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Ekstrizyon Gelistirme Sistemlenri

Aldiminyum ekstriizyon endstrisinde
biyetten, yari mamul yada nihai driinlere
kadar tiim  ekstriizyon  sirecini  takip
edebilecek gelistirme sistemleri sunuyoruz.

Cozim  ortaklarimizla  birlikte  ortaya
koydugumuz bilgi birikimi ve prosese ézel
calismalarimiz analiz, satis, uygulama ve
satis sonrasi asamalarda (st diizey destek
saglamamiza ve istikrarli miisteri
memnuniyeti ile  sistemlerimizin  yiiksek
oranda kullanimina olanak tanimaktadir.

Derinlemesine  arastirmalar  sonucunda
gelistirilen N5 Nitrogen sistemi, sivi nitrojen
teknolojisi kullanilarak ekstriizyon

kaliplarindaki asiri 1sinmanin azaltiimasini
saglar.

NET K|MYA San. Tic. Ltd. Sti. 25 yildir;

aliminyum ve demir-gelik malzemeler icin ylizey islem
kimyasallari (retim, ithalat ve ihracat faaliyetleri yiirtiten
bunlarin  yaninda  blnyesinde  sirdirdigi  AR&GE
faaliyetleri ile firmalara 6zel proses ve teknik destek
hizmeti sunan merkezi [stanbul da bulunan bir yiizey islem
bir firmasidir. Bilginin paylastik¢a artacadini hedefleyen bir
anlayisla yurtttigimiz faaliyetlerde bizlere bilgi amagli
ulasabilir tcretsiz destegimizden faydalanabilirsiniz. Daha
detayli bilgi igin litfen bizi ziyaret ediniz..

www.netkimya.com.tr / www.nknetkimya.com.tr

We submit development systems that are
able to follow the entire extrusion process,
from the billet to the semi-finished or the
finished  products  for the aluminium
extrusion industry.

Our know-how and the flexibility granted,
also together with our partner, let us provide
high-level support during analysis, sales,
implementation, after-sales phases and
results in a high-utilization rate of our
systems with consistent customer
satisfaction.

Developed as a result of in-depth research,
the N5 Nitrogen system is enabled the
reduction of overheating in extrusion dies
using liquid nitrogen technology.

NET K|MYA San. Tic. Ltd. Sti. is an Istanbul based

surface treatment company for 25 years which is carried
out export, import and production activities for aluminium
and iron-steel materials in addition to all these pursuing
R&D activities, providing special processes and technical
supports to companies. Our company methodology is
knowledge grows when shared for that reason we provide
free support to companies with sharing our information in
carrying out all our activities. For more information please
Visit us..

Extrusion Development Systems
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Extrusion with Nitrogen

In the '80s first tests of extrusion with liquid
nitrogen were performed.

The results were not excellent, due to the
limited technological knowledge of liquid
nitrogen systems.
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In 2007 Atie Uno Informatica with a
European Comnfﬂ_?r/ty Founding Program,
had the opportunity to perform a complex
experimental campaign to optimize the
cooling power of liquid nitrogen during
extrusion.

The outcome of this research is the N5
Nitrogen system.

- What is N5 Nitr;ogen'?

ystem to extrude aluminium injecting liquid
ogen in the die to elimiqq‘te the

0 rhging due to deformation and friction

g

e extrusion process
N5 Nitrogen know-how:

System layout
Required operating parameters

utomatic control software




Ddnya Capinda N5 Nitrogen Worldwide

NS Nitrogen Kurulumlari Installations
Diinya ¢apinda 80 lizerinde N5 Nitrogen Over 80 N5 Nitrogen installations worldwide
kurulumu

Ortalama Ektruzyon icin What are the Most
Kritik Performans Important KPIs to the
Gostergeleri Nelerdir? Average Extruder?
Performans Productivity

Kalite Quality

Teknik Hedefler Technical Objectives
Ram (pres) hizi artar Increase ram speed

Yiizey kalitesini arttirir Improve surface quality

Kesintisiz tretim Longer production runs

Kolay kurulum ve kullanim Easy installation and operation
Diger liretim sistemleri ile veri paylasimi Data sharing with other production systems
Ekonomik Hedefler Economical Objectives
Distik yatirim Low investment

