%%
tangf@mail.tsinghua.edu.cn
FHRRS HBRTXER KR TIZFRAT

F=F
HEAF L%

31 EAAFAAL XL RMER

JUADGF I E BN B RBI T FE R R KRR FE;

REHITRYBRR, REHAERENELSE,
¥ BERRRKATERREBRHR;

YT HEFERGEHI BRI, d, n), R —RAFEAZE
ARG X AR 052 38 BUEIR R REER KN A
TR o DA A28 5 ) ' SRR PSS R BEARAS Y, 5 AR Y
MEBELEE RS

PR

o AT — AN AU B RAE R GO B SR
THR K AR T — R

STERB
« M RO BT ME— B —ME U “HH

* WAORLE RGP M AR 2 R HR SIE A IR,
WNSF LR I E L. RXTR, HEX
PEEER, TR i o

Fre R

FREAE D E R AR

(1) B Fo%_E P mnt N B SEHEAR T L AR T
Hh_E AT (A ) R 3N P I Rt
PSR A AL T R —FE 1o P9 TR o ()

HHEERBE SR A RZA R K. TR —A4
H(EE)EMNBRIRAE MRS, AT
JEHIEIYEE, RS P th R EE T LM

T
L)

[#3-1 1Atk

(2) FH T LA T Y BT AR LB TR ) LT 7
REEEVMLL, ERANEMY I LR —3
7, PRV (K K/ EA 45T 8 B (5 17 KR o

w‘?r |

!)
B
[813-2 1 P FobAn ki




(3) —MNILHEARERL, MR TR ILHI K
A E R, B —xf IR § L\LE%ﬂfrﬁr’rﬂ
BOREE, DA R il b R A
igﬁj@ﬁ%ﬁﬂuﬁﬁ B4ni #?ﬁ%ﬂﬁﬁ” ﬁ
o

I
[&13-3 PR S A T ST 0

L) o=y

)
B
4 0, o) o, 0,

32EBAFAANALELR
§ 3.2.1 TERTH0R LASREX PR ISF

A (1) FoFRITH 9 A5 R H 2k
0 o) A
‘ N W = \ tanu =N
L
h
1, 17
FE13-4 — st BEHR I S L PS4 0 E TR A Lo
BBk R e = U—0
[#3-5h. L%HUWH&%
QBHFESF . £VE; BFER. TP )

-

F13-6 FALDG 2 RS IS 5 4 R

[)3-7 BALDG 2 RGEIME T B8

17 B fro_h
tanU'

BT ERARS.

G-1)




(3) KRR HSMI K H BIEER

3-8 JCIR LA s R R IR

§ 3.2.2 BRZH LR SX NI R F
AR B AT SR TE PRI 3 _E 18 S S0 i F

SIZE <\ h
Z -U H } |

&, |

F3-9 BRI  REEIWI T S50

L/ f= h (3-2)
tanU
DU 2 5 B
§ 3.2.3 Y7 EFE 555 EFHE %R
12012
A /4 W‘\ h Ji H H Ji
F H H' F'
[#13-11 HAG A R G AL

310 PR LTI A — AFERTRAR S R, 401 B A S
B, 41 R IR 3R — o BEST T R BRI R,

WRBORE? MBRE?

CAR A EEIPIX LR AL E, W e R R
ARARET DR P IX L5 T A B AR i LB AR R

FERMERAE

33EMEAAFRANMIE LR

XFHE DL ERA, HERMIBAE. KA. #
), RIBHIALE . KD EFKES.

§3.3.1 Bk E

B ML E RGN T R (E A E R KAE,
AL TB L B A E BOPE R, X2 [A145 2 B R
SRANTH, T e R B R DR E SR AR BT E AR
BIER R




BB SR -

OFATTRBAS KL, EETRRARLBITER;
QOuEYT R RKINL, EET R E AT T oM,

OB T HMAS K FATARET REF R THIT
£V LR — S

@ BT AT E— AR AR RSB A
FOHBTATIA;

OFLHELAE LT _ LRI RS,

(L)X FHsh R BER— IR B ABI Bl SRR

4 .’-'A H' P

B'

| V

B
F13-12 FE LR B

(2) Bk b r g
Ml
4 al  lw 1

[13-13 =R

) L RLP M LA ERERR

[.’-. A& g A
MM ]
| w ow| |w

[413-14 %t b A AL

—EEEEBEREAMESAE

—EEERREERNERE
EREY. Y




§ 3.3.2 ISR

SniE P X —X 3. DR EREY RSB
T R R 5 TR RO PR S R, T
HE—U1Y R G AT DUR X 2 CL A R 3R gR
HAFEHERRER R XPRMITIERG IR

o
OFBAK

@A AR

OFBARK

F3-15 A= 2 S AT 5 25 3

RVRIR BN T RGBS AR @A 0o AL 1
. Ty o PIRR OO BARRS T b2 R AR
L AABF ~ AHMF , A x=I-f }
LT MBI -AH'NE 14 J A
-y - yoox R N s A T T XXI: ffl
y' -y |f W= ” M
k- (33) k- s
U R f=) = —:—X_I (3-4) .
y x f f‘I
T T R 2R 1) i 18

