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Chapter 1.

L1 Vp=4Xkips, Mp = 4 kip-1ft.,
Vg = 2.5 kips, Mg = 6 kip - ft.

13 (2 Reo=75kN <, Rey = S0KN 4,
Rge = 75 kN —, Ry, = 10kN |.

(b) Fp=385kN, Vp=30kN,

1.5 Rp= 12.58 kips.

L6 (a3 T=06kN m.

(b) Ra=4427kN,
Rg= 8.854 kN.

1.8 V,=64N,M,=312N-m.
110 7,=03kN-m.

113 e = 90%.
116 (28) £0max = 20004.
(b) & == 1000u.

119 AlLgp=0.232 mm.

121 5, =&, = —363 4,
Vey = 165148,

Chapter 2. Materials

22 (8) E=53GPa
(b) v=025.
(©) G=21.2GPa.
2.3 (a) v=0.25.
(b) E = 8.335 x 10° psi.
() o' =3.0015in.
(d) G ==3.334 x 10° psi.
25 &, = 13274 |

Introduction o Design

L' = 9996 mm, ¢’ = 4998 mm,
b = 9,996 mm.

29 n=3.16.
2.11 d=10667 in,

Chapter 3. Stress and Strain

3.2 dgn= 73 mm.

34 (a) opgp=—1.018 MPa,
(by 14 = 9.697 MPa.

35 o =540
d 2
38 b=—x h=d=.
V3 3

3.1 b=565mm.
L\¥2

313 h=h (Z) .

3.16 7= 0.399 in.

3.19 M =38.45kip-in.

321 (@) o, =—37.1kPa, o, = —2.9kPa,
7oy = 47 kPa.

(b} Thax = 30kPa.

3.24 (a) o, =25ksi, 0y = ~5ksi, 1,y = —8.66 ksi.
(b) o =27.32ksi, oy = —7.32 ksi, 0, = 15°,

3.26 o, = 1403 MPa, o, = 1.07 MPa,
T,y = 12,28 MPa,

3.29 Point A: (a) o; = 864 psi, o= 234 psi:
(b)) Tom = 315 psi.

331 o, = 19.6 ksi, 7o = 2.87 ksi.

3.35 (a) Vimax = 566u.
(b) ALse =141 x 107 %in.
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3.37 Pai = 1.281 MPa.
3.39 Py =293 kN.

341 (a) a=0.135 mm.
(b) p, = 943.1 MPa.

344 p,=414.9 MPa,

3.48 o = 24.98 MPa,
t = 21.27 MPa.

Chapter 4.  Deflection and Impact
41 (3) d=874mm.
(b} k= 2000 kN/m.

42 Ry =7.041 kips,
Ry = 0.959 Kips.

44 (a) P=1782kN.
(b) 8, = 0.0653 mm.

4.5 (a} ¢p = 6.82°.
(b) Tap=41.92 MPa,

4.7 =197 mm.

— MOL 2 2
411 o =EIL (—=6al + 347 + 217 4 4.

SP(Ey D)
414 R=c 2200
2EL + Erdy)
PL*
4.18 RA“-KRB—? MA—%MB —-*—-“b

2

Fx
=— 4
] 48E1 (3L - 4x).

7 1
4.22 R, m;i—m, Ry=3P1. My =2 Pa).

4.25 (a) Spax = 7.38 mm.
(b) opax = 198 MPa.

4.27 d = 1.943 in.

4.30 (a) oy = 4.24°,
(b} Tmay = 243.3 MPa.

432 My =46.8751b-in.
b 2
4.34 (b} . opue= 0.75 Po (}») .

(©) Wpae = 0.071 in.,
Omax = 9.375 ksi.

Chapter 5. Energy Methods in Design

1 w3
82 = e
30 AG

5.5 VA ».“2Pa (a+L) [BE*] *{“ SAZL]

*57 Sp = (4L° + 67 RL? + 24R% + 3nRY).

o T12ET
2 M,
59 R, = M - R,;_mz—u_g
4M
Re= 37 1

4
wda

511 §, =602
g El

PR?
s. T e,
s 5.13 53 2E1
i T,L
N ] e .
5.15 (b) ¢p GJ ( > )

PL
.1 v 2. — 1,
5.18 (3¢) 828AEJ,

PL
= 3.828-—s,
Bch 8AE

4p
522 F=""1,
Vi
PL (11 82
524 5 = el
€= 3E(A+ 1)*‘

L 4
530 y= 22 (_) sin 25 |
7 L
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532 (a) PX aL—x
N a T e —_ .
V= BET o

PL? PL?
D) vV = 5 Onax = 757

3E7

PcA(L — )

534 Vg = AETL

Chapter 6. Buckling Design of Members

6.1 d=729mm

6.2 d= 257 mm.
6.4 Pg=435kN
6.6 Fuq=129.6kN
6.7 P = 13.83 kips.

