RS/

GaugeMaster
Coating Weight Gauges for
CGL, EGL and ETL

Single Coatings: Zn, Al, Sn, and Cr
Total Coating: Galfan, Galvalume, Galvanneal, Zn/Ni , Zn/Mg
Option: % Fe content, % Al content, % Ni content

Radiometric Services and Instruments, LLC
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Measurement Principle

Differential lon Chamber Signal A i
+
> =2Zn+Fe+C

Signal B
=Fe+C

(Signal A - Signal B)
-

=(Vyy # Ve +C) = (Ve +C) = V,,

Filter B blocks Zn x-rays, but
permits Fe x-rays to pass

7
Filter A permits Zn
and Fe x-rays to pass Zinc, Zn
into the ion chamber

Fe x-ray energy = 6.4 keV

A 4

v

Iron, Fe Zn x-ray energy = 8.6 keV

A 4

Backscattered x-rays (C)

Radiometric Services and Instruments, LLC
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Galvalume (Zn/Al) and
Zinc/Nickel (Zn/Ni) coatings

oating Weight

Fe x-ray energy = 6.4 keV

Zn x-ray energy = 8.6 keV

The addition of Aluminum
into the zinc coating causes
the intercept A to shift to
position B.

This permits the percentage
of Al in the Zn/Al mixture to
be determined since the
differential ion chamber
measures both Zn and Fe
X-rays.
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Applications

Coating

Coating Weight
(per side)

Source
Voltage

Zinc (Zn)

0 to 200 gm/m?
0 to 450 gm/m?
0 to 610 gm/m? (extended)

20kV
40kV
40kV

Aluminum (Al)

0 to 300 gm/m?

20kV

0 to 16.0 gm/m?

20kV

0to 1.0 gm/m?
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Recent System Orders

Tata Steel — Ijmuiden - ETL
MSC - Walbridge Coatings — EGL
Spartan Steel Coating — CGL
ArcelorMittal — Galati — CGL
Tata Steel — Trostre Works — ETL
ArcelorMittal — I/N Kote — CGL
Ton Dong A thru CN Steel Plant Eng. - CGL

Over 150 systems and upgrades in service around the world

L Radiometric Services and Instruments, LLC ‘
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Typical Coating Gauge Configuration

O-Frame

Main Electronic
Cabinet (MEC)

Remote Operator’s Panel(s)

Communications
CPU

Level Il

Cabling/Conduit oooo

Fiber Optic or Cat 5 Radiometric Services and Instruments, LLC
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GaugeMaster Cabinet

L

DIN Rail Mount Power Supplies

Technician’s
Terminal

Digital X-ray Control

Keyboard

Communications CPUs

Gauge Processor

Industry Standard /O Modules

Optional Side Mount Air Conditioner for
temperatures above 35 °C / 95°F

Radiometric Services and Instruments, LLC




Your #1 source for thickness and coating gauge needs

Gauge Processor Configuration...Added Reliability !

 Industry Standard "Computer-On-Module”, ETX (Embedded Technology eXtended) modules
minimize long term “hardware obsolescence” issues.

» Compact Flash Drives for enhanced reliability.

» Separate Processors for system measurement and communications. “Core” measurement
software continues to run even if display application software crashes.

e 16 bit - A/D Channels

* Four Independent Analog Output Channels.

» Up to 48 Channels of Digital 1/0, configurable.
» Network Connectivity for remote monitoring and troubleshooting.

e Linux Real Time O/S with “C++" language modularized.

Radiometric Services and Instruments, LLC




Your #1 source for thickness and coating gauge needs

The Technician’s Terminal is mounted on the front door of the MEC. The terminal is used for system
configuration, set-up of measurement parameters, diagnostics, fault finding, etc.

The Technician's Terminal can be used as the Operator's Terminal in the event of a problem with the
Remote Operator’s Terminal.

