LA B g
TN AL

%D -l'/\/n\

@_ TR H ROk AL

www.waterpub.com.cn




EREHYMETHIAE

Publ st i 3L ml (58 hoi )

n

]2 4l S B >3 4 i

R FRR ML
www.waterpub.com.cn



&R E

KPR EEEE ML IR, BTs BG4, FMAETHEK (Pt
Hefift) CGEIRRD —BRERFRPM S KBS S,

ABHAHNE, QEFEHAN A hEMERE, FEERI, NEha,
NN, R, WEIESINE, HIIZShHEEBSIRR T, BT, Al
WEABOT S, ER, hREsh, WiTiEsh, s Es), W, Wahik,
%@%%,ﬁﬂﬁ\%%%ﬂﬁﬁ%.ﬁ%u$ﬁﬁﬁHW§§ﬁé%?m,%

FEHRUFBATNRE L, MIRAEAS. JELR=MINE. SBEEM N,
ﬂﬂ%%ﬁjﬂ%&ﬁﬁﬁm,u%mw ANETR, TR A B3 AT
IR, NEVER, WIS,

AP AR A e B A 2 SRS B A AR (3 S 0k, th T4 S

ANE S & E W EM, R AT BUH & RO E S R

EHBEMSBE (C1P) iR

HUBRB TR BT [R5 S o1 A g /4
FE 2. — Jbst o PIEUKRDK R AR, 2013, 11

R M54 5 A1)

ISBN 978-7-5170-1306-8

I. OfL- 1I1. O I ORI — e —
HeE s ER IV, OTH122

oh R A B TR CLP B K% 7 (2013) 28246368 %5
RXIGR4E: MK RIS KER MI%EE: B HEETH: = &

- PR AN B G A o
AT ER (SERRIRD Hfﬁ%&?ﬂﬁ%ﬁ@ /s 2
£ & | £ % HHE
HARRAT | PEKFIK AR Y
Clenthidse X EMB it 1 5 D R wmngg; dord

[ 4k: www.waterpub.com.cn

E-mail: mchannel@263.net (J77K) \ @ = &
sales@waterpub.com.cn \Kg/
1B1%: (010) 68367658 (KATHE). 82562819 (Ji/] a

Z & | b RUKEBSERL (BE)
FLiE: (010) 88383994, 63202643, 68545874
4 [ 2% 37 4 3 RHLG HY AR R B )
H R | dtsAKE A EREERAR
B Rl | bW TESHRAR
MM | 170mmX227mm 16 FFA 1275 Ik 338 TF
kR R 20134E 11 A 1R 2013 4E 11 A& 1 KEIR
Ep # | 0001—6000 i}
E | 19.80 7%
A FERABR S, BT, #7. KA, ALITHA AR
AFRE - RS R




e

Rl RE G A g A COLAR B T JE i ) B R RGO LUAA 2R S8 8 | B 0 ™ | )22 R L TR
AR BRSO X T TR AR (9 22 B ORE , B RVF S Be kR . O 1 5 By 3 28 B 4 i 2 o) X [ TR
FCEREZHMUL AR ZFENEFERRE 7 XA S B BCE MR BT AL CGE R

& E R EANIR, 2 R AR BTk

RO ) 2040 5 B ) LAt o AR B AR R PR A

L gt R X5 o 2 085 1L i RE T
AAE R — R B R BObE B BOR B X PE R P AR SRR SEE . B BB A
ZEHYRL A T A

Fila T TR A R AT BRATTE A EAE T LU R %4k
| REFIAER, Rl AR E G T TREH, 55

LT AT 4 T i) S
2. KAWL T R MRS LB T % L 2 I IR K R G A

S BN T N L T A A% Rne )l A AR TR AT BB
SIRRfRE o B TIRG E R JRRE R Z AR N 2 A 1 B o A= i A

HE S AN ATIE , {2 A PR AU ik . FRAT I SOR A0S 2T BU4S T PRI AN fi 25
T R 2 KA PR XS 1 i A BT 22 Ak L G A AL R T e 45 FHEVE F5 IE .
Y&
201349 A



S BUIEBIAY e 1
A EEHIPRTE L coeeene e 1
A T P PP PPPRTY 1
B3 P P PRI 4
T FIEERTHLRE e 11
BRI R covvneeerne et 11
BT I G veere e e 11
SPEGUANE <o een e 14

