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Sa  stress amplitude (IENORIRE) K9 /nd
Sm mean stress (FHILIT) Ke/mi
R stress ratio Smin/Smax (IEHY, BNLI/BKEH)
So fatigue strength for pulsating test, R=0

CHR D &5 SR OR M5, ITH0 g )

S, fatigue .strength for alternating test, R=-—1
(iR 0 I HRBROBEMEE, 160K ER )
Op tensile strength (#MED3IEMX ) Ko g4

Ne¢ crack initation life (BERE4EEG
Ng failure life (WWIHS)
Kt stress concentration factor ( HREE, INHEDHLE)
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Tab.2.1.2 Estimation of SN curves from the
date of pulsating tests {R=0)
Given Data , Tab.2.2.1
C and K in Sa/0p=CNK-for R=0 {1ab.2.3.1"’/
Estimation
S1<REO (1-R)C-0g-NX*B - (14R) (Sa)Rr -NB + R(Sa)r = 0
1
1-R K
R 20 N - ( )(Sa)g
c [ og(1-R) - 2R(Sa)p ]
Sa= stress amplitude (kg /mm2)
Op= tensile strength (kg /mnz)
R=* Smin/ Smax * $Stress ratio
N = Nc or Nr
Nc ; crack initiation life
Ne ; failure life
where g = -0.0352 100< N32x108 for plane specimen
g = -0.0753 100< NS 104, B= 0 104 <N for
notched specimen and welded specimen
Tab.2.1.3 BEstimation of §—N curves from the
data of alternating tests (R=>—l)
Given Data

C and K in Sa/og=CNK for R=-] (Tab.2.2.2)

Estimation
-15SRZ0. (1-R)C-Op-NK -2(14R) (Sa)g -NE +2R(Sa)p =0
X [ 20mGa e
—Ra0 Clog(1-R)-2R(Sa)w ]

where 8 = -0.0352 100 < N <2x106 for piane specimen
<

Sa= stress amplitude (kg /mm?2)
og= tensile strength (kg / mm2)
R = Smin/ Smax = stress ratio
N = Nc or Nf
Nc ; crack initiation life
Nt ; failure life

g = -0.0753 100 < N<104, =0 104N for
notched specimen and welded specimen
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Tab.2.3.1 Values of C and K in Sa /9B =C + NK for
pulsaiing lension {R=0)o0f plane and
notched specimen

Specimen N C K
102 ~ 3x104 0.55 -0.0205
Plane 3x10% ~ 2x106 1.32 | -0.108
Notched 102 ~ 104 0.7 -0.0535
ke = 2 104 ~ 2x106 1.96 -0.164
103 A 2x103 0.66 -0.0533
3 2x103 ~ 2x108 1.8 -0.183
o 102 ~ 1.9x103 0.62 -0.0458
4 1.9x103 ~ 2x106 | 2.07 -0.207
102 ~ 103 0.67 -0.067
5 103 ~ 2x106 1.91 -0.218
102 ~ 9x102 0.73 -0.0902
6 9x102 ~ 2x10° 1.89 -0.0228
102 ~ 6.5x102 0.75 -0.0979
7 6.5x102 ~ 2x106 | 1.92 0.242
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» Intersection 0.8 0.029
< gap related
- Other parts 0.8 0.014
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Fig.6.1. 8 Parameters C and m on fatigue crack propagation low2)h 6)~11)
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Start

o

Select any structural member to be designed, and -

determine the tentative dimension of the member.

Give the maximum flaw size to be evaluated by
nondestructive inspection.

fe—1

* shape of flaw, and type of load.

Select the crack propagation law to be optimum
on geometry of structural member, geometrical

Substitute a load pattern of some blocks for a
randomized load pattern which is applied to the
structural member in actual service, and deter-
mine the shape and the size of the blocks.

]

Select any block with some steps.

[~]

Select any step in the block.

-

Determine or calculate the stress amplitude S,
the mean stress 5, and specified number of stress

Detail around slot

ﬁl.._

cycles n; of the step.

—

Fig.6.3.3 Geometry of structural model?)
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17. End
YES
16. Can satisfy the inequality of qyey £ day 2 >
15. Compare u.u with the total fatigue crack leng-
th aw: calculated by fatigue crack propagation
Taw. B

4. Determine the allowable crack length aay
from the result at step 12 or 13.

13. Calculate the lenoth of fatigue crack in
the structural member which dose not af-
fect the load capacity of other structural
members .