- Touchscreen LCD color display

- Rugged, industrial quality for tough
environments

- Simple, easy-to-use interface
- Password controlled, multiple access levels

- Display of thickness, deviation from set point
V= together with present and next nominal values

xor [N [ 0.0620 | 0.7565 | 0.681 [ 0.6775 [ 07696 | 0.5782  seven - Manual entry of thickness, alloy/grade
- Gauge status and alarms
. Customer configurable displays

sor EEERN | 0.6820 | 0.7585 | 0.6981 | 0.6773 | 0.78368 | 0.5782

Radiometric Services and Instruments, LLC
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Diagnostic Features

Accessible via internet for remote diagnostics

Cabinet temperature, x-ray driver temperature, standard magazine temperature and
X-ray source temperature monitoring with alarms

Full diagnostics with multiple screens

Calibration curve building capabilities built in; includes curve order selection, display
of coefficients and curve error display

Remote troubleshooting via modem/internet/network capability
Alarm and event logging by time and date

Analog input and output scaling

Digital I/O checks

Radiometric Services and Instruments, LLC
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System Interfaces

» TCP/IP, Profibus or OPC interface to Level Il computer
» Download nominal thickness, tolerances, alloy name, alloy chemistry, etc.

RS232C serial links available for older systems

Four scalable analog outputs (standard)....additional outputs are optional

Isolation amplifiers available for Control Interfaces
« +10VDC or 4 — 20 mA current loop, 1000 vdc isolation

Digital Inputs and Outputs (Solid State or Relay) for system status
» Gauge healthy, measuring, calibrating, on/off-line, etc.

Radiometric Services and Instruments, LLC
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Your #1 source for thickness and coating gauge needs

DIN rail mount Power Supplies are protected by circuit breakers and monitored for malfunction and
alarmed.

All wiring and terminal blocks associated with the power supplies are color-coded throughout the
system for ease of troubleshooting.

¢
el I —"

Radiometric Services and Instruments, LLC




Your #1 source for thickness and coating gauge needs

A highly stable Digital X-ray Control System drives the x-ray source(s). A Pentium class CPU is used
to regulate the high voltage and current through the x-ray tube. Capable of driving most DMC,
MX/DMC and Thermo Radiometrie X-ray sources.

» Backwards Compatible with existing DMC, MX/DMC and
Thermo Radiometrie X-ray Driver Chassis and PCB'’s.

» Ethernet Connectivity: X-ray source high voltage and
current are regulated via Ethernet link to the Main CPU. e .

» Temperature Monitoring of x-ray power driver and x-ray @ v
source. Overheating problems are quickly recognized and
averted, minimizing production delays.

» Increased Accessibility for ease of maintenance.

I Radiometric Services and Instruments, LLC |
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Your #1 source for thickness and coating gauge needs

Industry Standard I/O Modules are mounted on a circuit board. Terminal strips
provide a convenient and easy connection point for the customer’s wiring.

Each module has a LED status indicator for ease of identification.
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Your #1 source for thickness and coating gauge needs

The Remote Operator’s Panel permits the viewing and entry of measurement values and parameters. Multi-
level password control allows access to system extensive diagnostic and configuration tools.

- Touchscreen LCD color display
Rugged, industrial quality for tough environments

- Display of thickness, deviation from set point together
with present and next nominal values

Manual entry of thickness, alloy/grade
- Gauge status and alarms
- Mounting options...Surface, Desktop, or Rack
.- Chassis mounted CPU simplifies installation
Ethernet fiber-optic interface

- Optional keyboard, trackball and mouse operation

Radiometric Services and Instruments, LLC ‘




Measuring heads are mounted on rugged O-frame available in standard sizes to cover various
strip widths. Single beam scanners can be supplied for locations where O-frames are not suitable.

Servo motors with integral position encoders deliver excellent sensor positioning accuracy
Fast scan speeds; up to 300 mm/second (12 inches/second) with digitally adjustable speed.