%}:ﬁ I"l%*ﬂ.m .............................................................................. 24
7 <1 T PP PRTRI 24
BT B TG wevveemmemmnrennenne ettt 24
3 P 29

Y 111 T o 20 | - [ T PPRRE 37
AR BRI f oo venern et 37
L e L P TRy 37
B e P PP 42

CUHSHEE O BBER e 48
PN = 1 1 L R E P PP TP TP 48
BT 5 [T wire s womss ssmnies pomss s wves ¢ wmems uspy swose § yenws vaeos § SHEES 5 853 4 HE9N woBFS BOAR 5 48

;J@AI&%_ ....................................................................................... 51



BEANEE TIBKGE AU oo eeveeremeemme e e 59

AR BEHITELTE ] vv e eereee e e 59
R Ry L IR TTT TP r O P PP PP PPPPRIPPPIRTPPR i 3 s sussasemiracearn s sinare # sk SIS St 59
SPBBTAR A+ eevenneeene e 61
CBEE WS IR TR T e 63
AR JITHTE FH oo veeen e e 63
T 7 TR PRIE 63
% T PP PRI 65
COEEAEE AR oo 70
AR B I J e e e 70
BAIAF R P ZH +ovenemmeeeemn e e et 70
3 . P 72
DUELE BB IHRTHIER oo 82
R T PP PRPRPPIE 82
D T P P PP IT P PPPIpe 82
5 PP ]7
B EE S 95
A EFIHEE P +ovvevrerensernnntriin i e 95
I EL T w e enve e e e 95
B A P PP PR PP R PP PP PR PP RTR 102
DB B BERER oorereeee e 111
AR BT HITHIEL v 111
| 111
TYRTAAE  oovoowsssonns s sawns 045055 056343 44850 455054 485048 60000 408ans nannesensans nweneserners 118

O I MR 129

ﬂiﬁfﬂbﬂg}ﬁ\ .............................................................................. 129



BISELE I wvveerveeesseemsnssem e et sttt et s 129

S EBUASAHE  wevee e et 133
Bl HHGAIRIEILD) e 138
AR IHEL /oot e 138
JHIRFLE T weeeeeem e e et 138
DY RTUAMEE v eve et 148
OB PUEE Bl e 153
AR B ceneeeneii e 153
PHITELE A coeeeremm e e 153
B A L P RTRETPETS 157
 ' BT BEIEIAR oo 164
ARSI (. oeen et 164
T TG vve e 164
B . P P 170
OB ENEE BAIARIIR e 172
= < 172 PP 172
BIE TG cevvenree et 172
S BNl e 177
. Bk HEREES AP RIS 183
AR BRI L I e 183
IR R | R TR TR R PP PR PP LT PEPEPRPRT PR 183
S BB e 187
‘{E BT NES TG e 190
AR B HIHTL H e 190
T O R 190

pr b P S 194



=

F—=
FEHIIE B B 4
%’Z
5
‘
1
KEEZESHUTIAF®E: %
(Ot 258 EA4RE BN EHEMELRERLXAMA. B

()ERHEWFT LS RANMAHIAEDHE,
(3 FmEAAM B dr E W IEH T,
DHFEEGFCHMATZ O TEHEREZHA .,

(5) Jfl 1 J o o ok 1R AL AR B 3 B 0 o

I8 22340

W11 isghhl By

PG BB fih O RE 7™ £ — 5 M X 128 3 (4 1 H R Az 2l
EER =B R A FLUR B A ARXTIE S,

SR

{%EU A L
EERN FERNR - BRI U 3
I { BENRI - PR R AR RS 3

2 P AU SR R

ALY 2 20 [ B AT LR SE AL (438 3 R ) 45— 5 B9 He B R &% 02 shRl s 8 L 7
FHHLAE 32 Zh R A9 AR AT 5 AR A 14 64 a7 B 2R SRl TLAWT PELFE M6 MUK B3 Bl 1 87 ok - X &5
SEPRAUA 7 B RV BOR T B L 42 Hh 1 55 2 PR AR S ALk 32 sh AT




