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EICER LIcBREAM N 2 AWEBCHRLEETSHD. ¥4 FT—F LRI 5 fbrig e
AFHEEICBIETEZ 2L 512, a/d=1.0 TH D 24 KORBRER L MITR L Uiz, RBRE L RITE
DI, F391.20 TH O, ARHTIEITREBRE 4 2 FIRRE R/ NG+ AR5 R & 2o o, EEMREI10.3%
Thy, HhIoo&p/hanetilransd. F—oRBEEZIRICZHRICLVFBEIT-o
BAITIE, EHMEA 0.98, EEMRHD 203% Thote. i, FIETRRLERRATIE, ¥
A 1.15, EEMRES 259% Th-ofc. ZOBE, FAMHMERHIC X 28RITMEE 7 AHEiRIC L
VEEEIT o Tz,

ML LI-RBRERIL, SREa 7V — b EERALEZLOR, R IBKEVLD, A
Wit 2 AT 5 bDR EEELDIC, BEOHERTIIM MG+ Z L ARETHS
2, HREFRMITICENE, o8I L THIFMOIE L2 MA B LENTESL LN
x5

4.4 E|HaVH)—FOEBEEETETIL
4.4.1 EMAEOETAUNTA—TE—LBHORBITRERIZEZ 5%

H A KT —F B oMl 03 STRCH 7R TH A L 22 23 2t & LT-BE o, fRATIC K 2 FFMfE
ITREBRE 28/ Nl T AHMICH D Z R ENT. 44 RT7T—FHRMtrE#grsa 27 ) — b
DIEMHHEIC KR INTWD Z &, T L300BNTFRRKTIE, SRR AZ DX 5L
R BEMENZIR > 72O UFEINBELCTWAE Z E0 b, ZORNHMEOERIZOUE N2
U— hOEMEREICH D LR EINS. £ 2T, EMEERTRISTRERICE 2 2B LR
T 571z, OB - fi)IlET v, @Vecchio, Collins 7 /v, @MEKTE2BEELRZVES, O
ENENO Y, —ATHRITEIT, BRMTAZL & Lk,

B—-4.16122h 53 Fr—ADOMTREROLBEZRT. 22T, rtgRicid, F2ETERKL
7= ald=1.0, 3B LU 1.6 DEMEREBREZ A L=, a/d OMEEIZ L > T, MERKTET VOREEN
Ripnn, RBRERDE BRFoETvEEA LSS L RERTA2EEL2WESOPMICALE

THBRERSTE.

1000 ) L °00
SRR T % :

800 - e ‘ LA

80 i R Miyahara Maekawa 2 399 |

FE(kN)

& Yecchio, Collins

400 - & 200
200 P 100 ?_._'A‘
0 -
0 2 4 6 0°
o o 25 47 (mm) P 2 g § P
th e ZE {1 (mm)
(a) Ref-1.0, a/d=1.0 (b) Ref-1.6, a/d=1.6

—4.16 EFPAEETRILSBTHERICEZ 58 (FEHRTE=5cm)
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B—4.17 OUEINfza>9)— FOBILR|—5%

B—-4.17 IcOUENUBED a7 ) — MIERIO—E %77, A0S BOTENRIAE L
BERL & BERA R O OIS BT 2 i o v 2 U — PERIZE, SE O AR - S1IER(CAIA
BRI, EMCBEL T, SHoFEEKLT, A—oT7ARNEHIND. [EMHESHER
i, K2 S RCEXZABRNOEHENEZLOTHLDT, $HEE T2 PL ERIZHIEDE
FRERACRI 2 RE L CHIERTOMR EFHELZ2WEB X 5.

RIEiDT 4 — 7 E— LRI CIE, EHEROEFRTEEZ/NE T 51T EMRTasE R RBREIE
SLFPBRENT. ZTHUTEFEREOL|E - HAMRICRIAIEREICRRTH B0, BEFR-T
HERNEWIEEBRIEEARFTEL, ODUEREZECRWERPREL DD THS. ozt
Effa 7 ) — FOFTOPEINIC L 2BERTAFEERSCHTHLIZLETRL TS LS
ABIENTED. TOED, KRE-HEEROEfHa 7 ) — FEFETH, OUEh#EbITE
AMEBERTRAE LW FRINS.

442 ERAEETOREER

RC EFHBTHEIND, FTOUENIC XL 2EFREREETOREREIL, HEEMIZEI-TE
AARLZH00,B—4 18107 T X H I3 2 KBEND X 5 THA[7)8][13]. T7bb,
HOUENHEOKE, DfFESICE b2 D RATEE, HOUCENSMORED 3 ERTHS.

O UENEEOMMIZ A ZEE OB EISHEFEFRET D200, BEERTHELLLEEZ
b, 2o, DUERIEOH AL L bic, FHBEIMETT5. Z0BERRETHLIHEE
ik, EMREORTRICIBENFETLILEEZOND. BRONPEET ML TRI8)A
5000 u LA _EO#EFH T—EMEO0.6) LTWADIE, ZDEZXHIZESNTNEZDTHD.
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E—4.18 RCEFRHBRTHRESAIFTUOVEINICLIEHAEETORE

Belarbi and Hsu[13] 513, HEHIR & 72 RC IRERMABRZ Ei L, ERFMO5[ROTHIBKE
IR TIE, MFHICE LRI RFBESECSZ EREH LTS, £, 51, RC IR
BHRTIHE, LT LHOUCENNEIRESH LERZRFMICEASNIDITTIERWI & biEML,
FOMENPBREETIZEELTWHWAELTWS, EBIX, ZhbBEALT, EREEDOET
BECTWEHLOERbh5.

