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Stress Concentration and Fatigue Strength of Notched Specimens

under Repeated Bending Moment ( 7 th Report)

—~Circular Cylinder with a Diametral Hole (No, 4)—

Motoaki ONoO*

Abstract

This report (continued from the 4th report) is a investigation of fatigue strength of thin steel

cylinders with one hole in the center as shown in Fig.1—the shapes of the hole are rectangle (with

circular corners) and circle (having diameter equal to the short side length of the rectangle).

These specimens are large type of 104mm diameter and 2 mm thickness and tested by 500kg « m

rotating bending machine.

The results are summarized as following :

(1) As the failure occurs at the point of maximum stress concentration on the periphery of the

hole, the fatigue strength will depend upon the stress concentration factor of each cylinder,

and then the equivalent values of form factors are calculated and measured by strain gage

method.

(2) The notch factors are roughlv proportional to the form factors.
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Fig. 1 4 kinds of the thin cylinder specimens
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Table 1 Material of the cylinders tested

Chemical Composition

Mechanical Properties

) Yield. pt. | Tensile st. | Elong.
C S| Mo | p s e R R e |
'0.'13‘ 0.15) 0.39 0.016‘ 0.02 1 0.003‘ 29 42 1 50

Fig. 2 Macro structure
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Fig. 3 Shape of Holes
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Teble 2 Section modulus of test cylinders

Cylinder A B c D } Unnotched
Section | 119s1.65| 13421.26 | 13421.26 | 1250%.61| 16026.31
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Table 3 Results of fatigue tests

Test picce |08 Tomer | o |
series No.| 7 N Unruptured| — °°
kg/mm? X106 O
1 2.46  2.2933 —  'stopped
2 % 9.8417 O
3 7 10.3201 O
4 2.78  10.4753 O
5 3.28) 11.2238 @)
6 3.93 9.9391 O
7 4,59, 10.0952 0O
A |8 5.25 10.5282 O
9 5.90 5.0]64! —  |stopped
10 6.56/ 10.9291 O
11 7.21  10.1671 O
12 7.87  3.7414 X *
13 8.53  0.7876 X %
14 7.53  1.5678 X %
17 9.49 1.2618 X
18 8.31  1.6218 X
15 7.68  8.7179 @)
16 8.22)  10.0449 O
B 19 8.50, 10.3605‘ O
20 9.25 12.5732 O
21 | 10.300 10.8874 O
22| 14.90,  0.0827 X
23 12.50 1.1010 %
24 6.70|  10.8906 @)
c | 6.86,  13.4438 O
26 7.16)  4.2613 X
27 7.46 1.4003; X
28 7.01 2.8851 X )
29 6.40  9.7092 o
[ 30 7| 10,5338 ®)
p |31 7.200 13.8730 ®)
32 8.00, 10.4533 O
33 12.801 0.0850 X
34 9.12 2. 3946 %

x described in the 4ht report
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Fig. 4 S-N diagram
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Table 4 Notch factors of each cylinder where the
fatigue limit of unnotched specimen is assumed
14kg/mm?

A B C D

B 1.89 1.37 2.03 1.75

Fig. 5 Crack arised at the poini of maximum

stress concentration
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Fig. 6 Position of strain gages bonded on the

Y-Y axis, rectangular to the cylinder axis
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Fig. 7 Oscillogram at the position in Fig. 6
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Table 5 Stress concentration measured using

strain gages, slip ring and oscillograph

Fig. 8 Stress concentration obtained from the
_strain measured S : distance from the edge
of the kole
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Table 6 Form factors a, «’ aud notch factors B
a/
Test cyl. @y a R ZolZn
Calculated | Measured
A 1.93 2.19 2.93 3.00 1.89 1.34
B 1.78 1.92 2.29 2.20 1.37 1.19
C 2,10 2.20 2.62 2.80 2.03 1.19
D 2.10 — 2.72 2.60 1.75 1.28
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