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1 Overview

1.1 Introduction

TheTracerlll-SD andrracerlV-SDuseSilicon Drift Detecto(SDD technology for dramatically improved speed and
sensitivity.The technologys based orenergy dispersiviX-Ray fluorescencdEKRFand uses an-Xay tubeas its
excitation source. Bruker's proprietary SDD, previously only available in large laboratory analyzers, offers
unprecedented resolution and counates.

The Tracer HV" may use @ulk Rhenium (Re), Rhodium (Rh) or Silver (Ag) target, depending on configuration
required by thepurchaser. Thigistrument contains a highesolution, Peltier cooled, Silicon PIN-PEN) diode
detector.

TheTracerseries ardully field portable analyarswith an integrated Personal Digital Assistant (PDA) computer.
The removable PDA provides the user interface for operating the instrument and contaiBsutkerSlanalytical
program. This program enables the user to select analytical modes, viewesmaw save data. The display is a
320%x240 pixel color touch screen (THRAat can be operated with either a fiyertip or the stylus provided.

The instrument is factory calibratebased ora customer ordered configuratianOriginally designed as a hdn
held device, théracerseriesmakes no compromises in the labVhen placed in the vertical stapid becomes a
powerful benchtop analysis tool. Couple this configuration with a PC or notebook computer aniddberseries
instrumentbecomes a trulyersatile mobile laboratory.

The advent oSDD technology has reducednd in most cases eliminatexthe need for vacuum or helium
flushing during light element analysis. With couates in excessf 100,000cps, theTracerSDcan generate the
statigics necessaryfor detecting trace concentrations of the lightedements, including magnesiuni.he optional
vacuum pump removes the dir the gap between the sample and the detector, furthewprovingdetection limits

030.0002.2.1 Page5 of 59
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2 Radiation Safety Requirements

2.1 What is Radiation?

Abasic understanding of radiatiazharacteristicss necessary to prevent inadvertent andnecessary radiation
exposure toTracerusers an persons nearby. The concepts illustrated in this section of the manual have be
simplified to give an essentipicture of what radiation is and how it applies to operators of TracerXRF
Analyzer.

The termradiationis used with all forms of enerdg.g.,light, Xrays radar, microwaves which can be expressed
as particles or wavegdowever, ligh levels of ionizing radiatioavhich haghe potential to damage and/or alter
the chemical structure of cellsmay pose a danger to living tissuesulting in various levels of iliness, from mild to
severe This sectioidentifiesthe exposure levels associated with this equipment.

2.2 Terminology
ALARAG! & t2¢ a NBlFazylofe | OKASAK®BE 24 I8MBsar&tmm@mion G KS
using the factors of timeajistance, and shielding.

Backscatter TheTracergenerates spectral data by analyzing the specific secondeay ehergies that travel
from the sample under test to the detector. This is referred to as backscatter. Althoudmaberis specifically
designed to limit excess backscattérere is always the possibility that a small amount -e&Xradiationmay
scatter beyond the detector in the direction of the operator. To ensure safe operatidrecytstem, it is vital that
the operator understands the radiation field. The radiation profiles providedemext sectiorillustrate the
radiation field intensity for th&racer series

&. WARNING: Operators should carefully study radiation profilestp using theTracer series

Countrate ¢ When a material is analyzed, it is bombarded witta)Xradiation. As a result, characteristicays
are emitted from the material and counted by the detector. Corate is the rate at which these characistic %
rays are detected, counted, and ultimately quantified.

lonizingRadiation¢ Not all radiationis inherently dangerous(g, the heat and light from an incandescent blb

LINI

However, heionizing radiatiorS YA (1 1 SR FNBY & NI BNRF O&A by b WiScNibnize8 R T NB Y

matter as it passes through inay pose a danger to living tisshg altering the chemical structure of cells, causing
damage that can result in various levels of iliness, froifd to severe. Fathe purpose of this manual, radiation
refers to invisible waves or particlesiohizingenergyemitted from Xray tubes.

Radiation Scatter Radiation scatter is produced whenever an absorbing material is directly irradiated from a
nearby source.The atoms within the material become temporarily excited, produckngysbefore becoming
stable again.This process, calledray fluorescence (XRF), is the principle of operation oflilaeer

X-Ray¢ X-raysare highenergy photonghat can ionize matter by knocking electrons out of orbit around the nuclei
of atoms. When this occurthe matter through which the original-bays passed produces additionatays

030.0002.2.1 Page6 of 59
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Thesenewly createdX-rays are detected andugntified by theTracer series instrumenformingthe basis of Xay
Fluorescence.

2.3 Radiation from theTracer Series
Instrument
53*
Xraysare emitted at a 53° incideranglefrom the examination
gAYyR2¢ (2 GKS dzZaSNEQ STl ol 3 . = SNBRQ LJ
shown inFigurel. From this position, the concentration ofr¥ys ?N.G‘I'G!'."é‘n'v"‘%m“
i i i LB NOT SRR MY St OF 40U TO TIRBAN
is at its highest level. o, ‘? o
Although the Xray beam exits the aperture at an angle, it is not a - e =
focused beam. Everything forward the nose will be radiated to
some level. DO NOT point the analyzer at people during i
measurement when the red-iay lamp is on. DO NOT expose an :
part of the body to thebeam. Figurel Emission of Xays from the
aperture

A“ WARNING: High intensityrXyd Do not expose any part of body to the

beam!

2.4 Radiation Profile

The radiatiorprofile of theTracerSDshown inFigure2 reflects the conditions during normabperationfor

instruments in the Tracer SerieBhese readings show the radiation background around the instrument in all
directions. These values were obtained using a Bicron® Low Energy Micro Rem ion chamber and indicate that the
dose rateat 10 cm from any accessible surface was lower than 5.0 uSv/hr (less than 500 prem/hr).

N
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/ !
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Figure2 RadiationProfile of theTracerSD
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Tablel*
Reading Reading
A bkgnd G bkgnd
B bkgnd H bkgnd
C bkgnd I bkgnd
D bkgnd J bkgnd
E bkgnd K bkgnd
F bkgnd L bkgnd

40kV @ 20pA with Duplex 2205

Sample

Table2*
Reading Reading
A 25 yrem/hr G bkgnd
B bkgnd H bkgnd
C bkgnd I bkgnd
D bkgnd J bkgnd
E bkgnd K 10 prem/hr
F bkgnd L bkgnd

15kV @ 60pA with Al2024 Sample

*Dose rates for th@racerSDnormal operation configuration. All other locations on side, top, bottom and back of tl
analyzer are background (bkgnd). Readiraeh with a Bicro Model RSGOE low energy ion chamber survey
instrument. Reference distances were measured from the effective center of the detector to the surface of the ar
The indicated readings were the maximum noted for the distances and locations. Each vesgliaken over a ore

minute period with the analyzer operating at its respective settings.

Tablel shows the results at 4kV and 2QUA (the maximum voltage at the highest current available at that
voltage) with the titanium/duminum filter in place.Table2 shows the results at 16V and 6(QuA without a filter.

2.5 Safety Design

NOTEThe Hine of the silver target in the-day tube produces-Kaysof ~3keV. This accounts for the higher emissiohen t
open beam without the Ti/Al filter in place. Dose rates will vary based on current, energy, sample, target, caliimdator

windows.

TheTracerseries XRF analyzers employ a miniaturayXube, instead ofadioactivematerial to generate the X
rays The general construction and the safety features described in this manual are the same for allwiitbitels
the series

2.5.1 Agency Approvals

TheTracer series instrumentasdesigned to conform to ANSI N43&fetyrequirements for cabinet

(i.e.,closed beam) Xayssystems, with the exception of providing a totally enclosed beam. To prevent the

operator fromdirect exposureo the open Xray beam, extensive safety circuit requiremeriteludng

switches and faitafe lampshave been incorporated.

