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EXBEL2EIHHERRZIT> 72, ZORKR, 12KP 4R FEREFEEICE - THEL
7205, ZORBDIENIE12~20kg/cm?* L FHEE L2, E2WTNOHBEICE WL, HEEEA
BIURME: EOBRRIE, HEREI TERTH -2 LBNTV 5,

R L < 1974 4, GoPU & GOODMAN?* |3 25 it T8 5 Rl 52 b o) rp 9 Bl ER 53 ) A4 ) R BR 4K (51
MOERBI 2R L) 2o D2 BT 2HRERL, ZOWFICRET BN
PHEBHE LUCEBRNICRIF L2, BRIBVWINLHROTEABICEPHEL ML TNz
2, ZTORR, MERLAFBRERECLIBRBRIIRV—8ERL, Bt @5MHICH -
LR EIHSMEL, FRISNED ICERBICHERER I N,

19754, WL { GoPU & GOODMAN*IC & » TF 77 A7 7 —DEKREMEEH LR
ETIRBRMTbN . RBEEKIZ6ETH ), Wb 2oNMENIC 2 SHEIMZ L0
727, BEIERBR T 6 KT TORBEHI LRGN I L 2 IRTHEEL 72, ZORKEERR
F1%Q1) (2.5), (2.6)RTRENZHITN AITC D&, 2) FREREFRTER, LU0
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Hew—ENBHEBRMOR, NZBYICL-> THEL 2HEE, Mew—EnBHERMHOR
REMEBSHESMICIIBABELZ V2 &, BLUFAITC 0#REFRIIFREREIC & 5 TFRlE
ERS—ETHHMEL 525 Z LR ENT,

& 512 Gopu & GOODMAN?(3 1977 &, ZWiEBHERMIC >V CERBIIRET 21T, B
TORFAFEOFHELIT) & & LIS, FRLBRAFEORELZIT-> 72, MBNTREICBITS%
BIGHTICOWTUL, BATORERIC S 2 FRMERAREREICL 22N E—HT 2 L L2 LT,
ELIETHRENKFAENOEELEML, FBIENFEEK L L TIRNEARZREL
720 FLBATORIIFSIMBMEICH L CEEEN2BXFEL T &L, ZHizxd 2{ER
FECLELT, TN 3RDEFEAZREL 2, BRFMOBRKMITIEHIC oW T, MicdE
FIANHEL T3 & LT, SBNTB L USSAMEOTMEHFICH L THLln, 2KkNDER
RTHIMFENRE K2 REL 72, R REABOBAEA L B/INFHES LTV 5 L1
L, BAHHOBEOME RE— 22 F 2iEAL BELHERERL 2, BT oENE
WE BB D, LSBT RETFEL, BMEKNICIELZ B> TERTW 3,

GoPUPI3 & 512 1980 &, ZNHESMMERMICBIT M —FENEMBEM 0L EE
%, THROBHERMZ2BEL TT- 72, FOR, MTHOBEIZIZARERLR
PR & WiLsoN R (3 M/2 AR) X 3L —KT 20N, SoAMENSSICIIEWE
BHEHEMICB T LR, 3D WiLsoN RBAFEZ 5-2 TWb Z EpREN, 2D
5IRERIG ST ICA T 2 B KFMEIL, BHBITORLALRBIT HE, FHRERIINT 24
VDM 55, KEL{ L3I EH, XBFD Fig. 3I2RENTw 3,

F 1981 FER L { Goru®®ii, FBIENICL > THRSISEBIB AR L 728ic, #%IcE 0B
BENRT TSR 7 7—EMEEREMERM 2K FR=150¢) i2oWT, HEEAB%2T-
2o FEFHEIXN BEIVDZ 7RV 2EATEL0, 2 ERUOEEL XX 270K
LARRICEDIAG LD, D@ & L1z, Wind 10 K@it 2 EACB L Ok, %
FIRICEEEL 7225, 5 b 6 A2 REMIICEREL 2. T oIcT 2HBRBROER, Wi
BRI L TENEN55 %, 65 BNBEMMHBRL N2 L L LI, ERIENIZOWT
LENEN 41 %, 45 BOBKFFREREHOBAHEHEI L2, XL, BRFmoF
BN FEENOFRI» 2L TH—DHEMEERLAZ 55, ERFAOHRIIBRFED
HUITIEHICFREEBL LW ERBRRTWE, ZOZEWEBHMERMICB I 2@REIISSIC
VINCENT & GOPUPC & » T b, fSRICE T 28 FEVCREINY, 2 TlRRER
ZFEVHEA L ELQICBEIICRENTE Y, MmO ER, MisoE, hrsfimon
BELELTIRMHORE, WBMOEEEFEOREFEIVIEL B> TRXSNTW 5,

FIW LBRHHOREMEE T 0—BRX

Bl o L T E— 2> P 2ERT 3 &, ElERoORRHE, BLEHEOHEWE
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MUCIBENDRET 5, ZOBEWEHADE D@MEICEATBICRET ZENH, b LEE
51 (Radial Stress) T4 1), HER2BAI 2 L) LBAIBZERIGSH, BicHPIED L
5 WIHAITIIBIRIE S & L TIER T 5,

CNEEMMICRET LEFEHNIZOWTIE, NORRIS*IC & 2 BER % BV i BiRRE,
EBHICLI2BAAEERL AVLRESE»H 5, MEOBREZHERIIEECHETHS (2
W TRBUPYHLCBAL T 3).C
TTRENVESLBECEIWLEENREF
BB 2L, MR TH2 LIRET 5.

3.1 BEREHCLI—MR

Wi, M3.1(a)nk ) icElEoMen
FrR T N HEREES R Th 2 E#iIc, 2ol
PR IS L) LT E— 2> F 2 ERAT
LPEEEZ D, MEIFHTVKRELS LSS
213, BiOBRMENICRET 2T
iz FM(b) k) LBERDEH M TR
PLBZ2OT, ZHIZDOWT, HewhRE»
LyLbEMO Y- YETOHOHE2EZ

60 R,'y
R (c¢) icFREnsd LHic, FHNEAK

BOFNIck->T Y-V'ED EFi Bic & %
3 EREHAONHRET S, LA, FAE
DTHIZIZZNCHE I EO TR E K@D A

SEF B0, Y-YVEICIE ETHREL Y (g)
EHAOBBIENPEL DI LIch 2, 2D F,
KA TE 2 biLd., FE3.1 ghiFfick o EHEBIcRETLER
_ . riz M _M _
Fy—/;o'dA—fy T bay=55-(1-4(5/)?) 3.1)

ZZiCy MewWhREL SDERE, o BTG, MW, bR, M iTe— 2
b, I IEEZKRE—ACITH S,
Wi, Y-YHEECBT2HINE w2 Ez2 5k,

ww'=(R+y)do (3.2)
FicdoT unBicERIERT 2 HOANE Fy UL,
Fy =2 Fysin%=2 -2 =F 49 (3.3)

2 2
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iz, ¥EENE i 3RRICE > TEZ LN D,

___F _ Fds 1 3M, .
V=5 (R+)d6 b(R+y)d0 b(R+y) Zh Aly/h)*

—_3M 2

_2A(R+y){1 4(y/h)?}

S 2z A MEME, R MHevwRiLofE

EETHD, McovTI (B.1) R & FARTH )

(3.4)

5,

I BARICBWTy=xh/2ETD L,
Wb ov=02¢%Y), ETETEECHIIH
ELnwZ thah b, iz, TORKEDRE
HALE y 2oV TiE, (3.4) Riemar a2
KEYVRATEZ LN S,

y=R{—1+V/1—(R/2R)* } = (3.5)

Zo (3.5) RlzBWT (B/2R)*P511C
L CEBRTCEDL LD LBHEITL, y=0&%o
T W REN L Sz Eh BicRREIREL,
FOMEIZESICEMINTRATEZ LN B,

F7z, ZOROEZENSHEEE 3.2IIRT,
dv—max:(s M)/(2 AR) (36)
Wiz, MEPMAIES L) cifE— 4

0

3.2 *&EHoME

Y FHHERT 2BA I, EREoEEFEICERT I L HRICRET 5,
T2, TORFENE, MTFEHNL ) KEROHR T 3ENNFEICL > THIHTEL
5L0THEH5, BMHZIOEEREHNICIIEEL LV, 2720, FEHFEOEICIIBEST 5,

3.2 BNREHFIZLI—RA

RO BEREMHCB W TRET HMITIE NI, MewhRohy#iiEs (HewiR
TEwLid) WHLERIAELRT, L, #)RICREY 5T B
SAER LT, MEVRRL) SMERMTY e &% 3 RRTHFEZ T, Blb, S
FupRE BT, PRI SHMEMICHFET 5, 2oL 2l ) Rics T 2MITIENE,

—fgickRITENEZ 5N 2% @EHIEIEET).

M
AR

1 y
(1+xR+y)

yo 4R LHA2R

" M1—n/2R
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CZICAWEME, M TE— 2> b, R MEWHROMEBERE, y I HEOFRELD
BEEE (MRATE, MEZBICED), ko, k0 D Z2oFRES (Form factor), Th
%,

ZoOMFIBHERCT, 3.1) REARKIC K2 Kdb kDL )itk 5,

me 1+——)bdy

__ n_ E 1+ 4/2 R

=M+l by B LR, 3.9
Hlo, BEEEY) BRI L - CHES N EEEHEovld, KRTHL LD,

R 1 M B . R, 14h/2R
”"—b(R+y)_b(R+)AR{(1+ )( = 17y/R

k. y, 1, 1+h/2R
St h G- p -t R, 3.10)

RPN FEIZOWTIE, TNETELKEETH S,
o (3.10) REWMSFLTEBLND, BRNBNIORENME y (g Ry 5 D) (1,
KRz & B,
y=¢* —R (3.11)

_h (3.12)

:1+ln{R(1+£)}—(l+x) (1+2R

ZZile BRNEOETH S,
372, (3.10) RICBWTCLETHETOEFGH2EH L TA 2, MU EHE (y=+h/2)
TIEBICow=0, b2 b5 5, MAIDTE (y=—51/2) 2DWTIE,

r
=R ) G TR

1+h7/2 R
1—h/2 R

ey,

av

e _ R _1+h2R

1+h/2R _
1-h/2R R

&9 In (x—l—l)’CaF)%ﬂb’%

M
YT A(R—R/2)

WENL ETETor=0%&%%,

{(1+%)7}$—— (1+%)%}=0 T,

BAFE SIEEEEMOEECH

AT SEEOMBICHN L T, BB CHEHES N/ Bl 0B i EIm I R E T
BAEFHAB L OBEFPOESMELREL, FHESH L OREEZITL 72, KIZ, INb
DRFEE N2 Bl b EBRDEEIGT 2 KD, BERICNHM & DB E RS,
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4.1 MEs L URBREE

HERAMEHI L ARER T EHBREDT A2V = VEBL U0 F= 2 208 MTH D, HHHME
NDE—FEHLFEFL T, REMEEL 2. ATEROHE, REANDTELLZIFL A WES %8
W, 77y b 74 ZhBREFTEICL), BROYTC TREFAEL 2, 2Dk & A3 50
cm THEWDIHT 4EE L, #H90kg/cm?DIEHL -~ THRELAMZ 72, b % REIK
FROEHIE L, BRICZOWBICT7 4 > —2 a4 > P T 2EREICERT AHICFNFE
Ntz ds, EHE I N—70FEe s FREANIIFLCE B L) IcEBa L 2, BT E
AT 5z TIE, INEFBECTEIZEITICHH23FIz4E LT, Wm0.3%x3.5cm, &
53~72cm HEMIZE LEIF72, Z0 ) bRADD LW 19MOERE Hw T, 3HEENHEIZ G
LEZNEN 61K, 184K 19 BREMBHIM ZER L 72 (WL MRl R4 ERL 258
WEBRRGEET ). 3 HEDOBMEM NEIZE T2 PR R EERE ¢ 2Bk, 21
FHR,=200¢ 150¢ 100t THH, WF t=0.3cm THHNDT R=60, 45, 30cm &% 5,

BHIE M OMEHEASIC 1L REMERER (—v A FS-120) #6EHL, tLrrLr 52
INEMELMH 6kg/cm? s LT 8 BFEERHL 72, AW EMHEELEE 4.1 12RT., EMHR
Wik, WE %2 7L —F—TH 3cm D& B, RUWETETY > 7RELE L Wikt &
I 2 B OWEIC 7 4 > A=Y aA > P LT, I8EORBEL TR ESH, 215 3
HEREORBAEOERE L UTEZM 4.1 127 TH, I LB bRoT— 2>} 7—2413
15cm & —FEI2 L, A—MECH L TER—DHEIEfERRcEL LI Ic Lz, T2, 7
4=V af Yy FOMEIZDWTYH, WFRLERARMITE— 2> D 1/2 22172808 L
R MERLE 74 =2 a4 MRIRELRSmmOLOTHY, BidDBE X HMEY » » X

FEA 1 doEihiit o EmEmE S



EHERM OREE S 1 Lo R/ (£B)

i
P

(Unit : cm)

E4.1 RBEOERE L URBRGE

429

FHWCERTEY 40 kg/cm? TS L 72 (SR I3 BB = Wvitlg K> F CH1000), 7 4 >
—YaA Y 3RE HRTRLERL TWARIBKETH), 2Tk ToER
IITTAvH—YaAd v} 2#EA
L7zmi, chETo@Er»bd, n2a—F—YaAfr MEELZBEICIImEREE D
BAAEICE - THIM, BELLICETHEDLND LN, TEMOMES—BT 2HHEE
DBEITIIWMITFRENETIRIEEZHLNT, BEOMED 12 3BIRIESNE2HTH S,

