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' Rigaku’s Mission

“To Contribute to the Enhancement of
Humanity Through Scientific and
Technological Development”

Hikaru Shimura, President & CEO

/Rigaku provides solutions for a wide range of )

scientific and commercial industries:

Steel, Security, Petroleum, Pharmaceutical,
Nanotechnology, Semiconductor, Academia,

\_ and other industries... )
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' Rigaku Corporate History

1951
1961
1972
1989
1992
1996
1999
2001
2002
2003
2004

2005
2006
2011

Rigaku Corporation (RC) was founded Rigaku more than
Rigaku Industrial Corp. (RIC) was founded 65 years old
Rigaku/USA. Inc. (RUSA) was founded

Rigaku Mechatronics Inc. (RM) was founded

Rigaku X-Ray Research Lab. was founded.

Acquired Molecular Structure Corporation (MSC)

Acquired Osmic, Inc. dba Rigaku Innovative Technologies (RIT)

RUSA & MSC were merged to form Rigaku/MSC, Inc. (RMSC)

Globalization Initiative

ActiveSight and PharmAxess were established.

Acquired Molecular Metrology, Inc. and the X-ray (CCD) camera assets of Dalsa
Corporation

Acquired RoboDesign International Corporation dba Rigaku Automation (RA)

RMSC merged into a new corporation, Rigaku Americas Corp. (RAC)

Rigaku Raman Technologies founded based around exclusive 1064nm portable Raman

2015 Rigaku Analytical Devices formed in Wilmingto

technology
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' RAD Mission & Quality Statements

RAD MISSION STATEMENT

« Rigaku Analytical Devices' mission is to develop and manufacture purposefully engineered
portable spectroscopic analyzers aimed at:

Supporting the protection of public health and safety;

Aiding the advancement of scientific research and academic study;

Enabling the recycle and reuse of metal alloys; and

Ensuring quality of key metal alloy components in mission critical industries like aerospace and
petrochemical.

RAD QUALITY STATEMENT

Rigaku Analytical Devices’ core goal is to be recognized globally for quality, reliability and
expertise in all aspects of our business. We are committed to providing quality products by
continuously improving performance and functionality, resulting in high value to our
customers. We strive to consistently meet or exceed our customers’ expectations.

Rigaku is a reliable and highly responsive supplier and partner!

© 2015 Rigaku Analytical Devices
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Highly ruggedized, purposefully
designed and differentiated

' RAD Product Portfolio Slae .
scientific tools based on optical

technologies

X N
Progeny-1064 ResQ-1064 KT-100 Katana Strong Product
Launched 2014 Launched 2015 Launched 2015 Plan into Future
Targeted to Pharma, Targeted to Safety & Targeted to Scrap Metal
Chem, Academia Security Recycling

© 2015 Rigaku Analytical Devices

Analyucal Devices



'Alloy Sorting and ID Technology

- Common methods of metal sorting & analysis

- Classical methods

- Spectrographic instruments

- Different types of instruments

- Performance capabilities & limitations

- When to use the various technolog

Portable OES r ~
HH LIBS

(Optical Emission B
Spectroscopy) HH XRF (Laser Induced Breakdown
(X-Ray Spectroscopy)

Fluorescence)
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' Metals ID and Sorting .

- 40 year old mobile OES and portable XRF
application for alloy grade ID and chemical
analysis

- Over 40,000 handheld XRF alloy analyzers
installed
 New LIBS Technology

* Hundreds installed

« Can supplement or
replace XRF for many
applications

 Can replace OES
except for carbon,
ppm testing and tramp
elements

 May replace XRF
altogether in future?
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' What is LIBS?

LIBS is an acronym for Laser-Induced Breakdown Spectroscopy

It is a form of elemental analysis, based on atomic emission
spectroscopy.

- Initially it was called Laser-Induced Plasma Spectroscopy or LIPS,
but because of the acronym’s other meaning it was renamed to
LIBS.

- Other terms one may encounter in association with laser based
analytical methods:

PULSED LASER A PLASMAEMMISION
(TYPICALLY INTO
= Laser-Induced Fluorescence, LIF Sns PULSE 1064nm) 2n STERADIANS

t
= Laser Absorption Spectroscopy, LAS LL 1 PLASMA

PLUME

SAMPLE
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' How does it work? [ PULRED LASER A FLASMA EMMISION

