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YŀȅƴŀƪƭŀǊΥ 5ŜǊǎ bƻǘƭŀǊƤ

ÁtǊƻŦΦ 5ǊΦ !ƘƳŜǘ !Ǌŀƴ 5ŜǊǎ bƻǘƭŀǊƤ -LǒƤƪ «ƴƛǾŜǊǎƛǘŜǎƛ aǸƘŜƴŘƛǎƭƛƪ CŀƪǸƭǘŜǎƛ 

Áhttp:// www2.isikun.edu.tr/personel/ahmet.aran/dersnotlari.htm

Á5ƻœΦ 5ǊΦ ¢ǳǊƎǳǘ DǸƭƳŜȊ TƳŀƭ ¦ǎǳƭƭŜǊƛ 5ŜǊǎ bƻǘƭŀǊƤ -T¢« Makina CŀƪǸƭǘŜǎƛ

Áhttps:// web.itu.edu.tr/gulmezt/IMAL%20USULLERI.html

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ aa!Yмрр ς¢9a9[ Ta![!¢ T [9a[9wT



5ŜǊǎ TœŜǊƛƐƛ

ÅTemel Malzeme Bilgisi

Å5ǀƪǸƳ ¢ŜƪƴƻƭƻƧƛǎƛ κ YŀǘƤƭŀǒǘƤǊƳŀ ¸ǀƴǘŜƳƭŜǊƛ

Å¢ŀƭŀǒƭƤ  Ŝƪƛƭ ±ŜǊƳŜ κ ¢ŀƭŀǒ YŀƭŘƤǊƳŀ ¸ǀƴǘŜƳƭŜǊƛ

Åtƭŀǎǘƛƪ  Ŝƪƛƭ ±ŜǊƳŜ κ YŀƭƤŎƤ 5ŜŦƻǊƳŀǎȅƻƴ ¸ǀƴǘŜƳƭŜǊƛ

ÅYŀȅƴŀƪ ¢ŜƪƴƛƐƛ κ .ƛǊƭŜǒǘƛǊƳŜ ¸ǀƴǘŜƳƭŜǊƛ

Å!Ǌŀ {ƤƴŀǾ

Å9ƪƭŜƳŜƭƛ TƳŀƭŀǘ ¸ǀƴǘŜƳƭŜǊƛ

ÅKompozitaŀƭȊŜƳŜƭŜǊƛƴ TƳŀƭŀǘƤ
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TƳŀƭ ¦ǎǳƭƭŜǊƛ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ aa!Yмрр ς¢9a9[ Ta![!¢ T [9a[9wT