DHMELED, AL LICEEICE DRSP9H 5,

®1 R B K o ¥ K

No. b h E Er , u RW
(em) (cm) (10°%kg/cm?) fr prL “ (%) (mm)
60T 2,953 5,878 113.2 4.8 0.43 0.0163 0.41 9.3 2.1
60C 2.953 5.860 112.3 7.7 0.52 0.0321 0.49 9.5 2.0
45T 2.965 5.860 109.2 5.1 0.44 0.0182 0.41 9.3 2.1
45C 2.963 5.896 107.8 6.9 0.41 0.0265 0.45 9.8 2.0
30T 2.963 5.861 111.0 6.5 0.44 0.0230 0.45 10.0 1.8
30T 2.958 5.882 111.4 7.5 0.39 0.0227 0.46 9.5 1.4

H) T:50RE, C:HEMHE, b ME Lk HEy,

E, #@#Fmn Y 755, Er BRAEoY s 7
¥ u ®TV W, n E, ol FKE, RW @ EHERIE
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Zhick Y, RBEROLRICE > THIREHE ¢ ¢
BETIVLEGLL GDRTH), RBENE
ok THREICENLIE OGNS, 29 L
THEL N RBROME 2% 4.1 IIRT,

KICEMEPRICBNT, M4.215FT &
JICEMER AN 111, REARE (EEHM)
IZIWMDES— D RN T AHEICATL 2. A
WieES— 2k, AEEHN YR 3Imm D
N t—R—=2N LN TH N (K-3-A1-11), &
2, —CHAREIBTXTRE®RE L 72,

AR EnBERMZ B2k, M4.1
WWRL2E S ICMEL ML, MMRBRE L U m: strain gauge
BABETU -7z, AIERBR T, &HBRKL
L 128 140 kg/cm?*DIE IV~ F TEME, 5158
MYOFEZMZ, RRISRLLEMLE & Hic, BHMBPROEEFHFMES L UBEHRE 2
REL 7z, MEAME L UCEHXERROSBEZEN & RBEPROKPEEMEREL 2257, K
EEMIC OV TRAREFREIFHEICE > CTHICBET 272010, SSEE AT 2 TEE
DR Tay 7EHRRPICEZEL, ZOBREEICTATALY—C0%E8 T I 2icd-T
ENEPREL 2, B, FALLSA TAY—OMEIX, BHRXMIZSvTi3 1/1000 mm,
i3 1/100mm TH 3,

BERBRTIIAME 6 ARICO X LR T D2 5IRE, EHRENMERMETHIEL 2%, B
BIUE REIMERBR LKL L, HE B kg BICEMRMNEMIIHPIRELBL 2 %
T, MNEALE BIZHRERTZ TRIEL 72, BERABK T, BHEHROFHER» S5, E
WO MB X UREAFATH 58E2 ENFNUERL TEERBRE T -7z, ZhLHE
MARBRF VTN LMEHN 3X3cm, BRI3HN6cmDINTH Y, WEHRRTIIY— U ES
mmo”7 a2~ R RBREPRICEMA L T BEFRDOY Y THRERERT Y > o e,
EMBRCIEIRE Smm DEMNE Y- 2 HOTHEY Y SREE&# X705, KTV )
pr S DV TREMN TR 2 CHERERICE NV KRDZ, TNLHIITTICRLLISRLTH D, 72,
EHEIMHERDOBRICE - @I E A TEL S BORERBMAER L, s 2, 22cm
DR REPHFEFETHEBEL T, I TLSEZI TOREMOBREL L 72,

4.2 BERBIUEE

27, BIERBRERD ) BEMICOWTORKEL K 4.2 17T, BPOZFHEEML, d
TEAICHMIC L 2B EMZ TENEFNKRRL Y RD LN B, 22T, BT EWkIcL 2%
L% b - TEHEMEE Lz, BIOETRRE LIS, ZHOZHTHEME L THFITH

19 laminations

4.2 FBr—CREHIE
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®2H % R B OB R

n & # f& @ £ ® & @ /0
No. Oap dcp O ’xp d’cp ’u s [ ﬁ’_}_{
(10-*cm/20kg) (10-%*cm/20kg) Oan dep Sy

60TC  40.99 7.79 56.63 41.90 7.12 50.73 1.02 0.91 0.90
45TC  38.32 7.31 45.26 39.84 7.11 40.73 1.04 0.97 0.90
30TC  32.34 6.06 30.84 36.59 5.80 29.63 1.13 0.96 0.96

&) o WESHENOEN, dp BHRXMOEL, 6 RBREPROKEENM, THY, wTFhi 6KNTF

#)1E,
ErBLns:HThH5,
Oap= 6EI{6 $R?*(1+2cos?’¢) —3 R*(3R+4 ¢S)sin2 ¢ +4 S(6 R?
+3 ¢SR+SZ)51n2¢}+2 GA{R(2¢ sin2 ¢) +4 Ssin?¢} 4.1)
dep= 2EI{6 ¢R—4(pR—S)sin*¢p — (3 R+2 $S)sin 2 ¢}
;2{2(245 sin2 ¢) (4.2)
Ou= 6EI[6R2{R cos¢ —1) —S(gp +sing) } +{3 SR(2R+¢S) —3 ¢R*+S%}sin2 ¢
+3R’(3R+4¢S)sm2¢]+4GA{R(1 cos2 ¢)+2 Ssin2 ¢} (4.3)

Z ZIC Oup - PIEEMNENL, dop - BWHMXMNEANL, & @ REEKDROKEELL, R | ME
WHROMENEE, S EROERRBMHOEER, ¢ BHEXMBOH.LAD1/2 (rad), P
it L 2:E, E R (208 #) o JRE, 1 ME_KRE—2> L, G SMHEERE,
kWEFIC L 2ERE (=6/5), A MEEK ThHs, 4B, JITIFHNICE/G=20 L&
BE L 720

ULrost&i, BAUIHE P ICHHIT 2 v e, BbMEsrmz snizkbe— A
PR ELLEVEWIRERETTWE Y, EBICEIHEOIEME L LIZE— A2}
T—L0FET B, Bib, BERCHECERECIIEL, BISSERETCREL L30T, F—»
MEICHL THITFE— X PCERPET 2. ZOERICLIEVENRBZITHIHT2HIC,
WA ENDFHEME L > TEAEL L 2 BRI T 2 EREMNE A D &, b4, don,
SDNBIZ FNFNFH T, R=60cm Ti3 1.02(C. V.4.6 %), 0.91([d 10.0 %), 0.90([F 2.6
%), R;=45cmT1.04 (C.V.7.2%), 0.97 (A7.9%), 0:90 (]5.0%), R;=30cm Tik
1.13 (C.V.5.5%), 0.96 (F19.8%), 0.96 (R14.7%) &% Y, Z0&HED 0.90~1.13 TH
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60T1(R=200t) 45C3(R=150t)

H4.3 EMIN-HBEFAESA (LB LEBFHFOESH (TR
(C-C : MR, T-T : 3I3BA, ¥ b P=20kgc160
kg3 T, AMOBEHRILP = 160kg B D B E 5 4.,)
5Zrh6, RAMELHEMBERRAKICBV TR —HLTWEEnZ 3,

Wiz, MESIN2ESH L 4.3 I2pHZEEE 60, 45, 30 cm DMEIZRT A, T d BB
DPRMERAE, TRVEEFRETH D, INLIZTNIHE20kg BICKEANELXERTHRA
ZLnTHY, 160kg F TOMHBERNSHEZEARFIRL Th b, MH, C-CoOamrEHE,
T-TOENHFIRVEHGERMHICLZIOTH), MMIDOBHRIIFE 160 kg BEDOERE S
MY EHEESHATH L, MBEFEOEFHICHOVWTIE, ERICALNLEE)WENLEY
R LTOHRMEIIRRH»THY, BEREHINEL ) IS\, 2, THEROBOHIT
E—AY KL, MBOESMIIRF LML R 2. BRTORINLFTREI AT, W
HAOME*—RERLZL, FLEBENCLI2EZORT YV R LERL TREA» 5K
f2h, WERNIGBEE E RS LHITIENSE IEERNFNTEDL 72, &RIZAS
nNa&BY, EREFHLHARESHRIFEEICRC KL T3,

_—112My SpmrM vy,

TR SR SR (BROY S 7R E E/G=200r 25 & L ToE L
L0k, RERABRTHOLNLEE:rOWT R 2FR), A WEHE, M iFes—22},
Yy IR RY L DERE(NMEE, MAIZRICES), b MY, wrl KTV R, RIH
HTWHRROMHEEE, N @S, Thb,

ERENLFEFAEFMCOVTL, THOMBCBEWTL BROLHENERN
DIz, PRNTEBRUFIHEL 0> T2, BI5R, EHEMEICEITEE ML, SEFMNE
FIFFEFICRONBMELZRLTEY, 2, “ThIRBEROMBERN TCENFSFOREI L S
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Nd, TNIREDHEFTRMEICL > TEHETORT VYV HICRA-RZBNE (HBILE) H
BHEMICEETZRTTHY), ZORTY USRI L-> TEL2FFOHETHAH. 2N
WEMNE (BEL) R, By IRBBEERT Y umrick > TRESEREENLY, F16
P—FEDFEIT MBI > THEMICHEIT 53T Th 2, BERNFTEESHIZINE
WX 7FEBBLURT VY Ed—BEIREL, MHEFBMENORT V> HHREERL 2K
Rk VR, 22T, BMBOMIFIEHS MmN 2 BERD ZNTEBL 22,

= ey 1A 42 an (R+3) G—5p) (4.5)

I Er  BRAEORY Y TRE, pa KTV UK, IOV TIZI @R ERRTH
b,

WERRZL I, FFEATIINELEL THEI—HKTH 5 LIREL T35, EBRD
REEMICIIBMYLMEDERYHFAET 52 &, BIUHEATOREER L KO EHRER
BA, ESALRIELZBEMEP R, L TR, BHEBOmGR,» SHRRLZLNTHSZ
EEEZALEDLE, WTHOHMBICBEWTOLERIH LHESMIRC—HLTwH L2
%,

D ENERE &y, v bROZEZIENHHHEE 4.4 175, WTNLFE 160 kg B
CBT2EEDENTEX*ERTREAZLNTH ), BHERNOFHLERIRLLZ, Zhb6D
BMEIZERZRFEMEOFER S L ENBEFE» L, (4.6) RTELLHNS, FRPOER
TRL 2z, BHEROMITIC o m 2 — R EOBERD ENTIEUL 223548 DBERIEH

60T1(R=200t) 45C3(R=150t) 30T2(R=100t)
-3 0 3 4 0 4 -5 0 ]
L L] ", L 1 T '_Iil i 1 Ll L) L] 1 § T L} ¥ | L] T T v ;r Ll L] ¥ 1 L]
C AINT Co7 IBN\T c T
/ 4 N 7 "N
/ \ \ 4 N
/ /2
/) Z N 7. \
/ \ \ \
/ 4 \ /7 \
! ! \ \
\
I \‘ I
1 1 [ l
l | R !
[} \ !
! \ / \ /
\ ) \ / \ J
/ \ / N /
\ / \N
\ // \\ X
c A T C T T'(unit:kg/cmf) c’ T T
1 1 n 5 1 L L 1 L 1 I L 1 I R | 1 1 i L i RN W W |

(4.4 ERE» LRDHLRFEHNSH (—O—) LBRENGE (—)
(C-C . MR, T-T :51%E, »Thi P=160kg B¥,)
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, _ET(E,V+/‘LT€,H)
ov= 1 T prpir (4.6)
AAHTH), 4.7 RTHEL LN,
—_3M . 42

S o BESTE (L HR) DEHIC L 5> TEL 2 L HERAEICHT 28EKH® (T HE)
EORTY M, pn . T FAOBHIRE - TELL T HREIINT S LHAENRT Y >~
H, i (4.4), 4.5) REERTH 2,

MicAkbid B0 EMEE bz, —BMELIRE L LERCHSHICH L TRRTER
RWHAETL TRV 00, Kb R AMICE T2 BB EHEOTY—E2EET 5
nbiE, ERICIVBLNENSEIL, BRICHOHLIITBTHLRLLTRWERD
na,

M3 B R R K R

(1) BEHOBE () BEMOME

No. (kg/cm?) (kg/cm?) /@
60T 867 828 1.06
60C 739 874 0.85
45T 747 785 0.95
45C 729 789 0.93
30T 536 914 0.59
30C 708 899 0.79

) wind 3KnFHE,

Kic, BERBRERELE 4.3 1077, WERR T AME 6 KIcOX, 5T 25K,
ESHOREEAGTHIEL 24, WFNLESBEOTFHTL SEEINUTEL Xb &5 s
iz, %7, BEMOEH o ORI %7 > TlE, EREALBERBNE— 2> F T—22 b
BREITFE— 2> | Mpax#5K0D, B BEMIZ L 5RRPIZBNTD, N=Poaxs M=Mnax,
y=—h/2% L THMHL 72,

M. M _y
N+t R By (4.8)

ool
A
S A MERK, N, M iFE—A2 ), R MEFROMEREE v e
i L OFERE (WA IE, A RICE D), IRV, x B8)RTEZLNBHN R
DEREHTH), EHETN<LO, M>0, 5B RBTN>0, M<0&T5L, BHFFTDH—
B BEFBLND,