Duistik operasyon maliyeti Low operating costs

Hizli yatirim getirisi Quick return on investment




Sivi Azot Kullaniminin Main Advantages of Using

Basglica Avantajlari LIN

Daha lyi Kalite: Better Quality:

Daha iyi profil ytizeyi Better profile surface

Daha iyi mekanik 6zellikler Better mechanical characteristics
lzotermal Ekstriizyon: Isothermal Extrusion:

Daha yliksek hizda ayni kalite Same quality with higher speed
Daha uzun dretim ¢alismalari Longer production runs

Sivi Azot Oksijen Miktarini LIN Reduce Oxygen
Azaltir Quantity

Oksidasyonsuz ylizey No surface oxidation

Gozle gériilir bicimde gtizel profil Profile visually beautiful

Daha parlak yiizey More shining surface

Sivi Azotsuz | Without Liquid Nitrogen

Sivi Azotsuz | Without Liquid Nitrogen

Sivi Azotlu | With Liquid Nitrogen
Sivi Azotlu | With Liquid Nitrogen

izotermal Ekstriizyon Isothermal Extrusion

Dustik erime noktali maddeler : Low-melting substances:

Dustik sicakliklarda eriyen, ylzeyde beliren Substances that melt at lower temperatures,
ve kristallesen maddeler. appear on the surface and crystallize.

Cikolata cubuklarinda, yaglar yuzeye cikar ve
kristallesir.

| In chocolate bars, fats migrate on the surface
and crystallize




Sivi Azot Sogutmall ve Azot Maximum Extrusion Speed
Sogutmasiz Maksimum with and without Liguid
Ekstrizyon Hiz Nitrogen Cooling

Alasim | Alloy 6060 - 6063

600
[6) p ogen
£, . ut Nltr
% et Max. Cikis Sicakhid \ with®
£ 560
g —_—— e — —— — — —
5 . I
= 540 I
= |
i Azotlu | With Nitrogen 1
— 520 |
=20 I |
v
S 500 I :
o I !
= |
G 480 I
| |
460 Vi V2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ekstriizyon Hizi | Extrusion Speed (mm/s)
Kalptaki Termal Denge Thermal Equilibrium in the
Die
Sivi Azotun Avantayji The Advantage of Liquid Nitrogen
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Celigin Ozgil Isisi| Specific Entalpi Azot Gazinin Ozgiil Isis! |
Heat of the Steel Sividan Gaza | Enthalpy Specific Heat of Gaseous
Liquid to Gas Nitrogen

Celik Kahp | Sivi Azot | Gaz Azot |
Die Steel Liquid Nitrogen Gas Nitrogen




Ekstrizyon Sirasinda Isi
Uretimi

Azot sogutmasiz ekstriizyon: Dogru proses
parametrelerini kullanarak sogutma.

Heat Generation During
Extrusion

Extrusion without nitrogen: Cooling using all
the correct process parameters.

S v 530°C Section 545°C

Bolster Backer

Die

Azot sogutmasiz ekstriizyon : Ayni kalibin hizi
v2 artar ve profilin sicakligi kabul edilen
parametreleri asar.

Container

Billet

dummy block

Extrusion without nitrogen cooling: The
speed v2 of the same die is increased and
the temperature of the profile exceeds the
admitted parameters.

4 v2 555°C Section 570°C

Bolster Backer

Die

Sivi Azotsuz Ekstridzyon
Sicaklig

Alasim | Alloy 6060 - 6063

temperature
570

Container

Billst

dummy block

Extrusion Temperature

without Liguid Nitrogen

>= 555°C
550 - =

530 520°C ... 550°C

510

490

470

450

430

—+temperature

’ intermetallic
on the bearing (AlIFeMnMgSi)



NS Nitrogen Kalip NS5 Nitrogen Reduces the
Sicakligini Dusdrdr Die Temperature

AT = [-20 = —50]°C

565 -
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Profil Cikis Sicakligi |
540 Profile Exit Temperature
535~

530

520
100

Azot Akisi | Nitrogen Flow

Sivi Azot ile Ekstrizyon Heat Generation During
Sirasinda Isi Uretimi Extrusion with LIN

Container

Sivi Azotla Ekstrlizyon: Destekteki kanallar |
Extrusion with liquid nitrogen: Channels in the
backer

Ekstrizyon hizi v3 oldukga yuksektir, kalip ve
profil sicakligl en uygun seviyede tutulur. | The
extrusion speed v3 is considerably higher and the
temperature of the die and the profile are kept at
the optimal level.

