Infrared camera @

MICRO-EPSILON

Operators manual
thermolMAGER TIM 160



CE-Conformity
The product complies with the following standards:

EMC: EN 61326-1
Safety Regulations: EN 61010-1:1993/ A2:1995

The product accomplishes the requirements of the EMC Directive 2004/108/EC.

Read the manual carefully before the initial start-up. The producer reserves the right to change the herein described
specifications in case of technical advance of the product.

Warranty

Each single product passes through a quality process. Nevertheless, if failures occur, please contact the customer service
at once. The warranty period covers 24 months starting on the delivery date. After the warranty is expired the manufacturer
guarantees additional 6 months warranty for all repaired or substituted product components. Warranty does not apply to
damages, which result from misuse or neglect. The warranty also expires if you open the product. The manufacturer is not
liable for consequential damage. If a failure occurs during the warranty period the product will be replaced, calibrated or
repaired without further charges. The freight costs will be paid by the sender. The manufacturer reserves the right to
exchange components of the product instead of repairing it. If the failure results from misuse or neglect the use has to pay
for the repair. In that case you ask for a cost estimate beforehand.
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1. Description

The thermolMAGER TIM calculates the surface temperature based on the emitted infrared energy of objects
[» Basics of Infrared Thermometry]. The two-dimensional detector (FPA - focal plain array) allows a
measurement of

160 x 120 pixels and will be shown as thermographic image using standardized palettes. The radiometric
processing of the picture data enables the user to do a comfortable detailed analysis with the software

TIM Connect.

The thermo IMAGER is a precise instrument and contains a sensitive infrared detector and a high-
quality lens. The alignment of the camera to intensive energy sources (high power laser or reflexions
of such equipment, e.g.) can have effect on the accuracy of the measurement or can cause an
irreparable defect of the infrared detector.

The mounting should be made only via the mounting threads or tripod connection the housing is
providing.

1.1 Scope of Supply

. thermo IMAGER TIM inclusive one lens . Table tripod
. USB cable (1 m) . Thermo graphic software TIM Connect
) Process interface cable o Operators manual



1.2 Maintenance

Lens cleaning: Blow off loose particles using clean compressed air. The lens surface can be cleaned with a
soft, humid tissue moistened with water or a water based glass cleaner.

PLEASE NOTE: Never use cleaning compounds which contain solvents (neither for the lens nor for the
housing

1.3 Cautions

Avoid static electricity, arc welders, and induction heaters. Keep away from very strong EMF
(electromagnetic fields). Avoid abrupt changes of the ambient temperature.

In case of problems or questions which may arise when you use the infrared camera, please contact our
service department.

1.4 Factory Default Settings
The unit has the following presetting at time of delivery:

Temperature range -20...100 °C
Emissivity 1.000
Process interface (PIF) inactive
Interprocess Communication (IPC) inactive

Measurement function Rectangle measure area



2 Technical Data

21 General Specifications

Environmental
Environmental rating
Ambient temperature
Storage temperature
Relative humidity

Material (housing)
Dimensions
Weight

Cable length (USB 2.0)
Vibration

Shock
EMC

IP 67 (NEMA-4)

0..50°C

-20...70°C

10...95 %, non condensing

aluminum, anodized
45 mm x 45 mm x 65 mm
250 g (inclusive lens and 1 m USB cable)

1 m (Standard), 5 m, 20 m
IEC 68-2-6: 3 g, 11 — 200 Hz, any axis

IEC 68-2-27: 50 g, 11 ms, any axis
EMC Directive 2004/108/EC



2.2 Electrical Specifications

Power Supply
Current draw

Output Process Interface (PIF out)
Input Process Interface (PIF in)
Digital Input Process Interface

Digital interface

5 VDC (powered via USB 2.0 interface)
max. 500 mA

0-10 V (TObj, Tint, Flag status or Alarm status )
0-10 V (Emissivity grad, ambient temperature, reference
temperature, Flag control, triggered video or triggered snapshots

Flag control, triggered video or triggered snapshots

USB 2.0 [» TIM Interface]



23 Measurement Specifications

Temperature ranges

Spectral range

Lenses

System accuracy "
Temperature resolution (NETD)
Frame rate

Warm-up time
Emissivity
Measurement functions

Software

-20...100 °C
0...250 °C
120...900 °C

7.5..13 um

64°x50°/31°x23°/9°x7°

+2°Cor 2%

0.1 Kat31°and 64 °FOV /0.3 Kat9 °FOV
TIM 160: 100 Hz

TIM 160/9: < 9 Hz (export version)

10 min

0.100...1.000 (adjustable via software)

Measure points (1x1, 3x3 or 5x5 pixels); free adjustable location
Measurement rectangle; Size scalable; free adjustable location
Both of these functions can be combined with the signal
processing features: Average, MAX, MIN value.

TIM Connect

) at ambient temperature 23 +5 °C; whichever is greater



3 Mechanical Installation

The TIM is equipped with two metric M4 thread holes on the bottom side (6 mm depth) and can be installed
either directly via these threads or with help of the tripod mount (also on bottom side).

M4
6 mm depth

1/4"-20 UNC
6 mm depth

ca.62

49,3

27
45
42,5

Fig. 2.1: thermo IMAGER TIM - drawing



3.1 Mounting Accessories (Optional)

Fig. 2.2: Stainless steel mounting base, adjustable in two axes, part number: TM-MB-TIM

Fig. 2.3 Stainless steel protective housing, inclusive mounting base, part number: TM-PH-TIM



4 Electrical Installation

At the back side of the TIM you will find two connector plugs. Please connect the supplied USB cable with
the right plug. The left connector plug is only used for the process interface.

Fig. 4.1 Backside of camera with connectors



5 Process Interface

The TIM is equipped with a process interface, which can be programmed via the software as analog input
(PIF IN), and digital input (DIG IN) (to control the camera) or as analog output (PIF out).

The signal level is always 0-10 V.

Pin configuration Process Interface (PIF)

(outside view)

1 DIGITAL IN
2 10V OuUT
3 GND

4 OUT

5 IN

PIF in PIF out PIF (digital input)
Emissivity Main area temperature Flag control
Ambient temperature Internal temperature Triggered recording
Reference temperature Flag status Triggered snapshots
Flag control Alarm

Triggered recording

Triggered snapshots

[»TIM Interface]




6 StartUp

Please install at first the software TIM Connect from the CD, as described in the next chapter. The CD
contains the software application as well as the unit specific calibration data. These data will be installed
also automatically.

Now you can connect the infrared imager to a free USB port (USB 2.0) of your PC.

After the software has been started, you should see the live image from the camera inside a window on your
PC screen.

In case you are using more than one TIM simultaneously go to to select required TIM from the list.
The sharpness of the image can be adjusted by turning the exterior lens ring.

