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Chapter 01 Z|A|4AQ] 7] 2AHE

1.1 | g
1.2 A2k
1.3 A2k
1.4 M2k
1.5 A2k
1.6 A2k
L7 (a) AR7 L&
(b) HoAH =0.121, HA2FH =0.072
(a) #+9HY &4 21um
%9 TAt ¢ 13um
(b) #+Y2] ofx|43{&A}F 1 0
T8O YRS EAL : 21um
Z0] o}g}|x]4:5] &4} : 0.002mm
1.8 Z=0] X456 8AF: 0.015mm
(c) #+99] =tiz]4> : 30.021 mm
To] £ AX]4 1 30mm
(d) 9] ]2 : 30.015mm
£0] 34|54 30.002mm
(e) 37U
[&Al 7% @ R7& AAR ]
(a) 50G7/h6 @ AL 7]¥ U=
1.9 50K7/h6 @ Z27F 7]9ara
(b) 50G7/h6 : ZAEA 0.009mm, ZHEA 0.05mm
50K7/h6 : ZI|EA] 0.023 mm, ZEA] 0.018 mm
h6/K7 23S A3t
1.10 Z|HEA] : 0.023 mm
ZHEA] : 0.018 mm




Chapter 02 A=9] 7|AA &4

2.1 e
2.2 Ay
23 | A
24 | A
2.5 F=11200N

(a) 0,=573.5MPa

(b) E=15092.1MPa
2.6 (c) o, =11152MPa

(d) e=44%

(e) ry=T71.3%

=

2.7 §p=—6.128 10" *mm

2.8 F=2701.6kN
L=120.160mm

2.9 a=59.974mm
b=19.991 mm
[2&] &7} : E=192GPa, v=0.30|c} ]

2.10 (@) 6L 41 =—"5.208 X 10" *mm
(b) 6t =—1.992 < 10" mm
(a) HB=89.3

2.11
(b) o, =308.1MPa




Chapter 03 st&51} 22514

a) R,, =282kN, R, =938kN, F, =1125kN, Fg, =30kN, F,,=135.2kN

(a)
3 (b) Fp, =112.5kN, Fg =30kN, M;=120kN.m
(a) é6,=4¢,=0.0omm
32 (b) 0,=66.8MPa, o, =22.6MPa
(Al 278 : 2ollAl BF B” Atolof] 0.2mm 9] 50 Qltt ]
33 F,=23581.4N, Fj, =6418.6N
3.4 (a) T'=664.5N.m
(b) ¢=0.1067rad
(RF @ AR 12 2R AB, AR 2+ 2A BCE UErdT ]
(a) Ty =—116.9N.m, 7, =383.1N.m
35 1 (b) (r,), =38.1MPa, (1), =30.5MPa
(c) ¢5=¢y,=0.01173rad
3.6 P=69kW
(@) a/b=2.0Q 3% 7, =32.5MPa
a/b=40% 3% 7, =40.0MPa
3.7 (b) a/b=2.04 7% ¢ =0.0559rad
a/b=4.0% 732 ¢ =0.0906 rad

3.8

29 (a)
(b) 0 =183.3MPa, B2] 6mm Hoj|A] &4
Tmax = 108.8MPa, 30 mm §2] FofA] TAY
(c) o, =191.6MPa, ,. =—81.1MPa
(d) o, =221.3MPa, 1, =125.5MPa

[&A] 7t AHerd A G=80GPao|tt. |
t=18.9mm

3.9

3.10 Omax = 9-84MPa, 7, =0.773MPa

3.11 0.=56.25MPa, 0, =28.13MPa




3.12 | Fpy =8484.8N

3.13 Tax = 10-59MPa

(@) oy =11.24MPa, 0, =2.76MPa, §,, =112.5°, 0, =225

y
2.76 MPa
22.5°
X

67.5°

11.24 MPa
3.14
a4 (a)

(b) 70 =+ 4.24MPa, 6, =67.5°, 6, =—22.5"

y
4.24 MPa
/ 67.5°
X
22.5°
N 4.24 MPa
a3 (b)
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2.091
D n,=1.353 B n, =3.571

D n, =1.353
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tn, =2.778

tn,=3.125
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.ns

=2
A
=2

=2
L

L

=

wE9
A

A
o]
o]
o]

