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SYLLABUS

Subject: “High Performance Alloys™

[. Horrarium
Classes Term Hours
l. Lections 11t 30
2. Exercises 14 10
3. Control Current control

[I. Annotation

The course is designed as an optional for the students from M.Eng. Degree in
Materials Science and Engineering and familiarizes them with the various types of high
performance alloys and their applications. It is a logical and obligatory addition to
Engineering Alloys course when a deeply knowledge in alloys and their application is
necessary. The course provides understanding of the chemical composition, microstructure,
properties and applications of a large numbers of high performance alloys.

III. Lections

I What is “High Performance™? 4 h.
e Light Weight, High Strength, Toughness, Hardness, High Corrosion
Resistance, High Temperature Capability.

e Mechanical Properties of Metals and Alloys. Strengthening Mechanisms.
e Alloy Structures. Phase Diagrams and Phase Transtformations.
Microstructural Development.

2. Light Alloys 8h.
e Magnesium Alloys. Cast and Wrought Magnesium Alloys. Magnesium-
Aluminum Casting Alloys. Magnesium-Aluminum-Zinc Casting Alloys.
Magnesium-Zinc-Zirconium and Magnesium-Zinc-Rare Earth-Zirconium
Casting Alloys. High-Temperature Magnesium Casting Alloys. Wrought
Magnesium Alloys. Engineering Design with Magnesium Alloys.

o Titanium Alloys. a- and [B-Stabilized Systems. o-Titanium Alloys —
Chemical Composition, Microstructure, Properties and Applications, Near-
a-Titantum Alloys — Chemical Composition, Microstructure, Properties
and Applications. a-f-Titanium Alloys — Chemical Composition,
Microstructure, Properties and Applications. -Titanium Alloys — Chemical
Composition, Microstructure, Properties and Applications. Some Recent
Titanium Alloy Developments.

e Aluminum Alloys. Types of Aluminum Alloys. 5000 Series. 2000 Series.
7000 Series. 8000 Series,



High Temperature Alloys

o Nickel-Base Superalloys. Chemical composition and Typical
Applications. Microsthucture. IHigh-Tempcrature and  Stress-Rupture
Properties. Hot Corrosion.

e Nickel-Iron-Base Superalloys. Chemical composition and Typical
Applications. Microsthucture. High-Temperature and  Stress-Rupture
Properties.

¢ (obalt-Base Superalloys. Chemical composition and Typical
Applications. Microsthucture, High-Temperature and  Siress-Rupture
Strength.

o (reep-Resistant Steels.

# Resistance lHeating Alloys.

¢ Refractory Metals and Alloys. Niobium and Its Alloys. Tantalum and Its
Alloys. Molybdenum and Its Alloys. Tungsten and Its Alloys.

e High Temperature Intermetallics.

Alloys with High Strength, Toughness, Hardness and Wear Resistance
o [ligh Performance Stecls. High Strength Stecls. Dual Phasc Steels.
Maraging Steels. Wear-Resistant Steels. Baianitic Steels. High Alloy
Tempered Martensites. TRIP Steels. Precipitation-Hardening  Stainless
Steels.

o High Performance Cast Iron. Abrasion-Resistant Alloy Cast Iron.
Corrosion-Resistant  Cast  Iron. Heat-Resistant  Alloy Cast  Iron.
Austempered Ductile Cast Irons.

e High Performance Copper Alloys. Copper-Nickel Alloys. Copper-
Nickel-Zinc Alloys. Copper-Beryllium Alloys.

e Hard Metals. Cemented Carbides. Production. Classification.
Microstructure, Enginecring Properties.

Ultra-Fine Grained and Nanostructured Alloys.
® Methods for Producing. Properties and Applications.

IV. Exercises.

Microstructure of Magnesium and Titanium Alloys.

Precipitation-Strengthening Heat  Treatment and Microstructure of

Aluminum-Copper Alloys.
Microstructure of Alloys with High Hardness and Wcar Resistance.
Microstructure and Properties of Nickel-Base and Cobalt-Base Superalloys.

Selections of Resistance Heating Alloys.

8h

8 h.

2 h.
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