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Where Wavelength Matters
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Minimizing Errors (AT)

AT Total = Background

. ) Reflections*
AT Pyrometer Calibration

+ AT Optical Obstruction*

+ AT Emissivity*

+ AT Background*

+ AT Misalignment* Sensor Field

of View (FOV)

*Wavelength sensitive factors

Emissivity
Variation of
Material*
Intervening Measured
Optical Obstructions * Target Area
# Steam + Dirty Windows
* Flames + Plasma
* Smoke + Combustion Gas
* Dust + Laser Energy
Full Field Partially Filled ? Wandering
of View Field of View* % Target*
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Single-Wavelength Technology
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Ratio and Multi-Wavelength Technology ‘

Two-Color (TC) Dual-Wavelength(DW) Multi-Wavelength(MW)
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Single-Wavelength Technology
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Silver Series

Short-wavelength 7} 20| A2E|= O{Z2]|F|0]M

e Low Temp Metals e Melters Furnaces
® Thermal Reactors e Boilers

Single-Wavelength error due to 10% optical obstruction, misalignment or emissivity variation
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Single-Wavelength Technology
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Silver Series

Long-Wavelength 7} B10| AL E|E OfZ2|7|0lM Pro series

* Food * Minerals

* Paper * Building Materials

* Rubber * Glass Surface

* Textile * General Purpose

 Plastic Measurements

® Liquids

e |ce

* Soil

Specialty-Wavelength (SP) Pro Series
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Popular Specialty-Wavelength Applications

Temperature Specialty-

Specialty-Wavelength 7} B£0| A2 | = O{E2|A|o| M Range Wavelength
Hydrogen, Ammonia, and Hydro-Carbon based flames 700-3200°F / 375-1750°C 1.86um
Thin Films of H-C Based Plastics (Polyethylene and Polypropylene) 125-700°F / 50-370°C 3.43um
Hot Combustion Gas, Carbon Based Flames (CO, CO2 flames) 600-4000°F / 300-2200°C 4.65um
Glass Surfaces — Inside Furnaces, Ovens, and Quartz IR Heaters 200-4000°F / 100-2200°C Sum
Thin Film Plastics such as Polyester, Acrylic & Teflon Epoxy, and Painted Surfaces. 85-2500°F / 30-1375°C 7.9um
Applications using IR Heaters
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Ratio Pyrometer Technology
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Ratio Pyrometer Technology
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Minimizing Errors (AT) Background

AT Total = - Reflection .

AT Pyrometer Calibration
+ AT Optical Obstructiont™
+ AT Emissivity*+

+ AT Background Sensor Field o /
+ AT Misalignment*+ of View (FOV) 4

*Two-Color
Intervening
Optical Heated
*vm Obstructionst Target

TDual-Wavelength
Emissivity

Variation*t

Heat
Source

AlignmentConsiderations

: Full Field Partially Filled Wandering

N ] of View Field of View*+ Target*+
Aot oA M ™ © 2 Dual-wavelength IFO| 20| B = Two-Color I}O| 20| H = 1™ & IHE M EE AI23IE 2
=357, =, 2g, da7tA, E2t=0t 20| oHX| & Ol2{st Q20| US 4 QA7 o7t Ldiotrt
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Capabilities of Ratio Pyrometer Wavelength Sets

Ratio Technology Wavelength Set Characteristics
Two-Color (TC) 1 2, 437|849, d47tA, S2px0}, 20|X O|L{X| S Tfefof &
MS 827X 0|L} B2 3} HS = & I M= Specialty Dual-Wavelength | E
08 o2 B =(<smm), £57|, HATIA, B2 ot Y, Z2t20E F116t0] =
AUS
Dual-Wavelength
(pw) 12 H2 - HRO|X|Bt £57|, &Y, HATIAE F0tsto] 27| Xgtetx|
oto
s o
24
28

0| AL E|= o{Z2|AH 0] ¥
= Steel Mills
= Casting, Forming, Joining, and Heat Treating of Metals
= Induction, Resistance, Friction, Flame, and Laser Heating
* Forging Plants: Billet, Die, Heat Treat
* Wire, Rod, and Bar Mills
* Rotary Kilns, Thermal Reactors, and Solid Fuel Power Boilers
= Engineered Materials: Silicon Crystals, CVD Diamonds,
Carbon Densification, high Temperature Ceramics

8 Williamson - Where Wavelength



Multi-Wavelength Technology

ulti-Wavelength (MW)
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Surface Emissivity Characteristics
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Multi-Wavelength Technology

Multi-Wavelength & Ratio, Single-wavelength u}0| 20|E{2} H| w6} ZC}H?
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Comparison of Single, Ratio and Multi-Wavelength
Infrared Pyrometers on Steel Annealing Lines

150 83

4 T L 69
Single-Wavelength Pyrometer:
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Ratio Pyrometer:
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Temperature Errorin°
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Temperature Errorin °C
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-75 47
0.20 0.30 040 050 0.60
Surface Emissivity
Note: Assumes Strip Temperature of 1400°F (760°C)
Popular Applications

Aluminum & Copper Steel & Zinc Other
e Extruded Surface e Cold Rolled Steel * Glass Molds and Plungers
e Rolled Surface * High Alloy Steels * Magnesium Strip
e Cast Surface e Electrical Steel = All other non-greybody materials
e Sheared Surface e Zinc-Coated Steel previously listed

