
possible to measure very thin materials. This mode is also used for thru-paint
measurements. By measuring hetween two echoes, the thickness of paint &
coatings will he eliminated cornpletely. Therefore, amy paint or coating on the surface
of the test material will not be added to actual thickness of the test raterial.

4.7 Glossary of terms

Repetition Rate & Display Upd ale

The repetition rate is how often the M generates 3 burst of uitrasound.

The A¥has a fixed repetition rate of 1 kHz, or 1000 times per second. The 28X
updatesthe display 4 tirnes per second in regular measurement mode and 32 times a

second in hi speed scan mode. Therefare, the scan mode is most suitable for fast
scans of atest piece at a lower resolution.

Variahle Pulser Width

Transducers have a center frequency where they are most efficient at transmitting
sound {i.e. they are resonant). The AFXhas a variable wicth pulser with three
setting options (Spilke, thim, wade). These settings determine the period of time the
pulser turned is on. High frequency applications, where resolution is a regquirernant,
&y reguire the spike orthin settingsto achieve optimal resutts. Low frequency
applications, where more penetration is a needed, may redguire the thin ar wide
settings, offering increased penetration. Thewariety oftransducer frequencies and
diamneters used in conjunction with the pulser settings, enable users to fine tune the
AExTor their application needs.

Gales

Gates control the tirne measurement process. They enable the userto select
rmeasurement regions and threshold levels (sensitivity). The 1S equipped with
twio gates. In pulse-echo mode a single gate can be used to eliminate noise. In
echoecho (interface-echo) mode hoth gates are used. In this mode the second gate
starts automatically after a signal is detected during the gates region, and after a user
adjustable delay, sometimes called a hold-off.
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q) Use the CLR key to hackspace if necessany.
6) Repeat steps I through & until the Grid Nobe is completed.

Ty Pressthe OK key to save theGd Mote and return to the Grd List hems
menu, or ESC to cancel entering the Grd Note.

Setting the Coordinates of the Grid
Mote: 2 grid is defined by using coordinates to define the Top Left and the
Bottom Right corners of the grid. Alpha coordinates are horizontal across the
top, and numeric coordinates are vertical down the side. Therefare, to define
the top left corner of the grid, there will he an (=v) coordinate. Where X is an
alpha column location acrossthe top and Y is a numeric row location down the

side. Use the same logic when choosing the loser right corner.

Setting the Top Left Coordinate

LIWER RIGAT 0z
INCE NI FasT

CREATE MEW &2D%

TATH

C>IT
0™CH
DZLETE OFE GRID
DZLETE NLL GRIDE

1) Use the U and DOWM arrow keys to scroll through the new Grd List
Mems Lntil TOP LEFT is highlighted.

2) Pressthe ENTER key to activate the Coondinate Edit Box.
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Creating a Grid Note

NEW GHIL
[12IAE
MNOTE:
TCPLEFT: A0
LCWER FIGHT: b2
MR 2= AST

CREATE NEVY GRID?

EDI™
aPZH
DE_ETE CHE GRID
LGE_ETE FLL &R10=

13 Use the P and DOWN arrove keys to scroll through the news Gind List
Mems Lntil NOTE is highlightec.
2 Pressthe ENTER key to activate the Alpha Edit Box.

0173456789
17 Ms.-0)

DATA

ELZT
OPEH
DELETE OHE SRID
BFIFTF A1 SR™DS

B Use the P, DOV, LEFT, &RIGHT arrow keys to highlight the appropriate

alpha characters.

41 Pressthe ENTER key to select a character and advance tothe next field of
the Grd Note.
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CHAPTER FIVE
SELECTING THE MEA SUREMENT MODE

5.1 The setup lbrary

The AEXtontains 16 factory setups and 48 user definable preset locations to store
custorm 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 instrurnent are optimized for specific transducer types
and serve as a stating point for some of the typical applications commonly used with
thistype of instrument. These setups can be recalled, modified, and overaritten to
one of 48 setup locations. The PC software includes a default setup file that can he
uploaded to the gauge at any time to restore factory settings. Mote: Thefirst 16
setups cannot be overwritten. Once again, these factory settings are excellent
starting points for custom setups.

5.2 Which mode & transducer do | use for my appication?

High penetration plastics and castings

The rmost cormmon mode for thesetypes of applications is pulse-echao. Select a low
frequency transducer. Depending on thethickness of the material, use a 2. 2amMHz ar

|oweer frequency transducer. Larger diameters offer grester penetration poveer
hecause of the crystal size, for difficult to reasure materials.

Thin Malerials & Tough Access Areas

IJze any ofthe delay-line transducers for materials under 1 inch. Tough access
areaswith minimal clearances, are perfect applications far our pencil style
transducers However, the pencil transducer have a very small thickness range and
are only suitable for thin materials less than 300"

Thu Paint & Coalings

Oftentimes 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 errar if
the coating or paint is not cormpletely removed. By using echo-echo mode, the user
is ahle to successiully measure through hoth, the coating and steel, and completely
gliminate the thickness of the paint or coating. Therefore, the steel can he measured
without having to remove the coating prior to measuring.

Both the delay-line and contact transducers will wark fine far thru coating
measurermerts. When using contact style transducers, it's best to consider a high

damped model far thinner materials to minimize the patential ring down noise ofthe
transducer.
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Plastics

The M works extrarely well an thin plastics using a delay line transducer and
special graphite tip. Because the velocity of the standard acrylic tip has a similar
velocity to most plastics, the 281 unahle to measure the material because it simply
can'tseeit. By using the graphite tip in place of the acrylic tip, the velocity of the
graphite tip allows an impedance mismatch to occur hetween materials, hence the
plastic can successfully be measured.

When measuring thicker plastics, a lower frequency contact transducer should he
used —typically 1- 2.28MHz. Larger crystal diameters offer areater penetration
capabilities. Therefare, for thicker and hard to penetrate plastics, use larger diameter
transducers if possible.

High temperature

High ternperature applications require a special delay line transducer using a high
ternperature delay tip with a wery low temperature coefficient. 1n atherwaords, the
delay tip is not absorptive at hightermperatures.

Noisy Material

M aterialz such as titanium, stainless steel, and aluminum may have inherent suface
noise izsuesthat appear close to the intial pulse, or near the surface. Thiscan he
avoided by using a delay style transducer in either echo-echo or interface-echo
rodes. However, when using a cortact style transducer in pulse-echo made, it's
hestto consider a higher frequency transducer. The 2BX1s also equipped with 2
single gate in pulse-echomode. Enabling a sindgle gate is also an effective tool for

hlocking urwanted surface noise. See the section Gate 1 on paoge 61 for more
infarmation.

Restricted access

In order to measure materials with [ots of curvature or restricted access, the use of a

delay line transducer with a cone delay tip or a pencil style fransducer, can provide
additional access.
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13 Pressthe MEMU key once to activate the menu tems tab. Press the MENU
key rmultiple times to tab right, and the ESC key multiple times to tab left,
until the DATA rnenu iz highlighted and displaying the submenu iterms.

2y Use the U and DOMN arrow keysto scrollthrough the sub menu items
until NEWWF i highlighted.

3 Pressthe ENTER key to display the new Grid Edit Box.

43 Use the U and DOV arrow Key's to scroll through the new Grd List
Mems Lntil AME is highlighted.

%) Pressthe ENTER key to activate the Ripha Edit Box.

THTA

C>IT
0~CH
DZLEE ORE GRID
DZLETE NLL GRIDE

Gy Use the U, DOWN, LEFT, & RIGHT arrow keysto highlight the appropriate

alpha characters.

71 Pressthe ENTER key to select a character and advance to the nextfield of
the Grid Hame.

3 Usze the CLR key to hackspace f necessany.
9 Repeat steps G- 8 until the Grad Name is completed.

100 Pressthe O key to save the Grid Mame and return to the Grid List hems
menu, or ESEC to cancel entering the Grid Name.
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CHAPTER TEN
DATA STORAGE — SETUP, EDIT, & YIEW GRIDS

10.1 Intreduction to Grid (spreadsheet) format

Data is stored in the MN 3 spreadshest like format called 2 GRED. A GRID is
simply atable of readings. The location ina grid is specified by aving a row and
column coordinate. The rows are numbered from 1 to 99 and the columns are
labeled from A to £, then AR to Z2 giving & magimum of 52 possible columns.

The largest grid that can be held in the 28X s limited by the total merony of the
2EY Multiple grids can he created and stored until the 2% memaory is full. Ifthe
user attermpts to store a grid in the M when the merory s Tull, the AWl
re_sdpnnd with an error message indicating that the memory isunable to store the new
grid.

The T an store a total of 12,000 readings with 2 corresponding waveform stored

with eveny reading. The waveform stored with the reading will depend on what wiew
the A wasin atthe time itwas saved. For exarple, Ifthe view iz RECT, then a

rectified wavefarmwill he saved with the reading.

