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Synopsis. The mechanical driving-point impedance which explains the
characteristics of the steady-state of mechanical vibrators is to be dealt
with in this paper. When a mechanical vibrator is driven by a force changing
sinusoidally with time, the driving point impedance will be defined by the
ratio of the total force to the average velocity. If the equation of motion,
which deals with the displacement of the steady-state of the vibrator
concerned driven by a concentrated force, be solved and the solution of this
condition be obtained, then the driving-point impedance would formally be
calculated by such definition. But this result sometimes gives an incorrect
value, for the solution with regard to a point source (Green’s function or
tensor on the problem) may have some singularities at the neighborhood of
its source point.

The behaviors of the solutions at the neighborhood of the source points,
and singularities of the driving point-impedances were considered in conne-
ction with miscellaneous vibrators, for instance, streched strings, bars
vibrating longitudinally, torsionally or laterally, stretched membranes,
thin plates, stretched thin plates, etc. All of these solutions are continuous
functions and driving-point impedances have not any singularity except for
the case of stretched membranes.

But if we consider the case of the vibrator of an isotropic and elastic
material, the driving-point impedance of such a vibrator with a point source
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terminals or a line or curve source terminals has serious singularities
because of those of the Green's tensor of elastic waves at its source point,
and its value will be equal to zero.
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point CL 7D BMEIRE LTELZBRSZ 20, TELOHEOBE&OL 5T LTHE
BRED D X INTE D,

3-6 EFHEEIEATED D B BIEEE

ZIRILHOA D b R ORENMR O —BTIIL, S E CORBIREIR L £ 5 T
7%»%E?ﬂvb ST b B b LEEC b, BIHHEEFES I 2-

,0) WD X 5 nd DTS, Wil PAERLALS OGBS,
k\Eafﬁflﬁlﬁm)\wﬁib%w D HERIIRERO— & 7 W x FRO R BHITR
T OB &, HEEBEMOSETRT (X7 PAED) B G ) Bk D X 5 s
HEFRERC Len s b0 r Rbhvs,

(O grad div -+ pp? 4 0] Gu(r, ¥/) == —a, 6(r—r’) (3-11)

TR LI oW A p ik Léme Bk, o B, 2,13 v FROBNL <7 v, § 1332
Ifk?ﬁ@f-‘ﬂ/i HHTh b, TOFRLEERGHZMET S X 5 infi# G 1h Green 05

19> €20

vy (diadic) E#E D x RG22 AT y FR, 2 FROBEE L Ch4e < Mk
FRRXSET B, BEE CoOFEREERRC OV T - TR X Sk, B G-11) Ko
Wl% source point ¥/ O ¥ D IKFESEHEL TP T LITHE LAY, IRELSHER 1
Y ¥~ F v AOBERERC OV TUIIRO X5 IREHER X 5 CHRBROFEN S S,
T oM E O, source point r O LTI D (3—11)*'(;0)1?Z Gr, ')
DAFEDELD 12\ 7T 7Eh B source point PEREMROAEM L A2 ik b, BRE
PHIEOREMEI G L A LR b 0 L AT B X Ik 730 Lichs » T,
5 BB OBEFGAHIRT 5 L 5 In (3—11) KOOI DO LD, FF
DOREREMCN T 5 L OROMES & AR R Bl bR o il s, i
TR A EERA 0 b i B-11) KofEd sk, L OREMEREET L T
X5 rE5,

BEE AR OOAR DI BHL T 5 (?uOMT,LMdRWM§1MB4Df
&ﬁmwﬂﬂgmxn T O HAT » T B NGEEMOTIAN I, 2 CThERSL
f&/wm, Gu(r 1) O x FRERS Gulr, v/) | uﬁcfcf FTRD T L DD o T

e~k
G203 Chyr)?

vvvvv [(klr) —3jkir—3] }

Guar, 1) = {1

e~k 7 g X )
g WACE 5 ¥ ) — 7¥—31
T CRa)? {(1 72>[<k.7’) 3jk.y—3)

+2(kr 1} ) (3-12)

DR D TCHEELI TN T B, 2 Gl HOERT 3 HFR OS2 A
BRI in b OENLECE S oy S OFROBRINTE VT, Bi=0?0/(+2p), ki=w’p/
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U, ThoC, Tl 7,6 TBELE v LB r OBy ke v (&, y/,27), r=(x,
8 ETHrE

r=|r—r' | =/{G—2"P+—y F+GE—=2")},

=g —ux’/

ERTLDET B,

3-12) RIFEEO & r kit 5 x FRLEY 84—t Th 5%,  Hac source
point r/ OB BT EEL AL D » LB ANIKE L T L OERE&ES LV,
38-12) Kool Chr), Chr)>0  OBRERIER Y, Gu OfEERMEL LTko &
5 IR EAE DN S,

WM Gae (ry 9 = i ﬁmsm%+a+m§] (3-13)

byri k>0 8rp(A+-2p1)