TheTracerseries analyzers were tested by TBUD against safety requirements of IEC 6100 & { | TS

Requirements for Electrical Equipment for Measurement, Control, and LaboratoryRes¢t General

w S |j dzA NB Y STyateiSDpassed ¢hK iSnizing radiatideakage requirement§ EC 61014, Section
12.2.7) of < 1 pSv/hr (< 0.1 mrem/hr) at 160m. Havingassed all of the safety requirements, the device
was awardedhe cTUVus license, CB Global Scheme, and the general CE Tiegrlisense requires periodic
production audits by TUV SUBee theTracer series instrumerBafetyFeaturessection(below)for

w

e
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discussiorof the high level of protectioroffered the operaor by use ofwvarning lamps, faitafe features, and
productlabeling

TheTracer series instrumer@mploys a miniature -Xay tube operated with an acceleration voltage range of
10 to 40 kilovolts (kV) and an anode current range of 0.05 to 60 micro arAps(tfie maximum higholtage
available at 6QuA is 15V). In some cases, allowable ranges foay<tube voltage and current masaryto
comply with local regulations. The tube targeeither rhodium (Rh)r silver (Ag)depending on instrument
model

The Xray tube and hightvoltage (HV) power supply are sealed in a flilldd assembly. The-bay tube is
shielded by a variety of materiails orderto minimize any stray-¥ay radiation The assembly is mounted in
the XRmousing The XRF housing is closed
using tampesproof fasteners.

Vacuum Port

Power

Communications

2.5.2 SafetyFeatures

TheTracer series instrumeti$ designed with
an elaborate faisafesafety systenthat
preventsinadvertent operation of the
analyzer. The primary safety system consists
of a keyed or pusibutton switch, two
operationally dependent LED indicator lamps
a manual puskbutton trigger, a minimum
backscatter detection monitor, and an
infrared proximity sensor to verify the
presence of a test sample. The function of (ndicatas powei

Yellow Lamp Red Lamp

(indicates X-rays)

each of theTracer series instrumersafety Figure3 TypicalControl Panel fofTracerSeries
features is described below:

Primary PowerSwitch

A keyedmain-power switch Figure3) controls power to all amponents. Thé&eymustbe turnedbefore
any other actions can be initiated=or security, the key should be removed when the unit is not in use.

Yellow Power Indicator Lamp

When the switch isictivated the yellow lampigure3) illuminates, indicating that the instrument is
powered. The lamp incorporates redundant LED elements for increased reliafility redundant LED
segmentssafeguard thaif either of the LED elements fails, generation eb¥sis disabéd. If the

instrument microprocessors detect a malfunction in the instrument, the yellow lamp flashes to alert the
user.

Password Protection

Once theBrukerSJIprogram is initialized, the user is prompted to enter a password. The analyzer will
neither operate nor generate Xayswithout the password being entered

030.0002.2.1 Page9 of 59
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Software Xray Radiation Warning

When starting the PDA software, a splash screen displaying a black and yeHgwadiationwarning

symbol ‘x‘) and a text waring are displayed. No user input is accepted during theet®nds that the
warning is displayed.

Infrared (IR) Proximity Sensor

The IR proximity sensor is used to confirm that an object is within physical range of the examination
window. The sensor i®tated in the instrument nosepiece near the examination window openifithe
nosepiece is separatddom the sample by a distance greater than@é (~1.5incheg, the IR proximity
sensor willdiscontinuex-ray generation.Because reflectivity of samgkurfaces varyhe exact distance
is dependent on the sample material being testettl may vary dramatically

Removable Filter Interlockoptional on Tracerlll-SDand Tracer |HV+

If the brass filter cap is removed or improperly installeglayscannot be producedAlthough optional,
this may be requiredepending on local regulations

Operator Trigger Interlock

If theR S @ As@&yxHicuit has been satisfigdraysare generated when tharigger-style switch is

pulled. The switch is sprinipaded and must beontinuously squeezeduring measurements. If the

switch is inadvertently released, the spring mechanism will return the switch to its idle position and stop
X-ray generation.

Minimum Backscatter Detection

The countrate is cotinuouslymonitored during each measurement. If the couate drops below the
allowable thresholdas it would be in the absence of a sanj)ptle safety circuit will shut down the high
voltage supply ad filament generator, further minimizing potential exposure.

Red Xray Indicator Lamp

When the trigger is pulled and the infrared sensor is engaged, the red kiguré3) will illuminate,
indicating the generation of-Kays The lamp incorporates redundant LED elements for increased
reliability. If either of the red LED elements fails;ays cannot be generated.

X-ray Enunciator{optional)

When the trigger is activated, an audible alarm will alert the operatat those nearby to thpotential
for exposure.

Operator TimeOut

If the analyzeremains idlefor a period greater thari0 minutes, the program will require the operator to
log back in.Upon login, he previous session will be restored.

2.5.3 Safety Warning abels

TheTracer series instrumeritas safetywarning labeldo alert the user and/or identify the functions of the
controls. These labels ailtustrated in Figure 4 Additionally, the radiatiotrefoil is located on thdabel

030.0002.2.1 PagelOof 59
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adjacent to the power switch. Both the vacuwvindow label and the clipn window protectorare
embossed with warning signs.

I Y ydzF I O lisiehaBniéd wderltde anély&er housing near the handlEhe contents of this label
may vary with local regulatory requirements.

et “ CAUTION 4

D T EXPOSE ANY PART
O omy o RADIATION GENERATING MACHINE

For safe operation, see User Manual

The receipt, possession, use, and transfer of this device
are subject to registration as required by the users' state,

? CAUTION .i‘ B MODEL: TRACER SD (€ &N

THIS EQUIPMENT PRODUCES X-RAYS WHEN ENERGIZED |, . ., PR TV
'._M_Tﬂ' EE OPERATED BY AUTHORIZED PERSOMMNEL OMLY ./ | This device contains a 40 kV, 60uA X-ray tube. € us

.'-...-

In case of emergency, service, or repair contact;
BRUKER AXS Handheld, Inc, +1 (508) 783-9850
415 North Quay St,, Ste, 1, Kennewick, WA 99338 USA
® & o DC 15V, 3A MAX o=
F 3 Thix label shall be maintained on the device in legible condition

HIGH INTENSITY X-RAYS
DO MOT EXPOSE ANY PART OF BODY TO THE BEAM.

e -

Figure4 Assorted Warning Labels found on tigacer series instrument

2.6 Usingthe Tracer Series Insiment Safely

When theTracer series instrumer$ used properly, Xay radiationfrom instrument poses no potential for harm
to the user or others. A properly trained user will use Thracer series instrumerih a manner that eliminate or
minimizes the risk of unnecessary exposure 4@yradiation.

Safe use of any XRF device is based on the principles of:
Time¢ managing the amount of time during whichraysare being produced by the instrument

Distancec keeping alLJr NIia 2F G KS dza SN A -ray réddcing nbse ad phissithieintinggy ¥ NR Y § |
the analyzer away from others, and keeping others away from the instrument during use

Shieldingg ensuring that theTracer series instrumerig mechanically intact ahsound, and using the shielded
sample cup accessory when measuring physically small or unknown samples thatlfoighinnecessary X
ray radiationto escape.

2t 80GAGSt s (KS&S LINI AdwasrdasonablyBe A5y AbgREGSafSfractie ibIK NI & &
further discussed during user training.

030.0002.2.1 Pagellof 59
Radiation Safety Requirements



Tracer Series User Guide

2.6.1 Radiation Safety Tips

Operators should follow minimum safety requirements discussed below. When handled properly, the
amount of radiationexposue received from the analyzer will be negligible.

e Do not allow anyone other than trained and
certified personnel to operate the analyzer.

e Be aware of the direction that the-baystravel
when the red lamp is on and avoid placing any pal
of your body (especially the eyes or hands) near tt
examination area during measurement (refer to
Figure6 and Figure7).

