MECHANICS OF MATERIALS, 6th Edition RILEY, STURGES AND MORRIS

2-19%
From an overall free-body diagram of the seat,
the equations of equilibrium give

—3F, =0: A,-E=0

TSF, =0: 4,-30=0

OEZM,=0:  3(30)-21E=0
E=4285711b
A, =4.285711b 4,=301b

Next, from a free-body diagram of the seat back,
the equations of equilibrium give

OIM.=0:  9(T,,cos8)-21(4.28571)=0
6= tan"' 10 39.806°
12

T,, =13.01707 Ib

r=l8 o T 1179 PSi e Ans.
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There are two bolts and they each carry a normal force of NV
and a shear force of V' . Equilibrium of the eyebar gives

Z XF =0: 2N —Pcos30°=0
N ZF =0: 2V + Psin30°=0
° 0.5)’
N:Pcos30 <12 72( ) kip
2
P <5.441 kip
in30° 0.5)
V=Psm30 <3 7[( ) Kip
2 4
P <6.283 kip
Pl =544 KIP oo

n
t\av £
P \30°
-] “N—%
30°
....................................... Ans
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The given values are

o, =8ksi o, =0 ksi 6, =90°+tan™ % =126.870°
o, =8 ksi 8=(8)cos*126.870°+(0)+ 2z, sin126.870° cos126.870°
(a) T, =7, =7, ==5.3333ks1 Z =533 KSI ccooooorrrirririiiiics Ans.

T, = —(O'x -0, )sin OcosO+7,, (cos2 0 —sin’ 9)
=-[(8)—(0)]sin6,, cos@,, + (—5.3333)[(:052 0, —sin’ Gaa]

(b) T, = 4533 KST oo Ans.
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The given values are
o, =12 ksi o, =—4ksi 7, =—6ksi
2t 2(-6
0 = ltan"1 — = ltan_1 # =-18.435°, 71.565°

) o.,—o, 2 (12)—(—4)
When 6, =—18.435°
o,=0,cos’ 0+0, sin’ @+2r sinfcosd

=(12)cos* @, +(—4)sin* 0, +2(—6)sin 6, cos b,

=14.000 ksi =0, .Jri i (ks?)
0,=0,+0,-0, =-6.000 ksi 24 o
T =T, =(0,1=0,,)/2=10.000 ksi gt“ -
. jeaze] | T~
G5 =(0,+0,,)/2=4.000 ksi
b
(@ 0, =14.00 Ksi (T) N 18.43° sttt Ans.
Gy = 6.00 ki (C) & T1.57° oottt Ans,
Toax =T =10.00 KST oo Ans.
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(a) The given values are
o,=-2TMPa o,=45MPa 7, =0MPa 6, =-57°
o, =(-27)cos’ (=57°)+(45)sin* (-57°)+(0)
O =23.6 MPA(T) ..o Ans.
7,, =—[(-27)—(45) Jsin(-57°) cos (-57°) +(0)
T, =329 MPa ..., Ans.

(b) Since there are no shear stresses on the horizontal and vertical surfaces, they are principal surfaces and the
stresses on them are principal stresses.

(Mmee)
o, =0, =45 MPa $ ol sd
c,,=0,=-27MPa 27

fm =7, =(0,1~,,)/2=36.00 MPa y_x At | 47

O°
i 145
0,5 =(0, +0,,)/2=9.00 MPa
0 =450 MPa (T) T ottt Ans
0,7 =27.0 MP2 (C) > oo Ans
Toax =T, =30.0 MPa s Ans.

gobbuboooobbbuoooobobbouooooo
goooobbbgoooooobbooooobobbbooooooobn)
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2-93
The given values for use in
drawing Mohr’s circle are

o, =25ksi
o,=12 ksi
7, =—10ksi

0.=0,;=0ksi

25+12
a=

=18.50 ksi

R=+6.5+10* =11.927 ksi
o 1. 10

0, == = tan" —=28.488° (CW)

o, =18.5+11.9=30.4 ksi (T) % 28.49° ................ Ans.

o,, =18.50-11.93=6.57 ksi (T) & 61.51° ........... Ans.

D e B X D Ans.

Toax = (O = Ouin )/2 =(30.427-0)/2 = 15.21 ksi (out of plane) ............... Ans.

2800 00Ut maxU O OOOT p)
(U 0O 0O 0O O Mohr's circlel] U I I 1J UJ O Mohrt's circlel] [1)
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The given values for use in
drawing Mohr’s circle are

o, =8ksi
o, =0 ksi Op2

7, ==5ksi

0,=0,=0ksi

a= & =4.00 ksi
R =+/4%*+5% =6.403 ksi
0, = ¢ ltan“ 2 Z25.670° (CW)
702 4
(a) 0, =4.00+6.40=10.40 ksi (T) =6 25.67° oo, Ans.
0,, =4.00-6.40=-2.40 ksi=2.40 ksi (C) &£ 64.33° ............... Ans. rep ks
il b
Toax = Tp = R =640 KST oo eer e es s e eeneees Ans.
(b) 0, =4.00+6.403c0354.920° = 7.68 ksi (T) ..ccoevervrrrrevrirecrrnerienne Ans.
7, =6.4035in54.920° = 5.24 ksi (CCW) = +5.24 kSi ...ccecovvrvrnec Ans. 0

2800000t maxUO OO OOT p)
(O 0O 0O 0O O Mohr's circle[] OO 00 O O O O Mohr's circleld [1)
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The given values for use in
drawing Mohr’s circle are

o, =13 ksi
o,=7 ksi
7, =—4ksi

0,=0,=0ksi

13+7
a:

=10.00 ksi

R=+/3"+4" =5.00 ksi

¢ 1 L4
0 =—=—tan —=26.57° (CW
pl 2 2 3 ( )

@ 0, =10.00+5.00=15.00 ksi (T) % 26.57% ...cccoocnrr
G, =10.00-5.00= 5.0 ksi (T) & 63.43°% oo

rp=R=5ksi .............................................................................................................

Toax = (O = Ouin )/2=(15-0)/2 =7.50 ksi (out of plane)

(b) 0, =10-5.00c0566.870° =8.04 ksi =8.04 ksi (T) ....ccccoovuvuec.
7, =5.0051n 66.870° = 4.60 ksi (CW) =—4.60 ksI ......c.cccoeuuune.

2800000t maxOO O OOT p)
(U 00 0O O Mohr's circlel] U U U 1 U LI Mohr's circlel] L)
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