102 Creating a new Grid

Important Note: This entire section iz a step by step guide to successfully create a
grid. The instructions must be used in the sequential order specified, as follows:

Creating a Grid Name

O —

M =

TO2LEFT U |
LOWYWER FIGHT: C3
MCE.CIR: SAST

COCATC HOW GRDT

IATA

[AE |
UFEH
DELEIE LME SE_D
DELETE ALL 3EID3
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5.3 Factory Setup Chart

Num | Name Consment 1 GRAAGC | Velocity

1 E E DEL&Y LINE 38 a3 0.2330 in/uSec
2 |- E DEL&Y LINE '8 ] 0. 2320 in/uSes
3 E E DEL&Y LIME 1/2 3 0. 2330 infuSec
4 |- E DEL®Y LINE 1/2 2 0. 2510 in/uSec
5 E E GR&PH TE STEEL 3 0.0940 in/ uSes
] |- E &RAFH TE STEEL 3 00940 inf uSec
7 |- E GRAFHI TE FLASTIC k] 0.0020 in/uSec
8 E E PENCI L PTR- 100E 3 0.2330 in/uSec
a |- E FENCI L FTR- 100E 3 0. 2330 in/uSec
10 E- E FEWCI L FTR- 200E & 0, 2330 in/fuSec
11 |- E PENCI L PTR- 200E 5 0.2220 in/uSec
17 E E COWTACT STEEL & 0. 2330 in/uSec
13 F- E COWTACT STEEL 23 0. 2330 infuSec
14 P- E CONTACT PLASTIC a8 0. 0920 in/uSec
15

16

28




CHAPTER SIX
MAKING MEASUREMENTS

The steps imvolved in making measuremeants are detailed in this section. The
following sections outline howto setup and prepare your AEETor field use.

In pulse-echo mades, the prabe zero must be measured on the reference disk
(hattery disk) attachedto the top of the instrumnent. This compensates farvariation in
the transducer. In all modes the sound velocity must he determined. The sound
welocity 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 rmaterial list in
the A7 or for greater precision, determined from a sample of the test material that
has been mechanically measured. To enter the velocity fram a table, look up the
rmaterial on the chartin the appendix of this manual and refer to the section helow on
Calibration to a Known Velocity, To determine the velacity of a single sample, refer
to the Material Calibration section on page 37.

Wihen measuring cunied materials, it is more accurate to calibrate fror two test
paoints, one atthe minimum limit ofthe target thickness and one at the maximum limit.
Inthis caze the reference disk mounted to the 7= not uzed. Thisis called two-
poaint calibration and is described on page 38,

6.1 SelectingThe Setup Based on TransducerType

The first step in using the 7S to select setup accordingto the type of transducer,
and or delay tip length from the list of factory setups. There are delay tip lengths of
38" and ", There are also two different pencil style transducer options: sphirical
focused (PTR-100E) and flat (PTR-300E). The PTRE-100E isthe most common and
popular aption available. This option offers hath a . 060" and . 128" diameter contact
areatip. By selecting the setup associated with a specific transducer type, all the
scope settings will also he loaded and setup. This will give the user an excellent
place to start, requiring only minor adjustments of the delay and width, i any. Note:
Cnce the setup has been selected, the 2B ill store and recall this setup every time
the MBS powered onfoff. If changes are made to the setup, they must he saved in
a setup location in orto recall therm at a later time. The setup will only change ifthe
user physically selects another setup fromthe list. Therefore, if vou have previously
gone throughthis section and selected a setup, proceed to the next section:

Selecting a Setup for use with a specific Transducer Type
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9.7 Language Selection

The PV is equipped with a rulti language selection feature. Thisis an added
feature for to accommodate evenyone. The procedures are autlined below:

Selecting the Lanquage using the Tabbed Menus
HalE CATA UTIL HFER

OPEN
SAUE
BEFAULT SETUR

LANGUAGE EHSLIEH

1) Pressthe MEM key onceto activate the menu iterns tah. Pressthe
MENU key multiple times to tab right, and the ESC key multiple tirmes to tab
|eft, until the SETUP menu is highlighted and displaying the subrnenu items.

2 Use the UP anc DOMM arrow keys to scrollthroughthe sub menu items
urtil LAMGUAGE is highlighted.

3 Pressthe LEFT and ’GHT arrovy keysto scroll the available language
options.

4} Pressthe OM key to setthel amguage and return to the menu screen, or
ESC to cancel selecting the Language.

a) Finalk, press the MEAS key to return to the measurement screen and

heqin taking readings.
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Note Eefore toggling the Rect Wawe, the 28 should he set to theRECT

display wiewy option. Please referto page 43 for infarmation on selecting the

Display Views.

1) Pressthe MENU key once to activate the menu iternstab. Press the MENU
key multiple tirmes to tab right, and the ESC key multiple times to tah lef,
until the TUMNE menu is highlighted and displaying the submenuiterns.

27 Use the WP and DOWMN arrow keys to scroll through the sub menu iterns
until RECT WRAVEFORM = highlighted.

3) Use the LEFT and RIGHT arrow keys to togale the RECT WRWVEFORM

filled ar unfilled.

47 Pressthe MERS key to return to the measurernent screen and begin taking

readings.
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_ E—Z CELEY LIWE 3-8

= I=Z DELFY LIME 3
« F=7 TFITEY | THF 157
I 2 CCLFY LINC 12
E-= GRAFHITE STEEL
I-Z GRNFHITE STEEL
I-Z G@RAFHITE FLASTIZ

-« F== FFHICTI PTR—1AFF

2=l @ koLl ke B

THR * 2 LCC: n.
FRIN:F-15 RTRHT TATE L TR

13 Pressthe MAALTI MODE key once to activate the [oad setup list containing

the transducer types and settings.

2 Use the U and DOWN arrovwy Key's to scroll through the setup list until the
target setup is highlighted.

3 Pressthe ENTER key to display the confirrnation screen.

43 Pressthe OK key to select the setup and return to the measure screen, ar

ESC to cancel the selecting a setup.

CCLFY LISC :
CELFY LIME 3-£
= CELMY LI-E 1-2
I-Z CELFY LIME L2
= FROFHITFE STFFI
I-Z ERAFHITE STEEL
I-Z GRAFHITE PLASTIZ
E—= FEHCIL PTR—18CGE

SETUF

UFEH

SMWE L
PEFHLLID =& LM

W =13 ook
m
]
1

LAMELASE EMSLISH
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1) Aemnately, the setups can be selected from the menu iterms. However,
this is not as efficient. Pressthe MEMU key once to activate the menu items
tab. Press the MENU key multiple tirmes to tah right and the ESC key
roulitiple tirmes to tab left until the SETUP menu is highlighted and displaying

the subrnenu itermns.

]
—

Lse the P and DOYWM arrow keys to scroll throuah the sub menu items
untinDIPEN is highlighted.

1 Pressthe ENTER key to display the list of stored setups.

43 Pressthe WP and DOWMN arrowe keysto scroll through the list of setups until
the appropriate setup is highlighted,

2 Pressthe ENTER key to display the confirmation screen.

f) Pressthe OK key to select the setup and return to the menu screen, or ESC

to cancelthe selection process.

71 Pressthe MERS key to return to the measurement screen.

Finally, inan effort to be sure that the user is aware of this option, the measurement
mode can he manually selected fromthe menu iterns. Impoctant Mote The only
tire this option should be considered, isifthe user plans to ranualk setup and
configure the AETrom scratch —the heainning. 1fthe user decidesto do a setup
from scrateh, all other settings must be tuned frorm scratch aswell. Thisisnat an
effort to discourage the user from learning or choosing to setup the A& Tromthe
heginning, howewer t's certainky' the most time consuming option. The setups
already contain the majarity ofthe appropriate settings far the specific transducer,
MODE, gates, gain, threshold, etc. Therefore, selecting a factory setup is a much
easier option to start. Meverheless, the measurement mode can be selected from
the menu tems as follows:
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wiew the positive and negative cycles of the waveform. Please refertopage 43

forinformation on selecting the Display Views.

13 Pressthe MENU key once to activate the menu items tab. Press the MENU
key multiple tirmes to tab right, and the ESC key multiple times to tab left,
until the TUNE rmenu is highlighted and displaying the submenu itemns.

23 Use the P and IDOMMN arrow keys to scroll through the sub menu tems
uritil FOLARITY is highlighted.

37 Use the LEFT and RIGHT arrow keys to togole the POLARITY negative or
posthie.

473 Pressthe MEAS key to return to the measurement screen and begin taking
readings.

Inportant: If 3 contact transducer is being used in pulse-echo mode, bhe sure

todoa Probe Zero after change the palarity.

9.6 Rectiied Waveform (Filled/unfilled)
The 2¥hasyet ancther feature pricnarily included for user personal wiewing
preference. When the XS in the Rectihed Display Wew, the waveformcan be

completely filled inblack, or simply outlined. The procedures to togole this feature,
are autlined below:

Toggle Rect Wave {filled / Unfilled
vI=F [gRE) SATE
GAIN 45

THREESHOLD 2
POLARITY NEGATIVE
RECT WAVEFORM FILLED
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Motice the +/- positions in the diagram. The positive phase is evenything abovethe
harizontal center line, and the negative everything belowthe center line. The A8
uses 3 2er0 crossing (flank) method for detection. Therefore, the detect line (&)
isrepresented by the broken verical dotted line, and is currently detecting an the
negative portion of the waveformi@@) at the zero crossing §C) The signal amplitude
B) is shown as the negative verical height st @@Yin the diagram. Refer to the height
ofthe second negative peak at (&) It's clear that the amplitude of (GY is much
greater than that of @) Therefore, if the userwas measuring thick attenuative
material, and the ampliude of @) decreased substantially, the 2EXWwould lose the
first cvcle {BY and peak jump to the second cycle@). The detect (&), wauld move to
{F) resulting in incorrect measurements.

