Materials and Stresses




1. Mechanics

: Science of force and motion

¢ Every analysis of mechanical system
D study the force
@ study of motion and deformation

(3 application of laws relating the force to the motion and deformation
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¢ Mechanics of material
@ force: should be state of balance
@ deformation : deformation of a individual parts of a structure should be consistent
with the overall deformation
3 relation of the force and deformation : take into account the special properties of the

particular material involved



(1) body

Machine structure (X&) — members (FXf)

@ bar (&) : rod



2 beam (&)

3 plate



@ shell

® 2-D plane

® 3-D solid



(2) load

(3) supports



3. Stress-strain

(1) Stress (=)
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(2) Strain (HA &)
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L' B' : deformed length, width

1) Normal strain



2) Poisson’s ratio
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(3) Hook's law

oc=E¢ E :Young's modulus

=Gy G : Shear modulus

__Material _| Young's modulus (Gpa)

Aluminum alloy 72 0.32
Brass and bronze 110 0.33
Copper 121 0.33
Steel alloy 207 0.30
Stainless steel 190 0.30

Titanium alloy 114 0.33



(4) Stress-strain diagram
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