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(30) 5 r=roic B 3wk

W=RA/G2+ b2 sin (nO£0) sin (wof +)  =vvrererernrreiminioniiiaiaaie, (34)
Z O T, 5=tan"(b/a). 3 rpm
Disk-fixed &
+:0%0, —: 65z coordinate §
? =0° §
R -T, ZEHicBEaINiBIL Space-fixed T,
T —F &R B, §=0° 10 s
i ( = 0.5 Rev. )
— %, B(BYoHBAE& QK&K I =i
A& O=xx/2icikE-J &, wik
. 60 rpm
g7 SR e o
w= Racos(wt—né+y): O=x/2 °°°;d_i(‘)‘fte 3
- ©
- d =
=—Racos(wt+né+y): O=-x/2 E‘Eiiiiﬁféi ) —
8=0° A
cee (35) ~ 0.5 s
1 ( = 0.5 Rev. L"

T

cRen BAE»20RRER K12 [Eics X CHIEEERICBT 3
&85, MR O IRBZE BT ORI RER
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0 15 rpm 60 rpm M12i& 8 rpm, 60 rpm i DV

- ANV NNVVWVWWVY T BEERR (r.0) 5 & U H
c
A AVAVAVAVAVAVAVARVAVAVAVAVAVAVARRENE -3: 3 B R (W) W ORI DR -
]
Ry —FORKORBEMAEHEL
R A2 2 2R AVAVAVAVAVAV
S SaVAVAVAVAVAVASAVAVAVAVAVAVA

s VAVAVM WAV

2 ms 3 rpom TREBEREROWR
1/2ézic4a o0 h % &5, B
BERTREREZ-Fo0IRIET,

AR (4-0)FE - Fo@HIL®E— FTRS

LEREZRT. BB, 060&00
Bliciz 6=04+Qt o E N b 5.

K13 FRiIcL3RMBEICE T 2K OIRIHZEA

LTWw3, HHEED 60 rpn T3 il B
BRORBIRE - TOLTHD 3 W
BHREBH RS, K13 M2 kX

LT, 15 rpm, 60 rpm &> Ww<T,6 O=

/2 DL EORMBE IR B B AIK OIR
HEMNEHFELLERAE/RT. 15 rpm

K14 RABEicBiF2HRORBHEL TRHBILEE-FELHBBEMBSBEAEL, 60
(BITBML L BRBIER, rpn TREBEERE., ok

-

HoDoEX 57.5 cn ) ’
MIOoERBRBERLHFEFERER —HLTT

W3, Lh L, HERBIFCcR, HTK BREBEEOLDLEERLE K BN,
MIOODERTREBEOARAEAT S, WFhoESRETIHPRRDDO
E#Hick - TRESHhhB. Y HETERETIHALELT, BRHLOESX
B 5T.5 cn DHBEOHROKRHEMZERKI4I/RL TH L.

EH5iic, M9 60 rpm KB 226N BEMBEEER2HA B E 51D
AHELCLAHROBEEGZ L LRHE - FEIBH T I L5855 hid
bEPREARS>DBIVERBIRIZ D EEZL SN B,

22T, ARO—FB(rL,®) KRX->DSVWEHEMB S 5 & & %% X 5.
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R ERNR-T, ARCEEE LA EEEZ(,?) 2HV3HBR
Lo+, AHROEFHFHFERANRIRDODX I IREK S h 3.

ow 2w 1
4 v = - —- —_ —_
DViwtc——+ph—pg [ (v)=u(V)]P, - 0 (r—r,)d(9—9,)
w1
—_ ata._r_a(r_rl)g((p_(p]) .......... (36)

AR toFgom@(r.eo) oZHMw 2 RAD L > b (L.

w(r, e, t) =§Rns(r)[Ans(t)sinngo+B,,s(t)cos NP]  ceereeerieeenas (37)
AR ERBDOEMBED ODER O 2 9p=—Qt XL, LA2DbsVWVEEOD
oo o@EEe &, ¢=0&t4+ 3. bbb, (=0ortx, Xo2b b

WEERBREMEAOMBICHD 2 ticisd AGBNDNERGOIKKRAL, H
S—F vEZEHVE EXRANE S L B,

e ) R?lS o -
As+C Ans+(l)n§Ans=_ phj\: )‘ sinnt Po[ﬂ (U‘r)—ﬂ (V)]
.......... ( 3 8 )
hind b 2 ns o
B+ £2C Brot £2wnt an=—~——sp§ N( rz) cosnQt Po[u (vr) — 1 (V)]
ceT 1/(1+ o hNne2

