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i) Sampson RIEF &, SHRBURER N EEXI3D

n=2

| j G PR 2= de+ " Du (&) F(R, 25y de

o

= 2[[" o FoR, 2= de +[* Do) PR,z 01t

n=2

2.1)

v=""13[[ a@rr@z-od| DAOF (R, Z=5) de |

p=p. +Zj Do ()48 v, (R, Z—8)ds

n=Z Y,

HpRE, #E, ENMRREERIENTFRESEREL, U, WU/L, UKWERAR. X
BLEYERSHERE, s REENRERE, C(8), DJ(d) REENBELSHEL, 1.8
THFEIES, BB FPRBTHRER(C=2(R+2")7'*)

F;1>(R.Z)=(R“+zz>‘l’f"Pn<é), F®(R,Z)y=(Rr+22) "3 [P&)+20u(0)] )
FOR . D=(RA+ZVT 1), FW(R,Z)=(R+22) T4 L)

. -1 » (2.2)
F®(R, Z2y=(n+ | )(R*+22) * FJ,.H(Q')

Fi(R.Z)=(n+ (R 42T gluc( D)= 2Z (R4 2T 510

Bt Pa,Ja 53515 n B} Legendre £ M Gegenbauer LWHA(—1/21K).
RABGTHR(M—1)E, §—B L BRESHRARERSK

Cnjsljs —Cnjid s +cﬂ1z'—cﬂh§

2= dl d/z dii
KRB, R dji,dig cnjiyonj, 57 BIRE—/NERFR ﬁ%:&h&ﬁiﬂﬁﬁﬁﬁﬁﬁ B EH K
HEAENT LB, 2ETROBASMREZERBEBITHNER

‘N M-y ~

vg=1+)_ > I [ SR, Z)Cos+ TP (R, Z) Carsr+S5¥ (R, Z)Day

=l j=i

+ T;Z)(RIZ)Dﬂ:-’Q-I]

N M_)

vp= Y Y [ S®(R,Z)Cas+T"(R,Z)Cas41 + SP(R,Z) Dy

n=2 j=1

+ T (R,Z)Ds,504] . b (2.3)

- N M)
b=t Y S [S®(R,Z)Cas+T® (R, Z)Cr s, + SO(R, Z) Dy
n=l jm=l]
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+ T30 (R,Z)Da,s.4]

N M}
p=put X 58 [ S®, (R, Z)Des + T2, (R.Z2)D,s01])

n=2 jm=l

Hep
SP(R,Z)=GP(R,Z—dj)+ [HF(R,Z~dj,)— HF(R,Z—d;;)1/(dj, —dj1)

T®(R,Z)= —G¥(R,Z—dj,)— [HP(R,Z—~dj,)~ HP(R,Z—d;,)1/(dj,—d},)
G (R.2)= | F$(R,2)dZ, L,(."’(R,Z):jZF,‘,"’(R,‘Z)dZ ‘

H®(R,Z)=ZGP(R,Z) — L{P(R,2Z)

H®(R,Z)= __(7'_1_)_}:"('&)2 (R,Z) (k=1.3.5)
(waty Pt (R, 2) 4o egy ZF 04 (R, 2)
_ 6 ’
PGS =5) [ (R (520
H,‘.”(R,Z)=W ; ,
W—sinh"ﬁ (n=3)
"‘»\/R" Z*+ Z sinh~ ‘1% ‘ (n=2)
Y 4
(n(n 1y Fs RO+ gy £ (R.2)
6 1 (8 .
=) (n—2) (n=3) [+ (B.2)  (n24)
H® (R, Z)={ i i
—_I;”“Siﬂh—‘ﬁ‘ (ﬂ=3)
\R;ZSi B~ }!é_—(Rz"'Zz)% (n=2)
(W'T)F;”' RO+ -—14)(n—-2) ZF (R D)
2 I (5> .
=D =) (=) [ (R.D) (n=>4)
H;‘u)(R,Z)=< R .
? A/R"-l-zz (n=3) :
k'—?R sinh"‘—l‘eg (n=2)
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G¥ (R, Z)=—LF® (R.2) (k=1,3,5)
— F@ (R, 2)— oy ZF (R,2)— m Fi2 (R,2)
G (R, Z)=! (n2)
1 Z B I_Z_ =
TE et MR (n=2)
_1 P (R,2)~ pre 2. " ZF® (R, Z)— m Fi% (R,2)
G#®(R,Z) =+ (n2)
—Iz—zsmh ‘% (n=2)"

G,‘.°’(R,Z)=—i F&, (R,Z)— ZF®,(R,Z)

(ﬂ —1)
2Q3IRBHFARBESNE LW LBBLEEBETHIHE Coss Dy ity 2MN Bt KERSB
HEA.

