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Fatigue Limit Diagram of a Mild Steel under Repeating Tension-

Compression with Tensile Static Stresses (2nd Report)

Motoaki Ono

Abstract

An experimental researeh is presented for a low carbon steel using test pieces with fillets under

combination of alternating uniaxial stress g4 (amplitude) and tensile mean stress om.
The aim of this presentation is to establish the criterion when the maximum stress exceed the
yield stress and reach the tensile strength. Results are following :

The criterion appears to be a constant or rather increasing slope to the om axis within the

yielding zone of maximum stress and then drops linearly to the point of tensile strength on the
Om axis when it reaches the tensile strength of the material.
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Fig.1 Proposed lines of constant fatigue life for steels
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Table 2 Mechanical properties

Yield. bt | Tensile st. Elong. Area contract True break.
kg/mm?2 kg/mm2 % % st. kg/mm?
— 1 50.6 13.6 62.0 l 82.0

Table 3 «x calculated and photo elastically measured

1 i 1 R .
Test-piece Neuber Heywood \ Auther | photo-elastic.
! measured
- -
NO. 1 2.05 { 1.91 ‘ 1.64 E 1.77
NO. 2 ‘ 1.24 1 124 | 17 | 1.40
i |
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Fig.4 Photo elastic pattern
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Table 4 Experimental results

) Mean Repeating Repeated Raptured
NO. Diameter Stress Stress number X
_ amp. Unraptured
mm kg/mm?2 kg/mm?2 X108 @)
1 6.00 0 14.0 11.1570 O
2 ” 0 15.9 10.4146 @)
3 4 0 18.0 10.1085 O
4 74 0 20.2 6.2250 O
5 6.00 28.4 10.6 9.9941 O
6 4 12.4 10.3913 O
7 4 14.2 3.3820 X
8 6.00 32.0 13.1 10.8561 O
9 2 14.2 10.7612 O
10 4 15.2 10.0022 O
11 V4 16 3 10.1673 O
12 4 19.45 0.0006 X
13 2 17.7 10.0963 O
14 2 18.76 0.0029 X
15 74 18.22 0.0310 X
16 6.00 25.5 18.76 0.7335 X
17 ” 17.7 10.0424 O
18 6.00 22.0 18.76 10.6736 O
19 V4 V4 19.9 10.0012
20 o P 21.9 3.4272 X
21 | 6.00 12.5 21.9 7.1661 X
22 7 0 23.7 3.7566 X
23 77 12.5 20.5 9.9201 O
24 6.00 36.0 16.0 0.0007 X
25 ” 7 14.0 9.9567 O
26 6.00 40.0 10.0 11.6489 ®)
27 7 77 12,0 0.0013 X
28 6.00 45 6.0 0.0325 X
29 7 4
30 V4 4 4.5 10.4465 O
31 6.00 28.0 18.0 10.1146 O
32 7 7 19.0 11.9828 O
33 6.00 6.0 20.0 7.6088 X
34 4 27 23.0 1.1430 X
35 6.00 0 22.0 1.2960 X
36 7 26.0 19.0 0.3330 X
37 77 29.5 19.0 0.0270 X
38 | # 23.0 20 0 1.3890 X
39 77 17.0 21.0 10.1914 @)

HmpR=chncr 1A i
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Fig.5 Diagram obtained from experiments

Om

Fig.6 Comparison of criterions
(a) : Ono’s Equation
(b) : Auther's Equation
(c) : Experimented resutts
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Fig.7 Tested specimens
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