3-1 A tension test was performed on a steel specimen hayv-
ing an original digmeter of 0.503 in. and a gauge length of

2.00 in. The data is listed in the table. Plot the stress-strain T oed dp)- - | Elo ()
diagram and determine approximately the modulus of elas- (ldp) o nv"uo ( .)
ticity, the ultimate stress, and the rupture stress. Use a scale R ] ! 0
of 1in. = 15 ksi and 1 in. = 0.05 in./in. Redraw the linear- o230 . 0.0009
. . : : ~ 650 - 0.0028
elastic region, using the same stress scale but a strain scale 8.50 0.0040
of 1in. = 0.001 in. . 9:20 0.0065
- 9.80 0.0098
i 2 2 120 0.0400
=1 = i 140 0.1200
A =77(0.503)° = 0.19871 in’ 143 . 0250
140 0.3500
13.2 : 0.4700
L =2.00in.

o=5(ksi) &=4E(in./in.)
0

0
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7045 0.175
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3-2 A tension test was performed on a steel specimen having Elongation (i,
an original diameter of 0.503 in. and gauge length of 2.00 in. Losd (ip) gation (n)
Using the data listed in the table, plot the stress-strain diagram 0 0
and determine approximately the modulus of toughness. 2.50 0.0009
6.50 0.0025
8.50 0.0040
Modulus of toughness (approx) 9.20 0.0065
9.80 0.0098
120 0.%
140 0.1
u; = total area under the curve 14.5 0.2500
14.0 0.3500
132 0.4700

87 (7.5) (0.025) (1)

in. - kij
= 163 -;3—” Ans o=L(ks) &=4L(in/in)
0 0
In Eq.(1), 87 is the number of squares under the curve. 12.58 0.00045
3271 0.00125
42.78 0.0020
46.30 0.00325
7( KSf) 49.32 0.0049
60.39 0.02
O = 23:Q.8C 70.45 0.06
5+ L 73.00 0.125
5% 70.45 0.175
N 66.42 0.235
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3-3 Data taken from a stress-strain test for a ceramic is
given in the table. The curve is linear between the origin and 0— ( MP,
the first point. Plot the curve, and determine the modulus of e )

elasticity and the modulus of resilience. 40 0_1_
o (MPa) | €(mm/mm) 550“”
‘2’29 H
a4 00012 J00+
341 0.0016
38 | oo
' 250+
200+
E = zzg(li) = 286 GPa Ans
0.0008 150
1 4
Uy = -2-(229)(106) N/m?(0.0008) mm/mm ooT
501
= 91.6kJ/m’ Ans
0.0008 o‘oﬁaz 0:0016 o=~0qeo 0.002¢-
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*3-4 A tension test-was performed on a steel specimen hav-

ing an original diameter of 0.503 in. and gauge length of 2 L2
2.00 in. The data is listed in the table. Plot the stress-strain A= 7".7;(0‘ 503)° =0. 1987 in
diagram and determine approximately the modulus of elas-

ticity, the yield stress, the ultimate stress, and the rupture

stress. Use a scale of 1 in. = 20 ksi and 1 in. = 0.05 in./in. L =2.00in.

Redraw the elastic region, using the same stress scale but a

strain scale of 1 in. = 0,001 in./in,

o(ksi) &(in./in.)

Load (kip) |Elongation (in.) 0 0

5 p 755  0.00025
1% 60003 23.15  0.00075
a,‘ono0 3%2 40.26 0.00125
ngo | 0oose 5536  0.00175
1.80 0.0080

}2'?53 020 5938  0.0025
16. X

logo | oo 5938  0.0040
2s0 | 0280 : 6039 0010
19.5 X

_ 18.50 0.4600 83.54 0.020
J(ks0) 100.65  0.050
108.20  0.140
_F = 110 kS 98.13  0.200
12 == 9310 0230
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3-5. The stress-strain diagram for a steel alloy having
an original diameter of 0.5 in. and a gauge length of 2 in.
is given in the figure. Determine approximately the
modulus of elasticity for the material, the load on the

specimen that causes yielding, and the ultimate load the
specimen will support.
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Modulus of Elasticity : From the stress - strain diagram,
© =40 ksi when £ =0.001 in./in.

40-0

——— =40.0(10%) ksi Ans
0.001-0

Epprox =
Yield Load : From the stress — strain diagram, oy = 40.0 ksi.

B =oyAs= 40.0[(%')(0.5‘)]= 785kp  Anms
Ultimate Load : From the swess — strain diagram, o, = 76.25 ksi.

P=cA= 76.25[(;)(0.52)} = 15.0kip Ans
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