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Thermography Technology

See Beyond Temperature Readings




What is Thermal Image?

An image representing the surface temperature of the object:

BRIGHTER = HOTTER DARKER = COOLER

Infrared cannot be seen (but can be sensed
by our skin)

Everything emits infrared radiation

A camera converts the “infrared image” to a
visible picture

Infrared allows you to “see” things that you
normally can’t
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What is Thermal Image?
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How does Thermography work?

IR is a form of energy and is a part of electromagnetic spectrum. It is not visible to our eyes.

Electromagnetic spectrum

& B ee g»\'-’%?‘

107 04 070 13 6.00 8.00 15.00 10¢

Middle
infrared

Short wave
infrared

Long wave Microwave: Radio

rays infrared

-

Infrared

028 04 06 08 1 13 2 3 4 6 8 10 15 20

Infrared detector — Uncooled microbolometer inside
thermal imager can capture infrared wave

Typical array detector size 640x480 pixels

FLUKE -



Applications of Thermography

Preventive Maintenance
Electrical
Mechanical

Building Diagnostics

R&D

Security and Surveillance

Military

Fire

Veterinary

Medical

All these applications are primarily based on the
visible image only

FLUKE -



Applications of Thermography

ELECTRICAL APPLICATIONS
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Applications of Thermography

MECHANICAL APPLICATIONS

o rmevygy AW o we RN 4 N T W R
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Applications of Thermography

BUILDING DIAGNOSTICS
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Applications of Thermography

RADIOMETRIC STREAMING

Testing the de-icing performance on
propellers.

10 FLUKE -
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Applications of Thermography

RADIOMETRIC STREAMING

View - project2_5_001 -1 x project2_5_114 - [Image] - Ox
0% v (@ KX LT R Maximum :165.2°F

-

105.7°F

E=1.00A=71.6 02/14/2020 10:47:09.567

Measuring the performance and
temperature of drill bits at different
speeds. P B
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Advanced Thermographic Analysis

Fluke SmartView R&D Software




SmartView R&D

« Software for the analysis of streaming
®\ radiometric data

G « Create and analysis radiometric video and
g Images

« Customizable report templates and
reports

- Data trending tools

« Data exports

(o [z [y
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SmartView R&D Language

@ Smartview R a8 X
ile  Camer ew Sequence Temperatu lysis Tools  Window
ot | ] Eoom (| 4 o 855 © | Boan 4| B
Tools Panel [ p——e g
1= IC =
Image Acquisition 00 L 4
54
Image Info o
MSO Picture Export -
a8
%
“
@
@
38
3
£
2
is Obj »
Analysis Objects 2
Points  Lines Areas
Line  Min"C Max.. Avg"C Emis. 266
1 sarc seoc serc oss 2 B VIO 2, |\ o 0 0 | Pelete.
.....
Preset
Custom ...
<
View Finder 0
Notations £
£ Feult Reti
e : -
Ready

Currently offered in the following languages:

* English * Italian

* Chinese Simplified * Russian
* French e Spanish
* German

14

FLUKE -



SmartView R&D

FEATURE NO.1: RADIOMETRIC STREAMING

@ SmartView R&D I x
file Camera FEdit View Sequence Tempersture Analysis Tools Window Help
Real-time (=] P Trend | [@)
Tools Panel 2 <LIVE> - 1000738 - [Image) _|olx Scale 2
Image Acquisition - 100% v F~ P uty 2 Maximum: 119.0°F ] ::&s
Composite-2x @
M M M Disconnect Stop
* Radiometric data stream
adiometric data streaming
112
. Requested framerate:600Hz | A 0 I 009090909000 oo
*  Multipl m data stream e e v Max 1153 -
uitipie camera data streams e Min: 109.2°F 10
Hstory: 100 frms (1.75)
106
Change ... 104
Sequence Player - =
100
n 4 2] » /| %
Length: 100 96
94
Image Info =
92
Image Metadata v
90
= 88
Analysis Objects [
Points Lines  Areas -
Area Min °F Max °F Avg °F Emis. Ta°F Area px 24
o8] 109.2°F 1153°F 127°F 1.00 71.60 14800
82
80
78
76
74
Comments L3 70.9
Palette ...
Range
Preset
Auto