N M) _ o - N
SIS ISR, ZYCos + T (R,Z)Ch, 501+ S(R,Z) Dyys
fle] fml

+ T'(lz)(E ,Z)Dmh-l]:—l

’ (2.4)

N M) o _ o
DD I[SE(R,Z)Cos + T (R,Z) Cryiy + S8 (R, Z) D, 5
n-lgml

+ T (R,Z)D,,s,,1=0
Heh R,7Z B L&A BER. B Cas, DA (2. 3)REVERE, EJ1 R R EE w2
HTEEIRENOARA

M1

2 (Dz;lﬂ "-Dz.l) (diz —din)
—_ j=1
A= LU

=, KIRF-RPE R IR EART Stokes Hidh

KIROFER
Z =gcosf, R =bsinfd, ¢ =/ *—b* ‘
Heo, b 5B RMAFEH, 0 HRA. MOAKERE, (—c,0), (c.0)h 4,8 &,
c .
RERWBEBELIRERNTER
p*=c’cos2¢+/ a*—c'sin’2d (c>0,8>c)
Hh o, ¢ RIARBIFRABORBEREA. cREH, aBRE ¥, b=~ BIPHBRS
RENZ ABRANER. RO AKLERE, (—c,0), (c,0)84,Bx.




BB P AR B TH5 BT B i

EXFELS, 7BRREEROERSRA
=28 Eo4EN. XTREANNEAX(3IhEL—H,
TEER. \

R 1FIHTMANBARER, KROBHTR
B, BHBNEREEE A, AR T e
AR LB, b/a=1.25 M 1. 50 K REH LWEN
mAEFIER 2 Lo R3F HTMNERARER KA
JESPAARIE D R E, BHANREEALE.
¢=0.8 1.5 N-RERIBAERE ERNEDSHAELR 4 L.

ME1BIRATURH, EEF ARSI HEHIOT BRI TEORE (BERD
MENFHBWRITS, AR T Bk th, BETOMRE, TENSBREERELLHE
th, HKSGEEEN, b/eRc WEBEBRAEEER. BENTMRAN /e R cl, WKKWMNY
RREHRBME, TR RESTRIE.

BT 2 Sk Bl 3 R IA ) Stokes T3

R A 2 B R B B AR AR BB AR L B BRR, HHBA ;
R= /1=t —1+b (—a<Z<a) (4.1)
HEi o=n26—0%, b RHNETF Z=0 WRHA. '

IR A R R N AB, TEABL# B4 Sampson 3 4, 4 A, B ¥ A L3 AR
BEAZ. RAAXTERNSBERMEREL, RITETHKLb/a=2, 2,38, 3, 4.36 B
EhABE, ERFERS . TRIEH, HHEBHITEN

