jza PEliBE&V’ﬁEZaéb..‘.ﬂl%'b"?ﬁ‘l‘éﬁ%@ﬁiﬁwﬁvvc (istt)
CEm A
%KW%EE&UTA —A—-mm5¢mm ﬁ?@ﬁ%KﬁMTﬁﬁ%ﬁbﬁm %L%o
—dﬁkﬁ"fiﬁkt"ﬁ%ﬁﬁ#%fb%{%ﬁ:%?%}?:é%%ﬁm FKHEIC z-—z,ﬁ——wq— 5B
FEE bﬁﬁﬁ?é%@%ﬂ«k@fé%#,%ﬁmﬁﬁmﬁ%m«kkBﬁﬁ%ﬁ&mﬁg%kﬁ"
T@m""’%fbé A%mau& @&Evc%@?za ?éfDier%iL'CE.%& )

_
' ' Zf*zﬂ “GIu,q_
Kﬁ%ﬁﬁm
- 3szf:+%_b2723(¢z:}_-‘z+5)%b2 ?zz(f;:z+b)z i ﬁ(réf—z-l—b)
;m@w%+@_z A

s (n+z+b 1 (ra o+ q 72 (rs+2+b)

2 b) z(z-l—b) A2 .1 1
-3g1? z(” ( plgl
w= 7'2:.3 7\‘+;L 1 ) r2 /.

zie. 4
rA=attyt (et b)

q=x+y
. ’ N ' lL
ThE (0,0,0) LT BRBEMCRBIT 5L
o 9n=3 ?)-erin:’e(b—rcosé) frsmzﬂ(b—rcos()) —p rein’
' B=2d . rf . . 7,3 - 3 (ry—rcos0+2b)
e frsi;;G ' 1 #5in%0- +3 bz(b—;réose)(2b~rcost9)cos9'
-7 pH(ra—reos0+2b) g r,,(n—freosﬁ+2b) : o :
(b —reosf) (Zb—-rcos@)cosﬂ )\,+2p,< eos@ +cbs0)
. s Ap rd ry
© 0 P9p=0 | .
- 2‘rsin900§0(b—rcos0) rsin@cos@(b—rcosh) 42~ rsinfeosf -
Bo=3gb o +— e I P—Ty
. e rsinfeosfd 1 _ rsinfeosd +3ab? (b—rcos) (2b—reosf)sin@
R ) (ry—rcos0+2b) g r (frz'—rcosH+2b) e rp
" s o :
(1) EpEmssy, 45 11 4%, p. 256 e

s ' — 31—



128 T B v 1 -

l (b rcos@) (2b—rcos€)sm9 7\,+2p, (q 2 sm@_l_sine_)" -
: s 7\,+/{, ry® re /)
Zmﬁﬁéﬁﬁ&%ﬁ ‘ '
T (sin®0(b—2rcos0) . »5in0(b—r cos0) (r—2b cos §
TRR=(7»+2;L) [3qu {s;n _( ,,,st(-)s )_5751%1 ( .rc(;; )‘(r cos )} |

+ {sinza (5—32r cos 0) _s

rs : : 7y

r5in?8 (b —7 cos8) (r—2b cos 9) } N

5

e { sin*6 sin®0
- (ry—r cos 04+20) 1*22(4~2—7~(3os,‘¢9+2b)2

rsm29[3(r—2bcose)(n——rcos6+2b)+n(a—Zbcosﬂ) —rycosf]
: 8 (ry—r eos@+2b)1 .

rsm‘9[2(fr 2b cos 8) (r,—r cos 0+2b) 2, (r—2b cos ) — 27‘2 cosﬂ]}
Do iy (r_,,—rcos9+2b)‘

1 { sin?0
s (

g lra (ry—rcos 04-20)

o s.inzei[(r—%'cos 0) (ry—r ek;s 04-2b)+ 1, (r—2b cos 8) — 5% 00s 0] }
ry” (ry—r cos 0+20) -

+3gb* {_00'526 (3b—§ reosf)  5cosf (b'—,é:rc'ov,s 6) (ZZ;;r e?s 6) (r—2b cos Q) } |

Ty

+ {_ cos?0 (30 —2r (3059)_3 (b—r cos 8) (26— cos 0) (r—2b cos ) cos O }

TgJ - ’ - A,'.25

AH2u {—3@‘"’ cﬁsé(r—Zb cos 0)_cds0(¢—26 cos 9)}] "