6 06/12/2020 14:03:57.362

FLUKE -
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SmartView R&D

FEATURE NO.1: RADIOMETRIC STREAMING

<LIVE> - iD00785 - [Image] = IO} X
100% « @- X = ‘:':v - &~ - Maximum: 139.6°F

e Control camera from the software

RSE600-19010013@60Hz@169...

] Streaming mode: Far
| |Fusion v
[[JReduced resolution

Mease 138.5°F
Min: 132.5°F

Temperature range:
{ |Range 1: -4...176F v
J Focus: |14
1 [AEnable automatic NUC
Run NUC

|

\
i
1
| 25 Near

E=1.00A=716 06/12/2020 13:46:37.602
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SmartView R&D

FEATURE NO.1: RADIOMETRIC STREAMING

<UIVE> - 1017170 - [Point B]
00% v | R -[X]- Z-0- @ A Maximum: 102.0°F

* Data trends recording (CSV)

Stop Recording

Last month
Last 10 days
Last week
Last 24 hours

Mese 101.8°F
(Mg

Last 12 hours
Last 6 hours
Last 3 hours
Last hour
Last 30 minutes
Last 15 minutes
E Last 5 minutes |

Last minute

E=1.00A=71.6 06/12/2020 14:23:26.038

|Trend PAPBAT <RECORDING> |
105
Z 100
m  -4md5s -4m:30s -4m:15s  -Am  -3mASs -3m:30s -3m:lSs  -3m  -2m4Ss -2m30s -2midSs  -2m m 1 4 1
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SmartView R&D

FEATURE NO.1: RADIOMETRIC STREAMING

Image Recorder X

Storage location

* Data stream recording, Continious, Single, and N frames Tt eI

project2_=
[]store frames separately (can be slower) Change ...
Continuous I Single N frames
Frame rate

[_]Record with a different frame rate:

-

Continuous
Store frames before start: | 0 [+ oms '
Store frames after stop: »L S 0ms ‘
RS
Start Stop Waiting
Close

18 FLUKE -



SmartView R&D

FEATURE NO.1: RADIOMETRIC STREAMING

<LIVE> - 032638 - [Area 1] - Ox
100% « | - X -g- & A XK Maximum: 120.4°F

e Alarms

Alarm Range - Area 1 X

[+ Enable

High Temperatures w

N r—

70.7

120.4°F |
Min: 117.2°F
W‘_I == Alarm: >115.0°F
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SmartView R&D

FEATURE NO.1: RADIOMETRIC STREAMING

20

==

Image Recorder

Automation mode

Trend Recorder

Addacg

Conditions

Edi )
:' Measurement Condition

Name

Greate|

Name:

I Greater than 20| J. ‘

Conditions

lo1: [Area 11.Max A | FIMeasurement:
> 90,0

P2: Area 1 v

P3: Greater than v | | 50.0

P4: Switch capacity: | 0,000
PS:
P6: v
Clear Al
Combination

®) Combine all with OR

(O Combine all with AND
O Edit formula:

|P1

Maximum

Mode

>

¥ F's

Measurement T

Start

Cancel

Close

@® Automation Mode

Conditions Image Recorder

Enable record

; %= ecording
Storage location

Trend Recorder 1 C:\Users\ddye \Documents \Smar tView R8D Clips\test

‘ project2_=

[] store frames separately (can be slower)

Frame rate

[[JRecord with a lower frame rate: 60.0 3

Recording triggers

Start: :: Greater than 90 b
Stop: | Timeout 00:00:02 x| | optons...
Cycle: after stop activate start b?»gqer again
[[1save cydes as one sequence
Store frames before start trigger: _A 0 % 0Oms
Store frames after stop trigger: 0 % 0ms

Change ...

