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Warranty

Part # 910-220D

Warranty

The EPOCH 4 Digital Ultrasonic Flaw Detector has been designed and manufactured asa
high quality instrument.

Damagein transit - I nspect the unit thoroughly upon receipt for evidence of external or
internal damage that may have occurred during shipment. Notify the carrier making the
delivery immediately of any damage, sincethe carrierisnormally liable for damagein
shipment. Preserve packing materials, waybills, and other shipping documentation in
order to establish damageclaims. After notifying the carrier, contact PanametricsND T so
that we may assist in the damage claims, and provide replacement equipment, if
necessary. Y our shipping container is re-usable and may be used in the future when
returning the unit for recalibration or repair.

PanametricsNDT guaranteesthe EPOCH 4 to befree from defectsin materials and
workmanship for aperiod of one year (twelve months) from date of shipment. This
warranty only coversequipment that hasbeen used in aproper manner asdescribedinthis
instruction manual and has not been subj ected to excessive abuse, attempted unauthorized
repair, or modification. DURING THISWARRANTY PERIOD, PANAMETRICSNDT
LIABILITY ISSTRICTLY LIMITED TO REPAIR OR REPLACEMENT OF A
DEFECTIVEUNIT AT ITSOPTION. PanametricsNDT does not warrant the EPOCH 4
to be suitable of intended use, or fitnessfor any particular application or purpose.
PanametricsNDT accepts no liability for consequential or incidental damagesincluding
damageto property and/or personal injury. In addition to our standard oneyear warranty,
PanametricsNDT also offers an optional two year warranty (call for further details).

Thiswarranty doesnot include transducers, transducer cables, or battery. The customer
will pay shipping expenseto the PanametricsNDT plant for warranty repair; Panametrics-
NDT will pay for thereturn of the repaired equipment. (For instruments not under
warranty, the customer will pay shipping expenses both ways.)

In thismanual, we have attempted to teach the proper operation of the EPOCH 4
consistent with accepted flaw detection techniques. We believe the proceduresand
examples given are accurate. However, theinformation contained herein isintended
solely asateaching aid and should not be used in any particular application without
independent testing and/or verification by the operator or the supervisor. Such
independent verification of procedures become moreimportant asthe criticality of the
application increases.

For these reasons, we make no warranty, expressed or implied, that the techniques,
examples, or procedures described herein are consistent with industry standards nor that
they will meet the requirementsof any particular application. PanametricsNDT expressly
disclaimsall implied warranties of merchantability and of fitnessfor any particular
application.

PanametricsNDT reservestheright to modify all products without incurring the
responsibility for modifying previously manufactured products. PanametricsNDT does
not assume any liability for the resultsof particular installations, as these circumstances
arenot within our control.

THEWARRANTIESSET FORTH HEREIN ARE EXCLUSIVE AND AREIN LIEU
OF ALL OTHER WARRANTIESWHETHER STATUTORY, EXPRESS OR
IMPLIED (INCLUDING WARRANTIESOF MERCHANTABILITY AND FITNESS
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FOR A PARTICULAR PURPOSE, AND WARRANTIES ARISING FROM COURSE
OF DEALING ORUSAGE OR TRADE.)
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Preface

The preface providesthefollowing introductory topics:
» Product Description

» About this Document

* Audience

»  Typographic Conventions

* Related Documentation

» If You have Documentation Comments

* RevisionHistory

* Technical Help

Product Description

Utilizing thelatest advancesin technology, PanametricsNDT has developed what can be
considered an ideal Ultrasonic Flaw Detector, the fourth generation, EPOCH 4.
Improvementsin microprocessors, displays, batteries, and components have enabled
PanametricsNDT to develop alightweight, fast, powerful instrument with ultrasonic
performance, resolution, and documentation capabilities.

Two typesof displays are available on the EPOCH 4. The Electroluminescent Display
(ELD) isahighresolution, ultrabright, fast display with adjustable brightness settings.
TheLiquid Crystal Display (LCD) isextremely crisp, offering superior outdoor visibility
with extended battery operating time. Thenew electronicsdrivethedisplaysat ratesfaster
than the human eye can perceive and bright enough to view under theworst lighting
conditions and most extreme environments.

Improvements over previous modelsinclude:

» A higher bandwidth, combined with the addition of narrowband filters, increased PRF
rates up to 1kHz and the option to sel ect atunable square wave pul ser or spike pulser.
The EPOCH 4 also has an automatic transducer calibration function to determine
material velocity and zero offset and expanded datal ogging with editing capabilities.
The EPOCH 4 includes a VGA output for large screen viewing, comfortable
ergonomic design, and an improved and more intuitive user interface.

* Thelight weight of the EPOCH 4 (5.7 Ibs./2.6 Kg.) makesit an ideal choicefor field
ingpectors with demanding applications. The compact Nickel Metal Hydride battery
pack provides 7 hours of continuous use with the ELD and up to 10 hours with the
L CD under any normal testing modesand requiresrechargetimesof lessthan 3 hours.

e TheELD and LCD screensprovidetheinspector with all necessary test datainaclear,
logically organized format. The instrument’s gain and range settings and current
measurement mode are constantly displayed at thetop of the screen. A large numeric
display provides an instantaneous readout of material thickness, soundpath,
amplitude, or timeof flight. When using an angle beam transducer, the EPOCH 4 will
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providethe soundpath, surface distance, and depth to aflaw, plusdisplay whichleg of
the soundpath thereflector isin with aleg indicator.

» Thedocumentation capability of the EPOCH 4 hasbeen greatly improved. Capable of
storing as many as 500 waveforms (expandable up to 2,000) or 10,000 thickness
readings (expandable up to 40,000), the alphanumeric datalogger alows the most
extensive data collection capabilities available on the market today. Calibration and
test datacan be labell ed with an eight character filename, threedigit extension, and 16
character ID for each individual piece of data. In addition, a unique editing feature
alows IDs to be deleted or cleared for future use. A handy memo feature allows
unlimited comment and data description entries. A memory display screen makes it
possibleto review the contents of any file by scrolling through the actual dataprior to
deleting or recalling theinformation. Finally, any stored data.can be sent directly from
the EPOCH 4 to aprinter to create an on-site, mini-report or uploaded to the optional
PC Interface Program. The Interface Program runsin astandard I nternet browser and
makes it easy to save, view, send, or move data from application to application. The
browser format makes it easier than ever to utilize the power of the Internet to share
dataand send reports.

Theseareafew of the EPOCH 4’ smany features. This manual iswritten inafunctional
format. Theinformation contained within can read in modular format to answer questions
about how to perform specific functions. We suggest reading through the information
completely at least once with your EPOCH 4 in hand so that you can combinereading the
descriptions and exampl eswith actual use of theinstrument.

About this Document

Thisdocument isthe Instruction Manual for the EPOCH 4. Thelnstruction Manual
describes routine tasks for operating the EPOCH 4. These tasksinclude operating the
power supply, managing basi c operations, adjusting the pul ser receiver, managing special
waveform functions, using the gates, calibrating the EPOCH 4, managing the datal ogger
and datacommunication features, and using software options.

Audience

Thisdocument isintended for any operator using the EPOCH 4. PanametricsNDT
recommendsthat all operators have athorough understanding of the principlesand
limitations of ultrasonic testing. We assume no responsibility for incorrect operational
procedureor interpretati on of test results. Werecommend that any operator seek adequate
training prior to using thisequipment. PanametricsNDT offersafull range of training
coursesincluding Level | and Level |1 Ultrasonic Testing, Advanced Detection and
Sizing, and Ultrasonic Thickness Gaging. For further information regarding training
courses, contact PanametricsNDT.

Whilethe EPOCH 4 isacontinuously self-calibrating instrument, it isup to the customer
to determine regulatory requirements. PanametricsNDT offerscalibration and
documentation services. Contact PanametricsNDT or your local representative with any
special requests.
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1.4 Typographic Conventions

Thefollowing notes and table provide alist of the typographic conventionsthat appear in

this document.

Warning: This information indicates danger and the possibility of personal

injury.

Caution: Thisinformation indicates that equipment damage can occur.

Note: Thisinformation provides explanatory information.
Tip: Thisinformation provides helpful guidelinesfor easy operation.
Convention Description

Couri er Font

Usedfor filenames, lines of code, names of
processes, and commands.

Heavy couri er

Used for command line user input.

Bold Used for textual parts of graphical user
interface, including menu items, buttons,
toolbar names, modes, options, and tabs.

Italics Used for screen/window names, dialog
boxes and document titles.

Bold Italics Used for emphasis.

[Bold] (Square Bracketswith | Used for instrument keys on the keypad.

Bold)

<lItalics> (Angle Brackets)

With italicstext, used for variable data.

—

Used for showing the next sequential step.

Tablel Typographic Conventions
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Related Documentation

The EPOCH 4 workswith the optional EPOCH 4 Interface Program. For more
information about this software program, refer to the following instruction manuals:

» EPOCH 4 Interface Program, Part Number 910-224

If You have Documentation Comments

PanametricsNDT isawaysinterested in improving its documentation. We value your
comments about this manual and other PanametricsNDT documentation.

Simply fill out the survey at the back of this manual and send your documentation
commentsto PanametricsNDT by using one of the following methods:

*  Send commentsto PanametricsND T, Attention: Technical Publications
» Contact usat info@panametrics-NDT.com.

Inall your correspondence, pleaseincludethetitle of the document, its part number,
releasedate, and the specific section upon which you are commenting.

Revision History

Thisdocument may require updating because of correctionsor changesto the product.
Publication dates, printed on the front cover, are updated when achangeis madeto this
document. In addition, the document number is also changed to reflect therevision.

Thetable below showsalist of all revisionsfor this document.

Date I'ssue Release version
May 2001 910-220A First release.
September 2001 910-220B Second release.
August 2002 910-220C Third release.
April 2003 910-220D Fourth rel ease.
February 2004 910-220D Update.

Table2 Revision History

Technical Help

Call Panametrics-NDT and ask for asales engineer to assist you.
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Operating the Power Supply

Operating the Power Supply

Thischapter describeshow to operatethe EPOCH 4 using different power supply options.
Topicsareasfollows:

» Using AC Line Power

e Using Battery Power

* Operating Timefor the Battery

* Replacing the Battery

* Charging the Battery

» Usinga“AA” Alkaline Battery

Using AC Line Power

AC line power issupplied viathe Charger/Adapter (part number EP4-MCA). The EP4-
M CA hasauniversal ACPOWER input, soit operateswith any linevoltagefrom 100-120
or 200-240 Volts AC, and with 50 to 60Hz line frequency.

Touse AC line power, follow these steps:
1. Connect the power cord to the Charger/Adapter unit and to an appropriate line power
source.

2. Connect the DC Output power cablefrom the Charger/Adapter unit to the Charger/
AC Adapter input jack on theright side of the EPOCH 4.

3. Turnthe EPOCH 4 on viathefront keypad.
Proceed with normal operation.

Using Battery Power

The EPOCH 4 uses Nickel Metal Hydride (NiMH) batteries. Anoptional “AA” Alkaline
battery pack isavailable (SeeUsing a“ AA” Alkaline Battery on page 21).

Press[ON/OFF] to power up theunit after theinitial status screen, the EPOCH 4 proceeds
to the split screen display.

A battery symbol isalways present at the bottom right corner of the display and indicates
theremaining battery charge. A completely filled battery symbol relates directly to the
chargeremaining on thebattery. A symbol that ishalf filled meansthat the battery is50%
charged. All batteriesshow somerebound effectsso theinitial reading appearshigher than
the actual amount. Thisistemporary; astable battery reading can be obtained after 1-2
minutes of operation.
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Operating Time for the Battery

The EPOCH 4 operating time on battery power varies depending on the display type and
use conditions. The Liquid Crystal Display (LCD) hasanominal operating time of 10
hourson afull charge. The Electroluminescent Display (ELD) hasanominal operating
time of 7 hours. Instrument settings can a so affect battery life.

Note: It may initially take several cycles of complete charging and discharging of
the battery to bring the battery to full capacity. This conditioning processis
normal for (NiMH) batteries.

Replacing the Battery

Warning: The EPOCH 4 Charger/Adapter is designed to charge EPOCH 4
batteries only. DO NOT ATTEMPT TO CHARGE ANY OTHER
BATTERIES. Doing so may cause an explosion and injury! Do not
attempt to charge other electronic equipment. This will cause
permanent damage.

To replace the battery, follow these steps:

1. Turntheunit over sothedisplay isface down.

L oosenthetwo screwson theback of theunit at the bottom that securethe battery door
cover.

3. Removethe battery door cover exposing the battery.
4. Slideout the battery from the bottom of the unit.
5. Install the replacement battery by reversing these steps.

Tip: The battery has anotch on one end and only fitsinto the unit oneway.

Charging the Battery

Note: Charge EPOCH 4 batteries with the EP4-M CA Charger/Adapter only.

Thereisno on/off or line voltage selector switch. The Charger/Adapter automatically
turnsonwhen AC power isapplied. Y ou can chargethe EPOCH 4 battery either internally
inthe unit or externally using astand-alone charging base.

To charge the battery internally, follow these steps:

1. Plugthe EP4-MCA Charger/Adapter into an AC Main line.
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2. Plugthe output cabledirectly into the receptacle on theright side of the EPOCH 4.

To ensure compl ete charging, charge batterieswith the EPOCH 4 turned off. If the
Epoch 4 isturned on while connected to an AC line, the battery charges at aslower
rate.

When the unit is powered on and connected to the charger, the battery symbol onthe
display will continuously cyclefrom empty to full to indicate the battery is charging.
Oncethe battery reaches approximately 85% capacity, the symbol will stop cycling
and remain full. Charge the unit for another hour in order to achievefull capacity.

Y ou can also charge the EPOCH 4 battery outside theinstrument using an external stand-
alone charger. Thisaccessory is available through PanametricsNDT (part number EP4-
EC) or found locally in electronic and retail stores. Contact PanametricsNDT for more
information.

Using a Proper Cycling Charge

If the battery isused daily (or frequently), connect it to the Charger/A dapter when not in
use. Whenever possible, the battery should remain connected to the EP4-M CA Charger/
Adapter (overnight or over aweekend), so that it achieves 100% of full charge. The
battery must reach full charge on aregular basisfor the proper capacity and cyclelife
mai ntenance.

Recharge discharged batteries as soon as possible after use. Giveafull recharge, as
described above.

Note: Never placedischarged batteriesin storage without receiving afull recharge.

Store batteriesin a cool, dry environment. Avoid long-term storage under sunlight or in
other excessively hot placessuch asan automobiletrunk. Whilein storage, fully recharge
batteries at least once every 2 months.

Using a“AA” Alkaline Battery

An optiona battery configuration for the EPOCH 4 isthe“AA” Alkaline pack
(PanametricsNDT part number: EP4/BAT-AA.) Thisbattery styleusesreadily available
“AA” dkalinecells (10 cellstotal.) The battery pack provides amaximum EPOCH 4
operating time of 2.5 hourswith the ELD screen and 4 hourswith the LCD screen.

Note: The “AA” Alkaline battery pack cannot be recharged with the EPOCH 4
charger/adapter.

The Alkaline Battery modeislocatedin the Optionsmenu. Thismode allowsthe
EPOCH 4tofully dischargethe AA battery. EPOCH 4 alwaysdefaultstothe AA Battery
Off mode.
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Managing Basic Operations

Thischapter describes how to get started with basic EPOCH 4 operations.
Topicsareasfollows:

* Powering-up

» UsingtheKeypad

* Summarizing Keypad Functions

* Managing the Display

» Editable Parameters Software

*  Setting-up Parameters

Powering-up

Pressing[ON/OFF] causesan initia beep from the unit and then aseries of relay clicks.
Thedisplay lightsup and the unit goes through a self-test for 5 seconds.

Note: Y ou can do aM aster Reset on the EPOCH 4 during power-up. Pressand hold
[EDIT] and then turn the unit on. Do not release [EDIT] until the screen
lights up with a Powerup Reset prompt box. Press [OPTION] to cancel
master reset and the unit will proceed to the live screen. Otherwise, press
[ENTER] to continue. Use the slewing keysto move the highlight bar over
the desired selection:

Parameter s- Resets the unit’ s parameters back to the factor settings
Database - Erasesthe EPOCH 4’ smemory (saved calibrations, etc.)
Parameter s+ Database - Completes both operations|isted above.

Use the slewing keys to highlight your selection and press[ENTER]. A
appears. Press[OPT 1 ON] tocompletethe MASTER RESET and proceed to
thelive screen.

ELD and LCD Screen Adjustment

Y ou can adjust the EPOCH 4’ sscreen for maximum viewing under the harshest and most
extremelighting conditions. The adjustment vary depending on whether the unitis
outfitted with an Electroluminescent Display (ELD) or Liquid Crystal Display (LCD).

To adjust the screen, follow these steps:

1. Press[2nd F], [CALIBRATION] (CONTRAST).
2. Usetheslewing keysto position the highlight bar over the appropriate selection.
3. Usetheslewing keysto adjust the setting.
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ELD Brightness: Thissettingisvalidfor unitswith ELD screensonly. Y ou can select
from brightness (intensity of screen) settings of LOW, MED, HIGH and MAX. The
MAX selection isthe brightest setting. Note that higher brightness settingsresult in
lower total battery operating time. The unit will always default to the LOW setting
upon power-up.

LCD Backlight: Thissettingisvalid for unitswith LCD screensonly. Y ou can select
to either have LCD backlight display light to set on or off. The default setting for the
backlight is ON.

LCD Contrast: Thissetting isvalid for unitswith LCD screen only. Depending on
sunlight conditions and temperature, you may need to adjust the contrast of the LCD
to maximize the screen visihility. Y ou can slew through awide range of the
adjustment to optimizethe display.

Using the Keypad

The most commonly used keys on the keypad (Gain, Freeze, Save, Enter, and Slewing
Keys) are closeto your left thumb. All instrument settings can be changed while keeping
theleft hand in anatural position.

The keypad isgrouped and color coded according to function. The outlined section of
yellow keyson the left side of the keypad is used primarily for calibrating. The separate
group of grey keyson top are the function keys, designed to provide easy accessto preset
parameter values. The EPOCH 4 also hasextensive datastoragefeatures controlled by the
datal ogger keysat theright side of the keypad.

Enter Key

Whileyou can access most functions directly viatheinstrument keypad, you can change
all essential ultrasonic controlsby using of the[ENTER] key and one of the four green
slewing keys[41], [v], [ <], and [ ]. Thismethod provides control of virtually all
instrument settings with the thumb of the left hand. Multiple pressesof [ENTER] will
togglethrough each of the instrument parameters. The parameter highlightswhen
activated. Usethe[ 4], [v], [ +], or [ »] key to change a activated parameter value.

Pressthe[ENT ER] key multipletimesto togglethrough theinstrument settings. Tomove
quickly through the sequence, press[ENT ER] multipletimesin succession or simply
hold down the key to reach the desired function.

Direct Access Operation

Most commonly used parameters al so have their own individual keysto providedirect
accessto the parameter setting. To usethe EPOCH 4inthismanner, pressthe appropriate
key to change the parameter and then either press one of the function keys (F1-F5) to
select preset values, or adjust thevalueusing the[ 4], [v], [ +], and [ »] Slewing keys.
For exampleto changethe gain, press[GAIN]. Press[F1], [F2], [F3], [F4], or [F5] to
select one of the preset dB steps or use the dewing keysfor fine adjustments.

In some cases the parameter appears as a second function above another key. To change
these parameters, press[2nd F] and then the appropriate key to accessthat parameter.
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Whenever afunctionisopened inthefull screen display, the EPOCH 4 provides prompts
in the Abbreviated Status window directly above the A-Scan display on theleft side.

Summarizing Keypad Functions

The EPOCH 4 hastwo keypads. Thetop keypad, located directly underneath the display,
ismade up of fivefunction keys: [F1], [F2], [F3], [F4], and [F5].

When an operator accesses aparameter from the main keypad, preset value choices are
displayed at the bottom of the screen. Each preset val ue hasacorresponding function key.
For example, press|RANGE] to view various preset range val ues at the bottom of the
display. Pressany one of the function keysto set the EPOCH 4’ srangeto that displayed
value.

Themain keypad islaid out with functional grouping of keysfor easy identification. The
main keypad isbasically split into two sections. Theright side of the keypad, which
resemblesatelephonekeypad, isused exclusively for datal ogging purposes. Theleft side
of the keypad containsthe primary operating keys of the EPOCH 4. M ost parameters on
the EPOCH 4 can be directly accessed by pressing the appropriately labelled key. Some
parametersare second functions. These can be accessed by first pressing [2nd F] and then
the desired function. The second function iswritten directly abovethe key. For example,
to accessZOOM, press[2nd F] and then [RANGE].

Onceyou accessaparameter, changeit through oneof two methods. Usethefunctionkeys
to directly access preset values. Alternately, usethegreenslewing keys ([ 4], [v], [ +1].
and [ -»]) to change the parameter in smaller increments.

. —DATA LOGGER ———, N
REF ALARM 1 ALARM 2

f—
GAIN i iTHICK L 2

e DELETE ABC DEF

FILTER PRINT
/—h\
ENTER FULSER DLSPLAY]

GHI KL MO
PE&K-HOLD ECHO-ECHO
SHVE PEAK DEPTH
FREEZE WAVE MEM P FRS TV ey
-
CONTRAZT # DIV 200 REJECT
i

SYMBOL Q7

ZERO
HCALIBRATIDND UI]FFSET‘ RarGE ‘ WEL ‘
2SS o, ) @ MEMD

B-SCAN THICKNESS

(=) (o) || D)

| I=IPANAMETRICS (ERPOCHA |

Figurel  English Keypad

25



EPOCH 4

331

26

AEC DEF

GHI JEL MMO

PRES TUY WHY

A% 67

U ohl U HEIF'TIEIN
oy W

av)cs

-/

™

"=1PANAMETRICS

| %EPDBHéJ-

Figure2 International Keypad

Main Keypad Functions

English Int’l Color Function
Blue Sensitivity: Adjusts system sensitivity.
B-SCAN — Gray Option: Accessestheinstrument’s
setup menu and software options.
OPTION OPTION
Gray 2nd Function: Pressthe [2nd F] key

with akey that has dual functions (the
main function written on the key; the
secondary function written above the
key), and the secondary function
becomes active.

Table3 Main Keypad Functions
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m.

Gate 2 on the display. Pressthiskey
multipletimes, or usethefunctionkeys,
to access Gate 2 Start, Gate 2 Width,
and Gate 2 Level.

English Int’l Color Function
Beige Referencel evel: Setsagainreference
a0 F level and allows addition of scanning
gainin 6dB or 0.1dB increments.
REF cdBEX X
7GAIN 7' - Blue
Blue Screen Freeze: Holdsdisplayed
g waveformuntil [FREEZE]ispresseda
FREEZE B second time.
= Purple Save Thickness Reading: Saves
displayed thicknessreading in current
et cacing
file. If theEPOCH 4 isin Time-of-
Flight mode, the value will bein
microseconds.
Purple Save Wavefor m: Savesthe current
waveform and instrument setup
parametersin current file.
Purple Enter: Pressthiskey multipletimesto
ENTER toggle through the setup parameters.
ALARM | i Red Gate1: Controlsthe positioning of
GATE | o Gate 1 onthe display. Pressthiskey
. multipletimes, or usethefunctionkeys,
to access Gate 1 Start, Gate 1 Width,
and Gate 1 Level.
Beige GatelAlarm: Activatesthealarm
modefor Gate 1. Usethe function keys
to accessthe Threshold or Minimum
ALARM 1 =1 Depth Alarm.
— ||
ALARM 2 12 Red Gate 2: Controlsthe positioning of

Table3

Main Keypad Functions (Continued)
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MEM

English Int’l Color Function
Beige Gate2 Alarm: Activatesthealarm
modefor Gate 2. Usethefunction Keys
to select the Threshold or Minimum
ALARM 2 12 Depth Alarm.
FILTER FILTER Orange Pulser: Pressthiskey multipletimesto
toggle through the pul ser parameters.
M Usethefunction keysto select preset
valuesfor each pulser parameter.
Beige Filter: Bringsyou directly tothefilter
perameters.
FILTER FILTER
PULSER Orange
CRINT = Orange Display View: Pressthiskey multiple
i timesto toggle between Full Screen
DISPLAY == View (full A-Scan display) and Split
Screen View (half sized A-Scan with
setup parameters).
Beige Print Data: Accessesthe printing
menu for sending information to a
serial port printer.
PRINT &
DISPLAY % Orange
; ) Orange Peak Memory Function: Activates
PE:E :ELD ow tm the Peak M emory function allowing
continuous accumulation of peak
envelope datawith the live waveform.
Pressthiskey again to deactivate the
function.
Beige Peak Hold Function: Activatesthe
Peak Hold function, which allowsyou
to capture ascreen shot and hold it on
PEAK-HILD PEAK-HILD the screen while allowing the view of
Orange the livewaveform. Pressthiskey

sequence asecond timeto deactivate
thefunction.

Table3

Main Keypad Functions (Continued)
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English

Int’'l

Color

Function

ECHO-ECHO
DEFTH

% AMP

Orange

Depth/% Amplitude: Allows
selection and display of peak depth,
edgedepth, signal amplitude, or time of
flight data.

2hD F

D
11| B

ECHO-ECHO
DEFTH
L AMP

oMo F

A
Al z

Beige

Orange

Echo-to-Echo M easurement:
Activatesthe Echo-to-Echo

M easurement mode. This
automatically opens Gate 2 (if itisnot
already active) and allowsyou to select
edge to edge or peak to peak
measurement using the function keys.

CALIBRATION

CONTRAST

CALIBRATION

Yellow

Auto Calibration: Initiatesthe
EPOCH 4 Auto Calibration featurein
conjunction with the[ZERO
OFFSET] and[VELOCITY] keys.

2hD F

CALIBRATION

] ]
] ]
= = By
— =
al bl
I~ Ir
%] %]
= =

oMo F

)3

CONTRAST

CALIBRATION

|

Beige

Yellow

Contrast Adjustment: Adjuststhe
contrast and backlight for unitswith a
Liquid Crystal Display (LCD) andto
adjust the brightness setting for units
with an Electroluminescent Display
(ELD).

Table3

Main Keypad Functions (Continued)

Datalogger Keypad Functions

English Int’l Color Function
Blue Open Datalogger: Opensthe EPOCH
4 datal ogger/memory screen.
Blue Move Cursor Left: Movesthe cursor

to the |l eft one space each time thiskey
is pressed when the datalogger is
opened, and you are entering/editing a
directory name, filename, etc.

Table4

Datal ogger Keypad Functions
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English

Int’l Color

Function

Blue

MoveCursor Right: Movesthecursor
totheright one space eachtimethiskey
ispressed when the datalogger is
opened, and you are entering/editing a
directory name, filename, etc.

=

LPHA

Beige

)

AlphaEntry: Allowsentry of the
charactersthat arein beige-col ored text
above the numberskeys. Thisincludes
entry of theletters“A” through“Z”, the
entry of symbols (abovethe[l D] key,
and the Delete function above the[1]

key).

Yellow

]

Number Entry: Allowsentry of the
number keys[0] through [9].

Blue

\
4

— -
=

ID Entry: Allowsentry of an 1D
(Identifier) location code. ThisID
could beanew location code or editing
or acurrent one.

Blue

=

Memo Entry: Allowsentry of notes/
commentsregarding the inspection
data.

Blue

4

Database Edit: Allowsyouto edit an
existing directory or filenamewhenin
the datal ogger/memory screen.

Table4

Datal ogger Keypad Functions (Continued)
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KEYS COLOR FUNCTION
Yellow Alphanumeric Entry: Entry of
DELETE ABC DEF alphanumeric characters. The
numeric characters are entered after
pressing the [#] key. Thealpha

GHI JKL  MND characters are entered after pressing
the [ALPHA] key.

PRS  TUV WYY The Deletefunctionisused to erasea

number or character.
az

Note: Theinternationa keypad uses
an X symbol instead of the Delete
label over the[1] key.

Table5 Datalogger Alphanumeric Keypad Functions

3.4 Editable Parameters Software

Editable Parametersisanew softwarefeature rel eased with EPOCH 4 operating software
version 1.07. Thisfeatureisincluded with all new EPOCH 4 Flaw Detectorsandisfreeto
all existing EPOCH 4 owners. When the EPOCH 4 is upgraded to operating software
version 1.07, the Editable Par ameter s option will appear in the Options menu
automatically.

