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Experimental Study on Strength Characteristics of Diffusion
Bonded Hollow Fan Blades

By

Yoshiaki FUJISAWA, Tameharu IKEDA, Yasushi SOFUE,
Toshio MIYACHI and Akinori OGAWA

ABSTRACT

Models of hollow blades were made and tested to prove the applicability of hollow blades
as fan rotor blades for the turbo-fan engine.

The hollow blade models were fabricated by the diffusion bonding of two plates which
were made of a titanium alloy. One of the plates had three spanwise stiffeners and the other
was a constant thickness plate. By this method, the models were completed to a satisfactory
accuracy of shape and size. No defect could be found in the diffusion bonded areas by an ultra-
sonic detector.

The models had uniform cross sections of 80 mm chord length, 4 mm maximum thickness
and 1 mm skin thickness. The hollowness rate of the cross section was about 27 %. The length
of the model was 300 mm.

Tests on the bending stiffness, the torsional stiffness and the bending fatigue properties
of the mode! were carried out and the following results were obtained.

1) The bending stiffness and torsional stiffness of the hollow blade model were reduced to
about 90 % of the value of the solid blade model. Experimental results of the bending
and torsional stiffness properties compare closely to the theoretically predicted results.

2) The mode of fatigue failure of the models which were tested with cyclic bending was,
without exception, a chordwise crack which originated from the outer surface of the model.
The relation between the cyclic maximum bending stress and life of the model was nearly
the same as the 0-N relation of the model material. No separation could be detected in

the bonded areas after the test.

According to the above-mentioned results, it can be said that properly designed hollow
blades of this type will have satisfactory stiffness and strength as fan rotor blade for the turbo-fan
engine and will be effective for reducing the weight of the engine.
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50 (mm)

17(c) #THBRER (A7 L ARER BHsy, BSsw)
efe L, REEMORBEREICE, F4UYHTHLE=
11,600 kgf/mm? , A7 L A TiL E= 19,700 kgf /
mm? % Bnk. KRARTORBRY Tdd, TO(EIL),

B, T ARRY L UCMTARCBREZ—ETS 5,
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F&S5(@ MW@ 7 KX BR & £
B W T b X (E£I), x10° (kgf-mm?)
F 2 v B # & A
IO B ) (-~ 7 )
R AME L, 180 100 SEfE 180 100 S (E (%)
TRRRE 3.76 3.76 3.76 3.54 3.50 3.52 © 6.4
ASTi
P REE 3.29 3.26 3.23 3.15 3.07 3.11 @37
AHT;
mE O 2 (PEREER)  S141% (reREn)  © 116%
50 @ & A B & £
# Wz b X (EI), x10° (kgf-mm?)
F 42 v R # #® B
wo s om | (7 e (" 7
AMx a7, 180 100 SE¥E 180 100 FHE Z(%)
TEREL 3.28 3.28 3.28 3.08 3.00 3.04 = 7.3
BHTi
F5k M F H B & B
#h & z b & (E1), x10° (kgf-mm?)
A F v L A B ¥ ® B
avsw | () 7
R A6, 180 100 E51E 180 100 S {E EZ(%)
BSsu 1 5.32 5.27 5. 295 5. 14 5.05 5.095 | © 3.8
kR ER
BSsy 2 5.51 5. 47 5.490 5.36 5.28 5. 320 e 3.1
BHg, 1 5.96 5.92 5. 940 5.71 5.68 5605 | © 4.1
PR R
BHsu 2 5. 31 5. 31 5.310 5. 11 5.09 5.100 = 4.0

BT HERICE T LIRSS, HEXVOH#T &2 %
LTROAFBOEREROMITC I (E1), &,
THME VAL ESD D, BRI L5E
DT ZHIDFHH NI VD, ZONINW(EI), T
LD (E1), T O KREZMEE AR oo %, [E—MT
FETE L, 5 FEL TS (E1) 4 ABIT—ETdY, ch

