225 The pieceof rubber is originally reclangular and sub-
jected to the deformation shown by the dashed lines.
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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 method.

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

d, Determine the {inal 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.

5) In Fig. P5 shown, determine the displacement of point E.

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

[Secs. 4.1-4.3 (Introd.)] (15 pts.)

Fig. P2
B e
D -
C
1400 N 400 N 600 N 200N
o > = S
Properties
Monler L(m)|A (mm") E (GPa)
AB 0.5 50 250
BC . 1.5 50 250
) 2 32 400
DE 3 10 600

Fig. P5




4-15. The assembly consists of three titanmum 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 pomt F.

E, = 350 GPa.
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463, The rigid bar i supported by the tvo shor white
Spruce wooden posts and a spring, If each of the posts has
an unloaded length of 1 m and a cross-sectional area of

600 rur, and the spring has a stiffness of K = 2 MN/m and
) m, detetmine the force in each

anunstretched length of L0
postafter the load is applied fo' to the bar,

Equations of Equilibrium
(‘F EMC = 0;

AT =t O <, -1000)=0

Compatibility :

(+4) 6, +000=4,
Al 3

et (0l = —
600(10-4)9.65(10°) 20(10°)

0.170F + (10 = 0SF,

Solving Eqs. 1] and [2] yields

F=F =F= 255817 N=25.6KN

F = 88365

B-R()=0 K=R=F

AP = N
k im
-
;*-——lm...‘L——lm L
g 50002 =100 00IN
|
/s :" """""""" ‘,
m m
A
Y
6«020‘. & .:’16
Py 'f.'.':_‘ 5
byt =t f
Ans