Using theEditable Parameter soption, you can customize some of theval uesthat appear
abovethe[F1] to [F5] keys. These are the valuesthat the EPOCH 4 recall sautomatically
when the corresponding [F] key ispressed. Y ou can edit the following parameters:

» Gan

* Regect

* Zero Offset

* Angle

* Frequency

* Range

* Thickness

* Vdocity

Note: Parametersthat contain text, such as Rectification, cannot be adjusted. Al so,

parametersthat are limited by hardware and/or software constraints such as
Damping cannot be adjusted.
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3.4.1 Activating Editable Parameters
To activate the Editable Par ameter smenu, follow these steps:

1. Pressthe[OPTION] key.
2. Usethedewing keysto select the Editable Parameter s option.

VG

PRF

(=18

SPOTHELD

IF GATE
B-SCAM

bRS

FLOATIMNG GATE
EDIT PARAMETR
WAVE AMALYSIS
AWS 0.1
AUTO-FREEZE
EXFAMDED MEM.
AUTO-24

e Il
E= >-B8din
DAC IN DEPTH= B.@@a in

] [ ] 18
FULLHAYE EROADEAMD
EHERGY LOW

DAMF 58 o PULSER SOUARE
FULSE-ECHO FRER 5.@88MHz
IDTH LEVEL ALARM EII

EEFTYYTFTFTFTYTFTTTYFYY

-o82  I5 E OFF
OFTION = EXIT -FEI 13 F OFF
|

Figure3  Selectingthe Editable Parameters Option

3. Press[ENTER]. The Editable Parameter s screen opens:

EDITAELE FARAMETERS

Fi F? F3 Fa F5
B 6.9 38.8  48.8  FA.A
REJECT: & ] 5 18 15 28
ZEROD us BB.0BE 11.008 118.48 111.80 114.00

AMGLE - B.@ 3\8.8 45.8 EB.8  Y@.8
FREW@: MHz  1.88  Z.88 S.88 140.88 Z8.00
RAMGE: in @.580 1.088 2.80Q 10.808 108.00
RAMGE: mm 18.008 Z5.0088 C0.008 Z50.08 Z500.8
RANGE : us 18. 080 Z0.080 20.80Q0 40.808 SQ.Q000
THICK: in B.008 @.188 @.7%8 @.5608 1.808
THICKZ wmwm  2.58 5.0 1@0.88 Z5.880 SA.00
YEL.infus B.2320 A. 1280 8.2450 @.12320 B.A8584
YEL: mfs 5988 3748 B3¥A 3138 1484

= DONE

Figure4  Viewing the Editable Parameters Screen

4. Pressthe[ENTER] key to move downward to different Parameters.
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5. Usetheleft and right dewing keysto select which [F1] - [F5] parameter to edit.

Edit each parameter using the up and down dewing keys.

GAIM: dE
REJECT: &
ZERQ:
AWGLE -
FREM:
RANGE -
RANGE -
RANGE -
THICK: in
THICK: mm
VEL:inSus
YEL: mfs

us
o

MHz
in
Fi b
s

EDITAEBLE PARAMETERS

F1 Fz2
1.8 #5.4
A ]
aa. a8 11.808
a.a  3@.4
1.88 Z.8@
A.588  1.088

168. BB Z5. 808
18. 888 78.8008
A.068 @.188
Z.58  5.88
A.2370 @. 12208
988 3748

Fa
a5.a
18
118. 88
4.4
S-8a
Z.A808
SH. @B
30. 804
@. 250
8. 88
#.24948
E3ZA

F4

45. 0 I

15
111. 88
Ed. A
18. 8@
168. ABA
254. 04
40. 804
A.5a8
5. 08
#.1238
3134

Fo

Z8
114. @8
7.4
Z0. a8
18@. A8
25HA. 8
8. ABE
1. 804
Sd. B\
A.A520
1488

MEXT PARAMETER
T7L = CHANG

VALUE F

Figure5

Editing the Gain Parameter

6. Pressthe[F1] key, whenyou havefinished editing the parameters, to savethesettings

and return to the Options menu.

When you select one of the parametersthat you edited, the new preset val ues appear

abovethe[F] keys.

REJECT

B 4
RANGE= 5.H8E N

4 &
ear

MIN DEFTH= B.A88

YEL B.233@infus  FULLWAVE BROADEAMD
ZERD B.EBA us ENERGY LOW
AMGLE  @.@° DAMP S8 o PULSER SEUARE
THICK @.888 in PULSE-ECHO FRER 5.@8MHZ
GATE  START  WIDTH LEVEL ALARM
1 1.165%  B.3582 25 & LOFF
z 1.747 B.SBF  QOFF QEF
15.8dB]  25.8dB] 35.8dB[ 45.8dB[ E5.RAdB

Figure6

Viewing New Preset Values
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Managing the Display

The EPOCH 4 can present the A-Scanin two different display formats— split screen and
full screen. A split screen presents simultaneous viewing of thewaveform and al
instrument set-up data. Thefull screen presentsalarge, high resol ution waveform and
important basic information.

Note: After the EPOCH 4 is powered up and completes the self test routine, the
split screen opens.

To set thedisplay parameter, simply press[DI SPLAY] to switch to full screen or press
[DISPL AY] again to switch back to the split screen.

Full Screen A-Scan Display

Thefull screen A-Scan presentsalarge, high resolution waveform and some basic datato
aid with interpretation of thedisplay.

>
ERIMRANGE= 2. A0 10 0 270
MIN DEPTH . E?Ei in

Figure7  Full Screen Display

Top of thescreen

» TheFilename, Gainlevel, ID Code, Range setting, and currently selected parameter
are constantly displayed.

* A numeric display shows thickness, soundpath, amplitude, or Time-of-Flight data
pertaining to agated signal. Use[DEPTH /% AM PL] to select which information to
show.
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Middle of the screen
» Displaysthewaveform.

» Inthe background, a numbered graticule shows signal amplitude on the vertical axis
and screen division number or the function presets on the horizontal axis. Toview the
screendivisionsinstead of thefunction presets, press[2nd F] then[ZERO OFFSET]
(#DIV).

» Ontheright side of the waveform display, a set of display flags and markers appear
when certain functions are active (See Display Flags and Markerson page 36).

Bottom of the screen

» Displays the preset values for many of the parameters. These are accessed via the
function keys.

» Thebattery level icon isconstantly displayed in the bottom right corner.

Split Screen Display

Thesplit screendisplay presentsacondensed waveform and astatusdisplay that showsall
instrument set-up data. This screen isuseful when establishing theinitial instrument
settings asit enables you to quickly check all set-up information and make adjustments
while viewing the waveform display. Evenin the split screen mode, the A-scan still has
enough resolution to produce accurate waveforms.

To display asplit screen, follow these steps:

1. Press[DISPLAY]totogglethedisplay tothesplit screen.

),
GHIN ERIFMRANGE= Z. 888N 0 270
R’IESECT Ei P* MIN DEPTH— 4. E?B in

[f 7 | £ 5 T
VEL B.733@insus  FULLWAYE 6.5 - 8.5 MHz
7ERO 7.475 us  ENERGY LOMW

AMGLE  @.8° DAMP 58 @ PULSER SEUARE
THICK B.888 in PULSEFECHD FREW 16.88MHz
GATE ~ START  WIDTH LEYEL ALARM
1 E1 129 A.444 73 ¥ OFF
B. 582

2 747 OFF OFF
14.4d dBl Z8.9 dB] 9.9 dB] 49.9 dE[] E@.4 dE

Figure8  Split Screen Display

2. Press[ENTER] several timesto toggle through the instrument parameters.

3. Usethe[4],[v], [ <], and[—>] keysto change the setting from the current
highlighted function.
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Display Flags and Markers

Toindicatewhen particular display functions are active, aset of flagsand markers appear
on the right side of thewaveform display.

VAN

TVG
DAC
CsC

PRF
DGS

1

Indicatesthe[2nd F] key has been pressed. The unitiswaiting for you
to press one of the second function keys. Press[2nd F] again to cancel.

Indicatesthe EPOCH 4 isin the Peak Depth mode; thickness and
soundpath measurementsare made to the peak of the highest amplitude
signal within the flaw gate. This symbol also appears when the
amplitudedisplay is active asall amplitude measurements are made to
the peak of thesignal.

I ndicatesthe EPOCH 4isintheEdge Depth modeand al| thicknessand
soundpath measurements are to the leading edge of thefirst signal
withintheflaw gate.

Indicatesthe EPOCH 4 isin the Echo-to-Echo measurement mode
and the measurement i s being made between the peaks of the two
selected signals.

Indicatesthe EPOCH 4 isin the Echo-to-Echo measurement mode
and the measurement isbeing made between the | eading edges of the
two selected signals.

Indicatesthe Peak Memory function isactive.
Indicatesthe Peak Hold functionisactive.
Indicatesthe display isfrozen because the Freezefunctionis activate.

Indicatesthe Zoom function isactivateto expand the region within the
flaw gateto full screenwidth.

Indicatesthe gate alarmistripped.

Indicates TimeVaried Gainisactive.

Indicates Distance Amplitude Correction is active.
Indicates Curved Surface Correction isactive.

Indicates B-Scanisactive.

Indicates either L ow PRF or High PRF Optionisactive.
Indicates DGS (Distance Gain Sizing) is active.

Indicates the remaining battery lifein the unit. The battery level is
constantly displayed in thelower right corner of the display.
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3.6 Setting-up Parameters

The EPOCH 4 Setup screen allowsyou to select basic system parameters. To accessthe
Setup screen, press[OPTION]. Movethe highlight bar over Setup and press[ENTER].
Thefollowing screen appears:

Figure9

SETUP

LANGUAGE

UNIT

ANALOG OUT
CLOCK
ADVANCED USER
R&232 SETUP

VGA ON

BEEP ON
GRID OFF

ALL LOCK
CAL LOCK
LIVE FILLED
PEAK FILLED
ALKALINE BAT

OXOOOO0E YyYYYYY

Menu Options

The selectionsin the Setup menu are grouped according to function. Usethe green
slewing keysto move around thismenu. Press[ENT ER] to select/desel ect anitem. Press
[OPTION] toreturn to thelive screen after making choices.

Symbol Description

> When this symbol appears after amenu item, it meansthat
another menuisavailable. Simply highlight theitem using the
slewing keysand press[ENTER] to view the next menu.

O When this symbol appears after amenu item, it meansthat
multiple itemswithin the group can be selected.

When this symbol appears after amenu item, it meansthat the
itemisselected.

Table6 Menu Symbol Descriptions
3.6.1 Language Selection

To select or change alanguage to use on the EPOCH 4, follow these steps.

1. Movethehighlight bar over the L anguage option and press[ENTER].

Part # 910-220D
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2. Movethehighlighted bar over the desired choiceand press[ENTER].
3. Press[OPTION] toexit.

Units of Measurement

The EPOCH 4iscapableof displaying and cal culating di stance parametersand soundpath
datain terms of “distance” (inches or millimeters) or time (microseconds). When
displaying in terms of distance, the screen can be set to be viewed either in units per
division (for example 1.000in/div or 25.00mm/div) or unitsfull scale (for example
10.00in full scale or 250mm full scale). Unitsfull scale describesthe distance over the
entire screen range.

When displaying in terms of time, all distance parameters (range, zero offset, gate
position, material thickness, minimum depth, and all soundpath data) aredisplayed using
microseconds (Us) instead of inches or millimeters.

To change the units of measure, follow these steps:

1. Movethehighlight bar over Unit and press[ENTER].
2. Usetheslewing keysto select the desired unit setting and press[ENTER].
3. Press[OPTION] toexit.

Analog Out

The EPOCH 4 iscapableof continuously outputting thedepth or amplitudeinformationto
an external device, such as astrip-chart recorder or a PC outfitted with an Analog/Digital
converter card. Theinformation is outputted asavoltage, either on a0-1 volt or 0-10 volt
scale.

Sel ect the output scal eand then connect the EPOCH 4 to theexternal deviceviatheanalog
output LEMO connector on the top of the instrument.

To changethe voltage output scale, follow these steps:

1. Movethehighlight bar over Analog Out and press[ENTER].
2. Usetheslewing keysto select the desired voltage scal e setting and press[ENTER].
3. Press[OPTION]toexit.

Clock

The EPOCH 4 hasareal timeinternal clock. The clock can be set once, and theinstrument
then stampsindividual filesin the datal ogger with the correct time/date whenever
information is saved to that file. Thetime/dateis also updated whenever additional
information is saved to thefile. The clock isreset during an instrument Master Reset and
whenitinitially shipsfrom thefactory.

To set the clock, follow these steps:

1. Movethehighlight bar over Clock and press[ENTER].
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2. Usethedewing keysand thedatalogging keysto enter the correct date mode, dateand
time.

3. Press[F1] to set or [F2] to cancel the updated settings.

Advanced User

Several EPOCH 4 functions can be customized with either a standard setting or an
advanced setting for users needing additional flexibility and control. All functions are
reset to the standard setting with aninstrument Master Reset or whenitinitially shipsfrom
thefactory.

To changeto the advanced user settings, follow these steps:

Move the highlight bar over Advanced User and press[ENTER].
Usetheslewing keysand [ENTER] to select or desel ect theindividual setting.
signifiesthe advanced user setting isin placefor that feature.

3. Press[OPTION] toexit.

Filter (SeePulser Frequency Selection on page 52)

The EPOCH 4 isequipped with narrowband filters that are designed to provide a better
signal-to-noiseratio for many applications by filtering out undesired frequencies.

When set to Standar d, you can select factory preset bandpassfilters. When set to
Advanced, you can customize thefiltering by selecting both high and low passfilters
individualy.

Zero Offset

The zero offset parameter compensates for the time offset between el ectric and acoustic
zero points. Thisoffset isattributed to cable and transducer properties, sound delaysfrom
angle beam wedges and delay linetips, etc.

Itisextremely important that you do not offset the screen so much that incorrect multiple
backwall echoes are used during the calibration procedure. For thisreason, some users
may want to limit the number of preset function key valuesfor the zero offset parameters.

The Standard setting only allowsyou to press[F1] to directly set the zero offset valueto
0.000us.

The Advanced setting allowsyouto accessthe[F2] through [F5] keysfor additional zero
offset presets. These are designed to closely match calibrated zero offset valuesfor
common straight beam, delay line, and angle beam transducers.

X-Value

The X-Value Correction feature is used during angle beam inspectionsto account for the
distance between thefront of thewedge and the Beam Index Point (B.1.P.), whichiswhere
the focused sound energy leaves the wedge and entersthe material.
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X =X-Vadue
S.D. = Surface Distance

Figurel0 Discovering aFlaw during an Angle Beam Inspection

Thisisuseful asit adjuststhe surface distance val ue of the* Soundpath Calculator”, so that
the adjusted val ue correspondsto the distance from the front of the wedgeto thelocation
of wheretheflaw isbeing detected. Thisallowsyouto butt theend of aruler up against the
front of the wedgeto find the surface distance to the detected flaw.

Soundpath Calculator | o, —

T ]

(shows flaw location) . . . . . . ] . : : 13
EE: ..................................................
EBE ..................................................
Flaw Echo —
4@ ................................................

Figurell DisplayingtheFlaw Location

To activate the X-Vauefeature, follow these steps:

Press[OPTION].
Usethe slewing keysto movethe highlight bar over Setup and press[ENTER].

Usethe slewing keysto move the highlight bar over Advanced User and press
[ENTER].

Usethe dewing keysto movethe highlight bar over X-VALUE and press[ENTER].
5. Press[ENTER] to toggle the X-Value Correction On/Off.
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When turned on, usethe d ewing keysto enter the actual X-Value. Thisisthedistance
between the front of the wedge and the Beam Index Point (B.1.P.).

6. Press[OPTION] toreturntothelive screen.

When the X-Vaue Correction isactivated, the surface distance symbol for the
soundpath cal culator appears as ahollow arrow :

SavelD

Y ou can choose to save either the M inimum Depth or the Current Depth in the

datal ogger when you pressthe [SAVE THICK] key. Thedefault selectionisto savethe
Current Depth. If the Minimum Depth issaved, thevaluein the datalogger will be
tagged witha"M" symbol to signify Minimum Depth.

To select the valueto be saved, follow these steps:

Press[OPTION].
Usethe slewing keysto movethe highlight bar over Setup and press[ENTER].

Usethe slewing keysto move the highlight bar over Advanced User and press
[ENTER].

Usethe slewing keysto move the highlight bar over Save | D and press[ENTER].

5. Usethesewing keysto select the desired choice, and press[ENTER] to makethe
selection.

6. Press[OPTION] toreturnto thelivescreen.

RS232 Setup

The EPOCH 4 isequipped with an RS232 port located on the top of the instrument. Y ou
can use acableto connect the EPOCH 4 to a PC, printer, or other hardwaredevice. The
most common usagefor this port iscommunication with aPC viathe EPOCH 4 Interface
Program (contact PanametricsNDT or you local representative for further details).

Users must al so select the appropriate flow control (hand shaking) protocol. Thechoiceis
either softwar e (X on/X off) or har dware. The most common choiceis softwar e asthis
selection is used when communicating with the EPOCH 4 I nterface Program.

When communicating with thesetypesof devices, youmust select the correct baud rateon
the EPOCH 4 to match the hardware device on the other end of the connection. The
EPOCH 4 seria port hasthe ability to send/receive dataat 38400, 19200, 9600, or 2400
baud.

To select the baud rate and flow control on the EPOCH 4, follow these steps:

Press[OPTION].
Position the highlight bar over Setup and press[ENTER].

Position the highlight bar over RS232 Setup and press[ENTER]. The current
selectionsare denoted by a“ ®@”.
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4. Tochangethe baud rate and flow control, position the highlight bar over the desired
selection and press[ENT ER]. This selection are denoted by a“1”.

5. Press[OPTION] toreturnto thelivescreen.

VGA Output On/Off

The VGA output onthe EPOCH 4 lets you view the screen display on aPC monitor,
projector, or aheads-up display. Connect the EPOCH 4 to the external devicewith acable
attached to the V GA port on the top of the unit.

Thedefault setting for theV GA OutputisOFF. The EPOCH 4 consumesaslightly greater
amount of power when the V GA circuitry isturned on, which reduces battery operating
time.

Toturn on the VGA output, follow these steps:

1. Movethehighlight bar over VGA On and press[ENTER].
in the corresponding box signifiesthe VGA output ison.
Press[ENTER] againtoturnit off.

Press[OPTION] again to thereturn to the live screen.

Beep On

Note: When Beep On isselected, pressing the keypad resultsin audible beeps.

Grid On/Off

When you select Grid Off, only the borders of the graticule shows behind the waveform
display. Thisisareal-time condition only and isnot stored.
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Keypad Lock Functions

All Lock: When you select All Lock, all keys except [DISPLAY],
[OPTION], [ENTER], [4],[v], [*+], [-»], and [ON/OFF]
areinactive.

A full padlock appears above the battery symbol indicator to
show that All Lock is selected.

Cal Lock: When you select Cal L ock, ahalf padlock appears above the
battery indicator and the following keys are inactive:

[GAIN] [VEL/REJECT]
[CALIBRATION]  [ANGLE/THICKNESS]
[ZERO OFFSET]  [PULSER/FILTER]
[RANGE]

Tounlock either the All Lock or Cal L ock, return to the Setup screen and deselect the
item.

Filled Live

Whenyouselect Filled Live, thelivewaveform appearsfilled-in, rather than asan outline
trace. Thisisused to make the waveform morevisible when viewing in bright sunlight.

Filled Peak

When you select Filled Peak, awaveform or echo envel ope that is frozen on the screen
when using either thePeak M emory or Peak Hold featureappearsfilled-in, rather thanas
anoutlinetrace.

“AA” Alkaline Battery Selection

When using the Alkaline battery pack offered by PanametricsNDT, the Alkaline Bat.
selection in the System Setup menu should be highlighted. This allows for maximum
battery operating time.

Note: This selection defaultsto Off (NiMH battery) when the unit is powered off
and back on again.
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Adjusting the Pulser Receiver

Thischapter describes how to adjust the pulser receiver.
Topicsareasfollows:

» Adjusting System Sensitivity

¢ Using AUTO-80%

» Setting Gain Reference Level and Adding Scanning Gain
* UsingthePulser Key

Adjusting System Sensitivity

To adjust theinstrument sensitivity, follow these steps:

Press[GAIN].
2. Usethefunction keysto select preset values for course adjustment.
Move the gain upward or downward withthe[ 4] and [ y] keysfor fine adjustments.
The current system sensitivity is displayed and highlighted in the upper left corner.
4. Adjust gainin0.1dB increments by pressingthe[4] or [ y] key once.
5. Holdthe[4] or[y] key to gradually increasing slewing rate.
Total system sensitivity is110.0dB.

Using AUTO-80%

AUTO-80% isan excellent tool to quickly adjust the gain (dB) setting, bringing the peak
of areference echo to 80% full screen height. AUTO-80% is especialy useful with
general welding applications and codesthat require quick gain adjustmentsto bring an
echo to 80% screen height.

Y ou can use AUTO-80% to bring an echo to 80% full screen height in either Gate 1 or
Gate 2.

To use Auto-80% with Gate 1, follow these steps:

Press[GATE 1].

2. Usethegreen dewing keysto positionthegate over thedesired echo. Be surethe echo
breaksthe gate threshold.

3. Press[F5]. The peak of the highest amplitude echo breaking the Gate 1 threshold is
brought to 80% screen height.
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Figurel2 BeforeActivating AUTO-80%

To use Auto-80% with Gate 2, follow these steps:

Press[GATE 2].
Press[F4] to turn onthegateif necessary.

Usethegreen dewing keysto position thegate over thedesired echo. Be surethe echo
breaksthe gate threshold.

4. Press[F5]. The peak of the highest amplitude echo breaking the Gate 1 threshold is
brought to 80% screen height.

DEMO_———. ——— >BAS
GAIN= Z5.83dE RFIMEE 4.08@ 1N 1 070
GATE .THFT A. 753 MIN DEFTH— 1 EIEE’I in

1o,

..................................
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1-5THRT | 1—|-IIDTH| 1- LE'-.-'ELI | ATo-58

Figurel3 After Activating AUTO-80%
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Note: Y ou can use AUTO-80% when an echo exceeds the desired amplitude. The
echo can beeither above or below 80% full screen height. If asignal isabove
80% screen height, the EPOCH 4 reduces gain in a series of repetitionsuntil
the signal peaks at 80%. Occasionaly, for very high amplitudes (above
500% full screen height), you may need to pressthe[F5] key asecond time.

Setting a Gain Reference Level and Adding
Scanning Gain

To establish the current system gain asthereference (base) level, press[2nd F], [GAIN]
(REF). Thisisuseful for inspectionsthat require you to establish areference gain level,
then add or subtract additional scanning gain.

After accessing the reference function, the gain display will read: REF XX .XdB + 0.0.
Y ou can now add scanning gain independent of thereference gain level.

To add scanning gain, follow these steps:

1. Press[F2] toadd or subtract scanning gain in 6dB increments. The cursor positionis
to theleft of the decimal point.
Usethe[4] and[ v] keysto increment or decrement.

Press[F1] to makeadjustmentsin 0.1dB increments. Thecursor positionistotheright
of the decimal point.

Usethe[4] and[v] keysto increment or decrement.
Usethe[4] and[ v] keysto increment and decrement the scanning gain.

Tip: Press [GAIN] multiple time as another method to toggle back and forth
between the 6dB and 0.1dB increments.

Y ou can add the scanning gain to the reference level, toggl e between the active scanning
gain and 0dB (thisisthe scan dB feature), or turn it off by pressing thefollowing keys:

[F3]:  Addsthe reference gain and scanning gain together, and exitsthe Reference
Level function.

[F4]:  ScandB-Togglesthescanning gain back and forth fromtheactivescanning gain
and 0dB.

[F5]:  Exitsthe Reference Level function without adding the entered scanning gain.

Promptsare displayed in the function boxes at the bottom of the screen. If another
parameter isaccessed, these choices may change, but can be brought up again by pressing
[2nd F], [GAIN] (REF).

47



EPOCH 4

4.4 Using the Pulser Key

Thefollowing pulser receiver and filter parameters can be adjusted on the EPOCH 4
keypad:

»  Waveform Rectification

* Pulser Energy

*  Pulser Damping

* Pulser Test Mode

* Filter Selection

*  Pulser Type (square wave or spike excitation)

»  Pulser Freguency (tuned for square wave pulser only)
To accessthe avail able parameters, fol low these steps:

Press[PUL SER] multipletimesto toggle through the several features.
2. Press[2nd F], [PULSER] (FILTER) to go directly to thefilter parameter.

Each pul ser-receiver and filter characteristic adjustments can be donein either Full A-
Scan or Split Screen.

* Inthefull A-scan, the current parameter being adjusted appears at the top | eft of
the screen, directly above the waveform.

* Inthe Split Screen mode, the parameter is highlighted on the lower half of the
EPOCH 4 screen.

Note: For reviewing the adjustmentsin thismanual, we usethe Split Scr een mode.

To view how the selections of the pul ser receiver affect awaveform, couple atransducer
toasampleor test block, which produces an echo on thetop half of the screen.

441 Waveform Rectification

The EPOCH 4 can operatein one of four different rectification modes:
e Full Wave

» Haf Wave Positive

» Half Wave Negative

* RF (unrectified)

TheRF modeisnot activewhileoperatingin DAC or TV G mode, Peak Memory, or Echo-
to-Echo mode.

To select awaveform rectification mode, follow these steps:

1. Press[PUL SER] onceto display the current screen rectification. Thisis highlighted
and displayed at the bottom of the screen.
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2. Usethefunction keysfor direct accessor the[4] and [ y] keysto toggle through the
different waveform rectification modes.

Pulser Energy

The EPOCH 4 hasfour pulser energy settings depending upon test conditions:
* Low (100V)

*  Medium (200V)

« High(300V)

* Max (400V)

Tip: Generally, the lower pulser energy settings is used for thin materials, while
the higher settings are used for thicker materials and/or highly attenuating
materials.

To select apulser setting, follow these steps:

1. Press[PUL SER] to accessthe energy level settings.

Inthesplit screen mode, the pul ser energy level ishighlighted on thelower half of the
screen.

2. Usethefunction keysfor direct accessor the[4] and [ y] keysto toggle between the
four selections.

Damping

The damping control letsyou optimize the waveform shape for high resolution
measurementsviaan internal resistive circuit. There are four damping settings:

e 50o0hms

* 630hms
» 1500hms
* 4000hms
Tip: Generally, the lowest ohm setting increases the system damping and

improves near surface resolution, while the highest ohm setting decreases
system damping and improves the instrument penetration power.

Selecting the correct damping setting finetunesthe EPOCH 4 to operate with aparticular
transducer selection. Depending upon the transducer being used, the various damping
settings either improve near surface resol ution or improve the instrument’ s penetration
power.

To select adamping option, follow these steps:

1. Press[PUL SER] to accessthe Damping parameter.
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2. Usethefunction keysfor direct accessor the[4] and [ y] keysto toggle through the
four available damping sel ections.

Test Mode

The EPOCH 4 can operatein three different Test modes:

Pulse-Echo M ode: Single element transducers. Use either transducer
connector.
Through Mode: Two separatetransducers, typically on opposite sides of

the test specimen. Use thered transducer connector as
the transmitter.

Dual M ode (Pitch and Catch): One connector acts asatransmitter, the other actsasa
receiver. Thered transducer connector is designated as
the transmitter.

To select aTest mode, follow these steps:

1. Press[PUL SER] to accessthe test mode parameter.

2. Usethefunction keysfor direct accessor the[4] and [ y] keysto toggle through the
three selections.

Note: To compensate for the one-way soundpathin Through mode, the EPOCH 4
does not divide transit time by two when calculating thickness
measurements.

Narrowband Filters

The EPOCH 4 has a25MHz bandwidth at —3dB (broadband frequency spectrum). The
instrument can operatein either broadband mode, or can use one of many narrowband
filters. Filtersimprove signal-to-noiseratio by filtering out unwanted low or high
frequency noise outside the test frequency spectrum.

The EPOCH 4 user interface for thefilter selection varies depending on whether you are
in Standard User or Advanced User mode (See Advanced User on page 39.)

Standard User Mode

In the Standar d User mode, you can choose one of ninepreset selections. Generally, the
best resultsarefound by filtering out frequencies bel ow and above the sel ected transducer
frequency. Thefilter selectionis saved in theinstrument's datalogger when the entire
waveform/calibration is saved. The appropriatefilter selectionisrecalled when the
waveform/calibration isrecalled to the live screen.

The Broadband sel ection meansthat the entire frequency spectrumisanalyzed. This
setting is appropriate when you do not want to adjust the filters when either changing
transducersor changing to adifferent application. However, the signal to noiseratio may
not be asgreat asif anarrowband filter is selected.
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For example, if you are using a 10 MHz transducer, select the 8.0-12.0 MHz filter for the
best results. Sometimes, thetransducer frequency falls between several preset selections.
We recommend that you couple the transducer to aknown standard and then adjust the
filter selection until the best signal-to-noiseratio for the desired echo is achieved.

Thefollowing preset filter selections are availablein Standar d User mode:

» Broadband (0.3 MHz - Bypass)

+ 03-0.8MHz

* 08-1.2MHz

+ 08-3.0MHz

e 17-85MHz

+ 3.0-6.0MHz

* 6.5-85MHz

+ 80-120MHz

* >80MHz (8.0 MHz- Bypass)

To select the Filter setting, follow these steps:

1. Press[PUL SER] multipletimesuntil thefilter selectionishighlighted, or press[2ND
F], [PULSER] (FILTER) to go directly to thefilter selection.