BERAELIITONAZLEZRLTnDE VLD, k£
ROBIEHNT TR, BEANE*=/AERCHEL, &
BEHOELEBY, SEHICHTABIK T AHE_
RE—AV MEFBRBICRD, ChogEs»s

(EI), 2HH LD THb, 5T, 2D (EI),
CHMTHE TR AL S 2T HERK I 580EE
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FT1T REMNOBMEABRILMYT, AL bz b
. - giFeb & x10° (kgf- mm? ] MALD 2 & x10° (kgf-mmirad) \
CED). (D) (G, G Wom & (mm®)
RE(mm) | t=4.00 [¢t=422 | t=427§¢=4.00 | ¢t=4.22 | =427 | t=4.00 |t=422 | t=4.27
F % v | PERER 2.912 3.526 3.905 4.687 230. 62 244. 60
Ti—6AL—4V | PERER 2.650 3.044 3.477 4.010 165. 66 171. 58
AFV LA | PERER 4.945 7. 166 230. 62
SUS 304 e R A 4.500 6. 380 165. 66

KL F4HVE=11600kgf/mm? , 257 L R E= 19700 kgf/mm?
F46= 4360kgl/mm® , A7V L ZG= 8000kgf/mm?

T, — KKK, R0k bArcHn, FEERE
B LTS 0K s, ENHBMERRTR, COF
LA 8T BFEINC & D WA 2 b ek, BT HmEIK
I157bHr ETEOBBRICIENETDLLEL LN D,
ThoOz b, EdO Lo, (E1) & (E1),D
BN ERTLHLRERAD L, (EI), 2dEK
FEITNhE(E]D), BWThOBEBROWTHIKEDT
bENL D, APIENHTEHRO I b T, M5
LD (EINDOBBWEBEBNTTHES 5K, 2bh
WHOSBEERYPELORILEER LA, IhEELR
it bhda bawng, MTRBETHEOLNA (ET),
DENWKOWTOERREHENCEZL 2D TH D,
ChLOREROBECE W TH, BEMN RIS
ERELX T 0.25mmblREL ko COME X RERNE
DOFHEREXTRKAEZETD b, BERIWTHh, ¥
BTEHEIDVPPREDLTD o5ko ThHLOTEDS L,
BRRE (tpax) B (ENDNRRETEBMNKEL, BIT
(tmax) *WCHBIT B (EI) TN, fh,=4
mm TEHELAZLOTHL, FE4PERER (ASTI)
ORER, EMELELPRKEIDT, XAXKMROEISH
D 3F’FBER fhax= 4.27Tmm THoko REES
IUVBEBOMBEELERETEROT S, 1,0 =427
mm KA SHL 9 AEMBROLRTEESHEK I DRD
#A(EIT %, BRORT KPR Lk O (EI)! W,
ERED O LONIW(EN) (B N5 ) L&
HTIC—HLTnET EDbhb, 2F, TOFER
BRO (EI)RBEERE (#,,x=4mm ) L DO 3F
KHBITHELT(ELN) 2o BELAL(ET), 1,
(EI) XD 0.45%KBNKT Th b, 2/, F4F
ZZRER (AHTI)KDOWT 3 f,,x=4.22mm T b,
BREIEANOEI S ERTHRLLT L ZEND L, Th
COERMTETORBEHEELRTICHEL Lk, ThD
NE (B H(EDTID 21%KEWETT, AT