WMHEROBEITIE, SHBERNICHEEL TOARVDT, FHESESLOVENROSHMBEL
ey, FREOUENERFMY, FSHERFMEBR—ETETHAD. DD, [EHEHRE
BETRFCROUCENWHEOREDOAEZEZEITNIT+HTHS LHERMZND.

443 BHBEROEMEEETROEE

ISHEFOFER R LI5S, OU0ENREOM™MIZ, ARMmEE S E50RE2525T
55, ODUENEORRITBELERKEMBL —BT 0T, B OEH=27 ) — FER
ICHS I OUEIN AL LB aicis, RREMEEZELIIVERAREDNTHL LEXLND
(B—-4.19 2]). Zo L, DUERI+HHICHO LBROEMBER T ROMBMEITRAIZL -
T, RSNDHTHA).

7 i =ﬂ-[1—%¢“~J (4.18)
ZZIUS, T FXRBEAR TR OME, BITEN
FEPICL2BERTRTHS.
E—4.20(a) (b) ICEIRMWEICL Y, OUFR
% A U7z iR O E SR e 2 o~ 4.
R AT EF T4 1=50,100,150mm D 3 KHEL L
7-. B —4. 20 (c) Io B HERBR A & OIBE L &2 R~
Rz, X 418 XA bR LIZB =
1.0). RBO§GHE T, OUFNEOFEICE
H-419 VDUEIN-|EHEIY HMERTIEREESEL, IHEFORELE
)— FEFROBFEE BRI h o, ZOZE XY, BER
PIZOUEIN 2 BRI A C DB 8101, ET
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ok G = 13mm
0.2 n=1 -Gmu, !
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0 50 100 150 200
#3(mm)

(5} R (©) Bk G & E B34 L O BAFE

B—4.20 VUEINWHEEZET 5 ARRBRIEOERREHER

ROMBMEIIERR 418 IC X VEHMERIfETH D L Bbhb.

4.4.4 VDUBINIELREET

WHFERICBNTH, HTOCEhOBEN L &b, ERREMETLTN EZZOND.
ZDLE, F—OFROTHRICBNT S, BEFRHERKEWEAICE, OURNEAKREL 25,
IOEHHEORBEBHR LT, AFRETIE, B—4.21 (7R X 5 ICEMRBEDOIET 2 EHRTE
CETFLIERETHZ L & LE.

. 1.2 ——
500 u o R
1.0 “é o T I
e 2.5cm
08 r
i 08 100m\50m
min i = 0. L
' : RC l
: ! 04 1 30000 ¢
' : i b
: | _ _ Gmax=20mm
i : Tensile strain 00 s . . R
= 0 10000 20000 30000 40000 50000
500” Emin Tensile strain (micro)

B—4.21 UVDUEINIELREETORR

T ITC, FRERERTA—EMBERDIEOTAIE, KATROONDHE LTz,
219 (4.19)

min _l_;

I T b, BERTERN—EMERDEIROTH, HFEFR-TEmMmM)THD. ZOHEE, E
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KRB L ST, TRV —EERD LD ICEDETHS.
WRHEROBPE, TATOCEIC & 5 ERBEOE FRZOCEIIBIC L > TEESh b L%
2bh3. ZOBRE, ERTERKEL AL LICLAVUENIRORA L, FHH72 EREHRE
DIETAMA BN BDEIRET B0, B—4.21 ICRSNBMERTOBME I, ER-HEICK
5P, —BERDRETHD. BERTEXISCIETRRLELRZBHOVE DL LT, &b
RCiE, FERRIOBILRIONC AR RAMA SN TVRNT L 35T b5, ERRD
R R ¥ — 2B LB, ERBEORTRIZEES 2 0ENH S, TV TH
SHOBRFRBEL Licu,

445 — T4 —TE—LEMERRE Lz EMREEETR O L 1MERT

BRI T B EARRE R FRIOZ UM 2 BRIET 57201, AifiTiTofk, DT 1 —7
E— ADORBRAERIC L DREEEITo 72, B—4. 22 IZB KRBT L 5 R 1E & AATIE O B A R T

FATObIIC & 5 B EROEMRRER TR EET S Z L2k - T, ARITHEITARE L E
ENCEEERIRE & 22 B = L b G, BEMERIE 9.6% Th v, w@ALLATE KERV A, REBRfEL O
K3 1.0 THY, @/NFHERK TH - lmBEwEI N TN S.

B—4.23 (2i%, R 4.18-19 |2 X B EMMEETRIZEM Lo, BR-HECLIREEZME
— S BAGRIC & VIR LT, RTS8 ARIZE THEME L 7= a/d=1.0 DRBRIERe-1.0)THD. 1##
RIDZETFNEZBEAT A LICE-T, FMEHEICHTA2ERHEORENHRPBRTEL LV
5.