When usig the benchop configuration obtain a sample
large enough to cover both the alyaer window and the IR =
sensor. The operator should never defeat the IR sensor in Figure5 DONOT use hands to hold
order to bypass this part of the safety circuidefeating sample!

this safety feature could result in unnecessary exposure of

the operator. If a sample is not sufficient to cover both the examination window and the IR sensor, then the
optional safety shield accessory should be used for testing that sample.

WARNINGNoone but the operator(s) should be allowed to be closer théeet(1 mete)) from the analyzer
during measurement, particularly the beam port. Ignoring this warning could result in unnecessary expos

N

Figure6 Safeuse of theTracer series Figure7 Keep Clear of Examination
instrument Area

2.6.2 Low Density Samples

Lowdensity(LD)materials such as plastic, wood, soil, paper ceramic will not attenuate higher energy
X-rays as efficietly as highdensity materials, such as metal alloyEhiscreates a greater amount of
scattered radiation, which can cause a higher dose rate if the operator continuously measures LD materials

030.0002.2.1 Pagel2of 59
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for an extended period!f LD sampleare measuredrequently, the use of ebenchtop standis
recommendedo minimize scattered radiationlf the LD samples are small enough, the Small Sample Safety
Shield is adequate.

WARNING Never hold a sample to the window for analysis by hdfigu(e5). Hold the window to the sample. The
od infrared (IR) sensor located on the nose is designed to prevent the emissimysinthe absence of an object.
a

A WARNING Pregnant women who use thigacer series instruemt should be aware that improper handling or improper

instrument could result in radiatioexposure.
a

IMPORTANT Wear an appropriate dosimeter if required by a regulatory agency when operating the analyzer.

IMPORTANT The operator is responsible for the security of the analyzer. When in use, the device should be in the
operator's possession at all times (i.e. either in direct sight or a secure area). The key (if equipped) should imoaibe
unattended analyzer. Ways store the instrument in a secure location when not in use; also store the key in a locatic
separate from the analyzer to avoid unauthorized use.

IMPORTANT During transport to and from the field, store the instrument in a cool, dry locatiom(ites trunk of a car
rather than in the back seat).

2.7 Positioning

Always place the analyzer on the sample, or when testing small parts, plaGesiter series instrumetin the
stand and place the sample onto the nose of #malyzer. When testing very small samples, theeSmall Sample
Safety Shieldnd keep a safe distance from the nosepiece of the analyzer windgsére being generated.

2.7.1 Thin or Light Element Samples

A less obvious risk of excess radiation
exposure occurs when testing thin samples.
Part of the radiation coming from therdy

Table3 Material thickness vs.
Transmission of Energy

. . L Aluminum Sheet Iron Sheet
tube is sufficiently higin energy to penetrate
. . . . Thickness Thickness
thin samples, especially if the sample is i i
p p \ p (mm) Intensity (mm) Intensity

O2YLR2 aSRSKRIF @it A@AKIG 2 Vo S
elements.Table3 illustrates relative
intensities after the radiation has passed 1 46% 0.1 23%
through aluminum and iron sheets of various

100% 0.0 100%

2 26% 0.2 9%
thicknesses (the tube is operated at W@ and . .
is filtered by a 1.2/m thick abminum sheet 3 15t 03 Ao
inside the instrument). When testing thin 4 11% 0.4 2.1%
samples, use of the radiation safety shield is 5 7.5% 05 1.1%
recommended.

10 1.5% 1.0 0.08%
An aluminum sample must be quite thick
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before it absorbs a substantial amount of the radiati@rhile iron provides much bier absorption. Ths
difference in transmissiodemonstrates whyneasuringsamples while holding them in your haigdan
unsafe practice

2.8 In Case of Emergency

If an analyzer is lost or stolen, notify the local law enforcement and remylatuthority as soon as possible. In the
event of an accident with, or damage to the analyzer, immediately turn off the device and retabadtery pack.

2.8.1 Minor Damage

If any hardware item appears to be damaged, even if the analyzerinsnagperable, immediately contact
Bruker Elementaat (800) 4666323 or (509) 783850 for assistance. Use of a damaged analyzer may lead to
unnecessary radiatioaxposure and/or inaccurate measurements.

2.8.2 Major Damage

If the analyzer isexverely damaged, immediately stop using instrument, conBratker Elementaht
(800)466-5323 or (509) 783850 and notify the appropriate regulatory agency in your state or country.
Ensure that personnel near the device are not exposed to unshieldagisthat may be generated (i.gif
the safety logic circuit has been damaged and is not functional). Immediate removallutthey pack whi
stop all Xray production.

2.8.3 Loss or Theft

Should an analyzer be lost or stolen, immediateltifgdhe appropriate regulatory agency in the state or
country in which the device was located. Additionally, immediately notify local law enforcement authorities
and Bruker Elementaht (800) 4666323 or (509) 783850

Take the following precautions tainimize the chance of loss or theft:

¢ Never leave the analyzer unattended when in use.

e When not in use, always keep the device in its shipping container and store it in a secyuaheas
a locked vehicle or cabinet.

e When not in use, keep the key sepse from the analyzer.

e Maintain records to keep track of all instruments owned, the operators assigned to use them, and the
locations they were used.

e Never share th&rukerSIprogram password with those not authorized to operate the analyzer.

2.9 License/Regisation Requirements
The owner/operator of &racer series instrumemhay be subject to license and/or registration with the

appropriate local agencyThe owner/operator should:

e Contact the appropriate regulatory agency where the analyzév be used regarding specific
requirements. In the U.S., this agency is generally the State Health Department.
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e Never remove labels from the analyzer.
e Comply with all instructions and labels provided with the device.
e Store the analyzer in a safe plachexe it is unlikely to be stolen or removed accidentally.

e Maintain records of the storage, removal, and transport of the analykaiow its whereabouts at all
times.

e a2yAG2NI 2LISNI 12NARQ O2 Y L¥sk Hogidehy whérdirequied. ¥S dza S LINI O .
e Reprt to the local regulatory agency any damage to the shielding and any loss or theft of the analyzer.
e Only sell or transfer the analyzer to persons registered to receive it.

¢ Notify your regulatory agency upon the transfer or disposal of thayunit.

2.10 Transportation Requirements

An owner/operator of alracer series instrumembhay only transfer custody of the analyzer to authorized
(licensed/registered) individuals. However, the user must notify the regulatory agency of the destiStdte or
Province at least one week [typical] in advance of intent to transport and use the instrument in that locale. When
transferring control or ownership of the analyzer, the owner must verify that the recipient is authorized to receive
the analyze. No verification is required when returning it Byuker Elementalthe original manufacturer.

Check with your local regulatory agency prior to transporting or shipping an analyzer. For travel or shipment within

the U.S., there are no special DepartmehfTransportation (DOT) interstate travel and shipping regulations. All
oFGGSNASa YSSG GKS NBIdZANBYSyda 2F ndp/ Cw 2 mMTodPMyp F2NJ
using any available means. If the user is flying, it is recommendédhe device be checked through due to

possible concerns about therdy unit in the main cabin.

