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(ZPE D RAZRERERIC I Y, FRk234E3H 11HICS F P OB HIBERE & OHiAA /K HERE 2 22 5%
L7, FPCEAEZ AWK (KUK 1280, M2 — 21507 &30 BRE
K LIIRRE A HERF 92 2 E RN TE 72, FR23H5 A3 HICREBHEIRICE S S F PAGH
ZBAtE Uiz, WEIBIAARE O KIRIXT0C (S F PIRERHERIE) 727278, k2346 H5H
EIZIXZE LTIRREIZ e o 72, F72, ERAFEIH DO OBREEEZ B LT-, HobRE
BRAART DAL A A PR FE1X1600ppm T - 7273, FRR24A4ET AT HM R WIREEICE L 72 2
b, MAREERELTET Lie (RZHEH IRME : 100ppm) , HOWREDOHERER 2K 2 — 3
W,

2.3. 35HESF PR

ESFARHI3EHED S F PICITMEAFEIREIS 14K, HIREIB2R M TR S Tz, Bk
ZPE D RAZEBIRERIC LV, ERR234E3H 11 HIC S F P D% HIBERE K Oifa K HERE 73 58 2
U723, BOKE, JEJTHOKER, a7 U — bR THEIZI D 0K (EKRATHAK) OB
HOF P CEEZHAWZEKIZE VK2 — 41273 T LB 0 REIN K LTIRREEAHERF T 5
ZENTE,

SFPAREMTLIZEZA, T LIzarZ U= b ANy U LEREHL, SFP
IKWT VA YA RT Z ERHR SNz, 2070, SFPHNOBMBOBREILET %7
DI UERKZEFAK L TH Lz, HARRNZIEIRT L UM (pH1L. 2, SFR234E5H 8 H il
) Thotoh, HEAKBICIZFTH T LH U (pH. 0, FR23ETATHIIE) (22572,

TRk 2346 H 30 HICRBAHIRICEL 5 S F PARGEIZEIE LTz, WEIBIAEEEOKIRIZHR
62°C (FREBHRADIE) 72o7-723, F23ETATREICITZE L REBIC o7, F
72, FR2AEAR D DR EMEE A BAA LT, MO BREBIARTOMEALY A A R
1600ppm Td> > 7273, FRL26F3HICHMMRVIREISE L 2 L BIESBREFEELE T L
Tzo WAOBEOHBEZX 2 — 5ITRT,

2.4, 45HESF PR

ERIEAERCABHED S F PICITEHFRENSS R, FRER0AKAITE STz, &
SATPE D RAMBIRIERIC LY, TR23E3A 11 HIZ S F P OMEAIEARE & OMlifa K BERE 3 5
KUTR, \IEHKE, 207U — MRy 7T HEZ AWK WERKUTRK) 12X K2
— BT T LBV REIANEAK LTOREEZHERF T2 Z L8 T2,

WEE 1 ~45#SFPOF CTROUBAENE V4 SR TIE, FR23d3A220 L0 ifE
KPEK % M LT Y, ERR234E5 7 A IZ1EAK925000pn D b4 A B EE DS ST,
WANCEVER 2 72 LARRIE,  #92000~2500ppmD G L) A A L P2 CHERS L 7=,
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R234ETH 31 FICRERBEIRICE D S F PR EIZBRSE LTz, WHIBILARTOKIRIZI0C
FREE L3I STV DA, WEIBIARIZE S THA0CRE CEEMICHERE Lz, £z, F
2348 H 2 IR BREVEEZ Bl LT, M BREBIMGRT DAL A A R EE1X1944ppm T
BTN, ARAFEI0 AL A A IR EIppmfRfE & RV REICE LT Z &b
IREEEZTET Lc, WAREOHB LK 2 — 712587,
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HAHT AR 23 D H /B 2T
X OHERANR, JRFE Y 2 VRNTEACREE TH o 72720, KAFHEEICBWTIE, YL -
DS Ey ML T = ll~DKDITAZZE L TN D,
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3. BRBEHERUY H T L B 7 b RE

