326 The piece of rubber is originally reclangular and sub-
jected to the deformation shown by the dashed lines.
Determine the average normal strain along the diagonal D5
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Problem 2: (20 points)
The stress-strain diagram for a specimen having a length of 300 mm and a diameter of 25 mm is
shown below.

a. Determine the modulus of elasticity, the ultimate stress and the fracture stress.

b. Determine the yield strength using the 0.2% offset imethod.

¢. Determine the new length and diameter when the specimen is stressed to 400 MPa.

d. Determine the final length when the specimen is stressed to 600 MPa and then unloaded.
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4) In a tensile test of a bar with rectangular cross section 200 mm x 300 mm, the axial force at the
proportional limit is 1200 kN. The 900-mm gage length is observed to increase by 0.45 mm, and
the 300-mm dimension decreases by 0.015 mm. Calculate

a) the proportional limit,

b) the modulus of elasticity,

¢) Poisson’s ratio,

d) the new value of the 200-mm dimension.

Secs. 3.1 -3.4; 3.6] (15 pts.)

5) InFig. P5 shown, determine the displacement of point E. [Secs. 4.1-4.3 (Introd.)] (15 pts.)

Fig. P2
8 C

D -

C

1400N 400N 600N 200N
v Properties
Ml L(m)|A (mm") E (GPa)
AB 0.5 50 250

BC: | 15 50 250
CD 2 32 400
DE 3 10 600

Fig. PS5
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4-15. The assembly consists of three titanium rods and a
rigid bar AC. The cross-sectional area of each rod is given in
the figure. If a vertical force P = 20kN is applied to the
ring F, determine the vertical displacement of point F.
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463, The rigid bar is supported by the two short white SOKN/m

spruce wooden posts and a spring, If each of the posts has i ‘ﬂaiﬂﬁl ‘l
' Y ) Yy Y

an unloaded length of 1 m and a cross-sectional area of
600 m’, and the spring has a stiffness of k = 2 MN/m and
an unstretched length of 1.02 m, determine the force in each Al By |
post after the load is applied to the bar. .
{m
Equations of Equilibrium: i_
T T
| |
(sB=t R-R=D f=h=F i 0
PAIE=0 2F +F,-100(10)<0 (1] 2 500 (2, 210008 W
Compatibility : Vst f """""""""" _1}_
(+4) 5, +002=4, X
Al ; I
002 —2 At ol
600(10-¢)9.65(10°) 2.0(10)
0.170F + 20(10) = 05F, bl

02m <,
Solving Eqs. {1] and [2] yiclds : ' ¢ I,—," il 0(5f’

F =F=F=25581TN=25.6kN Ans

F, = 883%5N