(TYPICALLY INTO
) ons PULSE 1064nm) 21 STERADIANS
- A high power beam of y
focused laser light impinges
. PLASMA
on a sample and: e
- A small mass of the s%lmple is LIBS Process
converted to plasma in a process
of ablation. Components of LIBS , dispersion of emitted
: . : Analyzer /R Gpactropreph)
- Atoms and ions excited in plasma —k
emit their characteristic emission 45
lines (wavelengths) Teiic
- A spectrograph detects the =
- From those emission lines, the || 400 aweements emar ek
elemental composition of ablated vame 1 27 B e
. . 5
material can be determined
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LIBS

- Electronsin plasma
settle back to atomic 2500 T
Orbitals; emit - ——BS 50F, 0.022% Cr
. L. Fe2 BS 46A, 2.37% Cr
characteristic photons Craz5.438 nm ©

2000 Fel |
- LIBS uses a grating, Fe 425.07866nm
optics and CCD to
measure wavelength 1500 | Fe 426.04741 nm
(i.e. energy and
number ) of the e a25.01102 e
photons 1000

. Many more peaks \ / Fe427.11535mm |
(lines) than XRF; more oo |l N e } Al

/ ,
complicated. "wk,wj

Fe 427.17602 nm

Cr2

Cr 427.48117 nm

«  Chemistry | | | | | | | |
d ete rm i n ed fro m 424.5 425 425.5 426 426.5 427 427.5 428 428.5
empirical calibrations
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. LIBS: Destructive or Non-destructive?

A (virtually) non-destructive technique

A microscopic amount of material is
consumed — as little as 1 billionth of a
gram

- SEM indicates the burn channel may be 1
micron deep and less than 30 microns
wide in steel.

- During the laser pulse the power density
at the sample surface can exceed 1
Gigawatt per cm?

- However, the average power delivered to | [ETIareEy=—a—
the sample per test is much less than 1 200KV 45 1000 SE 65 COGNE -labmetalografco -

Watt — almost no sample heating
surrounding the test area
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D Specifics of WLIBS (“Micro-LIBS”)

LIBS using microchip lasers with peak power less than 1 mJ, as is found in
the KT-100, is traditionally referred to as pLIBS (micro-LIBS).

- MLIBS signal decreases with time if laser beam is kept at the same spot on
sample (oxidation processes, getting out of focus and higher threshold
energy for molten metal than for the solid one)

- Sample needs to be translated in relatlon to the pulsed laser beam
rastering ] | |
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' What elements are needed for accurate sorting?

O DOSSIO O or LIB
DE P 0 De 0 - )
R B d O
Mg Al gSi jP S Cl gAr
K QgCa §S5c Q§Ti g¥ JBCr Mn gFe B§Co Ni BCu BZn JGa §Ge §As §Se §Br BKr
Rb fsr Y J§zr INb Mo fTc Ry [Rh iPd BAag fcd fin §sn st fTe [ e
Cs gBa Ta gW jjRe BOs Qir @gPt QJAu QHg §T1 gPb §Ei §Po gAt ERn
Fr §Ra
B9-10
La §Ce §Pr giMNd gPm§Sm JJEu § Gd §Tbh gDy jHo JEr JTmgYb gLu
Ac iTh gPa U J§Np Pu JAMBCmEBk JCf §Es §Fm gMd Mo JiLr
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'Selected Alloying Elements

Alloying Elements = 25 to 34 Alloy Library = 300 to 400

71
I O
1O o0 o e R R A T
e ]
e e m

LIBS and OES can add light elements such as Be, Li, B, C and
provide high performance with Mg, Al, Si
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ities?

ight Element analysis capab

(and Li, Be, B, C with High Performance LIBS)

LIBS/OES extends element range to Mg, Al, Si, P, S
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' KT-100 Element Calibrations

Matrix Elements
Al Mg, Al, Si, Mn, Fe, Ni, Cu, Zn
Ti Al, V, Ti, Cr, Mn, Zr, Mo

Low Alloy Steel Si, V, Cr, Fe, Mn, Co, Ni, Mo, W

Stainless Steel Al, Ti, Cr, Mn, Ni, Cu, Mo

Stainless (Co) Cr, Mn, Co, Ni, Cu, Mo

Cu Be, Al, Si, Mn, Fe, Ni, Cu, Zn, Ag, Sn, Pb, Bi
Ni Ti, Cr, Mn, Fe, Co, Ni, Mo, W

Co Al, Ti, Cr, Mn, Fe, Co, Ni, Mo, W

* Additional elements available if within performance capability
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' Surface Preparation

LIBS is a surface technigue so
contamination will be included with
plasma and will impact the results.

For that reason, KT-100 analysis time
includes ~1 second of pre-burn to
improve data quality.

- Pre-burn Drill Down can be increased when

there is visible surface contamination or
oxidation.

- For most surfaces, setting Drill Down to “Light”
will improve data quality.