Closz
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SmartView R&D

FEATURE NO.2: ANALYSIS OBJECTS

@ SmentView R&D
File Camers Edit View Sequence Temperature Analysis Tools Window Help

: : offiine | jc) € open | e | 4@ B [PBCycle 0014 @ [P4Grophs AL | [E5|Report
Analyis objects are used to L i i
interpret and annotate [sp E

. . —— = PCB.Cyle 001~ [Cross Uies] ==
thermal information I - |00 - X - £
[ B TT RN T i ] (]
23.0Hz Length: 1406
‘ Image Info \ v
‘Miﬁfuf&pon t
Ming 78 1°F ‘\
Max: 84.8°F
Min: 76.4°F Wi 34
Max: 101.3°F
Min: 74.3°F
— - T Max 86.2°F T
t::js?::u s ‘ Min: 78.9°F :
Line Min °F Max °F Avg °F Emis. Ta°F
/1 75TF 84.1°F 8.7°F 100 71.60 Min: 75.7°F,
/2 78.9°F 86.2°F B4.9°F 1.00 71.60 1
/3 T64°F o48°F 02.0°F 1.00 7160
ﬁ: N z;; f'z'f_;fr :;z :'gg ;::2 E-1.00A=71.6  04/23/2020 044828126
G Q‘
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SmartView R&D

FEATURE NO.2: ANALYSIS OBJECTS

* Annotations

* Notes B : A

* Arrows y o - Note Text
* Rectangles _. oo .
* Ellispes

Box Properties

Text:

Note Text| Frame color: | oxo000FF | [ |-
Background: | OXFFFFFF || ...
Irame width: | 1 =

Transparency: .

Text color:

Scale (3%):

e

2 FLUKE -




SmartView R&D

FEATURE NO.2: ANALYSIS OBJECTS

PCB_Cycle 0001 - [Measure M2] = [=]£3
100% @ e Xe L[] A1 X Maximum: 94.0°F

* Measures
* Rulers
 Measure lines
* Measure Angles

91.2°F - (324; 236) E=1.00A=71.6 04/23/2020 04:48:27.889
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SmartView R&D

FEATURE NO.2: ANALYSIS OBJECTS

PCB_Cycle_0001 - [Point A]
e,

-
Point A

Maximum: 94.0°F

* Thermographic spot markers Emsuly:
Ambéent temp.: [71.6 =
* Spot ,
* H Ot Spot Transmission 1.00
* Hot/Cold Spots
:ﬁmalys'ls Objects P
Points  Lines  Areas
Point T=E Emis. Ta °F
A 92.1°F 1.00 71.6

E=1.00A=71.6 04/23/2020 04:48:27.889
24
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SmartView R&D

FEATURE NO.2: ANALYSIS OBJECTS

25

* Thermographic lines
* Free lines
* Horizontal/Vertical lines
* Polyline
* Cross line
* Onimage profiles

Analysis Objects

Points Lines  Areas

Line Min *F Max °F Avg °F
1 75.7°F 84.1°F 82.7°F

/{E 78.9°F 86.2°F 84.9°F

73 764°F 24.8°F 82.9°F

74 78.1°F 82.6°F 84.3°F

"5 74.3°F 101.3°F 85.9°F

Emis.

1.00
1.00
1.00
1.00
1.00

Ta“F
71.60
71.60
71.60
71.60
71.60

PCB_Cycle_0014 - [Cross Line 5]
100% - .’"