COoBEs—o0(n-s) T~ FOBEZ, MEEICE->-THEERD 2
EWT&EB QB KESNRBEE, BE RNOQNoE>3ZHEB %
AL BE, ELHBHIERADLES>IREKRKD 5 h 3.

w=R[asinn®sinwet +bcosnPsinEwgl ] cocererecececerecicieieen. (39)

(

T IT, dw=we—fw & B & do BPRELBTFhFasd &3 o
L&k AROBLEEERICBF 2w, ¢=6-Qt THWT, KROL5K
EF T & 5.

w=—Ra{sinHwo—£2+nQ)t—n6+£]sin(Aw— )

4 T
2 4 2 4
4o =
T—T)} ............. (40)

RUOFE1HOEBIEIsin(dot/2— /)| B K& W xicid oo L it

+ cos {(ooo—ﬁzﬁ—nfz) t +n0+%}cos (
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TEMIXENICRDD, FE2HORIMEBIcos(dot/2— /M| B KELK B EH®
B e 3, F1HEE2HOEKRBIZELWE &, ZTHICBETE X H 3
EE—-FEEHK & 3,

ok, RBNVRIKRDODIXI>KCHSERTE 3.
w=—Ra{sinH —Zw—) ne——]sm[( Azm)t+—;[—]
+cos[(nQ—AT)t—n6’+%]cos[(ooo— Azw)t+%” -------- (41)

XRUNOFEL, 2HEZHAZHh, HEO 1 @&ic> £2nt 40/Q B X U
n—4w/Q (NQ—4w/250 @M D >R v 2 bbb, 6> NhTHHBhOLPA
BETT B EEZRLTVE, LEMN-T, doB/HhEnwE 1 HEICIn F
DH5BDEbbOoAEIEE~-FTHKRRBIRS 4 3.

Mi15it, AROMHAFAE» 5 1lem HRicES 2g DARA2 0 b VWHEE I
DT, 60 rpm TU-0)EFE—-—FOELVEFLE2REASIBLLEEZDODRNMNE
B 2HAKROKRBEN (BLEER) oREKERERTLTWV S HIK
tidbicEETI3R>0b VERBPEMARIELLEE, V2B ADB X
IR ->TWVWE, V2O ER2 =0 ¢ 42 RIODERBRELERERN-» T,
—BEETELVPFTEREIETVWE D, BEBEBE2ELELLEED» SHIR
ZRHRIBERERLTWS, kBREBHLTH>BADERL, 05T Don

¢

i

BRKIKHITRT &S50 d 30° oflic#H 1/12s # A, HE & & b
R#Be-FABHLTVIZoONDLDL S S5k, KI5oBM& %KL
rrEMEEERLLOSKIOTHS 2. U, ZEAPBELTHMIWVWLECC
ATRIEBEHALTRLTH 2. COoR»S, BEEVMPHOBAT, #®
BRTHE L bODBOADPLOHE CHBMARBYT 2icon, BILE -
FEEHRE - ETKR-BLE-FTEEK-REKE-BLE-FEEK-> &
THRERDVEEINDI LIV ELOEBRAEALTVWE DN D H» 3,

RITREMBI B 2B LELEEROLO) OARORGBGEMEHEL 12
HRE2RYT, HISREBH#@ELRLAZNEBELBYIIAROKRBE M %

...18_



147

RLTW3, S5k, BEEoEAKoBE LI LI, BILEEZO
EMNOBKRDERTRNMU), (UDYoFE1H H2HEE2FhFho=0 1o

Displacement

Displacement

Displacement

R AR AA ?@?(‘?(??@@
o°..’...——

10° w.—— » 10° m
2" G PPeee—— 0 e edPed
v < POPorene——— - GOCrOsGePed
40° —....—-—-—-— & 40° m

ttEL, 1 Revolution ( 1s ) o, ti?__ 1 Revolution (15 ) .
K15 /BB 2MHROIRHEL BT # ik AR R 0 IR O IR AL

