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K% +1
T K21

P (5.11)

Og
ZIZIT. KEDPIE, RITEA,

Ky 1 BRI BT 2 RED /NS WMl [ EIRONAMEEE Ro/R2
P : iR J) (MPa)

b) WEIZ X DRG] 013, ROXGB.12)IZ LD,
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1

o= P (5.14)
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a2 JOT A G RIS I3 2 BeZ2 O Nl =2 — F-—ER O i S AR %
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1) REFH, KAEEWM, 7274 FRAT ULV AHOE =y 7 VA4 +350C

2) A—ATFA MRAT LA : +425°C

3) SUS630 : +300°C

4) 2.25Cr-1Mo tit B8 - +400°C 2> 5 +500°C
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5) mEEERERLE +350°C

e) I 29 5 Frdn b

e 7 AR A 38 3 298 o7 AR P O FRRIZ 10 [A], ERRIZ 10%[E &2, 72750, 7
N—"T"E OfciyE sy ihikiE, ERAZ 100E & 95, 3REHE I #4565 2 9% 55 FF &b o
TRRIE 10 [B], ERRIE 100081 &35, 7272 L, B 7 OskEtE sy difiE, ER%E 101 [\ &35,

6.2 FEEDERR
6 DI FENT THW AR EOEKIT, KIZX
E :  MEOREAERHRIERE. (N/mm?)
Eq : E%ﬁﬁ"iéﬁﬂ@%%ﬁﬁﬁ(wmﬁ
K : IS OEBFFHNEEOT 2524 CLGEICEET D185 T. kO ET 5,
Pi+Py+0 = 3S, @%ﬁ: K. =1

g A . (1-n) [(PL+Pp+Q _
3Sn < Pr+Ppt+Q < 3mSy DFE K, =10+ n(m— 1)( 3Sm 1)

PL+Py+Q = 3mS, DG Ko = ln

ZIZTy Sy m AW nid, WITK
&fﬁﬂ@ﬂﬁﬁﬁﬁéf FE R AT A B L2 3 9 D HAT A e () 20,
FEE R AR AR FFE % f AR AL O RE i%ﬁ@@%_omfﬁJ
WS 1 RRERR R O HIEE DR O FFR S RIS 1) |
(N/mm?) ,
mMOn: JIS B 8266 HIBE 8 DF 4 1TH T T D REOMENEEK

ek m n FERIRFE(C)
il 3.0 0.2 350
A48 2.0 0.2 350
A —ATF A NRAT L AGH 1.7 0.3 425
NN e 1.7 0.3 425

o BRI IR OIEE(R 7=
a o I SINCXT HEREHMRE
Do RRIR LIRS D R R R

Ny @ FIE 1 OSHIRIE S 2REHREEZ MW 256, LFFR L) 1I881F 2 Se (TRIG
Dk U R O FFAE

Ny ¢ FlE2 (EI5HM NAHT 2REHREE W 256, BLTRIC,) 28T D S ikt
IS RRAY . SUABI IR~ (ki )

nooc PEATRGR LR

ni o BEEROfE RN LRI

Ny ¢ YT
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Na

Nai .

Sa

Sair
Seq :
Shax :
Sin

Smean :

Smeant

2

R U R OFFAAE

B DMK LB DA

J& 71 HEE (N/mm?)
FOR UG 7798 & O RIS (N/mm?)
SIS IO IE & U 72 MG R E (N/mm?)

ISR E D 1 YA 7 LV OEEFFICHIT A5 NE (N/mm?)
JISTIBRE D 1 YA 7 VR OZEBEFIZ IS T D K/ ME (N/mm?)
HR UG 5R S O (N/mm?)

FlE 1 LOFNE 2 (2360 HEEFLNES (N/mm?)
MRS OB 3R S (N/mm?)

IR ISR DM BLO R S (N/mm?)
RIS T DA IEIZ N 2 MR URRRTREE (N/mm?)

HEEHRIR B2 35 1T D AMPEFOBRR A XUE 0.2%0 71 (N/mm?)
BAREAE AR

6.3 IR DAX

J5Z 55 AT D FNIE

952 55 AT D FNAVE, e % ﬁﬁﬁ%Lﬁfé%Q&Uﬂpf M AT 556 & bl
HSBsm6mE§8@32&U&®1yn)

a)

b)

)

2)

3)

4)

3)

6)

7)

MR U F158 S DOYRME Sai 22 D)L ﬁﬂbﬁﬁ%é@ﬁﬁ&m%ﬂﬁi@%ﬁ?
50
E—2I5 e LT, JREREE N ER I L DN ET 2B ET 25613, REIDST

T, MM T DALTZATROSS TG AN EGEC K 208 hEPRE &L <ITO0T
HEPIRED | UIREARE G L <3 ITBERUMRED) IR SI2 X 215045
HEREE (921 2I) Z2F U C, #ulk LS50 S OREL O ER 2B 5,

85 2 WOBMERRAT 2 B 9 2561, MM CH OIS NS IR K. 2R U T,
R U )58 S OIRIE & O &5,

d)IZ L0 EENE S OIEZE U, iSRS S, 2 HET 5,

SR L (2361 DM B DREFMELREL Eq 38O B VERERMELR B E (FIRIZ IS 1T H1H)
LRI DGEIL, 4) TR DIV EMIS DHRNE Se (2. MEMELRE O E/E, (MBE C &
M) ZF U, S IIRIE S ZHET 5,
@Xi&fﬁ%hk“ﬁﬁﬁ%@&ﬁﬁ%ﬁfﬁ%k#éﬁﬂmwﬁ Pt S E
FHE AR S . RBEE LRI N, 23RO 5, AGER UL o 1386 U OFFR
i N, 22 TR B0,

—ERWEOIS YA 7 VB ERD 25813 IS A 7T &I M%%mb %&q
DAY 2 FFAMR U IR1%% & i e ﬁ%ﬁﬂ IRREHE IR 0 SReD &Y

BB UAZEET D, UDEIZ 1.0 282 I 570,

MR UG JT58 & OURME San

.:.\

U758 & ORI Su iZ. IROX(6.1)IT
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_ |Smax—Smin
Salt - | 2

(6.1)

FISHI DI N EALT HEEIZIE. JIS B 8266 MEE 8 @ 3.2.1 a) 2) X% 3.2.2 DFJEIC
P> T, BTG D 1A 7 NVFOEEZRD D,

C) 7%3755& L}/_{L;jj gﬁ é @szi@ Smean
T 7 MR 2w 3 D5 A, B U 7198 & O Spean 13, IROR(6.2) L T 1)~4)IZ
L5,

SmaxtSmin
Sinean = - 5 (6.2)

1) Swean <0 DHFEIE. Spean =0 £ T 5,

2) BEIE®., JEAROGMNELFFEIC L0 SIS E R 2 b TIPS A S T
WIS TNE, Smars Smin L O Sean DIEIZH AL TH LW,

3) HEESICXVWMMEERZ > CEAINEEEICE, MR USHO L & TOZEREN
TR TR UE U7 BR RIS LV BRFES N TV DI AITD A, Snars Smin XY Sean
DOFEIZE AL TH Ly,

4) MHERBRICIB W TEAAZERAAE U 255121, BERISE AN SRR IS ) %
ZDFEZE Snars Snin KO Spean DEIZHANTE 72V, ZOHATT ) EFFEOTNET S,

d) PSS ORIE
HSR U 7198 & OARENE Su \ 2k LU CFEIE S O IE %2 U 7255 RIS Sy 13, R D (6.3)
&5,
Seq = {Satt ( Sar + Smean )} *7 (6.3)

SPREIEINT, IRDBIFE 722D K 91T Spean= Sy — Sare & LT R, SEEIS T OFFIEIZ
% Sy 1%, DOR(6.4)ITR(6.5)C LD, 7272 L, 0 KD o, [TEER L I HEEZ H WD,

REH. IKAEEHE NG =y 7rIILE4E Sy = max. <0y 5 R R (6.4)
F—AFFA NRAT LA Sy=max. (gy,0.2520,+112) - (6.5)

6.4 EBERITEIR
6.4.1 RBEFEEOX
£ 6 [T TN — T O g ML, o (6.6 5 (6.2 K D,

a) JL—7A
S, = (1.2x10° — 28a,) N ; % + 0.450, + 36 (6.6)
2(6.6) D i F A S OMERA #2542 8 &P X, FIRICIS T 251958 & OFUEEH
300N/mm? LA b, 1,200N/mm? K T 5,

b) ZL—7B
Sa = (5.09x10%) N 45 + 0.40, (6.7)
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R(6.)DA—ATF A FRAT > VA (BRINTHMZETe) (Cxbd 2 HEMHIX, 7k
BT ASER X OBLEMDS 390N/mm? LL . 900N/mm? K T 5.

) /L—7C
1) JEFFHm N =1.6x10>2 DA
Sy = 34,095 Ny %% + 1,853 Ny 00 6.8)

2) FEHFEM N, > 1.6x102 DA
S, = 174,000 Ny 870 1 1,700 Ny 0076 4 4 (6.9)

A MEOREIE Z L IC N L » Tk A1
:ﬁ#éﬁﬁm)f\§8Xi§9_

(SUS630H1075 DfE & FEA & L 7=t O FELR

&8 AME (Nr =10%)

I FEm Ny | 1.6X10°~10° 10* 10° 10° 107
SUS630H900 0 88 90 78 66
SUS630H1075 0 0 0 0 0
SUS630H1150 0 -54 -54 -46 -38

T 97 F A N O RN I T 208 DRI OMEIX, N O FEIZ & - T
i %,
&9 ADEDEXIE (B=log Nr)

BT Fm N | N=10° Ny >10°
SUS630H900 A4=0 A= —2.4167B*+55.5B°~474.58B*+1779.5B-2370
SUS630H1075 A4=0 A=0
SUS630H1150 A=0 A= 1.5833B%-36.167B°+307.42B>~1144 8B+1516

d 7V—7D (R¥A 7ML & A 7 AROXSGE, 5%10°~10° [[])

1) iR (3%)
YA 7l S, = 8268 Ny 7 + 76,403 Ny 05615 (6.10)
YA 7| S, = 5229 N8 (6.11)
2) 400C
YA 7Vl . S, = 185,000 (0.025 Ny 00262 + 0.1602 Ny 05%) oo (6.12)
YA 7 Al S, = 61057 N0 (6.13)
3) 450C
KA 7l . S, = 180,000 (0.0025 Ny 97 + 0.2356 Ny 06137) - (6.14)
YA ZU|l s S, = 603.02 Ny O (6.15)
4) 500C
KA 7l . S, = 176,000 (0.0025 Ny 095 + 0.3824 Ny 079%)  ____ (6.16)
A V|l S, = 62417 Ny OB (6.17)
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e) J/N—T7E (BF7FEAm 10°ELLT)
1) JEHFHM N=3.5x10* DLE
JETIHRNE Saw BOT ZHH Ae, S OERT OT 2 gk, IRDE(6.18)7> B (6.21)I2 &

5o
S, = 0.5EAe, (6.18)
Aer = 0.0266¢155(a, /E)"S3N/"56+1.17(0, /E)“82N O o (6.19)
g =—In(1-®) (6.20)

ZIZT, MEIOKY &, MELOFIER S o, X OB ELORERIEIRE E 13, RIZED
@=0.23. 0,=1408N/mm?, E=2.0x10°N/mm?

2) JEGFH NS> 355100 DBA

logN, =8.18—2.07log(S, /6.89 —63.0) (6.21)

642 BREEFHRICAVSIHHOSIERAS
l%{mL j’%)HiL ﬁ@f?é’ ﬁ%&ﬁmr ﬂﬁ‘é%éﬂ
RIRE o, 1X, RO a)~d)IT &

« BRI 55 HIBR TN D B RO 5

(B

a) JIL—7A (£ 3R 600 < ,)
TEHAIELEE 23 200°C LA T DA T, 0, (ZIXFIRICEB T DM EHEFE O 5 3ER < S, 2 V), 200°C
B2 DEANE. FOANCEEICL 2BV EEZEFEL, RI0DO LD 14 2 HV5,

b) ZN—T7 A (A =z%)L600)
B o AR, EERIREICB TS a2 VD

¢) /1L—7B
S g7t AR I, IR EICBIT D e WD

d 71—7CELkOYNINL—T7D
B 57 HFRIZ o 1EH R,

e) J/IL—TE
R 5 MR EIRIEE BT D e, WD

6.4.3 EREHRE
o 57 WA 2 8 9 5356 . Bl o7 iR O ER 2210 5D < BREMR I A BRIR L, 77
EERET D, ISR S, ﬁ#é.ﬂuﬂfﬁw ZAWDSFIE 1 OHEIE, Sl azF LT
A2 RRE T Do W T T NASKE T 238 EHR 5 B & FV D FIE 2 DAL 57 6 Ny 12
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VB %F U CHAMEEZRET D, a KON OEIZR10IZLD, 74— DT g mEIC R
SHAE 22 BT, a DARE G 2D, TN—T BEIIMEEREDOT — X 13720, pidsv—7
BERILERART,

%10 BERLHBORNFER RVS (0 BEREE)
IN—T PO LK ¢ p

20 30 20 30
PRI, KA a5,

A B b LA (£ L 600) 1.23 1.37 2.32 3.42
B I —2TF A N RAT L ARG 1.45 1.72 2.72 4.43
C SUS630 1.45 1.72 2.72 4.43
D 2.25Cr-1Mo & FL 8 1.45 1.72 - -

E E= vV E4E (L axr718) — — 2.72 4.43

644 BFBMEEEDOFIE
R LR OB RE 2R T 5 FIEX, kO a)~dIiZ LD,

a) SIS S IRNE
SIS ARG Seq %2R D556 DEIEFENETT Speant 13, ROD~DIZ L B,

@D Swean < 0 o Sweans = 0

@ Sur + Smean =S, : Swmeani = Smean
@ St + Smean > Sy « San < Sy o Smeant = Sy —San
@ Sui > Sy o Sweans = 0

IS STHRNE Seq 13, IRDOA(6.22)I2 K %,
Seq = {Salt (Salt + Smeanl)}o's (622)

b) FHE1 USHINE S, K+ DREHRE a Z V2 55)
R LT DB O R S RO D S, 12 a BT Uz Sy VAL, MK LR DR
1E NI %;‘R‘&)éo

¢ FlE2 (EFHFFn NAZK T DEHRE g 2 V25 6)
%5 LT BB O B R O R D S0 Sy ZRRA L, K FHMmERD, fTHRLT
NZ t—é—éo

d) MR L[ FFAE O R HY
FR LR OFFARE N 13, ROK(6.23)I X 5,
N, = min. (N;. N>) (6.23)

- 28 -
FARHEAIC L 0 B COBRL, ESiF IS TR £7,



KHKS 0220 (2020)
2

645 ZEEIGHDFZE~DER
FEF RN 21T D5 6. REICER T 28K LIS OBES 2% ET D2 HERH D5, —KIC,
—EDOWEME & )OSR Uit ) (@ISR &9 .) ISk LT, =g & 383 5
KU E WD BIRT, EBSHE 20 HRERER SN D, Los L, ZEhG ) & ok LRI,
IS TTETE DFRNTIZ L0 | HRIE & S8 B e 2 85D — B IS IHRIE & ok LR O A I E X
RHTENTED, o T, MEUISTIDOBEE SR L1, il L7 JRFRO —E I IR & #fuk L
B DB TH D,
R, EEE LA O JEJIRREIX. KREUED HIERE NS HE L THABICKEIEE T
B B3 2R — R 2 &2 (KRIE—R) . FERHIEMREEOEENC LV . EREI RO FRIE
I EARENHEINT DI E S OIREN 2 EE L T2 5 UNEZEIED, 0 X 5 72122
IS E LT, —EREIG ) E XBIT 5,

I U T) DBRE 534 2 B4 D g i 57 ik & L3I RO DR 2)D5E N E S LD,
1) MR UGS OBEESRORNY CUIMIE UGS O RAE) 23, S s dhi#go 10® [0
W TR 2B A D%,
2) R LIS OB ORFE CUTMR LIS O RAE) A3, Fadfd5 o> 10° [ o
T 5 58 BE A D

DOLAITIX, 6.7 DRREHEAGREZHEH CTE 5, LarL, 2)OHEIE, il 77t o RN
72\ T BAFESE ARSI T & 32, 108 [BI0D Y& 55 B8R BE AT O I JJRIE i 9 2 9 55 i D gk
W UEEE S IR STV, 2)OBE T A 3 5 fci e o7 iR O 1IEZ . IR a), b)& N e)ll
N

20 2)OBAIT, 108 BN 558 2 48 2 28 KIS S HRIE O /DB miguR U & | 108 [8l 9% 57 58

R DM/ I ST HRIE D AL EK L OFLAH T IR 2 EHIN SR E STV 5,

B F7 iR OB E
TS F i Ny % 2x 100 [ 4 48 2 2 Bl 27 1% . 6.4.1 DS 57 i 0 3(6.6)., (6.7).
R(6.9), #Hi(6.13), HK(6.15) L VR (6.17)EEIEL T, KOR(6.24)IZ L 5,

a)

Sy = C+ N (6.24)

ZIZT, Sav NEDCUE, WITE 5D,
Sy : I J1HRME  (N/mm?)
Ny Jg9535ay (72720, 2X10°E < Ny = 10%[A])
C : HeityE 55 BARIZ I\ T, IR 95 Fdn Ny =2x10% [B] & Z LS xt i3 205 DR IE
S, CEZEDME (C=S8, 2x109%)

b) I U1 5E D FF AR O i BR
S HEMES . (6.2 5 LD 108 [BIOE FFIREE D 1/2 LI ET, 108 [B 0¥ 5758 B KT
DOEAETE, B LI OFTREZ 108 [ENCHIRT 5, £z, IOREE?, X620 56155
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% 10° BOFEFHFRED 1/2 RiiiDB 1%, € OIS HRIE IR TN DR R & LT, #k
LI OFFAEZ BIRK & T 5,
o) JEIIARHTOFIA