W —1~4 5SS F PICRE SN TODRBHESRIE, AR ICER L THEHT 2
FHENZZR VDS, BB 7 — L (4 58S F PIZATE STV 28R EHZ DWW T,
—H6 FHS F P) ~HT 272000 N HELRBEREREZA L TWDINERH D,

3.1, BRBHEGHRD M BT

BB 1T, EHESROUT POy R EHFET 5, UT Pid 8 A& BEE
LTy RENLTHEAS S, BEBBHEO THMIT MY A 7L—F (LLF, LTP) I
BENTWD, EAEBREHELSOBREHELZ, UTPLLTPOMICEEENTWVDR, fd
IHTIEW R,

f A BREHE O G IRIRE L 1 A 72V 500kg LLETH Y, UTP, fiaEHE 1A (i,
BREHEEE KOV b)) KO'L T PMESTHIIE, BREMESIR (]9 300kg) &M EF5 2
EMWTE D,

3. 2. HEN ARG OGNSR

PERXONF T — 2 2 BRMENAEERGT, BEL > FBREMEEE IZE S ST
5T EEAEE LTEAMIZITo T D, 207, BEEZNFE T — 2 2 BAIEN iR
BRI T DRI, R B B2 T D ENH D,

4. WEKIENSEC X DIREHEE O &

BV RERR T AMBI TH AL A 2, 270 L AFIIEEITHROHETH Y, e
T AR, LLAaRS, &nf-H, SFPOKE (MEkEAK, pH, KiE) Z#E
LSRR L 4 5HES T PICRE SR QO IZHRELOANBLE R A2 1T o 72, Z DOREE,
REHE VIR E 5.2 5 X 0 RERITHR S o T,

IOk, WEFE 1 ~45HS F PICITER SN TODBEHI B W TR EHE S MEIC 2
THERITRNEEZ D,

ﬁ

4.1, R

fEHE—1~4 5SS FPOKERREORELZNMT D720, BERABRZITo 7, K
KDDL, KkbELOWKEREK L4 5HS F P OKEREZREBREMEL L,
pHITH b E< Dar 7 VU —FBMRBRALZ3 51 S F P OKEREEZHBREI & L,

4.1. 1. RBRGAME
BERBORBRLMEEZEL - 110, B$BhoRRkER4L -2, £4 -3, FHMOME
FA—A4ITRT,

4. 1. 1. 1. KK X D BORER
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HRERAIRELO B I IS M Th DR G REHE R ORE G BHE L U T P £721%
LTPEDREEMH (T NIRRT Y 7 aETe) & LT,

ABREIT 4 SO B IE 2 & )% L 3500 FRH & L 7=, 3500 1L 4 54D S F P I
KIEALTOLORBHHRICL 52HBHAEZRGT 2 E TCOMMEDEEKE L TWD, £z, KFH
(Zxb3 2 AR O 22 9 5 72012, 2000 FEFIZ2WTH 30 L 7=,

KEREIL, 45HOKEREZEEL T3507 = —XITHEI LT,

(1) 7x=—X1 :Fpk2343 H 22 H~FRk 2345 A 7 H £ COBRESLM

Wk 23 45 A 7 BT A A PR 2500ppm 23SHIE STV D, L LR D,
IKEEAME S TZRRCIZ N KV IBENE N T2 EZ BN D, Lo T, HSFAIC A THEK
DRI 3EFIRE L, HAbWA A B 6000ppm T 1200 BEFEEZE L, # DO7%% 2500ppm Tl
1E LTz, KIRIZGEIETOKIETH D 90°C L Lz,

(2) 7=—X2 :Fp2345 A 7 HLBEOERRESM;:

Rk 23 45 A 7 BT A A EE 2500ppm ASHIE S, M2 — 7ITRTERBY
Rk 23 4F 8 H 20 HIZIE 1944ppm ARIE Sz, Z O, MAKENIITDIL TN &
20, R 23 45 A 7 HUREOBREESAM: 2 Ak A A ¥R FE 2500ppm, I 90°C & Lz,

(3) T7=—X3 : BREWEROBRESM
X2 — 712 B0 R 2 e L7 (CFAk 24 45 4 H) (S A A RE
400ppm MRE S T=lzh, HWA A PR 400ppm, HE 40°C % BREELE SR O BREESE
\ZRRE LT,
BIFEIX 100ppm LT CEBEE LTV D,