5ǀƪǸƳ κ YŀǘƤƭŀǒǘƤǊƳŀ¢ŀƭŀǒƭƤ Ŝƪƛƭ ±ŜǊƳŜPlastik Ŝƪƛƭ ±ŜǊƳŜ.ƛǊƭŜǒǘƛǊƳŜ

5ŜƳƛǊ 9ǎŀǎƭƤTorna {ŜǊōŜǎǘ 5ǀǾƳŜ ǾŜ .ŀǎƳŀYŀȅƴŀƪ ¢ŜƪƴƛƐƛ

5ŜƳƛǊ 9ǎŀǎƭƤ hƭƳŀȅŀƴFreze YŀƭƤǇǘŀ 5ǀǾƳŜ ǾŜ .ŀǎƳŀ* TIG, MIG, Laser

Matkap 9ƪǎǘǊǸȊȅƻƴ * Elektrik ark

YǳƳ YŀƭƤōŀ ¢ŀǒƭŀƳŀ Haddeleme * GazŀƭǘƤΣ ǘƻȊ ŀƭǘƤ

{ǸǊŜƪƭƛ YŀƭƤōŀVargel / Planya ¢Ŝƭ 4ŜƪƳŜ * Oksi-asetilen

.ŀǎƤƴœƭƤ Rayba hǾŀƭŀƳŀ όǾƛŘŀ Řƛǒƛ ŀœƳŀύ* {ǸǊǘǸƴƳŜΣ ultrasonik

{ŀƴǘǊƛŦǸƧ .Ǌƻǒ .ǸƪƳŜΣ ƪƤǾƤǊƳŀPuntalama

Plastik Enjeksiyon Lazerve Su Jeti ile kesme Presleme Lehimleme

{ƛƭƛƪƻƴ YŀƭƤǇƭŀƳŀ9ƐŜƭŜƳŜ κ ½ƤƳǇŀǊŀƭŀƳŀ tŜǊœƛƴƭŜƳŜ

¸ŀǇƤǒǘƤǊƳŀ

mȊŜƭ ¸ǀƴǘŜƳƭŜǊΥEDM ςElektroErozyon KompozitTƳŀƭŀǘ Sinterleme



5ǀƪǸƳ κ YŀǘƤƭŀǒǘƤǊƳŀ
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aŜǘŀƭ aŀƭȊŜƳŜȅŜ DǀǊŜYŀƭƤǇ ¢ƛǇƛƴŜ DǀǊŜ¸ǀƴǘŜƳŜ DǀǊŜMetal5ƤǒƤ aŀƭȊŜƳŜƭŜǊ

Å5ǀƪƳŜ 5ŜƳƛǊüYǳƳ YŀƭƤōŀ5ǀƪǸƳ ×{ŀƴǘǊƛŦǸƧ ό{ŀǾǳǊƳŀύÇ Plastik Enjeksiyon

Å4Ŝƭƛƪ5ǀƪǸƳ ü{ǸǊŜƪƭƛ YŀƭƤōŀ 5ǀƪǸƳ×.ŀǎƤƴœƭƤ Ç{ƛƭƛƪƻƴ YŀƭƤǇ

Å Temper5ǀƪǸƳ V Kokil (Metal) × Vakumla

Å Sfero5ǀƪǸƳ V Seramik ×YƻƴǘƛƴǸό{ǸǊŜƪƭƛύ

V!ƭœƤ × Disamatik

o !ƭǸƳƛƴȅǳƳ ü4ŜƭƛƪYŀƭƤōŀ 5ǀƪǸƳ× Kaybolan Modelle

o .ŀƪƤǊ ǾŜ !ƭŀǒƤƳƭŀǊƤü KabukYŀƭƤǇ ×.ƻǒŀƭǘƳŀ

o Magnezyum ü HassasYŀƭƤǇ ×.ƻȊǳƭŀōƛƭƛǊ YŀƭƤǇ

o 4ƛƴƪƻ üYǳȅǳƳŎǳ 5ǀƪǸƳ×YŀƭƤŎƤ YŀƭƤǇ



.ǳ ƘŀŦǘŀƪƛ ŘŜǊǎƛƴ ƛœŜǊƛƐƛΥ

a9¢![ 5mY«a ¸mb¢9a[9wT

1. Kum 5ǀƪǸƳ

2. 5ƛƐŜǊ .ƻȊǳƭŀōƛƭƛǊ YŀƭƤōŀ 5ǀƪǸƳ ¸ǀƴǘŜƳƭŜǊƛ

3. YŀƭƤŎƤ YŀƭƤōŀ 5ǀƪǸƳ ¸ǀƴǘŜƳƭŜǊƛ

4. 5ǀƪǸƳƘŀƴŜ ¦ȅƎǳƭŀƳŀƭŀǊƤ

5. 5ǀƪǸƳ YŀƭƛǘŜǎƛ

6. 5ǀƪǸƭŜōƛƭŜƴ aŜǘŀƭƭŜǊ

7. 5ǀƪǸƳ tŀǊœŀ ¢ŀǎŀǊƤƳ Prensipleri
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Å.ƛǊ ƘŀǾŀ ƪƻƳǇǊŜǎǀǊǸ 
œŜǊœŜǾŜǎƛƴŜ ŀƛǘΣ сул ƪƎ 
ŀƐƤǊƭƤƐƤƴŘŀƪƛΣ ōǸȅǸƪ ōƻȅǳǘƭǳΣ 
bir ƪǳƳ ŘǀƪǸƳ
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5ǀƪǸƳƭŜ TƳŀƭ 9ŘƛƭƳƛǒ tŀǊœŀ mǊƴŜƪƭŜǊƛ



Å{ŀƴǘǊƛŦǸƧ pompa gǀǾŘŜǎƛΣ ƎǊƛ 
ŘǀƪƳŜ ŘŜƳƛǊΣ ǊŜœƛƴŜ ƪǳƳ 
ƪŀƭƤōŀ ŘǀƪǸƳ
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5ǀƪǸƳƭŜ TƳŀƭ 9ŘƛƭƳƛǒ tŀǊœŀ mǊƴŜƪƭŜǊƛ



