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Alttan Akitmali Dékum Uygulamalarinda Akis Kontroliintin Su
Modeli Kullanilarak Arastirilmasi
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1. Problem

‘_.-'

Hergun, stoper ve noziillerin refrakter sistemlerinden kaynakli, degisik akis
parametrelerinin sebep oldugu problemlerle kargilagmaktayiz.

1. Problem
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Refrakter kisimlar Gzerinde curuf birikmeleri
ve asinmalar




1. Problem
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1. TUrbulans problemi

v
» Dokim esnasinda (Sfero dokumlerde) curuf birikmesi veya (Gri dokimlerde)
asinmalara bagli trbulanslar olusmaktadir.

 Asagidaki sebeblere bagli olarak TUrbulans
kaliteyi etkilemektedir;
hava/curuf emmeleri
duzensiz asllama
azalan metal verimi

Turbulent




1. Yuksek erozyon dokum kontrolu Uzerinde asiri basing olugsmasina sebep

olur
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Minimum Pressure -
ADVENT- Stopper Nose
Steep Pressure
Gradients Reduced Pressure
=>high pressure Gradients
fluctuations =>reduced stopper
polential vibrations
=>Possible steel =>increased reguiation
penetration stability
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VAPEX celik dokiimhaneleri igin ¢apraz-delik noziiller
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= Demir ve gelik dokiimhanelerinde VAPEX gapraz-delik noziil
uygulamalarisi konvansiyonel noziil uygulamalarina gére énemli
avantajlar saglamaktadir.

Konvansiyonel Capraz delik geometrili
noziilden dékim akis noziilden dékim akigi
goriniimii goriniimii
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2. Calisma

* Degisik geometrilerdeki stoper
ve nozillerin degisik akis
gortnumleri Uzerindeki
etkilerinin arastiriimasi (dizgun
veya turbulanslr)




2. Akis Videosu
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Picture 5 : TurbAngle
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2. Turbulans Analiz Yazilmi

2. Su Modeli

» GIFA 2015 de sunulan FOSECO
adina arastirmalarda kullanilan
su modeli

* Degisik geometrideki urunleri
kullanarak yapilan arastirmalar




2. Hedefler

v
* 4 degisik stoper * 4 degisik nozul

= Yuvarlak E = Yuvarlak ﬁ

= Sivri E = Caprazdelik

= Coklu acil E = Yildiz n

= diz E = Helix g

2. Yapilacak isler
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+ 3-D baski sistemi kullanilarak stoper ve noziillerin yapiimasi
* Deneme plani
* Yazihm glncellemesi




2. Yuvarlak stoper
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* Butun stoperler 650 mm
Al A
T ¥ boyunda 1 derece aglli ve
© 0zgun D capli
) y » Parametre:

“ = DiaD =106 mm
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2. Stoper ayari

A%
» Kapsam;

= M20 x 1000 mm dis agiimis mil

= M20 somun

= 3 x stoper borusu

= [cten dis acilmis kafa kesidi
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2. stoper ayari

SORFOT

‘_.-'

* BUtun nozullerde bulunan
3 parametreler agagidaki gibidirler:
J—’x = Radius R =50 mm

VA = Yikseklik H = 200 mm
% - Teget
a=28mm
= Teget
b =27 mm
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2. nozul dizenegi
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* Asagidakilerden olusuyor:
= tasiyicl
= Esas nozll
= Sizdirmazlik contasi
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2. nozul dizenegi

real
(gedruckt) verschlissen
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2. nozul dizenegi

0000

2. nozul dizenegi
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« Sistemin kolay degisimi
mumkin
* Avantajli maliyet

» Sonraki denemelerde de
kullanilabilir (robust)
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3. Deneme Plani — model Gzerindeki arastirmalar

Stopfen

Kontaktflachen
Ausguss

3. Stoper ve nozil geometries

round (D) pencil (D,R,W) round (D) cross (D,R,a)
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multiradius (D,R,d) stamp (D,H,R1,R2) star (D RW, n) helix (h b,W. n)
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3. Deneme plan detaylari