R(6.24) % F VN Tl 77 B 2 4 1E U 728555 O S fHT O J71EIE, 6.4.1 O Hek 57 ik
WA 2 TH(6.20) 2 WD LIAME. 6.3 KDY 6.4 IZ1E D,

6.5 EREHRFHAER

P T FRAT IR, B 57 MR O 0 12, FHIS I OMIEE L CREMREE: T ORE L7k
FHEFT IR A L TH LWV, 52 DTV ARREHET RO Z | IRD a), b) K Y )T,

a) RFEM, EKAESMMEOET =T 4 FRAT VX (B 6)
6 1%, MBS I3RIR & OFGEMAS 895N/mm? A, JEHAIREE A3+350°C LL T D555 1236 H]

T 5, WHFEMN 10 B E B2 A5 1E. 6.4.4 K 6.4.5 OEERE SRR (Fv—7F A D8
E) kB,

by A—ATFA FRAT LR (BT
B 703, MR UIEEDS 10N [FIBA T, GEERREE D +H425CLL T OLAICE# T 5,

B, B71%, AR LICE > THREL2EODT-A—AT T4 FRAT L AT S
T% éo

¢) mTREHARL ~ (E8)

AT A8EHT JIS G 4107 @ SNB7 & SNB16. XIIZ DFEEM BT, W b UL

Zha UI=AEe 92, B S OIS RNT & OYR I5 AT I O DRk EHI DI & S, O, JT
S B 8266 MiEE9 D312k 5D,

B, B8 OMEMICEELTiL, JIS B 8266 MIBE S8 D 3.5 D b))l L b,

6.6 REMARHK
W TTRRRT 24T O ERALIC IV, TEAE), B (RE) OEBHEIC LY A U 2B LK
JIH8R S OIRIE K OV % 6.3 12K VR L. 6.4 Ok 57 Mg X% 6.5 Okt 57 i 2 v
T XS 2B DTG UL N; 25K | SR O R U & D offn e LT,
(625 LV EH L= B AFRE U ofEix, 1.0 F &7 5,

ni
U=ZF

6.7 %% 3 E O KR FE
6.4 (TR T R 77 HIAR XX 6.5 (2R3 R FHEE 7 B AR X D98 F7 FRNT I B A DI JIENT A2 AT
DL EAMEE LTS, RAEDISTIRNT OFER D720 GEITIE, 3R IE O R & RS ORD
ARERIAZ FAV T JIS B 8266 BHEE 8 O 6.3 12 X W 9758 O EBRAVFEA 21T > THREETHIE,
FEBR LT ARSI & TSGR LRk FR 5 Z LN TE 5,

(6.25)
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(SEHQu X Ww/NS68 \Y B} AFELFELE |5 Q HILITE OB
VHELERHESEOMY N A LYY JCTLNYHBT ST " BEY IRF

RETHOUNRE €
Qb B F T ok b O WW/NGE8 T 14, Wwui/NOS Ly Y T B ORFL T (5 S LISP W RIS %E 2

CLEHBCIHHOLTMMU/NOSS W R EERELIECHFTITR BIGY 'L 9

BEEW—
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C e ’
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TT+30°T
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7 HERARRAENT
71—

ISR ST DENEAEIZ DWW T, 6.1 a)2) K TN 6.1 d) DI S5 EMNT THEET & AL LIRFE A2
TR BTIRIRAENT 2 i %, 7277 L. 5.3.6 DS OSSN, 5.3.9 D7 T JHEFIC
IRT T T VRO T T EERL,

7.2 BIAE
WD a)y~c)D T INTFES T DA M, BRI ORI TH 5,

a) HAEMFEROSEE
K XZIORIELR T, XELERFIOHMORNE t D 0.8 (20D X FEEITHB T, KO

7D RO (7.2) DM A e T 556,

(7.1)

K, <K,
(7.2)

0.2t < (K, /S,)

ZIZT,. Kn Kiew S OVt 1E, RIZEK D,
K ISR (MPavm) ., MEIAONEIZ &S 285710 & HD5E1X 8.2 1)

2k %, 2ok, KOFEIZHWD EHOBRIE, ROOKTOIZL S,

O MEEONIL K O%h Oy g m & 2 (G R s xR <)
TARY M (FEES/ZHEX) 213 OEFEME A

©@ MO O M JE 7 10 3 & 2L
e AR e Y s N

Ko : SEBHRIRFE T 381T D AEE O S O B AEREINE T A EHZ S WD TR 0

[ O A IR BR A 1TV R D 5,
Al O I D7 — 2 I3 72 0NIGEIE, 8.2 a))@D(R.)DHFE A%

NS ZENTE D, E, BYEEZRT 2N TEIUT 82 a))DD(S.

DE IR HEAXLERAND Z N TE D, (MPayvm)
D EESR L (2 DR FRIR AT 0.2%00 /) 0% EfE (N/mm?)

¢ EEAERTTIEDOFALORIE (m)
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b) ZEMFEROYLE (RS RaRE 5T, )
RN E DN BEIZAHHE L CH G S DBASTROH T Z & 72 < SMAIDTEMR ST S 5 6
THEA25G C L 0D e N8 2 BR < SMIU O 8 DO REEIE 3% FHE ST D 120%LL EToh 5556,
T, N E RS AMU OB OMEEE Pk k5,

NS o +S
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B, =1.10190 - 0. 039726— -0. 174352[2)

M,=2 Y, —2M, -8

~

J
|

B, =4.32489 — 29.8744; + 77.7556(? - 68.18544(

~| R

2
B, =-3.03329 + 19.92166% - 50.328(%) + 42.7696(

~| R

2
A, =0.456128 — 0.228412% - 0.186092(%j
a a 2 a 3
4 =3022-21.7358"+ 59.76(;) - 54.8296[zj

2 3
A, =—2.28655 + 15.77542% - 44.27(%j + 41.30832(%)
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72770, 0=a/<010%iPHI%. ZEOMAFM L TRD 5,
'%w%é

AR
t:WE

D.2 ERD2DOXHEFHMDOLGE

0.5
G, = (4+ 2N, +ﬂN2 + Nan—
3 V4

0.5
4+N +4N2+2N e
3 5 3

0.5
= 4 gN1+£N2+1N3 0
5 3 7 2 V4
0.5
G, = 4 1N1+£N2+EN3 0
7 2 9 5 T
ZZ T,

0=1+4.593(a/ ¢)*

N, =—2——(30F, ~18F,) -8
(40 )

N, =—2—(60F, —90F;) +15
(40 )

Ny=—1+N,+N,)

Mﬁ
FO = Q(TJ
5

2a
Re%)

2
o =1.14326 + 0.0175996 3 + 0.501001@]

£ =0.458320 - 0. 102985— -0. 398175(

NlQ
\_/

y=0.976770 — 0.131975 % + 0.484875(£j
t t

2
5 =0.448863 — 0.173295 % —0.267775 %j
L XHRS
FRES
t:@g
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MEE E (RE) EMRKRADKKISERT 258 DEMNER

E.l @ER#E
ZOMBETIL, JEMASREARAZ v FEROBEINERKREAR Y Vo RICERT 2% 4, iE.
BT, e OmET AR (LT EMKFZROBRM] £09,) 182V T, ARHENE A5 F
THHAEOBNEEEHET S,

E2 EMKFRADHRBEOHME

E.2.1 ERAMHE
JEAEARSEH OFRAFIZIL, AR 4 OMELOBUE Z e T 288 T, KRFBEAMENH 5 &fIE S
NI BT 2, ZO%GEIC MBI OKFZ#EEMEOHEIZIZ,E33 DHEXEZEH T 5,
722U, RO a)~e)lTRETIMER O NS DORIEMECTH - T, KK 4 OMEIORE &
O E.2.2 ORPBHRFMEDBLE 23 2 T DM B OS5E 1T, RELO E.3.3 OO /KFE 1@ A D) & K&
HEDEH OOV IT, E34 O— b S V7o /KFEEA MO EFLEL A L, MEHIKFE SN
WD EHETDHZENTE D,

a) KE4 8o T AR

A O 50 AR 13, kD 1) KT 2)ICHE T HIREe 4 R E.1 (2R BVLELE E Tt
ANBER L ATV, FTEDSIRIRE & LIk L 35,

1) JIS G 3441 (SCMA435TK & TN SNCM439TK (2[R %, )

2) JISG 4053 (SCM435 &KX SNCM439 IZ[R5.,)

RE1 ESEMOBREEBRMOBLIEEERUSIREAS

VLB E (CC)
HRH ——— L Bl3EMR S (MPa)
BWEA VIR BERE LR
SCM435, SCM435TK 830~920 600~680 800 ~900
SNCM439, SNCM439TK 820~870 630~680 840 ~900

b) A7 L A4
AT LV APNE, RO V)~ DRI ET DB E T2,
1) JISG 3459 (SUS 316 TP-S }T* SUS 316 LTP-S (Z[R5.,)
2) JISG 4303 (SUS316 JxOXSUS316 L IZ[R%,)
3) ASME SA-312 (TPXM-19 (2[R %.,)
4) ASME SA-479 (XM-191ZfR%,)

C) AT v L AFHOE NI
AT 2V AROEGRINTA L, b) DR ITHET 2 AT U A MmN T L7 k8 (L
T TREITH ) &) &35,
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d) HEVEH
MEGIX., ROBKICEET D2MEE 5,
JIS G 4311 (SUH660 (2R 5. )

e) T =T LE4
TN =T LEEIE, RO DK 2OBUSITEET DML E T2,
1) JISH 4000 (A6061P-T6 (ZfR5.,)
2) JISH 4040 (A6061BE-T6 K} A6061BD-T6 I[ZfE %, )

E22 #ME4FH

JEHE A S O OMELOMEHEEZ, R @), b))z k5.
a) —i% (@O EHRE)

MBHERS X, FIRICI T 25RO BRI (BRI S UE 0.2% M 71 (BUF TRERIRE |
EVDL) . BIIRIRS, HOR UMY ) OBSENBLE STV D, MRS A 22 AR 3k
BHERAA BHRRE DO BUE 3 72 WM B OG5 13 MPBHRFPEDE A2 3R E L, FEEROFERBRIZ LV |
FBHRFE D FERIME AR EELL L CTh D 2 & 2l 2.

JEREK SR O OB O BRI, EFROMEHMREIEIZINZ T, D 1)~4)IZ K 5.

1) FRREIZX, RE41D)IT KD,

2) ONE, 12%LLEET 5,

3) KVIL, 30%LL EET D,

4) FLORWIN TR LF—1T, KK 4441285,

b) KA 48 o> 58 FEAK R

A48 O JR BEARIER 2 3~ 2 3561213, BT XUTETIR & R O R ORI D>
ORI LB 3 I LD, FIRICRT D5 ERBRO SRR S 235K E.1 IR 58 AR O
SRR S OFEHNTH D 2 & 2R T 5, ZOHEIZ, EALa)OMEMHT & O E.4.1 b) D5
AT CHE 2 IR T 2 5 IRIE & O EMEIX, F& BE.1 ISR 58 AR O 5] 9R5E & O FipH

Di/IMEE T D,

C) AT ¥ L ABAOAERIIN A
WM TIM 2T 256120, MEOINTE R OB BHRFEIL. RO 1)~4)2 L 5,
1) AEIMTEX, 40%L T ET 5,
2) EERMFIMTI2BAEOMITEIL. 40%LLF &1 5,
2T, OMIEE, BRI TE TN TEZME L EE T 5,
3) WM TAOFHRIEI X, 900MPa LL &7 5%,
4) FREHEE O EFRIX, 300°CE T 5,

E3 MHEDKFRHEEMH
E31l #MHOKRESHEDHE
MEOKFEBEEPEDOH]EIX, E.3.2 D SSRT (Slow Strain Rate Tensile Test) DFERfE R IZHS
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X, E3310k0i79,
7272 L, E21la)~e)lHET DME LN Z 6 ORIEMEIOSA L, E3.4 O—fi{b S 7=k
FEAMEDHELEEZFEHT 52 LN TE D,

E.3.2 SSRT MiER A%
SSRT Ol iEIE, IRD a)~c) iz X 5,

a) B
JEE 7K 3B D FA D B AT IR AT BALTEAR & [ DTEIR OFBRIR O WNHELEE N & | 3RAF D
TR (& SUIIR) O%E 1T, HE OB &R oA —8+ 25 X 912, ¥
W i R ST T W i s R 2 BT 5,
¥k, IR EFBAIIEN LR,

b) I
ASTM G 142 IZHLET 5 SSRT (22T, IRD 1)~5)DIEIE A1 - 12 3R BR St Je OGABRER B
(IS & BT ) R O IR G B IR IS 3 TR N ABRBE K OVRIENE AT A BB C SSRT
2179 B oBITnEN 3@ ET5,),
B, RIEMEN ARSI, K&ARE GRBRIENIREAELETD,) ELTHI,

1) KFEHIE
KRFEMEEIL, ASTM G 142 D 7 IZHET 2 EICRZ T, ROOXIFO LT 5,
O  KFEMEED 99.9999%LL |-
@ IKRFHLEEDS 99.999%LL . 5y, CO<lppm, CO,<lppm, H,O<3ppm, O,<lppm

2) KFET
IKFEIESE, ASTM G 142 D 83 ITHET HEICR AT, et LT 5,
7272 L, XFHESD 40MPa K DO%A 1%, 40MPa Ll L35,

3) R A~k
B HEIX. ASTM G 142 @ 10.2 Fig3@IZHET HER (6mm+0.13mm) (22T, &
OPOXIF@ LT 5,
O FEmEkERER 2T 25681, B OEELZ dmm LT L35,
=L, IREEHO%AIL mm & LTH LW,
@ CEIEFEEEmERE S 2 AT 25 A 1T R B oW/ AR E S E Imm BT &35,

4) BRI
BRI X, ASTM G 142 @ 12.9 [ZHET HIRE I 2 T, KRS BIEE &35,

5) AN E
ZENOEE X, ASTM G 142 @ 1211 IZHET 2 BM0EE 22 T, 0.002 mm/s LLF &35,
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¢) MEtOKFEATED TR
b)?> SSRT DFBRAEIRA D KN ABREE & ARTEME A A BRI 0 ff 8 — (R OV 2 AFERR L
ROO~DITTRIMEOKRZEAEOEELHET 5, GURA KT LR 3 HDF)

@  FAXFRERIREE (RYS)
KRR ABRELOFEARGRSE
ANEME AT A BRBE D FEAR 38 5

@ fHxfElER S (RTS)
_ IKFE T ABRBED 7| ER S
ARG T ABREE D 5| 58 X

@ fHXHEOY (REL)
IKFE T ABREE DO
RIEME T A BB DR

@ FARHEL Y (RRA)
_ KEHABREORKY
AIEMEH ABRBE DL Y

E33 SSRT OHBRERICK HKFREESIEDHIEERLE
E.3.2 @ SSRT Dakkidi RIC L 2 /KFHAPEDHEIL, RO a)ll K 0 MBI OB TE 21T > 72 1%
RO LD

a) MEtOEE
MEtOEEIL, WOOKTONPHALT D 2 L il L%, ROBIT LD, ROBD ALY
L8 EIE. I L W KFEEMEZHET D,

O RIEMEN ABELD SSRT O fif 8 — I OVHIAR2S, B K A7 B AL CHEME AR L EIE A Bl dh 3 5
ﬂ:/'lj_\‘%f/j—“ﬁﬁo

@ KEH ABEEOEIRIREED . ATEME T ABREE O BIRIREE L A& L7y (RYS=1 & /ot
5o)o

@ KFHAEBED SSRT Ofif EE — I OVEHARDS . ARIEMEH A BB D SSRT D KAnf B AT 2
T HHETOM EXITHONT, EEIZ L > THY 5 iu7evy (RTS=1, RTS>REL, RTS>RRA & 7
D).

b) 7K A M) E FL v

KRFWEPEDHERLET, RO 1)UL 2L D
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1) &Y 2R & T e LY
B AR L T AR OHPERNBRN T AT, KEBESWERH D L HET D,
@ X RRA=Z ps

ZZT, or ps XOYRRAVE, WIZX D,
or  WIRIZEBT 2HEIOBRFREBROK D O FEHIE (%)
ps MEHRK O Y OBLEM (%)
RRA : E.3.2¢c)@IZ XV SSRT DB -7 b B ET DA% Y

2) HOVEFEHE & 3 2 flE A vt

MBI D BHUE STV R WA, SUTERFH R OB EIC LB 2 b BRI & LT D
MERINRWGEEITIE, RV T, MOEREE T OHEREL LT, RO 21X
227 WH L TH LU,

2.1) WHEINT 72 Loga o e i
WL LoGE X, MOEIEE L T 5 ROPEXDKLT 2551, KBEEEMEDH
% EHET D,
857X REL=Js

ZZT, 6 OsKROVREL I, WRICK B,
or 1 WIRIZB T DM RO SERERER O M OO FRIE (%)
Ss 1 BEHEAS DI OO R E (%)
REL : E.3.2¢c)®IT & 0 #1BHo> SSRT DakER#E 5L & B E 4 5 A O

2.2) WEAINTH D56 O E 5L

G TH OEGEIL, MOZEEE T 25ROHERXDELT 25512, KFEEERH D
EHIET D,

(5r+5cw) X REL= 85

Z 2T, O dcws Is K OVREL VX, WIZE D,
Or  WIRIZIST 2N I O 5 REBR DM O D FHIE (%)
dew : WIINTAZ X 2 OO YSE (%)
ds MBI OO O BLEM (%)
REL : E.3.2c)®IZ X 0 &N TAF D SSRT D akBRfks Fans b R 5 A%l

