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ᶙ  

2. Introduction to FLOW -3D® 

1. Introduction to ›ᾂ ῳ╧ C&D  

3. FLOW-3D® Application - Die Casting  

4. FLOW-3D® Application - Other Casting  

5. FLOW-3D® Application - GMO 
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Introduction to  

›ᾂ ῳ╧C&D 

http://www.stikorea.co.kr/
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× Ἇᵛ╪ : 1997У 11√ 

× ⌐  

É Ἁ↕ᾋ ͑ ̬ ʷỢҼ →ᵚׇ╧₠ᾂḤᵖ BҼ 301  

É ḅ̭ Seattle 

× ‭ᶱ₂⁮ 

É FLOW -3D® ̭ ϼ ̎͒ Ḑ ┘ּקṏὝ 

É ̬Ɑ, ⁵┘  ̒ᴍ Ἇ  Ḑ ↑⁮ 

É ͑ Ɑṧ‎ Ἂ Ḑד  ˉḘ 

É ‭ Ḑ PDM ̒ᴍ ἲ ≈„ ̄ Ḙ 

× ⁴̬╩ᴌ̬Ἐ 

É 20ᶕ : ḓở 3╩, Ἂở 8╩ 

× Ἇ ⅔ד  ‭  

É Ҋ/͖ῳ■Ҽ , ҊᶘẈᾂ, ủἘ⸗ ͖ὢ∙, LG♆■, Ҋᵚ͖‭, KAIST,  KIST,  POSCO, ╩ּק

AMT,  ᾍ ♆͖, Ҽϳ̎‭ ӫ 

É ̭Ὕ■∙̎ở, ̭♆ᴌ̎ở, ủἘ˝Ἇ, Ҋ→˝Ἇ, GS̋ Ἇ, SK˝Ἇ, ӫ 

›ᾂ ῳ╧C&D ⁴  

http://www.stikorea.co.kr/
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× GM GMT 250 Lower Arm  Ἂ (GM) 

× GM Caliper דⱭ Ἂ (GM, ᵠҲ) 

× NF Sonata steering column ˉḘ (ϳ‗̎‭) 

× DMFC Delivery System ♅  Ἇ˾⁴̬(ủἘ♆■) 

× FLOW -3D Bubble ModelˉḘ(ủἘ♆■) 

× 7ἚҊ LCD↑ Spinless Coater╢ ЬּנἏ˾ᵎ ⌐  ┘ ̎♩ Ἂ(ủἘ♆■) 

× ♅ Ɑ sleeveד῾̃  ⁴̬ ( Ҋ■Ҽ ) 

× Fuel Tank ⁴ᴫד█Ἐ Ἂ ( Ҋ■Ҽ ) 

× Swirl  Flowʷ ᶜӢϼ ┘Ҽ◌› ḅ ѡ ₂ Ἂ( ♫ ) 

× ᶑṆҼ╖ ̃ᴋ  ̘ ◐ ᶜӢϼ ⁵┘Ҽ Ἂ ( ♫ ) 

× ̭ϼ Ҏ ⁭Ὕᴘ ᵏ : ἲ‗˃, Ҋ Ҏ, ӫ 90%╧ừ 

× ͖   

 

Consulting Ḑ ⁴̬↑⁮ᾏ♅ 

http://www.stikorea.co.kr/
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Introduction to FLOW-3DÇ 

http://www.stikorea.co.kr/
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FLOW-3DÇ Worldwide Network  
 

ÅJapan 

ÅKorea 

ÅTaiwan 

ÅChina 

ÅIndia 

ÅGermany 

ÅRussia 

ÅFinland 

ÅNorway 

ÅSpain  

ÅItaly 

ÅCanada 

ÅMidwestern 

U.S. 

http://www.stikorea.co.kr/
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FLOW-3DÇŝr L`hm @ookhb`shnm @qd`r 

Marine 

Inkjets 

MEMS 

Water & 

Environmental 

Eengineering 

Coating 

Metal Casting Aerospace 

Consumer Products 

The same solver for all applications!  

http://www.stikorea.co.kr/
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FLOW-3DÇ Applications Worldwide 

