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Determination of the Fatigue Limit by Using a Tensile Testing Data
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Abstract Microstructural processes during high cycle fatigue are investigated according to plastic~strain hardening,
crack formation, crack propagation and fracture. It is shown that the fatigue test resembles the uniaxial tensile test.
The logarithm of the number of cycles to failure is proportional to the elongation in the tensile test. Under high cycle
fatigue test, the strain is normally elastic. If the strain is absolutly elastic, fatigue could not result. But this is over
simplication. Nearly all metals undergo a minor amount of plastic strain even at low stress. Damage accumulation lead-
ing to crack formation can continue in the persistent slip bands at very low average plastic strain amplitude. In the ten-
sile test the overall specimen follows the failure procedure whilst in the high cycle fatigue test the local persistent slip
band follows the failure procedure. However accumulations of strain per unit volume in the deforming region before
failure in both cases are equal locally.
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Fig. 4. Rolling Back Movement
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Table 1. 41879 54

kit Hwglr)
7+ (Sensitivity) 2mv 0.3v
A3 = (linearity) 0.2% 0.5%
o} 7] (Excitation) 10v 6v
Table 2. Q1A HAjH o} 4

K:
A A # 4(mm)

L T w

SPHC 50.0 4.0 25.0

SAPH370 50.0 29 125

SAPH440 50.0 2.6 185
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Table 3. J2AHAA 7% 23

(9 - kgf)
O mean g, T max O a
SPHC 484 396 880 683
SAPH370| 2695 220.5 490 381
SAPH440 0 390 390 390

Table 4. o}23k3} AgHze vl
(x4 : kg/mm?)

e aug A
- " ey 2z
SPHC 21.34 20.5 20.87
SAPH370 22.63 225 27.03
SAPH440 21.42 22.3 21.58
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