E34 —fRiEShf-KRESHEDH ERE
E341 EEEMOAERERM
E.2.1 )l TR A SO IR EARIA 1L, RIS T DKFBEAMEDNHER SN TS, JEHEK
& ORI AR A S O 38 AR 2 3 2 5813, B4l a) DB X O E4A.L b)DYET7
fENT T3 5 FWIRICK T 28RS O EEE ., E2.1a)DFE ELICHIET 2 5|5RE S OFiFH
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Di/MEE LTH LU,

E342 RFULAEH

E.2.1 b)IZRT AT L AHH KRN E.2.1 e)NZRd 0 I LA O —fit b S A7z Kk FE A O E
AT, kD a)k N b)ic k5,

a) E21b) DERITRT AT LA NE.2L ORI HEIMTIAMOEAIX, E33ITRL
72 SSRT DFRERAE RN L D /KF W EPEDOHERIEIZMAR X T, MBI O NI Y EENRXTA—F L L
TERE L7 UM O Z R & T 2 KBEAEOHELEZEHA L TH X,

MEID Ni B 8EE2 T A —% L L TERL LKLY ITMOE R & 5 2 K E A0 E

AT, RO DU 2DIT L B,

1) 0 &R L4 5 R
Ko 0 2818 L B RO BRSNS B AT, AREATER DS L HET 5,
(l)TxRRA%q)S

T, o osRORRAVE, WICE D,

or RSB AHEOSERBROK Y OERIE (%)

s MBI DR OHERE (%)

RRA : MED Ni 48 (Nieg) /37 A—% L L CTERL LIZARHR Y T, kOOITO

&5,
O BERRIE 200C) U LEoGgs
mm=07+a3mm<wﬂizig>
1512
@ WENMKIE (—123°CLLE, +20CHKG) OHBAE
mm=06+a4mm(ﬁﬂlzlé)
1.339

ZITNi R (N 1, ROKUSLY T 2,

Nieq (ETH%) =12.6 C+0.35 Si+ 1.05 Mn + Ni + 0.65 Cr + 0.98 Mo
B, ClImE, SildFrAF, Mnid~> T, Nild=v 7, CridZ a2k
Mo |V 77 DR ERIPROME (%) ZRT,

2) HOVEFEEE & 9 2 HE H e

MEHBREITAL O DSHLE STV WS AXEREH R OCBEIC LR BRI & L TR D
DESR SN2 WA, VIR AT, MOEZHEIEET2HERMEL LT, RO 21)XiT
22) &AL TH LV,

2.1) MBI Loga ofE i uE
MEIN L2 LOSGEIE, MOZHEIE L T 5ROHERDPELT 55610, KEBEHEEMEDL H
L EHET D,
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or
Os

Z 2T, On OsKOYREL X, WRITE B

RIS T DA O SEEER O OO FZHIE (%)
D MBS O O O BUEE (%)

REL : MEIONi 48 (Ni) &/37 A—& & LTERL LIZMAIHBEOT, kOO XIT@
&5,
O \BEN=ER 20°C) L EDLE

Nigq — 24.49
REL = 0.7 + 0.3 tanh(

1.830 )

@ EEAMEE (—123°CLLE, +20°CKR) D%E

Nieq — 26.51
REL = 0.6 + 0.4 tanh

1.490 )

ZZ T NiYE (Nig) 1T, DERUFECLVRERBT D,
2.2) WIS 0BG O E FEE

G T OGAEIT, HMOEBIEE T HROHERNKL T HH5HIC, KFBREEWERH D
EHIET D,

(0r+0cw) X REL =Js
ZZTC. 6r Scws SsMONREL 1, WRIZED

57‘ .

FIRIZIB T 2 EFEIN T OFBERBROM OO SEHIE (%)
dew  WRINTAZ X 2 OO YSE (%)
55 .

 MPEHSUE D O O BUETE (%)
REL :

WM TH O Ni 48 (Nieg) 237 A—% & LTERL LIZHEXHHONT, 2)2.1)
OXIE@Ick s, ==

T, Ni %8 (Nig) 1%, DERIUFEICIVERTS,
b) E.2.1b) KT T AT o L AHIEL IR —253CLL 1, +200°CLL T O#HIZ BT,
KRB EPED R SN TN D,
E.3.4.3 TitZASH

E.2.1 d)IZ <9 M I
WINTWAD,

IREN—253CLLE, +120°CLL FO#PHIZIB VT, KEBEAMED HE
E344 TFIZSZHLER

E21eIRT 7 =0 A641T, KEBEAEDHER I TND,
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E4 EMKFERADEEDRET
E41 EAKXFIF
JEREK SR OF%AR OFRF O EARFIHIL, RO a)~e)lc L5,
a) &R OB O E AT I, AR 531285,
b) JEHFENTIZ, E4212X 5,
C) RIS S DEVEALIE, AR 7 1258 > TR BTIRISARAT 2 i 5,
2L, WOOKV@%FRL,
O AR{K£53.6 OFSTM&L OFEHIK
@ HKIK539 OT7TUTHFIIRTTIIOVRNT T
d) MRZARTRIEDSANT L WEIAL I, AR 8 R ONWR D 1)~ & 0 & SR AT 2 Sk L, i H
SR LRI PRI LA T CTh 5 2 & 2R 5,
1) AR 8.2 a)DRHEINE Kie DIRETIX, FBICHET D Kl 2T, ES ICHET K%
FHEFINO TRIUS LKA Kin 2 @H L TH L,
2) Ak 8.2 g)D = ZMEEEE OF R TIE, FHEICHET 2 & ZER#EENITRZ T, E6 ITH
ET D ARFEA AREEOWE T & ZtEREEX L H@ AT 5,
3) AR 82I)DIRF & FIEX ac DIRETIX, FMITHET D 1K =K \Z72 D851 1T AT,
(K=K (272085 Z#@HALTH LV,
e) XZERMNT AT O LA TH E4.2 DR ITRENTITHE M L.
K8 OWVTHNMNEWEL T2,

I

FR MR LI A (E4.2 &R

p={1}

E42 [EfEKRADEKREDORES#EH
JEifE KSR O ORI IRNT I RO a)DIKFE T ABREEOIE T et 2 VT RO b)D SIEIC
L0179,

a) /KR A ABRET DR F7 R

I, KRB ABREEOR R OSSR —#ik LR OB 57 AR 13, ANEPET 2B
DFE TR & 7] IS RIS Tl auE, #aR LR Gif) MET3 25, FamOE TR, IS
THRMEOHRITHEWVERE L 725, Flo, Mk LEEORZENH Y | ok UIRE ORIV
RT3 %,

BUIR DKFE I ABREE O TABRIT, @Y A 7 897 (BRIR LR 10° 2L ) 25l LT
fof A CHNE S AL, ARV A 7 VST (BRIR LR 10° [FIRNG) Z5d 5 & LIz O Bl ¢ 5
i L7z Bid7ewn, L7edd > T R LI E 5 & § D KBREAMEOHEIR, BRTIITE 2
(AN

2L, E34 DAL S NTKFEEEMEDHEREIEC LY | KFEEMENH D LHES N
MBHZ DWW IR, KKERBEOJE 57 R O UIRIEL 107 BT 2 F7REE IR Y | KFEE A
PERHER STV D,

¥/, E344 D7 NI =0 AEEIE, RKERELIZI T 2 M il 0% 57tk o3~ T ORI
TARFWEEEDNHERR STV D,
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b) FEA K 35 F R0 3 5 T 0 J5 1
JEAfE 7R 38 DR DI T FEHT DI 1T AR 6 1Z K0 ATW, TR U RIS 7P A M L Ia|
BUTTHD Z L 2T %,
ﬁﬁfi:*fﬁxfﬁmﬁﬂ@WL 5 ARSI B O BRI IR T 2\ LT85 C,
REGIRIE ORI O 7 AR SUTEPR ORERHE I AR, EEHRIKE L OKBROREL 28
THLERD S,

E5 KRFEIINDTRAEDIEKFRE

E51 KEBRFEINDTRELG HLXFRBDER

AR T ORRATRIRARNT K OARK 8 0 = ZLERMATICIS T D IR & RIR S OWREIZIL, B
SO A RHEEEINE K 28T 5, @Ol E ORI X 5B fm O R N K 1
KB EMEPHER SN TS, 72720, ES2ITHETHROTAEED T A Vv 7 n— RRBRIZ
K 2 ARFEFHEFNN D TR TIERLRI Ky DE % . FIEE O il O B EEE M Kie DAEIZARZ T
WHLTH XKW,

KlE, ES2ITHET A 747 n— RRBRICEVHET S, 72720, E2la) lHET 5K
A A ORI DAL, ES3ICHET D K DfEZ#EHA L TH L\,

E52 S4>r45o— KRR
T4V m— REBRIZ, ASTME 399 } (X ASTM E 1820 IZHIiET % K iR A HEH 5,
TA V7 — RRBRIZEA 7RSS Eid. ko a)~d)ic kb

a) RBR A

AR AL, kD D~4)IC X

1) BRI, F%*%%@ A D FHEFER SUTIALTEAR & [R5 DR DR R D N 57
HEET 5,

2) REBTIE. BEORKSME &I %A xR, ME OB I & 3B oA R 7
D=5 LRI 5,

3) #BAF L. ASTME 399 @ Fig 4.1 Xi% ASTM E 1820 ™ Fig 2.1 IZHliET 5 o287 Rk
B &35, BAICIE, RRFTadW (EFREHESFEBRIE) = 0.520.05 OFIFHORE F
TEHELBNT D,

4) REBRAICE, SEMOEMNMERETH-0IEEMTL, 70 v 77—V %EET D,

b) BT
ARERAE, RO DK 2)ICLE D
1) KFEME K OKFELET]
IKFERLRE M OUKFEIE )1, E.3.2 b)D SSRT Dk FHFE N OVKFEE 1% 5,
2) BRI K OGABRER B
FIIZIBN T, KRB L OVUKEHN ABRBEORBRE1T,
B ORI, RREREES 1B, KFEHABREED 3 L35,
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c) RERITIE
ARERTIEIT, D D)~ K D,
1) A5k
ARBRIE, BRI E (T4 7 a—NR) 2B CART T 5, sBRIE, ST LTI R
farl, P TR TLTHEN,
2) AfEE
AR T, B N ZAEAEEE T 0.0003mm/s BL FET 5,
3) i — B 0 AL R
el NN o e S 25 R W/ (VAT 7 T 5 o I
4)  KFEFHLE O R B A E
IR T AR & RKUBRBE D i B — ZALPH 1B (7 R 2 B U | 7K F8 55 L B o 1 Ji2 BR b 1o
BERIET D,

d) RERAEROFR
AR R OFRIT, RO DK 2T L%,
1) ko
Tl (Foe i e A 1 SR 23 P C & T L7 BT Ol 1) I 95 T2 MBS & FHAIL
IKFEFHEEI L O R O BA RS 5,
2) KmDFEH
IKEFHE B OME P AA i B L 57 T ERES)ND AKFFHFEFNO FERIS IIE KR
Kin %5 T2, IS IIERFEE O UL, ASTM E 399 X OV ASTM E 1820 (2X5,

E53 EAEMOBREEBMD AyDIE
E.2.1 a)lcHiE T DKM O M EIREM O5E . Ky OEIX, IROK E2 OfEZ#EM L TH
QAN

RE2 EAEMOBEEBMD Ky
Bk K (MPayvm)
SCM435, SCM435TK,
SNCM439, SNCM439TK

40

E6 KFEHRAREDRFSHERRE
E6.1l KFENRREDERS ETZHRERREDEA

AR 8 D & RAERMEAT I 3 2 BBk 7 & ZOE R IE, E6.2 ICHET 2B AIEIC LY
BB NT- KT AR O & R L T 5,

7272 L. E2.1a)Z#lE T 2 IREe o i EAKEM D551, E6.3 ITHIET D & HittEiE
ZEALTH LW,

e

E6.2 HEAE
P75 & Sk Rl E O FRER 751X, ASTM E 647 OFLEIZHEV, RD a)~e)ll X 5,
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a) AB
BRI, RO DK ITX D,
1) BREBRAIR. JEREKSEH O O ST R SUTERAETER & (R O TR O FERAKR O N %
MHEIT 5,
2) HBTIE. RGOS IE (FXIR) O5EI%. FfEoE J7m & 3R oA Jimn
N—T 5 L) ICHRIT 2,
3) B IX, ASTME 647 @ FigALLIZHET D a7 MBrA &35,

b) FERSA: M OGRERBR BT
FRBR S R OBRERET I, ES.2 b) )RR 2)D T A V0 71— RakBr O BR At K O BRER
Baw M 5.

c) RERIE
ASTM E 647 IZHET 2 FlEIC K v, HBERAE1T O,

E.63 EALMOBEEBEMDESEHEREE
E.2.1 a)lZHET DK A MO8 IR O RIBIZE T D KE N ABREE O 57 & 24 Rl E
da/dN 1%, IRAUZ X B,

da —C[1+DR
dN

2T, AKEORIE, RIZK D,
AK = Kimax — K min
Ki max @ BRIETTIERAREL (Kf max<40MPavm)
Ko min @ /NS TIHEREERIL (Kp min<O DY E . Kimin =0)
_ Kt min

R

B KI max
F7-. B Hm, CRODIZ. AK LIRD AKy DR/INBURIZIS U T, |RE3ICX A,
AKy = 8.475+4.062 R — 1.696 R?

R E3 EESEMOREERMODIKRS ESHEREEDFRY

e R AK<AKy D6 | AKZAKy D6
m 6.5 3.66
SCM435, SCM435TK,
C (m/cycle) 3.5X101™ 1.5x 10"
SNCM439, SNCM439TK
D 0.43 2.0
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KHKS 0220 (2020)
MEEF (%) TRERBMICKIHFHELEHKDORE

ZEFER D12 R O K (il G 1n) & RV

S
Mo, ORISR —E OB A
W RIWEK, OV E |© O AB22)0FIHIZME
|| MESHOES,OME  |@ @ A&ks20)0FI0RBHK
|
BT DRE A .
CEMC X BN ©) @ A£8.2 ) D FIAIZ
L X REOES)
L B
L RIS 0

@ @ FlAE =T EDIEN) &

IS N E 5 2 DI OMAAE KO
RIS IO g I/ 1516, DIRTE B ) ORLAITHE LT
| s Oin WIRTET D,
WIIHEDR E - )

RIS ta =a, a, =a, =t (REZBEBA~DUIGRE)

TAES 1 0 =3a,

XEPEE e =402

ML N =0 N, =N, =100  CREFZRLEE DI E)

n=1
[ i=nt1 | >
n=n+l1 >
| SEMSY Ao, AcOBE  |® O AKS2dOFIABME
EZNES a=a+Aa
TR c=c+Ac
XHREE 0=0+2Ac
s Omimr Ores DEIINTHIT DM LARORE  |®  A£8.2e)D FIESZ IR
Ay A Ayy Ay DYETE
- — srye
FEFEFRIFIL K e ~ Kpin ~ Koy DFFE |® R IK8.2 O N6 S
IENIERIFEHEI AK, = Kjppr — Kipin
KOS NIERRILD TR Ky T K
é 0 Klmax +K]res
1 < . -
da/dN=0 |« AK 1 2 AR1K8.2 Q) D FIETS
BIEIE T ¥
PP | ST R= (K, Ko K+ K
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2
BN

0 =0

.

SR) = [C,/(C, —

!

R |® |

AIR) = 1+C,R

| ® Ath8.2g)nFIETHm®

» <
y|~

XZLEIRIEE da/ AN = CAR)AK"

| @ #ihs2goFiErsm

EZUH ) B AaDTE R IZE T AR L [EIE AN
AN =Aa/(da/dN)

A{K8.2 h)DFIESS R

SR RIS ER R T AN 25—

T DI RS DM ERDHD,

FHR LI N = N+AN

RS LR UIRIEN ORIRAER

=0

a —08¢
y
a =a,; =0.8t k7% <0
HE LI N, DRTE
N, =N
=0 K,W>
K]mzL\' :KIL‘ k/.‘f}:) < 0
MORUIEE N, OBE @
N, =N
K[max = KIL' tfié
XU Sa DY
No

N, EN, DDFRDBEE > TNB 0 2

IR ERIRS a, OWIE

a, = min {a, ,a,}

MRFL & RRE S & 52 5 #0 LRI,
N, = min{N,, N, }

PRI & RE AU

@ =%
XL TRDD,

M
A

@ A1K8.2 i)yD FIEIZ I

SRS DI SRIRE a, DVMTETDHE ORI N, OVTE

ERERICIYENTOER, EHEFZUESATEYES.

