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6-18*
@ T _fe_ (45’000)(0;075) =67.9(10°) N/m* =67.9 MPa .....oooooomv Ans.
J  2(0.075)' )2
(b)  T.=(150/450)(45)=15kN-m T,=15-8=7kN-m
2 -
T =Tep = —(8000)(0'?40) =79.6(10°) N/m’ ¥ % ;
7(0.040)" /2 T /

Tome = 79.6 MPa i, Ans. . 15" 4
o oo TL_(8000)(2:5)+(-7000)(1.5) 7/// a5
C = — =

JG | 7(0.040)" /2 (80x10") -| % u../
0/=0.0295 Tad oo Ans. I €
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6-22
With the left end of the shaftat x = L
and the right end of the shaftat x =21

p=rx/L
J=%(p“ —R4)=2—7z4(r4x4 ~R'LY)
4
dH:dezzTL ( : 4dx : 4j
JG 7G \r’x’—R'L
2TLY (oL dx
9=J-d0= G J.L (r“x“—R“L“j
0= TL3 In R\ R —2tan”" 2r w2tan | S ] Ans
27GRr r—R 2r+R R R
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6-36
J=nd*[32=7(20)'[2=0251327(10°) mm*  4ep"™ 30"
LS X Wa
(a) Tup :2 = (600)(0.020)6 - 47'7(106) N/mz ( - s l\ef cl s - [\i O
J (0.251327x10°) Saganm | qapnn | oM
TAB = 477 MPa .................................................. Ans. + : 240
00 [/
s e L
. z o
( <10°) . vazsseliesite
o =9.55 MPA oo Ans. -lA B ¢ D €
i = (840)(0'020)6 =66.8(10°) N/m’ = 66.8 MPa ......ccoooooooiririe Ans.
(0.251327x10°)
G = (120)(0'020)6 =9.55(10°) N/m® =9.55 MPa w....ooooovomiiciri Ans.
(0.251327x10°)
B s = Omcc = T = 66.8 MPA (T&C) ottt Ans.
© O=1E= (000120+840+120)(15) ) 1310 raq Ans.

JG (0.251327x10-6)(76><109)
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6-47

2ZNT _ 27(360)T,
60

T, =1458.92031 Ib- ft =17,507.0 Ib-in.

Te (17.5070)(d,/2)
J xd'/32

(b) Power shaft: N = (96/16) N oor = 6(360) =2160 rpm

power

2ZNT _ 27(2160)T
60 60
T, =243.15339 Ib-ft = 2917.84 Ib-in. (=T, /6)

(2.91784)(4,/2)
C xdi/32

(a) Motor shaft: Power =Tw = = (IOOX 550) Ib- ft/s

=12 ksi d, =1.9511n. oo Ans.

Power =Tw = :(100x550) Ib-ft/s

=12 ksi d, =1.074 1. oo Ans.
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6-74
g 7(120)° 20.35752(10°) mm* 0 =TL/JG
VY
7(120* - 60°
J, =%=19.08518(106) mm* B b
J = m(60) =1.272345(10°) mm"* @ D(GE';:['FI\@
TR T ’ F
Equilibrium: T, =T, (@)
T,-T,=T,+T, ORE ,‘f’///?/
Deformations: 6, =0, +0,, + 6, =0 (c) 777777 Y
Orrs = Ours @ Trririiiride) T

(-7)(2)

(20.35752x10’6)(80x109)

CD

=—1.22805(10°)(7;.) rad

o (T)(140)
tra (19.08518x10'6)(28x109)

=2.61983(10°)(T,) rad
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6-74 (cont.)