The owner is responsible for ensuring that all requirements of the local jurisdiction are folldwéue event that
the analyzeislost or stolenand to prevent inadvertent exposure of a member of the public, the key (if equipped)
should be maintained and shipped separately.
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3 Principal Components

infrared proximity
PDA Cradle sensor

e

Vacuum Port ) X
clip-on window
protector

examination
window

) =

/ Window Protector
Eyelet for Wrist or / \Trigger
Shoulder Strap

g Remote Control Port

Filter Screw, Tracer IllI-V+
and Tracer III-SD

Figure8 Profile ofthe TracerSeries Instrument

Vacuum Port P DA

Communications Power

Port Key Lock Z
x 2 ﬁ V4

Power Button

\ g - P\

—
Yellow Lamp Red Lamp j
(indicates power) (indicates X-rays) Reset Button

Sync Port
(use stylus to reset)

Figure9 Control Panel FigurelO iPAQ PDA
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LCD Display

Vacuum

Port

Power Switch

Battery
Cover

Slide Valve

0 L L

Power Jack

Exhaust Port

Figurell Bruker 3Wacuum Pumgor Tracer series instrument
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4 Setup

4.1 Power Sources

Each analyzer may be operated using either battery owoi@nal AC adapter. The batteries for tHeacer series
instrumentshould arrive fully charged. However, it will be necessafultp charge the PDA battery prior to using
the analyzer for the first time. In addition, Bruker recommends that the PDAllyechargd at the beginning of a
workdayto maximize battery duty cycle.

4.1.1 Analyzer Lf/

AnalyzerCharging the Main Batteries

To charge théattery pack, connect thé&on battery charger to
a 90240V AC wall outlet with the supplied AC cord. Connect tl
battery to the battery charger. A fully depleted battdakes
approximately 4 hours to chargd&kefer to themstructional flyer
included with the battery chargdor complete directions

A new, fully charged battery will power the analyzer4ao 8
hours, depending on usage.

Main Battery Removal/lnstallation

Each analyzer is supplied witkio Lrion batterypadks Turn the

analyzer off prior to removing the battery pack.
Insert Power
To remove a battery pack, push the lever on the hilthef SECK Hbrn
handle and pull downwarFigurel?). Insert a charged battery

into the handle until it saps into place. Do not force the battery
into the handle.Refer to the instructional flyer included in the

charger packaginfpr detailed instructions. Figurel2 External Pover

Location

External Power

To operate the analyzersingthe optional ACadapter, ensure that the analyzer is afid the battery is
removed. Connect the AC Adapter to aBmV AC wall outlet with the supplied cord. Connect the AC
adapter to the analyzer as shownkigurel2.
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4.1.2 PDA

Battery Power
During normal operation, the PDA will continually draw power from the main battery. A fully charged
PDA will only draw a small ilidenance charge, while a depleted PDA will consume significantly more
power due to inefficiencies in charging the device. Using a partially
charged or depleted PDA will significantly reduce the runtime of the
analyzer. Bruker recommends beginning eachkday with a fully
charged PDA.

Power Saving Features

The PDA is configured to shut itself off after 5 minutes of inactivity.
This feature reducgthe risk of unintentioml depletion ofthe PDA
battery. If the PDA is ever remed and used for purposes other than
those recommended in this manual, it is possible that the PDA batte
will need to be recharged externally to the analyzer.

In addition, if the PDA is ever hard reset, or the PDA battery
completely depleted, this powesaving feature will need to be +e
established by the user. See Troubleshootimdy PDA Battery is
Dead(page51). See also PDA documentation regarding power
management of the PDA.

Figurel3 Charging with
External Power Supply

Chargingthe Battery

To charge the PDA battery exhally, ensure that the PDA and
analyzer are powered offRemovehe PDA from the analyzand
connectit to the PDA AC adapter using the cords provided. ‘-r‘

The orange LED on the PDA will blink to indicate that the battery is
charging. The PDA may be extally charged by three different

methods: Figurel4 Charging on
the Cradle

External Power Connect the output of the walhounted iPAQ AC
adapter to the connector adapter, drthen to the bottom of the PDA
(Figurel3).

Sync Cradléoptional) and External Poweg Insert the PDA into the Sync Cradle. Connect the output of
the iPAQ, wallmount power supply to the back of the cradieiqurel4).

USB Charging Insert the PDA into the Sync Cradle. Refer to the iPAQ user manual for déis.
Charging is disabled by default and not recommended. When the battery is fully chdrgedED will
remain on.

@ NOTEFor more information on the PDA, please refer to the iPAQ user manual.

030.0002.2.1 Pagel9of 59
Setup



Tracer Series User Guide

o)
BRUKER
(>

4.1.3 Vacuum Pump

The vacuum pump includealith the Tracer series instrumei fully portable and may be operated from a
battery or an AC adapter.

Battery Installation and Removal

The vacuum pump uses nickel metal hydride (NiMH) batteries. Ensure that the vacmprigaoff and
the external power supply has been disconnected prior to removing the batteries. Rotaiferéee
battery compartment thumbscrews onguarter turn counterclockwse to remove the battery cover
(Figurelb). Disconnet at the white plastic connector and remove the battery from the compartment.

¢2 NBAyaalrftt GKS ol GGSNEEZ NBFGdGlIOK GKS gKAGS O02yyScC
battery back into the compartment. Replace the battery cover and terthree thumbscrews clockwise
to lock it in place. A fully charged battery will operate the vacuum pump for 2 to 4 hours.

UNIVERSAL Sha

Figurel5 Battery Removal Figurel6 Charging Pump Battery

Charging the Batteries

Disconnect and remove the battery from the vacuum pump. Move the charge rate switch on the charger
to 1.8A. Connect the charger to a-200AC outlet with the suplied power cord. Connect the charging

leads orthe battery pack to the charggfFigurel6). The orange LED on the charger indicates that the
battery is charging, and the green LED indicates that the charge is complete. The vacuum pump batteries
require 4 to 6 hours to rechargsompletely.

ExternalPower

To operate the vacuum pump with the AC adapter, ensure that the analyzer is off and remove the
batteries. Connect the power supply to &880V AC wall outlet with the supplied cord. Plug the DC
output of the supply into the peer jackon the face of the vacuum pumpAlthough the battery may be
connected while the pump is operating from the external power supply, the batteries will not charge
under these conditions
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4.1.4 Notes onBatteries

The analyzer and its accessories use migltippes of batteries in varying sizes, shapes, and chemistries.
Each battery type has been chosen for its functional characteristics.
Battery Chemistry

Both the analyzer and the PDA use Lithium loob)i batteries. This chemistry offers better
performance, longer life, and lighter weight than traditional NieKadmium (NiCd) batteries

Proper Care
To prolong the life of the batteries:

e Ensure that the ambient temperature during charging is betwé@fi to 115°F (+5°C and +450).

o |f the battery pa&s are to be stored for a prolonged period, the batteries should NOT be fully
charged before storage. Rather, keep the battery charged to about 30% to 50% and store at room
temperature. If the battery is not used for extended periods, recharge about pecgear to
prevent over discharge. This applies to both Lithium and NiMH batteries.

General Battery Warnings

¢ Do not disassemble, crush, or puncture a battery.

e Do not place a battery in fire or water.

e Do not charge a battgrexcept with the supplied charger.
e Do not short the battery terminals.

e Donot put batteries in the trash.

Disposal

Should any of the provided batteries reach their esfdife, contact local waste management regarding
disposal ad recycling programsBruker Elementaill always acceptisedbatteries fomits products. A
nominal shipping charge applies. If a battery fails to operate normally within the normal wapambd,

return it to Bruker Elementdior evaluation and diposal.

4.2 Physical Configurations

The analyzer may be configured as a hhett device or as a stationary, bentp instrument, depending on the
testing requirements. With analytical capabilities rivaling that of some laboratory instrumentatiofiyticer
series instruments anall-in-onetool, offering the performance of a bendbp XRF spectrometer along with the
portability and versatility of a handheld

4.2.1 Handheld

Handheld operation is most suitable for fietésting, allowingthe operator to remain mobile on the jekite
for maximum efficiency. Having featuresnmmon to many consumer portablessuch as a pistol grip and
trigger-style switch, full color display, and battery operatigthe Tracer series instrumerns a fuly portable,
handheld XRF solution. Follow these guidelines for safe, effective-helddoperation:

Know your surroundings Prior to taking a measurement, check the immediate work area for other
persons. Do not begin a measurement with anyone in fadrihe analyzer or in the beam path. Keep all
parts of the body away from the nose of the analyzer.
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Use the wrist strap; Always wear the included wrist strap when using the analyzer as aMeldddevice.