B M HOESE (FHE ) S aES

B 2 AL AN R

4 NENUR A B .

8 MEMIIT RS . SR EhFiE shil sk RGN S ITT IR He i AR R s s ot ik g
R WL R LA DR 1 (RS MU S EIUT 458 1.2,3, -0

5§ AT IS SR RO RS . AR AL ) B A X 2 SR S BUE s RIT R TR N 2
BRI R ST WAL B Cyeeeees &

SEDUAL A S M e PR R AR T . BRI R LA B A 1R T A LA i s R R
He R IEIN . — PR HLRG (1) 25 B0 14 0932 3h - T MR I

A LIRS H AR R G E M E T — 18 YO E L B A iz sh B R 7 & OF
2 RIS R RS . DL S 5 bR R S nl e LR g sh Al /(& L 31 LU
AT A A B 1 LR T S R AR R LR 09 B G R L BT LAML R AR B 2 5 /KT SR A = AR b
RN, W ESH M E TIE MR B AR AL 2 5 5 M BV R R AR EARL

SN K R — A 1132 Sl R FH 7 SR A0 4k 4% 3% R R AR R 14« 3 1t A 1 4 5 0 I B 4 B9 s 1)
Bk 2l AL Yz shiR A

1.3 CEmAU b

1.3.1 BEHE
—~ A B A S HA S {20 G2 sh @) 2 A A F TN AT 3 S BRI « B AE3h i v b
B & B2 T Oxy Vil « HhEEs0.
1.3.2 4%
AT 108 2 1 [ i RS 53— A A R SRS AR (A ] 1Y) R foh £ fi KL S 5T 55 B 52 3
BRI o 1 PR R 202l . 3k oot ok 5732 B BT A BR S BIR A 24
IR A2y — A L,
el — I FAS P
1.3.3 2R
F=2n—2p;, — Py
Hrbn WU E 5L
P ——{KRAI%L:
Py &REIEL
1.3.4 EARE.SHNEHEMEAR
A B A8
S S P LA HIUAA 1 []—4b L% 0 ) A 4 B by B0 32 3 I B O 524 ik
AbHR T K DRI E G Bt & K —1 A5 shal.
B. &y 8 i



S5 S LA P KB T ELAT B 1 6 A B 1 SO SR8 Sh AT K TR R 3L Al b P 6 2
B0 TR ) P S R I E
Ub T T TRV T RO A — PR 5T I 2 e R

C. R
TS AN SR AR UR M E R AR LR,
B A -

o B FG 2R sh Rl B T B T AH A7

o ARG B 2 A sh R AR AR & 5

o 30 A CHR R R b R G e [ B 8 A 8 Bl h R D 5

o WL T iZ shAS A F 0 X RS 47 .

1.3.5 HIMEFREEINEHS

(O B HE F>0

(D RS E =PI B i E
1.3.6 45%ER

N F S e O UE S IR h n P AN Py BOECE S PR, B R B R A B AR 5 =
PR L -

(1) BEE A H E ML A 08B Az sh RN B H o A2 WL b 932 3h BT BT DL e
Hegstnfr &4y, RERF — NSk B E - . X TEshRIEH M E  EEE
BB AR AE

(EBRERIBEHE.

(D BERREELAR,

W14 RO B AR 2 B E RG]

1.4.1 EEBHL
T O SR O X T I Sh ) PR L B AR B A R (RPAE X AR ) A o, B[R A5 .
FERLF R NSRS B AR AR S E B0  BVECIRIER i Ab i 2 X s B AN S5 2 R OO AR AT B
USRS A A 22— b P BRIV (] S8 A i s X 8 R 25, U EC R O B A 8 X I L
1.4.2 BROEY
N A CE LI H L, HBEOE B 4R & R R AT 15
K=N(N—1)/2
1.4.3 BROMEMNTE
MR h B2 L2 h B E e WA 14 . LB O AL 8 B B E R T -
(D) AP 2H e shdl , W shgl O B E TR BEG .
(2) %5 PIAG 2 A BRI W RO T8 8 1) 1 TR ER Y T 55 s 4cb
() PRI AR AE 7R 5h 84 5 @l BT O H: v BB Al 5k 2 B T 1A B
() #5 PR 20 W 7R Bh 3 sh (9 = A B RO 1 (7 Fad #5 s A A ik 2 L
e A E S = Z B = AL BN TR —EZ L.

=B | W8

e
e —

Pt i Jea i ey



HEH BV ROEGT (FHE ) B EES

1.4.4 BHOEEESH ERRA

JoF FH S Bt U B VE DL R (03 FE T HAT 55 B d H P B M A M L (Bt 8B
S — A {1 R T SR L TR 5 — 1 A o (o ) B L I o A L R R i
o bR a) R SE BEAE TR E X P S PSR Z B 8 = SR BB .

