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(2.41)
to de =&,

EnBH, TTTCh O FHe KL T AEBERE. 2y L, BREZTZ

T L E R b, FORFEOEBEEE, = 0 Lrb. tRARE
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BLENT, BT LABEESBERB TR L, BREOHBREELE HE K
NTOXOREFEEM TOOFIr>REzAEL L EHLE, to=2L/(Co +

. __(Co +Cp1) de
€, = 5T Cp‘(dci,)e:al ' (2.42)

ExB, ZCTL :BEBEOEX,
—E LT, MEOEH—0 TAEBAIKATS bbb I, WHERERER
COMBOCZIEICEL ~TELLNIBEREL B,

e n 7] ) k
g-@=cé(e~§», e}§3n<1 (2.438)

CCTTE : MEBMBAREL Oeb LU C, i EE. ThXbCpld

n-1
nCy, % Oe, "3

dg , % o
=g/ o) =(=H e (2.44)

EHh b, TP HEOEE. chire Tl LT (2.40) KRAT

ek y,

. 2 _Ge
€= (I—n)tg(e z ) (2.45)

Exb, oG, BLBOEMt, CFWT, 20X o2 T 28
BRE CRBEREE TOMOVFREeONTFOOFRIEEE T dbbLT
B, WEEDIC, n=10EEEEL D% LT ERMIEHEHCHES L
FOBENVPTHEETELERCZSL., —fHCda<1Td B EELNE,
BREOEM L, CPITH0FHARBERE O HERE T THEFHICED L,
DFAEERERFEFEOOFLANECATHRRKTHDEZEERLTNE, &

P, COPEFFETOOCTAEEQIFLEORH LML THhEI< 25,



32 £ 2

o

2 .4 FBUEETE LER
2.4 .1 HREE»LORHELZLFCTHBIRE B2 .4KRLA
IR 06, 01, 015, Ug,z”s*.l()'(f%s DEECDONT, 7TOER20~2KE4L

HEERBDEROREZH2 . 7T KR+,

000r  6,21000 kg/em?
o I o b 5000F  6,25000 kg/cm?
o 6q
— ® O
%\ E\é §,=4587 kg/em? __o—
= 6,2949.5 kg/cm >
. o
(%) ® :f-)
s ® G
soor” 4000 ' :
0 i 2 0 [ 2
T=A:/Aa F=Au/A '

' 7,=500 kg /cm? C,=5,100m/s ‘c7:==2,4050 kg/cm? C,=C,=5,100m/s
C,=a700 m/s C,=250m/s »=470m/s pe==p,
£.=1.80 &/cm’® 0=2.10 8/cmd

@ 7r3=9v4(99.7%) (b) HRER ( 0.04%c )

Oo=1000Kg cnt Oo= 500 0Kg cit

M2 .7 EEEEZSCCTEEOT (=As/Aa) (€ X BZAL

%%Téémﬁﬁmﬁﬁﬁﬁ%@%gﬁé%%%ﬁ%LL@ﬁwﬁﬁﬁﬁ
BAT A =0 A CHST 2BED, ¥ A0) EEKEICHYS T BIBE0FE
BIThs, EHEEAZAERICRT E5 0 TH5. @) g =1000Kged
EEDBITH B, 0o PELZELAREEOHERIKOHMENICE > T, 2D 2
TFTREFBIEHILRI-»TELLNL, &d, 0,2 GensEEO TRIE
0,=550.5Kg etz b, 7=8.12nwCHFOHMBIZNET . O

Go=5000K8 " cA D& BDFTH BB, 0y DEEELRE EDOEREE D 5
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BEALC. HOMEMICE-TE0E EEABHIE S ELL->TEL D
hb, 2xr, 0,20 @Tﬁﬁki00=2~863Kg/cﬂ’C‘éD,T=l 27 r=0.662
bﬂ)&éVC%‘V\“CO]“—'Jg,s %5,

Be) & b, @EmHICE AT 00 278 Bls 5O RBW & TF oL TRE
BERD, 0, KERSm, CEEZN, mo THHIA THEBREL L %
5 This %D, AT, EMEE%-Top% LU Ogs BET BRTF8b
55, WHmg TOEAE, 0o Bo—FAls ETHECED, BU dgs
FTKRESZ-CHABT B EETLTVS, BOOY =1 KEnTHE, F
RTCOBHEER LT T, COBEEFERBEHICE W CREENELZWE
LD, M2 . 20BATHCLERLTYA. H@EDPELLICE
WTd, ;& og,mlgo;u&&;/\,g%[,v:c&ﬁibﬁ:zh TR O:E0gs L DK
B IBEBRE, OOERMICE N TET 20550 L5 2 THREAEELNT
Ehbbb.