32%

12%
7%14%

11%

7%

5% 12%
Casting

Ink Jets

Coating

Hydraulics

MEMS

Aerospace

Manufacturing

Other

http://www.stikorea.co.kr/
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× ˉḘ ⁴  

É 1960УҊ ḅ̭ Los Alamos Lab›Ἁ ■┘ ᶑ ⁴̬ ᾋ□ 

É VOF method ᾋ (B.Nichols, C.W.Hirt)  

É 1980У Flow Science Ἇᵛ (C.W.Hirt)  

É 1985У Version 1.0 Release 

É ◐ Version 10.0.3 Release 

×  Ἐ 

É Ἒ˾  VOF, FAVOR method ˉḘ Ḑ ♅↑ 

É ■┘ ᶑ, ⁵♆ѽ, ╛̃╢ ♩ Ἐ╓ᴘ ᶕἘ 

É ͖ -  , ̃ -   interaction Ἂ ͖Ѩ √ 

FLOW-3DÇ ˉḘ ⁴  

http://www.stikorea.co.kr/
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× ̒Ὕᴘ, ˉὝᴘ ┘Ҽ  

× Ἠ ┘Ҽ  

× ↔Ҽ˾ ϼ╢ ┘Ҽ ừ  

× █■ ♅  

× ᶶֹו╢ Ợ 

× 2ừ ┘Ҽ  

× ῾ Ἐ ┘Ҽ 

× ᵖ ḓҼ  

× ■⁴Ҋᵃ, ˃♫Ҋᵃ  

× ⁵♆ѽ Ḑ ⁵♆Ҳ 

 

FLOW-3DÇ╢ ͖Ѩ 

× Ɑ̎Ḷ Ἂ ʷѨ (Allד Ɑṧ‎╢ ᶘӤד -in-One module) 

É ̃῾Ѹ╧ ᾂ  ,ⱭדⱭ, Semi-Solid, Thixo-Casting, Lost-foam, ∙ᾑדⱭ, ˼Ҽדᴌשׂ ,Ɑד῾♄ ,

ӫ ᶘӤ ̎Ḷ 

É ⁵╛ᴌ Ἂ Ḑ ̬Ɑ Ἂ ᴘ͋⁴ ן˾ 

É Ɑ Sleeve ┘Ҽד῾̃ Ἂ 

É ở Ἐ■שׂ ᵆ Ḑ ḅἘשּ ╢■שׂ :  ṥ ₆  

 

× ↑ ᴍ̒ וֹ  ┘Ҽ 

É ṏ₠ᴘ ┘Ҽ, ʷᾂ, ♥⸗ᾋ ♥⸗♫╢ █ Ḑ bubbling ӫ 

É ╪Ḗ ⁵♆ѽ 

 

http://www.stikorea.co.kr/
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× ■┘ ᶑ╖ ♩╢ ѡ ḟḶ 

× ʷ♩ : Void Pressure = Constant 

╧ᴚ♅ ḡ˼(1) : VOF (Volume of Fluid) 

0<F<1 (Surface Cell) 

F=0 (Void Cell) 

 F=1 (Fluid Cell) 

Pressure = constant 

(or PVg = constant) 

Method for the definition of free surface 

Č ẈỢ Ḑ Wave breakinĝ ╕ Ṑ◄  ■┘ ᶑ↔Ҽ ͖ὢ ѡ ḟḶ 

                : ̃♩ Eulerian ˳■ᵎ ở↑ ѡ VOF ḟḶ ╧↑ 

Č ♩  ῾ᴌ Ḑ ↔Ҽ ♅ ˼˾Ɑ˝╖ sharp interface(ừ╧ ˼˾ᶑ)›Ἁ ♅↑ 

                :  ṇ Ὕ ṧḶ ở↑ 

http://www.stikorea.co.kr/
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× FAVOR : Fractional Area/Volume Representation 

× ᾍἳ ̃ ♩  ̄ᶑ  (Direct CAD Interface) 

        ┘Ҽ Ḑ ⁵♆ѽ ˾Ợ╢ ♩ Ἐ ṏ 

 