Avoid the Elementg Althoughresistantto moisture and dustthe deviceis not waterproof. Contact
Bruker Elementdior specific weather requirements. The operating temperature ranges fréfirto
122°F ¢10°Cto +50°C), and 25% to 95%umidity.

4.2.2 DesktopStand

For applications requiring a more static workspace, the analyzer may be conveniently configured to operate
as a desktop analyzer. Tlkisablesthe operator to bring small and/or odd shaped sampleshe instrument

for analysis. In addition, the ability to operate from either battery power or an AC source allows the analyzer
to remain portable while offering flexibility in the laboratory.

To set up the acrylic instrument stand, unfold it and tightka hylon thumbscrew to hold it in place. Lift the
shorter sideuntil the legs swing dowrandthen fit theminto the grooves in the base of the instrument

stand. Attach the PDA cradle to the Velcro dotor more convenient PDA viewing angut, the PDA can

be removed from the instrument cradle and mounted on the front of the instrument stand. Remove the PDA
from the analyzer PDA cradle and connect it to the analyzer with the null modem cable. Place the PDA in the
cradle on the instrumenstand Place the analyzer into the stand by aligning the grooves in the body and
handle and sliding it onto the stand so that the control panel of the analyzer is forward.

Figurel?7 Unfolding the Stand
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4.2.3 Small Sampl§able

4.2.4 Remote Control (optional)

Whenever possible, analysis should be performed on samples larg
enough to completely cover both the examination window AND
entirely fill the sample volume.

To analyze small sgples or to have a flat surface on which to work,
replace theclip-on window protectomwith the sampletable (Figure
18).

Place theSafety Shield Accessdfyigue 19) over the samje volume
when testing very small, thin, and/or light samples.

Placing samples directly onto the window film is not recommended
If possible, obtain a sample large enough to cover the entire
examination window and rest upon the nose rather than the windo
film.

Certain operational circumstances may require the analyzer to be
enabled remotely. This is typical in the desktop or betogh
configuration, where it is critical that the analyzer remain moticsle
Dependingupon the installed options, a-f remote trigger cable Figue 19 Sample Shield
may be included with the analyzer to accommodate such Accessory
requirements. Operating the analyzer remotely is as simple as plugging

the cable into the remote trigger pofFigure8) and pushing the button.

CAUTION The remote trigger cable contains-@ih circular connector and will only connect to the remote trigger port
Do not force this cable into the communications port on the control panel. Do nottferdewnload cable into the
remote trigger port. Turn off the analyzer before installing or removing the remote trigger cable.

4.2.5 EnclosedBenchtop Stand(optional) '“.
When an application calls for radiation to be more closabnitored in a S
secure laboratory environmeng more stationary and serpiermanent R/ T—
configurationmay be required ' ‘
The optional benctop stand is made of solid steel construction and
securely mounts both analyzer and PDA. The oversized sample table | —

ensues that geometries are maintained for both large and small
samples, and the pneumatic door and leaded window keep scatter Benchtop configuration
tightly controlled.
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4.2.6 Tripod (optional)

Certain operational circumstancesuch as whewrauable
artifacts are under tesaind maynot be touched by the analyzer
may require the analyzer to remain motionless, at a precise
distance, and enabled remotely.

This typical applicationf the Tracer series instrumerseriesuses
atripod in tandem with a Laptop/Notebook PC running S1PXR
analytical software, which allows for a much more thorough
investigation of sample composition. Such applicatioftesn
require advanced kowledge of XR&nd general spectroscopy.

4.2.7 Notebook/Laptop Accessory (optional)

Some tasks associated with laboratory analysis require additic
processing power and extensive 1/0 and data entry. While the
PDA is best suited for portable viewing and quicKjatd
additions, it is not optimal for lab testing. Forghieason, Bruker
Handheld offers a Windov®compatible notebook PC containing
their SIPXRF software as an optional accessory.

Tripod Configuration
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4.3 Analysis Techniques

4.3.1 NonVacuum

For the majority of applications, including most lighitment analysis, a vacuum is not required. Using this
technique, theTracer series instrumershould be used with the clipn window protector or clippn sampé
holder installedto ensure that the critical geometry and distance
from the detector to the sample is maintained.

4.3.2 Vacuum

Instancedn which it is necessary to obtalmghly accurate
chemistry measurements of materials containggremely low
concentratons of critical light elementsiay require vacuum
analysis.Becauselte surrounding air absogihe lower energy X
raysgenerated by lie excitation of lighlements, a vacuum is
used to removair from the majorityof the volume between the
sample and the detector, allowing the maximum number -of)s Figure20 Remove Clipn Window
to be detected, futher reducing detection limits. Protectorfor Vacuum

When operating in vacuum mode, remove the @ipwindow protector as illustrated irFigure20. Grasp

the window protector firmly on both sides and lift it off. To reinstall, gently press the window protector over
the nose of the analyzer, lining up the four holes on the window protector with the alignment pins on the
nose. Never use thenalyzer without a window installed and intact.

Connecting the/acuumPump

Apply power to the vacuum pump by either connecting to the
external AC adapter or instadty a charged battery pack.
Connect the valvend of the vacuum hose to the pump and
the other end to the port on the control panel of the analyzer
(Figure21). Ensure that the slide valve is opeBwitch the
pump power on usig the large rocker swgh on the front of

the pump. After the pump is operating, slide the valve closec
so that the detector chambaewill evacuate and the LCD will
display the pressure insidéznsure that the valve is open
before turning off the vacuumuymp or removing the hose for
either end. Failure to use the valve properly may cause
damage to the window of the detectoiThis relative
measurement will vary depending upon temperature, humidity, and relative baromategsure. The
system is ready fomeasurement wherthe display reads less than T0rr. A pressure of less than 5 Torr
is preferable for accurate readinglf. may take several minutes to reach this high vacuum level.

Figure21 Connecting the Vacuum
Pump

Monitoring Pressure

The vacuum leal is meaared in two locations:inside the instrument and at the pump itself. During an
assay in vacuum mode, thierukeiS1program will monitor the pressure level inside the instrument. If it
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senses that the level is unacceptabtlee PDA willisplay a message
indicating unacceptable vacuum levelskewise, if the level is
acceptable, itwillindicd Al A& a3I22RPE 5 dzS

Wacuum Warning:

@ Odzdzy aeéadSvyasx GKS | Y| tfel SNJ VY Use vacuum option
T L T . . for best results testing
the pump indicates it is well within limits. For this reason, if the purn of this alloy type
display indicates acceptable levels, it is safe to assume the vaisuum 1) Attach Vacuum Pump
G322 RPE ¢ KS LINE & BukéSlsokiware is @lbél A -
used as a warning only, amolremind the operator to check the 3) Remava Cap
vacuum pump display regularly. 4) Check Vacuum Level
On instruments with vacuum capability, selecting a vacuum calibrat

initiates monitorng of the vacuum condition of the instrument. This
will prevent acquisition of data using the wrong conditions

Figure22 Vacuum Warning
Select a vacuum method and tap Continue. The instrument will issu

the warning Figure22). Activate the vacuum puntp evacuate the
nose of the instrument. If done improperly, an error messdgigure
23) will appear when the Analysis begins.

Metals Mode:

Pass/Fail Analyze

ers1 ok
Insufficient vacuurm, Apply
vacuum and try again.

4.3.3 Hot Surface T E

Method

If sufficient vacuum is achieved, té&malyze The Ready to Analyze
screen Figure24) will appear. To acquire data, activate the trigger.

