F=FT

3-1 AL o RS, #ikn = 2001 /min

BT A+, T AR 60kW, Mh4E,

I, I, IV, VA&&EH 18kW, 12kW,22kW Fi
AR HHAE P

it
» ik

8kW.,

f@: M, =9.55 « I8 0.8505kN-m
200
12
M, =9.55x —— =0.5730kN-m
200
22
M, =9.55x——=1.0505kN-m S
200 0. 382
8 1. 4325
M; =955 = 03820 kN-m ——
3-2  EEEENLKITIZE N 10kW, #idin =180r/min . % ‘ I
FE AR OWIE ] = 40m o i L LT B AR M\ M,
KRS A 8, KSR AT RIS m, TR ly
I I
HE[%E&IO |
10 { ©
R T=9.55x— ]
180 Y
=0.5305 kN-m : V.
_ T _0.5305 T ,
I 40 ]
=0.0133kN-m /m i
3 B R
N r

3-3 [A#NKE S d =50mm , #5120 1/min
] BT AL B R D)%k 22 K2

3
i Tmaxzi ﬁj(TzrmxxjﬂxlO_9
g 16
5
17 =60x106x L2000 14g0N.m
16x10
P
N T =9550x—— = 1470
120

9550

o AZPNBARIT LR B AN VIN 55 T-60MPa , ik
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3-4 SELENSNE D = 100mm . Pyfd = SOmm . AN = 2.7 m RPT IR AR
Hifisp = 1.8°, BHEHIUIERE G = 80GPa . LUk:

(D) SRR AT,

(2) 4HLLn = 8O r/min FHTEHEAERT, HFHERIII.
B p= b x50y o POIT

GI, = 180/
D F
T'x— @GITx— 10
_ 2 _ 2 _¢GrnD _1.8x8.0x10 nxo'1:46.6MPa
I, I, <180/  2[x180 2x2.7x180
10 4 4
:1.8><8><10 (100 30):9550£
180x2.7 32><10 80
10 6
o p= 1.8x8x10" x 80 T ?%93.75x10 —71.8KkW

9550><180><27 32x10"

3-5 SLAHIMESd =100mm, K/ =1m, HWEunfizsb i Em M, =14kN-m, #EHP)AR
it G =80GPa . ik:k:
C1) S KT g R VP4 i 4 T 1) PRI AR O A £
(2) KRk E A, B, C = SAbIR 3 EAE K 7 1) 5
(3) C SAYINAR,

3
2 rmaszl= 14110 = 71.4MPa
,  wx100 <10~
16
, -
(chg _ 14x10 >;1 @_102 g
r g oo ®X1000 o w
32
T,=7T5=17,, =/1.4MPa
T = Thoe 25 —714><£—357MP
d/2 50

Ve = EC =0.446x 107

3-6 KRS HEM, 241d=40mm, a=400mm, G=80GPa, ¢, =1". ikxk:
(1) B KYIN
(2) T A AHXS TR C AL S o
. (1D hEASHAEE (a)

M.a 180°
Ppg =Ppc tPcp =Ppe = G—[P : T[— =
M, =G
= T
I, 180a
. M, d_nGd n><80><10°x40><10*3 M, M,
g 2 360a 360x 400x107° ® ®

=69.8x10° = 69.8 MPa

16



M, -2a 180" _
GI, T

2

(2) @y =@ =

3-7  HENTRUK S K FE LA B S0kW, #6384 300r/min, AN AR 75mm, EAEILHFIER
H R B AR, HVPHIYIN A [r] = 20MPa o B s

. T7=9550"
n

50

9550 >

f = =300 99303016 145,400 _192MPa <]
We mx75 x107  300m x 75" x10
16

AR P AL

3-8 CUAIGEERALA AT (B 8 32 ED A D = 60mm , £ d = 50mm , )% P = 7.355kW ,
i n = 180 1/min , Hikf A TYREE = 40m , HikFHEHK G = 80GPa , YN I [r]= 40MPa .
BB T3S BB U T K B A Y, K
(1) AR K b IR FF I FESE S ms
(2) AEEEFFROFIAI, AT SRR A
(3) P33 4R T PR L A

f#: M, =9550x % =0.390kN-m

M, = M =0.00976 kKN- m/m
/ 40

TD/2 390x32x30x107°
Tmax = = -
n(D'-d') m(60*-50")x107"

32
=17.76 MPa < [r] 24
_¢mxdx ml? B 9.76 x 40>
) - - 4 gnd
al, 201, 2x80x1o9x“(60325“))x1042