(7,)(1.40)
(1.272345x107°)(45%10)

If 0, <3°=0.0523599 rad ,then 7. =T,  T,=7,=0,,=0
If 6y > 3°=0.0523599 rad, then
2.61983(10°°)(T, ) =24.45179(10°)(7;) (d)
T, =9.33335T,

EF.b

=24.45179(10°)(7; ) rad

RY/4

—1.22805(10°°) 7. + =—+2.61983(10°)(T.)=0
(10°) e+ 55+ (10°)(7,) ©
T, =[42,636.60+2.133337,] N =[42,636.60+19.911077,] N
T, =(42,636.60+19.911077, ) +(9.333357, ) + T, (b)
T, =(0.03306397;, —1409.734) N T, =(0.3085977,, —13,157.54) N
T, =—(0.6583387,, +14,567.29) N
__ (1.)(0.060) _(1)(0030) __(1)(0030)

‘ (19.08518><10‘6) ’ (1.272345><10-") : (20.35752x10-6)

), (1)(2)

R (20.35752x10-6)(80><109)

ml 4| ] B
- o e -
1) —

g 80 . -~ E P ! /
2 60+
@ 40 [Aluminum — 1 /
22 '// ""“TJ’ 0
i) 10 20 30 40 50 G0 70 80 9I0 1] 10 20 30 40 50 &0 70 80 9.0
Torque, Tp (kN.m) Torque, Tp (KN.m)
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6-87*
g, =¢&,c08" O+ sin’ @+y, sinfcosd

=(36)cos” (45°)+(150)sin* (45°) + Y sin (45°)cos(45°) =310
7 =434.00 yrad

E 30,000 y .
=0, = g, +ve,|= ————[36+(0.30)(150) |(10°) = 2.67033 ks
Ua O-x 1_]/2[ a b] 1_(030)2[ ( )( ):I( ) 1
c,=0,= 1—Ev2 [e, +ve,]= %[(150)+(0.30)(36)](106): 530110 ksi
p=20t 2 (267033)(0375) _ 4 ] S Ans
r 10
E 30,000)(434.00x10°
7, = 2(1@) _ 2zf+0.30)x )_ 5.00769 ksi

J=rd"[32=7(20.75" - 20") /32=2492.075 in*

7ol _ (5007.69)(2492.075)
¢ (10.375)

T =1.20285(10°) Ib-in.=100.2 Kip - ft ..o Ans.
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6-98*
Te ., (3270)(d/2)

T =K, =K, din 60(10°) N/m’
d’ =277.56622(10°) K, ()
Guess K, =20 Then Eq. (a) d=0.08219 m
r/d =5/82.19 =0.061 D/d =100/82.19=1.22
and from Fig. 6-25b K, =18
2 guess K, =1.8 Then Eq. (a) d =0.07935m
r/d =5/79.35=0.063 D/d =100/79.35=1.26
and from Fig. 6-25b K =18
Therefore, the 2™ guess was correct, and @ = 79 MM ...o.oooiiiiieiiiieieeeeeeeeee e eees Ans.
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6-148
J s, = 7d*[32=7(160)" 32 = 64.33982(10°) mm*

Ty, = (160" =100*) /32 =54.52234(10° ) mm*

Jsen =7(100)" /32=9.81748(10°) mm*

Equilibrium: T +T,=75kN-m (a)
Deformations: HBC’S = HBC,b 0= TL/JG
7.(15) ) 7,(15)
(54.52234><10'6)(80x109) (9.81748><10‘6)(40x109)
T =11.107207, (b)
T, =6.19466 kN-m T =68.80534 kN-m
In4B: T, _Te _ (85,000)(0.08) =105.6888(10° ) N/m* =105.6888 MPa
J (64.33982x10-6)
nBC: 7, = (68’805'34)(0'068) =101.0(10°) N/m* =101.0 MPa
(54.52234><10— )
7, = (6194'66)(0'(35) =31.5(10°) N/m* =31.5 MPa
(9.81748><10 6)
(a) Toaxs = 1057 MPa L Ty = LS MPa s Ans
(b) 0,=0, ,+60.,+6,, 0,=TL/JG
(85,000)(2) N (~68,805.34)(1.5)
b (64.33982x10°)(80x10°) * (54.52234x107°)(80x10°)
B, = 0.00937 TAA ....oooooeeeeeeeseeeee e Ans.
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