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Abstract :

Low-cycle torsional fatigue tests have been carried out on three type of steels; low carbon steel (AISI 1020) and stainless steel
(AISI 316L and AISI 304H ) to evaluate the torsional fatigue behavior of this metals.

Thirty (30) specimens had been conducted for the present study. Each ten was machined from the three type of steels AISI (316L -
304H-1020). Every ten (for each type of steels) have been conducted as five in room temperature and the other five at 100 ° C. The
tests were conducted in creep-fatigue machine under fully reversed low-cycle fatigue. The shear strain amplitude that applied was
selected, where the maximum value was (0.18) and the minimum is of (0.02). All torsional empirical relations for experimental data
had been calculated according to strain-life method and obeyed Coffin-Manson equation.

The verification of torsional relations had been achieve based on the axial tensile tests. Amplitude strain-life relationships were used
to made a comparison between three steels in both room temperatures and 100° C. It was observed that both steels AlSI 316L and AlSI
304H exhibit life to failure increase by the ratios (3.75) and (3) times respectively than carbon steel AISI 1020 at room temperature.
While a different ratios in decay for cycles to failure exhibit at 100° C for same steels AISI 316L and AISI 304H to be (5.25) and
(2.75) respectively compared with carbon steel AISI 1020.

This ratios were discussed for each case. A comparison with other studies proved that this study gave a good performance. The
torsional fatigue limit have been calculated in two methods. The first method was a Basquin equation based on the experimental data.
The second method was done by economic modified model relating with the mechanical properties of the three metals, and the results
obtained were compared with the another references of the objects and good matches were obtained.




