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IR 1

<BRERT (T, OHEHER>

HANDBOOK (2355 %, Zahoor @ J F&4y OFMBMEMATARZIZ LV B L TEY, volumel 1 % 2
IH 2. 1~2.38DH HFEIZ, 2.3 HiCombined Tension and Bending (23 5 LL F DR AT,
Jaw ZHEH Uz, (EIIMERF)

J = f, - P2/4RtE + f,, - M2/R3 t’E+ac,e,R(Tt — 0) - (8/7) - h, - (P/P,)"*1

P,’ = 0.5[—ARPZ/M, + {(ARPZ/M,)2 + 4P2}05]

2 = M/PR
P, = 20,Rt[t — 6 — 2sin"1(0.55sin 0)
M, = 40,R%*t[cos(0/2) — 0.5sin B
f, = (6,/T0)[1 + A{5.3303(8, /)1 + 18.773(6, /1)*24}]2
£, = (8o/T)[L + A{4.5967(8,/T)"5 + 2.6422(6, /T)*24}]?
8o = 0- [1+ (1/B) - {(n — 1)/(n + 1)} - {(0cF, + 0pF)?/02}/{1 + (P/P,')?)]
o, = P/2mRt
op = M/mR?t
F, = 1+ A[5.3303(8/m0)' + 18.773(6/m)*2*]
Fy, = 1+ A[4.5967(0/m)" + 2.6422(8/m)*2*]

(Fi, Fu 1212410 HANDBOOK volumel 1 % 2 @ 2.1 Axial Tension TN 2.2
Bending Moment DfEZfEH L T\ 5,)

A =[0.125(R/t) — 0.25]°25  for5 <R/t <10
A = [0.4(R/t) — 3.0]°25 for 10 < R/t <20

728, [RIFIEIZEB T 5 B o KON LAE{EFE4% n 1X Ramberg-0sgood D )i /1O A B
RIZBW T TR B 52615,

eleg =0fog+a (a/oy)"
a =—0.0110 T 6.054

n=-0.0050 (1T 6.763

2 Toc TR OMES I TH Y, TRLD & B REIM ORENET] 0 10 IZHFED
DREERT D LITEVKRED,



= " O

orolE, BT ETMIHLUTOFRRXEZHNCEHT S,

T oy = 105.472 + 6.96F + 16.062Mo + 1535.398C

F: 7274 F&%], Mo: €V 77 o EHEMAwth], C: RFEEFR [wtk]

1+1.161 1-1.161 P(t,T)—2.996

¢= 0 go(—5— ——5—xtanh—2—) - (F[h] <23[h])

o

1+1.247  1-1.247 P(t,T)-3.148

f Gf(o)( 2 2 X tanh 0.919 )

o

- (F[%] =23[%])

P(t,T) =logy( t)+043433(Z=-1)

: ReghiRefil [h] (= 341,079 h)

CEM LT RV —[k]/mol] (= 100 kJ/mol)

s T AERK]/ (mol +K) ] (= 0.008368 kJ/mol * K)
- BAEE EE (K] (= 285 C+273.2 = 558.2 K)

X 51T, Zahoor DFIBVEMATREIZISIT D o o IXRFRIZN A ZBE L 7= 0.2 %M /1% v

Do REFNET D 0.2 %Mt SI 0 01, ASME Boiler & Pressure Vessel Code (2013) Section

Il @ PartA Table 3 >5[ H L7720 00lE, o0 CERIRIEEZEEL, FTicotBVEH
L7,

1+1.071  1-1.071 P(t,T)-1.617
o . =o0_( — ——— X tanh——-)
0 yo 2 2 0.916

- (F[%]<23[%])

1+1.144 1-1.144 P(t,T)-3.02
— ———Xtanh————
2 1.462

0,= Gyo( .

) - (F[%) =23[%])