Ifthe userwere to select the positive phase inthe diagram above, the detect would
measure at {H). &Y would move to ) Motice the height of @Y with respect to the
height of Y in the diagram. If the userwas measuring thick attenuative material
using this phase, the signal @€Y will certainly be lost long before @) Therefore, the
paositive phase isamuch better choice in the diagram above.

Toggle Pol -
DISF maiis GATE

GAIM

THRESHOLD
POLARITY MEGATIVE
R ECT WA EF ORM FILLED

Mote Ecfore toggling the Pokanty, the 2should be set to the RF display

wiewy option. The BF view will give the user the best opportunity to carrectly
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Selecting the Measure Mode Using The Tabbed Subm enu items
PROBE| CAL | DISP

HERSURE HMODE

GATE 2 Q.86

Note: The E-E mode should also be selected for setting up the 28XIn HE

mode.

13 Pressthe MEMU key once to activate the menu items tab. Pressthe MENU
key multiple times to tab right and the ESC key multiple times to tah left until
the GATE menu is highlighted and displaying the subrmenu iterns.

27 Use the LA and DOV arrow keys to scroll through the sub menu tems
urti MEASURE MODE is highlighted.

3) Use the LEFT and REGHT arrow keysto scroll the mode options. Cnce the
mode is displaved, press the MEAS key o return to the measurerment mode

SCreen.

62 Probe zero

A probe zero should only be done if a contact styletransducer is heing used in pulse-
echo mode. Asnoted in chapter 3, the probe zero function is avery important and
necessany functionthat must done prior to calibration. 1t should also be done on a
regular hasis. If the A= not zeroed correctly, all of the measurements taken may
he inerror by some fixed value. In orderto perfarm a prohe zero, the AMATNUst be in
pulse-echo mode. If echo-echo mode was previously selected in the last section,
skip this section and continue on to the next. Node: 1Tyou intend to switch hetween
measurerment modes simultaneausly, setup up the PN pulse-echo mode, perform
the probe zero as necessany, and save the setup to one of the empty setup locations.
Once this is completed, the user can switch between modes togaling between two
setups. The following steps autline the procedure for performing a probe Zero:
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Performing a Probe Zero
IaEEl=y AL DISF TUHE GARTE

FERD TRANSDUCER
PULZE SPIKE

17 Clean the surface of the Probe Zero Disk, [ocated on top of the 26

4

{hattery cowery,

Anply a drop of couplant tothe end of the transducer, or probe disk, and
holdthe transducer in steady contact with the reference disk.

Pressthe MEENU key once to activate the menu iterns tah. Press the MENU
key multiple tirnes to tab right and theESC key multiple tirmes to tab left until
the MROBE rmenu is highlighted and displaying the submenu items.

Jze the P and DOWM arrovy key s to scroll through the sub renu items
Lntil FERD TRANSDUCER is highlighted.

2 Pressthe ENTER key to display the confirmation screen.

Pressthe OK key to zero the transducer and return to the menu screen, ar

ESC to cancel the zeroing process.

71 Rerove the transducer fromthe probe zero disk.

% Pressthe MEAS key to return to the measurement screen.
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Setting the Alarm HI Limit

13 Assuming the ALARM STATUS is OM use the UP and DDOWN amow keystio
scrollthrough the sub menu iterns until ALARNM HILIMET is highlighted.

2 Pressthe LEFT and ”IGHT arrow keysto scrollthe value. When the
carrect alarm value is heing displayed, proceed to step 8.

3 Alemalively, press the ENTER key to display the Digits Edit Box
4% Pressthe U ancd DOV arrow keysto scroll the highliohted value.
A Pressthe LEFT and AGHT arrow keys to scroll the digit locations.

Gy Fepeat steps 4 &S until the ALRRMHIvalue is caorrectly display ed.

7 Pressthe OK key to set the ALARM H value and return to the menu
screen, or ESC to cancel entering the ALARM HI value.

3] Pressthe MEAS key to return to the reasurernent screen and begintaking

readings.

9.5 Polarity

The X1z equipped with an option to select the palarity, or phase +/-, farthe
purpose of detection. The phase is a very valuable feature to have when the signal
returning fromthe test material is marainal, a low freguency transducer is heing used,
and the user has awverny weak positive or negative cycle, while trving to measure very
thick materials. There is a possihility that signal will hecome so weak that it falls
helow the threshold, and peak jurnpsto the next cycle altogether. This peak jurmp
represents a shift of the detection further aut in time, resulting incarrect
measuremernts. ThisTeature is also critical for thin measurerments where accuracy is
reguired. Once again, ifthe phase isnot properly selected, a peak jump can occur
making the test material appear to he thicker than it actually is. Refer to the diagram
bl o

74



Setfingthe Alarm LO Limit
SETUF| CATA [ =
&TC FIND

SCAH MOGRE

ALARM STATUS

ALARM LQ LIMIT

ALAFEM HI LIMIT a. 880

1 Assuming the RLARMSTATUS is OM, use the UIP ancd DOWN armow key's
to scroll through the sub menu terms until ALRRMLO LIMIT is highlighted.

21 Pressthe LEFT and ”GHT arrow keys ta scroll the value, When the
carrect alarmvalue is being displayed, proceed to step 7.

3 AMematively , nress the ENTER key to display the Digits Edit Box.
4) Pressthe UIP and DDOMIM arrowe Key s to scroll the highlighted v alue.
a1 Pressthe LEFT and FIGHT arrow key s to scroll the digit locations.
6] Repeatsteps4 &S until the ALARMLO value is corectly displayed.

71 If onby one limit will be used, press the MERS key 1o return to the
rneasurerment screen and hegin taking readings. Otherwise, continue on to
set the ALARNMHI LINT .
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6.3 Material Calibration

In order far the X0 make accurate measurements, it must he set to the correct
sound velocity of the material heing measured. Different types of materials have
different inherent sound velocities. For example, the velocity of sound through steel
igabout 0.233inches per microsecond, versus that of aluminum, which is about
0.248 inches per microsecond. If the gauge isnot setto the correct sound velocity,
all ofthe measurements the gauge makes will be erroneous by some fixed
percentage.

The Ome Pomt calibration is the simplest and most commonly used calibration
rmethod - optimEing linearity over large ranges. The Two Poimt calibration allows for
greater accuracy over siallranges by calculating the probe zero and velocity., The
AEXrovides four simple methaods for setting the sound-velocity autlined below:

Calibration to a known velocity

OHE FOINT UHCAL

TUO FOINT UHCAL
HATERIA- 4348 STEEL

11 Pressthe MENUW key once to activate the menu items tah. Pressthe MENU
key multiple times to tab right, and the ESC key multiple times to tab left,
until the CAL menuis highlighted and displaying the submenu iters.

21 Use the P and DO arrow key's to scroll through the sub menu termns
urtil WELOCITY is highlighted.

3 Pressthe EMTER key fo display the Digits Edit Box
43 Pressthe U and DDOWMN arrow keysto scroll the highlighted value.

A1 Pressthe LEFT and ”GHT arrow keys to scrollthe digit locations.
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G) Repeatsteps 4 &5 until the velocity number is correctly displayed.
71 Pressthe OM key 1o set the welocity and return to the menu screen, or ESC

to cancel entering the velacity.

B) Finally, press the MEEAS key to return to the measurement screen and bhegin

taking readinas.
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SETUF| DATH EERRYE. -

AUTO FIMD
SCAM MODE
HLARM STHTUS
ALARM LO LIMIT H. BEA
ALARM HI LIMIT H. BEA

SETUF| CATH [N ~FER SETUP| ATH RN FER

AT FIND ALIT FING
SCAM MODE SCAM MODE

ALARM STATUZ ALARM STATUS
ALARM LO LINMLT - Qe ALARM LO LIMIT
ALAEM HI LIMIT ALARM HI LIMIT

UTIL MENU — AL ARM MODE

Toggle Alarm Status (o
=E TUF| AT A LR =F EF:
ALITE FIMD
CCAM MODE
ALARK STATLIS
ALARM LO LIMIT . BEE
ALARK HI LIMIT B« A

1% Pressthe MEMU key once to activate the menu items tab. Pressthe MENU
key rmultiple times to tab right, and the ESC key multiple times to tab left,
until the UTIL menu is highlighted and displaying the submenu iterms.