2. Usethefunction keysfor direct accessto the preset choices, or use[ 4] and [y ] keys
to changethe selection.

Advanced User M ode

Inthe Advanced User mode, thefilterson the EPOCH 4 areNOT fixed to alimited
number of presets. The EPOCH 4 |etsyou select both low and high filter frequencies
individually. Y ou can mix and match eight selectionson both low and high frequenciesto
maximize ultrasonic performance.

High Pass Filter Setting (HP >) —allows signals ABOVE the selection to passthrough

» By Pass (Broadband) e 3.0MHz
» 300 KHz e 6.5MHz
» 800 KHz e« 8.0MHz
e 1.7MHz » Custom (Future Development)

L ow PassFilter Setting (L P <) —allows signals BEL OW the sel ection to pass through

» ByPass (Broadband) * 6.0MHz

» 800 KHz e« 85MHz

e 1.2MHz e 12.0MHz

e 1.7MHz » Custom (Future Development)
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Y our selectionsfor low and high filter frequencies are generally afunction of the
transducer frequency. Werecommend that you sel ect aHigh Pass Filter setting below the
transducer frequency being used and select aL ow Pass Filter setting abovethetransducer
frequency being used. For example, if a10MHz transducer isbeing used, aHigh Pass
Filter Setting of 8.0MHz and aL ow PassFilter Setting of 12.0MHz may providethe best
signal to noiseratio. Dueto down shifting of frequency and other material variations,
adjust thefilter selection when actually testing amaterial to maximize ultrasonic
performance.

Note: To select a single filter setting suitable for a wide range of transducer
frequencies, select the ByPass setting for both Low and High Pass Filter
settings. Thisresultsin the EPOCH 4 operating in abroadband modewith a
bandwidth of 25MHz at —3dB. In thismode, thefilter selectionsdo not have
to be adjusted when a different transducer is used. However, the signal-to-
noise performance of the instrument is better if filters are used to help
eliminate noise from outside the test frequency spectrum.

To select the Low and High Pass Filter settings, follow these steps:

1. Press[PUL SER] multipletimesuntil the desired filter selection ishighlighted, or
press[2ND F], [PUL SER] (FIL TER) to go directly to thefilter selections.

2. Usethefunction keysfor direct accessto the preset choices, or use[ 4] and [ v ] keys
to changethe selection.

Pulser Type Selection

The EPOCH 4 isequipped with both a negative spike excitation pul ser and atunable
square wave pulser.

To choose the pul ser type, follow these steps:

Press[PUL SER] multipletimesuntil the highlight bar isover the pulser selection.

. Usethefunction keysor usethe[ 4],[ v].[ +] and[ ] keysto changethe selectionto
either Spikeor Square.

3. Usethesquarewave pulser to provide the best ultrasonic performance for awide
range of applications, because the pulser can be tuned (See Pulser Frequency
Selection on page52) to best match thetransducer being used. The squarewave pul ser
generally performsbest when using low frequency transducers (L0MHz and bel ow.)

4. Usethe spike pulser to simplify the operation of the EPOCH 4 so that the pulser
frequency does not have to be adjusted (See Pulser Frequency Selection on page 52.)
Generaly, the spike pul ser yields better resultswhen using high frequency
transducers (above 10MHz.) In practice, try both pulser settings and adjust other
parameters during calibration to determine the best settingsfor the application.

Pulser Frequency Selection

Pulser Frequency Selectionis only applicable when the square wave pulser is selected.
Thefrequency selection is designed to tune the square wave pulser to obtain the best
performance for the transducer being used.
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The Pulser Frequency Selectionisonly viewable on the display when the EPOCH 4 isin
the Squar e Wave Pulser mode. In the Spike mode, the selectionis disabled.

To select Pulser Frequency Selection, follow these steps:

1. Press[PUL SER] multipletimesuntil the FREQ selection is highlighted.

2. UsetheFunctionkeysfor direct accessor the[4],[ v],[ «] and [ ] keysto select the
desired frequency.

3. Chooseafrequency that isclosest to the frequency of the transducer being used.

Note: Actual results may vary and we recommend trying various settings when
evaluating atest samplein order to maximize ultrasonic performance.
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Managing Special Waveform Functions

Thischapter describes how to manage special waveform functions.
Topicsareasfollows:

* Regect
»  Peak Memory
* PeakHold

e Screen Freeze

Reject

TheRégj ect function eliminatesunwanted, low-level signalsfromthe EPOCH 4’ sdisplay.
Because the EPOCH 4 features adigital waveform display, thereject functionislinear.
Increasingther g ect level doesnot affect theamplitudeof thesignalsabovether gject
level. Theregject level is continuously adjustable from 0to 80% of full scalewith 1%
resolution and is displayed in the upper left hand corner of the screen inthe split screen
view.

Note: Itisnot possible to add reject while in the unrectified, RF display.

To accessthereject function, follow these steps:

Press[2ndF], [VEL] (REJECT).

Usethefunction keysto select preset valuesor usethe[ 4], [y], [« ], and [ > ] keys
to adjust thereject level upward or downward.

Any signal whose amplitude islessthan or equal to the specified reject level is
eliminated from the display.

Peak Memory

The Peak M emory function enablesthe display to capture and store on the screen the
amplitude of each display point. The display updates each pixel if asignal of greater
amplitudeisacquired. When atransducer is scanned over areflector, the signal envelope
or echo dynamic asafunction of transducer position, isheld onthescreen. In addition, the
current, livewaveform is displayed at the appropriate place within the echo envel ope.

Thisfunctionisuseful when it isnecessary to peak up anindication during an angle beam
calibration.

Note: The Peak Memory function cannot be activated in the unrectified, RF
display mode.
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To activate Peak Memory, follow these steps:

1. Press[PEAK MEM].
A “P” appearsat the right side of the display to indicate the function is active.

2. Scanover thereflector to acquirethe echo envel ope. Continueto scan dlowly until the
live waveform peak matches the peak amplitude of the echo envelope. When these
two points match, the signal will be peaked up.

3. Press[PEAK M EM] again to shut off Peak Memory.

Note: The EPOCH 4 software allows you to select whether to view the live
waveform and/or the Peak M emory echo envelop asan outlineor afilled-in
trace. Refer to Section 3.5.11 for moreinformation on thisfeature.

Peak Hold

ThePeak Hold functionissimilar to Peak M emory asit capturesthe current screen that
isdisplayed on the EPOCH 4 when the function isaccessed. Thedifferenceisthat with
Peak Hold, the captured waveformisfrozen on the screen, and will not update even if the
live waveform exceeds the frozen waveform’samplitude.

Peak Hold isuseful when an operator wantsto obtain awaveform from aknown sample,
and compareitto awaveform from an unknowntest piece. Similaritiesand/or differences
in the waveforms can be noted to help determine the unknown material’ s acceptability
status.

Note: The Peak Hold function cannot be activated in the unrectified, RF display.

To activate Peak Hold, follow these steps:

Obtain an echo on the EPOCH 4 screen that you want to capture.

Press[2nd F], [PEAK MEM] (PEAK HOLD). This capturesthe screen and still
allowsviewing of thelivewaveform.

A “PH” appearson theright side of the A-Scan display indicating the functionis
active.

3. Select the captured waveform to view asasingletrace by pressing [F1], or asafilled-
intrace by pressing [F2].

4. Press[2nd F],[PEAK MEM] (PEAK HOLD) again to shut off Peak Hold.

Screen Freeze

The Screen Freezefunction holdsor freezes the information on the screen at the moment
[FREEZE] ispressed. Oncethe Freezefunction isactivated, the pulser/receiver of the
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EPOCH 4 becomesinactive and does not acquire any further data. An“F” appearstothe
right of the A-Scan display indicating the function is active.

The Freeze function isuseful when storing waveformsasit holds the current A-Scan
allowing thetransducer to be uncoupled from thetest material. Oncethedisplay isfrozen,
you can do avariety of functions such as storage of the Waveform or thickness dataand
entry of an al phanumeric location code or memo to describethe data. It is possible to
mani pul ate the gatesto obtain thickness or soundpath data.

TheFreezefunctiondiffersfrom Peak M emory inthat no new dataisacquired and added
to theinstrument display. The[FREEZE] key isideal for high temperature
measurements.

When Freezeisactive, thefollowing parameters cannot be changed/accessed:
* Zero Offset

* Range
* Zoom
* Regect
* Gain

* ReferenceGain

* Peak Memory

* PeskHold

» Pulser Receiver and Filter Settings

To disablethe Freezefunction and return to normal operation, press[FREEZE] again.
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Using the Gates

Thischapter describes how to use the gatesin the EPOCH 4.
Topicsareasfollows:

* Positioning Gate 1

* Positioning Gate 2

» Taking Thickness Readings

» Taking Echo-to-Echo Thickness Readings

» Locating Flawswith an Angle Beam Transducer
* Measuring Signal Amplitude

*  Operating Time-of-Flight Mode

* UsingtheZoom Feature

» Activating Gate Alarms

Positioning Gate 1

Gate 1isthe primary flaw gate. It provides thickness readingsin both the A-Scan and
unrectified RF displays, soundpath data when using an angle beam transducer, signal
amplitude, time of flight data, or to trigger minimum depth or threshold alarms.

Movement of Gate 1iscontrolled viathered [GATE 1] key.
To accessthe starting position, width, or level of Gate 1, follow these steps:

1. Press[GATE1].
2. Presstheappropriate function key.

Tip: You can aso access the start, width, and level by pressing [GATE 1]
multipletimes. Usethe[4],[y],[ «], and[ ] keysto position the gate.

Positioning Gate 2

Gate 2 isasecondary gate and is used when making Echo-to-Echo thickness readings or
when multiple alarm gates are required.

To access Gate 2, follow these steps:

1. Press[GATE 2] toview Gate 2 controls.
2. Press[F4] for ON. The movement of Gate 2 isdonein the same manner as Gate 1.
3. Press[GATE 1] to switch back to control Gate 1.

59



EPOCH 4

4. ToturnGate 2 off, press[GATE 2] followed by [F4].

6.3 Taking Thickness Readings

The EPOCH 4 isequipped with ahigh resol ution distance calcul ator that providesadirect
readout of thickness, soundpath, or Time-of-Flight dataacrossthe top of the A-Scan.
Depth measurements can be madein two different ways. Some applications may reguire
measuring to the leading edge of the signal, while others may require measuring to the
peak of thesignal.

To take athickness reading, assuming that the EPOCH 4 is properly calibrated (See
Cdlibrating the EPOCH 4 on page 69), follow these steps:

1. Position Gate 1. Since Gate 1 is used to obtain single echo thickness readings, it must
be positioned correctly. To obtain athickness reading, the appropriate echo on the
display must exceed the gate threshold. Make surethe Gate 1 start islessthan the
minimum expected thicknessvalue and that the Gate 1 width exceedsthe maximum
expected value.

Note: When used for thickness gaging, set Gate 1 level just high enough to avoid
false readings. When used for flaw detection, set Gate 1 according to the
appropriate acceptance and rejection criteria

2. SelecttheM easur ement mode. The EPOCH 4 can measureto either theleading edge
or the peak of asignal.

3. Press[DEPTH/% AM PL ] to select the appropriate mode. The following selections
will appear in the function boxes below the A-Scan display:

F1=EDGE F2=PEAK F3=%AMP F4=TOGGLE

TheF4=TOGGLE selection only appearswhen the unit hasarefracted angle entered
and when either the peak or edge modeis selected.

4. Press[F4] multipletimesto allow you to select which of the soundpath readings
(depth, surface distance, or total soundpath) isdisplayed inlarge bold text.

5. Select [F1] or [F2] to put the EPOCH 4 in the corresponding Depth M easur ement
mode.

6. Select [F3] to put the EPOCH 4 into the Amplitude M easurement mode.
One of thefollowing icons appears next to the upper right corner of the A-Scan.

+
) Edge Depth = A Peak Depth

Whilein Edge Depth mode, thickness readings are made to the leading edge of the
first signal to exceed theflaw gatelevel. In Peak Depth mode, thicknessreadingsare
madeto the peak of the highest amplitude signal that falls within the gate.
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If no refracted angleisentered, aMinimum Depth val ue appears abovethe display.
Thisvaluerefersto the minimum detected thicknessvalueand isonly updated if a
lower valueismeasured. To reset the minimum depth value, presseither [GATE 1] or
[GATE 2.

Note: To obtain the most accurate and consistent thickness or soundpath readings,
selectthePeak Depth mode. Theapparent arrival time of theleading edge of
asignal varieswith the signal’s amplitude. As aresult, the instrument gain
setting, coupling conditions, and any other factor affecting signal amplitude,
hasanimpact onthe accuracy of areading madein the edge depth mode. The
effects of these factors are not completely eliminated in the peak depth
mode, but they are greatly reduced. If Peak Depth is selected, perform
calibrations using the peak of the signal. However, when using a dua
transducer, due to the jagged peaks, we recommend you use Edge Depth.

Taking Echo-to-Echo Thickness Readings

The EPOCH 4 isalso equipped to make measurements between successive echoes.

M easurements can be made between two consecutive backwall echoes or between an
interface echo and any other selected signal. This providesthe capability to measure
thicknessthrough coatings or to do low speed immersion testing. A second gate (Gate 2)
isused to capture datafrom the second back wall echo. Echo-to-Echo readings are made
by calculating the separation between the detected echoesin Gate 1 and Gate 2.

Echo-to-Echo thickness readings cannot be made in the unrectified RF display mode

Cadlibrate the EPOCH 4 (see Section 7—Calibration) and follow these steps to make Echo-
to-Echo thicknessreadings.

Position Gate 1 over the region wherethefirst back echo is expected to appear.

Press[2nd F], [DEPTH/% AM P] (ECHO-ECHO) to activate the Echo-to-Echo
measurement mode. The following will appear inthe function boxes at the bottom of
thedisplay.

F1=EDGE, F2 = PEAK

11

3. Select either edge-to-edge or peak-to peak. Theicon M appearsfor peak-to-peak
or /A appearsfor edge-to-edge to theright of the display to indicate Echo-to-
Echo measurements are being used.

If Gate 2 is off and the Echo-to-Echo modeisturned on, then Gate 2 isautomatically
turned on.

4. DefinetheBlanking Period to avoid possible fal se readingsthat could occur dueto
transducer ringing or material noise. A dead zoneor blanking periodisnecessary after
the detection of the first echo. This period is defined during set-up as the separation
between the start of Gate 1 and the start of Gate 2. When an echo isdetected in Gate 1,
Gate 2 start automatically adjuststo trail the detected echo by the blank period.

For example, if Gate 1 Startisset to 0.25" (6.35mm) and Gate 2 Start is set to 0.40"
(10mm), then the blank period is0.15" (3.8mm) of metal path. If thefirst detected
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echo breaks Gate 1 at 0.35" (8.9mm), then Gate 2 Start automatically adjusts by the
value of the blanking period to 0.50" (0.35" + 0.15") or 12.7mm (8.9mm + 3.8mm).

Thereisatrade-off indefining theblanking period. Whilearel atively long period may
prevent fal se readings, the minimum measurable thicknessislimited to avalue
slightly greater than the blanking period.

WA ANGE- 2. aaain 1 142
MIN DEPTH 1. 141 in

1885

H : L
SBE ............................. S J“"
EBE ............................ ....................
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1] 7 4 [ [E] 18

Figurel4 Set-up for Peak-to-Peak M easurement

6.5 Locating Flaws with an Angle Beam Transducer

During an angle beam inspection, you can obtain accurate and reliable soundpath
information using the EPOCH 4’ s high resolution distance calcul ator.

If arefracted angleis entered into the EPOCH 4, and an echo is exceeding the gate
threshold, all angular soundpath components are displayed at the top of the A-Scan
display.

GAIN= 44.5dE RANGE=1A.000in
REJECT B 2 N 4.PAR 2.578
 ——

2 828.n

N S R R T
VEL B.128@infus FULLWAYE 3.8 - 5.8 MHz
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GATE  START  WIDTH LEVEL  ALARM
1 1,728 4.473 28 & OFF
7 1.721 _8.328  OFF OFF
7 T

Figurel5 Angle Beam Inspection
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These symbol srepresent the following distances:

W

= angular (soundpath) distance to the reflector
= surface distance (projection) to thereflector
l = depth to thereflector

NN NN N\VN/T = soundpath leg that the particular reflector islocated in—
1st, 2nd, 3rd, 4th, beyond 4th

The sel ection of the M easur ement modes (Peak Depth or Edge Depth), and the ability
to toggl e the soundpath reading displayedin largetext. (See Taking Thickness Readings
on page 60.)

Any signal breaking the gate threshol d generates the display of soundpath data.
To setup information in thefirst leg of the soundpath, follow these steps:

Enter avalue of O for material thicknessinto the EPOCH 4 when calibrating.
Press[2nd F], [ANGLE] (THICKNESS).

. Press[F1] or use[y ] until thethicknessvalue reads 0.00. With this set-up, al
soundpath dataistreated asif the information isin thefirst leg.

When working beyond thefirst leg, itisimperative that you enter an exact thickness of the
material into the EPOCH 4. Press[2nd F], [ANGLE] (THICKNESS)anduse [4],[y],
[ «],and [ ] toenter the proper thickness. Y ou can a so usethefunction keysto quickly
select preset values. Thisvalueisthen used to calculate the depth to areflector that lies
beyond thefirst leg.

Measuring Signal Amplitude

When estimating discontinuity size, theinstrument is adjusted so that aparticular gain
setting and screen height represent the echo amplitude produced by aknown sizereflector
inareference standard. In general, asignal with smaller amplitude may indicateasmaller
reflector and asignal with higher amplitude may indicate alarger reflector than the
reference standard.

Press[DEPTH/% AMPL] and then [F3] to display adirect on-screen readout of
amplitude information.
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If an echo exceedsthe gate threshold and the EPOCH 4 isin the Amplitude mode, the
amplitudeinformation for that echo isdisplayed asapercentage of Full Screen Height as
both Current Amp and Amp M ax.

=15

=2
rafF
)
o

Figurel6 Amplitude Mode Displaying Current Amp and Amp M ax

Current referstothereal time percentage of screen height of thehighest amplitude signal
within the gate.

The Amplitude M ax display retainsthe highest amplitude of asignal that hasbroken the
gatethreshold. If ahigher amplitudesignal isread, the Amplitude M ax valueis updated.
Reset the maximum amplitude val ue by pressing any one of thered gate keys.

If thereisno echowithinthegate, Current will read“ %" indicating noreadingwas
taken.

Operating Time-of-Flight (TOF) Mode

The EPOCH 4 iscapableof displaying Time-of -Flight (TOF) soundpath datafor an echo
that breaksthe gate. Time-of-Flight isthelocation of thereflector in terms of
microseconds (LS).

When the Time-of-Flight mode isturned on, all EPOCH 4 distance parametersare
displayed using psvaluesinstead of inches or millimeter values.

Note: Unlike al other measurement modes, Time-of-Flight mode does NOT
dividethereading by two. Theentire Time-of -Flight through the test piecein
both directionsisdisplayed.

As a reminder, when taking thickness measurements, the EPOCH 4 must
dividethe product of material velocity and Time-of-Flight by twoinorder to
calculate the thickness of a part. If this is not done, then the unit would
display twice the actual thickness because the sound energy passes through
the part twice.
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Figurel7 Time-of-Flight Mode Displaying pusValues

To setup the Time-of-Flight mode, follow these steps:

Usethe Setup menu to turn on Time-of-Flight mode.
Press[OPTION].

Move the highlight bar over Setup and press[ENTER].
Move the highlight bar over Unit and press[ENTER].

Move the highlight bar over ps Full Scaleto view in unitsfull scale, or
ps/DIVISION to view inunits per division and press[ENTER].

6. Press[OPTION] toreturntothelive screen.

a > D PE

Using the Zoom Feature

Tozoom in on anindication, position Gate 1 over the areaof interest and press[2nd F],
[RANGE] (ZOOM). Theinstrument automatically uses screen delay to bring the point
that correspondsto the gate start to the screen’ sl eft side and also adjuststhe displayed
rangeto match thegate width. The new range equal stheunzoomed gatewidth. Thelowest
achievable value of the expanded rangeis equivalent to the minimum range of the
instrument at the current material velocity setting.

Flaw Detection

Zoom isuseful in certain flaw detection applications. For example, when detecting
branches of cracking such asinter-granular stress corrosion cracking (IGSCC); the
inspector’ sjob can be complicated by the geometry of the test specimen and also by the
specific characteristics of the defect itself. Ininstanceswherethe pipe counterboreisclose
totheweldroot, itispossibleto havethreesignalsthat all appear quitecloseto each other;
from the weld root, the counterbore, and the crack itself. Usethe Zoom function to
improvethevisual resolution of the EPOCH 4’ sdisplay sothat each individual signal can
be more easily identified.
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When evaluating acrack signal, theinspector’ sattentionisusually focused on theleading
edge of anindication. By observing the number and location of small peaksalong the
leading edgeof thesignal, it is possible to make someassumptionsregarding the presence
and location of different branchesof cracking. UsetheZoom function to get amuch more
detailed view of anindication and thus make better judgements regarding flaw location
and depth.

Zoom isuseful wheninspecting particularly large or thick componentswhen detail islost
duetousing long screen ranges. UsetheZ oom functiontolook at small sectionsof thetest
piece without disturbing theinstrument’ soriginal calibration.

Activating Gate Alarms

The EPOCH 4 features avariety of alarm configurationsthat can be used in either the
Singleor Dual Gatemodes. Anaarm on Gate 2 can only be set if Gate 2 isturned on by
pressing [GATE 2] and then pressing [F4] for ON.

Threshold Alarms

Threshold alarms can be set on Gate 1 and/or Gate 2.

To set athreshold alarm on Gate 1, foll ow these steps:

1. Press[GATE 1] and usethestart, width, and level parametersto position thegate over
thedesired area.

2. Press[2nd F],[GATE 1] (ALARM 1). Theaarm choicesare displayedin the
function boxes at the bottom of the screen.

3. Press[F1] for positivelogic or [F2] for negativelogic. A negativelogic alarm
indicates asignal isabsent from the gate. A positivelogic alarm indicatesasignal is
present within the gate. Either Gate 1 or Gate 2 can be set positive or negative.

Once athreshold alarm is activated, markers at the starting and ending points of the
gatewill point upwards or downwards to indi cate which type of alarm has been set.

aﬁm“aa'aaé AT T 0 697
HHTE 1 HLHFH — MIN DEPTH- B 595 in
MB .

o
1-P05 | 1-NEG [1-MIWDEF | OFF

Figurel8 NegativelLogic Alarm
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Figurel9 PositiveLogicAlarm

Press[2nd F],[GATE 1] (ALARM 1) and then press[F4] for OFF to shut off Gate 1
aarm.

Press[2nd F],[GATE 2] (ALARM 2) and then press[F4] for OFF to shut off Gate 2
aarm.

Minimum Depth Alarm

The EPOCH 4 isequipped with aminimum depth alarm, whichistriggered whenever the
current thickness reading falls bel ow an operator defined level . Use the minimum depth
alarmwith asingle gate or in the Echo-to-Echo M easur ement mode. In Echo-to-Echo,
the cursor appears on the second gate. A cursor appearsat the bottom of Gate 2 toindicate
thislevel.

Minimum Depth Alarm with a Single Gate

Minimum depth alarms can be set on Gate 1 and/or Gate 2.

To set aminimum depth alarm on Gate 1, follow these steps:

1

Press[ GATE 1] and usethestart, width, and level parametersto position thegate over
the desired area. Be sure the gate start position is set to cover arange bel ow the
minimum depth alarm value.

Press[2nd F], [GATE 1] (ALARM 1) to display theaarm choicesin thefunction
boxes at the bottom of the screen. Press [F3] to activate the minimum depth alarm.

Usethe[4],[v], [+], and[ > ] keysto set the desired minimum value. The range of
minimum depth valuesislimited by the gate start and width settings. The minimum
depth alarm valuemust be greater than the gate start value and lessthan thegate width
value. Onceactivated, amarker appearsonthegatetoindicatethecurrent setting. Any
indication that exceeds the gate threshold to the left of the marker will activate the
alarm.

Press[2nd F], [GATE 1] (ALARM 1) and then press [F4] to shut off the alarm.
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Minimum Depth Alarm in the Echo-to-Echo Measurement Mode

Use the minimum depth alarm when making Echo-to-Echo thicknessreadings. In the
Echo-to-Echo mode the minimum depth marker appears on Gate 2.

To set the minimum depth alarm when in the Echo-to-Echo mode, follow these steps:

1

Position Gate 1 and Gate 2 over the desired areas (See Taking Echo-to-Echo
Thickness Readings on page 61.) Be sure the start position of Gate 2 is set to cover a
range below the minimum depth value that will be used for the alarm.

Press[2nd F], [DEPTH/% AMP] (ECHO-ECHO) to activate the Echo-to-Echo
M easur ement mode.

Press[2nd F], [GATE 2] (ALARM 2) to activatetheaarm.
Press[F3] to select the minimum depth alarm.

Usethe[4],[v], [ <], and[»] keysto set the desired minimum value. The range of
minimum depth valuesislimited by the start and width settings of both gates. Gate 1
must be positioned to detect thefirst back echo. Also, the minimum depth alarm value
must begreater thanthe blank period between Gate 1 and Gate 2 and lessthanthe Gate
2 width value.

Alarm Condition Storage

When analarmisactive, acapital letter A flashesto theright of the A-Scan. Alarm
conditions can besaved inthe EPOCH 4’ sdatalogger. All datawithanalarmisflaggedin
the memory by the character “@" prior tothelD.
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Calibrating the EPOCH 4

Thischapter describes how to calibrate the EPOCH 4. Calibration isthe process of
adjusting theunit sothat it measures accurately on aparticular material, using aparticular
transducer at aparticular temperature. Y ou must adjust the Zer o Offset and Ve ocity
parameters of the EPOCH 4 during calibration. Zer o Offset (sometimesreferred to as
probe delay) compensates for the dead time between the firing of the Main Bang and the
entry of the sound into the test piece. The unit must be programmed with the correct
Velocity setting so that it matches the material vel ocity of thetest piece.

The EPOCH 4 has an advanced A uto-Calibration feature, which providesfor afast and
easy calibration process. Thefollowing sections detail the procedureto calibratethe
EPOCH 4 when using thefour basic transducers configurations: straight beam, delay line,
dual element, and angle beam.

Note: Do NOT use the Auto-Calibration feature when the EPOCH 4 is in the
following modes:
- Microsecond Time-Of-Flight M ode
-DAC
-TVG
-BSCAN

Topicsareasfollows:

» Getting Started

e Cadlibrating with a Straight Beam Transducer
e CadlibratingwithaDelay Line Transducer

e Cadlibrating with aDual Element Transducer
» Cadlibrating with an Angle Beam Transducer

Getting Started

Until you arecompl etely comfortabl e operatingthe EPOCH 4, we recommend that abasic
review and set-up procedure be used prior to starting the actual calibration. The split-
screen feature of the EPOCH 4 isuseful for thisasit letsyou simultaneoudly view the
waveform display and all instrument calibration data.

To setup the EPOCH 4 before calibrating, follow these steps:

1. Press[DISPLAY]to select thesplit screen display.

2. Press[2nd F], [VEL] (REJECT) to set thereject level to 0%. Press[F1] or usethe
[v] dewing key to adjust the valueto zero.

3. Press[GAIN] toselect aninitial gain valuethat isappropriate for the calibration and
adjust thevalueby using thedirect accessfunctionkeysor the[ 4] and [ v ] keys. If the
appropriate gain level isunknown, set theinitial gain at 30dB and adjust it as
necessary during calibration.
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4. Press[VEL] toenter an approximatevelocity for thetest material and adjust thevalue
with thefunction keysor the[ 4] and [ y] keys. If the velocity valueisunknown, find
astarting valueinthevelocity in Appendix 1V of thismanual.

5. Press[RANGE] to set the range and then adjust the val ue using the function keys or
the[4],[v],[«] or[-»]keys.

6. Press[2nd F], [ANGLE] (THICKNESS) to set the material thicknessto 0.00" or
0.00mm. Press[F1] or usethe [y ] key to adjust the value to zero.

7. Press[ZERO OFFSET] to set thezero offset valueto 0.00uSec. Press[F1] or usethe
[v] or[»] keystobring theinitial pulsetotheleft hand side of theinstrument screen.

8. Press|ANGLE]toenter thecorrect refracted anglefor theprobe (O for astraight beam
or 90° probe, 45 for a45°, etc.) Usethefunction keysto access preset val ues or adjust
in 0.1 degree adjustmentsusing the [4] and [ y] keys.

9. Oncethetransducer iscoupled to the block, adjust the pulser and filter settingsto
createaclean A-Scan. Press[PUL SER] multipletimesto allow accessto the various
pulser and filter functions. Alternately, press[2nd], [PUL SER] (FILTER) to go
directly to thefilter settings. Adjust each function with the function keysor the[ 4],
[v].[«] and[>]keys.