Jopp FLHENZHH LB & FEH OB 2R 1187,
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Tarp BLHIC G Tapp FLHHIC
N HfT 3
FER LI RT A—4% pSE fEA L&
@) 42.0 mm
t WE DOODRZE
® 39.0 mm
©) 315 mm ODHM% 630. 0 mm=2
Ro P =S
@) 304.8 mm @ DA% 609. 6 mm—2
@) 273 mm
R; PR Ri = Ro-t
® 265. 8 mm
@) 294 mm
R SRR R = Re-t/2
® 285. 3 mm
o) 34.0 MPa
Ot %ﬁrﬁ]ﬁij} _
® 99.3 MPa
@ 164. 5 MPa
o i s A _
® 137. 7 MPa
©) 205 MPa ASME (2013) Section Il
0 y0 KRBT 0. 2 %0t /7
@) 205 MPa Part A BfEIE LV
@ 219.4 MPa
0o 0. 2%t 53 D IS 77 0w TR IREBR LIZH D
@) 227.9 MPa
@ 1.25x 1073 —
X 0. 2%ifit J1DOF F g =00/B
@) 1.29x 107 —
@ 369 MPa
0 £0) R OFEES H3T E7 /UZH B FHIANHROZH O
@) 399 MPa
@ 421 MPa
o¢ B 0 r IR REEBE LTZb D
@) 483 MPa
@) 1. 423 — Ramberg—-0Osgood ™
I TEEL
@) 0.741 — W 71— O R BIRIZ I 1T B EEL
@) 4. 658 — Ramberg—-0Osgood ™
n TR L e 5%
@) 4.348 — S ] — O RBRIC B B N L%k
@ 2.0 —
B WIEEH i O A ORIE EEL
@) 2.0 —
o) 1.76 X 10° MPa ASME (2013)SectionIl
E TERRIE R SR
@) 1. 76X 10° MPa Part D BfEIE LV
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2 1= M/PR
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O : BAFEREERA T r— 7
@ : JRFRERA T ADR A



*77, 0/7, n, HiIZOWVWTE, hDBKEWIEE L bEWZ EIXEBETHS Z &0

5, LLT @ HANDBOOK @ hy #ERN LTI hh D REIVMEE 2D X OREL,

1IToTWVW5,

K2 Ja BHIZBWTRELZ

hy for Throughwall Cracks in Combined Tension and Bending

6/m = 0.0625, Rt = 10

Al(1+2) n=2 n=5 n=7 n=10
0.00 3.967 5.567 6.104 6.510
0.05 4.313 6.500 6.500 7.969
0.10 4.736 7.375 7.080 9.721
0.15 5.125 8.250 7.875 11.250
0.20 5.614 9.080 8.787 12.937
0.25 6.000 9.750 9.875 14.250
0.30 6.438 10.501 11.078 15.463
0.35 6.789 11.000 12.125 16.375
0.40 7.140 11.457 13.188 17.063
0.45 7.500 11.875 14.000 17.500
0.50 7.901 12.150 14.610 17.839
0.55 8.094 12.313 15.000 17.550
0.60 8.287 12.236 15.130 17.241
0.65 8.344 11.938 14.875 16.375
0.70 8.257 11.642 14.408 15.500
0.75 8.125 13.625 14.500
0.80 7.811 10.617 12.729 13.366
0.85 7.500 9.875 11.688 12.125
0.90 7.083 9.190 10.447 10.738
0.95 6.563 8.500 9.250 9.313
1.00 6.018 7.620 8.160 7.928

K3 Jap AHIZBWTRE L hy

h1 for Throughwall Cracks in Combined Tension and Bending
6/ =0.125, Rt =10

M1 +2A) n=2 n=>5 n=7 n=10
0.00 4.157 5.163 5.102 4.750
0.05 4.625 5.750 5.719 5.250
0.10 5.085 6.331 6.331 5.982
0.15 5.531 6.875 6.906 6.813
0.20 5.956 7.323 7.518 7.688
0.25 6.375 7.875 8.000 8.563
0.30 6.750 8.309 8.500 9.416
0.35 7.125 8.688 9.000 10.000
0.40 7.500 9.008 9.381 10.543
0.45 7.719 9.313 9.630 10.813
0.50 7.930 9.500 9.875 10.935
0.55 8.000 9.625 10.000 10.844
0.60 8.064 10.011 10.567
0.65 8.063 9.406 9.813 10.219
0.70 7.926 9.165 9.495 9.702
0.75 7.750 9.000 9.125
0.80 7.435 8.390 8.535 8.578
0.85 7.125 7.938 7.875 7.844
0.90 6.772 7.391 7.313 7.158
0.95 6.375 6.875 6.625 6.375
1.00 5.987 6.311 5.996 5.688

A%



BRRIZWED 115, 35, bfF 60 FRTARL L LEDFRKITEITD T
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K4 BRLTEMHHAAERKITEIT D Jap HHIZONT

Jap BT FHAMh FHA AR WK b 60 18 E R BzaE aaEE
EX{vA
R L7 PE- (R=ED 11%) T FRARMTHE (W=D 3 1% (HRED 5 %)
@ 42.0 42.2 126. 0 210. 0
2¢ BIEX mm
@) 39.0 39.2 117.0 195.0
@® 0. 024 0. 025 0.073 0.122
0/ = —
BROAE ® 0. 023 0.023 0.070 0.117
c/(nRy) ©) 11.125 11.125 8.813 8.813
h1 -
® 12.236 12.236 9. 566 9. 566
©) 22.74 22.86 83.17 199. 89
Japp BZMERS | kJ/nd
&) 6. 28 6. 31 22.04 47. 30
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