120 2 |
| > Z 600 L 2. 5¢m
Z 60 “3 ﬁ _ ‘
E 40 | PUER{E/ARATIE % 2 ;
Ave. 1.04, C.V.9.6% "
3 ﬁ - BE 200 a/d=1.0
- l - D 1
0.0 5.0 10.0 0 2 4 6
BER{E(N/mm?) th B2 B 41 (mm)
R—4.22 BAEIC & DEEREE B B—4.23 HE-ZFHBRICKIERT
EOHE: (a/d=1.0, REET HEDEE (Ref-1.0, a/d=1.0,
JU{E ) REETILER)

4.5 ACD DEAMHZEETIV

4.5.1 ACD #HT MM DBITETIL

ACD #HT 28 Tk, ACD EBEREATHOTRYEEHBEEGREL LD, B—4.24IZ ACD %
4 5MMOIFET A O—FlE TR, ALARE, REMBICEAERLRITHIZETRAT
ALl L. ESEROMRANCIE, Z - i1l OEMEERREBEIC, ATRROEMEE
A3 AR b BBV BT S SRR A AT A L L L. R LT E T A OZEHEICONT
IX, %uko¥ AMHRERER & OHBIZ K> THREIZ1T .
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AN TR O AW R ERE 2 EE PRI X > TET /LT DB, X80 2w Ok
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AL ATRHEEM OFEMEESH LRI E & L.

(a) EBRHE

REtx S B OEREEEEERET A L2ZAME LT, HBRAELZIT-o7-. EREES
B—4.25 27 F. L—W—EitE X AT —JICRE L, AESRMOREIRAEEZIT- 7=
5/ Ui b——Z{LFH(SUNX #18¢, LM10-508)i21E, AR +10mm, AR v FR 0.09 X0.05mm,
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MERRY FEOFE e ) ' e
B—4. 28 R & 512, BERORIERRS) @ AR M O.1mm
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HRIFERELRDIENRENTVD. !
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ThHH, EEKIIKERN ERFND.
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LoF, Bh—EOMERORRL BT "
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BEOERYACEELERTH S LITEXIZ
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ARy MEEREOEMEHNC KX DRERR EEMOIIEEE
PRI 5101, ARBREROBEITH K
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ary2 Y — bOBE, SATHEMEICE T, BREZEULRASOVENEIERETS. 0D
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2L DFERESRIIHTH D20, & im$ﬁﬁ&ﬁméﬂﬁéﬂﬁ%ﬁ&&5

i@ﬁﬁm&ﬁﬁwauvﬁnwiﬁﬁﬁ%@dbt TIE, HERI X 2 BEARE B Sy A 1Al
m@%@&ﬁi@é.%%ﬁuvﬁnﬁw%éumet%/F@mwgm77?%%—7Ut
AV =B END. EDI=H, ODUEINRETEFEOE X o MELEIZITEFHRBEREL
LEZOND. BRA L MERRAL IO OMBISOEREIZHR-> T, RIESZSERFTLZ L
T 7 uRUUENBEREND ZEMD, ZOX D RERHEIR CORMBENSfHIX, SHY
oA, ThROLEMBENEORS BRILEERD LI NmERDEEZOND.

LD 2 >OEMBEESMIL, WHRETITERRL DO, AIERBLLOARy MER
KEVHAICIHAMENSELR L, AEMBBLIUORARy MM/ NIWESICIBRENE-—ETH LD
RABREENELND LIRSS, ARBRTIX, WEOEBSRIBICHY T 28 CRIT21T
ST, BEHEWRICL > TEMEESHARRRIBRIZRsEbOLBEbNS.

FAMNGRICEES B2 5 HECOWTE, SMBETHOVENELZVOLES>ORBLLEXDZ
EMTELD. DUERUE L D b2/ SWRIERIFE TEHE S 7= B B /A0 X 2 8fdh
EIE, B OFEMRBEENRZVDOT, EFLE LTRAHEDTHS. OUERUELU LD HIE
IR CTEHA & A7 B BE A0 A 1 K B EEARHIE TIE, EOFEMRESN TS, RIEMBRLLTO
PN 2MMNE X o T, BERRBRIAENL OHEEME L RBREITEL AL D,

VI EDEBEZENG, BEEOEMEERR & SEMAFEELSMORE T, NFENICBHAMRER~ o
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DRAENTVBEEXLNS.
(c) RARDIEMERE S

BROFIRIE, RRIE LVHILE 7213 sine IR TR ST B L FHIEZNRS. B-4.311CH
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B —4. 32 |2 SR RUE AR D Hefih % BE 3 AR ORIERE R %, B —4. 33 ITHEE AL & = VR AR O 2
BESMORERREETRT. FROBEICEBWTYH, BBEYRICL-T, BESHAIIRLIH
RERy, BEBEHETORWERIIELRDHE Lo,
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E &R DHHEHDOBKA(rad), Qpear VIR FE DBANE,  Cpear (IHEFREE BE DS B & 72 2 Befili A8,

Opax 1 X HERA DR KEZ ENENERT.

:mﬁ;ﬁi%ﬁ%{&i LTC%%; Qpeakr epeak’ Hmm— %]\jj{ﬁa LTE%T& &’ gconsh k:tit 42],

4221I2& - T, EhEfhRHHN5.
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B AT IERIATREFRAATIC L 5 A TRBEM OEH 11 0 S

EAEE Q

R O(rad)

(b) RIEMEEL ETILDLE

H—4.36 RIROEMEBESHOETIL

6. -0
. =J29:,,. -0, "“;2 oot (4.21)
peak
6, -0
Qw=nmf@+éW_;“J (4.22)
max peak

B —4.36(b)i2, ZDETNERMEBROLELFT. 22T, FiREOBERMEEQ. . & HARIH
& 12 DEERRA Qpeote VBBV TR L ST, 1ZERGOML 2D LICHERL, WEELLE =]
AU HE U T Gpes=0.45rad, SHARBEEARIZ R LT Gpon=0.70rad ERE LTz, FT2, Gpo DIEIL,
BRI e = VBRI % LT 0.85rad, SMRELIEMRICH LT 0.90rad & U, BAAMEQpea 1E, Quons
DAPUTENE & Tl L72v X 5 I iRE L7z,

