Materials

Where R is the resistance and ¢ is the strain.

In ord_er to provide high sensitivity, one or more strain gauges are
combined in a Wheatstone bridge. The bridge is supplied with a regulated
DC voltage. Strain is then applied, and the occurring voltage difference
(Ua/Ug) is displayed in a differential amplifier.

Refer to the mechanics of materials textbook, R.C Hibbler,
“Mechanics of Materials”, 2nd edition, Section 3.1.
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| Discussion Questions:

¥ What is the Poisson’s ratio? (physical properties)
v Comment on the slopes of o versus ¢ plots of different materials.
Refer to graph 2 and graph 3.

2. Graphs:

v Graph 1: ¢ and ¢ versus oad for steel beam, experimental and

theoretical.
v Graph 2: o versus €
/ Graph3:cand (10
under 50N load. :
/s Comment on Hooke’s law-

imental
for the four bars, experimen iad
’) versus material, column chart experimen
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L. Discussion Questions:

v" What are ¢ and I in the stress expression? Explain.
v' Analyze the effect of load position on stress.

“ﬁm 2. Graph:

v & versus X for steel beam, under 20N load, experimental and
theoretical.
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1. Discussion Questions:

v" Experimentally, how the load (F) affects the torsional moment (M,).

m Assess with the theory.
— 2. Graph:
= |
perimental and theoretical.

/M, versus F for steel beam, €X