Bl OBEICOWTERERICA LN LB, 5IRY, EHY L L ICHliFROMmMIZE,
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HOETHRDSENSE L ) THBH, EHEETIZFHT739kg/cm? (1.00) — 729 kg/cm?
(0.99) — 708 kg/cm? (0.96) & ZDETHEMIIIEEITERLHL THEDIHL, RERICBIT
% 5|3ER Tl 867 kg/cm? (1.00) — 747 kg/cm? (0.86) — 536 kg/cm? (0.62) & kX% < i)
PETLTWwE, ZHIZSIREICEITFS R=200 ¢ (60 T) DEhiTH 2 4 6,=867 kg/cm? & B %
FATELC, BITR=100£ (30 T) DFNH 6,=536 kg/cm2 L {572 2 L DR TH B, %
ETBE51C, 209 b 1ERDBEEIIED 6,=332 kg/cm?Th - 72, FEMET OBEEE I &tz &
L CEIRMBEIRIC L 2HITHEETH » 7205, SIRENIC B W CIIIEB A R S 3 R
->TBY, R=200¢ CI3EHER L FEUMITHIETH -2, R=150¢ T3EP 14k, 51
R=100 t 2% % & 34 2KICE T NICERT 2 L BEbN 2 RBEANBR ToOMMICES
KOS HEBIEAE Uz, 205 b LIRDEEE (0, =332 kg/cm?) #%, R,=100 ¢t HFH)EIC
FEFICRESHEL 2, BHEROEFENZEBHMIZ 1.7) KRBV Ty=0 L TKDB L,
Z N R;=150 ¢, 100 ¢ DNEIZFEHIT 20, 25 kg/cm? X 5HE & 11, RO E-> T2 EL K
EL{LoTwaY, WINLEREEhE LT3
RRMENMETH B, NI LN, ZOMAR
BTOFHERE LR EMIC L 23D TR
e {, RBENOE S FRELSN O AFE WG
& (BWOIE ST IITTE S0 5 B oA (M 4.1
DC, DA)EFTHRIIEKRTH Y, BaArbH
REICHD L CEMBRPRTED &4 5), BE
BT & 2 EBIEIE N & A L kR T
HOUREMELEZ b1d, ZOWNETHOSEERL
BEREZILZLDDH B, R=100t nREIK
BT nEEHFMESAEB 4.5, FOK Ly
BREZBHA.2 IR, RRORKENE 0 5000
THENPE L, RERTIIBEE CHIEL B4.5 b0 & M E S
LOREETHY, BREIZIIELTH-2L
Bbnbd, £/, ZOEHM, SIERRICHL T, &R UHIITHEREY & 572 R,=200¢
BRI DOV TS % L TA S &, EHRE T 739 kg/cm?, 5I5ET T 867 kg/cm? L B & H»
IR PREC ERl- T3, 2Dz &hh, MITHRERES X 23581230850 (08
£) WKLY THEIMERT 2B TREHHIEL, FICFN LB LM TER
THIRMCEMHLE LN ELZbND, $72, BAMITE—2> D12 %%1F5
T4 =T a4y VRTHEENGEL 2L DREETH- 72,

Lo Lahs, 2o sy ) s@EEBRIcBE L Tz, XBicbasns B, 3k
FEIZNTEDNKREL, BRBERIUBETHIDEEZI LN, TNIZOWTIIE 6 ETHRNS,

o

5000 (x10°%)

T T T T T T

30T1
(R=100t)

éXICTé)
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BH4.2 HUERRE (No.30TD

43 B #

AT T IEHOME (R,=2001¢4, 150¢, 100 ¢) 2% T, FOEMIEImEICRET 2
EofEFLICERIRET 22 248, BREILUTOLHIIZEHIN L,

1) FRSnEFEhAmESfm, SEHFNESHAE LI, “TFholiEcsntLiss
S ERC—EL, Fi2, FoMIFE— 4> Mol TIEFIZBWHTEEZRL 72,

2) FEMSNzEL LROPEFRICHSMIL, KM OBRYLHEOTYE) 4% #ET 2
%Y, BERIGSAE EIIT L7,

3) Bt EEREMIL, SHEEE LR Y SRS L ORGE L 72 R
SROFFHEEME RMRICBWTR (L7,

4) BHFEOBEMICEE, EME, SIRMA L LIS AT L 7225, #O{E TEI2EMREN &
D LEEERICBWTRER - 72,

FOE LERZEHMOFEEH

AIEIZBWT, $ESH (THV VB L0 F=Y) LB 2 ihiEs 22 €



W SB OARIE N % b U EE L B () 437

STEN/EML, SHBICHNL T, EEFABLUBMESEANEFHLBEL, FRSA & HE
T3 LERC, EBRORRIENSF 2 KD, BRIGHo% L OBEASEICO W TRET 2R 72,

AETIE, KEHR I XFITHICOWTRBRNERIRET2MZ 5 & & bic, METHENL
TR L 2@ ICEATREADET Y > HERICOWT, REEBRZ2TL -7,

5.1 ¥ URKREE

51.1 BUENRTY LR

FERMEHITRTI XFIHOWMBRETH ), BRIHMICBE) - 72 2 E REMERE
EH 2R THRBERL, ¥E 3.5X13.0cm, & 53~105cm DK@ 2 22 (K#MHL 72, =
n5ic7nT, BITFBLCTRYBERBRZ T2\ BV~ Lid 2N £0 100 kg/cm?, 10 kg/
cm?), YU 7B E B L UYKEERE G 2Kdizh, o EA PHELERIC LY

%51 2 B E M oK H

Fo E G , RW
i H (10°kg/cm?) “ (mm)
Av. 112.6 9.1 0.70 1.5
Max. 143.8 12.3 0.84 3.5
Min. 74.8 7.6 0.59 0.8

) E: v 7RE G:YUMMERE, » LE, RW ! FHTERE,

¢
] - P/zt‘—zo——lp/z
=t (1) C ' | =1
o » / =
o [T +aSSie -/—\ '
L o ?_'.\_// —_——— SG :}
@ s !E' T p/zt—zo—-lp/z Wl 4
] - (2
Hos ([tum_] 1+ ) 7 D Z
] ™ }1 { >=
woo [MET ¥ [=50,60,80 (cm)

Gauge Length 3 (mm) H5.2 RBEOTKE L rRRNE

W77 74 KR, @74 ZHE,
BIS.1 A by Ay — o RATALE S.G.:AbiAor—sn e
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#£5.112RT,

Wiz, B W BT 580, EWREM» LWE 3.5X6.2cm DL D% 14T O
L, X7V HBRAUEHORBE L Lz, B5.112RT LI, FRBREKOREHRNE
WE EOKMIHMIE S SicB T, Y—PEImmHR—r—xX—2 - 2} 45—y (G
BEMK-3-A1-1D) %2, HFHCOESEMMEFME L BECEATEICE LB LA, 2%
7, 52(1)IRFRT&9% 77y V74 XFEEMGICLY), r—UBAE2EENB L
SIRfl & L TENEFNERDNRT VY HEREL 2. Kiz, BR (2) 27T &) cilBk %
90 EREILTY—BEIME YIRS L5 L5, v P74 AHEERNET, HEw
FEDHMITFEE ZNDORT Y Y HHBICL > TR 2BECEAFRANEZBETL L2
I, BIEBONLRTY D HICEZFRAELE ORELITE >z, ZOK, 20 IMRICEL
T 50, 60, 80cm & L724% WENLMEAMERE 20 cm OXFR 2 SHESKMAFL L, BHLN
YL TRT100kg/ecm2E ¢ & L7z,

5.1.2 % df #

BB D RBA T 1%, 18 Ml 2 BEEM ¥ Z OBV EICFETICHEIL, S > & 20~22
DWW (LA ) B 0.3X3.5em) 28T 5 & & LI, VEREER- &) nMEEH+8
BEarbtoe—nttelize TNLOWERZHWT, 3EEOMEBICHL 2N FL 64K 5 184
DOFNE 3 cm, MV 6 cm ) 19 BEREMEM 2 RESREERIC L VERL 225 EHE
12 10kg/cm? s L T 48 RRfHIERE L 72, 3 BIERD BT NIKIC 31T 2 B R, L EIRE ¢ (=
0.3cm) & DBRIZ, BIERKR R;=200¢ (60cm), 150 ¢ (45cm), 100 ¢ (30cm) TH 5,
FERRIC, BAMITFE— 2> 0 1/2 2% 28MLICBWT, I X7 2BREMOERIM 27
A=Y 34> L (EME80kg/cm?), /72, RBATRNEZEY 15cm & —ElzL 72,
IH RBEEROFMICOVTL, WEZSRINL YV, RBREOBE £ 5.2 ITRTH,
WL SERDEHHETH Y, £ N—TOMIT Y > TREOFEHINTEL LD LIl
ThHb,

®2 R B kK o # K

b h E. Er G u RW

No. (cm) (cm) (10°kg/cm?) per pm T (%) (mm)

60T 2.997  5.627 109.7 9.4 8.4 0.44 0.039 0.64 11.3 1.0
60C 2.988  5.632 107.8 10.8 8.8 0.48 0.049 0.66 11.2 1.5
45T 2.999  5.660 110.1 12.0 9.5 0.43 0.049 0.71 11.3 1.3
45C 3.000 5.660 110.3 11.8 9.4 0.47 0.050 0.75 11.9 1.7
30T 2.999  5.633 113.2 9.8 8.9 0.47 0.041 0.70 12.0 1.2
30C 3.001 5.633 113.5 10.5 8.6 0.43 0.041 0.68 11.8 1.1

W) T:53E%, C:EME, b MHIB h ey, B #B#ESFADYY 758, Er BB HRNY 7
B, G YWHBES, u KTV, 7 HE, « ZKE, RW  EHEHIE,
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TAvH—=T 34y Mg, GAMUEOBESME BVCRS5.3 IR &5 cMEEmEL,
MIERARSE L OBERR 2 T4 - 2. AIERBRTIR, £RBEKE LI10H 150 kg/cm?*D L~
NETH5R, EHANOMELNZ, WE 20kg BICRBICRL 72 &6 L, BEE R RO
THEICHEAML 2RE L AHEOKE 3mm D
Byr—oic k), EEAFME (94) BLUHE -

HHIME 115) 2REL 2,

BRABRTIE, SHE6KICOERETH
#5RE, EMUNOMESRGTHEIRL 125, &
B LUEONEIIMERBR L AL L, HE
25 kg iz, BHRMOEM L BV THRIZHEE
T2 TRER T 7, BWHARBKT IR, & "~
H S A iR ) FERE B G EB o> &, Wil 3X3 cm, B '
E¥6cm OBREMERBR 2 BIL, 8mm K&
DEY—T (FrRBETEM S108T11) 25
B R 4 Wi BEfT L Tl > SR Er%
Ked72, TN LIETTIZER 5.2 1R L Th 2 75,
FHHORTVH pniz oW CTidHEE EEIC &
NKehtz, £, BE > b o — ML HIE 3.5
cm, v 1.8~2.3cm DN E L LD
THEH, A3 MO 4L T ohRE
PRERMCHIEL, BEMOBEL L,

5.2 BRBIUEE

5.2.1 BITEOHE7Y LR

Ly P74 AMEFHFICLVREL HIFESHE H-H) &, 2hoR7 Y ERick
S THELEEICERFMNESA (V-V) 2FHRICH5.4.1~5.4.3 127 T, MO,
BRHEROHITEN 4 HES MEWPROBESIZELPZVOIZEN) BT 5EH
Bz, 779 P74 XRMEZBTRDLREZENORT YV HE2RL T LN MMICESTED
FHETHS, ARICALNE LB, MIFENXT VORI -> TE L 2licEAS
MOEMEL TFUELRIRV—BERL, BHITFESBIE L2 20ET Y HIRIC L 28
WICEABMDESHIRERE N 72, 779 P74 XHEEBICLYRDEET Y/
ZonTE, Y—VIfTHAZESEME LTLERUE LT, MoEREIZDLNLL 12,

(unit: em) ﬁ P

F5.3 B#iHoRK®kE & UCRBRA®



FEECERFRRERFARERE F478 $25

No.7 span=80cm Pz0~140kg |

H v

4

v’ H:
1

3 i L 'l 1
-600 400 -200 0 200 400 600(x10*)

(45.4.1 ERES
H-H  @#RmanmilE, V-V @liiFEict-> T8
L EEEATAE, O BMEERNTAEM,

No.10 span=50cm P=z0~300kg

v

1 ] H'

() 1 L ]
-600 -400 -200 0 200 400 600(x10%)

[5.4.2 KAESE
H-H' @#5A0MiFE, V-V iifEic k-t
EL#gEEATAE, O RRHEROTAEME.
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No.13 span=60cm P=0~200kg
H v

v’ H’
]

1 1 1 1 [
-600 400 -200 0 200 400 600 (x10*)

(5.4.3 FEAEDH
H-H @ FmomiyE, V-V liFEics-T%
EL#gEARRE, O RRHERDTREE.