4.5.3 BEMEBESHTOINEEEETILOMEDH
SEIxHRE L-ERIL, HEAERAEMTHY, HELLDSHBRBTRITESHLOTH
5., TDXHIRMEERRE LEEHBEIZBNTYH, EMEBESMIT, HE IR ROMSED
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#4E IR RERMATIC X 5 A TAREM O/ O

LELNAHIC, REOWMMARMMCHIER:E, MO ZDRELREIZTS. &
7z, ARy PEPLEEMBIZCL - TYH, BONIEMEBEENHIIRERRLIDT, HRLERD
VDUENEEZHERL T, @E, INOLOEEFRETHILENELD.

L EOEE T, SEEESAOREML, MRETAEERMICE bOTIIRL, WHikl=
v MIESEMBESRET LVORYMERIATHMBESTICHD Z LITBE LT
R HIgV.

4.5.4 HAM=ESER

(a) HEBME

HERT, BT B[S ANHEERBRICHEL L TiTo 7. B—4. 3NCHABME L. Ao
I E 25150 X 300mm, £ X23%600mmTHh 5. A LRAZRIZIE, HROBEHRCE)EZHRAL, &
BR{APRICALE LT-.

OUEUBZ T 271, RBKICIIHSHAO 2 EHTICy— A %@ L CHELECEL,
ITREhELE—FR— AT Y v FICEVERNEE LB L E L. RABERICE LRI Y
TAER R B2, v— AW R & 2 HHE 38mm £ 0 b 22mm K& L, v— AR
R I 44 X 40mm DETEWIH & 35 = & TRITX HIOWmRd 2Oz fz. £, #iEL
S ZADENCITBEMZEAL, V—ADBEELYBR L.

O OEFUBORIEICIT, SHREED 03um ORBEHARIEMENMHEAERT 5L T, TAME
WRSYIC L AR REE Rk Lis. 7, TAMERRE, RBEPROFHSICHF A=K
D2 EHRREME ZRE L, FHEIT o2 (E—4. 38 ).

2007 HF2T—4 |

100tA—K+ )L FESER
BR
| 50t E D v ¥
WO USIN(ER) ///5mn—Ftw
=1
300
1]
iy = ¢ 387k h SR

I N
| 600 |

JiAER{AT 3% 18=600mm, EE=300mm, B{7E=200mm
H—4. 37 HEBRHE

-102 -



B4E FREAIRERMTIC X 5 N TRREM O O

(RS RERR] (Bt ME O]

iy “Ry- N~ .
R®ITRI 5757
NN

B—4.38 EERIKR

P
Pul I : PuZl
x—4.1 HEBAEK—E y—i ,
h—-o-:q—-—-—-—hb ]
REGE DURhSEOME | WAk | EREE h !
WAVE-P1 BREILE =L it
WAVE-S1 [T wHil | 35.3MPa b, 8,
WAVE-C1 HLEVI—h) wiliil T o ——
Ipdl : I Pd]
lP
®—4.2 BHAITERTHELAMAODOSE 08 1 |
{ﬁﬁ 06 -
/R 04
] a, a, b, b, S E R e g 0z |
WAVE-P1 55 55 201 176 0.547 + '0 T
WAVE-S1 48 68 252 231 0613
WAVE-C1 50 72 254 232 0.509 02
-04 b : . : : -
=300 -200 -100 0 100 200 300

{1 {if (mm)

M—4.39 ZHAICEDINTA—EDE
8 LA OH WAVE-CT 5
L2382y

SHEMK— KA R—4 1 (ORT. 2T, ATRAZEE L LTERT ZEMOMEOKEE R
+AB70iC, SRMEEE), EEEE =AM 2 MEOKREER L. i, BRMEFI2
VWRBRAIE, TR = ROk e AW TREBERIER LD E, —B, RBREEZ27L,
EiREZBRELEZOL, BEESIEL.

BRI ITIE, O UEFUIE w % 03,0507, 1.0, 1.5, 2.0mm & BXREEICHIM S £ 5T XEHM L
. BAT o FICBWT, EAMHROMAL T00kN & 725 £ TOUEIIIE—E T Tl &7
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F4E IEEAIRERMNTIC & 2 N TRIERI O BT O

o, 2B, OUEIRVIEICE U CIEBamis, BRess i, BAEEE OZEM 0.00lmm UL F L5 k
ICHIBEAT o7, BEBIZE b2oT, ODUEINIBORIEATREE L 2o 1= i S CTEHE 2 R L,
PR &IT > 7.

(b) RBRBRONESX

OOEINIBIZIE, SIMIIED 4 BT CRIE SNIEOEMEL A L. EEFSIL, 24
DHEY ¥ v XOMODEFH ZOVENEOFPMERE THRL T, K. DOENRETOEA
Wi, 77 F ax—ZOMANIOCENEMEDSEMAEEFE L TR, | A OYEUR
iz, SHRET, XF/ROMUEREGEI D, XV EREAVTRDZ(T—4.39, £—4.2 BR).
TAWIE L, AR 2 O OFINEOF ZWEEE TR L TR,

() HE#ER
(1) ®RHOEEND

—fgxD a7 Y — MM TIE, BABRRICZHI-->T, o0 UDEEARLICL-T, B
ZELIHDILERHD.