P T

v oo T P P [ 3530 [t 0358

Fig. 6.1 Initiating phase after starting TIM Connect software




7 Software TIM Connect

7.1 Installation

Insert the installation CD into the according drive on your computer. If the auto run option is activated the
installation wizard will start automatically.

Otherwise please start setup.exe from the CD-ROM. Follow the instructions of the wizard until the
installation is finished.

The installation wizard will place a launch icon on the desktop and in the start menu:
[Start]\Programs\Micro-Epsilon Messtechnik GmbH u Co KG\TIM Connect.

If you want to uninstall the software from your system please use the uninstall icon in the start menu.

The TIM Connect software can be started with additional starting parameters using the command line:

Command the parameters

/? Opens this help dialog

/Minimized Application starts minimized

/Maximized Application starts maximized
/FullScreen Application starts in full screen mode
/Invisible Application starts invisible
/Name=Instancename Application starts with an instance name

To start multiple instances of imager.exe you need to start any instance with an unique name.



7.2

7.3

Minimum System Requirements:

Windows XP (Service Pack 3)
Hard disc with at least 30 MByte free space
CD-ROM-drive

Main Features:

Display of the thermal image in real time
(100 Hz) with a wide range of measurement
functions

Analysis and post processing of infrared
images/ videos

USB 2.0-interface
At least 256 MByte RAM

Recording function (video, radiometric video,
shap shot)

Complete set up of parameters and remote
control of the camera



Software TIM Connect

7.4 Overview
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IR-Live picture from the camera
Temperature profile:

Reference bar:

Temperature of measure
area:

Control displays:

Alarm displays:

Histogram:
Automatic/ Manual scaling of
displayed temperature range:

Shows the temperatures along max. 2 lines, which can have any
size and position inside the picture.

Shows the scaling of the palette.

Shows the temperature according to the selected measurement
function (example in the picture: average temperature in the
measure points area. This value is shown also inside the IR picture
(right top corner)

Enables displaying of all temperature values in the defined
measure areas, Cool Spots, Hot Spots, temperature at cursor,
internal temperature and chip temperature

Diagram of defined temperature scale showing low alarm value
(blue arrow) and high alarm value (red arrow). The color changes
to red (when temperature above the high alarm value) and to blue
(when temperature below the low alarm value).

Shows the statistic distribution of single temperature values.
</>:Min,Max 10:1Sigma 3o:3Sigma

Icon enabling switching between palette colors



Menus
8 Menus

The most important features of the software can be activated directly via the toolbar:

EEIEEE Y B T

8.1 File Menu

Fie | Edt View Devices Tools Help
FC Bl b (ARS8 B o
2D . A . 5D . &0 . i . &) . ap D)

[ Rempen r Cilempitest1 (1) ravi

Crlrempltest.ravi

n Ciirempl40°C Test.ravi

CiiKunden Messungen|o Videasirefrigerator production 2 ravi
Ci\Kunden Messungen| Videosirefrigerator production 1.ravi
Crigunden Messungento videosirefrigerator backside.ravi
CtiKunden Messungen| Vidzasiproduction of olass syringes 2.ravi

C:{Kunden Messungentd Videosproduction of glass syringes 1.ravi

Exit

C:lKunden Messungenitest.ravi

Cilkunden Messungenl40°C Test ravi

USB-Videogerat #9050005 Recording!

Fig. 8.1 File menu Fig. 8.2 A current recording is designated by a red

notice bar at the lower screen border.

Open|is used for opening of all thermographic files (IR pictures in the radiometric JPG format, IR videos).
Save captured yvideo is used for saving of thermographic video files (standard AVI format or radiometric

RAVI format). [Reopen| shows a list of recently opened files. [Play}, Pause], [Stop| and |Record are controlling
the recording and play back of video files. is used for saving of single pictures (JPG).




Menus

8.2 Edit Menu

File | Edit | Wiew Deyices

Tools  Help
| B b b ] A G 5 LT | el e R Pl |
e 5

3 50 N R

Fig. 8.3 Edit menu

Selected video can be edited by using [Trim to selection and [Cut out selection] options in the Edit menu. A
time bar tool is shown on the bottom of the image.

Set the position marks on the time bar to select beginning and end of the video sequence you want to be
edited.

“Trim” means that the selected video sequence will remain whereas not selected parts will be deleted. “Cut
out” means that the selected video sequence will be deleted.

thermolMAGER TIM 22



Menus

RIS

0:\Marketing\Products and Competition\12 PI\Demo CD FI Connect\production of glass syringes 1.ravi '+ S 6T

Video control pane contains:

1 Start, <4 Rewind, 4] Previousimage,[» Nextimage,
[ Forward, [W End, | Play, | Pause,
| Play in loop, =| Play selection only
Time bar:
2 Not selected video sequences will be deleted by choosing

rim to selection| option

Time bar:
3 Selected video sequence will be deleted by choosing

option

Green colored notice bar showing the video file name being
4 edited



8.3 View Menu

Alt+Enter
Shift palette »

nE

Fig. 8.4 View menu

This menu controls displaying or fade-out of the different software functions.

Use option to display Menu bar, [Tool bar,

screen individually or show/hide all of them.

Status barl, Temperature range bar and Rulers| on the

You can individually change the positions of the display windows within the desktop area (drag & drop).



Menus

Fig. 8.5 Fig. 8.6 Relocating of display Fig. 8.7 Relocating of display
Position fields windows windows
(example: control displays) (example: control displays)

thermolMAGER TIM 25



Menus

Using the Image Information| submenu item you can decide, which information you would like to see inside
the infrared image window.

Via you can set the position of the temperature scale

within the infrared image window.

Pl [ View | Devices Tools _Help
5 L|f Reference bor

Histogram

YC Digital display (main measure aréa) Q 32 60(
T Digital display (mouse cursor) )

§8 Digital display group
Temperature profile

The menu item [Use contrast color] can be used for highlighting
particular information by choosing different color.

% Close al tools
View bars

B

Image information * |[¥] Temperature ot cursor
Digtal display group temperatures &

Temperature profike 1
Temperature profile 2

Layout
E3 Full soeen Alt+Enter
i shift palette

Temperature at main measure area

[%] meosure arees
.

Reference bar

Fig. 8.8 View menu - information in image

Date and Time

[¥] use contrast color

Fig. 8.9 Infrared image without using the

Fig. 8.10 Using contrast color for better
contrast color

visibility of the information within the infrared
image

thermolMAGER TIM 26



Digital display group temperatures| menu option allows user to define which temperature control displays

will be shown in the application window.