—BLTWnb, 34, BERREOHOIRTHHE L

(EIy W (BN XY 22%Ka <, Iak (EI), &
RILTH >ko T4V PREHEE (BHTI) H, tmax =
4.15mm Td b, COEB I IBESHE, THL D5 M
ITT b, BMOBEIOEMEZIT > Tnhnd
T, BlEBRTEITbADL oo COBBOAINVWEDOE
BRiE(E1), B, BAEEOHO3IRCHLAMTHLELT
(EI) »OROAMEL D 2.7 %KEWLKI T, EIF—
ELTwdtng b, ATV L ARBRIKOWTS, E
BOF I RERBOPFLEHKIC, BEOKO 3EICH
BITHE LK (EI); L(ED) B, BE—KITHT &
b oko ThHDT Es, kiR~ (EI), &
(El), DRVWEKAETERL L REBEHORKREID
EnEL bR, Tk, CORBOENDT L THNH,
EETETHEACTHE LA (EN) »LEEOHD 3%
CHATAHLELTHELTIKERBRENREZNWTLELD
oo
EETETOPERENODPERE, 13 T~k
Lok, BERITTHE28%, 2REROEEXAE T
27%THH,MER LKL TnD, ThiCHL, F
ZRERO (E1)Q, HB-HHER L 2 RERTETES
KEEE LD 9% hANnETTH B, By, LEDI S
KRRKEER, #iidfe b3 (EI)KRETEEIKEW
o, BARTHRIEBECIEATET LB H 5,
RER, H8EEM0 RS Tk
Vo -7, REMFEKSTLIEHDHS, mflcy
HCZHR», BIEZEOBACHE L CRERI TS
TERE > TROALHEOELNE, T42bb, kb E
WCET LTI, HWMEREL Y EMREKAL,
OEBEK 2515 TH b 2k, ZOPTEE, F2
RER I hPEREBXEMAC DT I CE &b, B
BEEREMOMITIONE, T8I bEEIFARAE N,
BREWCOTHTy - VBT L GHILAOT 2R, £
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ROBEZ I RLTE IV ERRXREROBTHED T4 H
FEICH~NTKE (, 31T 25 /1.5GAVWETS 5, C
DHBPERBECHTICKEL, 24, Thidkb
HOBME LI DOTHLIEDLZ ED DD ok,

52 hLYEBOBRLZDOEE

Z8iC, kL hHEBTHELhAE— AV T LEAM
hihBg a0 RT, KMaid, ¥4 vOoPEREGER
(AST) &EHPZERER (AHTI) 3 XU (BHTI)DOT & a
OME, Ebid, 27 L 2PERER (BHsy)©BHE
ERLAVDOTH L, HORTHEFHBEELTRL, Th
BEnZh 2 BFOBRR LT L AEOBNFHETSD
bo tBIER T, T Lol BRELABRICD L, B
POER ( EF, BH) I, EOlTOBE LFERRC,
BETREI VENEBEETRDADIOTH B, KETHIE
HEINTHhOERC LD sTwbh, TNHLOEHDA
E2b, ThFhohnlL b Hb3(67), ®RKvbHERE
BITRLABY TH2Do

KERAEREBERIC OV, B —HACEAMERELZE
2TC({,=18mm& NNTmm)2@bH, RNWT, ZHEHEH
ENL LA ANBL TEMEICHIFLEMRIC2AD,
T4 IOV THT o ko F—RIBEID (67), &, »
ThOBEEHBIEEL THH, F 4 PERESR (AHTI)
D (GI) L, FERER (ASTI) L b 8% T 57,
2, FELPERER (BHTi) @ (G6J7), &, (AHT:)
IhEALITB 3%ITENED oko

R D HIXODWTHENBE T T, ThZtho
(G1), RO AR L, BERGOHMMMERIUCH,
F AU TR G=4,360kgf/mm?% X7 L AWM TH
G=8,000kgl/mm?’% Bk, 2 LD (GJ), Fiiak
OERTIRLEAe TO (6J), H, RUNEAEARB
lp FIUNL Y FWICEFHEZC—ETH D, RL DA
BRI L50E» O RO ASREERONL b bHE
(G1), Ty, xoEmMApBOOLN £, Tiid, KB
HRELSTTZbh AT LERTIOTHDH, LAL,
(GI) 12 (GI) Lh, wFRIKERETH B, 1AL
YZHI(GCINTDWTIHMT T o3 LEFRIC, KR
F2(t max) PHD 3FEITITHFA T 5, AL b REITHE
HUAREBRE, Sl ctiiTRBET -0 L[5
LTHb, COLERREENREN, TORY, FREE
BohU b BEH, BERCErTLIEIIOIFET
BECDOWT, BESHEAELTV, (61) Xk,
TOEORTICHIL Lo KEMHE(GT), X, T8k
OB LBRIC (G1) &iE—RL, F 2/ PERE
B (ASTI)D(GJ), #3.5%, F4rHhE@Ew
(AHTI) @ (GJ), #11.2%&, 2hFh (GJ)F L b