Multiple Measurement modes:

» Single Point - Measuring heads positioned at any point across the strip

» Continuous Scanning — Measuring heads scan continuously from edge to edge

» Triple Spot — Measurements at selectable distances from the near, center and far edge of strip

Radiometric Services and Instruments, LLC |
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Filter B X-ray Beam / Filter A
A

Preamplifiers and lon

: Differential
Chamber High lon Chamber
Voltage Supply
Shutter and
Beam Filters

X-ray Source

Unique differential ion chamber design reduces errors due to substrate thickness and Compton
backscatter thereby improving measurement sensitivity and accuracy

Radiometric Services and Instruments, LLC



[ ==
A

Radiometric Services & Instruments, LLC

Your #1 source for thickness and coating gauge needs

50 kV X-ray Source can be operated at any energy according to application
High Power design provides faster measurements, better noise to signal ratio for improved accuracy
Enhancements in engineering design to improve performance and reliability
» Redesigned High Voltage (HV) modules improve reliability
* HV module changes to enhance internal cooling and extend life of x-ray tube
Ceramic X-ray Tube

ernal temperature sensor for temperature monitoring

DMC compatible
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Gauge Setup and Configuration Pages

Bottom Gauge

RS | coamo weiott Gawe __~ Techniclan  Monday, May 012006 01:50:20 PM

i
g

Veltage 5.0407 E % o

Ll ool | .
"
y—
Ve oaoss | = KN 0.0104
ity gasss eres IINEE | ., 9.4870

STOR Ak Tomp 0.0000 | + oterance [N | svo e 0.0000
Last STDZ Date. Last STDZ Date

05/01/2006 15:16:40 ~ Toemnce _

Gauge Status Alarm Status.
1. ALARM 570 Communications CPU

% Deviation % Deviation

System Commands.

Thickness  28.6229 ' 0 Thickness 92.3790
Valtage 5.3764

e N -~

0510172006 15:16:39 | -To=<+ RN

| standby | scan | Dwen Sample | Gauge Control |

[RST Seup Page Technician  Sunday, Aug 717003

Thickness{ 39.2616 ., | 3.6059 vy

vomrs ... I ...
Mitpher - I
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am.-

RS | scomes cotorn _~) Techniclan  Monday,May 012006 11:36:40 AM

Drive Limit _ mm Home 0.00 mm

s R~ o2 IR

sunsie > |RERER] v RSN

e vt [N e 15000088

CORTN  2100.00 B0 stave Uit [ X~
Dwell Offset _mm Dml‘nme_uc

Fwd. Sens. Offset _ mm Rev. Sens. Offset _

Head Pos. Scale Scan Speed Retract Speed

234wmm_ |___2so00fs _
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System Commands
Perform Home

o

e Coen S

RS[ Calbrain Page Techmician  Sunday, Aug212005 103459 AM

Samples

O L e [ e T LT P
L51200 2629 0036662 151856 0.006560 A7
251900 71166 0060986 252432 0005120 0211216 A
401000 BADSSE Q09T 400397 0006030 0150463 ¥ Qo
017900 760384 0196909 L5159 0.019320 0236275 SR
991200 728502 0219713 993915 0007150 on71987 X g mr
1995000 572452 0AB0SE1 19.96765 0.007650 0.038293 —

19584300 156486 0953671 984319 0.000190 0.000465 " “0.0051400
7977600 13I3H -LE9MI9 7977003 0005970 0.007483

92598100

Time Constant

9 100.05700 0.55198 2378083
10 13990000 033248 3312050
11 19957400 0.07989 4690930