B~ X [ - 67 A+ X

Mln

\EVS 86 2

Min: 78.9°F

Max 84.1°F,
Min: 75.7°F,

TA3F

) (a] £
Maximum: 103.6°F

E=1.00A=71.6 04/23/2020 04:48:28.126

FLUKE -




SmartView R&D

FEATURE NO.2: ANALYSIS OBJECTS

PCB_Cycle.0073 - [Area 1] 9 (m] £
100% v @[kl X - - Maximum: 94.6°F
* Thermographic Areas
* Rectangle
* Ellipse
e Circle
* Polygon
Analysis Objects 2
Points Lines  Areas
Point T°F Emis. Ta°F
- A 04 3°F 0.95 71.6
== Al 04.6°F 1.00 71.6
-i= B! 94.1°F 1.00 7.6
-1 al 76.6°F 1.00 71.6
- b! 76.8°F 1.00 716 E=1.00A=71.6 04/23/2020 04:48:29.387
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SmartView R&D
FEATURE NO.2: ANALYSIS OBJECTS
= (=] 3

PCB_Cycle 0181 - [Point B]
100% ~ @Al X- -0 4

e Connection tool

Anq!ysis Objects o \
Points Lines  Areas
Point TCF Emis. Ta °F
= A 94.4°F 0.95 71.6
-~ B 874°F 1.00 71.6
AB-A 7.0 0.05 0.0
} 88.5°F - (275; 267) E=1.00A=716 04/23/2020 04:48:31.498

FLUKE -
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SmartView R&D

FEATURE NO.2: ANALYSIS OBJECTS

PCB_Cycle 0181 - [Image] N (=] b3
100% v @ [Rl X0 - - Maximum: 94.6°F

Ref.Temp: 80.0°F

* Reference Temperature

Reference Temperature

Temperature measurements wil show
difference to this reference value. B

/+3.3%F/ /4 1.3°F)

Max: /+8.5°F/

EEnable Min: /-2.6°F/

E=1.00A=716 04/23/2020 04:48:31.498

28
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SmartView R&D

FEATURE NO.2: ANALYSIS OBJECTS

Rkt i T
0o 2lie) @' ol i . &~ * - Maximum: 94.6°F

* Range of interest

Range of Interest [} X

Image
IZ Mn: @Max:

EXC I

»

0O

S 0
8313°F “gil3ek

Iy poce with temperatures within the imias

Only p
Delong 10 the object and are used In 3

==

L —— | [ .7 - (253; 305) E=1.00A=716 04/23/2020 04:48:31.498
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SmartView R&D

FEATURE NO.3: TEMPERATURE SCALE AND PALETTES

L]

File Camera Edit View Sequence Temperature Analysis Tools Window Help

offline | 3] €Jopen kg | 0 B [projectz s 001 &
In a thermal ima ge the Image Acquisition v ‘ e ?:6

. . | Sequence Player =
range is the high and low I = g
[ B VI ] T - 1‘ ot  — o

temperature and the ETETT R p—a) |

W Upper Limit:
| Image Info v [

palette is the color scale i z ).
applied against the \
different temperature
values.

Analysis Objects
Points Lines  Areas
Paint TF Emis. TaF

E=1.00A=71.6 02/14/2020 10:47:00.097

Comments
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SmartView R&D

FEATURE NO.3: TEMPERATURE SCALE AND PALETTES

View - project2_5_001

¢ 12 Palettes project2_5_001 - [Image] =13
e Temperature scale 206« 0 [B] X- L0~ &2 2-

E=1.00A=71.6  02/14/2020 10:47:00.097

(® No contrast enhancement
O Histogram equalization

(O Auto plateau equalization
(O Plateau equalization

31 FLUKE -




SmartView R&D

FEATURE NO.3: TEMPERATURE SCALE AND PALETTES

project2_5 001 - [Image] M =]E3
w0% v @R} X L@ - Maximum: 101.4°F

* Image Enhancement
e Histogram equalization

Palette X

[inverted

[] 16 Colors

1 I

E=1.00A=71.6 02/14/2020 10:47:00.097

(O No contrast enhancement
(®) Histogram equalization
(O Auto plateau equalization
(O Plateau equalization
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SmartView R&D

FEATURE NO.3: TEMPERATURE SCALE AND PALETTES

project2_5_001 - [Image] (=] E3
200% v | @) [E]v XKe LeDr @~ X~ Maximum: 101.4°F

* Image Enhancement
* Plateau Equalization

X
Cinverted

Rainbow

>

Gray

RContrast

Rain%00

E=1.00A=71.6  02/14/2020 10:47:00.097 Rain

Fire

(O No contrast enhancement
(O Hstogram equalization
(O Auto plateau equalization
(®) Plateau equalization

- =Tl FLUKE .