Sivi Azotla Ekstrizyon: Kaliptaki kanallar |
Extrusion with Liquid Nitrogen: Channels in the
die

Bolster Backer Die it




Sivi Azotla Ekstridzyon Extrusion Temperature
Sicaklig with Ligquid Nitrogen

Alasim | Alloy 6060 - 6063
550

Bearin
face profl

. 520°C ... 550°C

510 - / \
490 °\-x\/

470
450
430
—=temperature
Yapisal Analiz: Structural Analysis:
Ylzey Purtzitlagd Surface Roughness

Sivi azotsuz S4 Hiz 30 m/min - Sicaklik Sivi Azotlu S4 Hiz 30 m/min - Sicaklik
552-560 °C | $4 without liquid nitrogen 535-540 °C | S4 with liquid nitrogen
Speed 30 m/min - Temperature 552- Speed 30 m/min - Temperature 535-

560 °C 540 °C



Yapisal Analiz: Tanecik - Structural Analysis: Grain -

Cokeltiler Precipitates
Mikrografi — Biyitme 100x - Asidik Micrography-Magnification 100x - Acid
Asindirma HF %0.5 Etching HF 0.5%

Area Analyzed

A Dis Ylzey | External Surface
B Orta Kesit | Middle of Section

CicYuzey | Internal Surface

C3 Sivi Azotsuz Hiz 32 m/dk C3 Sivi Azotlu Hiz 32 m/dk
Sicaklik 554/560 °C | C3 Sicaklk 536/540 °C | C3 With
Without Liquid Nitrogen Speed Liquid Nitrogen Speed 32

32 mt/min T 554/560 °C mt/min T 536/540 °C




Sudrekli Arastirma

Politecnico di Milano ile ekstriizyon sirasinda
¢izgi olusumunun azaltilmasi hakkinda bir
arastirma kampanyasi yirttilmektedir.

Profil  lzerindeki  ekstriizyon durdurma
bélgesi (kalip degisimi icin) mikroskopla
incelendiginde, — bu  alanlarda  azotsuz
ekstriizyonun  sivi - azotla  uygulanan
ekstriizyona oranla daha kirli oldugu
dogrulanmaktadir.

Hala  ekstriizyon  sirasinda  sivi azot

kullaniminin profil yiizeyinde olusan ¢izgileri
nasil azalttigini gésteren deneysel analizler
yapilmaya devam etmektedir.

Continuous Research

We are performing a research campaign
with Politecnico di Milano to study how to
reduce line forming during extrusion.

Studying the extrusion stop zone on the
profile (for a billet change) with a
microscope, we Vverified that extruding
without nitrogen in those areas is dirtier
than using liquid nitrogen.

We are still performing some experimental
analysis that is noticing how using liquid
nitrogen during extrusion reduces the line
forming on the profile.

Sivi Azotsuz | Without Liquid Nitrogen
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NS Nitrogen Sistemi: Tesis N5 Nitrogen System: Plant
Yerlegsimi Layout

ZNITROGEN

die cooling

LIN

1) NITROGEN TANK

2) CRYOGENIC VALVE ON/OFF

3) VACUUM INSULATED PIPELINE

4) OVEN/PRESS/PULLER PLC

5) SUBCOOLER

6) PROPORTIONAL CRYOGENIC VALVE
7) N5 NITROGEN CONTROL SOFTWARE
8) PYROMETER FOR PROFILE TEMPERATURE o
9) PYROMETER FOR BILLET TEMPERATURE

10) EXTRUSION PRESS

11) AUTOMATIC/MANUAL INJECTION PIPE °

12) PLC'S ETHERNET NETWORK

QL-«-:«———————
o
= ———-

1 Azot Tanki 2 Kriyojenik Valf on-off 3 Vakum Yalitimli Boru Hatti 4 Firin/Pres/Cekme
PLC 5 Sogutucu (Subcooler) 6 Orantili Kriyojenik Valf 7 N5 Nitrogen Yazilim Sistemi 8
Profil Sicakhdi icin Pirometre 9 Biyet Sicaklidi icin Pirometre 10 Ekstriizyon Pres 11
Otomatik/Manuel Enjeksiyon Borusu 12 PLC Ethernet Agi

a79°C Input LN2

LINE PRESSURE [l
H

5 I

Outlet 3
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rg\zseous ( LC)
N
s g
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-196°C
LOWER PRESSURE