2.4.2 UOTREAAH @2.8%0?#%%@%%%%&%%%%
,&%%@bffﬁm%?.%ﬁﬁﬂﬂiz.lm%fkkbféé.ﬁﬁﬁ
DEREFTNTI8.4mTHY, ChoBEHRNICERZE LATADATH
b, EREBE LUHECOWTIRAL . 2HIC b L BN bR T b,
BRERHEBICI - (RBRHBLRH I UL HBCERLI L 5, TH#E
FEE24m, EI 1n0EEEMT L. 0F208ERZ, HBREFBICD
T OohaGRBEANMETHOER 2 HENME, Th2hui2 AlE L TR
FHOOF A ER6E. ChLb, BE)HF—BTHEERETDE L
CLOVERFANOF2 %L 2T 52 LICE T, MHAODFRIAR %
Ko b, CORRE, HBREMG OB T2 e TH AT NEDRE L TE
ﬁbﬁ%mféof,ﬁ%bf$ﬁﬁféé.
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: Mean Radius of | Length of Specimen
Materials Grains d (mm) %_, (mm)
Aluminium 99.7% 10-20x 1072 80, 150, 230
Aluminium Alloy A5052(625){ 2-3 150
Copper 99.96% 3-5 80, 110
. Mild Steel 0.04%C 3 80, 110, 220
Stainless Steel Sus304B(18-8) 3 80, 110, 220
Y
= xperimental = mm
3621320 o2 e L=230mm
———L= 80m
Theoreticali —— L = |50mm}‘l\(? 38)
———L =230mm %Y
------- L =150mm &(2.18)
20] " V=87.0 m/s ny
R A " I e B
<
o Aluminium
a

------

26
Experimental © L=150mm
Th orehcal{ L= 150mm&(2.38) 5
® --= L=150mmA(2.18) 4 5
20F 2 :
s 3"276!1!2 e N ~Aluminium Alloy
8 V=124 m/s —
£
S .
& ok V=8¢
2150  Posg—y
v=27 TTTRAN
1430 S ~ N
0 50 100 150
x (cm)

K2 .8 G e
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Theore’rical[— L=t
----- L=l

E xperimental {

20

Strain (%)

—— =80 mm}§(§.38]

1Omm
10 mm X(2.18)
'8

® { = 80mm
o L=1{Omm

Copper

0 50 700

150

e =80
Experimen’ral(O L=10O

Theoretical 5

e | =220mm

—-— L= 80mm, .
L=110mm|X(2.38)%'s
——~ L=220mm

------ L=110mm X (2.18)%75

Stainless Steel

mm
mm

Mild Stee!

) ® [ =80mm
dzgsooowasf:__xpenmenfcl 2 IL_Z%Omm

O mm

V=48 m/s
| -—-L=80 .
§ 10% Theoreﬁcal[ L= HO?E}K(?.SSM‘S
s l ———L=220mm] .
5 NN L L=110mm R(2.18)n'5
& | L
54 ‘—__‘l___|
® ) Ul e - —1_?
0 50 00 150
x (cm)
2.8 e T A2
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X (2. 18)CIBFHAELCFNTH, EMC L A22WILH- 0F2H%E
M2.3RsH—ERMIEUMEEEICILUI L2 LCE b ZHE R
b, BEIEN I, FHRIENL 3 THCKEWERPECREZ LICL D,
X (2.18) 5 bIENAH*BRFD 5. & OBNHMORRS bH S
DEUERE AL L L > T TR ERO 2., T OB EHER
HECo, BN EECy b X CHBEBREOE N0, AHBER TS~ T, HE
KIoT—EBHEEZ-TWE, R (2.88)KIBFELEFVTE, FEBRK
LTIRAGHEL LV TADHeROALIDTD B8, ZOBEOBEERRE
Z, B2 . 50@Q:DETRTLIICOFTRICEL - TERERER - clERE
b, BERBENIL N Oen 3 XTNTREL > TWDH, 2FPHFOVEELERE
(RSH DEHERE S LICNBRE ORBEE 225 fE) T 5,

