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

3-10%
8y = &pL,, =0.0075(150) =1.1250 mm

ﬁ:% e=2b - ’,z’ e
@  b=5,+0.09 mm e=05, bir" oo™y g

Sep =2(8, +0.09) =2(1.1250 +0.09) = 2.4300 mm

SCE:%:%:QOOSIO m/m = 8100 M/M ..o Ans.
(b) b=0,+0.09 mm e=0.+0.10 mm

(8ep +0.10) = 2(5, +0.09) = 2(1.12500 + 0.09) = 2.4300 mm

Ocp = 2.3300 mm

_ % _ 2300, 50777 m/m = 7770 P Y R Ans.

&
“ L, 300
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3-26
The given values are
g, =1950 ym/m &, =-1625 ym/m g, =—1275 ym/m
sin@, =3/5 cos® =4/5
(a) &, =(1950)cos’ 6, +(-1625)sin’ 6, + 7, sinf, cos O, =—1275
¥ = —4037.500 rad = —4040 J1ad. ..o A

(b) Egr =(1950)cos® (=0, ) +(-1625)sin’ (—6, ) +(—4037.5)sin (-6, ) cos (-0, )
Egr = 2600 LM/ oo Ans.
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3-36*
The given values are
g, =900 ym/m &, =650 yum/m 7 =300 urad
300
0 = LinTo Lg% 5090 4003

T2 e-g, 2 (900)—(650)

When 6, =25.097°
g, =¢&,cos" O+ sin’ @+y, sindcosd

=(900)cos* @, +(650)sin’ &, +(300)sin &, cos 0,

=970.256 ym/m=¢ 580u

£, =& tE, —6‘;19; ZZ.744dym/m g 9704 -
Vp = Ep —Epy =2FV012 pura as.jo”
g, =+970 um/m & 25.10° Ans =y / - /

pl - I A PR . x
£,, =+580 yum/m % 64.90° ... Ans. 4
g =0 um/m Ans ??OF

3 =0 m/m s
7, =391 prad .. Ans ©
Vax = Emax — Emin = 970—0=970 prad (out-of-plane) ..., Ans
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3-45
The given values are

&, =—750 pin./in. 7 =750 prad €,, =—1500 win./in.

2 2
+(=750 —(=750 -
L1500 &40 8 =(£750) +(—750
2 2 2
g, =—1312.500 gin./in. = —1313 LN/, oo, Ans.
: -750
0 Lo o Lo (10 p6sese _e3a3s0
) E,—¢€, 2 (—1312.5)—(—750)
563 ¢

Y, =&y~ &€, =937.500 urad

3 \// N7
Voo = Emax = Emn = (0)—(=1500) =1500 prad _ 3\ 30° %

/
X L
£, ==563 uin./in. % 63.43° ... Ans.
o

£,=¢& +&,—&,,=-562.500 uin./in. A\ 1500u
Yy <: i: ?} /
-~

€,y =0 LANSIN. i Ans.
Y 93T JIAQ oo Ans.
Vax = 1500 zrad (0ut-0f-plane) ... Ans.
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3-53
The given values for use in
drawing Mohr’s circle are

&, =750 pin./in.
&, =390 pin./in.

=-900 wurad
Ve H o e £
a= 750+390 =570 pin./in.
. . (3%0,450)
R=J(180)’ +(450)" = 484.66 yin./in.
(@)
6, =2 = Lan" 222 _34.100° (cw) Y
2 2 180 o dsn
€, =570+484.66 = +1054.66 uin./in. - 39;0\ v -.
&, =+1055 pin/in. T 34.10°........... Ans. B
£,, =570~ 484.66 = +85.34 yin./in. \
IOSS'/A
£,, =+85.3 pin/in. & 55.90° ........... Ans. 85.3u
Yy = 2R =969 LUIad ....ooooooiioiiiii Ans.
Viox = Emax — Emin =1055—0=1055 prad (out-of-plane) ...........ccccoovoverveincincrncnnne. Ans.
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3-57
The given values for use in Y
drawing Mohr’s circle are /.

&, =360 pin./in.
&, =750 pin./in.

&,, =120 pin./in.

(360) +(750) \‘”"f‘
a=—2 "7 o
.2 . ‘??Of,(
=555 pin./in. \ \
12
R=555-120=435 in./in. °’\ >
Y ~
ﬁng—lcos*1£:3l.683° | i
2 2 435 X ) Yy negahive
¥, =2(435)sin 63.367° ‘ Dacl Yoy Positiie
ooy = 0 1) [N imsnsosossssssisassmaasins Ans ™ /
>
€, =555+435=+990 pin./in. ... Ans. P 9ou
12 M
€,y =0 LAN/IN. i Ans. %ou &
7, = ARSI IR ¢ omossescism s Ans.
Viax = Emax — Emin = 990 —0=990 prad (out-of-plane) ..., Ans.
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3-66
(a) The given values are g, =& =875 ym/m &, = &5 = 7100 m/m

a

&, = &g =—650 yum/m v=033

g, =&,c08" 0+ sin’ @+y, sindcosd
&, =(875)cos’ (120°) + £, sin’ (120°) + y,, sin (120°) cos (120°) = 700
g, =(875)cos’ (60°) + &, sin’ (60°) + y,, sin (60°) cos (60°) = —650
0.75000&, —0.43301y,, =481.25
0.75000¢, +0.43301y,, =-868.75
€, =-258.333 ym/m
7y =—1558.846 urad

—1558.846
0 =Lliant Lo Lo ( )

1
P2 s-s, 2 (875)-(-258333)
=-26.991°, 63.009°
When 6, =—26.991°
&, =(875)cos’ @, +(-258.333)sin’ 0, +(—1558.846)sind, cos O,
=1271.978 yum/m=¢

£,=¢&t& —¢&, =—-655312 ym/m

£,=¢ =1_—‘”(gx+g},)=1_0'33 [(875)+(-258.333) | =-303.732 ym/m

p3 z

-V -0.33
£, =+1272 pm/m % 26.99° ... Ans. Y
&, =—055 um/m & 63.01° ..o, Ans. %
5; =304 [M/M ..o Ans. k 'lf-ji" A
Yo =¥p =Ep — €, =1927 prad ..o Ans. 1272 1t .
(b) Ve = —2(5X - 5y)sin¢90059+ Vo (0052 0 +sin’ 0) "%
=-2[(875)—(258.333) |sin (40°)cos (40°) s
+(~1558.846)[ cos’ (40°) +sin’ (40°) ]
Vo =—1387 LUTAQ .o Ans.
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3-75
The given values are g, =& =600 pin./in. &, = &5 =500 pin./in.

¢, =¢,=-200 yin./in. v =0.30

g, =¢&,cos" O+ sin” @+y, sindcosd

&, =(600)cos’ (45°)+(—200)sin” (45°)+y,, sin(45°)cos(45°) = 500
7, =600.00 prad

| 600
o Lin Yo Lo (600) —18.435°, —71.565°

) £.—¢, 2 (600)—(—200)
When t9p =18.435°

¢, =(600)cos’ 0,+ (—200)sin’ 0,+ (600)sin 6,cos0,
=700.00 pin./in.= ¢,

£, =6 +&, —¢&, =-300.00 xin./in.

€, =+700 £n./in. & 18.43° oo Ans.

€,, ==300 pin./in. R 7157 e Ans.
-V -0.30 .

£, =6, = :(gx +e,)= m[(éoo) +(-200) | =-171.4 grin./in. ....co..... Ans.

Yoax =V p =€p1 —€pa =1000 LT coooooiiiii s Ans.
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