- For heavier contamination, scale, or even
anodization, use “Medium” or “Heavy” Drill
Down setting.
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' Surface Preparation continued

- Utilize an angle grinder or Dremel to prep surface of samples
that may have non-representative surfaces

= Pb precipitating in Cu alloys
= Elevated Si on surface of cast Al alloys

= Elevated Ni on surface of in-service petrochem high temp alloys
- Wires or turnings
= Best if flattened and straightened with pliers

= Calibration has normalization, so sample does not need to cover entire
raster track

= Focal Point is very important! Be aware of distance to sample surface.

- Samples should be dry

- Use a towel if samples are wet
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Example of LIBS Quantitative Results
2 second measurement time

Sample [ldentified Match . .
. Al Ti Cr Mn Fe Ni Cu Mo
Measured as: Quality
Aver:| 0.946 0.023 0.02 18.775 1.935 69.367 8.785 0.432 0.663
SS 304 SS 304 Stdev:| 0.038 0.005 0.000 0.874 0.106 0.986 0.346 0.054 0.215
Aver:| 0.938 0.024 0.017 17.756 1.517 66.561 11.885 0.407 1.83
SS 316 SS 316 Stdev:| 0.058 0.010 0.005 0.955 0.059 1.187 0.404 0.033 0.398
Sample [ldentified Match . .
. Mg Al Si Mn Fe Ni Cu Zn
Measured as: Quality
Aver:| 0.808 2.212 85.769 0.21 0.087 0.333 0.006 2.674 8.705
AA 7050 | AA 7050 Stdev:| 0.045 0.086 0.322 0.064 0.044 0.048 0.019 0.119 0.106
Aver:| 0.936 2.317 89.18 0.151 0.129 0.565 0.024 1.271 6.367
AA 7075 | AA 7075 Stdev:| 0.045 0.112 0.316 0.036 0.035 0.084 0.048 0.047 0.172
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' Strengths and Benefits versus HHXRF

Strengths of Handheld LIBS Technique / KT-100:

- Light elements with good accuracy and precision in a single 2-second shot; saves
time/money! More capabilities for Al and Cu alloys versus HHXRF

- Ruggedized! No repair pain-points like HHXRF. Saves ordinary HHXRF upkeep costs in
replacing detector/tube of ~ USD 7k - 12K

- Use in harsh environments (IP 54); no weather-related delays

- No breakage when dropping from 1 meter (Mil-Spec 810G); saves down time and costs

- No radiation safety issues/danger of exposure to ionizing radiation

- No x-ray registration or isotope licensing issues; no worries/no hassles

- Fast, effective alloy sorter, ideal for all small and medium scrap yard ‘money’ alloys;
payback can be weeks to months

- Improves sort table throughput for large yards leading to increased profits
- Off the shelf batteries, less expensive, saves S

- Long battery use time: 6+ hours plus spare battery = 12 hours

- Flip up screen: easy to view under any conditions of testing

- Optional GPS for asset security
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' Rigaku KT-100 LIBS Specifications

v Proprietary Laser/Optics package
v Optimized Miniaturized CCD Spectrometer
v Wavelength range: 220-480 nm; Resolution: <0.2 nm;

v Rastering and user selectable DRILL DOWN for improved analysis of
heterogeneous samples or non-representative surfaces

v Easy to use, simple User Interface
v Redundant interface w/ keypad, touchscreen and quick launch buttons
v Flip-up screen for easy viewing in any lighting condition
v Integrated camera for capturing macro images
v Environmental and Ergonomics
= Rugged, ergonomic form factor; 5-40 C;
= |P 54 rating
= Mil Spec 810G
= 1.5 Kg, 200 x 90 x 300; pistol shape, pointed nose, trigger actuated
v Integrated GPS Module (optional)
v Industry leading battery life

v Unique “kick stand” foot for sitting analyzer in optimum viewing and
grabbing position
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' Included with KT-100

Each KT-100 package includes:

e KT-100 analyzer

e Two rechargeable batteries

e External docking station with battery slots for
charging batteries y
e 12-volt AC adapter compatible with both the |
docking station and the analyzer
e USB stick with KT-100 software and User
Manual (in PDF format)

e USB cable for docking station or direct
analyzer data backups

e Factory Calibration Certificate

e KT-100 Analyzer Quick Start Guide

e Rugged carrying case
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KT-100 Mil Spec Testing

DROP TESTED
SCRAP APPROVED

FI PN LIFS = RSLA RESE S =5

The industry’s ONLY
handheld metal sorter
drop/mechanical shock tested
to meet MIL-STD 810G.