Note: Refer to Chapter 4 for information on how to set the pulser and filter
parameters.

Calibrating with a Straight Beam Transducer

Use PanametricsNDT transducer part number A109S-RM, with afrequency of 5.0MHz
and an element diameter of 0.50" (13mm) to perform the sample Straight Beam
calibration. The calibration requiresthe atest block with two known thicknesses, made
fromthematerial to bemeasured. | deally thetwo thicknesses shoul d represent thicknesses
that are both below and above the expected thickness of the material being inspected.

For thisexample, we are using PanametricsNDT standard 5-step steel test block part
number 2214E. The steps measure 0.100", 0.200", 0.300", 0.400", and 0.500".

Note: If the EPOCH 4 is set to metric units, the calibration processis exactly the
same, except that the entriesbel ow will beinmillimeters, rather thaninches.

To calibrate using a Straight Beam transducer, follow these steps:

1. Follow theinitia set-up procedure outlined above. Connect the transducer to an
appropriate cable and then connect the cableto either of the transducer posts on the
EPOCH 4.

2. Press|[CALIBRATION]. A Cal symbol appearstotheright of the A-Scan, signifying
theEPOCH 4isinthe Auto-Calibration mode. (Toexitthe Auto-Calibration mode
at any point, press[ENTER].)

3. Couplethetransducer to the THIN calibration block step. For thisexample, the
transducer is coupled to the 0.200" step (depending on the frequency of the contact
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transducer being used, it may beimpossible to obtain aproper reading on avery thin
material).

Position Gate 1 so that the first backwall echo from the known thicknessstep is

exceeding the gate threshol d. Adjust the gain setting so that the echo amplitudeis
approximately 80%.
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Figure20 Calibrating for aThin Block Using a Straight Beam Transducer

5. A thicknessreading appearsin large text above the A-Scan. Once asteady reading is

achieved, press[ZERO OFFSET]. The screen freezesand a pop-up box appearson
the screen.

Usetheaphanumeric keypad to enter theexact known thicknessof thetest sample. For
thisexample, press[2], [0], [0]. The entry appearsin the pop-up box.

If you enter an incorrect number, press [0] multipletimesto clear the entry and then
typeinthe correct thickness.

ENTER VALUE FOR THIN STANDARD

000.200]

Figure21 EnteringaThin Standard Value

6. Press[CALIBRATION]. Thedisplay returnsto the live A-Scan. Couplethe

transducer to the THICK calibration block step. For this example, the transducer is
coupled to the 0.500" step.

Position Gate 1 so that the first backwall echo from the known thicknessstep is

exceeding the gate threshol d. Adjust the gain setting so that the echo amplitudeis
approximately 80%.
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Figure22 Calibrating for aThick Block Using a Straight Beam Transducer

8. A thicknessreading appearsin large text above the A-Scan. Once asteady reading is
achieved, press[VEL]. The screen freezesand a pop-up box appears again on the
screen.

Usetheaphanumeric keypad to enter theexact known thicknessof thetest sample. For
thisexample, press[5], [0], [0]. The entry appearsin the pop-up box.

If you enter an incorrect number, press [0] multipletimesto clear the entry and then
typeinthe correct thickness.

ENTER WALUE FOR THICK STANDARD

000.500]

Figure23 Entering aThick Standard Value

9. Press[ENTER] to complete the Auto-Calibration. The Zer o Offset and Vel ocity
parameters adjust automatically and the correct thickness reading of any gated echo
displays on the screen.

Note: It is possible to use the Auto-Calibration feature on a single test block of
known thickness. Y ou can use multiple backwall echoesinstead of coupling
on both athin step and athick step. Y ou can leave the transducer coupled on
the thin step, move the gate over to one of the multiple backwall echoes and
enter the correct soundpath thickness (2, 3, 4, etc. multiple of the first
backwall echo) during the vel ocity portion of the calibration.
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Calibrating with a Delay Line Transducer

The sample delay line calibration described below is performed using PanametricsND T
transducer part number V 202-RM, with afrequency of 10.0MHz and an element diameter
of 0.25" (6mm). The calibration requires atest block with two known thicknesses, made
from the material to be measured. Ideally, the two thicknesses measurements are both
below and above the expected thickness of the material to beinspected.

For thisexample, we are using PanametricsNDT standard 5-step steel test block part
number 2214E. The steps measure 0.100", 0.200", 0.300", 0.400", and 0.500".

Note: If the EPOCH 4 is set to work in metric units, the calibration process is
exactly the same, except that the entries below will bein millimeters, rather
than inches.

To calibrate using aDelay Linetransducer, follow these steps:

1. Follow theinitia set-up procedure outlined in Section 7.2.

Connect the transducer to an appropriate cable and then connect the cabl e to either of
thetransducer postson the EPOCH 4. With aZero Offset of 0.000us, theMain Bang
(or excitation pulse) should appear on the left side of the screen.

Increasethe Zero Offset until the Main Bang moves off theleft side of the screen and
theinterface echo from the end of the delay linetip appears on the screen.

Verify that the echo representsthe end of the delay by tapping your finger on the end
of the couplant-coated delay line. This dampensthe signal and the echo should jump
up and down on the screen. Usethe Zero Offset to movethisechoto theleft sideof the
screen sothat itisbarely visible.

2. Press[CALIBRATION]. A Cal symbol will appear to theright of the A-Scan,
signifying the EPOCH 4 isin the Auto-Calibration mode. (To exit the Auto-
Calibration mode at any point, press[ENTER].)

3. Couplethe transducer to the THIN calibration block step. For thisexample, the
transducer will be coupled to the 0.100" step.

4. Position Gate 1 so that thefirst backwall echo from the known thickness stepis
exceeding the gate threshold. Adjust the gain setting so that the echo amplitudeis
approximately 80%. A thicknessreading appearsin large text above the A-Scan.

Note: Makesureit isthefirst backwall echo being gated, not amultiple echo from
theend of thedelay linetip.
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Figure24 Cadlibrating for aThin Block Using aDelay Line Transducer

5. Press[ZERO OFFSET] oncethereading issteady. The screen freezesand apop-up
box appears on the screen.

Usetheaphanumeric keypad to enter theexact known thicknessof thetest sample. For
thisexample, press[1], [0], [0]. The entry appearsin the pop-up box.

If you enter an incorrect number, press [0] multipletimesto clear the entry and then
typeinthe correct thickness.

ENTER YALUE FOR THIN STANDARD

000.100]

Figure25 EnteringaThin Standard Value

6. Press[CALIBRATION]. Thedisplay returnsto the live A-Scan. Couplethe
transducer to the THICK calibration block step. For this example, the transducer is
coupled to the 0.500" step.

7. Position Gate 1 so that thefirst backwall echo from the known thicknessstep is
exceeding the gate threshol d. Adjust the gain setting so that the echo amplitudeis
approximately 80%. A thicknessreading appearsin large text above the A-Scan.
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Figure26 Cadlibrating for aThick Block Using aDelay Line Transducer

8. Press[VEL] oncethereading issteady. The screen freezes and a pop-up box appears
again on the screen.

Usetheaphanumeric keypad to enter theexact known thicknessof thetest sample. For
thisexample, press[5], [0], [0]. The entry appearsin the pop-up box.

If you enter an incorrect number, press [0] multipletimesto clear the entry and then
typeinthe correct thickness.

ENTER WALUE FOR THICK STANDARD

000.50(1]

Figure27 EnteringaThick Standard Value

9. Press[ENTER] to complete the Auto-Calibration. The Zer o Offset and Vel ocity
parametersadjust automatically, and the correct thicknessreading of any gated echois
displayed on the screen.

Note: It is possible to use Auto-Calibration on a single test block of known
thickness. Y ou can use “multiple backwall echoes” instead of coupling on
both athin step and athick step. Y ou can leavethetransducer coupled onthe
thin step, and instead move the gate over to one of the multiple backwall
echoes and enter the correct soundpath thickness (2, 3, 4, etc. multiple of the
first backwall echo) during the velocity portion of the calibration.

Calibrating with a Dual Element Transducer

The sample delay line calibration described below is performed using PanametricsND T
transducer part number DHC711-RM, with afrequency of 5.0MHz and an element
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diameter of 0.25" (6mm). The calibration requires atest block with two known
thicknesses, made from the material to be measured. Ideally, the two thicknesses should
represent thicknessesthat are both bel ow and abovethe expected thickness of the material
to beinspected.

For thisexample, we are using PanametricsNDT standard 5-step steel test block part
number 2214E. It has steps measuring 0.100", 0.200", 0.300", 0.400", and 0.500".

Note: If the EPOCH 4 is set to work in metric units, the calibration process is
exactly the same, except that the entries below will bein millimeters, rather
than inches.

Note: Due to acoustic characteristics of dual transducers, a non-linearity in the

distance calibration occurs as the thickness of the material decreases. The
point of maximum sensitivity is determined by the “roof angle” of the
particular dual transducer. We recommend that the distance calibration is
carried out using a step block that covers the range of interest. Be careful
interpreting thickness readings made outside the calibrated range. The
EPOCH 4 does not have V-Path Correction, therefore, there may be some
non linearity within the calibrated range depending on the minimum
thickness used in the calibration process.

The zero offset value of dual element transducers can vary significantly at
extreme temperatures. If the temperature changes more than afew degrees
from the temperature at which the zero offset value was established, re-
check its value. If thickness measurements are to be made over a wide
temperature range, we strongly recommend the use of PanametricsNDT
dual transducersthat are designed for high temperature applications. These
have built in delay lines with a stable sound velocity that does not change
significantly with temperature. Specific recommendations are Panametrics-
NDT D790-SM and D791 dual element transducers.

Tocalibrateusing aDual Element transducer, follow these steps:

1. Follow theinitia set-up procedure outlined in Section 7.2.

Connect the transducer to an appropriate cable and then connect the cableto the
transducer postson the EPOCH 4. Changethe T est modeto Dual. Alsowhen using a
dual element transducer, the Gain setting isgenerally set very high so that the leading
edge of the backwall echoes appear asnear vertical lineson the screen. Theleading
edgeisthen used when making thickness measurements. For thisreason, the EPOCH
4 should be set to EDGE Detection mode.

2. Press|[CALIBRATION]. A Cal symbol appearstotheright of the A-Scan, signifying
theEPOCH 4isinthe Auto-Calibration mode. (Toexitthe Auto-Calibration mode
at any point, press[ENTER].)

3. Couplethe transducer to the THIN calibration block step. For thisexample, the
transducer will be coupled to the 0.100" step. Asnoted above, ahigher Gain settingis
required to produce a clean |eading edge of the signal. Do not be concerned with the
jagged peaks of the echo. Concentrate on the leading edge only.
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4. Position Gate 1 so that the leading edge of the backwall echo from the known

thickness step is exceeding the gate threshold. A thicknessreading appearsinlarge
text abovethe A-Scan.
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Figure28 Calibrating for aThin Block Using a Dual Element Transducer

Press[ZERO OFFSET] oncethereading issteady. The screen freezesand apop-up
box appears on the screen.

Usetheaphanumeric keypad to enter theexact known thicknessof thetest sample. For
thisexample, press[1], [0], [0]. The entry appearsin the pop-up box.

If you enter an incorrect number, press [0] multipletimesto clear the entry and then
typeinthe correct thickness.

ENTER VYALUE FOR THIN STANDARD

000.100]

Figure29 EnteringaThin Standard Value

Press| CALIBRATION]. Thedisplay returnsto the live A-Scan. Couplethe
transducer to the THICK calibration block step. For this example, the transducer is
coupled to the 0.500" step.

Position Gate 1 so that the leading edge of the backwall echo from the known
thickness step is exceeding the gate threshold. A thicknessreading appearsinlarge
text above the A-Scan.

77



EPOCH 4

7.5

78

e
R ENFENETERANGE= 1.88@0n 0 840
aEéFCT ] ? MIN DEPTH A. 44E in

B S HR - R T
YEL R.232@0infus FULLWAYE 3.8 - B.A@ MHz
ZERO 2.208@ us  ENERGY LOW

AMGLE  @.8° DAMP S8 @ PULSER SGUARE
THICK @&.@8@ in DUAL FRER S.@8MHZ
GATE  START  WIDTH LEWEL ALARM

1 A.887 B.877 47 % LFF

Z S.948  B.984 OFF LEF

18.8 dB| 70.0 dB| 3P.0 dBE| 4.8 dBE] EH@.d dE

Figure30 CalibratingforaThick Block Using aDual Element Transducer

8. Press[VEL] oncethereading issteady. The screen freezes and a pop-up box appears
again on the screen.

Usetheaphanumeric keypad to enter theexact known thicknessof thetest sample. For
thisexample, press[5], [0], [0]. The entry appearsin the pop-up box.

If you enter an incorrect number, press [0] key multiple timesto clear the entry and
then typein the correct thickness.

ENTER WALUE FOR THICK STANDARD

000.500]

Figure3l EnteringaThick Standard Value

9. Press[ENTER] to complete the Auto-Calibration. The Zer o Offset and Velocity
parametersadjust automatically, and the correct thicknessreading of any gated echois
displayed on the screen.

Calibrating with an Angle Beam Transducer

Thesampleanglebeam calibration described bel ow i sperf ormed using PanametricsND T
transducer part number A1420S-SB, with afrequency of 2.25MHz and an element
diameter of 0.625" x 0.625". The transducer is mounted on a45° wedge, part number
ABWS-6-45. Werecommend using either an ASTM E-16411W Typel oraU.S. Air Force
[TW Type Il Calibration Block for this calibration procedure. The steps below use
PanametricsNDT IIW Typel carbon steel calibration block, part number TB7541-1.

To calibrate using an Angle Beam transducer, follow these steps:

1. Follow theinitia set-up procedure outlined in Section 7.2.
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Connect the transducer to an appropriate cable and then connect the cabl e to either of
the transducer posts on the EPOCH 4.

2. Enter the correct refracted angle for the transducer/wedge combination. For this
example, enter 45°,

3. Enter the approximate shear wave vel ocity of the material being inspected. For this
example using carbon steel, enter avelocity of 0.1280in/ps(3251mm/usif workingin
metric units).

4. Enter an appropriate rangefor the test block being used. For thisexample, enter a
range of 10.000in (250.00mm if working in metric units).

Review sections 7.5.1 - 7.5.4 for thefollowing procedures:
» Locating the Beam Index Point (B.1.P.) of the probe

» Verifying the Refracted Angle (Beta)

» Cadlibrating for Distance

» Calibrating for Sensitivity

Note: If the EPOCH 4 isset to work in metric unitsin each procedurelisted above,
the calibration processis exactly the same, except that the entries bel ow will
be in millimeters, rather than inches.

Locating the Beam Index Point (B.I.P.)
Tolocatethe BIP, follow these steps:

1. Couplethe probeto thetest block at the“0” mark.

IV TYPE 1
REFERENCE BLOCK

Figure32 ReferenceBlock Displayingthe“0” Mark

2. Manipulate the probe until ahigh amplitude signal appears on the screen after the
Main Bang. Thisisthereflection from thelarge arc of the block that islocated on the
Typel block at 4" (100mm).

3. Movetheprobeforward and backward to bring the echo to its maximum amplitude
(peak it up). Make sure the echoes do not exceed 100%. Reduce the Gain setting if
necessary.

Note: The Peak Memory feature on the EPOCH 4 is an excellent tool to aid in
finding the BIP. Press [PEAK MEM] to turn on the feature. This feature
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draws and collects the echo envelope of the signal while also drawing the
live waveform. Match the live waveform with the maximum point
corresponding to the previously accumulated echo dynamic curve. Refer to
thefigure above for adetailed schematic of using the Peak M emory feature
tofind the BIP. Press[PEAK MEM] again to turn off the feature.
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Figure33 Locating the Beam Index Point

4. Holdtheprobestationary onceyou have peaked up thesignal, and mark theside of the
transducer’ swedgedirectly over the* 0" mark ontheblock. Thisisthe BIP—the point
at which the sound | eaves the wedge and enters the material with maximum energy.

Verifying the Refracted Angle (Beta)

Therefracted angle of the probe should already have been previously entered into the
EPOCH 4intheinitial stepsof the calibration procedure. Although the wedge may be
marked 45°, for example, the actual refracted angle may be ightly different dueto the
propertiesof thetest material or theamount of wear onthewedge. It isnecessary to verify
the actual angle. Thisensuresthe EPOCH 4’ s soundpath cal culations are accurate.

To verify therefracted angle, follow these steps:

1. Positionthe probe over the appropriate angle mark on the block, which is45°for this
example.
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Figure34 Verifying the Refracted Angle

2. Movetheprobe backward and forward to “ peak up” the echo coming fromthelarge
circular holdinthesideof theblock. Thecircular holemay befilledwith Plexiglas, but
the procedureisthe same.

Tip: The Peak Memory feature on the EPOCH 4 is an excellent tool to aid in
finding the peak of thesignal.

3. Holdthe probe stationary once you have peaked up the signal. Note the degree mark
on the block that lines up with the BI P, which you marked on the side of thewedgein
the previousstep. Thisistheactual refracted angle(Beta) for thisparticular transducer
and wedgein steel.

If thisvaluefor Betadiffersfrom the value entered previoudy, enter the corrected
anglenow viathe[ANGLE] key andthe[4],[v],[ ], and [ ] keys.

Calibrating for Distance

Note: This step differs depending on which type of I1W calibration block is used.
The ASTM E-164 IIW Type | Block, which has a crescent cut in the side,
producesechoesat 4" (100mm) and 9" (225mm) on the screen. The U.S. Air
Force IIW Type Il Block, which has a large cutout in the side, produces
echoes at 2" and 4" on the screen. The procedure below uses Panametrics-
NDT IIW Typel carbon steel calibration block, part number TB7541-1.

Werecommend that the EPOCH 4’ sRange parameter be set to 10" (250mm)
for this step. Regardless of whether aTypel or Typell Calibration block is
used, this should ensure that the echoes from the bl ock are visible on screen.

To calibratefor distance, follow these steps:

1. Couplethe probeto the block so that the BIPisdirectly over the* 0" mark onthe
ASTM test block (or the Air Force block.) Do not movethetransducer from this
point duringthisstep.

2. Press|[CALIBRATION].A Ca symbol appearstotheright of the A-Scan, signifying

theEPOCH 4isinthe Auto-Calibration mode. (Toexitthe Auto-Calibration mode
at any point, press[ENTER].)
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Position Gate 1 so that the echo refl ection from the 4" arc (thisshould bethefirst large
echo after the Main Bang) is exceeding the gate threshold.

Adjust the gain setting so that the echo amplitude isapproximately 80%. A thickness
reading appearsin largetext abovethe A-Scan.
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Figure35 Cadlibrating for Distance

5. Press[ZERO OFFSET] oncethereading issteady. The screen freezesand apop-up

box appears on the screen.

Usethe aphanumeric keypad to enter the exact known soundpath distancefor thisarc.
For thisexample, press[4], [0], [0], [0]. The entry appearsin the pop-up box.

If you enter an incorrect number, press [0] multipletimesto clear the entry and then
typeinthe correct thickness.

ENTER VYALUE FOR THIN STANDARD

004.000]

Figure36 EnteringaThin Standard Value

6.

7.

Press[CALIBRATION]. Thedisplay returnsto thelive A-Scan. Position Gate 1 so
that the echo from the 1" crescent is exceeding the gate threshold. Thisechois
generally located at approximately the ninth or tenth screen division, and usually the
3rd echo after theMain Bang.

Adjust the Gain setting so that thisecho amplitudeisapproximately 40%. A thickness
reading appearsin largetext above the A-Scan.

Note: Another echo may be present on the screen at approximately the eighth or

ninth screen division. Disregard thisecho asit is usualy the result of beam
spreading and sound bouncing off the side of the block. Make sure Gate 1 is
not over this echo.
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Figure37 AdjustingtheGain

ENTER VALUE FOR THICK STANDARD

009.00(1]

8. Press[VEL] oncethereading issteady. The screen freezes and a pop-up box appears
again on the screen.

Use the aphanumeric keypad to enter the exact known soundpath distance for this
crescent. For thisexample, press[9], [0], [0], [Q].

Theentry appearsin the pop-up box. If you enter an incorrect number, press[0]
multipletimesto clear the entry and then type in the correct thickness.

Figure38 EnteringaThick Standard Value

Calibrating for Sensitivity

9. Press[ENTER] to complete the Auto-Calibration. The Zer o Offset and Velocity
parameters adjust automatically, and the correct soundpath readings of any gated
echoes are displayed on the screen.

Thefinal step in the anglebeam calibration isto calibratefor sensitivity. Thisletsyou set
up areferencegain level.

1. Coupletheprobeto thellW calibration block so that the transducer isaimed at the
0.060" diameter sidedrilled hole, which is used as areference reflector.
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Figure39 1IW Calibration Block with 0.060" Diameter Drilled Hole

2. Movetheprobeforward and backward until you have“ peaked up” thereturn signal
from the hole (i.e. found the maximum amplitude.) Do not confuse the reference
reflector echo from the side of the block.

Tip: The Peak Memory feature on the EPOCH 4 is an excellent tool to aid in
finding the peak of thesignal.

3. Adjust the system sensitivity (Gain) up or down oncethe echo is peaked up to bring
thereferencereflector signal to apredetermined referenceline on the screen. Inthis
example, the echo isbrought to 80% of full screen height.

4. Press[2nd F],[GAIN] (REF) tolock in thereference gain level and add/subtract
scanning gain separately.

5. Pressthefunction keys once the reference gain functions are activated to select
between adding or subtracting in 0.1dB or 6.0dB increments.

REF 9.2 B ERANGESTaCBBR T 1 144
‘h 1 818» 1. 144 in
88, . . .

A h : , . L
T7-B. 1dB[+/-B.BdB[  ADD | RESET | OFF

Figure40 Lockingthe Reference Gainto Add/Subtract Scanning Gain
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Managing the Datalogger and Data
Communication Features

Thischapter describes how to manage the EPOCH 4’ s sophisticated datal ogger.
PanametricsNDT has designed the datalogger for ease of use while providing awide
range of featuresfor virtually all flaw detection and thickness gaging requirements. It
includes the following capabilities:

Dataorganized by file and identifier (ID) code

Aphanumeric file names and identifier codes

Memo modeto allow entry of detailed comments

Edit feature for adding, deleting, and clearing of individual filenamesand IDs
On-screen scroll/review of all file contents

Quick recall of stored setups

Ability to transfer data between the unit and a PC or printer

Topicsareasfollows:

Defining the Datal ogger Storage Capacity
Using the Memory Screen

Using the Alphanumeric Keypad

Creating New Filesand Identifier (ID) Codes
Saving Waveforms and Thickness Readings
Incrementing ID Codes

Recalling Transducer Calibrations and Waveforms
Saving and Recalling Quick Recall Calibrations
Creating Memos

EditingaFile

Printing

Defining the Datalogger Storage Capacity

The EPOCH 4’ sdatalogger is designed to store the following data:

ThicknessReading

» Identifier (ID) code

» Alarm conditions

*  Peak/Edge Depth Mode Indicator
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»  Soundpath leg of measurement

» Thickness/Soundpath values (Edge or Peak Depth mode), Current and
Maximum Amplitude data (Amplitude mode), or Time-of-Flight data
(Microsecond mode).

» Complete Wavefor m/Parameter Setup
» All datalisted in the Thickness Reading section
*  Waveform screen
*  Peak Memory echo envelope or Peak Hold frozen waveform (if sel ected)
» Complete setup parameters
» Flag status (Freeze, Zoom, Peak Memory, efc.)
* Memo
*  User defined Memo typed in via aphanumeric keypad

The EPOCH 4’ sdatal ogger can store a maximum combination of 10,000 thickness
readings or 500 waveforms.

Note: A software option is available to increase the storage capacity to 40,000
thickness readings or 2,000 waveforms. (See Expanded Memory on page
126.)

TheEPOCH 4 can saveinformation in 500 separatefiles. Thefirst ninefilesarefixedfiles
meaning that each file can only store one complete waveform/parameter setup with an
associated identifier (ID) code. Thisstructure allowsaquick recall for up tonine
calibration setups (See Saving and Recal ling Quick Recall Calibrationson page92.) This
isuseful when an operator changes transducers during an inspection and needsto recal |
the associated stored calibration.

Files 10-500 areflexiblefiles, which can store numerousthickness readings, waveforms,
and memos. Thickness, waveform data, and memos can all coexist in the samefile.
Cdlibrationwaveform/parameter setups can also bestored inthesefilesand recalled tothe
live screen, although it requires an extrakey pressto do this (See Saving Waveforms and
Thickness Readings on page 89.)

All thekeysonthe EPOCH 4’ saphanumeric keypad arein acommon section on theright
side of themain keypad. Press[#] to alow accessto thefirst function key presses(0, 1, 2,
3,4,5,6,7,8,9,1D.) Press[ALPHA] to allow accessto the second function key presses
(Delete, the 26 | etters of the Roman alphabet, and avariety of mathematical Symbols.)

Using the Memory Screen

Toenter theMemory screen, press . TheMemory screenissplitinto twowindows.
» Lower window: displaysadirectory of files

»  Upper window: displaysthefile contents

Totogglebetween thetwo windows, press[F1]. Other function key promptsappear when
applicable.
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The remaining number of thickness or waveform availability are displayed between the
File Content and File Dir ectory windows. Press[F5] to exit and return tothelive screen.

T T T .}._.:._.T._.:._.T._.:._.T._.:._. ..........................
| B
&
3
.
§ File Content Window
o
3
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&
3
MEMORY RWAILARLE WAYE SFAA - THICE 1A8EH -
¥ B ___.___ __ Fo_f_ .. __________
: g i :,’::;: i o File Directory Window
¥ 9 o __.___ __ S i o _______
______________ P |
CONTENTS ] [ [ [ EWIT

Figure4l Memory Screen (no stored files)

Using the Alphanumeric Keypad

TheEPOCH 4’ sdatal ogger can beused for thorough documentation of i nspection databy
entering aphanumeric stringsin the following ways:

» Toenter filenames, extensions, dates, times, and notes

» Toenteridentifier (ID) location codesfor thickness or A-Scan data
* Toenter memos

To enter numbers, follow these steps:

1. Press[#] to putthe EPOCH 4 in Numeric Entry mode. A flashing “®” appears.

2. Pressany numeric key to enter the selected digit. The cursor automatically advances
oneposition to theright.

3. Usethe[<] or [>] keysto skip spaces or move the cursor back to re-enter over an
existing character.

To enter |etters, follow these steps:

1. Press[ALPHA] to beginentry of alphacharacters. A flashing“ __” appears.

2. Pressthe corresponding number wherethe letter exists. There aretwo or threeletter
choices per key. Choose the correct letter by pressing the key multipletimes. For
example, to enter theletter A, pressthe[2] key once. To enter theletter C, pressthe[2]
key threetimes.
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3. Usethe[<] or[>] keysto skip spaces or move the cursor back to re-enter over an
existing character.

a Toavoid having to continuoudly usethe [>] key when entering letters, an
automatic advanceis built into the Alpha mode. (This sequence does not apply
when editing data.) Any lettersthat are not over the same key can be entered
directly and the cursor will automatically advance.

b. If two lettersare over the same key, usethe [>] key to advancethe cursor. To
enter theword WEL D, use the following sequence:

W | E L D
[Alpha]  [9] | [3] [3 I8 [8] [8 [[3]

To enter delimiters (symbols), follow these steps:

Note: Delimiters or Symbols are treated as letters and are accessed in the Alpha
mode. Symbolsare only valid when entering ID codesfrom the live screen.

1. Press[ALPHA] to enter symbols. Theentry cursor flashes”__".

2. Press[ID] (SYMBOL) multipletimesto move through the following list:
[SPACE] [.]1 [/1 [-1 [*I [1 [#4

8.4 Creating Files and Identifier (ID) Codes

Thicknessreadingsand waveformsare storedinthe EPOCH 4 datalogger inafilewithan
associated ID. Y ou can either manually enter file names and IDs using the EPOCH 4's
keypad, or can create them in the Epoch 4 I nterface Program and download to the
instrument. (Contact PanametricsNDT or your local representative for moreinformation
on the EPOCH 4 Interface Program.)

Y ou can createfile namesin the EPOCH 4’ sMemory screen in preparation for saving
thicknessreadings and waveforms. Upon entering thememory screen, acursor appearsat
thefirst available empty filelocation. If the cursor isflashing over an existingfile, usethe
downarrow key to movetothenext available empty filelocation. Enter thefile namewith
extension, date, time, and ashort descriptive note using the aphanumeric keypad.

1T

File Humber File Hame Date Time Hote

Figure42 Entering File Information

Thefollowing rules and conditions apply:
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* Thefilenameis limited to eight aphanumeric characters with an extension of three
characters. If no file nameisassigned, the instrument automatically assignsa generic
nameUNTITLED.001, UNTITLED.002, and so forth.

» Thenoteislimited to 10 aphanumeric characters.