Figas: SUAUEL G ®
N, = min{N,/2,N,}

®“T

-84 -

® A1K8.2 )OFIE105 1



2
KHKS 0220 (2020)

MEREG (35) FEEIRVEE

G.l #ER#HEHE

AR 5.3 (MR K OB EEAL O FREEFRYT) . 6 CREITMRNT) . 7 (BRAATIRIRARYT) KOt 8 (&
HERMENT) TlE, BE T AR OTREERRNT . 757 WA, BRI IRARAT o OV & 2 R ARAT O 51k
DHEINTND

ZOMEZ T, HAMGERICNESMERT 2541 Ob\f RDODO~@ D FH R J OFFAT 1 &
A, MREEOE, ME, REFSM, EEE IR L TV D,

HLPY M I O 58 FE AT (AR 5.3.1)
FURWIN = 2 VX —EOREE (R{k4.4.4)
et RN NG
R ZLRTIRIRARAT (ORI 7)

= SR RAEAT (AR{K 8)

©e 6o

G2 BAMERO®RERNT
ARD 53112 HS < A M RIA O EMITIE, KO a)~d)iZ L 2

a) FHREZAM
B P (5 R D SR EE AT I 2§ 2 BH RS E L, RODO~®Iz &k %

O FEEHED P =260 MPa
© EHRE 150 °C
@ HE KA 40
@ FBlIEES (FIR) Suo =980 N/mm?
® BIERS (150°C)  S.=0.970 x 980 = 950 N/mm?
SRR T4%%200.970 1%, MIBEBIC LD,
® B (EIR) Syo = 755 N/mm?>
@ BERA (150C) S, =0.918 x 755 = 693 N/mm?
SRS T %R%% 0918 1X, MEEBICL D,
NS D;=78 mm

b) MfEAOGHEE S
AED 531 OXG. D2, MEROFHERES 1%, WRIZLD
t, = (D;/2) [exp{\N3fP/(Sye + Suc)} — 1]
= (78/2) [exp{V3 x 2.4 x 260/(693 +950)} — 1]
=36.3 mm

et by SME D, & 205mm &5 & (SEFIE S 63.5mm) | WNAMER K IE, RICE D,
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FAEMEAIC LV IR COBR, BRIFIIEILS N TR Y £,



2
KHKS 0220 (2020)

K =D,/D; = 205/78 = 2.628

¢) FEBREIDLeR
FRRIE S ORI ) & REHE T DO f(Z %) 1IX A D 531 OXGICESETRET H L
wizk 5,
£ =12/(PV3)] [(Sye + Suc)/2] InK
= [2/(260 x v3)] [(693 + 950)/2] In(2.628)
=3.527>24 (GIHREEIOLEFEL L)

d) v=—7XULOER
REtE & v 2= X0 VRFET) O Mp DX, AIED 53.1 DH(G53) 1D, RITE D,
Mp = [ZKZ/(K2 - 1)] [1/Sut]P
= [2 x 2.628%/(2.628% — 1)] (1/950) x 260
=0640 <1 (Y=—2 XD T3, )

G3 ERBNIRILXF—EDETE
ARAKD 4.4.4 235 < 3 )L B —TEEERER O BRI R L X —fEOFEEIL RO a)~c) Il X 5,

a) FIRRME
o L RERRER O BORW N = RV ¥ —EOFETH AT DR AT, ROO~OIC L 5,

O FEHED P=260 MPa
©@ EHRE 150 °C
@ FE KA 450
@ SlERE (FiR) Suo =980 N/mm?
® BlEMS (150C)  Sw=0.970 x 980 = 950 N/mm?>
SRFEIR T 4R%20.970 1X, MEZEBIZXL 5,
® R (EIR) Syo = 755 N/mm?
@ BRA (150°C) S, =0.918 x 755 = 693 N/mm?
AR 45420918 13, MEE B IC XK 5,
N D;=78 mm
@ 2 D, =205 mm
EEEE X t =63.5mm

b) G FMNITE (RIK4.4.4 DI XK 255)
t >50.8mm ThH D500, IRKADKLT 20 E G D,
K <543-6.02x107S,, +2.11x10°S
e WAMELEE K =205/78=2.628
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A3l : 5.43-6.02x107°8 , +2.11x10°S *
=5.43-6.02x107 x755+2.11x10™° x 755°
=2.088

FEN>HPDERY ERIIBRSL L2, 2078, BRI RV X —EOREX, o)l kb,

c) MHERBRICI T HaHliE (KK 4.4.42)2) 12 L 555)
MMERBRE S Pi%. AMED 102 DX 10.D)22 6, RIZE 5,
P, = 1.25P(S,,/Syt) = 1.25 x 260 x (755/693) = 1.362 x 260 = 354.1
ZIZT, P S KOS, iE, ITK B,

REHES P =260 MPa
Wf&%ﬁ%ﬁ?ﬁg a:% cj— é ﬁ&'ﬁiﬁ__‘: Syo =755 N/mm2
REMREIZ T D FfR A Sy =693 N/mm?

i FRER 12 35 1) 2 P RN O [ JE e T o 1%, AMERD 4.4.42)2) DR(4.3)00 6, RIZK D,
o=[(K?+1)/(K?-1)]P, = [(2.628% + 1)/(2.628% — 1)] x 354.1
=474.0 N/mm?

BRI X BIS IR R K 1L, ARIED 4.4.4 2)2) DX @4.2)0 5, RIZK D,

K, = (o + P)Jma, = (474.0 + 354.1)y/3.14 x 1.048 x 103

=47.5 MPaym

ZIT, @l IEEZHOMYEITHY . RIKRD 4442)2)DF 31D,
a,=1.048X 103 m

RRRITRE U BRI kL T —{H CVN (3. AIED 4.4.42)2)DA(4.1)DELD Kie % K&
XMz A LIk ELRD,
CVN = 84 + 66 tanh[1.527 In(K;, — 22) — 6.297]
= 84 + 66 tanh[1.527 In(K; — 22) — 6.297]
= 84 4 66 x tanh[1.527 In(47.5 — 22) — 6.297]
=263

ZDOMED, KIRD 4.4.4 2)3)d)DFK 4 DESRIGIL T XL X —fEH%Z FlEl 55120, HEICL Y &~
¥ LB — BB OV = p L F— %, RERIELE 0°CIZRB W T, 3O FEEN 27 LA . &/
EN 21T LA EE 75,
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G.4 JEFEEM
ARARD 6 12FHD PEHFMHTIE, RD a)~d)Iz LD,

a) FHESM
I {2 i o> PN ASE ) 0 MPa— 250 MPa— 0 MPa D #iK L & fif & 20,000 [B15%2 1) 5, Z OHFEDOH
RN O FRNT 21T 5, 7272 L. BBEFICLDEEISNIT 20T 5, WHMTICERT 2
FHESME, kOO~O@IC X 5,

O EEEES P =250 MPa
©@ EERIRE 100 °C
@ FE KA 450
@ BlE®RS (FiE) 0,=980 N/mm?> GEHZEEEA 100°C72D THEIRDOMZMH 3 5)
© B (FIR) Syo = 755 N/mm?
® FEfRA (100C) 8= 0.951x 755 = 718 N/mm?* = S,
SRS T AR%%00.951 12, MEEBICXL D,
@ W D;=78 mm
I D, =205 mm
©)

FEME (NHE) 6.3 umRz (FRIEHIIZ X DISNEFRE a. = 1.065)

b) Mk Ut JI58 & ORI S DFHE
ARIED 531 c)DH(5.5) &V . FIRARPNE OMOR LIS /758 S OHRE Sa i3,

2.6282

S =
alt 2.6282—1

(250 — 0)| =292.3 N/mm?

K2

s =P = |

ZIZT, P ROYPIE. RITK B,
TEHAE A O KE P,=250 MPa
TEHAE A Of/IME  Pr=0 MPa

C) MK LIS S D Spean DEHE
AED 531 d)DR(5.6) LV . M FEARNE ORI LIS TR S O Y15 Spean 1

2.6282
2.628%2—1

2
Snean= —5—=(By + P) = (250 +0) =292.3 N/mm’

d) iy o7 AR X 2 FFAEER LRI N, ORE
AARD 6.4 O FciR 57 Rk 2 W THFARBSK LRI N, 25RO 5 5A1%, b) O ¢) TR D 72
U 8 &S OYENE Saie K O Sppean %2 AED 9.2.1 DR 10 12 & 5 FHHL SI2 X 205 E PR%
ZF U CBIE L=k, RIED 6.4.4 8)0 FNEIZHE > TG SRR S.y ZHHT 5, RO EICH
BE C o RO MBI DL E/Ey (E/Eq=1.048) % 3 U CEAMIG IRENE S, 2 fli1E L7214,
FIE 1 L OTNE 2 12hE > THSE LR OFFRIE N, 23R 5,

-88-
FAEMEAIC LV IR COBR, BRIFIIEILS N TR Y £,



2
KHKS 0220 (2020)

(Ham)
Sane X (R ST X DS HEREL) = 292.3 X1.065 = 311.3 N/mm?
Shean X (FRIA SN2 X 2 IS TEHEREL) = 292.3 X1.065 = 311.3 N/mm?
(SairtSmean) X (R A ST L 2 IS L FLRED) = 622.6 N'mm? = S, = 718 N/mm?
Smeant = Smean = 311.3 N/mm?
Seq = {Sutr (St + Smeant)}*° = {311.3 X (311.3 + 311.3)}°5 = 440.2 N/mm?
Sey X (E/Eq) = 440.2 X 1.048 = 461.3 N/mm?
—EREOLE D 108 B O )& HHENE S, : 479.1 N/mm?
o USINTHRT 2EEHRED @ 1.23
B (B LBk 2% aHRED @ 2.32

(FMED)
@ X {Seg X (E/Ea)} = 1.23X461.3=567.4 N/mm? = 479.1 N/mm?

I {2 A > N T 130 MPa— 250 MPa— 0 MPaD il LA O %5217 (—E s SIiENE) .
TEERIE U 72 S5l S RIE S\ B e R e % e U2 B, —ERIEOSH A D108E D)
JHRIES, LV KE Wiz, RIRDOR(6.6)% b & IR LIEELOFFEMEN,ZRD D & |
N;= 154,489 [al,

(FIH2)
Seq X (E/Eg) = 461.3 N/mm? =479.1 N/mm?

TR EEAHIE U7 Sl IR IESegl T — TEHRIE D55 D 108E D i IR IES. & 0 b/ Sz
D, TN DG (R LR OFFAIEN T )

Fas: SEAUIEIE- I AN
N.=Min (Ni. Ny)= 154,489 [d]

FREM R U,
U = n/N,= 20,000 /154,489 = 0.129

L7 FAEIOLL T TH D,
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G.5 MWHAIREEMN
AEFE N DOREE B AN 2 WA B IR O NI fili T m & 03 s 0, NIEIC X B8O NERT
LA ENGBLETD, ZOWEDAKRIKD 71253  AZEFTRINANT IX. kD a)~c)iz X b,

a) RIEARMT
R ATIRIRARAT IS 2 R R, ROO~WOIZ L 5,

O HERES P =250 MPa

© EERIRE 100 °C

@ HME A 4 i

@ PR (FIR) Syo = 755 N/mm?

® MR (100C)  8,=0.951x 755 =718 N/mm’ = S,
SRR T R%%00.951 1X, MEBEBICX D,

® X NE—EHERBROWILT RLX—CVN 5871 (EIRIZIT 5 EHED )

D W D;=78 mm

I D, =205 mm

© oML K=2.628

ESIAIERS t=63.5 mm

b) MEEIM: K DFEE
T R AR 8 OO - O AR Ky DOFRBR T — & D72 WGA & U K DIEIXARIKD 8.2 @)
(PSRRI Ko OVRE (FIE D) ) 1)OXEB.1) LV RD D,
K, =22 +expl0.655 arctanh {(CVN —84)/66} + 4.124]
=22+ exp[0.655arctanh{(58.7 — 84/ 66)} + 4.124] = 69.4 MPavm

©) FRE O AR A Ky DR
K & ROBRIRR T, SRERTNOEALORIE ¢ 0 0.8 5D RS ITH N T, KED 7.2 a)
®K(7l)&wﬁ(72)®ﬁﬁﬁ§ﬁ‘zj—§—é%/ﬁ\a:\ E&%ﬁﬁ?ﬁ{&ﬁsﬁjﬁéo
K < K

0.2t < (Kie/ Sy)?

WS TIVERARES K. AED 8.2 DX (8.4) L VA (8.6)~ (8. 13) 2 WH L TRdDB, NEIZLD
ISSIDOBTHY  NAMEEE K N 12=SK=3 OFPAICH DD T, X TOME (FEHE) x12bizb
JE A& 3R TIERLTE L Z e nn, KB.O~XEB.I)NHEHTE 5,

K, =|(4y+4,)6, + 4, (alt)G, + 4%, (/1) G, + 4", (a/t) G, NraT 0

Kifl S HORFBIZIB T D T RHE S ald,
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a=0.8t=0.8X0.0635m = 0.0508 m
SRR T A —Z O,

0=1+4593a/1)"" =1+4.593(1/3)"" =1.75

a/lix, EHOT A7 M, METRNE O G EHOLGEIT, 722000,
all=1/3
AWM ITHER T 2 E A0,
Ap=250 MPa  (iEHz/E JPIZIA L)
A o~AB1E, AED8.2 D (8.10)~F(8.13)7 5,
Ao= 334.6 MPa
A’ = —756.1 MPa
A»= 872.0 MPa
A’3= —367.2 MPa
Go~GslE, at=0.8, a/I=13DHEIZx LT, MEBEDDERD.LIIG~GDOHAERNG,
Go=1213
G1=0.7773
G>=0.6091
G3=0.5159

LEROEAENS

K; = [(336.4 + 250) x 1.213 — 756.1 x 0.8 X 0.7773 + 872.0 X 0.8% x 0.6091
—367.2 x 0.8% x 0.5159] x /(7 X 0.0508/1.75)
= 145.5 MPavm

d) RIS R
SO K(7.1) B OS(7.2)12 X 2 ETAfhRS B

K;=145.5 MPayvm > K} = 69.4 MPay/m (LBBRRAT)
020=00127m>(K, /S, )} = (69.4/718) =0.00934m  (LBB FH3r)

SO R(7. D) R OR(T2) D 2l L7726, BRZIRTIRIRIEARNE L7y,

G6 EHERMT
AIREREE AW S ZERMITIINAO Y 7 N U = 72T 5720, FHEOREZZ—R
FTZLEREETH S, MBEF X, ZEANORWARAOREICHGHEARH Y, —EISSIHE
HEOGE DX HERMGTO 7 0 —R G2 5 Tnb, £, FEOFEHHIZ OV TIIARED 812k~
LN TS, MERDEHEIZHONT, AIED 8I1TES < S ZERMTIZ. RO a)~m)iZ Xk 2,
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a) FHESM
M & IR O NI ASE ) 0 MPa— 250 MPa— 0 MPa D #§i L AT (—E s /13ENE) % 20,000 [A]5Z 1)
%o ZOWAEOMBIRNEIZAEE Lol m & RoOERMNT 2175, 72750, BBRFICXLDEH
NI E LS T2, MESHOEIL L TTFRED2 7y —R%E2 5,
r—2A 1 RIED 820)3)DF 11 TR HEEZH WD HAE
r—A 2 RIED 8.2b)3)DF 11 IR T -HEL W /NS WHEZ WA HA (ZOEEITE,
IR AE CTZ OHEO KMo HERITHR TE D Z L2 VGET A2 ERH D, )
FREOEA, ZELERMATICER T 23 REEFIE. ROO~OIZ X 5,

O EEEES P =250 MPa

© EERIRE 100 °C

@ HEk KA 450

@ BERA (B Syo = 755 N/mm?

® FER (100C)  §=0.951x 755 =718 N/mm? = §,
SRS T AR%%00.951 12, MEEBICXL D,

® Ty E—EERBROWINT RLF—CYN 5871 (FiRIZE T D FEHEDFH)

@ MR D;=78 mm

A D, =205 mm

© PSR K=2.628

ERE X t=63.5 mm

b) AkEEEIM: K DRE
e R EEAR G A O A O M E RN Kie OFRRT — 2 BME O TV RWGE L L, K DIEI
AED 82a)1)DAB.1)L VKD D,
K, =22 +exp[0.655 arctanh {(CVN —84)/66}+ 4.124]
=22 +exp|0.655arctanh{(58.7 — 84)/ 66} + 4.124] = 69.4 MPaym

¢) MEZHDES a, DFIE
R T T A LR E G T L U, AAEXHOYIIIRIE, SRS LERES (X
SRR c D2 E) D (7 A7 M) 28 13 OHF5ME LT 5,

HEZHOPIES a
r—2A1:a,=1.6x103 m (>51mmD7=H)
=22 :as=0533x103 m  (RIED 4.6.2 b)2) DRRIR R MEBLIFAE DFF R IR KE S 1.6
mm (2 L 55E)
d) IS DOFRE
JENPAN O EIZ R, o, BBRFICL2BEZISNBHEELWET D, LizB-> T, &K
NIRRT S 250MPa N AR SN AL EITAE T, /NG 0 TH D,
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e) XZTIEDOEESY Aa, Ac DFRE
E LR\ O IS IE IR K DAL —TE & 708 B EZHEDOHE Sy Aa Ac X TET 5 (Ac
FERERDOHED)

f) EHBLWEE OISO 3 kIR R
TANILVEARICONT, NHMS EEES ¢ T TORBICEHZ2HE L, HE & R/WmIcEE
PRSI D GG ARKIRD 8.2e)DAB2)IC LV, 3R TERT D,

o=Ad,+A4(x/a)+ A(x/a) + 4,(x/a)

ZZT, o a MDx 1L, WRIZK B,
a: RS
X RENOOHERE (0=x=a)

WIEIZ L DI O%ER. X ToONME (B x (0=x=1) (27 DI8T15040 % AKIKD
8.20)DA(83) CTHEHRTX S,

o=A+A, (x/t)+ A, (x/1) + 4, (x/1)

ZIZTC, L, MEROEEES L35,

PRI Ao~As LAREL A 0~A"s DIRIZIE, KIED 8.2 ) DA (8.6)~(B.9)DRERNH %,
A=A’y
A1=A"1(a/t)
A=A 'z(a/t)z
Az=A4 '3((1/1‘)3

Fio, AED 82 H)DOXB10)~A (BN LV | B A0~451F, KX THZ BN,
A,/ P=(K* +1)/(Kk> 1)
A,/ P=1.051-2318K +0.3036K> — 0.004417K >
A, /P =—1.7678 +0.9497K +0.9399K > — 0.2056 K *
A, /P =-0.2798 +1.3831K — 1.2603K* +0.2138K°®

ERUTNOMEL K=2.628, P=250 MPa Z (R AT % & | £REL do~A3 1L FRe & 72 5,
A= 334.6 MPa
A’ = —756.1 MPa
A»=  872.0 MPa
A= —367.2 MPa
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Ao=A’=334.6 MPa
A=A’ (a/t)= —756.1 (alf) MPa
Ay = A" (alt)? = 872.0 (a/t> MPa