L

=
=
==
=
moj o]
==
=
Lol o]&

]‘_‘I,O
1 O
A o
H Rlo

27MPa
1.296

Al

oL %] o] & : n,
1.81

_]

QETSY of
SHIEE

o
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Chapter 04 u}&

39.45mm

39.45mm
130.1MPa
736.5MPa

’

(a) o, =280 MPa
(b) &, =250MPa

(a) d
(b) d
97

4.7
4.8
4.9
4.10




Chapter 05 YA}

M2 0[5 LA}, 282 mmTe] o} BP2A| -2 LrEhd

1| L5t mmuelel Ut RIS Uepact,
3/42 QAR Q] BPZAE, 102 1R G LpAMEC] 25 LERHTE
> UNCE gyuto] HELHALS LiERCE
5.3 (a) 60°, (b) 20.000mm, (c) 18.376 mm, (d) 19.026 mm
5.4 (a) 30°, (b) 16.000mm, (c) 12.000mm, (d) 14.000 mm
[ZA 74 @ +58& AHHUAY] 24 1]
> h=235mm, b=235mm, d; =25.3mm, d,=27.65mm, [ =4.7mm
56 W=9957.13N
AREAE SR et
Al £7 : 5000N 9] H5}525 Wal, ZAeto] HitAl g2 35mm o]t}
(a) T, =27.74N.m
5.7 (b) n=0.287
CREERERE S
(d) 7, =11.30N.m
(a) T, =23.46N.m
b) n=0.17
> EC; K]}%iﬁ% QrERITY
(d) 7, =1525N.m
5.9 M30
5.10 M30
£11 [&Al 71 YA Q] ot veisty, oAl 0.150]0 ]
o =152MPa

5.12 W=4812.8N

a) k. =3.111GN/m

m

(a)
(b) k,, =4.736 GN/m
(c)

(

c) k, =1.619GN/m
d) C=0.342

5.13

[&A] 27} UE o] H=13mmo]t}. 2EC} BAjo] EdA |4 E=200GPao|ct. BEQ]
QtoflA Liabato] Qe B2t fle F29] 2ol 2ot ]

5.14 (a) 2EO] 710]2 55mm g MAISH},

(b) k, =0.926 GN/m

(c) k,, =3.218GN/m
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5.15 (a) 2E°] Ao] L=100mm 2 4173t}
k

(c)n,=2.14
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Chapter 06 2]Hl

6.1 AyeF
6.2 A2k
6.3 AyeF
6.4 A2k
6.5 F=179.8kN
6.6 (a) n=20
(b) o, =8.57MPa
6.7 p=34.7mm
(a) o, =25.64MPa, 7, =56.59 MPa
68 (b) n, =0.667, 1, =0.667
6.9 n=0.277
(a) d=28.7mm =~ 30mm
6.10 (b) 7, =0.625, 1, =0.614
(c) p=80mm
6.11 d=19.5mm =~ 20 mm
6.12 F=30787.6N
6.13 | S sl oblsie.




Chapter 07 £73

7.1 A=k

7.2 d=r

7.3 A3k

7.4 (04) pax = 141.4MPa, 7., =71.7MPa

7.5 F=186648 N

Je  |1EA 24 83 25 - 84 o]
F=148.1kN

7.7 F=50324N

7.8 F=90.0kN

7.9 Toax = 95.8MPa




Chapter 08 &

8.1 A2k
8.2 d=89.5mmO|B 2 d=90mm= A%
8.3 d,=86.7mmo|B2 4, =90mm=Z A4, d, =45mm
(a) d=50.6mm
(b) d; =47.7mm
8.4
(c) ik =0.517
C Wl— .
8.5 d=14.6mm
8.6 d =33.9mm
8.7 T=38.96 % 10°kg; mm, 7=1.587kg;/mm?, ¢=0.178°
8.8 d=>54.5mm
8.9 d=69.5mm