View | Devices Tools Help

Reference bar
lily Histogram
"C Digital display (main measure area)
TC  Digital display (mouse cursor)
Digital display group
- Temperature profile
3% Close all tools
View bars

Image information

Digital display group temperatures

,
v |[¥] Temperature at cursor

Layout

] Full screen AltsEnter
Shift palette

Fig. 8.11 View menu Digital display group

temperatures

y 2] mternal temperature

‘ Chip temperature

Main measure area

Hotk spok
Cold spot

Iinirmurn

Mean value

M

I

Tem es o x

\Area 1 (Maximum):

36,0°C
[

Bereich 2 (Mean value)

31,9°C
[ ——]

[Bereich 3 (Mean valug):

34,9°C
[ ——]

[Bereich 4 (Mean value):

30,3°C
[

Fig. 8.12 Digital display group

A fast change of the window layout can be achieved due to a right click on the context menu.



In the menu item you can manage the pre-designed or your own image layouts.

You can save these layouts under user-defined names or delete existing layouts.

File v | Devices Tools Help

View
5 .| B Reference bar
|y Histogram

Standard layout

4

"C  Digital display (main measure area
D\;ta\ msz\a::muuse cursor) ’ Handbuch o
12 pigital display group Inspection
Temperature profile linescanner
Close all taols Linescanner200
Vievr bars » multi peint —1
Image information » Schulung
Digital display group temperatures » scientific
Layout > SIEMENS 2 g

Standard layout

<Layout...

Full screen
Shift palette

Alt+Enter

Fig. 8.13 Menu view - layouts Fig. 8.14 Pre-designed layouts help the user
to select ideal visualization for his
application



Menus

Examples of pre-designed layouts:

Fig. 8.17: Scientific layout

thermolIMAGER TIM

Fig. 8.16: Multipoint layout

29



8.4 Menu Devices

Help

Refresh flag F5

Image subkraction Alt+5

Image subtraction from File  Chrl4+Ale+5S

USBE-Videngerat #9040017
Fig. 8.18: Devices menu

=2 0 @ B s | Bl b 4T EE X loT | B ey e | Flag

Fig. 8.19: Subtraction button on the toolbar

In the Devices| menu option the Flag (Shutter) can be refreshed.

Once the Image |Image subtraction| function is on an image is saved in the background and temperature
difference is calculated and displayed for all the following images. You can also load a previously saved
image (.jpg or .tiff) to be used as a template for the image subtraction.




Menus

g 57,6°C @ -5;22CH(A)

Fig. 8.20: Image subtraction is not activated. Fig. 8.21: After activating the image subtraction

The current averaged temperature of the measure The current temperature difference compared to the
area is displayed in the right top corner. previous image is displayed.

thermolMAGER TIM 31



8.5 Tools Menu

File Edit Visw Devices

B @

Options. ..

gl
B
X%

% lef |3 & 8 R | Flao

Configuration ...
Mirrar
Language

Extended

Fig. 8.22 Tools menu

The menu item [Tools| opens a selection screen for extensive settings for the camera parameters as well as
for the display of the infrared images. Using [Mirror you can mirror the camera view horizontally or vertically.

In the section you can choose from all installed languages. [Extended| enables to boot the

calibration data for the currently connected TIM.

8.6 Help Menu

Datei  Bearbeiten  Ansicht  Gerte  Extras | Hilfe

2= il " s | i wan micro-epsilon. de el |
| Infa ...

Fig. 8.23 Help menu

In the submenu you will find the version name of TIM Connect software you are currently running.



9 Options

9.1

Options: General

BEE

‘warning if unzaved data exists
Ak for keeping measuring objects if image size iz about ta change
Asgk for stopping triggered recording before opening configuration dialog
Prevent screenzaver

Application title bar

() Default () User defined

Temperature unit
(5) Celsiug ['C)
() Fahrenheit [F]

[ oK ] [ Apply ] [ Cancel ]

Warning if unsaved data exists:

If activated a reminder will appear to warn you on
unsaved data or setups before shutting down the
software.

At image size changing ask, if targets are to keep
preserved:

Here can be decided, if the applied targets are to
keep preserved at a changing of the image size.

Fig. 9.1 Option: General

Ask before configuration dialog, if triggered video is to be interrupted:
At opening of configuration dialog a notice window asks, if the triggered video is to be interrupted.

Prevent screensaver:

Application title bar:

Deactivates the screensaver

In this field it is possible to rename the title bar shown in the

program window (TIM Connect by default).

Temperature unit:

Option between Celsius (°C) or Fahrenheit (°F)



9.2 Options: Directories

Options

Histogram | Ext. Commurication | Extended

Palette directary

|E'\Prng|am Filez\MICRO-EPSILON Messtechnik GmbH u Co KGATIM E| Erovese

Temparary iecarding file

|\\m|cr0-ep3|lon me-group.local\DFS4\Home DEDEY1 10004084 T emp. avi | [ Erowse ]

[ ok 1 [ Apply ] [ Cancel

Fig. 9.2 Option: Directories

Palette directory:
Path leading to your folder where your color pallets are saved.

Temporary recording file
Choose directory for saving your temporarily recorded video file.
Every new record will overwrite the previous one!



9.3  Options: Histogram
opions =TS

Genarall Directories  Histogram | Ext. Eommunicationl Extendedl Mittelw.=35,52 =358
2252
T emperature range Guantity range 7
v Dizplay current temperature
' futg Ao =
v Display mean and sigma value
" Maral  Marial v
) - v Lse palette colors
it I[l Ef b |E' 5 &

(LET |i|_'5|'_| 5_— tan: |1|j|[!|][| 5; ClazsSize: |5 a:

ok I Apply I Cancel || I I]]]

0 200C 55,0°C

Fig. 9.3 Option: Histogram Fig. 9.4 Histogram

Temperature range /Quantity range:
The given temperature range and frequency range can be generated by the software or by the user by
defining the minimum/maximum temperature value respectively minimum/maximum frequency.

Display the actual temperature:
If activated red line showing the current temperature will appear in the graph.



Display mean and sigma value:
Average temperature and variance (statistical dispersion) can be displayed.

Use palette colors:
You can choose between a colored or a black-and-white image.

Class size:
Number of values measured which should be affiliated to one class.



9.4 Options: Ext. Communication

Options _|ol x| Options _ o) x|
Genelall Dlrec:tonesl Histogram Bt Communication |Extended| General i Diréctoﬁesl Histogram B Communication |Enanded|
Mode —Meds
’71’0ﬂ & |FC " Comport ‘ COf " IPC & Comport
Interprocess Communication (IPC) ————— [~ Comport
( Maode: = Port: IInteIi'R) Active Management Technology - SOL (COME) ;I
Colors Baudrate: [is200 =]

Temperatures
ADUs

oK I Apply | Cancel | 0K I Apply I Cancel I
Fig. 9.5: Options: Ext. Communication IPC Fig. 9.6: Options: Ext. Communication Comport

Interprocess Communication (IPC):
This function enables embedding of color, temperature or ADU values into other applications using
Dynamic-link Library (DLL).

Comport:

If selected the data values sent out by the camera can be transmitted via specified COM-port. The baud rate
can be changed accordingly.