SmartView R&D

FEATURE NO.3: TEMPERATURE SCALE AND PALETTES

Upper Limit:
| 87.6 s

85

project2_5_001 - [Image]

* Custom temperature range 0% - @ o [ X

&4

83

82

81

Lower Limit:
[ 69.1 z

-

75
Cancel
74
73

74

n

E=1.00A=716 02/14/2020 10:47:00.097
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SmartView R&D

FEATURE NO.3: TEMPERATURE SCALE AND PALETTES

View - IR_00008(2).152

* |sotherms

R_00008(2).S2 - {image] -0 x

00% v R} X~ Z-T-¢- 2~ Maximum: 101.3°F i 0"
95
%
9
2
91
Isotherms h X %
89
Top isotherm

88
@snge [958 |2 87
Ooual 95.8 : 12 = %
(O Range 95.8 =||101.2 = -
84
Bottom isotherm 8
— 8

(® Single 829 %
81
(O Dual 74.8 s 829 %
(O Range 74.8 = .9 x 79

E=095A=71.6 09/22/2018 00:01:14

o1 oo

748
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SmartView R&D

FEATURE NO.4: REPORTS AND EXPORTS

SmartView R&D has Sl e  Z— 4 [l
several features for oo 2
reporting on thermal '
findings or exporting data -
to work in another -
application o

w7

Commerts »

-

.

Frrat
pare
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SmartView R&D

FEATURE NO.4: REPORTS AND EXPORTS

* Notations and comments

Motaticns

o

= Equipment
Moty
{3 Pump
{_} Compressor
"y Fumnace
{73 Qven
= Equipment 1D
1 HMominal Load
7 Actual Load

Comments

seal under door iz ineffective. Hole in door panel alse an insulation issu,

37

® Notations Briefcase

,:J New L;:‘ éz ¥ ?—
Preview: Condition Monitoring - Sample Notations
1 location A
I Equipment

Meara
vioLor

Name Date and Time
/24,2019 17:00:38
.58

# Default 10/2
Yumo "252019 10:39

0
Y5t il Condition Monitoring - Sample 10

1 Equipment ID
1Nominal Load N
JActual Load L
71 Detected Faults

a/

ok

a5

g 12C:ator etorovt
71 Fault Rating

No Fauit

Megum

Sevees

| Recommendation v

FLUKE -
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SmartView R&D

FEATURE NO.4: REPORTS AND EXPORTS

e Customizable report templates

Building 1xIR - Sample.dot - Comy Mode - Saved to this PC Dye, David

File Home  Insert  Design Layout References Mailings ~ Review  View  Help Thermo Reports 18 Share  §3 Comments
A . Ofind =
A Aar B 9 | |assbeenc| assboede AaBbC: AADB 4as 20BbCeD. Aa AaBbCCDC  AaBbCCDK D A D R:;m
[ ] Repor& Generator i 4 e P vt Daintar I oA = = = b 7 Normal | TNo Spac... Heading Title Subtitle  SubtleEm.. Emphasis Strong Quote ense Q e Ref. ense R ook | [ 1 select 3‘<vl~’5=
| Please select template for the report:
Template preview Installed templates
Bucne 1 3mp Mew ... | |
-l o e Trmge Buildng 2x1R - Sample.dot s
Buildng 2x18 Plus - Sample.dot
& Copy ...
Condition Manitoring - Sample.dot
l 1 Condition Monitoring - Sample2.dat - .
o v Infrared Image v Visual Image
Edit
Delete
| Filename Sample Spot Value 100.0
! Camera name Sample Line Max 100.0
Image Size 320x240 Area Max 100.0
Date /camera 27.03.2015 Delta Value 100.0
— s - nstal . Time /camera 14:55:01
Emissivity 1.0
Ambient temp. 20.0