27 Use the LW and WOV arrow key's to scroll through the sub menu tems
until ALARM STATUS is highlighted.

3 Use the LEFT and RIGHT arrow keys to togole the ALARM STATUS

onfoffiaudible,

4} Continue on to the next section “Setting the Alam Lo Limit™.
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9.3 High Speed Scan

The High Speed Scan feature of the AXincreases the averall sample rate from the
standard 4 measurements a second to 32 measurements a second. Thisfeature
enahles a userto make scanned passes over an arbitrary lenath of the test raterial,
sehile still maintaining a reasonable representation ofthickness aver the scanned
area or region. The display will continue to be updated during the scan process, and
wehien the transducer is removed, the 2B Will display the minimurm reading found.
The procedure to use the SCAN MODE feature is outlined helomy:

Using the Scan Mode
=ETUF| CATA [ -
&TO FIND

SCAN MOGE

ALAEM STHTUZ

ALAEM L2 LIMIT . g
ALAFEM HI LIMIT @. g

17 Press the MENU key once to activate the menu iternstab. Press the MENLU

ke roultiple titnes to tab right and theESC key multiple tirmes to tab [eft until
the UTIL rnenuis highliaghted and displaying the subrmenu items.

27 Use the WP and DOWM arrow keys to scroll through the sub menu items
until SCAN MODE is highlighted.

3] Use the LEFT and RIGHT arrow keys to toggle the SCAN MODE on/off.

47 Pressthe MEAS kev to return to the measurernent screen.

9.4 Alarm Mode

The Alarm Mode feature of the 2B provide s the user with a method of setting
tolerances, or limits, for a paticular application requirement. This feature may be
used far incoming rmaterial inspections to verify the material received is within the
ranufacturer specifications. There are twa limits, or alarmyvalues, that can be setup
inthe A% — ALARMLO LIMET ano ALARMHI LIMET . However, the user may
choose to activate and utilize only one of the limitvalues, depending an their specific

application requirernents. The praceduresto use the ALRRM MODE feature are
autlined helow:
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One Point C alibration

f.0000

oK ESC

FROSE] DIS= | TUHE QATE

OHE FOINT 1. Adae
TUd FOIHT UHCAL
HATERIA- 4340 STEEL

MNote: Ee sure that a probe zero has been done prior to performing this

calibration procedure if a contact transduc er in pulse-echo mode is being used.

1) Physically measure 2 [ocation on the sample to be measured using a set of

i

.

k)

calipers or a digital micrometer. Mote: It's always hestto calibrate an
thickest location onthe sample, rather than on the thinnest location, asthe
percentage errar is much 1esswith respect to the % resolution of +5-
.0001" (0,007 FriFm).

Apply & drop of couplant on the transducer. Place the transducer in steady
contact on the knowen thickness location. Be sure that the reading is stable
and the repeatahilty indicatar, located in the top left carner ofthe display, is
fully Iit and stable. Press the MEMNU key once to activate the menu terms tahb.
Pressthe MENU key multiple times to tab right and the ESC key muttiple
times to tab left until the CAL menu is highlighted and displayving the

subrmenu itemns.

Ilse the LA and DIOMMN arrow key s to scrall through the sub menu tems
until OME PPOINT is highlighted.
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4) Pressthe ENTER key to display the Digits Edit Box.
A1 Pressthe UIP and DOMM arrowe Key s to scrall the highlighted v alue.

G Pressthe LEFT and RAGHT arrovy keysto scroll the digit locations.

71 Repeat steps 5 &6 until the known thic knessvalue is correctly displayed.
& Pressthe OK key to calculate thewvelacty and return to the menu screen, or

ESC to cancel entering the welocity.
9 Finally, pressthe MEAS key to return to the measurement screen and begin
taking readinas.

Note CHECK YOUR CALIBRATION! Flace thetransducer back onthe
calibration point. The thickness reading should now matchthe known

thickness. If thethicknessis not correct, repeat the steps ahove.

Two Point Calibration
(1] 4 F&aIC
Rl
UHITE 1
WELCCIT 3. 2IZE
OHE FOI-IT 1. [GaE
HATEFIRA- 4348 STEEL

MNote BEe sure that a probe zero has been done priar to perfarming this

calibration procedure, if a cantact transducer in pulse-echo mode is being used.
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92 Auto Find

The A¥XTs equipped with a very handy feature for locating the detection point of a
hack wall echo that is not currently in the viewsable region of the display. Suppose
the A0 currently setup with a delay of 0.0" and awidth of 0.500" and the useris
measuring material thickness of 625" The A will make the correct measurement
and display it digitally. Howeyer, the waweform will not show up st all in both A-Scan
views, and incorrectly in the B-Scan view without adjusting the range of the Delay
and Wildth accordinghy.

The AUTOFIND feature is a convenient way to let the AEXTindthe detection paint
and bring the waveform signal into views autamatically. The user can then make
small adjustments to the range once the signalis displayed on the screen. The
procedure to use the AUTO FND feature is outlined helow:

Using Auto Find
AT FIND
SCAM MODE OFF
ALARM STATUS aM
ALARM LO LIMIT .- 688
ALARM HI LIMIT B BEE

13 Pressthe MEMU key once to activate the menu tems tab. Pressthe MENU
key multiple times to tab right, and the ESC key multiple times to tab left,

until the UTIL renu is highlighted and displaying the submenu itemns.

27 Usze the L and DOV arrow keys to scroll through the sub menu tems
urtil AUTO FIND is highlinhted.

3] Place the transducer on the test material and obtain a reading.

4} Press the ENTER key to autarmatically adjust the display settings and bring

the waneform into wiew:

3) Once the signal is displayed, press the MEERS key to return to measurerment

rnode.
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CHAPTER NINE
ADDITIONAL FEATURES OF THE PYX

9.1 Pulse Width

The Mhas an adjustable pulse width option, located as a subrenu tem in the
PROBE tab group. Pulse width, refersto the duration of tine the pulserisleft on.
Thistime resuktsinincreased energy sent into the test material. There are three
width options (SIMME, THIN, and YWIDE). The SIMKE setting may be desirahble for
high resolution and general applications to decreasethe overall noise. Thizcan be
considered the normal or standard setting. When additional eneragy is needed, mare
penetration, the THEIN and WADE options may be necessary. The procedure to
change the pulse width is outlined below:

Sdlecting the Pulse Width
ayl=a CAL DISP TUME GATE

ZERD TRAHSDUCER
PULSE

13 Pressthe MENU kev once to activate the menu iternstab. Press the MENU
ke roultiple titnes to tab right and theESC key multiple tirnes to tab [eft until
the PROBE menu is highlighted and displaying the submenu iterms.

27 Usze the WP and DDOWM arrow key s to scroll through the sub menu iterns
untilPLALSE is highlighted.

3) Use the LEFT and RIGHT arrow keys to scroll the Pulse options.

43 Once the Pulise is displayed, press the MEERS key to return to measurement

SCreen.
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Note: Ifthe user opted to do a setup from scratch for interface-echa {-E)

rade, a two point calibration must be performedto et the probe zero.

13 Using a set of calipers, physically measure two known thickness locations
on the sample of material. Moktes The two locations should represent the
desired thickness range being measured. If the range isfrom .0a0"- 200"
then the two known locations should represent this ranae, ar he slighthy
outside or inside ofthis range. A typical example would he to find two
locations at 063" and the other at 247", These thickness paints will satisfy

the required thickness range noted ahove.

2

—

Appk a drop of couplant on the transducer. Place the transducer in steady
contact on thickest known location first. Be sure that the reading is stahle
and the repeatahility indicatar, lacated in the top left corner of the display, is
fully It and stahle. Press the MEMU key once to activate the menu tems tab.
Fressthe MENU key muttiple timesto tab right, and the ESC key muttiple
timesto tab left, until the CAL menu is highlighted and displaying the

subrrenu items.

3 Use the U ancd DOV arrove key's to scroll through the sub renu tems
urtil OME PORNT is highlighted.

41 Pressthe ENTER key to display the Digits Edit Box

%) Pressthe UP and DONSM arrow keysto scroll the highlighted value.

G Pressthe LEFT and FAGHT arrow keys to scrollthe digit locations.

71 Repeat steps 5& 6 until the known thicknessvalue is carrectly displayed.

3 Pressthe OK key to calculate the welocity for the OME POINT calibration
and return to the CAL menu screen, or press BSC to cancel entering the

welacity.
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9 Apply adrop of couplant on the transducer and place the transducerin
steady contact with the sample or actual test material on thethinnest, or
second known thickness location. Be sure that the reading is stable and the
repestability indic stor, located in the top left corner of the display, is fully it

and stable.
100 Use the UIP anc DO arr ow Keys to highlight the TWO POINT calibration

submenu item.
113 Press the ENTER key 1o display the Digits Edit Bosx.
12) Press the U ancd INOMMN arrow keys to scroll the highlighted valle.

13) Press the LEFT and RBGHT arrow keysto scroll the digit locations.

14) Repeat steps 12 & 13 until the known thicknessvalue is correctly displayed.

15) Press the OK key to calculate the welocity for the TWWO POINIT calibration
and return to the CAL menu screen, or press BSC to cancel entering the

welocity.
163 Finally, press the MEAS key toreturn to the measurement screen and
hegin taking readings.