612 d=121mm.

6.13 P,; = 637.5 kips.
6.16 Py =3413kN.
6.18 L.=13191in.

EI
622 .

6'23 Poy= =5

Chapter 7. Failure Criteria and Reliability
1 o =231.6 MPa.
P =256 kN,
o =97:5 MPa.
5 M=276kN-m.
P =4901b.
@ n=286.
. (b)) n= _2'._6_l.:
743 () £ =0208in.
®) r=0.18in.

ANSWERS TO SELECTED PROBLEMS

715 (a) n=1.94
(b) n=1.82

717 (a) n=121
(b) n = 1.06.

7.20 T =14.11 kips-in.
723 r=111.1 MPa.
7.26 R 7= 99.94%.

7.29 (a) o = 7.645ksi.
(b)Y R = 76%.

7.31 10%.

Chapter 8. Fatigue

85 S.=3835MPa

88 (a) n=4.64
(by n==1.57.

8.12 {a) T=6249N-m.
8.15 n =198

817 1=0.7361n

8.19 h=1.45mm.

821 h=0.021in.

822 P, = 3023 N.

8.24 n=1.63.

8.27 n=14,

Chapter 9. Shafis and Associated Parts
9.2 (a) Dac= 14.22 mm, Dpc = 20.52 mm.
(b) ¢han = 49.25°

9.3 W,/W,= 0598

95 (a) D=4271 mm.
(b) D =423 mm.
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9.7 D= 63.5mm. 1.2 N =60, N, = 180,
99 n=207. 114 N, = 88, dy = 88 mm, ¢ = 220 mm.
9.11 n=1.93 1.6 (a) F,; =2101b, £,y = 7643 Ib,
9.14 D =224 in. (b) Re=22351b, T = 630 1b-in.
9.16 7. = 594 rpm. 118 (a) F,y =8.843KN, F,;, = 3219 kN.
9.18 1oy = 966 rpm. (b) Rc=9411kN, Te = 1.326 KN - m.
920 n = 1.205. 11.10 (a) F=2801b, Fo = 130.6 Ib,
Fi3= 490 1b, F.3 = 278.5 Ib.
. . {(b) R = 5407 Ib,
Chapter 10. Bearings and Lubrication Te=19601hin.
102 (a) Ty=42.64. 1112 (a) F,=692.21b.
(b) hp = 16.24. (b) F,.=34021b.
(c) f=0.057. () Fi=114.81b.
104 7 =2595mPa-s. 1113 (a) F, =275 kN.
106 W=35631b. (b) F, = 1.81kN.
108 (2) F=0.02. () Fr=6175kN.
(b) hp=0.714. 1115 {a) F), = 6.76 kN.
10.10 (a) /o= 0.008 mm. (b) F=2.35kN.
(b) kW =0.017. 11.16 No.
10.11 (a) Ao =0.013 mm. 11.18 hp = 6.95.
(D) Prnax = 4.808 MPa. 11.20 hp = 19.59.
10,13 (a) =528 mbPa-s. 11.23 hp = 36.33.
(b) kW = 0.377. : ]
10.14 = 85.2°C.
10.16 L= 344.8 hr, 1

Chapter 12.  Helical, Bevel, and Worm Gears
10.18 L]o = 119.5 hr.

121 (a) p,=0.524in., p = 0.605 in., i
10.20 18.8%. P. = 1.048 in.
10.22 Lig=9493 hr. (for 03 series) (b) P =5.196, ¢ = 28.3°. 1
10.26 Ls = 267 hr. (c} d,=3849in.,d, = 7.698 in. i
12.3 kW == 75.58.
Chapter 11.  Spur Gears 125 (@) Fy=Fy=Fa=26311b. !

1 h=0562in., b = 0.5 in ) I =8401b-in., 15 =0,7, = 1680 1b - in.

tp=3.7591n., r, = 4.25 in. 127 n=1.21. L




12.9

12.10

(a} hp=17.63.
(b} hp =31.1.

(2) d,=2.5in.,dy=525in.

(b) w, = 25.46°, o, = 64.54°.

C(e) b=0.969 m.

12.12
i2.15
12.17
12.19

12.22

Chapter 13.  Belts, Chains, Clutches, and Brakes

13.1

13.3
13.5
13.6
13.8

13.10

13.12
13.15
13.17

13.19
13.22
13.24

{d) ¢=0.02061n
The gears are safe.
kW = 29.25.

F, = 10.08 kips.

{a) A= 10.39°

(b) Fyp= Fp =420.2 1b,
(¢} (hp), = 8.74.
(hp)s = 1.392.  No.

{a) Fi=1290.61b, F;=12851b.

(b) L=15181n.

kW = 34 6.
Fonax = 1,143 kN.
¢=13.132in.