4.1.1.2. 7V VABIC X 2 B OfERR

A7 V=B R DTN VIO ELRERT D120, a7 ) — EhbiEtT
LT VHYAJE (Ca%s) & LT, Ca(OH), DIHITpHIL. 2 ([ZFHHE LT,

HAL A A PR R OUKIRI, WIET — % K OWMEKEKIZ K 2 AN O &1F %25
B LT 2500ppm, £7-3 SHES F P DO/KE T0°CERE L-, REBRIFRIZL, WEAkEKIZES
WSROI 2 BB LT, 2000 B A O 3500 BRI & L7z,

4.1. 1. 3. BRI OfifERR

WURBT & RIS & DR Z R T 5720, ieslRa 34 L, BT, BEFE
JRF 713 ERT 1 5T 5 A 7 VIS L7242 ICHRY H L7z 9 X 9 R AT DBURLE ST IR}
(RAEEIRBER  53GWd/t) o Bffbmie, Timte (REHEEE 23T) KL TP L
L7z,
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BREESRARIE, YEAKIEKIC X 2 BRI O &2 BB L C, IRE 90°C, (k1 4
JREE 2500ppm, TPEDBREE &4 BE L7z, FBRIFRTIE 2000 R & L7,

4. 1. 2. RERAER

B4 —1~M4— 5 IIERERBMORKORERE T,

BREHR D FIFRE O EAHENLD 96, Dk a A SR (R, EE) 12OV T,
AEREBRIZAONR >, M4 — 1 TE=y ZVEREDEA T Y v Z BN R
HNDD, FEMBIEDORR, @%vayfﬁﬁmi%“@,UTP@HWiﬁ%h&mo
¥, WilEATY o 7IEm Y EFROmEAETM TIXnWed, mETHERICITEEL
@woik,y»ﬁm%%ﬂﬁ(i%%&)kxT/vx%%M(%yk)kwﬁwﬂ(m
C) ICAERBREIIR IR 2T,

—7J5, AT UL AB-OMEAHEM (UTP, LTPKROF v k) IZHoWTIE, KED
RS REZ R T EANBESN, —HORBRA TIZEM NIk SILENEE S,
4 —5ZUTPICBEINTILEEZRT, ILEITHEBIICHEAEL THBY, WA TIHAE
BEIZREN DL E % %n/:—)f:&b, JEREOERIC LY MEAHSM ORENMETT 5
AREMEINE K, B EFHRRICIIE B LW B2 D, F, IRAWTEHIER O S 2K
&ﬁéz@b@@%%fﬁﬁ#ﬁ ZINTWDD, BRIZRUHIFICREINTEY M

EITHEREICITRE L2,

I4—6,l4—7ﬂﬁ%ﬁﬁ@%%mowfﬁfoEm%#k%@ R OB
THIREL TRVWEBRA CORAMEICAEZRZET 2, MESIIMHR I N o7,

4.2, 4 SR FE IR — VNI IR ST BTRE O SMBLS IR

Rk 24 T HIZ A 5B S F P DRI OFRELZ 2/KE L, 95 1KIZOWTRE
M7 Bl A FER L7, UTP, #iakHE Gnte, #EELOCS Y M) KL TPIC
B R RIIMER SN o T,

M4 —8, K4 —9lcvnhus Bk (Efe) & A7 L2858 (v ) o
R 27T, D m A SR 2T o L A B OB I b AR S R o
2o M4 —10ICLTPOBEHELEEZRT, LTPOMOITENREENRONTZN, &
KA ERFABERELRVRI TH o7, 1, %i@ﬁ%f&@ JBEREDOEPIZ X
FEAHTM OMEMET T2 eI hE <, B EFHERICITEE LB X5,
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ENIEEr )
7 x—X2 | 90°C, 2500ppm 99 BRI 11 Ol —-10
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9x9 BREL il O]l —10
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ENIC oY)
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DR
(A7) O | — | O kst
ARFESBF
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(a) C65UTCZ11, C65U8CZ11
—2EEH