Note CHECK YOUR CALIBRATION! Flace the transducer back on both
calibration points. The thickness readings should now match the known

thickness locations. If they are not correct, repeat the steps above.
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matice that the amplitude ofthe cycle just to the left of (€Y. The armplitude ofthe
cycle, at {C), is lessthan the amplitude of the cycle at @), in terms of overall height.
If wie decreased our gam, we wolld lose the first cycle {C long before losing the
second cyvcle ) Therefore, adiusting the gaim or threshold |2 els will not help us
inthis example. Curfinal option is adjusting the GATEZ2 hold-off, shown at point (C)
intheincarrect diagran, to point @Y in the correct diagram. If we adjust the GATEZ2
hold-off further to the right of the first reflection, the ring down noise from the first
hack wall echo no longer interferes with the true detection @3, shown in the correct
diagrarm.

The adjustment considerations inthe exarmple ahove will trpically he used far all thru
paint applications respectively. These examples are true of all potential echo-echo
setups with the A8 In some applications the hold-off may be sufficient, while a
gain o theeshol zdjustment will solve the problemn. A similar process of elimination
should be considered far all thru paint and general echo-echo applications.
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The rmost straight fonward way of setting up the A&Tarthru paint measurements is
to zelect a factory setup with a corresponding transducer type fram the list of setups
included with the & These setupswill serve as a good starting point for setting
customized applications. However, fine adjustrents may bhe necessary in order to he
suitable foryour specific applications. These configurations are general setups anly,
but have been setup and optimized for the majority of common measurement. Once
a zetup has been selected andthe appropriate calibration procedure completed, the
user canmake any fine adiustments tothe setup and beain taking measurements.
When configuring the ABETor specific thru paint applications, all of the scope
parameterswill potentially be needed. The delay, width, gain, threshold, gate1, and
gate? featureswill be subjectto change. Forthis reason, they have allbeen added
to Hot Men fields located directly beneath the A-Scan display for guick and easy
access, Mobe Once the values of the fields have been changed or modified, these
changes must he saved to 3 setup location priorto powering the 0. Falune to
do s willl resull in losing your changes:

i o @, 584 1

THRU-PANT INCORRECT)  THRU-PANT (CORRECT)

Referto the incorrect diagram above. Point (&Y represents the detection on the first
hackwall echo. The true, second back wall, reflection should be detecting at point
D). However, the hold-off §C) is setup incorrectly and the 1S detecting the ring
down noise of the transducer, anthe first reflection, rather than the true second hack
weall reflection shown at ).

BEefore we [ook at the diagramwith the correct configuration, let's cansider all of our
options on how to fix the problem heforehand. Our delay and width will simply
change the view options of the screen — not needed in this example. Wil 3 gaim or
threshold adjustment fix the problern? Unfortunately, not. Why? kotice the
amplitude of the cycle just to the left of @). If we tried toincrease the threshold level
ahove the height of the cycle, we would loze our detection for both echoes resulting
innoreading at all. Ifwe decrease our gam, reducing the signal amplitudes, we
would also lose our detection of both hack wall echoes.
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Built in Material Selection
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1) Pressthe MENU key once to activate the menu itermns tab. Pressthe MENU
key multiple tires to tab right, and the ESC key multiple times to tab left,

until the CAL rmenu is highlighted and displaying the submenu iterms.

2 Usze the AP and DOWN arrow key s 1o scroll through the sub menu tems
urtil MATERAL is highlighted.

3 Pressthe ENTER key to display the list of Material Types.

43 Pressthe U and DOMM arrowe kKey s to scrall through the material list until

the appropriate material is highlighted.

47 Pressthe ENTER key to display the confirmation screen.

G) Pressthe O key to select the material and return to the menu screen, or

press ESC to cancel the rmaterial selection.

) Finally, pressthe MEAS key to return to the measurement screen and begin

taking readings.
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CHAPTER SEVYEN
USING THE A-SCAN & B-S5CAN DISPLAYS

A key feasture of the MANs the waveform display. The waveformis a garaphical
representation of the sound reflections returning to the transducer. Consider
standing atthe hase of acanyon and screaming "Hello There", After a brief delay,
woll will here multiple echoes, "Hello There's" repeated back to yvou. The wawefarm
display shows the amplitude of the signal received on the verical (v) axis and time
fshiown in units of thickness) on the harizontal (<) axis.

The waveform display isvery useful for viewing and adjusting the location of the
gates. The gates are typically used to eliminate potertial surface noise by adjusting
the starting point in single echo mades, for multi echo measurement modes, as well
astoadjust the threshold (senstivity) in either mode. The waveform display is also
very wseful far locating internal flaws in materials, and is almost mandatory far use
with pencil style transducers.

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 profiling the blind
surfaces during a scan. The B-5Scan display is also equipped with a scan bar
representing the averall thickness., The scan bar gives the user a visual indication
when a flaw or defect is passed over during the scan process. The scan bar will
deflect off of the defect and return back to the overall thickness. Visually, thisis
much easierto notice than watchina for chanoes in the digital value displayed. The
scan bar has also heen included in the large digits display mode for the same
purpose.

MNote: The following chapter outlines zame ofthe fine adjustment features of the
AU The APAMas four different display options (RF A-Scan, Rectiied A-Scan, B-
Scan, and Lame Digits). 'e'll take a better look at these aptions in this chapter.
Notes Inorderto recall and use the new adjustments made to the Mt a later
time, the user must save the modified settings in one of the setup locations prior to
powering off the unit. Refer page 92 for more information on setups.

7.1 Selecting a Display Option
The following procedure outlines how to select or toagle display options:

Changing Display Options
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CHAPTER EIGHT
THRU PAINT MEASUREMENT TECHNIQUE

8.1 Introducton to Thru Paint Measurement

The principle behind thru paint measurement is by measuring the timne between twa
hackwall echoes returning from the test material. Since both of these backwall
echoestravel the sarne path through the paint or coating, the thickness of the coating
is subtracted out of the measurement so that anly the actual material thickness can
he measured. Thisfeature savesthe user a great deal oftime scraping and
rernoving the coating from various test materials during the inspection process. The
primany purpose ofthru paint measurerment isto determine actual or averall material
thickness by eliminating the coating thickness.

I g #5604 1.

ECHO —ECHO MODE (THRU PANT ) -TWO GATES

Refer to the diagram above. Thisis a typical example of an echorecho mode setup
commonly used for a through paint or coatings application. Once again, the
definition of an echo-echo measurernent, is a measurement taken between to return
echoes, rather than from the initial pulse to a single echo. Therefore, the
measurerment is taken between the first and second echo reflections. Point {C)
represents the detection on the backwall of the first reflection. Motice that GATE1

has been has heen set up so that the 2EXTan only see the first back wall reflection
{C), and cannat see anything hefore the first reflection. Retmermber that the A Tan

only see those signals inside the dimensions of the gate.

GATE2 (hold-offy has heen set at point @), so that the transducer ring down naise
following the first detection €3 can't interfere with the secaond back wall reflection (D).
The distance from point C), which isthe end of the first gate (&), tothe star of
GATEZ2({B), isthe hold-off tirme or delay. This type of setup allows the userto
glirminate the paint or coating, and measure anly metal the thickness of the rmetal.

82 Setting Up Thru P aint Mode
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L2

Lo = B

Press the LEFT and RMGHT arrow keys to scroll the value. When the
carrect gate value is being display ed, proceed to step 8
Alernalively | press the ENTER key to display the Digits Edit Box.

Press the lAP and DOMM arrowe keysto scrall the highlinghted value.
FPress the LEFT and RMGHT arrow keys to scroll the diait locations.
Repeat steps S & 6 until the GATE 2 value is correctly displayed.

FPress the O key to setthe gate and return to the menw screen, or ESC to

cancel entering the gate value.

Finally, press the MEAS key toreturn to the measurement screen and

hegin taking readings.
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TUHE | GATE

BACKLIGHT 0OFF
COMTRAST 1@
DELAY 8.05
WIDTH 2-85

Pressthe MENUW key once to activate the rmenu tems tah. Pressthe MENU
key multiple times to tab right, and the ESC key multiple times to tab left,
until the DISP menu is highlighted and displaying the submenu items.

Uze the P and DWOWMN arrovy Keys to scroll through the sub renu tems
until WEEW is highlighted.

Uze the LEFT and RMGHT arrow keysto scrall the wiew options. Once the
appropriate view is displayed, press theMEAS key 10 returnto the

measurement screen.
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7.2 Display Yiews
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RF View

RF

The RF mode shows the wavefarmmin a similar fashionto an oscilloscope. |t shows
hoth the positive and the negative peaks. The peak {either positive or negative)
selected for measurement is shown in upper portion of the display. Thisisthe
preferred mode far thin precision measuring modes, using delay line and pencil style
transducers.

It's important to note that & measurement must fall inside the displays viewahle range
in order to see the wavefarm, However, ev en if the waveform is outside of the
wiewsable range of the display, a measurerment can be taken and viewed onthe digital
readout. If the wave is outside of the display range, yvou can manually change the
range by adjusting the Delay and Wilkdth values, or you can use the Awto Find
fegture located in the UTIL menu of the tabbed menu terms. Referto page 72 far
additional information on the Awto Find feature.

The following is a list of the viewahle featurez onthe display:

A) Stabilty of Reading Indicator — Indicates the stability of the return echo on a
scale of 1 to 6 —the solid bars displayed in the figure above indicate a repeatable

signal. If the ™S displaying a reading from memony, the repeatability indicator
will he replaced by the text “WEEMNT.