100.06280 0.005800
139.59844 0.001560
19957426 0.000260

0.005798
0001114
0.000133

S 12 23941700 002944 5590517 23941695 0000050  -0.000021
+Warning et sl
“Warning -t L Curve Commands Cosflicienty
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2
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.
7
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Operator Pages

| USER: | Tue, Apr05,2005 | 12:46:09FPM

s | Zoom 0 | Zoomm | Asanisd Tap. 39.5342 4
e —_—
39.5342 4

RS opemos e = |

Top Profile

w0

[(aen [ zsemout [ 2oomm [ aseances

Gauge Status
MEASURE

owr = Tose iaom

Swon
Bottom Profile alajalal=|@

Average West Center East Max. Min.
mﬁ | 0.6820 | 0.7585 | 0.6981 | 0.6773 | 0.7836 | 0.5782 ..
nor RN | o0.6820 | 0.7585 [ 0.6981 [ 0.6773 | 0.7836 | 0.5782 1
con o [TERY ~ove N coce IR - N

6285
-0
Function Ki
STANDBY | SCAN | DWELL CENTER
| el il s | = e [EEy

RS [ rasie sos ot pace ~ Technickan Monday, May 012006  10:29:17 PM

i ::om ;:::;3’: Forward Center Reverse
. oD e  30.2158 27.9633  27.5407
e T

eom 89,1006 94.5506  90.0256

Ta 119.0780 122.5140 117.7550

Alarm Status

I OFF-LINE I

System Commands

. | Sundby | scan Owel | standardize | Gauge Control |
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Technician

| Monday,May 012006 11:37:48 AM

Slow Analog Input

Fast Analog Input

[1ndes [vtve [name [ Dwscapoon

[inen [ vaiue [wame [pescapacn

04932 ALDL +5 velt montor (Chaneel 1}
LA ALOZ 415 volt montor (Channel 2)

LML ALOT -3 volt morvtor (Chaneel 3)

LI9M ALDA 412 vol montor (Channed 4)

LIET7 ALDS 424 Detecter Viltage (Channe! 5)
23477 ALOS 24 Detector Voltage (Channel §)
04590 ALD7 Mother Boand Temp Senscr (Channel 7)

ALDLE 424 volt Digfal VO & Relays. (Chaneel 8

0.0000 +48 volt Magazme (Channal 5)

424 vol X2y Drever (Chanmel 101
<24 volt Xeray Dves (Chanel 11)
6 walt Xexay Devet (Chasnel 121

Zero veltage reference (Channel 16)

Air Temperature Tog Head (Channel 1)
Nir Tomperatuse Botiom biead (Chasrd 2)
(Channel 1)

(Chanmel 4)

(Chanee 5)

(Chancel 6

(Chaneel 7)

[Chaneet B

1
2

44162 DETECTOR_TOP TOP Detectod 1ng
5,840 DETECTORBTM Bottom Detector |

Your #1 source for
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Technician  Monday,May 012006 11:37:30 AM

Bt 1 (Outpt Filler CMO)
2 (Outpus Spare)
Bit 3 (Output Watchdog Pufse)

Bit O gt Remote Meas ure)
it 10 (input Remote Scan)
BRI o B TR
it 12 Onput Remcte Sample Measure)
it 13 (input Al Pres sure)

it 14 Onput Shuter Statys)
Bt 15 (input Emergecy Sicp)
it 16 tinput Spare)

Bit 17 gt Spare)

1118 tnpur Spare)

Bt 19 tinput Spare)

Rit 20 (Owtput Spare)

Bit 21 (Outpus Spare)

it 22 (Oupur Spare)

Rt 3% et S

RS | oisonostc Pace v

Voitage Monitor|

Voltmon

/0| Ansiog /0 | Motion St

-

[todex [ valie  [Name [san [max |
1 49364 45 Volt o

525

7 1M 15 Vel Hs 155
3 149418 15 vair 85 44
4 1eE aa2ver ms s
§ 23877 sMVDetecr 235 M5
6 25877 MvOmeste 245 235
7 2Bl sMVDGEUD 25 M5
i BowdTempuare 0 120
9 0 ARTEWR 2635 37345
0 0 ARTEMP 26315 37315

