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Low-Cycle Random Fatigue of Steel (Ist report)
—testing apparatus and preliminary experiments—
By Yoshio Minami*, Member Hiroshi Itagaki*, Member

and Tetsuo Ogawa*, Member
Summary

An apparatus controlling load maxima and minima according to the random load sequence simulated
with the aid of an electronic digital computer was made and used to a preliminary investigation
of low cycle random fatigue of steel.

Fatigue lives showed considerable scatter comparing with the constant load test results, which
was seemingly due to the randomness of load sequences.

The effect of applied load lower than the load to which the constant load fatigue life was over
107 cycles was remarkable.

Palmgren-Miner hypothesis overestimated the life of each specimen and the longer the average
life is, the more discrepancy between the predicted and the actual life.
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characteristic load (Fg(s;)=1—e¢"1 1 75 b ¥ 20—t \ ! .
E) ¥BA T2k, Hb 10.9kg, 14.5kg 10 10? 10° 1o* 10°
BLU18.1kg TH B LN ERDOPBER DN, CYCLES TO FRACTURE
Norminal Bending Stress ©» Root Mean Square Fig8 SMBEREYRBER

(RMS) % 21.8, 29.0 %1 36.3kg/mm? )

%, Table 2 ZEBEER AT, #, Total Selections of Load Level EHERE 2 /-E#, Total Cycles
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NI | -El ectronic Library Service



The Society of Naval Architects of Japan

242 HEAEMFELRNE H125 5
1 | 1l
IHEEE
IBREERA
["[cglibration. 15 Ko T L ab- T (\
- Th F 1L N T o [
] T, LA ' b BRI 5
[ o ! i '
kY l 71
\ ~ .
) L "
( i)
Y 3 Ffacture |+
( RZAEa NIIREIEEE :
ARE T e o SR
N 5 ;
Fig9 WEBEOY v 71 (BHH)
LT
— ] Calib ation. 80 Kg
A ) F-15 racture
T : I . T
T ME P P [Ladll
= J b
T I
Y e
—quibrgﬁo‘n w80 Kg
NI, - Fracture
1T tf f
AT
4

Figl0 HEBEOY v 71 (GHH)
Table 2 & B & B

Speciman | Total Selections | Total Cycles
of to 3ny/Nyp Ny N/Ny
No. Load Level Fracture, N
AJ-13 399 39, 844 .55 .82
-3 388 38,720 .56 .80
~15 354 35, 400 .67 .73
AD-16 332 33,132 .69 .68
~1 296 29, 530 .56 48, 429 .61
-4 294 29, 380 .66 .61
AJ-7 275 27, 488 .61 .56
-4 260 26, 000 .59 .54
AD-14 215 21, 424 .49 .44
R.M.S. of Nominal Stress=21.8kg/mm3 N=3.12x10% X1#;/N,;=.60
AL- 4 177 17,612 .93 1. 49
-18 161 16,016 .94 1.34
-8 140 13,972 .88 1.17
-11 135 13, 420 1.03 1.13
-10 105 10, 408 .89 11,899 .87
-16 101 10, 036 .71 .84
-3 89 8, 828 .61 .74
-9 78 7,780 .89 .65
-13 68 6,772 .98 .57
R.M. S. of Nominal Stress=29.0kg/mm?2, N=1.16x10% S n,/N,=.87
AJ- 6 67 6, 668 .90 1.74
AF-15 62 6,135 .82 1.60
-18 41 4,032 .85 1.05
-13 30 2,925 .79 .76
AJ-18 29 2, 860 .95 3,825 .75
AF- 5 29 2,827 .63 .74
AD- 7 26 2,528 .71 .66
AL-1 24 2,332 .89 .61
AF-11 12 1,164 .85 .30

R.M.S. of Nominal Stress=36.3kg/mm?, N=0.35%10%, 3)n;/N,=.82

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

MOBES A 745 VX AFEHCHTEHE (F1H) 243

ST, fi=svn “i oMBT 5 EREE,
Ni=v=n 4" ORER X 3 EHBERESHN,
ZHAVCTHEL 2z Miner (R3iic X AHEESERTH 5,
RMS ok &V RBRTRPHFEMIE LDHEOAIOEEEBHI S, ERICH S FERTINE
ROLMEVRAVDOE A 75 MIBERIELIE DALY BB D, BEDIDI, LRBICOWTER 75
A%ENE Figll wRd,

INNKLKELL
S A
E“m"MMMM%

Py Fy—y—y——y —r——-
v v T v
0 8 0B 2 o8 1018 20 0 3108 20 0 3 018 20 05 w820 28 ©mn 0

3

5 R

°
.
3
L]
3
°
.
&
L
3
°
.
3
[ ]
3

Figll ZRBOFME LV _AHEE

IR GOBME
Table 2 Tiz#& RMS BRFAORZVIECRLTH B, —RLTHS L 5 KESEMIA XS EBIL T
T, #fyy random variable Zix X X5 %K\ C & 2045, Fig8 o S-N BR»bLH5 X 51k, ZoR
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10.9 21.8 5.0 (3.40 (3.12(7.15| .23 4.487 | .078 .017
14.5 29.0 2.811.32{1.13{4.37 | .39 4.046| .144 . 036
18.1 36.3 1.9/0.40 | 0.35 | 1.98]| .55| 3.492| .229 . 066
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