As = A5 (alty=—367.2 (a/t)’ MPa

B3 IR O L ATHRE do~ds & EXUT K W SROET

0) S SIERIREL Kimars Kimin 2 O JIIERGRELHLFH AK; D FHHE
XRDORER EREROZNEIITH LT, AMED 8.2 D (B.MZHEV, I IERIRE K %
K5,

K, =[(4,+4,)G, + 4G, + 4,G, + 4,G,||m/0

Z I T, Ao~As. Ap. Go~Gs, a KTFQ 1%, WRIZK %,
Ao~A4; . HTROT1RE
Ay » THEHERT AL (EHREIPIZFIL)
Go~G; : HRREMIEH T, ok, atDOBEE LT, EHOFEEROLEEITIHMEEDD
#£D.1, *HOXHAOLEIIMEEDOERD2THEX HLD,
0: PR AT A—2T, kXITk B,
0=1+4.593(a/t)" %

RS THERARE Kinars 5/ NS VIR Ko B OGS T BEAARBAEI 4K, 15, A TE
"o,
Kimax = K;
Kpmin=0
AK; = Kimax— Kimin = Kimax

h) & ZUEEE da/dN J O deldN DFHE
AKIED 8.2 g)DF(BINTIEV Y, & R M D & RMER KL da/dN ZFHHT 2,
da/dN = Cf(R)AK,"

7272 L, AK DERARED 8.2 g)DH(8.15)TH 2 HiL 5 FRIME AKm £ 0 /NS WIGEIZIE,
daldN=0 &3 %,
AK ,,, = min[G(1— HR),I]

ZZT. C. m. R, AR). GEOHIX, RICEB,
C=3.64X10"12 (R ARG A O %A
m=23.26 ([ 1)
R = Kpmin/Kimax= 0
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fR)=1
G =7.0 MPaym (FR ARG MO 5E
H=0.85 (A k)

AIRD 8.2 9)DR(8.15)TH 2 HALD FIRAUE AK OfEIE,
G (1-HR) = 7.0 (1—0.85X0)=7.0 MPavm
I=6.0 MPaym (FR ARG M O 5E)
AKy=min[7.0, 6.0] = 6.0 MPavm

daldN 1ZKKTHZ B,
daldN =3.64x107"2 AK

FIBEIC, & B4R 0 & ZHERHUE de/dN U TH 2 bb,
deldN =3.64x1072 AK, >

722U, AIED 8.2 D (8.4)DIRE Go~Gs 1%, MiEE D D% D.2 D & &K s3T5 %
Hna,

i) EEMH Aa. Ac DEERITET 8K LR OFHE
WRITE D Aa, Ac 21 EHNHERT 5 OIS D8R LIEEL AN, AN'EZRD 5,
AN = Aa/(da/ dN)
AN'= Ac/(de/dN)

h)"c‘%%%i—%’% Aa. Ac %%’“E'ﬁﬂé%/ﬁ\il, %%%‘E‘é’ﬁ& %%%ﬁ/ﬁ-@%ﬁsﬁ L/IEI%‘&ZIﬁ#ﬁ
(AN=AN) F5E 512, AN & AN'ZFET 5 L8R D 5.,

J) FREZ a LR LN OFRERL
R LTeTr—RA 1 & —R 2 DEZERMIT ORI Z . &’ G.1 MUER G2I1T7RT,

K) FRAZZNEX q ORTE
Kinaxr=Kie \Z72 D55 DO E GRS ULEBIE X + © 0.8 5 DOfE (63.5X0.8=50.8 mm) DV T 1
DINSWHZRRERES ac & T D0 Kimax=Kie DHIEIL, & RKEIRM & AR TR OW 1Tk
L CE7T 5,

) B LN, ORE
TR LB N, 13, [BREZES . 25 2 DR LIEE D 12 UL X EHES a SRR &4
H’E a. D VA IZET HHEOBE LIEIEOWNT NS W HFOREBTH D,
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m) CHIE
R D K LR =7 0 IR LI N, Z R T 2. )0R Licr— A 1 & — A 21220 T,
SR IC X 0 BE LR ME LR N, &2 RO )R 2R T,

1) r—A10OREE
O RARAEZES a.=8.17 mm ([ZET DK LEEL N.=7,015[R LY, N./2=3,507 [A]
@ PRREXZES . D 1/4 (=22.04 mm) (2T DMK LEE = 1,232 [

HFRER LR N, X, OXIQDOWTINAIVINSWEDEETH D70, N,=1,232 0]

2) —R2 DFER
O PRBAREZEE =817 mm [ZET DK LI N.=17,691 [0 X D | N./2=28,845 [n]
@ PRAEZIEES a. D 1/4 (=2.04 mm) (23T HHERER = 11,350 [[]

FERARR LA N, 1, OXIT@QDOWFNAIVINE WS DR TH 572D, N, = 8,845 [

G.7 HABERLEHK
AR 1.a)DIEIZ LV | FFAMER URIEUIL, 6D 55 fi#AT OFE R L 8D & SR OFE ROV
NOMEN T OER &5, BE & ZHOYIAE S0.533mmA HEERE TRl Tt s 45L, G4
FOG6LY .,
I 57 R AT DG 154,489]a]
G RARAT OFE S 8,845[A]
ThDHT2, FFRER LEIHITES,845E L 72 %,
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£G1 T—RIDGEDETHERBERER (a,=1.6mm, £=4.8mm)

. , AK; AK; N’ T AN
SHRS SERRS (& ZHRRR) (ZRFRH R (& RS (X3 s
@ mm) | LM ) | (Mpayi) | (D (1) a/ at
1.600 4.800 34.0 30.5 0 0 0.333 0.025
1.766 5.089 35.0 32.2 491 520 0.347 0.028
1.968 5412 36.1 34.1 1,034 1,048 0.364 0.031
2.172 5.784 37.2 359 1,528 1,550 0.376 0.034
2.397 6.206 38.4 37.8 2,017 2,041 0.386 0.038
2.645 6.692 39.8 39.7 2,501 2,516 0.395 0.042
2.948 7.318 41.4 41.9 3,021 3,039 0.403 0.046
3.285 8.017 431 443 3,528 3,527 0.410 0.052
3.661 8.871 45.1 46.7 4,017 4,024 0.413 0.058
4.121 9915 47.4 49.5 4,529 4,534 0.416 0.065
4.638 11.133 499 52.5 5,017 5,022 0.417 0.073
5.272 12.650 52.8 55.9 5,518 5,524 0.417 0.083
5.992 14.409 55.8 59.6 5,992 5,996 0.416 0.094
6.946 16.792 59.6 64.1 6,505 6,510 0.414 0.109
7.015 16.964 59.9 64.4 6,538 6,542 0.414 0.110
&.133 19.703 63.7 69.2 7,018 7,002 0.413 0.128
8.170 19.793 63.0 69.4 7,033 7,015 0.413 0.129

FAEMEAIC LV IR COBR, BRIFIIEILS N TR Y £,
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£G2 T—R2DGEDZTHERBHHER (a,=0.533mm, £=1.6 mm)

. , AK; AK; N N’ T AN
SHRS SERRS (& ZHRRR) (ZRFRH R (& RS (X3 s
a (mm) L)y | MPava) | (D () all alt
0.533 1.600 19.9 17.7 0 0 0.333 0.008
0.594 1.699 20.6 18.7 1,032 1,069 0.350 0.009
0.656 1.796 21.2 19.8 1,972 2,000 0.365 0.010
0.731 1.913 21.8 20.9 3,008 2,950 0.382 0.012
0.814 2.076 22.7 22.1 4,030 4,032 0.392 0.013
0.907 2.255 23.6 23.4 5,030 5,038 0.402 0.014
1.011 2.467 24.7 24.7 5,999 6,029 0.410 0.016
1.138 2.723 259 26.2 7,021 7,031 0.418 0.018
1.281 3.029 27.2 27.8 8,001 8,009 0.423 0.020
1.456 3411 28.8 29.6 9,006 9,015 0.427 0.023
1.672 3.882 30.6 31.7 10,026 10,012 0.431 0.026
1.938 4.487 32.8 34.1 11,044 11,031 0.432 0.031
2.247 5.188 35.1 36.7 11,988 11,961 0.433 0.035
2.683 6.236 38.3 40.1 13,023 13,025 0.430 0.042
3.235 7.574 419 44.0 14,006 14,042 0.427 0.051
3.979 9.377 46.1 48.7 14,979 15,039 0.424 0.063
5.040 11.949 514 54.7 15,972 16,036 0.422 0.079
6.641 15.830 58.1 62.7 16,998 17,031 0.420 0.105
7.699 18.427 61.9 67.4 17,500 17,503 0.418 0.121
8.170 19.864 63.6 69.4 17,691 17,693 0.416 0.130

FAEMEAIC LV IR COBR, BRIFIIEILS N TR Y £,
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2

MEEH (3%) BEEHRBREOIKEE D DK T

AR 5.3 (MER K OB AL O SREERENT) Y6 (FEITIRNT) TIX, #mEd Al D5
TN DITERBUE STV D,

Z OMRETIZ, N O BRR) 2GR L LC, HIP FHEMEH S E R A 23T S
BEFETE DI TR ERRLIZ W T IRBNE NS5 298 97 AT 2 7~ 4

BEHT

HRBAE A1 %89~ DI F7 fbr Dk atat mid, ROO~®I Xk %,

MR T 196.1 MPa

SCEUTRITNES 100 C

ZERs A48 (SNCM439)

FlaRIR S (FR) = 980 N/mm>

FetRaR (100°C, iR OFRIR AL 885 N/mm?) o, = 885>X0.951 = 841.6 N/mm?
SEEINE S OAFIEIZ AV 2 MR U AR 30 R S,=max.(gy, 0.6150,) = 841.6 N/mm>
et EfR L O (100°C) E/Eq=1.048

HIENOBEEE COMR LEEL RIEOREE) 30 B4 X 30 4F =900 [A]

<z
=

I

-

!

;

" { H
g_ 1
—i L -
\J1J {1l "gd
i-k_'_- _—H"eﬁ
D 3
3.0 2.86 | I [
] 278 ]|
“ B |
L] 2.40 2.40
&= 20
2
E=3
2 o
0 0.25 0.50 0.75 1.0
NPEH d/D

Hl SEEEERORENMBEICAEDRFREHK
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2

H3 #HEORER T IR
EREIR A4 (SNCM439) 121E, ROA(H.1) (KK 6.4.1a) (Z/v—7 A) Dy 57 i)
AT 5, FIMER LS T OBEEE DA O RN, —E i ST HRNE O B 55 iR o> 108 [\l
FFERE ARG OH AT, ROKMH2) (KEDHK(6.24) ZHA\VD, IEHIRNE S, &R H0 N &
FHRE L7 ZR HLIRT,

S. = (1.2x10° — 28a,) Ny % + 0450, + 36 (H.1)

ZIZT, Sav oun NFEL WRIZED
Sy : WS SIHENE  (N/mm?)
o MO B 8RR & GEERREE 100°C L Y |, F RO E 980 N/mm?* % V%) (N/mm?)
Ny: e 755m (B0

S. = C Ny ! (H.2)

CIT. NROCIE RICkD
Ny J57a (72720, 2X10°H < Ny = 10%[a])
C : By 7 WA IS BT P G776 Ny =2x10° [1] & Z AUkt 7 5 e J1iRIE S, C
EEDHME (C=S, (2X10%")

£ H1 JIL—7 AORERFHBOE ARG Sa(N/mm?) &1 F Fdn Nt DEHE 5
Ny (530 10 10° 10° 10* 10° 10° 2><106 107 10®
S, ®(H.1) |24,822.8 | 6,880.6 | 2,161.3 | 920.0 | 593.5 | 507.6 | 497.5 | 485.1 | 479.1
X(H.2) - - - - - - 497.5 | 4235 | 3364

H.4 BRENE HOEMIS HiRIEDFE
WRENE T kE3 2 S DIRBOFHEIL, kD a)~d)iZ L5

a) NRENES
HIP |3 196.1 MPa (Z5- &£ L CHEA%, K&TEE CTRAET HiElR 1 BIEICR H.2 (277 0 —
196.1 — 0 MPa DJESHZEH (Kik) % 30 4T 900 [BZZ 1) 5, FIEBERIZI W TIEMGE O (EH)
WZ&V ., EBRET P23 147 — 196.1 MPa, FERHJ] PA% 14.7 — 73.5 MPa | [EARAIIZHE N3
ZNRENE ) DZEB (VN 3KEE 1 ES 720 A5 900 [F], 30 4] CTHAFT 810,000 [E] (900 [H1/
K1 RIS 720 XK 900 [A]) Muk Sivb,

b) WRENE S DOREBCRICEALT DI ESIE B ~DE X
AR ARENE S ORI RMT 24T 5 728 ﬁ%@@ﬁh\kﬁlﬁﬁtwmmﬁ®mﬁf
NOEE) UNE) % IH3_T¢;9_1mEﬁ@x%—9kwa 55 L, BRI
N2 WRENG J) DEEEY A 45 AT — ¥ THEBARICE LT D E N EENCE &S # R D,

¢) WRENE ) DR LIS )58 &
JESZEBY DK K OWRED % 18 X 2 2 T2 E VBB O/NE DK AT — VI~VIZBIT 56 /158 X
S D IS B O e KB M O/ IME 2 R O (H3) KO (HA) (RST0(5.30) . #eal LIS /)58
E DOYEME Sae Z2 R D F(H.5) (KL DF(6.1)) WK LI S158 & D Spean % IR D Z(H.6)
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2
(AZXDOK(6.2) (TXoTHET D, BOENT Sut KO Spean DIEZEF H2 ITRT, B, &

ZTFBOISTENTRE 0, BB L TWDHTo, ARD 6.1a)4) L0, REMSICTEDIENE
PAREITIHZRE L 720,

Spax= | [af(KHDEK-1)+HT P | e (H.3)
Spin= | [ @ {(KHDIE-I+1 P e (H4)
Sar= | Smax—Swin) 12| (H.5)
Smean = (Smax + Smin) 12 e (H.6)
ZZT, Pu P K. W, DEDaslx, RIZED,

P, : SEHSE A OFKfE (MPa)

Py R ) EB O fe/ME (MPa)

K (RAERNAMER K=W/D=12.5/5=2.5

W FRARBDOIME W=12.5 mm

D : RAREONE (= ZAENHONEd)  D=5mm

JEWZ 3T 205 DR S @s=2.40

[ o {(K+1)/(K?-1)}+1 = 2.40 X {(2.5%+1)/(2.5%-1)}+1 =4.314 ]

d) SERBISFIOMIE & FFAME O R H
SIS OMIEE U CHuR LR OFRE 2 HJ T 5 FIEIL, kO D)~4)icX 5, FlE 1
KONVFEIR 2 OFFERER 2R HI3 ITRT,

1) SIS IRE
SIS ARG Seq % 3R D55 E DAEIEVEIET] Speant 12, IRODDHDIC

D Smean<0 © Swmean1 =0
@ Sur + Smean =S, : Swmeanl = Smean
@ Sair + Smean > Sy Sar < Sy o Sweant = Sy —San
@ Sur > S, t Sweans = 0
LA TIHRNE Seg 13, IROXMHTNIZ LD
Seqg = {Sar (Sarr + Smeanl)}o‘5 (H.7)

2) FMA1 USTHRNE S (KT DFHRE a Z VD
XI5 & DB O BRI 7 - O XD S, 12 ﬁﬁ% %1'%%(0)% E/Eq & a &R U Soy 21K
AL, Mk LIS OFFAE N, 2K 5,

3) TFlE2 FFHFHF NATKHT DEXaHRE g 2 W 2 8555)
K &3 DR O Beai g g7 AR DD S, (2 HEMEAREL D L E/E, % e U7z Sy ZRA L,
WFHFmiRD, pTERLT M35,

4) R LR OFFAE ORI
FOR U EHL DO FFRE No1Z, IROFXHI)IT L D
N, = min. (N;v N2) e (H.8)
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2
196.1
200 p >
’f
a P, h
R /
100 | I
JJE 735
; P,
14.7
) (R BH @)
b 180 360 540 720
{) ] A 'l A

B M

H2 EAZE

540 720 900
ik 8 ] %

H3 IREIZEE=HMA-IEHESH
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RH2 WHBRSSOEHHHEDODRKIER Vix/IME, &R LIEHTHE S DIRIE Sar
W NITHRR LIS 158 & D F1 Smean
N . iR E2)
JESEB AT — K
I 1I 111 v \Ys
AR Lk
R L2 1 180 180 180 180 180
n
TEHRTE )28 8 KAH
BRI EBORRAE 196.1 32.9 69.1 105.4 141.7 178.0
P, (MPa)
TR S 25 Eho fi /Ml
TR E ) ZE B DS/ 1 0 20.5 324 44.1 55.9 67.7
P (MPa)
= DIEEHEEIH O R Al
RS SOEBMEHORIE | o0 141.9 298.1 4547 611.3 767.9
Smax (N/mmz)
i SOZEBh I O fi /1M
IR S SOR DR OS5/ ME 0.0 88.4 139.8 190.3 241.2 292.1
Smin (N/mmz)
R U DOYEIE
R LIS 38 S OIRIE 423.0 26.7 79.2 132.2 185.1 237.9
Sat: - (N/mm?)
SR U DI
BB LIS E O 423.0 115.2 219.0 322.5 426.3 530.0
Shean (N/mmz)
FH3 THIEHADHIELERLEHROHFBREEH
(FNEN R O FNIE2 T H8)
L . Hik B
JESEE AT — K
I Il 11 v A4
BEIEFEYINE ST Smeant  (N/mm?) 418.6 115.2 219.0 322.5 426.3 530.0
SEAMNG JIHRNE Seq  (N/mm?) 596.7 61.6 153.6 2452 336.4 4275
Seq (E/Eq)  (N/mm?) 625.3 64.6 161.0 257.0 352.5 448.0
(FIE1 @=1.23)
a Seq (E/Eq)  (N/mm?) 769.1 79.4 198.0 316.1 433.6 551.0
Ni o (Bl 20,503 oo 1x108 1x108 7.909X 106 | 218,727
n/Ni (K1), /N4 180[E]) 4.877%10°% 0 1.800X 106 | 1.800X 106 | 2.276 X105 |8.299 X 10+
n/Ni (Ki900[8] /N4 162,000/E) | 4.390 X 1072 0 1.620X 1073 | 1.620 X 103 | 2.048 X102 |7.406X 10!
S n/Ni 0.04390 0.7644
(FNE2 F=2.32)
Seq (E/Eq)  (N/mm?) 625.3 64.6 161.0 257.0 352.5 448.0
N> (| 65,982 o oo 1x108 6.268 X 107 | 5.708 X 106
No/B (1) 28,440 o o 4310107 | 2.702X 107 | 2.460X 106
n/(N2/B) (R 1B/ & 180[E]) | 3.516X 107 0 0 4176 X10°| 6.662X10° |7.316X107
n/(N2/B) (IZ900IH],/INE 4 162,0000E]) | 3.165X 1072 0 0 3.758 X103 | 5.996X 103 |6.585X 102
S (n/(Na/p) 0.03165 0.07560
-103 -
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2