A 740 o 72_3 4
, §in?0 (b—r cos ) sin20 (b.—} cos ) , sin?@ -
| 6gb* 2 — —2b*
[ ? ry® + s - 7y (ry—rcos+2b)
—op _sinZ0 2 . sin% (
o orgt(ra—reos0+2b)?2 g ry(r,—rcos0-+2b)
) . 20 o120 — 30__ 12 in2 — .
+3gb? {b {2 cos 9 sin .6) rFZ co: 8 » 2 cosf)sin 6) 1obrsin 9cos€(b rcqs@)}
’ _ Ty oo o
-i; {b (2 c05?0—5in%0) —r (2 008°0 —2 cos Bsinzﬁ)_6 br sin0 cos 0 (b—r'cos 0) } '
. 3 . - 5
Te . : ry

-—bz{ (2 cos?0—sin?0) - 2 cos?0—sin%0
n"(u—‘reos@—}-Zb) 4-22(-¢~z—r(3ose-!-211)’I

s1n0cos9[4brsm0(fr,—-rcos(9+2b) —4brr, sin — 2”""; smt9]
ot (ry—r (30s09+2b)3

__sin 9cos@[ﬁbrsm9(%—1reo&0+2b) ZbMZSinG—szsinG]} .
75 (rg—r cos 0 +2b)? ; -

T



w3 PHEHICK s PRI OB T GREY | 120
. _1 {MZGos‘B-st@
) r,(rz—'rcos9+2b)

sm@eosG[bersmH(n—rcos€+2b) Zbrr,,smﬁ—rn sm@]}
. rf(n-—rcos@+2b)‘ : :

+'3qp7 {4 cos 0 (b=rcos ) (2b —7cos 6)+r sin?0 (3b =27 cos §)

rrg® ) ’ -

b sin%0 (b —rcosf) (20 .—r’cos 0)}
- . 7 .

Ty

4 cos 6 (b—r cos 0)"(217 —reos 6) +75in0 (3b —2r cosB)

+ . 7'7'23
__6b(b—recosf)(2b—rcosb) sin'ze}
’ A P .
7\-!-2/.0‘{ <4 cosf b sin“ﬁ) (4 cosf sin2¢9>} . ]
b —6 . —2b L
+ At 1 Lyt ryd + ey red '
TRq;:O_
Tao=p [3qb2 { sin @ cos 6 (21;’—37« cosB) __;5.’r sinfecos 8 (b—r c?s 0) (r—2b cos 9)}
- ' . T2 : o T2 -

+ jsiﬂeeose(Zb—Sr eosﬂ) ;3 rsin 8 cos @ (b—rcos ) (r—2b cos&)} E
l o ’1'2‘3 : : ) - . o ‘ 7‘25 : -
—bz{ 25sinf cosd
r23 (ry—r cos0+2b).

¢sm00059[3(r—2bcosﬁ)(rz—rcos9+2b)+m(r—2bcose) — cos@]}
. ry (rz—rcose+2b) ‘ :

_‘bzi ZSvianosG‘
‘7'220(7'2_‘7' COSG‘l‘zb)Z

2/rsmt9cos€[(r—2b 08 ) (ry—r cos 0-+2b) +7, (r—2b cos 0)—r; cose]}
1ot (ry—7r cos 04+2b)° o

N_l_{ 2sin O cosd , o
rq (ry—r cos 0+2b)

rsmﬁeos@[(fr 2bcos€)(o-,——freos€+2b)+r,(r—-2bcos@) 7y cosﬂ]}
.7 (ra—rcos04-20) -

—15¢ b‘( —3.

5

]

—7rCOS 9) (Zb —r€oS 9) sin@
7 .

r (b—r'c'ose) (2b—r cos)sin 0
oy —

+-A7,“—:—2;L< gb* 3rsin‘0' r51n9>+3 b2 {rsmse 5sm‘9(b—rco7s G)Zbrsmﬁ}
p

e ryd 7y T

(rsin®@ sin20 (b—rcos 0) 2br sin @ . ' T
+ 73 - . . S
7yt 7y .

— 83— -



130 0 'g " "

s1n~9{6br sin8 (r,—r cos0+2b) +2r,br sin O 4,2 mme}
ry® (ry—r cos 9+2b)‘

%bz sin®0 {4br sin @ (ry—r cos O+20) +4r2br sin 6422 r sin 6}
74t (ry—r cos 4+2b)*

+isin29{2br sin @ (r .—rcose+2b)+2brr25m6+n rsmG}
q U ry (ry—r cos 04-2b)* .