╧ᴚ♅ ḡ˼(2) : FAVORÊ 

Quantities Stored 

  AFR - right  
  AFB - back 
  AFT - top 
  VF -  Heat Transfer Area 

VF =
open volume

volume of cell
AF =

open area

cell edge area
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× Integrated into conservation equations 

http://www.stikorea.co.kr/
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FLOW -3D®(FAVORTM ) vs. ├ᶑ ˳■ 

STL geometry (CT scan) 

FDM meshing FLOW-3D® meshing 

180,000 cells 180,000 cells 

http://www.stikorea.co.kr/
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FLOW -3D®(FAVORTM ) vs. ├ᶑ ˳■ 
FLOW-3D : FAVOR  ├ᶑ ˳■ 

t = 0.0 sec 

t = 0.5 sec 

t = 1.0 sec 

˾ѻᾌ ˳■› ╢  ṅᶑ̐ ׂשᾑṥ╢ 

ἳҲ ʷ ˪ ϫ ϳ. 

 

̐Ҳ  ┘Ҽ♄ › ╢
 ┘Ҽ ╧Ḙỵ 

♩  ̄ᶑ  ᾏ♫₫ Ҽ╪  ˷̐ ṥ♩  ̄ᶑ  ᾏ♫₫ ừ╧  ˷̐ 

http://www.stikorea.co.kr/
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  FLOW-3D
® : FAVOR

 

Direct CAD Interface 

ᾍἳ ̃ ♩  ̄ᶑ  

┘Ҽ/⁵♆ѽ ♩ Ἐ ṏ 

AreaTransferHeat

CellofVolume

VolumeOpen
VF=

AreaEdgeCell

AreaOpen
AF=

FAVORTM  

VF

AFT

H
ea

t T
ra

ns
fe

r A
re

a

A
F

R

AFB

FLOW -3D®(FAVORTM ) vs. ├ᶑ ˳■ 

http://www.stikorea.co.kr/
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FLOW -3D®  vs.├ᶑ ˳■ ˷̐ Ẉ̧ 

  

FDM S/W Actual casting FLOW-3D® 

http://www.stikorea.co.kr/


♆ᶴ‾ּקѮ„͋ᴶ  ›ᾂ ῳ╧C&D                                                                                      17                                                                                                                    www.stikorea.co.kr 

FLOW -3D®  vs.├ᶑ ˳■ ˷̐ Ẉ̧ 

FDM S/W Actual casting FLOW-3D® 

http://www.stikorea.co.kr/
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FLOW -3D® vs.├ᶑ ˳■ Ẉ̧ 

■┘ ᶑ ♩  VOF ở↑ (ṥӢש↔ ↑ ᶑ) ѻὠ Ӆ VOF (ởʸ ᾌ ↑ ᶑ) 

⁵ ♆ ѽ Heat Transfer, Conduction, ӫ ̄ᶑṥ ⁵♆ѽ ᶑ♅ ּצʷ 

ừ Ṇ   ừ, ̃ ừ Ҽᾋ Ὕ  ʷѨ ( ừ ăĄ̃ừ) ṇҲ Ὕ  (̃ừ,  ừ Ҽᾋ Ὕ  ṩʷѨ) 

┘Ҽ ừ ♩  ̄ᶑ ╓ᴘ ♩ừ♅╩ ┘Ҽ ˾Ợ ˾ѻᾌ ừ› Ӹᵍ ┘Ҽ♄  ʷצּ 

˳ ■ Ὕ Ὕᾒᵠˉ ~ ὝḢᵠˉ ὝḢᵠˉ ~ Ὕ ᵠˉ (˾ѻᾌ › ╩  (ʷצּ 

ḟ ♩ ᾌ ѻὠ  ♆₠ ѡ‮  ┘ ⁮  ḟ♩ᾌ ˳■Ὕ ּצʷᴘ ̎Ḷṇ ѻὠ Ӆ Ὕᾌ ˾Ợ 

Version-Up У 2  ╧ừ ở↑■› ḡ  - 

ở↑ ˼ GUI( ͒■), Editing mode(Ὗᴍ■)ׂש Ἅ  GUI( ͒■) Ḑ ♆↑ ᴘ͋ן› Ӹᵍ ↑╧ . 

