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Structure, Processing, & Properties

ex:  hardness vs structure of steel
•  Properties depend on structure

Data obtained from Figs. 12.31(a) and 

12.32 with 4 wt% C composition, and from 

Fig. 17.8, Callister & Rethwisch 9e. 

Micrographs adapted from (a) Fig. 12.19; 

(b) Fig. 11.29; (c) Fig. 12.33; and (d) Fig. 

12.21, Callister & Rethwisch 9e. (Figures 

12.19, 12.21, & 12.33 copyright 1971 by United 

States Steel Corporation. Figure 9.30 courtesy 

of Republic Steel Corporation.)

ex:  structure vs cooling rate of steel
•  Processing can change structure
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Advanced Materials

• implanted in human body

• compatible with body 

tissues

• electrical properties between conductors and insulators

• electrical properties can be precisely controlled

Intel Pentium 4
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The Materials Selection Process

1. Pick  Application Determine required Properties

Processing:  changes structure and overall shape

ex:  casting, sintering, vapor deposition, doping

forming, joining, annealing.

Properties:  mechanical, electrical, thermal,

magnetic, optical, deteriorative.

Material:  structure, composition.

2. Properties Identify candidate Material(s)

3. Material Identify required Processing
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SUMMARY

•  Use the right material for the job.

•  Understand the relation between properties,

structure, and processing.

•  Recognize new design opportunities offered

by materials selection.

Course Goals:


