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Typical stress-strain relations for structural steel (not in scale)
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Experimental Data Processing

« Conduct experiment
« Record oand ¢

« Plot ovs. €
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Proportional limit

The point where the curve deviate from the linear path.

80000 1

4 ToPIC
60000 4

Mechanical .
Properties LA

of Materials

(Fg;) 40000 -

KEYPOINT 20000 A
TE & Proportional limit
BN EENRAED

0 0.001 0.002 0.003 0.004 0.005

PAGE



http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/info/copyright_declaration

il R 777\ £\ KN\

4 TopiC

Mechanical
Properties
of Materials

KEYPOINT
EHBMEAES -

F—ES—BIHHES
BEATSE -

Draw a line parallel to the linear part but offset by 0.002

The intersection with o-€ curve gives the yield stress
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Stress-strain diagram for other materials

Structural steel (in scale, yielding strain ~0.002)
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Stress-strain diagram for other materials
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Stress-strain diagram for other materials

Rubber
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An elastic material

0.10r10%



http://ocw.aca.ntu.edu.tw/ntu-ocw/index.php/info/copyright_declaration

WAl A N7\ 1\ KN\

A 1] Topic

Mechanical
Properties
of Materials

KEYPOINT
Ht R R
BHTH

PAGE

12

Brittle materials (e.g. pencil lead, cast iron, concrete, glass)

o fracture stress

proportional limit
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Stress-strain curves in compression

Ductile materials— steel, aluminum, cooper
proportional limits are very close to those in tension

Initial (linear) regions of their stress-strain diagrams are about the same

After yielding begins — different behavior
No Necking, instead, it bulges (even buckles)
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proportional limit

Stress-strain curves in compression

= Duectile materials— steel. aluminum, cooper ) _ _ i ﬁﬁﬁjﬁ% %WIﬁg % EBYHE ﬂg 9
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Initial their stress-strain diagrams are about the same

«  After yielding begins — different behavior
*  No Necking, instead, it bulges (even buckles)
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