3500 If[H iR E B 1%

(¢) C65UTCZ11, C65UBCZI11
—4ER

K4 —3 BFERARER GBAO, RIEHHM) . 7=2—X1
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[HE&HC L0 Pt A v ]

o-2-11-% 1-3-16



2000 IRf iR R 1%

2000 B EAER % (FRH)

— [} 5mm

E7)

X4 —5 BERBER GREBAO, B - A EEOMR
(90°C HifkWyA A 2B : 2500ppm, 2000 HEIETE)
(Ef A X REAS, & DM ARIBER)

M-2-11-% 1-3-17



BAFE(RN)
|

EEH

M4 —6 US| 9RUER R 0 R R B
ORISR O TR L)

15.0

K ETE(kM)

£ 2000h BB
w3500 b iR
[=is .7

B EE

O 2000nEL AR
m 3500n ik
o

M4 —7 (2R S| REER R O A B L
CRESRBRAT O THIREAY)

M-2-11-% 1-3-18



M4 —8 4 GHHINELRRAER (T b)) @ 2Pk 24 4 8 /]

B

4—9 A SHHINEEL B GRS VEE Eitimte) « PRk 24 458 A

i A —
71 ¥4 5 A oS
HEEND D
FENBH

M4—10 45 RREER (TEXA7L—1) Rk 2448 A

M-2-11-% 1-3-19




5. W FANLEIZ L DR
&%%*1,3,4?%iﬁ%ﬁ@%@%t%é%h%@%T%ﬁ@LTméo:ni
TIZ3 54, 45HOSFPRNORELZERL TRV, BEI - CIIBREESEKD
EFCIIMETE S AL TR,

5.1. DAL IF TR
5.1. 1. BRI

35S F PWNICIIEZ < OBNE DR SN TEB W RBHESG K~D 23 L S iR o 2
EHERT DD EEEL R L2 AN % TEERRE LTI X 9%k (AH) %
Nty RAVEEEBR 21T 5 72,

5.1.2. #BRSAE
D3I E T FEERER ORER S 2 LR ISR,

FRER AT 0 © 9 X 9BREL (ATY)
THTERA [ s N RLVER
HETES : 5m

% NAEE #1000k g

5.1.3. FABRAER

2t DREHES IR Z X 5 — 1ITRT, BEROME, ~r RUERE AR UREHEIZ
BE L7200, B0 RFHERE, REHEEE OBEMEIMEINDG Z L EFER LT, £12
FRET =200, RN UTPICHEZEL, TOEBMENEERATY 7 &2 LTe
TOBREMEIRET D 2 &, REMEE NEMELEIRT 5 X 5 2 R& R ENMIINES N5
BIIXUT PSMELRTE U 7o % IREH B R SR TE T 5 2 & Zfifgad LT,

L7z TC, REMEBE ~DRBIEIZUT POEREREN LIRSS Z L AHKS,

5.2. AFSHRIZIIT D3N E % T RBICET 2 MTaTAm

A5HES F P CIEE FANEENDRWRRAPHER SN TEY, B8 LTBEHEART
IFUTP Ny RUTIEE LWERITBRE I TE LT, Ko DOBEHZ DWW TIZUT P
N RVEHEELIZEHE OB BB ARETH D EEZ BND, 20, 45 SFP
WNO R ORENT, AFEREHEH 7 — v (B EHZ W T, —# 6 5SS F P) ~
T 2I1ChTe - T, 16k L FIHRF OB COIY v, BEFONFT—2 2B
RUENEIERBROMBHAN TE D LB 2 OND, 7B, HMNAREALR CHHT 288HZ S
WTCITREME B E MEETH D Z LN EREN D,

IREHE S DR TE L TR T HUE, BB E M I TR S s L BEABND 2
Enb, UTPOEFBREZBLZTHZ LITLD, BREHMESM:Z 453 5 HiEIZ W TLL
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ToLBYRE L,

