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Revisions are shown in red.

Question 24:

The hydraulic cylinder shown in the figure has a 2.75-in.-diameter piston (area, 4 = 5.94 inz) and is
subjected to a maximum load from a maximum pressure of 3,000 psi. The effective column length of the

high-strength rod is 50 in. The rod end is guided. Assume both ends are pinned. Use a safety factor of
2.0 with respect to buckling on a material having a yield strength of 36,500 psi and modulus of
elasticity of 30 x 10° psi. The required rod diameter (in.) is most nearly:

Question 41:
Rivet diameter, d,, = 5/8 in.

Safety factor, SF =5

Shear strength of rivets, T, = 44,000 psi
Tensile strength of plate, 5, = 55,000 psi

Rivet bearing strength, 5, = 100,000 psi
Plate bearing strength, 6, = 95,000 psi

Solution 24:
Entire solution is replaced.

Moment of inertia:

I_Ttd4 4 nd?
64 4

Slenderness ratio:

sl L _4

"oy \/7 d
A
Safety margin = 2

Load applied, F = 2 x%(2.75)2 x3,000 = 35,637

2% x30x10°
(S,)p =4|—5———— =127
1° x36,500

Assume intermediate column.
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Solution 24 continued:

2 2
35,637:%{{36,500_ I (36,500)(4><50M

30x10°\ 2w d

35,637 = 28,667a’2 —-35,339
d=1.58 in.

S, =ﬂ=126.21
1.58

7

S, <(S,)p
126.21 <127 Hence intermediate
Check against compressive yield required diameter.

A= Oyield _ 36,500

F 35,637
T P2 36,500
4 Yeld ™ 35 637

dyield = 1 . 1 4

d > deq

1.57>1.14

THE CORRECT ANSWERIS: C

Solution 40:
Failure of the plate:

Prensite = (12,000 psi)(1.5 in.— 0.5 in.)(% in.j = 4,500 Ib

Rycaring = 25,000(0.5)@ in.j = 4,688 Ib
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Solution 41:
Rivet shear:

2
Frg =2 Lrad |2 LY L[5 11440001 5 46 1
4 RJSF 2| 478 5

Plate bearing:
Ses_fes L :[95’00()}(2)(3)(5):4 453 1bf
SF  2tdg B 5 16)\8)
Rivet bearing:
ors _Fre g :(IOO’OOOJ(z)(EJ(éj:4,687 bt
SF  2:dp, 5 16 )\ 8

Plate tensile failure:

Fpp = [5—2(dR)}z‘S‘—§ = {5—2(3}(%)(55’20% = 7,476 Ibf

Solution 54:
TL (1,890)60 in.

e ==
GJ (1.5 x10°)(0.09817)

=0.1004rod =5.7°