B, ERCIHOFIHMCE, BELBEC—EBO TR 228577

PO OFREBEET S, COVTREFBECLI AT b —D0FREn
MNEERTLEORBERLNEBRELZARL T HIORLRZINTS
B, Leh-T, MEILTI 0, PEBRERLAFERL e —HKILINT
d%xwn.
M h, T =va, XFUAEE ICERBCENTER(2.18)
&(138)&K;%ﬁ%@%wutﬁuﬁbaﬂtm.cmct#%,C
h5@ﬁﬂmxmfuﬁﬁ%ﬁ&%—ﬁﬁMI@w%ﬁmﬁw%&5c&m
Fh, R(2.18) OB IEHETELZ RS, THrI=v s iEF
JUSREHE TR (2. 18) 0 60FEERKN(2.838)nERELI VIOT
HPMRKEVRIICE - T, RERBERIVIBEIL D ELCER S,

CTAGAEEOEERN RZERE A L, BMEMLUNAOHEHLENWTRIRE
RELHBEELOHBHRC-BELTWwA L Enbad. Tabbihon
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HHRECH LTk, DF2RERFELZER L ~ERETCI > T, 05425
MOEERNZEAN 2 KBEOBERECOr L LB TESL., MEMICE WL TH,
CrPEXNILRABIBETCWBZENEL LT, BEROBENNIILE
STy tnEsbhbe, HFHMENIZTI HELCKE (, ERELZ—
BLTwazWnhwo tbh s,

ERCIZDOTALMECHE, 77 b—EBhEDPFRARIEELET 55,
OFHrEBLUENELTE—KIC, BHL PO TAREBERLCKELS A>T
MBEKOREETRLTWS., T LEREBRFERSEANE( 7.5m ) T
 DEBRCEWTIROONAL. 0L RHERBEFORRCOWTE,
THREREN 2B L BRABT CEBETAY, F3ETANLIOIK
CTFAEERFRECEBE L AHERRICL > THO THHATE 5.

2.4.3 UpTruE ﬁm—ﬁmﬁﬁﬁﬁEKBﬂkkéwUf$
HER, —RIC, BLH>OOEE IERHEORMEKCI ~TELE. To
1=V aBmOHEEPCE ST, TDOI O A0 TAHRENORELN (2.45)
Eh L TH~NS. ’

TAI=v A (MEYNTH) 4 ¥ 2 bu v FEMKRRBECL b ER
LT, OF2EFEL444X10721/S TOBHIET—0TAHBL RO % .
COMMER (2. 43) IGEMSEAC LICL hiRbrEss, M2. 96
CHRAINTVEINTDHL, TRIOIEERE I ERCLT, RN (2.45)
CEYVOTHARENEXTE LAERM 2K 2.9 2052.10 Kx3.
2.9, BEEREEC)ER(2.44)KLbKy, BRENEBAENIK
HFHHFEOTAOREEMLXROLTELC I » T, R L OER %16
CE»THRLEDIND TS A,

H2.905b, niAdd2EREEEC THEERS L bh e, Hig
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2
0
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BORBEEH8 0 us KT HUTH 1 BOE(ME )L, 80,45 EFLE
ERENTDBDERFLARBEDTAC L » TRIN, HEESH O NOERES5.9
mTHAZEHbHD, TOATOTIEEDE601/STHLT Lhbhb.

HLFHEERENL I ~TT 7 b= THBLIOET0%THAEEE%Z LA,
BUHFBETOO THAEESERIC L > (LB RER 1 0B ERELAABK
Lo TUREh, BEFAEOO TAEENEHOER L LI, T2bbLERE
BERE B 25 L LD CRBICNEICRDL LD DD, Y L, BEE
LEBHUREET TOSS b —0BHTHE, 0FA2EERBETH2, 2 XK2 .
10 226, HEEOCEAKH 40ss CFTHZH0THARATOOTHREED
40 us EHRFLAKRBLCTRIN, VFRANKENVWECZEZBRERENT L
Bhnrd, FrMFE, HREELO CHEE 2o FANEHROETE LD
COTHREEEMT 6B TR LAINTD 5.