Al Yacuum Libeary
. . (e . . Standard
TheTracer series instrumersacrifices high temperature analysis Alloys
capabilityfor the benefits of the vacuum and liglelement analysis | View Results | | Main |

techniques Under no circumstances shoulde nose of thélracer series
instrumentbe exposed to surfaces greater than 10

CAUTION Measuring surfaces beyond this temperature without
the hot surface option will destroy the thiitm examination
window and increase the risk of damaging thesettor.

4.4 Setting up the Analyzer Ready to Analyze
If using the analyzer and accessories on battery power, begin with fatgeth
batteries in the analyzer andDA. Otherwise, connect them to AC powsf. Vacuum Status: OK

small samfes are to be analyzed in bentbp mode,installthe sample table
and Small Sample Safety Shield.

4.4.1 Handheld Operation

|Results| |Edit Infl:ll I Back |

1) Using the barrel key , unlock the PDA cradle by turning the key
clockwise until the lock pin fully retracts

. _ Figure24 Vacuum Ready
2) Carefully insert the PDA into the cradle.
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3) Lock the PDA into place by returnitige key to the previous position; the lock pin will extend,
securing the PDA in the cradle.

4.4.2 Desktop/Benchtop Operation

1) Unfold the instrument stand and place on a flat surface near an electrical outlet.

2) Place the analyzer upright in the instrument stand.

3) Insert the null modem cable into the serial port on the control panel on the analyzer.
4) Insert the opposite end of the cable into the bottom of the PDA.

5) Place the PDA in the cradle on the instrument stand.

CAUTION DO NOT force PDA into the analyzetasage may occur to both connectors.

CAUTION The circular connector on the null modem cable and the analyzer control panel are keyed and are di
to be inserted one way. Do not use excessive force as damage may occur to both connectors.oTba badtd
mating ends indicates the proper orientation.

If the unit is to be used with a vacuum, connect the vacuum pump to the analyzer. Start the pump and wait
for the LCD to display 10 Torr or less (an indication of 5 Torr or less is preferable).cétain that the clip

on window protector has been removed. Install the wired remote into the remote trigger port on the handle
of the analyzer, if desired.

Turn the instrument ON. The yellow lamp will activételicating the unit is on. Waitne minute for the
detector and filament to reach their respective operating temperatures. During this imé&he TracedV,
the filter wheel will advance to the appropriate location, producing an audible sound.

Turn the PDA power on by pressing the buttoritie upper right corner of the PDA and start tBeukerS1
program by selecting it from the Start menQptionally, you may press the calendar button on the PDA.

@ IMPORTANTAfter powering the analyzer, allow it to idle fog 2 minutes before taking measurement.

4.4.3 Window label

The window label protects the sensitive instrumentation from dust and debris in normal operdatfen
window must be replaced if it has been damaged, or if it has been contaminated. Five (5) replacement
window labels are included with thEracer series instrument

4.4.4 Window Replacement

The following procedure details the proper application of a window labéliracerseries analyzers.
Although your window may appear different, the procedure is the samelfeviadow applications.

CAUTION Removing the window label exposes the delicate beryllium window on the detector to dust and othei
contaminants. Replace the window quickly to limit exposure.
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1) To replace a damaged window label, turn off the analyze

2) Remove the old window from the nog@ece of the
instrument.

3) Carefully and thoroughly remove all remaining adhesive
from the nosepiece with a soft, lifitee cloth dampened
with alcohol. Oil, dirt, and old adhesive will prevent the
new window from mintaining a quality seal.

4) With clean, dry hands, carefully remove the window label
from the paper backing material.

Please note that the thin window film is fragile and easily damage
handle with care.

5) Position the window label and gently adherely ONE edge
near the IR sensor window on the face of the npsece,
centering the window film over the aperture.
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6) Carefully grasp the label edge opposite the IR sensor
window and gently stretch the label just until taught, and
adhere to the flat fae of the nosepiece.

7) Rub along the bottom edge of the nosepiece face, gradui
rolling the label down and smoothing from the flat face of
the nosepiece to the edge of the label, taking care to
remove all wrinkles as you go.

8) Repeat the process ome top edge of the nosepiece,
smoothing from the flat facing edge of the negece down
toward the edge of the label, removing any wrinklé$pon
replacement, users may wish to check adhesion of the
window by applying a vacuum.

4.5 Filter Configuation

In order to obtain optimal spectral information from an XRF spectrométer important to control the excitation
conditions. This includes control of theaay tube current and voltages well as the excitation filter used@his
section providegnstruction on how to manually replace and/or adjust the filter on ffracer IHSDand
Tracerlll-V".
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TheTracer IVSDwill automatically switch to the correct filter when any of the gnstalled factory calibrations are
used. Advanced users can alsanually select the appropriate filter with tHe&1lPXRPCsoftware to optimize
excitation conditions for their elements of interest.

45.1 Determining filter Confiquration

Samples composed primarily of light elements, such as aluminum or titanium alloy$] Slecanalyzed with
the filter removed (and possibly with vacuum).

Other elements should be examined using the appropriate filter configurafioraptimize the excitation
conditions for a particular element or group of elememtprinciplefilters andtube voltage settingshould
beusedi KI { & LJ2 &raylexcigatioa endérdy Smpacting the sample just above the absorption edge(s) of
the element(s) of interest.

4.5.2 Changing the Filter

Caution: Ensure that the brass knurled screw has been replatae lising the instrumentdO NOT
OPERATthe Tracerlll without the brass knurled screw in place.

@~ .
K=
This side toward instrument  brass knurled screw filter insertion

1. To insert or remove the filtet)NSCREWhe brass
knurled screw.

2. INSERThe filter (see figures above).

USHorceps toINSER®r REMOVEhe filter.

4. FINGER TIGHTHH brass knurled screwDO NOT
OVERTIGHTEN.

w
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Filter Specificationracerlll-SDand Tracer WV

Filter Number Color Layer 1 Layer 2 Layer 3
1 Red 12mil Al Imil Ti 1mil Cu
2 Green 12mil Al Imil Ti 6mil Cu
3 Yellow 12mil Al Imil Ti
4 Blue 1 milTi

4.5.3 Filter SpecificationsTracerlV-SD, Automatic filter changer

: Layer 1 Layer 2 Layer 3
Filter Number - - - . - -
Material Thickness Material Thickness Material Thickness
1 Ti Hp > Al onn>
2 Blank
3 Ti Hp > Al HANn> Cu Tp>
4 Ti Hp> Fe 5n > Mo Hp>
5 Al oy >

4.6 Sample Preparation

In a laboratory environment, samples are normally prepared as flat dis€s) 20m in diameter (typical). Samples

are placed a small distance from the tube and detector window. Bedhes¥ray intensity follows an inverse

square law, in order to maintain a repeatableay flux the tolerances for this placement and for the flatness of

the surface must be very tightly controlled. Methods of obtaining sample discs vary: metals mmagchi@ed to

shape, minerals may be finely ground and pressed into a tablet, and glasses may be cast to the required shape. The
matrix of the material often defines which method is used.

In the handheld world, manufacturing discs\at practical. Evencs it isimperative that the sample areabe it a
pipe, ingot, or wire; be clean and relatively smooth. Irregular surfaces can produce poorsdsuteabsorbing
lower energy Xays and contamination can lead to the identification ofwemted elements added to the spectra
as well as attenuatindesiredX-rays.