522 & gh #

BHERBRIC BT BB OV TOMRE, £5.3107T, BPOEFHEMI, F4ER
By e icWkiic L 2B EMZC, EREFN 4.1) ~14.3) X»5KRD,

7, BEIBEICOVWTRWERICL 2EHENOERZITHHE T -6, THERDFH
BhLE 2 H T, FHEEMICHNT 2RUEMDLE S, dp, SDMRICFHHEIZOWTA
3¢, R.=60cm Ti11.06(C.V.5.1%), 0.98 (1F9.2%), 1.01 (R 5.6%), R.=45cm T
1.08 (C.V.2.8%), 1.00 (R 3.9%), 1.04 (M 4.1%), R,=30cm Tix1.19(C.V.4.6 %),
1.06 (R5.5%), 1.13 (F15.9%) ¥%H, R=60L1r45cm Ti3 0.98~1.08 LIiZIZR\
—HEHHRLNDELDND, R;=30cm oW Tl 1.06~1.19 /R L, ERESHHEZ R LA

®5.3 W % R B # X

n # ® & 2 % # f& @ /O
No. O dcp Oy an e &y _¢_$y_A§ 9 3_’11
(10-%cm/20kg) (10-%cm/20kg) Oan Scp S

60TC 47.9 8.96 66.0 50.3 8.76 65.9 1.06 0.98 1.01
45TC 41.3 7.80 48.8 44.5 7.81 50.5 1.08 1.00 1.04
30TC 4.1 6.37 32.5 40.6 6.79 37.0 1.19 1.06 1.13

E) O MEREHMNELN, oo BHMXMOEL, & RREPROKFEMN THY, “Thb 6&KNFE
¥, (kd, ERDO0TC NEIET oy (66.0) >0y (66.9) ISHL &n/w=1.01L % >T\W3%, Zh
IFR TiEE W)
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o "C
60T2 N p.-200t
WU
C' 0 + T'
1000 -500 0 500 (x10°)

HES,)

60T2(R=200t)

(5.5 #MEHADEREN
(C-C: EMEE, T-T :51%%, w¥ni P=20kg
#12160kg ¥ T. FHAINOMR—O—It P=160kg it

45T1(R=150t)

30C2(R=100t)

5 T

Cl urrTr c T crvul T 1 T
/
* () ‘/' .
) g0 ] o \'o
RE N\
4 -/ \r, ov‘/ \\c 5
TN W
U DU W B N T T N | | . | | S S I - . O]
-500 0 500  -500 0 500  -500 0

(5.5 EEH)

STWBH, ZTHNIZOWTIZHL P TlE v,
Kz, ER AN B N5.5BLU5.6 I0RT.cNLERENkgBICKEANELE
BTHATZLDTHY, 160kg  COMBERNS A % FEITRL 72, ®E, C-COMaHIE

HETY,

(5.6 FZFHEANDEMES

T-THEEERFESEMEICL2IDTH Y, MIOK (—O—) IZFE 160 kg RNERE

SEIT AHEESETH L, SFERICHOVTE, WTNLFEESSBINZW, F5.50
ERE NS EEIGIL, LR ) BEY RN (VIS - TORBIRR I 5 Em)
PRTEITHEA, HESHLIZZ KL B, BEREFRIZERTHBICL > THH
IEBVE N85, (5.6 CBHERYEEE 60, 45, 30 cm DMAIZR L 72 EHEESHIZ DV T,
FER, TNOBERICBYTLERNSR L HESH EITTREFL—HEFRLL, $72,
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WENLRRTHOMER CEORENBES A LN LA, I IULRIECHE S L7 M5
Bl LRV HMROEOTHD, £72, 31, EREROESMIT, WMEHE0ESH
LR, EEICLOREETRL T3,

INLNEREEAVT, BEXREFEMBOFEEH & EOBKES, & K12 R EIE
¥X5.7I0FTH, WFNLHE 160kg O K ADENELERTREAZLNOTH), 5IHEY
(T-T"), E#R (C-C) ok RBIRL 72, RFOBETRL 72 thigiz, BHEioF
G HaA & — M ROBERD Z N TED L 2 BRSNS TH 3, EBORBRIKIC BV T,
XU R RT Y S RBH L ERLSBILETHY), SO EERT DL HITER
ENLEL L ROLIEH A L BRIGSH &1L, T BTEERELTEwEEbNS,
30C2(R=100t)

60T2(R=200t) 45T (R=150¢)

T T T 1 7 L] L T L} LANBLI L] T L) LI T LU B A B

CA. \T ] T
/8N / N
// by \\
/ \ \ \
/ \ \ / \
| L | !
\ I 4\
\\ _ / \ /I N\
\ f / N %
\ i 7/
\ / N 7
c[/Fr /r'( unit: kg/crln?) c T o
-3 0 3 -4 0 4 -5 0 5

[5.7 £RSnLPEEAFE —O—) LBHIENSH (—)
(C-C: EMER, T-T :35I1%E, wFhi P=160kg B¥,)

®5.4 B B R B HF R

No. W ff?}:i?fﬁ @ By o/ @
60T 950 886 1.07
60C 757 797 0.97
45T 938 900 1.06
45C 887 918 0.96
30T 937 955 0.98
30C 848 941 0.90

)

wind 3R FHIE,
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Wiz, BEEBRER L KRS 4187, RPoEiicBT 8Bz T & 3ENTEY
ETHY, THEIEY, CHEJVOMEEGICL 2 LNTHE, 372, &3BOEL Y 7
FREANUTFEL (LD EH) RS L TH b, BHMOBEIZ OV TIE, BTEFEBERNI WK
BROE~2AV FT—2brbBKMITE— 2>t 2K, IV BERICLE-T A.8) R bH
Bl

FiZALNE EBY, HHEE HIC5ERNOWMDAEHER L FE-TEY, BEHM O
BBl TA3 L, T 1AEERC-T ALK 2. 23, 2oORkEEs$~T3|
RRRMIC L 2T TH Y, EREHICERT 2 RBENBI TCoMiMkic BAHHEOSM
BEIBRETH -2 2HEBbN s, 53R BT 2 2R OBKAMEIR R, =60, 45, 30 cm O
MEiz 21, 32, 45 kg/cm? LA E I N, AMITEN>Y F7 v 79 BBENT V2 I XF F0HER
ﬁ@m%ﬁﬁ&lmkyaﬁ;Ob#&o&wmﬁfxat:t#e%,¥ﬁﬁﬁmiaﬁﬁm
KNZ LB ENS, RBEEHDT b MBI IR VY, SRR, R L e
BRs & 25 AI1013, FEIEMERBOWMBILH (WHE) 2 BRI E2ETERT T8
BTREHMES, Sczn 2832 L 5 CERTA5RB CRWAILE L3720 THH
I EEZLND,

BEETIC, HIFROMIMIHE ) BERBLZ ZORBEICONTAS L, HERMICBWT
ETENKED - 25 REMNDEHT R,=200¢, 150 ¢, 100 ¢ DIEIZ 1.07, 1.06, 0.98 L %N,
RTENSHEEM (RIL < 1.06, 0.95, 0.59) & 0 L8165 CiB0h LERMAE R 22, O
REWNITOVTR, E2WHSTHETETHL (BB,

53 B 3]

JEHERE 2 XF T M b 2 EHIM %, RTERRE, BEZ R T IMMIENL (Ri=200¢
150 ¢, 100 ¢), EHHEERMEICREAET 2 ESH 2 P OICERBRI 22 72, 72, BIE TN
7z, MEWHATOBMEREEIC L 2EHICEAFTAE~NDOKT Y > HIRICOWORITER
¥ o705 BRIZUTOLSEHE NS,

1) MEVHBDOMITFECHEL T, FOXET VYV HICRE - BOM#ICEAFTRNE
DREFHR I NI,

2) WTNOMBICEWTY, LMENLESFLHAEESAF LI, IITERE L —BER
L7z, %72, THhoDERED LKDZERIGH ML, BRIEHSHE L I1T—8L 72,

3) KHMEAND, BEEE LI, FERIOBEEHD O KO FTEEM LITT—BL 7295,
R:=100 ¢ i2 BV TEBEH G HEIE 2 % LE 2 71 21572,

4)  EHEROBIMICAHE 5 BB, FIC3IRE B W CHIENSEREMM L 0 L8
LR PTH D E L HIT, FHMEE LBEIITEREN ISR % FE - 72,
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FOW SHEMBMiHOMEL WD

FETE, BESEHOT ATy BLUT Fovicitl, 4EEDBE(R,=200¢,
150 ¢, 100¢, 80 ) PV TS RITTHEBEEE LA, W HNREBICIZH#Y beny s
PRV,

6.1 HHEIUBREE

MERMEHE, BEKRETERFTERIEREDT A/ VBLUL FeV28HMTHY,
REOHKDLIZFL VL DERIL 72, ZhEk T, 5 40KIOWTHIE 3.5X18.0cm, &
X 120 cm D BMUCH L, 22 100cm D7 Ty P74 X REFFEES X CHITREIERER
PH - Ty TR E %, £72, IR) WHERBRIC & ) WKIEREG 2 Kb, ZDOKD
BV~ FNFN o=T5kg/cm?, r=6kg/cm?¥ L7z, Bz v >y 7REIC LY, 481

m6.1 X B K o # K

No b h E G ’ u RW
) (cm) (cm) (10°kg/cm?) “ (%) (mm)
60TC Av. 3.006 5.760 115.5 7.0 0.42 13.4 2.7
Max. 3.010 5.818 149.3 8.0 0.49 14.3 4.0

Min. 3.003 5.718 95.4 6.3 0.39 12.6 1.2

45TC Av. 3.005 5.842 115.2 7.8 0.44 14.1 2.5
Max. 3.007 5.887 155.1 10.8 0.48 14.6 4.2

Min. 3.002 5.775 92.5 6.5 0.40 12.9 1.0

30TC Av. 3.009 5.844 115.5 7.1 0.43 14.0 2.3
Max. 3.012 5.892 153.9 8.3 0.49 14.8 3.8

Min. 3.008 5.772 93.2 6.2 0.40 12.8 1.0

24TC Av. 3.014 5.792 115.1 7.5 0.44 14.0 2.2
Max. 3.067 5.852 143.6 11.7 0.50 14.5 4.0

Min. 2.985 5.665 93.3 6.0 0.38 13.3 1.1

E) b B ke, ELXY7EE G WNERE, » 0 WE, « ] 8KE, RW . FHTEE,

I~ 690 | 310— 351
“ Straight T
N Curved portion por t?on o
©
Y Control l
< 1000 >
1200 ~l(mm)

(6.1 JAS 208812 & NEARBMHOARM ) Kk
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Y TN—T DX JRBOFEMEL S U Z0EEIIZFEL L b L)1, 104K T o4 &l
BN —TIcHB LTz, TNLNMEREK6.1IIRT A, RPD~HEE b, hidtkik§ 2 BT
OWETETH S,

KT, 2o 0EDFEREZX 6.1 2R T & ) icaBL, BEHlRBRE P ROE#MERICH
5% (X¥ Curved portion), ##izZ DEMHOWN (Z L TR, ifE—A> D 1/2%
T BEAL) 1274 A~ ad > T BEREH (HF Straight portion) L UMEEZ >
Fe— Ui BRI 72, ERIEICEV ROV T, IR E TERBRICFDORWEICFEITIC
S8 T 20~22 MOME 0.3X3.5cm Ntk Eif, 2D bREDL W19 E AW
T, 4diERIC L FNFN 104K, 31 40 KNHIE 3cm, H-ev2495.8 cm ) 19 EHERE B
PEML 72 BB ICIIRERIREERN 2 BV, EREY Tkg/cm? & L T8 BRIEML 72 £ 7,
6.1icxbsrBh, ERMIBHEANM L@BEFRICHE->T (v FeyFil) B
b, F@EIY P u— ISR ERICEE > T (VA Fey Fi2) Ronzd, FR
BRicBIT5BE2Y bo—LHMoOMENOKE XL, INFTEIIRLY), BHARKOMEIC
+AEHT 2 kEE4ETELNTHS, T2, FRBRTHVGLNL 4TI, BHIAZRD
HiREER GBRT I FE t L0BEY, ZHZFH R.=100¢, 150¢, 100¢, 80¢ (R.=60,
45, 30, 2dcm) DLANHTH 5,

B 2 P REHRMOTRIC 7 4 > A —2 a4 > bL72%(ESEE 50 kg/cm?, BB =
NETEEER o = K> F CH 1000 /), 1:BMLU EOEBELM* BT, RREHHENT 2
24 P ERRAVERERE L L ICHERE 2174 - 72, BIERBRTIZ 0K RBEEIzHL, ¥
150 kg/cm? DIt L~ v THEME, SEEMAOME 2 M2, HE 20 kg 41C 160 kg F THEK
RROKEEN, BHXEEMS L UORHESMEMZAEL 72, BESEIX £ 20 1/100, 1/
1000, 1/100 mm T& %,

BERBR T, 4BERE 10K D2 EET oL EHEE, SERROMERETHIEL 205,
BHMER I N—7DFHY > SREFIITEL LD LY icaBL 7z, iz, BIRMEBKIC
DnTi}, MEARORNLFREABICAREZEET LI LICL VHEABLMHEL 1207, EH
RRBREKTIIINZERL 2. EMORIEIIAIMERBR L FfE L, WE 25 kg HICHIBICES £
TRIEL 25, BHMXMEMOSIIHFRELBZ 53 TE L, ZnbLRABKL LURBRS
BEOHEMILIELZSREIN

Wiz, BE2> P o—AHOBMITEERREZIT L -2, BRNZL (MENKE XLE
B ENICERTENTHY), 72, BIFE— 2> EYyEHMAOHMITFE— 2> FRICHE
P ahREhfEAR (229> W0cm) I NEEL, N2 EEMDOBEL L.