* Youcanmanualy enter thedateandtime. Alternately, the EPOCH 4 doeshavean on-
board real time clock that automatically stampsthe filewith the current date and time
when saving data to that file. If subsequent information is saved to that file, the
EPOCH 4 automatically updates the stamp with the current date and time.

Oncethefilenameiscreated, press[F5] to returnto thelive screen. Whatever fileisopen
(designated by the flashing cursor) isthefile that beginsto have data saved to it when
returning to the live A-Scan. Thefile name displays continually at thetop left side of the
screen.

Beforeany dataisstored in thefile, press[ID] to enter thefirst Identification (ID) code. A
cursor appearsat the ID entry line at the top right side of the screen. Use the aphanumeric
keypad to typeinthelD. To redo an entry, use the blue arrow keysto backspace or press
[ID] asecond timeand ablank linewill appear. To toggle back to theoriginal 1D, press

[ID] again.

Saving Waveforms and Thickness Readings

Follow the steps outlined in Section 8.4 to setup afile namein the Memory screen and an
Identifier (ID) filein thelive screen.

The EPOCH 4 can savetwo types of data:

* Thickness Readings: Press [SAVE THICK] to save the ID code aong with the
displayed depth, amplitude, or TOF value. The waveform and the setup parameters
will NOT be saved during this process and these IDscan NOT berecalled to thelive
screen. Saving this limited data alows the EPOCH 4 to store a larger amount of
individual IDs and corresponding measurement values (10,000 readings or 40,000
readings with the Expanded Memory option.)

»  Waveforms: Press[SAVE WAV E] tosaveall waveform dataand setup parametersin
thedatal ogger. These | Ds can berecalled to thelive screen to restore the instrument’ s
settings to what they were when the calibration/waveform was initially saved. The
EPOCH 4 can saveatotal of 500 (2000 with the Expanded M emory option) complete
waveform/parameters setups.

Datais saved in the EPOCH 4 datal ogger in the currently displayed file and tagged with
the D code displayed on thescreen. The I D code automatically incrementsto the next ID
in preparation for saving additional data. (See Incrementing | D Codes on page 90.)

To savethickness readings and waveformsto adifferent file already created in the
EPOCH 4 or acompletely new file, returnto the Memory screen and position thehighlight
bar over the desired filename (or onanewly created filename.) Whenyoureturntothelive
screen, the EPOCH 4 saves data at whichever file was highlighted when the Memory
screen wasexited. Thefilenameisalso displayed on thetopleft portion of thelive screen.

Note: Every timethe EPOCH 4isinitially turned on, the next available blank fileis
displayed. Thetop left portion of the screen displays ablank line indicating
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that no file has been selected. If you enter an 1D and then attempts to start
saving data, the EPOCH 4 automatically creates a new file name where the
data is stored. The file is named UNTITLED.XXX, where the extension
incrementally increases depending on the number of untitled files created.

Incrementing ID Codes

Thisfeature automatically incrementsthe EPOCH 4's1D code every timeyou pressthe
[SAVE THICK] or [SAVE WAVE] key. Y ou do not haveto enter anew 1D every time
areadingissaved. For example, auser wantsto save several readingswhen inspecting an
aircraft wing. Begin by entering aninitial 1D of “Wing-01.” Press[SAVE THICK] or
[SAVE WAVE] to save desired thicknessreadingsand waveforms. Every timeyou press
one of thesekeys, the ID codelisted at thetop of the screen increments by one character
value. Inthisexample, thefirst thickness reading/waveformis saved with an ID code of
“Wing-01,” the second one with an 1D code of “Wing-02,” etc.

Some guidelinesfor the auto-1D incrementing features are:

Only the portion of the ID consisting of digits and letters (no punctuation marks)
beginning with the rightmost letter and extending leftward to the first punctuation
mark or leftmost character (whichever comesfirst) isincremented.

To have the EPOCH 4 properly increment, first create and hold using zeros the
maximum number of needed digit positions. To save 999 readings, enter “001” asthe
first ID code. If aninitial ID code of “1” is entered, the EPOCH 4 only increments up
to“9” and beeps. The message error —“1d Cannot Increment” appears. Press [F1] to
exit and enter anew | D code to continue saving readings.

After saving several readingsto afile, you may want to save datato adifferent file. If
you return to afile where data has already been saved, the ID code displays the next
available D (incremented after the last save.)

Tointerrupt the auto-1D sequencing, pressthe[I D] key and enter anew 1D code. The
new ID code then incrementsin the samefashion.

Note: Itispossibleto create alist of ID’sin the EPOCH 4 Interface Program and

then transmit this list to the instrument. When you select this file to save
information, the unit automatically begins to incrementally fill the 1D
database created in the PC. (Contact PanametricsNDT or your local
representative for details regarding ordering the EPOCH 4 Interface
Program.)

Recalling Transducer Calibrations and Waveforms

The EPOCH 4’ s datal ogger isdesigned to let you to quickly review the contents of saved
files, and then recal| saved transducer calibrationsto thelive screen.

Note: The EPOCH 4 has a total of nine dedicated transducer calibration slots.

These arelocated infiles 1-9 of the datalogger, and areindicated by an“ * ”
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next to thefile number. These can only store one calibration (with complete
setup parameters and waveform) in each file. They are designed to store the
most frequent calibration setupsthat you used and can berecalled using only
two key presses. (See Saving and Recalling Quick Recall Calibrations on

page 92.)

Torecall asaved calibration (in Files 10 and greater), follow these steps:

Press to enter the Memory screen.

Usethe slewing keysto select thefile where the desired calibration islocated.
When thefileis highlighted, press[F1] to enter the Contents screen.

Usethe slewing keysto scroll through the selected file. Only IDswith saved
waveform/parameter setups can berecalled to thelive screen. The D namebeing
viewed displaysat thetop of the screen Asyou scroll through the file, this D will
continually change.

a Whenan|D islisted that hasacorrespondingwaveform and setup parameterssaved
withit, aRecall selectionisavailable by pressing [F2].

b. The Recall selection disappearswhen an I D islisted that contains a measurement
valueonly (depth, amplitude, or TOF.)

A w NP

ID>SFIR'ENT1 N FERE 1 T |
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. MENORY AVRILABLE : WRVE 7110 ~ THICK 47027

Figure43 Recalling aSelection

5. Press[F2] for Recall whentheappropriate|D islisted at thetop of the screen (seestep
4 abovefor details.) The calibrationisrecalled and the EPOCH 4 isin the Freeze
mode. Y ou cannot change any parameters while in this Freeze mode.

6. Press[FREEZE]togotothelivescreen. TheEPOCH 4isready for usewith thesame
parameter settings used when this calibration wasinitially saved.
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Saving and Recalling Quick Recall Calibrations

The EPOCH 4 has atotal of nine dedicated “ quick recall” transducer calibration slots.
These arelocated in files 1-9 of the datal ogger, and are denoted by an“ * " next to thefile
number. Thesefilescan only store one calibration (with complete setup parameters and
waveform) in each file. They are designed to store the most frequent calibration setups
that you used and can berecalled using two key presses.

To save Quick Recall Calibrations, follow these steps:
1. Enter the Memory screen and create afile namefor the desired quick recall file (file

locations 1-9.) (See Creating Filesand Identifier (ID) Codes on page 88.) After entry
of file name, exit the Memory screen with the cursor over the desiredfile,

Enter an ID code. (See Creating Filesand I dentifier (ID) Codes on page 88.)
Press[SAVE WAVE].

Note: A memo can be entered before or after the calibration is actually saved in
order to provide moredetail about the type of calibration.

Thicknessreadingscan not besaved in Calibration Files 1-9. “ERROR” will
appear if [SAVE THICK] ispressed when saving to afile 1-9.

Only one waveform/calibration setup can be saved in Calibration Files 1-9.
“ERROR” appearsif [SAVE WAVE] ispressed asecond time when saving
toafile1-9.

To perform aQuick Recall Calibration, follow these steps:

1. Press|[CALIBRATION]fromthelivescreen. The Cal symbol appearsonthescreen.

2. Pressthedesiredkey [1],[2], ...[9] associated with thedesired calibration torecall. A
pop-up box appears on the screen to confirm.

3. Press[F1] torecall thecalibration or [F2] to abort.

Creating Memos

Usethe MEM O feature to enter descriptive commentsto includewith stored data. Thisis
used to supplement the single note (10 character maximum) that can be added to eachfile.
Memos are usually used to provide further details about a measurement condition or
calibration. Memos can only be entered from the live screen.

To placeamemo in the database prior to aparticular thickness reading, enter it prior to
saving thereading. To place amemo in the database after saving athickness reading and/
or waveform, enter it afterwards.

To enter amemo, follow these steps:

1. Press[MEMOY]. A pop-up box appearswith three lines of available entry space.
2. Usethea phanumeric keypad to enter amemo.
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3. Press[F1] to savethe memo in the datal ogger or [F2] to abort.

Editing a File

EditingtheFileDirectory Portion of theM emory Screen:

Y ou can create multiplefilesin the EPOCH 4 and then store avariety of datain the files.
Thesefilesaredisplayed intheFile Directory, which islocated in thelower portion of the
Memory screen. To edit one of thesefiles, movethe highlight bar over the desired file by
using the up and down arrow keys. Once thefileis highlighted, press[EDIT].

11 i
TLEAR | INSERT [ DELETE | GWAP | EXIT

Figure44 Editing the File Directory

Toclear thefile' s contents, follow these steps:

1. Pressing[F1] promptsyou to enter one of thefollowing:

a. Press[F1] to clear the data (thickness readings, waveforms, memos, etc.) from
thefile. Thisaction leavesthe D codes of the datain place. Y ou can then opt to
begin saving new datato these same 1D codes.

b. Press[F2] to clear thedataplusthe ID codes. Thisleavesthefile completely
blank, but leavesthefilenameand locationin place. Y ou can then opt to savenew
datato thisfile after entering anew initia ID code.

2. Press[F3] toabort.

Toinsertanew file, follow these steps:

1. Pressing[F2] promptsyou to enter one of thefollowing:

a Press[F1] toinsert anew file. A blank fileisthen beinserted beforethe
highlighted selected file.

b. Press[F2] to abort.
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Todeletethefile, follow these steps:

1. Pressing [F3] promptsyou to enter one of the following:

a. Press[F1] to delete thefile. Thefileisdeleted and the remaining files move up
onelocation.

b. Press[F2] to abort.

Toswap thefilelocation, follow these steps:

Press[F4] and usethe up and down arrow keysto select the new location for the file.

Press[F1] to swap desired files. Thetwo files sel ected exchange placesin thefile
directory.

3. Press[F2] to abort.

Toexit theedit function, follow these steps:

1. Press[F5] to exit theedit function. You will still bein the Memory screen.
2. Press[F5] againto returnto thelive screen.

Editing the File Contents Portion of the M emory Screen

When thicknessreadings and waveforms are saved in the datalogger, they aresaved to an
individua file. The contentsof thesefilesaredisplayed in the File Contentsportion of the
Memory Screen.

Toeditindividual ID codesin these files, follow these steps:

1. Usetheslewing keysto movethehighlight bar over the desired filein theFile
Directory (lower portion of the Memory screen.)
Press[F1] to enter the File Contents screen (upper portion of the Memory screen.)

. Usetheslewing keysto review the file contents. The current ID code (either a
waveform or athicknessreading) iscontinuously displayed and updated at the top of
the screen asyou scroll through thefile.

4. Press[EDIT] whenthedesired ID codeisdisplayed.
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Figure45 Editing the File Contents

Toclear thelD, follow these steps:

1. Pressing[F1] promptsyou to enter one of thefollowing:

a. Press[F1] toclear thedatafromthel D code (thicknessreadingsor waveforms.)
ThisactionleavesthelD namein place andletsyou to save other datato the same
ID. Y ou can then opt to begin saving new datato these same | D codes.

b. Press[F2] to abort.

TodeletetheID, follow these steps:

1. Pressing[F2] promptsyou to enter one of thefollowing:

Printing

a. Press[F1] todeletethel D nameand datasavedinthat I D location. Thefilewill
be deleted and the remaining fileswill move up one location.

b. Press[F2] to abort.

Livewaveformsand stored datafilescan be printed directly fromthe EPOCH 4 to aserial
printer. Printing alive waveform prints exactly what you see on the EPOCH 4 display.
Printing afile printsthe entire contents that auser has saved inthefile.

Note:

PanametricsNDT offers portable, battery powered printers to facilitate
printing while in the field or office. The part numbers are EP4-PR (110V)
and EP4-PRE (220V). (Contact PanametricsNDT or your local
representative for moreinformation. )
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Before printing, set the EPOCH 4’ s communication parameters to match the
configuration of the printer device. (See RS232 Setup on page 41 to select the proper
parameters.)

To print from the live screen, follow these steps:

1. Press[2VP F] [DISPLAY] (PRINT). A pop-up box appears on the screen.
2. Press[F1] to print thelive screen or [F2] to abort.

To print from the memory screen, foll ow these steps:

Press to enter the Datalogger/Memory screen.

Usethe slewing keysto movethe highlight bar over thedesiredfileto print. A pop-up
box appears on the screen.

3. Press[F1] to print the entire contents of thefile or [F2] to abort.

Printing an entirefilealso printsthe XML tagsassociated with the EPOCH 4 software
code.
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Using Software Options

This chapter describes the different software options that are available for the EPOCH
4. The EPOCH 4 isintended to be a highly versatile instrument. It is capable of being
configured to perform specialized functions related to certain applications or code
requirements. Since some inspectors may not make use of these functions, they have
been offered as software options. Contact PanametricsNDT or your local
representative for information on ordering these options.

Topicsareasfollows:

» Defining Active/l nactive Options

» Distance Aplitude Correction (DAC)

 TimeVaried Gain (TVG)

»  Pulse Repetition Frequency (PRF)

* B-Scan

* Spotweld

* Interface Gate

* Floating Gate

» Expanded Memory

» Curved Surface Correction

*  WaveAnalysis

« DGS

« AWS

* Auto-Freeze

Defining Active/lnactive Options

Access software optionsusing the[OPTI1 ON] key. Themenu displaysalist of available
options, each with atriangle or box preceding it. The following tabl e describes each
symbol:
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Symbol Description
Unfilled triangle or box The option isnot activated.
Filled triangle Theoptionisactive.

To activate an option, move the highlight bar over a
desired selection using the Slewing keysand press
[ENTER].

Filled box Theoptionisactive, areno further adjustment is
necessary.

Table7 Active/l nactive Software Options

Distance Amplitude Correction (DAC)

A Distance Amplitude Correction (DA C) curveisused to plot amplitude variations of
signalsfrom reflectors of the same size, but at different distances from the transducer.
Normally, these reflectors produce echoes of varying amplitude due to material
attenuation and spreading of the sound beam. The purpose of aDAC curveisto
graphically compensate for material attenuation, nearfield effects, beam spread, and
surface roughness.

After plotting aDAC curve, reflectors that are the same size asthose used for creation of
the curve produce echoesthat peak along the curve despite different locationsin the test
piece. Similarly, reflectorsthat are smaller than those used to create the curvefall below
thelevel, whilelarger reflectors exceed the curvelevel.

With the use of the DAC curve option, the EPOCH 4 is capable of drawing user-defined
DAC curves. It ispossibleto select formatsthat are consistent with either American
Society of Mechanical Engineers (ASME), ASME-3, or Japanese Industrial Standard
(JI'S) 23060 code requirements.

Whenthe ASME format isselected, asingle curveisdrawn. The ASME-3format | etsyou
draw three curves simultaneoudy at 0dB, —6dB, and —14dB. Whenthe JISformat is
selected, up to eight segmented curves are drawn.

Inall formats, the signal amplitude as a percentage of the primary curvelevel isdisplayed
on the screen. Userscan select to view thisvaluein termsof a“%” or “dB.” In addition,
DAC alarmscan be set to activate whenever an echo exceeds the primary curvelevel.
DAC curves can be saved in the EPOCH 4’ sdatal ogger and recalled when needed.

Drawing DAC Curves
Todraw aDAC curve, follow these steps:

1. Cadlibratethe EPOCH 4 for the appropriate transducer. Adjust the Gain so the peak of
the highest amplitude echothat isto be usedinthe DA C curveisvisible onthescreen.
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An echo can not be used in the curveif itsamplitudeis greater than 100% screen
height.

Press|OPTION].

Usethe slewing keysto position the highlight bar over the DA C selection and press
[ENTER] to display the DA C setup choices.

Usethedewing and [ENTER] key to select the DAC standard (ASME, ASME-3, or

. JIS) and also the signal amplitude units (% DAC or dB DAC).

Press[OPTION] toreturn to the A-SCAN display.

Position Gate 1 over thedesired echo to begin drawingthe DA C curve. Adjust thegate
level if necessary to make sure the echo breaks the gate. Press[F1].

Move Gate 1 to the appropriate position to capture the next point for the curve.
Press[F1]. Repeat thisstep until all pointsfor the curve are captured.
Press[F2] to complete the curve oncethelast point are captured.

To correct a mistake made while drawing the curve, press [F3] to clear the
curve and start again.

FLAWCHEZ. BA5 >LOC1E
BAIN= 37.8dE RANGE= @.ZAAin 0 200
[0 SELECTED MIN DEPTH a. 19? in

il

Figure46 CreatingaDAC Curve

When the DAC modeisactive, any parameter that would affect instrument calibrationis
automatically locked. Thisincludes: [GAIN], [RANGE], [ZERO OFFSET],
[VELOCITY], [ANGLE], [REJECT], and all pulser and filter parameters.

To obtain amplitudeinformationin the DAC mode, press[DEPTH /% AMP], and [F3].
If youhighlight the% DAC selectioninthe DAC setup screen, the EPOCH 4 displaysthe
current echo height percentage (in terms of full screen height) and the percentage of the
echorelated to the primary DAC curvelevel. If DB DAC is selected, the current echo
height percentage (intermsof full screen height) and thedB valueof theechorelatedto the
primary DAC curvelevel isdisplayed.
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Once the curveis complete, the Reference Gain function can be activated by pressing
[2nd F1.[GAIN] (REF DB). Thiskey sequencelocksin areferencegainlevel and allows
scanning gain to be added or subtracted to accommodate specific applications. For
example, if itisrequired to eval uate any reflector that exceeds 50% of the DAClevel, 6dB
of scanning gain can be added. In thismanner, the DAC curvewhen used in conjunction
withthe Amplitude DA C display and DA C alarm becomesan easy referenceto determine
if an indications exceeds the evaluation level. Note that the additional scanning gain can
not be added to the original reference gain level asthiswould change the calibration and
invalidatethe DAC curve.

Note: Inversion 1.04 and higher of the EPOCH 4 operating software, the[ZOOM]
key isactive after setting up aDAC curve. When zooming in on aparticular
echo, the DAC curve will temporarily disappear. The curve will reappear
when zooming back out. The ASCAN waveform can aso be saved whenin
the zoomed mode, however the DAC curve will not be saved with the
waveform.

Special Considerations for JIS Z3060 DAC Curves

Ingeneral, theinstructionsin Section 9.2.1 apply to the construction of all DAC curves.
However, there are some specia provisionsthat have been madeto addressthe
requirementsof JI'S Z3060. These considerationsare listed below.

» Becauseof thelarge number of curvesdrawn for the JISDAC mode, it is possibleto
temporarily add in 6, 12, 18, or 24dB of additional gain while constructing the DAC
curve set. The purpose of thisfeatureisto facilitate construction of additional curves
when testing at longer ranges. Once construction of the curve set hasbegun, add up to
24dB of additional gainthrough repeated pressesof the[ GAIN] key. In order to make
clear that gain has been added while constructing the curve, the gain appears as
follows: “GAIN 46.2DB + 6,” “GAIN 46.2DB + 12" etc. Once the curve set is
completed, thegainisreset toitsoriginal level (46.2dB in thisexample.)

» Itisasopossibleto change Angle, Materia Thickness, Zero Offset, and Gain in the
norma manner when in the JIS DAC mode. Be careful when adjusting these
parametersto ensuretherelationship of DAC curvesto material thicknessor distance
isnot unintentionally altered.

* Any of the six curves can be used to trip the alarm when in the JIS DAC mode.
Additionally, you can set thealarm to positive or negative. To select which curvewill
be used asthe dlarm referencelevel, firgt activate ISDAC and then usethe [F4] and
[F5] function keysto select which curveto use for the alarm threshold. The selected
curveappearsasadouble thicknessline. Onceacurve has been selected, an alarm can
be actlvated and set to be either positive or negative threshold detection by pressing
[2n F],[GATE 1] (ALARM 1) and following the prompts.

*  Whenthe JISDAC modeisactive, the amplitude (level) of agated signal isaways
displayed as apercentage (% DA C or dB DAC) with respect to the selected curve. If
adifferent curveis selected, the displayed amplitude changes accordingly.
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Saving and Recalling DAC Curves

DAC curves are saved and recalled in the same manner as any general waveform/
calibration. With DAC mode active, usethe[ SAVE WAVE] key to savethe entire setup
in the datal ogger. When a setup that was stored withaDAC curveisrecalled, the
instrument automati cally comes up inthe DAC mode.

Setting Alarms in DAC Mode

Y ou can usethegatesto set alarmswhile DA Cisactive. Whenusing the ASME or ASME-
3 DAC modes, al darmsarereferenced to the primary curve. When using the JISDAC
mode, alarmsarereferenced to the highlighted alarm curve. For example, any DAC alarm
can be set by using the positive threshold alarm on either Gate 1 or Gate 2. Any echo that
fallswithin the gate and exceedsthe DAC level triggerstheaarm. Thealarmistriggered
only if an echo exceeds the portion of the DAC curveimmediately above the gate. This
sameruleappliesto the use of the minimum depth and negativethreshold alarmswhilein
DAC.

Note: Alarmsdo not function in the areaoutside of the DAC curve.

Exiting DAC Mode
To clear the DAC curve and return to the normal operation, follow these steps:

Press|OPTION].

2. Usetheslewing keysto highlight the DAC selection and press[ENTER] to go into
the DAC setup.

3. Usetheslewing keysto highlight Off and press[ENTER].
Press[OPTION] toreturn to the A-SCAN display.

Time Varied Gain (TVG)

TheTime Varied Gain (TVG) option compensates or correctsfor the changesin echo
amplitudefromequal sizedreflectorsat different distancesdueto material attenuation and
beam spreading. When TV G isproperly set up, equal sized reflectors produceindications
of equal screen height regardlessof their distance. TV G hasadynamicrange of 40dB with
aminimum echo height of approximately 5%.

Notethe following items when using the TV G option:

* Inversion 1.04 and higher of the operating software, TVG is active in all display
modes (RF, Full Wave, Half Wave +, and Half Wave -)

* Inversion 1.04 and higher, the zoom functionisactivewith TVG
* TVGand DAC may not be activated simultaneously

101



EPOCH 4

93.1

102

 Upto 20 TVG calibration points may be programmed, separated by a minimum of
0.52 microseconds (approximately 0.06" or 1.5mm at longitudinal vel ocity in steel)

»  Theminimum full screen range must be set greater than approximately 1" (25mm) at
longitudinal velocity of steel to activate TVG. After a TVG curve is set up, it is
possible to zoom in to smaller range rangesthan 1.000 inches.

»  Themaximum full screen range must be set less than approximately 120" (3050mm)
at longitudinal velocity of steel to activate TV G. Pleasenotethat someinstrumentsare
hardware limited to a maximum of 30" (762mm) full screen range. Contact
PanametricsNDT or your local representativeif you requirethe TV G upgradeto 120"
(3050mm).

»  TVG must be set up with the aid of reference standards that generates representative
echoes at the pointsof interest

Activating and Calibrating TVG
To activate and calibrate TV G, follow these steps:

Calibrate the EPOCH 4 for the appropriate transducer.

2. Adjust the Gain sothe peak of the highest amplitude echo to be used inthe TV G setup
isvisibleon the screen. An echo can not beused at aTV G point if itsamplitudeis
greater than 100% screen height.

3. Press[OPTION] todisplay the Options menu.

Usethe slewing keysto position the highlight bar over the TV G selection and press
[ENTER] to display the TV G setup choices.

Usetheslewing and [ENTER] key to select On.
Press|OPTION] toreturn to the A-SCAN display.

7. TosetaTVG point, position Gate 1 over the desired echo. Adjust the gateleve if
necessary to make sure the echo breaksthe gate. Press[F1]. Generally, you should
start with the highest amplitude calibration echo and work down to the smallest one.

Y ou can go back to fine-tunethe gain level at any selected point by repositioning the
gate on the appropriate echo and pressing [F1] again. If a point outside the allowable
timelimits, the unit beepsto indicate an error.

8. Move Gate 1 to the appropriate position to capture the next point for the curve and
press[F1] again. Repeat this step until all pointsfor the curve are captured.

9. Press[F2] whenall echoes have been set to lock the TV G setup. Theletters“TVG”
will appear totheright of the screentoindicatethat TV Gisactive. A doublethickness
line appears at the top of the display to mark the areaover which TV G has been
programmed.
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Figure47 TVGExample

When TV G modeisactive, any parameter that would affect instrument calibrationis
automatically locked. Thisincludes: [GAIN], [ZERO OFFSET], [VELOCITY],
[ANGLE], [REJECT], and all pulser and filter parameters.

Oncethe TVG setup is complete, you can activate the Reference Gain function by
pressing [2n F], [GAIN] (REF DB). Thislocksin areference gain level and allows
scanning gain to be added or subtracted to accommodate specific applications. Note that
the additional scanning gain can not be added to the original reference gain level asthis
would change the calibration and invalidate the TV G setup.

Saving and Recalling TVG Setups

TV G setups are saved and recalled in the same manner as any general waveform/
calibration. With TV G mode active, the[SAVE WAVE] key isused to savethe entire
setup in the datalogger. When asetup that was stored withaTV G setup isrecalled, the
instrument automatically comesup in TV G mode.

Exiting TVG Mode
To clear the TV G setup and return to the normal operation, follow these steps:

Press|OPTION].

. Usetheslewing keysto highlight the TV G selection and press[ENT ER] to go into
the TV G setup.

3. Usetheslewing keysto highlight Off and press[ENTER].
Press[OPTION] toreturn to the A-SCAN display.
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Pulse Repetition Frequency (PRF)

Pulse Repetition Frequency (PRF) isameasure of how often the transducer is being
pulsed by the electronic circuitry in the EPOCH 4. The standard PRF setting of the
EPOCH 4is“Auto,” wherethe PRF changes automatically from 60Hz to 360Hz
depending on the range setting. In order to work with challenging applications more
effectively, the EPOCH 4 has software optionstoincrease or decreasethis PRF setting to
makeit afixed rate.

TheL ow PRF setting decreasesthe PRF to afixed rate of 30Hz. Thismay benecessary for
applicationsinvolving long sound paths or very attenuating materials. By lowering the
PRF, it helps avoid a phenomenacalled “ wrap-around noise”, which resultsin random
noise and echoes on the A-Scan display.

TheHigh PRF setting increases the PRF to afixed rate of 1,000Hz (or 1KHz). Thiscan be
extremely useful for higher scanning speed applications, dueto the actual measurement
rate of the EPOCH 4 being 1KHz. The EPOCH 4 analog output rate isthe same asthe
measurement rate. This means when High PRF softwareis activated, the analog output
will beat arate of 1KHz. The maximum full screen range is 10 inches (254mm) at the
longitudinal velocity of steel when High PRF isactive. The High PRF software can be
used with FG, CSC, and Wave Analysissoftware, but CANNOT be used at the sametime
asall other software options such as Interface Gate, BSCAN, etc. The battery operating
timeisreduced when HPRF is active. The approximate operating timeis 6.5 hoursfor
unitswith LCD screensand 4.5 hourswith EL D screens (continuous measurement in the
gate).

Activating Low PRF or High PRF Mode
To activate the L ow PRF or High PRF mode, follow these steps:

Press[OPTION].
Usethe slewing keysto highlight the PRF selection and press[ENTER].

Usethe slewing keysto highlight either the L ow or High selection and press
[ENTER].

4. Press[OPTION] toreturntothe A-SCAN display. A “PRF’ symbol displayson the
right side of the screen to signify that either the L ow PRF or High PRF modeis
active.

Exiting Low PRF or High PRF Mode
To exit the Low PRF mode, follow these steps:

Press[OPTION].

Usethe slewing keysto highlight the PRF selection and press[ENTER].
Usethe slewing keysto highlight Auto and press[ENTER].
Press|OPTION] toreturn to the A-SCAN display.
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B-Scan

The B-Scan software option allows you to generate an easy to understand cross sectional
profile of test material. Thisview isused to verify acquired thickness measurements, and
also to provide avisual reference showing areas on the part with critical thicknessvalues.

A scanner equipped with an internal encoder mechanism maps the thinning areas by
providing transducer location information (Distance Traveled) along with the thickness
reading. Thisfeatureincreases the functional value of the B-Scan asrelativelocation in
thematerial isdirectly correlated with the depth at that location.