Analysis of lighelements such as Mg, Aand Sjare especially sensitive to surface condition. To ensure accurate
light element analysis, sample surfaces must be clean r@eddf oxidation, oils, or other surface films. In addition
samples must be flat and cover the entire measurement window. In practice, this often means that sample surface
needs to be mechanically prepared before analysis.
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5 Operation

5.1 Starting theBrukerS1Program

Each analyzer is delivered fully calibratedtfar intended application Therefore,

it can be used for normal work without any preparation other than that describe Brukegsl
. . . . . . . . . Start button #
in earlier sections The intuitive user interface makes it easy to begin using the

e -
Tracer series instrumemight away. The analyzer is operated and maintained & < ,&e’,
through theBrukerSlanalytical program, located in th&tart menu on the PDA. et 4 )
Alternatively, thedevice can be activated by pressing the prog@atendar ¢é5 | r
button, locatedon the PDAlirectly above the communication port. To view the 6 f
PDA desktop while running BrukerS1, press3hew Desktoputton, located
adjacent to the BrukerS3tart button (Figure25). V
5.1.1 Memory Card Figure25 Start Button

The analyzer shgwith a Compact FlagiCF)card of varying capacity. This card contains a backup of the
BrukerSiprogram and instrumentalibration, and is specific achanalyzer. Store the flash card in a safe
location; it is required to reinstall thBrukerSJprogram. Refer tdhe Troubleshootingsection (pagé0) for
instructions on how taeset and rénstall the software fronCF card DO NOT
install a memory card from another analyzer in the PDA.

CAUTIONThe memory card provided with the analyzer contains

settings and calibrations specific to the instrument with which it shi
Using a memory carar PDA from another instrument may produce 7 3 9
undesirable results.

CLR 1] DEL

Logon 1D

The supplied flash memory card is not necessary to operate the analyzer; | "aming: Instument procuices onizing

radiation, authorized personnel only.

components required to operate the analyzer are included on the PDA. =pG3dn
Additionally, assays are saved to theeimtal memory of the PDA. If desired, =00y
the program can store these assay files to a memory cBrdker Figure26 Logon Screen
recommend useof a separate memory card for file storaged supplies a Secure Digital (SD) card for this
purpose

After turning the power on to the instrumentegect thS BriskerSE A O2 y Stal@eMu. he&i®n is
also located in thérogramsgroup, (Start Menu>Programg. Upon starting thé&rukerSIprogram, the title
screen will displayshowing a progress batf the instrument connects successfully, the pagk show the
G/ 2yy6WHISRe ¢ adl Gdzao

IMPORTANTThe analyzer arrivédeom the factory with the default passwarti2345. It is highly recommended
that the ownerimmediatelyOK I y3S (KS LI a&d62NR dzLl2y NB®BSA LI @ {
Troubleshooting section

Tap theExitbutton to quit theBrukerS1 program, or thieoginbutton to display the login screenigure26).
Enter youmpersonal passwordnd tap Continue When the software has viied the user password, a

030.0002.2.1 Page32 of 59
Operation



Tracer Series User Guide

o)
BRUKER
(<)

RadiationWarningwill display Figure27). No operator action is possible during this time. After 15 seconds,
the Main Menuwill appear(Figure28). From he Main Menu, you an access
either theGeneral Purpose Measuyer Utilities.

Radiation Warning;
Instrument produces

5.2 Geneal Purpose Measure enizrg racaton,

authorized personnel anly.

(Figure29). The menu is organized into two groups of buttdvistals Modeand
Configuration

Selecting the General Purpose Measure button display$tbde Selection Menu ‘ ‘

a

5.2.1 Metals Mode

By default, theTracer series instrumeri$ set up to perform an unlimited
measurement of materialm Universalmode. Thigeature willdetect the Figure27 Radiation
type of alloy undetest, and make automatic adjustments to the excitation Warning
parameters and filter settings during the first second of analy$isis default
functionis intended to remove the uncertainty in selecting method and
analysis type, and make these decisions automaticgllgt point and shoot. General Purpose Measure
Universal Mode is described detailon page37.

Pass/Fail

This usefubption allows the user to determindé the material being

Utilities
analyzed matches a specific alloy from the library. Any number of

materials can be added to the match list, including those from custom Logoff

libraries; the program will compare the current analysis to the chemistrie “

Figure28 Main Menu

of the materials listed and issue a PASS/FAIL result. This is a fast and
accurate way of quickly sorting neatals based on Grade ID. FP and any
empirical method can be used Rass/FailMode;

Pass/Fail - Em

however, the sample must be in the library to
Ready to Test receive a PASS result. — =
Pass: Fail: Pass/Fail Analyze
4130 or 414( [4343 Al |4 ActivatePass/Failanalysis by tapping on the Canfiguration:
5083 Al 4643 Al associated buttondisplaying thdPass/Failscreen Analysi Type | | Test Parars
gggz i: g (Figure30). To test for a specific alloy, scroll down
6os1Al 1 UKS achAaté frad ryR KAZ dbray |6 f 2 2T
|| | the stylus. Tap the arrow button underneath to add e et | ]
[Eatinfo] [TBack ] | theselected f f 28 (2 GKS disth &4 (Fosa
indicates whib alloys will be tested against the L-
Figure30 Pass Fail library. To remove an alloy from the Paiss, Flgur62.9 Mode
Screen highlight the alloy on the Patist and tap on the Selection Menu

arrow button underneath tanove the alloy into the Fdikt.

During analysis, An icon will appear showing that tiegrument is calculating the results.
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Once the alloys have been selectudtestingis ready to begin, pull the trigger.h& screen will display
results similar to thosshown inFigure31. This screen displays the Grade _

ID name, thei $& G SR Y I (i § Nandwhethar orét ShermhasediaN, BEEEi

passes or fails the match test. As the test progresses, the color of the 1892) 4130 or 41
upper screen will indicate the test statugreenindicates that the Time: 15.0
material matchs one of the Grade IDs selectg@ilow indicates a PASS ( 9.7)

possible matchandred indicates that the magrial does not match any of || [&] wn [resut | max | er
Cr 0.80 0.99 1.10 0.05

»

the selected Grade IDS he display also includedvtatch Qualityvalue Mn 030 | D34 100 0.05 |
(in parenthesis). This is a range 0.0 to 10, and indicates how closely th |v *** "0 =™ o5 ||
Cu 0.13 0.03 |+

measured chemistry matches the chemistry for the Grade ID found in tt |mo 0.5 m@@am 032 001~

library. Higher numbers indicate a closer match. For most standard all¢ [spectra] [editnfo] [ Back |

grades, a value @.0 or higher can be expected. If no match is found, th 50 N>

result will say No Match. Figure31 Pass Fail
Results

TheResultsscreen presents additional information in column forigl:
(element),Min (the minimum percent vale for passing)Result(the
percent value recordeth the analysis)Max (the maximum percent value
for passing), anérr(2 standard deviations). If the sample analyzed falls
between the min and max values, it passes (gree@)) ilement within

the sanple falls outside of the min and max values, but within the
standard deviation, it is uncertain (yellow); if it falls outside the standarc
deviation, it fails (red).Tap on any column heading to sort that column.

Ready to Analyze

|Results| |Edit Inf|:|| | Back ‘

Figure32 Ready to

Analyze

NOTEIf a material does not match one of the alloys in the PASS Analyze
the Tracer sges instrumentwill still attempt to determine a Grade g .
esults - Emp £ 12:38
D, ! ) _
Hast B or B-2
NOTE If the chemistry of the alloy does not closely match a 6] Time:  21.0 Match Qual: 10.0
o A . N _ N , Date-Time: 11-01-2007 12:37
OKSYAauNER Ay | fAONINEIXZ ab2 e -
i o= T P ~A L . A J El | Min |Resu\t| PMax | Err |
al UOK vdzZ t Aué UKNBakKz2ftR 0Sft2¢ o oo0 DoEr o0 o4
to a default value of 5.0. The Match Quality threshold may be Mn 000 RRIGEY 100 003
Fe 000 176 =200 0.09
changed from the System Setup Meseq paget3). Co 000 @20 100 002
. . .. M 6500 P es30| 7400 0.16
Analyzeis the primary tool for btaining the Grade ID (alloy name) and Mo 2600 L2671l 3000 0.18
. oy . . . T. 0.01 0.00
chemical composition of all materialsalloys, plastics, etcSelecting w 0.02 0.0t

Analyze from the menu prompts thenalyze screelfFigure32), indicating
that the instrumentis ready to analyze. Tisereen also shows the status
of the internal pressure (Vacuum Status). Depending on the selected
method, a good, bad, or N/A status will be displayed. Near the bottom Ui
the screen is th&esults buttorwhich opens thdResults Viewer Next to the Resudtbutton is theEdit
Info button, which allows the operator to change file names and add extra information Badiéutton
returns to the previous menu.