IGO0+ EE R R TE 2 MBS 0T, &0F50
FREEERZOHHEOHN Z 2 BN 0 FT2HED Z SR LB
CE2LHh2%E0W, COLSCLTERHET CHT 2 BRREEFOT
TARELHLENTE D,

RRFE*BSEE CTREA I UL NBCHEREILLIEZRFAC T hEEE
W54 bBE, 775 —CHLTLIERBO O TI2ERECL THE, =0
BAeKlM+ 52 COBERENC O T2EERELRANL LI »TED
Baabsbhs, BEEBRTHOF2EER, ERLrxIok, HEE
DREEMICHKBIL T/hE L 25205, BB TRE LB 8REDBER &
HEOBATHEEFRCF T 0 TF2EExE L 20l RN (2.42)
K> TEHET L ENTESL, 2T, HEOBNIGA—0THHBENC
SEIC Y VBB EENRD LA BINDEREL, X(2.42) X 0F2H
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BRERIELAMEERARK2 .11, 2.12%X002.183T»A.K2.11T
DEATRTINE, BErEREI L EEO Taylor DB € 7 s LB
N OTARES DR DEMMCEH B LA Tods " . OB

EWuZ2 0 ThAZ0wEHINEI I L35 &,

o S | (2.46)
2 (1 - 1)

ThEsbhTWwa. M2.11 nb, BEfMirzEgessricl v BEERES
KX T AFEBOTAEE*BH L AERABEEBEREEEZE L THEED
BELDOHIELLNAILS AL .

b, M2.13NDKNERET X -
10 ¢
AT 0E, ABRErEARET % B RIS
B & I/ =z
TRl e CRNPO N ===
2 — —
: . 23 = — == T -
KNOEBRI L bR Sh 28k 1 ibniian
X(2.42) &
N—0FHEBOC IR L > T e R(2.48) &
10' ‘ ;
WEERENROLNLID ER 0 10 20 30
[/ 3 4
ib, ToMBEER(2.43) K [2.11 0FA2EDTA
EMZTRT, X (2.45) »560 HE & OBLR
10% -
TALHREFEE LaRKETH 5. 2
3 [ After age-hardenjng
R 8 L J
Fnbd, AFrvRETIH e 5|O4§ /
-
=2 1Kg/m?, n=0.43 &L, & E [ / Uust ofter quenching
o
£10%¢
BT Oe =3 5K/ mm?, n=10.43 @ —tﬂ 248
yasnwsy
& [/, -iftgi‘((/i Ue:25Kg/mm2, lon 15 Ib 115
Strain (%).

n=050 & LR To5.
®2.12 DFREOTH

(£4.3C)8H) RE & OBE%
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2. 11~2 . 13E@ERFERRK oL gom
B TR LA BER S RIEO g E [ "
Mg & A SR TogERECET T [ e

—=|#(2a2) &y
BIETHA. Lrevi- CHEBOBTHR O — X(2.45) 8y
w | i
BFENBEFEBOCCTAETHL, 0 F 0 5 10 15
L3 a4

] n e N .

HOK & &%u@%ﬁﬁﬁfé<, 9218 0FBLOTH
BEEROVDTHANKENWLETSE. W HE + 0 BER

3, HREILZOBHKET TOEINKS, Tabb7 5 b —HWHOH
B+ s5E8EHEH*BMECT 25625, BATOD FHARENE
MoOB L LI RN 2B ELLERLAERTRAMEZRLTWSL
CICEB, T, D77 b —#HFOFRLAEC L VBT HLEEES
25, Bt v CEBTERAST, TALEMRLAMED 2
%5,

2 .18 trnT, MBIAREOHKEZE2ZZXRO LA ZW, &
£ EHROBE, BWILT—0FTHHB EBNIL T — 0T HlE & oM
QENENRDLLC I DL T, HHEIL LBEBEEEEROLELCLD
CEAREOEEEOMICE, TN IO AKRERLZW. Lani-T, EEG
NOVTAEREREEHERE L OMB LT TEHETH 508, BHILNT—0F
BT L CLAEEER Y - TEUHKREP FAERENEARINTWH
rEicns, 2, BA-OCTFIAMBESIMHEHCL > TETNENEEL > T
By bLY, EHBECOVWTOVTAIARENEL VTN IENEER
LTwa, 37, 0FAHBULCET L0 TI2REOMHEE, 0F2CHL
TKEAZREC, LA nFAORBCENTS 100 ~10° 1/ 0