B) Battery e Indicalor — Fully charged batteries will appear filled insolid. Mote:
The diagrarm shows the batteries at approximatety 50%.
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2y Pressthe U, DDOWM, LEFT, and ”GHT arrowy key s to scrall the highlighted
walue.
3 ANemaively, fress the ENTER key to display the Digits Edit Box

4y Pressthe WP and DOV arrovy keys to scroll the highlighted value.
4y Pressthe LEFT and ”AGHT arrow keys ta scrollthe digit locations.
6} Repeatsteps 4& S until the GATEZ2 value is carrectly displayed.

) Pressthe OK key toreturn to the measurement screen, or ESC tocancel
entering the GATE 2 value.

Alternatively, Gale 2 can be selected from the menus and adjusted as follows:

Adpsting the Gate 2 from the Menu ems

0.10

0K ESC

FRCEE] CFL | B[SF TUNE GIai3
MTASIHEF WIDE F-F
S4IE

H. HH

1) Pressthe MEM kev onceto activate the menu iterns tah. Pressthe

MEMU key multiple times to tab right and the ESC key multiple times to tab
|eft until the GATE rmenu is highlighted and displaying the submenu iterms.

2y Use the U anc DOMM arrow keys to scrollthroughthe sub menu iterns
until GATE 2 is highlighted.

64



9 Finally, pressthe MEAS key toreturn to the measurement screen and

hedin taking readings.

Gate2

The GATE 2HOLDOFF is only used in the echo-echa {interface-echo) rode. Mote:
The MXtnust be inEE (echo-echo) mode to he activated. GATE 2 iz sometimes
called 2 Hold-OfF or Delay. The function of the GATE HOLDOFF isto prevent the
second gate frarmtrigoering on noise associated with ring down of the first echo. The
GATE 2 HOLDOFF iz visihle asthe distance from the end of GATE 1 at the first
detect, to the start of GATE 2 as display by the harizontal bars on the display. A
further explanation suggests the HOLIMOFF s a time delay that simply extends the
end of GATE 1 further out in time to prevent GATE 2 frorm stafting. This iz commaonty
used to avoid detecting interface noise or transducer ring down. The diaarams below
provide a wisual example of the gates, followed by the proceduresto adjust the gates
for different applications:

Adjusting Gate? using the Hot Menus

CCLA

MOLE = E-E
GATEL: @.&8 |f
THE: 13
FILE:

13 Pressthe MERS key once to activate measure menu items. Press the
MEAS Ley multiple times to move right and the ESC key muttiple timesto
move left, until the GATEZ2 cell is highlighted.
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C) Thickness Readng — Digital readout of thickness (inches or millimeters).

[ Detect imlicator — The hroken vertical line displaysthe zero crossing (flank)
detection point on the waveformwhere the measurerment has been ohtained.
Moticethat the digital thic kness readout isthe same asthe location of the detect
indicator according to the measurements labels F, alsoin the diagram.

E) Echo Sigmal — Graphical full wwaveform representation of the echo signal
displayed as anamplitude dvertical or™™" axis) plotted against tirme (horizontal or
"W axis), thistime isthen converted to a physical measurerment and displayved
accaording.

F) Measurament Labels — The reasurement labels are calculated and displayed
hased onwhere the left side of the display has been set [Delay), and the overall
wiewable area (Wildth) of the display. Mote: The gray hash rmarks break the
display upinto 5 segrments, or quadrants. The measurerment labels caorrespond to
the measurement at each hash mark.

) Units Labed - Display s the current units of measurement {inches or millimeters).

H) Hiot Wdenus - Each of the fields located under the wavefarm display are called the
Hot Menu Felds. These fields allow gquick control of sorne of the fine
adjiustrnents needed to cantral the display settings, measurement modes, and arid
mermore control.  All of these fields can be adjusted without having to activate the
tabbed menu iterns and searching through a wariety of menusto make
adjustrmeants.
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Rectified Yiew

Rectified

The rectified A-Scan mode shows half of thewaveform. Either the positive ar
negative peaks are displaved, depending on the palarity selected. Thisis the
preferred display view for flaw detection applications.

It's important to note that a measurernent must fall inside the viewahle display range
in orderto zee the waweform. However, even if the waweform is outside of the
wiewahle area, a measurement can be taken and viewed on the digital readaout. 1Tthe
wavefarm is outside ofthe display range, ywou can manually change the range by
adjusting the Delay ancdWidth values, oryou can use the Awto Find feature located
inthe ML rmenu in the tabbed menuitems. Referto page 72 for additional
information on the Awto Find feature.

The following is a list of the viewahle features onthe display:

A) Stabilty of Reading Indicalor — Indicates the stability of the return echo on a
scale of 1to 6 —the solid bars displayed in the figure above indicate a repeatable
signal. If the MBS displayving a reading from memary, the repeatability indicator
will e replaced by the text “IWENT.

B) Battery e indicator — Fully charged hatteries will appear filled insalid. Mote:
The diagram shows the batteries at approximately 50%.

) Thackness reading — Digital reacout of thickness (inches ar millimeters).

[ Detect indicator — The broken vertical line displays the zero crossing (flank)
detection point on the waveformwhere the measurerment has been ohtained.
MHotice that the digital thickness readout is the same asthe location of the detect
indicatar according tothe measurements lahels F, alsoin the diagrarm.

45

The user can also access and adjust the gate fromthe tabbed menus, Howewer, this
rnethod is more tedious than making the adjustrnents using the Hot Menus. The
procedure using the tabbed menus is owtlined below:

Adjusting Gate1 using the Tabbed menus

. 21

LI F&I[C

NMRF Al TSP THHF e

1) Pressthe MEMNU key onceto activate the menu iterns tah. Pressthe
MEMU key multiple timesto tab right and the BESC key multiple timesto tab
|eft until the GATE menu is highlighted and displaying the subrnenu iterms.

2 LUse the UP and DIOMM arrow keys to scrollthrough the sub menu items
until GATE is highlighted.

3 Pressthe LEFT and ”GHT arrow keys to scrollthe walue. When the
carrect gate is being displayed, prooeed to step 8

47 ARematwely, press the ENTER key to display the Digits Edit Box
A Pressthe P and IMOWSN armovy keys to scroll the highlighted value.
6} Pressthe LEFT and RIGHT arrow keysto scrollthe digit locations.
7 Repeat steps 5 &6 until the gain number is correctly displayed.

) Pressthe O key to settheGate 1 value and return to the menu screen, or

ESC to cancel entering the Gate 4 value.
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the noise Ry would have decreased helow the threshold level, and the AR would
have also detected the true backwall {C). This example hrings all the fine
adjustrments into consideration, and dernonstrates the versatility of having fully
functional scope rather than a basic digitalthickness gauge.

Adjusting Gatel using the Hot Menus
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1y Pressthe MERS key once to activate measure menu items. Press the
MEAS Ley multiple tirmes to move right and the ESC key muttiple times to
rhow e [eft until the GATE 1 cell iz highlighted.

2y Pressthe UP, DOMMN, LEFT, and RGHT arrow keys to scroll the highlighted

value.
3 Alernalively, nress the ENTER key to display the Digits Edit Box.
41 Press the P and DOMM arrowe key s to scroll the highlighted walue.
o Pressthe LEFT and RIGHT arrow key s to scroll the digit locations.
61 Repeststeps4 &S until the GATE 1 value iz correctly displayed.

71 Pressthe O key to return tothe measurement screen, or ESC 1o cancel
entering the GATE 1 value.
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E) Echo Sigmal — Graphical full waweform representation of the return echo
displayed as anamplitude drertical or ™™ axis) plotted against tirme tharizontal ar
" axis), thistime isthen comierted to a physical measurernant.

F1 Measurement Labels — The measurement [abels are calculated and displayed
according towhere the left side of the display has been set elay), and the
overall viewahle area (ildth) of the display. Mote: The aray hash marks break
the display up into 5 zegrments, or quadrants. The measurernent labels
correspond to the measurement st each hash mark.

=) Uinits Labed - Displays the current units of measurement {(inches or millinaters).

Hi Hot Mlenus - Each of the fields located under the waveform display are called the
Hot Menu Fields These fields allow quick control of some of the fine
adjiustments needed to control the display settings, measurement maodes, and grid
rnetnory contral. Al of these fields can be adjustedwithout having to activate the
tabhed menuiterms and searching throuah a wvariety of menusto make
adjustments.
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B-Scan View

B-Scan

The B-Scan displays a timme based cross section view of test material. Thiswiew is
commonly used todisplay the contour of the blind, or underside, surface of the
material beingtested. It isvery similar to a fish finder. If a flaw islocated during a
scan, the B-Scan will draw the flaw on the screen. The solid black rectangle in the
diagram at location E represents the cross section, or side view of the material. You
wiill naotice that the overall thickness of the material is.500% and the display range is
0.00"to 1.00" respectively. The B-Scan view draws at a rate of 14 seconds per
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screen from rightto left. Also naotice at location J, the contour thickness changes of
the bottormn surface of the material.