Boe 3 Live Demnometvation

BV Fewy el

Katana- Bl
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' Key to the Rigaku HH-LIBS Solution

Feature: Mil-Spec 810G

Advantage: Only truly rugged hand-hand-held analyzer on the market. True drop tested
reliability.

Benefit: Hand-held analyzer finally built for the way people work and the environment they
work in. Reliability with durability is the number one pain point for HHXRF users in the Scrap
markets. HHLIBS, finally, offers the promise of an alternative and comparable technology that
can be fully and truly ruggedized

Feature: Small, efficient purpose-built Micro-LIBS laser
Advantage: Smaller, lighter unit with longer battery life

Benefit: less fatigue and downtime. Significantly lower costs than SciAps and TSI unit.
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' Key to the Rigaku HH-LIBS Solution

Feature: Best in class algorithm and calibration

Advantage: better accuracy, better alloy sorting library utilizing vast in-house
knowledge of metal alloys and calibrations

Benefit: better results equals more money for customer

Feature: Rigaku brand
Advantage: service, support, application knowledge, quality

Benefit: opportunity as new player in market but with established reputation to win
over people looking for a fresh start

Feature: Purpose built integrated processor and software interface
Advantage: Less distraction of apps and games for users and No data hacking issues.

Benefit: User analyzes sample with fewer bugs and lock-ups. Also, there is more
opportunity for ruggedization, less reliance on third party products, and longer battery
life.
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Guide to using the
Rigaku KT-100 Katana

26 © 2015 Rigaku Analytical Devices




' KT-100 Top View

Analyzer window

Active laser warning

Right sample alignment
line

Top sample alignment
line
Keypad

“Tilt-able” touchscreen

Power/Enter hard
button
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' KT-100 Side View

“Tilt-able” touchscreen

Analyzer window
Left sample alignment
line
Trigger
Stabilizer/support
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' KT-100 Connections

29 © 2015 Rigaku Analytical Devices

Power and micro USB

connectors
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KT-100 Charging Batteries

Figure 12. Katana Docking Station Connector

Right Quick Launch key Left Quick Launch key

Docking station
connector

Trigger

Once the analyzer is in the cradle, the docking station’s analyzer status light shows the charge
[ 2

status:
. -—Analyzer is still charging. -
. -—Analyzer is charged.
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' Home Screen

Clock

Rigalikw

Tap to Login

version 10,0 8488 Saftware version
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' Password Screen

Clock

Status bar '. 12:37:09 PM Power status icon

Screen name ‘ Enter PaSSCOde

Gl Eackspace soft
utton

Numeric soft buttons _><
4
7

o O N

3
6
9
Power-off soft button \1 1(') 0o [« OK soft button
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' Laser Warning Screen

33

Main menu icon

© 2015 Rigaku Analytical Devices

02:15:24 AM

— Analyze

4\ DANGER

CLASS 3B LASER
RADIATION

AVOID DIRECT
EXPOSURE TO THE
BEAM

Power status icon

< Laser warning

Accept=

Accept soft button




' Analyze/Ready to Test

Clock 16:06:33

Main menu soft button — Analyze

Analyze

(Pull Trigger)
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Power status
Status bar

Screen name

Analyze soft button
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Data Entry Screen

Numbers
w
- Empty field
Keyboard 'g
)
O
Capitals Backspace

Left or right Quick Launch Button
From Analyze Screen
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Drill Down Menu

(Comect Heb |
10:22:47 AM =}
Set Drill Down

Right arrow

From Analyze Screen or set
up as a quick launch function
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' Main Menu

Status bar

Analyze

View Results

Main menu —)—~<

System Check

g §e 44 47 YA E
LAecKked: 141010

System Check status
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' System Check Screen
06:44:44 AM =)}

— System Check

Place and hold AI7075 against nose.

Run System Check

(Pul Triggen)
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' System Check

_ ) 02:27:43 AM ==}
Main menu icon
— System Check
REEU't dHtE 2015-08-07 701 Match 1 Match number

___—

Record number Result

Alloy grade name

MQ value
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' Select View Screen

Connect Help

10:22:47 AM =}
Set Drill Down

Mone

Default

Light

Medium

Heavy

40 ‘ © 2015 Rigaku Analytical Devices
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Results

Figure 33. Alloy Composition Result with Matches
Alloy name from
matching Grade Spec

Result number

Color-coded MN score
Result date

Match Order value

Valid element ranges
from matching Grade
Spec

Analyzed elements —)—<

83.0 94.0
Position of analyzed
0.0 0s | / element % in valid range
Sample weight
percentages of
analyzed elements Color-coded element %
with overlap in valid
range
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' Results List Screen