( EBRER) (HBEER)
® © © ® ® ® ®

X16 RERICH T 2H/NEMETIC X 2 HIROIREIZ AL

© ® ® ® ® ®

LNKAVAV\VAVAVEL VAV AVAVAVIAVAV AVAVAVEO VAV VAVAVIGVAY \VAVAVEC VLV AV S VAV VaVAY

WWV/\/\/VV\)/\ANV\f\/\/\/\/\/VVVW’\N\/\/\/\A/VV\
\/\/VVV’\/VVV\/A/\/\/\/\/\/\/\/\/\/\/\/\/\/\//\/\/WV\/\/\/\VV\
“VVVVV AR AN MM VWA AN A
\/\/\/\/\/‘uvvv\m/\/\/\/\/\vww\/\/\/\/\f NAVAVAVAVA!
\/\/VV\/‘\/VVV\/\V\/V\A/‘\/\/\/\/\/\N\/\/V\/\AI/\N\/\/\A/\/\

IZMSI

B18 REFEICE T 2 IEEEROAROIRBEL O HER
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Component of forward wave WTRI9IR /R L TW 3.
1st term <
of Eq. (40) K17,18: K19% L& 3 3 & K
e Component of backward wave N -
! lllll..-' ".llllll..' "IIIIII' f Eq. (40 o g
Si S B S FS BS F S B S e RETHE, F2EFREVL
E*****+*++** AR BRBE, —o0HEMSE
E m
§ LWweIaTlRBIEE— FF
= Ist term .
@ of Eq. (41) HEHICE > TW3B I &ML
e 2nd term .
r VO WOWOW® b b Fih, 0=01By
L 1 Revolution ( 15 ) .
T = 2R1ITOEMBEREO S8 b &
F : Forward wave, B : Backward wave
S : Stationary mode in space RU1)DE1, 2IHDH B
X139 #IEEEROEL R O &K KX LTWw 3,

Cho ot BEHRZKLS, 160
’ ERERELBT L, BEEO
* 9O OOOOee M ARV T, RO Q%R
BXUETH - %8B - WL

2 (499 O OO O« — N E S L T B B R 25,

L 1 Revolution ( 1s )
= - EhZhEFRREILSC-HLTL

Displacement
S

K20 EtHIKEZAw/272=0.1 HzDLED 5008 bM» 5.

tLERR O RBZL B, BT - Fostupl
2R, H203 >0 R B H w &S BREET ZHEHET, doHB/pHhIv
Ba, 4d0/lr=01Ho L st 0B LtEERO0LEME2HFELAKERERT.
1 HEk 82 boHEET— FikiE3<. ULd L, doBFEEIT/NHS
(BB &, FTHbbwm &w PEERETZE Zo0RBHEMBMcHESRA
AEEHEAE —-0RBK LR, HIAROEKBHEIL»HEITHOELLEFN
RAET 3.
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4 . £

ot

FEOS LV EOEBRAAA L LTERRE - VEHNRESE, ARH
HOAREBODIEBEDPAT BEEBREZIT- 7. 20 &L ERET S &
LOEZERN -BRMWECRILAER RoOXIUBEBERLEB S H .

(1) AROBEEFRBBEBMcABEEEELIRZRVWEBACRE— - FO
ELVEVHELET L. AXRKLEEEISILIBGICR L2EET— Fo &L

EXREST S LIL, ZL2AABLRBMEISITVRD, B—x— F
DELIVEVIXEMNT D 5.

(2) HEMAREcBVWTE EBEHETRZEMCEELAL#BILEE - F o,
BEEHETREBEEBEIIVIETHOELVEY, ZThfFhRFBELET 2 K
2D VEHENRD 2L HiROBEREELEOIRKIRHE-FEBEHIT 3, 7
Bhst, ARREHE-FPEELLEAEE-FOILOESIRET S
Bands.

ok, V-ARHMTIRVOBRHZEZRLAD, HMEEHSAEK
RBEELEDRT » 7 + 2Y »y 7RBGERLAFBERBORTABLE
EEbh 3.

& XM

(1) dHEd» BREESEICHE, 47-423 €(1981), 1466,

(2) BH B, BEFWXHE 50-455 €(1984), 1214,

(3) BXRY», BTEGFLEWBAME NLP 76-8 (1976), 1.
(4) wH B, BHEFZWXE 54-508 C(1988), 2875.

(5) XD, HBHBRFSMXE, 53-485 C(1987), 21
W)mm.&mamomm,mu;L3wmvw”H4Unn.m

(1) T HE» BRFELSBXHE 56-532 C(1990), 3240
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