5.2. 1. BREMEES MO FEM 5 £

MILEDERIZEVUT PR TRT L E, BEMEE IERMEICL Vb B XD
DD, BREHEARICITEROBREEE NEE SN TWD 72, BEHE L T 288
WBENTAT L ClbAEE LT, R0 OBBOREWIEE CIEMMEL X225 2 &
T& %, —J, 5. L3ITRTHRBAERNO ISR LD, BEHEEE LD bEICUTP
ICBWTHMWERREAET D, LN T, BREHEEE IZRAET 28D BIRIS L
WES 586, UTPICRAETL2MUERELFHMIL, DU T PIZEET 5L
FWEZNET D Z LI KRS DML OAEZ G T 5,

B, BREHEEENBEMEE L LTHELITRBHERMEICEE L 52 5 2 Liden
DS, ARPREHE MK BV T, BEEAICE L RWERIGE D (0. 2% /) LT TH D
T L AT E L LT,

M5—2ZUTPIZEET 2MUEREOHIT 7 v —, X5 — 3ITHITET VO,
B5—41CUTPOMEXZRY, MrET /M, UTP, BREEE (ThEHR) LW
mwinx (K TSNS, AhE () ICTmEmELZEaRT L, UTP RO
BHEE (XRER) X ETHOEMMEL ST 5, BEEE (1XR%ER) BRERIGH
IZETHHEMOUTP FREEZHEINT L E & HICUT PIZFEE T 2 WA &% & &t
T2,

KRNIV A PR EHERE T = — FANSY SZH\5, ANSY S 22— R TOMRH
DEEWEZ TN T 572U T P OREKHERZFE L, X5—5DLBVRBRT —& &M@
Hr & O ZITV, ETRER SRR T — 4 2B CE 5 Z L 2R Lz, £7o, ARMHTIC
BWTHWEREMOYMEELFRS — 1, K5—6, X5 — 71277,

5.2.1. 1. UT P MM & Ol E
X5 —8 LUK 5 — 9B R U T PEMHARONMIKZ 7T, UTICEnEhoi
WERDE 2 FIZONTRET,

(1) Frxorxnhy 7 A BT 50 RV ESD R A &

DIVENANY RIVIZERET H L, N RAUBREZ ST 2B bibairte & HIZ, N R
JVIRA NETED Oy T —7 BEARATL L O IZERT 5,

Fr xRy 7 A (LT, CB) 1%, Xy hT—27 EONY RAVRA MR D a—
F—EICEESNTND, D, CBEmIIxT D/ Fb EimdD ik AiA 5 % f
THZET, " RAVERERY VT =7 EREFNT 5 2 ERHEKS,

(2) N FVIEIER R
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DIVENANY RIVIZERET D L, N RIUENILIND X2y RARERT S, 20
728, N RAVIEZRHT A2 T, Ny RAEEAZMT 52 kS,

(3) CB himicxtd 2 a—F—ARR b BimokAidAmiE (9 X 9BE (BAY) OH)

9 X 9B (BH) 13y RARA MBETIZEBIN LS zca—F—R A MRdH0,
v RV b & i U CRRZED D IR WHIEN ATRE TH D, Z D7, CB Liglikt+ 52—
F—=RA MESRIAHLEEZRNT L2 LT, Xy NT—IEREZHOT 5 Z &3tk D,

5.2. 1. 2. BREMI R 2 il L2 12 BER o1l E $k & EE R E
(1) fgrr ik
U T P FHEIFAFZ TR L —FRVREHREE SR B mSE 5, UTPTF
FERINTIE, RVIREBHEAEE 7> b BB ~IEE B m EAMER 3 5, RS
BILRWIZDIEMMEIZ LY 72bis,
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278.4kg/m 11 12 59.9kg 22 23
59.9kg 23 24 185.4kg/m 26 27
59.7kg 28 29 127.4kg 29 30
185.4kg/m 46 47 127.9kg 48 49
59.9 49 50 119.9kg 2301
119.4kg 2901 119.9kg 4901
b.
(MPg) () ()| (mm) | (mm) MPa) | (<10°mmimm )
IN 11,12 22
24 26,27 28
1.04 93 40 165.2 7.1 STPT410 201667 10.3
19 4344 46
47 48
30 40A 0.43 93 40 165.2 7.1 STPT410 201667 10.3
43 44 1.04 93 40 165.2 7.1 STPT410 201667 10.3
50 56A 1.04 93 40 165.2 7.1 SUS304TP 193667 15.4
.
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(4)