[» You will find more details on using IPC und Comport on the CD provided]



9.5 Options: Extended
=

General I Directories I Histogram I Bd. Communication Edended |

Reduce displayed frames:
Mode: >
Display framerate! |2{} 5: Hz

Aoreraging time; |5[) 3: % of frame time

Optimization: (% Quality " Performance

[ Alternative flag mode

oKk | boply | Cancel

Fig. 9.7: Options: Extended

Display frame rate: Display frame rate can be defined in this tab. You can choose whether average,
minimum or maximum values should be displayed or whether skipping of values within specified frame rate
should be used. For less powerful computers might be useful to choose Performance optimization.



Configuration
10 Configuration

10.1 Configuration: General

1ol x| . ; :
i i TR SR Select palette: Choose from the list of color pallets to achieve

| . . . .
el s ek ienatc o] o B k| s the ideal displaying of the infrared image.

Mirror: Sometimes, depending on the fitting position of the
TIM, it is useful to mirror the camera image horizontally or
vertically.

Avoid distortion: The width-to-height-ratio of the infrared
image is retained.

o [ o | ey | Cone Fig. 10.1: Options: General

Available color pallets:

Iron Iron Hi Rainbow Rainbow HI

1 1

Rainbow Medical

Gray (Black = Cold) Gray (White = Cold) Alarm Red

Alarm Green Alarm Blue Blue Hi



Configuration

Examples of various color pallets:

Palette Blue Hi

Palette Rainbow Hi Palette Rainbow Medical Palette Gray (Black = Cold)

lII Using this tool bar button you can easily switch from one color palette to another.

thermolMAGER TIM 40



10.2 Configuration: Measure Areas

Configuration ] 4
Snapshats / Copy to ciipboard | Ext: measunng colors | Extended Aranging | Alams |
General | Measurs areas | Tempersture profiles | Devics | Devics (PIF) | Recording | Playing |
Add —Messure area
Fredltgex Name: [Fadenkreuz € Minimum ‘
Remove
Mode: [Meascre pait (55) =] Mean value
Up L
I Bind 10 temparature profile TG
Do, |~ Posifion
i massurs ea it iz SR s
¥ [0 =] [ Coldspot
¥ Show inimage 50 =
¥ Show grippers Size whdth: [35 =]
¥ Show aripper Isbels Height E
Center | Standardsize |
Edit excluded areas of hotspotsicoldspots .. |
¥ Auto spely ok | Aoy | camcel |

Fig. 10.2: Configuration: Measure area

Available measure areas (modes)

+ +

Rectable Measure points (1x1)  Measure points (3x3)

Position (X, Y)

Measure points (3x3)



Using / buttons you can create a new measure area (measure points/rectangle) or delete
existing measure area. Press to position individual measure areas within the list.

One measure area from the list can be appointed as the (temperature of the main area
converted) into electrical signal can be also transmitted via Process Interface (PIF).

By selecting [Show in imagel measure areas can be displayed in the infrared image.

Ticking off the [Show grippers/gripper labels| enables you to change the position or the size of defined
measure areas by using the mouse.

Use the Name field to rename each measure area. Mode allows you to define the type of area (measure
points or rectangle).

Specify what temperature value - minimum, mean value or maximum - should be shown. Using Bind to
profile you can assign each measure area to specified temperature profile.

In the Position section the exact position of the measure area within the camera image can be defined. If
desired the area can represent a hot spot (spot with highest temperature in the image) or a cold spot (spot
with lowest temperature in the image).

Fig. 10.3: Measure area assigned to a Fig. 10.4: Measure area assigned to a
temperature profile (measure point) temperature profile (rectangle)



Configuration
Add or edit excluded areas Hot or Cold spots button:

Add or edit exclude areas for hotspots and coldspats ™ = ] |

This areaz will be excluded from hotspot and coldspot search:

Fosition

Rect: I 'I

Lef [T =] Rt =
Top: |D Eﬁ Bottanm: |I aﬁ

Add a new spat exclude area |

Remove this spot exclude area |

¥ St spitesclude aress it mads

™ Auta apply oK | Apply I Caneel |

Fig. 10.5: Example of an excluded area

In case that you are using the [Cold spots] or [Hot spots| search function here you can define areas which will
be from the search excluded. This means that in here defined area/areas will not be searched for or
Hot spots|. These areas can be positioned anywhere within the camera image.




10.3 Configuration: Temperature Profile

- -
Konfiguration 1ol x| pencaripnt =
Schnappschilsse / Zwischenablage | Enw. Messfarben | Enwetterte Anordnung | Alame | a1
Algemein | Messfelder Temperstuprofie | Gerat | Gerat (PIF) | Aufnahme | Wiederaabe | =

e
51
Profil 1. Profil 2 s
Aferg (PT) X: = N = Messfeider an Profile binden .. o
25
v, = = [ = e P
) = e
Ende(P2) % [rs = [ = & Atomatisch  Min: [10__ =] a1
— - ' Manuell vax 1o = P
s 2z = [ = =
.1
Im Bild zeigen: F F Kurve s
Im herizontalen Diagramm zeigen: i € Dem Bild zuordnen e
Im vertikalen Diagramm zeigen r L]  Gesamter Bereich )
%1
¥ Greifer anzeigen =
[V Greiferbeschriftung anzeigen i
18
11
28
21
~ v oK | _ Obemehmen | Abbrechen |

Fig. 10.6: Configuration: Temperature profile Fig. 10.7: Temperature profile

Fig. 10.8: Coordinate designation



Up to 2 temperature profiles graphically reproducing the temperature development can be ger=rated. The
profiles are labeled as Profile 1 and Profile 2. Position of the profiles can be defined via coordinates (P1, P2)
or by dragging the grippers directly in the image.

Select Show in picture / Show in diagram if you want the profiles to be displayed in the infrared picture or in
the diagram. Range allows you to choose between automatic or manually set temperature ranges.

There are two possibilities of displaying the profile curves in the profile diagram:

1. Profile curve fills out the whole profile diagram independent from the size of the profile/s (Fig. 10.9).

2. Profile curve fills out only parts corresponding with the actual length of the profile/s within the camera
image (Fig. 10.10).

e // \\ =
Fig. 10.9: Profile curves which are allocated to Fig. 10.10: Profile curves for the whole picture
the picture (shown in the bottom window) area (shown in the bottom window) Profile curve
The actual length of the profile is shown. fills out the whole profile diagram independent

from the size of the profile/s.

Bind to temperature profile options:



E2 "Bind to temperature profilasm =13

Assign messure arezs to: % Temperaturs profile 1
" Temperature profile 2

Prefix for measure area name: !W
Mode: [User def rectangle =
Number of measure areas to create: m
\Width [% of profile lengthl: [0 &
Minimum height [pixels]: =

mode:
‘(" Minimum  © Meanvalue ¢ Maximum ‘

™ Delete existing measure areas of this temperature profile

4 1 k - T D e
Fig. 10.11: Bind to temperature  Fig. 10.12: 5 measure areas Fig. 10.13: 5 measure areas
. . - (rectangles) assigned to
profile options (rectangles) assigned to

temperature profile temperature profile

Use |Bind to temperature profile| to assign various measure areas to the temperature profile
Number of areas as well as the mode (measure area type) can be defined by the user. You may also specify
the width and height of the areas.