8.10 N, =395.9rpm
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Chapter 09 Fo0]2

91 [EA] 278 © 748382 ul7? — Q=2 Fupelz}? |
' F, = 13888.9N
[A] 278 - P2 E 71Ed — 28T 59
99 (a) T=1017.9N.m
’ (b) P=36000.8N
(c) o, = 59.9MPa
(a) d=51.3mm
9.3 (b) 7, =7.01MPa
(c) 7, =1.62MPa
T=132.5N.
91 |@ -
(b) T=902.0N.m
(a) 1087.6 ~ 1324.1rpm
9.5 (b) (Ty) pax = 131.7N.m
(c) d=32.2mm
[=Al =7F © 22{x]et 9] Alae ZArt]
(a) T=1347.0N-m
96 | (b) p, =6.908MPa
(c) 7, =3.383MPa
(a) p,, =1.10MPa
9.7
(b) 7, = 1.12MPa
9.8 D, =204.5mm, D,=255.5mm
9.9 H=212kW
(a) T=143.2N.m
9.10 (b) @Q=2098.2N
(c) p,, =0.685MPa
9.11 z=97)
9.12 Q=1433.0N, p, =0.3397 MPa
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Chapter 10 #]o]¥

10.1 Ak
10.2 Ak
10.3 A2k
10.4 A2k
10.5 =
(a) d =68.0mm
10.6
(b) pv=2.136 MPa.m/s
(a) I =85.8mm
10.7
(b) H, =0.225kW
=0.149 MP
0g |@° 2
(b) pv=10.667 MPa.m/s
[Al 71 w0 9] 5842 98kPao|r} ]
10.9 (a) z=37}
(b) p =94314Pa
(a) d, =316 mm
10.10 | (b) p=0.372MPa
(c) ]1? =2.285kW
06 : IR = 7|5 (AR 2L 6 x5=30mm)
10.11 | Z: ¥ %73 5 AE7]|$ (5HE AlT)
NR: BX7]5 5 H=f 4712 (& A9 72
10.12 P=2.1456kN
(a) P=9.2187kN
10.13
(b) L, =2935.5h
(2R 47 712 SAAAA47} 0kN — 72 S48 4st50] 30kN]
10.14 (a) 35mm
’ (b) N=5142.9 rpm
(c) L,= 1475.1h
(a) P —8.1428kN
(b) f, =0.303
10.15
(c) £, =0.422
(d) L, =37.4h
10.16 [A 7 1 0.8k N O] FRTF o152 AAIE]
' C=17kN o 3&3t= 63052 A1
(a) N=1166.7rpm
10.17
(b) P. =6.7769 kN
(a) Lh 6638.7h
10.18
(b) N’ =410.5rpm
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Chapter 11 7], H, 3§

(a) 0, =21.33MPa
11.1
(b) r, =5.68MPa
11.2 F=315N
11.3 bXh=4x4mm
(a) 7=169.8N.m
11.4 (b) /=9.9mmo]2& 10mm=Z 73},
(¢) /=7.8mmO|E2 8mm= A3Jich
11.5 H=130.2kW
[2A] %7} : ®op] A4t 05mmolch]
11.6 (a) 7=76.4N.m
(b) p, =5.202MPa
11.7 d; =21.9mm
(a) T=17.86 MPa
(b) o, =35.71MPa
11.8
(¢) o, =20.42MPa
(d) o, =4.93MPa
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Chapter 12 o}zbx}

12.1

12.2

(a) i=0.5
(b) Q=2000N
(c) H=3300W

12.3

12.4

12.5

) d; =400mm, d, =600mm
b) P=901.9 N
) h=5.58mm, z=8.940]82 97| & Asic}

12.6

12.7
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Chapter 13 7]9]

D, =100mm, D, =400mm

131 2, =257}, z, =1007}
132 [EA 278 + &= 71019 Sl g2 997§0lct ]
‘ 2, =337, 2,=667], C=247.5mm
D, =96mm, D, =200mm
p=12.57Tmm
13.3 Dy, =104mm, Dy, =208mm
C=148mm
p, =12.17mm
13.4 [+A] 27t 25 m =4, 28740 [,=18.2mm]

A=1.495

(a) D, =100mm, D, =225mm
13.5 (b) v=4.71m/s
(c) N, =400rpm

13.6 C'=645.6mm

13.7 [,=39.6mm, D,=283.6mm, D=292.9mm

138 | 2z, =319 ~ 327

[EA 27 ¢ 2 = 16]
z, =0.059, z, =—0.059

13.9

a) F=44776N

¢) o, =245.2MPa

(a)

