MAK?211: Muhendislik Malzemeleri

Dersin amaci...
Malzeme bilimi ve muhendislik iligkisi kavramlarinin
tanitilmasi

Sunlari ogreneceksiniz:
* malzemenin yapisi

 yapinin ozellikleri nasil belirledigi
 uretimin yapi degisiklikleri Uzerindeki etkisi

Ders sunlarda yardimci olacak:
* malzemelerin dogru kullanimi

* malzemelerin deqisik dizaynlarda kullanilabileceginin
farkindaligini yaratmak
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Bolum 1: Baslangic

« Malzeme bilimi nedir?

 Malzeme bilimi hakkinda neden
bilgilendirilmeliyiz?

* Malzemeler toplumumuza yon vermistir
— Tas devri
— Bronz devri
— Demir devri
— simdi?
« Silikon devri?
* Polymer devri?
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Ornek- Kalga implantasyonu

« Yas ve hastaliklar sonucu eklemler bozulur. Ozellikle
belli bolgelere agir yukler biner (mesela kalca eklemine).

Alinti: Fig. 22.25, Callister 7e. Chapter1- 3



Ornek- Kalga implantasyonu
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Alinti: Fig. 22.24, Callister 7e.
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Ornek- Kalga implantasyonu
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Alinti: Fig. 22.26, Callister 7e. Chapter 1 -




Kalca implantasyonu

« Halledilecek anahtar problemler

— Acetabular kapagin
sabitlenmesi i¢cin gereken
malzeme

— Cup’t kayganlastirici
malzeme

— Femur koki — sabitleyici
malzeme (“yapiskan®) ll
— Cup’taki herhangi bir cokuntu

engellenmeli /
Femur

KK | |

Alnti: Bélum 22 agihs fotografi, Callister 7e.

Acetabular
Kapak ve Gomlek
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Yapi, Islem, & Ozellikler

 Ozellikler yapiya baghdir
or: celigin yapisi ve sertlik iligkisi

Data obtained from Figs. 10.30(a)
and 10.32 with 4 wt% C composition,
and from Fig. 11.14 and associated
discussion, Callister & Rethwisch 8e.
Micrographs adapted from (a) Fig.
10.19; (b) Fig. 9.30;(c) Fig. 10.33;
and (d) Fig. 10.21, Callister &
Rethwisch 8e.
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* Islem yapiyi degistirebilir
or: celigin yapisi ve sogutma hizi iligkisi
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Malzeme Turu

Metaller: metal baglar

— Gucla, stinek (dovulgen)

— Yuksek termal ve elektrik iletkenligi
— opak, yansiticl.

Polymerler/plastikler: Kovalent baglar > e paylagimi
— Yumusak, sunek, dusuk dayaniklilik, dusuk yogunluk
— termal ve elektrik yalitkanlik
— Optik olarak yari saydam yada saydam.

Seramikler: iyonik baglar — metal ve ametal elementlerin
bilesigi (oksitler, karbitler, nitritler, sulfitler)

— kirllgan, camsi
— termal ve elektrik yalitkanlik
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Malzeme secim prosesi

1. Uygulama segilir — Ozellikler belirlenir

Ozellikler: mekanik, elektriksel, termal,
manyeti, optik, yikici (bozucu).

2. Ozellikler — Aday malzemenin(lerin) belirlenmesi
Malzeme: yapi, kompozisyon.

3. Malzeme—> Islem tekniginin belirlenmesi

Islem: Yapida ve tiim sekilde degisiklik yaratir
ex: dokum, sinterleme, buharl biriktirme, katilama olusumu,
montaj, tavlama.
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ELEKTRIKSEL

« Bakiri elektriksel 6zdirenci:

6 Adapted from Fig. 18.8, Callister &
Rethwisch 8e. (Fig. 18.8 adapted
5 from: J.O. Linde, Ann Physik 5, 219
(1932); and C.A. Wert and R.M.
p — . Thomson, Physics of Solids, 2nd
- £ 4 — loﬂ\ edition, McGraw-Hill Company, New
O+ 5 York, 1970.)
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« Cu’ya “katki” atomlarinin eklenmesi ozdirencini arttirir.
« Cu’'nun deformasyonu ozdirencini arttirir.
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TERMAL

Uzay mekiginin yuzeyi:
-- Silika fiber yalitim dusuk

Isi iletkenligi saglar. Bakirin Termal lletkenligi:

-- ¢cinko eklenmesiyle azalir!