()
1) FE 1 ROFNE2 THiE
- EIREIRA 4 (SNCM439) (6.4.1a) Z/L—FA) IZBWT,
— B IIRNE D4 D2 X 10 B O I I HEIES, : 497.5 N/mm? (= (H.1))

—E s JTIRNE DA D 1085 D Ji SRS, : 479.1 N/mm? (= (H.1))
EENES ) DA O 108E OGS HRIES, - 336.4 N/mm? (X (H.2))
Th b,

© KIEDAETETIIIE SIS meant 1 Sate + Smean D35Sy & D KE WD, S B3S, L D /S Wiad, H2d)DHE
Lok s,

P AT DI~ AT — OVOIETE TG SmeanttE s Sate+ Smean 738y & 0 /NS W=, H2d))D X D
kw5,

« A ST IRME S gl T Z(H.60) DAEIZMEFEMELRIL D ELE/E 2 e U TR D 5,

2) FIE1 (a=1.23)

« RIED aSeq(EIEQDEIL, —EIIIRIE DS 6 D2 X 10°E] D i I #RIE497.5 N/mm? L ¥ K& e
W, XM ZEH L Clu LB OFEEZRD D,

« AT —=UID aSeq (EIEQ)DIEIX, ZE8NIEG T DA D103 E O S1HRIE336.4 N/mm?* D 1/2 L 0 /h &
7=, RIED6.45b) &M LT, MR LEFOFREEZ 0 LT 5,

« AT — VIR OUD aSey (E/E)DAEIL, EENE T OYE O108E OIS I #RIE336.4 N/mm?D1/2 L Y
RKEWVD, 3364 N/mm? LV /W72, ARIKD6.45b)z i H LT, #Muk LEEROFFAAE % 108
[E1Re

« AT —VIVD aSeq (EIE)DEIL. ZZBNE T DA O108R O J1HRIE336.4 N/mm? X ) K& W3,
— S IRNE D34 D2 X 10°[E] D it J1HREIEA97.5 N/mm2 & W /h S W=, H2)ZwH LT, #
R LUEBOFREEZRD 5,

* AT —=UNVD aSeq(EIEQ)DAEIX, —EIS IIRIEDEE D2 X 10°EID)G S HRIE497.5 N/mm? X V) K
Tz, KHD)ZE A L TR LIRS OFRMEE RO 5,

3) FlE2 (8=2.32)

* KB DSeq (EIE) DT, —EIETHRIE DS E 02 X 10°EI O /IR IE497.5 N/mm?® £ K& Wiz |
NHDZ W U TR Fma R, ZEHRE B Thit L Tk LIEOFFREZ KD D,

* AT = VIR AT = VUD Seq (E/E) DAL, ZEBNES) O D10°EI D i TR IE336.4 N/mm? 0 1/2
F /SN, AIED6.45b)EE M LT, MK LIEEOFFREEZ 0 L35,

« AT — VUMD Seq (EIEQ) DB, ZEBNE T D56 O 108 B D)5 F1HRIE336.4 N/mm? D 1/2 5 0 K& W
23, 336.4Nmm* L /S, RIED6.45b)ZiEH LT FHFama108m & L, &REHRE B
TR L Cfulk LR OFF A2 R D 5,

« AT —=VIVK OV DS (E/E) DA, KB T O856 D108 EIO)G HEE336.4 N/mm? X D KE 0
D, —EISSIHRIE DY E D2 X 10°E DIk J1HEE497.5 N/mm? X W /hSnWeo | (H.2) % H LT
W J7FEm A R B FHRE B THR L CRER LB O RIEE KD 5,
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H.5 % 5 AT SR
FIE 1 OBE QSN EHREZ R E) L OFIE 2 054 GEmilIs ez i E) 12,
SR L 72 K 900 [B1 K OVINEE 810,000 2100 SARESE AR EUEL, IROOK V@ & 725, SR %
Hax, FIRE1OLAERFIA2 L0 b RE < RSFAIZREHE & 72 5,

O FE1 OHE BREM FREC = 0.04390 + 0.7644 = 0.8083
@ FIE2 OHE PR 4R E = 0.03165 + 0.07560 = 0.1073

7ok, HEg gy RIS KH)DEEZ#EH LaaWgaid, FIE1ITREE AT -2V, FIE21T
KIE DR INEF AT ORI R TH Y . REEFHREIZI TR & 72D,

O FlE1 %A BEEFE F4RE = 0.04390 + 0.7406 = 0.7845
©@ FlE2 OHE LREE RS = 0.03165
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MEEI (3%5) £EMLULOSRERBE

1.1 s
AR 8.2 TiE, HFAMMOWmEIZHE M & 2 E LIEGAIC O\ T, S ZERMTIEOFEZ
HELTWS, £7-. MIBZE G » G5 Tld., XZUERMITHZ <L TW\W5,
ZOKBEETIE, B 1LLITTRTROO~O@ODEIIC & HAIE LTEHEITOWT, & ZGE R
EOWEE % 7”7,
TR RN T O il 7 0] & SR A ABE U 72 & RERRNTIE IR LTE RN — R 5720, EDHRA
v MNEBEZOMBEETHLRLTWAS,

O #A47 A HFEIRANE O X 2

@ 247 B HMEIAORZE/ANE O X2

@ #A47C RUAHLHORUEDER XA

@ ZAT D Sicb—iEEOM GO 2 — ) —HEEEH N OBRIR X 2
® ¥A7E MRS i o & 2

® ¥A7F MEIasmEoJE R & 2
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E 5 mis S o,

h UK

#A4TF

BERKER

Jél 75 16115 71 G,

ag Klr)

e— = 8@ T2 E S

)
!

5’47’0—\

M1 AERAOHELEERDEA T
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1.2 REIHLOETHERBITEOBE
121 44 7A ABRAEOEAGRSH
FI A RPN [f O #il J5 16) & 2 2 A8E L 723 A 0 & S RANTIE OREZE . RO a)~e)lc L 5,

a) =&m
LD R 2y A Fg = BN T1]
b) MEZHOWHIEIRE T AT M
RS a) FRES =13 O¥FEHE LT D,
C) BRET XN
1) EERESNIC L DS
2) =HM\IAMEHTHEN
3) Byt
4) FRHEILT
5) ZDith
d) oA OFEK
A& 8.2e) (EH1534M DLEEAGELL (FIE 5)) (R TIESI 5540 DL AL O — el ik
T 5,

oc=A4,+ A4 (x/a)+ 4,(x/a)’ + 4,(x/a)’ - (L1)

ZZT. o0 a KUx I, Ik B,
o 1o AR
a: THBES
x: WD B OERE (0=x=a)
TR E a OB KRITHEWVITEIREZHRE LE L, 25 do~4; DIEERE LET,

B, TRTOME (D x (SO 28NN L FO—20 TP TE 5561%, kD
ANz k 5,
o= A+ A, (x/ 1)+ Ay (x /1 + A5 (x/1) e (12)

e) K; OFFEK
AARD 8.2F) UL HIERBE K OFFHE (FNE6)) (T I NIERARE D AKX A2 Fikd 5,

K, =[(4, + 4,)G, + AG, + 4,G, + A,G,|J(m/ Q) = e (L3)

ZIT, Ay QRUG~GilE, RIZL D,
Ay TREAERT DES
0 : ERIURNT A =X
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Q=1+459a/0)" e (L4)

Go~Gs : BRFEBEMIEET, alladtDlOEEE L THIBEEZED) LR 5,
=77L, 0=a/l=0.5

B, TRTOME (FFRE) x ([Ch7e 2140 d)OR12) THEEITE 256, K 133(13)
ZREH L, 258 Ag~A3 TR OHHE K L W kD 5,

Ay=Ay A =4 (alt) 4, =4,(alt) 4, =A45(a/t)

IS WANIEIZ L D56, REGERN L BEEN 72 RIAOAE TD 40v~A45 1T TEHE 2B 5,
7272 L, PNAMRIE K O&HIX 1.2=K=3 T 5,

A, /P=(K*+1)/(k> -1)
A /P =1.051-2318K +0.3036K > —0.004417K°
A', /P =-1.7678+0.9497K +0.9399K* — 0.2056K *

A,/ P=-0.2798 +1.3831K —1.2603K* +0.2138 K °

122 44 7B HBEROZENHNEOEH
M 5B 0D A2 75 7CER N T D & LA ARE LT- 356 0 & 2L RIRATIE OB EL T, RD a)~e)ll X %,

a) =&
L Do R 2y A = BN T1]
b) MEZHOWMIIRE T AT M
1/4 F3UE¥H (7 A7 b a/1=0.5)
C) BET RN
1) A OS50
2) EHMWIHEHTDET

d) IS OFEK
RAEGHRESICED ETOISIHE —2D 3R TR T2 Z LR LWEEITIL, 447
ADEIIZ3WRATEL L TKEZRDLZ LIFTE W (1L35H) |
M AR & RO O E B ORI R NNEED 1/4 UL EDOBE T, 1o, [RFE ZE
SICEDLETOIRS A% 3 IR TP TE 25AFLLTFICL 5,

1) Y OIS AT SIREITIC L > TR 5,
2) ISR ERTREA A 7 A O AORAD)ZE > THET 585812, B 1.1 OER b-b (2 -
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TEET 5,

3) XZEIL. ERtb—b ZxtFrllh & 35 M (@/=0.5E T 5 (1.2 2M) |

4) FREICIINH H5EIE, SHEO 7 DI REIRO [ JE J7 IS 7103 B#R b-b (29 > T
T5ELTHIGEAA T ADANOXAN)EMEH Z LN TE D,

e) KDFHEX

MR & RO ZZTO R BIREED 1/4 UL EDOSE, RGO KITRIELY A 7 A O e)lc
KORpHrZENTED,

iR

) 250 L
B 45° /
(a}) FHROTHEHRT T

R

AR
L

TN

(b) ZEFERDI/AM XA
1.2 RENRBIZEITE2EHOETILIET

123 247C HRLAAHABOLRLEDRKER
1 CIABFBD I CEDBIR & RETE LT 6 O & HERBITEOMEIL, RD a)~e)ll L 2,

a) =&
M & 710 & R 5 1 % & e

b) AREZHOYIIIRE T AT bk
BRIREZ (7 A7 M a/=0)

) BEITARXIES
RUEIZ BT DEh T B D557

d) o EK
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WH EOERIZ, RO YK 2)ITE D,
1) =HmIZEIER Ly,
2) ISHABBRKENTZD, XA 7 A DX T X TOMEGEEX (272D 0% —D20 3
WA TIEELTE 220,
7. 3WOIEEXTARLS RGEITIE, EEOXBIZH T TREEIC 3 kA TIEEI L TX
WV, XE OB T KB ARERHZ 72 555121, K D7 AK Z UBEOTXTO K IMET 5,

7 [F S F1 5340 2 AT %,

o=A4,+Ax+ A,x* + A, x° (15)

::“C‘\ x&U{Ao’\'Aﬂi\ /kﬁziéo
x : R UJED B D47 1) PR
Ao~As : XA TADA) ORI &1L R 2458 C, KEEITED D,

e) K DOFtHEK
K DFHEIF, AUz Xk 5,

K, =Fim (L6)

Z T, Flf, WX b,

F = A,F, +2aAF, /7 +a’A,F, /2 +4a’ A,F, /(37)

F, =1.1259 +0.2344(a /t)+2.2018(a /t)* - 0.2083(a /)’
F, =1.0732+0.2677(a /t)+0.6661(a /t)* +0.6354(a /t)’
F, =1.0528+0.1065(a/t)+0.442%a /t)’ +0.6042(a /)’

F, =1.0387 —0.0939(a /1)+0.6018(a /)’ +0.3750(a /1)’

BEO KN TRAEE T 258 0KOFFEIE, RAUT X 5,

K, = Fm + 2AK, (17)
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124 B4 7D Afé—AKBEOABFROI—FT—EGHANEORIKEH
STz b — RS O M EIR O 23— —8ERe N i O BRIR & A A THE U254 O & ZLE RN IED
BEZE, RO a)~e)ll L b,

a) =Z&m
SRS OEBFF N R KIS/ D S HITICE W ED D, )
b) AEZHOYEIZIRE T A7 b
BAR EH(T A7 b a/1=0)
c) BETAXILS
1) EERENZ L DS
2) ZHmIHERTDEN
3) BUSH
4) FEREIST
5) ZDOfh
d) ISIOFEFEK
FTRCOME (HEE) x (b0 —>20 3 kTR 5 2 &A% LW,
AT ADEITIKRATEB LT K Z2RDD ZETTERy (138H) , 3 kTP TE
HEEIE. RO DL DIZL D,
1) IS ARIIIE AT LV kKD B,
2) SNt E AT A D AOXADZE - TEE 5,

e) K OFHEK
AT AD)DRANERADHEHE-TK ZRDD, ZOHE, alllT0ET5 ERIRER) |

125 44 JE HERYEOE#HAREH
M fE AR A& Ol 5 10 & 242 HE LT3 8 O & SAE AT IEOMEIL, RO a)~H)Iiz Xk 5,

a) =Hm

b7 A &R T IR & e
b) AEEZHOYIIIRE T AT b

EFEMIE (7 227 b a/=1/3)
C) BETREIET

1) EERENCL DI

2) BT

3) BEHEIET

4) SIS

5) D
d) ISHOFEK

T_NTOME () x (SO 2I8 152 —o20 3 AT 5 Z &N LWIEAITIT.
AT ADEITIEANTHEL LT K ZRDDZ LT TER0n, 3 R TEHEEITE 25581,
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RAUT K D,

o=d,+A(x/a)+ A (x/a) + A,(x/a) = e (1.8)

Z T, a. x MOUe~A4313. WwIZX 5,
a: THES
x AFREND OFEEE (0=x=a)
Ao~A3 : a DIENZE D DT ROET,

B, TANTONME BREE) x (SO DIEN AR TO—2>OXTIHUTE 25H61%. kA
(2L 2,

o= AtA (x/ )+ A, (x/tf + 4, (x/t]) s (L9)

e) K OFHHEK
K OFHEIE, AU XL D,

K, =(4,Gy + AG, + 4,G, + A,GW(m/Q) = e (1.10)

T 2T, QK TGy~GslE, WIZE %,
Q: ELRNRT A—X
0=1+4.593a/0)" e (L11)
Go~G; : BHEREMIEET, allatOBEE L THEZED)HRD S,
72720, 0=a/l=0.5

TANTOME BEEE) x (2D72 2067054075 Bfd d)OR(L9) TEBTE 25813, K i3 bR
DORAI0)ZHEH L, FRE Ao~A3 TR OEHEX LV RD 5,

Ay=Ay A=A (alt)4,=4,(alt), 4, =4, (a/t)

JISHDBINIEF DI K D556, Al b BT FREROALE TD 4°0~43 13K TEH 2
b, 7272 L, WAMER K OFIHIZ 12=5K=3 L5 %,

Ay /P = (K> +1)/(K> ~1)-0.9966 +0.0148K —0.0168K > +0.003783 K *
A,/ P=3.324-3.7307K +1.5975K* - 0.22578K*
A,/ P=-2.6072+5.099K —2.841K* +0.4358K*

A',/P=02798-13831K +1.2603K* —0.2138K "’
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f) BRIZEDEHEIST

AN DOREE AR O 72 WHA AR B B S 556123, ROV LY BB R O
EfEZ RO, QL VRIS ZRD D,

1) MR R OB Dp DFFHE
HEET) Pyy BBEREOHNHEOE T HOT I em XX H % ONTEOE 7 FEE OT % ep DU
TR EFHE L, KO 1.1)~ 1.3 L 0 BT ROER Dp 23R 5,

1.1) AEHOBEFROT R enNHRODGE
WIEIZ X 28 05 HEAHTIE T, ROOII@IZ L 5,

O WEIZ X 28O~ TEHEIRNZ T 556

(D,/D,f ={Es, +vP, K> -1)(1158,) e (L12)

@ ZOMOEKEOSE

(D,/D,} ={Ee, +v(F, 1 aA)/15S,) e (L13)

