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» materials science involves investigating the
relationships that exist between the structures and
properties of materials.

» materials engineering is, on the basis of these
structure—property correlations, designing or engineering
the structure of a material to produce a predetermined set
of properties.

Processing

—_—

Structure —_—

Properties | —— | Performance

Figure 1.1 The four components of the discipline of materials science and engineering
and their interrelationship.
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Ceramics

Ceramic materials

Glasses
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ceramics

Clay products

Structural Whitewares
clay products

Refractories

Abrasives

Fireclay Silica Basic

Special

Cements

Advanced
ceramics




Polymers

Polymer Repeat Unit
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Composite

» A composite is composed of two (or more) individual materials, which come
from the categories previously discussed—metals, ceramics, and polymers.

» The design goal of a composite is to achieve a combination of properties that is
not displayed by any single material, and also to incorporate the best

characteristics of each of the component materials.

» Natural composite, but MORE human-made

Composites
Particle-reinforced Fiber-reinforced Structural
| I I
Large- Dispersion- Continuous Discontinuous Laminates Sandwich
particle strengthened (aligned) (short) panels
Aligned Randomly

oriented
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Fig. 3.2 The morphology of
rGO/MoS, composite (a) with
and (b) without PEG. The laser
fluency is 300 mJ pulse! cm.

A% —
Fig. 3.3 Morphology evolution of the mixture of GO
nanosheets and MoS, nanoflakes after laser irradiation for
different times. The laser fluency is 400 mJ pulse* cm-L,



Advanced Materials

» Semiconductors:

They have made possible the advent of integrated
circuitry that has totally revolutionized the electronics
and computer industries (not to mention our lives) over
the past three decades

» Biomaterials------ They are employed in components implanted into the
human body to replace diseased or damaged body parts.

» Smart (or intelligent) materials are a group of new and state-of-the-art
materials now being developed that will have a significant influence on many of

our technologies. (Sensor/Actuator)

Nanomaterials Size effect
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