13.10 | (b) f,=0.378
(c)
[

Al 78y dat 7]0j9) Be| a7 == 217} 2004t 150010t
H=0.402kW

13.11

A 24 - oyt 7]oje] Az SC4100]4, EE0|E ZH=rt ]
260 mm

1098.17N-m
5275.23N

a
13.12

C=
T
c) F
d

=72.7mm = 73mm

m, =6.928mm
=22.8°

a

b) «
D. =311.76 mm

S

e) z, =69.28 ..z, =697

e

a) C'=562.92mm
b) D, =404.15mm
c) v =11.00m/s
d
e

13.14
F=1090.91N
=629.84N

[
(a)

(b)

(c)

(d) b

(a)

(b)

13.13 | (¢) D,

(d) D,=323.76mm
(e)

(a)

(b)

(c)

(d)

(e) F,
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13.15

Al 7t - BEols 7HAIH,
H=18.34kW

13.16

(271 7t U 7]oj2] A= SM25Co] 3

H=894kW

13.17

(a) 6, = 21.71°, 5, =58.29°
(b) D, =200mm, D,=460mm
(c)
(d) L =270.34mm
(e) b=167.59 ~90.11 mm
(

e

=209.29mm, D, =465.

26 mm

f) z,, =43.05 = 437, z,,=175.03 = 1757}

13.18

[&Al 271 steAle= 1ol ]
H=19.26kW

13.19

13.20

13.21

NP:—30rad/s, Ng=30rad/s
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Chapter 14 " EQ} |2l

=3591.1mm
1:168.0" L0, =192.0°
v=14.40m/s
A=Z2]: F, =16162N, F, =816.2N
Z=209]: F,=1511.3N, F, =711.3N
(e) H=11.52kW

14.1

a) v=14.66m/s
b) F;, =1760.2N
14.2 C)9 =6,=225.0"
) F,
)

d =1084.7N

a) 0, =176.2°, 0,=183.8"
b) £, =2500N
) %

14.3

(
(
(
(
(e) H=15.90kW
(
(
(c

U2 F, =4144.7N
Z5Ea] : F, =40432N
=23.6mm

14.4

14.5 [E 14-4]0]|l4 Zo]7} 2921 mmQ] SAHS 1155 M=

14.6 H=3.52kW

14.7 H =2269kW

14.8 z =27}
[Al 71 0 15 Adeg F70] gl BHEsh 242 ]
(a) n=1327}
(b) L=2095.5mm
14.9 (c) v, =5.56m/s
(d) F,=1817kN
(e) H=10.1kW

[ZA =71 0 15 Al ARgsit ]
14.10 | (@) F<F7F 582 AL dstEo] MY oA 245 ot
2, = 327N, 2z, =647}

(a) v, =7.62m/s
14.11 | (b) H=61.7T1kW
(c) D, =291.27mm

14.12 | 2z, =207

14.13 | $=596"
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Chapter 15 Hzjo|=

15.1 F=87.5kN
(a) P=363.6N
(b) T=49.1N.m
15.2 (c) W=12275N
(d) A=808.1mm?
(e) v=2.67Tm/s
(a) F=2261.9N
15.3 | (b) P=2776.8N
(c) H=87.2kW
15.4 H=1885W
(a) P, =16543.7N
155 | (b) b=264mm
(c) F=11580.6N
15.6 | =782.4mm
15.7 F=592.6kN
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Chapter 16 A&

16.1 k=—

16.2 | ks =2.4kN/m

¢) k=20000N/m

(a)

16.3 (b) n, = 5. OSQ
(c)
[

2A) 27} A3 Rl 20] ATUEHASE 80GPao]ck]

16.4
E=8138N/m

a) 7=229.7MPa

16.
6.5 b) n, =7.523]

a) d=6.61mm =~ 7mm
b
¢) n, = 4.553]

16.6 =70mm

¢) v = 801282.1 N-m/m?

)
)
)
) D
)
a) d=12.68mm
)
) u
)
)
)
)

(
(
(
(
(
(
16.7 | (b) 0 = 0.606rad =34.7°
(
(
(
(
(
[

a) /= 8400N
16.8
b) §=72mm
a) L =659.4mm
16.9
b) n= 77
B 27t : AW 7 [ =600mmo]ct.
16.10 1 &7t mmPOo|C}.]
h = 3.3mm
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