It'simportant to note that the measurement range on the display be setwide enough,
=0 that the maximum thickness of the material can be viewsed onthe display. Using
the diagram above, ifthe material thickness was actually 1.75", the underside ofthe
rnaterial would not bewiewahle according to the current range at 0.00"—1.00" All
the userwould see is g hlack screen frorm 0.00" — 1.00"with noview of the bottom
contour at 1.75"

The fallowing is a list of the viewable features onthe display:

A) Stabibly of Reading Indicalor — (ndicates the stahility of the echo signal on a
scale of 110 6 —the solid bars displayed in the figure above indicate a repeatable
signal. If the A displaying a reading from mernony, the repeatability indicator
will be replaced by the text “WEMNT.

B} Battery e indicator — Fully charged batteries will appear filled in solid. Mote:
The diagram showvs the batteries at approximately 50%.

) Thacknessreading — Digital readout of thickness (nches or millimeters).

[ B-Scan Display Area —This isthe area representing where the B-Scan will he
drawn. Motice the range ofthe area inthe diagram at 0.00"—1.0" respectively.

E}) Displayed B-Scan — Graphical presentation ofthe cross section, or side wigw of
the test material. The top, or accessible side of the material represented as 0.00",
and the bottom, or blind suface at 500" You will notice the contowr in the B-
Scan, indicating avery irregular bottorn surface. The B-Scan is displayed from
right to left at a rate of 15 screens per second.

F) Measurement Labels — The measurement labels are calculated and displayed
hased onwhere the left side ofthe display has been set iDelayd, and the overall
wiewigble ares @fidth) of the display. Mote: The aray hash marks break the
display upinto 5 segments, or quadrants. The measurement labels correspond to
the measurement at each hash mark.

) UnitsLabd - Dizsplay's the current unit of measurerment (nches ar millimeters).

H) Hot Mlenus - Each of the fields located under the B-Scan display are called the
Hot Menu Fields. These fields allow quick control of some of the fine
adjustrments needed to controlthe display settings, measurement modes, and grid
memory control. Al of these fields can be adjusted withouwt having to activate the
tabbed rmenu tems and searching through a variety of renus to make
adjustrments.

0 Scan Bar —The scan bar corresponds directly with thickness represented by the
hariz ontal labels onthe on the display. Asyou can see fromthe diagram above,
the filled horizontal bar is displayved at .a00". This display can he very useful
when scanning materials in either B-Scan or Digits display views, It ismuch
easier towatch and notice deflections for flaws and pits using the scan bar, rather
than trying to notice changes in dinital values. [Tthe useris scanning a material,
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The diagrams abhove illustrate a typical surface noise condition. Refer to the MO
GATE diagrarm; (&) refersto the noise in front of the actual back wall signal {C).
Matice that without a gate activated, the X7 s detecting an the noise (&) as shown
at point @Y. However, the true measurerent should be taken a point {C). Given the
threshold and gain levels the 2EX7s currently set to in the MO GATE diagram, the
amplitude from the noise is sufficient enough to cause the A0 detect, or measure
the noise rather than the true hackwall thickness §C). Therefore, the AEX1s making
anincorrect reading at point {@).

Mow refer to the WRGATE diagrar. The horizontal line at the top of @), is GATEL
The start point of GATET has heen adjusted tojust beyond the noise (A so that the
AEXignores the noise and detects the true back wall (C). Mote: the AR Wil only
detect on signals that are located inside the dimensions of GATET {B) Therefore,
the AT annat see (&) at all, with respect to the starting point of @). Also notice,
the THR (threshold) level isthe height of the distance D} fromthe haseline. Zero
threshold is indic ated by the hottorm ofthe range @}, and THR: & {threshold) is
indicated atthetop oftherange at @). Therefore, the vertical height of GRATE is the
THR {threshold) level. The threshold level can be increased to decrease sensitivity,
ar decreased to increase sensitivity.

If the threshold levelwas increased in the NOOWGATE diaaram, so that the level was
higher than the amplitude of the noise (&) the 2R would have detected on the true
hack wall {C) Aternatively, ifthe gain level was decreased, the signal amplitude of
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7.6 Gates

The Az equipped with two gates that can be adjusted by the userto measure a
specific region or area on and hetween waweforms. In pulse - echo, only a single
gate canhe used. The single gate has a threshold and a start point. In echo—echo
(interface-echo) mode, two gates are used. The same threshold level is associated
with hoth gates. Thefirst gate has a starting point and threshold, andthe second
gate has a starttime that is determined by adding an adjustable HOLD OFF, or
delay, to the return echo rmeasured by the first gate. These features are described in
rore detail belows

Mote: In order to adjiustthe gatesthey must be activated. The gateswill only be
active ifthe measurement mode is set to P-E GT (pulse — echowisgate1), or E-E
(echo —echofinterface-echows gates 1&2). Ifthe gates are not active, they will he
grayed outin the tabbed menus. MNote: The setups contain the proper modes
accarding specific transducer types. The explanations that follow assume that the
proper measurement mode has been selected by selecting a specific setup. Referto
page 27 for additional information on zelecting a setup for the transducer being
uszed, which contains the correct measurenent mode setting.

Gate1

GATE 1iz usedin baoth pulse-echo and echo-echa (interface-echo) modes. It has a
threshold and a start tirme. The purpose of GATE 1 isto prevent the AEATam
rneasuring unwanted surface noise in pulse-echo mode. Thisis accomplished by
changing the starttime of GATE 1. It may be advantageousto activate a gate when
rmeasuring aluminum, titanium, and stainless steelusing lower fregquency
transducers. However, if a high frequency transducer is being used, the gate may
not he necessare. Alminum sormetimes has an inherent surface noise problerthat
can cause erroneous readings framthe noise just following the initial pulse. By
hlocking the surface noisewith GATE 1 this error is eliminated. GATE 1is also used
inecho - echo and interface-echo mode to force the AP0 measure betweenthe
first and second backwall echoes or fromthe end of an interface {delay line), by
mowing the start to the first back wall reflection of the test material.

The proceduresto adjust Gate 1 are outlined below:
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forinstance, and passes over a flaw inthe process, the scan bar will guickhy
deflect and alarmthe userto go hack and search for the defect.

J) Contowr (bind surface) — & view of the B-Scan displaying the blind side surface
cantour of the material.

LE 8. 500w

DIGITS

The Digits view is a basic digital thickness gauge ook and feel. The larger digits
rnake it much easier for the operator to monitor the thickness readings. The Scan
Bar has also been added to the Digits view to pravide the user with yet another visual
toal far easily ronitoring changes inthickness readings dueto internal flaws or
defects.

The following is a list of the viewable features on the display:

A) Stabiity of Reading Inicalor — (ndicates the stahility of the return echo on a
scale of 110 6—the solid bars displayed in the figure above indicate a repeatahble

signal. If the AR d|spla§.r|ng a reading frorn mermony, the repeatability indicator
will e replaced by the text “MWENT .

BE) Battery We mdicator — Fully charged hatteries will appear filled in salid. Mote:
The diagram shows the batteries at approximately 50%.

) Thickness reading — Digital readout of thickness (inches ar millimeters).

[ Large Digits — Large readout of thickness {inches or millimeters).

E) Units Label — Display's the current unit of measurement {(inches or millirmeters).

F) Measurenent Labels — The measurement labels are calculated and displayed
hased onwhere the left side of the display has been et [Delay), and the overall
viewahle area (Wdth) of the display. Mote: The gray hash marks break the
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display upinto 5 segrments, or quadrants. The measurement labels correspond to

the measurement at each hash mark.

) Scan Bar —The scan bar corresponds directly with thickness represented by the
hariz ontal labels onthe on the display. Asyvou can see fromthe diagram above,

the filled horizontal bar is displayed at . 800", This display can be very useful
when scanning materials in either B-Scan or Digits display views. It is much
easiertowatch and notice deflections from flavws and general chanoesin
thickness using the scan bar, rather than trying to notice changes in the digital
value. If the useris scanning a material, for instance, and passes over a flaw

during the process, the scan bar will quickly deflect and alarmthe userto go hack

and search for the defect.

H) Hot Mlenus - Each of the fields located under the display are called the Hot Menu

Fidds. These fields allow quick control of same of the fine adjustrments needed
to control the display settings, measurement modes, and grid mermory control.
All ofthese fields can be adjusted without having to activate the tabbed menu
iterns and searching through a variety of menus to make adjustments.

7.3 Adjusting the screen

The wickth refersto the overal viewahle range, with respect to depth, being displayved

anthe screen. The starting depth is displayed at the lower left side of the screen,

and the ending depth is shown at the lower right hand side ofthe screen. The
difference between these values is called theWikd®h. The procedures to adjiust the

Wildth are outlined below:

Adjusting the Width using the Hot Menus
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Adjusting the Threshold using the Tabbed Menus
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1) Pressthe MEM key onceto activate the menu iterns tah. Pressthe
MEMU key multiple times to tab right, and the ESC key multiple times to tah
|eft, urtil the TUINE menu is highlighted and displaving the submenu iterns.

2) Use the U and DOMM arrow keys to scrollthroughthe sub menu items
until THRESHOLD is highlighted.

3 Pressthe LEFT and RGHT arrow keys to scrollthe walue. When the
correctthreshold is being displayved, proceed to step 8.