͖Ѩ ᶘӤ דⱭ̎Ḷ, ׂש■Ἐ , Sleeve, ╪Ḗ ┘Ҽ ,ӫ ᶘӟṇ ♩  ṧ‎ᵠ Ἂ שּ

̬      ṧ FLOW-3D ּרʸ˳■ ᴘ͋ן 

License Floating (Network╢ „џ ›Ἁϫ □Ҽ) Node lock ( ♩ › ̃♩) 

http://www.stikorea.co.kr/
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ἵὲ↔ ở↑Ḷ : Pre processing 

Text Mode (Ὗᴍ■) 

  - █ᴌ ╪ ּר♥ Ὕ♩› ╢  ᾍἳ  Ἂ 

  - case studyᾋ batch mode (ὠ ♅ ᾏ ) ʷѨ 

  - ͖Ⱳ █ᴌ ╪ Ṑởᵎ  ᾍἳ  Ἂ 

GUI Mode ( ṏ■) 

  - ἵὲ↔ █ᴌ ᾋᾂ  Ḑ ᶶἘ DB 

  - ừ Ḑ Ɑ˝╖ ṏᶑἉ █ᴌ■ᴫ □Ἐ 

  - ■Ҽ╓ᴘ ⅔  option Ἅ  

http://www.stikorea.co.kr/
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ἵὲ↔ ở↑Ḷ : Meshing (Multi Block)  

× Multi Block : ⅔  ₂⁮ᵠ╖ Ἂ ⁭  ■∙̐ ˾Ợᾋʹ╖ ל╧ѡ ͖ὢ 

Mold  

Insert  

Plunger  
Ҋ͖ῳ■Ҽ  Al Engine Block Ἂởᴔ 

˳■ṧ  ởᴔ 

http://www.stikorea.co.kr/
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× Mentor Tip : FLOW -3Dʷ ּקѨ♅╓ᴘ ừ  Ḑ Ɑ˝╖ ѻ ⁭ ᶴ♫♣ Ḑ Ҋ  ♫ᾋ 

× Numerical option (time step, algorism, ӫ)╖ ■Ҽ╓ᴘ Ἅ ̃ Ɑ♇ ᶏ ♅╢ ừ ᴘ Ἂ 

× Solver╢ ♩ừ♅ ּש  ⁭ṥ ᶘѮ ᵝ : ּרש, ↔Ҽ/Ϯᵃ›Ћּק, time -step, ӫ╓ᴘṥ  Ὕ ♅ ῶ♩Ἐ ˡ  

× Ἂׂשּ ש Ӆ ṥṧּ͢ק╢ Ἂ ˷̐ ╩ Ḑ ˾Ợ ׂש █ᴌ Ɑ˝ Ṇ˼╖   restart ͖Ѩ ♫̎ 

ἵὲ↔ ở↑Ḷ : Intelligent Solver 

http://www.stikorea.co.kr/


♆ᶴ‾ּקѮ„͋ᴶ  ›ᾂ ῳ╧C&D                                                                                      22                                                                                                                    www.stikorea.co.kr 

ἵὲ↔ ở↑Ḷ : Post processing 

× 2D, 3D ͋ ᵚ ᴌ 

× כ͋  Ḑ Ҽ₂ừ ᴌ 

× Textᴘ Ἂ ˷̐ Ҳ  

×  Post Processing ♆↑ ᴘ͋̐ן  

 

http://www.stikorea.co.kr/
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× Manual : on -line, off -line  

× Dw`lokdr+ ŜGnv cn H lncdk>ŝ 

× ṧ‎ṇ ₆♫ (̃῾, ♄῾, ˼Ҽ ӫ) 

ἵὲ↔ ở↑Ḷ : Manual/Help/Tutorial  

× Ҽ₂ừ Tutorial  

× ♆ , ╧ᶆ╪, ḟᶴ ּק∙ 

× ˉḘ › Ҋ  consulting  

http://www.stikorea.co.kr/
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×  № ‭  

É GM, Ford, Fiat, Renault, Honda, Toyota, Hitachi, Volvo, VAW  Aluminum  AG, ALCAN(Aluminum  