BT BB 5 W7 IR LS TN BTt R 2t

— 37)

T AT e

I BH e AN AT, T AR e AR ) B A -

(D) F#LO0, By S5y A5, RRBIEMLK;
Rzy5y 55, BREMNAE.

(2) FB0, 801 51 %, RryigFRM,
YRR
Rz2\ 51 7%, WgELHER.
£>0, BLESAR B8 8 SEAE R s
<0, BifEI A5 H 8 i SEAE R o

(3) FH|A>1, Wy > Iy, EBIEARE:
RZI|<lyl, Bga Mg




WK o
semer P e

0] (v)

~

§ 3.3.3 IZ ML Y R BN Z RERRE

—ANEFRG H— N ERJLAEFLLRR, AT A
B —ANEJUMESA R, XA A4

HH A LR AE DN EARORE RS, hAREE., R
T REILERAR .

| r ¢ il =l i | B ARRE IR IR 5
: , H, H - Ia - AR I8 } Ii+l — Iil _ di (3-9)
| L R " | Xig =% — 4, (3-10)
L oy
316 1K R A =d -4 (311)
Bhd s e oA B= B @1
HgpE: A =d —f'+f,
4 BT RS 85 3 '
34 EBAF RAMHRF R R (R BEROE o= O
§ 3.4.1 #h A HOR % dx
L g _dr - st Xl _E 2R BB T IOR R
dx dl — AX'" X'-x'_n'
, a=—=——"-=2—Lpf (3-16)
m%:ﬁ'fﬁi>MW+xdx=0 A X—=%  nTU
:(Z—))((:—X7 ¢ Ax':XZ‘_Xl':i_i:_ff'(uj
X X
Ly f_ x pes A e © "
=y~ + R R
P 2SR B 5 1807 ) A %% ox% P x U x ) nT?
e LR —AER, “=h 1




§3A2ABARFE [\

)

FI3-17 St RGO

_tanU' n1
YU o B (317
ay = ﬂ (3-18)
AN RE MR AT AR 619

nytanU =n'y'tanU’

§34.3 LHFAM A
S RGEsh ABOCRAS T 10— RSB T

_w_nt f_n
u n'pg f n
' f X' n
ﬂzl:__:_—.:—.
y X f' n
X, =f' X,'=f (3-20)
T

J413-18 n=n’ I 1974 A4

wR—pme, fr=—f X =" x'=f
FEI. I E5EAH. HES!

H

[E13-19 n=n"IN} (¥4 54

AT TR ASOE RS, D FRGESET
BIi RIWREED, BRI EAZE,

T
i
Il
JE;
=

T RERBAZFREFHERA
B

F13-20 FH Tk 2 A B A 11 S L AT L L ]

IS EBRAF AL AS d=f'+A-1,
§ 351 HARAAE DT

A=d—f'+f,

H

X. = 1 X =22 (3-21)




\'\\/—]’7 ,1,,A f“f ..... }{ AMF'H '~ ALL'H,'F

H i 1 I D R H i o i t # E v A_d fl + f2
{ r Lol V2L ] _] ALH,F '~ Al'H, 'R { r Lo Vel 7] s | ] fr f'f,
L=t I l L [ i A
H'F H'F - f ,
F'H, F'H, f,ex ' A-f, foo f'f,’ 1___4 :fl_fz_d :i__fz __4d
f,f," andiii f fify fif,’ PR PR PR PR PN
X '=——i
A 322 LFEARGLLT ARG EOFN f'=-1,
f = f.f, (3-23) i_i_,_i_ d 524
A £ @29
H'F_H'F’ —f o
1 F'H 'H f, '+ x A-f, d-f
S T Yoo bt e, 4% 47k
i I AN | IF - f2 + XF !
1 1 1 d IS, AN o
AR AR b
2 bl 1 72 XF':—szfz flszl'Afz A:d_fl"f'fz
=p +¢,—d 32
=0T 0P (3-25) P A AN AV S A AN A R RS A AN
d=0mf, EISE—k Tt A A A
ARBITEFEM o=, +0¢, (3-26) LR I PO PR -(1_i) (327
BICARYTT X A fA f,'
FHES: d
o =—f'0+—) (3-28)
f2
B NAA S EFEAE: BIEARAGHNLERS
L, g
IH'ZIF'—f'Zf'(l—%)—fIZ—fl% (3_29) f —_ 1A2 A d f1+f2
dl dl F?iﬁ‘%éﬁéﬁé&@%ﬁﬁﬁx%?ﬁ’h%éﬁ% B AR
=l f=—f@sD)ef=-f= @ I
2 2 AF0, HEEHFW, FAHEETREAS.
ABRAN Rk 7 A=0, AAKELRK, HRATLERLK.
N