The B-Scan hasthree separate operating modes:

» Bi-Directional Encoded Mode: This mode requires the use of a bi-directiona
encoder that keeps track of location information as dataiis collected in both forward
and backward directions.

» Uni-Directional Encoded Mode: This mode requires the use of a bi-directional or
uni-directional encoder that keepstrack of location information asdataiscollectedin
theforward direction only.

* Manual Mode: This mode does not keep track of location information and does not
require the use of an encoder. Thismode provides a continuous scan of thicknessdata
with no correlation to its location along the scan. Readings are timed from 1 to 60
readings per second and are not related to transducer movement.

Choosing an Encoder and Accessories

PanametricsNDT offersahandheld portable scanner with internal encoder (EP4/ENC)
for use with the B-Scan option, which iswell suited for avariety of applications. The
scanner and general B-Scan package (EP4/BSCAN-KIT-XX) are availablewith the
following optional accessories:

* Magnetic Wheels (EP4/MW)
» Extension Pole Bracket (EP4/EPB)
» Extended Probe Holder Wear Cap (EP4/EWC)

«  Transducer and Encoder Cables of variouslengths (X'CMD-316-Y*B,
EP4/ENC/CBL-Z")

Note: X = Connector typeindicating BNC or Large LEMO. Replace X in the part
number with B toindicateaBNC connector, or L1toindicatealLargeLEMO
connector.

Y = Transducer cablelengthindicating5", 10", 25", 50", or 100". ReplaceY
in the part number with the desired cablelength.

"Z = Encoder cablelengthindicating 10", 25", 50", or 100". Replace Z inthe
part number with the desired cable length.

» PCInterface Program (Contact PanametricsNDT)
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Y ou can use other encodersthat have astandard TTL quadrature position encoder and a
four conductor connection with asingle +5V power supply. Y ou can also use aremote
control scanner to provide amore automated inspection.

Getting Started
To configure the EPOCH 4 and scanner, follow these steps:

1. Securetheselected transducer, with attached cable, in the scanner’ s probe holder
using the two tightening screws.

2. Connect thetransducer cableintothe BNC or LEM O connector onthe EPOCH 4. This
providesthe ultrasonic information from the transducer to the EPOCH 4.

3. Attachthe LEMO connector of the encoder cableinto the scanner. The 15 pin
connector plugsinto the 15 pin parallel port of the EPOCH 4.

Y ou can also connect a couplant feed to the coupl ant feed port on the scanner, which
allowsfor continuous transducer coupling when used with awater pump or pressurized
couplant dispenser.

Performing A-Scan Calibration and Setup

Before entering the B-Scan mode, it is extremely important that the EPOCH 4 is
calibrated and set up properly in the A-Scan screen.

To perform an A-Scan calibration and setup, follow these steps:

1. Cadlibratethe EPOCH 4 for the appropriate transducer and material. (See Adjusting
the Pulser Receiver on page 45 for proper calibration procedures.)

2. Position Gate 1 so that the start of thegateispositioned prior to the minimum expected
thickness or at zero. Likewise, position the end of the gate after the maximum
expected reading. An echo must break the gate for the EPOCH 4 to detect it and
display aB-Scan datapoint.

Upon entering the B-Scan mode, the Gate Start and Gate End positionsdeterminethe
vertical scaleof the B-Scan. For best resolution, position the gate as accurately as
possible near the minimum and maximum values expected. Useadight buffer to
include potential unexpected values. When entering the B-Scan mode, the EPOCH 4
automatically zoomsthe gate and expands the range until the gate represents afull
screen.

Selecting a B-Scan Mode
To select aB-Scan mode, follow these steps:

1. Press[OPTION] to activate the Options menu.
2. Press[4]and[y] tohighlight theB-SCAN option. Press[ENTER].
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Figure48 Selecting B-Scan from the Options Menu

3. Press[F2] tosdect oneof thefollowing modesfromthe Setup menu: Bi-Directional,

Uni-Directional, or Manual.

Setting Up the Bi-Directional Mode

To set up theBi-Directional mode, follow these steps:

1. Select the Bi-Directional B-Scan option. (See Selecting a B-Scan Mode on page

106.)
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Figure49 Select-Directional Encoder Pulses Option

Thedefault parameter for the ENCODER PUL SE Ssetting is 50 Pulse/inch (2 Pulse/
mm). The value for this setting represents the specification of the encoder offered by
PanametricsNDT with the B-Scan kit. If you are using the PanametricsND T EP4/

ENC encoder car, do NOT change thisvalue.
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Note: If you are using a different scanner with a different optical encoder
specification, you should adjust the Encoder Pulsesvalue. Press[ENTER]
toselect ENCODER PUL SES. Adjust the pulses/inchvalueby pressing[ 4 ]
and [ y ] to select the correct number of encoder pul sesper inch (mm) specific
to the encoder that you are using. Consult the encoder specification to
determine the appropriate encoder pulsesvaluefor your encoder.

2. TheTAKEREADING EVERY __. _in(mm) setting should be highlighted upon
initially entering thismenu. Press[ 4] and [ ] to enter the desired resol ution based on
the encoder resol utionin pulses per inch/mm. Therefore, desired resolutionislimited
to increments of the encoder resolution that you are using.

For example, if the encoder resolution is 50 pul ses/inch (2 pulses/mm), then the best
resolution possibleis0.020 inch (0.5mm).

Each pulse from the encoder is capabl e of taking readingsin increments of 0.020in
(0.5mm). Itispossible to take areading every other pulse, every third pulse, every
fourth pulse, etc. Therefore, the resol ution can be changed in increments asfollows:

0.020inch (0.5 mm) - Takereading every 1 pulse
0.040inch (1.0mm) - Takereading every 2 pulses
0.060 inch (1.5mm) - Takereading every 3 pulses
0.080inch (2.0mm) - Takereading every 4 pulses
0.100inch (2.5mm) - Takereading every 5 pulses, etc....

3. Press[F1] toexit theBi-Directional Encoder Setup menu after selecting the
appropriate settings for encoder pul ses and resol ution.

9.54.2 Setting Up the Uni-Directional Mode
To setup the Uni-Directional mode, follow these steps:

1. Select the Uni-Directional B-Scan option. (See Selecting aB-Scan Mode on page
106.)
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The ENCODER PUL SE S setting defaultsto the factory setting of 50 Pulse/inch (2
Pulse/mm), which matches the specification of the scanner included with the
PanametricsNDT B-Scan kit. (See notein the Bi-Directional set up screenif itis
necessary to changethis selection.)

2. Modify the parameter forthe TAKE READING EVERY __.___in(mm) setting by
pressing [4] and [y ] to enter the desired resolution. (See notein the Bi-Directional
Setup screen for entering the proper resolution.)

3. Press[ENTER] toselecttheDIRECTIONLEFT —>RIGHT option. Pressing[ 4]
and [ y] changesthe direction of the arrows asfollows:

LEFT —>RIGHT
LEFT <— RIGHT

Thisdeterminesthedirection that the datais updated on the EPOCH 4 screen. For
example, choosing LEFT —> RIGHT causesthe data to start at the left side of the
screen and scroll to theright.

4. Press[F1] to exittheUni-Directional Setup menu.
Setting Up the Manual Mode
To setup theM anual mode, follow these steps:

1. Select the Manual B-Scan option. (See Selecting a B-Scan M ode on page 106.)
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Figurebl Selectingthe Manual Update Rate Option

2. TheUPDATERATE __ UPDATE/SEC settingisadjustablefromavalueof 1to 60.
Thisvaluecontrolstherate at which the EPOCH 4 takesreadingsand controlstherate
of the scan.

Entering avalue of 60 Updates/Sec allows the B-Scan to capture 60 readings every
second. This also determinesthe minimum scan speed for the desired resol ution. For
example, to achieveascan speed of 6 inches per secondwith adesiredresol ution (field
of scan) of 0.100 inch, the value needsto be set at 60 Updates/Sec.

60 Updates/Sec X 0.100 inch = Max scan speed of 6 inches/second
30 Updates/Sec X 0.100 inch = Max scan speed of 3 inches/second

3. Press[ENTER] toselecttheDIRECTIONLEFT —>RIGHT option. Pressing[ 4]
and [ y] changesthedirection of thearrows asfollows:

LEFT —>RIGHT
LEFT <— RIGHT

Thisdeterminesthe direction that the datais updated on the EPOCH 4 screen.
Choosing LEFT —> RIGHT causesthe datato start at the |l eft of the screen and scroll
totheright.

4. Press[F1] to exittheManual Mode Setup menu.
955 Using the Scan Setup Menu

After completing the Bi-Directional, Uni-Directional, and Manual setup, press[F1] to
proceed to the Scan Setup menu.

Tip: You can also access this menu from the live A-Scan screen by pressing
[2nd], [OPTION] (B-Scan).
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Figure52 Setting Up Scan Parameters

If the Bi-Directional mode or Uni-Dir ectional mode was previously selected, you
will be prompted to enter a Start Coordinate. In M anual mode, the Start Coordinate
portion of the Scan Setup menu does not appear because DT isnot encoded in

M anual mode.

Entering the Start Coordinate

To enter the start coordinate, follow this step:

Press[4] and [ y] to enter the appropriate valuefor the starting point of your
ingpection. Thisvalue representsthefirst Distance Traveled (DT) value of the B-
Scan. For example, if you are beginning the scan at the end of apipeor plate, you may
want to enter avalue of zero. If you are beginning ascan that isacertain distancefrom
the end of the test piece, enter an appropriate valuefor that position.

Y ou may want to mark thelocation on your material to indicate whereyou have
started the inspection for later reference.

Operating the Save A-Scan Function

The B-Scan software can automati cally save A-Scansthat may be of interest toyou while
performing a B-Scan. The EPOCH 4 can be set up to save A-Scans corresponding to the
minimum depth (thickness reading) in a B-Scan, or to save A-Scanswhen a user defined

alarmistriggered during a scan.

If you sel ect to savethe A-Scan at the minimum depthin aB-Scan, the EPOCH 4 can save
up to 50 A-Scan waveforms within the B-Scan file where the minimum thickness
measurement occurs. If you want to save waveforms corresponding to alarm conditions,
the EPOCH 4 can automatically save up to 50 A-Scanswithin the B-Scan where aGate

Alarmistriggered.
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Figure53 Setting Number of A-Scansto Save

When B-Scan coll ectionisstopped, you can moveacursor back andforthalong every data
point onthe B-Scan. Thisallowsyou to review the thickness measurement at every point.
If an A-Scanwasautomatically saved at adatapoint dueto aMinimum Depthoran Alarm
Condition, it can bereviewedinthe A-Scanview or thesplit A-Scan/ B-Scan view. More
detail about thisfeatureis provided in the operational and datal ogging sections.

To begin using the B-Scan feature from the Setup menu, press[F1].

Operating the B-Scan Software

To usethe B-Scan mode, you must first complete thefollowing:
» Enter an appropriate Start Coordinate (in encoded modes)

* Chooseif you would like the EPOCH 4 to automatically save A-Scan datawhile the
B-Scanis conducted, and how many A-Scansto be saved

* Press[F1] inthe Scan Setup menu

The selected mode isindicated al ong the left edge of the B-Scan. If thisis not the proper
mode, exit the B-Scan by pressing [F5]. (See Selecting a B-Scan M ode on page 106.)
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Figure54 Viewingthe Selected Mode

Y ou are now ready to begin collecting data. Whilein the collect mode, the EPOCH 4
function keys[F1] — [F5] are setup to perform the following actions:

[F1]: Start the collection of B-Scan data. Whilethe B-Scan dataisbeing collected, the
function over the[F1] key changesto Stop. Thisallowsthe user to stop the collection
of dataduring or at the completion of a B-Scan.

[F2]: View the current live A-Scan waveform. This can be done while the B-Scan is
running or while the B-Scan is stopped. While the A-Scan is being viewed, the
function over the [F2] key changesto B-Scan, letting you toggl e back to the B-Scan
screen.

[F3]: View both the B-Scan and the A-Scan screens simultaneously in a split screen
manner. The A-Scan appearson thetop half of the screen, and the B-Scan replacesthe
instrument setup parameterson the bottom half of the screen.

[F4]: Initiateanew scan. A new scan clearsany informationin thememory buffer. Be
sure to save the B-Scan before starting a new scan to avoid dataloss (See Accessing
Datal ogger Storage on page 119.) After pressing [F4], you will be prompted to verify
that thisisthe desired course of action.

[F5]: Turn off the B-Scan mode. Y ou will be prompted to make sure that the desired
actionisto exit B-Scan.

To begin collecting data, press[F1]. Asthe scanner ismoved, datais collected and
displayed asacross sectional image of thetest material. The number of data pointsis
based on the movement of the encoder wheedl inincrements of theresol ution enteredinthe
setup screen. The Bi-Dir ectional mode allows the scanner to move backwards. B-Scan
datapointsare updated. Thisisespecially useful whenverifying thin material areaswhere
an alarm condition exists.
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Figure55 ViewingaManual B-Scan

While collecting data, the information istemporarily stored in amemory buffer. The
EPOCH 4 iscapable of storing amaximum of 100,000 B-Scan data points (thickness
readings) beforethe buffer isfull. Inthe Bi-Dir ectional mode, the buffer can storea
maximum of 90,000 readingsin theforward direction and amaximum of 10,000 readings
in the backwards direction. When the buffer becomesfull, the scan stops. Y ou will be
prompted to save the scan or start anew one. To prevent theloss of encoded data, the DT
reading flashes as awarning when the buffer iswithin 500 readings of being full.

Reviewing Depth and Distance Traveled Information

It ispossibleto stop the B-Scan and review depth information and correlating distance
traveled values. At any timeduring theencoded B-Scan, press[F1] to stop datacollection.
A marker arrow appearsin the place of the cursor on the display. Press[ «-] and[»] to
move thismarker along the scan. In M anual mode, the depth recorded at each data point
isdisplayed. In one of the encoded modes, the thickness reading along with the DT value
at that point is shown.

Press[F1] againto restart the scan. The scan resumes at the cursor’ slast position.

Operating Minimum Depth Alarm

The EPOCH 4 isequipped with aminimum depth alarm, whichistriggered whenever the
current thicknessreading fallsbel ow an operator defined|evel . Theminimum depth alarm
appearsasacursor on Gate 1insingle gate mode or on Gate2 in Echo-to-Echomode. The
alarmlevel isdisplayed asahorizontal line acrossthe B-Scan. Theaarm isnoted by a
flashing A on the display and acontinuous audibl e tone. (See Minimum Depth Alarm on
page 67 for further information.)

Note: Y ou can only activate or modify the minimum depth alarm in the A-Scan
mode; you cannot changeit whilein B-Scan mode.
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Thefigure below showsasplit A-Scan/ B-Scanif you were to view the Depth and
Distance Traveled information in aB-Scan. Natice that an automatically saved A-Scan
appearsin the upper half of the screen because the Minimum Depth Alarm on Gate 1 was
triggered.

BSCANAET. - »BAS_
GAIN= 3@.8dE RANGE= B.4Z9in 0 146
REJECT 1E‘I ?’ MIN DEPTH H. 148 in

184,

H
g. 609

MANLAL

—

B.438, .
START | [ EGCAN [NEW GCAN]  OFF

Figure56 ViewingaSplit A-Scan/B-Scan

Operating Scan Speed Alarm

When acquiring B-Scan datain one of the encoded modes, an alarmistriggered if the
scanner ismoved too fast for the EPOCH 4 to acquire and display data. The encoder’s
updaterate isdisplayed on theright side of the screen above the battery level indicator
when operating in the B-Scan mode. With an instrument range setting of 10inchesor less
at steel velocity, the maximum encoder update rate is 180 updates per second. At range
settings greater than 10 inches, the maximum encoder updaterate is 60 updates per
second. If the encoder is moved fast enough to exceed these val ues, a scan speed alarm
conditionis noted by an audible beep along with the flashing of the update rate. Encoded
Distance Traveled (DT) datais kept in sync with the scanner, but no thicknessdatais
drawn onthescreen. TheBi-Directional mode allowsthe scanner to moveintheopposite
direction at a g ower speed to redraw these thicknessvalues.

Note: The greater the resol ution desired, the slower the scanner can moveto avoid
missing data points. You can adjust the resolution in the B-Scan mode
selection screens.

Operating Floating Gate and B-Scan

The Floating Gate software option isincluded with the purchase of the B-Scan software

optioninthe EPOCH 4. Floating Gateisused to track the peak echo amplitudeat either the
-6dB or -12dB point of an echo. By using thefloating gate, the EPOCH 4 providesamore
consistent and accurate thicknessreading particul arly when using the Edge Depth mode.
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Usethisfeaturein either Peak Depth or Edge Depth modes. In Edge Depth mode, the
floating gate tracks the highest amplitude echo breaking the gate (100% screen height or
less), but takes the measurement from the left most echo breaking the gate.

In the Options menu, the Floating Gateis activated as shown below:

4
SETUP b f- 0.479in 0 016
DAC » Jiin DEPTH= B.873 . in
TV M LOATING GRTE [
PRF B | GATE1
(50 | -EdB ® 4
SPOTHELD | -1zdE Ol
IF GATE | OFF sl
B-SCAN >
DES h EHTEI ..........
FLOATING bATER YT )
EDIT FARAMETR M| -1ZdE ) 1@
WAYE ANALYSIS M| OFF @ | - 2.5 MHz
EXPRNDED MEM. M
AUTO-E@ W| IF GATE |sER soURRE
~EdB 2|0 5. aaMHz
OPTION = EXIT -17dE = |ALARM
— 1 EENTEN x| OFF
7 1|.a41 a‘ml Hl OFFl

Figure57 Activating/Deactivating the Floating Gate

When Floating Gateis active for Gate 1 or Gate 2, the EPOCH 4 displays either -6dB
or -12dB under the Gate Level Indicator (depending on the chosen settings). Seethe
example screenshot bel ow showing the Floating Gate active with Gates 1 and 2 set at -
6dB.

1 B.837  @.367 IEEEEE OFF

GATE  START  WIDTH LEVEL ALARM EI]
2z H.2E1  ®.534 -EdB OFF

Figure58 ActiveFloating Gate with Two Gates

In order to use the Floating Gate option with B-Scan, the Fl oating Gate must be setup and
active before B-Scan isactivated. (See Floating Gate on page 124.)

Note: The gates do not appear on the instrument display while Floating Gate is
active in B-Scan mode when the B-Scan is stopped in order to review the
Depth/ Distance Traveled information.

Operating Echo-to-Echo Detection

The EPOCH 4 iscapable of conducting a B-Scan inspection while in Echo-to-Echo
detection modeaswell asthe standard M ode 1 measurement. Thisfunctionality allowsan
ingpector to create cross-sectional images of asinglelayer within apart whileignoring
another layer such asapaint coating.
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To setup the EPOCH 4 to generate a B-Scan in Echo-to-Echo mode, follow the
instructions on page 61. Then, simply follow the stepsdetailed earlier in thissection and
be sureto position both gatesin order to capture anticipated waveforms.

Saving B-Scan Data

The EPOCH 4 internal datalogger hasthe memory capacity to store up to 250,000 B-Scan
data points. The only restriction isthe maximum size of the active memory buffer.
Therefore, not al 250,000 readings can be collected at onetime. Instead, individual files
of up to 100,000 readings can be created.

Storing the B-Scan dataissimilar to creating standard filesinthe EPOCH 4 database. (See
Managing the Datalogger and Data Communication Features on page 85 for specific
information.)

To store afile, you must first select or create the file where you want to store the data.

Press to enter the Memory screen. Press[ 4] and [ y] to select an existing or new
file. If you are selecting anew file, use the al phanumeric keypad to enter afilename and
press[F5] or [DISPL AY] to return to thelive screen. Return to the B-Scan display by
pressing[F5] or [DISPLAY]. Pressthe[l D] key, enter anappropriateidentifier, and press
[ENTER].

Y ou can save B-Scansin either the Start or Stop mode. To save the entire collected B-
Scan currently occupying the memory buffer, press[SAVE WAVE]. Thisaction also
stores any A-Scansthat are associated with the B-Scan due an to Alarm Condition or a
Minimum Depth. Pressing [SAVE THICK], saves ascreenshot of the B-Scan currently
on the EPOCH 4 display along with the associated thickness values for all data pointson
thedisplay. Datathat is not currently on the screenisNOT saved, and NO A-Scans
associated with the scan are saved regardl ess of their position on or off the current
displayed B-Scan area.

Viewing and Recalling Stored B-Scans

View stored B-Scans, along with corresponding setup parameters, in the Memory screen.
If more than 250 readings are collected and saved, the EPOCH 4 displays acompressed
image of the entire scan in the Memory screen. Thisdatais automatically uncompressed
when thedataisrecalled to thelive screen.

WhentheB-Scanfileisrecalledtothelivescreen, press| «] and [ » ] tomovethemarker
along the scan and review thickness values. If the scan was done in an encoded mode,
relative Distance Traveled (DT) values correlate to the thickness measurements. Press
[F1] tore-start the scan at the cursor’ slast position when the scan was saved.

Spotweld

Theinspection of spotwel dsusing ultrasoni ¢ equi pment has becomeincreasingly popular
dueto the cogt effectiveness, safety, and reliability of thetechnique. The EPOCH 4
Spotwel d software option makesthisapplication even eas er and quicker for theoperator.

When the Spotweld option isactivated, you can save A-Scan waveform template
“overlays’ intheinstrument’ smemory. An overlay can represent awaveform from a
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certaintype of spotweld (Good, Undersized, Stick, etc.) Y ou can customizeand saveupto
fivedistinct overlaysfor each particular setup. A setup may consist of aparticular
transducer and material combination.

During the actual inspection of the spotweld, the operator hasthe ability to quickly recall
thesefrozen overlaystothelivescreen. Thelivewaveformisstill displayed which allows
an easy comparison between the unknown sample and the overlay from the known
standard. By matching thelivewaveformto aparticul ar overlay, the operator caneval uate
the acceptability of acertain spotweld.

Itisimportant to notethat the Spotwel d option goeswell beyond the spotweld application
alone. Almost all flaw detection applicationsinvolve some sort of visual comparison
between a known standard and an unknown test sample. With the Spotweld option you
can save waveform patterns from known samples and then use them for comparison
during the actual inspection. This makesthe feature extremely useful for all types of
“waveform comparison” flaw detection applications.

Activating Spotweld Mode
To activate Spotweld mode, follow these steps:

1. Press[OPTION].

2. Usetheslewing keysto select the Spotweld sub-menu and press[ENTER].
3. Select On and press[OPTION] to exit the menu and returnto the live screen.
Defining Switchable Overlays

The Spotweld overlays are stored under keys[F1] —[F5] asfollows:

Function Key Description

[F1]: Good Weld Thereference echo from agood weld.

[F2]: U/S(Undersized) Weld | Thereference echo from an undersized weld.

[F3]: Stick Weld A stick weld condition.

[F4]: Weld A A storage |ocation for other user-defined welds that
may need to be used for testing.

[F5]: WeldB A storagelocation for other user-defined welds that
may need to be used for testing.

Table8 Spotweld Overlays

When the overlay prompt appears below the display, pressing the [F1] key displaysthe
frozen waveform overlay of agood weld shown. The overlay waveform is“filled-in”,
similar to the Peak Hold function. Pressing [F1] asecond timetoggles the overlay off.
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Pressing [F2], [F3], [F4], or [F5] resultsin asimilar operation with their respective
reference waveform overlays.

To storeareference waveform overlay, first obtain the desired waveform on the EPOCH
4 screen by coupling the transducer to the known standard. Usethe[FREEZ E] key to
hold thewaveform onthescreen. If thewaveformrepresentsa“ good” weld, press[2ndF]
then[F1] tostorethewaveforminthe Good location. Likewise, [2ndF], [F2] can beused
to store areference waveform for an Undersized Weld and [2ndF], [F3] can be used to
storeareferencewaveformfor aStick Weld, etc. A referencewaveform can be updated by
simply by saving over the current saved reference waveform by pressing [Z"d F1,[F1]
again, for example.

Thereference waveformsare stored in the battery-backed memory of the EPOCH 4. This
meansthey are saved even when the unit is powered off. These reference waveformsare
kept inthe battery-backed memory locations until new waveformsare savedinthe[F1] —
[F5] keysorif yourecall afilewith adifferent set of saved overlays.

Accessing Datalogger Storage

Datalogger FileL ocations 1-9 (Stor age of Waveform Overlays)

Datalogger filelocations1-9 areal so known as“ Quick Recall Calibration Files’. Y oucan
save ALL dataassociated with a Spotweld Inspection Setup in thesefiles. Pressing the
[SAVE WAVE] key when the Spotweld option is activate, storesthefollowingitemsin
filelocations 1-9:

» Livewaveform (or frozen waveformif the[FREEZE] key is used)
*  Setup parameters
» All referencewaveform overlaysassigned to the [F1] —[F5] keys

Notethat the overlays stored with the setup are NOT visiblein the datal ogger screen or
from the Interface Program. However, the overlays are stored with the setup and will be
recalledto their respective[F1] —[F5] key locationswhen it isrecalled to thelive screen.
Pressthe[CALIBRATION] key followed by the number of the desired filein the

datal ogger [1] —[9] to complete thisrecall procedure.

Datalogger FileL ocations10 and higher (Storage of Weld Rating Stamping)

Datal ogger filelocations 10 and higher aregenerally used to savedataacquired during the
actual inspection of spotweld parts. When saving datato files 10+, you can “ stamp” the
individual Identifier (ID) with atwo letter code representing the quality of theweld by
pressing the[SAVE THICK] or [SAVE WAVE] key.

* [SAVE THICK] savesthelD with only the thicknessreading

* [SAVE WAVE] saves the ID with the thickness reading, waveform, and setup
parameters

After one of these keysis pressed, the following prompt appear:
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SELECT STAMPTYPETO SAVE

F1=GO0OD

F2=UNDERSIZED

F3=STICK

F4=WELD A

F5=WELDB

ENTER=SAVEWITHOUT SPOTWELD STAMP

Theinformationisonly saved onceyou choosethestamp. Each ID that you save hasatwo
letter code attached corresponding to the desired stamp. Exampl es of thickness readings
saved with the various stamps are shown below:

1D>0123456789012345 GD 1.00in (STICK)
1D>0123456789012345 US 1.00in (UNDERSIZED)
1D>0123456789012345 ST 1.00in (STICK)
1D>0123456789012345 WA 1.00in (WELDA)
1D>0123456789012345 WB 1.00in (WELD B)

Interface Gate

Thelnterface Gateismainly used inimmersion applicationswherethewater path distance
between the front surface of thetest material and transducer faceis continuously
changing. The application may involve an “on-line” type approach with the test material
moving steadily past a stationary transducer (or viceversa.) If thefront surface of the test
materia isnot uniform, it resultsin aslight differencein the water path distance.

Thelnterface Gate option isdesigned to graphically compensate for the change in water

path distance between thetest material and transducer. When the option isactivate, a3

Gate (Interface Gate) isvisible onthe EPOCH 4’ sdisplay. Y ou can position this I nterface
Gateintheareawhereyou expect to detect theinterfaceecho. Theinterfaceechoisaresult
of the sound energy reflection at theinterface between the water path and thefront surface
of thetest material.

The advantage of using the Interface Gate isthat it maintainstheinterface echo on thel eft
hand side of the EPOCH 4 screen, regardl ess of thewater path distance. Theinstrument’s
flaw gates (Gate 1 and 2) automatically track thelocation of the Interface Gate.

Activating the Interface Gate
To activate the Interface Gate, follow these steps:

Press[OPTION].

Usetheslewing keysto select the | f Gate sub-menu and press[ENTER].
Select On.

Select either Standar d or Echo-Echo mode.

A w NP
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5. Press[OPTION] to exit the menu and return to the live screen.

ON ®
OFF O
STANDARD @
ECHO-ECHO O

Figure59 Selecting Parametersfrom the Interface Gate Menu

Operating in Standard Mode

Thismodeisused when flaw detection isthe main purpose of the application. The
EPOCH 4 providesadigital thicknessreadout corresponding to the distance between the
echo detected in the Interface Gate and the echo detected in Gate 1.

Gate 1 and Gate 2 automatically track the I nterface Gate based upon the location of the
echointhelnterface Gate. Thetracking distanceisaresult of the* Interface Gateblanking
period” which isthe distance between the Interface Gate start position and Gate 1 start
position. Set thisblanking period to optimizetheinspection by ensuring the proper echoes
are captured in the gates.

Operating in Echo-to-Echo Mode

Usethe Echo-Echo mode when thickness gaging isthe main purpose of the application.
The EPOCH 4 provides athickness readout corresponding to the distance between the
echo detected in Gate 1 and the echo detected in Gate 2. The Echo-Echo isalso capabl e of
ignoring the thickness associated with a painted or coated surface onthe material.

Gate 1 automatically tracksthe Interface Gate based upon the location of the echo inthe
Interface Gate. The tracking distanceisaresult of the“Interface Gate blanking period”
that isthe distance between the Interface Gate start position and Gate 1 start position.