Image Max 100.0
Close Image Min 100.0
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SmartView R&D

FEATURE NO.4: REPORTS AND EXPORTS

B & B ¢) smartViewR&D Co X | @ Fluke SmartView R&D Webi | i Join conversation @i Join conversation + v = a X
& O A fortive-my.sharepoint.com e = 7 &
° Reports |£> Share @ Copylink ¥ Download [ii] Delete [} Copyto & Version history < Previous 90f14 Next > X @
File  Home Inset Design Llayout References  Mailings View  Help  Thermo © Comments
- AiA e asBbcen(| assbcee AaBbC AAB E 4aBbCcD AaBbCcD: AaBbCCDC AGBbCCD £
”aj'- 25 W B I U-abx x 2. A 1 Normal Heading 1 Title S SubtleEm.. Emphasis  Intense E Strong Quote 3’<j*"’
Clipboard i Font . Paragraph . Styles Voice ~
7.2 =
’
'
68
66
64
62
| 607
=
Filename IR_00003(5).1S2 Linﬁ:l Max 70.3°F
Camera name TiX580
Image Size 640x480
Date /camera 11/15/2019
Time /camera 04:16:01
Emissivity 0.95
Ambient temp. 70.5°F
Image Max 71.8
Image Min 60.2
Comment:
Insulation missing above the window due to roof repair.
Recommendation:
10:27

420 I
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SmartView R&D

FEATURE NO.4: REPORTS AND EXPORTS

AutoSave [g] ‘9' O s Documi

File Home Insert Design Layout References Mailings Review View Help Thermo Reports 52 Search
* Microsoft Work Plugin ) ENewsection @ Previous = = |05 = P 5 (i
A ,‘_] Delete Section &2 Next = oli Histogram el oo = i | Delete == -
Browse i Infrared Visual Table Field Summary Settings About
for Images & Duplicate B3 Document Properties Image Image * All Pictures = e Table ~ =
Report :Scdions : Pictures and Graphs 5} Fields and Tables Settings

AutoSave Z) ¥ Q’ 3 Document2 - Compatibility Mode - Word
File Home Insert Design Layout References Mailings Review View Help Thermo Reports 52 Search
- ‘ B— New Section & Previous s (S 2 Profile == [ Edit ) | i
2 : B0 e s > /
5 bl Delete Section &2 Next ol Histogram R e e | Delete fon ;
Browse Infrared Visual Table Field Summary Settings About
for Images @ | Duplicate &8 Document Properties Image Image * All Pictures v - Table » -
Report Sections Pictures and Graphs [} Fields and Tables Settings
. " ---w
714
66
64
[ A
62
60
58
56
. . 539 .
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SmartView R&D

FEATURE NO.4: REPORTS AND EXPORTS

* Create templates

AutoSave (8 of)

File Home Insert

9.7 =

Dacument? - Word AtoSave 2 g
Design Layout References

Mailings Review  View

Document2 - Word
T s s file  Home  Insert  Design  Llayout  References  Mailings  Review  View Help  Thermo Reports arch
£ Seard —
. " - - ¥ New Section Previous = 4 Profile == === [ Edit S (3
| FSMNewSection @ Previous B By B rore === [ Edi 5 i © =a | 35 3 1
S0 e = 1 Delete Section @ Next il Histogram : = i Delete :
o Delete Section. D Nex rared vieagt M HEemEm | ) = S pdee | S 2 Browse i o . infared Viswal 9 Table Field Summary Settings About
row: ) . nfrared Visual ield  Summary ettings Abou = uplicate &1 Document Properties X & All Pictures = 5 < =
for Images & Duplicate [t Document Properties | image Image 59 All Pictures p I e = forImages =1 2UP! P Image Image Table
Report Sections Pictures and Graphs 0 Fields and Tables
Report Sections Pictures and Graphs & Fields and Tables Settings P L