Å9ƭŜƪǘǊƛƪ ƳƻǘƻǊǳ ƎǀǾŘŜǎƛΣ
ŘǀƪƳŜ ŘŜƳƛǊ ώCastIron (CI) 
casting]
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5ǀƪǸƳƭŜ TƳŀƭ 9ŘƛƭƳƛǒ tŀǊœŀ mǊƴŜƪƭŜǊƛ



a9¢![ 5mY«a
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aŜǘŀƭ 5ǀƪǸƳ YŀƭƤōƤΥ

ü CastingΥ 5ǀƪǸƳ όǇŀǊœŀǎƤύ

ü MoldΥ YŀƭƤǇ

ü Molten metal: Eriyik metal

ü Ladle: Pota

ü CavityΥ .ƻǒƭǳƪ

ü CoreΥ aŀœŀ

ü CorePinΥ aŀœŀ ŘŜǎǘŜƐƛ

ü Runner: Yatay yolluk 

ü SprueΥ 5ǸǒŜȅ ȅƻƭƭǳƪ



5ǀƪǸƳ ¸ǀƴǘŜƳƭŜǊƛƴƛƴ Tƪƛ YŀǘŜƎƻǊƛǎƛ

1. .ƻȊǳƭŀōƛƭƛǊ ƪŀƭƤǇ ȅǀƴǘŜƳƭŜǊƛςƪŀƭƤǇΣ ǇŀǊœŀȅƤ œƤƪŀǊƳŀƪ ƛœƛƴ ŘŀƐƤǘƤƭƤǊ
ſ «ǎǘǸƴƭǸƐǸ: ŘŀƘŀ ƪŀǊƳŀǒƤƪ ǒŜƪƛƭƭŜǊ ƳǸƳƪǸƴŘǸǊ

ſ 9ƪǎƛƪƭƛƐƛ: ŘǀƪǸƳǸƴ ƪŜƴŘƛǎƛƴŘŜƴ œƻƪ ƪŀƭƤōƤ ȅŀǇƳŀ ǎǸǊŜǎƛƴƛƴ ǳȊǳƴƭǳƐǳ ƴŜŘŜƴƛȅƭŜ 
ǸǊŜǘƛƳ ƘƤȊƤ ƎŜƴŜƭƭƛƪƭŜ ŘǸǒǸƪǘǸǊ

2. YŀƭƤŎƤ ƪŀƭƤǇ ȅǀƴǘŜƳƭŜǊƛςƪŀƭƤǇ ƳŜǘŀƭŘŜƴ ȅŀǇƤƭƤǊ ǾŜ œƻƪ ǎŀȅƤŘŀ ŘǀƪǸƳ ƛœƛƴ 
ƪǳƭƭŀƴƤƭŀōƛƭƛǊ
ſ «ǎǘǸƴƭǸƐǸ: ȅǸƪǎŜƪ ǸǊŜǘƛƳ ƘƤȊƭŀǊƤ

ſ 9ƪǎƛƪƭƛƐƛ: ƪŀƭƤōƤ ōƻȊƳŀŘŀƴ ŀœƳŀƪ ƎŜǊŜƪǘƛƐƛƴŘŜƴ ƎŜƻƳŜǘǊƛƭŜǊ ǎƤƴƤǊƭƤŘƤǊ
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YǳƳ YŀƭƤōŀ 5ǀƪǸƳ

Å¢ƻǇƭŀƳ ŘǀƪǸƳ ǸǊŜǘƛƳƛƴƛƴ ǀƴŜƳƭƛ ōƛǊ ƪƤǎƳƤƴƤ ƻƭǳǒǘǳǊŀƴΣ Ŝƴ ȅŀȅƎƤƴ ƪǳƭƭŀƴƤƭŀƴ ŘǀƪǸƳ ȅǀƴǘŜƳƛ

Å4ŜƭƛƪΣ ƴƛƪŜƭ ǾŜ ǘƛǘŀƴȅǳƳ Ǝƛōƛ ȅǸƪǎŜƪ ǎƤŎŀƪƭƤƪǘŀ ŜǊƛȅŜƴ ƘŜƳŜƴ ǘǸƳ ŀƭŀǒƤƳƭŀǊ ƪǳƳ ƪŀƭƤōŀ ŘǀƪǸƭŜōƛƭƛǊ