Forged Surface Shot-Blasted Pipe

e Brazing Operations High Strength Bearings
e Coating Preheat = Motor Rotors

* Dies and Molds

Aluminum Billet Aluminum Press Exit Steel Annealing Line Shot Blasted Steel Pipe
1 Williamson - Where Wavelength



Gold series

C-Class

Available with fixed
settings or 4-20mA
/Modbusinput for

emissivity adjustment

Line of Sight

8-14pm

-4t0932°F
-20to500°C

2:1,15:1,30:1,CF

1% ,+1°C

+0.5%,+0.5°C

240ms

4-20mA, 0-50mV
Thermocouples type T/J/K
RS485 Modbus

A

Single-Wavelength
M-Class

Two piece design with
asensingheadand
separate electronics

Aiming Option
Line of Sight

Spectral Response

2-2.6um, 8-14um

Temperature Limits

-4t01832°F
-20t01000°C

Optical Resolution
2:1,15:1,20:1,30:1,CF

Accuracy

1% ,+ 1°C

Repeatability
+0.5% ,+ 0.5°C

Update Time
240ms

Outputs

4-20mA
RS485 Modbus

Fiber Optic Cables

10

U-Class

4-20mA output and
adjustable settings via USB
connectionand SilverView
PC software

Line of Sight
2-2.6pm, 8-14um

-40t03632°F
-40t02000°C

15:1,25:1,30:1, 75:1, CF
+1% ,+ 1°C
+0.5%,+0.5°C
240ms

0/4-20mA USB

Gold Series Local Interface

Williamson - Where Wavelength

Laser aiming single-
wavelength pyrometer

Line of Sight, Laser Aiming

0.9um,1.6pm, 2.2pm

Optional: RS485, RS232

Single-Wavelength
30-Class

20-Class

Fiber optic single-
wavelength pyrometer
with optional aim light

Aiming Option
Fiber Optic

Spectral Response
0.9um, 1.6pm, 2.2pm

Temperature Limits
300-4500°F 300-4500°F
150-2475°C 150-2475°C
Optical Resolution
D/50,D/100 D/2,D/15,D/35,D/60

Accuracy

0.25%, 2°C 0.25%, 2°C

Repeatability

<1°C <1°C
Update Time
5ms 5ms
Outputs
0/4-20mA 0/4-20mA

Optional: RS485, RS232

iy

-l.snun'l__n__

b

ProView PC software adjusts
sensor parameters and log data.

* www.williamsonir.com « 800.300.8367



Pro Series

SW / SWF

Short-Wavelength

pyrometer views

through common
interferences

Thru the Lens, Laser
Aiming, Fiber Optic

0.9um, 1.6pum,
2.2um, 2.9um

100 to 5500°F
40to03035°C

D/0.75 to D/150

0.25%, 2°C

<1°C

50r50ms

0/4-20mA

Single-Wavelength

LW

Long-Wavelength
pyrometer used for
general purpose
applications

Aiming Option

Thru the Lens,
Laser Aiming

Spectral Response

8-12um

SP

Specialty-Wavelength
pyrometer for selective
materials

Thru the Lens,
Laser Aiming

1.15um, 1.86um, 3.43pm,
4.65um, 5um, 7.9um

Temperature Limits

0to1000°F
0to550°C

Optical Resolution

D/50

Accuracy
0.5%, 2°C

Repeatability
<1°C

Update Time
5ms

Outputs
0/4-20mA

Optional: RS485, RS232  Optional:RS485,RS232

125 to 4000°F
50t02200°C

D/14 to D/100

0.5%, 2°C

<1°C

50r50ms

0/4-20mA
Optional: RS485, RS232

Ratio

DW / DWF

TC / TCF

Dual-Wavelength
pyrometer views
through interferences,
bettertoleratesscale

Two-Color pyrometer
compensates for
emissivity variation

Aiming Option

Thru the Lens, Laser
Aiming, Fiber Optic

Thru the Lens, Laser
Aiming, Fiber Optic

Spectral Response

0.8um, 1.2um,
2.4um, 2.8um

1.1um

Temperature Limits
1100-5500°F 200-5500°F
600-3035°C 95-3035°C

Optical Resolution
D/15 to D/150 D/0.75 to D/150

Accuracy
0.25%, 2°C 0.25%, 2°C

Repeatability
<1°C <1°C

Update Time
5ms 25ms

Outputs
0/4-20mA 0/4-20mA
Optional:RS485,RS232 Optional:RS485,RS232

Multi-Wavelength
MW / MWF

Multi-Wavelength

pyrometer used for

complex emissivity
materials

Aiming Option
Thru the Lens, Laser Aiming,
Fiber Optic
Spectral Response

1.5um, 2um, 2.5um

Temperature Limits
200-4500°F
95-2475°C

Optical Resolution
D/2 to D/110

Accuracy
0.25%, 2°C

Repeatability
<1°C

Update Time
25ms

Outputs
0/4-20mA
Optional: RS485, RS232

UWilliomsan

= =

INTERFACE
MOTHLE

Pro Series Local Sensor Interface Remote Interface Module Power Supply

Protective CoolingJacket

Williamson - Where Wavelength Matters 11
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