ZZ 7T, ém Dp. Dou Py, K. E, v, S, FL RO 41T, WIZK D,
em : HERFFOINE D JE J7 10 O A
D, : HYAMESE R OB
D, : AR
Py: BEIES
K FEAR O NI EED,/D; (Dl FIE R D NES)
E : fEsEaRE
v IART Yk
Sy WIRIZ BT DR BER FUT0.2%i0 11 D
Fr: BEREERCHCAER S 27
A PR AR O RE W R

e
R
=

1.2) ANEDEA G HIREOT 7 ep 2 HRDO D56
JAGFHRIZ L W kA6 D, R D,

2E ep/ (1.158,) =(1-2v)in(D;>/ D,*)-1]+ 2=v)D, /D) +(1-v)D, /D,

~In(p,? /D7 )+ (D, -0, )iD I -v+(1+v)K> (K ~1) - (L14)

I T, oepld, WHODEAGHKEOT AL T D, 72720, e <0.02 £ T2,
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13) HEE P46 ROLGE
KEFHEIZ LV RENS D, 2R D,
Py =115S[In(Dp / D) HDo* —Dp?) | 2D?)]  =memmmmemmmmmeennes (1.13)

CIT ok LR T, KUCk B, L, 0<04 LT 5,
¢=(Dp_Di)/(Da_Di)

2) RIS OFE
BT I L AR TR L2 WSRIERMETH D, ORI Z e T 2B A AT 5,

femax (A, A)>10 e (1.14)

ZITARDAIEF, RICED,

f1=1.0388—0.1651K—0.7086(—0.89 + 2.6631 @ —2.7994 @2 + 1.0296 P*)
f>=—0.5484 + 1.8141K—0.6502K> + 0.0791K>

s RO WAMELE (K=Do/Di)

D WYE(EER [@=(D,—D:)/(Do—Dy)]
i D NEE

o+ NEHDIE

D, : PR R OB

Sl

O o

(L1 Z T D56, FAVEREI & OVEMEREIR I 35 1T 2 78BS T OFH R IX, IR D 2.1) KDY 2.2)
Xk 5,

2.1) YAVEfEYE (D,=D=D,) \ZBIT DI DOFHE
M JE 5 BRI o e OB 5 BRI ) 0 % L IRAUT KV KD D,

o,18, =D, + D, )/l2D,} )+ m(D/ D, )-|D,> - D,*)i2D,? )+ In(D, / D,)|(1+ D, 1 D )i(K* 1)
-------------------- (L15)

0,18, =(p,> =D, )en,? )+ 1n(D/ D,)-|(D,* =D, /2D, )+ n(D, / D)) (1~ D, D> /(K> ~1)
-------------------- (1.16)

2.2) WHMEEY (D,=D=D,) \ZFT DB DFE
FJE 7 [ 215340 o0 e OPERRIT IR 155 0, %, IRAUT L VRO D,
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0,18, =(p, +D,*)/eD,? )+ m(D/ D,)- |, - D,? )/2eD,? )+ (D, /D, )|1+ D, 1 D* (K> ~1)

126 44 JF ABFNEORAEEH
M fai b i O & h) & R A FE LT8G O & ZERATIEOME X, RO a)~e)lc L 5,

a) =&
JE 78 &R A & T
b) AEZHOYIIIRE T A7 b
PAEHE (T AT M al=1/3) IBRRE R (7 A7 K a/1=0)
C) BET RIS
1) EEEENC K DI
2) BJEN
3) RIS
4) JSTIEF
5) D
d) JEhoFEK
TRTOME B x (Sh 280 fiEe —>o0 3 WA TERT 5 2 & 28 LWIEAITIE.
AT ADEITIRATHBL T K ZRDDZ LT TE N, 3 RATELTE 2551,
KD DNKER2)IT LD,
1) NSRS NEATIZ LV KD D,
2) SN Z2 AT A D AOXADZE - TEE 5,

e) K; OFtHEK
AT ADeDX13)ERIH)EM-TK ZRD D,
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1.3 ZEEERMBITEDHER (24 7C HLAAHDRULENDERIKREH)
131 #E

NUHEZAT L EERAN NGO CIABEOR UK & 7 X —T1 v MR & St R
Bl Ch 5, PIMEREZBET DMEIL, EERIC-FLENRTILE 2 FBOR LR O UK
HEO® FBHORQCILORIFIZRT =T X —0y MBThD (B L3 ZMR) , Ziud OALEIEI
JERBRE N X D@ CIIAFEIC L 0 5IRER L, £ ORRAHIT & 0 EMERRE ISR EL D, —
I, JERERRIG NI FM AR L, SZOEREEZELEL20ENH 5, SR TIEZZ O
JERGTREEIG I D R BB L CEELE RN 2 L TV A0S, MR L 0 4 U EMERREIS T
JED O/ IR UINZ LV 23RICHRT 5720, ARFHEHICTIXEMERRRIS I OBSIEBE L7220,

¥, AFEFITITES = AVEBEEZAE LY bRIAFICH D700, TRmEIITENIER

LAanEd 5,

1.3.2 EEEH
Z ORI BRI, KOO~BIC L 5,

CESECEGNINCECSNSNCRCRORSNONORCNSRCRGC)

FXEHES

TEHRE )
TR

ok

FEAR A

i A N 2

RENE TP
nRLEy F£

DR AR

vy F

FEROAIIE o

LR UER
JEJHA 7 5 > 7 4
WO =7 Z o 7 £
ST ONT A (K )
B3]

LTI

TE & O &

FEMEEIC L0 B OB, HlEIIEIES N TEY £1,

PATH FOR S§TRESS
DISTRIBUTION

N UNDERCLIT
TIIREAD
ROOT

B3 RCEFUE—hy MBORIK

27.5 ksi

25 ksi

el
{4
120 ksi

36 inch
62 inch
37.815 inch
38.5 inch
1.5 inch

120  ksi inch®?
FYJE 7 m) & e 5 1 & & il
N A

0.03125inch (=0.8mm) (K[fafaHHAEZE E &)

- 118 -



133 BETAEHH
B U AR & 27 U, IS OMET CEIREERIES) 1 LV IShafid kb5, 2B, 151

e B, REHES (=275ksi) ZHWTRDTWD,

1.34 EhH %

2
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ME RN E O TR TOIN N AEL K E W=, BliF G 2T _XCofE (FEEE) x [2b=5—
OO 3IRATERT DI LITTERY, PDUEIZOWTIER AR 4 D OXEE, T X —0
v FERIZOWTIE 2 DO ZRIT. FXE O ARSI 2RO 3 R TERRT D,

o=A, +Ax+ A4,x* + 4,x°

ZIZT, o MOx I, kITk B,
o WhF S ) (psi)

o AU D OET7mEEE (inch)

BIXE D 3 RKDOBEEAI~As %, R LLELOR L2 1T,

1.1 R LESOEHARISHDHDIIELXDFHEEK

___________ (1.19)

- A UJED> B O fEfex(inch)

0~0.237 0.237~0.670 0.670~3.12 3.12~11.75
A 148,900 46,515 17,030 57,786
Al —1,786,000 —110,430 34,906 —12,249
Ay 9,691,500 219,490 —17,630 1,092
A —17,950,000 —123,700 2,451 —46.68

®IL2 FoI—Hy FEBOBA RS AN A OITELUXDFRE

o W2 D5 OREEE x (inch)
0~0.6829 0.6829~3.528

Ao 93,086 73,156

Al — 128,043 — 28,401

As 169,352 6.872

As —87,447 —745.8
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SN AR 14 1RT, 2k, B L4 OFBITA KRR, EHRILT ¥ —h y MO 155
ZIRT,

140
120 1t
_ i
‘0 100 1t
-4
80 1Y
R ‘ :
50 ;
e o —
40 g — e e e STt T T
20 :
0
] 0.5 b 1.5 2

“EH UM ¢ inches
El4 ARSADAE

1.35 SALKERBKDOFE
BRIk & ZUCRT DI IR KRR S K1, R TE BN D,

K=F m (1.20)

T, FEQalt, RITk 3,

F=AyF, +2aAF, | 7 +a* A, Fy |2+ 4a° A, F, /(37)  weeemmmmmeemmeeen- (1.21)
Fi=1.1259 + 0.2344(a/t) +2.2018(a/t)*—0.2083(a/t)’  ==-mmmmeemmmmmmen- (1.22)
Fy=1.0732 + 0.2677(a/t) +0.6661(a/t)*+0.6354(a/t)}® ~  ==-mmmmeemmmmmmen (1.23)
F3=1.0528 + 0.1065(a/f) +0.4429(a/)*+ 0.6042(a/f)} ~ ==-mmmmmemmmmmmen (1.24)
F3=1.0387—0.0939(a/1)+0.6018(a/t?+0.3750(a/t)} ~  =emmmmmmemmmmmmen- (1.25)

a: BRIREZAHOHWS (inch)
t : JEX (inch)
Ao~As : FXRNC BT DEh S [0S 040 D3R OB T, RLIKORIL2IZL S,

BEDO KN TSN % 3 EGERIT 5 & IS IERARE K O 5347 Hift S — %I X O 5L
TR 2 DT, IROXED K DA Ky D7 AK 2% UWEF T B RIS T8 E) L
GRS T 20BN H D, B L5 I, 2 OFREERIT# O UL U 7S DIEREREL K Nma D 537
ZRUEEIZOWTORLE, 235, B 15 OEFITHEME, ERITHSEEZ R,
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180

-

ks1

140

120
100 \
a0

60 s —

T oa

Kr!

o 0.5 1 15 2 5 3 as

EHEX g inch
XI5 HILKERHDO T (12 LEER)

AR D SR U 7o IS R RAR B Ki Na % LT 0 3 TR

K, /\/% =B, +Bla+Bza2 +33613 -------------------- 126)

T, FEQalt, RiTk3,
K WS JIYERSGR# (ksivinch)
a : TZHES (inch)

£ D 3 IR OEE Bo~B: &R 1.3 LUK 1.4 12”7,

K13 RCEMEHRDIEAILRFEITDITELXDFZE (BRETEF27.5ksiN—X)

w5 XL a  (inch)
0~0.237 0.237~0.670 0.670~3.12 3.12~11.75
Bo 167.65 71.426 43.878 82.337
B —1,217.6 —75.221 24.284 —7.8444
B 5,083 116.39 —8.5896 1.4236
B3 —7,902 —55.385 1.1 —0.07452

RI4 ToE—Hy bFEEROIEDIBRFEHES I OIIGEMUX DR EREHEN27.5ksin—X)

o ZZEE a  (inch)
0~0.6829 0.6829~3.528
By 104.81 85.93
B —85.615 —18.042
B> 88.747 4.444
B; —38.252 —0.4053
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16 TR UEEHE T X —T > MERIZOW TS NIERBRE KD fizrd, 7B, B 1.6 DM
BRITRUEE., BRI T 2 —Hh v NEDIS ITIERSRE D 54 % 7~ d,

140 [ | | I
120 //— _
o i
< > .- .
— 100 L —
B |~ Lt
Zom o - ]
k7 V b i
- -
:}2 a0 —
20
0
-z0
000 020 040 0.50 ase lae 120 140 L6 180

HBFEEM r  inches

1.6 ALK FEHDS M (FRETESN 27.5 ksi R—2R)

136 ZHEREEI/INDETE
ZELEREE IIARD 8.29) (XZHERELOFHE (FIET7) ) OXEB.1HEHND,

daldN =Cf(R)AK," e (1.27)

2T, C.o m MOVAK L, wiITk B,

c=1.95x1010 (1.28)
m=32 e (1.29)
AK, =K, -K,, (siinch) (1.30)

F/NENTER (T72DH, Kmn=0) THO, o, FHHIGNH2 (T2, Kpes=0) &
LTWb7e, RIED 8.2 g) (FZEREL DR (FIET)) LV ST R=0, L7223 > T AR)=1.
AK1= Kinax T 5 4

& S BV EHR ) 25 ksi OFR Y IR L TRE & 5720, EHRE S — 2 DS LRI IREHE S
NR—= 2 DS NYERIFEL Kimax (TR 1.30 T 1.4 LOB 1.6) 1T, JEEE 25/27.5=1/1.1 Z#F U7 fE%EH
T 5,

BA&z, BT o s,

da [AN=1.95x10"0(K}pr/1.1)326 e (131)

TANWNEZERE Aa 72 ER L TV AL, Kpe OEIZ—EE BT ENTE S0,
TR E A0 \[TESC SN DGR LIRIE AN 13, kA TEIND,
AN =4a/[1.95% 101K mar/1.1)326] el (1.32)
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B &R LI O BIFRAE B

i

o .
wn | D 14
_g 14 : 7 - '8
=] . | g .
<] i ! - s
= o2 ] ! ,

i Lo
\ ) T

1) T !
U /
B o Vi %ﬁ 08 1
;i% (LT3 / ﬁ s ’,/
E s /

04 f/ na

! - P4
) ! - 02
) //J’ 1 ! . ____/_/
o 2000 And &0 su0n 10000 12000 o 2000 000 i a00n
R B R E

X7 R CERDERERBIR BI.87 w5 —Hy D ERERR

137 BRBRZHRFEILOFHE
KK £ 72D RS a. RO DA, IERMRE KX, XA.20) TrxZe < P IE

ZEB LIRS 2 0ERH D,

K, =Fm/J1-(F/S,) /6

ZZT, S K FEWQald, RIZED,
Sy ¢ TEHRIR T35 1T DB O REIR S 1X0.2%ifi 77 0D 5% E A
Ki,F,a : 1.3.62#

(133)

HEBRE LEIMORE
FFAAMGR LRI N, 1, AR 8.2 §) GFERMuUK LR N, O E (FIE 10) ) ckS&, wAiz

LORDD,

1.3.8

(133)

N.=min [N./2, N,]
ZIT NRON, I, RICE B,

N+ TAPRIA & ZHE S a lET D56 OMuR LRl

N, @ ZEDNRKEFHEZ DVMTET 556 OMuR Lal%Ek
NUEHE T 2 —0 >y NEOFFRMEE LRI N, X, RI5D L5205,
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15 AR LEHWN,

A2 UJEHR 7K —T1 v M
N. 8,5691] 5,124
N2 4,285 2,562
N, 5,000 3,700[]
N, 4,285 2,5601]

L4 & iE, RQUEMOTNT &=y MERE Y bREISINTE DA, & RIERAT T
N UJEERO T S FFA R LIRBUI R E < e D, Tk, Rl < TISARRITHAD T DI85
j@\a—éo

1.4 [EHABENZEIEED T HERMBN
141 #E
122 R ONN24 1IR3 THATBEROIF A7 DOXHIC, HERONE, 57 & M@ —F—8
TEERSE DERAL T, IS AIEIC L 0 EEHER TR OIS DM NI T 5 (S A NER) HE
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a) I SIPERIREL K%, AR 8.2 ) Ut 1A OZHEAGEEL (FIE 5)) KO ) S HIERAEE K,
OFE (FE6)) 12X, KIS AADOEPRXEHNCHEAET S (¥4 7 B IO\ TiE
122%. A4 7 DIZHOWNWTIT 1.2.4 ),

b) KMEIZIEII0H D 3 WAL ZIT O 728, TNZND 3 IRNOIREL A0~A3 BRI D,
L7=28> T, KMEBERICBIT 28 IEREET, B0 KO & %O KB OEN R 50T,
TR B OXBLIED a) TROTISDIEREEEZ . ROR(L34) L OXA35)IC L - THET 2 (F
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AK.=K.—-K'. e (1.34)

Ii Ii 1i

ZZT. Kin K KOVAKG I, RIZED
Ky KBBR8 B0 XM OGP 35 < S JERFR# (MPaym)
K’y REBERAC B 5% O XM OG5 APl 33 < S JERFRE (MPaym)
AKy : KEBERIZ BT DI TR RE O Z  (MPaym)

Ky =K, +> 0K, e (1.35)

Z :T\ K[n&U{‘K[corr i Yk 7
Kpn :niEH UDIZF"ﬁO)f“jJ PRl U B S SR HERRE. (MPayvm)
Kicorr : n#& B O X OIS IS IIPERSREL (MPayvm)

0) HZLERMATICHS O THIOREN RO KEA~BITT 25A1CIE. B0 KB O S (K5
5’?‘) THE LSRRI KOT AT b&, Q’Z@EF3®%BEEé‘ﬁ”?%élﬁfﬁﬂ,ﬁ;ﬁ?’z/\"ﬁ &
b)iZ & 2 FHE U Iz PR RAR S & O T & R IR 217 5 .

d) XKD EREIZ L2856 O b)) X BAISTIERBE ORI, A REFESA LR OEHREROM I
DUNTIT I,

j === KIcon
G RIS K,
- = = OIS
i [XREEENo.
n : X[ENo.
0 K, K+ AK, + AK,,
\ i=2 / A K,
J  Emzmps
. EREBERR i : XREHE R No.
4Ky n : XfENo.
n=1 | n=2 n=1 | n=2 n=3
X/t x4
a) b)

19 RENELEICELDERERBNT
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MESEI (%) MESDOHMHOHIRNE

J.1 EREHE
Emr H A B O Jrsma‘ﬂ Wk U TARIED 7 (BEZLRTIRIR OfEMT) KON 8 (& ZHERARAT)
X BHEESFEMM 21T 5 AR, A AT O EA O N O AEE I K B L e B,

QQWE%( (= Eﬁf&ﬁﬁ%nﬂﬂﬁ T % K ORERRER 21T 5 5B O ERIZOWTREHET 5,

J2 —H%=E1§

Kie DB AT 2 5B OERO— L FIIX, KD a)~e)lc kD

a) MET)FRHmICAE AT D K lo oW T, RIED 8.2a) (BEERINE Kie OWGE (FNE1)) 17T
WE e FIRIZ XD ZNRRY Th D Z & EFEHT 5,

b) Ki DF4MEFEAT 572012 I3 IR TREBGIED 5> HTWThORBRFIEEZEH Loz,
FFORBRGIELD ‘%Ehtn’d‘%ﬁ% Kie %3RO D72 DI L= B X2 RIS 5,

C) K OFERRBRICE T 23 05T, HEN H 5 HA 1L BE OB TR LU X 5 23

A3z, HEN WG EITD 7 E LR O 3 ELL EIZX L TITY,

d) K ORERRBRICI T 5B OB ALIL, R 0 X ZERFT N, RIED 8 (X ZLEREM
) \ZHE > THT O BE S T C PRI SN A S SER T ERI L E D K HicT 5,

e) K OWeRRBRICH T 2RBRILE L, ERAH D5HORBRIEE 250, ﬁﬂf%px.ﬁréé EEX&:&
20CONTHAOMEVREELL T (FFERBIEZICFE Uy, TEN LY HIRVIRE) THEET 5,

J3  KeDRERHER
K R T D510 0ORBRIZIT, RO a)~d) D1 H 5,

a) CVN fi iR

T DA BT TR X4 2 B BEEBR 1%, AR D 4.5 (ﬁ%ﬁﬁ.\%ﬁmﬁiﬁ\%ﬁ%ﬁﬁﬁé#ﬁ&(ﬁﬁéﬁ&m%) .
443 (EEHER) KON4.4.4 (BRI RLF—{HE) |

Kic #3570 CVN (¥ vE—V J v F) 1‘% nft%ﬁ WZBWTIE, BRSNS K &l e
IHLHTDIT, sz 4.4.4 (BRI RLX—H) ICHETHAEL Y KEOWBIN= R LX—%
BERT&E 5, 217 L. ZOBAI i&t%ﬁﬁﬂlﬁlwqﬁi@%ﬂii%wﬂ% Z T Kie st %,

AN CWV}:KIC@@ A% J5a)lc &

b) CTOD Tl A EER

CTOD (X ZeidBl nZefr) RBRAITV, 57z CTOD OAED LI EFOMEHIER S 5
Kie DIE% BT 5 &3 TE %, CTOD @h%ﬁ%ﬁoiﬂ/ﬁ\ai ASTM E1290 |2 & %,

2%, CTOD & K D#HFE AL J.5b)lT

C) Jr WIEEIMERAR
Jie (GREBPERREEIAME) SRERZ1TV. O Jie DN STHEBOMEBHIESR SN D K DfEZ
MR T D LNTE D, Jie RBRZAT 9% 61% ASTM E813 IBAEMFE AL [HEBMIRIEY
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™ JicBRERAE] S001 12 K 5,
728, Jiek KieD#EAIT 50 L B,

d) K g

THTE S O EHT Bk X2 K OIE % FERT 2729017 . Ko CEEOT A M8 80M:) 28810 L v &
Bz Kie DI %R0 5 2 L8 CTx 5, Ko BRZ 1T 5 001 ASTM E399 T JIS G 0564 (i 1SO
12737) 12 % 5.