Å5ǀƪǸƭŜƴ ǇŀǊœŀ ōƻȅǳǘ ŀǊŀƭƤƐƤΣ ƪǸœǸƪ ōƻȅǳǘǘŀƴ œƻƪ ōǸȅǸƪ ōƻȅǳǘƭŀǊŀ ƪŀŘŀǊ ǳȊŀƴƤǊ

Å«ǊŜǘƛƳ ƳƛƪǘŀǊƤ ōƛǊ ŀŘŜǘǘŜƴ ƳƛƭȅƻƴƭŀǊŎŀ ŀŘŜŘŜ ƪŀŘŀǊŘƤǊ

!ǒŀƳŀƭŀǊƤΣ ǎŀŘŜŎŜ ŘǀƪǸƳ ƛǒƭŜƳƛƴƛ ŘŜƐƛƭΣ ŀȅǊƤŎŀ ƳƻŘŜƭ ȅŀǇƤƳƤƴƤ ǾŜ ƪŀƭƤǇ ȅŀǇƤƳƤƴƤ Řŀ ƛœŜǊƛǊΦ
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5ǀƪǸƳ ςaƻŘŜƭ ¢ǸǊƭŜǊƛ

ÅModel malzemeleri:

ſ!ƘǒŀǇςƛǒƭŜƳŜ ƪƻƭŀȅƭƤƐƤ ƴŜŘŜƴƛȅƭŜ Ŝƴ ȅŀȅƎƤƴ ƳŀƭȊŜƳŜΣ ŀƴŎŀƪ ŘŜŦƻǊƳŜ ƻƭŀōƛƭƛǊ

ſMetalςȅŀǇƳŀǎƤ ŘŀƘŀ ǇŀƘŀƭƤΣ ŀƴŎŀƪ ŘŀƘŀ ǳȊǳƴ ǀƳǸǊƭǸ

ſPlastikςŀƘǒŀǇ ǾŜ ƳŜǘŀƭ ŀǊŀǎƤƴŘŀ ǀȊŜƭƭƛƪƭŜǊŜ sahip

YǳƳ ƪŀƭƤōŀ ŘǀƪǸƳŘŜ ƪǳƭƭŀƴƤƭŀƴ ƳƻŘŜƭ ǘǸǊƭŜǊƛ: 

(a) Serbest model  (b) !ȅǊƤƪ ǎŜǊōŜǎǘ model  (c) 4ƛŦǘ ǘŀǊŀŦƭƤ [ŜǾƘŀƭƤ model  (d) ¢Ŝƪ ǘŀǊŀŦƭƤ [ŜǾƘŀƭƤ ƳƻŘŜƭƭŜǊƛ
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5ǀƪǸƳ ςaŀœŀ
aŀœŀΥ tŀǊœŀƴƤƴ ƛœ ȅǸȊŜȅƭŜǊƛƴƛƴ ǘŀƳ ǀƭœŜƪƭƛ modeli
Å5ǀƪƳŜŘŜƴ ǀƴŎŜ ƪŀƭƤǇ ōƻǒƭǳƐǳƴŀ ȅŜǊƭŜǒǘƛǊƛƭƛǊΦ 5ǀƪƳŜ ǎƤǊŀǎƤƴŘŀ ƪƻƴǳƳǳƴǳƴ ōƻȊǳƭƳŀƳŀǎƤ ƛœƛƴ Ƴŀœŀ 
ŘŜǎǘŜƐƛŘŜƴƛƭŜƴ ǇŀǊœŀƭŀǊ ƎŜǊŜƪŜōƛƭƛǊ.

Å{ƤǾƤ ƳŜǘŀƭΣ ŘǀƪǸƳǸƴ ƛœ ǾŜ ŘƤǒ ȅǸȊŜȅƭŜǊƛƴƛ ƻƭǳǒǘǳǊƳŀƪ ǸȊŜǊŜΣ ƪŀƭƤǇ ŎƛŘŀǊƤ ƛƭŜ Ƴŀœŀ ŀǊŀǎƤƴŀ ŀƪŀǊ ǾŜ ƪŀǘƤƭŀǒƤǊ
ÅYŀƭƤōƤƴ ŘŀȅŀƴƤƳ ȅǀƴǸƴŘŜƴ ȊŀȅƤŦ ōǀƭƎŜƭŜǊƛ ƛƭŜ ƪŀƭƤǇƭŀƳŀ ȊƻǊƭǳƐǳ ƻƭŀƴ ƎƛǊƛƴǘƛ ǾŜ œƤƪƤƴǘƤƭƤ ƪƤǎƤƳƭŀǊŘŀ Řŀ Ƴŀœŀ 
ƪǳƭƭŀƴƤƭƤǊΦ aŀœŀƭŀǊ ŘŀƘŀ ŦŀȊƭŀ ōŀƐƭŀȅƤŎƤ ƛƭŜ ǾŜ ǇƛǒƛǊƳŜ ƛǒƭŜƳƛ ǳȅƎǳƭŀƴŀǊŀƪ ŘŀƘŀ ŘŀȅŀƴƤƪƭƤ ǸǊŜǘƛƭƛǊƭŜǊΦ