— X ThhEnbhrb,. LedoT, BO—HMICHER S5 L 52 LICE
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ST, HEBHOSHMen DREID T I N BB THIBBLU OB BT %
ST ABE, FTOHESOFEHDFTAIAEEEZNTNOMBLCENTY, FLY

10 ~10* /sTadrctilhsb.,

i

2.5 #
B PHRE L OEHEC L VEEBCREMCH L EAEREH 154 5
hbLEDEFHICONT, BEEMBOMBAEECH —ERELM 2 2E L
CERDEOME e RE L TRBEBKERE - RH » Th ik bR HE % M
LTHFMICH~NZ., cnb0@BITHERE, BRBELETOBRD (B FAE
B BT AT L TR T 3 % s, E R LU D A R IC 3 B 2
WL ECrnWTAENTHL . 2R CTAREREENE L &M 2
ENHGUNE, BERCF T A2V TN MeBHRCKD L ENTE S,
HRELEL DO TARBULOEREL bnb & &1, BERHI (EET
DOTHINELIKESCRDL, 2DX 2 ZHBARETARNSL L 9K, OF
ARERGFUEZEE LA HBRHBIC LI > THoOTHASH LI L, 2DE 9%
RS CAEORR R IE, SRELECL Y RERBELLN S L&
FNTH 7 I b —HWAEHFETH. —FH, BITHER» O TFHlIh 2R TE¥
HEFIN LT (BRETONL . 6~4 . 9TRTLOK, BRELERL
WKL TWT, 77 b =82 CAT 2L TEAERRECKS b s ), HRE
BT BEN—0FrEREERCL hRD 5 ENTHLC 2 5.
e, BUREERCST 50T H2RELFHEE» O OEEE SRR & -
TEDLARFR, T TRHLHLL LT hTHEN, HRLC LTI b
~HAPCOFRHUBLUEDEHBEL bNEEEDUVTAEER, WTFhD

MRICEWTIEMHI 108~10* /8 & 25,
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(1) Th. von Karman & P. Duwez, J. Appl. Phys., 21 (1950-
10), 987.
(2) L. B. Malvern, Quart. Appl. Math., 8 (1951), 405.
(3) E. H. Lee, Quart. Appl. Math., 10 (1953), 335.
(4) H. Kolsky, Stress Waves in Solids, (1953), Dover
Publications, INC.

(5) VM, Mo, 16-1 (MB39-1),39.
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3.1 # E

v

il

BEEET COMEOEVES CH L T, BRBEEHCL - TLr0Hk
PEBHE L (HBINDC ENEL LN D, MBS L TECEEL
R DETREB EH O AT BT AED CEETH D,

Malvern ' ZZETIGH 70+ 5 HE O —REKT 5 DBHK L RE LT
BEHE* T 2>, TOFKERTHE, BEABELC—EFTATH57 7+ —
CEREKFEE ) nHEEES, TOEBRRKOBEELEINRK., & THVEK
4L, E. R. Wood — A. Phillips@)o;h?a“ﬁ[HiVCX?y 7RO —5E 5T A2
2B WEEN EE L THE T 2\, KFRSFEST 5 eRLe. L
HLERLEAETRNE IO, RBAB*LIBCERILDZIERTTT
%o e fEHS b, KFBME A he DERAFET 505, GHEREHIK X

o TEHNKEL 2bL, BMECHLWHNEREOFA2ABRKELRD, b1

il

#%ﬁ%ﬁ%@lﬁ?&%bﬁ.C@C&MKﬂﬂy®mﬁ%%<bL<n
NprlCr-Ta@BOLNE, Ch i), AEZKEFROFEHEIEEZERE
BT L, OFRBEBUNIVWHEENCETHHENELY. FI{K
s, E. A. Ripperger - H. Watson,Jr(4) ROTEEERGEEES L
bIBEROBENC Y » TRHBEEREN L OCEDHEHN. COEE
CXHLTHEELRAWC &, RE D RT v TRO—ZILTI #8205 5 I EEEHF
BREL, TOLNABNEN— 0 FH2HEBL IV bTHCKENELBAT
WBHZLETHD.