3-9  KURZ Wi N IR, 356 NAE T LA Bede 00 i H s F 350 0.2kN, CA0RRR
VEHIYIR 4 [7] = 40MPa , itk

(1) AB BhHIHAE:

(2) Lo MRR RN EE, 4
##: WFW T =Fx400x107°

G

T =400Px10° =400x10° x0.2 x10°=80 N-m

< [r]

400

G20l B Y

<= 400
QU

$700
$500

400
]
[T
>

|

T =
max T[d3
16
80x16

Bl: ———— _<40x10°
T xd x107°

[
~
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9
AB ¥ HAZ: d :»}/M= 21.6mm
tx40x10

-3
vty F =200 _gonn
200x107
R4S M =800%x350x107°
e Px250x10"° =800x350x10~°

M p:M:LukN
250

3-10 HAed =50mm MAEFLIFT, A 0 b3k RS2 AN M, = 12KkN-m , T4 RIFE
Wb 4 MBI A A, WEFTR. DR As = A4, = 6.3mm , [ FF AR} 3 P

E =200GPa , il>RKiMkA L v o (P : & 1 FIPE AR =AW 8 E, G, v A G =

2(1+v)
IR
e AFHURT = M, g
Ml d S V4
Poo, = G [(:) > Poo, 5 = As OOZ
My, d _ -
GI 2

P

G = Melool -d . E
2As] 2(1+v)

P

nd?
EAs
Y= EAsT, _1=—32_1
Meloold Meloold
3 9 -3 3 -9
=7tEAsd _1:7t x200x10 ><6.3><1%0 x 50" x10 _1=12885—1~ 0289
32M 1y, 32x12x10" x1.0

3-11 H#d =25mm BANEAE, Zahimdr 7 60 kN /FE I, ZEFREE R 200mm KK T
0.113mm. HILRSZ —XHHFE AN M M, = 0.2kN-m B, 7EAREEH 200 mm (K JE A ARXHIEE T
0.732° g, WRNM Mt FEE, GRv.

F-l F-l
R: Nl=— FE=—"o

EA AN

3 -3
E- 60x10° x200x10 ~116GPa

2
0.113x"%2" 10

T
ol

G
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0.2x10° x200x107 x57.3

G= oy 2 _81.8GPa.
0.732x T X 2D o0
9
EJI 81.8><109=M
2(1+v)
W 14y =_216
81.8x2
b= 218 1300120320
163.6

3-12  KJEAHSEMIPIRSZHLIE AN, — 4%
SOLENEAR N d

BILBIRPRHVF I VIN TJ (7

n(D2— )
W
e Thil=—" - 4
W, nd
4
2 2 2
_ D - (O8D) 21'81)) =%x0.36
II]j‘g Tmax’fﬁ :Tmaxﬁ}
K 3 ! ~N T%
nD’(1-0.8") nd
16 16
3
g D11
d 059 d 0.84
W.. 2
W —== D—2 0.36 = 12><0.36:0.51
W 0.84
n (D' —d;)
G[»;‘: 4 -0. 4
gt e - 32 D108
Gl nd d
32
4
0592 059 -0
d (0.84) 0.496

E
2(1+v)

G=

S, — Sz, PR, A
ﬁﬁ%%%hD,W%%dw£¥%=0&

R O Ly SO ) B KDY

= [c] $HAE T T AL AL

=1.19

3-18 Koy I, P EAR M d, s d,y WIEHETEAT, PG &K —4h B M, i frs.

SR P S I ) A A A

d,—d

#: D =d+ 21 'x , T=Me
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=32Tl4 I/ dx

Gn 0[d11+(d2_d1)x]4
_o3emt pd(dl+(d, - d)x]
Gn(d,—d,) % [d]+(d, —d))x]*

_ nt -1 ;

Gn(d,-d,) 3[dl+(d,-d)x] "

_ 3 [ -1 -1 ]_32Tl_d22+d1d2+d12
3Gn(d, —d,) (d,])’ (d)’" 3Gn dyd,’

3-14 4L B ® n=300r/min , Z#EKI)E P =330kW , HikREFVEH PN 5
r]= 60MPa , V)BHIE G =80GPa . TR 2m K S HIEL AT 10, Wk H
%o

330

#R: T =9550x > =10.5kN-m
300
Fo K
3
12'35“0 <60x10°
T x107°
16
12
d:i/16><10.5><10 —99.5mm
T x60x10°
‘ . 10.5x10° x2x180° ,
HRIBEER: = a dj a <1
80><109><n32 X7t x 107"
15
d=i/64><10.5><(}80><210 e
80x10" xm

HOZE EAAEH 111mme.