(a) aŀœŀΣ ƪŀƭƤǇ ōƻǒƭǳƐǳƴŘŀ Ƴŀœŀ ŘŜǎǘŜƪƭŜǊƛȅƭŜ tutulur (b) ƳǳƘǘŜƳŜƭ Ƴŀœŀ ǘŀǎŀǊƤƳƤ(c) ƛœ ōƻǒƭǳƪƭǳ ŘǀƪǸƳ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ aa!Yмрр ς¢9a9[ Ta![!¢ T [9a[9wT



5ǀƪǸƳŜ IŀȊƤǊ YǳƳ YŀƭƤǇ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ aa!Yмрр ς¢9a9[ Ta![!¢ T [9a[9wT
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y¿zeyi

Kum

Kapalē 

besleyici
Maa 

(kum)

Kalēp 

boĸluĵu
Yatay 

yolluk

Kuyu
Kalēp 

giriĸ 

aĵzē

Havalandērma



5ǀƪǸƳΥ
Kum YŀƭƤǇƭŀǊ ǾŜ YǳƳ aŀœŀƭŀǊŘŀƴ .ŜƪƭŜƴŜƴ mȊŜƭƭƛƪƭŜǊ
Å5ŀȅŀƴƤƳ-ǒŜƪƭƛƴƛ ƪƻǊǳƳŀǎƤ ǾŜ ǎƤǾƤ metal erozyonuna direnmesi ƛœƛƴΣ ƪǳƳ 

tane ȅŀǇƤǎƤΣ ōŀƐƭŀȅƤŎƤ ǘƛǇƛ ǾŜ ƳƛƪǘŀǊƤ vs.

ÅDŜœƛǊƎŜƴƭƛƪ-ǎƤŎŀƪ ƘŀǾŀ ǾŜ ƎŀȊƭŀǊƤƴΣ ƪǳƳŘŀƪƛ ōƻǒƭǳƪƭŀǊŘŀƴ ƎŜœŜǊŜƪ ƪŀƭƤǇ 
ōƻǒƭǳƐǳƴǳ ƪƻƭŀȅŎŀ terk etmesine izin ǾŜǊƳŜƪΣ ōŀƐƭŀȅƤŎƤΣ ƴŜƳ ƳƛƪǘŀǊƤ ǾŜ 
ǘŀƴŜ ȅŀǇƤǎƤ

ÅLǎƤƭ ƪŀǊŀǊƭƤƭƤƪ-ƪŀƭƤǇ ŎƛŘŀǊƭŀǊƤƴƤƴ ǎƤǾƤ ƳŜǘŀƭƭŜ ǘŜƳŀǎǘŀ ƪƤǊƤƭƳŀȅŀ œŀǘƭŀƳŀȅŀ ǾŜ 
ŜǊƛƳŜȅŜ ŘŀȅŀƴƳŀǎƤ

ÅDŜƴƭŜǒƳŜ-ŘǀƪǸƳ ǇŀǊœŀ ƪŀƭƤǇ ƛœƛƴŘŜ ǎƻƐǳǊƪŜƴ œŀǘƭŀƳŀŘŀƴ ǎŜǊōŜǎǘœŜ 
ōǸȊǸƭƳŜǎƛƴŜ ƛȊƛƴ ǾŜǊƳŜ ƪŀōƛƭƛȅŜǘƛ

Å¢ŜƪǊŀǊ ƪǳƭƭŀƴƤƭŀōƛƭƛǊƭƛƪ-ōƻȊǳƭŀƴ ƪŀƭƤǇǘŀƴ œƤƪŀƴ ƪǳƳƭŀǊƤƴ ŘƛƐŜǊ ƪŀƭƤǇƭŀǊƤƴ 
ȅŀǇƤƳƤƴŘŀ ƪǳƭƭŀƴƤƭŀōƛƭƛǊƭƛƐƛ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ aa!Yмрр ς¢9a9[ Ta![!¢ T [9a[9wT