C OHSE Love EOMECHR SN TV B BRI LT OB DRICA < F LU,

WE oy BHULE TAYER r OFRFLEER T Gu MEDL 3 AREFSTHMLT
AN LONTERD E, iU « NPT REREY e T AR L, -+ 0
&% 0=0 1wk ol &

L o - At oL 3
GuCrd | K@+Hﬂf%ﬂr (3-14)
(Kizs30

DIFCHFAH LT B Ebhr b, FAi L 3 ROED 0 w5840, TO K
B/ OO S S TE L ~Eh o T b, Liehd - CROERATE BHIE LR
BT EiLlnh,

“ B IC X AIREIROZMHEMIL source point DL TR« £ 2D B D JEME
WCRIBIURRBERC 7 b, BBl > O~y xigF e v s s s’ 2R
()

SAGITE BT AT T B R oM, @-9) Kk s GO, r) oftvic
Vr=1r—r'| #RALTESEFEELCAIUII . Tk &FSFEE D) ¥
LT, SRR ¢ AT AES 22 RO OBSY, ERESMIIIYE
B DT R HU LT AN e ORI O, EOICARSAEII0 & &L r e f
T 5 ¢ ORORFEHEZ UL X\ ZEORIS OFHIIIMD CHIIT, Mo
DEHIEFEIH L, MO o0BEIIERIHCIEE 5 2 L bbb, #IC “BROTE
JIEL T AT DR SRS v~ A I E e D, B E T AR Y
FT B & OF ORISR I bt 5 T2,
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4 % =
P CRET SR L = A0, £EERETC , BRI T B B RO BE)

hﬁ@f®?M?,@k@%%k\¢@WHm&@4/h v ADEFRMEE OO
A, —FERTIWELIEOLI IR, CORRI-C—ETELI L, BY
X BN BEHIREMRD 5 b THEELEH A > & - 5y R EENE T B DR
HEHREIOSGEIET Th » T, HHMNMACTFRLLEBEORERIEIES 2 &b
Mooy, BTHORRENLVBEARTHLS LR, AbEFEERoIsEc L D,
OO L 5 i olE» ) T, 12T, #, B3o&TEom»MELI 25T,
WIS ERITEOZERIN O A0 O B OIRENARY, AlE T 0o BEEROETHRE LC
FFASIGD S &5 IeREe s 508, 0 X5 HelRERD BEEAHEIR I T 3\ ik,
FDBAFTLC D\ CESOERENLETE H & &% ORI L T\ 5,
EIEOEBA T & i 5 o LB RRESE B D, T b biED bR
BT, BRECEER R EEL QOB EER S, EEOI T EORTE R #
MHLTMZ bILT B DML, e 2 ORI LB - T ERTLORMEIRENR & 35
2B & EWALFE O FUER IS OFESMEINCEE L, (LB a0 b KB
Y= F Y AOECERREN 0 2 L TR T A D TH B, & & A THE O ITRE)
BT B EERINTNE, R OBES T E 2 CERTLIMEMR E L Ch e Sk, BEAF
PR A BB T ARG LOMSE L 0N 54, BlBr i Tl vnzs
WOLIEEME & TSRS I T A B A A v~ S RO L e T L E
5o I DEEN TR OFEIFEST 3-5) (MO EATHEOMENESE 25 R
FRC X > TELNC S DEN DL ThH D, FEMRE TR O e ANED o o & &3
¥ 50, TORPEEHEOMITC LI -> TV HDTHD, ZDEZFEDBED
ﬁmobf@tw&%ﬁmmohf%ﬂ%fkéo

ABL O ERED SR v e - %mﬁmmﬁhf B ASRREREE DB R D T R
é@@ﬁ% Mﬁﬂk*hf{h# ﬂa§ @ﬁ&bf@hm,%~x~ra@%w
R, BRECHOEEE) L HaaslilgEs v LHTE B, BFEIIATOES AT
DES L AREF—ThH B, BEFIAIL D S Wﬁ@%ﬁiO%Jﬁﬁwﬁ4 e —F
/z@ﬁfiéﬁ&%ib%ﬁh®@f&%#% RENCEEESA MBI b, TobhRIRE)
MR By LT&iL»TlEWZz:;Bu/\T}E%iLé Lo, s b —ERERC DL CIREEE
PhHELMC LI IR, —BICER LT~ Ay FERT 556 ORE SIS
~ &Y R, BB T B O A TEMA L b O BEELER LD,
T OEBRSAEH source point T4 5 T3 X 5 TIREIR T oo b, 3%, B bOWRE
1%%T%@%@%Tm%$%~x~}Kﬂ?éi@*%%% Y7y AEEC T
TLE I DTh%, ZEFERE1ED FEERMR £ 53 5 /5 source
point Trod bLan/olift ¥ Xl EC e » T BB 2D X 5 ToblliE v B 7e\LW O Th
Bo