d=f'—f,=f"f,
d=0,f'=—f,




3.6 &4%

BEREMBOF RN BEAR BT, ERHMN
A~ R —FEI AR (BB Bk
i s o
BHEELICEER T AP, MadkF R
FERIKIRRA S RESR, HEENIEHE, NHKNIE
B MAEHKBAER N REES, HEE
PANE, IR B

K BREPNITHEREE AN LRI, 2
BRI EN AR A B, MARTREGAA
EARBAT USRGEF R RALE.

HENMTH IR RS, KRN EmHSEST
BRI TR

§36.1 BATHERE M ER . £RMTA

LR, BMTHREREER. TEREEEL
H, BFEELS. Em.
EFEE, p=1, HTERBERBKERAR:
nl' I'=r nl'=n'l
Pt { I
nNNn"'=1'=1=0
W F A IRE TS, H, HRIO MES, WHY
75 AR 7 3 S ER T IR A OAR Y]

AR R AR %—ILT
(1) > 0wy 1'(1) > f'(f)
n'r nr

L S L

n'-n n'-n

BATERREKT S (3, ) BTFROC, &5
FHES.
BFERF: n#n

§3.6.2F%

BEHAEZESP, Bing=n/=1; WESEKMRITS %
A, Bin,=n,'=n, W

# nr.
f=——2 £
' on-1 'on-1
nr r
f.=—2 frl=__2
2 n-1 2 n-1
FERMEFERARA=d - '+ 1,
frofo_tfifel nLr,
A (n-D[n(r,-r)+(n-1d] (331
1 —1)?
¢=;ﬁ=m73®fﬁﬁ+‘nn)dqg (c=1/r)

L= ta-""Lae) 1, =—fa+"2de)
n

(3-32)
, n-1 n-1
IH :—f Tdcl IH :—f Tdcz
e —dr,
" on(r,-r)+(n-1)d
dr (3-33)
1

'”:mg—qyun—nd

Il
L
I
i
.. -
C

1&13-22 J LA AN [ FE DR B ) T R a5 or 2




§3.6.3 HEH

¢:i:(n71)(c1fcz)+(n7
f' n

2
Y dcc, (c=1/r)

X‘Tﬁﬁ%’ d=0, )'1'](02(”_1)(01_02)
fr= nr _

(n '1)(r2 - rl)
WEHERME, d=0, ', =1, =0

PN EESENMRERRES, WEERLES,

—f (3-34)

HEGER

f '=1000mm

d 300
I '= f'(l--=) =1000x (1—-=—") = 400mm
= -) xA=250)

1

I, '=—f g :—1000x@:—600mm
f,' 500

1

§ 3.6.4 IMEHA G *ﬁ
(VZSRED A ® h =100mm, &
u'= fl =0.2
_______ ]
H | 4 \}f\; h, =h —d,u, "= 40mm
S/ u, =u1'+%=01
2
F13-23 LRk
f,'=500mm f,'=-400mm d =300mm B f'= ui =1000mm  AEAFHEK
2
SRAETCARARE. AEBARETr EFEArE. h
BITERRAE. I ':u—zlz400mm
2
11,1 d 1 1 30 _44p () RTHEA LA
frof,' f' f'f,’ —400 500 500x(-400)

H'

i

[€13-24 J i fE R e 41

f,'=—400mm  f,"=500mm d =300mm

1 1 d 1 1 300
f

f '=1000mm

_ 1 80
, f' f'f,) —400 500 500x(400)

=0.001




KA
® h =100mm, &

u, =i|:—0 25
f1
h,=h —d,u,'=175mm

l H' p
._h, |

IH '=750mm F13-25 ARIHAH A5 I Sk 2 1 S I BE R L
Nk
B RGN S I

WEKF: THARMBH AR
Hok#
i

B RGO A

ARMRKES. EES

TRBAN TR, 2. R