(2) Puax = 254.6kPa, T= 180N -m,
(B) Pmax= 191 kPa, T = 1838 N-m.

(a)y d=17.641n.
(by F,= 1833 kips.

w= 1451 in.
T=602N-m

Fy= 14 kN, F; = 3.987 kN,
kW = 31.46.

Fy=3,085 N, F = 538.6 N.
hp = 12.76.
F,=366.04 N. No.

ANSWERS TO SELECTED PROBLEMS

13.25 (a) F,= 1.542kN. No.

(by Ry =72.632kN.
13.28 b= 1.414r.

Chapter 4. Springs
141 (a) T=3543N -m.
(b) 7 =353 MPa.
143 N, =749
144 (a) h, =39 mm.
(b) Poax = 3204 N,
146 (a) by =45.53 mm.
{b) The spring is safe.
14.9 (a) d= 1494 mm.
(b)y Ay ==274.6 mm.

(c) The spring is safe.
Jo=4370 cpm.

1418 P, =724 1b,
Poax = 127.6 1o,

14.12 (a) n =249
(b) N,=173.
14.13 (a) d=0.103 in.
{c) f.=9270 cpm.
{d) The spring is safe.
1415 (a) ¢ =541 mm.
{b) N, =989,
14.18 »n = 1.30.

1420 () M =6.0161b-in.
{b) 8 =64.6°

Chapter 15.  Power Screws, Fasteners,

and Connections

154 kW= 1.23

787
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i5.6

15.7
15.10

1511
15.13

1815
15.16

15.18

15.20

15.22
15.25
15.27

15.28
1530
15.32
i5.34
15.37

ANSWERS TO SZLECTED PRORLEMS

(a) n =48 rpm.
(b) (hp)reg == 12.1.
f,=1453N-m.

(a) o = 10.8 MPa.
(b) Lye=20.8 mm.

(¢} Nut: 7 = 13.8 MPa,
screw: T == 16.4 MPa,

P == 5467 KkN.

() Prax = 3727 kN, Py, = 21.53 kN.
(b) T=75N-m,

=277,

(a) P,=118.5kN.
(b) T=3126N-m.

n = 2.07 (with preload),
n = 1.40 (without preload).

(a) n=4.5 (with preload),
1 = 2.19 (no preload).

(b} n,=35.37.
¢ = 64.3%.
Pall = 4.57 kipS

Vp = 2.15kN, 15 = 6.843 MPa,
og = 7.167 MPa,

d =543 mm.
P =72376 kN
h=0.191n,

L = 199.6 mm.
h=0221in.

Chapter 16, Axisymmetric Problems in Design

16.4

(a) p=30.71 MPa,
(b) 2¢ =220 mm,

16.6  Steel: 0 oy = 62.2 MPa,
bronze: 0y o = —116.8 MPa.

16.8  Ad, = 0.356).

16.10 (a) p =5.167 MPa.
(b) gy = 5.596 MPa.

16.11 () Gy = 41.1] MPa,
(b} @ = 3539 rpm.

16.14 (a) p, = 38.89 MPa.
(C} (Uﬂ)fcs = 56.8 MPa.

16.16 P = 1.949kN.

16.18 (a} P = 8459 kN.
(b) (09)3 = —50 MPa,

16.21 = (.108 in.
16.22 2= 238.1 mm.
16.23 o5 = 2.93 MPa.

16.26 (a) r= 14.67 mm.
(b) 7= 12,67 mm.

(c) Topend:r= 158 mm,
bottom end: t = 235 mm,

Chapter 17.  Finite Element Analysis in Design

[£3] 1.0
17.5 . .
(C) 2] } {—39} mm
Fi 7632
F, 10176
@ g ~7500 [ ¥
Fs, 0

(€) Fy3=2232kN(T),
Fp3 = —7.5 kN (C).

17.6  (c) {3:} = {W‘;':?} (1073 in,




1

@

Ryl 037 |
Ry [ ] 1037
() Fi2=3964.51b (D),
Fra= 1464.51b (T),
Fig = —103516.(C).

[75] ___ _18
.(.C) _ {Uz_} - [_'—60._4] mim.

© (R [45.024
(@ {.R;y} ;:_'{60._032} kN.

Ray —45

(@) Fio= —404 KN (C),

- Fyy= 180 KN (T,

Ib.

179 ©w=
SR
@ V.

9959 )

13279,
~232.84

() Fia=166kN (T),
Fi3 = —2328 kN (C).

wm) {0729 in.
1711 (b) [92} = {0-.0052 rad ‘

5

Fiy
() {M;
Fs,

0.02083 rad

- { 6.876 kips
} = {225 kip-in

3.125 kj_p's

LT ANSWERS TO SELECTED PROBLEMS -0 788

|