SN
ZI=
2.0 ‘,lr,
B~ =
)
1.5 =
10 W 471 o emmE® (A, BHr)
) . / 7/ o PERER (ASTI)
4 — S K8 LM
¥ R :RE@LA
0.5 —-S.R: @ Le B LR
e 23 [F—#8 L
BEMaLb A
° 1 2 a 3 (&)
Bisla) Nl hHEBER(F 2V EER)
(N
ﬁ
9 ¢
Tl IS |
HE S
™ s }
2ol |
=~ S lrn
g
1.5
J
270 —
|
--e-- R EREEEM
°c S R M
RS HFHRLHLEA LD
‘ # E—®L
| BAMAL DA
0 1 2 a 3 (B)
E8(b) L bREER

(A7 L ARZERIER BHsu)

KEWKIT T Bo F4FERER (BHTHIKDOWT
B, ifcbIopgLERo®Ed (AETRMAZL ) K
Ib, BEStEX TR oA DT, FIHOMTORE
EEBRICELT(GI)HBRREDHO 3FRICHAT L
ELAEBD (GT), ITH~NB &, RERE(GJ), 738
5.3%IFERE D ok ATV L ZARBEICDONT G,
LROF 5 RERDOBE L3RR TH A bbb
oko ¥, BEMAEOER TR, PEREMONL D
TH3I(6T) &, FBLAETEOPERERITH T
#11%h 3,

5.3 HUTFBNIBOREELEZTOER
COBRNHEBL, T4 ORERER 1 & LUhzE
REM 3K OWTIT ko REF L UF 9 ITHMTFREN
ABER T T, COKXBRK T AHERE LK (KD
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Fb6@ A L b RBLER
hlL bzbd (67) x10° (kgf-mmrad)
F 4 v B #H B A
nrbsm (xR ) e S )
B2 RME 117 78 117 78 SEHE
FPEEBER
4.82 4.91 4. 81 4.85 4.85
AST;
TERRE 4.44 4.51 4.42 4.48 4.46
AHTi
mE D *= (heRBA) © 80%
¥ 4 v R & ® B
AL brm x5 VZO R )
B AN 117 78 117 78 FiE
FRERER
BH: 4.12 4.17 3.99 4.08 4.09
6 L v ARER
2l bzbd (67), x10° (kgf-mm rad)
Z F v v 2 R # ¥ B
ntbsm k8 7 ) lxs )
2 4aM ., 117 78 117 78 SEHiE
7. 48 7.53 7. 50 7.53 7. 51
FERER
L= 128 (=88
BH su 7:37 7. 51
7.17

B)d, AGHEISMEBK I AMETD 540D, B4
ORBEPADHRIBOKEIWCILOBADDHD, K
80~100Hz T» 5, &%, COEHER, B—REH
TREMEOBATREPERELFRL Tohid, 0o
RBRNENSET 53 TELTHT LB LD oo TR
LB LG, s1E( 4.3) TR X oK, ith
L2EBOVTRLTD %, REROBH» DD, R
BOBELLT, 10°~10° OoMmiTENREKT, HEK
EEBCHELEL AN LOKBL, PRESRLO
BENFHHOLBRI P T2 245 BA LBDK,
HoT, TELABE LB TAR : R ESROHid s