6.2 BRBIUE®E

4 EEST A0 RO MIERBFER 2K 6.2 1R, 2N bRPOEZFEEMIT, HMITEMICY

Wiick 2B EMZTENEFNR 4.1) ~(4.3) KL VKD,
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;6.2 M % K B & R

wE ®H & 2 %£ W & @ /W
No. O dcp S O ap &e 'y O a & &
(10~%cm/20kg) (10-%cm/20kg) Oas Scp S
60TC Av. 42.1 7.81 58.4 46.7 8.26 59.5 1.11 1.06 1.02

Max. 50.2 9.36 69.4 57.0 10.40 72.5 1.15 1.14 1.05
Min. 32.1 5.89 44.6 36.8 6.44 45.8 1.06 0.99 0.99
45TC  Av. 36.0 6.72 42.7 40.9 7.21 43.6 1.14 1.07 1.03
Max. 42.7 7.9 50.7 47.0 8.68 50.8 1.24 1.28 1:14
Min. 26.7 4.97 31.8 33.2 5.37 36.3 1.01 0.91 0.91
30TC  Av. 31.1 5.72 29.8 38.9 6.76 33.9 1.26 1.19 1.15
Max. 37.0 6.82 35.4 43.7 8.11 39.1 1.44 1.40 1.30
Min. 23.4 4.31 22.4 32.7 5.38 28.1 1.05 0.92 0.98
24TC  Av. 28.7 5.44 24.2 39.7 6.90 30.5 1.39 1.26 1.26
Max. 36.6 6.98 30.8 48.3 9.29 36.4 1.51 1.47 1.33
Min. 23.3 4.48 19.4 33.5 5.53 25.6 1.28 1.04 1.18

E) 6 WEAMOEM, oo BHRMEOERM, & KBEPROKFELL

72, BEMMEZINE TR, A2 FT—20ZbIRETIHERICL 2ERE
DERLITHLET O, RBREROFHEMEZH T,

HEEMICNT 2EMEMDIL, e, dep, GDIRIZFEET, R,=200¢ (60 cm) Tl
L11(E# % C. V.2.3%), 1.06([E4.5%), 1.02(FE 2.0 %), R;=150 (45 cm) T 1.14([d
5.7%), 1.07(F8.9%), 1.03(56.0%), R, =100¢(30cm)Tix1.26(1&9.2%), 1.19(]
12.3%), 1.15(A 7.5%), R,=80¢(24cm) T1.39(F5.1%), 1.26 ([ 10.0 %), 1.26 ([
3.8%) X% -7, R;=200¢ (60cm) 3 L1150 ¢ (45¢cm) 122V Tid, ERMEEFHEEIZL
BHR (—BLTWwa, R=100¢ (30 cm) i27% % L ERAUEAEH A% £ FH T 15~26 % E
mED, R=80t24cm)iC%B L ELICZNDEWIIKRELS LT, FFET26~39 %iTEEE
FEBEREB/LY, ZREDWTRALPTIRL W,

Kiz, BBRBERLFKR6.3 07T, RPOBMMOMEIX, ZnF CRMSH) REHFIC
&N (4.8) RTBWT N=Poax, M=Muax, y=—h/2ELTEZ LN,

R:=200¢, 150 t HRBAKICDOWTUE, AKEWEIEL 72 14K % k& (R,=150¢ No. 45
Cl1EHL), # 0B T CRBREOTIRABEN I L 28ITHETH ), R:=200¢t 28T 5
FOFEEE S L OBEMICNT 2 HBAED FH), EHEE T 677 kg/cm?, 1.097, F1%RET
774 kg/cm?, 1.177, R;=150 ¢t TRIL ¢ 729 kg/cm?, 1.192, 788 kg/cm?, 1.162 7%, \»
FTNLFFICENMEEZ TR L2, R;=200 ¢t iIcDoWTi 2 g TR, FHRES L SBEMICH
THHEBEE LIC, SIRMNFEMHE S EBl- 225 R,=150 ¢t i2 DWW T, FHMEMETIZTI%
RApEHEE L LR -2 00, SICHBETIIFEHTIRIILSIRErEREELZ TR -2, &
ZOWTIESIRBDEE 2 > F o — M OMED, FHT 686 kg/cm? & Ml K L &b -
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®6.3 B | R B OB OR

No. o Pray M A. o s o/
i (kg) {cm) (kg/cm?) c/ %
60C Av. 596 17.40 677 622 1.097
Max. 655 17.98 723 736 1.248
Min. 492 17.13 565 571 0.957
60T Av. 929 12.58 774 656 1.177
Max. 1193 13.35 959 758 1.358
Min, 620 12.04 555 582 0.945
45C Av. 653 17.36 729 615 1.192
Max. 696 18.46 765 674 1.385
Min. 574 16.89 652 530 1.090
45T Av. 912 13.30 788 686 1.162
Max. 1063 13.86 940 820 1.428
Min. 614 12.74 557 572 0.943
30C Av. 486 16.59 537 651 0.859
Max. 562 16.93 637 869 1.105
Min. 446 16.17 467 504 0.538
30T Av. 699 13.88 639 637 1.038
Max. 1004 14.41 885 862 1.618
Min. 387 13.33 373 547 0.673
24C Av. 457 16.29 515 632 0.820
Max. 562 16.49 633 738 0.896
Min. 400 16.01 451 504 0.721
24T Av. 654 13.85 605 649 0.932
Max. 998 14.37 881 707 1.280
Min. 550 12.99 530 573 0.751

) Prax i BAWE, M A BHERNOET— A2 T—L4, o BHMOME, o BEMOBE,

RZEELERY DL LNDEBbND, 72, FROKEYMEIEE £ U 2 EHETREBRE (45
ClizowTid, HERIBORNL P KA ARICEIVBEL h-2dic, BF5 (HE
BEORNLFRIZBIT2MBEENSSIC L -2 D T3 vt Bbn b,

R.;=100 ¢, 80 ¢ DRABIKIZOW T, FHHRES L EEMICSNY 2 KBENFEHIL, R.=
100 ¢ DIEMER T 537 kg/cm?, 0.859, BI3RAYT 639 kg/cm?, 1.038 & % 0, BI3RAY CI{ERIL
BOLNL VLI THEY, EHETIIRE, WBMEE L IERIZDLNE, X512 R,=80
iz b, EMET515kg/cm?, 0.820 L{ERATKE {2 & & LIZBBEICE VT 605
kg/cm?, 0.932 L{ERA R b7z, F 72, HEETE TR, R,=100 t DFIRMABRKICH T
54k 34k, R,=80t DEIRMRBRKICE W T 5&m 24kic, $EEHICRET 2 L Bbh 2
RBEANEHR TOBMICEAHTMNOE L WHRRBEIE I E L7120, s RBREDFIRMICE W
Tix, BFIC L 35IRBEBERIVWThL 2 BH LN L -2, TS DRI OWTIE,
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RIS L AKENKEHOBEE L 2R ETH A REELEL SN0 ES, Z02#liEIZON
TRAKENMIEN 2 REL TA 2 & (WHEHIIFHEAY» L BlRBOES(R7.10C,D )
3 TH—BICEARTH), BAL LRECHDS L TEMBPRTEY L% 5), FHT R=100
t Tlt =30 kg/cm?, R;=80 t T r=29kg/cm?X % ), PR+ B EHFSTIIIh L ) V&
WEAE X T B, ZHISHL, B&AT - 72 JIS I & B RS IRRR & 0 E L R ORE]
AR Y, BHMIC ov=3 M/2 AR I L )V KDL BKERENE ov 2 B L TAH B L, oviZTH
®E L ITEHT, HEOBEIRRED 80 %1 BTN, FEEHICEET 5 (R
257 BETHL LHNL, 2, Ihb 2HEICOVWTL, 20FHBERES L EE
Michtd 2 B s 4 i, FIRMPEMET L Bl 72,

A 518

o)

1.1 —A-

1.0

0.9 =
\A4 o

0.8

0.7 o
(A)

0.6‘L

0 0.002 0004 0006 0008 0010 0012 t/R

E6.2 maEty (¢/R) oitic L7z Bkt o B E s 0 2 il
A EERoAOFELE, O 31IERD20EHE, O E#E, 515k
R ) I
(A) WILSON £=[1—2000 (¢/R)%], ® HUDSON k'=[1—15 (¢/R)]
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ko, AREBRICBWTIZERBEETIZ 4 hERE ISR ESE 4 LAY, BE
MicAd 2 BfEIc DWW T HEIR L 72 R, =150 ¢ CE#)IT 3 %) %< 3SMFEICE VT, 5K
RAEMR % LESHREB. Thb DR %, WiLson®, HUDsoN'HHRER & & LITRL
nHR6.2 Thd, kB, BA4EOERIIOWTIE, ARBRICBTsa> - HokE
BICHBL CTENHV/NBE, BEIY o AMELTHy Fr 7RI H B E LR
bNDEZDT, ZZTREABOERZEMT LI 3L hr o2, M, AEZPEHERIZOW
TNA, DEHBIREICOVWTHDENFEAETHY), OMH»EMHER &SR Sb 2P
Thb, RIRENB LI, WTFRLHITH WILsoN DIRER £ ER-TH D, Bk &
¢ R;=200¢, 150 ¢ » 2 fERIZ DWW T, EMEE, SIRB L LICEBEERIIES LWL
THoteh, TNIEOVWTRBAETHNZOBNBEEN TV XNKREZIZTETEINSE L
DEOHPE I D, LTIV, 72 R,=100¢, 80 ¢ iz W UK K E 5 - 2 EHEHICR
FL2EAICIE, 2D 2#5RIzOWT HupsoN DRER £’=1—-15(¢/R) * R —HT 5 iR
ar: 358 gV AN

6.3 & ¥
AETIE, BEHEHOT YV vEL 0t Feviticd L, 4BEOMZE R,=200¢
(60cm), 150¢ (45cm), 100¢# (30cm), 80¢ (24 cm) 22T & 104K, &t 40 K&+

REBLC, ZofiTFHERRIC RIZ TR R R, £, ERBEKOm i3 0 REMSIC
oTHEHL.Y, BRIIUTOL ) ICEHEINS,

1) FEEEEMIC OV L, 4ERE DICSIREERI Y, FHT8~19% kR -7z,

2) SIRERBRARODBE I > b o — IS 5 HEBENFEICOWTIE, R,=80t T
BoRBHoLND L5 Th-72h%, Moy 3MEE R,=200 ¢, 150 ¢, 100 ¢ TIHEEIIEDH SN LW
LI THho7z,

3) EHEVRBRAKOBED Y P o—UMICNTY B BEDEEITIE, R,=200¢, 150 £ 0 2
Iz B W TERIZEZD SN LWL ) Th-727% R=100 ¢, 80 £ i2 B\ TUHKEAEEH b 1,
Z 7 2 fiEIz oW T2 HupsoN DRENR £=1—15(¢/R) IIi2IT T 2RI BLNL,

BTHE LEEBHHOE L TN

ES5EIIBWT, RBRENBGOMEBEE R L7 I +E t oBES*, R;=200¢(60cm), 150
t (45cm), 100 ¢ (30 cm) TH % 3 BHERE; 18 {Kic DWW THRET# N2 724%, AETIE, WILSON
AP ¢ HupsoN RN BWTERDKEW R,=200¢ * R,=80¢ (24cm) NRBE2FICE
81Kk, EH16kEBmMT A2 Lick ), AFHT 4 M3 M ERDLER I X+ 7 BllIMficNL, 20
it F i Bt 3 BRI DWW TERIRET 2 2 72,
7.1 HEBIUEBRAE
FrizizBiL 72 16 RDRBARICHER L 28 3 XF- T HRIRTH 5 5%, ZRBRICB W T



EHBEEMOLEIE S L L ICHEE L ® (kH) 451

3, BICRBRICRET 5 Z ik Leh oz Btz T b b2 ) TETES 1.75cm, 18
130or15cm, EX54or70cm Dy N 44, HE 1.6cm, 17cm, EX2 80~0cm Ny 7 16
BMERBL, TOMRICIGLE TR/ 50cm F 7213 60 cm o REBRTE H R Tl TR R
#iT%, Y 7REE £, 72, IR BIMERRIC L ) WKIEERE G 2Rk 2h BV
T ENFI100kg/cm?, 10 kg/cm? & L 72,

BIER B T 1%, B HMEICHEA - TS L 2O 2 IREMIGHESH 2 BV CHREg#E
AL, 30K 2 BB LERL 2. 20 ) BHBRBOILWIEBEM» 5, L YREDDL VLD
16 k% BA THRBREPRNBWMIICH LML L, B OBEM 2 RICEMRERIC7 4 >4
—Va{ Y FyrERMELL. INLEHMBICAVIMOMEESERT.LICRTY, wind
EXHMICHE-7 2WAEBEELZ2LDICHOWT, ZHL 2BOFEEMETRELTHY, &
fiE e bicEmE (C) L5IRE (T) oFHiif v 7EEMUTE L L5 k) ieaiL 72,
COBHEBICAVBHICOWTIZ, T F TR, £ DRWEICTFATICAE L T 22 O (1
LAY ME 0.3X3.5cm) 2L, ZHD22HER- LBEMOR) 2BE2 > bo—ite
L72e 22 MDWERD 5 bREDD L 19 MR E T, Bk 2 MEOME (R, =200 ¢,

Rl B B 8 o o £ H

No. b h E G ’ u RW
(cm) (cm) (10°kg/cm?) “ (%) (mm)

60C1 3.000 5.755 155.6 13.0 0.78 11.2 1.6
60C2 3.000 5.757 140.1 12.6 0.73 12.1 1.6
60C3 3.000 5.725 100.5 10.6 0.68 12.3 1.1
60C4 3.000 5.743 94.7 10.5 0.68 12.4 1.1
Av. 3.000 5.745 122.7 11.7 0.72 12.0 1.4
60T1 3.000 5.745 161.3 14.2 0.77 12.3 1.5
60T2 3.000 5.733 125.4 10.7 0.68 12.4 0.8
60T3 3.000 5.750 116.4 10.4 0.66 12.2 0.8
60T4 3.000 5.758 82.1 10.7 0.67 12.9 1.2
Av. 3.000 5.747 121.3 11.5 0.70 12.5 1.1
24C1 3.000 5.725 160.9 13.5 0.79 11.2 1.9
24C2 3.003 5.738 149.6 13.0 0.76 11.6 1.7
24C3 3.000 5.743 106.8 9.9 0.68 10.9 1.0
24C4 3.000 5.707 94.8 12.1 0.68 11.2 1.1
Av. 3.001 5.728 128.0 12.1 0.73 11.2 1.4
24T1 3.000 5.737 151.0 14.0 0.76 12.2 1.6
24T2 3.000 5.752 136.9 12.5 0.74 12.3 1.7
24T3 3.000 5.735 125.4 11.2 0.69 12.6 0.8
24T4 3.000 5.735 101.3 11.9 0.69 12.4 0.8
Av. 3.000 5.740 128.7 12.4 0.72 12.4 1.2

) bR, R, B XY EE, G UNEERE, » 0 WE, « ! FKE, RW | FHERIE,
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®7.2 &£ XA B Kk o K K

No b h E G , 73 RW
) (cm) (cm) (10°kg/cm?) “ (%) (mm)
60TC Av. 2.997 5.696 116.3 10.3 0.68 11.8 1.2
Max. 3.002 5.758 161.3 14.2 0.78 12.9 1.9
Min. 2.963 5.615 82.1 7.6 0.59 10.7 0.8
45TC Av. 2.999 5.660 110.2 9.5 0.73 11.6 1.5
Max. 3.002 5.670 130.1 10.9 0.83 12.2 1.9
] Min. 2.998 5.655 74.8 8.5 0.67 10.8 1.3
30TC Av. 3.000 5.633 113.4 8.8 0.69 11.9 1.1
Max. 3.002 5.645 141.0 9.3 0.76 12.1 1.6
Min. 2.998 5.610 85.3 8.3 0.66 11.6 0.8
24TC Av. 3.000 5.734 128.3 12.3 0.72 11.8 1.3
Max. 3.003 5.752 160.9 14.0 0.79 12.6 1.9
Min. 3.000 5.707 94.8 9.9 0.68 10:9 0.8