Save the settings by pressing the button.




10.4 Configuration: Device
Configuration EE]

Snapshots / Copy to clipboard | Ext. measuning colors | Extended Arranging | Alamms
General | Measure areas | Temperatuie piofiles ‘ Devics | Device [FIF] | Recording | Plaving

Flag Reference temperature
Flag autamatic Source
Min. Intereal: |12 5| e Compare with measzuring ares:  Fitting mode:
[] Max. Interval l:l 8.
Avaid shuting while recording Fixed value: l:l [] Cansider flag
E missivity Dptics Temperature range
Fised value: [foo0 %] [ v | v

ALmbient temperature

[ Fixed walue: l:l l:l

Flag function (shutter) can be
also operated with the tool bar
button.

[ Auta apply I (o[ 4 I [ Apply ] [ Cancel

Fig. 10.14 Configuration: Device Note: This function is not
available, if the flag is
externally controlled via
process interface input.

‘G| » n L 00 1 = ™l T S Rt e = R R el

— T1

Fig. 10.15 Flag



Flag:

Each pixel of the detector array emits its individual signal level depending on the ambient temperature. In
order to calculate these individual levels the detector has to be exposed to a surface with a homogenous
temperature. Therefore a shutter (or flag) is released in regular intervals.

The flag can be also used to protect the detector from potentially dangerous radiation (for example laser
radiation).

Min. interval controls that the flag will not be released before given time period even thought it might be
required by the imager. If the Max. interval is defined the flag will be always released after certain time
period even if not required by the imager.

Emissivity / Ambient temperature:

You may enter fixed emissivity/ambient temperature value.

By default the ambient temperature value is delivered by the camera’s internal sensor

In case that the values are controlled through Process Interface (PIF) the here defined values will be
ignored. [ » Emissivity ]

Reference temperature

There are two options available to define the reference temperature — by entering fixed value or using the
Process Interface input (PIF in).

Using comparisons of reference temperature source automatic or user-defined adjustments of object
temperature can be carried out.



Temperature range
Temperature range from 20 °C to 100 °C, from 0 °C to 250 °C or from150 °C to 900 °C are available.

Lenses
According you your requirements the TIM camera can be supplied with 64 °, 31 ° or 9 ° lens/lenses.



Objective 64° x 50° wide angle; focal distance 5.7 mm; min distance 0.02 m

HFOQV m| 0019 0119 0369 0619 1494 2.49 45 75 125 375 125

VFOV m| 0015 009 | 0277 0464 1121 1.87 3.7 56 9.4 28.1 94

IFOV mm | 0121 0746 2308 3871 9338 15.6 312 468 78 | 2343 781
Distance inm ~ 0.02 0.1 03 0.5 1.2 2 4 6 10 30 100

Obijective 31° x 23° wide angle; focal distance 10 mm; min distance 0.02 m

HFQV m | 0.006 0.05 0.16 0.27 0.67 1.11 2.3 3.4 56 16.8 56

VFOV m | 0.004 0.04 0.12 0.21 0.50 0.84 17 25 42 12.6 42

IFOV mm 0.03 0.30 1.00 1.70 4.20 7 14 21 35 105 350
Distance inm  0.02 0.1 0.3 05 1.2 2 4 6 10 30 100

Objective 9° x 7° wide angle; focal distance 35.5 mm; min distance 0.3 m

HFOV m - - 0.04 0.07 0.18 0.31 08 1 16 48 15.8

VFOV m - - 0.03 0.05 0.14 0.23 05 0.7 1.2 3.6 11.9

IFOV mm - - 0.30 0.50 1.20 2 4 6 10 30 99
Distanceinm |  0.02 0.1 0.3 0.5 1.2 2 4 6 10 30 100

FOV = Field of view; HFOV = Horizontal field of view; VFOV = Vertical field of view; IFOV = Indicated field of view
Tab. 10.1: Optical parameters of the lenses



Configuration

31 °lens 9°lens

Fig. 10.16 Lenses
The wide-angle-lens has a macro adjustment

allowing thermo graphic analysis in close-up e
ranges combined with an excellent detailed resolution. artm

Fig. 10.17 Wide-angle-lens (31 ° x 23 °) with macro adjustments



10.5 Configuration: Device (PIF)

Snapshots / Copy to dlipboand | Ext. measuring colors | Extended Aranging | Alams |
General | Meaaure areas | Temperature profiles | Device.  Device (PIF) |Rg|mrding| Playing |
~Process interface (PIF i) ——————————————

| ~Processintedface (PIFout) ——————————

~1of x|

Mode:  |H

= - Mode: [Not used

Triggered Snapshots

Mode:  |Mot used -
[ Loy active

~Process interface (Digital input) 7‘

W Auto apply

OK | Aoty | Cancel |

Snapshots / Copy to clisboard | Ext. measuring colors | Extended Amanging | Alams |

General | Measure areas | Temperative profiles | Device Device (PIF) | Recording | Playing |
i~ Process interface (FIF in) — Process interfacs {FIF out)

Mode:  [Not used =1 Mode:  |NENTEER -

o] x|

Temp. of main measure area
Irtemal temperaturs

Flag state

Alamm

—Process interface (Digital input)
Mode:  [Not used =]

I Low sofive

¥ Autoapply

Fig. 10.18 Configuration: Device (PIF in)

oK | Apply Cancel

Fig. 10.19 Configuration: Device (PIF out)

The TIM is equipped with a process interface, which can be programmed via the software as Input [PIF in]
(to control the camera) or as Output [PIF out] (to control the process).

Process interface (PIF in):

Programming of the PIF as input (0-10 V) to control the emissivity setting,

ambient temperature value, reference temperature value or flag remotely.
Moreover recording and snapshots can be triggered using this input.

Process interface (PIF out):

Programming of the PIF output (0-10 V) in order to supply measured values

(temperature of main area, internal camera temperature, flag state and
alarm statuses).



=
Snapshots / Copy to cipboard | Ext. measring colors | Extended Arenging | Alams |
General | Measure arsas | Temperaiure profiles | Device  Device (PIF) | Recording | Playing |

[ Processinterface (FIFin) | [ Proess interface (FIFoul) —————|
Mode: [Nt used - Mode:  [Not used =1

- Process interface (Digital input)

[0 ot used -

od

5 4Flag Control
Triggered Recording
[ Triggered Snpshots

¥ Auto apply ok | bovty | cancel |

Fig. 10.20 Configuration: Device (digital input)

Process interface (digital input):
Process Interface can be also defined as a digital input.