I':'I'_:i '-1 '_:i.—l-l F'Tu"

— Results

10/04/2015 - 10/19/2015
10/05/2015
645 03:55:47
5083/5086 Aluminum 0.92
644  Sup-AcmeE—=88-5544 Sample ID

No Match 0.00
643 03:55:02

LSS )
Result type -

316 Stainless Steel 0.78
641 OomO  03:53:47

Left arrow
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Spectra/Graph

Green MN score for

current match
Alloy named in Grade

S f t match
pec tor current matc Match Order value

Analysis date —"";: anen [ .
Result number

40000 =

32000 =

Analyzed spectral data —)--< 24000

16000 (=

8000 |- N
\\% g Ll J.llilli...l.]l..J

225 270 315 360 405 450

Extended screen icon in
Result Views position

O0m==

Right arrow
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' Camera / Barcode Functionality

04:05:33 PM

Scan Barcode

T ﬁ SDSGUNC 0646 GNGMA :

19659 13484
Lﬁ_ 780 56-14792-064G

p—
I.AF.I

6

04:04:50 PM

619659134846

Use Camera to scan
and input barcode
information into
memory

44 ‘ © 2015 Rigaku Analytical Devices
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Press Camera to
Capture Image

F.-1
LAF.I

And / or use Camera
to image sample for
memory and report
generation



' Setting Page

Settings

Result Settings

Instrument Setup
Communication )

Instrument Status )
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' Results Setting

.| KT-100 Remote

Connect Help

10:32:30 AM

— Results Settings

Selected Naming System
RigakuDefault

Alloy Match Criteria
0.50

Number of Matches
.

File Tag

Cal Factors
Active: test

46 ‘ © 2015 Rigaku Analytical Devices
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Quick Launch Keys

[ &7 KT-100 Remote EE)
Connect Help Connect Help
10:34:26 AM =, 10:33:27 AM
— Instrument Setup — Quick Launch Keys
Right Quick Key (Result)
Next Match
Language Left Quick Key (Result)
English Change Result View
Quick Launch Keys > Right Quick Key (Analyze)
Drill Down Select
Right Quick Key (Camera)
Take Picture

Choose the functionality for your Quick Launch keys
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' Connection Page

16:07:25 [}
— Communications
Usb connection Usb
IP address
Wifi
Off=€ Wifi status or IP address
Bluetooth (unavailable) ————1| 2101h
Off
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' Data Download

Data download

iew Higtory Bookmarks Tools Help
f H | 't t d th h & Orbite Travek Ailine Ticket... % | KT-100 x
aCI I a e roug 192.16815.201 4 ean B 9 4+ A S =
le @ Login | Satesforce EE] XFINITY | () Rig Webex v Login Smartsheet () boston.com & ESPN [l Welcome! Linkedin [H [ Thorlabs | From Intemet Explorer () Fidelity Time

internet browser @ Ri e o

USB Address: 192.168.15.201
Wifi Address: 10.9.4.102

i n te rfa Ce Piease ]Og in Software Version: unknown
Username: manufacturing User =

Password: ogn |

Operator
* Allows for data
download

Administrator

« Allows for data
download and
library/software
upgrades
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' Data Download

File Edt Vew Higtoy Beshemaks Teels Help

I «Tam n
& 5 1o/ hatana & || seuren 0O T+ A E =
(B Mot vieted A k7-100 [} 0FNITY 5 Gosgle @@ SFC [ Senartshest £ boston.com B 65PN [ Linkedin () Fidelity Tiwa € Fusionforge @ Rigeku Intelidiet 78 1P Morgan Card ) Shype 20 BacicTall €F Rackopace | Trawel ) Virtusl Office € Mo ) 4500 BF Gosgle Mupe ) Intalios £1 GPS G5M GPRS Locati.
Model: KT-100 5
R"‘ k Serial Number: K1002
lg.:l u USB Address: 192.168.15.169
Wifi Address:
Logged in as Operator Logoul Saltwara Version: unknown