BB B S v € — Vv AR SRR ERE T 5 A& X BV SR s RS
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BRSO\ TH L TAS & 21T B0 BT 3 IREHRD A RIS h O
B HHEIRE N TR TRD LN T % & FIL, 20T CRENL S A~ & — 5
ARETE L DCE B, Tk 2 PRI iVt SRR b e UL (2-7)
DA R LI

7 (" )=jolim S S Zn(r’) @

rort “m (0n' — 0? )M
CE SN BETH By 1L C IR TS 0, Sy ZARTEHROE m H
SRR O RIS, o (2T OFREREEL, M ESHRCh b, & OROFENDIIHD
FIAS ror/ & Ule k E 1 —EHSECORRT 5002 5 piihns bisw 3 bik, Ok
BT ZGr) OBAERGRITS © e AEER BT TERVETh B, AR LU
TR HALB X 5 I REIERIC o\ TR TRICRT X 5 i - T B3 b,
ZORDXEID & THEER UL ED (@-1) 5D &5 e BlERERME By Tl v o
Thb, 23 1IMD L 5 BT, HBOSHMOHDIFEE SR & Al & ¥
LD (U]) SEDOREP IS B = LI/ b, IEHAT L LORES & 2ied
MR DL D i A TARBIL OB SHN A 2 ¥ = > A0 ST,
(2-8) OLE DA HEFEOHCER LD L LTRD L b L bvs,

!

10 e :
74 (D) = jo {Zi§p¢('>~nKdeID,} o)
" (wm*—a* Y M

TR 0 WHOSMEERET D NTOYBEIL LR > T3 LT 5. JID54ET
L D N OBDX 5 mESPMEVIELIE, BHUEED m Kk s Ex O D
NTELAEIRYI D ERBNAND, @-1) DIRTHOFDOHEDEE, (4-2) Ok
LoD FOEDMILE LA LF—DfELY &5 (HL @1) sKeksids rr v Fihd
D Wit E bl b)) bDEBELLNBEME, m RNREC REL b D ofie
Em PRI L BRI T 5 & 5 1in - C B IDR 4-2) ROETHL m OHfRE
Je i/ EL B ThAH D, L2 HT @-1) OFIL T O X 5 inFsbriThi
T\ e DI HEHOED m W X B2k EE Y PEF TR, L2 E e T oTh
FORNIIR D e BRTHDTED, LHLAEABIRXTBOFOTEMN @-1) st @-2)
FCFEEAEE—OMEE &5 2 LT CEETNE 22T, #FHL @) A3 5 e
B U CEHRELE A~ & — 4 o AOHE T OFIADOERMEOE A AR % U kil
By, FIOSRCE B o TR T 5 @-2) oA (2B RER T O
BTB) OWENrLRDILIMBL B LA LRA—DfEYH2 5 Ld3BIELOTHLS,
B BREIER IR o 25, BLEREEL on ORI T & )AL, CORMEREIOEN
FREARE LB lonie, REOFHEROELDEEN ML IEL RS Lbbd L Bbhh
5o LML Oz & EFEMRIC LT @-1) KPR L VB dEFHRLOTHL S &
BT LR TERDTh -, b ETHEDL ) in—EUXERED £\ BRDpE
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PR/ b s b, TREREY CHTEORMEREZEHE TS L) Lid oo L E ikl
NI binnbDEE2 B,

EPEOFREIARTIL, 270 D b O T HUBRECCHEREIROKMEIL m X 5
THHEIREIR LCED @), -2) Ro &5 e iR EMoB LTLES i
DOIIRFE O P L DT, FLO L 5 IHEERIIRCe - T DALV 2 B
b,

SIS N ¢

DL SE B o M R BN R D BRED o 1 ¥ v REER TR I OGN ERRTS
TR TG L CORE L, fﬂ#$@%mﬁmiéxhﬁﬁﬁﬁ&kk&mﬁu%
BoEEER Uic b, IRERINEEIREMR O { oo, By FIE T 5 SRR
ROEEHREI T2 el b, BESA > €7 ROEEEPHE LI,

EROMBE T, CAREIR TS - Ch, TOHRELSRA > & —F v 20 H i i
ERER D LTy b, QL ETI DX 578 LD &7 1UEE
OFEREE, HEEETARO S L LB R #ihi@ 2 L e DA DA T
b ot BT, TOWTRPTEHRCBEESTD WX o THEEMEIE X 5 T AT
MCEAZLILDHDThb,

LR BAREMRC I 2 7o & DAL O ZHHNT, T DT RIT B\ C DI Z 35
ETDOPERTHDIND, AXO L) CBEIGEE A v -8 v ADBEELY X+ 5

Tk TeblE, MOFMER DAY F N bR BT 5 LN TED X 5 is
o ,
HHEES ) - T B TEEARSE BEE, [ U B s S G s E, Tﬁt

%
=

WERE W IC RO IC RS TG B OB, PR BB OB LR T 5 IKE
Thb,

& £ X W
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