Via this input (low or high level can be specified) flag function, recordings or snapshots can be controlled
remotely.



10.6 Configuration: Recording

Configuration =[] Example: Recording frame rate of 4 Hz
Snapshots / Copyta clipboard | Ex. measuring colors | Extended Aranging | Alams | (output signal of 25 images)
General | Measure areas | Temperture profiles | Device | Deviee (FIF)  Recarding |p|a,mg|
t=250 ms

ik I Recordingtimelimit [0 = el

Mo Spping e I¥ Radiometric recording 1 |2|3|4 |5|6|7 |8|9 10|11|12|13|14|15|16|17|18|19|20|21|22|23|24|25
Eratrng i»:g:.gns IHz] : ¥ Save after recarding is stopped 4 Signal Maximum
preresns Imsec] 7 By b perpesiongin sicppes T -
~File name ter| ¢t Averaging rding and snapshots | I—'_|_iu_| Minimut | | | w
Prefix for filename: [Recor

4 signal
Path:  |C:\Dokumente und Einstelungen’maic'Eigene Dateien Browse ]
>

Sample: |C:\Dokumente und Einstellungen‘maik\Eigene Dateien\Record_2009-06-23_14-0637ravi Erw.

, e | | Mitteln

File type for snapshots: lJPEG ["jpg) -

@ Recorded maximum == Recorded average value
@ Recorded minimum ERecorded average value from given
time interval (average time in ms)
¥ Auto apoly ok | feehv | cancd |
Fig. 10.21: Configuration: Recording Fig. 10.22 Recording frame rate of 4 Hz

T

Fig. 10.23 Recording frame rate referring to 1 pixel

Recording frame rate: Mode defines which values should be recorded within particular frame rate. Should
you select the Extended averaging option averaging time can be set additionally.

Recording time limit: Definition of fixed recording time (in seconds)



=Ioixl  Radiometric recording:

Snapshots / Copy to clipboard | Ext. measuring colors | Bxtended Amanging | Alams |

Gener | emre e | Temperatespres | Devee | Devie () Fecsris | P | If activated temperature value of each pixel as well as
Dol R L information on defined measure areas is recorded.
Framersi [N - Rt ON These data allows user to carry out a detailed post-
Skippirn tz] ¥ Save after recording is stop) . .
o Imees] Bl e e o analysis anytime later. Moreover new measure areas and
- m@i: - alarms can be created in addition to recorded data when
Path: iC \Dokumente und Einstellungen'\mak\Eigene Dateien Erowse dOing the analySis
Sample: iC \Dokumerte und Einstellungenmaik\Eigene Dateien'\Record_2003-06-23_14-06-37 ravi
El [FEG Cig) =]

2 oy ok | e |  cCoee | Fig. 10.24 Configuration: Recording

Note: Later conversion of a .ravi file into a .avi file -and vice versa- is not possible.

Template for triggered recording and snapshots:

In the provided text field you can define prefix for recorded videos or snapshots.

In the Path text field you can specify the destination folder you wish to save your records to.
Your snapshots can be saved as JPG, TIFF or CSV file format.



10.7 Configuration: Playing

10.8 Configuration: Snapshots / Copy to clipboard

= =
Configuration

Snapshots / Copy ta clipboard | Ext. measuring colors | Extended Aranging | Alams |
General | Messure areas | Tamperaturs profiles | Device | Device (FIF) | Recoxding  Paying |

™ Play rate 1.0 3 times

¥ Infinite lcop playing

=10l x|

¥ Autozpply 0K | foply | Cancel |

Fig. 10.25 Configuration: Playing

Configuration = =13

General | Measure areas | Tempersture profiles | Devies | Device (PIF) | Recording | Playing |
Snapshots / Copy to clipboard | Ext. messuring colers | Edended Aranging | Alamms |

~Snapshots / Copy to clipboard
™ Genuine resolution
¥ Draw overlay information

7 Auto apply ok | ey | cancel |

Fig. 10.26 Configuration: Snapshots / Copy to
clipboard

Playing tab offers you to modify the play rate of recorded videos. Replaying of recorded videos in a loop is

also possible.

Snapshots/Copy to clipboard tab allows you to decide if you want to keep the genuine resolution of
recorded snapshot copied to clipboard and whether the overlay information in the image should be also

saved.



Configuration

10.9 Configuration: Ext. Measuring Colors

Configuration

General | Measure areas | Temperature profiles | Device | Device (PIF) | Recording | Playing |
Snapshots / Capyto dlipboard B¢ measuring oolors | Extended Aranging | Alams |

=10 %]

Range  Threshold Mode
o [
High: & Calor Color
€ Alt. Paletie
750
& off
i  Color
T Alt Palette
400 =
Coof
Low: € Calar
S
Rainbow Medical
Gray (Black = Cold)
Gray (White =Cold)
Aam Red
Az Green
Alamn Blue
[ At ot OK | foply | fo

This tab offers you the possibility to change the pixel
color within the image if the temperature value reaches
predefined low and/or high temperature values. List of
colors and color pallets are available to find the right
contrast.

Fig. 10.27 Configuration: Ext. measuring colors



Configuration

Fig. 10.28: Camera image using Iron color
pallet option.

High alarm set on 75 °C so that pixels showing
higher temperature will appear red.

thermolIMAGER TIM

Fig. 10.29: Camera image using Gray color
pallet option.

High alarm set on 75 °C so that pixels showing
higher temperature will appear red.

58



10.10 Configuration: Extended Arranging
—loyx|

Generdl | Meastre areas | Temperature profiles | Deviee | Deviee (PIF) | Recording | Playing |
‘Snapshote / Copy to cipboard | Ext. measunng colors  Extended Aranging | Alame |

—Rotsle [ Zoor
cOeneedse £ || Zommet -

ORI ~ Left ] Emgm 1 5:
SPESECCE L s
T F = oo

Resulfing size: [T60 120

£ us

| Fileeme: [0

Resulfing size:

¥ Ao spply T T =
Fig. 10.30: Configuration: Extended Arranging

@233,1°C

Fig. 10.31: Rotating and zooming of a rectangle measure area



Rotate:

This function enables rotating the camera image to a predefined of user-defined position. Size of the image

you create using this tool will appear in "Resulting size" field (all predefined angle options from the second
row have screen diagonal of 200 pixels).

Zoom:
In this section specified measure area can be zoomed.

User defined arranging:
In this field previously arranged files can be opened.