+ 5 Volt power supply moevlor
+ 15 Vol power supply moritor

15 Valt power supsly monitor

+ 12 Vit power supply monitor

+ 24 Detector Valiage power suzply monior

23 Detector Valtage power supply montor

+ 24 Dighal 110 & Relay Valtage power supply moniior
Main baard temparatue senso montor

A Temperature for Top measurcing head

Al Temperature for Sottom measureing head

| System Commands.

| Refresh D10 | Refresh AO | Refrash Al | Refresh Monitor | Refresh ALL| Diags ON | Diags OFF

1ige need
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COIL REPORT 2008-04-25
Coil ID

SETUP INFORMATION COIL INFORMATION

(Summary Report) T Start Time 20080425 141450

+ Tolerance 0.0200 End Time 2008-04-25 15:52:45
- Tolerance -0.0200 Run Time 01:37:55
Alloy Name 301 Coil Length 2503.09 meters

0il Data stored in .pdf or .csv format

be printed (printer optional)

STATISTICAL DATA STANDARD DEVIATION !SIGM_A]
p to 2000 reports Mean (XBan 08007 | Sigma 0.0102

mm
Maximum 0.8595 2 Sigma 0.0204 mm
Minimum 0.5807 3 Sigma 0.0307 mm

)00 data points per coil Range (R) 02788

Variance 0.0001 % Out of Tolerance 0.8547

VIOLATION SEGMENTS
Count Type Max Deviation Start End

Over 0.2495 0.4892 10.6241
Over 0.0188 16.4149 21.3566
No Violation
No Violation
No Violation
No Violation
No Violation
No Violation
No Violation
No Violation
No Violation
No Violation
No Violation
No Violation
No Violation
No Violation
No Violation
No Violation
No Violation
No Violation

OO0 UL N~
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Coil Review Package
(Requires Coil Report Package)

» The Coil Review Package stores ALL collected data for each coil in a system hard
drive (Coil Report Package only saves a condensed summary of the coil data)

» Atechnician may use this feature to perform a detailed analysis of any selected
portion of a coil

* Up to 200 coils may be saved using this format

Radiometric Services and Instruments, LLC
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Upgrade Packages Available for
DMC Model 420, 800, 480
and Radiometrie RM 318M Coating Gauges

Upgrades are the most cost-effective solution to gauge obsolescence. Roughly half the
cost of a new gauge.

No need to purchase expense new gauges to benefit from newer technologies. Existing
measurement sensors are often be retrofitted with the latest technology as part of the
upgrade.

Reusing the existing measuring frames, sensors and cabling minimizes installation costs
and keeps down-time to a minimum. Most upgrades can be completed in just a few days.

Modernizing and reusing existing measurement sensors negates the purchase of
expensive new sensors to support the system

Radiometric Services and Instruments, LLC
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RS/ ..now #1 in Service Support!

RSI provides more service support than any other North American supplier, using
experienced test and service personnel

* Free emergency service Hot Line (+1) 717-476-9012

» North American Service from Frederick, MD, Wheeling, WV and Detroit, Ml
* European Service from the UK and Italy

» Service in Asia from Beijing, China

* Maintenance contracts designed to meet your requirements

» Discounts on spare parts

* Wipe tests

e Competitive Service Rates

» Visit our website: www.rsi-xray.com

Radiometric Services and Instruments, LLC
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Why Work with RS/ ?

» Our thickness gauges and coating gauges are proudly Made in the USA
» Field Service and Technical Support are always available

* Free telephone hot line for customer emergencies

» Affordable preventive maintenance contracts and call-out service

» Fast turn-around on fully tested repairs — large inventory of spare parts

» Our x-ray sources and detectors are mechanically and electrically backwards compatible
with those used in many older gauges

* An experienced technical staff with a proven track record

* We have more than 200 years of combined gauging experience

At RSI, the Customer is #1

Radiometric Services and Instruments, LLC



