ENGR 240

Homework #9

Due: March 2, 2001

1.
Text: Problem 6.6 (report answer in mm)

2.
Text: Problem 6.7 (report load in N and length in mm)

3.
A tensile test is conducted on an ASTM standard size cylindrical specimen, with a 2.00 inch gage length and a diameter of 0.505 inches.  The following elongation vs. load data are obtained (sample fractured just after final point was taken):

Elongation (inches)
Load

(pounds)

0.000
0

0.002
468

0.004
936

0.006
1382

0.008
1872

0.010
2434

0.012
2810

0.014
3276

0.016
3702

0.026
4132

0.050
4522

0.150
5544

0.250
5962

0.350
6160

0.450
5930

0.550
5470

0.650
5090

0.750
4890

0.850
4790

0.933
4710

a)
construct a computer-generated stress-strain curve for this material (use psi as stress units)

b)
Determine the material's elastic modulus.

c)
Determine the material's yield strength.  

d)
Determine the material's tensile strength.

e)
Determine the material's ductility (plastic strain at fracture)

4.
You have a rectangular bar made form the same material as in problem 3.  It is initially 25 inches long with a square cross section of ½-inch x ½-inch.  It is subject to a tensile load of 7000 pounds.

a)
What is the stress in the bar?

b)
How long (inches) is the bar while under load?

c)
What will be the length of the bar after the load is removed?

