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Case Study #1

Interaction DTC — Robot Spray



The Thermal Infrared Solution

Europeanm Customer r

A Customer — ChemTrend - Inprotec IRT
A Trial with interactive DTC  — Robot spray
A Complex and heavy parts —8kg GH




The Thermal Infrared Solution

Main targets-

* Interactive control DTC — ABB Robot
i Avoid soldering and stopped machine occurrences

« Understand and define the best warm - up curve
I Increase productivity and reduce scrap

* Improve OEE
i Overall equipment effectiveness of the HPDC cell
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The Thermal Infrared Solution

Results:
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The Thermal Infrared Solution

Results:

Productivity Stopped machine thermal reasons

m Old condition m Optimization 52

+7%

26

28

Number of parts produced per hour Number of hours by month

U Estimated monthly cost for a 2,700 tons DCM stopped.:
U In 22 working days: 52 hours stopped

t 150 €/hour (estimation from a DCM producer)
i TOTAL of approximately 7,800 €/month
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The Thermal Infrared Solution

Results:

» Good interaction between DTC - ABB Lubrication Robot

i Variation of the lubrication cycle according to DTC
alarm limits

 Reduction in the defect occurrences

« Optimization of the die lubrication cycle
I Wastewater reduction

* Improvement of 3.5 % in OEE
i Overall equipment effectiveness of the HPDC cell



The Thermal Infrared Solution

Conclusions
A The DTC is an «open» device:
i Interface with peripheral devices is real

A The DTC is a monitoring device for the series production:
i Productivity improvement

A Tailor -madeon Cu st o nme=eds s
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Case Study #2

Casting defects — Surface temperature



The Thermal Infrared Solution

Europeam Customer r

A Customer — ChemTrend - Inprotec IRT
A Casting defects - Surface temperature

A Complex and heavy parts — xxx GH




The Thermal Infrared Solution

Monitoringz and understanding

« Complete diagnostic
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The Thermal Infrared Solution

Results:

Parameters Old condition Optimization Variation
Average temp before spraying (°C) 305 307 2
Average temp after spraying (°C) 98 150 52
Temp variation Pre-Post (°C) 207 157 -50
Dielubricant Process improvements

m Old condition = Optimization m Old condition m Optimization

0 -22% 121 115
+5%
30 31
Release agent (L) Cycle time (sec) Parts produced per hour
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The Thermal Infrar

Results:

 Die surface temperature optimized

e Die lubricant reduced in 22%
AWastewater reduction

A Enhanced casting quality

AThe X - ray test showed markedly reduced pores

ACold flows, shrinkages and die - solderings , were
eliminated

A Increased productivity in +5%

A Design of the spraying programs on other  machines



The Thermal Infrared Solution

Customer- comments: and conclusions

A Monitoring and controlling the die surface temperature can
result on fundamental process improvement

A The DTC device clearly  showed the high benefit as a
valuable tool to analyze production processes and to
ldentify any potential optimization

A The results of the first project showed that the high
benefit of the DTC will also pay off  the investment Ina
short time
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The Ther mal I fa ed So/ut ion

Thermography in HPDC

A Useful technology to:
i Understand the thermal balance of a die surface
i Select the correct Release Agent
i Adjust its application

Main advantages:

i Fast (moving objects)

i Non- contact (no hazard)
i Overview of temperature
i Digital data

i In-line analysis

i Off- line analysis



The: value---added

A The DTC is a monitoring device for the series production:
i Start - up > reduction of scrap rate
i Die Sampling > reduction of sampling times
i Improved productivity > shorter lubrication times
i Criticist «finder» > quality check

A The DTC is an «open» device:
i 1/O for interfacing and integration with others devices
i Analog Input for future applications

Alnterfacing with peripheral possible > Spray - head,
Thermoregulator, HPDC machine, etc.

A Customer tailoring



The Thermal Infrared Solution

DTC - Installationron/DCM




The Thermal Infrared Solution
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The Thermal Infrared Solution

DTC - Installationron:DCM
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The Thermal Infrared Solution

DTC - Fixversionn
A Developed for OEM to install on HPDC machine

I All the version of DTC (Trolley, Fix, Remb&ethe predisposition
for the connection in théNetwork Ethernet of thecustomerandis
conforming to the requisitd 2 NJ a L Y RdzZA G NE n ®dné

I EachDTC is also however autonomous and accessible in the place

whereis instaled, with access througpassword




D-I]-C _ RemOte VerSiOn[ 1 The Thermal Infrared Solution

A Developed for Custom installation on HPDC machine
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The Thermal Infrared Solution

DTC - Remote version

A Developed for Custom installation on HPDC machine

¢ Die Thermal — | EP Cabinet
Control | Panel PC = :
i integrated on

DCM cabinet
and electro-
EUGAEN | pneumatic

cabinet
Installed onwall I
or on raised -

support igA

| Panel PC
|




The Thermal Infrared Solution

Special Housings




Infrared cameras <

A 4 choices possible:

I FLIR A35> 320 x 256 pixel (81.920 temperature po)ntwore lenses
available with different FOV (Field Of View)

I FLIR A31% Autofocus/Motorized focus320 x 240 pixel (76.800 temperatur
points), additional lenses availablg] calibrationetc.