-194°C
LINE PRESSURE

Subcooled LNz




Destekteki Tipik Kanallar Typical Channels in the
Backer

vana/| Die
Mandrel

5

Sabit sicaklik ve sivi azot basinci, kalip The constant temperature and LIN pressure
kanallarinin ~ 6zel  tasarimi  ile  elde are achieved by the special design of the die
edilmektedir. channels

12

Zwvanadaki Tipik Kanallar Typical Channels in the
Mandrel




NS Nitrogen Yonetim NS Nitrogen Management
Yazilimi Software

Ana Arayliz Main Interface

FROW

Y

i .............,..,._.....,.._...'..........w...,
LR R R RN R R R -

| uan > <M EXIT
2NITROGEN ATieEuno

i W EORMATIGCA

die cooling

Azot Akis Kontrol Otomasyonu Automatic Nitrogen Flow Control




Ulasilan Sonuclar The Results Achieved

Alasim 6063 Pres 1800 ton Alloy 6063 Press 1800 ton

b
il

14
40
M Azotsuz |
30 Without
Nitrogen
20 +60%
B Azotlu |
10 A With
nitrogen
0 -
Cekme Hizi | Puller Speed m/min
1500
= Azotsuz |
Without
1000 nitrogen
+46%
500 m Azotlu |
With
0 - nitrogen

Verimlilik | Productivity kg/h



Ulasilan Sonuclar

Alasim 6060 (ikincil), Pres 2200 ton

The Results Achieved

Alloy 6060 (secondary), Press 2200 ton

50
40 m Azotsuz |
30 Without
nitrogen +42%
20 - B Azotlu |
With
10 + nitrogen
0 -
Cekme Hizi | Puller Speed m/min
3000
m Azotsuz |
2000 Without
nitrogen
+38%
1000 m Azotlu |
With
0 - nitrogen

Verimlilik | Productivity kg/h

15



The Results Achieved

Ulasilan Sonuclar

Alasim 6060 Pres 2200 ton

Alloy 6060 Press 2200 ton

20

O _
Cekme Hizi | Puller Speed m/min

2500
2000
1500 -+
1000 -

500 -

O _l
Verimlilik | Productivity kg/h

m Azotsuz |
Without
nitrogen

B Azotlu |
With
nitrogen

m Azotsuz |
Without
nitrogen

B Azotlu |
With
nitrogen

+50%

+38%
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Ulasilan Sonuclar

Alasim 6060 Pres 1600 ton

The Results Achieved

Alloy 6060 Press 1600 ton

4272

£ I
42112

NRRY-| (s - 5 s b
- *7: o

SEVNELAT [T .

50

40

30

10 -

1500

1000

500

Azotsuz |
Without
nitrogen

+66%
B Azotlu |

With
nitrogen

Cekme Hizi | Puller Speed m/min

Verimlilik | Productivity kg/h

Azotsuz |
Without
nitrogen

+44%
B Azotlu |

With
nitrogen
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Ulasilan Sonuclar

Alasim 6082 Pres 2200 ton

The Results Achieved

Alloy 6082 Press 2200 ton

O N W B~ Uy

Ram Hizi | Ram Speed mm/sec

= Azotsuz |
Without
nitrogen

m Azotlu |
With
nitrogen

1500

1000

500 -

Verimlilik | Productivity kg/h

m Azotsuz |
Without
nitrogen

m Azotlu |
With
nitrogen

+ 65%

+36%
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Ulasilan Sonuclar

Alasim 6026 Pres 3500 ton

b=

i
o @i

Y
e e

The Results Achieved

Alloy 6026 Press 3500 ton

AZOTO 35° %

==

s

3000

2000

1000

Ram Hizi | Ram Speed mm/sec

Verimlilik | Productivity kg/h

60

40

Ardisik Biyet | Consecutive Billets

= Azotsuz |
Without
nitrogen
+ 80%
m Azotlu |
With
nitrogen

m Azotsuz |
Without
nitrogen
+53%
B Azotlu |
With
nitrogen

M Azotsuz |
Without
nitrogen
+80%
H Azotlu |
With
nitrogen
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Ulasilan Sonuclar

