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Fatigue Limit Diagram of a Mild Steel under repeating
Tension-compression with Tensile Static Stresses,

Motoaki ONO and Yasuo YOSHIMATSU

Abstract

Among many experimental results-

of fatigue limits of various materials under

repeating tension-compression stresses, we find few reports under plastic tensile region

in steels. Then we shall need more detailed experiments in this region for the research

of fatigue phenomena or condition of fatigue rupture, This report state my experiments

of mild steel specimens of the value of notch factor 1.4, tested by Nishihara’s testing

machine under above mentioned stresses, The essential result of this experiment is that

the characteristic line of fatigue limit in the diagram of repeating stress amplitude

against mean tensile stress has been formed of curve and straight lines in each elastic,
plastic and rupture region. The Fatigue limit and the diagram of un-notched specimen

which can be deduced from this experiment by multiplying the notch factor Bk, shall

be compared with the fatigue limit calculated from the equation (1),
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Fig. 1 Microstructure, %300
Fig. 3 Size notation for the equation(2)
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Table1, Chemical Composition
— K — o R
oSy ‘ JsL . [/8:] ‘ g 2 b \ Hv
kg/mm?2 i kg/mm? | kg/mm?2 | kg/mm? % % |
i - Tl -
32.6 ‘ 29.6 . 44.0 ‘ 159.9 l 32 5 \ 93
‘ ,,,,,,, _—
Table 2, Mechanical Properties
osy=Upper Yielding pt; osL=Lower Yielding pt.
op=Tensile Strength, o1 =True Rupture Stress,
¢=Elongation, . #=Sectional Area Contraction,
Hv=Vickers Hardness, '
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Fig.2 Dimension of Test Piece
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Fig. 5 Fatigue Limit with the Mean Tensile

Stress Caluculated from the Equation

ow=Fatigue Limit under tension-compression
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0 6.00 [ 17.7 10.6400 (o]

1 6.00 0 17.7 0.674% x

2 6.00 0 15.92 7.4235 -~ x

3 6.00 0 14.17 | 11,0000 o}

4 6.00 7.9 12,4 10.6846 O

5 6.00 7.9 14,17 1.6414 x

6 6.00 7.9 13.3 | 10.0798 O

7 6.00 11.75 13.3 10.7081 (o]

8 6.00 7.9 13.6 0.7181 X

9 6.00 11,76 13.8 1.3641 X

10 6.00 11,76 13.45 1.4836 x

11 6.00 ! 15.76 12.4 11,3355 e}

12 6.00 15.76 13.45 12,3111 @)

13 6.00 19.63 - 13.45 0.4509 x

14 6.00 19.63 12,04 - %

15 6.00 19.63 10.96 11,2619 (e}

16 6.00 24.85 10.96 2.8206 x

17 6.00 24.85 18.9 11,7213 o) 51.8

18 6.00 28,35 8.9 9.8245 [e} 51.65

19 6.00 28.35 8.49 10.2055 (e} 52,55

20 6.00 28.35 10.62 0.5170 %

21 6.00 31.5 8.0 2,7680 — trouble in T + M

22 6.00 31.5 8.0 8.6844 @) 54.05

23 6.00 31.5 8.49 11,3079 O 52.35

24 6.00 31.5 9.2 11,1014 o) 53.55

25 6.00 31.5 9.9 11.4810 o) 50.9

25 6.00 31,5 10.62 4.4571 x

27 6.00 35.3 8.0 11.0801 O 55.4

28 6.00 35.3 8.49 10.2885 O 55.55

29 6.00 35.3 9.9 3.3254 X

30 6.00 38.8 8.49 0.0078 x

31 6.00 36.4 8.49 0.0084 x

32 6.00 36.4 8.0 0.0094 x i

33 6.00 35.3 8.4 10.0429 o 58.10 |

34 6.00 38.8 4.25 10.3351 o) ‘

35 6.00 38.8 7.08 0.0072 x |

36 6.00 40.0 4.96 0.0728 x i

Table 3, Result of experiments,

note, length 1”’=length of 1 in test piece
after test,
Testpiece\ Length t Elongation | Elongation | Diameter Minimum ! Area-con Yieleing Tensile Actual bra-
|4 ‘ . d’ - diameter. [ traction, Point, Strength | king Strength
No. mm | 2 ¢ %. mm mm ‘ ¢ % kg/mm? kg/mm? kg/mm?
17 51.80 12,05 23.3 5.88 3,55 63.6 40.6 48.8 | 103.2
18 51.65 12.59 24 .4 6.02 3.60 64.2 40.1 49.2 110.0
19 52.55 : 9.52 18.2 5.88 3.35 67.5 4.9 50.5 122.5
22 5405 | 9.22 17.1 5.80 3.60 61.5 45.5 51.8 108.0
23 52.35 12.64 24.2 5.87 3.45 65.5 44.4 53.7 120.9
24 *53.55 11,04 20.6 5.81 3.10 71.5 . 46.45 49 .4 143.1
25 50.90 11,89 23.4 5.97 3.25 60.5 429 47.9 137.4
27 55.40 9.63 7.4 5.70 3.15 69.5 50.15 50.6 136.3
33 58,10 3.70 6.33 5.55 3.40 62.4 —_ 59.9 103.5
Table 4, Mechanical properties after fatigue test for undamaged test piece,
Test piece diménsion after fatigue test, (undamaged) Mechanical properties of tension test,
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Fig. 6 Fatigue Limit Diagram

os : Yielding point

o : Tensile Strength
or : True rupture stress
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Fig.7 Fatigue Test Pieces
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Eig. 8 Position of hardness test
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