Canada), Alcoa Technical Center, Alumax, Buhler AG, Achen(Institut  fur  Verfahrens Technik) ӫ Ἒ

˾ 600⁭ ‭   

×  ̭ϼ ‭  ( ᵭ) 

É Ҋ-͖ῳ■Ҽ  ϳ‗⁴̬ἲ, ҊᶘẈᾂ, ┘Ἐ͖‭, ᵠҲ, Ҋᵚ͖‭, →ᾍ♩̎, Ҽϳ̎‭, ╩ּקAMT,  

KIST,  POSCO, ἚῳḺᾂ , ủἘ⸗ ͖ὢ∙, LG♆■, LGỵỢ͖ὢ∙, ủ‗ở, ┘Ἐ͖‭, ̭ᴘᾂ

€ᾂ ӫ 

É Ἁ↕Ҋ, ṥỢҊ, ṥ˼Ҋ, ╩ Ҋ, ‗Ҋ, Ἐ͉̒Ҋ, ̎Ҋ, ̭ḇҊ, ⁴ἚҊ, ṦҊ, ̃ᴋҊ, ˼ṦҊ, 

ҊṩҊ, ˃∙Ҋ, ἉҊ, Ҽ╢̐ Ҋ, KAIST,  ̭͖ὢ̧├Ҋ ӫ  

×  ̭ϼ ‭  (↑⁮) 

É Ҋ-͖ῳ■Ҽ  ϳ‗⁴̬ἲ, ͖ῳ■Ҽ , ҊᶘẈᾂ, Ҋ→■Ҽ , →ᾍ♩̎, Ҋᵚ͖‭, ᵠҲ, ᾍ ♆

͖, ◐₂ἶᴱ , ╧Ὕ͑ἳ, Ҽ‗Ѹ╧ ᾂ , ₂Ѹ╧ ᾂ , NEDEC, KIST,  POSCO, ⱭἍϼ , ӫ 

É ủἘ⸗ ͖ὢ∙, ủἘ♆■, LG♆■, LGỵỢ͖ὢ∙, ̃╧  ӫ 

É ̭♆ᴌ̎ở, ∙■ᴌ⁴̬ἲ, ᵠҲ͖˾, Ҋׂ‭, Ҋ→˝Ἇ, ᾂ̎ש ˉḘ ӫ 

FLOW -3D® User List (Casting) 

http://www.stikorea.co.kr/
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FLOW-3DÇ Application  
Die Casting  

http://www.stikorea.co.kr/


♆ᶴ‾ּקѮ„͋ᴶ  ›ᾂ ῳ╧C&D                                                                                      26                                                                                                                    www.stikorea.co.kr 

× Ɑ̎♩ : Surface Defect Tracking (Ợד῾̃ ᶶ ṧ ) 

É Ợἲ₫ Ḗ╛ ⁭ Ợ ᶶ╧ Ἐӄѡ ṥṧ : Ἂ╖ ⁭ ₆  ʷѨ 

É ♫ ╢ ᶑ˷  Ḑ ṩר╢ ∙╩ Ἂ╖ ᾏᾋ ⁭ ˉἍῶ ♫ᾋ ( ṩרᵆ ʾἲ ̐ ) 

 

High Pressure Die Casting : T/M Case  

http://www.stikorea.co.kr/
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× Die Cycling : ⁴ἳ♅╩ דⱭᾋ╢ ͑ ₠Ҳᵎ ˾Ợ ⁭ Єʸׇ╩ Ἇ˾ Ḑ Ὕ  ₆  

Hot Spot 

NADCA, USA 

High Pressure Die Casting : Die Cycling  

http://www.stikorea.co.kr/
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× Ɑ̎♩ : Overflow Ἇד῾̃ ⁭ ♫ ϼ Ợ ᶶ ♫˛ 

× Mg alloy╖ ở↑  Steering Wheel Core : Overflowᵎ Ἇ ⁭ Ợ ᶶ ♫˛ 

× Gate›Ἁ╢ ͉ӫ ⌐ ṧḡᵎר┘   Ѹ‗ ˪ ừ╖ Ṇ ᾋ ᶏ Ἂ ᾏᾋ 

× Overflow╢ ♅  Ἇ  ⌐ ᵎ Ἂ╖ ⁭ Ѹ‗ ˪ ᾏᾋ  

 