KT, BO—WCHER LS4 bBE, BEERE T HIENE L BEK
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T+ s AL B BHAEEF EZL 5B IVERTSHLEELD
na. 2r0TREEREHECHLTE, KALT, ERIGHRO FHEE
DI B+ 5 &3 5 logarithmic law EEEIG T &G FHBREENTE
HAHERCENTEBH TS5 T 5 power law L D ZDDHER21 2 5.
METHD LT s EBEER SN oo, 00" o 1. Hann D
CIhV@EEOELERWCHEINARZCEDID > T, EFEARBFORIC L - T

O N s k5 Ch e, B E

HRRER A D LD AN E TS b D
EORELZER OBEIL, OTFH2EEI10LV/SHUENECTA2EREHICET S
CFAEERFEASEEC 258, “O0BRRNILNELLA—FTSD
LERETHACEDBTERZNDBHRTS 5.

AETR, BELH A TR0 NIBERBEER e TR BELOHEEET
HLEENEZWESFEFEZHREL, Malvern ﬁéﬁﬁ:mﬁﬁ LT EREZoD#EKR
ROBEC T AHBEFLCOWTHENT S LURESTEZT 2L »
T, HEEHRERCHT sHERE, GRXEEF IV TIAEERFENE
BEPHNT, HRHEAEE oxHEH AL LT S,

3.2 HEmEtE( logarithmic law )

3.2 .1 HEEX —RTOBERCHLT, 0FrREREREE
I AN Malvern @fﬁ@gﬁ(w)ﬂ,
o0 ov ,
- (3.1)
de ov

ge _ 0 . o (3.2)
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de 00
Eo‘a‘;‘——ﬁ—i—g(o.e) | (8.3)

DEDODYSHBACI »TELORTWD, 22TO  AWELT, € 14
BOFi, eiiara o WTHE, B, C RREER 0 HE
tolREH, 2 ERERIOHEHSOLOEME (S5 v Y BEE) . R(3. 1)
ﬂﬁ%fﬁﬁf@é.ﬁ(3.2)@zﬁ%u(x,t)&?nwe=0u
/h,qfwﬂneﬁéﬁ%#amﬁﬁﬁféé.
Bsg (0, €) BBIDT2EEE CHEERBERLR S0,
é(a,e);EOH (3.4
TH5. WHEREOFREECKELEWERETNE,
G-k, & (3.5)
ExhBb. CTE HEPTA, R(3 . 4)TNE, BR(3.5) &0

BRIVEEEOTLARLSNTH L, 2OR( 8.5 )0mb

00 o€’ de o0&’ v ;i

W_EOW—EO(—U?"—W) (3.6)
EZxb, R(3.4)EE(83.6)XbH(38.3)0nEH,ND,
mﬁd,Of&eslwﬁ%ﬁﬁvﬁ%n%nx&t@%ﬁfééckm
E%LT,x—t$ﬁiK%H%%@Eﬁ,

dx + Codt = 0, dx =0 (8.7)

BBLRD. T TCo = (Eo/0) UMM BETRE TS 5. o0k

ge  dx 0v dg
s K(8.1), (8.3)XkY, Eog; 051 57 =47+ &(05 ©)
0%u 0%u 0%u

LhB. CORU—MA A 2 +2B 55, +C s .

LHIEE e EA=0, 2B=E,, C=0%¥ 0LsTss0T, TofHmRE
—2Bdxdt + Cdx* =00fBL L TRoohs.
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BBICF > T, TnFN2OEOBERIXBB LN B,
dx = Codt = 0C%E»T
do £ pCodv = —g (0, €)dt
dey =0ICE-» T

Eyde — do = g(0d, €)dt

(8.8)

(8.9)

M3 .1 Era3nsbror, BHEMBETHEIAZEE 2 T0CHA LS

oM, (3 .8)FIU(3.9)E2F0ESAXCEELZFIND.

1
GN—U‘W"PCO(UN—UW)=—§(gN+gW)At
QE—OS_OCO(UE_Z)S ):_%(gE+gS )t

1
ON_OE+pC°(vN—vE):—_Z_(gN_,_gE Jaot
Gg-0s+0Co(Vyg—Vg)=—% (gytgg) ot

E, (€y—€5)-(0y-05)=(gytgg )t

(8.10)

(3.11)

(3.12)

(3.13)

(3.14)

HX(3.10)~(8.13)%Eebe¥rctlI-T, NFRENPESDL

WEIETOERHE LEOK,
G =0y+0,-0s~5 (gy—gg)at

v :vw—vs+vE+

! - N
N oo C, (8w ) At

20
nELNL. FRN(3.14)1)
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