12. Calculate the critical crack length for
brittle fracture.

YES

11. Was the analysis carried out for all blocks? ;>
YES}

10. Was the analysis carried out for all steps 1nj:>

the block?

Determine the material constant (C, =) on crack propagation law, and evaluate the crack length to pronagate during n;
cycles, taking direction of crack propagation with stress redistribution, etc., environment and combination of S. and

Sm into consideration.

Fig.6.4.1 Flow chart for fatigue design based on crack propagation criterion?2)
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Tab.A-2.2.1 Estimation of S-N curves fran the data of pulsating
tests ( R=0) and values of C and K in ga/op=0C- Nk
for pulsating tests (R=0 )

Given Data
C and K in 0a/0p=CN* for R=0

Estimation
Q5RO (1-R)C-% - NE*BL (14R) (Vu)R-NB + R(0a)r =0
.
(1-R)(%a ) Rk K
> =
_RZ2O0 N C[o(1-R)- 2R (% )r ]
0,: Stress Amplitude ( kg/mm?)
og= Tensile Strength ( kg/mm?)
R = 9nin/ %max = Stress Ratio
N = Nc or Ng
Nc ; Crack Initiation Life
Nf ; Failure Life
where B = -0.0352 109< N<2x10® for Plane Specimen
B =-0.0753 10°< N< 104, 8=0 10%<N for
Notched Specimen and Welded Specimen
Specimen N C K
102 . 3x104 0.55 -0.0205
Plane 3x104 ~ 2x106 1.32 -0.108
Notched 102 ~ 104 0.71 -0.0535
ke = 2 104 ~ 2x10® 1.96 -0.164
103 « 2x103 0.66 -0.0533
3 2x103 « 2x106 1.81 | -0.183
102 « 1.9x103 0.62 -0.0458
4 1.9x103 ~ 2x106 | 2.07 | -0.207
10 ~ 103 0.67 -0.067
5 103 . 2x106 1.9 -0.218
102 ~ 9x102 0.73 -0.0902
6 9x10% - 2x10® 1.89 | -0.0228
102 ~ 6.5x102 0.75 -0.0979
7 6.5x10% ~ 2x10¢ | 1.92 | -0.242

Tab.A-2.2.2 Examples of combination with stress
amplitude ga and mean stress dm

o 0 1 2 |--] 5 |--| 20
0
5,0 | 5,11 5,2 5,5 5, 20
6 £,0 | €1 6,2 €, 5 6, 20
10 |10,0 | 10,110, 2 (10, 5) 10, 20
13 13,0 |13, 1|13 2 13, 5 13, 20

(a,0m ; Kg/mm2

,,_8 17
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Kt=1

« 10

05

Om(Kg/mm2) . -

Fig. A-2.2.5 Usage factor f-mean stress om diagram (Kt=1)

Om ( Kg/mm2)

Fig. A-2,2.6 Usage factor f-mean stress 0m diagran (Kt=2)

—— Om (Kg/mm2)

Fig, A-2.2.7 Usage factor f-mean stress dm diagram (Kt=3)



Om (Kg/mmz)

Fig. A-2.2.8 Usage factor f-mean stress om diagram (Kt =4)

Om (Kg/mm?)

Fig. A-2.2.9 Usage factor f-mean stress om diagram ( KI1=5)

0 5 10 15 20
Om (Kg/mm2)
Fig. A-2.2.10 Usage factor f-mean stress O diagram (Kt=6)




Om (K.g}mmlz)

Fig. A-2.2.11 Usage factor f-mean stress om diagram (Kt=7)

— = Oqa kg/mm? ;
=)

Fig. A-2.2.12 0a-0m diagram

- i __m R G kg/mm?2
o 5 10 15 20
ga-0om diagram

Fig, A-2.2.13
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Fig. A-2.2.14 P-Kt curve

Fig. A-2.2.16 n-Kit

curve
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Fig.A-2.2,18 q-Kt curve
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GaL = 05KOa + 0.8Kadm = 5 (15{ +29) (A—322)

f © BEHES usage factor

f,: Os/0Opm ( Opm : BSOS IEME, o O BOFIRRE )
(A-322)RKHVT, =10, f,=1&THIHBFRTERDL S WL b
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