Configuration
10.11 Configuration: Alarms

Configuration I Bl |
b b R
apshots oar . measunng colors Eal inging o o
Messurearea  Display ranges Alarms Show  Alarm Alarm to 31 ,4‘ C 34, 7 C
Min. Max Low High  GraphBar PIE [ e - e——]
Fadenkez oo = [1o00 = [200 = [o0=]| ™ v L — - -
Rechieck lﬂ lm m ,E ~ ~ ~ Hmspm[M:talwert] Coldspot[!\;meman].
e o0 = [iooo = 200 = o] = i I 5472 C 26’5 C
. e ()
Cusor oo = [1o00 = [200 = [soo=] W L L
chip 00 = 1|}DI}3 200 = [mo=] M L L Mauszeiger Intern:
imermal [oo = [1o00 =] [200 =] [wo=] W r L o o
Reference  [o0 =] mﬂnas = = 2 r L 39,9 C 35,8 C
- — |
e [op = [iooo=] 200 = [0 = r L
- udible alarm Ee o
% Ensble mervalseck [T = 39, 6°C
Pth to sound file: [C\WINDOWS Mediachimes wav Brawse e ————
¥ Auto apply: ok | Aoy | Cancdl |

Fig. 10.32: Configuration: Alarms Fig. 10.33 Displayed alarm values as digits

and in a bar graph

Fig. 10.34 The display background color will
turn red after reaching or exceeding the set
alarm value.

Mittelwert:

50,2°C

thermolMAGER TIM



In the Alarm tab you can set low and high alarms to any defined temperature measure area. The alarm
values can be displayed in form of digits or in a bar graph.

If the alarm value is reached the digit/bar color will change from green to red (high alarm) or blue (low
alarm).

Display range for all alarms can be also defined.

SHEHl > u e @@ Ha | FF i b 7R GE R Lof [ET b e | Flao [

By activating the alarm function a red alarm button will appear on the toolbar. You can deactivate the visual
and acoustic alarm by clicking on the alarm button. The alarm will stay deactivated until the alarm value is

reached again.

Alarms can be given out via Process Interface (PIF) by activating the provided tick box.
Also an acoustic alarm signalization is available. The setup options will appear after clicking the

button:




Al N ! =l8ixll - An acoustic alarm signalization can be repeated in defined

o intervals.
el 5= You can select any available .wav file to be defined as your alarm
Path bo saund fe: v |l sound.

|l'_ SWINDDWE sdisiding way

If you activate the Recording on alarm| you can define delay and

— Fecarding on alarm

Clenae recording time in the fields provided. Optionally you can tick off
bmieerl: [ Pustinfich 0= that recording should be stopped automatically if the alarm
[T hiortrecording il sl conditon diops out Condition no IOnger applies.

o Taking (and saving) a snapshot image automatically every time
Delliec: [0 that the alarm is activated is also possible.

™ Auto apply 0k | ’m Cancel |

Fig. 10.35 Alarm configuration



Basics of Infrared Thermometry

11 Basics of Infrared Thermometry

Depending on the temperature each object emits a certain amount of infrared radiation. A change in the
temperature of the object is accompanied by a change in the intensity of the radiation. For the
measurement of “thermal radiation” infrared thermometry uses a wave-length ranging between 1 u and
20 um.

The intensity of the emitted radiation depends on the material. This material contingent constant is
described with the help of the emissivity which is a known value for most materials (see enclosed table

emissivity).
Light

| ‘ S
i s s T e e s f

Infrared

Radio
SHF VHF UHF UKW KW MW LW ULW

04A& 1A 1UA 100A 04w 1 104 100w Odem fem 10ecm fm o 10m 100 1km 10wn 100km  Wavelength
u m

04 06 08 1 15(2 34 6 8 10 15 20 30 Wavelengthin pm

Fig. 11.1 The electromagnetic spectrum with for pyrometers used infrared area
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Infrared thermometers are optoelectronic sensors. They calculate the surface temperature on the basis of
the emitted infrared radiation from an object. The most important feature of infrared thermometers is that
they enable the user to measure objects contactless. Consequently, these products help to measure the
temperature of inaccessible or moving objects without difficulties. Infrared thermometers basically consist of
the following components:

= lens

= gspectral filter

= detector

= electronics (amplifier/ linearization/ signal processing)

Optics or window

!

MeRobjek! Environment Detector = "
Display and interfaces

The specifications of the lens decisively determine the optical path of the infrared thermometer, which is
characterized by the ratio Distance to Spot size.

The spectral filter selects the wavelength range, which is relevant for the temperature measurement. The
detector in cooperation with the processing electronics transforms the emitted infrared radiation into
electrical signals.



12 Emissivity

12.1  Definition

The intensity of infrared radiation, which is emitted by each body, depends on the temperature as well as on
the radiation features of the surface material of the measuring object. The emissivity (¢ — Epsilon) is used as
a material constant factor to describe the ability of the body to emit infrared energy. It can range between 0
and 100 %. A “blackbody” is the ideal radiation source with an emissivity of 1.0 whereas a mirror shows an
emissivity of 0.1.

If the emissivity chosen is too high, the infrared thermometer may display a temperature value which is
much lower than the real temperature — assuming the measuring object is warmer than its surroundings. A
low emissivity (reflective surfaces) carries the risk of inaccurate measuring results by interfering infrared
radiation emitted by background objects (flames, heating systems, chamottes). To minimize measuring
errors in such cases, the handling should be performed very carefully and the unit should be protected
against reflecting radiation sources.



Emission — (Absorption) — Reflection — Transmission

Object Environment

U

E = Emission source

for ,passing through” P

radiation &+ p + = 1
T

E — T S

&

& = Emission
p = Reflection
T = Transmission

Emission = Absorption

Fig. 12.1 Radiation ability of a target



Emissivity

12.2 Determination of Unknown Emissivities

» First, determine the actual temperature of the measuring object with a thermocouple or contact sensor.
Second, measure the temperature with the infrared thermometer and modify the emissivity until the
displayed result corresponds to the actual temperature.

» If you monitor temperatures of up to 380 °C you may place a special plastic sticker (emissivity dots — part

onto the measuring object, which covers it completely.

number: TM-ED-CT)

Fig. 12.2 Emissivity dots on a metal drum

Now set the emissivity to 0.95 and take the temperature of the sticker. Afterwards, determine the
temperature of the adjacent area on the measuring object and adjust the emissivity according to the value
of the temperature of the sticker.

thermolMAGER TIM 68



» Cove a part of the surface of the measuring object with a black, flat paint with an emissivity of 0.98.
Adjust the emissivity of your infrared thermometer to 0.98 and take the temperature of the colored
surface.

r— s sstne )

Fig. 12.3 Blank metal surface Fig. 12.4 Metal surface with black filled color
Afterwards, determine the temperature of a directly adjacent area and modify the emissivity until the
measured value corresponds to the temperature of the colored surface.

CAUTION: On all three methods the object temperature must be different from ambient temperature.



12.3 Characteristic Emissivities

In case none of the methods mentioned above help to determine the emissivity you may use the
emissivity tables » Appendix A and B. These are average values, only. The actual emissivity of a material
depends on the following factors:

. temperature

measuring angle

geometry of the surface

thickness of the material

constitution of the surface (polished, oxidized, rough, sandblast)

spectral range of the measurement

transmissivity (e.g. with thin films)

Configuraton ____________________________ LPX

Snapshots / Copy to clipboard | Ext. measuing colors | Extended Ananging | Alams:
General | Measure areas | Temperature profiles | Device | Device PIF) | Recording | Playing
Flag Reterence temperature

Flag aulomatic Source: [0ff v

Min Interval: 12 2| sec Compare with measuring area:  Fiting mode:

[] Max Interval see.