e e From the calendar,

o o me — | select the day and the
' last 25 analysis of that

Libraries 2015-08-26
Select All PREVIOUS 0 - 25 of 34 NEXT d H H
Unselect All ay WIII be dlsplayed
* Select | Result # | Sample 10 | TOP q‘:;llﬂ; Al | Ti | Cr M| Fe| Co | Ni Mo|W Mg | Si |Cu|Zn
cervica 35 Udimet 700] 069 1.55(3.27(14.8[0.02| 0.5/15.69)57.76 6.4| 0|
LY 356 1.00|(91.96 0.01(0.32 o 0.26 A3 3 0.16
3| | 3s6| toojszaz| | | ofozs|  [oa2] | [o25] e67|0a1]o] Data can be ex Orted
32 3506 1.00|92.16 0.03(0.33 0.07 0.25| 6.97(0.12|0.07 p
a1 | 383  1oosszs| | [oasloas] | o | [oosi0.06241] 26|
an 383 1.0082.89| |0.13] 0.4 | 005 | 0.09]11.48]2.42|2.58 to table Or pdf report
z| | 383 woojsz72| | fozios 0.06 0.08[11.17|2.43| 281
28 383 1.00 B4 0.18(0.45 0.14 0.07(10.44(2.17|2.55
2| | 383 ooafszos| | oaafoaz]  [oos] | [o071161]2.12[261]
26 413 1.00|86.77 0.02(0.37 0.02 0.04(12.51(0.13|0.15
23| | a3 100 s8] | [oo2fo36] | o | o4 003
29 413 1.00|87.11 0.01(0.34 0.17 0.04(12.12(0.14|0.07
2| | a13)  1oo0fsza9] | | olo3a]  [oas| | Jo.0a|12.08/0.11/0.11]
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' Alloy Grade Library