WM BFA SN RBRETIE, SAMRBRLUENIHRM & a7 ) — hOBEROEEHZRET
DRBENRHD. TOEENL, BENINWETFRIN, RHICHh- TARNPEAIND Z LK
ETHDHTehD, KRR TIE, BEMNIEZEL L TEAMAZMZ, EEHERETDIZLE
L7z, BROBOIZYAMSFEOMAN 14kN O &L BB L. o0& x, BREICERTS
FABIGAIE 0.18N/mMm® TH Y, BE/PISNWIEhb, & a2V — boESENTHSITN
SVHHT SN D. -

(2) w-5R8f%

B—4. 40 ICOUFINE w—H AMEMSBERO—FIZ7RT. KLY, BEOHBPBTHA, R
ERBOLNDZ E0H0ns. HEIRTIE, EMBEROAROKRKENSBREIND I, HEi)
TRV w-SDMBBEDLENHFET S, ZO#HEE, X423 128> TRAFEMIZKRDDZENT

5.
02w,  =dsinf  —wcosé, (4.23)

TN, Ope 1X~ 7 0 i & SR T A E OR Kffi(rad), SITEAWER E@mm), witBio&
(MM), W gnax 13 Opax F IO FH ZHEERRENL(mm) ThH 5. A OB KMEIXRTEOFRRE AR IC X

DRH SN, WAVE-P1 RERIETIE, 6,,=0.85rad EHEFEIND. K42312LD, KD LI BHHERL
BRAAZENL % B —4. 40 (a) 1243, ALAc#ifiT & 72 5 O UEIHUIE w=0.3mm TOREMBIIAZNIIL, X 4.23
WX BIE L FBER VD, BEEZZT w=0.5mm LIBEORRME & TREICIE, BERENRDL
N3, ZOEZ, FBRECIEZTIBEERICLIDIbOTHDLEZLND.

R 4.23 D Goy DDV IZ, 6=0.65 ZEATHUE, AT LS OBEAMBABEN OIEPXNES
B, T E,nn, ARBRTIE, Bfiifo=0.65 A EOBERTEMBRNE L TN Ebh
5. ¥£7-, SAMEMORKEIZHbE TEMRKEZ KDL, 6056 &22bZ Lhb, FRE,
TR T O A E T, BWENE L w=2.0mm ZFRrE, RBREEICblzo T, SN b
Rinol=Z EBRHERIEND.
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4T FERILATRERAITIC X 5 A LRI Ok ) OFFE

o
.l s | 030507 10 —
? 25 g 7 i —e— we0 3mm
£ o 6 I
320 | w 20 € » { . 20 * we0.7mm
- ! 5 | —]ﬁ_mtm
i HEIE e
] as | : ; j ; !
00 4] - ’l-\. - 3
00 1.0 20 a0 40 00 10 20 30 40
PAMES & (mm) & (mm)
(a) WAVE-P1 EE&{k (a) WAVE-P1 EtBR{X
0 03050710 20
30 1 8 e W03 ik
Brax = 0.85 0=075 =068
. 7t i —a— web5m
£ 6 ; i { ﬂ w007 mm
ES | | w1 T
% ; | j ﬁ J w=1.5mm
: 14 I 5 i
:, 130 _{ 1‘ ,
0.0 10 20 20 40 0o 0 0 %0 40
HAMERE & (mm) & (mm)
(b) WAVE-S1 SE&{K (b) WAVE-S1 EAE&{&k
v 03050710 15
0 ’- I/ =0.85 =062 =056 8 { e w0 Imirm
25 (I & 5 / : 7 : —a— w=0.5mm
.E 20 y // E : : (1 w-0.rmm
z w/”, 20 g d ‘ i ....... w=1 dmm
g:,s = ~ i =t 3mm
il ’ ’ J ------- w2 0mm
3" 10 £ J l ; /
. = i
9 0.3 0.5 0
00 0o 4C
00 10 20 a0 40
HAMMTE 8 (ma)
(c) WAVE-C1 #tBa{k (c) WAVE-C1 Bk
E—4.40 wSRAE H—4.41 BAMEHA—FTYBE

FEk DB Z WAVE-S1 #BR{K, WAVE-C1 fBR{KIZOWTITo72. B—4. 40 (b) (- Stk Btk
M L7z, WAVE—S1 SBRIED w-6 R %777, WAVE-P1 BRI & [RIERIC, ALl 1ar B oD 1 i
BATAENLIX, K S4 LV BONLEELERAETHo. ZDLE, ERBERORBERRILE-0.75
Thy, HERRIZE=068 LHEEINZ. Wb, WEELE=AREROESE LB LT,
REREL oM. ZOZLhh, FARRBROMBEZERLTYH, RO TR &5
HOBND, EMEMICKEREELEZSZ EAHAIESND.

—7, AR Z % L1 WAVE-Cl1 RBRIATiE, 423 I XD EEMBREGonRWEREZ2-
o, ZhiL, BT 5910, BMARETHIZLICE ST, BRHIESKLBELRLT-DTHS.
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B4 IR TRERMTIC X 5 A TR O i) O s

(3) - SBERE

E—4. 41 IcHFRBEOTAMIS S —F
R BEFEETT. WThoORBREICEWT
by, HERBERATRIC, HLERAY RN A WG
HBEINT BHEFRE IR oT-. WAVE-PI(Z'Z
AF v 7)E WAVE-SI(#) % LT 5 &,
OUEFUE w=0.3~1.0mm OFEFH T, & AW
Bt CE TR ENVERERTHILNT
3. ZOZEnbh, MEHCL-T, #
FEBESAN L OTNCRRDTE, M
BEREANGECEEEHATWD I EN
R 5.