High Pressure Die Casting : Mg alloy  

http://www.stikorea.co.kr/
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× ↑Ɑ̎♩ : Mg alloyᵎ ởד῾̃  Notebook case   דⱭ 

É ↑ ╢ ♆̐ ⁮ᵃᴘ ╩  ˷  ̒  : Ἂ╖ ⁭ ∙╩ ͈ᶕ 

É ͉ ӋΓ 0.9mm♩Ҳ╢ ᵭ→ –╕ ♫ ╓ᴘ ├ᶑ  ˳■ᵎ ở↑ ѡ ᴘ͋ן(MAGMA ӫ)╢ 

Ἂ˷̐₫ Ẉ̧ ₁╓ϫ FLOW -3D›Ἁ ⌐₫ ˆ╕ ┘Ҽ‗ừ̐ Ḙỵṥ⌐ᵎ ♩  ₆ . 

High Pressure Die Casting : Mg alloy  

http://www.stikorea.co.kr/
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High Pressure Die Casting : Mg alloy  

http://www.stikorea.co.kr/
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×  ừ›Ἁ ˪╧ ╢ ⌐ › Ӹᵍ ּש ‗ừ Ḑ defect╢ ṧ  Ẉ̧ 

High Pressure Die Casting : Defect tracking  

http://www.stikorea.co.kr/
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High Pressure Die Casting : Temperature  

http://www.stikorea.co.kr/
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High Pressure Die Casting : Engine Block  

♄ἳ-̃ἳ 2ѻ ּש ʷṆἳҲ ּש 

͖ῳ■Ҽ  

http://www.stikorea.co.kr/
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Buhler, Germany 

Verification : Semi -Solid (Buhler)  

http://www.stikorea.co.kr/
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×  Comparison of Benchmarking Results 

 - Simulation on the initial cavity design of USGA plate : Same input conditions for each program 

Verification : Bench mark test  
by Liquid Metal 

FLOW-3D® Actual casting FLOW-3D® Actual casting 

http://www.stikorea.co.kr/
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× ̃ἳ ᶆׇᴘ ᾏ♫ ↑ ừ╖ ₂‗ שּ ╢ ̃, FLOW 3Dᴘ Ἂ, Ẉ̧ ⁭ ♩ Ἐ ˡּצ 

t = 18ms 

t = 34ms 

ᾏ   Model 1 Model 2 Model 3 

KIST, Korea 

Verification : Experiment (KIST)  

http://www.stikorea.co.kr/
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Verification : Real Time X -ray 
By Ohio State University t = 0.16 sec t = 0.24 sec t = 0.32 sec 

× Real Time X-rayᴘ ᾏ♫ ↑ ừ╖ ₂‗ שּ ╢ ̃, FLOW-3Dᴘ Ἂ, Ẉ̧ ⁭ ♩ Ἐ ˡּצ 

http://www.stikorea.co.kr/
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ALCAN, USA 

Verification : Cover (ALCAN)  

http://www.stikorea.co.kr/
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Werkzeugbau Schaufler GmbH & Co., Germany 

Verification : Al Engine Block (Benz)  

http://www.stikorea.co.kr/
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× Ѹ‗  ḟῶ╢ Ἂ╖ ᾏᾋ ⁭ ♅♇  ⌐  Ἅ♩ Ḑ ˉἍ 

× ẓᵍ ᾋ╪› Ѹ‗  ⁴̬₫ ṧἊ╖  ♫ ṥ╢ ˷  ἲ  ʷѨ 

 

Runner & Overflow  
By ARMCAN 

Gate ừ Ṇ  Overflow 

Product 

1 

2 

3 

Overflow Ἇ    

http://www.stikorea.co.kr/
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Low Pressure Die Casting  

× For the  reduction  of  mold  weight  and cycle time,  the  mold  diet  was tried . 

