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Abdgract Fatligue characteridics is the basc datafor desgning long span machines and gructures. However the fatigue character-
idics eva uation usng the conventiona methodsistime and cog consuming. Searching a novel fatigue teging method which can be nore
exact , dficient is atracting more and nore researchers. The fracture of materid under cydic loading generdly due to the accumulation
o materid plagic ddformations, a0, the plagic work is disipated mainly in the heat energy. Therdoreit is Sgnificant to find the rdar
tionship between termperature change of heat disdpation and the fatigue characteridics, such asfatigue limit and fatigue life. A rove fa
tigue teding method is presented based on the irfrared thermographic technique by measuring the temperature change on the surface of
gecimens. The main principles and teg processdf this method has been outlined , as an exarple , the process and pheromeron o the 45
ded experiment usng the irfrared thermogrgphic technique are reported in detall. It has been shown that the fatigue limit with high reli-
ability and the inportant parameter M” of fatigue life have been obtained.
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Tab.1 Chemical composition and mechanical

properties of normalized 45 steel

Chemical conpostion Mn S S P o N
(

. 0.44 0.66 0.28 0.014 0.02 <£0.25 0.5
Mass fraction ( %))

E/GPa Op/MPa OgMPa 05 W (%)

Mechanical properties 190 610 370 28.4 64

100 0.1 ); R
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Tab.2 Comparision between the ther mographic( one curve / two curves) method and the conventional method
Fetigue limit Fetigue limit
Load frequency Sress ratio M Up and down method obtained by OQM obtained by TOM
Fecimens EE— o
Hz R 0 ¢/MPa
O0i/MPa ) 02/MPa )
Difference( %) Difference ( %)
9ime-05 137.2 -1 - 241 247 2.5 250 3.7
9ime-06 136.6 -1 3.062 x 10° 241 236 -2.1 239 -0.8
9ime-08 141.4 -1 3.259 x 10° 241 228 -5.4 230 -4.6
5
3) M ,
, AT, S—N
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45 , ,
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