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Ex: The shaft shown 1s machined from a AISI 1040 CD steel . Draw the shear

force and bending-moment diagrams . What 1s the maximum shear force V. What
1s the maximum shear stress developed 1n the shaft
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Ex: A simply supported 2 m. beam with a load of 1000 N. acting
downward at the center of the beam. The beam used 1s a
rectangular 20 mm byv 40 mm steel beam. We would like to
determine the maximum

bending (axial) stress which develops in the beam due to the

loading
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Ex:The I beam 1s made from steel . Find the moment of inertia for the cross
section around the centroidal axis parallel to the z-direction
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Ex: what is the maximum diameter of a solid shaft which will not
twist more than 3° in a length of 6 m when subjected to a torque
of 12 kN-m. What is the maximum shear stress induced in the
shaft. Use G=82 GPa :
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Ex: A solid steel shaft is loaded as shown. Using G = 83 GPa, determine the
required diameter of the shaft if the shearing stress is limited to 60 MPa and
the angle of rotation at the free end is not to exceed 4 deg
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Ex: the beam is subjected to a vertical shear force V= 3 Kip.
1- determine the shear stress at point D. 2- calculate the maximum shear

stress in the beam
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Ex: A simply supported beam carrying two concentrated loads. The shearing force
diagram is shown, along with the rectangular shape and size of the cross section
of the beam. The stress distribution is parabolic, with the maximum stress
occurring at the neutral axis. Use Equation (3—16) to compute the maximum
shearing stress in the beam.
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Ex: Determine the shear stress on the lower surface of
the upper flange . The vertical shear V= 500 N.
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EX:The curved bar has a cross-sectional area as shown. If it is

subjected to bending moments of 4 kNm, determine the maximum
normal stress developed in the bar.
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Ex:The shaft depicted in Fig. 11-18a carries a helical gear with a
tangential force of 3980 N. a separating force of 1770 N. and
a thrust force of 1690 N at the pitch cylinder with directions
shown. The pitch diameter of the gear 1s 200 mm.

. i 1690 TT\,M’{— QQ

[ e

The shaft runs at a speed of 80’?/?%1, and the span (effective
spread) between the direcr-rro02:77f bearings 1s 150 mm.
The design life 1s to be 5000 h and an application factor of 1

1s appropriate. If the reliability of the bearing set is to be 0.99,
select suitable single-row tapered-roller Timken bearines.
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(a) Left—hand thread (b) Right—hand thread
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The press shown for Prob. 8—5 has a rated load of 5000 Ibf. The twin screws have Acme threads,
a diameter of 2 in, and a pitch of % in. Coefficients of friction are 0.05 for the threads and
0.08 for the collar bearings. Collar diameters are 3.5 in. The gears have an efficiency of 95 per-
cent and a speed ratio of 60:1. A slip clutch, on the motor shaft, prevents overloading. The full-
load motor speed is 1720 rev/min.

(@) When the motor is turned on, how fast will the press head move?

(b) What should be the horsepower rating of the motor?

| |
| |
Problem 8-5 : :
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A screw clamp similar to the one shown in the figure has a handle with diameter § in made

of cold-drawn AISI 1006 steel.. The screw is = in-10 UNC made of steel (dry)

and the nut maternal 1s steel
A force will be applied to the handle at a radius of 3.5 in from the screw centerline.”
The clamp will accommodate parts up to 6 in high.

(a) What screw torque will cause the handle to bend permanently?

(H) What clamping force will the answer to part (a) cause if the collar friction is neglected

c) calcuate the stresses 1 the screw threads

Given that nt=4

ACME thread

Problem 8-7

q) M-(35 -3¢ ) F

Jild Streegh = 41000 ~p LG &0

Yield Stregtl- - M - WA xIRS5F _ dioco

N33 7 (35)2
- 85 I f
T=35%x85
= 86 IBB A\\,\
b Te- b dv (l”fﬁ-fo)sm &qe«>
- ﬂdm—fl Sec) &

Table &8 UG e 3 60289
Q= C§/p‘ljcc\/\/'1 = ;ﬂ:@-}

3ld - /1o
Ar = d — P/t/
- 3[4 - %O = G 65

- .o 7% (ol—\-7\"(09_)(c_ﬂ(‘\r:€>‘>
PN R (oF) =2 (s 1) (1 1S5)

I _309.33 TbP

S === L£E . £x3093% -
ﬂdfntp /T (s. ¢5)(4) (= )

n

g5 =—df . -9=3:% 38

N O™ ™ (5.65)"
(182’ - 1€6% 20 _
Nd(s < (o-¢5)"

nbmodericd )1, Scred medesied o1\ L, beosvg &fvess | Lol bl TToble -9 «

Jrw oLosler o) Sole Banvg \on (G0 i ol VeeSe N L a el
Safe§ 3

~

A square-thread power screw has a major diameter of 32 mm and a
pitch of 4 mm with double threads, and 1t 1s to be used In an
application similar to that in Fig (5—4). The given data include
S=/=008.d-=40 mm, and F = 6.4 kN per screw.

(a) Find the thread depth., thread width, pitch diameter,
diameter, and lead.

(H) Find the torque required to raise the load.

C Find the body stresses, torsional and compressive.

(d) Find the thread stresses bending at the root. shear at the root. and
von Mises stress and maximum shear stress at the same location.

minor

(€) Find the bearing stress.
() factor of safety

3) Om= O - ®/1L =z 32— Y2L= 25mm
A= 00— P = 38-49d = I % vm

L= np=8x#)=8 mm
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Prob. 8-11 : An M14 x 2 hex-head bolt with a nut is used to clamp together two
15-mm steel plates.
(a) Determine a suitable length for the bolt, rounded up to the nearest 5 mm.
(b) Determine the bolt stiffness.
(c) Determine the stiffness of the members

Table A-31, nut height /= 72.8mm. L=/ + H =2(75) + 72.8 = 42.8 mm.
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Shown in the figure is a 20 by 250-mm rectangular steel bar cantilevered to a
250-mm steel channel using five tightly fitted bolts located at A, B, C, D and E.
For F=16 kN load
find
(a) The resultant load on each bolt
(b) The maximum shear stress in each bolt
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