Settings

ﬂ Infrared Image

|£ Visual Image

41
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SmartView R&D

FEATURE NO.4: REPORTS AND EXPORTS

o EXpOFtS Sequence | Temperature Analysis Tecls Window Help
e PNGs 5 MNext Page Down % P Graphs
* Jpegs f
* AVIVideo % Edit Sequence ... !
e ASCII Text Pu— -
+ Excel CSV 2
. Binary Export » Native ...

e MATLAB format Sequence Statistics ... PMGs ...
Jpegs ...
AVl Video ...
ASCIl Text ...
Excel C5V ...
Binary ...
MATLAB Format ...

a2 FLUKE -



Fluke Thermal Cameras for Streaming — RSE Series

Fluke RSE300/RSE600 Infrared
Cameras

« Lab analysis
« Research / Quality testing

Typical application
« Temperature analysis for lab R&D

« Real time testing of products pre-
production or for quality assurance

Data connectivity

« Integration with SmartView R&D
desKtop software for streaming data
and image editing

Environment

« Best suited for the lab or temporary
jobs on the plant floor

43 : . T
Company Confidential - not for external distribution
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POLL QUESTION No. 3

Which of the following features does New Fluke SmartView R&D Software

have? (Click only one answer)

Radiometric streaming
Analysis objects

Time scale and palettes
Reports and exports

All above

FLUKE -



SmartView R&D Applications

PERFORMANCE EVALUATION OF ELECTRONIC COMPONENTS

Advanced thermographic analysis is applied to evaluate the performance of electronic
parts in um scale: chips, PCBA board, small electronic components

: P B e S
aa T
— ¢
& = :
= B
. _:_( ; -_.- ; 4
- ol @ o
Bl i e D
TElERT T 'T'};g'l'f'i" < "]_’1'[']‘[-'}- "_;..;...
Thermal image of electronic chip Chip lattice

FLUKE -
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SmartView R&D Applications

PERFORMANCE EVALUATION OF LED CHIP

Advanced thermographic analysis is applied to evaluate the thermal distribution of LED chip

75 T
70+ I I P S

65 1 I/-/ \'l

/
B0+ i
f 'u
55 / '.I

45+
40+
35+

30+

0 2 4 & & 10 12 14 1s 18 200 22

LED chip shows uneven thermal distribution Temperature distribution of chip surface
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SmartView R&D Applications
PERFORMANCE EVALUATION OF MATERIALS IN CHEMICAL PROCESS

Advanced thermographic analysis is applied to evaluate the temperature changes of materials in chemical process, such as vulcanization
of rubber

0 20 40 60 80 100 120 140

Vulcanization process of rubber Temperature distribution of rubber surface

47
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SmartView R&D Applications

THERMAL EVALUATION IN MELTING MATERIAL

Advanced thermographic analysis is applied to evaluation the temperature distribution of melting materials, such as filamentary
material in the case study

Bottom of container

240

Thermal distribution withi

Outlet of mor
i a0 T
container ~
1804 —
M
1601 T

1404 S
s -\

120+

100+

80

60 +

40 +

20

o 1w 20 30 40 50 &0 YO 80 50 100 110 120

Melting of filamentary material Temperature distribution at the targeted part
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SmartView R&D Applications

TEMPERATURE MONITORING IN HIGH PRECISION CUTTING

Advanced thermographic analysis is applied to monitor and evaluate the temperature distribution of cutting tools and materials

250 um diamond cutting line

| .'J MMMM
“T M o
A -y
!

N |
C [ ‘

23 1 j‘f |

22 w\w}'ﬂu lw}w,ﬂw

0 100 200 300 400 500 600 700 a00

Temperature distribution at the cutting line

High precision cutting of diamond
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THANK YOU!

For related product information, go to:
https://www.fluke.com/