L ZWBEIR, F—RBERCOWT, 1bRELE
BELIGHTBEMTERRBR 1T oo B9 KR LA
SHNCRERTS D, PEREFA No.2 (K5,
Of) EEMKHENBR LT -3 T, BREELG
NEKELLADD T B, LRI, FREER
B No.3 & No. 4 OF@MFICHAWAR—BLBEHICD
WTHI oA BH (5.5 ) ORBBRIFTL T %,
RERHOFEhEEAL, wTFh 3 FEfPRBORKIET
HEE»LOBBRIDLLDTH S, LOBRRE, RE
RHEFHHCEATDH S, L L, REECFTHLHE
REMNOBERIERBERE TH, WThoBER IR
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%£8 FAU/RBHMOHBTELRERER
- febd | HiREHER
R oo g (DO BBH)EREE ) png gy, |6 2
(#) (Hz) N (@) | (mm) | (kgf/mm?
FERER A | No.1 2460 95.2 234192 13.6 52. 4 ® i
No.2 | 19550 | 102.7 2007785 9.5 30,1 | BIETL
D2%119
No.2 wHEeTt
02 10060 101. 0 1016060 10.8 44.4 D3 %155
7o ) No.2 BHEe T %
e RER A 303 53900 100. 0 5390000 11.8 48.5 4575
No.2 KT
04 16277 79. 5 1294021 13.2 5.3 | e niis
No.2 3380 78.5 265330 15.0 61.6 | B 15
D5
No.3 1224 102.5 125460 8.9 36.6 B ;-1
peRIER B
No.4 730 100. 0 73000 10.5 43.2 | & B
) PZERERMANO.2 OERBID4AFLIUETOS5 T, —RETEBIREBHIENDOR,
RKEZZDIEEHIBONLISWEBDOPRIE 7 ) +REE N 1220gf EREZ W LA
kO Thb,
N i 1:EETHLEDOBEHBON, PERER B No.
T T 1 3 ENo.4 i, RERBHS X UAMLIBEN & L PHR
5 sl R } 1 BEA Nol EREBAD, ThLOMTHERSEER
s A 1 BT L ENRERLS DL, PERER BOR
s el e A
5 o 1 - RIS MK, PERIBE A~ TH20%E %
5 ¥ 2 3 | oko BRER LD W LA IRRE COWTHT >
T | eeEmEBA Nei(ASTD FBES (5.4 ) OKRTR, PEREEH B (REE B
¥ orh B REERIA No.2 (AHTI) i i
T CAERBIE Ne3(BHrD LR dhoPEREAMN A (HEA A L DER)
W--uma&ﬁgm4@&m i CHRTRURELD Do LL, RREEFLZSIR
BHB(REREY) || BERBHTH L, COBOF ¥ AEOBUE, BEI0
1x10° 1x10° IX'gnﬁA N“(‘g) %S THHEANT VD, RERHOIIRRBCHD
LU, RBROWK I Y T E T AESTE
M9 F#vESEHOMTENEARER OHBIC L HIDTH B, ZOFHETH, BEHRLET

BEARDOHMIARBOON LD oo PERIERA No.2
OFENEHL, BABS I UHESRL THLTHER
A No. 1D 5484 Tx b, N=25x10° KT
HESRENRE & PERBAAN6%IBE % ko TOH
) BB L g,= 61. 6 kgl /mm® £ 52.4 kgl
mm’ Td b, COBDHHOTIEREE ( g =100 kgl/
mm?) 25AH T, BIBEZYEETHbH, HEOARDE—
AETdY, COBROI L LEFHORNHEET T
1ocidTE LY, BELBTHECH T LPER

BRA No.20EhBERMED, ITPFEREIA No.