Alasim 2011 Pres 3500 ton

O r N W B>

2000
1500
1000

500

60

40

20

Alloy 2011 Press 3500 ton

Ram Hizi | Ram Speed mm/sec

Verimlilik | Productivity kg/h

Ardisik Biyet | Consecutive Billets

Azotsuz |
Without
nitrogen

H Azotlu |
With
nitrogen

Azotsuz |
Without
nitrogen

B Azotlu |
With
nitrogen

Azotsuz |
Without
nitrogen

B Azotlu |
With
nitrogen

The Results Achieved

+113.3%

+ 86%

+207%
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Ulasilan Sonuclar The Results Achieved

Alasim 7020 Pres 2500 ton Alloy 7020 Press 2500 ton

3 Azotsuz |
Without
2 nitrogen
+25%
1 1 B Azotlu |
With
0 nitrogen
Ram Hizi | Ram Speed mm/sec
1500
Azotsuz |
1000 Without
nitrogen
+17%
500 +——— B Azotlu |
With
0 nitrogen
Verimlilik | Productivity kg/h
40
Azotsuz |
30 Without
nitrogen
20 + 350%
10 m Azotlu |
With
0 nitrogen

Ardisik Biyet | Consecutive Billets
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Ulasilan Sonuclar The Results Achieved

Alasim 6060 Pres 2200 ton Alloy 6060 Press 2200 ton
Kopriide sivi azot icin kanallari olan kaliplar Dies with channels for LIN in the bridge

25
20 Azotsuz |
Without
15 nitrogen
+53%
10 —
B Azotlu |
5 +— With
nitrogen
0
Cekme Hizi | Puller Speed m/min
2000
Azotsuz |
1500 Without
nitrogen
1000 +—— + 44%
H Azot |
200 7 With
nitrogen
0

Verimlilik | Productivity kg/h



Ulasilan Sonuclar

Alasim 6060 Pres 2200 ton

NS Nitrogen & Yonetim
Sistemi

N5 Nitrogen sistemi, tiretimi daha iyi kontrol
edebilmek icin ybnetim sistemi ile veri
iletisimi kurabilir.

Teknik ve istatistiksel raporlar:
Genel Bakis
Biyet bazinda

The Results Achieved

Alloy 6060 Press 2200 ton

N5 Nitrogen &
Management Systems

N5 Nitrogen system can communicate data
with the management system to better
control the production.

Technical and statistical reports:
General overview
Billet by billet



NS Nitrogen Raporlari NS Nitrogen Reports

Temel performans gdstergelerini  bilerek Keep the production in your hand, knowing
retiminizi kontrol altinda tutun the performance KPls
Press 01 Theo Input Theo Real LIN
Day : Holes ) ) Theo | Real
Die | Alloy Weight | Weight | Speed | Speed Average
04/04/2016 n. : ~ | Kg/h| Kg/h
) g/m Kg m/min | m/min %
Shift 1
06:00:00, | 06245
06:50-39 03 6060 2 851 2002
06:54:00 03156_
07:25:38 07 6060 1 1650 3029
07:30:00, 07123 _
e o1 | 6060 6 231 3532
09:36:00, 03221
i 0g | 6060 | 2 732 3863
06:12 06 24
11:06:12, 451 _
12:10-54 02 6060 4 378 1524




NS Nitrogen Biyet Bazinda
Raporlar

Tam izlenebilirlik icin biyet bazinda raporlar

INFO BILLET
SELECT BILLET
N°65 J
AL TIME AL. TEMP.
AUTOM.
AL TEMP. AL. PRESSURE
EXTR. LENGTH BUTT-END RAM SPEED .
s 44 2 25 5 DIE NITROGEN

34.11617925
NITROGEN
0.01322838757

re oS Y 3

DISPLAY GRAPHICS‘ | TEMP. RECIPE |

NS Nitrogen Billet by Billet
Reports

Billet by billet reports for full traceability

PISTON SPEED

FULLER SPEED

= E
v‘_
4

EXTRUSION PRESSURE

PROFILE TEMPERATURE

25 ]