Awoid shuting while recording Fived value: [] Consider flsg
Emizsivity Optice Temperature range

Fived value: 1000 4 ~ v

Ambient temperature

[ Fixed value,

Fig. 12.5 Setting of the emissivity in the software TIM
e o I om J[ o Connect under the menu configuration (device)




Appendix A — Emissivity Table Metals

Material Egizls(,:isilty Material E:Xizls(,:isilty
Aluminum non oxidized 0.02-0.1 Lead roughened 0.4
polished 0.02-0.1 oxidized 0.2-0.6
roughened 0.1-0.3 Magnesium 0.02-0.1
oxidized 0.2-0.4 Mercury 0.05-0.15
Brass polished 0.01-.05 Molybdenum non oxidized 0.1
roughened 0.3 oxidized 0.2-0.6
oxidized 0.5 Monel (Ni-Cu) 0.1-0.14
Copper polished 0.03 Nickel electrolytic 0.05-0.15
roughened 0.05-0.1 oxidized 0.2-0.5
oxidized 0.4-0.8 Platinum black 0.9
Chrome 0.02-0.2 Silver 0.02
Gold 0.01-0.1 Steel polished plate 0.1
Haynes alloy 0.3-0.8 rustless 0.1-0.8
Inconel electro polished 0.15 heavy plate 0.4-0.6
sandblast 0.3-0.6 cold-rolled 0.7-0.9
oxidized 0.7-0.95 oxidized 0.7-0.9
Iron non oxidized 0.05-0.2 Tin non oxidized 0.05
rusted 0.5-0.7 Titanium polished 0.05-0.2
oxidized 0.5-0.9 oxidized 0.5-0.6
forged, blunt 0.9 Wolfram polished 0.03-0.1
Iron, casted non oxidized 0.2 Zinc polished 0.02
oxidized 0.6-0.95 oxidized 0.1
Lead polished 0.05-0.1




Appendix B - Emissivity Table Non Metals

Material ty_plga_l
Emissivity
Asbestos 0.95
Asphalt 0.95
Basalt 0.7
Carbon non oxidized 0.8-0.9
graphite 0.7-0.8
Carborundum 0.9
Ceramic 0.95
Concrete 0.95
Glass 0.85
Grit 0.95
Gypsum 0.8-0.95
Ice 0.98
Limestone 0.98
Paint non alkaline 0.9-0.95
Paper any color 0.95
Plastic >50 um non transparent 0.95
Rubber 0.95
Sand 0.9
Show 0.9
Soil 0.9-0.98
Textiles 0.95
Water 0.93
Wood natural 0.9-0.95




Appendix C - Serial Communication via Comport of the thermolIMAGER
TIM Connect Software (a Brief Overview)

Introduction

One of the features of the thermolMAGER TIM Connect software is he ability to communicate via a serial
comport interface. This can be a physical comport or a Virtual Comport (VCP). It must be available on the
computer where the TIM connect software is installed.

Setup of the interface

To enable the software for the serial communication open the Options dialog and enter the tab “Extended
Communication”. Choose the mode “Comport” and select the port you want to use. Also select the baud
rate that matches the baud rate of the other communication device. The other interface parameters are 8

data bits, no parity and one stop bit (8N1). This is mostly used on other communication devices too. The

other station must support 8 bit data.

Now you have to connect the computer with your other communication device. If this is a computer too you
will have to use a null modem cable.

Command list
You will find the command list on the CD provided.



Appendix D - Interprocess Communication (IPC) of the thermolIMAGER
TIM Connect Software

The communication to the process imager device is handled by the thermolMAGER TIM Connect software
(Imager.exe) only. Micro-Epsilon supplies a dynamic link library (ImagerIPC.dll) that serves the interprocess
communication (IPC) for other attached processes. The DLL can be dynamically linked into the secondary
application. Or it can be done static by a lib file too.

Both Imager.exe and ImagerlPC.dll are designed for Windows XP/Vista only. The application must support
call-back functions.

The ImagerlPC.dlIl will export a bunch of functions that are responsible for initiating the communication,
retrieving data and setting some control parameters.

Init procedure

The description of the init procedure as well as the necessary command list you will find on the CD
provided.



Appendix E - thermolIMAGER TIM Connect Resource Translator

Introduction

thermoIMAGER TIM Connect is a .Net Application. Therefore it is ready for localization. Localization as a
Microsoft idiom means the complete adaption of resources to a given culture. If you want to learn more
about the internationalization topics please consult Microsoft’s developer documentation

(e.g.: http://msdn.microsoft.com/en-us/goglobal/bb688096.aspx).

If needed the localization process can be very detailed. Also the resizing of buttons or other visible
resources and the support of right-to-left-languages is supported. This can be a huge effort and should be
done by experts who have the appropriate tools. To limit this effort and to enable anybody to translate the
resources of the TIM Connect application Micro-Epsilon has developed the small tool “Resource
Translator”. This tool helps to translate any visible text within the thermolMAGER TIM Connect application.

Step by step tutorial
You will find a detailed tutorial on the CD provided.


http://msdn.microsoft.com/en-us/goglobal/bb688096.aspx

Appendix F - TIM Interface

12 V output: D
ICL
SU=—Juin+ t+ :&1._, 12V OUT
DGND———Juin-/ vout L ate ~GND

With no load the isolated output voltage is about 12 V.
Isolation voltage to USB power: >1000 VDC

You can drive as maximum 10 mA from the 12 V out (pin 2) or from the analog output (pin 4).
The 12 V output has a 1 KOhm resistor in raw. You can directly connect a LED as a “camera is working”
indication.

Another possibility is the use of the voltage for the external emissivity setting:

12V OUT:
I g R EXT

GN



Analog output:

—+
_y £

For voltage measurements the minimum load impedance should be 10 KOhm.

I -0UT

ND

n

The analog output can be used as a digital output. The voltage for “no alarm” and “alarm on” can be set
within the software.

The analog output (0 ... 10 V) has a 100 Ohm resistor in raw. With a maximum current of 10 ma the voltage
dropis 1 V.

Having an alarm LED with a forward voltage of 2 V the analog output value for “alarm on” should be 3V as
maximum

Digital input:

R2
DIGITAL IN=——
Sez—

3
3 ca
a

3,6V

GND:




The digital input can be activated with a switch to the TIM GND or with a low level CMOS/TTL signal.

DIGITAL INe——

INIS EXT
GND=——
Analog input:
—f ) +
68K
. IC4
® -

GND

Useful voltage range: 0 ... 10 V.
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