Comprehensive and user-editable alloy grade library contains ~ 400 grades

H - M = 0 48rigakuGradelibrary [Read-Only] - Excel ?2 @ - x
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW Bree Allen ~ I
.y
- Ex’[“t rial - EfWapTed Number . l_j_a Normal Bad Good Neutral EX i E"“‘”S”’" TAy il
B Copy - | - - Fill - 3
JR— €0 00 Explanat a -
Pt panter Iu- =5 ElMergesiCenter - - % 0 B2 FCﬂ::;dﬂl:mﬂ;lv F?r;nglaetfs EE =~ Note o nsent Delete Format ?:;E ;T:ﬁ
Clipboard [ Font ~ Alignment 5 Number n Styles Cells Editing ~
H57 - v
A B c D E F G H J K L M N s} P Q R s T u v w X Y z AA AB AC AD AE AF AG AR AS AT AU AV [a
1 Version 0.48
2
3 Matr— AlgDr\l!!m Alloy Name UNS Trade Name: Displ- Notes Au A‘\ Al A‘S B B.E Be B‘I Bi E c Ex‘i cd CEJ Co Cr Cr Ct‘ Cu F‘E Fe Mg Mg M‘n Mn MP
4 | Matri ~ - - - B - Mz~ | Mi~ Mz~| Mi~ Mz~ | Mi~ M:~| Mi~ I MY Mer Miv M| Miv Mev| Miv Me~| Mi~ Ma~| Mi~v| Me~| Mi~ Me~| Mi~ Me~| Mi~
5 Al Al 319 A03180 85.00 90.00 0. 000 010 3.00 400 000 100 000 0415 0.00 050
& M Al 356 A03560 82.00 93.00 X 0.00 010 000 025 000 060 020 050 000 035
7 M Al 380 A03800 7800 89.00 X 0.00 010 300 400 000 200 000 045 000 050
-] Al Al 383 A03830 78.00 89.00 0. 000 040 200 300 000 130 000 045 000 050
9 Al Al 384 A03840 76.00 8&7.00 0. 000 0410 3.00 450 000 130 000 045 000 050
10 Al Al 413 AD4130 79.00 90.00 0. 000 040 0.00 100 000 200 000 0415 0.00 035
1 Al Al 1100 A91100 96.00 100.00 0. 000 010 000 020 000 075 000 020 000 020
13 Al Al 20142017 A9201417 87.00 98.00 X 000 041 350 500 000 070 020 0.80 040 1.20
1 Al Al 2024 A92024 8600 97.00 0, 000 041 380 490 000 060 100 200 030 0.90
15 Al Al 2219 A92219 86.00 97.00 0. 000 040 580 680 000 030 000 045 010 050
16 Al Al 3003 A93003 91.00 100.00 0.00 000 0410 005 020 000 070 000 045 100 150
17 Al Al 3004 A93004 91.00 100.00 0.00 000 040 0.00 025 000 070 080 130 1.00 150
18 Al Al 3005 A93005 91.00 100.00 0.00 000 010 000 030 000 070 020 060 100 150
21 Al Al 4032 A94032 78.00 89.00 0. 000 010 050 130 000 100 080 130 000 000
2 A Al 5052 A95052 90.00 100.00 0, 040 035 000 040 000 050 220 280 000 020
3 Al Al 5056 A95056 88.00 99.00 0. 005 030 000 045 000 050 450 550 000 0.20
25 Al Al 5083/5086 A95083 88.00 99.00 0. 005 025 000 010 000 050 350 490 020 100
26 Al Al 6061 A96061 91.00 100.00 0. 004 035 016 041 000 070 080 120 000 020
27 Al Al 6063 AJ6063 92.00 100.00 0. 000 041 000 0411 000 035 045 090 0.00 020
30 Al Al 7050 A9T050 83.00 94.00 0. 000 030 200 300 000 030 190 260 000 020
31 Al Al 7075 A9T075 83.00 94.00 0. . 000 030 120 200 000 050 210 290 0.00 030
35 Al Al Mg Mg 0.00 3500 65.00 100.00
% Cu cu C110 Ecu C11000 | Electrolytic Cu 000 030 0.00 040 0.00 075 000 005 99.00 100.00 0.00 0.40 0.00 040
7 cu cu C172Be Cu c17200 Be Copper 000 030 180 200 000 075 010 031 95.00 9950 0.00 0.25 0.00 040
38 Cu Cu €210 Gildiing €21000 Gilding 0.00 0.30 0.00 075 90.00 96.00 0.00 0.30 0.00 030
39 Cu Cu €220 Comm brass C22000 Commercial Brz 0.00 030 0.00 075 84.00 9400 0.00 030 0.00 030
40 Cu Cu €230 Red Brass €23000 Red Brass 0.00 0.30 0.00 0.75 79.00 89.00 0.00 0.30 0.00 030
41 Cu Cu €240 Lo Brass C24000 Low Brass 0.00 0.30 0.00 0.75 74.00 85.00 0.00 0.30 0.00 030
42 Cu Cu €260 Cart Brass C26000 Cartridge Brass 0.00 0.30 0.00 0.75 64.00 75.00 0.00 0.30 0.00 030
43 Cu Cu C270 Yellow Brass C27000 Yellow Brass 0.00 0.30 0.00 0.75 59.00 72.00 0.00 0.30 0.00 030
| Cu Cu | C280MuntzMetal | C28000 Muntz Metal 000 030 0.00 075 5500 66.00 000 030 0.00 030
25 Cu cu C310 Pb Brass 31000 Pb Brass 000 030 0.00 075 85.00 9400 000 030 0.00 030
% Cu Cu | C34PbComBrass| C31400 | PbComBrass 000 030 0.00 075 8500 93.00 000 0.25 0.00 030
a7 Cu Cu  |C360FreeCutBrass| C36000 | Free Cut Brass 000 030 0.00 075 5500 68.00 0.00 035 000 030
8 Cu Cu | C377Forging Brass |  C37700 | Forging Brass 000 030 0.00 075 5400 §6.00 000 030 0.00 030
48 Cu Cu €425 Sn Brass C42500 Tin Brass 0.00 030 0.00 075 84.00 93.00 0.00 0.08 0.00 030
50 Cu Cu C443 Admirality C44300 Admiralty Brass 0.00 0.30 0.00 0.75 64.00 77.00 0.00 030 0.00 030
51 Cu Cu C464 Naval Brass C46400 Haval Brass 0.00 0.30 0.00 0.75 55.00 68.00 0.00 0.25 0.00 030
52 Cu Cu C482 Naval Brass C48200 Haval Brass 0.00 0.30 0.00 0.75 55.00 65.00 0.00 0.25 0.00 030
53 Cu Cu €485 Naval Brass C48500 Naval Brass 0.00 0.30 0.00 0.75 55.00 65.00 0.00 0.25 0.00 030
54 Cu Cu C510P Bronze A C51000 Phos Bronze A 0.00 030 0.00 0.75 90.00 97.00 0.00 0.00 0.00 030
55 Cu Cu | C544PBronzeB | C54400 |Phos Bronze B2 000 030 0.00 075 8400 9500 000 030 0.00 030
6 Cu Cu | 623954AiBronze |  C62300 Al Bronze 850 11.00 0.00 075 81.00 93.00 200 500 0.00 050
57 Cu Cu ‘C630|955 Al Bronze C63000 Al Bronze . 9.00 11.50 0.00 0.75 75.00 86.00 200 5.00 0.00 3.50
8| Cu cu C642 Al Bronze C64200 Al Bronze 600 781 0.00 075 86.00 96.00 0.00 050 0.00 030 -
rigakuLibrary Q < v
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' Rigaku KT-100 Library Editor

