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Tab.1 S — N relationship for different materials

e TR =28

LCO M (K, =1,R=-1) S*PN=1021"" ($-128.8)""N=4645""

TCA ¥ (K, =1,R= -1) S%PN=1035"" (S-347.9)""N=(2.02x10°)"*
GCA b (K, =3,R=-1) S*EN=1 142"% (S-241.1)*" N =6 770"

LC4 Bt (K, =4,R= -1) $*¥N=911.6"" (S-18.81)*"N=2 695"

TC4 B (K, =5,R= -1) SHEN=2093"" (S-53.99)""N=(2.42x10")""
30CrMnSiNi2A #44 (K, =3,R=0.1)  §"'N=994.6>"7 (S-495.2)""N=(1.6x10°)""
LY12B #2#1 (K, =5,R=0.1) SN =976 (S-75.840)""N=(9592)""
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A New Method to Describing the Relationship
between the Cyclic Stress — fatigue Life by the Support Vector Machine

ZHANG Zhong - ping, YAO Zhi - feng, LI Chun — wang, SUN Qiang, LI Jing
(Science Institute, Air Force Engineering University, Xi’an 710051, China)

Abstract : Based on the seven conventional aero — metals fatigue test data, the relationship between cyclic stress —
fatigue life and the S — N curve are obtained by the Least Squares Support Vector Machine (LSSVM) firstly. The S
— N curves got by LSSVM and by the power function and the three — parameter equation are compared. It is found
that the LSSVM not only can be used to describing the relationship between the cyclic stress — fatigue life, but also
is the best method compared with the power function and the three — parameter equation. Using the S — N curve got
by LSSVM, the fatigue life under the cyclic stress can be precisely obtained, and the fatigue limit can be obtained
too. So, the security can be ensured for the structure design and using.

Key words : support vector machine; relationship between cyclic stress — fatigue life; S — N curve; fatigue limit
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