YǳƳ 5ǀƪǸƳŘŜ TǒƭŜƳ {ƤǊŀǎƤ
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ParanĔn mekanik resmi         Maa modeli levhasĔ           ¦st derece levhasĔ              Maa kutularĔ

BirleĹtirilmiĹ       

maa yarĔlarĔ

Kumlamaya hazĔr 

¿st derece

Kumla doldurulmuĹ ve 

model, d¿Ĺey ve yatay 

yolluklarĔ sºk¿lm¿Ĺ 

¿st derece

Kumlamaya hazĔr

alt derece
Model ĔkarĔldĔktan 

sonra alt derece

Maa yerleĹtirilmiĹ  

alt derece
BirleĹtirilmiĹ ve dºk¿me 

hazĔr ¿st ve alt derece

¦st derece

Alt derece

Kapama 

pimleri

KalĔptan sºk¿ld¿Ķ¿ halde 

dºk¿m; ĔsĔl iĹlem gºrm¿Ĺ

Teslime hazĔr 

dºk¿m para

Maa baĹlarĔ

Maa baĹlarĔYolluk

D¿Ĺey yolluk

Besleyici

Derece



5ŜƳƛǊ 5ǀƪǸƳtŀǊœŀ mǊƴŜƐƛΥ YǸǾŜǘ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ aa!Yмрр ς¢9a9[ Ta![!¢ T [9a[9wT



5ǀƪǸƳ ς5ƛƐŜǊ .ƻȊǳƭŀōƛƭƛǊ YŀƭƤǇ ¸ǀƴǘŜƳƭŜǊƛ

ÁKabuk ƪŀƭƤōŀŘǀƪǸƳ

ÁVakumƪŀƭƤōŀŘǀƪǸƳ

ÁYŀǇŀƭƤƪŀƭƤōŀŘǀƪǸƳ

ÁHassasŘǀƪǸƳ

Á!ƭœƤƪŀƭƤōŀŘǀƪǸƳve

ÁSeramikƪŀƭƤōŀŘǀƪǸƳ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ aa!Yмрр ς¢9a9[ Ta![!¢ T [9a[9wT



5ǀƪǸƳ ςYŀōǳƪ YŀƭƤǇƭŀƳŀ
Á¢ŜǊƳƻǎŜǘ ǊŜœƛƴŜ ōŀƐƭŀȅƤŎƤ ƛƭŜ ōƛǊƭŜǒǘƛǊƛƭƳƛǒ ƛƴŎŜ ƪǳƳ Řŀƴ ƻƭǳǒŀƴ 
ƪŀōǳƪǘŀƴ ȅŀǇƤƭŀƴ ƪŀƭƤōŀ ŘǀƪǸƳ ȅǀƴǘŜƳƛ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ aa!Yмрр ς¢9a9[ Ta![!¢ T [9a[9wT

Kabuk kalēplamada aĸamalar: (1) Bir metal levhalē model veya ¿st ve alt derece modeli ēsētēlarak, termosetreineli ince kum 

ieren bir kutu ¿zerine yerleĸtirilir.Kabuk kalēplamada aĸamalar: (2) kum ve reinenin sēcak model ¿zerine d¿ĸerek kēsmen 

sertleĸmiĸ, dayanēklē bir kabuk oluĸturabilmesi iin kutu ters evrilir; (3) gevĸek, sertleĸmemiĸ tanelerin d¿ĸerek uzaklaĸmasē 

iin kutu eski haline getirilir; 



5ǀƪǸƳ ςYŀōǳƪ YŀƭƤǇƭŀƳŀ
ÁYǳƳ YŀƭƤǇƭŀƳŀŘŀ !ǒŀƳŀƭŀǊ

hƪŀƴ «ƴƛǾŜǊǎƛǘŜǎƛ a¸h κ aa!Yмрр ς¢9a9[ Ta![!¢ T [9a[9wT

(4) kum kabuk, sertleĸtirme tamamlanana kadar fērēn iinde birka dakika daha ēsētēlēr;

(5) kabuk kalēp modelden sēyrēlēr; 

(6) Kabuk kalēbēn iki yarēsē, birleĸtirilir, bir kutu iinde akēl veya metal bilyelerle desteklenir ve dºk¿m gerekleĸtirilir;

(7) Yolluklubitmiĸ ¿r¿n dºk¿m ēkarēlēr