1

b=0,2
4, HRERENNIEME, M=s,8,10), BT KK 2
B ERBZRER. KERBBRLENER GE5) M
sk KRERMER (B1) #THRR, AR, ER—2K
EE&HT, REENENRBOLELENIRE. BRBRZE
H, ¥TRAMNBARABKT ARSI GERTBRERE
ECESET ARG EHELEFNER. " 2
#1 kK ® B B 5 R &
N |MN |jae/b=1.01 |a/b=1.10 | a/b=1.26 | a/b=1.60 |a/b=2.00 | a/b=2.50 | a/b=3.00
& 4 8 | 1.002003 | 1.021109 | 1.050030
4 6 [ 12 | 1.002001 | 1.020089 | 1.050556
g 8 | 18 | 1.00200: | 1.020102 | 1.050546
10 | 20 1.020102 | 1.050542
(M=2)| 12 | 24 1.050542
# B M | 1.002001 | 1.020102 | 1.050542
= 2 € | 0.99607T | 1.020028 ; 1.049765 | 1.099560 | 1.198931
o 4 | 12 | 1.002001 | 1.020101 | 1.050544 | 1.101678 | 1.203109
% 6 | 18 | 1.002001 | 1.020102 | 1.050542 | 1.101665 | 1.204481
8 | 24 1.020102 | 1.050542 | 1.101664 | 1.204366
(M=g)| 10 | 30 ' 1.101684 | 1.203570
¥ B A | 1.002001 | 1,020102 | 1.050542 | 1.101684 | 1.20394t
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Bk _
N | MN| o/b=1.01 | ¢/b=1.10 | a/b=1.256 | a/b=1.60 | a/b=2.00 | a/b=2.50 | a/b=3.00
- 2 8 | 1.002001 1.020102 | 1.050544 | 1.101659 | 1.203241 | 1.304572
N 4 | 16 | 1.002001 1.020102 | 1.050542 | 1.101664 | 1.203938 | 1.305099
! 6 | 24 1.050542 | 1.101664 | 1.203942 ' 1.305080
{53 8 a2 1.203941 1.305044
B 10 | 40 1.203941 | 1.303570
12 | 48 1.305390
(M=4)
W g @ | 1.002001 1.020102 | 1.050542 1 1.101664 | 1.203941 | 1.305049
5 2 | 10 | 1.002001 | 1.020102 | 1.050541 | 1.106167 | 1.203932 | 1.304962
~ 4 | 20 [ 1.002001 | 1.020102 1.050642 | 1.101664 | 1.203941 | 1.305064
g 6 | 30 1.050642 | 1.101864 | 1.203941 | 1,305049
8 | 40 1.305049
(M=p) '
¥E B | 1.002001 | 1.920102 | 1.050542 | 1.101664 | 1.203941 | 1.305049
;—3 2 | 12 1.002001 1.020102 | 1.050542 | 1.101664 | 1.203942 | 1.305029
é 4 | 24 | 1.002001 1.020102 | 1.050542 | 1.101664 | 1.203941 1.305049
B 6 | 36 1.305049
(M=8) B .,
_ ¥ WM | 1.002001 1.020102 | 1.050542 | 1.101664 | 1,203941 1.306049
+ 2 | t4 | 1.002001 1.020102 | 1.050542 | 1.101684 | 1.203840 | 1.305049 | 1.404327
g 4 | 28 | 1.002001 1.020102 | 1.050542 | 1.101664 | 1.203941 | 1.305049 | 1.404487
& 6 | 42 1.203941 1.305049 | 1.404464
8 | 56 1.404464
(M=1 :
W m & | 1.002001 1.020102 | 1.050542 | 1,101664 | 1.203941 | 1.305049 | 1,404464
N | MN |o/b=3.50 | a/b=4.00 N | MN |a/b=3.60 |a/b=4.00
1 4 36 } 1.502081 | 1.597969 + 4 40 1.502081 1.598071
A 8 54 1.502081 1.597889 A ] 60 1.502081 1.597835
‘; 8 12 1.502081 | 1.597986 g* 8 80 1.507943
10 100 1.597943
M= - = M= — B
( 9 ¥ W O ‘ 1.502081 1.597943 ( 10) W oHm R L 1.502081 1.597943
2 KRRXEGLELIWE hH K
M=3 N=6 o/b=1.25 M=4 N=4 a/b=1.50
1 RN(1) ZN(1) pGEED p GEHS) RN(1) ZN(1}) PGEED DbQER)
1 | 0.000175 | 1.250000 | —1.57570 | —1.57581 0.000175 | 1.500000 —1.65249 | —1.85260
2 | D0.142315 | 1.287271 —1.54225 | —1.54220 0.222521 1.462392 | —1.517T11 | —1.517T16
3 | 0.281732 | 1.199366 ~1.44733 | —1.44736 0.433884 | 1.351145 —1.20529 | —1,20523
4 | 0.415416 | 1.137040 —1.30659 | —1.30658 0.623490 | 1.172747 —0.86942 | —0.86848
5 | 0.540641 | 1.051570 .| —1.13847 | —1.13848 0.781831 | 0.935235 | —0.58410| —0.58405
6 | 0.654861 | 0.944687 —0.95047 | —0.95947 0.900969 | 0.650826 | —0.35585 —0.35588
7 | 0.765760 | 0.818576 | —0.78102 | —0.78102 0.974928 | 0.333781 —0.16807 | —0.16805
8 | 0.841264 | 0.675801 —0.60037 | —0.60837 0.099999 | 0.000262 | —0.00013 | —0.00013
9 | 0.908632 | 0.519269 ~0.44671 | —0.446T1
10 | 0.959493 | 0.362166 | —0.29249 | —0.29249
11 | 0.989821 | 0.177894 | —~0.14468 | —0.14458
12 | 0.999998 | 0.000218 | —0.00018 | —0.00018