315 EURFHEN, cashiEE M, =2.99kN-m, M, =7.20kN-m, M. =421kN-m ¥
JIPIR 3 [c] = T0MPa , V] s KB fa # [ ]| = 1) /m . B17sHis: G = 80GPa o Wi %
AR d
. A ()

(1) HJEiRf, FAMMABCE, H T, =421kN-m

T 421x10° . M, M, M.
= _max _ <70x1 < =
e, T a0 =10
16 A B C
1.0m 0.5m
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16x4.21
A

(2) HER

Tl 5| @

3
d 24/32 ><2180T :4\/32><1280><4.21>9<10 — 0.0744m = 44 mm )
-G - x80x10

tbag = (1), (2), Hld = 74.4mm

3-16  MBLEIRFE, AE B4, 4ME D=140mm, W12 (—Mﬂ M,
d=100mm; BC B Hhs5zly, HE d=100mm. k77 {5 %
M, =18kN-m, M, =32kN-m, M. =14kN-m. &

fi: [r]=80MPa, [p']=12()/m, G=80GPa. i

__________

BRI SR R EE TN
& KWK (@ 14
(1) 5RpE B ®
T, _ T, 4 5 C
THCmax == d
W % 18
3
_ 164 1614107 _ 7y 50106 =713 MPa <[£] = 80 MPa
nd nx0.1°
X .
T, T, 18x10° x 16
TABmax = = 3 d = 5
Wor D7Dy 1 x140° x 107 x 1= (0)*]
16 D 7
=45.1x10° = 45.1MPa <[r]
AR LT AT
(2) NIE
o 3 o
pop. Lo b 80T XIOTXI80" o 1p1=12¢)/m
I GI n nx0.1" 4
Pl 80x10°
3
g 0o D 1807 18x10° x 180 _ 0462 <[]
I GlI, = g _mx0.14" 5.4

AE BRI AL, AR EB BN o
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3-17 S 3-1 SFFURINEN, BOREL, HFIYIN ) [r]= 20MPa , )7kt G =80GPa, ¥

AR K REFARE A [ = 0.25C) /m o iskde st iE J W RE 4% A e PRI ) T 4%

. i 3-1 873 T, =2.006kN-m
~2.006x10°

T %107
16

<20x10°

max

=80mm

12
d23\/2.006x16><10
T x20x10°
2.006x10% x 32 x180°
= —0.25°/m
¢ 8x10"1 d*m x107"

5
g 4\/2.006><32><180x 10

> m > =87.5mm
8x10" xt~x0.25

Wk H d = 87.5mm .

3-18 —HARN d WSO, ARZHMETEIEM, M
Ji s WA IR R L A 22 45° T 1) BRIV & o T
HEALM, , d e Lon PR G FRIA

e AT AR NG AR F A DI 73

M, 16M,
Wp nd’

[ AFFHEE I AL T2 BT DR A, K (a). ..
‘ r  16M O
DINAR oy =—= T 1 @

G ndG Y7/ A
X2 T ) 2 AR | E;B
C,C" CC'cos4d5’
E = =
/ /
=;/lcos45 -cos45 =7/.COSQ450=Z
I 2
y=2¢ 2
16 M
X (2 BN (1D): 2e= 6 -
nd G
M
G= 8 =
nd’e

3-19 A7 —HE)E Ny 25mm. NAE 250mm 0o R R, LTS Tm, A H S i T PN (R 90
JIMBFE N 180 kKN-m o XA Fh s KN 1, JFRENKNAZRE. ORI B D) A2 515
G =80GPa .
@ - 180x10° x150%x10°° :32x180x150x1o‘2
™ m(300* —250%) nx42x10°
32

=65.6 MPa

x107"2
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T3l 6
- _ 180x180x10° x1 — 0492KN-m