Gate 2 automatically tracks Gate 1 based upon the location of the echoin Gate 1. The
tracking distanceisaresult of the Gate 1 blanking period” which isthe distance between
the Gate 1 start position and Gate 2 start position.

Note: The Interface Gate option is not valid in RF mode or if the EPOCH 4's
standard Echo-Echo mode is activated. Also, Interface Gate cannot be
turned on or off whilethe screenisfrozen.

Managing Gate Positioning and Alarms

When the Interface Gate option is activated, the Interface Gateis visible on the screen.
Thisgateisin additionto Gate 1 (alwaysdisplayed) and Gate 2 (can beturned on or off.)
Thethree gates differ in appearance asillustrated bel ow:
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Interface Gate: [mm—]

Gate 1:
Gate 2: f=—=]

Figure60 Gate Appearances

Thelnterface Gate should be positioned in the region where you expect to detect the
interface echo (generated from the reflection at the boundary of the water path and the
front surface of thetest material.) Set aproper gate width and level to ensurethis echo
continuesto break the gate threshold. It iscommon to set anegativelogic threshold alarm
onthelnterface Gate. Thisposition resultsinan alarm being triggeredif theinterface echo
fallsout of the Interface Gate.

Gate lisgenerally used asaninterna flaw gate. Gate 1 iscommonly positioned to cover
the areawhere you expect to detect echoesfrom internal flawsin thetest material. Pay
attention to the start, width, and level of the gate asthe echo height and location
correspondsto flaw size. Y ou can chooseto set apositivelogicthreshold alarm on Gate 1.
Thisresultsin an alarm being triggered if an echo breaksthe Gate 1 threshold, indicating
apossiblecritical flaw.

Gate 2 isgenerally used to monitor the backwall echo of thetest material. Gate2 is
commonly positioned to cover the areawhere you expect to detect the echo from the
material backwall. Pay attention to the start, width, and level of the gate to ensure the
backwall echo is captured. Y ou can set a negativelogic threshold alarm on Gate 2. This
position resultsin an alarm being triggered if the backwal | echo falls out of the gate. This
could indicate an obstruction (flaw) in the sound wave propagation, thus preventing a
backwall echo from being received by theinstrument.

Defining Gate Commands

Whenthelnterface Gateisactivate, press[GAT E 1] toview theInterface Gate controlson
the function bar menu of the EPOCH 4.

Note: You can press [GATE 1] at any time to bring these controls back to the
function bar.

| 1-STAET| 1-WIDTH[ 1-LEVEL |GATE1SIF [SETUFSIF |

[F1] Selects Gatel or I nterface Gate Start (use dewing keysto adjust position)
[F2] Selects Gatel or Interface Gate Width (use dewing keysto adjust position)
[F3] Selects Gatel or Interface Gate Level (use slewing keysto adjust position)
[F4] Toggles between controlling the Interface Gate or Gate 1

[F5] Togglesbetween Setup mode and Run mode
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The Setup mode sets up theinstrument’ s parameters and gate positions. The Interface
echoisNOT automatically moved to theleft side of the screen in this mode.

INTERFAC.GAT »PROCESS BAZ
GAIMN= 3@.8dE RAMGE= 5.BAAIN 1 030
in

MIN DEFTH— 1 EIEE

16E]

A ey
1-STHRT] 1-

T TEVELTRATE 1/ TF [SETOR/IF

Figure6l SetupMode

Select the Run mode after you set the gate positions. The Interface echo (the echo

breaking the Interface Gate) remains on the | eft side of the screen (at the zero point) at all
times. ThisresultsintheZero Offset (or delay) of theinstrument changing dynamically. If
Peak detection mode is active, the peak of the signal isat the“0” point. If Edgeisactive,
the edge of the signal (where it breaksthe gate) isat the“0” point.

INTERFAC.GAT »PROCESS BAZ
GAIMN= 3@.8dE RAMGE= 5.0AAIN 1 030
in

MIN DEFTH— 1 EIEE

184

al

il ST I R R
IF- STFIRTlIF WIDTHTF-LEVEL |GATET/IF [SETUPSIF

Figure62 RunMode
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The Floating Gate software option isused to track the peak echo amplitude at either the
-6dB or -12dB point of the echo. Using the Floating Gate provides amore consistent and
accurate thickness reading particularly when using the Edge Depth mode.

Using the Floating Gatein either peak depth or Edge Depth modes. In Edge Depth mode,
the Floating Gate tracks the highest amplitude echo breaking the gate, but takesthe
measurement from the left most echoes breaking the gate.

Note: Floating Gate is included free of charge when you purchase the B-Scan
software option.

9.8.1 Activating Floating Gate
To activate the Floating Gate, follow these steps:

Press[OPTION].

Usetheslewing keysto select the Floating Gate sub-menu and press[ENTER].

3. Select thedesired gate(s) and choose the—6dB or —12dB position. The default setting
isOff, which meanstheparticular gatewill not float, and instead can be adjusted at the
live screen through the gate level parameter.

FLOATING BHTE
BATEA
-EdE
-12dB
OFF

BATEZ
-EdE
-12dB
OFF

IF GATE
-EdB
—-12dB

®O0 @O0 OO0

Figure63 Selecting -6dB from the Floating Gate Menu

4. Press[OPTION] toexit themenu and return to thelive screen after the selectionsare
made.

Note: The I f Gate selection in the Floating Gate menu can only be adjusted if the

Interface Gate option is enabled and previously turned on in the Option
menu.
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When Floating Gateisactivethegatelevel display in the parameter section of the EPOCH
4 screen showsthe setting for that particul ar gate. The figure below details an example
where Gate 1 isfloating at the —6dB point, and Gate 2 at the—-12dB point.

EATE  START  WIDTH LEYEL ALARM
1 #.968 B.61Z -EdB OFF ﬂ
2 2.93%  B.588 -13dE GFF

Figure64 Gatel Floating at -6dB/Gate 2 Floating at —12dB

Operating in -6dB Mode
In—-6dB mode the desired gate floats at 6dB bel ow the peak echo amplitudein the gate.
Thiscorrespondsto 50% of the echo’ s maximum height. The screen bel ow depicts Gate 1

with Floating Gate active in the—6dB mode. Notethat the gateis exactly at 50% of the
echo’ s peak amplitude.

CONTACTZ.A82 @z 1
GAIN= 3@.8dE RAMGE= 5.1480n 1 000

MIN DEFTH= 1.857 £ in

+

i

AUTO-54

Figure65 Exampleof -6dB Mode

Operating in -12db Mode

In-12dB modethe desired gatefloats at 12dB bel ow the peak echo amplitudein the gate.
Thiscorrespondsto 25% of the echo’ s maximum height. The screen bel ow depicts Gate 1
with Floating Gate active in the—12dB mode. Notethat the gateisexactly at 25% of the
echo’ s peak amplitude.

Note: The Floating Gate option is not valid in RF mode. Also, Floating Gate
cannot beturned on or off whilethe screenisfrozen.
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Figure66 Exampleof -12dB Mode

Using Gate Alarms

Individual gate alarms can be set while Floating Gateisactive. In general practice, select
the minimum depth alarmsto monitor for thinning areasin the material.

Expanded Memory

The standard datalogger capacity in the EPOCH 4 allows for acombination of 500
waveforms/calibrations or 10,000 thickness readings. The Expanded M emory option
providesthe EPOCH 4 with atotal capacity of 2,000 waveforms/calibrations or 40,000
thicknessreadings.

If an EPOCH 4 is purchased with the Expanded M emory option, thereisno further setup
that isrequired by you. Theinstrument’ sdatal ogger is simply ableto store more
information before reaching its capacity.

To confirmthat the Expanded Memory option isactivein aparticular EPOCH 4, pressthe
[OPTION] key. If the Expanded M em selection has afilled in box next toit, the option
isactive.

Note: To determine the remaining capacity in the EPOCH 4 datal ogger, press

to enter the datalogger screen. The remaining number of

waveforms or thickness readings that still can be saved is displayed in the
center of the screen.




9.10

9.11

Part # 910-220D

Using Software Options

Curved Surface Correction

TheCurved Surface Correction (CSC) option for the EPOCH 4 isused to provideaccurate
sound path valueswhen inspecting curved surfacessuch as pipes. When you enter the pipe
diameter and thickness, soundpath information is adjusted accordingly when using an
angle beam probeto inspect the circumference of the curved surface.

Press[OPTION].

Usethe slewing keysto highlight CSC from the menu and press[ENTER].

A [X] appears, indicating CSC optionisactive. A cursor will appear over the
outer diameter value.

3. Usethesdewing keysto enter the desired diameter.

. Press[F1] andthen[OPTION] toreturntothelivescreen. A CSC prompt isdisplayed
totheright of the A-Scan whenever the EPOCH 4 isin CSC mode.

5. Calibratethe EPOCH 4 and be sureto enter the appropriate shear wave angle. Correct
soundpath information isdisplayed when an echo breaks a gate.

Note: The CSC option is linked to the EPOCH 4 memory. If a calibration or
waveform issaved in CSC mode the instrument will bein CSC mode when
that dataset isrecalled. A “c” isdisplayedin the Memory screen after the D
to signify the calibration or waveform was saved in CSC mode.

Press[OPTI1ON] and highlight CSC to exit the CSC mode.
Press[ENTER] to bring up the CSC setup menu.
Press[ENTERY] to disable the option and desel ect the check box.
Press[F1] toreturn to the Option menu.

© o N o

Wave Analysis

TheWave Analysis software option isuseful in many specialized applicationswhere
operators need to select particular pointsalong an A-Scan waveform and then obtain a
timing (thickness) measurement between these two points. In addition, the software
displaysthe dB difference between thetwo points. Anexample of wherethissoftwareis
extremely useful isfor measuring the scale/oxide layer buildup on theinner diameter of
metal pipes. For thisapplication, it isgenerally recommended to use PanametricsNDT
M 116 or V116 transducers.

Note: Surface preparation isalmost always required for proper coupling.

The measurement is accomplished when you movetwo cursorsindividually along the
waveform. The software then cal culatesthetime (distance/thickness) between thesetwo
measurement points, along with the dB difference between them. Thewaveform can
either befrozen or live during the measurement. |n addition, the softwareisvalidin RF
mode and any of therectified modes.
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Activating the Wave Analysis Software:

TheWave Analysis softwareisenabledinthe EPOCH 4 through the Option Security key,
similar to the other software options.

To activate the Wave Analysis software, follow these steps:

1. Press[OPTION].
2. Press[4]or[y], and[ENTER] to select the Wave Analysisoption.

SETUF

DRC

TWG

FRF

CSC

SPOTWELD

IF GATE
B-SCAN

bGS

FLOATING GARTE
EDIT PARAMETR
WAYE AMALYSIS

EXPAMDED MEM.
AUTO-56

EEYFYTYTFYTFTYTYTFYY

[(0H ] i
OFF 0

OPTION = EWIT

Figure67 Selecting Wave Analysisfrom the Options Menu

3. Select On.
4. Press[OPTION] toexit the menu and return to the live screen.

Note: WaveAnalysisisnot valid with other software optionsin the EPOCH 4 such
asDAC, TVG, Interface Gate, etc.

When Wave Analysisis active, the gateson the display disappear and arereplaced with
Cursor A and Cursor B asshown in thefigure below.
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Figure68 Viewing Changeson Display when Wave AnalysisisActive

When Wave Analysisisactive, notice DB VALUE replacesMIN DEPTH at thetop of
your screen. DB VAL UE showsyou the differencein dB between thetwo cursors. While
the thickness valuein the Top Right hand corner shows you the differencein thickness
between the 2 cursors.

Moving the Cursors

To move Cursor A and Cursor B, follow these steps:

Select [F1] to access Cursor A.
Select [F2] to access Cursor B.

Press[4],[v],[ +] and [ ] to movethe cursorsalong the waveform. Thedistance
and dB difference between the two cursorsiscontinually displayed at thetop of the
screen.

Note: Cursor A awaysresidesin front of Cursor B.

M easurements and Cursor Position in RF mode:

If Cursor A and Cursor B are both in the positive lobe of the RF waveform, the dB
difference and Thickness valueswill be displayed.

If Cursor A and Cursor B are both in the negative lobe of the RF waveform, the dB
difference and Thickness valueswill be displayed.

If Cursor A and Cursor B arein oppositelobes of the RFwaveform, the dB difference
valuewill beblank.
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DGS

Distance Gain Sizing (DGS), asoreferred to asAV G in Europe, usescalculated DGS
curvesto determinewhether or not test material passesor failsaparticular requirement by
displaying the percentage Over Shoot (OS). A DGS curveisactually aseriesof curves
created not only for each of thetype of probesor transducersthat are used, but also for the
range or depth of material that is being tested.

The DGS curves are created for al different probe angles, probe frequencies and test
rangesusing the DGS Calibration I nterface Program. This program allowsyou to create
specific DGSscale electronically for various types of probes and directly downl oad the
curvesto the EPOCH 4 flaw detector.

Pleaserefer to the DGS operating manual that isincluded on aCD-ROM withthe DGS
software option for moreinformation.

AWS

The AWS D1.1 software option for the EPOCH 4 isintended to assist with performing
inspectionscovered under the American Welding Society D1.1 Structural Welding Code
for steel. This code providesinspectorswith amethod to classify discontinuitiesfoundin
welds using ultrasonic inspection. This code uses the following formulato develop an
indication rating for areflector found during an inspection:

A-B-C=D

A = Discontinuity Indication Level (dB)

B = Reference Indication Level (dB)

C = Attenuation Factor: 2* (soundpath ininches— 1 inch) (dB)
D =Indication Rating (dB)

Asan AWS D1.1 inspector, you must take the Indication Rating (D) that is calculated
based on A, B, and C to an Ultrasonic Acceptance— Rejection Criteriatable produced by
the AWSin order to classify the severity of thediscontinuity that hasbeen located. When
performing an inspection, you are required to develop an AWS report that liststhe values
for all variableslisted above aswell astransducer information, discontinuity length and
location, and your overall evaluation of the discontinuity.

For further details regarding the test equipment, methods, i nterpretation, and
classification requirements for these inspections, please refer tothe AWS D1.1 Code
Book.

AWS D1.1 and the EPOCH 4

PanametricsNDT devel oped the AWS D 1.1 software option for the EPOCH 4 to simplify
your tasks and lower the overall inspection time. Thisisaccomplished by having the
EPOCH 4 perform some required cal cul ations automatically and al so by allowing you to
document discontinuitiesin the EPOCH 4’ s datal ogger for reporting purposes.
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The EPOCH 4 can also transfer inspection datato the EPOCH 4 Interface Program to aid
in report generation. This program allowsyou to view the instrument setup parameters,
thewaveform generated by adiscontinuity, the discontinuity’ s soundpath and location
information, and all valuesfor the AWSD1.1 formulavariables.

Operating the AWS D1.1 Software

Thefirst step in operating the EPOCH 4 for AWS D1.1 inspectionsisto calibrate the
instrument for the transducer and test conditions. See Calibrating the EPOCH 4 on page
690r the appropriate guidelines from the American Welding Society for information on
Angle Beam Calibration for the EPOCH 4.

SETUP
DAC

VG

FRF

C5C
SPOTHWELD
IF GRTE
E-SCAN
D5

FLOATING GATE
ECIT PARAMETE
WAWE AMALYSIS
HWS D1.1
EXPANDED MEM.
AUTO-54

OPTION = EWIT
i ti.dEIEI

N 7
FULLWAYE 8.8 - 3.8 MHz

um ® PULSER SEUARE
OFF FRER Z.Z27MHz

L ALARM
872 16 E LOFF
.FEE CIFF| GFH

Figure69 AWSD1.1 Software Option Activated inthe OptionsMenu
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When AWSD1.1 isactivated, the Function Keyson the EPOCH 4 providethe following
options:

[F1]: REF B —store the dB value from areference reflector

[F2]: No Function

[F3]: No Function

[F4]: SCAN DB —togglethe scanning gain between a selected value and zero dB
[F5]: AUTO-80—adjust agated signal to 80% FSH

After the AWSoption isactivated from the Optionsmenu, you must set aREF B valuein
order to begin aninspection. Thisnumber representsthegain level necessary to bring the
echo from areference reflector to 80% Full Screen Height (FSH). The referencereflector
isoften a Side Drilled Hole in the calibration block used for the angle beam calibration.
Other reference reflectors may be used provided that they meet AWS requirementsfor
theseinspections.

In order to store aREF B value, you must gate the echo from the reference reflector and
bring the echo to 80% FSH. Y ou can achieve this by pressing the[GAIN] key and
adjustingthegainwith the Up and Down Arrow keys, or by pressing[F5] to automatically
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adjust the gain to bring the echo to 80% FSH. Once the echo has the appropriate
amplitude, press[F1] and the following screen will appear:

____________ v _____
GAIN= 43.7dB RANGE= Z.BABIn 0 601
REJECT @ ? s. a 851# .51 in
war T ; lllllllﬂEx
RN j_
EJmﬁﬂ . REF B = 43.7 dB
5 18 AWS
YEL B.1289 0K # MHz
EERI:J a 335 LTNLTLLT TTEL
ANGLE  45.@° DAMF SA @ PULSER SOUARE
THICK 1.88@ in PULSE-ECHO FRER Z.Z7MHZ
GATE  START  WIDTH LEYEL ALARM
1 B.575 B.558 79 % OFF
7 ﬁ.399 B.377 oFFl OFF

Figure70 Pressing [F1] to Storethe REF B Value

Adding Scanning Gain

AWS codesrequire that an operator enter acertain amount of scanning gain to the REF B
dB value allowing the operator to |ocate flaws that may be smaller or deeper into the test
piecethanthereferenceflaw. By pressing[F4], you can enter theamount of scanninggain
necessary to perform the inspection as outlined by AWS Code.

The EPOCH 4 alows scanning gain to be entered in increments of 0.1 dB and 6.0 dB by
default. However, you can customi ze these settings by using the Editable Parameters
featurethat isincluded with all EPOCH 4 instruments. (See Editabl e Parameters Software
on page 31.) Thisfeatureislocated in the Options menu and there are on-screen prompts
explaining how to adjust the F-K ey presetsvalues. Oncethe scanning gain is setup, press
[F4] to toggle the scanning gain on and of f as necessary .

When a discontinuity islocated within the test piece, the EPOCH 4 providesaD value
corresponding to the discontinuity. However, in order to display aD value, the gated echo
must peak at an amplitude lessthan 100% FSH. Often, you will haveto press[F4] toturn
off scanning gain and bring the echo peak onto the screen. In some cases, further gain
adjustments are necessary .

Calculating A and C Values

When agated echo hasa peak below 100% FSH, the EPOCH 4 automatically calculates
the A and C values necessary to provideaD value. In order to calculatethe A value, the
EPOCH 4 automatically calculatestherequired dB valueto bring the gated echo to 80%
FSH. In order to calculate the C value, the EPOCH 4 usesthe datain the soundpath
calculator to generate an attenuation factor.
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Note:

In order for this calculation to be accurate, you must enter the correct
thickness for the test piece. The EPOCH 4 displays the value for D in the

upper right hand portion of the A-Scan waveform display.

AWSMWELDT. -~ >@B@A1

REF 43.7+ B.BRAMGE= 7.949810n
REJECT @ & W J.010= Z.134
1EE! : : : : : : : :

4'2 i 4 a é s Eu i 1“@ ] HNS
YEL B.128%9infus  FULLWAVE 4.3 - 3.8 MHz
ZERD 9.33% us ENERGY MED

AMGLE 45.@° DAMP S8 o PULSER SGEUARE
THICK 1.%88 in PULSE-ECHO FREM Z.Z27MHZ
GATE  START  WIDTH LEVEL ALARM
1 Z.793  B.55R 47 ¥ LOFF
z 8.399 B.33F  QOFF OFF
REF B | | [SCAM DE | AUTO-2A

Figure71l DisplayingtheD Value

Pressing the[SAVE WAVE] key savesthedatafor thisdiscontinuity in the EPOCH 4

datalogger. Ininstrumentswith operating software version 1.09 and higher, this
information isavailable for review in theinstrument datal ogger. For instruments with
operating software version 1.08, the AWS datamust bereviewed in the EPOCH 4

Interface Program version 3.0 or higher.

Note:

While using the EPOCH 4 and the AWS D1.1 software option, you must be
aware of any inspection conditionsthat may cause variationin the displayed
Indication Rating (D value). Y ou must also be ableto interpret the meaning
of echoindicationsand reported D values corresponding to theseindications

properly.

Auto-Freeze

The Auto-Freeze software option allows the EPOCH 4 to freeze for a specific period of
timewhen asignal breaksagate on thedisplay. Thisisachieved using the Gate Alarms
that are already programmed in theinstrument. Thisoptionislisted in the Options menu.
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____________ 1
I-t= S.@@A N
DAC B 1N DEPTH= @.HAAA in
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DE'S ., ..............................
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EDIT PARAMETE M= B ] 1A
WAVE AMNALYSIS M FULLWAVE BROADEBAMD
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Figure72 Selecting Auto-Freezefrom the OptionsMenu

The Auto-Freeze option functionswith the following options:

« DAC

« TVG

« PRF

« CSC

« SPOTWELD

* INTERFACEGATE

Note: Other EPOCH 4 options are not functional when Auto-Freeze is activated.

Auto-Freeze must be deactivated in order to use any other options not listed
above.

To setup the Auto-Freeze option, follow these steps:

1. Press[OPTION].
2. Movethehighlight bar over the Auto-Fr eeze option and press[ENTER].

3. Select either Hold mode or Time mode.

Hold Mode: The Auto-Freeze function staysfrozen until you pressthe [FREEZE]
key.

TimeMode: The Auto-Freezefunction staysfrozen for aspecific user-defined period
of time. When Time mode is activated, you must set the amount of time for the

EPOCH 4 to freeze using the up and down arrow keys. Y ou can set the EPOCH 4 to
freeze for any duration between 1 and 30 seconds.
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OFTIONS 1 OPTIONS 1
EIRTT N »- |- 5. 004N ETRITT I - [= 5. Aadin
DAC = [IN DEFTH= A. Q80 in||| DAC = [IN DEPTH= @.808 in
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Figure73 Selecting either Hold Mode or Time Mode

4. TheAuto-Freeze optl onisnow set, however, before the option becomes active, you
need to press[2"Y F], [FREEZE].

Tip: PanametricsNDT recommends that you adjust the instrument parameters,

such as Gain and Pul ser Settings, before activating Auto-Freeze.

5. Deactivate Auto Freeze at any time by pressing [2"% F], [FREEZE] again.

In order for the EPOCH 4 to freeze automatically, you need to setup the proper gate
alarm(s) so the Auto-Freeze occurswhen agate alarmistriggered. For example, if you
position Gate 1 abovethefirst echolocation for aspotwel d inspection and place apositive
logic alarm on gate one, when the echo breaks Gate 1 the EPOCH 4 performs an Auto-
Freeze. Thisfunction worksfor all alarmstypeson both Gate 1 and Gate 2, however it
doesNOT work for ANY for Interface Gate alarms.

When the Auto-Freeze option is setup and activate, asnowflakeicon appearson theright
side of the display where the standard FREEZE “F" icon would appear.

1 186.n

GAIN= Z8.8dE RANGE= S.BAAIN
REJECT A ?' MIN DEPTH— 1. 185

A S-S TN

YEL B.2338infus  FULLWAVE BROADEAND
ZERD B.888 us EMERGY LW
AMGLE  @.@% DAMF 58 @  FULSER SBUARE
THICKE @.888 in FULSE-ECHD FRE@ 5.@8MHZ
GATE  START ~ WIDTH LEYEL ALARM
1 A.58% i5 X .
Z 1.458  B.58%  OFF OFF
1-5TART] 1-WIDTH] 1-LEVEL] [ AUTO-ER

Figure74 Snowflake lcon Identifies Auto-FreezeisActive
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When the EPOCH 4 isfrozen in Hold mode, the standard FREEZE “F” icon appears. If
the EPOCH 4 isfrozenin Time mode, the“F” icon flashes for the duration of the freeze.

Note:

This option does not have any effect on the EPOCH 4's datalogger or the
EPOCH 4 Interface Program. The Auto-Freeze option is not saved with an
instrument calibration file. When a calibration isrecalled, the Auto-Freeze
option must be activated separately.

When agate alarm istriggered in Auto-Freeze mode, the EPOCH 4 should
only beep for one-second. The instrument should not have the continuous
beep that it normally hasin other modes.

The [FREEZE] key is active in Auto-Freeze Time mode. If you press the
[FREEZE] key during atimed freeze, the EPOCH 4 immediately becomes
unfrozen.
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DISPLAY

GRATICULE

DISPLAY UPDATE RATE

SENSITIVITY

SELF CALIBRATION

AUTOCALIBRATION

REJECT

UNITS
MATERIAL VELOCITY

ZERO OFFSET
RANGE

DISTANCE READOUT

REFRACTED ANGLE

GATESTART
GATEWIDTH

GATELEVEL

Z0O0OM

320 pixels (W) x 240 pixels (H)

el ectroluminescent display (ELD) or Liquid
Crysta Display (LCD). “ Split-screen” allows
simultaneous viewing of waveform and setup
data. Selectable“filled” or outlinewaveform
trace.

Electronically generated 2.625" x 2.375"
(67 x 60mm). No parallax error. No changesin
brightness due to repetition rate changes.

Minimum 60Hz under all test conditions.

110.0dB max. and referencelevel sengitivity
feature with 6dB or 0.1dB sel ectable resolution.

Continuous, automatic self-calibration
compensates pulse amplitude and receiver
sengtivity for temperature and aging effects.

Automatic calibration of Zero Offset and/or
Velocity.

Absolutely linear from 0%to 80%full scalein 1%
increments.

English, Metric, or microseconds.

0.025to 0.6000 in/pSec (635 to 15240 m/S).
Switchable between two stored velocity settings.

0to 350uSec.

0.038"—400" (1~ 10,000mm) standard range at
the velocity of longitudinal wavesin stedl.

Provides single echo or Echo-to-Echo thickness
readings (in large numerals) or soundpath,
surface and depth display for angle beam testing.
M easuresto either peak or leading edge of gated
signal. In addition, sel ectable microsecond
readout for time of flight measurements.

Fixed settingsof 0°, 30°, 45°, 60°, 70°, or variable
from 10°to 85°in. 0.1° resolution.

Variable over entire displayed range.

Variablefrom Gate Start position to the
maximum displayed range.

Off or On with level adjustablefrom 2% to 95%
of full screenin both rectified and RF display
modes.

Expands gated portion of display to full graticule
width.
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PEAK MEMORY

PEAK HOLD

SCREEN FREEZE

PULSERTYPE

PULSE ENERGY
DAMPING
RECTIFICATION

ANALOG BANDWIDTH
FILTER

TEST MODES
ALARMS

MEMORY

IDENTIFIERS

OPERATING TEMPERATURE

STORAGE TEMPERATURE

POWER REQUIREMENTS

BATTERY

BATTERY OPERATING TIME

Simultaneous display of live A-Scan at 60Hz
update rate and peak envel ope of A-Scan.

Freezed Peak Memory echo envel opefor
waveform comparison with live A-Scan.

Freezes and holds waveform and soundpath
display. Gatesand thickness can be adjusted after
the display isfrozen.

Negative spike excitation on atunable square
wave.

Selectable: Low, Medium, High, or Max.
Selectabl e settings of 50, 63, 150, or 400 ohms.

Full wave, half wave positive or negative, and
unrectified RF settings.

Broadband, 25MHz at —3dB.

Broadband, Narrowband or Custom Sel ectable
Low and High Passfilters.

Pulse Echo, Dual, or Through-Transmission.

Selectabl e threshold positive/negative or
Minimum Depth modes.

Storage of up to 500 waveforms or 10,000
thickness readings or 400,000 B-Scan readings.
Expanded memory to 2000 waveforms, 40,000
thickness readings, or 400,000 B-Scan readings.

8 character alphanumeric file nameswith 3 digit
file extension and 16 character al phanumeric
location codes. M emo mode allows entry of
comments. Edit feature allows delete, insert, and
clear capabilities.

EL D/ -20°C to 50°C (-4°F to 122°F).
LCD/ 0°C to 50°C (32°F to 122°F).

EL D/ -20°C to 50°C (-4°F to 122°F) with battery.
L CD/ -20°C to 50°C (-4°F to 122°F) with battery.
EL D/ -40°C to 70°C (-40°F to 158°F) without
battery.

LCD/ -15°C to 60°C (5°F to 140°F) without
battery.

AC Mains; 100-120VAC, 200-240 VAC, 50-
60Hz.

Internal Rechargeable NiMH battery pack rated
at 12V at 4000mAH or optional disposable
Alkaline“AA” (10) célls.

7 hoursnominal for ELD display.
10 hours nominal for LCD display
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BATTERY RECHARGE TIME
BATTERY STATUS

TRANSDUCER CABLE
CONNECTORS

KEYPAD
LANGUAGES

RS-232C COMMUNICATIONS
PORT

HIGH SPEED DATA PORT

VGA OUTPUT PORT

DIMENSIONS

WEIGHT
WARRANTY

2 hourstypical.