2-1 SAP NASTRAN
SAP NASTRAN
Fx Fy Fz Fx Fy Fz
IN 10 442 -99 20 452 -99
8 0 1001 0 0 981 0
13 0 1991 0 0 2021 0
25 599 7365 344 618 7385 344
40A -89 1226 -89 -89 1226 -99
45 275 4649 0 246 4629 0
56A -795 1373 -148 -785 1354 -148
SAP NASTRAN
Fx Fy Fz Fx Fy Fz
IN 99 -138 -148 99 -138 -148
8 0 50 0 0 50 0
13 0 383 0 0 383 0
25 -89 1030 -246 -89 1030 -246
40A -89 -148 246 -89 -148 246
45 363 -991 0 363 -991 0
56A -295 -187 148 -295 -197 148
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BT S) : Wy*gxL/Z HiTEsh « (Wyxg*L-Wxtg+H) /Z
HAME ST : Wy*g/Ay EAMIET) : Waxg/Ay
1 2
Wx kg 0 0
Wy kg 61 36
L mm 300 67.5
H mm 292.5
g m/s? 9.80665 9.80665
Z mm3 67800 6270
A mn?2 2190 752.7
Ay mm? 504 354
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H
SAP
0 3 2 0 2.7 1.2
(MPa)
L
SAP
1 4 0 0.5 39 0
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2-2 H L
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ABAQUS

ABAQUS

ABAQUS

Version 6.5.4

2005 1978

19

21
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NX Nastran

1.
Nastran 40
NASA
1972
MSC.Nastran 2003 Siemens PLM Software NX Nastran
2.
NX Nastran
3.
4.

NX Nastran Version 8.1
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51.
51.1.
51-1

A
}’ NX Nastran

END

51-1
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512

51-1
NX Nastran
NX Nastran
52
NX Nastran

513
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52
521
NX Nastran

522
NX Nastran

522-1 522-2
522-3
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199755 123456
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123%56 L
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523.

D

#_ el
212\ pA

A1=4.730
L=10[m]
E = 200000 [MP4]

2x 28

12
=1.333 []

= 8000 [kg/m?]
A=2x2=4[m

2
El
fi1= 21 5l
2727\ pA
4.730° \/200000'106 x1.333

2.7-10° 8000x 4
102.7774 [HZ]
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)
_ n D
f= 2 |2
2ma?\ poh

A1=3.494
a=10[m]
h =0.05 [m]
E = 200000 [MP4]
v=0.3
Eh?
12(1-v?)
_ 200000 10° x 0.05°
12(1-0.3?)
=2.289><105[N m]
p = 8000 [kg/m?]

A D
fi1= >
27ma | ph
_ 349% /2.289x 10°
2.7-10% \ 8000 0.05

0.420665 [Hz]
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wi3
3El

W = 50000 [N]

| = 480 [m]

E = 30000000 [P4]
b =30 [m]

h =30 [m]

= 67500 ["]

wi3

3EI
50000 - 480°

~ 330000000 67500
0.91 [m]

bh?
6
30- 302
6
= 4500 [m?]

W I
G__
z

50000 - 480
4500

5334 [N/nm?]
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5.2.4.
NX Nastran 5241 3 NX Nastran
5.24-1
NX Nastran

524-1 NX Nastran

NX Neastran
[HZ] 102.8482 | 102.7774

[Hz] 0.415096 | 0.420665

[m] 0.01 0.01
[N/m?] 5333 5334
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1kE—F
524-1

Output Set: Mode 1, 0.415096 He
Deformed(D.0142)-Futar Trashlion
1#E— N
6333,
5000
4000
3857
21
3000
R

1667

i 0000. 1333

L 1000
« Fi

Output Set: NX NASTRAN Case 1 938
Delormed@.01) Total Translston
GriterisBE EAUR Max Comb Stress

BRI
5.24-3
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500 17.1 0.455 3.40 4.36 0.78 9.89 3 70.0
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