) b MR, bMWY, EI X 7R, G WRITEESRE, r ) HE, ] FKE, RW | FHERIE,

(unit: cm)

7.1 B oRRks L UrRBH
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80 ) Iz3t L £ N ZFN 81K, FF 16 kO #HIE 3 cm, ME\s 6 cm 5500 19 FEHRE MM 2 REH
FEHEAERIC L D EB L 720, B5F LR, EMES 10kg/cm? & L T 48 BERIERE L 72, FAE
I, BARMITE— A2 D 1/2 #FF58MICHENT, PREEMIRM L2 7 EEOITITEL
WEBMBN I XTI 2BWMEME 7 4 > =2 34> b5 E kb (ERIE 80 kg/cm?, &
EHla =K FCH1000), RBREPRHAKXELREL 15ecm & L7, BE5ENF— S22 h
LEMZ 72 4 MEREGEH M ROBRENEE L, —$EL TET.2I12F7T,

T4 =T a4y Mg, 1EAMUEOBELM* BT, RIERERS L UCRERBR 17
Toleht, BMERBTIIZINS I6MEORBREKICOWTH 150 kg/cm®DEHL <~ TR 7.1
WRY &) %515, EMEmYEOFMEL N, HE 20 kg BICRRKIORT EEMERIEL 72, £72,
BWREBR T 2 BKICOE, FETO#FIER, EHMNOBERAETHEL 1245, B
REIIRIMESER S FERRE L, #E25kg iz, BHMEMZELN (K4 C-D XHEZEA) # BV T
3R T 5 ETRERT -2, 48, HHELZ2ZO AWMRORBKSL L URBRFES, |
Blic—#&L TR L7z, 72, BBE2 > P 0 — U MIZHIB 3.5cm, M4\ 1.4~3.4 cm O Ry
NELLDTH BN, Ao 2D UBLTLHREBFHELGTHREL, BEMOE
EelL 7

X733 ®W # R B £ R

m i # & 2 £ @ & @ /Q

No. Ox dcp O &’a &cp &’n an M 6_'1(
(10~%cm/20kg) (10~3*cm/20kg) Oan Scp Sy

60C1 30.4 5.7 41.8 35.8 6.0 50.1 1.18 1.05 1.20
60C2 33.8 6.4 46.6 40.6 6.0 57.8 1.20 0.94 1.24
60C3 47.6 8.9 65.6 49.5 7.7 70.2 1.04 0.86 1.07
60C4 49.1 9.1 68.0 51.8 8.7 75.8 1.06 0.95 1.11
60T1 29.1 5.5 40.2 35.6 6.1 50.6 1.22 1.12 1.26
60T2 36.8 6.9 51.3 43.8 9.5 60.3 1.19 1.38 1.18
60T3 40.9 7.7 56.3 41.9 7.2 62.2 1.02 0.94 1.10
60T4 56.7 10.7 78.0 61.4 14.1 86.2 1.08 1.32 1.11
Av. 40.5 7.6 56.0 45.1 8.2 64.2 1.12 1.07 1.16

24C1 20.2 3.8 17.0 26.6 4.8 24.7 1.32 1.26 1.45
24C2 21.9 4.2 18.4 27.8 4.0 26.5 1.27 0.96 1.44
24C3 30.0 5.7 25.3 36.1 5.8 31.2 1.20 1.03 1.23
24C4 34.0 6.4 28.5 40.6 6.6 39.0 1.20 1.02 1.37
24T1 21.2 4.0 17.9 26.4 3.8 27.4 1.24 0.95 1.53
24T2 23.6 4.5 19.8 29.5 4.1 29.4 1.25 0.92 1.48
24T3 26.0 4.9 21.7 34.9 6.1 34.0 1.34 1.23 1.57
24T4 31.4 6.0 26.3 40.2 6.5 36.9 1.28 1.09 1.40
Av. 26.0 4.9 21.9 32.8 5.2 31.1 1.26 1.06 1.43

) Owp MEAMOELL, o BHREMOBE, & @ REBKAROKEEL,
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7.2 BREIUEE

2 i 16 RO RBER 2 E 7.3 1R Y, EFOLKITELEAL, BIFEGLICWKIC &
DEMEMZT, #RFN 4.1) ~4.3) A bEKDLNE, B, HBORBREKDOEIMRBRKE
RIZDWTRESELSREN v,

Tz, FEIBEICOVTUL, T AV I T—20FicRKET2HERICL 25K BOE
RE2TBMETooic, MEAERDEHEME L - TEMEE L 722,

STHEAMICN T 2 EMEMDIE, s, dep, DM FENEIZDWTAS &, R;=60cm
Tl 1.12(Eenes C. V.6.8%), 1.07(k16.6 %), 1.16(Jd5.7%), R;=24cm T 1.26([F
3.8%), 1.06 (I1111.3%), 1.43 (E6.8%) &%V, ScpZBR{ dup, ICBIL TiZHIEENHE
I v, BLHICERESFTEMELY KE ( LR 255, ZicowTiRWwEn e ZA R
HTH D,

Kic, ZRBRICBWTHZICER S N 2 MEF 6 RKOBBRBRERPR T 4ICTRT, &
OB OEERR, ) BREEFICLY @4.8) RTHEL LN,

Frz, (4.8) R x i3, W BOBRFEE LIETH, KEORRKTE L #iRoEFERE

x4 B B R B OB R QO

Prax LA c

No. (k;) A(ch:) o (kg/cm?) % o /o
60C1 844 18.39 1016 1207 0.841
60C2 799 19.77 1029 1341 0.768
60C3 653 19.83 853 838 1.018
60C4 603 19.51 771 778 0.991

Av. 725 19.38 917 1041 0.905
60T1 1598 11.38 1229 1239 0.992
60T2 1256 11.77 1001 860 1.164
60T3 1011 12.44 843 679 1.242
60T4 830 12.08 672 748 0.898

Av. 1174 11.92 936 882 1.074
24C1 982 16.26 ‘ 1106 1315 0.841
24C2 893 16.04 987 949 1.040
24C3 734 16.70 843 909 0.927
24C4 650 16.62 752 910 0.826

Av. 815 16.41 922 1021 0.909
24T1 1200 13.24 1109 1256 0.883
24T2 770 14.04 748 892 0.839
24T3 995 13.44 933 845 1.104
24T4 800 13.58 757 913 0.830

Av. 941 13.58 887 977 0.914

&) C:EME, T 5IRY, P  MAWE, M A BEREOE— X2} T—L4, o BHIMORE, o,
BEM DS,
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TEDLND LN THBH, RAEMENBEAICIE, B8 RTRENBLIICHIBOIZ x I
BEGRE T2, BUAIC, T xEZ%IZE D 4 MERIEICFEHETRYEIT x=6.85X1074,
1.17X1073, 2.47X107%, 3.82X103&¢ 7 3,

#FT7.412R0L72 R;=60cm (200¢), 24cm (80¢) DRERBEKIZHOWTIL, B5ERBE 2
DBIRTREIL S SRABENT I & 2 HITHETAH Y, RREHICERT 2 RBIENEER TOMMEIC
BEAREOSHERBIIRD LNk -7z, THIREIRRICBIT 2 EREN ov DR KIED, R=
60, 24 cm NDEBIKIZOWTEFNFILov=25, 52kg/cm? L tE 3 h, KMIT¥ > F 7y 780
ICEBEN TS IXFITNWEIREBEL D L TFICENETH -2 LicLBLNTHA
Yo

R;= 60cm NEBKIC BT 5B OEES L BEMICNT 5 LB(EI, EHEE TFY
917 kg/cm?, 0.905, SI3REICRIL € 936 kg/cm?, 1.074 VT h i +aricmvWi %R 7205,

w75 B B R B ¥ R Q

¥ o8 Froax Minax o s
Yoo o m (kg) (kgem) (g/em®) o /o
60C Av. 679 12744 849 936 0.933
Max. 844 15796 1029 1341 1.184
Min. 540 9158 635 626 0.746
60T Av. 1178 13725 942 883 1.073
Max. 1598 18185 1229 1239 1.242
Min. 830 10026 672 679 0.898
45C Av. 720 12997 887 918 0.958
Max. 837 15903 1085 1005 1.133
Min. 557 9508 651 792 0.822
45T Av. 1094 13444 938 900 1.059
Max. 1450 17270 1204 1241 1.108
Min. 733 9126 637 575 0.971
30C Av. 718 12065 848 941 0.901
Max. 842 14533 1018 1081 1.011
Min. 546 9107 645 735 0.815
30T Av. 1004 13113 937 955 0.980
Max. 1275 16537 1190 1119 1.142
Min. 716 9530 677 827 0.735
24C Av. 815 13338 922 1021 0.909
Max. 982 15967 1106 1315 1.040
Min. 650 10803 752 909 0.826
24T Av. 941 12734 887 977 0.914
Max. 1200 15888 1109 1256 1.104
Min. 770 10811 748 845 0.830

H) Pooyl BATE, Mue BABTE— 2> b, o BHEHOBE, o BEHOBE,
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&5 ERM, FHRES L CSBEMICNT S HBEE LIz, SRR ERE 2 LR, L2
L7Zthts R;=24 cm DREBIKTI3, £DOBE L L HBIEHEME TFH 922 kg/cm?, 0.909,
23R 887 kg/cm?, 0.914 TH 0, BEM I3 2 HBYEIC DV TIRFPREVTERE 2134
Ob$r LR L0, FHBREBTIRINAE TR, SERMIEMRE&FHTL %13
EFE - 720 LI DWTIL, BIBARBEF 2 FH Y > 7 RENE Y - 72 24 T 2 BB D
G (T48 kg/cm?) #f, KE(HBLLLOEBbNE, TN 24 T2RBMKICIE, IR
%7 I FIEROKRE L BYONBHSEEL, JHCLIBEBELL0T, ERELEHL 8K
B LECBEEY R 2. ZOERED, BENICIERENPHMENETZLLLLAD
NEHWINSG,

s o

1.0 == -0——10— 5
0.9 \\\\\ = S o'
0.8 T~ ®
0.7 ™

(A)
0.6
0.5
VA
0 0.002 0.004 0.006 0.008 0.010 0012 t/ R

7.2 #iEE (¢/R) ICHE L 2 EittoBEM IO T 5 HERE
A BN A0TEHE, O 5EREDADFEHE, O EME, 55
R ) FEYE
(A) WILSON £=[1—2000 (¢/R)?], (B HuUDSON k'=[1—-15 (¢/R)],
© £’ =[1-10{¢t/R)]
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Kz, 4 HIEREE 4 RDLER I X+ T BMMO—EL LHEABRER2ZRT.5C, £
BEA O 3 HBED & FEEME % WILsoN, HUDsON BRI & & 12X 7.2 12787
X, AEPEHEHICOWTHA, JHPEIREIZOWTDADEHETH ), OH»EHEE
LB A b EHETH B, FHREMEICOVTIL, R=80t DHBREKELZKRE, wih
L BBERI AR & 1 HIRT LE - 722, BEMISHNT 5 HEE (0 0s) IZBIL T, 5IRETR
R, =100 ¢ T 0.980 & FEH I, 72 R=80¢ TF#0.914 L{EKRHBOLND L HT
kDA, FOMO2HE R,=200¢ 150t TIIEFNEFN1.073, 1.059 TH Y, ERIZEDH LN
Tk I Thotz, ZHISHL, EHEETI4MEBECTLCENTLERIBOHLNE LT
H0, R=200¢ 150¢, 100¢, 80t NHMEIZ 0.933, 0.958, 0.901, 0.909 #/RL 72, LA»L%
b, M7.2ICRoN5EY), ZNEEENERIMERIZ WiLsoN, HUDsoN iz & ) LB 5 A1
BRrTHY, BICHATHO WILSON R EDERIKED -2, 2, TOEHBEIZHITHER
5112, HupsoN ®& 0 L BIcHBROERL» LRAPOHMRTREN 2 ERR £”=1-10(t/R)
2, $N—EIT L) THoT

7.3 B E 9

E5EIcHE T, HEERR LT IHE t oBIf%Es R,=200¢ (60 cm), 150 ¢ (45cm),
100 ¢ (30cm) TH % 3 HiEET I8 KIc DWW TRE # N2 7245, AETI3 WiLsoN, HuUDSON i
RIZBWTEROAEW R;=200¢ & R,=80¢ (24cm) DRABKLZF212& 8 K&t 16 KB
L, 245 4 B 34 R LR 3 X+ 7Bt L ¢, 2o s iz 7 iR I EERD
BET 22 7228, BREBUTOLIICEHING,

1) BHMOFEREREHEICOWTIE, R=80t DRBARZEE, WIFNLIRUITERE
% 1 glgnik kAl - 72,

2) BIREICIL, R;=100 f TF#0.980 & FEH ICED, 72 R, =80 ¢ TF#0.914 & i
HEHLND LS THo2h5, Moo 2 liIER R,=200¢ 150 TREREZOLNLWL I TH
272,

3) EMERICHOWTHESD b N EEEREMERIE, WiLsoN, HupsoN TR & 1) L B 5 2 iciR
2HTH Y, FICHITH WILSON R ENERIKE b » 12, £ 72, T D{EEUGEREIZ, HubsoN K
N LB AR TERR = 1-10{¢t/R) 2, SV—ETHLITH-7