B

& Prev Ne%
Figure33 Live Results

030.0002.2.1 Page34 of 59
Operation



Tracer Series User Guide

5.2.2 Taking aMeasurement

To begin a measurement, place a sample over the examination window and IR proximity sensor and pull the

trigger. During a measurement, théve Resultsscreen Figure33) will
display the assay number, Grade ID of the alloynia¢ch quality
(confidence) number, and chemistry in weigigrcent (wt%). As
measurement time increases, the results will become more precise. #
the bottom of the screen is a small spectral display that shows the
energy lines in real time. It may be brought to the foreground by
tapping on theSpectrabutton. Release the trigger at any time to halt
the measurement and display the resu{EEgure34).

Grade IDx If the material being measured is an alloy found in the
sample library, the name will be displayed at the top of the screen.
Materials notfoulR Ay GKS f AO0ONI NE HAff

Match Quality¢ This is a range 0.0 to Hhd indicates how closely
the measured chemistry matches the chemistry for the Grade ID
found in the library. Higher numbers indicate a closer match. For
most standard alloy grades, a value of &0 can be expected.

Chemistry List The concentration of each element in the samigle
compared to the allowable range of concentrations for that elemen
in the reported Grade ID. Concentrations that fall within the
allowable range & highlighted in green. Those elements outside o
the range but within the error limits of their respective rangese
highlighted yellow. If an element falls outside the range beyond
error, the concentration is highlighted red.

Edit Info- Information related to an assay may be added to the
record by usinghis function. Tap on th&dit Infobutton on the
Resultsscreen to display th&dit Infodialog(Figure35). From here,
the user can enter the name of the test, the name (ID) of the mater
being tested, and other optional information in the two provided
fields. To enter information in any field, tap on the field to display
the cursor,activate the keyboard, and enter the desired information
When a particular field is complete, repeat the procedure for the
other fields as needed. To satras information, tapContinueat the
bottom of the screen. Tap thBackbutton to return to the Rsults.
The data will be stored with each assay until they are changed age

NOTEThe informatn will be saved with the next assay, not the
current results.

Hast B or B-2

Date-Time: 11-01-2007 12:38

8) Tirme: 10,0 Match Qual: 10.0

EI| Min |Result| P |
0.91 1

Err |

Cr 0.00
Mo 000 0SS 1.00
Fe 100 203 4.00
Co 000 Pogs 250
M 5650 FBeSE80 74.00
Mo 26.00 26520 33.00

00 047

0.04
0,14
0.0z
0.23
0.27

Ta 0.01 0,00
| Spectra | |Edit Infl:|| | Back |
€Prev  Nexi=>

Figure34 Final results of

Edit Information

Field1:

Fieldz:

Figure35 Edit info dialog

Hast G-3

9 Time 6.4 Match Qual 9.4
03-06-2010 10:18

Cent. ] | Fe | | Back |
Y+

Y- element

Yo button

Def. Next=>

Figure36 Spectrum

Navigator
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Spectra- This function allows the user to evaluate more closely the spectra stored on the PDA. Toggle
back to theResultsscreen by tapping th®esultsbutton. The spectrgFigure36) can be manipulated by
dragging the stylus along the XY axis of the screen. Dragging the stylus up and down will stretch and
compress the yaxis (count rate) scale. Dragging the stylus left and right will move-éxs XkeV) scale

so that the entire spectrum can be viewed.

The spectrum can also be manipulated through the spectral menu. Press and hold the stylus anywhere
on the spectrum to bring up thBpectralMenu.

The following options are available:
X+ Stretcheghe xaxis (keV) scale to zoom in on the spectrum.
X-: Compresses the-axis (keV) scale to zoom out from the spectrum.
X0 Recenters and returns the spectrum to the originadxis scale.
Cent: Recenters the spectrum on both the &nd yaxes.
Y+ Stetches the yaxis (count rate) scale.
Y-: Compresses the-gxis (count rate) scale.
YQ Returns the spectrum to the original scale along tkexig.

Def.. Restores the spectrum to its default setting; the spectrum iseetered and the original scale
along both axes is restored.

To highlight specific peaks, tap anywhere on the screen to mark the
regionof interest with two red vertical line@igure36). These lines
correspord to the spectral energies of each elementap the

element buttonandan element list appeard-{gure3d7). Slect an
element of interestand tap continudo see the spectral lines for that
element.

Element List

To identify which spectralreergy lines correspond to a partieul

element, tap on theResultsbutton to return to the results page.
Highlight the element of interest by tapping time element name.
Tap on theSpectrabutton to return to the spectrum. The spectral [continue ]

energy lines asgiated with the element of interest will be displayed u

by two red lines (the K and L energy lines). Figure37 Element List

Back- Returns to theReady to Analyzescreen(Figure32).
Previous and Nexallow the user to scroll through the current list refcordedspectra.

To return to theReady to Analyzescreen fromResults tap theBackbutton. Fromthe Ready to Analyze
screen you may begin anotheneasurementgdit information for subsequenteasurementspr view
results Once at theReady to Analye screentap the Main button to open theMain Menu, where
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additional configuration options can be selected to further detail each subsequent measurement and
alter the overall behavior of the analyzer.

5.2.3 Configuration

TheConfigurationgroup contains four buttonsAnalysis TypgTest Params cet Anah,ss
Method, andLibrary (seeFigure29). The text displayed on each reflects the e
function of the button and the current selection.

Universal

Universal Made

Analysis Type

This button allows the operator to change the type of analysis for the
selectedMethod (seepage38). The analysis types available are defined
below. Changing the analysis type will affect ggnera! behavior gf the
analyzer and the accuracy of the results. Tapping this button will reves

the menu(Figure38). [ . |

Figure38 Analysis Type
Universal Menu

TheUniversalmode is the default analysigpe (Figure38), bringing
together the benefits of Empirical and FP calibrations, automatic

Method detection, and Dualrergy excitation. In the first second of a || e Emp
measurement, the analyzer determigsthe best excitation voltage, Uriversal Mode []
anode current, and beam filter bas@dimarily on the matrix element,

and automatically switcko it. In the next five seconds, the algorithm i Emp
determinesif the measurement would benefit from a secorahalysis

at a lower energy (Dual Mode). Typically, at the end of @ 1% Auto Dual
second assay, the appropriate calibration will be chosen (Empirical ¢

FP) and results will display. Analysil halt atanytime by releasing
the trigger. '

iy Figure39 Empirical
Empirical (EMP) Analysis Type
TheEmpiricalfunction (Figure39) calculates elemental concentrations

empiricallybased on vali¢dount data. If the type of material is
generally known (e.qg., steel alloy, copper allolye Empirical analysis
will identify the results more quickly than the FP type, and will often
report more accurate analytical results.

Dual(Tracer I¥SD only)

TheDualfunction (Figure4Q) is a subset of the Empiricahd FP
Analysis typethat measure samples with two different excitation
energies. It is available only on models containing {&ément
calibrations

Some alloys contain critical light elements that define them, and are Figure40 GradelDEMP
difficult to quantify with a 40kV source. Wibualenabled the with Dual enabled
analyzer will drop to 15kV after five (5) seconds and continue analysis until the trigger is release or the
measurement concludes. Dual Mode is a toggle function and can be selectedaiitiéor FP are
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