AEAMOMUSTIC L 52— HEL b{HUKE S
BB EBLN B, Th THPERERH AOBUIES
PRKTHD, PEREIH BRJFICLLNINVENL
o ZOL O RPUOENENFT G BT RITL T
LT ENEZLNS, E, MoK RLALLIK, F
ZTRERB No.3&No.d OENHGIX, EELIEL R
PR%E L AB—BHOENHFFICIRTANETD 5o »
FThohREML, #R) 7 BAROCERBICEE
LEYREROKEBHER > TnD ERBbh b,
BEPWINSEWUPRERAE»LTH D, DIREREE
BRENAIICGEBXRITL THhARNnENL Do
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tRO IS BERDGL, FRBRICBWAHEEROA
R THEARESBERD, #E L #YHECH
LTI ES MO L 2w &, BhERLIFnTE
SWOBRPOREREKEXBORPEHCLAREILE
PREOMTICNIC L 2BEVEITTH L, PLUE
BREAOENEHIC T 5 M T RN 2, PER
BRI 2 dF—8H LRARES TS5 L50bd 5 ko
5. F9 U REBRHBROSIBEBOBREECOER
OB EREIR, F1E ( 4.3) THEXAELRBRICH
Wi F 4V A REBMOMEBRL R T 20T 5
D TH b,

r 140 t=1 t=3
/@
| 'S . T _W
—~—(__r~_,/~——~g | {}
171
L—50 (B2 B#)
(F1788) (BRAH)

Bl10 F2UREVIHO5RARA
R, 51RABHFOMRTEE RT, ABREA, &
NEBLARBROBMIDAIDH L. 2, RER
OREOBRK:LH, PEREZIB LD 1 mm BO5 RS
BH %, PERGEEALD 3mm BORBA ¥ & 2X%
RE L7co CORXRBHOEBICAY, BRFORTFH
MERBERORFHME—HT S L HIC Lo RERBIL,
MITRBRTEBLAIOLEL TH D, ABFOXHC
l, TFCVEFLBAnk, COMFH, SRS LL
BERMEOENRBR B YO LAL Thbo DF
2O, XBRFFREFHRICHT LAV TR -
T oko AFAFH T, —EHHEC LKV TH
EHEORERED, NBEIEA MLV A -2 % FAH
Eh, ROTTELEHETLIOW LA, LorL, ODTHDE
FTEONT, DT -V THERTE R R bW,
FOBEANAME ) Y —C LR v 70—
4—rh, RBFOLHIKEABIOES LBE %

0 10 20 30 40 50 (%)
~ T T T T A
E 10T TRE (%)
> b @00 SO —— __‘_:“M‘x
2 g T
) < 7‘“
60 i *9
8 © ’Z,\
2 . 0/
§ 408
1 s o« REZAST #8 ¢t=3mm
° s REXBHT: #H ¢t=1mm
Wr———"""--% % B
&
4] H 1 i I i i L

2 4 6 8 10 12 14
FERO T H e (x10% )

M1 FEUYREFEHOTRABRER
L, WEORE,» bARRAL LA LT, BUEE
Bl %o COTEREIE, BRI VBE 53T, —%
OFEEMC L IKBE LT oo ¥, HMICHIT H1F
Uk, BEaIO5 IR EE 20 & 2 OBENBOSTHI
LT Lo

A TRBERL R <%, HI1IKC, SERARTHALH
7FIRIG D 0 EF IRV TH c OB E R T RN
T TO—HOEMEL, V2O NIWEBRIKET A5
HEEZRLTH S, MO xH & — S8R, BTN
POWE LAENEU L, Thi TORNLBUOHKR
Thbho MR L AR, RERAST OKXBA (¢
=3mm ) EBHTi OAEB(¢t=1mm )D& 14EK
DNTHLNALDOTHD 2, OF 1 XDOBRLER
DIDELEI(—KL Tk, BTdBLArR LK, A
HEBCEF T H o L e DERE, EBA - BEIFEK
I(—HLTnd, RIK, TOXBRIVBOLh L 4K
DHEBHFCOWTOFIRES g,, 0. 2%W N gy,, B,
BUEGRBEL* T~ T, ¥, EQABERRARFT LA
HELHYBRLAFRETROA, BTIHALDLZ IO,
TNZNOHHROFIERART 0, £ 0.2 %R Doy, I, 2
ZYHAETHE, LL, BECAHEBHID 4.4