WAVE-P1, WAVE-C1 #B{ETiX, OO
EINIE w=1.5mm O & X2, BHARER
MU, 72, OUERUE w=2.0mm
TIE, FTE D AMT(T00kN) %+ 53 5 Al
W2, BEiHo#EmMERKREL ol (B® -
4.42(a) (c)BM). Zhid, Hfidim CTREEN
A URR, BKESARIEIC M- T
RN E LoD EEZLTVD.

WAVE-S1 RER{ATIE, BB TET, Z
Dk D RERRIIFA Lo, BB
R OB AMRREDEVICE BT,
< b FMT R0 BROMHENHIERE DR

r ? 4 6 a mn

A EEEEIIRENIC IR LTS EE )
Abihb. (c) WAVE-C1 EXE&{A

T (N/rond) .

0O = N W & T 3 N @ 0

F(N/mm?)

(a) WAVE-P1 BER{K

_1.0 15 20

T

T{N/rm'ﬁ

0O = N W O N0 QO

e W0, T

e W0, ST

W=l Toe

W= MM

w=".5mm

—are W2 Oy
N )

7 (N
U = N W e N D N Wwow

@ o- Bk H—4.42 BHH— ARG N
E—4.42 1o & RBRIEDEIS S — & AT

EHBEEETT. ZORICBIT A,
08200 O T OEEBMFRE L L THRIRTE
D

ZRBA L B, OOFEOHEIIHE
5T, BT OEEBREMET L TV D23,
w=1.0mm LA F OFEH T, £ DETRIT,
B/ E 0.

WAVE-P1, WAVE-Cl REBR{ETIZ, OO * otvmmd”
HIIIE w=1.5mm Ok X2, AT OEE H—4.43 BESH— ARG HERIC & ZEH
(EH DI T ASEE 272 0, WAVE-S] B (K DEE (y =0. 3mm)
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BA4E FERIEARERMITIC L 5 N TRAREH O 5 O E

TIE, w=2.0mm DL ZIZKESETFLTD, FAWES -0 BERE—4 4TI, SRN
W Z#EH Lz WAVE-SI OREEMENREESL>TWALDD, FHUIZL bFhRETHY, KIE
DEFFIENECD EFHIEND.

B —4. 43 ({20 L AT R (w =0.3mm) D E S ) — ¥ ABIS AR O L8 %R, EEHEL e =L fl
BtRZfER L7 WAVE-P1REBR{E L, 227 U — MO EHEEMT 2 WAVE-C1 AR % Lk 5 &,
BT DEBFBICRE BV DRERTE S, MEL HICRA—OHRMEFER L T\ A72HI, #
R ESMRIXE— L B RE D, FO, ZOEL, HEME CTOBRBBREOBEWIIVAELLY
DEHEIND. a7 ) — MNALOBBREIIH LT, Y72AF v 7 ROMEIE a7 Y — |
& DBEBFEIT, 350I/hSnZ ERTFREND. B—4. 83 ITRENBHMIL, ZoFHEEME
ELA.

— %, SRR & £ ] L7z WAVE-S1 3Bk & =27 ) — MR ASE AT 5 WAVE-C1 &
BRIKIL, 1 HIEFRR R A T IR E R, AMEORRAERZRNS, MEARRRZ-TH, #
EESAIXITERR THD Z G, @B~ 2 Y — MNOBBFREE, 207V —FFE
TOBBEREL, HERAETHD LHRIND.

(6) HBRESIUVHBRRTROBEFREHRERR

B —4. 44 i WAVE-P1 RBREICBVT, BRRPBLORBRK TRICEEZ SN -ARER LDV
CEINR I E R~ O OFIIUE w=1.0mm DO BME(a)TiX, WOIRIT 1 T, RloHmictERS
HZO0ENNERINT. BEISHBKE L 2oz w=2.0mm(b) TiE, 1ZIELTHOEDRITTH®
FROOUVEINMBRAE L. BRBRTEOVUVEINRE,L S, BREOYBHL2EIhTWVD
LR TE S, HULZOUEINIL, WAVE-CI RBREICBNTHBRIZ. E—4.45
RBRETHROWERR 2T, BEELE = ARBEROEE@ICIE, RBGLEicbiz>T, O
VCENRBEE LEZOIxtL, av 7 Y — MNALEEMIEEHEEOICE, T —MTHRENAELT
BRERE ol Tok, SRR AR Lz WAVE-S] BRBETIE, b X 520 UENh
DOERITHER SN2 o T2,

U EDBRERNS, w=15mm LA EOFH CHRRAINE, BERSAOEMBERIT, BEhNXE
HCE>THLOSENERER, OVENEELDZ L TRETA LHlIEINS. ZDLE,
FICRELEOVENENT 7T 4 7 L RDZOIC, AREMANKTTS. TORBR, #»
T OBEBBEBMETL TN EEXxbND.
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HAT IR AIRERMATIC L 5 N TR O Ek 1) O

()

(@) w=1.0mm ~ (b) w=2.0mm

—4.44 FBRIPEFIUVHARROBREEADOVUEINKR WAVE-P1 BER(E)

