2. [TITTTTITT]

Fatigue[TTTTTTTTTTTTTTTITIIITITITIIT]

2.1

[(IITITIIT(American Society for Testing and Materials, ASTM)[TTTT TN OO T T T T

(LITIITITTTITTITIT]

1.
2.
3.
4.

[(CHIIT]

e [1] https://en.wikipedia.org/wiki/Fatigue (material)

e [2] Schijve J., Fatigue of structures and materials, 2nd ed., Springer, 2009.

e [3] Dowling, Mean Stress Effect in Stress-Life and Strain-Life Fatigue. In: SAE Paper No.
2004-01-2227, 2004.
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02.2 [TITTITIT]

OO R A O T ORI T ORI
\sigma_m=\frac{\sigma_{max}-+\sigma_{min}}{2} $$ I T T ITT]
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[T1T]

(ITIITITT] $$ \sigma_{a,R}=\sigma_{a,-1}-M\sigma_{m} $$ [O$M$SOTTTTITITITTITIIIIIT $$ M=\f
1}}{\sigma_{a,0}}-1 $3$ [MI$\sigma_{a,0} $0$R=0$TTTTITI$MS$[ITTIITI0.2[10.4]

[TTTT]

O0$R<OS$[TTITITITITITITIIT$R>0$MITITITTIGoodman[ITTITITITT] $$ {\sigma_{a,R}} = \left\{ \begin{a

M{\sigma_m}, {\sigma_m} \le {\sigma_{a,0}} \\ \frac {\sigma_{a,0}(\sigma_u - \sigma_m)}
{\sigma_u - \sigma_{a,0}}, {\sigma_m} > \sigma_{a,0} \end{array} \right. $$
[M$\sigma_{a,0}=\frac{\sigma_{a,-1} } {M+1}$[0$\sigma_uS$[ITTTTIT]

Modified Goodman[T]

Modified Goodman[ITTTTTT] $$ \sigma_{a,R}=\sigma_{a,-1}(1-\frac{\sigma_{m}}{\sigma_u}) $$ 1]

Soderberg[T]
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Soderberg[TTTTTIT] $% \sigma_{a,R}=\sigma_{a,-1}(1-\frac{\sigma_{m}}{\sigma_y}) $$ [TI$\sigma_

Gerber parabola[T]

Gerber parabola[JTModified Goodman[ITTTTTTTITIIIIIIIT $$ \sigma_{a,R}=\sigma_{a,-1}(1-\frac{\s
_u™2}) %%

Smith-Watson-TopperT]

Smith[JWatson[JTopperITTTITITIT] $$ \sigma_{a,R}=-\frac {1} {2} \left( {\sigma _m} - \sqrt {\sigma
\sigma _{a, - 1}72} \right) $$ [TTITTITIIITT]
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[M$\sigma_{c,R}=\sigma_{a,-1}/0.6$TITITIIIITIIIT]
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e [TITITITITIIL.6
e [TTITTITTITN.3
e [ITTITTIIT]

(TITITITTITHobhdwhecAmmendations for fatigue design of welded joints and components, [IW-doc.
XI1-2460-13, 2013.
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[(TI$\sigma_{a, - \infty } = \frac{ \sigma_a} {1 - M}$[$\sigma_{a,0} = \frac{M + 3} {M + 1}$[]

(IITIIIIIT FKM-Richtlinie: Rechnerischer Festigkeitsnachweis fur Maschinenbauteile aus Stahl, Eisen
Aluminiumwerkstoffe, 4. Ausgabe. VDMA-Verlag, Frankfurt/M. 2002
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OSNOTITTITITITITITT$ \sigma_a$[TTT$\sigma_m $ [T T T T

Von Mises[]]

Von Mises[TTTTTTIT] $$ \sigma_{vm}=\sqrt {\frac {1} {2}((\sigma_x-\sigma_y)”~2+(\sigma_y-
\sigma_z)”~2+(\sigma_z-\sigma_x)"2+6(\tau_{xy}~2+\tau_{yz}"~2+\tau_{xz}"2))} $$ [(ITIIIITVor
$$ \sigma_{svm}=sign(\sigma_x+\sigma_y+\sigma_z) \cdot \sigma_{vm} $$

(1]

OITITTITTITIIII0IITI$\boldsymbol{\sigma} _p=eig(\sigma(t))$IITTTTI$\sigma_1>\sigma_2>\sigme
\sigma_{pnmax}=\left\{ \begin{array}{l} \sigma_1, for \left| \sigma_1 \right| \ge \left| \sigma_3
\right| \\ \sigma_2, for \left| \sigma_3 \right| < \left| \sigma_3 \right| \end{array} \right. $$
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ENMMMIIFNDelta \sigma_{CP-N} = \mathop {\max } \limit
\pi } \Delta {\slgma _n} $$ T O T O OO T OO T T T

(T, (10, (0 O O 9(11), 2012
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1924[MPalmgren I T T TF B e TTTTTHIMAieromsa EMTm e T T T

[TITITITITI$\Delta\sigma_i$ITITTTTTTITITO$ n_i$[TTTISNTITTITITITITIITTT$N_is[ITITPalmgren-Miner
\legslant {D_{al}} $$ [IT1TI$D=1.0$ T TITITITTTITITIITTITITO. 1- 10 T T T T T T
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[T $$ N_{life}=\frac {N_{applied}} {D} $$ (ITTITTTIITTTIITTTTTTTTTITTTTTTTIT]

[ITTITIT]
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(OS-NOTIITTTT T TITTTTTTIO0TIT] $% \Delta {\sigma_{eq}} = {\left( {\frac{1}{{{D_{al}}} }\frac{{\
\sigma_{i,{\sigma_m} = 0}~ {m1}} + \sigma {R1}~{m1 - m2} \cdot \sum {{n_j}\Delta
\sigma_{j,{\sigma_m} = 0}~ {m2}} }}{{\sum {{n_i}} +\sum {{n_j}} }}} \right)~{1/{m_1}}}
$$ JO$i$0$)$OTITTSNOTT$S M 1$0$m2$TTTT1$D_{al} $TI1. OO TISNOTTIITITTIT

T TS-NOT T

[T1] (Utilization Ratio)
[(ITITITIIT] $$ UR = \frac{{\Delta {\sigma _{eq}}}}{{\Delta {\sigma _{R2}}}} $$ OTTITTIIIIS-NITI
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