BN EETRRSWEN SR EEER 799
*3 . FRRBREANBEIRK
N |MN| c=0.3 | c=0.6 | c=0.8 | c=1.0 | e=1.1 | o=1.5 | c=2.0 | c=2.6
B 2 | 6 |1.018190 | 1.051238 | 1.133203 | 1.208160 | 1.251203 | 1.451825 | 1.747622 | 2.072026
= 4 12 | 1.018187 | 1.051182 | 1.132694 | 1.206896 | 1.249195 | 1.445814 | 1.732276 | 2.052233
+ 6 | 18 | 1.018187 | 1.061182 | 1.132694 | 1.206690 | 1.249206 | 1.446061 | 1.734681 | 2.061433
& 8 24 1.206901 | 1.249206 | 1.446059 | 1.735010 | 2.051408
B 10 | 30 1.206801 | 1.249206 | 1.446058 | 1.735011 | 2.051403
12 | 36 [ 1.446068 | 1.736011 | 2.051406
(M=3) | 14 | 42 2.061406
16 | 48 2.061406
3 2 |16 |1.018187 | 1.061181 | 1.132675 | 1.200904 | 1.248195 | 1.446063 | 1.736168 | 2.063494
& 4 | 20 |1.018187 | 1.051182 | 1.132694 | 1.206901 | 1.249206 | 1.446068 | 1.736011 | 2,051380
B’ 6 | 30 *1.061182 | 1.132604 | 1.206001 | 1.249206 | 1.446058 | 1.735011 | 2.051406
(M=5) | 8 | 40 , 2.061406
E 2 | 14 |1.018187 | 1.051182 | 1.132694 | 1.208801 | 1.249206 | 1.446061 | 1.735140 | 2.051462
g 4 28 | 1.018187 | 1.051182 | 1.132694 | 1.206901 | 1.249206 | 1.446058 | 1.735011 | 2.051408
(Mff"__n 8 | 42 ‘ 1.446068 | 1.735011 | 2.051408
x4 FERBEE ENENS %
M= N=6 c=0.8 M=17 N=¢ c=1.5
1 RNCL) | ZNCD) | phmas) | porraso| RN(D | ZN(D | poraat) p(sBws
1 | 0.00028 | 1.60998 | —1.62643 | —1.52640 |  0.0004 2.3452 | —1.2093 | —1.2004
2 | 0.18824 | 1.48313 | —1.48709 | —1.487T11|  0.1832 2.3200 | —1.2109 | =1.2110
3 | 0.52062 | 1.44372 | —1.37764 | —1.37762| 0.3608 2.2169 | —1.1881 | —1.1861
4 | 0.471760 | 1.36491 | —1.21208 | —1.21208|  0.5266 2.1937 | —1.0681 | —1.0662
5 | 0.80766 | 1.26162 | —1.01264 | —1.01252|  0.8762 2.0812 | —0.8022 | —0.8923
B8 0.71638 1.14008 -0.80288 —0.80289 0.8049 1.9434 —D.7046 —0.7047
7 | 0.80300 | 1.00704 | —0.80414 | —0.50438 |  0.9096 1.7863 | —0.5109 | =0.5109
8 | 0.86800 | 0.86880 | —0.43216 | —0.43216| 0.9885 .| 1.8131 | —0.3265 | ~—0.3267
9 | 0.91663 | 0.73090 | —0.20372 | —0.29372 |  1.0417 1.4338 | —0.1846 | ~0.1645
10 | 0.94954 | 0.59663 | —0.18978 | —0.18978 | 1.0717 | 1.2648 | —0.0342 | —0.034¢
11 | 0.97153 | 0.46786 | —0.11634 | —0.11634 |  1.0828 1.0828 0.0606 |  0.0608
12 0.98560 0.34487 —0.06716 —0.08716 1.0806 0.9229 0.1214 0.1213
13 0.99409 0.22689 —0.03552 —0.03552 1.0704 0.7777 0.15633 0.1535
14 | 0.99859 | 0.11251 | —0.01506 | —0.01506 |  1.0569 0.6476 0.1632 0.1633
16 0.99999 0.00017 —0.00002 —0.00002 1.0428 0.5313 0.1576 0.1576
18 1.0300 0.4266 0.1415 0.1415
17 1.0192 0.3311 0.1187 0.1187
18 1.0107 0.2426 0.0918 0.0918
19 1.0047 0.1691 0.0624 0.0624
20 1.0011 0.0787 0.0314 0.0316
21 1.0000 0.0001 0.0007 0.0001
*®6 ERLL BRI RENENRE
N=¢
M | b=0.4 ob=2 | b=0.3 o/b=2.38 b=0.2 a/b=3 | b=0.1 o/b=4.3
6 1.146 1.208 1.316 1.568
8 1.141 1.204 1.306 1.538
10 1.141 1.204 1.308 1.538
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The Linear Approximation of the Line Continuous
Distribution Method of Singularities
in Creeping Motion

Wu Wang-yi He Qing

(Department of Mechanics, Peking University, Beijing)

Abstract

The linear approximation of the line continuous distribution method of singularities
s proposed to treat the creeping motion of the arbitrary prolate axisymmetrical body,
The analytic expressions in closed form for the flow field are obtained, The numerical
results for the prolate spheroid and Cassini oval demonstrate that the convergence and
the accuracj of the proposed method are better than thg constant density approximation,
Futhermore,” it can be applied to greater slender ratio, In this paper the example is
yielded to show that the linear approximation of the singularities for the density on the
partitioned segments can be utilized to consider the creebing motion of the arbitrary po-
inted prolate axisymmetrical body,