N - O o
stopper Round (106)  pencil Round Pencil round (106) pencil round (106) pencil
(106;20;80) (106) (106;20;80) (106;20;80) (106;20;80)
nozzle Rund cross star round helix star cross helix
(40) (40;5;10) (40; (40) (40;3;5,90;12)  (40; (40;5;10) (40;3;5;90;12)
12,5;1506) 12,5;150;6)

e o i i i

Stopper multirad stamp multirad stamp Multirad stamp multirad stamp
(106;50;37,8)  (80;50;10;5) (106;50;37,8)  (80;50;10;5) (106;50,3;7,8  (80;50;10;5) (106;50;37,8)  (80;50;10;5)
nozzle round cross star round helix star cross helix
(40) (40;5;10) (40; (40) (40;3;5;90;12)  (40; (40;5;10) (40;3;5;90;12)
12,5;150;6) 12,5,150;6)
SORFST

SONUCLAR

r~
O

SORFOT

14



4. Sonuclar > laminarite indeksi — yuvarlak stoper — YENI (!!)
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Investigations of a round stopper with the following nozzle geometry

round cross star helix

distance in mm
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4. Sonugclar > laminarite indeksi
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Laminary index for round stopper

geometries
100
80 -
60 - = Rund
40 - = Kreuz
20 - » Stern
= Helix
0 -

distance in mm
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4. Sonuglar > yuvarlak nozdl

Yuvarlak nozul geometrili nozil kullanildiginda goérilen ,Semsiye” tipi akis

4. Sonuglar > helix nozul

Helix geometrili nozul kullanildiginda ,en kugik semsiye® akis gériunimi
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4. Sonuglar > helix nozill

Helix geometrili nozul kullanildiginda olugan ,dénme etkisi“ gérinimu

4. Sonuglar > ¢apraz ve yildiz dizaylar

Capraz veya yildiz dizayn nozul kullanildiginda ¢ok daha az tlrbilans
olusmasi

Semsiye etkisi yok
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4. Sonugclar dzet

 Laminary index’in yuksek olmasi > akis karakterinin daha iyi
olmasi

* Degisik dizaynli nozul kullanildiginda ciddi anlamda etki olmasi
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4. Sonugclar dzet

Yuvarlak nozil geometrisi kullanildiginda semsiye tipi akis
olusmasi

Helix dizayn nozul kullanildiginda Donme etkisi (pozitiv)
Capraz veya yildiz kesitli nozul kullanildiginda toplu akis

Azalmis alandan dolayi ¢apraz veya yildiz nozil kullanildiginda
en az akis kapasitesi olmasi
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5. GorUgler
\Y
* Stoper ve Nozul geometrileri Uzerinde su
modeli kullanilarak arastirmalara devam

edilmesi

* Musterilerin intiyaglarina gore uygun
refrakter bilesimleri ve geometrilerin
endustriyel olarak temin edilmesi

5. Gorusler
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5. GorUgler

ADVENT Ripple Stopper

The ADVENT Step
Ripple Stopper
= _‘__» 1e e —— {
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Far iImpeaning Stopper Bow reguiaton and reduang nen-matalic iIndusion
deposbon, ADVENT has deveicped a Ripple Stopper nose profile Tt has proven
10 be sucoesshe in several aleel plants

Entrance Step: @- af the ertrance prevents depostion by locally akerng the How
nd chiangng the feadng angks

Rppkes. O locatad dowrstream of the reguishon area, they prevent the formabon
of largs scake eadas that may efect flow slabily in T moukd
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5. Gorusler

termal sok etkisini 6nlemek igin sirke sisesi dizayni
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5. Gorusler

belirli uygulamalar icin belirli karigimlar !!

mix type caracterisation application speciality/comment
STOPPERS IRON
TS 704 standard stopper mix grey + ductile iron standard quality
foundries
TS 1101 better erosion ductile iron foundries contains SiC
properties
TS 1196 better thermal shock when no preheating contains fused Siica
properties
1S 691 development pour box, highes fused silica and C
large castings content
TS 101 OS stopper mix grey + ductile iron VISO
foundries
75337 older stopper mix stoppers/subentry some applications in
shrounds foundry
. ) |
TS2901 (M51) ISO Universal Mix day graphite products muitusage mix
1S1077 ductie iron stopper mix ductile won, high output | new development
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