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Elasticity

Stress is the force applied to an object per unit area.

Strain is the amount of deformation in the material,
per unit length.

Hooke’s Law: Stress is proportional to strain.

Young's Modulus, is obtained by dividing the stress
by the strain present in the material. It is measure of
the stiffness of the material. (Thomas Young, 1807).

Deformation: Elastic deformation is when a material
temporarily changes shape under force, but returns
to its original shape once the force is removed.
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Elasticity:

- Final stretched length of the full cable : 2xL' e, .
—— I — 7
L’:\/<7> + 0’ | T ix o7
L' o - -~ -
- Deformation of full cable: D - - '_ji,glgf
D= 2'— L I
- Stress and Strain in the cable A
_ P _ D P(—u:—’“
oQe o — A g = L L
TENSION
- Young's Modulus: E .

CoMPRESS 10N




Problem Set 10
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Logged in as: Vishakha Bagarao

10. Elastic Deformation

Find the final stretched length of the cable deflected 2 t \i pk’! “}Gﬁom “’m.]
distance x, and the load F needed to cause the deflection. 2 a9
Determine the resulting tensile force in the cable along with = 136 Ak ( 1. A4t 3 ‘H&D
the stress and strain. K&}
1
DS SN ED N ED) ,
Span: A 36 FT o =2\.04 2754 1 P
Sag: x 1.24137931 FT 4

Cable Area 0.8IN*2
Young's Modulus: E 25439 KSI

) il e
Cinal  Shverned \me‘&h - 2\ «— Ur/
Question Your Response Correct Answer - ) Ny
Final stretched length of the full cable 36.0855 FT 36.0855 FT o‘?v fe Q“l\ [\ Rioc

~
Deformation D of full cable 0.08551 FT 0.0855108 FT ,\ L "
Force in the stretched cable 48.3402 KIPS 48.3402 KIPS = 2x \&- OLIQ:I (SLI L
Horizontal component of the force in the cable 48.2257 KIPS 48.2257 KIPS = ) ~ P
Vertical component of the force in the cable 3.32569 KIPS 332591 KIPS \ 5 8 A = 26.085% T =
Total force F applied to cable 6.65139 KIPS 6.65182 KIPS

Stress in the cable 60.4253 KSI

60.4253 KSI ?‘j \
Strain of the cable 0.002375 IN/IN 0.0023753 IN/IN

#+ 2. Dfovmo¥on & T\ cable. CD).

Current Score: 40/ 40
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10. Elastic Deformation

Find the final stretched length of the cable deflected
distance x, and the load F needed to cause the deflection.
Determine the resulting tensile force in the cable along with
the stress and strain.

DATASET:3  ( -1-_

Span: A 36 FT
Sag: x 1.24137931 FT
Cable Area 0.8IN*2
Young's Modulus: E 25439 KSI

Question

Final stretched length of the full cable
Deformation D of full cable

Force in the stretched cable

Horizontal component of the force in the cable
Vertical component of the force in the cable

Total force F applied to cable
Stress in the cable

Strain of the cable

Your Response
36.0855 FT
0.08551 FT
48.3402 KIPS
48.2257 KIPS
3.32569 KIPS
6.65139 KIPS
60.4253 KSI

0.002375 IN/IN

Correct Answer
36.0855 FT

0.0855108 FT
48.3402 KIPS
48.2257 KIPS
3.32591 KIPS
6.65182 KIPS
60.4253 KSI

0.0023753 IN/IN

Current Score:

40/ 40
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10. Elastic Deformation

Find the final stretched length of the cable deflected
distance x, and the load F needed to cause the deflection.
Determine the resulting tensile force in the cable along with
the stress and strain.

DATASET:3  (1-) (-2-)

Span: A 36 FT
Sag: x 1.24137931 FT
Cable Area 0.8IN*2
Young's Modulus: E 25439 KSI

Question

Final stretched length of the full cable
Deformation D of full cable

Force in the stretched cable

Horizontal component of the force in the cable
Vertical component of the force in the cable

Total force F applied to cable
Stress in the cable

Strain of the cable

Your Response
36.0855 FT
0.08551 FT
48.3402 KIPS
48.2257 KIPS
3.32569 KIPS
6.65139 KIPS
60.4253 KSI

0.002375 IN/IN

Correct Answer
36.0855 FT

0.0855108 FT
48.3402 KIPS
48.2257 KIPS
3.32591 KIPS
6.65182 KIPS
60.4253 KSI

0.0023753 IN/IN

Current Score:

40/ 40
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10. Elastic Deformation

Find the final stretched length of the cable deflected
distance x, and the load F needed to cause the deflection.

Determine the resulting tensile force in the cable along with
the stress and strain.

DATASET:3  ( -1-_

Span: A 36 FT
Sag: x 1.24137931 FT
Cable Area 0.8IN*2
Young's Modulus: E 25439 KSI

Question Your Response
36.0855 FT
0.08551 FT
48.3402 KIPS
48.2257 KIPS
3.32569 KIPS
6.65139 KIPS
60.4253 KSI

0.002375 IN/IN

Final stretched length of the full cable
Deformation D of full cable

Force in the stretched cable

Horizontal component of the force in the cable
Vertical component of the force in the cable

Total force F applied to cable
Stress in the cable

Strain of the cable

Correct Answer
36.0855 FT

0.0855108 FT
48.3402 KIPS
48.2257 KIPS
3.32591 KIPS
6.65182 KIPS
60.4253 KSI

0.0023753 IN/IN

Current Score:

40/ 40
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Lab 08 Elasticity
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Arch314 Name2 =
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Elasticity
Description

This project uses Hooke's Law to find the elastic modulus of a material.

Goals
To observe elastic behavior of a material.
To calculate stress and strain from a physical test.
To produce a stress vs. strain graph and calculate the E modulus

Procedure

1. Pin the large graph paper to the wall.

2. Putaclip on each end of the rubber cord hanging it so that the top clip is at the top
of the graph paper. Adjust the bottom clip to the edge of a large, dark square. The
larger squares are each % inch.

3. Measure the length of the cord between the ends by counting the squares.

4. Hang one weight from the cord

5. Measure the deformation of the cord (the amount it stretches). Each small square is
0.1inch.

6. Next hang two weights on the chord and measure the total deformation.

7. Finally hang three weights on the chord and measure the total deformation again.

8. Calculate the stress (f=P/A) and strain (£=D/L). The area of the 1/8"'x1/16" cord is
0.007813 in? and each washer weighs % oz. = 0.03125 Ibs

9. Plotthe stress vs. strain

10. Find the slope of the line to determine the modulus of elasticity, E = f/&.

Stress vs. Strain
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