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Abstract

This study is test for STS304 specimen using bending and torsion state. Rounded
specimen and notched specimen including fracture surface investigation was comparatively
experimented, fatigue life according to degree of surface finishing was examined. Fatigue
fracture probability of notched canilever specimens were predicted by P-S-N curve, median
rank and Weibull distribution. And at the relation with the rotational speed and stress, the
fatigue life of the test specimen was higher at high speed than low speed. If summarize
STS304 torsion result of fatigue test, is as following. Fatigue life prediction was available
by Weibull statistics distribution, and 50% breakdown probability correlation equation was

appeared as following.
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Table 1 Chenmical composition of STS304

material(wt%).
¢ Mn | Si | 5 S 8y Ni
006 | 156|045 | 0.024 | 0.027 | 1811 | 818
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Fig 1 Schematic diagram of torsion
fatigue test.
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Fig. 2 Profile of torsion fatigue test specimen.

Photo. 1 Photograph of fatigue test smooth
and notch specimens.
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Table 2 Fatigue test data between stress
and number of cycle.

Stress,T(M | Number of | Stress,T(M | Number of
Pa) Cycle Pa) Cycle
Notched Round

8

1 1034 112 103.9 1907
2 103.0 152 103.6 2084
3 102.8 168 102.0 2304
4 78.0 325 102.3 1440
5 718 256 79.897 6808
6 714 320 79.238 8064
7 52.1 736 78.798 10216
8 51.8 640 78.469 7616
9 53.655 44320
10 51.524 37120
11 51.303 33504
12 51.230 13088
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Fig. 3 Relationship between smoothed and
notch specimen.
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Fig. 4 P-S-N curve of smooth specimen.
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Table. 3 Tensile test deta.
j:;; Life | Strength |Elongation Red:‘fm‘m
(MPa) consumption| (MPa) (%) area(%)
0 0% 648 36 79
0 | 682 34 71
103.28 80% 631 24 47
102.70 632 25 48
102.58 618 24 45
102.58 603 24 47
77.58 635 28 56
7747 637 25 62
7137 653 26 67
53.28 664 27 75
52.00 679 34 76
51.70 695 35 75
51.45 682 34 78
104.90 50% 572 31 61
103.14 628 27 59
103.14 628 28 60
102.11 637 26 69
77.90 631 27 68
7747 636 30 69
77.47 635 31 1
7714 645 34 74
52.18 651 35 79
52.18 646 35 79
51.67 662 36 78
49.76 661 37 78
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Fig. 5 Relation between applied torsion
stress and strength.
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Fig. 8 2-Parameter Weibull distribution.
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Photo.2 SEM of STS304 steel torsion specimen.
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