Adapted from chapter-
opening photograph,
Chapter 17, Callister & —
Rethwisch 3e. (Courtesy 400
of Lockheed
Missiles and Space
Company, Inc.)
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N Y é Adapted from Adapted from Fig. 19.4, Callister & Rethwisch
Fig. 19.4W, Callister 8e. (Fig. 19.4 is adapted from Metals Handbook:
6e. (Courtesy of Properties and Selection: Nonferrous alloys and
/ \ Lockheed Aerospace Pure Metals, Vol. 2, 9th ed., H. Baker,
Ceramics Systems, (Managing Editor), American Society for Metals,
1 Sunnyvale, CA) 1979, p. 315))

l" k ‘J’ (Note "W" denotes fig. @
< 100 pm p is on CD-ROM.) Chapter 1 - 11



MANYETIK

« Manyetik Bellek: « Manyetik Gegirgenlik
-- Kayit ortami (Recording & Kompozisyon:
medium) kayit kafasiyla -- % 3 luk Si atomu
(recording head) katkisi Fe'i daha iyi kayit
manyetiklestirilifie nea | ortami yapar
S\ Main pole
F, S Fe+3%Si
Read head =
N
f (T e
H T AR ind%?f;yer =
/ \ | Magnetic Field
Return pole Fluxtine Adapted from C.R. Barrett, W.D. Nix, and

A.S. Tetelman, The Principles of
Engineering Materials, Fig. 1-7(a), p. 9,
1973. Electronically reproduced

by permission of Pearson Education, Inc.,

Upper Saddle River, New Jersey.
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OPTIK

 Transmittance:

-- Aluminum oxide may be transparent, translucent, or
opaque depending on the material structure.

polycrystal: polycrystal:
single crystal low porosity high porosity
“&:\\‘L\;\

. Adapted from Fig. 1.2,
O callister & Rethwisch 8e.
(Specimen preparation,
P.A. Lessing; photo by S.
Tanner.)
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OPTIK

* Aktarganlik (transmittance):

-- Malzemenin yapisina bagli olarak aluminyum oksit
saydam, yarisaydam veya opak olabilir.

polykristal: polykristal:
dusuk gozenek . yuksek gozenek
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Callister & Rethwisch 8e.
(Specimen preparation,
P.A. Lessing; photo by S.
Tanner.)
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BOZULMA (KIMYASAL)

e Gerilim & Tuzlu su...
-- Catlamaya sebep olur!

Adapted from chapter-opening photograph,
Chapter 16, Callister & Rethwisch 3e.

(from Marine Corrosion, Causes, and
Prevention, John Wiley and Sons, Inc., 1975.)

 Isilislem: catlagin
llerleme hizini azaltir!
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Adapted from Fig. 11.20(b), R.W. Hertzberg, "Deformation and
Fracture Mechanics of Engineering Materials" (4th ed.), p. 505, John
Wiley and Sons, 1996. (Original source: Markus O. Speidel, Brown
Boveri Co.)
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Callister & Rethwisch 8e. (Provided courte
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OZET

Dersin hedefi:

* Dogru malzemenin segimi.

» Ozellik, yapi ve islem arasindaki iliskinin anlasiimasi.

* Malzeme seciminin farkindaligiyla yeni urun
tasarimlarinin gerceklesebilmesi.
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