47 ARematwely, nress the ENTER key to display the Digits Edit Box
) Pressthe P and DDOWEN arrovy keys to scroll the highlighted value.
6) Pressthe LEFT and ’GHT arrow keys to scrollthe digit Iocations.

71 Repeat steps® &6 until the Threshold nurmber is correctly displaved.

3 Pressthe OK key to setthe Threshwdd and return to the menu screen, or
ESC to cancel entering the Threshold.

93 Finall, press the MEARS key 1o return to the measurerent screen and

hedin taking readings.
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Adjusting the Threshold using the Hot Menus
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Pressthe MEAS key once to activate measure menu iterns. Press the
MEAS Ley multiple times to move right and the ESC key multiple times to
roov e [eft, until the THR ithreshold) cell is highlighted.

Pressthe UIP, DOMN, LEFT, and RIGHT arrowy keys to scrall the highlighted

valle.

Alernalively, press the ENTER key to display the Digits Edit Box.
FPress the LA ancd D/OMM arrow keysto scroll the highlighted value.
Pressthe LEFT and FIGHT arrow Keysto scroll the digit locations.
Fepeat steps 4 &5 until the THR value is correctly displaved.

Pressthe OK key to return tothe measurement screen, or ESC to cancel
enterng the THR.

The user can also access and adjustthe Theeshold frormthe tabhhed menus.
Howewer, this method is rore tedious than making the adjustment s using the Hot
Menus. The procedure using the tabbed menus is outlined below:

57

13 Pressthe MEAS key once to activate measure menu iterns. Pressthe
MEAS key ruttiple times to rove right and the ESC key multiple times to
rnove left, until the WEDTH cell iz highlighted.

2y Pressthe U, DOWN, LEFT, and ®IGHT arrow key s to scroll the highlighted

value.
3 Aematwely, nress the ENTER key to display the Digits Edit Box.
43 Pressthe UP and DOWSM arrow keys to scroll the highlighted value.
o) Pressthe LEFT and RIGHT arrow keys to scrollthe dight locations.
6 Repeat steps 4 & S until the WIDTH value is correctly displayed.

71 Pressthe OM key toreturn to the measurement screen, or ESC to cancel
entering the WIEDTH.

The user can also access and adjust the width fromthe tabbed menus. Howeser,
this method is a more tedious process than making the adjustments using the Hot
Menus. The procedure using the tahbed menus is autlined below:
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Adjusting the Width using the Tabbed Menus
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Pressthe MEENU key once to activate the menu iterns tah. Press the MENU
key multiple times to tab right, and the ESC key multiple times to tab 1ef,
until the ISP menu is highlighted and displaying the subrnenu items.

Lse the P and DOYM arrow Keys to scroll through the sub menu items
LntiWWEDTH is highlighted.

Pressthe LEFT and ”GHT arrow key s to scroll the value. When the
carrectwicth is being displayed, proceed to step §.

Alematively | pressthe ENTER key to display the Digits Edit Box.
Press the P and DiOWYN arrovy keys to scroll the highlighted v alue.
Pressthe LEFT and ”GHT arrow key s to scroll the digit locations.
Repeat steps 5 &6 until the Wedth value is correctly displayed.

Pressthe OK key to setthe Waldi#h and return to the menu screen, or ESC o
cancel entering the Waldih .

Finally, pressthe MEARS key to return to the measurement screen and begin

taking readings.
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13 Pressthe MEMN key oncetoactivate the menu iternstab. Pressthe
MEMNU key rnultiple times to tab right, and theEBSC key multiple tirmes to tab

left, until the TUHIME menu is highlighted and displaying the submenu iterns.
2y Use the P and DDOWMN arrow keysto scrollthroughthe sub menu iterns
until GAM is highlighted.

3 Pressthe LEFT and RIGHT arrow keysto scrollthe value. When the
correct Gam is being display ed, proceed to step 8.

41 Alemalively, nress the ENTER key to display the Digits Edit Box
) Pressthe P and DOMM arrow key s to scroll the highlighted walue,
G Pressthe LEFT and RIGHT arrow keysto scrollthe digit locations.
71 Repeat steps S &6 until the Gam value is correctly displayed

3 Pressthe O key to settheGam and return to the menu screen, or ESC to

cancel entering the Gain.

9y Finall, press the MEAS key to return to the measurement screen and

hegin taking readings.

7.5 Threshold

The Threshold s the level (sensitivity) ofthe signal amplitude required totrigger the
thickness reading. This level can be used in conjunction with the gain. Example:
suppose the user canvisually see the wavefarm they need to detect an, but the 8
is not detecting because theGalm is too lowe ar the Threshold to high. The
Threshold [evelcan be decreased {Iower sensitivity) in order to detect signals with

|owver arnpltudes. This will allow the arnplitude from the waveform to reach and
exceed the Threshol level, and enahle the 2#&t0 detect on the proper return echo.

This can also be accamplished by increasing the Gaim, allowing the signal to exceed
the current Threshold level. Lowering the Threshold (increases sensitivity), and
raising the Theeshold decreasesthe sensitivity respectively.

The procedures to adjust the Thneshold are outlined belowy:
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4

Pressthe MEAS key once to activate measure menu itermns. Press the
MEAS Lev multiple times to moveright, and the ESC key multiple times to
roave left until the GAIM cell iz highlighted.

Pressthe UP, DOWMN, LEFT, and RMGHT arrow key sto scroll the highlighted

walle.

Alernalively | [ress the ENTER key to display the Digits Edit Box.
Press the U and I0OWSN arrow keys to scroll the highlighted value.
Pressthe LEFT and RIGHT arrow keysto scroll the digit locstions.
Repeat steps 4 &5 until the GAM value is correctly displayed.

Pressthe OK key to return tothe measurernent screen, or ESC to cancel
entering the GAIN .

The user can also access and adjust the gain fromthetabbed menus. However, this

rmethad is more tedious than making the adiustrments using the Hot Menus. The
procedure using the tabhbed menus is outlined below:

Adjusting the Gain using the Tabbed Menus
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snrtingdelqr

The starting DELAY, or starting depth, isthe value displayed on the bottorm [oweer left
side ofthe display inhoth RF and RECT (Rectified) viesws. The IDELRY will also he
represented in both the BSCAN and DIGITS (Scan Ban views, asthe starting
thickness depth. The starting depth is the minimun thickness value that can be
sienwed on the display. InDMGITS view, the delay will only affect the starting depth of
the Scan Bar.

MNote: Once the range is set, itwill rernain the sare for all the views respectively.

The procedures to adjust the Delay are outlined helow:
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Adjusting the Delay using the Hot Menus
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Fressthe MEARS key once to activate measure menu iterns. Pressthe
MEAS Ley multiple times to move right and the ESC key multiple times to
move left, until the NELAY cell is highlighted.

Pressthe U, DOWMN, LEFT, and RIGHT arrow key = to scroll the highlighted

value.

ARanatwely, [ress the ENTER key to display the Digits Edt Box.
Pressthe U and DOV arrowy keys to scroll the highlighted value.
FPressthe LEFT ancd RIGHT arrowy key s to scrollthe digh locations.

Repeat steps 4 &5 urtil the DELAY value is correctly display ed.
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71 Pressthe OM key to return tothe measurement screen, or ESC to cancel
enterng the DELAY .

The user can also access and adjust the delay fromthe tabbed menus. Howewver,

this method is a more tedious pracess than making the adjiustments using the Hot
mMenus. The procedure using the tabhed menus is outlined below:

Adjusting the Delay using the Tabbed Menus
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13 Pressthe MEMU key once to activate the menu items tab. Press the MENU
key multiple times to tab right, and the ESC key mufiple times to tab left,
until the IS menu is highlighted and displaying the submenu iterms.

2 Use the P and DDOWEN arrovy kKeys to scrall through the sub menu itermns
until DELAY is highlighted.

' Pressthe LEFT and FAGHT arrow keys to scroll the value, When the
correct Delay is being displayed, prooeed to step 8.

47 ANematwely | pressthe ENTER key to display the Digits Edit Box.
A Pressthe UIP and DO arrow keys to scroll the highliohted v alue.
By Pressthe LEFT and RIGHT arrow key s ta scroll the digit locations.

71 Repeat steps S &6 until the Delay number is correctly displayved.
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& Pressthe O key to setthe Delay and return to the menu screen, or ESC to
cancel entering the Delay.
9 Finally, press the MERS Key to return to the measurement screen and begin

taking readings.

7.4 Gain

The gain, or amplification of the return echoes, can be adjusted over a wide range.
The setting of the gain is crucial in order to obtainvalid readings during the
rmeasurernent process. Too much gain may result in erroneous measurements, by
detecting an noise rather than the actual material hackwall itself. Too little gain may
result indetection on an undesiratle section of the waveform. It may also result in
lack of detection on internal flaves or other specific applications wusing pencil style
transducers. The gaincan easily be campared to thevalume contral of a home

steren systermn. Ifyou turn it up too much, vou can't hear the music clearky. Ifit's
turned down too ruch, you can't hear t at all.

The procedures to adjust the Gam are autlined below:

Adjusting the Gain using the Hot Menus
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