ESW BHMRM B HHEEFLRBE

1973 ERETOAMEE BT HAEIC B VT, SHERMBHERMOBIEEECBIL T, BER
DR (7 3 F) ORFICHT HHEEER LRIRE ¢ L 0BiR%E, R2100¢ & §5 L& 5 R%E
LT\var2, 1961 EHETH IHBETIE R>125¢ & SN T cd, REFENERS, RRIEEN
EHCDERH 5, 19734€ 3 AICHRETEIN2 LN TH B, AETIE, SEENMIRE (¢=10,
15, 20, 25, 30mm)icxtl, REFLEOSEMBHMERH RELREIOREN TS R2100¢
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(T4bb R=100 t ZHE) DRI AICDOWT, F72, BIF L BHEREE X %HRE & HBRIZOW
TEBRIIRET 22 72,

B, FRHRO—ERIT 1985 F 4 AICOERRINZH®), F 1986 44 B, BRHEIC L5~
4=V 20mmE7 I HCBTIHEREE, < 1987F4 8, ERL®IZL B~/ 30mm
EZ i+ cElTMRARELITHON, EEI12A 1 BIZBHITOEERAMEERMONERE
#OHHIE S Nz,

8.1 HehMABEENIRAR DB TISH

BRICH - TEHEBRT 58, SHHRICIIITEN»RET 5, 2 0ITFHEHIZEERD ¥
YIREE LHBEBIPLOERICL - THREN, EXEWIIY, ERBEIEWITY, BIRICR
ETIINIKRELS LD, E, R=100 ¢t BERTHEET 2B, BERICET 2 BNEDERD
HITIET o DA%, MBT %21 CRI—MIRICER T 5 R0 o & RIS % 513,
BRRMITIES] onaxtd RO & 5 ICHEEI NS, B, ZOEEIR, B—MHRKk2 2 TEEICHE-
THITL N2 BRGNS FLICERT 20T LV, WED TR—%K, 2B L
THRALZLDTH D,

o_M_E
}._ =R (8.1)
8.1) RTRENLMITO—HKRLY,
_M i_ Et
qnax_ I X2_2 Ro (8-2)

2L, y i RoPTE» LR, M liTe— 22, T BROME RE— 2>
M, R, RO TENIC BT A MEEE, ¢ RETH Y, 8.2 XPic t/R,=¢t/R=1/100,
F 2R T B ARMREIC BT 5 HIKDOFEE) > 7R ES110X10kg/cm? 2 AT 3 &, Bkl
FIEIHEFH T onax=550kg/cm? L REEN D, 22T, AMOFEHWERESE 6.2, 0.=
ecE=0.0037 E I & NH#EEL TH B &%, 6.=40Tkg/cm2 & 70 1), B ERFORBIE onax=
550 kg/cm?id, ZOHEME 6.=407kg/cm?*% KX < LR Z bz 3, #1ilk, BHRE» S L
BUERRDIGIRDEME ORI ICE L, 2oRetcEL (REM»B2-NL2RTH S,
BE, 20 R=100 ¢ ¥ TITHERES N2 ESEMERM OBIMBRNE T 3 2k, 47
EE->TRWIIY, HRLEMBBBIUZDLNE, ZOZ L3, bHE22O-HEENE
NEEFNICBNT, WTFNRLAMEZUMA L 2B LED SN WHBIBRERNTERT 3, &
WKL BHLPICFETLLNEBbNS,
8.2 #E&IURBEEK

8.2.1 EFRAMH

AR, B ERERNBERFHEREDT A/ =B LU F=ov JAS204 T H
D, BRZZTIREDOLVHDEFEF L2, ZhE $TES 110 cm 125K L 7242, 2,9 100
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®3.1 X B ® o # H

No b t Ey , u RW
- (mm) (mm)  (10°kg/cm?) “ (%) (mm)
10 Av. 95.44 10.14 111.5 0.44 11.4 3.1
Max. 99.80 10.30 132.9 0.47 12.9 3.6

Min. 90.33 10.00 95.9 0.38 10.1 2.3

15 Av. 95.92 15.08 113.1 0.44 11.7 3.4
Max. 99.05 15.20 134.3 0.49 12.1 4.5

Min. 91.00 15.00 93.1 0.40 11.1 2.7

20 Av. 96.23 20.17 112.8 0.43 11.6 3.5
Max. 98.95 20.25 133.2 0.46 12.9 5.3

Min. 91.45 20.00 90.0 0.38 11.1 2.0

25 Av. 96.42 25.13 109.9 0.44 11.9 3.2
Max. 99.00 25.20 132.3 0.47 12.5 3.8

Min. 91.00 25.00 95.7 0.40 11.4 2.9

30 Av. 95.42 30.11 109.4 0.43 11.8 4.0
Max. 99.95 30.20 136.2 0.47 12.5 6.8

Min. 91.50 30.05 94.8 0.38 10.8 2.4

&) b MR, ¢ WRE, K YRS n RE, ol BKE, RW FHERE.

cm, FEIc L2 REPHEICL) GkgEic25kg FT), RROXE L 7HREE %
KD, ZHSLEM» L, B2 110cm, 189~10cm, E& 10, 15, 20, 25, 30 mm NiEik%
FEZCOE 104K, 50 &K/ERL 7205 BRD E (0 & D& T N—T7 DR > THREHIIIT
T (B LHICBH, 2, ARBRICB W TURIRE % 10~30 mm O&H & L 720, £H
ERbUicanE TOERD S L2, ZO@HBENEINT IS EAINTWEZLEER
L7272 Th b, Kic, FESICHETSN2HRICOWT, 229> 100cm, I 5HR
EPFHEFRCL ), FNFROYY THRE EERD2, O, FEIZ10mm EDLNTI}
0.2kg =2ic1.2kg £, 15, 20mmBENLHTIE1kg Z& i 6kg T, 7225 30mm
BicowTiz2kg ZEic 10kg $ TENREFNUMAZ, Zick N Bon: EX AW #AY
% &2 ADOMEEE R HHEHRE t 0 1001 & % 2EF (L, R=100t NER, LET) IR
THMELHEL, FNFNOBREICHNL T, RBBOBTELHMEESALREL 2. £F
RLORBEKOMEE, b KL EbIcK8.1IIRT,

8.2.2 R=100t NEFHER

BRI OWTE 8.1 ICRENS 2/ (40+2a)cm, WEAMA0cm 2 SHEIZL S
HIFREBR21T% » 7278, 2 3 BANBFETIOmm BN NNA90cm (e=25¢cm) &L,
Mz 4+~7T 100cm (@=30cm) & L7z, 8.1 0HIiFE— A2 FRALIHEL2 L LI T, fif
BEAMOMITE— 2> MI—FE %) (M=Pa/2), ZOBFOBRBNOME % e AT %5
¥, WEARTCIRERIZE MK Z 2L T3, TH72o, EROREXRM 30 cm THIE
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P2 P/2 | 0
R R
rA l.‘—_‘ (ﬂ’| .A.j 75cm ,5Cm /
30 T |

L 40T . v

| a al
a=10~30 R (R-6)%15
Pa Pa _ 1, x2
S S _ , = 26(6*752)
(BMD.) , §=R-\R%15?

8.1 RBHEBIUHMITE—2 YA 8.2 Hii?f}iiﬁﬁ (R) AAstEA (8) B

XN BHNEAS 0 L, BROEHEIC B L HRERE R oML, 8.2I0RENB L%
BEAH D, L DEEOHMNEAICHT S 20 L xOMFEEH, oo EEo Mg
BIEXT 5 20 L 20MNEBAY, BHIIRHLNE, Tibb, R=100t DEHIZBT 54
PHEAE Si00eld, 8.3)RT£=1.0, 1.5, 2.0, 2.5, 3.0cm ¢ L TENFNDOR 2K, Z
NE 8.4) RIRATBZLIZE>TEZLNBY, R 2KHBEE, EBROWARE ki
R 72,

R=100¢ (8.3

8=R—-/R*—15* (8.4)

INLOMNBAEY RS2 IIRT BROBAMEISET S £ T, 30 cm KEOMENEA %
W 1/100mm D74 T A5 —2 2k DRIEL 205 R A &8, RENBAMICEL
%, 122 ORBEEEL, BEE, SHROEFECB) 2 EEERNE®LREL,
B, ZTOBDOMES 4L, BARE 10, 15 20, 25, 30mm XL T, £ F 2.5, 5, 10,
20, 25kg L L, BN HE-—BARE L ) KABHES & CHAREL 2R, Z0br b
BT HBIREE 0 HBIBREHEREE R, B LU 7R E # BT 2 & & 12, R=100 t 0%
TR DRI Gio0e 2 KDz, F72, BWROBREARSY, RBEKL 20 LANK®LICS
WTHRIEL 72,

®.2 R E & AN E A

"R R t (mm) 10 15 20 25 30
N EA 100 (mm) 11.31 7.52 5.63 4.50 3.75
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8.2.3 HhFRRINEER

HEBRF &R, R=100¢t DERRBRLRAKTH L5, 2> (40+24a) cm i2HWTiE, &
EAXEWIImMmENLNT60cm (a=10cm), 15mmENL N T8 cm (a=20cm) & L
2PSHETNT100em (@=30cm) & L7z, F72, MEE A3 10, 15, 20, 25, 30mm ©
BARE IS L T, FNFN10, 10, 12.5, 20, 25 kg & L, BEEE S CHMNBAZRIET L 2 &
W&, BHTHMRE 6% Y 7R E, BIFES o'b L UBIEmREEE R, 2 Kb 12,
T, RBRKICRINTRABAY D - 12720, RBICKT L, EEH, HEAMAN 30 cm KHE
DMFHEARIER %, KELELICEWTEDNTIA TAY—v oty F L, % REBIK
FicB oo, BEBAXZRBICANTCRER21Th - 72,

BIEABKTH, XHAMOEEERLY), EER2cm DRBEL 2> b o— b E LTR
0, 25, 30mm F L Dz oS, BERRIC BT 5 EMERNOE Y04 L T 20 mm itk
Flze ZRHIZDWT, Z7% 28cm, FREFFHEFRIC L 2 MITHBRBR 24174, 2>+
Q= HMOMITES a2 KDz, TBREEX &AL, HE 10, 15, 20mm XL, 21 Fh 10,
20, 25kg & L7z,

8.3 RELIUEE
8.3.1 R=100t HEHER
HREPERS.3IC, TEHMBEIC>WTELNL RENLME-BLEX%, X8.3~8.7

£8.3 R=100tnEHAB i 2

No. E Ry Obp O1o0t Giooe Ores. O’res.
(10°kg/cm?) t (kg/cm?) Gop (mm) (mm)
10 Av. 102.6 152 344 472 1.38 7.2 5.3
Max. 125.3 184 449 581 1.60 12.0 9.5
Min. 81.6 133 292 395 1.24 3.0 2.0
15 Av. 109.2 154 358 497 1.41 5.3 3.8
Max. 132.0 199 484 609 1.78 7.5 6.0
Min. 88.9 125 275 423 1.18 2.0 1.0
20 Av. 112.2 133 428 529 1.24 3.3 2.5
Max. 132.6 146 531 618 1.34 4.5 4.0
Min. 88.4 119 355 431 1.14 2.0 1.0
25 Av. 109.2 152 365 502 1.39 3.4 2.9
Max. 137.5 171 490 621 1.54 5.0 4.5
Min. 93.8 129 308 443 1.20 2.0 1.5
30 Av. 110.8 147 385 520 1.36 2.0 1.9
Max. 136.9 177 517 639 1.58 3.0 3.0
Min. 100.0 130 296 467 1.23 1.0 1.0

E) E:x>7%% R, WHRRBEEE, ¢ %EE, o, BIFRERE, 6. R=100f DEHEOE
s Ores. ! BRTTEBNDRBIRA, 0res. | BF 1 AMBOBREEL,
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P
(kg) |-
10-4
60 .
5o - ]
401
Jot-
20
101
1 L 1 — i L 1 L 1 1
0 1 2 3 4 5 6 7 9 10 & (mm)
200t 150¢ 125¢ 100t
(8.3 #HE-HEAKX (4=10mm)
p (O3 fi T Y FIRR )
(kg)
125
. L]
15-3 .

100} /

75+

50}

25¢

1 1 1 L 1 1
(o] ! 2 3 4 5 6 7 & (mm)
200¢ I1sot 125¢ 100¢

(8.4 #WE-HAHE (1=15mm)
(B DO flF HBIBREE)
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(kg)
250t

20-5 .

#

200

1501

1001

50

T

1 1 1 1
0 1 2 3 4 5 6 (mm)
200t 150t 125¢ 100¢

8.5 FE—-HAMM (+=20mm)
(B OFN L #i T HFIRREE)

ICENFIRT. SNOLORE—BABRRICLRENS & 512, ARBIZBT 245 50 RO R
Befkiz 3T, R=100 ¢t BB S TREICHITHABREZ KX (BLTEY), S HICEBFD
2T RO RBIKIZ B\ CIEFEHHER SR & N7z, = DIEFEREB O£ U 2 REREIL, #IKE 10,
15, 20, 25, 30 mm N & 104KICOWT, #NEFN3S, 5 7, 6, 64KTH-72, R=100¢NE
HEEDIEH Guodd, EFICREND & JI2& 7 N— 7 DOFHT 472~529 kg/cm?, I3 T 504
kg/cm?DH 7% ) BB THETH D, wTF L 20T RAIBRE 6,,% F¥T 101~139 kg/cm?,
EHRET 24~41% L EAl> T3, 20720, REF % FUEGE ORI BT, 55
BOBEMIC & 3 3EROMITIREORELEVLN L EbN S,

HBIRR AR AR R, & HARIE ¢ & DRICIE, RIS H 3 ) BIR L TR LMER AR &
N3 L3ThHN, R/tizonTERI~154, BEHTUTOEIESFBL NI, 272, ZDR,/t
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P
(kg)
300} 25-7 .
200}
100}
L L 1 1
0 ! 2 3 4 & (mm)

200t 150t 125t 100t

8.6 FE—-HAME (1=25mm)
(Rrp OEMIZ #F HBIBREE)
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(kg)

500+ .