Continuoudly displayed, low battery warning
display when battery lifefallsbelow ahalf hour.

BNC or Number 1 Lemo.
English or International Symbols.

Keypad selectable English, French, German,
Spanish, Italian, Russian, and user customizable
languages available.

Serial communications port allowsinterfacing
with IBM compatible computers and Epson FX
80 compatible printers. Max baud rate 19.2K.

Allows rapid communication for Raw Dataand
B-Scan encoder communication.

Video output port to connect to standard VGA
monitor.

(ELD) 11.15"Hx 6.55" W x 26" T
(LCD) 11.15"Hx 6.55" W x 24" T

5.71bs (2.6 Kg)

Oneyear warranty, battery not included.
Optional second year warranty available.
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Thefollowingtable liststhe ultrasonic velocity in avariety of common materials. Thisis
only aguide. Theactua velocity in these materials may vary significantly dueto avariety
of causes, such as, composition, preferred crystall ographic orientation, porosity, and
temperature. For maximum accuracy, establish the sound velocity in agiven material by
first testing a sample of the material.

MATERIAL V (in./usec) V(M/S) REF
Alumina, Al, 03 99.5% 0.4013 10190 2
Aluminum, rolled 0.253 6420 1
Aluminum, 6061T6 0.251 6383 2
Beryllium 0.5073 12890 1
Brass, yellow 70 Cu, 30 Zn 0.1850 4700 1
Brass, yellow 70 Cu, 30 Zn 0.1726 4385 2
Copper, rolled 0.1972 5010 1
Duraluminum, 17S 0.2487 6320 1
Fused Silica 0.2349 5968 1
Fused Silica 0.2335 5932 2
Glass, crown 0.2008 5100 5
Glass, flint 0.1567 3980 5
Glass, pyrex 0.2220 5640 1
Iron, Armco 0.2345 5960 1
Lead, rolled 0.0771 1960 1
Lucite 0.1055 2680 1
Magnesium, drawn annealed | 0.2270 5770 1
Molybdenum 0.247 6250 3
Monel 0.2105 5350 1
Nickel 0.2377 6040 1
Nylon 0.1031 2735 2
Polyethylene 0.0705 1950 1
Polystyrene 0.0925 2350 1
Silicone Rubber RTV 0.0373 0948 4

Table9 Sound Vel ocities of Various Materials (L ongitudinal Wave Vel ocity)
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Steel, low alloy 0.2259 5734 2
Stainless Steel #347 0.2278 5790 1
Titanium 0.237 5990 3
Tungsten, drawn 0.2129 5410 1
Uranium 0.133 3370 3
Water 0.0590 1498 5
Zinc, rolled 0.1657 4210 1
Zinc, extruded 0.1756 4460 2
Table9 Sound Vel ocities of Various Material s (L ongitudinal Wave Vel ocity)
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Term

Definition

Acoustic Impedance

A material property defined asthe product of sound
velocity (C) and the material’s density (d).

Acoustic Interface

Theboundary between two mediaof different acoustic
impedance.

Acoustic Zero

The point on the CRT display which representsthe
entry surface of the specimen.

Amplifier An electronic device which increases the strength of a
signal fed into it, by obtaining power from a source
other than theinput signal.

Amplitude Referring to an indication on the CRT screen, the

vertical height of an indication measured from the
lowest to the highest point on theindication. In wave
motion, the maximum displacement of the particles of
thematerial.

Angle Beam Transducer

A transducer that transmits or receivesthe acoustic
energy at an angle to the surface to set up shear waves
or surfacewavesin the part being inspected.

A-Scan

Pulse-echo format whereinthe CRT display showsthe
pulsetravel timein thehorizontal direction (left to
right) representing the corresponding sound paths. The
vertical direction (bottom to top) displaysthe
maximum value of the acoustic pressure echo
amplitude received by the probe.

Attenuation

Thelossin acoustic energy which occurs between any
two points of travel. Thisloss may be dueto
absorption, reflection, etc.

Attenuation (M.L.A.)

Theloss of sound pressurein atravelling wavefront
caused by the scattering of some of thewave's sound
pressure by the grain structure and/or porosity of the
medium, and by absorption, aconversion of sound
energy into heat.

Back or Backwall Echo

The echo received from the side of the specimen
opposite the side to which the transducer is coupled.
This echo represents the thickness of the specimen at
that point.

Background Noise

Extraneous signals caused by sourceswithin the
ultrasonic testing system and the material being tested.
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Beam I ndex Point

The point on the base of an angle beam probe’swedge
from which the sound leaves the wedge and entersthe
specimen.

B-Scan

A sectional representation (side view) of atest
specimen, often performed in an immersion system.
This can bein theform of aphotograph or recorder

display.

Cad Block Velocity

Materia sound velocity for the calibration block.

Couplant

A material (usualy aliquid or gel) used between the
transducer and thetest specimen to eliminateair from
this space and thusfacilitate the passage of sound
wavesinto and out of the specimen.

Critical Defect

Either the largest tol erable defect or the smallest
intolerable defect. The critical defect sizeisusually
given by aspecification or code.

Cross Talk

An unwanted condition affecting dual element
transducersin which acoustic energy travelsfrom the
transmitting crystal to thereceiving crystal by routes
other than the intended path through the material.

Damping (Control)

A variable resistance across the pulser circuit output
which shapesthe excitation pulse. Typicaly it isused
to change pulse characteristics to optimize either
penetration (low damping) or near surface resolution
(high damping).

Note: High damping = Low damping ohms (50Q)
Low damping = High damping ohms (400Q)

Damping Material

Any gel, rubber-like substance, or other material
which, when used in thetransducer, resultsin ashorter
ringing time of the piezoelectric crystal.

Decibel (dB)

A unit which compareslevels of power. Two power
levelsP1 and P2, are said to differ by n decibelswhen:

n=101log;q (i—i)

Thisunit isoften used to express sound intensities. In
thiscase, P2 istheintensity of the sound under
consideration and P1 istheintensity of somereference
level.

In the case of the displayed voltages on acathode ray
tube screen, therel ationship becomes:

n=20log,q (X—i)
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Delay Control Subcircuit of the sweep generator that allows a
variably adjustabletime period from the sending of the
trigger pulseto the start of the sweep acrossthe CRT.

Detectability Theability of atest system (instrument and transducer)

to detect or “ see” agiven sizereflector. Thisisalso
known as* sensitivity.”

Distance Amplitude
Correction (DAC)

A method of flaw evaluation that uses atest block with
aknownsizereflector at varying known distancesfrom
the transducer. Thisallowsyouto plot acurveonthe
CRT screen that represents the amplitude of that size
reflector throughout agiven distancerange. Thiscurve
compensates for the loss of energy dueto beam
spreading and attenuation.

Dual-Element Probe

A probe containing two piezoel ectric elements; one
which transmits and one which receives.

Dynamic Range

Theratio of maximum to minimum reflective areas
that can be distinguished on the cathode ray tube
(usually based on decibel ratios.)

Electronic Zero

Thepoint in timewhen the pul ser firestheinitial pulse
to the transducer and the point on the cathode ray tube
screen wherethe el ectron beam |eavesthebaselinedue
totheinitial pulse signal coming from the transmitter.

First Critical Angle

The minimum incident anglein thefirst medium at
which therefracted longitudinal waveiseliminated
from the test specimen.

Flaw

A discontinuity which may be undesirabl e but does not
necessarily call for rejection.

Frequency

Thenumber of completecyclesundergoneor produced
by an oscillating body in one second.

Gain

Used in electronicswith referenceto anincreasein
signal power; usually expressed astheratio of the
output power (for example, of anamplifier) totheinput
power in decibels.

Gain (Control)

Selectsthe amount of calibrated gain (dB’s) available
withintheingstrument. Usually consistsof acoarsegain
control (additionsat 20dB increments), and afinegain
(additionsat 1 or 2dB increments).

Gate

An electronic baseline display used to electronically
monitor portions of the displayed range with reference
to distance or amplitude.
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Term

Definition

Hertz (Hz)

Thederived unit of frequency defined asthe frequency
of aperiodic phenomenon of which the period isone
second; equal to one cycle per second.

Symbol Hz. 1 Kilohertz (KHz) = 103 cyclesper second

1 Megahertz (Mhz) = 108 cycles per second. Named
after Heinrick Hertz (1857-94).

Horizontal A

Thesmaller length (if rectangular) of theactual crystal.
The software will compute the“ affective length”
automatically.

Immersion Testing

A test method, useful for testing irregularly shaped
parts, in which the part to be tested isimmersed in
water (or other liquid) so that theliquid actsasa
couplant. The search unitisalso immersed inthe
liquid, but not in contact with the part being tested.

Incidence, Angle of

The angle between a sound beam striking an acoustic
interface and the normal (i.e., perpendicular) to the
surfaceat that point. Usually designated by the Greek
symbol a (apha).

Indication

Thesignal displayed on the screen signifying the
presence of asound wave reflector in the part being
tested.

Indication (Defect) Level

The number of decibels of calibrated gain which must
be set on theinstrument to bring theindication (defect)
echo signal to peak at the reference line on the screen.

Initial Pulse (IP)

The pulse of electrical energy sent by the pulser to the
transducer.

Leg

Inanglebeamtesting, the path the shear wavetravelsin
astraight line before being reflected by the opposite
surface of the material being tested.

Linearity, Vertical or
Amplitude

The characterigtics of an ultrasonic test system
indicating its ability to respond in a proportional
manner to arange of echo amplitudes produced by
specified reflectors.

Linearity, Horizontal or
Distance

The characterigtics of an ultrasonic test system
indicating its ability to respond in a proportional
manner to arange of echo signals, produced by
specified reflectors, variableintime, usually aseriesof
multiple back reflections.

Longitudina Wave

M ode of wave propagation characterized by particle
movement parallel to the direction of wave travel.
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Term Definition

Main Bang Slang term used to describe the I nitial Pulse Voltage.

M ode Conversion Changing a portion of a sound beam’senergy into a
wave of adifferent mode dueto refraction at incident
angles other than zero degrees. INNDT thisusually
involves conversion of longitudinal wavesinto shear
waves or surfacewaves.

Peaking Up Maximizing the height of any indication displayed on
the CRT screen by positioning the main axis of the
sound beam directly over thereflector.

Penetration Theability of thetest systemto overcomematerial loss

attenuation; i.e., the ability of the sound beam to by-
pass small reflectors such as grain boundaries and
porosity in the specimen.

Piezoel ectric Elements

A family of elements (such aslead metaniobate,
quartz, lithium sulfate) that possessthe characteristic
ability to produce @) A voltage differential acrosstheir
faces when deformed by an externally applied
mechanical force and b) A changein their own
physical configuration (dimensions) when an external
voltage isapplied to them.

Probe

Another name for transducer or search unit

Pulse Repetition Rate or
Pulse Repetition Frequency

The frequency with which the clock circuit sendsits
trigger pulsesto the sweep generator and the
transmitter, usually quoted in terms of pul ses per
second (pps).

Range

Thedistancerepresented by the entire horizontal CRT
screen display.

Receiver

That circuit of aflaw detector that receives both the
initial pulse voltage from the transmitter and the
returning echoes (as voltages) from the transducer. By
passing these incoming signalsthrough certain
subcircuits, the signals arerectified, filtered and
amplified with the results send to the screen for

display.

Reference Echo

The echo from areference reflector.

ReferenceLevel

The number of decibels of calibrated gain which must
be set on theinstrument to bring the referencereflector
signal to peak at the referenceline on the screen.
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Term

Definition

ReferenceLine

A predetermined horizontal line (usually dictated by
specifications) on the screen representing some
percentage of total screen height (e.g., 40%), at which
reference echoes and indication echoes are compared.

Reference Reflector

A reflector of known size (geometry) at aknown
distance, such asaflat-bottom hole.

Refraction, Angle of

Theangle of sound reflection in the wedgewhichis
equal totheangleof incidence (alsointhewedge.) The
angleof reflectanceismeasured from the normal to the
reflected sound beam.

Registration

The minimum detectableflaw size.

Reject (Control)

Also known as suppression, it limitstheinput
sengitivity of theamplifier in thereceiver. “ Grass’ or
scattering noise can be reduced or eliminated from the
screen by itsuse. On most analog instrumentsit al so
destroysthe vertical linearity relationship between
echo heights.

Resolution

Theability of the test system (instrument and
transducer) to distinguish reflectors at slightly
different depths.

Scanning Level

The number of dB’s of calibrated gain abovethe
referencelevel added to insure seeing potentially
significant reflectors at the end of the V-pathin aweld
inspection.

Second Critical Angle

The minimum incident anglein thefirst medium at
which the refracted shear wave leaves the body of the
test specimen.

Sensitivity

Theability of the test system (instrument and
transducer) to detect agiven sizereflector at agiven
distance.

Signal-to-Noise Ratio

Theratio of amplitudes and indications from the
smallest defect considered significant and those
caused by random factors, such asgrain scattering or
instrument noise.

Single Element Probe

A probe containing only one piezoelectric element,
which isused to both transmit and receive sound.

Skip-Distance

In angle beam testing, the surface distance which
represents one V-path of sound in the material.
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Term

Definition

Sound Beam

The characterigtic shape of the ultrasonic wave sent
into the material.

Sound Path Distance

Thedistance from the transducer beam index point to
thereflector located in the specimen, measured along
the actual path that the sound travels. Sometimes
referred to as angul ar distance in angle beam testing.

Straight Beam Probe
(Normal Beam Probe)

A probewhich transmits the sound into the material
perpendicular to the entry surface.

Surface Wave

M ode of wave propagation characterized by an
elliptical movement of the particles (molecules) onthe
surface of the specimen asthe wavefront moves
forward, this movement penetrating the specimento a
depth of one wavelength.

Through Transmission

A test method in which the vibrations emitted by one
search unit are directed toward, and received by,
another search unit. The ratio between quantity of
vibration sent and received isameasure of the
integrity, or quality of the material being tested.

Time Varied Gain (TVG)

Circuit that automatically adjusts gain so that the echo
amplitude of agiven sizereflector isdisplayed at a
constant screen height regardless of the distanceto that
given sizereflector.

Transducer A devicethat transforms one form of energy into
another.

Transmitter Circuit of the flaw detector that sendstheinitial pulse
voltage to both the transducer and receiver.

Ultrasonic Of or relating to frequencies above the human audible
range; e.g., above 20,000 cycles/sec. (Hertz).

Ultrasonics Study of pressure waveswhich are of the same nature

as sound waves, but which have frequenciesabove the
human audible limit, i.e., above 20,000 cycles/sec.
(Hertz).
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Term Definition

V-Path Theangular distance sound travel s, measured fromthe
top surface of thematerial to the bottom, and reflecting
back up to thetop surface.

Vertical B Thelarger length (if rectangular) of the actual crystal.
The software will compute the“ affective length”
automatically.

Wavelength Thedistance between like points on successive

wavefronts; i.e., the distance between any two
successive particles of the oscillating medium that are
in the same phase. It is denoted by the Greek letter A
(lambda).
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PN

Figure75 RS232 Seria Cable/ PanametricsNDT Part# EP4/C-9FAT-6

214-767-09 214-653
ITT CANNON 236045 AMP #747951—1
MDSM—950—711—ye—1| HELX #EQZ60C0US5113

SIGNAL | PIN # WIRE COLOR PIN # SIGNAL
RX 2 RED 3 X
TX 3 ORANGE . RX
DTR 4 YELLOW 6 DSR
RTN 5 FOIL/TINNED WIRE /SHELL 5 RTM
DSR g BLUE 4 DTR

Figure76 RS232 Serial CableWireRun List
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Figure77 Parallel Port Cable/ PanametricsNDT Part# EP4/C-25PRL -6

WIRE RUN LIST
214-767—15 214—773
ITT CANMON # 236—054 AMP #747956—1
MDSM—155C—Z11—vS—1| ALPHA WIRE #3470,15C
SIGN AL PIN # WIRE COLOR FIN # SIGN AL
STE—OQUT 1 BLACK 10 NACK
DO 2 RED 2 Do
D1 3 WHITE 3 o1
D2 4 GREEN 4 D2
D3 5 ORANGE 5 D3
D4 5 BLUE & C4
D5 7 BROWN 7 D5
D6 G TELLOW 5 D6
D7 4 WIOLET o D7
STE—IN 10 GRAY 1 nSTRB
PORT IM,/OUT 13 FINK 14 HOST BUSY
GND 14 DRAIM /SHELL 11 BUSY
12 FAPER END
18 GMD
19 CGHD
24 GMD
21 GND
22 GMND
23 GO
24 GMD
25 GHD
+EY 15 RED /BLACK 15 nERROR
13 SELECT

Figure78 Parallel Port Cable Wire RunList




Part # 910-220D

Appendix D — Cable Diagrams

Figure79 VGA Adapter Cable / PanametricsNDT Part# EP4/C-15V GA-6

15 PIN
RECEPTACLE
0-SUB-HD

WIRE RUMN LIST
“ zgl‘;_fghi 5 SHIELDED GABLE 1 521333,3.; HD
PIN & HELIX COMMNECTOR
WIRE COLOR PIM
1 RED 1
2 ORAMGE o
3 YELLOW 3
4 FREEM 13
a BLUE 14
8 COPBER MSELL 10,5,6.7.8

Figure80 VGA Adapter CableWireRun List
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ITT CARNON #MDS-3
CDNTACTREEIMP FEMALE

—PIN 9

N £

Figure81 Printer Cable (for DPU-414 Portable Seria Printer) / PanametricsNDT
Part# EP4/PR-Cable

WIRE RUN LIST

ITT CAMMON #
MISH-95C—-711-y/5—1 | HELDX #E026CO0S51L3 AMP 8 Z05204-4
SIGMAL | PIN # WIFE COLOR PIN # SIGNAL
R¥ 7 RED NC
T 3 ORANGE 3 Ry
ITF 4 YELLOW NC
RTHN i FOIL/TINNED WIRE 3 RTH
ISR 6 BLIE A PRNT READY

Figure82 Printer Cable (for DPU-414 Portable Serial Printer) WireRun List
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Part Description
EP4-BUE-E Epoch 4 Flaw Detector with ELD Screen
EP4-BUE-L Epoch 4 Flaw Detector with LCD Screen
Table1l0  EPOCH 4 Ultrasonic Flaw Detector
Part Description
EP4/BAT NiMH Battery
EP4/MCA-X Mini Charger Adapter (“X" = Power Cord Configuration)
EP4/CAL-NIST NIST Calibration Certificate
EP4/MAN Instruction Manual
EP4/TC Plastic Transport Case
EP4/PS Stainless Steel Pipe Stand
EP4/HS Hand Strap
Table1ll  ItemsIncluded with the EPOCH 4 (Spares can be purchased)
Part Description
EP4/DAC DAC (Distance Amplitude Correction)
EP4/TVG TVG (Time Varied Gain)
EP4/DACITVG DAC and TV G Combination
EP4A/MEM Expanded Memory
EP4/LPRF Low PRF (30H2)
EP4/CSC CSC (Curved Surface Correction)
EP4/1G Interface Gate
EP4/SPOTWELD Spotweld
EP4/FG Floating Gate
EP4/BSCAN BSCAN
Table1l2  Instrument Software Options
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Part Description
EP4/DGS/AVG DGSAVG
Table1l2  Ingtrument Software Options (Continued)
Part Description
EP4/IP-KIT EPOCH 4 Interface Program
(includes EP4/IP, EP4-IPIMAN and EP4/C-9FAT-6)
EP4/IP EPOCH 4 Interface Program (software only)
EP4/IP-MAN EPOCH 4 Interface Program Manual
EP4/C-9FAT-6 EPOCH 4 RS232 Serial Cable

Table1l3  PC Interface Program and Accessories

Part Description

EP4/SC Shipping Case

EP4/BAT-AA Alkaline Battery Pack (includes 10 AA cells)

EP4/EC Externa Stand-Alone Charger (base only-requires EPOCH 4
charger)

EP4/RPC Rubber Protective Carrying Case (includes EP4/SS and EP4/
CH)

EP4/SS Sunshade for Rubber Protective Case

EP4/CH Chest Harnessfor Rubber Protective Case

EP4/PR Printer: 110-120V, Seiko DPU-414 (Includes EP4/PR-
CABLE)

EP4/PRE Printer: 230-240V, Seiko DPU-414 (includes EP4/PR-

CABLE)

EP4/PR-CABLE

Printer Cable for EP4/PR and EP4/PRE

EP4/PP Printer Paper (5 Rolls)
EP4/DP-E EL D Screen Protective Cover (Qty. 10)
EP4/DP-L LCD Screen Protective Cover (Qty. 10)
EP4/C-15VGA-6 | VGA Cable(6.0ft.)

Table1l4  Optiona Hardware Accessories
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Part

Description

EP4/C-25PRL-6

Parallel Port Cable (25 pinto 25 pin)

Table1l4  Optiona Hardware Accessories (Continued)
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Index

A

AA alkaline battery 21, 43
AC line power 19
Activelinactive software options 97
Adjusting
Pulser Receiver 45
system sensitivity 45
Advanced user 39
filter 39
save D 41
X-value 39
zero offset 39
Alarm condition storage 68
Alphanumeric keypad 87-88
Analog out 38
Angle beam transducer
locating flaws 62—63
AUTO-80% feature 4547
Auto-Freeze 133-136
AWS 130-133
calculating A and C values
132-133
operating 131-132
overview 130-131
scanning gain 132

B

Basic operations 23
Batteries
AA akaline 21
charging 20-21
cycling charge 21
Nickel Metal Hydride 19
operating time 20
replacing 20
Battery power 19
Beam Index Point
locating 79-80
Beep 42
BIP
locating 79-80

B-Scan 105117

Bi-Directional mode 107-108

B-Scan mode 106-107

depth and distance traveled 114

Echo-to-Echo detection 116-117

Floating Gate 115-116

Manual mode 109-110

minimum depth alarm 114-115

operating 112-114

Save A-Scan function 111-112

saving 117

Scan Setup menu 110111

scan speed dlarm 115

start coordinate 111

Uni-Directional mode 108-109

viewing and recalling stored
B-Scans 117

C

Cable diagrams 151
Calibrating 69-70
angle beam transducer 78-79
delay line transducer 73-75
distance 81-83
dual element transducer 7578
sengitivity 83-84
straight beam transducer 7072
Calibrations, quick recall
recalling 92
saving 92
Calibrations, transducer
recalling 90-91
Clock 38
Curved surface correction 127

D

DAC 98
drawing curves 98-100
exiting 101
JIS Z3060 curves 100
recalling 101
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saving 101
setting alarms 101
Damping 49
Datalogger storage capacity 85-86
DGS 130
Display 34
flags and markers 36
full screen A-scan 34-35
split screen 35
Distance Amplitude Correction 98
drawing curves 98-100
exiting 101
JI'S Z3060 curves 100
recalling 101
saving 101
setting alarms 101
Documentation
related documentation 18
revision history 18
sending comments 18
typographic conventions 17

E

Echo-to-Echo thickness readings
6162
Editable parameters 31-33
ELD screen adjustment 23-24
EPOCH 4

audience 16

product description 15
Expanded memory 126

F

File
clearing 93
creating 8889
deleteing 94
editing 93
exiting edit function 94
inserting 93
swaping locations 94
Filled live 43
Filled peak 43

Filter 39

Flags 36

Floating gate 124
-12db mode 125
-6dB mode 125
activating 124-125
alarms 126

G

Gain reference level 47
Gate alarms
alarm condition storage 68
minimum depth alarm 67
minimum depth alarm in
the Echo-to-Echo
measurement mode 68
minimum depth alarm with a
single gate 67
negative logic alarm 66
positive logic alarm 67
threshold alarms 6667
Gates
positioning gate 1 59
positioning gate 2 59
Glossary 143
Grid 42

ID codes
clearing 95
creating 88-89
deleting 95
editing 94
incrementing 90
Interface gate 120
activating 120
aarms 121
commands 122-123
Echo-to-Echo mode 121
positioning 121
standard mode 121
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J

JIS 23060 DAC Curves 100

K

Key, datalogger
alphaentry 30

alphanumeric entry 31

database edit 30

ID entry 30

memo entry 30
move cursor left 29

move cursor right 30

number entry 30
open datalogger 29
Key, main
calibration 29
contrast 29
depth/% amp 29
display 28
Echo-to-Echo 29
enter 24, 27
filter 28
freeze 27
gate 1 27
gate 1 alarm 27
gate 2 27
gate 2 larm 28
peak hold 28
peak mem 28
print data 28
pulser 28
reference level 27
save thick 27
save wave 27
sensitivity 26
Keypad 24
English 25
functions 25
international 26
lock 43

L
Language 37

L CD screen adjustment 23-24

M

Markers 36
Measuring signal amplitude 63-64
Memory
expanded 126
screen 8687
Memos
creating 92-93
Minimum depth alarm 67
Echo-to-Echo measurement
mode 68
single gate 67

N

Narrowband filters
advanced user mode 51-52
standard user mode 50-51
Nickel Metal Hydride 19

P

Parameters 37
Partslist 155
Peak hold 56
Peak memory 55-56
Power supply
AC line power 19
battery power 19
operating 19
operating time 20
Powering-up 23
Preface 15
PRF 104
activating 104
exiting 104
Printing 95-96
Pulse Repetition Frequency 104
activating 104
exiting 104
Pulser energy 49
Pulser frequency selection 52-53
Pulser key 48
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Pulser type selection 52

Q

Quick recall calibrations
recalling 92
saving 92

R

Refracted angle (beta)
verifying 80-81

Reject 55

RS232 setup 41-42

S

Save D 41
Scanning gain 47
Screen freeze 56-57
Signal amplitude
measuring 63-64
Sound velocities 141
Special waveform functions 55
Specifications 137
Spotweld 117
activating 118
datalogger storage 119-120
switchable overlays 118-119
Switchable overlays 118-119

T

Test mode 50
Thickness readings 6061
saving 89-90
Threshold alarms 6667
Time Varied Gain 101
activating 102-103
calibrating 102-103
exiting 103
recalling 103
saving 103

Time-of-Flight (TOF) mode 64-65

TOF mode 64-65
Transducer calibrations
recalling 90-91

TVG 101
activating 102-103
calibrating 102-103
exiting 103
recalling 103
saving 103
Typographic conventions 17

U
Units of measurement 38

Vv
VGA output 42

\W

Warranty 3
Wave Analysis 127-129
activating 128-129
moving cursors 129
Waveform functions
peak hold 56
peak memory 55-56
reject 55
screen freeze 56-57
Waveform rectification 48
Waveforms
recalling 90-91
saving 89-90

X-Vaue 39

Z

Zero offset 39
Zoom 65-66
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PanametricsNDT isalwaysinterested inimproving its documentation. Please complete
this questionnaire and return your responsesto:

PanametricsNDT
info@panametrics-NDT.com

Thank you for helping usimprove our documentation!

Note: The following questionnaireis adapted from the “ Judging Form” from the
Boston Chapter, Society for Technical Communication, Technical
Publications Competition, and “ Revision Checklist” from John Lannon’s
Technical Writing, Seventh Edition (Addison Wesley Longman, 1997).

Document title:

Document number:

Documentation Usability Ratings

In the sectionsthat follow, please rate the usability of the document according to the
following rating system:

1-Foor Z-below Average o-Average 4-ADOoveAverage o-keXxcellent

Audienceand purpose

Isthe purpose of thismanual clearly stated? 1 2 3 4 5
Doesthe document fulfill the purpose? 1 2 3 4 5
Isthe audience clearly defined? 1 2 3 4 5
Doesthe document meet the audience’ s needs? 1 2 3 4 5
Organization

Do theinstructionsfollow the exact sequence of steps? 1 2 3 4 5
Isthe organization appropriate and logical at all levels? 1 2 3 4 5
Are the headings specific and helpful ? 1 2 3 4 5
Isthe Table of Contents complete and useful ? 1 2 3 4 5
Istheindex comprehensive, easy touse, andcross-referenced? 1 2 3 4 5
Content

Do explanations enable readers to understand what to do? 1 2 3 4 5
Do notes, cautions, or warnings appear whenever needed,

in the appropriate place? 1 2 3 4

Iseverything accurate?
Are the main points properly stressed? 1




Arethere sufficient hel pful examples? 1 2 3 4

Writing and Editing

Isthereading level appropriateto the audience? 1 2 3 4
Arethetone and style appropriate for the purposeand audience? 1 2 3 4
Isterminology consistent? 1 2 3 4
Are grammar, syntax, spelling, and punctuation correct? 1 2 3 4
[llustrations

Dotheillugtrations contribute to the usefulness of thedocument?1 2 3 4
Aretheillustrations effectively integrated into the text? 1
Aretheillustrationsclearly labelled? 1

L ayout and Design

Isthelayout effectivefor the audience and purpose? 1

Isthe overall design consistent and coherent? 1 2 3 4
Overall Document 1 2 3 4

Additional Comments

Which topics are not covered that you would like to see covered in the next revision?
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