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Stress < Strain

Tensile test
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FIGURE 2-1

A Tensile Test Specimen
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Stress © Strain: tensile test
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Gauge length 2.00+0.005 1.400+0.005 1.000+0.005 0.640+0.005 0.450+0.005
Diameter tolerance +0.010 +0.007 +0.005 +0.003 +0.002
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Material properties

Microscale tensile test

Machine is
about 1.5 mm
In height !!

Actuation section
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Material properties: Stress - Strain

Tensile test: ductile material
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Material properties: Stress - Strain

Tensile test: ductile material
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Material properties: Stress - Strain

Tensile test: brittle material
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Material properties: Stress - Strain

Compression test: ductile & brittle materials

Ductile Brittle

(b)

Does not “fail” ~~——"Shear failure

Even materials: same behavior in tension as in compression.
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Stress - Strain

Stress-strain diagrams: ductile materials
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Stress & Strain: Hook’s Law

oc=E-¢ <« Elastic range

E = proportionality constant | <« E (aka Young’'s modulus)
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Stress <> Strain: elastic properties
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Stress & Strain: Hook’s Law

oc=FE-¢

E = Elastic modulus (aka)

o (ksi)

180 - spring steel
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Stress - Strain

Stress-strain diagrams: brittle materials
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Stress - Strain

Stress-strain diagrams: natural rubber
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Stress - Strain

Stress-gtrain diagrams: gray cast iron
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Why is gray cast iron
tested in compression?
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Strain hardening
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Strain energy:

AU = ﬁ A

AV =volume = AX Ay Az o )¢ Z
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Strain energy density:
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Strain energy: resilience
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Strain energy: toughness

Modulus of toughness:
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Poisson’s ratio:
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Shear stress < strain

Pure shear
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Reading assignment

* Chapter 3 of textbook
* Review notes and text: ES2001, ES2501
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Homework assignment

* As indicated on webpage of our course
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