30-5

400} A

300}

200

100+

! 1 1

0 ! 2 3 4 6(mm)
200t 150t 125¢ 100t

E8.7 FE-—HAMRKE (+=30mm)
(R OFMI T BB EE)
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fEIZ DV T, —TEEEIC L 5REOHER, SHRBEMICAERRZED LN b -2, F1
i, At EHWBRENTHERT 2 &\ W) 35E & 5% 5, BIE 7 MEREER  BRE & HBR
i3, R/t=2150 $4bb R2150¢t L §XETHAHH, kB IOHEIHEIL, BHICLIREDELD
—BTELNDTH 5,

72, £8INEBEA Ges BLU Tt iV TNIME 110 cm 12X 2 HREFOHIE
ETH5,

8.3.2 @h(FRIEAAER

HELERSAIIRT, &, £ (2) Doldarto—wHMoliFEIThs, HHIR
HEREZE BN R,/ DOWT AL E, FHTIB~115 4, wThi 100 sigOHE%
ALz, ZnZ ki, —ERikE R=100t 0B a6 THITF/2Z &Ik D), EHRIBHHENIC
ZIFHERRE THULIEE2RTINTH 2%, N2 ERB LR TofIF s E (#iF i
BIRREE) 2 W THEBL TAa S &, 10 mm BEHRTIEFHT63%, KRN TI5mmENLNT
37 %, fiz oW 20 %Rk, EREIBUILZEIChb, L LTS, 2L
IDERBAHBOKE, BTFERE oW TUIFE T 15~20 YO T @B bz, 72,
B O REE—RELR,/HZ DWW TR, THHWREICIEH F 0 BIRL QIEITERE 2 5
BOLNB LI THD, BHREICH LFEIT47~55, BFEHTH0 OBEIE LNz, ZD
R/t B> T L —EERERIC L 2BRENHER, SHEMCARZIZDLNT, BERD

R84 B B R B O R

1) B B R B (20 R=100t R B (1 / @

No. E %’3 % 0’sp o’y E Oop o % %:: %"’
10 Av. 116 98 55 556 739 103 344 872 1.13 1.63 0.85
Max. 135 121 62 623 878 125 449 1059 1.23 2.10 0.92
Min. 99 86 46 476 645 82 292 757 1.07 1.33 0.70

15 Av. 109 107 47 485 684 109 358 823 1.00 1.37 0.83
Max. 131 125 65 591 800 132 484 927 1.02 1.62 0.96
Min. 90 97 37 393 577 89 275 711 0.98 1.15 0.65

20 Av. 109 100 52 518 681 112 428 853 0.97 1.22 0.80
Max. 127 114 73 603 765 133 531 921 1.01 1.41 0.88
Min. 85 90 36 446 596 88 355 701 0.93 1.13 0.73

25 Av. 106 115 51 434 679 109 365 820 0.97 1.19 0.83
Max. 126 131 66 605 792 138 490 951 1.03 1.36 0.93
Min. 91 101 40 369 579 94 308 706 0.92 1.07 0.69

30 Av. 106 107 47 471 674 111 385 805 0.96 1.23 0.84
Max. 130 116 53 594 808 137 517 900 0.98 1.36 0.96
Min. 94 101 37 395 476 100 296 676 0.93 1.13 0.63

E) E X 78 (10%kg/cm?), ¢ HIRE, R, HAIRMERAERE, R, BHEESOMRER o, #iF
HBIRE (kg/cm?), o, BT E (kg/cm?). @)D 6, 2> Fa—AMOMITHES,
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AR & AR & DBAfRIE, R=50 t RE L FE S N b, ZDBEBBICIL, HLBIRE &2
5 EMERMANBRDER I —RCE L L 2RTH LA, I I CRFESMADERILE
R ERECC Lo L RiL 72,

TR ENCEL TSRE 20, 25 BE P30 mm DL D TIZANEIET LT3 &
LEOLNED, TNIZDOWTUIHALD2 TR T, 272, E'/E 2 EHBER 2 AT 5 HRICRE
LTR2 &, t=10, 15, 20, 25, 30 mm DNEICF N F4 1.105, 0.995, 0.964, 0.970, 0.954
E% B, THISHL, EHBIEROEL O TIEE UIEIC 1.144, 1.005, 0.998, 0.980, 0.965
THY, FEDHIEPICETHIRENELNZ B, ZRLRENHATIIHERE W,

8.4 E #

AETIE, SHEHEOWREICHL, REBLUROHEFHEMENMEERLETHSL R=100¢
HENMBERIZONWT, F/z, BELMBEELBRE L HBRICOWT, EBRORET 2N
redd, #RIZLUTOL ) ICEHE NG,

1) A S0EDRBEIITRT, RBRUBOMERRETH S R=100 t DEREHIZIZBEIC
HIFHBIRE 2 KX (B2 TEY, BED 27THKICB W TEHEBIER»BD LNz,

2) HBIRREEREE R, & KT ¢ & oI, EICIE H F ) BRL CITIZRBRE R A
BHOLENBELITHY, wFhd R=150 t BHIEDEEEZ T L 720 2D &b b, K% HBIR
ENTHERTLEVHINER L2461, BELHEBEEFEHRE L OBFRIZ R2150¢ & ¢
NRETH ),

3) —E, #ii% R=100t DER L X5 THITF-Z Lok ), BERBRICE W TR, A/l
IR M EEBE TOERBOMUDED S 7z, ¥, BIFHE I FHT 15~20 BIET L
2, X TREDETIEOWTIRELH» TR > 72, T2, BROBKWEEIL, “TFho
WEICBWTLFEHTIZT R=50¢ TEL 2,

FIOE MEBFEMECNTHAELUEENHKE

9.1 #:@EGH (Normal Stress)
(4.8) RNTREND BTN 22T ) RICRETLHEELS o 2, BERICHIE
SEEBTRTERANL S Ic% B,
M N

o':-‘Z‘(I)-F‘Z 9.1)
k1 Y
=Rt "y 9.2)

IR M IEFE— AL, Z WEEE, N #d, A WERE, b Mew, RIME
WHRROMFEAERE, vy MR RILDERE, x 1 (3.8) RTEH 2 6N BOFKEE,
Thd,
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@.DRicBWTe=1,L72bnd, BEREPHETHZ, WTHI) EoME L (@)
EME E (@,) oMiiFoAIC L AN BEBELHICOWTINOERRHTES L, ARBTH
Wiz HiEREE R,=60, 45, 30, 24 cm DNRISEHT (@), @)= (0.9716, 1.0325), (0.9615,
1.0418), (0.9448, 1.0617), (0.9328, 1.0767) %%, 2Dk iz, HEHBAIZ VLM
DBERMEC X200, ZOMITENICRIZTEZIRATL8%HTH ), +oLBET
HoLHMEND, 72, ZHICENICLEENE2EHEE, Q. DRICBVWTO=1LL78
ERRLUCHEIR, ) BoOME EORKGIEIZHL, FUBMEBEEFONRIZ T T 0.9703,
0.9622, 0.9452, 0.9327 & %c 2, Tk, BEIFH TN AEL HEVHAICIE, ©=1 &7 5
ZTBEZBIDTHITHAH ) LBbiL s,

9.2 ¥ZEFKH (Radial Stress)

B REFICLIERGNO-RALEIEN (3.10) Ric, FBERAMIC L
22NERELC B.4) RIRRLZZ, IhbhLBLNIEEEHOBRKMEICOWT, BER
2T RPN E & > THB E, B TR 4 B3 R, =200 ¢, 150 ¢, 100 ¢, 80 ¢t DA
IZZFNFN, 0.9993, 0.9988, 0.9975, 0.9961 ¥ %1, R,=80¢icA4 b AHAEEICHONT
LE» 0.4 %L v, RiICZnE (3.6) RSRL 2 TRAERMEWHR (y=0) KR
L, ZOKREZIIM/2AR THEZ N5, EEISEML 2R KEIC OV THERICHT 2
Kx 2425 &, BN 0.9988, 0.9979, 0.9956, 0.9932 T&k 1, Z LU B W T E 2 RAME
120.7 %Iz v, 2, MERICBITIRRERICHOREMBICONTL, R=200¢,
150 ¢, 100 ¢, 80 t PHIFNEIZ Z L 24, MR 2L MERICES 1.1, 1.4, 2.1, 2.6 mm
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Summary

In this paper the radial stresses in curved glued-laminated timbers subjected to bending were
studied both theoretically and experimentally. The mechanics of the occurrence of radial stress
were described and the general solution for the radial stress value was derived in two ways. One
method used approximation whereby the bending stress-distribution in the curved timber was
regarded as analogous to that in a straight beam (eq. 3.4) and the other method utilized the precise
stress-distribution in a deep curved beam (eq. 3.10).

The stiffness and destructive tests were carried out for curved glued-laminated timbers. In
the stiffness test, the strains parallel and perpendicular to the grain at the central curved portion
were measured and the radial stresses were calculated from these strains according to Hooke’s
law for an orthotropic material in plane stress and strain. In the destructive test, the strength
reduction ratios accompanying increases in curvature were compared with both WiLsoN’s and
Hubpson’s modification factors.

In addition, the proper relationship between the radius of curvature and board thickness
(lamination thickness) in manufacturing softwood curved glued-laminated beams was experi-
mentally investigated.

The results are summarized as follows:

(1) Three kinds of curved glued-laminated timbers, in which the radii of curvature at the
innermost faces were 60, 45 and 30 cm and which were made of softwoods (aka-ezomatsu and
todomatsu) or hardwood (mizunara), were used. These curved timbers were about 3 by 6 cm in
cross-section and consisted of nineteen thin laminations each 0.3 cm in thickness, and the radii of
curvature were represented as 200¢£, 1504 and 100¢ (¢ : lamination thickness). Using elctric wire
strain-gauges, the strains were measured to determine their distributions parallel and perpendicu-
lar to the grain of the laminations in the central cross-sections, and these were compared with
calculated strains. The experimental radial stresses were computed according to Hooke’s law for
an orthotropic material, and their distributions were also compared with the theoretical distri-
butions. In addition the effect of Poisson’s ratio on the strains perpendicular to the grain under
normal bending was investigated.

As the result it was confirmed that the strains perpendicular to the grain occurred in the depth
(vertical) direction due to the bending strains, and the magnitudes of the former strains agreed
well with the products of Poisson’s ratios and the magnitudes of the bending strains.

The observed strain-distributions parallel and perpendicular to the grain showed good
agreement with those calculated. The experimental radial stress-distributions also agreed with
the theoretical distributions for each curvature, considering the partial differences in the basic
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properties of wood. .

(2) In curved glued-laminated timbers it is known that the ultimate bending strength is
reduced as the ratio of lamination thickness to radius of curvature increases. Therefore it has
been suggested that the value for stress in bending for a straight timber should be modified by a
factor to obtain a stress value applicable to a curved timber of the same section. The factor has
values given by the formula [1—2000 (¢/R)?] where ¢ is the lamination thickness and R is the
radius of curvature at the center line of the timber in corresponding units. This formula was
proposed by WILSON in the United States and. also has been adopted in Japan. Against this
formula, however, HupsoN proposed a simple linear formula [1—-15 (¢/R)] based on his test
results.

In this paper the effect of curvature on the strength of curved glued-laminated timbers was
investigated. Four kinds of curved timbers, in which the radii of curvature at the concave
surfaces were 60, 45, 30 and 24 cm and which were made of thin softwoods (aka-ezomatsu and
todomatsu) or hardwood (mizunara) laminations, were used. These curved timbers were about
3 by 6 cm in cross-section and consisted of nineteen laminations, each 0.3 cm thick. The radii of
curvature at the concave surfaces were represented as 200, 150, 100 and 80¢. Half of the curved
timbers were destroyed so as to induce tensile stress at the concave surface (tension-type loading)
and the other half destroyed so as to induce compressive stress at the concave surface (com-
pression-type loading). In calculating the strength of each of the curved timbers, the precise
equation for a deep curved beam was used and the strength was compared with that of a straight
control beam.

Concerning the results of the tests for softwood timbers, no strength reductions were found
at curvature ratios (¢/R) of about 0.005 and 0.006 ( R=200¢ and 150¢). At curvature ratios of
about 0.009 and 0.011 (R=100¢ and 80f), however, reductions in strength were found and the
average reduction ratios in compression-type curved timbers agreed with those given by Hubpson's
formula [1—15 (¢/R)].

As for the hardwood timbers, the average strength reduction ratios in compression-type
curved timbers were found to agree more closely with those given by the formula [1—10 (¢/R)]
than HupsoN’s formula.

WiLsoN’s formula [1—2000 (¢/R)?] gave conservative estimates for the strength of both
softwood and hardwood curved timbers.

(3) In regard to the criterion used for manufacturing softwood curved glued-laminated
timbers when this study was carried out, the relationship between the radius of curvature at the
concave surface R and board thickness (lamination thickness) ¢ was described as R =100¢. This
criterion, which at the relationship R =100¢ reftected the boards being bent to the most severe
curvature, was adopted because of the practical reduction of labor in the processes of gluing and
laminating. There were indications, however, that this permitted radius of curvature was too
short.

The problems associated with this criterion R =100¢ and the proper relationship between the
radius of curvature and board thickness were experimentally investigated using aka-ezomatsu
and todomatsu boards. They were from 9 to 10 cm wide and 110 cm long, and their thicknesses
were 10, 15, 20, 25 and 30 mm. The loading method in the tests consisted of two concentrated
loads symmetrically applied in order to produce pure bending. The relative deflection was
measured within the loading points, and the relationship between the relative deflection and the
radius of curvature was determined.



478 HEXFRFREERTRBRE $£47% $H25

In regard to the results, all of the fifty boards tested exceeded each of their proportional
limits at the deformation of R =100¢, and compression failures occured in the greater part of them
(27/50).

A similar relationship was recognized between the radii of curvature at the proportional limit
and the board thicknesses, and it was shown to be about R=150¢ for any board thickness.
Therefore, the proper relationship between the radius of curvature at the concave surface and
board thickness should be R=150¢ from the standpoint of using the materials within the pro-

portional limit. The boards were ruptured in any thickness when the relationship between R and
¢ reached about R=50¢.