DISPLAY SETTINGS e
DIE ORDER :l;
BEH9044‘2 ‘:- NITROGEN FLOW % =]
ALLOY CASTING ol 'l-?\
6063 3
- STATISTICS -0 BILLET TEMPERATURE g
SAVE NOTES T4 u
. ?
BILLET WITH ALLARM, MAX, MIN
L SHOW ALL
202016 BILL WITH BILL WITH BILL. WITH BILLET WITH
DIE — powntive  Zd mMaxormin B ALARMS I ALLARM, MAX, MIN
80345-1 il a
-t
NUM. | MAX AN A MIN. A, MIN. BILL. IMIAX, DOWNT | EXTRUSI | EXTR. BILLET MNITR. START END
BIL. PULL. STAM PRESS. TEMP. TEMP. TEMP. BILLET IME OM TIME|LENGTH | LENGTH. | CONS. KG TEMP, TEMP. $
SPEED SPEED EXTR. EXTR. EXTR. TEMP.
| 1 0,00 | 502 191,00503,07 503,07 |450,37 | 467,00 91,62 31,28 585 | 0,00 475,00 | 504,69
2 |19,00 24,90 265,00466,15|553,24 | 473,00 | 480,00 103,82]174,27 37,02| 769 0,00 514,58 551,16
| 3 | 0,00 | 4,98 98,00 :430_.89_ 535,56 _477,00 477 00 43,68 146,52 37,01_ 763 2,18 | 513,72 | 505,63
5 |17,61| 4,72 263,00486,40| 546,87 | 463,00 | 463,00 158,49/37,02| 741 1,78 | 503,99 | 515,74
7 |1746] 4,76 [265,00475,35| 540,34 | 470,00 | 470,00 159,06 37,03| 741 | 2,00 498,78 521,64
8 _16,80_ 4,66 268,00 481,54_ 543,75 _470,00 | 470,00 161,00 37,01 | 745 0,88 _525,81 | 518,63
16 |16,66 | 4,78 |277,00/500,64| 534,78 | 443,00 | 449,00 |60,04 207,99 36,89| 744 | 1,70 |505,56 | 510,88
26 |16,88| 4,77 270,00 522,34 | 472,00 | 472,00 139,99]161,37 37,03| 735 2,50 | 495,25 521,64
43 |16,80| 4,71 266,00 533,04 | 469,00 | 469,00 10849161,06 37,02 734 2,27 |512,79 | 532,87
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NS Nitrogen Destek
Programi

Sistemin  hayata  ge¢mesiyle  birlikte
mlsterimize,  sistem tarafindan saglanan
faydalari en st dizeye ¢ikarmak icin destek
olur,  yasanabilecek  olasi  sorunlarda
kullanicilarimiza destek saglariz.

Destek programinin ana hedefleri sunlardir:

e Toplam dretimin en az 1/3 'ind sivi azot
ile ekstriide edin

e Kalip kanallarinin tasarimini destekleyin

*  Svi azot tiiketimini, sivi azot litresi basina
ortalama 12/15 kg aliiminyum olacak
sekilde dengede tutun

* (Cok o6zel ekstriizyon uygulamalari icin ézel
danismanlik

e FElde edilen sonuglari kontrol edin ve
dogrulayin

Sonug

Azot gazina oranla sivi azot ile 3 kat daha
fazla sogutma

* Ram hizinda artis

e Verimlilikte artis
 Uretim kapasitesinde artis
* Yizey kalitesinde artis

e Sirekliiyilestirme

* Hizliyatirnm getirisi

NS5 Nitrogen Support
Program

We  support the client after the
implementation of the system to maximize
the benefits granted by the system and
support the users over the altered issue that
may be experienced.

The main targets of the support program
are:

e Extrude at least 1/3 of the total
production with LIN

* Support the design of die channels

e Stabilize LIN consumption to an average
of 12/15 KGs of aluminium per liter of LIN

e Specific consultancy in case of very
particular extrusion runs

e Check and validate the results achieved

Conclusions

Liquid Nitrogen cools 3 times more than
gaseous Nitrogen

* Ram speed increased

* Productivity increased

* Production runs increased
e Surface quality increased
e Continuous improvement
* Quick ROI

net kimya

Bizim Onceligimiz sizin istekleriniz | Your wishes are our top priority
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