4 4
v 2><8><10“)><"(3003 250°) 1o

3-20 [l E WA BRIAT AB, 7KSZEEEE N m HI4A 4N
BAEH, W prR. SR NRE RN AR RE. S AR D)
RN G

R x AT BN T'(x) = mx

3 /l.(mx)zdx_ m’ J-/

P2 GI 26,

2
x dx
0

2 3
m x‘/

0

261, 3
273
m°l

6GI,

3-21 EMHARd =18mm R IEE EIEeE, Zhi ) F =0.5kNAEH, #Er-FEHEAEN
D =125mm, MEMYIEREG =80GPa . ik:
(D EAFN KUY 7
(2) AFHARK S T 6mm Jr il (503 17 24 B 4
w. o, =k IR D155
nd d 18
_4c+2 4x695+2 277
T 4c-3 4x695-3 247
W :1.216><0.5><1033>< 62.i><10’3 _ 32 8MPa
T x(18)" x10
64FR’n
Gd*
6  64x0.5x10° x(62.5)° x107n
1000 8x10" x(18)* x10™"

5
o= 6x8x10.55%x10 : _65 It
64x0.5%x2.44%x10

Wh 4=

3-22 AR E IR hE I E R b)) F ik, 2 EAR d=10mm, £
AR Ry = Sem M EFE R R, =10em, PR VEII DI )
[z]=500MPa , Ykt b G, BERATREE A n . Wk

(1) SRV Hr ) s

(2) UEWISREE R IC AL =
f#: (1D s
BN R A Rk, T, = FR,
BB A, T <[P

16Fn

W(Rl +R,)(R! +R3) -
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500%10° x - x10° x 10
) 16 _ 00T _ogiN = [F]
R, 0.1 16x0.1
(2) HE:
P T — AR AL 1A% R R o IR N
R — .Rl + (RZ _Rl)a
n
(E—T LRHAY T = FR = FIR, + (Rzz;ﬂ]
n
AE— IR AL P B FHLE T 3 2 A K
3
dar=Ldxp 2FR,, (dx=Rda)
GI,  Gnd
32F o (R,-R)a. , 16Fn
Al = [dAl = — [ & +#]* da=""7 (R +R,))(R} +R?)

3-23  KURFEARMANAT 72— X4 s M, = 3kN-m . CAIMEMYIER I G =80GPa, i
K
(1 AW ECRVIN RN A EANT5 1

M, M
(2) BT o Ak 7 7 .
(3) FFA 87 K REALE £ / <;/
R

iRt T=M, I =ab", W,=pb’
h 90
S = =15 hEA
b 60

a =0.294, B =0.346,v = 0.858
1,=0.294x60" x10™" =381x10* m*
W, =0.346x60> x10" =74.7x10° m’

T 3000

T o= o = —————— = 40.2MPa
W, 74.7x10

t

o' =vyr, =0.858x402 =344 MPa

max

, 3000 180°

= X =0.564" /m
v 80x10° x381x10™° =«

3-24 KR T JEMEEMIA KR =2m, (e IR, AR D) AR R
G =80GPa, sk A A T = 0.2kN-m o RRAHAELUFREE I 1) 5 AN ) S By (K
HEA -

. I = Z%hﬁf =§X12Ox103 x10"” =80x10° m* — 93%
3 -3
- :Mé'maX _0.2x10 ><1(29><10 _25MPa 5
I, 80 10 |
oot 200 180° oo/ iH—

= X
nGI, 1.15x8x10" x80x10” =
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ZT IRy =115,

3-25 (&I hy M R TRT (KRR e BT3RS0t 1 1 M,
WM, o MEHOVERITIN ) [r] = 60MPa . sk :
(1) 5 PR 2 FCVE T L% 3 1858 [ M, ]« / "%“/ %
(2) Bkt LUSRHR I — 4, WRVETEs M e ([ S) P
WMEL
T T

R MR ¢ o <60x10°

™ T 048 2(300-3)100-3)x3x1
T =10x10° x 6x 297x 97 = 10.35kN-m
i) T x3x10°

;Zh53 §(300>< 3* +94x3)x107"

JFOHEEAT: 7, = <60x10°

_ 60x6x394x10°

. =142N-m
1x10°

3-26 IR A THERE AT I A RIAS [ TR (PR A T, R 5 R A R rh 2R (1 R IR ) o R (P K S RN
RHEARF], 4 iR S2 AR ) ) — XS A AR, sk
(D) wAVIN 2 s

(2) FHXTHEE 2 T
i (7 o :L: 3T 3
max JFiA lhé‘Z 4a§2 e | s
: |
T —L a
max 417 2025

SO, T 37/(4ad?) _3a

z-maxl‘d'Jj:? T 25
24’8
2 o T 3T _TIs _ Tl-4a
T 4Gas® Vs = 4G ~ 4G o’
3
‘ i 371 4Géa* 34’
AR 1 = - =24

Oy G4as® Tl-4a 457
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