,sind (b—.r cos @) (2'b—r cos@) 2sinf(b—rcosb) (2b—“r cos0)

. . —6qb i — - —
. 77y . Ty

_x+2p{ ,2sin6  2sinf ] '
‘ Ap 2 ey + 7y } ’ 7

B r=a BB ECRG B LEROENRSOMEE LR r=a LEFEZRN
& N=p BBBAIEONT r=0, tm2,  OWIPHCRT BENRA ZEHH L TR

0=0 Tk
. 6b*(8b—11a) = 51b* . 3b—ba , 4 , 24b*(b —a) 12b*  4(b—a) b
Trp= b
i ’L[ s * 27yt + 7,3 +r22+ gt «+ rry? + rrs + 7y
. o . (ry=2b—a)
TR9=0 : .

0= :I:'IT/2 VC}J""CHZ
781)30»’4—8()5—!—41)3 ‘+5ba 6b7a? (2r, +3b) . 12b%* (r,—!—b’)_l_ 3a? (rf}-b)

Tre=p| ,
T [ v rf (b 20) (k200 1 (rat20)°
12b 42 4p* ‘
4 R 3(r,+2b) Tt (ry+2b)* i
TRq,:O ‘ ] ) -
’ 190 b : 2 4 2 ’ ’ ) ] o
TB’Q:M [—_g.q%_a__z._’?b_g___&_ﬁ)ﬂ_ 6 ], ; . (/,'22:(;1—‘]'-41;1)
_ r3 2 7y ary ary ars : /
0= VC?‘J‘(\’C&i : )
: 6b?(8h+1 22 4b? 196* ‘
7 =#{ b* (8b+ 1a)+51b4 p 2400, 4 2ub'b+a) 10 4(b-+a) _L}
ryd 27y 7y ry* 7y rry rry Ty
( |Tre=0 , .
" \T're=0 . (r,,—2b+a)

E&Oké’é& H"%é@ﬁkh%%/\kc/)\nf%ﬂ% b—m LEWT n=1,2, 3, -, 10, oﬂ;%

 BERELTARLREOSAD, ZEE 1,2 8 RE 4 CRLTHE.

Normal stress ICO\WCEH % ICHIDICHEAT stress [ 0=0 T-T4L THBHLY 0=0 AT
- « : LT

. wE



® 3 WHERIC K 3 PRI T GRED) ST
Trn 0=0 9=— O=m . & §=—-
n K ) ) 2 n 2
1 5050 L 4| —os67 £ a|  —2200L 4 1 4400 F 4
a® - at a T a .
2 8,555 —0.187 1815 2 2317 - .
3 L4151 . —0058 . | ~1475 . 3 1.546 .
) 4 2,648 —0,033 - —1.230 4 1.159 :
5 1940 —~0.020 —1.064 5 0.926
6 1527 —0.014 ~0.916 6 0772
7 1.957 —0.010 1 —os11 7 10,661
8 1.070 < —0.008 . —0728 8 0.579
9 0.928 —0.006 —0.660 .9 0514
10 . 0820 | —0005 . |k —0603 10 0.463.

el TRESSIERCRE W, éﬂ@ﬁ?&%’@?@éﬁi-vz=5 CATETOEED 2T P8,
n=10 T 1/10 »%. f=m CRTE 1=5 T 17 T, n=10 T 1/10 YET 5HCR . '
. tangential stress (oW TIE n=5 T 13 HBL, #=10 T 1/6 Kk 5. DT, ﬁEo‘Pﬂ?ﬂSﬁ'

BOKRE S 2ZOWS Lo 110 ¥ )/ BHRAESERPE L\ L E~TR® LRIEND.

w1 m # 2 M

100 . /MF.'

R qoF

&or- - xo~.

70 Jo+=

bor hor . »

Sor (-530"

4or 2o~

30 3,0-f

zop } 37
A T - ’ lo|~ -
(Tl ‘ o : - - (TR V '
'”’?T N A O T IO OO I O%T\ﬁ\ll I D T U

LSz 3k 67 8 7 w oz 3 4.8 6 7 F 1 (o

—7 g B —n ‘

e N



S8 B Co TR - .ﬁ~

® 3 ® % 4 M
/éor - . ' BN S s
= . : :
el — o 7o R
Sor- Fof
nor : s . Jor .
4ok~ : S : 4o
gob T S sof -

=10 Lﬂ*mm &Eﬁ%@’ﬂﬁﬁé‘\n&ﬁ%«%fé% W*BE?& LTk n=10 m:@iﬁ
- Aa:%«*c,% aﬂaﬁ&m&wz)d\ Kﬁ’\f%ﬁmﬁ“ﬁéiﬁ =0 m?%ﬁm%:ﬁvcﬁ h%ﬁfﬂié '
%%&%A5$ﬁ%oam&%«ah6

. e T T -—36——' 