F£9 FLURERABHOFIERARER

5 = HBRRF | 515k ® 2 0.2%# N # v R K
%5 o, (kef/mm® ) |0, (kgf/mm?) (%) E (kgf/mm?)
ASTi ¥ 1 96. 597 84.0 48.6 11587
t =3 mm 2 100. 962 83.5 40. 7 11785
BHri # 1 97. 380 8.0 9.3 11463
£=1mm 2 96. 157 86.5 4.3 11432
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RSE BRI SR t= 3 mm ngesmqmﬁ

t= 3 mm a,=101,0kgf/mm2

PRERBER

o BRI SR t=1mm ¢, =97 dkgf/mm’

PR REHE R
BEH3 FAVREBRAMOIIEABRER

0, = 96. 2 kgf /mm?

t=1mm

~n3%&k%&ﬁ&ﬁbko&$,%ﬁ%ﬁEﬁ,A
MHBOT221%RERENLD T, BIEALTHS L
Wi bho ABRFOBMIREY, BE3 RS, BITHEIE
FAMIRTD Y, UhOEy « -7 Thoke ¢ ORE
»h, RERREIA L BOBMAEE, BEICKE Z#N
RoOON 1, MGIRIZFRLTH D, TOMEI OBED
HHOBRBETAHB L TNnELDOTH b,

5.5 F4/UBEABBMOBNAROBRE ZDE

=3

CORBRIE, F4£PREER BHTi © BRI ICH
WRBHIKOWTO, BFENEEEBREIT T 20T
2D TH b,

COBME, EX4mm ORHM T 5, Mi120C, FEh
ARF ORTEE RT. ABRAF I, Mffahkt 3
(L, BALEBZLLETE) DD L, BEEaIEE
L7 (LI, BAEBYET2)0L028ETS
bo BALEIX, 2BEAEBTH L, —RAEBE, T
YHAAFRTOMEE L EBHT, 935°C T 2 Bi{RRE
#%760°C % T 400C/h OEETORE), IR,
540°C T 6 BRI H OB TH o & QML
REBAOHBESCH THIBMBLEL Tdb, HLR
B, FHFRYERO—RMTESICL 20T, HH
FHOMRATCOREHOMITENRR LR HETiTb

6+ 0.05

i

po 25—t

70 20 30—

N
N

L
12 FEhEBA (72 RER BHr #4)

T3

Nico MRBICEBEINES, b EROFHNCIEX
FXIREET 2 AV, ENEGOHEELEOHELFEL
Tdho ke, FIMEBEADLAIRBETOR DKL D,
FbHIERE—TCEICEHBHFET 2 L0 TE B, 3 £,
BT HOHEE  RER OB E LRREHETHY, O
T VLY abArFEEEEELICHHFIERO B
HREHERD, TOFEH L, ENHBELSELIRE R
DAIEBICH T HIENENE Lk COBEICE, £
HEICIY 2HIDLH, 2ho 1l FlzHI3KRET. %
¥, COBHOMKEICE, RETOHNEBE (V)OEE
FHEE & o T bo T h, AROUEEOEERITH
TNE—RBRETIT -AIDOTH D,  ORBEEH
570Hz T 5. MTIHLD%Z L HIC, HRAEMEIE
DPONRTYERDDH, BITEFH TS, BLBOE
BIBLAERDLN RN,

RIOEHMMK, BHOBENKRBRERE T, &¥, &=

0
/
g

2:35 /
g /
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%10 F 4% RBER BHri OBHOENRBRER
i} FiRtE R
1 5 AEEHE | BB EhHEH LB a, s =
(%) (Hz) N (@) |(kgf/mm?)
No. 1 2400 562 1348800 40.0 |8 Eit
# | No. 2 420 568 238560 4.0 |#¥& i
2l No. 3 540 563 306720 0.0 |8 18
= No. 4 10860 573 6222780 35.0 (®& 17
%
5 No. 5 18000 577 10386000 3B.0 IKEE T
No. 6 5580 574 3202920 35.0 |® i}
No. 7 17460 572 9987120 3.0 |KELE T
No. 8 600 562 337200 350 |®¥& 18
wHEe T
No. 9 17160 582 9987120 30.0 | o A
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