LTy "‘-.L-\.«...;.u_':‘u‘.-‘u.h. AN
L o R L

P v At e

(a) WAVE-P1EB&{K (b) WAVE-C1E R {&

B—4.45 FHERIE T ROMERR

4.5.5 RiROEBAMTEETIL

(a) BAEOEMEEETIL

BEEOEMEE T T VL, OUEINHETORAIBEICE LT AL THEOT, HlRa 7)Y
— MIHELTHELPREAFBREETI2EBEa 7 Y — FOELI L, BRI ) — MR EIC
U Th, BEfEEMBICHIROMEL KM S5 LT, RYRIHELFREE 22 5.
BARIIE O 272 THIR SN 28 2 RTOBEI THDH. ZD78 2 RITMR BT %
TEICEH S A R IR LT, EAMSE VW EEZBNRS. ZOBEET, BROEA
WrinET 7 VO ERICIZEMBE T VEFEH L.

EfEmERET, DOENhOBMESHTIZV 0OFMOMREENF L LTERINLTVS.
WEDa 7 Y — OOUENEICSHT 2 EMEEREE LT, X424 BRESH TS,

Q(ﬁ) = %-0056 (4.24)
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BAE FEREARERMITIC X 5 A TRIEHM O M/ O

TZIT, GF~ s v & MBS K T AKE, QOITOTROEMEETHD.
OF E DRI 425 12k > TRDO BN B.

Z'=0.,KA4Q0) (4.25)
T IS ZXEERR AL DIERE ST, Oeon FEEEARIS ), KIZBAAERIZE b 72 5 ARMRE, 41300FIN
HOREETHY, R4261LVKRDBEND.

4, ={7.Q(6)cos6- b} (4.26)

T, BRSO o (XHBMHAEIC LY, RAUTEL-TRDOEND.

o, =Rby) Jorw, 2w, 4.27)

=0 Jor w,<w',
TTAZ, R VEEERERIME, wddEEREENL, we IZBMEFRETHSD. ZnbiTENENRN 4.28-30
IZE>TROLND.

R = 1w, (4.28)

W, = sinf -wcosf (4.29)

w;, =W o Win fO" Woax > Wiim (430)
= 0 for w'max S w'hm

TS, SRR IREE, W (SBRREEALE(0.04mm), STEABIENL, w iZBADE, Wi id
FOBORNELZZNTHART. £z, BEMBRBEIANCIVKRDOND.
£=1374107 431
I, LIEERERETHD.
SIROEREIGS, B AWIENIE, £F5HOEMEBN CRE ShDEMAORS L7220, K432,
433 DX HITREND.

= [ Z'cos8do
o —['”/2 cos (4.32)

= [ z'sin6do
r—[;z sin (4.33)

TS, O WHEMISS, tiIHARISITH D,
b) SHERBELBEEOETILEDLE

BTHEOEMEEET ML, —ROVUEIICK T2 ANGERE 2 XL RBE THETED
TLARENTWALS]. 2T, RIEiORBRKERE L — RO OUFINIC KT 2 il R O fE T
[BE 2B+ A LT, BREODVENE & DEANIGEDHERLMHT S & L.

B —4. 46 |2 AW S — 320 BIRIC X D k%, @—4. 47 ([ZEIS ) — B ABTICHBRICE 2
WA FNENRT. 22T, —ROOUENICRT 58 ANRESREIL, BIERREF o6
BEREBEE X LS IBONIBITEZ R L.

KBEICIE, R L DDEINE O ARGESENE, KEREWNTRY. ZoZenb, #HM
MICER A A Lm0 BEE Y, —ROUVENOBRET VZL - T, RENIERETLIZL
NERETH D L Bbihd.
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HATE IERCARERMATIC L 5 N TREEM O S O 24

10 Q=0.5cos8
=130
8
f 6
e R0 T
AT A B - Y~ |
0 N - LT piEes20mm)
00 10 20 30 40 0 2 4 6 8 10
& (mm) o (N/mm’)
(a) WAVE-P1 SBR{k (a) WAVE-P1 RE&{K
LY Q=0.5cos 10 Q=0.5cos8
: fi=137 08 £1=132 0
RN TR R
Tt D g e
= ¥ =
2 : -
5 N P i
00 10 20 30 40 0 2 4 6 8 10
& (mm) o (N/mnf)
(b) WAVE-S1 EtE&R{K (b) WAVE-S1 EE&{K
10 € =0.5cos8 10 ¢ € =0.5cos8
. LH=133407 ’ - yf,‘=13.7fr""
'f 6 6
% 4 4
2 2
0 ' 0 i—
00 1.0 20 30 40 0 2 4 6 8 10
& (mm) T (N/mn)
(c) WAVE-C1 sBR{k (c) WAVE-C1 ERER{K
H—4.46 HAMBHA—T_AYBRICED RH-4.47 EEH-—CAREHBEICLS
BIRGAERE & R DM EEE R ERE L BREOEMEBREE
I & HERTED L I & DRRATIED LB

HAMIE S — 320 BRE —4. 46)ic 3\ T, — MR OOV OB b B B % % 7 iR
FHEIE =0 3 INT 2 L FICEAMARE L D01 L, BROEREIZH 5+ icET
HETEAMAMEALAZVARKESHELTWS. Zhid, @Ok KAl mE TRL2S
TDTH5.

