CME 361

Processing of Metals and Their Composites       Spring 06
M/W/F  11:00-11:50

203 Olin Hall

                                     http://www.geocities.com/ctas61
Instructors: Drs. A. C. Tas / S. B. Bhaduri

Objectives:
To develop an understanding of manufacturing processes based on the relationships between property-processing-microstructure of metals and their composites. Ferrous and non-ferrous alloys will be discussed.

Text:

Manufacturing Processes for Engineering Materials, 5th Edition



S. Kalpakjian and S. R. Schmid, Prentice Hall

Grading:
2 midterms 50%, final 30%, homework assignments 20%

Course Content

1.
Structure and Properties of Metals (Ch. 3)


Crystal structure of metals



Deformation and strength of single crystals



Slip



Twinning



Theoretical tensile strength       ……………………..
Jan 11


Imperfections



Grains and grain boundaries



Plastic deformation, recrystallization, grain growth ….
Jan 13


Cold, warm, and hot working



Fracture: brittle and ductile



Physical properties of metals
………………………..
Jan 18


Ferrous alloys



Non-ferrous alloys



Special metals and alloys
………………………..
Jan 20
2.
Solidification and Metal Casting (Ch. 5)


Solid solution, two-phase alloys, phase diagrams



The iron-carbon system



The lever rule   …………………………………………..
Jan 23


Cast structures



Fluidity of molten metal, heat transfer, solidification time



Defects in castings



Melting furnaces



Ferrous and nonferrous casting alloys …………….
Feb 1


Ingot and continuous casting



Casting processes

……………………………….
Feb 3


Heat treatment  ………………………………………….
Feb 8
3. Welding and Brazing (Ch. 12)


Arc-welding processes: consumable electrode ……..
Feb 10


Arc-welding processes: nonconsumable electrode



High-energy beam welding ……………………………..
Feb 15
Feb 17, midterm exam



Weld quality, weldability, testing welded joints



Different welding processes



Brazing and soldering …………………………………..
Feb 22
4. Processing of Metal Powders (Ch. 11)


Powder synthesis …………………………………………
Feb 24


Powder characterization



Powder compaction ………………………………………
Mar 3


Sintering 


Secondary Processes …………………………………….
Mar 6


Oxide and non-oxide ceramics



Properties of ceramics



Brittle material processing



Processing of composites ………………………………. 
Mar 15
Mar 17, midterm exam

5. Bulk Deformation Processes (Ch. 6)


Forging and its analysis



Miscellaneous forging operations …………………….
Mar 31


Defects in forging



Rolling and its analysis …………………………………
Apr 7



Defects in rolling



Miscellaneous rolling practices ……………………….
Apr 17



Extrusion and defects in extrusion



Rod/wire drawing ………………………………………..
Apr 28

Final exam

Grading Scale

100-89

A

88-75


B

74-60


C

59-40


D

<39


F

The College's Honor Code will be strictly enforced.