J4 KeDRHERARBER
J.3 TELNT Kie DIFEEIE (CVN EEEFABR, CTOD IR ER K O Jie P SR T b )
& FHEICAER T 5 Kie DIELL ETRITHIZZR B0,
72k, MBEE OB, BT OAREY RN T L0 EH 72 BRE RS S SN2 T2 HAD
HRBRICOW T, BUENH D2 HAITTOHEIC L D2, HENENGAIITY FE R OWHEIc &
%o

J5 HIRHMEOBER
Ko FEEE B MERRR LIS O B B ME SRR (CVN B3R . CTOD RN BR I3 Jic R B MERRER)
L VELNTRERDD K DIEZHERT 558 OMFE TR D a)~)lc L 5,

a) CVN & Kic D%
CVN & K. O#FERIIRIZ K 5,

1) ARIKD 82a) (MHEEEIWNE K OWRE (FIE1)) © 1)@D Ki-CVN 17X % HW 5,
2) EAREEHERIBESMEH T 2O ESifERIC S 255 121E, ROXEFEHTHZ EMRT
=5,

(k./s, ] =0.64(cvn/s, —0.01) (1.1

ZZT. S CVN KO K lE, RICK D,
Sy RAREREHRIREL IS I 1T D RORE D FEAR RUUT 0.2%I ) DR EE (N/mm?)
CVN : BRI/ F— (J)
Kie @ O A ES M (MPayvm)

k. BRIk A, UM ERT N TENIEMOBERTE LV, £72, KK 4.4.4
(FRWLIN = R L —l) IZHET S CVN DIEE W 58451%. 3EOFEHHEE 35,

b) CTOD & Kj DHFE
CTOD & Kic DR AIIWIZ X B,
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(J.2)

S, HAREREN B IEESIC 51T BB O RS X 0.2%iTi /) DR EME (N/mm2)

CTOD : =ZJeumbl 12247 (m)
E RS (N/mm?)

C) JrIe & K @Tﬁ%fﬁ
Jie & Kie DEERIIRD DRI X D,

1) FilESAEREOSE

K, =4JEJ,

2) PO RO E

(1.3)

EJ C
K=y e

ZIZTCy Jew EXOvIE, RITE D,
Jie o PRI (k)/m?)
E : fitiEsRE (GPa)
v AT UL
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MRE K (%) HERAGRORARIIEADEESRIHDEL

K.l &g

ARIRD 7 (AR OMNT) KO8 (X ZRUERANT) & X 0 E N3 M A 1T 5 58 DIk
KARBOFHEIZBNWTIL, BREXZESICEDL T TORMDMOLERTLNNEL 25,

AKIED 8.2e) S/ DZHEAGEEL (FIES)) KO GEIIERRE K OFE (FE6)) D7
BEXE, HAMGEIRTEDC X 2 B85 O T7 05547 DA OWNIMVEL K O#iPE % 1.2
SKS3ZRE LR EHEL T D,

ZOMEETIE, EROBAE T, WAMRILOHIRZ 1T Ty (K3 a)zfR) JENIZ X 2i60
AR D L= ZEZGE IS W CREHT D,

K2 ZBERELO—HKRR
AKIED 8.2€) (SI1534 DZIEAGELL (FNAS)) (R This 504 D L ARG O — & Fdk 3
%,

oc=A4,+ A (x/a)+ 4,(x/a)’ + 4,(x/a)’ - (K.1)

ZZT, oo aKOxE, RITK B,
o IST1oAn
a: THRES
x: N B OERE (0=x=a)

EHRE a DERITHEVIEBARZRE LE L, R Ao~A43 DIEZRE LIET,

AR 8.2F) UL HILRBRE K DFE (FIE6)) (R T IRIIEIARE D A Z kT 5,
K, =[(4,+ 4,)G, + 4,G, + 4,6, + 4,G,Jma/Q =~ (K.2)

ZZT. K. Ap\ Q\ Ao~As. Go"’G3&Uﬂfi‘ /kﬁlctz)o
Ky : F&m & RO IIEREE (MPayvm)
Ay @ THEHEHT HET) (MPa)
0 : XEPRARTA—HFT, KRIZLD,
T AR Mba/l OfEIX, ERHOERIZHENE(LIE D,

Q=1+4.593(a/1)*

Ar~ds s KIKD 8.2 €) (ENNAOZERITEL (FIAS)) THHEXTITELL TH B RMK
Go~Gs : HHFEMIEMRE T, XHOBEIRADEE &EREROBLBEIONT, ol KW akt D
BsL LCHBE D IR, HEL, 0=a/505 Th 5,
a : TRES (m)
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[ ZZEX (=2¢) (m)
c  FHO¥E (m)

K3 RBlEIC&k 32EHEH

AKIED 8.2€) (ST DLZIEAGTLL (FNAS)) D7eBEXIRTIS S04 O LA P % Frék
T 5, K2IZrT B, —MRRUCTE DG BT T HEES a OB KRITHEWRE Ao~A4s DIEZ R E LIE
THENDH LN, 2BEZNRT HECI2HGAIE. RICRT a ZEETHHEICLY ., £2TON
B (FERE) x 127> THRE A 0,4"1,4 0,4 DIEZBETE TE 5, 728, ZZ Tl a=t DEFEE T,

o=A+A(x/t)+ A (x/t)* + A (x /1)’

TIZT, t KD xiE, RITE B,
t T HE
x  NHEDDOERE (0=x=1)

a) JENZKDISHHMDGE

(K.3)

B MR TENC & 205715340 D56 OX(KI)DFREL 4'0~4"3 LK) D do~43 1%, KIZ

£,
4
= 16b, ~120b, +240b, ~ 1400,

% =—-12056, +1200b, — 27005, + 16805,

% = 2400, — 270056, + 6480b, — 42000,

A!
?3 =—140b, +1680b, — 42005, + 28005,

ZZ T, biy bay b3, by, PROKIE, KICE D,
1

=%

1 K
bz—2(K2_1)+(K2_1XK_1)2[Kan—(K—l)]

1 K [ 2K
b3_3(K2—1)+(K2—1XK—1)2_K_K—lanH}
U B K K _2K+1 3K
I o) e T [ S o
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K : WAMERE OME/NED)

fRE Ao. A1, Aae A3 ~DZEHIT, WIZK D,

Ao =A' —_— (K.12)
Ar=A"(a/t) —- (K.13)
Ar=A'(a/t) —- (K.14)
As=A'5(a/t)} —_— (K.15)

FROZEAGTEIEL, AAMEEDR KR E W SITIZIEMROS IS E DTN KREL 2L, 20
BB OIS TIIERARE K DREFET, FHEEDS a=0.8¢ & TRV ZLRTIRIR OMEATICEE S, & ik R AT
EATHOGMBITREAENKREL D, LEB- T, EMOISHSAEDTNORE ZICL > T, &
D )DHFIEOHERCH T2 72 L EROBEEORFBMLETH D,

b) ENCEEN., TOMDOWNELZEZETHHE

M EE DOJEINZE A, £ DOMORTEIMEHT 2568121, T XTORAMIZKT DI85 %
Kb, WY HIEIC LD RENT L DB EITV, R A 0~A ZRET D,

2B, KL HZHAEPR —2DOXNTHE LS EETERWIEAIE, RO )LD,

O AEAHE, AUEREOBNEDEEET 556

SGETRH. T CEHS ORI TR AL £ ) SRIEH AR E OIS OH AT, R(K.I)
(2 £ 5 BERERAS —OORTHIEL GEBITE RV, ZO8AE, KD 85 (55—
DEIECELITE RV EAO = ZHERMIT) LOWEE 1 0131255,
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MEE L (8%5) BHhYAVILHERS HIHEDEEERBHG

L1 EREH
AIRD 8 (& ZHERMNT) D 8.2 STV A 7 VDEED 556 0 & ZHERMmYT) <k, VA
7 NVNER B DA D & B RARIT K OFF ARV IR LEEEORE O HIENHE STV 5,
ZOMEETIE, HERNERORRDIENYA 7LV THEIESND SV A 2 ARNEHSH 5)
AT oW T, MR O gl 7 2% i & 2T ) 598 95 & 2B AT 2 T,

L2 fRHEH
I A 7 VNS DG O X SE RN ORRAT SR X, ROO~®IZ X 5,

O F&FHES P 250 MPa
FREHREE : 150°C
HEERIR L : 100°C
@ #E KA
SRR X S, 1 990 N/mm? (ZiR). 977 N/mm? (100°C)
FEfRA S, 0 890 N/mm? (Z83) . 846 N/mm? (100°C)
@ &R ~HE
JEAMEE : 100mm, JANER © 40mm, AWJE : 30mm
MEFO WL = RV — 1 42 ]
YA A 7 L DJE i
Pl %A 7 /L : 0~200 MPa
P2 %A 7 )L : 0~172 MPa
® i HR LalEk
Pl H A Z /L : 3000 ]
P2 A 7 /L : 6000 [H]
@ WWEZPES 1.1 mm
® IR (TALT R @ 1/3

@ ®

L3 ZTREERBIOAE

ST A T VNS DA, FENENDIRTIT A 7 O EGR UREEC (B 2 PL YA 2
/L3000 [B], P2 A 7L 6000 [F]) RNEfF SN DH5EG 0 & JERMEHT 2, MEE 1 GHREANIZONT
IIMBZE G » G5 5M) ([ZH->TITH,

ZO%E. TENENDIET)TA 7 NV OARTONEF AR OFEIZR L TARBAITH->TH, [T
ISSEPR DY A 7 VB FE LD TR SN DHERR (] 0 P1 A 7L 3000 [BIOiEHRE, P2 A 7L
6000 [BlDIERE, X |XZ DM D P2 A 7 /L 6000 [BlDiEEL%, P1 ¥4 27 /L 3000 [Bl0DiElE) & LT,
AR 21T O,

B, BOVA I NOEFHERGHTIHERT 50O X ZRI K OT A7 MNMElX, gioYA 7
N ZLHERMBHT TR ONTREDOEZHEI R OT AT MNeaEHT 5,
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a) FEMTSRITFORE (FIE 1)
L.2 OFFFTSRAFICINA T, MO E O IR Ko, 257 & 08 R B 55 O ffAT & &2
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b) RRIEHFIMFICHES S RASRKES a. ORE (FIE2)

BEDIETTY A 7 VD 5 B TRROIEN & 722 Feft %2 AV CH R sl 7 17 K i & 2425
T SRERMT 21TV, KFK \ZR 5 BEDIRES ERD D, TOSRIRE ERWED 08 5D
SHERSEDOWTNIVNS W T ZRAERHKES a. T 5,

c) BEDIETTY A 7 N O MR LA % OFE SRR E a0, OFIHE (FIE3)
L.3 O & RHERRAENT D I7 15 M O L4 a)DFNA 1 OEHTSRAFIZAHE - T MR AR P i 0§l 5 1) 3 i & 4%
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(FIE 4)
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e) AR LR OFEN (FE 5)
fE AR VR LRI FRE oA e L iz 620,
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a4 (L.1)
4 (L.2)

IAIA

azn
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L.5 fEHTH
I A 7 VIS B 5 O X SSERMENT O FEAT ] K OFHEENIL, kD a)k DN b)iz X 5,

a) & Sk R AT
L.2 OFEFTSAHICEES &, L3 OFE. L4 OFNEICHE » T & RERINT 21T > T2 i R 2 IRITR
7,

1) ERIGHEHFICESRRAXZEREE a. OFE (FE2)
DS A TNV D D B TRROIG & 72D 51T P1L YA 7LD 200MPa THY, ZD
S TERERIBIT 21T O &, SARAHE TKAKLFEL, ZORADOEHESERD D &
9.17mm &£ 72 %, ZOXZEZIFT 08 LV /NSO TRAEZEES .13 9.17mm & 725,
2B, Kie DEIX, AMED 8.2a) (MM Kie DRE (FIE 1) 1)@DAEBIZ v TN
TRNAF—DIELVRDD L 59.8 MPaymTH 5,

2) BEOIENYA 7 O K U B ORI & ZE X a, DFHE (FIE3)
Pl %A Z VR P2 YA 7 L OfiE Ak LIalgk (P1 - 7 7L 3000 [A], P2 ¥ 7 /L 6000 [A])
AN LTI X SR 2T o TR %2, ‘R LLIDRT,

3) BHDIS SV A 7 VO R LI D 2 {50 AR L= Ba0REX ZRE S
ax DFHE (FE4)
Pl ¥ A 7 VK ONP2 B A 7 VO R LR O 2 5o EF (P1 ¥4 27 /L 6000 [F], P2 4
A 7V 12000 [B]) ZAf LIz al S SLERMBIT 21T I/ R E . R L2 IR T,

b) FFAMHH

a)l) LV, BRBAZZEE .12 9.17mm TH 5,

FLLOKERNS EEDOIS S A 7 O FfR UaE TRl L 72 e E HE S 13 a,=1.88 mm
Th, ZOZTHES a, 1FRAZTHES a.D 1/4 TH S 2.29mm LV /I,

F7- R L2 OFRERENS  HEOIS A 7 O FESE LR O 2 (F0 R CRIE L7 ik X
FREENT an=327Tmm TH Y | RAZHES a. L0/,
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F L1 =HEEFBER

(HA7 mm)

Pl A 7 NV—>P2H% A7)V

P2 %A 7 )L—P1 ¥ A 7 )L

HIAY A 7L | S SERRE | SHERES | EiEY A 7L | S KERRE | S RHERES
0 1.100 0 1.100
600 1.154 1000 1.155
PLHA4 2 1200 1.211 2000 1.213
1800 1270 | P2 %A 7 v 3000 1.273
2400 1.332 4000 1.337
3000 1.397 5000 1.404
0 1.397 6000 1.474
1000 1.467 0 1.474
2000 1.540 600 1.546
P2 YA 7 v 3000 1.618 1200 1.623
Pl 1 7 v
4000 1.700 1800 1.703
5000 1.787 2400 1.789
6000 1.880 3000 1.880
RL2 SZERBGER QFE0ERR (HAZ mm)

Pl Y%A 7 )L—P2 %A )L

P2 Y%A 7 )L—Pl A 7L

FEMEEIC L0 B CoOER, HEEIIEIES TR £1,

EIRY A 7 | 2 ZLERERE | ZERES | YA v | S ZNERREE | S ZERR S
0 1.100 0 1.100
P1 Y%A 7 3000 1.379 3000 1.264
P2 %A 7L

6000 1.742 6000 1.456
0 1.742 12000 1.942
3000 2.015 0 1.942

P2 %A 7L
6000 2.346 Pl %17V 3000 2.489
12000 3.265 6000 3.270
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\2& %, (MPaym)
S, MEFOBER T 0.2% 1 /) (N/mm?)
t MO EZNERTROR S (m)

b) ZZHRED 0.8 1ZBT DILIHERGRE K DFFRIL, RO 1)~4)IZ K 5.

1) BMLIZRT LI, ROLWAFEROES MR & MR ET D,

2) M oW 2SR TR < EREOLA X, RKENEICRET H R HWPERT DO
HMOES t D, JEE t 2R OMFER & &2 U TEF RIS ORI JFapfz R 5,

3) IENER (RIR d) ICERET HRIEZZRIT, 0.8/ 2X08t+d)DT A R (&R
E/EHES) b oM ET D, 2L, TARY MUT 1B UTET S,
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