1 FH 3B B U R VE AR 9 S BE A0 AT Bt B AR A RS BB IR B LI R R BRI 14,
L EA T B S K, S A 2 5 koK A .

TR B Ok AT LUK ER S bt FEsh 4 S BIoR B e M i LR s MR EE R e A EE, B A
ZHUAIE S G BR I s (5 BE.C 3 R e R R R 3 BT A BEFDRSK BB, B 4L & 20T, e B AT
NN A= e =3 R e ]

-1 ZE14 2887 1-1 8~ 1-4 BHHeimhizs & B

-1 E WL

1-3F gL TELE B1-4B RORILHE



PREERE -1 & -4 bk s s A T B FR.

ol

BE2EITSZZEY LR

AL 13 ik R 1-4 f
1552 1-12 HeGAI-S5B~MI-12EDAMEFH A PO ILGEE A HAEREN R,
FEmtth i dE,
i
¥
BU-5 /P gL -6 B SEAYLLI

e

B1-7TE nggE e B 1-8 F MR EYL




BBV AUE ST ( FHHE ) B mEs

o

B9 AEIHLE AL B 1-10 E shIENLA

W1-11E kiR 12 HUET
1-5 F=3n—2P.—Py=3X6—2X8—1=1

1-6 F=3n—2P.—Py=3X8—2X11—1=1

1-7 F=3n=2P, —Py=3X8—2X11—0=2

1-8 F=3n—2P,—Py=3X6—2X8—1=1

1-9 F=3n—2P,—Pp=3X4—2X4—2=2

1-10 F=3n—2P, —Py=3X9—2X12—2=1

1-11 F=3n—2Py—Py=3X4—2X4—2=2

1-12 F=3n—2P,—Py=3X3—2X3—0=3

KT 1-5 3 1-12 PR S BEE R A h EME LR LT A,

R 2 FRaaE =
B -5 R -6 e



-7 R 5 1-8
EEsAmE
e N

JEi E

R op ho

B 1-9 A F1-10 A

e TR = O B | W

-1 fiE 5 1-12 A
1-13 K& 1-13 B FATMM g 23 oAk 1.3 ¢ A ikt

B1-13 " FHUA




RPBMRHn#E o (FHE ) B REES

RS FATHLI A ARG W T AL

wi __ e'ﬂ E” =4
w2 PP

1-14 K 8 1-14 B EM L3S, K o =10rad/s, K4 3 9% JE vs.

w,

]

M1-14 " IEYINLY
BEEE ZHELEBEC LT A,

B 1-14 A

Fa {4 3 WO BE R
v =Vp, =w Lp,r, =0. 2w =2m/s(H M FEHM )



1-15  # 1-15 BAr=H BEATBAFIM, ZFEH 2 54 1.4 RELRDER, KA X
Kt 1 BEH 208 AEW o /w.

B1-15 B ST R LS B 1-15 fE
R FE  EEMER 1A 2 FIHLAR 4 = DM = A B0 Po Pu M Py i8R 1-15 fif B B
e W
w _PuPy_ 2

w2 PPy r
1 AIES 2 B AH R
1-16 # 1-16 B A= s 478 3k, &40 Ly = 100mm, e =250mm, w; = 10rad/s, KHLH 4R B
& IR v AT .

B1-16 & AR
RS E  BUEBIR M 1 =9mm/mm W 40 &4

TP A
Vi=aw * PPy ¢ 1y =10X10X9=0. 9m/s
HEAT M
P Py, 11.1
w2 =w) P_;LP—:f‘u’:lox 120, 7><9=8. 28rad/s

Bi1-16 @A

({e]

MR 2 E TS TE -



—_
o

MU HE ( FHY ) BRI EHS

1-17 % 1-17 B =P RIED A4 DM . Chdit 1 AFZ2 =20 E& BAFCHSL
kP EHIES [y =15mm,/lys =90mm,w = 10rad/s, K §=0"%= §=180° 8+, AZH # A it

JE wn 0SB AT )

|

1

1-17 F CPRESI AN LA
A e = 1mm/mm
0=0 BN 1-17 i E () A

BV A1 w M.
=180 W 4N (1-17) it (b A

(b)

B1-17 e