IS — ¥ AMTS D BIR(E —4. 4BV T, Hb i) OESEREROBEX)ICHER TS &,
WAVE-S1, WAVE-C1 T, OUEINE & 1ZIEFEERTH - 7243, WAVE-P1 iZOUEINEIZHE LT,
& A/hIVEMICH o7, ThiX, ARD LB, FTRAF v I RMEL a7 ) — bOEER
REB NI T=HEEZBND.

(c) RARDIEALE ERIEL
PRI sine HIFRICEES< 2 WITMIRREIIRE G T DD T, BAIFPEIZR - 7= Sl 5 Bk 2
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g

FA4E R AIRERMATIC X 5 A TR O 5k /) 0 Fl

10 S =137 10 ¢ f;=13.7fr""
8 [ 4 c3r] g 8
> ¢ A x l
t [— -0 3mm "
= [~ R0 5rm >
24 |~ ot T 4
| | IRl Oren
i Bl S
: | G Y|
— L E T
0 . 0 =
00 1.0 20 30 40

& (mm)

(a) WAVE-P1 EtER{K

10 ¢ Wil fi=133 "0 10 [ fl=137 /"
T 5 " pui
LN [T — [ Z —
N = 4 =
W EEER e RS
00 1.0 64'::‘“) 30 40 0 2 4a (N/mnﬁﬁ 8 10
(b) WAVE-S1 EtE&{K (b) WAVE-S1 ERE&R{K
LT g fl=13747 10 ¢ fr=13700
o | I . 8
E, S ) e E‘
i =
00 1.0 20 30 40 0 2 4 6 8 10
& (mm) o (N/mnd)
(c) WAVE-C1 &ER{K (c) WAVE-C1 5{EBa{*
B—4.48 VAMEA—TAYBRICESE H-—-449 BELHh-—BAREHBERIZES
WEER{E & IR IEMBE SIS B ERRE & RN EMBTE S
& HEEHTED L8 W &k S ERITED L

BRLTEREZITHIZ LT, TETAFOEXOERSITAHAMICRS. £2C, BROBEET
NOWRIZHT-->T, £, BROEMEEREEERL, ABRELMITEORBEITIZLE
L 7=, BAR DA FE BRI, ATE OB R ERL RN O/ ONETALERAT I L E LE.
3 4.34 [ZEAR OFRATIZ T R FE AR A BT S,

- 111 -



FA4E FBREARBERINTIC XL 5 A\ TRIERM O H O

[ a=0q,, | <e..,
Q=0,, »(1 + gi"_gg": J .. <|6<6,.
3
Q=0 -[1 —%) 6, <||<6.., (4.34)
\ Q=0 O <16]

T2, AEBOMEITREERAL Y = VRIEIR T, Gone=0.515, Gpeax=0.45, Onax=0.85, Qeons=0.454,
Qpea=1.40 & L7z, FTz, TR TIZ, Gons=0.559, Gpeax=0.70, Onax=0.90, Qeong=0.415, Qpe=1.40
L L7

B—4.48 [c AW —T XV EKRICBT 2HBRE L BITEO LB Z R4, WAVE-S],
WAVE-C1 REREICK LT, MTEITHRBRE L KB ICE/ T 2R L Ro72. ZOERD—
D& LT, BEOEMEEEGONICEBORENEENTWRNILRETOND. H—-4.49
WSS — & AWE D BRI X DR & ATE OB AR T, WTFhORBREIZH LT, #i7
FrEE, RBREL D bEEININWZ LR TED. ZOME I, EMEESM L EROBRE
LS TRESND. HIROFEMBEESHIIBEM E AR2EHDT, ZOMEREE LTERICK
DHDEEZTI.

72¥5, WAVE-Cl RBIETIE, M EZRELZBICKBREITo720, B—4.50 lR"T X951,
WM BRER, RBRELBEMIETH, IMEIOREBTRELIERE TE R, FIZEAN GE
RO TECRY 70 B O R X WVVEIRIZ E, ZOREBBRKE V. TORE, HEABREEMEN T
ELYVHBRESALSTLE I(R—4.50(a) Z8). FIT 21T D BRICIE, BMMBRERICAELC D, Hfh
FRDX vy 7TER435ICIVHEEL, AEMEMILELFICZEELE.

w,*=1-(1.0 - cos 6) 4.35)
Z 2T, weriXOF M OB NERE OFIEE(mm), KM OES(mm)TH 5.
(d) BIROERFRE
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-112-



WA IR TREFMATIC L 5 AN TRZEM Ok /) O 7

REQEEMATE

T
¢ SADE
1 [ g s
- | tEHFH B
HEMYME, BRI RE . el

\_/fﬁ\g//h\ : BAN
» FEUT 1A A A

e
AR U A BT (O URh 12 EL)

N N\ o
— BREAHRUAKEND : -
(@) WMHOBRELEMEABEMR

(CH Y 2

COFERIE, 8=nR20EE,
IZRMLTLES O, T8

(t+w*)-cos@=1t w’=t-( : —LOJ
cosd

w,*=w"*.cosd
‘ w,*=1-(1.0-cos@)

(b) FHhiEMEROMER
E—4.50 TL— bERELEBOEDEMEGCOWER

R 1
G, =———~==R 4.40
20+0) 47 (4.40)

TIIT, RIIHMMIMETH S, vIidARERT Y o ERTH, ZITREOME LTLOZERA
L7z. Bujadham & D& EBRRE FEHGR TIX, WA BRI & BRI LIZM1/12TH Y, KFE
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e —BT50 1N E<poTWVL. BEOHARRICEAE, THIZERREOHEKRE LHICK
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— e ey
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