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Ozet

Bu ¢alisma, alliminyum alcak basing dokiim ve kokil dokiim proseslerinde kullanilan kum maca
kaliplarinda ortava ¢ikan asinma, yvapigma ve 6lciisel hassasiyet problemlerine yonelik yenilikci bir
coztim sunmaktadir: Geleneksel ¢elik kum maca kaliplarinda, kumun kalip yiizevine dolumu sirasinda
olusan asmmalar kalip omriinii kisaltmakta, iivetim verimliligini diisiirmekte ve élgiisel sapmalara
neden olmaktadir. Mevcut bakim ve tadilat yontemleri ise bu problemleri kalict olarak ortadan
kaldiramamakta ve iivetim siirekliligini olumsuz etkilemektedir.

Bu ¢alismada, ¢elik kum maca kalplarimn asinmaya maruz kalan kritik bélgelerinde ozel olarak
tasarlanmis teflon bilegsenlerin kullanimi onerilmektedir. Teflon malzemelerin kalip yiizeyine entegre
edilmesiyle, kum akisi sirasinda olusan siirtiinme ve yapisma etkileri onemli dlgiide azaltilmakta;
baylece kalip yiizeyinde meydana gelen deformasyonlar minimize edilmektedir. Bu yaklasim, kum
maca iiretiminde olgiisel dogrulugun korunmasini saglarken, iiretim tekrar edilebilirligini ve proses
stabilitesini artirmaktadir:

Arastirilan teflon bilesenler, dzellikle kum piiskiirtme siirecinde yiiksek asimdirict etkive maruz kalan
temas yiizeylerine konumlandinlmisttr. Bu sayede kalip 6mrii uzatilmakta, bakim ihtiyact ve iiretim
duruslart azaltiimakta, aym zamanda iiretim kalitesi siivdiirtilebiliv bir sekilde iyilestirilmektedir.

Bu ¢aligma, yalmizea alternatif bir malzeme kullanimini degil, ayni zamanda kalip tasarimima entegre
edilen fonksiyonel bir iyilestirme yaklagimini ortava koymaktadir. Bu yoniiyle, kalip performansi,
tiretim verimliligi ve proses giivenilirligi tizerinde dogrudan etkili biitiinciil bir ¢oziim sunmaktadir.

Sonug olarak, gelistirilen teflon destekli kum maca kalp sistemi, dokiim endiistrisinde maliyetlerin
azaltilmasi, kalite siirekliliginin saglanmasi ve stirdiiriilebilir iiretim hedeflerine katki sunan yenilik¢i
bir uygulama olarak degerlendirilmektedir.
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Application of PTFE in Sand Core Molds

Abstract

This study presents an innovative solution to address wear, adhesion, and dimensional accuracy
problems encountered in sand core molds used in low-pressure aluminum casting and gravity die
casting processes. In conventional steel sand core molds, wear occurring during the filling of sand into
the mold surface shortens mold life, reduces production efficiency, and leads to dimensional
deviations. Existing maintenance and repair methods fail to permanently eliminate these issues,
thereby negatively affecting production continuity.

In this study, the use of specially designed polytetrafluoroethylene (PTFE, Teflon) components is
proposed for the critical regions of steel sand core molds that are exposed to wear. By integrating
PTFE materials into mold surfaces, friction and adhesion effects occurring during sand flow are
significantly reduced, thereby minimizing surface deformation. This approach ensures the
preservation of dimensional accuracy in sand core production while improving production
repeatability and process stability.

The investigated PTFE components are strategically positioned at contact surfaces exposed to high
abrasive effects, particularly during the sand injection process. As a result, mold life is extended,
maintenance requirements and production downtime are reduced, and overall production quality is
sustainably improved.

This study not only introduces an alternative material application but also presents a functional
improvement approach integrated into mold design. In this respect, it offers a comprehensive solution
that directly enhances mold performance, production efficiency, and process reliability.

In conclusion, the developed PTFE-supported sand core mold system is considered an innovative
approach that contributes to cost reduction, quality consistency, and sustainable manufacturing goals
in the casting industry.
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