I FLIRAG5 > High Definitiorversion, 640 x 512 pixel (327.680 temperature
points), more lenses available with different FOV (Field Of View)

I FLIR A615 Autofocus/Motorized focus, 6490480 pixel(307.200temperature
points), more lenses available with different FOV (Field Of View)




DTC Software- — Mainpage#11

Movable marker
on each image
andnT between
marker 1 and
marker 2
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DTC Software- — Main page:#2> ="
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The Thermal Infrared Solution

IRT — Analyzer:software for PC
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GE2HLD0 9™ E kDX MS S EC-2B e P
AR - O | 4= = 20160625_133244_. (7' | none "RB(XNNE P
£ 2016.06.29 13.32.44_CAML_PRE ffz - [Image]

Points | Lines | Areas |

Area Min *C Max*C Avr=C
jag] 111,3°C 3427°C 2122°C
i 171,2°C 297,7°C 2189°C

(= [=]=]

£ Histogram - Rectangle 1
Max: 3427°C Min: 111,3°C A 212,2°C

10
5 ‘. L
0

100 120 140 160 130 200 220 240 260 280 300 320 354
Temperature *C

% Misuag

111, 3°C
Max: 342,7°C

121, 2°C
287,7°C

£ Histogram - Rectangle 2
Max: 297, 7°C Min: 121,2°C Awr: 218,9°C

n7

Sequence Player Iz‘

-
L

P H M4 4 M MM

[[anim ¥ Ful

[ 3D Image - 2016.06.29_13.32.44_CAMI_PRE.ffz I Common [P nvert
Delay: 1,00 fps  [Length: 507 W g (=l 3350  Uplim
e ———eee e e 34,0  Lolim
oo 5l 100 180 200 220 240 260 230 o0 uptso
| E| P 0,0 Lolso
| ] 54 Mixed Trend - 12
[optics 5 | Max 355,8°C Min: 252,1°C A 322.9°C
| Compensate Temperature Iz“
o
|Filters Iz“ g
=
| Range of Interest Iz“ 3
| Detect Hot/Cold Spots = 3
| ] :
|Aggregate5equence Iz“ 5493
[ MSO Picture Export ] 22:12:03 '03.0000 060000 090000  12:0000 150000 180000 229057

Time

Ready Analysis Mode




FNIEFVE-LE B E Bu _ BBE N
SR WN SEW S ESw SN S

The Thermal Infrared Solution

Interfacing

A Possible interaction with peripheral's :
i Robot
I Spray head
i Thermoregulators
i HPDC machine

A Active process!
i Target: closed - ring process

A Open modular system
A «Slave»
ATallor-made on Customer’'s nee:t
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DIE CASTING: INDUSTRY 4.0



Glomn anprﬂam] The Thermal Infrared Solution

 Many devices affect temperature :
I TCUs, sprayers, pin coolers, spot coolers, air blowers ...

* In most cases, all these devices are coordinated by process
technicians, but there is a lack of integration .

e Tools must be prepared to control temperature . Tool makers bear
the responsibility in making temperature control possible .

 Temperature control is the result of a synergy of systems.

‘ Need of a global approach !
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The Thermal lnfrared Soluuon
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The Thermal Infrared Solution

SIEMENS S7-1200 DIE TERMAL CONTROL
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The Thermal Infrared Solution

DTC Pluginsystemn - intro

1 Plugins allow full DTC customizations

IfDTC ,Plugin® concept iSmartphomas | ar
device: adapts the device to users specific requirements,
without losing the ability to update the system core (new
features, optimizazion s,..)

{ Plugins are an user interface to ......
v HW systems connected to DTC (thermoregulators, DCMs,

Lubrication robots, ... )
v SW systems (MES , Network servers, Network databases,..)
v DTC*s optional devices

v Cust omer ‘ sequrgnemts a l
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Die CastingIndustry v 40 ="

« The DTC has been tested from IMQ (Institute for the Quality Mark),
Institute recognized by Italian Goverment for the asseveration of
systems and plants for the Industry 4.0 regulation

6 CONCLUSIONI

k\'MQ Relazione Tecnica

Rif. No. A779

A conciusione del’attivitd svolta si pud affermare che il sistema “Die Thermai Control” e il

relativo software cne ne i sono ascrivisili al punto 2 del capitolo

“sistemi per I'assicurazione Gela qUAita & Jela sostenibilita™ presente newAllegato A alia
Data: 2017-06-30
- Aliri sistemi di io in process per assi e iare la qualita del prodotio o del
e che di i processi di produzione in maniera

al sistema i di fabbrica

Relazione Tecnica - Sistema Die
Thermal Control

Come chiarito al punto 12 secondo capoverso Terza Paorte dela Circolare N.4/E ded
& e ou

30/03/2017 i sistemi di monitoraggio in process per asscurare e fracciare o QUAaits e
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ivo DEVONO ire di qualifi i processi ai proauzione
in maniera o e = al sistema i i fabbrica. Dala nostra analis s

e calle funzionalitd descritte

RICHIEDENTE : INPROTEC 'RT SRL
gefinito come bene “Industry 4.0" in quanto soddisfa tufte le caratteristiche citate al punto 12.

secondo capoverso Terza Farte delia Circolare N.4/E dei 30/03/2017. /
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In sintesi si pué conciudere che il sistema DTC oggeffo deila presente vaiufazione pud essere >

Via Beethoven, 24 - 20092 Cinisello Balsamo (MI)

ALTRE INFORMAZIONI: Datia del sopralluogo
15/09/2017
Lucgo del sopraluogo ALLEGATI

Cinsello Balsamo s 2 =2 2 2 z
Dichiarazione di Conformitd CE ai sensi desa Direftiva

Nr. Pagine documento 10

Nr. Allegat 1

serntrr e XPiKS 5 ¢/ bédefinédindusttyl4P'because itsatisfies all
( ) the characteristicandicated atpoint 12, X ® #h& circularN.4/E dated
M\ YIS [ 30/03/2017