Choose your base to view current alloy grades

File View Help
Open  SaveAs Save  Search Up Rename
| RigakuDefault
Library Tree View
' Libraries
' Master
¥ RigakuDefault
» MatrixAl
» MatrixCu
» MatrixSSCrni
» MatrixSSCr
» MatrixSSCo
» Matrix ASTS
» Matrixhii Aluminum Matrix Copper Matrix ‘Chromium Nickel Chromium Stainless Cobalt Stainless Steel Low Alloy and Tool Nickel Matrix Cobalt Matrix Titanium Matrix
» MatrixCo Stainless Steel Matrix Steel Matrix Matrix Steel Matrix
» MatrixTi
» Matrisbg 2% 26 26
» MatrixZn
» MatrixSn
» MatrixPh
DLE2 Stainless Steel Stainless Steel Stanless Steel
E.: 300 Series E0.: 400 Serles Co<20% Eg:
Kovar, Alloy 903
22 Alloys 47 Alloys 42 Alloys 17 Allays 9 Alloys 12 Allays 48 Alloys 64 Alloys 17 Alloys
Magnesium Matrix Zinc Matrix Tin Matrix Lead Matrix
12
Magnesium
7 Alloys 7 Alloys 1 alioys 1 Alloys
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53 © 2015 Rigaku Analytical Devices

Analyucal Devices



i KT-100 Library Editor
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' Trimble LP2 GPS Module (optional)

L2P Features common to all devices:

e Access to the L2P portal 5 m q

G-Force

e Overspeed alerts ki, o
e Entry/ exit of GeoFence alerts d@ @ . (B 9o &
it existing elete reate new el timer nable /
e Real time tracking based on time and/or o — T
distance ' ,
ey e . 4
e Position history : 1
e G-Force sensor e mf.":-: L \
e Flexible reporting intervals; pings every 15 y i 5

minutes or once a day or once a week
e Multi carrier Global SIM, GSM / GPRS
worldwide coverage

e Remote over the air configuration Sonth -
e A-GPS, Assisted GPS, tracks indoors and
outside

e Exportable historical reporting
e Smartphone App
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' GPS Alerts

=] T LI FW: Alert by 355504063965513 - Message (Plain Text)
MESSAGE
Booe X 22 (3 T [ST s | dm g oy WP G A Q
Team Email Done _m OneMote i El Related -
&5 Junk~ Delete Reply ReAFII:y Forward [ Mare ~ =1 Reply & Delete ¥ Create New - Msve HActions' Uw,::d Categvorlze FEIFI,D.W Tranvslate I Select - Zoom
Delete Respond Quick Steps [F] Move Tags IF] Editing Zoom

Fri 5/6/2016 11:27 AM

David Mercuro

FW: Alert by 355504063965513
To  Bree Allen
Cc  Claude Robotham

Bing Maps

Regards,
Dave

77777 Original Message-——-

From: alert@|2pgateway.com [mailto:alert@I2pgateway.com]
Sent: Monday, February 08, 2016 6:03 PM

To: David Mercuro

Subject: 639655132

David,

L2Pe belongs to Station-21174147(1D: 255504063965513) is powering off at 05:10:39, 11/11/2015, Location: Ramp 11, Louisville, K¥ 40209, USA.
Position's coordinates: 38.160882,-35.733352

Click the following link to see the map.
http://maps.googleapis.com/maps/api/staticmap?center=38.160882,-85.733392&700m=15&size=640x480&markers=color:orange % 7Clabel: H% 7C38.160882,-85. 733392 &sensor=false

\

56 © 2015 Rigaku Analytical Devices

Analyucal Devices



Any Questions?
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Copyright notice

Copyright © 2013 — Rigaku Corporation and its Global Subsidiaries. All Rights Reserved.

The textual, photographic, video, audio, and combined audiovisual materials and documents resulting from the
promotional or educational activities of Rigaku Corporation and its Global Subsidiaries, including the material contained
on the various Corporate Web sites, are protected under U.S., Japanese and international laws as copyrighted works.
Anyone who displays, reproduces, copies, creates derivative works, or sells our textual, photographic, multimedia,
PowerPoint, video or audiovisual programs for commercial or non-commercial purposes without our permission violates
the copyright laws and is liable for copyright infringement.

Likewise, Rigaku Corporation (and its Global Subsidiaries) trademarks and service marks are protected by state,
federal, and international trademark laws. Any person who uses our marks for commercial or non-commercial purposes
without our permission on goods or services in such a way that it dilutes the distinctive quality of our marks or that
creates the likelihood of confusion with our marks is liable for trademark infringement.

Liability for copyright or trademark infringement involves the potential for significant civil damages, including, in
particular cases, statutory damages, liability for up to three times actual damages, and attorney’s fees.

If you have any questions regarding this notice, please send an e-mail to info@rigaku.com.
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