× Temperature  and defect  prediction  for  the  mold  development  

   

http://www.stikorea.co.kr/
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Liquid Forging Wheel  

× Al wheel╢ ͖  Ḑ Ợ ᶶ Ḙỵ ∙╩╖ ṧἊ ⁭ Ҋ╛ḟῶ Ҳ . 

͖ῶ ˉἍῶ 

http://www.stikorea.co.kr/
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× ᾅᵖẁ╢ ♅Ɑ˝ Ҳ ╖ ⁭ ͖  █ ḟּק 

× ╪Ḗ 2ѻ ּשᾋ›Ҳ ᾅᵖẁ Ḑ װЋ╢ ͖  ἲ ᵎ ⌐  Ɑ˝ ♫̎ 

ᾏ  

Ἂ 

Verification : Sleeve  
Ҋ■Ҽ  

http://www.stikorea.co.kr/
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Simulation of a HPDC process  

http://www.stikorea.co.kr/
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Air Entrainment  

entrained air defect tracking model 

porosity in an aluminum die casting 

× As with the defect tracking model, look for ñhot spotsò of the air volume fraction  

       ï highly localized peaks in concentration. 

http://www.stikorea.co.kr/
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FLOW-3DÇ Application  
Other Casting  

http://www.stikorea.co.kr/
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Gravity Casting  

  

L6 Engine Block (Sand Casting) 

avi 

http://www.stikorea.co.kr/
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Gravity Casting  

avi 

http://www.stikorea.co.kr/
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Gravity Casting  

Housing Sand Casting  

http://www.stikorea.co.kr/
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Gravity Casting  

  

<Temperature> <Inclusion> 

Engine Block  

avi 

http://www.stikorea.co.kr/
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Movement of Ladle  

  

Simulation of the filling process  

Å Contents:  
 

Ĕ  filling process as a result  

 of ladle movement     
 (gravity casting)  

Ladle  

avi 

http://www.stikorea.co.kr/
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× ˼ҼדⱭ : ד ╖ ͖↕⁭ ↑ █ד ╖   ᶶ╖ ᵠӢѡ ḟḶד ⁭

× Ἂᾋ ♆› ╩  ̐ᵎ ♩  ̃ᴋ ⁭ Ἂ 

By Gemini Inc.(USA) 

Leak out of vent Incomplete filling 

Area of porosity 

Initial position 

Final position 

Rotation : 60o 

Tilt Casting  

http://www.stikorea.co.kr/
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Tilt Casting  

  

Cylinder Head 

avi avi 

http://www.stikorea.co.kr/
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Centrifugal Casting  

  

http://www.stikorea.co.kr/
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Verification : Real Time X -ray 

× Filter      Real Time X-ray      

By University of Birmingham  

Filter 

avi 

avi 

http://www.stikorea.co.kr/
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Verification : Real Time X -ray 
By University of Birmingham  

http://www.stikorea.co.kr/
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Segregation Parameters  
×  ( )    

× The molecular diffusion coefficient is critical  to segregation simulation in this alloy. 

× The initial  Nb concentration will  also influence the final  results. 

× Ramping the Nb concentration may simulate segregation in the crucible and produce the best results. 

By Los Alamos Lab. 

Nb% - 6.0 

diff = 5e-9 kg/m-s 

Nb% - 6.0 

diff = 5e-5 kg/m-s 
Nb% - 6.25 

diff = 5e-5 kg/m-s 

5.5 % 

5.75 % 

6.0 % 

6.25 % 

6.50 % 

http://www.stikorea.co.kr/
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Head Quenching : Thermal Stress  

http://www.stikorea.co.kr/
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Quenching : Thermal Stress (residual stress)  

Quenching 

Temperature Thermal Stress Analysis 

(ABAQUS) 

http://www.stikorea.co.kr/
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Micro -porosity in a A380 high-pressure die casting 

diesel engine part. 

Example below courtesy 

Albany-Chicago 

Micro -porosity model  

http://www.stikorea.co.kr/
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Ceramic Foam Filter  
Filters in FLOW-3D are described with the porous medium model. 

A filter is represented by a porous geometry component. 

Each porous component is characterized by several parameters describin

g flow losses and heat transfer. 

Filtration of inclusions is not included in the model. 

location  

of filters 

http://www.stikorea.co.kr/

